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ITS. 

Interest in cyclopolyolsfino of the general structure (1) 

ariaes from their possible use in the vsrittctioa of HUckola (n • 

electron rule iithioh predicts that aonocyclic 8yate of alternate 

single and double bond., having (4n • 2) i\ electrons, should *xk.bit 

• special stability. 

1. 

haa dbown that fully conjugated aatena containing 

10 - 18 carbon atoss, e.g. cyclodod.caheza.no  (ii), ar, not noraafl.y 

capebie,  of enistenc,, because of steno interference between th e  

internal hydrogen stosw and the possibility of tr.anannul.j 

bridging with the formation of iclyeycltc structures, 	Ltoric 

int.rf.reaco between the internal hydrogen stoma art..s sinc* a 

pr.-r.uiaite to conjugation in the syat.m is planarity, and scale 

drawings by )4ialow' have shown that all e3rclopolycl.fia. from C 8  

to C eust a..e a buckled rather than a planar configuration 

to avoid rePulgive interactions between hydrogen atcuis situated 

inside the carbon p.riph.zyo 	flislow also suggests that, owing 

to their buckled configuration, cyclopolyolefina between C and 



C 	will not possess sufficient aronatic character to be stable. 

However, a. Baker 	has pointed out, eos. 005poila4s are known  

itoh are buckled, or posse.. C.G-C valenc 

substantially from the opti.ita v alue of 1 	t 

arosatic in charast.r, e.g., di-p-zylyenc and di.e.z3rlylen.. 

'0v.rcrow4.4" nag eye toss such as 3 	dib.nsoj*ianeathr.ne 

also contain distorted benzene rinW 5. 	If, then, we conod 

that a bond angie,  in the cyclopolyol.ftn (1) aould lie between 

1100 and  1300  without ..riouel.y decreasing the r.ssac. energy 

01 the molecule, the st.ria interference of the central hydrogen 

atoms would be greatly reduced. 	Furthermore, if we aasae a 

slight deviatia* from planarity to be possible, then member, of 

the sent.. below C930  should be capable of .zictenoo as  stable 

molecule., although aros*ticity say not be particularly obvious 

in the.. 	cndheimer'a recent synthesis of & number of 

conjugated ayclopolyolefins has helped to cmiftrs Baker's 

assumption. experimentally, 	Tiiially, Baker has suggested 

that the cyalopolyol. fin, ayclooctadcenonssne C 18H 13, is the 

seall.at oyclopolyen. 4Uch will be both stable and show 

diminished unsaturation. 

Various solutions have been suggested to avoid steno 
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painting CR SMups by aitv..ui itoms a., for .za.pl., is the 

h7potb.tLaal 1 9 6- diaa.eyelod.oapomtaa.. (iii), (b) the 

r.plim.m.ot of pair's of interior 46roon atoms by ? 

as is par*iin (IV) asd r.i.t.d eompoida • and (c) the r.as...nt 

of throe interior *ydrssu StOw by $ sia61e %riv.1t ntu ue 

] 

The aLa of the prement r..sersb is to aynt.tae 

:L) 	t: flitt&i •• 	o.it 	e 



cospl.t.ly  included in the cyclic molecular orbital) an.,,, 

therfore, ample a,plication of E%&ck.l'e rule predict. 

non.r..stiaity. 	Nevertheless, , I' 'l.ctrc ay.tame of 

this type po.e.es son.Ld.rabl• stability as is akoim, for 

za.pl., by the syntki.ais of the phenai..isyl cation by 

Pettit . 	Thin sy.t.0 Is remarkable aiz&wo it am .zLat as 

the comparatively stable cation (Vii), the free radical (viii), 

and the .in13( IX) ithiub is taoel.ctrositc with the desired 

ccoand (vi). 

r' 	'1 
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RYI! ( CTChOiU. 

1* resent nats a substantial smamt, of work an 

ayclopolyol.fins has been undertaken o 	he subject had 

received little attention sins. -iill.t*ttsr's sjnthasis of 

cycloost.ttra.n.9, and certainly there was little chance that 

his synthesis could be extended to larger polyen... 	The 

synthesis of cyoloparaf fins by 1'elog io  and 3 tall (usieg U. 

acyloin reaction) led .'rio 12  and his co-wcksrs to examine the 

San pbaee dakydrcgsaation of a series of cyalocilkaa.a at 4000 4  

using $ pmlladius-charcoal catalyst, 	No eyclopolyol.fins were 

obtainid, however, and the reactions yielded only polygclic 

b.neenoLd conpounds which were forsid, pre.u..ble • by trans- 

annular bridginge 	t, s.pt. were also side by  1-r.log and Polyak 

to slucidate the s.obwdau of the.w reacticns using C labelled 

starting materials. 	The starting material was cyclot.trnc.n. 

(1), labelled at each end of the double bond, and although the 

compound yielded U. ease products is the corresponding cyclo-

alkan, the radioactivity was squall d .tribut.d thxugbout the 

1c1n. 

I.  

0 tar the ; cIAaru.1a of thee trans-annular reactions resuizia 



unknown* 

found that, with the aid of a sized organo-

.etallLc catalyst, butedianw could be oonv.rt.d, in wwollent 

Yield* to a mixture of cia-trans-trans (ii) and trans-tram-

trans (lii) oyolododea. - 195,9 trans. 	The introduction of 

two son, double bonds into th9 molecule was relatively easy 

but It was not found peible to prepare ayolodod.cah.za .ns (IV) 

sinee the introduction of a aizth double bond is likely to 

involve an ilteration in tho carbon skeleton. 

I  

Obtained, and it 
'- 

.t 	 c 	 itiou 	... 
a

. 

WOO 	 tab1e to air and heat, the oospoud'. behaviour suggest" 

that it was a hc.oloiue of cyclooatat.trsuuzs rather than the 

fully eonJuat.d syclopolyolefin. 

The idea that the introduction of a sixth double band 

into the compound (iii) would result in distortion of th. carbon 

skeleton In supported ittig's' synthesis of 1 92 3,4 798 

9,10 t.trabonsocyclodod.cah.za.n. (V) • Two at.reoiaomors, 



aorre.pid4o to the atrainis.s cia-cia and trana-tran. Ioven, 

were obtained and node, 	'shown th't -:trajnloru, plw vir 

L2 7  nt • -d. 

V 

urt,r 	rk b, 	tt 	 tetra' ) 

i1ne by the action of metal halide. 

't, L 	Theec aolscul.a ira not planar, due  

to tb* interfercre of adjacent ortho-hydrogen atie, the 

bouSene rinds being twiet.d alternately abov and below the two 

parallel plane4 containing the carbon atoms of the large rind. 

Tb. scat .&co.msful approach to the cyclic poly.nem 

has Undoubtedly been that of Soadbeiasr 17  and his 0c-workirs 

who hay, exploited their dt.acoverjr, and the independent 

ic'Vvry by r4inton and Galbraith 1 , that oxidation of 

-.: .cetylan*. yields cyclic tetr.ac.tyl.nic compounds 

•.., (vi) together with cyclic tri.ug, t.tra..rs, peatne.ra 

and 	*-ra of the opn chain cound; 

r-C-C  

(cH2) 

Lic—c. 

c=c 1 

(CHj tj  

C C 

VI. 



Sbia.r'. original method 17  Was to couple the 

acetylenes in a .iztur of cupric chloride. ammonium chloride 

and squ.oss ethanol but, independently, he 26  and Xlintoa and 

Oalbrsjthl8 discovered the use of cupric acetate in pyridine 

26 at high dilution. 	It is Soadh.fa.r's use lj , of this second 

reagent, with higher concentrations of the acetylene., dztoh has 

yielded the most satisfactory result.. 	The structure of the 

products obtained has been confirmed by ultraviolet and infrared 

spectral analysis, and hydrogenation to cycloparaf fins. 

Sondheimeeo  has also discovered that the diyne groups in the 

cyclic polyao.tylenes derived from 1 ,-b.zadiyn. may be re-

arranged by potassium r-butaxide to conjugated dienyns groups 

and that the resulting cyclic pO]yn7nc$ may be partially bydro. 

g.nat.d to the corresponding cyclio-po]ysnas. The rearrangemmt 

say be compared with that observed by Jon.., Ihaw and hiting 21 , 

La which certain diac.tyl.nic dicarbaacylic acids undergo zoto-

tropic isoserisation èsn treated with IOA potassium hydroxide 

solution to yield conjugated di.nèn* dicarboxylic acid.. 

Using the.. reaction. 4aszdh.ia.r and his co-worc.rs 

have moides nab.r of cyclic poly.n.s and pcly.nyn.e containing 

fewer, and acr. than, 30 carbon atoms. 	The main interest 

concerns those with 1... than 30 carbon atoms • for reasons which 

have been stated in the introduction. 	The first synthesis of a 

cyclic polyan. and of the smallest which sight be expected to 



ScJ,eme I. 

C =— CH 
 

(cH) 	
Cu(OAc)z 	

I 	\\\ 
2. 	 ridiiie 

C=—CH 

1'.5'- Hexa4iyrle. 

N 
HCC.CI12..CH0 + Br. M.CHL .CCH 

1., 
CemC  CHCCH. 

OH 

(vu) 

priin/POCI3  

OH 

~1 4  

10 

OH 

OH 
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exhibit aromatic properties,, according to Baker's theories, was 

achieved e4i,e Seadhelaer 2(a,b) 
 synthesined oyslooctd.sanoaasa. 

(Viii). 	This compound was .yrLthaciad by the partial hydro.. 

genetics over a "LiuiIlar' catalyst of C761000tadsc.  

(cia)-tri.n.-3,9, 1.(tran.)-trj.as.,ii ,i7'.trijne (Vii) icb had 

Previously been prepared by two separate rcut..23(4tas shown in 

OAte. . 

F 	\\\ 

cj 

 

 

vu. Vt" 

occurs at 4.56 ya which is identical to that shown by  the corres 

open chain linear UQII lI,fl*250 	This, coupled with the 

resarkable increase in intensity of the peak as. 3?0,, indicated 

that the sol.cul* is comparatively planar and tn thub1ft bando are 

in OQfl.jug*tiOa. 	It 5150 contains i 	•iectror; 	correonA 

to 5A  in H.1'e rid, and the molecule .ithiWta r.a.oneble 

stability, e.g., it can be sublimed and it remains unchanged up to 

230°c. but no typical aromatic substitution producta  can  be 



10 - 

obtained. Cospare this with its linear *sslogue which dacospos.s 

very rapidly at roan t.sp.ratur.. 	401000  twlec-nona,a. is 

net as stable  as a Classical baawid sr.t.., however, as it 

d.conpo.ee  over the course of s.v.ral wekm whoa allowed to stand 

in light and sir. 

From the cyclic t.trassr obtained by the action of 

16 copper ac•tats in pyridin. on 1 ,$-1i.xa4jyne, tondheinr 

iaolatedZ7 * 226 
 by a similar sari., of reactions, the, cyclic 

polyene cyclot.tr.cossdodeeasas C 20A  0 a ayst.m containing 

electrons. 	This ccmpoutd do*& not comply with 1ck.l 'a rule 

and was found to be ccid.rabl.y lees stable than ayclooetad.aa- 

noaa•ne. 	Tbe corresponding pen tea.r, under the a.,* conditiona l  

gives the 30 membered ring .yetas which dQea st exhibit the 

stability which night have been .x.ect.d of it28. 	The psatsyne 

Intermediate which La obtained at the last stage before the final 

reduction is reasonably stable but the p.atadoca.ns is very 

unstable. 	*3 ite the fiat that the ultraviolet absorption 

spectrum show- A 4 which indicate. iaco.pl.t. conjugation, 

It is unlikely that this compound is an unlavourabl* ataroisaner 

as it wee a*&ia obtained by another saris., of reactions, 	or 

recently, renewed atteepts by cndb.iaerto prepare the cyclic 

yo.tyen. C 
030  using a modified reaction achese, res ulted in 

yellow oils which were unatsble but showed ultraviolet peak* in 
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what was aoaci4.rsd to be the correct positions* 	ioe the 

corresponding linear *cyclic .aalogi*ss auuld be prapired, he 

au_g.sta that both the cyclic polyanes 
C' .1LJQ  4 	 are 

unc table systems, 	Tit the fact that the poly.n. cclotz'i- 

so4tap.ntadeane Is instable, uber4wo a3'cloocta4saantaese is 

relatively stable, Is surprising especially as the 4.iraa  of 

proximity between =a internal hydrogen atom in cyolcuoctadocar. 

nonasne oxista only be tween every j4&Mgjj hydrogen atom in 

C)'cletriaooatapentad.casiie. 	It is important, however, to 

mention that stability itself is not an Independent measure of 

aroma tic ity. 

Very recently $ number of interesting new facts be" 

appeared r.az'ding the cyclopolyolefins CE 13, C5 end 

2(b) 	espite the predictions of 4Lalow3 , which were c,   

ruit.rat.d by Coulaon and Golebiswski 32, the experimental 

results showing the relative stability of 	es aomisr.d 

with 02024 and C15 have tand.d to support Baker's th.ort.ii 1) . 

Iztdsed CotU.on and iolsbi.weki's contention that C 
ie l~ is not a 

planar molecule has been refuted by X-rny arste-1 1ograic wt33  

which showe that this cyclic ,o1yena psm.s a cantro-oy.tric 

molecule (which icid.nta11y xiii.s out bond length alternation) 

sad a carbon skeleton deviating from co-planarity by so more than 

0 -1 	 FUrth0MKWG v  nuclear n c resoasaci spectroscopy  

has showe the ring syatem to be capable of auatainin,g an induced 
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ring current and to bear certain resemblances to the porpk7rina. 

