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Amwt-lb @bais of bammeh491 md [I31 allmbmm is dcsrii 12:3Adibmmcyc&m 
3 and its dipheayl &hative 10 show upon depmtomtion tbc initial forodon of a non-phar p&ally deloulized 
Mioml4 md 11 rupcctively. which uI&l90 into the phmr aroamticdiatropic diiluocycknoastemu?ayl aaiLVla 
Ir pnd 12. The immdhtc formation of the aromatic 1,2:5.6 - diinzocyck~~~natctr~enyl mioo 14 qma dcpm 
tonrtioa of I J: 54 - dibe~ycbDoMtctneae 13 pn%hldca pcfi H-H rcpld3ions in lbc aronlatkii developwnt of 
the dii~~~~ycloaoaatetyl aniooa. The dcprotonation of tetrabeazo[l3]annukn 15 alTodd anioo 17, which 
sbowa reduced dint&c character PI cuwared with non-benzannektal(l3] annuknyl anion. The spatial arrange- 
mm of 17 ia diBcu#sed. 

‘Ibe concept of aromaticity based on HMO cakuktions, 
which was theoretically established by Huckel.’ has 
stimulated coatinuous efforts to prepare “Huckeloid” 
(In +2) systems to test the theory experimeataRy. 
Cyckwnatetraenyl anion la and [13ja~ukny1 anion lb 
arc predicted to possess aromatic character due to lOa- 
and I4a electron delocahx&n Espectively. Cyckno- 
natetraen 1 anion la exhiiitbd dintropic aromatic 
Charac tJ aa predicted, but its anionic luunokp lb has 
not yet been prepared; only its dehydro derivative was 
claimed to show diatropicity: chl the other luuuf, the 
lack of stability of the parent hydroc&on [9jannukne 
2a due to vaknce isomen into dihydroindene, 
proved to be an inherent characteristic of this mokcuk. 
Benzene annelation may serve as an edicknt way to 
inhibit such isomerixation which would involve dis- 
ruption of the aromatic stabilixation of the benzene rings. 

Recently, benzene annektbn of annuknes has evoked 
considerabk interest since the polycyclic systems 
formed may be considered as polycyclk nonbenxenoid 
aromatic mokcuks, isoelectronic or homoekctronic to 
classical fused polycyclic benxenoid systems e.g. 
anthracene, phenanthrene, and pyrene. However, the 
development of aromaticity in the fused polycyclic 
systems is not free of lint&ions. In the benxene 
annelated annulena, the anmtkne moiety is ‘Yor& to 
share common P bonds with the beazene rings of “ulti- 
mate aromaticity”. The &localization of 0 electrons 
over the annukne skeleton can therefore be inhibited by 
the benxene rings.” IMhemlore, steric interactions be- 
tween the fused rings, e.~ biphenyl onb interactions,’ 
and H-H pen’ repulsions, am play an important rok by 
preckding aromaticity due to lack of plan&y of the 
polycyclic system. We present a ccmprehcn8ive study of 
benxene annelated f9J- and [13]-aMukne systems and 
discuss the steric e&cts which inthrence the develop 
ment of the aromaticity of the derived Huckeloid anions. 

