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A&md-AcecycloDc ad Ielated cyc~n~m?a 11 fcM?4 with diQwhy1 trkycid4.20.Pldua-3,73dricne- 
7J3diaboxyhtc 1 iu lellux& xykae to 8iYord the cycboctptetrseaa l& via a 6cqlJmce inv~ [4 t 2]r- 
cycbaddith, &@upic $a of cubon mnoxkk. extmion of dktbyl pMdate by [4 t 2]rcycbrevtin, 
udfhullv~nceuomenrrtionby~~ekctrocy~NMRe~indicotesthttbeprod~l2 
coataio ligid, bonlMxc& Doeplum cycb.oc- Iin@. 

cyckIaddSon to the 3,4&5nic bond of the CYcJo-octa- . 
tetraenedimethyl e xyhtc addllct 1. and 
subsequent extrusion of dimethyl phthalate by thermal 
[4 + 2]rcycloreversion (Akler-Rickat reaction’), leads 
to 3&amlulatal cyclobutenes (see Ref. 2). This pro- 
cedure can be adapted’ to produce 2,3.4,5-tetrasub 
stituted bicyclo[4.20Jocta-2triencs 2, valence 
isomers of 1g$M&rasubatituted cJ+Xtatetraenes 3; 
tbc latter are of current interest because of their 
resistance (in various dqp~~) to ring-inversion and 
bond-shift processes,t the attainment of planar& by the 
C&g being inhiiital by contiguous substituent inter- 
actions. Thus reaction of hanicyclone (25dimethyl-3,4- 
diphenylcyclopentadienone) to 1 gives a 1: 9 mixture of 
cndoandexoadducts,Sand6respectively,andtber- 
molysis of pure 6 at 190” then allords the carbonyl- 
brid8ed compouad 7.’ Thermal decarbonylation of such 
systems, which should result in products of structure 2, 
is sometimes troublesome and McCay and warrener’ 
resorted to photochemical extrusion of the carbonyl 
bridee(seeRd.8)inthepreparationof8,whichatU” 
was transformed into the cy&octatetraene 9 (in equili- 
brium with the valence tautonW 10). 

We have now found that acecyclone and its analo8~ 
11 react with 1 in f&uxing xykne to give the cycb 
oc%chcnes 12 directly. Some of the cycloadditions 
were carried out in rew tohtene, when the isolated 
products proved to have structure 13. Thus chektropic 
loss of carbon monoxide from the initial [4+2Jcychmdd- 
ucts 14 (stereochemistry ultc&ain) oWurral under con- 
ditions which were less vigorous than those requiraJ for 
tbc Alder-Rickert extrusion of dimethyl phthalate [the 
ready thermal &carhonylation of certain acecyclone 
adducts has been noted previousty;9 the adduct of l- 
metbylcyclopropene loses carbon monoxide even below 
1V-l. Compounds 13x, 13b, 13f and 13g were prepared 
in this way, and were s&wn to afford the cycbocta- 
tctracncs 121, lzs, 121 and 12g rc!3pectivcly in boiling 
xykne. lln3 rmction sequence kding to the final 
products 12 may therefore be fonmdated as shown in 
scheme 1. 

The ‘H NMR apcctra of the symmetrically substituted 
cycb-octatetWnes 12& lk, 12e and 1p in&a&d tbc 
pfcscnccoftwopairsofvinylicprotonswithasmaU 

mutual coupline in ac4~rd with the basic structure 12 (see, 
e.g. benz4Xyclooceatetraeae’9; the evidence excludes 
the baud-shift isomers 15, which would in any case be 
highlyst&ed.Thehvosetsofmethylprotonsiutbe 
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isopropyl group of 128 gnve 3H doublcta at dihcIlt 
chemical ahifta, ad tbcy lnust thefore be dimtawte 
pic.Thiaisconsiatentwiththepnrenceofa”rigid” 
tubsh8pahy-rinRaincerspid~~ 
vcrshwouldfc~theseMeprotons~ 
sialilar~*were~dfortheMeprotoMhliz 
adfortbemethyleaeprotmofthceatergronpsin 
12g.t No coakamw of tbc two Me proton s&nah 
shown by 12e could be acbkval even at XNP (soln iu 
bexachtorobutadiene). 

Uflk4SSt&dOtkWiSS,NAlR~wrSmeruasd~ 
100MHzforsolluiuCDCI,:IR8pectraweredetamkdfor 
Najol mulls. 

