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AIsTMIFt 

A range of methyl-substituted cyclobe~t-2-enyltr~xetbyl~t~a~ene8 tad trinetbylsilrnes have 

beea tyatbesimed rod cbarwterirsd by IX. 1% end tr% for *‘Si) IW 6pscttoscopy. Key 

coafotsatioml cberactaristict of rcra of there coapouadr are discusred. Acidolyris of these 

rtrnaanex and rilraer 1vitb C?$GODl proceeds cleanly to provide tbe %-substituted 

l etbylcyclobeptene resulting Iran l llylic rewrrngement i.e. regiorgwcilic +rttrck by the 

electropbile (Sx’l. Detailed exeaination of tbe tE axr rDectra of the l etbylcyclobeptenw 

ertablisbas t bigbly preferred, if not l peeitw. renti mode of eleetropbil6 delrvery. y?m. tbia 

r_dati-Ss’ process my form tbe basic of l yatbetic8lly useful applacetioos in abet is somatinen xn 

awkeerd ring sytC?a for functioneliratioa. 

IwIXQWCYIOn: The reaction of l llylsil~aes rod -8tonnenea ritb l lectropbiler generrlly procaedr 

ritb rllylic trrorpositioa iSX’ rerctioal’ aad delivery of tbe electropbile (other then rulpbur 

dioxidef~ to the r-tree anti to tbe crrboa-sillcon or -tin bond I.e. rati-stereocbe8irtry.r tbete 

geoeralisation8 apply to acyclic ryscenr. as wall at to some cyclopeatenyl &ad nest cyclobexenyl 

dtriortiver. l’bore cases of vrrirble rtereocbemietry are l ttributrble to tbe nature of the 

l lectropbile, steric frctorr and ring sire. s To provide ioformxtion on tbir latter arpect, rnd in 

rntacipation tbrt the SX’ procam, if stereocbeaicrlly reliable, nay bera ryntbetic value in tbe 

rometzaet rvkrrrd seven and aediua-rxog syatenr, ve bare axemined the stereocbenirtry of the SS’ 

procerr with a range of aetbyl-eubrtituted cyclohept-2-enylrilenea rnd -stannmer and are rble to 

report such l cidolyses adhere faithfully to the t-r&i substitution aode.’ 

MfULTS: To asaint in the rrsignnent of relrtrre coafigurrtione of the vwioue 

notbyl substituted cyclobept-2-rnyl derivativea likely to h encountered. tbe parent coapouodr 

cyclobept-2-eayltrtpbeaylstmnene end -trinetbylrtrnnnne vere syntbesised fros the l llylic chloride 

&ad tripbeayltia- aad trimetbyltinlitbiun rragantt. Key aspects of their Ill rod !%I nnr spectra 

vere assigned, rccepting tbrt cyclobeDtene adopts overvbeloiagly tbe cbeir conforaetlon.6 The mr 

dbtr require there staaaroer to prefer l confornrtion vitb n purei-•xirl tin group iII1 l situation 

confirmed for the rolid by an X-ray rtructural determinetioae for 

cyclobept-2-•nyltr~pbeaylatxoaene. 
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trimetbyIstrnoylrtfoa of tbr cblotido mixture wea per!ormed l n described prerlourly.* and led 

to l four compooeat mixture of 8tannanes. tba composltlon o! ebicb wae not rtrongly dependent on 

the chloride mixturo employed. Ttm tbionyl chloride derived chloride mixture provided a 