The first attempt to prepare a benxetk-annelated 
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achieved by a method similar to the preparation of the 
diinxoheteronines~ oia a his-Wittig condensatSO of 
biphnnyl - 2.2’ - di - carboxaldehyde and 
bisRriphenylphospho&un propaneldibromide (Scheme 
1). The reaction was carried out in the presence of 
sodium methoxide in DMF. ‘The structure elucidation of 
the reaction product is attained from its spectral proper- 
ties. The nine-membered ring protons appear in the ‘H 
NMR spectrum as an ABX2 pattern. The AB part (~3~ = 
630, 6a = 5.SOppm; J = 12.OHx) is attriiuted to the 
vinylic protons, the X2 part which consists of a triplet of 
tripkts (& = 2.67 ppm) is atttiited to the two allylic 
protons. This assignment was confirmed by doubk 
resonance experiments. The vinylic coupling constant 
(12.0 Hz) as well as the appearance of a sin& AB 
patternpointtoasimilarci8conBgurationofbothdoubk 
bonds.” A coupling constant of a similar magnitude has 
been reported in various conjugated medium-sixed 9 
systems with a cir doubk bead cot&nation.‘“‘” 
Mokcukr makk of 3 indkate that the nine-membered 
ring is in a boat dissymmetric conformation. The obser- 
ved equivaknce of the respective methykne protons 7 
and 7’ can be rational&d in terms of a fast ring in- 
version. However, low temperature experiments (- 
9fPC) in an attempt to freeze this process did not show 
any sign&ant chaqe of the spectrum thus, a low barrier 
to inversion is proposed. Deprotonation experiments of 3 
with dimsyl sodium” faikd, despite the appearance of 
cokur, and the resulting product was identitkd as an 
ally1 isomer of 3, viz 9H-12:3,4 - diinzo- 
cycbtumatetraene 5. This result is explained by allylic 
Qubk bond isomerixation via the intermedkte anion 4 
(aide infro).” Protonation of this anion by proton ab- 
straction from the solvent represents an acid-base equil- 
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by removal of a pair of H-H pm’ repulsions. Such H-H 
repuhions were prcdictd tbeohcdy by Sihand9 to 
be 2igdcant in medhkul ring anioml e.g. 
cyc-nyl Mioo la nu2, tbc g&al 
&veloplM?lIt of aromaticity in anioal4r ad 12 may 
ark due to: citber biphenyl odu H-H intuactions or 
pcn’H-Hintcrdonsoracombinathofboth. 

synthakd 1,256 - diiycloa 13:Tke 
Mpective anion, viz. 13:$6 - dibcllzQ- 
cyclone-yl anion 14 lack2 the biyl b&bone 
but containa four pain of pm’ H-H iateractions. This 
system can thus idkate which factor2 arc operative. 
The sylltbcai2 of 13’= i2 dc&dn?d io Scheme 3.29 
Ozomdysia of hdcae io CHJJ.12 followed by reduction of 

the oz4dc alfordal homophtJmloy1 alcohol.== The 
dibromide pnpered from the alcoholaDI wa2 reacted with 
triphenylphoqbk in DhfF to yield the respective 
phphium salt. The bifuoctiod his-Wittig conden- 
sation between bomophtbdoyl - bi@riphcnyl- 
phpbohm bromide] and pll-ydc in the 
pMeacc of LiOEt auorded 13. The stlucturc of w wa2 
cdrmcd by it2 spectral F. Tbc ally1 bridge 
protonsH,-H,eppearinthe HNbfRqectrumasan 
ABX,pattem.ThcABpart(H9,H9)2ppear2at:&,= 
a40,6s=5.78ppmwhileprotonsH7aadHrappearas 
the x2 part. The couplhg coIlatant of the vinylic AB 
spectrum q=n.oH@ cdrms the a22igd CiJ 
c.onBgnratioa.” Althgll the codgurahll of the viaylic 
h&c@I,,H,)amldnotbccdli&dbytheproton 
spectrum (being inchdal in the aromatic multiplet). the 

CH*CHpih,Br- 
+ 

CH$fJhs9r- 

BULI 

6 T / 

QQ-0 

H20 

0 4 

IS 

I4 

!kb9m2 3. 



670 M.RAllNovllzuul 

other spectral data co&m its cis con&uation. The 
presence of IR bat& in ths 700cm-’ tegion, and the 
absence of bands at the !MOcm-’ region, as well as the 
appearance of a cis-atilbene chromophore in the UV 
spectnrm,furtherpointatacircon@ratknofthetwo 
double bonds. 

Deprotonation of 13 with n-BuLi atrorded a da&red 
solution attriiuted to IJ:S,6 - diinxo- 
cyclononatetraenyl anion 14. The ‘II NMR spectrum of 
the anion consists of an unresolved multiplet at 6.10-6.60 
ppm which corresponds to ekven protons and a sharp 
sin@ at 7.62 ppm attributed to II, and H, ‘Ihis apec. 
trumdidnotchangewithtime,andquenchingwithwater 
recovered the start& msterkll3. The chemical shifts of 
the anion appear at a relatively low lkld despite the 
shkldin8 effect of the negative charge. The chemical 
shifts of the protons of 14 amI the protons of 13 are 
presented in Tabk 1. It may be seen that protons II, and 
H, are shifted to low fkld by 0.62 ppm. 