This evidence strongly cuggeste that, within the present 

concept. of .rueatin& ty, ayclooctadecannaene is aromatic in 

ch.ract.r, 

i'he instability of C 24PLAIs is  not particularly 

surprising but that of CO3o  is* 	erhape this is this to the 

eta, of the molecule being such that it can no longer support 

itself in me plane and the ameaqu.nt buckling d.etroye the 

stability of the ring. 

inaUy, Sandheia.r has also achieved the ayntheeis 

of two ayotis containing fewer than 1 carbon atoms. 	The 

fiiet gynthosis 34  was that of oyclotstrad.oahsptain. 0 1014 (1X) 

in }fttck.l' a rule I 	'hte cube tace cannot be planer and 

Ler.fore complies with 4rnl.,y one of Baker's reuLresents for 

.z'csaticity in cyclic pol.7en55. 	4.nc* the eubetance is quits 

unstable, it pr'ovid.w a further experinsutil demonstration of 

the JApWtAM@ of pinmrity  for araticity in c*jugatsd cyclic 

polyolefino. 	The other synthea"XI  was that of cyol.isd.cs- 

estean. c 1016(x) and two 4.rivtivee* 	. expected, this 

cyclic polysne was alzo unstable. 

I.x. 	 x. 
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It has  alrsady bun ehowo that, for oaaJwatic**, osrbob 

carbosi eagles oletie to iao° 	 1rk1. system oro,  

.esss.ry. 	:1.pit. __eiasr'a suoo.ss in preparing the 

high., conjugated polyolefios, it Ia obvious from the instability 

Of ccspound. (IX) end Cx) that the p .rsticn of the lower cyclo-

polyolifinic system, and banss the testing of R%Iokel'a rule for 

systems below C 18R15(i.e., below "3), is wlikely. 	This is 

sport.d Vq Baker9 m qoml,,LmZ(a.b) 
 WtLLOh have so far been borns 

out by ionth.iaer's work* 	i%fl indirect solution say be possible 

as the starts clash  of  interior hydrogen atase, and the poeait1t' 

of transsuzu1ar bridging,, are both avoided by replacing, e.g., in 

cyolot.trad.oah.ptamn., the four interior hydrogen atoms by two 

trivalent nitrogen atoms to for. i 16..dihydz'oii.15i 16-diazapyrene 

(xi), or the replacement of the three h7dr:' t 	in cyclo'. 

dodecexn*ne by a nitron atom 	in cy'c: [., I 	(ii1). 

xl. 	 XII. 	 XIII. 
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?wu groups of workers have pursued this type of approach 

Baker has synthesised the t.trahydroderivetjve of compound (Xi) 1..., 

di(p7ridins2s6..dja.th)r1.n.) (Xii) and the structure of tuis 

compound has been thoroughly exa.in*d and ccofir..d. 	use iiitro.n 

atom appears to be above, and the other below, the rings. 	No 

report of the 4.hydrvr.nation of compound (xii) to compound (Xi) 

L 	 .Jochel,ido and his co.-iorkers 7  have recently 

::ci•. cici [j;,,] same (x1/) 	.eia of its d.a'vatirts. 

This is the compound obtained by the r.ylacam,nt of the three 

internal hydrogen atom. of Cyclodeo*pnta*nq by a single trivalent 

nitrogen *tGh 

xlv. 

been utd to  

synthesise this compound. The first started from 5-methyl-

pyrrocolin. (XV) which, on treatment with n-butyllithiva and an 

N911i tiaubstitut.d aside followed by hydrolysis, save either the 

sld.hyde or tone (XVI). These compounds on cyclodehydration 42 

Save syci [ , . , J ..mine or its phenyl substituted derivative.. 
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LO 
 H 11

L 

-I. 
a 

h j deoIf1 

x v, 

	

xv. 	 r' H or 

	

R= H3 
	 R"H 

lQe ui 

CH 
3 

L y LR XI V• 

(ct) R' 	H. 

Lb) 
(ç) R' =CJ4i7!' I-I 

. simpler ana better rnthsei3 was di5covered' '"'wkien 

the pjriiicolin. (XV) was treated with diaeth7l acetylenedicarb-

oxylate in boiling toluene using 9A palladium on charcoal as the 

catalyst. This gave a rM yield of aycl am* aftir 

hydrolysis and d.cerboxy].ation. 	This reaction is related to 

those discovered by Diluiand his co-workere who obtained 

inolizine8, etc., by treatment of a series of heterocyclic 

,ith j :'t:r2 sc.tyl.n.dica.rboxylate. 	-phenyl-1-aa-cyc1  

seine (.'X) 	obtained in u similar reaction with 2-ph.nyl-i- 

azapyrrocoline (xviii) but attempts to use other dienophile. in 



xvtI', 

—> 

XIX 

Me OOC —C C— C.co -1e Cvo ('Ie 

- 	 - 

pisos of dla.thyl ao•tlsn.dtc.rbomy]at were sucosaaful, 

•xc.pt in the  eas* of the closely related ..th7l propiolat.. 

C+ ",-  Pei /c > 
t0 erie 

xv. 

MeooCC C—COOP4e 

XIV@.). 

H eOOc 	 O0 He 

)CVI I 

haveincyci [.,] j,;_n• 

conjugated c.bucjc. 	 .;i t 

atom. 	Calculation.7  (itich must be mado s.parat.Ly for each 

Sys %" in poly0c1ic 	ecalas) have shown that both oyc3. [: 

 

arm. and cyci 	 s2ias (Xiii) should exhibit d.gr.e of 

aromaticity, tind .zprin.nt has confirn.d this prediction for 

eye 	 a-in.. 	For examplo 43 9 the molecule is stable to 

heat and light, non—basic, and usd.rgo.. .lectrophilic substitution 

(nitration, brominstior and Fri";-Cratt.' reaction) but attempts 
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to tithice the molecul, to undergo nucleophilic substitution 

h.e not act with waft macsacs. 

1J 	o attempted the synthesis at 

cyci [, ,5J azine (,1ii). 	In 191 he and L.dg px'spiir.d 36 

çuin..ltaon. (xx) by the condensation of ethyl 2-p7rt471 

acetat* sad di.thyl •thoymethyl.n.ealona followid b 

Aydre1ysia and decarboxylatiom of the initial product, 1 93.. 

dicarb.tho4'quinoli,,. 	1 'çuinolisone van  easily gm- 

vetted to 4-thioquinoliac. (xxi) by the action of pbem$iorum 

pentaaulphid., 	When -'thioquinoliaomo was treated37  with 

methyl iodide a quaternary malt, aompo*nd (Xxii), was readily 

farmed and treatment of this salt with diethyla.]o*t* resulted 

in evolution of mothylaercaptan and formation of wmpoimd M111). 

> 	 MeJ 

0 	 S 	 SCH3  
xx. 	 )(XI. 	 XXII. 

c (coo E 	 .- 

( M)3  N 

, 	•i.r'• 	zt 1tV 	ru1tJ  

uerjvt.y cuu1 have beafl 1mi6rea tro 
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condensation between one of the aarb.thoxy groups and the -..tAyl 

gresp giving the third ring. Nowav.r, 6sethyl-4-thioqiainoliios. 

could not be pr.psr.d despite m.ress .ttepta 3'  to r.pxse* the 

carbonyl agnpa atom by sulphur. 

Afl att.spt has also bean nude by 8osk.lb•i4• 3  to 

prepare a derivstive of oyclotetr.d.csh.t..tie (ix), in ithieb each 

pair of intersal hydrogen aton. Was replaced by • saturated carbon 

atom* 	;odela showed that a near planar system was still poeaibl., 

in which aa• the periphery of the soleoule could still be con-

juat - formula (ciV). 

L c 

xxJv 	 xxv 

..ltouh ths a&t ritet precuruor, cospuui (ij, g4 

son* dsrivatiy.a could be prepsd, attempted brosinaticn - 

d&7drebreaination 'resulted either in recovery of etarting 

materials or bronina tics only in the benzene rings. 
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Lc 	 c.. cycl 

b..a 

obt.in.d OY thr.e  a.1srat. r.aotims • 	(a) hiatia,1 

o-.aiaob.5sa1d.b7d. with cououds opmb1e of yi.ldthg  ammonia 

(b) 	 (a) 

hstia( idaao1& with copper powder 47. 

N~l  
U. XXVI 	 XXV  

iri-s-trjaajrio ( .ea.v llo hAw been *how'  W be the nu1siaa of 

hdro..1oaio and c7..elurio aside which have both bean k now. 

for .e ties * 	Both the.. acids umt be prepared from 

potaseitan tbioeaasts. 
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oJ .T C F4 

Three main synthetic routes have been jsarau.d In the 

work described h.r. • Clearly, to synthesise cyol 03 

it is necessary to approach via the qunolizin. a.ii.m. 

3trw,tur. (1) r.pr.eents qiainoliaine itself which is 

waknown ex.pt as its derivative, and would be expected to be 

non-aromatic in character. (The numbering is that used in 

Thica.1 •betrct). 

IV? U 	 cunt..iin u bicyclic r.pbthal.n 	n- 	tei .i Ux 

a tertiary nitrogen atom in one of the bridgehead pomition.. 

AS Shown above, three tauto..ric structures are possible* 

The aromatic derivatives of qvinoliains,  ax* of two 

main type., the debydroquinoliainiva malt. (ii) and the 

qoinolison.. (iii), te-iuiaolisone beinr illuetrated here. 

iI 
	

2r 
xS 	It. 
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Acute 1. 

Thip first projected .ynthe.is was to pro-coed from  

4 ,6-dimathyldth3Paroquinoli.iniu. ..lt., which would be expected 

to react with formic: said, or its sçuivalant, to give cycl 

s*in., probably in me stad., •.g., -mathy14.hy4roquinolisiniim 

salts have already been shown to possess a reactive *.thyl group 

which can be oondansd with a].d.hyde.. 

b...se > 

CH(OEk)3 

11. 

The sac end approach warn based on Name's synthesis 49  

of .*al.usrn from tropoloms.. He has reacted oblorotropos.e and 

the *ethyl ethers of tropolonsa with malocomitrile and ethyl 

oyaaoace tate to praYide the necessary 3-carbon chain across the 

positions previously occupied by the -O'. and C.O groups. e.g., 

CN 

CJ_> 	
N 

x 	eN C\Z)f 
CN 

X= OMe o- C1. 
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"Acs the ay.t.m prs.s% in the 6-bydz'ozy-4.uj 

ol$41ern (1V,X0fl) La 686912tiullr similar to that prs.ent in 

tropolon., we might expect that a similar reaction, &siai 

co;;u.r&ds cf type (iv), would yield d.rivatj,.s of the cc1 

1-11-39.1 tLiflØ i/taS, 	b' 

-, 

0 	 )( 

H2 CN 

X 0M2 o*- CL 
	

N 

gite 111, 

he fiiii appz'oaeh warn to be based Os a synthesis of 

d.hydroquinclj 4-'t sal to, from 

pyridisi- salt. CV) and 0< -dik.tos.., reported by westoaj o  Jaha 

and R•ff•'°. •.g., 

a  C k3 + 	—> Cr1r 

	

R 	 R. 

X 	ooEr 	 X 
V. 

ot.yl 	. 	t.filfl. Cr LA 	: 

qvinoli4ti. salt. (Vi) would p.a.s a similar activity to those 

of cospouu CV) tAnd iit, therefore, condense with asdiketos.. to 

ti", after enolisation and barn of proton, derivative, of hydz'zy. 



en oh S 
P1 
 

- 

R 
c.r•d 
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cycl 	
,•-] 

u4ir. e . 

IiiiiTiiii0 . eo 
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TU  
L 

U1 rz.yjou. .inthi.ia of d•hydroQuinol*$ 

,* and aub.eqia.ntly Olov.r .e.d 

first re orted the a.ynthssl.. of the dshyd oqunolisistum Lou, The 

first synthesis of the Lou had been accomplished earlier by B.aa 

and Woodward but had sot been reported. Its oocurrence as the 

nucleus of some alkaloids, e.g., o..p.riirii., had also been 

some tie.. 

Both Bosh.lh.ide sad his co-werk.r. sad Glov.r and Jane., 

followed a rather isimilar approach baa.d cm B.a.an'a synthesis. 

	

one?ieije' Ct 	 from -icolyUith$.um 

wic. &•; 	1od to reict 	-etoxy 	i or-Aldshyd& to give 

the "duct (Vii) shich yleldei the dehydroquinolisimigs ion as the 

iodide (Viii) after subsequent cyalisation, dehydration and dehydro- 

genation. 

CH LL CHO 
I 

CH, 

r 

VII. 

	

i4 zo > 	Pkic or 

VIII. 
>(- 
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'-athy1dahdroquino1jsjnja salts were obtain" by a similar 

sethod. 

