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century ago, they were just chemical ocuriceities for the aext
Seveaty years., la the sarly 1940 the Japanese bogan their extensive
stulies of the chemistzy of S-sxides but dus to the iaterveation of
the Second World iar their work was 2ot kaows uatil 1951, Jiace thea
the S-Uxides have beon actively studied aad their maaifold meacticas
have already found extensive applicatioa ia ayathetie woriki their
resotivity pattern 1o of considerablc theorstieal latersste The 4is-
covery that the satibiotise lodtads (1), aspergilife sedd® (L), 1,
6, dihydroxy phenssine S-oxide (11l/, mizin whish ie the G=methoxy
derivative of loatain®9(1¥), nyeroxy aspergiirse actd (v), muse-
sepergiilic aeld (VI), aso-sspergilite aotd®(VII), rulisheriate
aetd’ (VIID), myosildanantde®(1X) and entnyotn”(X) hao siven further
impetus 1o thie wtudy of the goneral ohomiotey of H-uzidoos

fore rosently Abramevitoh aad Siager’’ have discoverod that
¢yridine and cuinolime §-uxides resct with “heayl ~ropiolsaisile
to give largely 3-substituted pyridine aand .uilnoline. Thde 1o a
vory valuable ayathotic method for the sreparation of substituted
homo nicotiato acide which may have some therapeutic applicatioas

f-uzxides have beoa prepared by a auwsber of methods, the wost
comnon are those iavolviag the oxidatisa of the hetercoycles by

orgaaio par aclide,
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Although sinmple aad efficieat process ia nany iastonceo k=
oxidation may ou'ler from the seriocus dicedvantages of anbiguity iu
the vositlion of oxidation, competitive of exciusive oxidation at



- -

desired woeitisca, and cconsionslly evea the loss of a substitusat,
“urthermore, direct oxldstion ls senoitive both 1o steric aad %
eleotronic factors, which oftea militate successiully agalast the
reaction and, equivoosl met ode [or the preparstion aunber of héterc-
oyelic U=oxides have beeu developed aand an excelleat review of she
aothods has boon made by Teylewtls

A Kinetic study'® ohoved that the reaction of ‘yridise with
nor beasole acid in agueous dloxan is seoccand order and lavilves
‘yridine as frec base and the per acid as suche ‘he rate falls off
at low pli valuce due to the formation of por aciéd anlons Ulectron
dommting alkyl froups suhance the resciioa rete conoloat neasured

undor oteadard osadition ot 28° whioh correlate «ith pig Velues of
‘yridine so basess These findiage are ia accord with a mechasien of

the type 1llustrated (L1 « XII)

fowover steric effecte are alsv reflected in the lower thaa espected
rate fomd for colliddne s



Jyridiae Ex wasoo"‘-oh"‘/ Litre pig Value
sooe 4,80 Bed?
4-methyl 728 Be02
298ydimethyl 10,8 8,79
298y6y Uollidine 10,2 6480

More receatly the kinetice of perbessoic acid s-oxidation have beon
extoanded to cover a wide variety of alkyl substituted ‘yridines sad
also the momochlero Pyridinss vs Linser relatioashipe were found

between the second order rate coastants and the Hemmet _igma cons~
tantes for the mono substituted compoundses ithe for the reaction has
as expected a large acgative value of = 2,30, For all the compounds
otudied a satiafsctory linear relaticaship was fouwnd botweea the

second order rate constauts and the pig values, exeept for £,6
disubstituted derivatives, ‘here the sterio hiadrance obviously

interferes with li-oxidation.

An anslogous ‘daetics study hes boen conceraed with the i~
oxidation of .uwinoline, isoquimcline sad asa~phessathrens. .he i-
oxidation reaction is lese sensitive to steric eifect than is the
formation of Guaternsry sslte vith methyl 1081de’Cs Although 2o iine-
tio wor: has been reported for the peracetiic acid d-oxidation of
Pyridines, rate study of oxidation of ring substituted anilianegave
a Hammot Rho value of -1,86 indioating that the lone pair of electroac
on aitrogen attack the outermost oxygea atom of por soetic acid, It
wao concluded that the mechanism of hetercervmatic basce ia peracetic
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nodd fn edndlar to that chown ia the scheme (A1 - XI1),

Almaotire nad leactivivy relutise. da er.metic A-uadden

fuadanental to the chenfstry of d-gxides 1o the faot that
the dipolar d-oxide sroup is both sn elcotroa dopar and electron
acceptor by the rescasnce oflect., rakiung ‘yridiae d-oxide (AIL1)
a8 an exanple, this puch pull charsoter 1o exprececd by the faos
that cascaloal forms of type (LIV) amd (AV) contribute %o She Te-
sonsnce hybedd.