69:16:10:25 blond (in order of elution), eitb II’Sn rblftr of l 1.88. -1.68, -6.31 and -14.38 DPB 

rolrtiro to (Cllr) (Sn. Tbr ‘I*Sn rbrft of cyclobept-2-•oyltr~metbyl Hennano is l 1.55 pm and 

indicated tbrt tbe major isomer with 6 So = l 1.88 pp~ -aa probably the treor6-methyl lnomer on the 

beala of qurri-ulrl (Sn(CH1), in both caaoa. Structural rarignmentr tar the !our stannanos were 

conducted In the following wry. 6-Netbylcyclobept-2-onone was reduced rltb LlAlD, end tbe 

resultiog 1-‘II-alcohol ea. converted to tbe cblorlde end trimetbylrtanaylated. the c-21 and 

traor6-methyl iromern would exhibit, in their IlDSn spectra, large (5 16 Ez) geminrl ‘Ii-ll@Sn 

couplinga, rbrrors tbe cis and trwt’l-utbyl isomera would not (‘8 now located rt C-31.” tba 

II@Sn rignals at 6 l 1.76 (5*x-S, = 13.5 I(r) end 6 -6.16 (J = 15 Hz) must represent tbe CIS and 

trenp6-methyl iaomerr rbererr tbore at 6 -1.55 and 6 -16.62 (with barely reroloeble *!I-Sn 

couplings) correrpond to tbe 7-methyl iacaera. In addition, In the 1% nmr spectrum, Cl (bearing 

Sn) is rubrtrntirlly to lower Ciold in the ‘I-metbyl ieomern (- (O-63 ppml compared with the 

d-mrtbyl pair (M 33 pm) becrure of tbe derbleldlog b-methyl effect. Dirtinction ritbin these 

isomatic subset8 wan bared on valuer o! II’Sn-I)C couplinga (JJ) alluded to above, end certain ‘1 

mu1 date, particularly oC tbe major isomer (6S, = l l.l38 ppm) ebicb wan obtrrned in ,858 isomeric 

purity by careful preparative gas cbromrtograpby. Tboar rapectr are ruurrired below. 
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Acldolyr~r of ~,mc cyclohcpr-2tnylsrannana X3 

tri~tby~~turayhtfor of tbe chloride (derived from SOCl,) prorided tbrrr l taooaOes eitb &, 

of t2.60 (- SOW t1.77 (30%) sod -6.23 pga (- 208) sod vitb l rrontirlly identical use rpectrr (II* 

274: 58 (“OSOI). ?oritirr tin rbittr are iodicrtiro o! qussi-uieI So(Cgr),, sod using tbe 

deuterrtioo technique sod obsorrrtioo of Jsm_D, it was confirmed tbst tbe l 2.60 ppm signal (JSn_D = 

12.9 llr) correrponded to a 6-m&by1 ircaer, ebererr tbe remaining two sigoalr muet represent the 

isomeric 5-metbylstsnnsoes. nose sssignmeotr sre supported by chemical shift conriderrtioar. l o 

INEPT smctrw sod rrlues of certsio 1 l@So-lV coupling coOstaOt8. Certsio festuras of tbe rpectra 

of the trampS-metbyl imoer iodicste tbst tbe di-equrtorisl arrangement dram is probably not 

predomiorte, and are consistent eitb a substsotirl contribution of tbe diurrl cooforser. a8 

outlined previously in tbe companion #dries. triwtbylstrnnylrtioo of tbe KS-DNS-chloride 

provided cs d6:dl:ll mixture ot trsorb-methyl. rod cis sod traorS-wtbyl Isomers. 

6Sn- 
6(CH,),Sn( 1%) 

(‘H) 

6 CHl-CH 

.2.60 .I.77 -k.23 

-9.00 -9.08 -9. Ic. 

