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Abxtract - A study Y.. made of the synthaaia and intramolecular 
hydrosilylatlon of silyloxyketonsx (2) (Schw 2). It was found that 
vith . varloty of Louie xcld catxlyats. &-xalsctivo hydrorilylation 
took place to glvs (3) and. after dosilylxtlon, (5). Ylth SnClq, tha 
moxt l ffectlvs and practical cxtxlyxt. rxtiox (3):(A) ranRed bet- 
&0:1 and 12O:l for l nmkr of substrates. An explmatlon for the 
stsreoxelsctivity is proposed based on (Cl) as l transition atate 
UdSl. The not romlt Is an anti-rolectlvs reduction of fi- 
hydroxyketoms. e-rlsod inSchrss 4. 

Perhaps the moat notable l apct of organoxlllcon reagents lx their lack of potency. Only 

in certain clrcumxtancex and to l very modest utont will l ailicon xtcm Induca reactivity in x 

wlecule. This proporty renders or#moxllicon rmgentx smy to control and capable of wide 

structural variation. featurax which have born vidoly l xploitcd by synthetic orBuric chamiatx 

over the part two decxdoa. Nonethalaas, until quita recently one moda of vxrixbllity hax Lmen 

1xrRsly ignored by the xynthetic c-ity. Almoat axcluxlvsly. th early xpplicationx of 

orgmorilicon chealstry employed xlllcon compounda uhlch were “monofunctlonxl” In tha xensa that 

only one bond to silicon playad a part In their rcxctlvity. OrRanosIlicon reagents were 

gmarxlly of the fom RJS~K, where R roprmmntx an l lkyl group uaod armly to occupy l ailicon 

valmcy. Notable excmptlons were carCain applicationa of dlfunctional silicon compounda R2SIXY 

In derivatlxationlprotectlon’, and the mathodoloRy aaploying RSl?s2- developed by the K-da 

group2. 

Recently there hax ken l perceptible lncrmxs in intsrsxt in polyfunctlonal orpmoxilicon 

rexgents. One stimulus hax bean tha work of the K-da3 and PlrsinR’ Rroups on the oxidxtlve 

clewxgc of organosilicon compoundx. Ax a rexult. it ix now porxIble to trmxform R’SiR2X (X - 

any moiety lxbllc to ?- or HP) to R’OH. apparently lrrsxpactivs of the nxturo of R’. A xacond 

factor hax been the realixxtion in x numkr of laboratories. including our own, tht xilicon hxx 

xubxtmtlxl potsncixl as a bridRinR l lammt in intramolecular mactions (Schuw 1). 
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and the sllyletion yields are all fslrly mall, deaonstretlnp the l fficiency of the 

hydrosilylation and desilyletfon steps. 

an intriguinp aspect of this work is that tnCl2 and ZnRr2 behsvad very differently fra the 

0th~ Lewis acids. With fk) the latter Rave e e&art level of urtf.-selectivity. while the 

forwr wxs sllRhtly G-aelecrlve. Wmn the dlmethylellyloxyketo (2e) w.s employed .a 

substrste thore vss l general decrees8 in antf-selectlvlty erosa the spectrum of Lewls l clds. 

vith ZnCl2 end ZnRr2 becainR slpnlflcantly m-8elective (hwever not to e syntheticelly useful 

extant, In the contaxt of methodolopy alraedy l vaIlable12l. 

To assist our mchanlstic understendinR of tha hydrosilyletions (em belou). we sought 

experlmentel support for our view that thn ructlons are lntrusolccular. AccotdlnRly. ve 

treated cyclohexanone and the trfasthylsllyloxyketone (7) vith alkoxysilane (81 end S&l,, at 

concentrationx metching those used for (2) (Schsra, 3). Although the cyclohoxmone vaa reduced 

siovly at ooc, no reduction products were observed for either substance l c -8OOC. 
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Schtxe 3 

Hochenlrtlc Intorprotatlon. Uhsn consIderlnR tha wchenla of the Levis acid catslysed, antl- 

salectlve hydrosllylations, the following points l w pertfnont; (i) Tha facility of these 

reactions. uhon caapered to those in Scheme 3, atronply aupSosts thst cbs machsnism is indeed 

intremolsculer; 111) tkchenlsms involving hydride transfer to the tevir acfdo are Renerally 

unlikely. consldsrinp the range of Lewis acids which ten be employed; (iii) The fact that 

B?~.OEt2 can be used suREeats that the substrate oxyRens do not cheleto to the Leuln l cldsIL, 

For a direct Si to C-O hydride trensfer induced by coordlnetfon of e Lovie l cid to the 

cerbonyl oxygen, four conforuCion41 pairs of 12) ten be envi*eRed as trensitfon etste models. 