“hde situation io ia fundemeatal coatract to that appersalaiag o
Jyridine (XVI) where significeat reccnsace is lisited %o canonioal
forme (VI —— AVIa)
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Ta 1te dunl role ao an eleotram dsaor or acceptor, the i-oxides

group resemblos the aitroso sroupi®s duch evideace hes been amassed
from physioal moasuremea regardiag the eleetroa domsting aad eleo-
tron accesting propertics of the d-oxide grouwp ia ywridiue-l-oxide

ummmcmwmmu-ﬂ”.

1y3e@ipoler oydonddition ie & well kuown pwiaciole ia orge-
nie ochemdotrye Hulogen aad eo=workers have explored a auabor of
theme react o Although, the 1,3, dipole formation i quite
uneful ia predicting the results of & resction, the evideuce of the
mechnaien of many o the reactions sucwet that this oycioaddition
mrooceeds via isopolar traneition otate.

iy3 dipoles oan be Wrondly divided fato throe cPowee

Sgbee e a=b-o
Il
f-bdes” ambaso"
V111
".-'-!.- — Ba=-bgeo

KIg

izamplos of eanch of the groups of l,d-d4ipoles are givea
in tables 2,3 and 4.
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able 8 (Coatda)
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of these three groups of 1,8 ddpoles, it Lo posoible cae Srouwp reacte
with the develomment of cousiderable sharge separation ia the tras~
sition state, Hut walortunately there Lo w0 information u the necha-
adsm of reactioca becaouse all of the meabers of these JFow are W~
stable iatermofiatos that are cemerated ii the came modium ia whieh
they are conouneds or the other two groups there is lLittle to suge-
est thal the separatica charge 18 augmested ia the trassition otate.
Jor example solvent affect ig usually cuite smalls Therefore these
reanctions e preferably labelled ( 2:3) aycloadditicas sad the genes
ral enuation might be written



The ilant group (AlL) boars & some whet dublous relatiocasidy to the
other dipolems It opu be seca that it 1o neoessary to rotate & p=
ortital 20° ia order to attais a true 1,35 ddpole.

[a = bee]
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An important olue to the asture of (£+3) oycvloaddition is found

in the melium inoensibility of wWie rate of the veastion of LyS-0%pol«
of the type XWII with & etraisned alkene. ‘he resctica of dipheuyl~-
dlasonothane (LX) with 6,6 dicarbethoxy 0,6 ddasobiayclo (2,2,1)
hoptene=E (LiX1) may be written.
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An intermediate with & structure of au loa paldr (XALII) would have
arisen from a Wrensition etate with such sors separatisza of oharge
thaa the faitiy) stats, and & solvant offeot woull@ have boon obeerw
ved for the rate constante (The d&ipole momeat of diasonlisae is

about 1,80, the local 4ipole for the straiced dscuble boad 1o small
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and the dipole moment for the ioa palr is 11 -12D),

*he Gata 1o Tedle S°° indicate that the seaotios (K&'XKT  SXII)

i ilussnesative to solveat over s polarity reages A Tate factor of
20" n4% have been expected 1f the traasiticn state were (XKIIl).

wile &
Hemction of XXX with Xx

. value™ lo‘l-.w‘uu!

Jolvent

Ons ene o4 A3
ownne - S ]
thyl acotate - Re 87

(Vontdes)



2akie B (conifa)
solveat & Valuo™ 10%, 100188500
1,? dimethoxy othor - JeGd
‘eetons 5.7 2,38
roetond trile 71,8 2401
Dimothyl formanide 65,0 2,90

The renction of the aitrose (ALIV) with sthyl aspylate (V) is
alev inconsitive t chauge ia solvent polaritye "hus the reactica
1o faster ia othenol than ia tolusns by & focter of 6 s The rate
inovecse which misht have been satioizated for this solvent chasge
{ "4 about 20) for the formatica of an foa pair fntermedfote would
be about 10% ané cne nust cunoiuwde thet the traasiticn state %o
profuct has about same eharge separation as the laitial states
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A ssoond olgulficant aspeet of the (2+3) cyoloaddition io the
sterecepecificity of the recotion as shown hy fommatioca of Aiff-
oront icomer from dipheayl aitrile imiae (iXVI1) and isomerio
stilbene as (LAVII) and traas (XAVIII)e The isomerio nroducts may

be ozidised to the came %etraphany) wresols (XLIX)
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The eterecopeeificity of the (£:3) eycleadditica distian~
gulohes 1t from the (2+2) cycloaddition whick lavolves au inters
medinte diredicals The abesace of solvent effoot exclulee fon peir
iatormediste whioh aight oserve the etereo-chesical relaticaship
of the resctant through the product—formiag stepe (000rdiag %o the
available ifaformatioa it looks that councerted formatioa of the pro-
dust occurs.