.0.08 .O.Ol$ bO.07 

.0.9h .0.9(. .o. 00 

Cyclobapt-~eoyl~1lrse8 were geocrrlly acquired by resctiog the cyclobept-2-enylpbenyl ether 

with sodium rod cblorotrimetbylrilroe in situ. Cyclobept-2-eogltrimetbylrilrat tbs, = 4.92 ppa 

relative to (Cll,)&) bar tbe IaC rbiftr lirted in table 1. &Retbylcyclobept- 2-eoylpbenyletber 

provided tour silrnes (gc-ss) in tbe proportions 70:11:9:2 with br,s, of 4.U. 6.02. 4.06 and 2.X 

respectitaly. Acid clerrrge of tbis mixture produced very predomiorotly &metbylcyclo- hepteoe (5 

90%) on tbe basis of I*C nmr spectra, sod beoce the two most abundant iromers muat hrrc been ~1s 

snd traor6-•etbylcyclobept-2-any1 isomers. 
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Sub8titution eith CttCOOD of tbt mixture8 of tbt i8omtric rtaonrner ~8 next conducted and 

direct *II DDI l o8ly.i. provided the rtrultr 8unarfsed below. 

Taken together, tbtre dete, con818tcnt vrtb 8n l ntr S,' proctrs. btr8om8t ritb the related 4- 

and ?-ettbyl eerie. of cytlohtpttnyl derivatives da8custtd terl,tr. but rhtthrr that f-rat2 

rubrtitution vlll cbwrctcrlat attack by sort coaplex eltctrophilsr is not clear. In the PNO 

approach to tucb substitution8 of l llylaet81 rp8tto8, tltctroph~lt dciartry occur8 to that alkent 

face rbtro tbt WHO lx-orbital) 18 more cooctntrrtedl* end tbxr is JI)CZ to tbe interacting C-H 

r-bond, and 8ore distorted vkth l 8ore polar C-fl bond that 11 better aligned for 8-x lnttraction. 

In cyclobtx-2-tnyl 8ttal 8ystta8, tbt degree of interaction betrtto quasi-UZJI and 

que8i-8guetoflJl C-l bonds (rltb tbt double bond) vbilt 8ignificantly different. cannot be 

rubrtantlal as the relevant angle8 are conparable. In tbt cyclohtpt-2-tnyl CJIOS. the inttrrctrons 

differ substantially fro8 the tvo orientation8. 18 quasi-equatorial bonds lie rlrost in the nodal 

plane, ritb CJ 7~0 for tbt quasi-•rlrl rrrrngsnent. It la of rntertst to note tbat tbt 8a)or 

8tcrtofroaors roril8blt and teploytd in this study hwt qur8L-axlal 8etrl group8 (L.C. 

trJ8t4-•etbyl. err?-xetbyl, trmt6-8ttbyl and tip-5-methyl ry8ttm8) or (on the brrls of nmr 

evidence) rdopt l cootorwtioo eitb rucb an rrrrngement (e.g. trrns-7-•ctbyl, cirb-8tthyl 

sy.ttmt)* tbrougb rb;cb reactron may be cb~nntlltd. thus. on tbir basis, sterto8pectflc l nt1 

rubstltution as rnticlpattd to be stereoelectronically higbly preferred In these systeas. 

the rtgio end rttrtorpec~ficity of rcrdoly818 of theaa cyclobopt-2-tnyl derivatives 1s 

promising from a tynthetic viespoint if 8aiatrlaed for carbon tltctrophiles.~* and found to ipply 

rn medium rangr generally. Ye are extending such studier to the interesting cyclooctenyl syattxs. 

bC@QUL~: Ye tckno*ltdpt part181 funding of tbls rtstrrcb by tbt Lustrallin Research Creots 

Couittee. 

Combined gas cbrccr8togrrpby-•8.8 8ptctronatry ~88 performed on A ltwl8tt-Pwk8rd 59926 
inrtruclaot, fitted ritb 8 10 wtre OVlOl crpillrry column. Prtprratirt ge8 chromatography v&8 
conducted wtb l Sbrwdtu CC-9A ga8 cbrcartogrrpb fitted with 8 2 aetrt OVlOl column. Nigh-field 
IfI rmr 8pectrr were obt8ined (It l itbtr 300 ME82 on A Bruktr CXP-300 8pectromtttr or at 400 Mlr on I 
JKOL-CX-400 8ptctroxtttr. 25 Mir ‘k. 15.24 )IKz *I. 19.74 Niit )*Si and 39.08 )IXs Il*Sn spectra 
*era obtained ritb tba Ju)L-?X 100 instrustnt. Par extra di.ptrsion, most )H nmr spectra were 
rcqulrtd at bigbtr field uring the 300 or 400 MEt (for Ill) rpectroxtttrs. 
u8ed in rcquaring tbt ‘I@Si rpactrr b8rt been detailed tlrtrbtrt.~~ 

