
SYNTHESES USING ISOXAZOLES-V’ 

THE REARRANGEMENT OF PHENYLHYDRAZONES OF 
4S,6,7-TnaAHuDRo4-oX~I~X~O~2~-a)_ 

PYRIDINIUM BROMIDES 

wehavercpaled~that~ of the oxoisox- 
axok$2ja~yridbium satts (l), by e acetic xnhy- 
dride, #avc the flIru#&blpyhhMe (2). whik the 
sintihr vt of tk oximcs (3) mve tbc pyr- 
ti33 Q: The postuhted - 
iobothaxc8wasaketcnQ*couMcydkeuakr 
auck&tic xttxck from the enol or hydroxycahno 
vov~)liviagre~tidya~~xpyr- 
roIone.Wercx8u&tb8t,insimikrciicmwhnccs.a 
hydrxxonc of ketoaa (1) with two potentially nrrleopbilic 
ccntracotddprov-idctwoserkxofcyclk8tionproducts. 
witbpymhcorpyridahMrings;mlmverar- 
ran@ the phenyplydrozo~ (6) pnd the dioitropbenyc 
~~laefLCtMY(l).~twovPesofProd=tye 

Tbepbcnyl’hydraxoncs(6xlKl7)wercabtxMin 
excelknt yield from the ketone (1) xnd the rppropriate 
hydrazinc in cthd or in acetic acid. The pbenythy- 
drazoDc(6)wxsbl!atcdwithac&canhydridcjusttothe 
boiing point, the solution decanted xnd tbc prochre 
rep&cd on the undissolvc.d solid till none remained 
(Procedure A); prolonged ‘boilii (Rucahc B) plve 
dieeIlt prodM!J which arc descrii below. Fhpora- 
tion of the solutioo (Procedure A) gave a black solid; 
column chomtog~@y of this ~xve two major 
prhctsr. iaomem, of mokcukr formuk C,Ji,~N& 
The lirst of these to be elutal. a solid. m.p. 133’ bad A - 
at 223.27s and 323 nm (log,ec 3.31.2.79.2.82) xnd vu 
at 1675 cm-’ (broad). Tbeae absorptions were quite 
diuaeat from tbolle of tbc pyrrolopyr&oa!a (4). The 
‘II NMB spectrum showed pcxks xt a0 (2H, m), 2.1 
(3 Ii, s, CH,CO) 2.75 (2H. t. CHr C=N), 3.1 (2 H, t, 

CHXO), 7.d73 (5 H. q , CJIJ, UMI 9.8p.p.m. (1 H. s). 
Tbeti~showedamokcukrionat269mu, 
and a ku of 42 (CHlcO), with a sbopl peak at 77 
(C&) xnd at 43 (CH,CO). Taken to@ber this spechl 
dxtxisbestrccommodrtedbytbcformuk&xsthc 
rcdua?d4-ac&yl-3-fonnyl-2-p&nylpyr8zukI4~ 
blpyridine.Theprwanceoftbefasmylgraup,hdkxtcd 
bythe’Hrbrorptioartd0.8mdtbe~,rt167Scm-’ 
wascon&medbytbe”CNMRxpccmun(offresonxnce 
dccoupkd)whichskowcdthesigMlat1803ppmilItlle 
COre8ionasadoubkt.Tbcsecondiaomer,obtahedin 
p up to 58% wxs rho solid, m.p. 214-215@, xnd brd 

- 272 xnd 344 (klwc 4.11.351). P- xt 3420. 1700 
and 1615 cm-‘. The UV spectrum wxs rhnkccnt of tbc 
pyrrolopyridino~~ obtahal by dauMyhhn of 
cumpo&4;thc’HNMRspechumshvcdpc&sat8 
2.1 (3H, 8, CHFO), 2.4 (2H. m, CHM), 3.3 (2 H. m. 
CHzN), 4.8 (1 H, d. J = 1 Hz). 5.3 (1 H, br s, NH), 5.5 
(I H, d of tr, J - I and 5 Hz) and 7.1-7.5 ppm (5 H, m. 
C&). On eddition of DJI. the broad singkt at 45.5 
disappeared. xnd the signal at 63.3 sharpened to a tripkt, 
conhning its position next to tbc NH (vinyloewt 
amide, slowly exhlnghg). This obscrvatiuo xho ck!ars 
up the ambi8uity of tbc position of the sin8k acctyl 
groupwhicbmustbeontbeanilineresklue.Pndnoton 
N4; the compound is bwe the pymdopydinonc (9). 