folecular orbital co-relation digrame constructed for each
of the two groupe of 1,3-dipolos ia resction with as alktens show
that the orbitalo of the products are co-related with these of the
recctantes ‘he ideatical aymmetrise of laitial aad fisal orbitale

are oncily oeon ia thip diagram (Fige 1 , 748 14)
739485 .
2 5 LT 1991 |
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Mge(1) A molecular orbital correlation ddagrem for a (8 3)
oyoloaddition, arplicable to the oasse 6 &b = 6 8B « °
1ioted 1a Teble 2 , The oigue rofer to that portica of a
vavefusoticn on the side of the molecular plane toward thé
socond reactants Thus, & bondiag 7 -orbltal would bo schowm a8«



P4g+(14) ! moloocular orbital correlaticn Atagrem for & (2-3)
cycloaddltioa, aspiicabls to the 0asse & = b ~ 8. .o @b -0~
iieted 1a Table 5. ho sigae refor %0 the wave funotion o6 0o
side of the molecules 4 boading 7 -orbital would be chowa as -
ond a acabsading reorbdital as- o
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A moleocular orbital fermulatioa of the course of the reac~
tion in somewhat di‘fereat torme has besn advaaced ty Nulogen' s

The goneral view prosoatod by Huleges io probably valid bat
there 1o mush scope for detailed mecheaistic lavestigation ia the

£4014 as exemplified bty the cautfonary remarts ia the literature s

lew heterooyelie i-.zides have boea treated with activated
m“ﬂnmmw.. 1,£ dimethyl beasimidascle
S-oxtae™, sertain 1-ryrolf 1-oxides™, lsoquinclise deoxide™®y its
MMW‘M’"'WMW..W
L-oxide and quinolise-i-oxide™.

Hudsgen et al treated ieoquisoline Seoxide (Lii) with metiyl
‘roplolate (XXAI) ia Dimethyl formanide at room temporature asd
obtataed fa 706 yield a 131 adduot to which they sssizmed the

aotructure (ALAXI)

HEC=C: COOCH3 o
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Un the other hand trestment of Pyridine-l-oxide (XXXIIL) and
.uinoline-leoxide (LAKIV) with 7heayl prepiol aitrile (XXiV) la
boilias ethyleas chloride gave re-arranged JS-aliylated derivatives
(ALAVI) ond (XXXVII) ae the maia produot together with misor amounte
of the expooted S~aliylation (KAXVIII) amd (KKKIX) producte s

Hulsgen, Jeddl sad Wolff have reported the formation of the
ylié (An1) from lgoquinoline 2-oxide and ethyl psheayl prepiolate
(L) but they have w0t reported the formation of any o-alkyiation
peoduot aor have they proposed amy mechasism for the lormation of
(XLI).
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Abromoviteh has proposed the followiag mechasism %o accouat for
S-gubotituted sroducts and the ylid. Assuniag the firet step of the
reaction to be the additica of the d=oxide to the triple boad to give
(XIIX), the iatermodinte (ILIla) can either underge iatemoleoular
oyeldeation and ring opening to give esubotituted preducte (alter~
natively these could arise by 1,3 aipolar sdditica) or heterolysis to
sive the highly elootrophillic beasoyleyaae (or carboethoxy) oarw
beae (ALIII) which on recombiastioca could give the ylide iwo Toutes
can thea be cavisicaed to 3-substituted producte (1) oyolisation of
the ylid followed by a 1,6 Sigmatropic shift and (41) addition of
the carbene to Ug=Cy of the heterveyoclie riag of ’yridiae sad qui-
noline followed by ring opeaing einilar to the formatiocn of J-beoasent
sulphoayl aminojyridiae from beasese sulphoaylaitriae .
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Achemoa ot a1’ have ctudied the reaction of Phenthridine
f-oxides with dimethyl sostyleae dicarboxylate sad other avetylie
estorse They found that 1f & 6ealkyl group 1o presesty the laidd-
slly formed phensaathridinium-Sevisyl oxide readily oyclises to
mothoxy carboayl pyrrole (1,2-f) pheasthridine, Iypiecally G-metly.
mmmumﬁnummmmw
Wz;umwmmammmﬁmm

the Sydroride
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it: iafrered spoctrum showed twe ester corboayl absorpticas, aad
a otroag band at Ge46 - oftea associnted with the carboayl oxysea
stretohing with enolate anioa”$*%6,