We attriiute this phenomenon to the formation of a 
dkmag&c tinq cutrent in the aromatic l,2:5,6 - 
dibenxocyclononatetnyl anion I4 due to ar-ekctron 
&localization?’ The eppearonce of protons Ii, and Hq as 
a sin&t further emphasize the equivalence of these 
protons in a phumr diatropic system. The benzene pro- 
tons (Tabk I) show an uplkld shift (6 arom.=-0.6 
ppm), and we therefore assume that the negative charge 
is delocalked over the wbok framework This system 
may thus be re8awkd as a perip&ral[l7knnulenyl anion 
pemubed by cross-linhs which bridge the polycyclic 
system. The imfnedkre formation of the diatropic anion 
14 as compared with the 8radual formation of the 
aromatic anions 4a and 12 respectively, ckarly demon- 
strates that pen’ H-H repulsions are not operative in the 
processeskadingtotheformationofthesearomatic 
specks, and the biphenyl H-H interactions seem to 
govern this process. 

The aromatic polycyclic ions lo, 12 and 14 represent 
homoekctronic systems of benzene-fused polycyclic 
compoutuls. Fhtorenyl anion and 13: 3.4 - dibenzo- 
tropylium catio? are isoelectronic with the neutral 
phenanthrene thus representing liar delocahxed systems. 
Anions 4a and 12 represent homoekctronic systems 
(18s &kcahxed electrons) to the neutral phenanthrene. 
On the other hand 1,2:S,6 - diinxotropylium cation= 
and 1,2:S,6 - diinxocyckoctne dicatkn” 
represent linearly charged benzene annelated aromatic 
systems iso&ctronic to the neutral anthtacene, while 
anion 14 and I.256 - diinxocyckoctatetraene 
dianion~ represent the linear homoekctronic systems 
(18s ekctrons) to the neutral anthracene. According to 
this presentation there is a paralklism between monocy- 
clic non-benxenoid Hucheloid ions and the fused poly- 

cyclic series, thus emphasixin8 the extension of non- 
benxenoid aromaticity into various series of polycyclic 
sytJtemS. 

I%e respective benzpnnelated [13Jammknes contri- 
buted the higher homologs of the dibenzannelated 
[9lannuknes. The parent [ 13Jannuknyl anion has not yet 
been prepared, probably due to its facile bond 
isot&xatiow. We studkd the stab&in8 effect of ben- 
xene amrelation on the (13Jannukrk system and its 
inlluence on the formation of the respe&e aromatic 
anion. 

A bifunctional W* contknsation’o between biphenyl 
- 2.2’ - dicarboxaldehyde and diphenylmethane - 2.2’ - 
bi@iphenylphosphonium bromide] in the presence of 
LioEt aflorded tmur tmus - 12:3,4:78:10,11 - tetra- 
benxo [I31 annukne 15 (Scheme 4).ld The assignment of 
theco&ura&ofthedoubkbondswasbasedonthe 
‘H NMR spectrum. The vinylic protons appear as an AB 
pattern (&=6.81, bp=6.25 ppm, Jm= 16Hx). Ihe 
magnitude of the coupips constant is in aqreement with 
a tmus, rrruc doubk bond co&uratkn.” Molecular 
models of IS reveal a dexiik non-planar structure. The 
appeamnce of a sh& vhrylic AB pattern toqether with 
the equivaknce of the methykne protons Hp, Hp point at 
a fast exchanqinq specks. ‘H NMR spectrum tahen at 
-90” did not show any siqni6cant chan8e in the spec- 
trum, thus huhcat& a low barrier to inversion. 