If tbc solutioa obtained by procedure A w%s boiled 
(10-H min), dilkmt pducts were obtained. Sepmtion 
by prtqmmive layer clmmatogmphy of the cmdc 
llmmidgave~lM~rbands;tbtbuKlof~tRp 
was an oil, &own by its mokdar forda, CIZHH~~N& 
and its vay simpk ‘H NMR to be tridN-acctyl) p!enyl- 
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hydrazinc (10). The compoOnd with in- R# 
value (14% yield) m.p. 152-W, had a mokcular formula 
C,&N,O,. Tk UV absorption was simple, you 
26Sam(log,or3.76)and~wcrestroPgabso@omiu 
the IR spcctNm at 1760~1660,1400 aIMi 1240cm-‘. The 
‘H NMR spccbum sbowcd peaks at 61.8S (6H,, I, 
CH$O), 2.0 Q II, m), 22 (3 H, a CHICO), 2.8 (2 H, 1). 
3.7 (2 H, t. CHIN), 7.1-7.7 (5 H. WI,) ond 7:9 (1 H. I). 
Thcmassap+umsbowedafnokcuhrionat37lmu 
and a majf8f loss of 11) to give a peak at 269mu 
(CH,CO + CHIC&) md tbcn 42 to give the baas peak at 
mmu;taacwuerlso~atn(GH,+)ud~43 

(CH&mu.Tbcsinarityoftheoliphrticsectiooof 

thisunnpoundtotbatofcompauml8wasapparcotfrom 
tbc ‘H NMR; tk CH sigmi (‘H NMR at 7.7) was no 
low cafbooylic, beis) found at 83.9ppm ill the “C 
NMRspc&um.‘heaim@eatfarmuhwhicb@tstba 

!spcctd’dataisthmtofthc-(11)frMlt&ai- 
d&y& (3). The lhwmccnt band of lowest Rf from 
~Bgrveraoiliayiddsofupto~.forwhicb 
colWcntanalyscscolddWtbcobcrined,probaMy 
bccnuaeofitscoaskkfab&su&vitytobydrolytic 
condihs.Tbemdec1tlarioaat3llamuandt&’H 
NMR rpectrum which showed peaka at 82.1 (3H, sr 
CHICO), 2.3 (3H, s, CHXO), 2.6 OH. m), 3.8 (ZH, 1, 
CH~N)J.75(lH,doftr.J=lMdSHz),a25(lH,d, 
J - 1 Hz). and 7.4 (5 H. m, WI,), kave little doubt that 
t&is ia the dixxtyl derivative (U). Hydrolysis we vay 
rapid with cthnolic sodium hydroxide. unt gave tbc 
llWlo&xtyl pyrrobpyridhnc (9). A not&k fcatlue of 
tkpyAOpyridinoatrbt&cnw,~Co4lp&fNMll 
H3toH7ofappcoximatdy IHz 

we bopcd to i&eoce tk cycliaath of tbc inter- 
modiatekc&?&andbl!ncethcntDofpyrrdonetopyri- 
drzipoae,byvaryingtbebasicstrengthoftbe_NHintbc 