The nuclear magnetie rosonance speotrum showed three proton
slaglete at 7 8,00, 7 6439 and 7 6,72 and two breoad multislete (eight
aromatic protoas)the low field portioa of which is probably due teo
the 144 and 10 protons. _

the G-mothyl pheasathridisium strusture (ALVID, (& glle) best
accommodates the obeerved valuse and other prosortice. iaalogous

_ .

compounds were propared by the authors C(rom sheasnthridine S-ozide
and G-mothyl derivative. Vagoum sublimeticn of the Viayl oxide
(XILVIb) gave the ‘yrrole phesanthwridine (ALVIL)e
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(yolisation of the viayl oxide must proceed by proton trsnefer
from the O-mothyl group to the alpha=carbdoa or the ocxysea atom of
the l-substitucat - followed bty riag formatioas ALL the poake ia
the mase speetrum of “yrrolo ‘heaanthridine were proseat ia that
of vinyl-oxide (LLVIb). Acidic or basic hydrolyels of the viayl
oxife canused the expocted ayclisation with the lose of the hiadered
carboxy crour and fommation of the yrrele (1,2 f) "heaanthridiae
2-carboxylic acld (X VIII), which oould aleo be obtaiaed oa basic
hy@rolyeie of the diester (XLVII)

=

W L_\‘|I

G~othyl pheuanthridine S-ozide 444 sot comblae «ith nethyl phesyl
mropiolate (KLIX)

CHsC=a €nome

% LIx
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under conditions swocesaful or the more reactive Gimethyl acetyliae
dicarbozylates lovever at 100° ia dimethyl hm&m Ze=>heay 1

yrrole (1,2 £) ‘hensathridise 3-carboxylete (LI), oresumably through
a vinyl oxide iatermediate (L).
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"hecanthridine Seoxide oa the other hand gave 131 adduct with methyl
propiolate and methyl phenyl propiolate, their UeVey, lefe nad Heilel
speotra vere similar toégﬁn- axide.
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Acheson hee sroposed a mechaxiem for the foraation of the
vinyl oxide from the correspondiag #-oxide. The intermsdiste (L1I)
could give the viayl oxide (LIXI) bWy & 1,2, shils of Ug-carbom atom
from position Ja to position 12 and cleavage of d~U boad, aucleo~
phillic attack at position 5 bty the aitrogea atom would give the
asiridine (LIV) which could cloave to the oxide (LIII). Eman=

fles of the opsudng of aa asiridiae riag detweon the carboa aton

A fourth sbheme couwld favolve oxyseantics of the shensathri-
fine Se=oxide by the acetyleae %o give the phensnthridise aad the
aporopriate oxireme which should be stable encugh %o a0t as an
taterncdiate ", followsd by openins of the three membored Piag oa
aueleophillie attack ly the heerocyolis Gestome ‘he josoibility of
the phenantieridine S-~oxide photosyelisiag to aa emarirage orier o
combination with acetylens *, was considered unlilely beosuse of

the high yiold and the nca isolation of vheasathridise in spyprepriate
0000, but this poseliblliy was wot rigorowsly cxoluded.
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. chemien ly well documeated faot 18 that the metiyl srotossof
pleoline, utidise, Cellfdine, .uinsldiue, as aled Lhely ueusidee
are sulificiently aoidic to take part ia & wide vardety of reactions.
Lesuniag that the reactlon of arometic Seoxides provcecds thraugh
& two otep eycleadditicn as has beon proposed by !ulscen via the
intermediste  witterion, we were tempied to speculatc & series of
trousformetione iavolviag a Zemethyl proton ae showa ia the ohars-
(1)e

For prelininsry stufies wo choee the Weosxites of L=plooliae
(IW)s 246 utidine (IVY) and Gydy6 Uolliddine (LVII) and methyl
vheigl sroplolate (IVIIX) as the acetyleaie compounds
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The reason for the chodce of this perticular aceiylene was
the proviously eetablished faot that it recots wiith aromatio l-
oxides compartievely slowly in comtrast with acetyleae dicarboxy-
late or propiolates o hod ia miad that a slow reaction vould cere
taialy sive uo & chance of experineatal control over the kinetie
course of the reactioss uader etudy.