A Wittig condensation similar to the preparation of 15, 
but in the presence of IJ - diaxabkycb [4.3.0] non - 5 - 
ene (DBN)’ afltordecl the ci.r, tmnr isomer l&Id The 
assignment of the double bond con6guration is based on 
the ‘H NMR spectrum; in the vinylic region two AB 
patterns (8,. = 6.76, &r = 6.32 ppm, JM. = 16.0 Hz; 8A. = 
6.42, &-= 6.16ppm. Jw = 12.OHz) are observed. Pro- 
tonsHprad&~sppear~rmABquertet(b~=4.17, 
6sr3.45 ppm, J,-1SHx). The appearoace of two 
couphng constants of the vinylic protons point at a cis, 
:mu.r cotdlgu&on of 16, ad tbc AB pattcm of the 
methykna protons appears to be due to a lack of sym- 
metrywhichisalsosuppormdbyn&cularmodels.’I%e 
formation of two stnMtmd isomers with two Merent 
bases is a result of the sensitivity of tlk his-Wittig 
comknsation in direct& the con&nation of the formed 
doubk bondsn 

Treatment of 15 with t-BuLi f&shed a da&red 
sohttkn charactaixed as the 12:3,4:7$:10,11 - tetra- 
lwnxo [I31 atmuknyl anion 17. However, deprotonation 
of16didnotsucceedwithdiversebases.Ihe’HNMR 
spectrum of 17 con&s of a multipkt (18H) in the region 
6.S7.40 ppm, two doubkta at 4.25 ppm and 3.42 ppm 
respectively (J = 13.OHx) (each correspoading to one 
proton), and a singkt at 3.49 ppm corresponding to one 
proton. Quencahu of 17 with water atIot&l recovered 

TabkI.‘HNMRchmicddiftsof13md14’ 

collp0-d w4 5 "s % ".mm 

E 7.0 6.40 5.7s 3.42 7.0 

ii 7.62 6.40 6.40 6.40 6.40 

mb 2~0.62~ 0.0 0.62' s.ozc 6~(-0.6)~ 

(a) ctmdul shifts of Nltipltir mr@ tJr@l at th. centor of the absorption; 

Cb) Chmial shift diffmnco botna bydrourbon ad mioa of th. rqmctire 

protma; (cl To hifi field; (d) To la flold. 
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IS, and therefore 00 structural mod&atkn wns assumed 
to occur in the deprotoaluioa process. The two distinct 
hi& tkld doubkts are attriited to two “ianer” protons 
Hs sad HI1 respectively, in a trots coa6guratioa. The 
high-fkld sin& can be assiggred only to proton Hq in an 
%uler” position. The decrease of the rrurrrc coupliag 
constant refkcts the charge delocalizatioo over the 
system and @ether with the dpwalkld shift of H, and 
HI, manifests the formation of a pkaar dekcahzed 
14rckctroa dintropic aro~ system. The pppearaace 
of rwo distinct hi&kld doubkts reveals thnt the two 
or@nal viaylic double bonds are fixed ia a rrun.r 
coa@umtioa of a different sense. The ratiouak of this 
phenomenon, also sqportal by a&cular models, is 
that “through-space” steric overcrowdia5 between pro- 
tons H, aad HI, or & and HI2 is relieved when the 
mokcule is forced into a pkaar structure. The eaforce- 
meat of H9 into the core of the ria5 system is explained 
byareleaseatther@jua@reoftwocoupksofpm’ 
H-H inteructions with the benzene ring protons. Similar 
factors were reported by Aaastnssiou‘ to operate ia the 
isomerizatka of c&beazocycloaoaatetraeayl nnion into 
the cis’, rmn.r-isomer. However, Ognwam reported the 
opposite process in the [l5janaukayl cation series, 
where tlk catioaic center has isomericed into aa “outer” 
position. We assume that the [13Jaanuleoyl anion 17 is 
subjugated to such a “a&cukr spatial arraagemeot” so 
al to relieve steric strain in the plaaar aromatic anion. 00 
theotberhaod,thef~uninthedeprotonatiooofl(can 
be explained by the riigidity of the mokcukr framework 
aad the dimculty ia maintain&t a planar coa@rutioo. 