1Lo ere chelr-like. (Cl) and (CR), and two are boat-like. (Di) and (RR). The l xemlnetlon of 

molecular models reveels thet In (81) and (82) It is impoeolble to orient the carbonyl Rroup 

such chec the hydride l pproacher alonR the RurRl-Dunlta trejectorylS. (7~2) le also dlsfavoured 

by sterlc lnteractione betmen R2 end R’, ss is fC2). In contrest, (Cl) leeks eerlous steric 
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‘H n...r. spectrs mr. rocordmd on . 8ruk.r YPRO. rlth CDCl, . . solv.nt. ‘MS “.. used ., 
~ntcrnal l tsndsrd, except share wl~cul~s contalnod N&L Rroups. In such csms. Cl&Z1 wu used 
sa refaronco (tskon ss 67.26). IR spectra wara rocordmd l s llquld fllv on s Parkin i Irr 298 
Inrt-t. C.1.c. malyres umre parfomod on s PorkIn Clmr 111 lost 
column pscked rlth OV 225 (‘IX) on Chrmsorb. 

runt. urln$. 2.3. 
lor sll pairs of lsarrlc stl~dlomnos (J)/(4). 

the e-lrorr (4) ws l lutrd flrrt. Mlcroanalyr*r worm carrld out lo th Dopartmt of 
Chulstry. Unlvormity ColloRm. Dublin. 
Ct)W were dlrclllmd fra W2. 

Potrolocr other (b.p. IO-40°C). CR2C12. pyrldlne md 
SoCl, WI dlstI1lod kfora U.. 

sm.3 1.2.dl -thmm In l ttmr. 
react IonslPL. 

MRCIr2.0Kc2 wu propred fra MR 
Eydrosykotoner (1) uere prepared by dlroctod aldo 

BolllnR points quoted for short psth dlrtIllstlons rafor Co 011 bath trporsturar. 
Ilsrh chroutoRrsphy *am csrrlrd out ur!nR KlorolRol 60 (Merck). psrclclm sIxa 0.01-0.061 m. 

Chlorodl-lsoDroDY1sl1sn~.- The rthod YSL sdaptod frw that of Harklerlcrlb. Dry dlathyl athor 
(250 ml) YU added to dry uRn*sIum turnInRr (19.5 R. 0.0 g. sea) under nltrogon In l throw. 
nockod flssk equIppod vlth s roflux condenser. l droppInR funnel sod a rchmlcsl rtlrrmr. A 
r-11 portIon (1 -1) of lropropyl chlorldc (62.8) R. 0.0 mol) W.S added. Wmn tha rcactlon had 
started. tha rulndor of ttm Isopropyl chloride Y.# added slorly to ttu refluaInR mIxcure. 
Rcflux VU m:ntaInod for 20 l lnutos l d trIchlorosIlmo (20 ml. 0.28 mol) mIxad rlth dry l thcr 
(20 ml) wss u3d.d to the flak no that s constsnt roflru wss obtslnod. me rcsction mIxCure ~ss 
hosted under rmflw. for s furthor Lh. Mat of thm solvent (ISS dlstlllod l sy snd th mIxlure 
VS. coolad to room trperaturo. Petrolmum other (150 ml) was sddod to thm raslduo. snd the 
m)Ixtura was unlpulstmd snd stlrrmd under nItroRan untI1 It tomad a uhlto pssta. me olxturo 
YS~ cooled In Ice snd concmtrsted hydrochloric scld (50 ml) vss addad csutloculy ulth 
cone Inuous st IrrInR. Tha mlxturo wss flltmrcd snd tha rosldwl proclpltsto I)SS ChorouRhly 
usrhcd vlth ptrolecu ether. l’hm cabInad orRmlc phasm ~ss drlmd (MRSO,). Zvaporstlon of 
rolvcnt st l tmosphorlc pressure snd subreqwnt dIstIllstIon under reduced prasrur 
Pr’2SI”Cl as . colourlcrr llquld (28.5 R. 76.51). b.p. 81.85°C at 80 rHR (IIt. 111 