‘he iaversioa of the Uerbaciom (LIL- ' Liia) Lo an 9scentisl
vrereguinite for the proteon abetractica aad cyocleadiitione batrao-
tion of the methyl proton gives the (L&).

fron & chevical stond polint the faot that i«u boad Lo ouffi-
cleatly weak (average boad cnergy walwe ia this case caly 48 £ oal/
mole ™, This 1o due to wajustive dlstabilication’® botwees adja-
osat loae nalr which conetitute a twe ceatre four slootron /' ~ayo=
tem yin ayoteme Like (LAIII) and (LAIIla) has beec utiliscd iy

z-mna'u;munmm,z-w
enanine derivative (LXIV) gonerated by deprotoaation of immoaium
totranhenyl borate (LAIVa) wndergoes smooth thormal reversioa te
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furndsh the imine (LXIVD) et 0°-40°C 1a a few hourss This fact

mmmumhommwam
.tll. .
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Theoe authore have bhown that the Grigaard adduct of /yridine
-gxide with pheayl msaguesium btronide, coatrary to the cariier
assumptions’’ 1a favour of structure (LIV), exicte naialy ia the
open valeace tautomeric form (LAIVD) ia which repuleion between
aon boaded pairs of electroas oa adjsceant hetervatome has been
greatly miaimiced, Je therofore presumed that i the latermediate
(IXX) 10 formed it would emoothly uanderge oxe-asa-clalsen rearraage-
meat to give (LXII), ua the other haad oyeloadditiocn followed by
rearrangencat of the oyolo adduct oould zive rise to \bmamoviteh,
Hudogon or Acheson prodwets (LXlla), ( X11b), (Lille) and (Lilld),

2«~100line=l-oxide (V) was srepared frum redistilled sleo~
11ne follosing the sethod described ia literatare™ (b, 123°-24/15
amje Hothyl pheayl propiolate (LVIII) was prepared acoomiiag to the
sethod described ia literaturets 3thyl olasamate (LiV) was bromica-
ted to sive the dibrome compousd (LAVI) (M.7 66°=73°)s Dedydrobre-
mdantion with alooholie potassium hydroxide followed ly scldifica-
tion gave sheayl rroplolie acdd (LAVII) (4.7 78°)s seterificaticn
of pheayl propiolic acid with diasomethane gave methyl jheayl

oropiolate (LVIII) (bepe 133530716 mm) s

OgligCH — OHCUUCgHS 00'51' " rm"
ar
Ll LAV
qhﬁ"—-—: CeCuOR

LAVII
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lethyl chenyl sropiclate and Sepicoline-l-oxide were nized ia 131
nolar ratic in dimethyl formaside and kept at 0% for 00 hours, a
siagle product in approximeteoly 105 yield wae obtailacds Utnoot
caution was toen to run the experiment under strictly aalydrous
conditione and under aitrogen ataoepherce It wes oboervod that
there wae & coaslderable drop ia yiold whea the experisent was rua
without this precaution. The reaction was otudied ia other solvente
under a wide rango of time snd tenperatures It wano oboorved that the
yiold wao maxinum ia toluene and xyleno.

The rosulte are Sabulated below:

Table ©

ienotioca betweea <-picoline-i-oxide with
mothyl pheayl procielate.

lolar ratic  Golveat femperature Time Yisld
i Dimeotiyl formanide 20% 30 hree 105
19 Diglyme 20% 80 hro. 105
19 GO eno Heflux 60 hre 175
141 1 oluene Reflux 13 hre ors
151 yleane Sleflux 1 hee 40 mim, 200
£l Dimethyl formenmide 80% 80 hre. 205
291 Jimiyme 80% 60 hres 205
251 Jeazene Reflux 80 hree 305
211 Toluene Reflux 13 hree %

291 ylene Heflux i hre 45 min, U
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The experimental procedures have beea described ia detail in the
experimental Section.
The product (LIVIII)  erystellised from a mixture of
petroleum ether (oo'oao') and Wa/:mlu orystals mepe 98°-
96°Ce The I,R, spectrum (Pigs 1) of the product showed baads at

1746 ™ (-0 ONg) and at 1650 on™> (=8 - Oglig)e The HyileRs
spectrum (Fige 2) showed bends at ©2,64 (slaglet, 3H), 53,70 (elag~

lety 3H) ¢ 5445 (singlet, 1H) and a complex multiplet ab (6,8 «8.,35
(8H)s The band at 2,64 1o due to the methyl group attached to the

i //Q’HS

ryuammuu. ot (3,70 10 due to the methoxy group of ester
(-&wl,). The band at & 5,45 disappears on exchange with Dg0y heaoe
this proton must be very labile and is possibly the protoa of
CoC
~og % growps The muttptes 85648 = 8435 arises from the
eight aromatic protons (three from pyridine snd five from beaseae
nuclei)s These spectral dats are in good accord with structure
sosigned t the product,



=33~

The product (LIVIII) was extremely labile and slowly hydwo-
lysed in air to furnish two compounds as is evidenced primarily
from TIC studies.