Compo&twaaobkhdasaiachdby~aad 
Fe’* The folbnipq cycbpen~ 

dimcr).” llc (aa tbc 4limcsQ dim@,‘? 112” ll&” 
7ke m&y/-&upmpyi compomd lld (as tbc dishat& 

dim). KOH (1.00) in MeOH (1Oml) wan added to acenap 
tkoquhm (Mn) and 5~~3-oac (3mt) in tbc Ilfm 
!solvcllt(3Oml),8adtknIixtmwurtkred~hsrtedonder 
nnuxfof3lu.MaetoftkMcOHwasreaovaltmrkralwd 
prcswc,wrta(100ml)waaddedrsdtbemix~nrraxtrre- 
tedwittlbenzcae(saJml).Tllcbca?aelayawuwubalwitll 
water,drkd(MgSO~,andhmUyenpontaltoykkt111uits 
DidAl& diaw yellow ayltab (426p. 79%). m-p. 148-w 
~7m~dD_D)~ C, 873; II. 6.15. C+& roqaka: C, 

. ; 1700,1695,1645cm-.neNMRqlee- 
tnlmre~~lmix;;sofmoaomsrloddlmaiusoln(ccu. 

lxe dlrkllJuoV&ti cwnpowd 111 To 
aceBaphtiBoquiawe (1.91) and ethyl 3oxLhx8ma OJml) in 
EH)H(lSml)nrrddsdKOH(OJp)intherrme~t(Sml), 
amltkmixturewaBstinedat4Yfor3llrTbcEtOIiwu 
lWDOVCdUlhK!hKdprerwe.MdtbC~wrSpu- 

titkmedbctwccnmta(looml)8mt~(~ml);tbe~ 
hysr wan dkaldal Tbc aqllcou layer wa8 tba extraed 
thorou&with~(2x~llll).~v8loftBewtv~t 
gave 111 (l.tt7~. 21%) aa defql pwpb cxyatab, mp. 13~136. 
(from CC&) (Fwnd: C. 793; H, 5.4. C&II& -1: C, 789; 
H, 5.3%); IR v, 1730,1685 cm-‘; NMR r 1.45 (1 H, d. I 7 Hz), 

tTbeetTectlnsDDtckarlyot4cfvlbleiutbespccmmlofl21. 
~CouldOOtbCObhMpWC. 
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12 

scbwnc 1. 

20-2.5 (S Ii). S.59 (2 If, q, J 7 Hz), 7.44 (2 H, q, I 7 Hz), 8313 
(3H,t,J7Hz),8.76QA,1.37~). 

‘Ihd#cal6uwybt#dDkh-A&iuoadrdrl3.Amidweofll 
(lYribdiawci&~l.oI)8oltalduct1(zJg)iu~ 
0w8s~DDda~for15&r~0~~ 
llndarcdnKdpreawe.amdtrataat 
t!Ea~or&duahich*reayrblliredfmmetba~: 

CMpoMd 1% yickl31%, m.p. 2Ol-2w dec. (Faund: c, 818: 
H, J.S. C&I&, n&es: C. 836; A, 53%): IR v, 1735.1715, 
1633.16#) cm-‘: NMR r 2.45-2.55 (12 Ii), 279 (2 H. il. I 7 Hz). 
3.n(ZH.6~8Hz~3.~0H.dd~35~3~),6.~1(2~I). 
6.26 (6 H, I), 7.15-7.25 (2 II), 72S-7.3s (z W. 

ComJw& m ywd 35%, m.p. 189-19l.k (paoad: c. 810; 
H, 5.5. t&H&, mph: C. 8X& H, X59& IR v- 173Sa. 
17lJ, 1620, 1M cm-‘; NMR T 2.35-27 (9H), 2.89 (1 H. a. I 
8 Hz). 3.3-3.6 (3 H), 5.~5.8 (1 H), 6.0-6.15 (1 H), 6.23 (3 H. 3. 
6.27 (3 H, a), 7.3-7.U (4 H), 7.74 (3 H. a). 

Cuaapo&uzyicdd65%,lep.166-1wk~c.160; 
H, 5.9.’ t&H,& raq&ea: C. 7Sd; H, M%); IIt v- 1733,17l5. 
lmo, 1650, 1635, 1alcm-‘: NMR T 1.34 (1H. d, J 7Hz), 
2‘25-2.6 (5 Ii), 3.43 (2 H, dd, J 35 md 3 Hz), 555-5.85 (4 H), 6.27 
(6H.~),7.1-7.65(6H),6.54(3H,t,J7Hz),8.75(3H,t.J8Bt). 