af fordad 
b.p. 5C-55OC 

7-OI-IsoDroDYsI1YloxYundocm-5-one (2).- Pr’ SIHCl (I.COR[. lb ~1). trlochylulne (l.b2 R. lb 
al). snd C-(W.W-dIrthyluIno)pyrldIn. (61 q. 5 -1) worm d1 solved 6 __ 
cl) under s nItro)on l trosphare. 1 i 

in petroleum *Char (20 
7-Hydroxyundcc~n-l-on. (I; R .R - f!u)’ b (1.116 R. 6 rol) In 

potrolmcu cthsr 0 ml) ~ss added. and tha romtlon mIxCur* wu bstod under reflus for 3h. 
Illtrst Ion md l vsporst Ion of solvent, follouad by flssh chroutography (hum*-achy1 scat~to. 
LO:l) RSW rllyl~tod hydroxyketona (2b) (2.9 R. 75%). An uulytIcs1 rmplo IS, pmparod by 
short-path dIstlllstIon. b.p. 
requIrea C. 67.95. R. 12.051)l 8 

ooc st 0.1 lrHR. 

800. 800. 810 cm 
; vmx 2095 (SI-H). 1715 (C4). 1450. 1370. 1100. 10 . 1000. 

-6 b” 4.20 (2”. 

(lound: C. b7.75; H. 12.60X. Cl7H~802S1 

m. SI-i md O-C”). 2.75-2.25 (4”. . . CC-4 snd Cb-&2), 1.75- 
0.75 (JOtI. l . SI-Iropropyl. Mc l d rrvInlnR Cl42’T. 

SImIlsrly prepsred frm (1; R1,R2 - Prljzo wss 2.b-dlrthYl-5-dl-IsoDroDY1sIlYloxYhsDtsn-~-ono 
(2~) (721 yl.ld),_b.p. RO’C st 0.1 dR. lound: C. 65.95; H. 11.851. CI~HITO,SI rcaulros CT 
bb.1. H 11.1351)‘~: Y 
920.‘.98; cm”; 

(ltquld 111.).2100 (SI-H). 1710 (C - 0). l~b3.‘i~b3.~1370.‘1095. 1655. 
b” ‘.2!%.0 (2”. a). SI-i snd 0-q). 2.83-2.2 (3H. l . Ch snd C2.n). 2.0-1.50 (1”. 

m. Cb-fi). 1.25-0.65 (26”. l . SI-Isopropyl u\d MO). 

hydrozyhmxsn-2-one (1. R’ - PrI, R 
) umre trestod rlth 5-uthyl-4- 

(700 -. 6 ~1) under . nItroRm strorphara. The 
sIxeuro YU hcstsd under reflux for 5h snd left rtlrrInR overnIRht at ram tmporsture. 
tlltrstlon and waporatIon Rave s clear colourlcms llquld. 
kO:l) (sue rllylstod hvdroayketone (2~) (1.1 R 

Colw chroutoRraphy (hcxsnc-cthar. 
751). 

short psth distillation. b.p. bS°C st 0.1 -R ‘9. 
further prrlfIcacIon WS# porslble by 

1655. 1370. 1100. 1000 cr.‘; 
2940. 2RbO. 2080 (SI-H). 1705 (C4). 

6” b.25-1.0 (2”. II. SI?%d O-CM). 2.50 (2”. . . C”“). 2.18 OH. s. 
‘I*). 1.95-1.60 (I”. l . C5-lj) 1.13.0.78 (2oW. m. He &d SI,I*opropyl). 

SImIlarly prepared fraa (1; R’ - Me. R2 l Pr1)21 VS. 2-rthYl-‘I-dl-IroDroDYlsllYloxY~s~n-)-one 
(2d) (791 ylold). b.p. b5OC at 0.3 ma”R19. vYx 2090 (S1.H). 1710 tC=Oo). 1660. 1375. 1135. lx. 
1055. 1000. 080 a-‘: bH 4.52.b.0 (2”. 
0.81 (21H. o. SI.Isopropyl l d Mm). 

l . S1.i l d 0-q). 2.95-2.0 (3”. l . Ctl2 snd C2-lj). 1.32- 

SImIlsrly proparad from (1; R1.R2 
1.01~ (7) (721 ylcld). b.p. 

- Pr’) snd H~JSIC~ ws 2.b-dlwthYl-5-trlrthYlal1YloxYhDt~n- 

62.)); H. lI.l51); ” 
70°C se 0.3 dlR. (lound: C. 61.0; 11.&I. Cl H b0 51 rag Iros C. 

2960. 1710 (Cd). 10b5. 1365. 1250. 1095. 1055. 
I.85 (IH. dt. 0-C”,.‘ffR-2.11 OH, . . C2.n snd CC-l&). 