In order to characterise the hydrolysis products and to
study the mechanism an efficieat ochromatographic hydrolyeis proce-
dure has been developed. A beazene solution of the compound was
adsorbed on a deactivated alumina column and after 50 hrs, eluted
with benzene.

The eluant after removal of the solveat and distillation
uader reduced pressure gave twoe compounds. The major product (LXIX)
bep 122°-28" (Bath)/i mm, showed I.R. (Fig. 3) 1740 om™> (Ester
carbofiyl group). The band at 1680 om - of the original compound
(LAVIII) aisappeared, indicating that a portion containing the

conjugated carbonyl group (-g-ﬂh-) was lost from the pareat mole-
cule in forming this compound (LXIX). The §.M.R speetrum (Fig. 4)
showed bande at > 2,47 (singlet, 3H),¢ 3.47 (singlely 2H), 3,61
(einglet, 3H), / 6,98 (doublet J = SHs, 1H), S 5,27 (doublet J « 2Hz,
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AR) and ( 7,48 (quartet J ofiis,20s, 1K). The baad at { 2,47 is dwe
to the methyl group attached $o the pyridine aucleus, ot © Se@
is Gue to the ~CHp and O 3,61 for «uCHg of the ester groups The
last throe bande were sscoribed to the pyridine protoas at Cgy Ug
aud Gg respsctively.

Apsrt from the major nroduct, trace amount of a second pro~-
duct (LIX) wae isolated from the beoseas eluate, bep 176" (Dath) /
3 mm, shows I, ("iges 5) 1650 om > (carboayl srouwp conjusated with
the bensone ring)s 'dke compound LAIX the band ot 1745 om ® of the
original compound ie aboont in (LXi). Heace this compound must arice

' H =

from (IAVIII) W the lose of coter Zroup.

The mace spootrum (7igs 6) of the above lydrelysis producte
Chart 11) wvao mencured and it has beon observed that it contaianed
all the peaks ocharacteristic of (LXIX) and & trace smount of (LiX),
haviag the molocular ion poak ¥ 186, It will bo obeePved from chart
11 thet in addition to the abundsnt poak ot /e 308 lees [N <59
Le0e ¥ =ORg-0eC 0.7, thore 1o ea iatease posk ot W/e 59 ies [ 106
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wis, ¥« C7,  7iadleatiag that the compound hao the
structure (LIIK),
In addition to the ommv-mmum

L8 B« (° / aloag with iatoase posk /e 77 ie contag from
e 184 de0e/H'e (7 -0 7 and n/e 108 can be explaiaed as

Weltd /i~ (J1. 7 and peaks at n/e 119 comiag from M'ed2 Lee.
/M- 02 ) tadicate the preseace of saother aew trace compound
tm)-ﬂuummmmmmmowum
mase regioa dus %o ocleavage of (LAX)s The mase peak %o 106 iz 2ore
abundaat thas molecilar loa peak i 1656 ia the mase regioms Hrobably
because the same Syagnent came from both the compound (LXIX) and
(LXX)e

Thooe mase speotral stwiles afforded coaviaoiag proof to the
structures (LIIL) and (LIX) attributed respectively to the major and
minor products of hydrolysie.
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fhe roaction of 2,0 Lutidine id-ozide and mothyl pheayl sweplelate
in dirfereat colveate wao otudied. The resulte are sumarised ia
Table 7 (Tetailed exzperimeatal procedures are furaichod in the
exnerimeatal scotion).

ks 7
Heactiocn between 2,6 lLutidine~-i-gxide and
mathyl pheayl to.