Any special conditions 
Spectra other than ‘11 rptctrr 

(CRC11 referenced to rattrnrl CDCls at 6 7.20 pertain to CDCls rolrtnt fcentrt perk of triplet at 
6 77.00 ppm1. I’sSn end ?*Si cbse~cel sbift8 ace referenced to Intern*1 (Cil~)4Sn and fCRt),Sl 
respectively. lsC nxr shifts are located In table 1. 

TrJnr-~eet~yJcyclobe~t-3-e8oJ fbp 85 0, 4 u) was obt8intd (e 901) fro8 the 8onoepoxide of 
cyclobtptr-1,3-dfene using tbt procedure of Merino 8ad Abe.* 6 (CDCltf 0.94 (38. 6. CBJ). 1.38 (8, 
8781, 1.55 (m, We), 1.6-1.8 (4R. nI * !f#), 
5.46-5.56 (2R, lly.ll~). 

2.35 (m, II*), 4.29 tbr d. J N 7.5 WI 5 16.5 Er. RI). 
Iho8 rpectrum: 1’126, 91 (49%), 108 (OW, 77 (49%). 55 (88%). this 

rlcobol e88 oxidiaed (Jona reagent) and reduced eitb MUD+ to prowide I mixture of the 
1-dtuttrio-ci8 t* 70%) 8nd trao# ( - 3Ol)-4-•ttbglcyclobepttn-l-018. the ‘SC nnr shift8 for these 
l lcobolr 8rc locrted lo t8bls 1. 
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Acldolyrlr of mm cyckhpt-2tnylrtannanti IAX, 

rrjmetbylstamylrtioa of the SOCly derived chloride mixture provided three atmoaner with 
II*so l hittr ot 42.60 ppm (M SOI), 1.77 (3Oq) rad -d.23 (* 2011, md with l rreotially ldeoticrl 

maea rpoctra. uf’. 27d (I~%), 58; 165 (1008) (Cll,),Sn*). Cxmimtion of tg rubrtituted l taooane 
mixture (II*, 275, 3.3%) l rtablirhed that the IIhigo.1 at t2.60 ppm (JSo_D = 12.9 llr) l urt 
correrpood to l 6-metbylcyclobept-2-•oyl~taoo~o.. ~bere~r the other two (no rerolved ‘8 coupling) 
must be the ci8 rod tr.n*5-methylrt~ooroe ironerr. ?urther dirtioctioo VU bared on ‘SC oxr 
parametorr (see T&lo 1). In tb. 111 ou rpectrw. bS,(C,,), were located at 4.08 (- 50%) +0.75 (w 
3Ob) and l .O? (- 201) with 6,,,., 0.96 (m 5OI). 0.9d 01%) and 0.90 (- 198). Vioylic reeooaoces 
0.1. at 6 5.3-5.9. A di!fereot ratio o! l trooroar (Z d6:O:ll) (in the l equeoce above) vaa 
obtained frca the KS-DIM derived chloride. 