To our kaowkd5e anion 17 is the tint ionic aromatic 
system to show both steric effects, i.e. “throu& space” 
or traas annular inteructioas and riag juacture pen’ H-H 
ioteractioas operating in the development of the aromatic 
system. The observed ditfereoce ia chemical shifts of the 
kner protons H, and HI1 between IS aad 17 (ca 3 ppm) 
a8 compad with that of the aoobenzaanelated dehydro 
[ l3kanuknyl anion (cfr. 11 .O ppm) should be noted. 

It seem thnt the observed chemical shift of the inner 
protons in 17 is not nn average due to a rnpidly invertia5 
system, since low temperature NMR (-8(P) did not 
reveal My chfu@e in the specutua. FUhermore, the 
diamquktic ring current of the fused benzene rings, 
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which should couaterbakace the parutropic shift of the 
iaaer protons in the [13janauleoyl anion, caaaot be a 
dominant fuctor as He with two oei&xxing benzo rings 
nppeamutshnilarfkldtothatofH,aadH,~. 

It seems tkuefore, that the iaduction of ria# curteat in 
the aaaukae skektoa is considerably weakened by bea 
zeae annelation, naak5ous to benzo(l4) and benzo(l8J 
aaaulenes.6 

The results described above show that benzene 
aaaetation serves as an adequate tool for the .stabilizatioa 
of byduxarboos and aaioas. It appears that steric factors 
are of major importance in the development of the 
aromaticity ia these systems and the following are of 
sign&ant importance and should be emphasized: (a) The 
biioyl barrier, (b) steric pCn H-H repukioas due to 
iateructioos over the ring juncture between the benzene 
ring protons and the adjacent aanukne protons; sad (c) 
steric interactions in the aanukae ria8 itself (trans9nau- 
far or throu&race). All these factors operate mutually 
ia the development of a plaaar system in the respective 
anions to fona sn aromatic system. It seems that there is 
a delicate balance between these factors which results in 
the most satisfactory coa6gumtioa to permit an efficient 
pa overlap. 

M.p wcce meLwed on a Fisher-Johos apparams and arc 
ullcomctal. Ekctnmic spectra (IN and vi&k) were recoti~ 
with the aid of a Unicam SP 800 spcctromcter. Infm-ml8pec~ 
wclc reconkd with a Perkin-EImcr 337 8pccmmcter. Mm8 
spcchl were obbcd with an Atks-MAT CH4 instrument at 
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70eV. ‘H NMR spcctrn were recorded on Varian T-W and 
HAIOOD rpectronmten at 60 aml lWMHz, respectively. The 
chemical ahifta (d) are reported downtiekf relative to TMS. 
Dxqling ezperimeats were performed with a Hewlett- 
Packard 4204 A O8&tor. The usual workup procedure co&- 
teddaruhisltbeorpnic~lutionarithwrter,diluteridmd 
aqueous bicarbonate followed by Kpantion of the organic layer 
atul dryisr with MgSO,. The exceaa solvent was f&red and 
evaporated. SiOr or FloriGl were uaed for column chrofnato- 
graphy. TLC platea were ob&ed from Merck. Commercial 23 - 
dihydm - 1H - cyclqrentafllphenanthrene (Aldrich) wan used. 

m-13:3,4-tt#azocy&uonart?rmeac 3 
A auapension of l$ - bis(tripbenylpbosphonium)propane 

dibromhfezr (16.6 g, 26 mmok@ in WJ ml of dry DMP was 
htiai under Nr. to 7(P with vigorow &ing. Freshly prepmed 
dry aodium q ethozide (5.3 g. 60 mmoke) wu added in one 
portionandthereactionmizturewasstirrcdforanadditional10 
minutes. A 6ohttion of biphenyl - u’ - diarbozaldehyde (5.33 g 
26~)inlWmlofdryDMpwrs~~l5min.The 
reaction mixture was futtber stirred for 3 It, poured over dilute 
HCI and extracted with CHrCir. Ihe combined extracta were 
worhed up aa deacrii above. The residue was chrnmat~ 
grpbedoaSiOlmdelutedarithheuae.Intbe6nlfnctionan 
oily product (035 g, 6.5%) was obtained and Mmuilkd as 3, 
which crysmBizal alowly, with a q .p. m. Compound 3 shows a 
single spot in TLC (silica-hezane-R, = 0.4). 