Holar Rutie Solveat Teape Time field
161 Daily P 22%as° 80 hre. EWT
151 lgnseae foflux 80 hros dek,
il Toluese feflux 13 hraoe Seds
131 ylene tefiax 1 hr &0 min. (s I3
Tt Deile ¥ 88:1¢ 80 hewe BeB;o
28 a0 Bae Refluax 60 hree I
281 Tolusae Roflux 13 hre. Tebi
21k iylens Reflux 1 e 4 nla, 128

e e B

In this case aloo a eiagle product wae obSaineds The produwot (LAX1),

& 1ight plak gum bep 160°~68° (Dath)/a.é mm, showed Isis baads (Pig.
?7) at 1740 om™> (ister carbonyl) sad 1650 ew”> (conjugated carboayl
grouple The HllieR spectrun (Fige 8) of the compound showed bands at

S 2o47 (slaglety 3M), ¢ 2,61 (siaglet, 3H), © 3,78 (elaglet,dil) < 6,74
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(staglet, 1M) and a complex multiplet ia the region & 640879
corresponding to seven protons. ‘rom the I.R and i.i.R and by
anelogy »ith the plcolime series, structure (Liil) i assigned to
thie product.

This product LA is 2180 very labile aad hydrolyses on
long exposure %t aire As in the pliooline series, chromatographie
hydrolyeis wae carried out on this ocvmpownd and two producte were
isolated,

The major product (LAXII) yellow oil bep 140°-48° (Bath)/
1 me showed LR (Pige 9) band at 1750 om > tlﬂu?- ~he atuor

product, a yellow viscous liquid bep 180° (Bath)/1 = showed 1.2
(Mg, 10) bande at 1670 om > (-0-Cglg). Prom this spectral evideace

snd by analogy with the pieoline series, the structure (LLLII) and
(LEXIITI) osa be attributed to the major cad minor products respec-
tively.
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Ualike the picolime seriss, adsorptica oa alumina colum
for 50 hres. leade Lo lacomplete hydrolysis. 'his was ovideat from
TeleUy studies, which showed three spote, one spot dus to the
starting material (LIXI) sad other two due to the two products
LXXII ond LAKIIL, lonce the rate of hydrolysis of LAKI 1e wmsh
aslower than that of LAVIII (picoline serics). Complete hydmolysis
of LAV re ulred 72 hours,

lavestigation #as aleo earried out oa 2,4y6-0l.ldiae=i~
oxide and mothyl chenyl propiolate, The molar proportica, tempera-
tare, solvent used and yields obtained are sumnarised in table 8,
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able O

Reaction between 2y4,6 Collidine-l~oxide and
methyl oheayl propiolate,

Yiolar ratio Jolveat lempe Time Yield
131 Deily ¥ 204" 59 hre. 3407
191 Hensone leflux 80 hre. Gebm
151 loluene Reflux 13 hre, Jebp
191 iyleae feflux i kv, 45 min, 135
211 DeMoF 301" 59 hre. 3
233 Bensene Heflux 60 hre. 137
g1 Toluene Reflux i3 hrs. 8 o
g1 iylene Reflux 1 e 40 min 27.4»

——— B -— — et — ——e—

Like the sicoline and Lutidine eerice only one compound was

obtained. The product wee a deep yellow viscous liquid bsp 173.
180%/bath 046 mms In 148, (M. 11) 1t aboorbe at 2000-3100 em
(hroad) end 1688 em>s The L.k« data,at & glemce, ls confusing,
eince the product obtained im picoline and lutidine series all
chowed & band near 1780 om * which is aboent in this ceses But we
could sot expect a dramatic change in the meshaaimm of the Peaction
and accordingly structure of the product by a simple oubstitution

of methyl group at Og 2f the pyridine nuoleus,
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ia analogy -ith the plcéline and lutidine series our expec~

ted product would have structure (LALIV), But (LAKIV) would absord
at 1750 on™* ( ) =ad s 1680 on”? (-E-c*)o lhe tautoneric
form (LAXV) of the hotn keto ester is likely to absorb at 1690~
35 om » with a broad band at 2800-3100 em >4 The I.Rs spectrum
clearly shows that this compound exiets mostly if aot exclueively

in the envlic form (LXXV)

. Hs
3 R & 0 /O\H
¢ Hj s
Y ) 1(
|H_3 _ xKT’, = /',O
| v XNy ~

r \ ~ — ' I |

/ ‘ AP |
,ﬂ = Hi&~ ‘\ Hy O3

N~ T ~ |

Convincing proof for (LILV) as the structure of our product was
afforded by .M.k (Figs 12) studiess In H.M.R the compound absorbs
at 51,9 (efaglety 3H), O 2,18 (singles, 3H), O 2,38 (clnglet, 3H)
due %o the 2,4 and G-methyl groupe of the pyridine nuclousy © 3.7
(singlet, 3H) due to ester methyl srous, ¢ 6,65 (edaglet, 1H) due
to enolic proten [-0-H), 57,16 (GH) due to aromatie proton, This
NoleR data is in 200d agreemeat with the structure (LIAV). Comgound
(LXiV) had sufficient Life time and very stable. Adsorption om
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alunisa column aad elution even after 72 houre showed that hydwo-
1yeie had aot occoured.