N.as.yanov', and Richards and 3tevema, used 

related method, to syntheatac 2- and 3- alkyl and aryld.hydro-

quinolizinju. salt,. 	H.y.nov, uaig the dius.thyl scat.].a 

of various keto-ald&*yd.a, found that the condensation products 

obtained from the ace tale and picolyUithtm underwent easy  

cyaliaation 	dehydration to 4v. 2' aabctitut.d dekydro- 

uir] iii 

ONS  

II'  + 

	

I 	

H 

- 

4L OH 
&-> I 	-  

OHe eM 

HeO" "bM 

itio__> L1IIf 14S0 

Sir 	 Sr 

t, usinL, La  •nol-ether or the mo-

.c.tal o . /3-Uikstone, fnd that ths products obtained, after 

this type of c;'ouM had been allowed to react with picoly]lithi, 

could be easily cycli*sd using alcoholic picric acid. 	This 

reduced the number of stages involved is the previous eynthea.s as 
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the dehydration was accornlirnhsd wLto - t toolition of the initial 

c'ciic •rc..&ct, P.;., 

Cc? 	 o.4 

CH P- > 

A(k 

øj4:oI1o1 ic 	 R=R =r (f, 
piri 

?( 	" 

1i r.tboi  

d.bydx'oquinoliiintm salts to be achieved. 

	

Glover and J011 	 1*k.to..3,-dihydro.. 

a-.quinouainiva salts (ix) from 2-03anopyridine and found that 

then* salts could be Converted, in .ms et.., into dshydro.' 

qulnolisinius salts, using acetic anhydrido alone. e.g., 

M.CHR. 	

O 	R 

	

± I 	 > 

eot 0 E 

AcO > 

X- 

I Ix. 



Th.y also ahowd that, by vaayi*g the aliphatic precursor, a 

general eynth..ia of d&iydroqniaoliainiaa salts i. available and 

their snthanis has already been .zt.M*d to I ,2,3 and 4 sub-

stituted d.h7droqitaoU4,t(we salta,,,,, 	mis synthesis is 

Capable of further extension by variattcn of the pzidin. 

pr.ciir.or. 

Banaod.bydroquinolisinita salt., •.., compound W e  

have been prepared by Bra& t t ali.a o have m ade  .ztansiv* us* 

of cyclodehydration in 	.yxitae. 

r2 fl 'PAP 

  

 

> 	'r_ 

•eeide tin a ker .-b unal 	ncatn w ..tlover and 

ho stated that be was unable to extend his method to 

the synthesis of 4,6-diasthyld.hydroquinolisjgiuui salts.xw&j"tjon  

of molecular models, shows that the formation of 4,6.dis.tbyldshydr9-

quiaolizintim salts is not steno ally ispoasibie a1thoub the methyl 

Irops sight be out of planw in the final molecule* 



(ii) at.ste aintisses o: 46-'d,ta,thy3.ds*ydro-. 
iu4noU'nt% ea.ltp. 

U 
With acnoil. thio.-. , - _ . n. the .zp..t.d initial addiact appeared 

to be foresd but no cycliasd material cauld be i.olat.d using  s&i 

hydrogen bronido ei the cyclising agant, only starting material 

being recovered. 

NHOH
He.- w > ~ I ; 

e4 e41. 	 proeiuct 

ei 	
43 

EY0 3 

acetone was hardly more suceosafti. Again the initial adduct 

was obtained but boiling hydrobronic acid had no effect on this 

asterial and treatment with alcoholic pioric acid app.ar.d to 

result only in dehydration o f the uncyclieed atrial. 

CHI  

t1III!:i- 
CHz 	cH 

> 	
•,jO••f 

Qrj 
/ \ 
II t) 

 ( 

CS.43  

PIc.tc 



(s) * report by wiI,cIIsaan61.t alt. iisr 

atr.t.d aldslqd.. imre .asdsaa.d with $esly3. - - 

the resultant alcohola sysiiesd by the addi tics of brcstas in 

the cold to give 3-bre.o2-iydres..1 , 2-dóhydro , 1e1'quinolim-

ini'm brosid., led to an attempt to props" k ,6u.diMi.thyldehydyo.u. 

quiaolizinium salts by an en.laou. etho. 

( 
cIIIx 

eL C444
,,C'1ol4 CHO 

> 	
-• af 

.1coz.1 	.1), 	tiej q the 

reaction of sonoli thio-2 ,6-lutidtn. and crotonz]d.hyde, was 

treated with bromine ,  in ctrbora tetrachloride .o1&ticsa a sticky 

precipitate was obtained iiaesdiately. Crystallisation of this 

precipitate could not be effected despite  the  use of a variety 

of solvents, nor could the corresponding percblorate be isolated 

(sasiiag the material to have been cyclised). All other 

attempts to isolat* crystalline cyclic sat.rial or derivatives 

failed and attesptm to oharact.riae the oily product an various 

diriy&t1va 	rf' not eucceteu1, 

	

CHZ. 	 z "
I; > 	> CO-t 

CH   
- 

	

- 
	

ii- - 

ef Prod ucr  

	

H3 	I 3 cI4 
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ttaspts to ;z.pr. sod•l compouda miatir 
to the intezm.4tbt,e invqjT q4 in 4cIiar4 
.4 :Avven's si-tesio. 

(a) In ons,  of ticb.rd and itsven' pr.aratioss, 

nas01y that using the anal ether of b.naoyla..to., the ayoliasd 

product was not iaolsted initially, the roattion, yielding ia.t..d 

the csto derivative (Xii), prw-h1y formed by the c1..vige of the 

•nol ether precursor. This keto d.rivitive was subsequently 

cyclia.d using the acetic anhydride/sulphuric acid method to 'iv. 

ccspowid (xiii). 

alec'hohe. 

CH 	fier(e eel I 

A 2  0 	
> 	

Ph 

HZ-S04 	
XIII. 

43  

inc. thii  kit. C;-UA 	 it 4MON reea,n e to 

eappo.s that similar intermediate, are formed during  the related 

cycliaation, asecially since replacement of the phenyl group 

by a methyl group resulted in a straightforward reaction. 	If, 

then, a similar sariss of keto-alcehota to the intermediate 

isolated by Richards and teven, could have been synthasiced, 

this aijbt have provided s convenient route to dehydroquiaolis.. 



_ 31 - 

inium salt.. One of the llaitatjoss involved in such a sch.s. 

in the preparation of aliphatic precursors with a suitable 

functional group, e.g., sldsbjdan mad 
 I'd 

 -Jkatonan wh iah enable 

on hydroxyl group to be present in u. 1- or 2- position of the 

aid. shame. It the hydroxyl group could be introduced at a 

later stage a such wider ronjo of suitable int.resdiat.a would 

become available. The reaction of acetic abkaydrid* with pyrtdin.-

t-oxid.. suggested * possible route to compounds with zu, hydroxy  

group in the position I of the aide chain. 

.he pyridia.-IIoxjde is treated with acetic anhydride 

2-'pyidon. (xiv) is obtained". 

IIIIIIIL 	> 
TN,, 

0-.—CH3 

C--,, N~ 0 
I-I 

xly 

If alkyl groups are present £4 tZae- uad e- positions oi the 

pyrt4tne ring. rather different type of reaction taken place. 

For instance, 2-pioolin.-41.'oxid. yields mostly 2-ac. toxy.. thyl-

pyridin. (XV) and only a little 6.s.th7l_2_pyridcm. is 

obtained '(XV1). 
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xv. 

HS  

LJ4 

C H3  

xy!. 

0 

.obion 	in ui.. )YntLs1 -.  

used this t3rpe of reaction to insert a a.c)ndary hydroxyl group at 

a neighbouring saturated carbon atom, as shown b.low 

cc Ao 10i  
0  

Ac20 > 	IIIuIE:IJ 
c>Ac 

OH 

H2.EO 4  

XVII 
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It was hoped that pyridins derivative. Possessing 

saturated carbon atoss in the I-position of the aide chain sight 

undergo a similar reaction and thus enable an hydx'oxyl group to be 

introduced in position 1. e.g., (Xviii) 

OH 

.> 	
XVIII. 

I3 
	 H3  

uauq'r.t 	.. 	 :rtjin .'\id ti ri yi 	iyLro- 

qtainoli1ntua salti and the method sight then have been extended 

to ,6-dieath.yld.hydroquinoliaintua salts. Various attsspts to 

prepare model compounds of type (XVIII) were undertaken. 

(i) ?he reaction of the sodium salt or '(-tcoljns with 

benzylidsn.as.tophosone yielded a *ite solid originally thought 

to be compound (XiX)i.., £,_.( 2 0 ..pyzldyl)-I ,3-diph.nylbu tan- i-Qns. 

II( 
.r Ph 

HLOL 	ro > 
cc' 
/ 	 I 

Ph 
XIX. 



Nu.sver, It was very immoluble in Ithul, has a high melting 

point (2J.7..2k9°) • and a most unsatisfactory .naZy.La warn 

obtained. The N-oxide camld not be pespared, starting material 

being recovered. 

A stailar .xpsrimemt, using 2-picolin.-H-oxid. as 

starting material and potassium nethexido as catalyst, also give 

high melting (29I.2960 ) relatively insoluble material which did 

not analyse for the .x.cted cosj ound (CX). 

Pi-' 
/ C H3 	eM 	 Ri 

II KO Me xx. 

CO 
( 	 I  
Ph 	 p1 

of compound, continue reaction. L,ijy occur utween the aethyl.n. 

nr"c t 	-. 	.. 	. 	. 

product . tit above gave analyses closely similar to thuse 

of stern and Ma%Is.r's, it a...w likely that this type of reaction 

has take* place her., resulting in formation of palyseric 

product.. 

ia .xp.rtaant using sethylvinyl ketone and 2-picolin11-

IS-oxide, with Potassium mi thoxid. as catalyst, was no more 

successful. Only a very nmLU amunt of an oily product was 



obtained 	• ! o ezperirnt wan nuite urizitab1e an a no thod of 

- 

Co 	 CIO 0 

C. 

 

C'3 
W7.  

Co 
1Hz. 

> ii1I 
C- H3  

- 

fr* 	s.vinylpyridin., it proved eztr..ely difficult to prepare 

the H-oxide (U11). The N-oxidewa evantually prepared in 

.xtr.ely low yield and of doubtful purity. Atteapte to prepare 

the ac,toq compound ur to obtain cyclia.d aat.rial from the 

intermediate (XXII) were not successful. 

UC-0C 

 

H 	

± cI 
> 

C-HL 

/  
> 

/ 

,} 

C-H 
xxi. 	3 

elk 

l-4 2 O7..   > 
praucr 

eo 
Ia,-..' 

H 
)(XI%. 	

3 
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(b) ?oUowia the reported preparation t 	 icro- 

crot*nld&iyd. La good yield by a now a.thod, attempts were sade to 

prepare an intermediate of type (XXIII) i.e., where a chlorine atom  

has replaced the ether grouping in Riabards and Stevens prouru'r. 

;•. tbifct3ry jroiuct c 	ittu frQi th* reaction of 

i1y1itti 	 -c;iorocrotoii. lo:jJe, tu- tr. 	routctJ 

tiae 	 .t 	trn.J.' 

 

of 

cau tribt 	 . .t 	..1itr 	f 

crotonaldahydee 

cHO nlrr,4 14  

±/I 

43  

(c) In  

k, HOH 

a HS  

XXI I I. 

•. s co-c'ir 	Mn 

extensive study of the reactions of dime thylac.tyl.nedicarboxylate 

and pyridine and its hcsologi... .nly recently has the structure 

of so.* of the products obsiiined been finally established with the 

aid of modern vkysidal methods of 	 It would appear 

that then pjridin. or 3-picalino and dia.thylaontyl.n.dioarbcxJl.te 

react together the sequence of rsaa tics is a. follow., to give 

compound (XX1V): 



- p - 

eooNe 

\\\ 
cooMe 	>  

WO Me 

b ,oHe 

coo me 

oOHe 

C004 	 eoot4e 

--~f ewoHe 	 C0014C H 

e oo Me 	 eoo m e 

e,00 He 	 eo0 M 

ooHe 

> 	 HorMe. 

14 e-00  Mc 

i f rction U' t-'i 	- 	 1-bat 	-'-:.ue :z-id 

occurred at the m9thyj group of 2"ptaolin., than a .3uth..ig of an 

int.z'a.diats of t7p. (XXV), oap*ible of oycliaation to a d&jdro-

quino1i1ni .alt, mi&t bava r..ult.d. 

CHS  

I  r T-4  

CH 
III 

> 
CIO 
eH3  

xxv. 
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gainst this is the fact that Diel.a and Pietor73  have found that 

( -,icoline and diaethyl ace tylendicarboxylat. appear to give rise 

t the 6-methyl analoguo of compound (XXIV) i.e., reaction at the 

N atom occurs. 

Both 2-picoline itself and the sodium salt of 2-picoline 

were allowed to react with 1-btrnp-3one wider a wide variety of 

conditions. In every case a very dark sticky material was obtained. 

either as a re5ult of violent reaction when higher temperatures were 

used or, as in the case of the reactions in the cold, after standing 

up to three months at -260C. 

This was unexpected as 'normal' reactions between dime thyl 

acetylenedicarboxylate and heterocyclic bases have been cited under 

all these conditioAsl4'1  ' 70 ' 71and the olternative reaction shown below 

seemed most likely to occur if reaction with the methyl group failed 

nd r':ct.in )ccxr: t t.' 

-
CH EeOe 

QeoeH3 > 

Coe H5 	
-I, 

çI!Iki0 	.> 	 CO 

C H3, 	 H3  

'rho most probable ex.Lnation is theft, indtcd of 
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2 molecules of 1-butyn.-3-one reacting with the base to give a 

cyclic product, a linear polymer is obtained by reaction at the 

$ atom, followed by continued reaction at the negative centre in 

the aide cbain.e.g., 

Q CH M C 	
Coe HS  

c113 
	 C143 C 

?his would account for both tar formation anu the very deep red 

.: 	..r. 	irrrrei 	cctrut 

L uiJ..edby 	 Ioe 	 ur:tori , 

atron 	bcr tion .t 

ii experiment wai the 1it in attempti to Lrre 

4,6-dimethyl dehydrquinolivinium salts or related compounds. 