compoud I%, yMd 70%. asp. 169-W. (Faamlz C, 718; H, 
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5.3. cJ&G# reqttims c, 721; II. 53%); IR v- 1745, 1710, 
1635. 1600 cm-‘; NMR r 1.53 (2 II. d, I 7 Hz), 2.20 (2 If, d, I 
8EIz).243(2H,dd,18Pnd7Hz),3.44(2H,ddJ4~3Hz), 
5.57 (4H. q, I 8Hz). 5.65-5.8 (2H). 6.25 (6H, s), 7.2-73 (2H). 
7.4-7.55 (2 H), 8.52 (6 H. t, I 8 Hz). 
7k &wctatm 11 

(i)J+onltheifecafhyla&?doddrcfrl3.Tbe~ylated 
alduct 13 (1.00) wu bated ill nmuipe xyleaet (15 ml) fop 4hr. 
Tllc solvcot wsa evapowd uIukz rahlccd pccaalm, and tk 
rcsiducwasc~onsilica.Elutionwitbbexene 
tohwnctba1~vel2,whichwaanwysh@AframMeGH. 

(iiihmuccydupent#I#&lww1l~y.Amixmlcof11 
(oritadhociidima;1.00)andtbcadduct1(2.5#)iuxykBc 
(l5ml)wubeatedu&rrehxforl5hr.Aftcrremovalofthc 
xyknclmderreducul~,tbcnridurlcy~ 
was purikd an dcxribcd above. 

c0mpouild 12& red crystals [37%. hfctbod 0; 6396, Method 
(iill. ma. 181-182” (Poundz C. 94.65; H. 53. C&a requires: C, . 
94.7; H; 5.3%); NMil T 234 (2 H, d, I 8 -hz). 2.i3-28 (12 H). 3.10 
12 H. d. I 7 Hzl. 3.35-3.45 12 Hzl. 3.95-4.05 d H). 

c;mrpowd ‘i2b+ ok& CI$~~E I& Mkb0d (ih 35%. 
Method (ii)], m.p. lOSlO5’ (Foaadz C, 94.06; H. 5.9. C&I, 
requires: C, 94.3; H, 5.7%): NMR r 2.25-2.85 (lOH), 3.21(1 H. d, 
I 7 Hz), 3.45-335 (1 H), 3.95A.05 (1 H), 4.14.2 (2 H), 7.70 (3 H, 
d, I 1 Hz). 

comDo&ad 12c olauc cwstala (7% (from the VaY cludc 
cyclop&~). Me&d (ii], m.i 135hY (Foumk C. 93A; 
H. 6.5. Cd,‘ reqoircsz C. 93.7; H, 6.3%); NMR r 2.2-2.6 (6 H), 
3.95-4.05 (2 H), 4.24.3 (2 H). 7.74 (6 H. d, 3 1 Hz). 

Compound I2d, m 8nm (7196, Method (ii)]. b.p. co. 
186YO.4mm. IFolmd: C. 93.1: H.7.1. CmH,nmnim: C. 92.9: H. 
7.196); NMR ; 2X2.7 (6 H); 4.iA.U (2 Iij, 4.i-4.35 (i H), i.6 
7.3 (1 H), 7.80 (3 H, cl, I 1.5 Hz), 8.70 (3 H, d, I 7 Hz). 8.M (3 H. 
417Hz). 

Cmpmd llc, ~ydow ayrtrb (77%. Me&d 01. lap. 
1lZllY (Found C. 92.3; H. 7.9. C&, rcquirw C. !%?.3; H, 
7.796):NMRr215-~5(6H).3.~.05gH),4.1~3(2H),7.03 
(2H.septet,I7Hz),8.62(6H,d.J7Hz).8~(6H,617Hr). 

Compound 12f. omtgeyelbw gum (8296. Mctbod ($1, b.p. co. 

tlhitykne was used for 1%. 

co 216’10.7mm. (Found C, 83.7: H, 5.3. t&H& reqpim: C, 
84.1; H. 5.2%); NMR r 2.3-28 (7 H). 4.1-25 (3 H), 5.83 (2 A, q. 
~7Hz).7.16(2H,q,J7Hz).8.83QH,t,17Hz),8~(3H,1,I 
7 Hz). 

Conrad 1%. yellow crystals [72%, Method 01. m-p. 119- 
lw (Fonmk C, 77.3; II. 5.4. CJf&, requim: C. 77.1; H 5.4%): 
NMRr228(2H,dd17ladZHz),255(2H,d.18Hz),2627 
(4H).4.M.05(ZA).5.65.%(4H).881(6H.t,17Hz). 

AhwladgaMts-M am due to tbc S.RC. for the award 
of Studen- (to CLRG. awl D.L.W.-S.). 
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