!lc&me B. 
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bydraxone. Attempts to prepa& simple bydrwncs or 
N,Ndimetby~ydnzones were llMWU?ssful:itisti 
ablythttbegreaterbasicstreagtboftbealipbak 
bydraxkscausesringope~reacthssuchastboac 
we kwe &luibed ehewbefe. a The 2kfinitrophenyL 
bydraxone CI), by prooedure A, twe many prodpcts: 
intcndve clxo~y gave only one My cbanc- 
teriscdproduct,sbownbyitsspe&aldatatobetbe 
acaylpylTobpyridinone (U). The molecular fomlula was 
C ,&N&, A - 216,26!I and 332 nm (logI l 4.20.4.23, 
3.14) and I, 171Scm-‘. Tbc ‘H NMR spectrum in 
DMSCk& showed peaks at 81.85 (3 H, C&CO), 2.0 (2 H, 
m) 3.85 (2 H, 1, CHzN), 5.75 (1 H, d of tr, J = 1 and 5 Hz), 
6.15 (1 H, d, J = 1 Hx, H3), 6.9 (1 H, d), 8.23 (1 H, d of d). 
8.83 (1 H, d), md 11.4 ppm (1 H, hrs, excb. IhO). The 
position of the N-acetyl group is estabhbcd by cbcmical 
shift of the NH (in compounds of type 9 tbc NH shift is 
5-6ppm) and by tbc absence of any NH to CHI coup- 
liw removable by deutaium excbauge. 

Tbcrearetworouteabywbicbtbepyraxdopyridhes 
might be formed from salt 6 by bot acetic anhydridc. In 
theflrs&scbemeA,acuateadditiontotheiso~ 
salt gives an interm&& (14) wb&b can cyclise as 
shown with loss of acetate and subsequent acetylation of 
tbc pip&d&e nitrqten. In the otlw route, Scbemc B, 
the previously postulated keten intermalhte (I!!) cyctiaes 
with the N’ of tk pbenylbydraxooe to give a pyrido- 
pyrkhnc (16). Such compounds arc known’ to 
undergo * contraction under acid co@tions; altbot& 
a&by&s bave not been reported, carboxylic acids have, 
and t& mcdmnism shown would account for the forma- 
tion of a pyraxdopyridine al&by&. 

M.psweredete&wdoarKofkrhe&d~endereunc.dr- 
rected.Co&mnchromUo6npbyvmsonWodmdulGu&wztivky 
I.endprepan&byuchma@og&yoa49x2ocalp4tesof 
Me& -1 PI& 

JJb.7 - T&ah* - 4 - oxoiSoxazo&[2J4l] 
Blvmidr PhlythyhwM (O.Prqwelt 8a previously 
&scrii’ 

Z+D’h@~+Wnuaw of rornpoud (1). sda, of 1 (05 r) 
and of 2cQmhogLcayfllydntjne (O.lSr) e&!b in &kid Acofi 
(10ml)weremixedendboikd(Ilu)tbencook4i.Tkpptwu 
mry~tdti~~I from NeGH to give the t#a&mph~~ae 
bmdde Cn. ma >3W (0.9~. 98961. Wound: C. 3l.k H. 3.3: N. 
16.4. C,,I&BrI&O, req&es?, 38$ H. 3.25: ti, 16659b). 6, 
(EtoH) 209, 238 end 253nm (lcg,or 3.25, 3.14. 3.2a). 8 
UWXVf) 2.9 (2 H. m), 3.3 (2 H. 1). 7.6 (1 H, 6 J 2 Hz, H3). 8.3 
(1 H, d). 8.7 (I H. q). 8.95 (I H. d. J 2 Hz, Hz) un19.25 ppm (I H. 
d). 

Jbctkm of pheaylh&zon~ bmmidr (8) w&h auic orJ*drilr 
PmrsdurA. Tbeult6(4l)w8sbatedwitllAcpjusttotbe 

b.p.. thee tk mixture wu cookd end &tered. lbe prwcen wea 
repUedwitiluaestedsdt,uatildIwudis&ed.Tbc 
combkKdeceticulhydrkksoh&xmwcnenpontedinwceo 
endtlleb4ctoilyresidueexbmctedwitbcbkIroform.Tbe 
chbroform so& vu cvmpomtal on to ebunina (log). end the 
coueddumilmeddedtotbetopofMduminecohuml(15OI). 