ILX 

The work  described in this section seess to suggest that 

ynthai.i.. of 4,6-dia.thyl dehyd.roquinolistnium salts, although 

sterically peas ibis, (fro. the .xts-tLos of aod.la) evidently 

requires very drastic conditions to taduce Gyaljs&tjon of  the  

Intermediates, Since the experiments described toUownd esslagous 

routes to previously sacc.aful syntheses, the energy barrier to be 

surmounted oust be very comsid.rsble sad it L. pr.bablo that the 

stability of any intermediate would be endangered, if not d..troy.d, 

by any conditions which would .tt.t sycliastion. 

While this is born, out by thi experimental work, it Is 

s*rprising that the 00401 ezp.ris.nts involving the H-oxides were 

not more successful. In the case of the bey1idsaacetopienorio 

and me thyivinyl ketone coidensatio@ with 2-picolin.'44-oxid. *  

formation of $ prolonged aid, chain would Probably prevent N-oxid-

atios occurriag due to sterto difficulties. !.t th.rs am cases 

known where bulky aide chains have not prevented 1-oxidation, e.g., 

Adaiis72  has prepared the K-oxide of 6...benay1ocy..2a.metyl pyrictim 

but the bulk of this aide chain would not compare with that of the 

diner or tris.r, etc., which may hare been focusd, 

be ras'ns for the H-oxide., when formed, failing  to 

react with acetic anhydride are not at all clear as the acetic 
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..nhydride r.—arr.ng..nt is w.11 known and has been shown to 

occur in varioim sys t. 

ithin prsant kaowl.dje of sz*zia.nta1 ts&aniqu.a 

It is unlikely that  a stifactory synthesis of 4 06-dtiis.thyl 

debdroquino1iainiva aalts can be evolved. 



— 

A'!' 	TO 

(i) i revtou.a syntheses of Zequinolt±oa and 
-kUry-.-o1 . uies. 

4-uino1izons (X.XVii) was first prfpar.dby the con-

d.nsaticn of ethyl--pyridy1ac.tat. and diethyl ethoxyaeth1.n.-

salouot, followed by hydrolyeia and decarboxy1rt1on to remove 

oO 

ErocM c (coo Ei)2  
>1 	I 	I 

Leoogr 
XXVI 

dLM 

hjsis 	
1T21 

teboxj I• 	 < 

u •i ('.t..Lr 	:-j'r. 	1- 

acetaMda or 2-ri4y1ac.torutrU.. k-.uinolisons substituted in 

both rings hv- also been repQredby this reaction and have been 

used in various attempts t synthesize cytisin.. 

klthough these earlier methods a3.1 started from yridin.. 

containing an acetic said side chain in the i-position, it has bean 

found that ethyl 5-cyano-2-ethylnicotthate (XXVIII) can be 

condensed with diethyl athoxysothyl.nasalonate to give 7-cy-ano-3,9- 



XX)x. 

— 	 - 

s ( 	 . 

Epoo 	 E 

ji 	

EOH 

N 

XxVIU. 

et.1 etQA 	 ttf 	 o .oy1 

•thoyasty1as6salonat. 9  the sese workers also .ynth.te.d 193.. 

Lain, which was  found to be converted 

to I t  3.-4U* thazycarbonyl-4-q uLnol isms  (xxvi) at its melting point, 

k-.uinoljaonen beie also been reported to be ford by 

sef-condeneatjon of 2pyi4ylac.tio aster, e.g., ccapound (xxx), 
and ass result of passing ketene into pyrtdin., •.., ccapound 

(xCx1). 2flyaH 

H3  

XXXI. xx X. 

. 	 nt*i ol 

q'zino1isone aye tea was reported by Adam and Mifechn.id.r ' tho 

synthealsed I 3-die tho carbonyl yd liscn. (xxxii) 
by the condenutioui of ethyl p7ridoa,.6.ao. tate and diethyl 
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ethoxympthylone •: 	?r.  

cOoEV 00 

	

H 	

coo 

Nm.oEI 

0 	 OH 
XXXII. 

	

.11) 	fl 	 . 

sltiniva hydride, to the corresponding dihydric alcohol as 

complexes formed iediatol3l on addition at the lithium a1"tnii 

hydride solution. 	These metal conplx.. could not be brakes dowe 

using 6 Hj 4. It is iat.r.atine to not, that stable lithium  

salte of a ruther si.tlar nature have been r"artod. 89  be formed 

when  

lithi.. 	 0 HO 
0 	 6H 	 11 

C _ L _ — C,e4 	 > cc Y 
3 	 CH 

XXX I IL 

+ 	 I• 	•••i 

C 14 
> 

have consisted of. h.t.rosyaJic cosIeound and an IliPhaU.0 

cp0un4 which were allowed to react together to produce the 

biayclic system, 4h.n applied to the synthesis of 6-hyd.rox4.. 

quinoltaonsa the methods suffer from the disadvantage that a 
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lengthy pr.liainu7 .ynth.sis of the hi terocysi ii cospomad is 

usually required and a synthesis of the quinalixine rift system 

from purely aliatio starting materials would be a great 

advantage. 	To synthesis. the 64bydzozy'4'.quinolizas. system, 

one of the starting materials requires to be. 2.'p3rridona, by 

analogy with revi.ua work, • suitably activated aethyl or 

mathyl.n. group attached to the 6-posittoa of the pyrldons ring 

would be an masential feature. 	A large part of the work 

described in t..e section was devoted to attempted syntheses of 

suitably substituted 2-jyridou.s. 

(ii) 

*1410 n large si.b.r of 2-pyridoas. are 1*own, including 

many with abstituents in the 6-position, there are few authentic  

reports of 2-pyri400s. containing a mathylene group in the 6- 

pa. ition having been synthesised directly from aliphatic starting 

mat vials. 	Mast of the" have contained the gronpivg -CHPb is 

the 6-Position which would be of little value in thiz work. 

A sore promising approach appeared to be via the Z-pyz'ace 

series. 	2-iyrtdogee have been frequently prepared by treatment 

of 2-yroais with 	 nia. This reaction ha. been studied for 

over ?O years aM has generally been found to proceed in good 



- 

yield Under nilU conditions. ork by 3tacs.n and i*ihpmi 

suigs. ted Possible aethods of synthaniain 2raaee possessing 

a "oide chain cnt.iiing an activated aethylane group, 

uaann re arod 6substitut.d.qronea in good yield 

from ethyl whes4l proiolato and an .cyi.cøtic enter, or an acyl-

acet'nø, in rtnce of nodium ethoxide. 

	

R' 	C R\C 
 

C. 
'.4 + 	 N6.oEr > 

2. 	C 

	

/ 	 I 

	

JZ, CO 	cooEt- 

•iaow en" .ittained ,5-i U axcrbnyl.u-

sath3 1_2_pyrgan  (xxxtv) by the (ichs.1 reaction of ethyl ao.to. 

acetate and diethyl ethoasthylen.sa1oate. 	better yields of 

th sass pyrooe were obtained using ethyl ethozaethyl.sscyano.. 

acetate as the ssooud cosponstt. 	Treatment at the pyrt. (XXXIV) 

with aonia and hydrolysis then led to the yri  

	

Ecoc 	 Eo 
CH L ________Erooc Z,-cooEr,  

+ 
frOOCC00  

XXXIV. 

H 00 c 	 COOH 
NH* 

> 

NCIO""Co 

H 

xxxv. 

Ei-ooc 	 cooEr 

HL 
I 	H 

XXXVI. 
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1.:. er of these re.ctioi, replacemmut of the keto 

Cc t-r 'n /1? -i•tons by disUql esetosedicarbozylato (XC.CR20 

.t) e•:1 likely to lead to the formation of a 

Posseming the grouping 'CH,.0OO7t is the 'ositioo. 4nce this 

grouping possesses * suitably activated m.thl.ne  group, conversion 

to the corresponding pyridos. (XXXVI) would provide an ezceU.nt 

starting material for further syoth..... 

..v.r, Prr.rs79h4 show earlier that diethyl acetone. 

dicarbozylato and disthyl .tkozjwetkql.nosslosate react to yield, 

not a pyrose bat. dsrivstive of rssur.isol (XXXVII). 	This was 

preawsably foresd by Michael addition followed by a D1cMainn 

cyelisaUosi instead of the izp.ot.d lactcniaatis, to give cc*pound 

(XXXVIIA). 

Sooc 	
ecoF- 	

E-oocrr eOOEfr + 	kNOE r0Jioo 	
> O ,k S1 j1OH  014 cooEr Etooc.C L  EYOoI 	

oo F-P 	 C00151,  XXXVI I. 

Emoc 	cooEi - 

XXxvIi.A. 

Ck1  

(:... 	 . 	'.• 	..':' 	1'.:, 

diethyl ac.ton.diaarboqlste asd ethyl propiolat, we" not suaccea..' 

ful. 	Despite th* use of a variety of basic catalysts, so 
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crystalline product. could be Isolated from the attempted 

condensation of those two substances. 

sisilar .*periant , using ethyl eriy1 r: tolat* and 

diethyl acetocsdicarbcsqlat., gays ixij Li 	-e Q_fl14 gte 

(wviii) together with a small yield of 	 2ct 

(apt. 17.9°). 	The latter had as ultraviolet spectrum similar to 

that of compound (XXXVII) (Ttg.IiI) and its infrared spectrum 

Indicated the presence of atroagly hydrogen bonded (Chelated) eater 

group(s) (peak at 1672oa). 	on the basis of this .vid.nce and 

anslyste, it was formulated as compound (XXXIX) indicating that a 

reaction ens1im 	 r: - 	h:, " .ccri 

1+111 

i: L&r 
EFooc' 

fl 	t i.: •t 	t:. 

COC 
&ooc 	

Ei-o 

cooEe 	 C; - 

C i- .0 	4.COOE-F 
' 

OE#-
)(XXVIII. 

re O pyx14on ( 	r.cL :o 

die thy] ace toa.dicarboqlst. and ph.eylpropiolid.. was not 

e - 

E-ooc 

CO + 	III 
	 P-ooe--.1  

ooE - 	
coo EI 	XL 
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(b) The reaction of ethyl anstanedicarbostl.te and various 

•thoxynethyl.as cspcusds was than .xasin.d. !).sptte rr.ra'. 

earlier work which resulted in the synthesis of the r..or.inol 

derivtive (XXXVII) by this type of reaction, it was hoped that 

the Discksagin cycli.ation of the tatarssdtste could be avoided and 

cycliaation to a 2-pyroe derivative achieved, 

(I) The P1icJiaal reaction of diethyl .c.tonediaarbozylcto 

and ethyl .tbozym thyl.n.cyano.c. tats in ethanol, using potaestum 

hydrozide or aodius ethoxids as catalyst, yielded a yellow 

cryaiflth. product (set. 18-9°) whose infrared and ultraviolet 

...trs (flg.IY) showed clearly that it was neither a resorcinol 

derivative nor a 24pyrozie; analysis indicated an empirical 

formula C 1 M19KO7. 

That this compound had structure (XL1) was cosfirasd by 

it. infrared .pactrwa and b its reactions * 	Treatment of the 

compound with ethsnolic hydrogen chlori 	wc  

and a quantitative yield of sommius ciuiie kc.f. 

t 	•:.1i. F-  

\_CoOt - 

t 
/ 

boiling the aosiouad with sodium ethoze 

compound (XLIII), 	The infrared spectrum of compound (XL1) 

exhibited peaks at 3380 end 32Dcs', tndiostiv& of a primary 



amino group, and it 1680, 1700 and 17250.1. 

E- coo 
N..oE 

	

EPoocj-p/ 	

heAfr 
> 

NO 

00 Ep 	XLIII. 

&ooc7 cooEF- 

rL 	 C O 

CooEfr 

-.1W 	 .. 	 ute4 t ti'e eøter 

group (in position 5) iMoh La lqdroge* bonded to the 2-eatno 

group. 	The .atu' aarboiql group at position 7 is likely to 

POSGOGS conotd.rsb3.y more single bond character than that at 

position 5 because of the contribution of pyryliva bataine 

atructurea to the 	onanc. hybrid and the absorption at 1700aa 

Is therefore attributed to the ester sarbouji at position 7, 

leaving the absorption at 1725ca for the 5..thozyoarbooyl 

group, which is nornal for a conjugated ester. e.g., 

EvooJl 00  

I 	I 
NM 	

C.w 	 NHZ. Z. 
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The structure of the products (XLIII) and (XLII) was 

established as fs1loms 

Comiscund (XLIII) was identified by comparison of its 

ultraviolet spectrum (Fig.ii) with the aectrs obtained from 

compound (XXXVII) end (XXXIX), by its lyri 

red spectra which showed peke at 2zaoam' 

I670om" 1 (bydrog.n bonded ester group(s) )* 

Proved very resistant to hydrolysis ad an attempted conversion 

of compound (XLIII) to compound (XXXVII) failed. 