Ag all the reacticas we have studied have been found %o be
extremely seasitive t the solveat medium, it wae rather Ailficult
t0 view thoso reacticae ae 183 digolar oyoloadditica reactions
which are kaown ® be flassusitive to the solveat chaagese This led
ue to beliove that the reactions 444 aot proceed via a two step
mechaaisn, The lateraecdistes of the Sype(iilil) sad(iilila) whieh
have beea sropesed by Hulegen sud Abramgviteh to account fow d-
subetituted and S-substituted products showlé exist iu the conlor-
mation (LAXVI) just at the momeat of formsatica Af concerted approach
is maintainod.
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In this conformation the aitrogen loae pair whieh is part of
dihydre pyridine 7 -gystem ls energetically ia sa wafavowrabie
situation duo to lateractioa with the adjaceat lume peir of oxygen
atome Coaformational fl4p %o (LXAVII) i3y of ccurse, soosible and
the uafav.urable iuteraction may be elisicated o some cxtents
Howy If the 2 p aca-boaded palr of oxygen in sa sromatic H-oxide
could be divorted to interact with sa electyophile (), & nusdeo-
shile (Hu™) micht fateract complemsatarily «ith the aromatie ring
at ofther arghg or Jgpa rosition. Mooth reactiocn would thes Eo=
cond with aimultancous coaformatioa chaage resultiag in oriente-
tica of the altrogen loas-palr in & positica of miaimum overiap
with the dllydropyridine " =aystem, A1l of the pouelble compie~
neatary processese with 'yridine i-sxide ze model groton are showm
in Mg 10,

vn the basis of thoes possibiiitios and ae aa alteruasive
$0 1,3-44polor oyeloadditica, oae ocowld thiak »f csmplencatary
patheay for the rosction of aromatie d-orides with slootzuphilie

acetylenes loading olither to an oxe-ssa-olaisen (path 1) or %o a
gy orocess® (path 14) acoording to eteric possibdiiitics (ig.

14)s Juch a prooese wulé poseilly be autocatalysed vith a ocecond
molecule of arcmatic d-oxide actiag as the aucleophilo. la this way,
a one=step conversicn of sromatic N-oxide to Hulegenm product (&L1)
or a precursor (a ia “4g, 14) of Abramovitoh product (XXAVI) could be

eavienzed,
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A few aspecte of thie model ased special meations Miret of
all, the anpronching aucleophile and the developing lome-paidr of
nitrogen are ghown to be trans ia all casese; this 1s %0 some ex~
tent la agrecmeat with ourreat idess. Ihat the Sp°-eaion genevated
from the acotylane ‘¢ trane with respect to the iacoming oxy-aaion
1e sleo & Peasomallo supposition®t, slthough tnie aulon way have
oaly flesiag esability, Secoadly, Suc to e@e0th comformationsl
chenge an appropriate distance betweea the developing vinyl car-
banion and the pyridiaiunm molety caa be meinteised throughout the
entire course of reaction s0 that there is a scope for considemable
charge-tranefer interaction between them. Ia this way, charge sspa-
ration may aot change %o aa aprreciable extent from sterting mat -
ial t1ll attaiameat of the transitiom stata. on the other hend, ia
the alteraative ortho-model (Mige 13¢) thie type of charge-transier
iataraction is not possible, aad charge separation will greatly
iacrease duriag the recction course resaltiag in conollcorable in-
crease ia dipole momeat in the traceition states

The aboge discussion may be suumarised ia the following
mauaer: Jyumetry-alloved co-operative iatessotica betwoen (1) M-
oxide 17 -HUO and acetyleas 77 -LUMU and (11) acetylene 77’ -HGMO
and r'_o-ulou poaitions of the highest HUIV and LUO deasi~
tios™®, facilitated by comcomitant abtack of & nucleophile at the
orthe (or sare) poeitions of the S~oxide and subsequent cunlorma=
tional change, guide the ocourse of the reaction. How a third species
can satalytically sssist an eaergetically or aymmetricelly disfavour-
0@ process to take slace has beon discussed by Fukul ot a1 4P, At the
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nomont, we 4o aot have aay data ia support of our alteraative
mecha:isn tut exporiments are ia progress to test this pocsibility.

|



