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A recent plbllcation (1) Aam one of these laboratorles described the 

mvtion of 1,11;3,3t;4,5-tris-(trimethylene)-i~ene (VII) by the 

route shown in FIG. 1, and Its acetylatlon to a mixture of Ix,x,andxT.* 

We now wish to repxt the Preparation of 1,1';3,3';4,5;4',5'-tefrslds- 

(trimethylene)-ferrocene (XIII) ethe reactlonsequence(PIG. 2) e@.oyM 

in the earlier work (1). 

4~-Acetyl-l,l1;3,3';4,5-trls-(trlmethylene)-ferrocene (IX) (1) was 

treatedwlth sodlwnhydrlde and dlethyluu%onate(step J),theresultlng 

@-keto ester was hydrogenolyzed to the ethyl 41-proploxtate (step 4), which 

was hydrolyzed (step 5) to the 41-proplonic acid. Ihe latter was cyolized 

tith trUluoroacetic anhydride in carbon te tra&lor:ide (step 6) to 4',5'- 

(a-ketotrimethylene)-1,1~;3,3~;4,5-tris-(triuM&ylerimethylerre)-ferrocerre (Xn)m. 

Pour& C, 73.28; H, 6.891. Ihe hawamMar nature oftheketooeisin~- 

cated (1) by the position of its carbony bana at 1691 c?n-l (carbon tetra- 

chloride) snd its uJ.traviolet extinction coeificient (E 15,500 at k_ 

23211pana E 67ooatA_ 271 q~); its n.ar. spectrum, with tw ring proton 

singlets at T 6.~7 (bensepe), is in accord with s tructureXII. lheketone 

l compouaas II, IV,V,VI, IX, XII, XV,amlXVIIIwere obtained asracenic 
mixtures; onlyoneenentiomorph is sha 
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FIG. 1 

qdsea ad haaamhrly cycusaa prcducte (Ref. 1) iram l,l';J;J'- 
bir-(ta$wthym)-rerrocem-&propIonic 4.d (IV) ; lnnbaed etepe: 
(1) c smtion; (3) NaE, 

% 
mm then HSPOI; (6) (CIWO~,O; 
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FIG. 2 

synthetic route to 1,1~;3,3~;4,5;4',5'-tetr8kZe-(tdmtbyleaerthyleac)- 
ierrocene (XIII); mollbered eteps sameae In FIG. I.. 

waSreduCedwith~~~alumi~hydride~~chloride(atap7)~ 

i,i1;3,3~;4,5;4~,51-tetrski~-(~~)-r~~ (m~)[~ad. hei: 

c, 76.44; H, 7.71; MD;L. wt., 346 (laree spec.11. me epmetricd lrrhvc 

of XEIIle Indicatedby its n.m.r. epecfmnn,wix~ch coatsine at=-- 

siagletinthe ringprofanre@on,atr 6.52 inbenzene eohtti(at 
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T 6.42 in ~taoroform). 

In awther recent 6tudy of xnul.$kcyclic femocenes Schli5gl ami PeterUk 

(2) rep&edthe~~tlon(FIG. 3) of a tetrakis-(trimethylene)-ferrocene 

(G), to MxLch they assigned the structure 1,1~;2,2~;3,3~;4,4~-tetrakis- 

(trimethylene)-rerrocene (m). lbeirs~esisc&GproceededfmnI,via - 
the intemsdiates Xv, Iv, A, C,E,amiF. 

Rowmn, the stnrdun(l[IV)assianedtoGbytheseautharacaunutbe 

correct ssmaybe eeenbycamper~therouteecudmeltlngpoints of FIGS.1 
and 2~. ,X These authczsl cyclizatlon of IV"@ve aketone (A) ofm,p.159- 

160' as the favored product and a ketone (B) at m.p. 185-188' as the less 

favored le~mcr. %ecloseccwrespondenceinmelt~polintsandchram+ 

tographic behavior [VI moves faster then v(l), and B raster than A (2)l 

ehowsAtobeV[IrofVI,e9itwrease~(2)]**andBtobeVI.- All 

l lhe structure of XV is not in doubt. We have repeated the fomylation 
procedure of i3chBglandRterllkandhaveisolated XV,m.p. 86-89' 
after subljmation [m (2) 88-8+']. Its structure is demon&rated 
mDst clearly by its L1.m.r. EgectZW (carbon t etradloride), which con- 
tainesaciLdehydic~natzO.jlendwfioseriDgpmtonregionc~- 
tains a low field pppton at T 5.60 (a-5) and gene&& resembles that of 
II (1) but not that or III (1). 