Cak. for C,rH,,: C, 93.533 H. 6.42. Fuuad: C. 93.9; H, 6.2% JR 
vz: 3050, XKKt, 2900.1630,1460,1430.1160,1005,760.715,695, 
6Wcm-‘. UV As: 217(c = 2OWO)). 243’(7,WO). 272’(l500), 
2&?(7W), 293’mrQW). ‘H NMR &ts: 7.30-7.00 (8H.m). 6.50 
(lH, broada), 6.30 (IH, bro~I I). 550 (2H, td, J, 12Hz, Jz 6.Wiz), 
2.67 (2H. 11, Jr 6.OHz. Jr 1.6 Hz). Jrradiation at 2.67 ppm converts 
the ok&tic region into an AB pattern: 64 6.0 ppm. 6a 5.75 ppm, 
Jm 12 Hz. MS m/r 218 (M’, 10046). 217.216,294,203. 191. 189, 
178.165,152. 

9H-l2:3,ClXbazoc~ 5 
Athreeoe&dBaakeqippedwithrmagnc.ticstinerunder 

inertatmcdp&aMuaedtoprcpnredimsylKldium.”fromo.W 
gaodiumhydrMeand5OmldryDMSC.Asohttionof0.2gof3 
in#)mJofdryDMSDanradded&opwiseaudtheaohttionwaa 
thenstirredfor3h.Tlreractionmizturewaa~aa 
&criifor3,workedupu&acriiaboveandchromatu- 
graphed (Sior-hezaue). The oily product (0.15 & 7S%) showed 
only one apot (hezane R, = 0.4) in TLC. Caic. for ClrHrr: C, 
93.57: H, 6.42. Pout& C, 93.4; H, 62%. JR v=: 3059, 3OW, 
29W, 1650, 14W. 1440, 1010, 760, 745, 680 cm-‘. UV AZ: 
2lYc = I9#m), 25W4WO), 26.5Y2200). 273’(1560). 2937440). 
32g’nntUW). ‘H NMR 8E 3: 7.40690 (SH, m). 6.10-5.4 (JH, 
m), 3.1(2H, m). IrrmB&o at 5.80 ppm rendered the muitipkt at 
3.1 ppm into a lnoad aingkt. Jnndi&n at 3.10 ppm changed the 
vi&c muhipkt only alightly. MS m/c 218 (M, MO%), 203,189, 
178,165,154. 

7H-L2:3,4-~na&c-5$-dbnc 7 
23 - Dihydro - 1H - cycbpentafl)pheaanthrene (30 g) in )oo ml 

of 4:l roethanold ~ozoniz.edforapetiodof4 
h per g of starung mataiai at -60” (Welabacb 9OkV). Tbc 
n?actionmizturewasdecompo8edwithlcJinaceticackLtreated 
with Na&O,andworkednp.'I%ekxane ftactiotucontainalthe 
starting mat&al, white elution with CHzClr a&&d 7 (etlmnol. 
m.p. 1903 in 90% yield. Cak. for CrB& C. 81.60, H. SW. 
Four& C. 81.4; H, 5.6%. JR .z 3050,2950,1680.1600,1430. 
1400, 1320, 1280. 1030. 930. 790. 760, 750 cm-‘. UV A=: 
23O(c = 16,250), 285’nm(22tKt). ‘H NMR gs”: 7.83-7.20 (8H, 
m). 3.Os2.50 (4H. m). 2.50-1.80 (2H. m). MS m/e 250(m), 222. 
194,180 (lOtI%). I65.152. 

To20goffialWmlofe~~50mldTHPanrdded 
05gofNaBH,.Afterdecomporitionwithwaterandtbeusual 
workup pru&ure, 0.7 g (35%) of white cryctala (tritun& with 
CHFC2) of 8 m.p. 175’. Cak. for Cr,Hr& C, 80.31; H, 7.08. 

Found: C, 80.6; H, 7.4%. IR Y=: 3350,3050,2910.16W. 1450, 
13W, 1020,770,560 cm-‘. UV Ae: 218(c = 19,WO). 257(5W). 
ZaYSzO), 272nm (370). ‘H NMR a=%,: 7.92-7.33 (NH, m). 4.4 
(2H. m). 2.1C1.50 (6H, m), 1.7 (W. OH). 