L4. 350 C.-y; b” b.ll- 

0.80 (bH. dd. 9.1: 0.0 (9”. ,. SI-MC). 
1.58 (I”. . . Cb-HI. 1.0 (6”. dd. !4.). 

SImIlarly prepsrod fro Isopropanol and Pr’ SIRCl. but rlth th aIrsI n of chroutoaraphy. wss 
2-d~-~~ODrODYl.tlYlOX~rODM~ (0) (771 yIal a 
2000. ( 

). b.p. 76.78’C at 55 tiR PO 

SI-“1. 1455. 1375. 1360. 1170, 1120, 075 a-‘; 6” 4.17’1.50 (2”. 
Y_ 2930. 2060. 

0.b7 (lo”, . . SI.Ilopropyl snd MO). 
. . SI-Ij and 0-q). l.Jl- 

SImIlarly praparod from (1 ; R1,R2 - RI) snd Me2SIHCl. with tha mIssIon of chraucoRrsphy was 
2.b~dIrthYl-5~dIrthYlsIlY1oxYh,Dtuv-~-on. (2.e) (bOI ytald). b.p. 50°C at 0.1 13(R. vyx 2960. - 
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Simllxrly propered YU cls-2.2-DLrt 
Rl,R2 - Pri, R3 

-4.6 di ixo ro 1 1.3 diou-2-silecyclohuane (4; 
- He) (47X yield) 

requires C, 61.05; It, 11.20X); v’ 
bs at i?&??- -- . . ?ound: C. 60.8, 11.25X. 

2930. 1455, 1378. 1115 cm-l; 6 
1.87-1.05 (LH, m. CHH end ixoprop~C@. 

3.87-3.37 (28, ., 
1.0-0.63 (12a. m, leopropy Y 

0.1 (3H, s, Sl-IIs). 

Troxtment of Silyloxykotonoe (2) with hydrosilyletion cetelyetx. 

The followlnR description is typicxl of the tree-t of the di-isopropylsilyloxykotonoe (t-d) 
with SnCl,,. The firxt pert (calttinp the desllyletion with xq. HP/l4eCN) sewe, .* . besis for 
the other l xperiants in the Table. 

Treatment of (2) with SnCl‘.- Silyloxyketono (2a) (200 mg, 0.7C awl) ves d1xeolved In CR2C12 (5 
ml) under N2, end cwled to -8OOC. SnCl, (10 ~1, 22 5, 0.08 mol) vex l dded y& syringe. Tha 
mixture wes stlrred for Zh, quenched with xqueous sodlua hydrogen cerbonete (0.5 ml). l llowed to 
wxrm greduxlly to rooa tvreture. xnd l xtrecced ulth ether. The orgenic phxro wxs dried 
(Ne SO&) xnd eveporeted. 
l ne t yred by g.1.c.. 

A portion of th crude product (71 05 tote11 YU set l xido end 
showing the riledioxenes (3 end 4: l4l.R ,R - Pr’) to km prerent In the 

retlo 120:1, being the only elgnlflcxnt volxtlle coqaonents. 

me remxlnder of the crude product wex treeted with l queow KF (40X, 5 drops) In 
xcstonltrile (b ml) et room cwpereture for 30 mln. The mixture wex pertitlonod between 
chloroforra end ueter. xnd the orplnlc pluses dried (Ne2SOb) end eveporetod. F xsh 
chrcaetogrephy (ether-hoxene-ethyl l cetxto, 1:3:1) geve (i) &-dial (5; R1,R 1 

93X) and (ii) a-dial (6; R1,R2 - Pr’) (ce. 1.5 q). 
- Pri) (102 q, 

loying (2b) ax stxrtlng meterixl wxs Isoletod (5; R1,R2 = Bu) 
(80X yield), l .p. 76-78’C (lit. 

Reduction of cyclohexenone vlth 2-di-iropropylxilyloxyprop~e(8) end SnCl*.- Cyclohexenone 
(26~1, 0.25 -1) end xIlene (8) (57 q, 0.325 -1) were dixxolvod In CR Cl2 under N2, cooled 
to -80°C end treeted with SnCl,, (4~1). The oIxture vex xtirred for 2h, t L n quenched, worked up 
end desilyletsd es dexcrlkd for the previous l xperlant. Anelyxia by g.1.c. shoved only 
cyc lohexxnone. 

T%e other experiments referred to in Scheme 3 were perfowd rimilerly. 
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