The structure of compound (XLII) wes partially establish-

ed by comparison of its ultraviolet spectra (Fig.i) with that of 

the pyrons (xxxiv) obtained by Umonson. Strong similarities 

viz* present but the apActrum of compound (XLII) ronaa.d an 

extra 	r r 	 Us was attributed to aI -stio 

(XLIIe =? . 11bj anu wza confirmed by the forauuuii of a stable 

sodium u1 t. m trestsent of the pyrane with sodium aarboniite 

solution, and by the formation of an unstable aonium salt to 

treatment of a solution of the free pyre.e with gaseous smiacnia e  

Confirmation of the structure was obtained by analysis and 

comparison of the infrared spectra of compounds (XXXIV) and 

(XLII) (q.v.). 

The infrared spectra of compounds (XXXIV) and (XLII) 
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both show an unusual feature. Thia  is the peculiarly high 

absorption(1785-1795cowl  in the aarbcn.yl region. 	Ccpod 

(XLII) exhibited peaks in the cirbony1 region at I7I, 

i7.8 NO 179cs" 0  and these were attributed to the carbonyl 

groups present in the 2-03-0uu and 3.positiona rsamctiv.1.y. 

h. pyrose (Xxxiv) also showed carbonyl absorptions at 1715 9  

1745 and I7800 1 . 	These results support the assignment of 

the 1748cm' frequency to the 7-ethozycerbonyl group in 

compound (XLII) • 	That the c3rbcnyl group in the 2-position 

absorb. at 17150.11 and that in the 5-po.iticn at 171+5aiii' 1  is 

supported by previous result. t'°, 	The abnormally high 

absorption frequency of the ester carbonyl in the 3-position, 

which is present in both canpoand., ap*ara to be due to the 

proxisity of the 2-carbonyl group. This electrcnagative group 

would bare an electrostatic effect on the carbonyl in the 

n  

(-,__•o 6_ 

ill 	 C 	;'.tct. 	ric' t, Lj, e:v.tjon 

in its fr.qaency of absorption. 	Some support for this assign- 

sent of th. high absorption freu.ncy to this oarbomyl group 

coses from usp*bU.shed work in this department 80 where a aiidlar 
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effect wee fod In tø infrared spec true of 3-ethoqearboe4-. 

cousarin (XLIV) ( 	=1715 and 1770cs7 th 
CO 	 4 

C%"—,  
XLtV 

r0 oc. 1 7'-1.1,eooEt 

NH. CH3  

Erod 	XLV 

iiL.r 	fect, athouh not nr.Lj 	..ruzwunce, bia 

been noted is the infrared spectrum of conpounds having sisilaz'ly 

positioned el.o trunegative groups . 8z,,,,  

Attaspkd $-ssthytstiost of compound (XLI) • using sodium 

ethoxids/asthyl iodide, resulted in the formation of a yellow 

compound (up I34 °c) wMah appeared to be the expected material 

(XLV) from comparison of Its ultraviolet spectra with that of 

compound (XLI) (ig.iV) • but a rather unsatisfactory .malysJa was 

obtiined. 

Farther confirmation of the infrared assignments for, and 

hence for the structure of, compound (XLI) was obtained when 

diben*y1 k.tone and ethyl .thoquethylaneoyanoac.tate were allowed 

to react together in ethanol • in presence of potassium hydroxide, 

to yield compound (XLVI) • 	ince the infrared ap"Win showed 

peak. at 3380 nd 32%ss' (primary ONeUrefthing freqmesctes) 

with 'wily 'tne croni absorption at 1670m 1  $)-carbonyl 
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group, ydrogsn bonded to NH , the udg.nt of the infrared 

frequencies in cospound (XLVI) was supported. 

Ph 	 FI'v 

1- 	Il 
C 

NCjf4a 	
Eroo' CN 

Ph 

EIooc 	Ph. 

I fNH  

> 
XLVI. 

dcs7L N 

XLVIB. 

Jnfort4: 	 ¶. I c( 	eny1 oct....ideiVde 

and di.thl .c.tonsdtc.rboxylate -' .oenzj1 katous, to give 

oosauada (XLV1A) or (xiYiis) and hows completely coiifir'u the  

infrared data, were wb0117 anaucc.wsful. The structure of 

oospound (XLVI) was confirmed tj c 	ri:i 	its ultraviolet 

sjectru* with that of compound C-0 	and by 

analysis* 

The intaroonversiona of oo.pounds (XLI), (XLIII) and 

(XLII) are explained La chs 11. 

(ii) the reaction of diethyl ac.tonedicarbo*ylats with 

a soles of ethyl .thoxyethyl.nsoyaaoacetate, in anhydrous 

ethanol using sodium .thoxide aai catalyst, yielded deep red 
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•rt.l. (s.p08-9° , .iz.d a.p. with compouDd (XLI) showed 

d.pr...ion) formulated an ( 'ii). 

ioGI2•iT 
COO Ei' 

NC 

 

NHL  

E'ooc 	Coo 

XLVII  

Emo 	 coo Et- 

ar 	eooE)- 

XLVIII. 

Eooc 	 COO Ei- 

'I 	I 
14 tN 

eooEr 
XLIX. 

iri c .tju i&ut. b 	red b; tie ro,'-ction of 

second molecule of .thyl sthoi methyl.n.caao.c.tat. with saspound 

(xLI). 	It would appear, then, that double ttoba.l additios 

're1r cyoliaetion.L.'., 

&OoC 
1 	 Eoor"-,eooEfr CH  

+ 2 II 
CO 	C 	 OH 
CHL 

 
NC ' cooFi- 

cooE 

.tctr 	o 	.. 	( .. v'li 	 ir 

analysis, from its ultraviolet sastrum Mg. V), and from its 

i:i-jr.i 	cru 	.,v. 	x 	:-L 	 rt...t 	ar1ic 

ivr 	 t.-o 	 .,utn 	 t,i 
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sarbuan], sb.orpti 	( 	17Oss 	in 	-. 	 !' 

tJ'r. 	 •f the ..i_ te 	
-S  

yooE.- 

tirstory .inaly.r, could not be obtsir'  

their infrared and ultraviolet spectra aiigge.t that they probably 

bay. structures (XLVIII) and (XLIX). 	Compared With the parent 

conpound, both show hyp.ocbromia shifts in the visible rsion, 

clearly owtaC to the reduction in the extent of conjugation 

present in the aclecul.. 	Structure (XLVIII) was arnmined to 

one cosound as the bast- of its infrared spotrua, analysis, and 

Its .olubility in sodium carbonate solution (s.fo th* lower 

vinylogu. (XLII) )a 	inc. the second compow*d, with postulated 

structure (XLIX), was separated from the first (XLVIII) on the 

basis of Its relative insolubility in sodium carbonate, it ...s 

likely that the poor analyses obtained for the compounds sq be 

due to conttna tics with each other. 

In an attempt to prepare compound (XLVII), using potassium 

h.ydrocide as catalyst, a very snail amount of a red crystalline 

compound (..p.235-7°) was obtained, together with the desired 

product. 	Although this scapoud's ultraviolet spectrum exhibited 

siatiariti.s to that of compound (XLVII), its analysis and infrared 

spectrum showed it to pass..s a different structuree Elemental 

analyst, indicated an empirical formula Ci?16)1?o,  4iiah cot esposda 

to compound (XLVII) lees two ethoqcarbonyl groupa, but the 
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structure of this comund remains unknown. 	The infrared 

spectrum did indicate, however, that the 3.sthcxycarbcnyl group, 

hydrogen headed to the 'tno group, was still present. 

ttanpted N-esthylation of compound (XLVII), using 

dianous than, in ether, failed but yielded a red/blue compound 

which was also isolated from the mother liquor. of a preparation 

of the original pyrezi (XLI), together with a littie of the 

pyridon. (XXXVI) which had been the original object of this work. 

Its a.p* was 	but mixed a.ps*  with both the pyran (XLI) and 

the propas. derivative (XLVII) showed, depre.rntoa.. 	Analysis 

Indicated an empirical formula of CI(N2O 10. 	h• ultraviolet 

spectrum of the compound (Fi6.V) indicated a close relationship 

with compound (XLVII). 	Inca the analysis corresponds to 

compound (XLVII) with the addition of the clamants of water, and 

the infrared opoactrom has a peck near 36iicrjm. 9  it was concluded 

this couound is a hydrate of compound ('LVI1) but the mode of 

combination of the elements of water is unknown. 

(3) A series of reactions was carried out with diethyl 

as. tonedicarbozylats and othasymethylonsoislanwitrile, under 

similar conditions. 

Using one mol, of potassium hydroxide in alcohol as the 

sataijat, the reaction or diethyl ac.ton.diusrboxy.at . and 

.tboymethylenasalosonitslle producod q  in low yield, a yellow 



cosnd (a.p.i6-6°) ithiob f1iore.o.4 strongly in vltrasiol.t 

110t. Comparison of the ultraviolet spectrum of this compound 

with that of known qwinolisoneii (Fig.. VI & VII) indicated the 

prealnos of the çuiaolisine nucleus in the compound (peaks at 4 9  

Lnflexi: 	c _ 	 c t, cc.n 	.etn 

ee 	.1 	 •r 	t 	 \ 	' 	. 

due to CH, and at 1753 and I74000 1  attributed to the uncon 

jugated anu I ,-.thoxyearbo*rl groups respectively) 1.4 to the 

foreulation of this compound as (c)* 

ooc 	cooEi- 	 coo fJ- 
coo E 	 o4 

NC 	

OH

NC 	 COOD, 

N 14 

L 	 U. 

U ir : n.e.&', uut using 4 Moled of potannius 

bydrozide as the catalyst, a colourless cipowid (s.p.129-300)  was 

obtainede 	tnoe its ultraviolet spectrum was very similar to 

those of compounds (xxxvii), (xxxix) and (xLiii) O'l.gc.lI & ill), 

It appeared to be closely related to theme cospound.. Analysis 

and Infrared spectral examination (peak* at 	 du. to 

$fi2  stretching frequencies, 23Oca, due . 	N 	ui I7Q. and 

I670c1I1I  attributed to 	&nd -CiH bydrogøn boned eater groups 

z'esp.ctive].y) established this cospound's structure as (Li). 
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The low yield of ot*pound (L) may be accounted for by 

ocetinued condensation of the aethylens ,  group in the fin.]. soleoul. 

with further aolsculss of diethyl ace tonediwaxbozylate, or with 

•thaethylenmaslcnonitril., or by ciepeting reactions which 

ccnsi the intez'aediateas 	cheae Ill attempts to account for 

the various reaction oducts. 

(k) ?taeeroum attants to extend this interesting series of 

reaction., by w.tn diethyl acetonediozalato as the dicarbco.yl 

conponent, were completely umuotwoftle 

n attespt to utile the possible reaction between dietyl 

/3 -ethoqa.tlqeneacetonsdica2boxylat. and cyanoscetanide (q.v.) 

W 	19O unsuccessful. 

(iii) , reported eynthesis of c(eroui4 ('xvii) 
cUe thl 6-.tho'c arbouthyl-2-jy-rone-
.icarbo.ate. 

he nyntheaia of this ccmu&d by the codansation of 

dt• thy]. ac.ton.dioarbo.r'lato and diitèql ethoxyaethyl.nsmalonate 

was reported by Mitre in 19380 	He a2io reported the conversion 

of the jiyrone (XXXVIIA) tnt the corresponding pyridon. (XXXVI). 

Repetition of this ocedessation roduced a copoud (a.p.106-7 0) 

which eassed to be identical with that (1@.p.10.50) obtained by 

Err.ra79  and already forau3atad an (XXXVII) on the b5i3 of its 

ultraviolet and infrared eectra. The ..pe claimed by I4itra for 

the pyron. (XXXYII4) was 106°  and it would therefore appear that 

0 
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'itrs, Unaware of 1rrera' s earlier work, wrongly assigned 

structure (XXxVIIA) to this compound * 	Hitaa'a dais to have 

synthesised the pyridt*. (xxxvi) by the action of samonia on 

ocuyouad (WVI1A) is also refuted on the grounds that this 

pyridcn. (a.p.119"20°) has now been synthesized unequivocally 

(see later) and its structure proved by degradation to known 

conpounds. 	Mitre reported a m.p. of 2& for this ridcne 

and it e,o.s likely, sine, his analysis results r. satiafact-

cry, that the compound be obtained we., in fact, an isomer of 

the p'ridone formed by r.plaoasent of ens hydroaji group in 

ocsound (xxxvii) by an amino group. 

As a result of the reaction at diethyl scetoedicarbcoy3.. 

ate and ethyl ethyseth4enecysnoacetate, M.ttra claimed to have 

synthesized the wron. (LII) sad reported its m op. as 1112° 

(colourless needle.), 	It is now clear, however, that this 

con ound posses... structure Mill), 	The compound derived 	 S 

from it by tr.st.snt with womda is not (Lill) but wob.bly also 

an aminophenol. 

C4J 

L. 0>0 

oo 
LII. 

OHL  
H 

Eiooc 
Lill. 
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(iv) The .iyntheal o diet. -ethoxic&rboi.. 
Mt ar4 it. 

wj; sone 	 000u4. 

4ne. it was obvious that an indirect approach to the 

deaired coapound (XZXVI), via the 2-prtce cerise, was unlikely to 

be very suoosc fii, an alternative synthetic rout* was examizwd, 

EthY1, 	inocrotosiat. and di.thyl ethoxyethylene.' 

nalonat. CO!IUC .i a together, in basis conditiona, to give dieth yl 

6i.sethyl_2iipridcn._ ,5-d1.carbozylat.( 	I 

CM 

	

Eivoc 	

oe coofr 

HooC 	 WOH 

CH + 
	

ros 

7 o  7H/  
\eOOEP 	

U3 

LIV 	 XXXV 

Ap sci, ( . 	r i v 	:ç;ro1i. 0. t:.e eater (. .. 

been obtained by 81aneen and by Errera,-Laing two further 

•.psr'at. method.. 