59 - lxphmyl - M - 13:3,4 - dibeuzocyclonomr&ue - $9 - dlol 
9 

PhLi(O.WM)~pnpuedinlU)mlofdryetherinalIthne 
neckedtlaskeqrippedwitharetluzcooden6erandmago& 
stimr.Aslupenriond7(5g,0.02M)an,tbcaddedin#)Oml 
of dry benze~. The reaction was kept at room temperature 
foUowedby2hof~~.~rerctioamixturrwrsdecomposed 
on dil HCI aud worked up. Evapo&on of the rdventa a&fed 
PnoilwhichwuncryrtrllizedfrombeazeaGbeunel:1,(6.4g, 
89%) m.p. 18(r. Cak. for t&H&: C, 85.71; H. 6.4. Fouad: C, 
8S.J; H, 6.3%. JR vz: 3600,34W, 3OXt, 29W,16W, 1490,1440, 
1400, 1WO. 760.700 cm-‘. UV As 254 (c= 12.%), 260 am 
(1240). ‘H NMR ds: 8.08 (W, dd, J, = 8.0, Jz = 2.0 Hz), 7.20 
(4H, m), 7.16 (10 H. s). 6.40 (2H, dd. Jr = 8.0, Jr = 2.0 Hz), 2.15 (8 
H, m). Jnadia& at 7.30 ppm rendered the absorptiona u 8.08 
ppm and 6.40 ppm into doubleta (J - 2.0 Hz and 8.0 Hz respcc- 
tively). MS m/r 406(M), 388,370, 355,328,255(1W%), 215, 195, 
180,165. 

59-lxphayI - 7H - 12:3,4 - dibmoc~lotlonal- H 
A~nd5.4gofgia~mld~wu~~edwith 

lgofTsOHfor3hwithaDabStarhwpuator.Aftertheusuai 
worhtp pro&rue and chromatqaphy on Gtica followed by 
GhltiOlltVithhcwe,WhitCOilSWl8ObhiQ8d.RGCTydb 

from ethanol a@orded 3.8 g (75%) of a white crymllioe 2 
m.p. 113.. Cak. for C&r: C. 94.05; H, 5.95. Found: C93.9; 8. 
5.9%. JR vs 3050.2930.1610.1490.1440.765.700.630 cm-‘. 
tlV.A”B:-% (c =i2,OOi). 2&+(15,4tiO). 3i7 rtm (Wj. ‘H NMR 
d= 3: 7.13 (HtH, 8). 5% (2H. 1, J = 6.0 Hz), (2H, I, J = 6.0 Hz). 
Br&tion at 3.0 ppm remkra the triplet at 5.95 ppm into a 
singlet and vice va. MS m/c 370 (M, lOtI%), 3116.2W278.265, 
215.191,lW. 

Tbedibromide(9.Og),pnpuedacUXd&tothelitcnture,” 
waar#ctaiwithtrip&enytpho@&(l7g)inboBiugDMFfor3 
h. A crystalline hygrosc+c phcephonium rrlt (21.5 g, 93%), m.p. 
11(p, wu obmiual after cdvent evqmntiott. ThiI phosphonium 
salt (16.5 I, 0.02 m&a) and orthophthahMehy& (2.88 go.02 
moka)wereboth&solvedin6WtulofdryDMF.Tbeaohuion 
~batcdtoEYmd#tit&mda~AWhttio0oflithbml 
ethozide (3.12 g, 0.06 moles) in 95 ml of lbdpte ethanol wu 
nddeddropwise~3h,withv@rotuuiningTbereaction 
mizturewaartirredforanadd&uai6h.&compo&with 
water, extracted with CHrClr and worhal up aa u~taJ. The oily 
product was cw @orHi& hewe ehttion). and 
&yataBized on smnding (0.U g, 10%) m.p. 2tt’. Cak. for CIrHrr: 
C. 9357: H. 6.42. Four& C. 93.29~ H. 6.51%. JR ~3: 3050. 
ti, I&,. 1430. 1100, 79; 735. .716 cm-‘. UV A=: iiS+ 
(c = 9,600). 3zOyl,lW). 343 nm (su). ‘H NMR ds: 7.30-6.70 
(1OH. q ), 6.45 (lH, dt, Jr = 120Hz). 5.81 (IH, dt). 3.42 (2H, dd, 
Jr 15.7, Jr=2.0 Hz). Brad&ion at 3.42 ppm tnrmformed the 
vinylic absorption into an AB pattern, d* 6.40. b 5.78, JAI 12 
HZ MS mlc 218 (m, lOtt%), 217,215,191,165,152 