CyclobepC-~8ayltri~.tbyI~teo~o resulted from trintbylrtrooglatioo o! 
cyclobept-2-•oylcblorrde (cgclobept-2-eool and SOClt): b.p. 30-351/3 u: I’ 132,130 (5.5%. 2%) 10 
ttl. ururl way. A pure #ample xaa obtained by preparative gas chromatogrrpby md was rtored under 
Ill rt -1ooc. (I(* = 260 (5.28). I*OSo ritb appropriate loo clurter for CloEyoSo). IQ omr: -9.15, 
20.09, 30.31, 31.30, 31.05, 33.76, 125.79, 135.06. In the (00 Mx 111 omr spectrum, dirgoortic 
absorptiona were located at t.Og So(Cll~)~, 2.39 (Jx_Sn 5 90 81, 81). 5.05 (J - 2b 81, 8,) rod 5.49 
(J - 28 Br, I!)). Other l bsorptioor in the range 6 1.16 - 2.28. A !ull.r dircursioo ol thir 
cmpouod rod its rpectrr will be promoted l lrrwbere. 

Cyclohept-LenyltriweCbyl8ilwe: The reactloo of cyclobept-2-•oylcbloride with phenol and 
aohvdrour wtwrium carbonate in acetone. proridod cyclobept-2-•oylpbeoylether (1’. 186. (19q); 96 
(100%)). I)C omr: 6 (CDC111 26.51, 27.d9,~28.54, 33;lO rod 77.171 115.65, 12O.U. 129.d0, 130.79. 
135.76. 157.66. Tbir ether (1.1 g: 5 wl) and cblorotrimethylrilro. (1.3 g, 12 wl) in tolueoe 
(5 6 cc) were rddad (It?) to refluxiog tolueae (5 cc) rbich contained metallic rodlum rlirerr (0.35 
g, 15.2 uol). Air tb. dropwiae l dditioo proceded. local red colorationa appeared end lioally 
changed to purple. Atter turtber retlux (12 bourm) a white rolid bad precipitated. After cooling. 
mod cmutiour demtructioo of tbo excems rodiux (I11IdCl rolutloo). pentroe wao added, md the mixture 
liltered (Celitm). 7%. orgmoic pbrre Ta8 mrbed 00 cc IIt dried, rod tbe peotxoe removed on a 
rotary evmporrtor. At this etago, TIC l oalymim mbowd three cmpooeotm mod gc-•r identified the* 
l # pbeooxymilaoe, the rllylrilaoe mod ao uoideotif~ed much rlorar elutiog component. 
Chromrtograpby (oeutrrl l lu~ioa: peotaoo l lutlon) provided l mmeotially pure l llyl-rllroa am a clear 
oil (0.17 g. 201). Nrra l pectrum: M*, 168 (8.2\) Clol,oS~ with correct loo cluster prttmrnm) 94 
(CrRlo. 22%): 73 (Si(CEs)s. 1008). 111 oxr: 0.01 (9R. S. CBS). 1.75 (711. br l ) 2.10 (21, br l ), 
5.70 (28. “Al qumrtet”, vinyl 8). IQ nmr: 6 (CDCla): -2.25, 28.11, 28.63. 28.96. 30.69, 31.65, 
129.91, 132.16. 6 99S1 + d.92 ppm. 

d- and ?-N8ttbylCyClObept-~~a~lpb~D~l8Cb~r8 were obtrined tram the l llyl~c chloridem, 
(treot6-xetbylcyclohept-2-eool rod SOClt) phenol rod bmsr mm demcribed prerloumly, mm a 71:10:17:2 
mixture 10 c. 308 yield. I(rrs rpectrue: II’ 202 (CI,BI,O); 106 (Cell~y), 77 (C9R9 (loo\)). the 
imoxera rhowed IjC l brftr et 75.03. 77.d9 (major) 81.20. 82.49 for C-O. 