The correa<mdi ,/3-ino c.i.iund (LV), d.rivt from 

diethyl 64etonadic3boxy1te, 	)e ez1.ct.4 to uro ifl 

enalageue reaction with diethyl etho metbylsae.alonst. to yield 

th( 	: ' Zi'. )1' C 	- 

CH 	 CH 

	

t•DoC 	 Eo\ 	
oocz  coo E 

fI4 
U 	+ 	II 

CH 	6-00C, 	 4L 
I 	U 

Erooc- Eoo/ 
LV 
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Treatment of di.thyl ao.toandis.rboxyl.to  in a large volms 

of ether, with anhydrous anmonis, gay. the desired oonpouzsd (LV) in 

6 yield. 	It was a liquid which decomposed slowly at roos 

tanpersture but, if used isa.diat.ly , it was quite satisfactory for 

•ynth•t!c purpose.. 

-amino.lutacast. (LV), on treatment with diethyl 

•thoxtmthyl.nan.lcnat., using iodi .tbozide as catalyst, afforded 

a yield of di. thyl 6-.tc.rbony1eth71.'2-p7ri4ofte.3,... 

dicarboz7l.t. (XXXVI). 	2he structure of this compound warn 

e.t.bliabed by acid hydrolysis and docarboxylation #f the side chain 

to the known 6i..ethy1.'2_p3rridoser.593_Z,tcarbo,qljo acid (WV), 

•.p9305.'J. (it.a.p. 30 0), by elemental analyse., and by ezem-

ination of the  infrared opsctra (peaks at I7o, 1703 and 1660ca 9  

attributed to the carbonyl groups in the aide chain, the 5- and 3-

positions And the 2-osition, r..ectively, and at 3300  and 

secondary a-in. stretch and deformation frequencies 

respectively). 	',1w ultraviolet spectrum (Pig.Viii), diich bad 

peaks at 328 1  263 and 	Lo showed certain resemblances 	to 

the spectrum of 6-e.tz ..-.. -yridon. 60  

Following the synthesis of 6-4 droacy-4e-'quinoliaone. by 

Adrn and R.ifschn.id.r ' ', the prtdcn. (XXXVI) wa, allowed to 

react with distZiyl ethoxyesthylan.malocst., uing sodium ethozid 

as catalyst. 	110 reaction ciuld be induced in boiling ethanol but 
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h.stL*g in daetylforu—id at 1000  for six hour., In the 

precensit of solid sodium ethoxid., afforded a bright yellow 

compound AiGh was strongly fluorescent in solution, both in 

ultraviolet light and day-light. 	Fammixation of the ultra- 

violet spectrum (Fig.V1i) indicated the pr esence of the quinol- 

icon. nucleus ( peaks at liO, 363, 274 0 22 and 	wit 

elesental asalysia eugg.st.d that inorganic sate. 	ut be 

j)rs..nt since a residue was reported, 	The presence of sodium 

was indicated Wben the emission spectrum of the compound was 

examined in the fl.me spectrometer. 	'.n this evidenc, the 

subs tans. was formulated as compound (LVIi. 

No a.azia ou4d be found whereby the fr.. hy1roayquinoX-

lion. (LVII) could be released. 	Treatment with chloroform zt 

hydrogen chloride in the cold, grinding with 31 hydrochloric 'aid, 

or shaking with sins uremylaa.tat., lift the compound w%ohanged. 

Passage of the cosuux&d down a weak said Lon-exchange column also 

allowed the material to pass through nuahanged. 	Treatment of 

the compound (LVI) with saturated ethanolia hydrogen chloride, 

however, yielded a colourless solid whose ultraviolet spectrum 

indicated that the quin.liaene nucleus had been destroyed. This 

compound, when treated with alkali in ethanolic solution, tinder-

went a series of colour change., being colourless in acid 

solution, deep yellow near p1? 8 and light yallow new p11 11. 
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ood In Shown .  

follows from the similarity between the ultraviolet spectrum of 

this compound and that of the pyridon. (XXXVI) (Figs. VIII & IX) 

which suggested that the pyridcs*e nucleus had recdn.d intact, 

from the analysis results, and from the infrared spectrum which 

showed .srbonyl absorption. at 16609 1705, 1730 and I750ca, 

attributed to the carbonyl groups in the 2- :.jittn And the 3. 

and . positions of the r-ag, to 	tt in th 

ester group in the aide chain, 	. .'i t. e:t.ir.t: ester 

carbos*yla in the aide chain reaps. tively. 

As shown in the formula* below (LVIII - 1..VIIIB) the 

colour chang.a have been explained by loss of a proton to give 

aasouad (LVIlIic) which has the longest conjugation path of the 

three molecules, followed by formation of the sodium nut 

(LVIII3) and aromatia*tion of the gyridino ring by be, of * 
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further prolon which rsdvaes the conjugation is the solci10 

with consequent lLt.nLn of 046ur. 

It ww hoped that the prup.rty of coapound (LVI) to 

oheist* the sodjum tan would be unique but repetition of the 

szp.rimont, 	jt'T 	toxi.d, 	 •'i 

ooEr 	 Eroock flz 

	

ea 0t  Eoc,7 	 Efr 

	

° 	LVIIIA 	
O_ 	LVIflB. 

ee 	 coo 

Erooc, 	 Eroo- 

Er 

LIX. 	
LX 	 LXL 

urunic b4e1e 

•.., quinoline or isoquinoline i4ar ii t4iA um or sodium ethozid., 

led to the isolation of two complexes (e.g., LX) of the hdrozy.. 

quinoliaoa. (LVII) with the organic bases. 	]early thee. 

compounds cannot be stsbLlia.d by chelation, which Is ireeaably 

thr 	In w;.ch lithium ani z34, 4 JUa Ion6  c, Le 	 'robably 

tht ~ lr Px 1stence ele 	n A—c 1z fitivn  

heterocyclic nuclei. 	46ki the osee with the .o4Lm derivative 

(Lvi), these conplxss end that with litkiLua, cannot be sade to 

relies, the free hydrozyqdnoltacn. (LVII). 
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Treatment of the pyridons (XUVI) with diethyl .thoq-

.tbyl.n.malonat. in the presenco of potassium ethoxids, for 

reaction times sinilar to those used in the experiments with 

lItbiwa and sodium ethoxide, yielded only the umoyclised 

pyridon. (Lviii)e 	flowevar, den longer reaction times were 

used the corresponding potassium salt to compound (LVI) was 

obtained. 	The pyridon. (LVIII) could be re-cyoUe.d to 

compound (LVI), using sodium .thoxide as catalyst. Dinethyli. 

aniline and trtethanolasia* are not effective catalysts for the 

coliaaticm ., &tnce the,  nin would be laza effective in 

tor1n / — C riexø, tii ru1t uiorti t 	view taiit •ino- 

its. and ioc1 '4noiLne do fo 7V -complexes with the hydroxy-

quinoitsone. 

inc. th. free 6-bydroxy4'quinolison* could not be 

obtained, it was hoped that treatment of the sodium or isoquinc-

ha, derivatives with an inorganic acid chioride sight yield the 

6-chloro'.4-quixsohiaone (LXI) directly. 	Treatment of either of 

these oopoinda with thionyl chloride, phosphorus pentachloridi 

or pkaosorus oxyokilorid., in a variety of solvent, and under 

different conditions, gaye no identifiable product in reasonable 

yield. In only one came was a product isolated, and then in 

very small yield. This was obtained when the sodium derivative 

(LVI) was treated with phosphorus oxychioride but analysi, showed 

the absence of chlorine and a residue was left after combustion. 

This matinal was of no synthetic veins. 
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Tasylation of the 6-hydroxyl group was attempted in the 

hope that this would provide a compound of similar reactivity to 

a chioroquinolisone but t  although a little sulphur containing 

material was obtained, using the isoquinoline or sodium dirt,-

stives as starting material,, analysis iudic*ted that this was 

not the compound required. 

The sttenpt.d preparation of a 6-.etboxy.J4wquinolisone 

from the sodium salt (LVI) and sethyl iodide was also quite 

unsuccessful. 

In an attempt to ayute.is. 6-chloro-4- quinolinon.e 

directly, compound (xxxvi) was treated with thianyl chloride 

and similar chlorinating agents in an effort to obtain the 

corresponding ehloropyridinee. 

cooEV Coo Er 

H2CcQE 	

> 

oc H 

SOCIZ. 
 

o  

0 

rjri:ii.xi'1y, no i ro,wct 	be isolated; thu 

reaction invariably produced evil on.1.in4J intractable oils. 

Finally, attempts to induce reaction between compound 

(xxxvi) and diethyl ac.ton.dicarboxylate (c.f., compound (LV), 

.'.aheee II) or diethyl oxaloacetate were also uncucc.aaful. 
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The r.sctiooe described with di.thji1/3'iuuinoilutaaonat. 

are illustrated in Scheme We 

(v) Attrnpta to til1si other 2-yridee se 
tirttpg mate  ila in the u._theia of 

() tei mentioned in section Ci), Govindachart at a1ia75  

bae sade use of the reactivity of the methyl group in ethyl 

cyano-esthyl nicotinat. ((XVI 11) to synthesize quinolinones. 

( .- 4 	.' 
' .I 	). 

	

ooEr 	 Erooc 

&o-H 
I<c'E-v 	 Nj 

t4 r- 	 cooEr 

0 

	

XXVIII. 	 XXIX. 

	

. he retivity u th o 	 .- roup i 	1uzLC4 b electron with- 

drawal, due to th* a thoxyc arbonyl and cysiso groups, and hence the 

aethyl group has evidently acquired a reactivity cospa.rable to  

(e.g.) it .ethyleno group adjacent to an ethoxyourbonyl group* 

If a similar compound in the 6.usthyl2pyridone series could be 

obtained, it was hoped that an as.al.gous reaction with diethyl 

.thoxyeethyl.nse.lonat* would take place to give the correspond-

ing 6hydroay4.q uinoli sane. e.g., 
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E-ooc 	Eo 

I  + 	II 	 > 
NC 	 Eo 

C 

0 

cooE-r 

LXU 

NC 

C H3  

LXI II. 

tt&yl 	 6-01) 

been prepared byEr"r&85  and a recent synthesis of 3,3-dicyano-

6-s.thyl-2-pyridon. (Lxiii) by Luken and Kuthan 91  was thought to be 

the source of an equally promising starting materials 

Unfrtunat.ly, attempts to condense either compound (LXII) 

or (Lxiii) with di.thyl ethaxImethylensmajonat@ were unsuccessful. 

An attempt to aski use of chloro-395.dicyano.6.si.thy1p7rjdjn, in 

a similar reaction was also unsuccessful. Only starting material 

was recovered from all three attempts. 

(b) 3ardhan92,  in 1929 9  suggested that cyanoac.ta.ids, 

reacts with keto-fors of /3 --!.ik*ton#s and not, in a Michael type  

reaction, with the .nol form of the katons. 	In the sass paper he 

shove that ethyl sc.tylpyruvate and ayanoacet.siida react together, 
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via the k.to group tscenI to the ethoxycarbocyl group in the 

ester and via the sathylene group in oyanosc.tside, to give the 

p'ridon. (LXIV) an the sole product. e.g., 

coo & 

I 	 U4 
CO 

I ± CH 	 - 
CFLI 	

I L Jo CON H2
i3c Co 	 U 

'C H3  

LXIV. 

	

vJnce . •. 	ie;e 	itai reictiou of 

bensoylacetc:ir, C..) - ropionylac.toph.rione and propionylacetons 

with cyanoac e tu$de. 

More recently this reaction of ethyl ac.tytlpyTuVate and 

cyanoacetosids has been shoWII93  to yield the sass product. 

Diethyl acotonediaxalate sight be expected to undergo the 

.e type of reaction with cyanoec.tsaide to produce pyridonos of 

structure (Lxv) • . iuch pyrid ;nec would possess a vary reactive 

sothylene group in the 6-position and sight provide a useful 

atsrttn material for further eyntheaea. 

EI'ooC 	 c.00Er 

"Co ( -.CN 
I 	 CH,CN  

CO 
I 	 EOOC. Co. '- L 	H 

/ 	 LXV. 
Erooc.- Co 
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The reaction of cyaaoaoeti.ido and di•th31 iia*tae-

dicxslate was attempted using a variety of condition, but no 

product could be teolat.d* 	The reaction was also attempted, 

using ethyl a.lonat. (!tOOC. 2•  C011fi 2 .) and ulonaside 

instead of cyanoacetasido, but was 'ually 

r-ucceaful. 

(b) the condensation of di.th7l/ 	inoijiutaconate with 

ethyl .thoqa.thylen.oyanoac.tate yielded compound (Lxvi), 

identified by its infrared eectzias and analysis, but the yield 

was too low to be of any practical valuee 	Tbe aa4 a reaction 

product vis a rod oil from bd*tch was isolated a little of the 

red-blue hydrate which had previously been obtained in nethylation 

etteata on compound (XLVII) and wioh was isolated from the mother 

liquors of a proiaration of the asinopyran (XLI). 

CH2  

11 
CH 

coo  Ei- 

N&00-  
I' 
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/ 'cooEr 
ooEr. 

Erooc 	coo Ei- 

2. 

Eo 

LXVI. 
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(vi) 4tepta to 	re or ut1&8e 2-q)4oro" 
pyxidi,n.e an atartlaa noter4 for the 

stOQt thi c4noizgne rn: &ut. 