frnnJ - fmns - 12:3,4:7E:10,11 - rermbazo[l3)aan&ne 1s 
A sob&a of dipbenylmet&ne 2.2’ - bh[tripbenytpholphonium 

bromidcl(l2 1.14 mmol) rad diphenyi - 22 - diafboxd&hydc 
(2.94g,14mmol)iudrydimcthylformam&(WOml)waaheated 
to~u&rdryNr.AsolutionofBthiumethozi&(prepued 
from 0.28 g tbhium) in abeolute cthauol (100 ml) was added 
dropwiseduriug2.5bwith8tirr&TbewiuGonwustirralfor 
anaddi&al12hatmonttemp.,andthendButaiwithwater 
(5OOml).TllemLzturewasezuactedwith~.aod 
tlmornniceztractwa&alwith1O%hyd&&xicackL5% 

withkzane.Evaprxa&~f&e6rstfourfract&@5Oml&t) 
Wve 15 e by triphenytphoaphine aud tracw of 16. 
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E. Meissner, B. Meiuner, ud H. A. St&i. Am Ckm. 
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/i duti~n oi dipimylroeth~~ 2.2’ - b&iphenylpbolp 
149 (1975); ‘A. 0. Anastaki lad R C. GrifIlth. J. Am. Ckm. 
Sue. W. 611 (1974); ‘A. 0. Anutaaaiou sod E. Reichmank. 

IMumidcP 112 P. 14 m&j and biDkcDY1 - 23’ - dicarboxaldehyde ___~~~~~~_ ,~~ __ 
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Angew. Chem. B&784(1974); &ew. Chem. Intemot. Edit. 13.728 
(1974). 

lmder nitroBe to &P. A aollltion of IJ - diuabicyc~43.0lnoa - ‘A. P. Biodn, J. A. Elix, P. J. Garratt lad R. M. Mitchell, 1. Am. 
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waaevapoIatediovacuoaDdtheresldtil@~extTsctedwith Nmckar Ahgndc Ramance Spactrarcopg, Vol. II. Papmoo 
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93.94, If, 6.16%. IR Y% 97J, 760cm-‘. ‘H NMR dz: 7.40 
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Tbc hydmcarbon ( - I5 I@ was diwolved in THF& (0.5 ml), Maya& J. Am. Chem. Sec. 94,4765 (1972); ‘0. B. Trbnirtis~and 
iaaNMRtubeorinrSask,aadwokdto -70’.77.kedepro- A. Tonkey. 1. Am. C&m. Sot. W, 1997 (1976) and refereqcea 
ton&g agents @Ii in cyclokane or t-BuLi in pentaoe) were cited therein. 
added slowly uoder argon atmoap&n. Tk reaction wan “Ii. E. Simmons and J. H. Williama, I. Am. Cktw~. !kx. Y, 3222 
followed by the NMR spectrum. The reaction rnixtnres were (196)). 
qoeoched with water or w. ‘J. L. Wuadl amI R L. Shriver, Ibid 79, 3165 (1957); *E. L. 

Amkraon aml F. 0. Hollimnn. I. Ckm. Sot. 1037 (19501. 

‘For prcUminary reports see ‘M. Rabinovitz., A. Gazit and E. D. 
%. Jo&i, N. Si& sod L. Pmok, Syufhui~ 317 (1972). 

Bergmum, I.C.S. them. Commun. 1430 (1970); ‘M. Rabiaovik 
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4516 (l%Sj. 
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‘I,1 (1970); ‘H. I. ktmann and R. Zimmum~a. C&m. Ztg. 
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