
l!etrahedrw Let&em Vol. 21, ~p 663 - 666 
OPerll;non Press Lt.?. 1980. Printed in Went ikitain 

THE-AND Mlml?wIsMaFTHE~~-(F3~m 

SkLmANDTwR- AN?wGd 

A. Gellhi, A.Messmer, S. Nagy and L. Radics 
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Abstract. Contrary to earlzer reports, the tztle reaction was found to yield both IE and 12 
configured dknic product8 predicted for a diarotutory process. A novel degraaktzon giving, via 
the loss of one carbon unit, tetmzolgl- and triasolyt-dcrolein was also observed. 

ThecleavageofC+Jkorxlintheringopenirqreacticn of pyruine-NQxides2'3 andN-arylpyri- 

~~salts~follawingtbe~~~of~~hasbeen~~intermsofretro-slec- 

lzocycllzationof lntermedia tesllke (2) inScheR91. ThSbaSlStothi5CCClt5Il~WlSpXiVidd 

bythe 1E ~i~a~ofdieni~~~~'~~kIneticdataoftheinversereadion.~ Mxe 

recently,tkanaloqus~tepreaction ofN-&koxy~idinhsalts5 (&)unthamineshasbeen 

~lscussedonthebasisofthesameFnoposdLsbyS~~andTartar.c Inpar&uhr,toacunmtfor 

the stereospecific fonIBtion of d.i.eEal&Es (3),theinitiallydeWztableprodu&sofringopn- 

~,~claimedthatdi~~~7canonlytakeplaoewithin .&media&s (2, possessing c%is-1,6 

relativestereochgni stryandshxldproceedhthesenseportrayedi.nSchzn~l.Theseauthxs 

arguedthat,ollstericgrounds,disotationintheoppositesense~/~di~~withinter- 

mediatesofanyother l,C-stereochani stryhastibeeX&Xkd. consequently, *r~~ow-W~of 

anxkns&sysknslike (s) shildnotlead, vza disrotation,toprductswith12 amfiguration. 

t&J, (lb) - @), m) - (21, (3b) - 

Scheme 1 

a: 5 = etboxycarbrryl~l, 5 =I H 

NU: 5x. amine b: R,, % = C(c~~)~a- 

contiary to these as5ulptian6, we had plzevad yfour-d8thattheringopeningofumdezwd 

pyrl~~sa2ts,Ilke3_aryl_tet~tetrafl~ ate (41, with -ionsa 

the nuclecphile yields both IE and 1Z iecmers, (2) and (%I, anddoe XI with netpredatdnanee 

of the w lzmpected" (&). scmofourntxerecentexperjlnentSrw5aledth5twith~ions 

(_tity_ =nmdeindry acetonitrile at tx-Xl") the readion~withthesame 

Lmu5u5.Lstereose lecuvity: it yields a pair of m-in- isaners @I and @I, with 
12confi~productbeingthe~ccnpanentagain. 
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Inanat&npttisolvetkqqrent~ regamIgthemschaniEmgtigainmnein- 

forlmtioncmtk deten&mtsofringopming,~haveexte&zd our former studieson (5). Tb 

thiSend,~haveanalyeedthevariationSintheisanericcarpositionOfdieniC~~SKwrn 

changingthenucleophlllcagenL Ihe~~ti.lresLiLts,~~thedia~C'HNMRdata 

ofolefinic sidechain, are smmrizedinTable1. 

Since,asnoted~,nitrogennucleophiles~f~toyieldlEiaarers~specifi- 

cdLly,5'6 the reactkm of (A) with imidamle-sodiumanditsanalogues (ObtaFnedWithNaHlIldry 

THF) ~sbeen~first. (Tkchoiceof this pm&ularreagent~lIotivatedbytbefact 

that,undertheamdiU.onsoftheusuallyfacUeZ+E cmversion of emmines," N-styryl-inrLdaz- 

oles at-e known to retain tkir axfiguration," apmpertythateliminatesthembiguitieaalmut 