Ehltioa wilb henxene pvc a aixtm of p4odutI. uncbwec- 
tuiKd.FarthuduIJaewilhcbbrDf~ (3:7) pw a 

- 3 - cat6oxa/&hy& 0 (0.421.l4.5%). (Found: C. 66.6; H. 5.6; 
N. 15.3. &HUN& requiru: C. 66.9; H. 5.6: N. 15.6%). Spectrd 
det8&!rlillDiacus&.FurtbeletutilmwitbcbknDf~- 
xene (I: 1) pc a I&I, racryrtrubed from MeOH as yellow 
needles. m.p. 2lCZlP. identi6ed es Jb - dihph - I - (N- 
acetadidhyl) - 4H - pydo - I3.2-blpyddin - 2 - ORC 9 (1.7 g. 
5896). (Fouwk C. 67.1; H. 5.65; N. 15.25. C&IN& recluires: C. 
66.S; H. 5d; N, 15.6%). Spaztnl dete &UI in disc&&. 

ProcsdwrB.AsmProcalureA.butwknlutbeseit6bd 
dissolved boilinl wes amtinued for Ikl5 min. tbc soln d&e* 
coasidenbty. II-0 of Acfi pve a b4ck adid, extrected 
witbcldorof~.Cblorof~solubkmateridwasreprntedby 
pk (duted with E1oH) giv& three &rescent bands, dcraibed 
iudecrusiiR/vdua;Balldl.Wbmextractedtbispvcr 
ydbw oaNH.~'-tri~~~~~~~~(Pound:c. 61.05;~. 
6.15: N. 11.75. C,,H,,N& requires: C. 61.35: H. 6.0; N. 11.95%). 
LU (95% EtOH) 230 (logme 3m). Doed 2: Thii pve solid. es 
cryat& from ebslute etbubol, m.p. I53-IW. i&at&d es the 
pymzdo[4J-b~yddine - 3 - cat6oxa&6yde diaccl0lc ll(O.396, 
14.4%). (Feud C. 61.4: H. 5.7: N, 11.45. C,&N,O, requircr: 
C. 61.45: H. 5.65: N. Il.396). Spectral data given in Disawion. 
&ud3#avemuil,whicbcouldnocbe~ised,aBd~ve 
imguhr adyam. TBC waral dab riven in t!be Dixusaion. 

milllikwcolollr&(ydlowto~).ThcElGH~ 
lwnoved in wale, and IbI feddue exlrectul wilh cllbrofornl. 
the cldorofofm solution dried (MIS03 lad the cbbroform 
e~.Ipcydlowoilyresiduewu~bypk(E1OAc). 
~(ffomMeoH)oft&sdidextr8ctedfromtbe 
major bend pvc yetbw asedkr, m-p. 21C. idcnticd (mixed m.p.) 
witbtboKofpprrpuedbyproadurrACIOml.lID%). 

Reaction of 2,4-diai!mphm1yIh~t bmmide fl) w&h AOI 
acetic aah* 

ByprocalwA&sc&edebove,tkreaiduefromtbeAc@ 
beit plrilbd_by pk @to1w(olpene. 3:l). only ooe pmduct 
wea durrtaaed 56 - dhydm - 4 - acay/ - I - (N - (24 - 
dMt@aaifinyl) -‘5H - pynwlo[3&blpy~ - 2 - one (l3). 
aystda from ecuonSk q .p. 221’. (036, 11.6%). (Found: C. 
50.45; H. 3.95; N. 19.2. C;H,,N,O, requbes: C. 50.15; H. 3.9: N. 
19.5%). spectrd dete ir given ill l&usakm. 

A&owfe&emalr-We t&nk Allen end Henbury Raarcb 
Ltd.forr~(toP.R.)endIk.R.Newtonforbetpful 
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