d- aa6 7-NeCtbylCyClOb~pt-~eBylC~IBeCbyl8i~J~e8 Were obtained trox the above pb.OylOtb.rl HI 
the manner dercribed for cyclohept-2-eoyltrlxethylsilane ltrell. In tblm ray. 0.65 g of a 
17:70:10:2 xlxture o! the l llylicmilaoes warn required by preprrrtire garn cbromatogrrpby. Namr 
l pectrux: M* (lg2, 3.68 (98Si); 100 09.92): 79 (1O.h). 73 (100%). (Mm81 rpectrr o! the four 
inmerrn were emr.ntially Identical and dimplryed tbe l pproprlate ion clurter patterno). 18 mr: 
.005 hajor) -0.02, -0.02 (Si(C!l~l~): 0.98 (xrjor), 1.00 (aart), 0.97 (CBS): 1.1-1.30 and 1.65-1.87 
(78, complex ion): 2.35 (18 br) mod 5.30, 5.56 (28, rinyl 8). The ISC l hittm are dimcurred in tbo 
text and located in table 1. ‘9S1 (owl: 6.61 (xm)or): 6.82 (next): d.04 and 2.78 (minor). 

J-Mrtbylcyclobepteos me obtained frm cyclobept-?-any1 chloride (or bromide) and (CE,)yCuLl 
and purr!ied by preprratio. gmm cbrorrtograpby. I¶ A mixture Ot & Wd d-88tbylCyClObeptUne 

rerulted frox dehydration (drmtlllrtioo frox PESO,) ot 3-•ethylcycloboptrool, which in turn warn 
acquired by coo)ugate l ddltioa ((Clls)zCuLi) to cyclobopt-l-anon.. J-)-lletbylcycl~ boptene: ‘8 omr: 
6 1.02 (~8~): 1.25 (~6r): 1.3 (116,): 1.55 (II,,): 1.57 (E,,); 1.66 (86,). 1.92 (II‘.): 2.07 Mr.): 
2.13 (R,,): 5.5 (Ey): 5.7 (I!,). Ixportrnt l mpectr of the ia mr ol d-•.tbylcyclobepteoa are 
dimcummed in the text, and IaC nxr l hiftr are locrted lo table 1. 

~~etbvlcrclo~e~toooI9 wu rordily obtaloed from the known 5-cmrboxycyclobept.oe~J by 
reduction to tbe bydioxywthyl deriTatiTe, followed by tomyhtioo rod Curtbor rehuction. m(lxrr 
spectrum: I(* - 110). 18 ow: 6 0.86 (CBS), 1.0 (II,,): 1.6 (II,, l a,); 1.97 (8,.) 2.07 Us,): 5.7 
(111.1). ‘SC mr: 23.63, 27.03, 35.16, 37.31, 132.27. 

Reductloo ot the l cetmte ol 4-xmthylcyclobmpt-2-eool with IlrDD, rod [(Ccl,),P],Pdl *mm 
pertorxed in the reported larbioo,1‘.~I rod the 111 omr rpectrum is dircummed in tbe taxt. 

Acidoly8o8 of the cyclobept-2-eoy1rl1ro.m end -#taonaom were conducted by adding CI~COOS or 
CI~COOD (in rligbt l xcemm) to l olutioor of the rilaoem or l troomomm in chlorolork am dercrrbed 
tullg •laowbore*‘~L. Ibe cleavage reactioom were clemo leading to cyc1oa1k.o. and the 
trhethylrilyl or mtmnoyl rrlt, brrod on high qurlity ‘II. *II rod I*ow mpectra which termed the 
bmmis ot tbe regio- rod mtereo-chexicml conclurioom. 



3 

T I 



Ac~dolyw of some c~clohcpl-2snylr[annamJ 363 I 

(b) 

(r) x = n 
(b) X = OK 
(c) x = Cl 

(7) (8) r (9) 
(a! x = H (dl x h Slr:CH)~) 

(b) X--OH let x = S1;CHI: 1 

[Cl x f Cl 

War X l H, the rlwa auaboriag, strictly rpeaking, is iorpproprmta. Itowerer for conciseasrs of 
prersatation 81 18 retrind l d rbould ba followed in refarance to the table of chaaicrl sbtftr). 
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