theinitialconfQura~of~.) Accm%ngtotherespectiveentriesofTablel,ring 

~~~thistypeofnucleophFles~,infact,exclus~~lylEisaners. Exactlythesme 

resultwasobtaimdforthereactkm of(~)withwdiun-mxplmlide (carriedoutunderrigorously 

apmticax&Mons).Asthere~mreawn toassuredrasticslterationseitherinthere- 

actlmmchanimortheccnfonmtionof in&mMiate (2) by merely changing the attacking atan 

of~enteringnucleophillcagent,inthefollcrrdng,theeff~ofthestericdaMndofnucle- 

ophilesontheimnericaxlpo~tic¶of~~hmrebeenstudled. AcomrenienteXpXimentalap- 

proachvas~edbyimreasingthe bulkinessofthealkylgmupofalkoxideions.mereac- 

tions kmecarriedoutuMer identicalconditi.ons,att~-4O~by;uMinseqivalentzmuntsof 

'H hMRof Dlene b)c) F'rotons 

A' M p Yielda)12) . . cl!hed.cal Shifts (&nd 

LOCI [%I Hl H2 H3 H4 

164 
97 

160 
142 

151 

198 

164 

38 6.46 7.02 6.55 6.29 
12 7.13 6.91 6.61 6.20 

67 4.75 8.08 6.78 6.40 11.22 10.92 11.62 
15 4.92 8.11 6.42 6.54 15.82 II.20 11.88 

92 7.17 7.96 6.60 6.67 13.86 10.91 10.74 

82 7.28 7.92 6.67 6.89 13.26 10.78 lo.82 

85 6.93 8.05 6.58 6.71 13.26 10.78 10.82 

179 89 

94 

67 
54 

84 
77 

69 

34 
12 

5 
75 

0 
79 

d 8.11 d 6.65 

6.65 7.27 6.81 6.22 

6.76 7.05 6.58 6.21 
6.91 7.30 6.48 6.21 

6.81 6.94 6.52 6.18 
6.44 6.84 6.49 6.21 

106 

_ - _ _ 
6.82 7.78 6.39 6.18 

3Jc!ouplirrgcanstarrts mz) 

Jl,2 J2,3 53,4 

6.05 10.52 11.21 
11.51 10.98 11.48 

13.1 10.8 10.82 

12.92 10.81 10.15 

6.08 10.61 11.21 
11.82 10.48 11.32 

6.05 10.51 11.42 
10.85 lo.84 11.23 

11.62 11.09 10.85 

a) Yieldsofiwlatedpmductsafter fractimalcrygtdllizatim. b)PmtmNMRspe&rawerere- 
OmaeaatloO~and~ttenp.in~~~~~th~(Oppn). c)I.hlessothrwise 
stated,N4Rparzmzizersvmeobtained byfirst-ap&mxhau.on. Pmtcmsmtix&catedintk 
Tahlegavesignalsinagzwmmt WithStnlct~. 
eterswxeobtabEd 

d) Uresolved miltiplets. e) E+ztral. parm- 
by iterative spectmlanalysis. f)InmsO~6wi~0.5%KO13u. 
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alcokDl-free scdikm-al&m la~slndrymFtO(~)dissolw?dindryacetmitrile. Theresultsin 

Tablelclearlyshowthatthe~ssoftheentering~isindeeda~~~deterndnant 

oftheisanericaxqm3i~ofproducts. FIingcpeningwithetkxi.de~,aswith~~ions, 

yields the 12 i?xm?r (6&J preff33x3ltislly. Adrasticchangeintkisamricratiocanbeseen 

withthelargerisopnopcmLde nucleaphile (6l, 71, and, finally, ths 1E igmer (7&I is thz aily 

dienicproductintkreacUonof (4) witht-b~tOxideicms.'~ 

mratiomlizethe~ firxlings,one hastoassumtha~ ax~kary~earlierviews,~'~'~ 

disrotatimofin~ te (I) may occur in both semes A and B (see Sckm 2); stereospecific- 

ity (z.e. Hugh preferenoe sfor~A),~lessoftheat~atan,istobe~~~ 

k%llkyentl33nggtmlqsonly. 

1 
Nu 

Scheme 2 Ar: 4c1cgH4 

The disrotatim of (5, necessarily mvolves the rotational r&ion of the coMemedtetra2ol.e 

ringasatile. Consequ?.ntly, steric hin&ameduetothesizeofgm~Qinposition1(Schene 

3) mightalsoaffect thecourseofringopeningreaction. Totestthishypotheats, I&, Q= 

=C+k) and (8b, Q =c-But), tklFtrlamlo -tmabgws of (4, Q = N) ware reactedwithlw3wxi& 

andt~ions. (The reactmity towrds nucleophiles of these 3~1-[1,2,3]triazolo[5,1+1] 

pymdinlm salts’4a VlELs fourd'lb tikeessentiallythesamasthatof (i).) Product analysis 

disclosed thefonmtionof (21, amvelolefinicprcduct theyieldof x+hichvariedwit.hthe size 

of Q. * 

Scheme 3 

(loa), (lob) - 

disrot 
I___, RO-CH=CH-CH=CH 

\ 
(Ila) 60 to 80% Ar 

6) no products - 

Ar: 4c1c&i4 

R: & or But 

a:Q=c* 

b:Q=C-B$ 
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Ths, reactionof 0&) with msuwideort+Lltoxideionsgave,spart.franthetwpsotedisalwic 

dienes (fla), 8 to 10% (s),15a xhreas,underidentioalaxxlitiaw,theringopeningof (8&) 

withtkMmenw&ophilesyieldedm detectable anrnmts of dienes; product (9&)15b instead ws 

fcundh35to4O%yields.Thesearohforananakqls pnzduotinthe reaotions of (4, with these 

nucleophiles resulted intheisolationof m (I to 3%) awuntsof (SC, Q =N).150 These Eiri- 

atFansintheyieldof(9)withtheincreas~sizeofQindicatethatsterichindranceatpoai- 

tionliscap&letorendertheringqenirqreaotionaaxxdhgtoS&wnas landZdisadvan~- 

austotheextentthat~~~~~degradationprocess~sthe~route. 

Inoclrplete agreenent~~theoonsequencesofagenerdldisrotatoryprocess,theabavere- 

suLtsstxonglysuggestthattheringqen~ rea&ionoftheseandsirmlarsystemsisgovenaed 

byanelectrooyolizationmechaniam. Tl~~fornutionoftkmveldegradati~pr&uctandtheste- 

reo~l~~ityl~tolz~i~dienes~tavaitfurther~~es. Thesearemwinpro- 

gressinourlakoratories. 
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