**In addition to the misteke made in assigning hetee structuresto 
the hm ~sVandVII.thereareuMorhndeandconfwi4z 
typogrsicbical e&Jr6 inmost of& fondas onp.1333 inRef. 2b and- 
onp. 576 in~ef. 2a. For exeqple,theweserrt compounds I,XV,and Iv 
(-PJw- m XI, XII, & *, re-&sctively-in Ref..2b-are plc- 
tured there as derivatives of 1,1';2,2'-bis-(trimethylen+ferrocene, even 
though 'they are correctly refemd to as derivatives or the 1,1';3,3'- 
iscwr intheRxper~ental%rt,andthougb canpoundI(XIinRef. 2b) 
had eartier been assigued the correct structure (3). Smilarly inRef. 
2atheketo~sAardBcU~G.3(mdered Vaard VbinRef. 2a,their I 
reductinnproducteCanaD,anaBfLrurtherccmpouaasfromAandC,~ 
pictured a+n as haxlng been derived fran 1,1';2,2'-bls-(trimethylene)- 
ferrocene, thougb on an earlier psge of the ssme article the starting 
material was Wly giwn as 1,1';3,3'-his-(trimethylene)-ferrocene 
(I in the present regwt, III in Ref. 2a). 

“la, structure ofketone B(VI) uas not assigned inRef. 2b. Rowever, 
in the preliminwy report (Ref. 28) it was pictured on p. 576 as 3,3'- 
(a-ketotrlmethylex&1,l1;2,2~-bis-(trimethylene)-ferrocene. This is 
amparentlyawthert~phlcalerror, asthatstructureuouldbeim- 
uossible start&x m 1.1':3.3'-bis-(trimethYle~)-ferrocene; it is not 
clearvbatstnlc~uas-int~~&. The structures~assigned dour earlier 
paper (1) toketones Vand VI rest firmly on the ultraviolet spectra of 
V ad VI and on the acetylation Ia-oducts of VII ami VIII derived, respec- 
tively,frantheL 
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!rhOO&theabOvecOnslaerat.lOns~catewh8tccmpounae FandGare 

n~t,theyaomteetaWshwbed~theyare. !&em&her cl0seagceementin 

nrltinspolnts mes~~W that FtiGsre pr~b.sblyXII andXIII,respective- 

ly.* Ihe cnly leapa Or F poseible, starting rrao VII, wmiU be 2,2'- 

(acket~~)-1,lt;3,3';4,5-tris-(trimcthylene)-rarocene (XVI). in 

sterif~fhisBhOUldbavcrydimculttororm,aee~errcedbythe 

fWJ.ures oi' 1,1t;3,3~-bis-(~~~-rerrocaru-2-~loc acid (1) sna 

Or 1,1’;2,2’;4,4’-tri~-(~~)-r~aw-3-praplnaic a3 (4) t0 CY- 

clitehcterwrnmiLarlpbetueen tlm bridges. 

Inthlpu~entime~lgrt~onnhaverolmylated~~~sdl~~isolated 

aftcrvcrym ~tOgm~w~r~ld~~ti~s, xmenaxmn, 

lnthe 8ppxdmt.e ratio Or 3 t01, respsctively.** Artm Fcpeated 
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mlblimation the major prcduct, XVII, has mp. 124.5-1270, u. Fow& 

c, 71.83; H, 7.001, ana the ldnor probct, XMII, ~p:lq-log.5~ @. 

~brmd: c, 723.; H, 6.831. The structure or xm is establlshea by its 

~m.r.spectrum(carbontetrcrchloride),wlthatwo-grotondoublet(J= 

1.4 c.p.s.1 at T 6.62 end a one-proton triplet at 7 6.27 in the rllrg 

proton region; the doublet end tripbt appear at 7 6.78 ti 6.30, respec- 

tlvely,lnbenzene. SWl.lmly,thestructureofXVJIIieassQnedfrau 

its n.m.r. spectrum (carbon tM lde),withringprotonpeaksat 

7 5.92 snd 7 6.01 (~-5' ana 1x-2' doublets, J = 1.4 c.p.s.), slrd at 7 6.50 

(H-2 singlet); these peaks occur in benzene solution at 7 5.98, 6.29, sad 

6.74, respectively. 'Ibe earlier authors (2) reported only one leaner 

fran fmmylatlon of VII; its mop. (lG9-u3°) a@-ees FeasaBebly well with 

thatofxvIII. ESherpureXVIIIorthepresenceofXVIIIlnsmixhre 

vlthxvIIvaiLdaccarurtwellforthei~~on~~~oixIIirolnthe- 

action sequence of FIG. 3. 
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