The halG(SD mow in 2" 0  and "alopyridines undez'o 

mac1eohi1ie zepl.oement bi a variety of r.a6ente. 	The einp3ant 

•aus is that in IIItCh the halogen atom is replaced by hydrogen but 

replacement by hydroxyl, aercapto, alkoxy, metallic and amino group 

has also been effected. 	More important, however, from the present 

point of view, are reactions with carbaniona. 	'or example, the 

reaction of diethyl chloroyridia .2 96.'dicerboxylat. and eodio-

melanie enter which, on hydrolysis and d.civboxy1&ttion at the 

product, yi1 	'-thy1 -ri. ire'-! , ttcrbx:!1ic acid. . ., 

J. 

Eroo 

(COO Er)1  

NoEr 
ClL (COO E01 

> 
roo C 

CH3  

HzO 

N HOOC 	 C °°  

eit a reort br uhn 	icht(9r'' thit thi5 r'iction 

could not be applied to 2"bromopyridine, valter and Mc avainhave 



reported the reaction between .od2os1csd.c astir and 2-broso" 

p7ridin. to give the exacted, .thyl.2-pyridy1aalonst. in siuiil 

yield. Jodius hydroxide has been used to catalyze the reaction 

of 2-ohioropyridine with 	y]..acetonitrile 7. ..., 

CN Ne.OH 	 I  >IIIIIT# 

Ilie jxwnrxe o4i an o1ectrn 	raLwin ro otho or 1,,ara 

to the 2" or 4-halogen atos in a b.lopyridine.nhano.s the reactivity 

of the- haloi.n atos. 	It is for this reason that 2-oblor'-nitro" 

pyridine possesses such a reactive halogen substitusnt, as sho'.m in 

several 	
98 

0  

It was hoped that thin known reactivity of the halogen atas 

ii 2 an 4-1ialopyrtdine. cotati be exploited to effect the syntheses 

of pyridinea with aide chains cable of eyoUastion. 'ocording2.y, 

the sjzttheees of a number of model compounds of the type (LXVII) wa* 

atter,'ted in order that thin hypothesis could be tetd. 

Erooç, 14 

LN 

LXVII. 
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(a) 2-Chlorcpyridin. was allowed to react with diethyl 

glutsaoaate, using sodium .thoxido as catalyst, but despite the use 

of At variety of conditions, no product could be isolated' it was 

assumed that the chlorine 'atom had not been replaced because it was 

insufficiently activated. 

The recent jablicatica of the s,nthease of 2oro-3,5-

dicyanopiridine d.rivativee appeared to offer a means of preparing 

an intermediate ,gorq likely to possess a auiteb3y reactive halogen 

atom. It has been .ho*ithat treatment of the sodium salt of 

1 9 1 ,Y-tetracyanopropsn. with hydrogen halides yields 2aminos6s 

halo-3,5-dic7anopyr1din.4  (LXVI ii) • ••., 

CH 
H  ~Clf N) ;zj 

gg 
[CcN)ZC - 

NC. eN 

HZN ]~ l 	I 

LXVII(. 

b very 

reactive, being replaced by amino, alkoxy, erylnuiphonyl and dicyano-

a.thyl groups on reactLu with the appropriate sodium salt. 	It 

therefore seemed possible that thee* dicyanchslopyridinee, such as 

compound (LXVIII), sight undergo reaction with the sodium salt of 

diethyl glutaconate. e.g., 
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.00Er 

ooE- NC. 

NI4L 

C,N 	 cooEr 	NC 

,:IIIcJ:c + 	CH 

rq  
NC 

CH 
NHL 	 fsJI42 

LXIX 

ilI2r4er 0.. 	tet.t.&i wro made t.. 	nd.Ae toLer -ino- 

nd diethyl glutaciate, u3in4  sodium 

ethoxids as catalyst, but in only one ce.e was a product obtained. 

, 4camination of the infrared spectrum of this compound and .letentiil 

analysis showed that it was not the e*pic ted product (Lxix), nor 

wa, it 2sidno.3,-mdicyar.o6.thoxypyrid1,ne which seined to be the 

am t likely 4 term the. The product **ared to have the 

empirical formula C 167 16 	 DIfld Its 	UCtUti £0 fl1UIO. 

Attenpta were then sade to r.plc, the amino group in 

ccspcUnd (LXVIII) with another balojsn atom (o.f.Rsf.IOO). 	'iin 

compound would also have been useful if synthesis of the quinoli-. 

son. had been achieved as it would have given a 6.4alo-4u.quinoli. 

sc*. directly. 

A aibsz' of attempts to diaaotize the amino group uain 

iaonsylnitrtto and hydrochloric acid in tetrshydrofuren, or 

sodium nitrite nd hydrochloric acid in the sane solvent, were 

without success. 
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(b) Although .'twprtdino hea been diasotised bv the 

Craig procedure101  to give u.brcmopyridiM, cM there are nuez'oue 

reports of various monoinop3rridiz1eU ooutatidrg other oubstituentag 

there is only one report
10  coie.roing the diasotisatii* of a 

diasinopyridine - a10017 2,3-diisop'riin.e 	to give a dihdo- 

pyriclin. 	'his was aoac..linhed by a L4E97er-'tfpe reaction. 

:jce 2,6-dibronopyz'idine to not ooni*rOial7 *vaileblø, and 

xiating nethode of formation require IoWWq procedures or large 

and specialised apparatus, it was hoped that diazotieatici& of 

2 96-di.inopyridi3se by Craig's proc.durs dould y'iald 2,6brouo" 

7rtdifle. 	This ocpound could then be allowed to react with 

phenyl or butyl-lithium to give an organ.tm31tO compound which 

would rest with a suitable keto-ester to give a &ubrc.oprrtdine 

derivative capable of acliaettcn. 	2,6-)ibromopFidifte reacts 

With Crignsrd rs.ient.'and a-bromopyridin.e have been shown  

ospabie of forming organolithiun derivatives iithtøh then react in 

ar-a-la,owi tc 	corr 	 rard 
	103 

Sr 	

0

Li 

 

or 
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e, 14 >C:2:i - 
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oor 



It is known that 2 11 6.dibromopyridine torus only a saw-

Utb4 = derivative 100  0 

The dia*otiaation of 2 06-dii'.tnopyridixie in centrated 

bydrobromic said containing bromine yielded a colourless compound 

which vii not the .z?ect.d 2,6'.dibraso compound but aijpeer.d to be 

* sore hih3j brosins tad pyridinee 	No reaction could be induced 

between this compound and ethyl laevulinat., using n.butyUithiun 

or phenyUithius, although a lithium d.rivattve did appear to be 

formed in some experimentse 	i4tempts to induce reaction between 

the sodium salt of diethyl saoetonsdicarboxylate and the aoove 

campmd also failed. 

(c) In another attempt to prepare an j1Mj 

of conversion to a 2 96-dihalopyridine derivative, the reaction of 

oyenoaoets4d and ethyl .thoxymethylenecyanoacetate aa exined. 

E ro 
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Two alternative cycliaationa of the intueediato (LXX) are possible, 

one to give the hydroxypyridon. (LXXI), the other to give the 

asinopyridon. (LXXII). 

It the cos>ound (LXI) had been obtained, reaction with 

phospboruo ezyohioridt eight have yielded 2,dichlor3,5u"dicyano'. 

•.iit 	 ii •.t tn 	 sit. 	t1 

i*t:,t1 CetunediCirLoi.t(? 	 r04 	•r 

reaction, however, yielded compound 	mhost structure was 

established b7 analysis and .zaciatton of its infrared a*ctzi, 

lktteapta to convert this compound into cospound. (LXX111) or (LXXIV), 

by treatment with .tbanolic hydrogen chloride, were un.uocen.fuls 

the product yielded unsatisfactory analytical results for either 

compound. 

(vi) 	to ttilia. 'rldiits nalts in the 
eynthemto of 2-.yrdo.a and iunoUones. 

It ham been known for some time that the reactivity of a 

2- or4-methyl group in the pyridine ring in greatly enhanced by 

the formation of the corresponding )1-.lkypyrtdiniu. melt. .uch 

quaternary compounds (e.g., (LXXV) ) may lose a proton, on treat-

sent with bass, to 4ve non-ionic bases. (e.g., (J:xV1) ). 

OH 

I 	L 	+HO 
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LXXV 	 LX)<VI 
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'hi compounds are high].j r.active and their reactivity 

can be understood on the basis of the resonance ntruature. 

(LXXVII), in which the unahar.d electron pair on the nitrogen 

atom in ace.saible at the methylene carbon atom. 

0N7' 
CHL 

LXXVII. 

W re.*tion ut tLo tron atom woLtht cause lone of 

rind raon.nce energy m id, conaq lanti), reaction occur. 

exclusively at the aethylene carbon atom. 

ieav jour Vary aiailar to these examples in found in some  

types of 1_pyridinita derivatives, 	9-Pluor.nylpyridiniva 

bromide (Lxxviii), on treatment with alkali, forrzs a deep blue 

ccx'ound con1rr! t. :" in 	.L'r ro hhi 	; 	' 	C. 	1 

(c) 	 (b) 
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That the canonical structure (LXXIXa) predominates is 

sho 1 by the forsation of a nitrous derivative at the 

9-Position. 

Rasonance stabilisation is important, not only for 

Cm'btain.s of type (Lxxix), but also for pyridinius derivatives 

in which the negetive charge may be carried by an oxygen or by 

other nitrogen atow in the molecule. Thus the enolbetstne 

(LXXXIs), obtained by the treeitdent of jthen.cylpyridintus halides 

(Lxxx), say have contributions fr-cm structure (LXXXlb) as well as 

tram structure  

CH2_ 	 CH 

I 	 I 
R 

LXXX 
LXXXI. 

here t 	C !tTittti()fl f 	 t;_nf1 truc ire of tje 

1 b) predominates, the beteinse are less stable, more .w4.ly 

exidie.d and more reactive to s]dehyde., nitro.e compounds, picryl 

chloride, etc., than is the ease where an anal betains structure, 

e.g., (LXXXI.) predominate.. 

Cienu.fly speaking, the rise tivity of an N-sethylsne group 



is greatly enhanced by the presence of su ,. o(-c.rbonyl group and 

pyridixius salts of this type, e.g., (Lx 	have been compared 

t.- irtiylene group undergo.s coud.n. 

btJu wit.li a1d.ka3de 9  al .j1.iun, scyistion and coupling with 

dissonius salt., etc. 

Recently pyridinita salts of the general type (LUX) have 

b..a employed in a Michael reaction with Mannish bases ill O#gm 0  

(LX4X1I). 	ilwarly, the Piannich base is the source of the 

scc.ptor, addition of alkali r.leseiag both the vinyl ketone  

(LX(XI1I) and the pyridiniun b.taine (LXXXIV), which then undergo 

Michael addition and subsequent cyclisation with elimination of 

p3ridine, to fora a 2.pyridane (LXXXV). 
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irmke and ocer1  'Ilava exploited And sxtead.d taia 

''thaetb b using yyri4inium or i.oquinoliniim salts and 

- . aturatsd ketonsa sm the starting material.. 	Using this 

method they have synthesised, not only -pyrtdono. but also 'Mb,,,  

etituted pyzidina., auiluoranth.neo, azaphenanthren.., etc. Thay 

found that ammmium so.tste in acetic acid was an excellent eub-

stitute reagent for the alkali hydroxide., as it raeoveu the need 

. 	 in. 	rou 	i 	' 	 t 
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2inci pyridinia salts appeared to offer a source of a 

wide variety of Mich..1 addenda possessing reactive setbylenw 

group., a number of attempts were made to prpa.re compounds which 

could be used as aodels for further qntb.&. . 

(a) iio.ton,yl-bia-pyridinitas bromide (Lh.hv1), f irst 

prepared by Yrbhnk. and Luderits 113 , eses.d to offer a particular-

ly promising starting material as it sessed likely to possess two 

reactive m.thylas. groups. 	A number of attempts were made to 

condense this compound with acryliid., ethyl acrylat., acrylo-

nitrile and ethyl c(nnat., using sodium bydroxide in methanol, 

in ethanol and essonius acetate in acetic said a 

catalyst., but no products could be isolated, only ds.ply col-

oured solutions being obtained. 	This was unfortunate as 

Michael addition sight have led to a source of pyridon.. or 

iiyridises capable of cyclisatton to 6.hydroxy or 6-aaino-4 

quinoliace.., e.g. 

hh 
N ar N 

11 	11 
CH 	 CH + 
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LXXX VI. 

b&5e 	 I 	CH C - e 
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(bi rnk.'e auccess in 3aingo4 - utirateA ccton•e 

and pyridinius saits as a esana of synthesiaing pyridones prompted 

an attempt to extend this method still further. 	When dibenayl- 

14es.c.tone and i-( ethoxycarbonyleeth2) -pridin.tus bridt were 

allowed to react to.th.r in presence of acetic said and ammonium 

sc•tat., 6t yl-4-penyl-2.ridcn. (LXXXVII) warn obtained. 

However, a number of attempts to condense together this compound 

and a further molecule of the C-betain., or to omtd.nee two 

nol.cul.s of the C-betaiae directly with dib.nz.ylidensac.tone, 

were unsuoce..ful • 	Had this synthesis been successful, a 

convenient route to 2, 8-dipti.aql-6"4ijdroxy-4-quinoliwne sight 

r.it'd. 
'  Hs- 

P6 	
N Ru  At
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OOEr 
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P1, 

-r' 	C ,  lu . 	c.'v'•.0 ...i 	 f vinyl 

pyrid*e. using 2,2'-dichlorodi.tbylk.ton. (divthyrl k.tcr*) and 

linooarbcoyiaethyl )- ridiniia chloride but theae attempts 

completely tailed to gi,e any crystalline product. 	In one onee 

a red oil was obtained in snail yields chromatography failed to 

uiv it or t 	jarate it irt coionent s  

ejl.zcI 	
t 

KOH> b + Z 	

I 

CH 	

I? 

CH = e 

NH 	
H óNHL 

0 0 

Lc) 	th•t 	 t. . 	 r 'l-Ui 	 1L 

pr.ovr.or* in pyTidins and pridcsw syntheses was directed towards 

:j 	 Li.s fl4 	 I 

'n 	 o' a4 	-tur.t't. 	to'a• 	.ir 

pyr'idinium salts for Michasl-type aditicnine 	Reaction of ethyl 



oiJtftaoy1ac.tate (LXXXVI1I) 5with 1iuu(aainocarbony]*.thy1) 

pridiniva chloride woa1d, it was bopd, had directly to 6-9thoxy-

crbony1.ethtl.-4.pheny12-pyrtdone (L'XX1X). 

Ph 

H 	+ 
CH 
CO 

4 
ecoEfr 

;0/
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COW 4Z.  > e 
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EooC 

LXXXV( I I. 

._ 	. 	- i .c'tic 

*aid failed to bring about reaction and attempts to effect Michael 

addition of cyanometamide to compound (LXXXVIII) were also 

useucceenful. 	No product could be isolated from any of the" 

reaction.; in sost oases ethyl oinneecr].c.tate was recovered. 

(ci) Notwithstanding the lack of reactivity to further 

Michael addition shown by the .tyz7hpyridon (LXXXVII), 22- vinyl-pyridines 

and their derivatives were subjected to a aortae of 

reactions with pyridinium salt.. 	The existing tendency of 

pyridine to react with nuol.oiilic reagent. at the 2.. and . 

position., due to the electron deficiency induced by the ring 

nitrogen stes, would be expected to be extended to a double bond 

conjugated in the 2. or h-position. 	This has already been 

confirmed 1Iby  the addition of ethylaodioecetoaaatat•, diethyl- 

I 
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sodiasslonato, etc., tu,  vinyl pyridines to give t. 	jridyl- 

ethyl'acatoacetat. and *sloruite. 	If pyrtdinius .4ts could be 

used as tho source of the nucl.opbila xteitant  than, inc* they  

can be a source of G-b.tainea of type (xc), addition would result 

in pyridines with unsaturated aid. chains 'èiicb sight have cycliesd 

to q :tnolizc,rie&i. 

- O\X _ 

 
II > 

xC 

d\ 
'- 0 

R= H or C H3 

oEe PC-04 	 0 
-. 	 - 	'. 	 Y!- 	V•'1' 	'1. 

to react with 1-(.thozycerbonylnsthy1)yridiniIm bromide and 

I-Cbin-etlioxytarbottylm#thyl)-pyridi&Lum perchiorete under a variety 

at conditions but no product could be isolated in re.cn*ablc yielJ. 

however, 6 a.thyl 2sv1nylp7r14in. and i-( ethooarbonylm.thyl) 

pjridiniva bromide, when allowed to react together in pr.s.noe of 

sodium .thoxtde, did yield a very small amount of oily product. 

'his wis rejected becanee examination of the oil in a 'as/liquid 

chromatography unit showed that it contained thr.e components. 

mce the oil had previously been purified on alumina, it was 

clearly difficult to esparate into its components and the .Aperi..nt 

was of no synthetic value. 



Although it is not directly connected with the work being 

described in this particular section, it 1s convenient to mention 

bere none rations carried out with -f3-.thoz7vinYlx7ridina (XCI). 

It was hoped, initially, that beating a solution of 	- 

•thoxyvinylpyntdin. with • lit?,)e concentrated mineral acid would 

result in hydrolysis to 2-pyridylaaetaldehyde (XCIi). 	If diethyl 

malonat. was present this .ld.by4e might then react with the diethyl-

malonsto to produce a pridia. derivative (XCIII) which could cyoli.e 

to a quinolimonee 

eHel-oEr e Ho 

TIN 	 - C-~ I  TN  

H4 	
> + e..i(cooE2,—> cr-~

'j1 c,00Er 

xi 	 xc 	

Coc'F-- 

". 

:. t.. 	 ectiø 

acid as the solvent and the minim quantity of mineral acid, 

yielded only minute quantities of sticky material which could not 

be purified. 

Finally, an attest to prepare cyclic material bzi 

.aJUflZCCeRl- 

ti 	 C 	Ct.. 	 OZ'( 

allowed to "act together in presence of tiethylarnie. It was 



hoped that quat.rniaation of the ring nitrogen and subsequent 

ayoli.ation wulci lead directly to a 1+"quinoliscne derivative 

(XCIV) but only a little iiticky material was obtained which 

could not be rcryetalltsed* 	urification of the material by 

chroisatography, using neutral alumina *  warn alec unassocoseful. 

=eHoEr 	 HeHof- 

+ 

CN 

xjy. 



90 - 

In view of the complex nature of later reactions, it is 

perhaps net sur;:riaing that the experiments based on 1uher'snn'a 

work were not successful. 	The isolation of a rasoroinol 

derivative from ths reaction between ethyl phenyipropiolate and 

diethyl aoetonedio*rboxylut. in perhaps indicative of the tendency 

toward. Disokains cyclisation, iihore possible, rather than 

l.ctoniaatiaa to give a pyron.. 	Clearly, the *ethylene group in 

the intermediate formed by the initial addition of the two 

components is very reactive, owing to the presence of the .thozy-

carbosiyl group, and undergo.s reaction in preference to such.- 

ation of the keto group and subsequent lactonination. 	J side 

reaction appears to be attack of .thoxide ion on the acetylenic 

component of the mixture, as is shown by the isolation of ethyl 

/3 -e thoycinnt.. 	Increasing the time of reaction or the 

severity of the reaction conditions, seine likely to increas, the 

amount of this and other aid. reactions. 

:ith regard to te experiments using diethyl acetone-

dtoarboxylate and ethoxymethyleno compounds, it is interesting to 

note that neither Errsrs nor Mitre report complex aide reaction.. 

Errera's work was repeated and his report confirmed. 	Hitra 

allowed a reaction time of 12 hours whereas the reaction time 

allowed in this work was only 1 hour. 	.ince the reaction time 
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was $0 such abetter, the isolation of the .ainopyren and its 

great ease of conversion into the resorcinol derivative (XLIII) 

	

in cpci12." tnt'r..ting. 	If we consider the Intermediate 

Erocc 	¶00E-P to be toned as a result of the initial 

1 	
condntion and subsequent ccltsutioa 

Erocx 	 C. 	ii), then attack of h3 1 d2OX.11 Lou 

elimination of 17 would have riven 

rise to the p)'rou (XXXVII). 	Th_ 

type of ,14M{flatiOfl  mist have occurred 

when .thon,&n 	t±:t cnt ( 

t: 	r€tc 	• 

 

4t:y1 c,toactt 

cEfr 

2. 

xxx V I I A. 

and ethyl •thoxys.thyl.ascyanoac. t t. 	 •reaoe 

of the reactive .ethylene group at position 7 of the syst.m 

permits tautos.riaation to occur to dive the .iiopyra  

ees net, 	vcr, -'.a*ifl the formation of the 

re.oxcinol d.rivtive (XLIII). 	To do this, it is postulated 

that the formation of the pyran from the initial adduct is 

reversible and that attack of .thoxid* ion at the double baud 
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of the latter git.n an int.rnodiate in which frae rotation is 

possible. 

?00  

Er 	
Ero 

ecoEr 	 COOE% 

Era 	

> I)jIooEr. 
N( CbOEY 	 NC 

OH 

C 	 Pfl? 	 on, i 	 I 	into 

close proximity to oach other, a j ,aln p*rmitting a Di.oluiana cyclic-

ation in preferenc9 to enolisation and lactonis.ttion. 

.ycliaatioa by introl.culiar addition of an snolto hydroxyl 

group to a cyano group, while unusual, in not unknown. Apart from 

ui.ons.n's work with ethyl .thoxymsthyl.noayanosc.tate, a recent 

synthia of 2-anino-4 , 7-diusthyloxsptne-3-carboxaatd. involves a 

similar cyoliaation117 . 

The poor yield of the aminopyran (XLI) has already been 

sectioned. 	The isolation of the red hydrate and of Uw yrtJone 

(mvi), (the,  latter presumably by partial hydrolysis of 

group to CON 2  and subsequent cyclisation and elimination of 

water) ar. clear evidenes for competing reactions which will 

consume the intersedieteis. 
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k partial hydrolysis ofa:; 	:'ouptoCOHR 2  and sub- 

sequent cycliestion to a qridonc L-i 	atsd in Scheme 111 to 

account tot the formation of the 6-hydroxy-4'quixiolison. W. usc* 

again the low yield can be accounted for by the consumption of 

intermediates by competing reactions or by continued condensation 

at the methylene group in the 8-side chain, either with more diethyl 

acetonedicat'boxylte or with .thoz7s.thyles.a3ononitrtl.. 

..n alternative reaction of the initial intermediate 

(ch..e iii), in presenc* of two .01.s of catalyst, permits cyclis-

ation via & oyoo group and the  active ..thyl.e. group to giv, the 

e.inoph.nol (LI). 

The failure of diethyl ac.ton.dioxalate to yield orystaUtne 

products with ethoqsethylens ,  derivatives is a little surprising as 

the sethylene groups in this compound should be sufficiently reactive 

to take part in t4ichasl additions, 	inc. coloured oils were 

sometimes isolated, it in possible that the reaction is too complex 

to permit the isolation of a sonoadduct, 	t* fsUuro to isolate 

crystalline reaction products from the reaction of diethyl ace tone 

diozalat. and cyanoacete.ide, .thyl malonasato or malonacide, is 

also surprising. 	This may be due tu additional reactions 

consuming the intermediate, or the final products • and would again 

account for the production of coloured oil.o 	t.to-.esters of this 
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type are known to be very reactive in condensation with oc*pounds 

such as 

The unusual features of the infrared spectra of the 

3.thoxycarbonyl--yran.e have already been discussed* 	3efore 

any general concisions can be drawn from theee observations it 

411 be necessary to ajutheciee a number of model compounds to 

show whether the effect I. general or not. 

The structure of te sato rand complex.. of the 6.4droxy-

+a.quinolison. (LVI) are of considerable interest. 	Adams and 

keifachneider'had no difficulty in the teolation of 1 ,3-di.thoxy'. 

carbonylu'6hydr)r.4.squinolisons (Xxxii), the compound being 

released in the free state simply on acidifjc.tio. 	Not only 

tAct, but this compound was famed under very mild reaction 

conditions, as was compound (L). 	This is in sharp contract to 

the relative difficulty in forming compound (Lvi). •icilarly, 

compound (L) L. obtainable in t.e free state with great ease, 

whereas compound (LVI) cannot be obtained except an a salt or a 

complex* 

flowever, Adams and heifachneidar did find that lithium 

was chelated by compound (xxxii) and they were unable to release 

the free compound again, ewn by continuous treatment with 6 

sulphuric acid. 	s .ntiond in the introduction to this 



section, they compared this chelation of the lithium ton with a 

alatlar effect in compound (XXXIII) which was found 9to be ospabie 

of chelating the lithium ton. 	Outer and Hammond suggest that the 

specificity of compound (XXXIII) for the lithium Lou is due to the 

small eLse of the latter (0.60 A°) and have stated that other snail 

ions, e.g., lis',Zr1 and Uf, are also chelated by this compound. 

By tnf.reace, Adams and k•ifmohmetder appear to cun.id,r that 

I ,3-diethoxycarbonyl'6-rhydrozy-4-qutnoliz.one acts in a similar 

.aer, i.e., the chelation of the lithium Lou to a direct 

consequence of the email ai*e of this ion. 	It has been found 

that addition of an ethereal solution of compound (L) to an ethereal 

solution of lithium pluetntum hydride dome not result in chelation 

of the lithium ion. This facts couplsd with the isolation of 

lithium, sodium and potassium chelat.s of compound (LVI), aue.ta 

that the property of this typo of cos'cund to ohelate ions of 

Group I to not a ctnaequencs of the mechanical also of the tons (the 

potassium ion (1.33 
0) is twice the diameter of the lithium ion 

(0.60 A0), and the sodium ion is 0.95 A°in diameter)but to closely 

rted to t structure of any givpn cor:und. 

cooEr 

gaoE 	Ercoc 	CoOEI 

eHz 

E - o NC 	
0 	HO 

LV!. 
xx>cfl. 	 L 
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All three of these compounds possess electron withdraw-

ing groups ortho or pars to the CeO and C-OH groupings. 	As 

explanation in term of the relative  aaunt of electron withdrawal 

in each compound would require compound (L) to be intermediate in 

its chelating ability between c*powids (XXXII) and (LVI). This 

is not the case, an compound (L) do.s not exhibit any obvious 

tendency to chelat. Group I metals at all (we can consider the 

8-aide chain to be essentially neutral, i.e., it will not add or 

withdraw electrons from the ring system). 	The effect of .iza 

has been ruled out and ther* is no obvioua connection b.tweem the 

ub.titu.nta in the ring system and the chelating power of the 

molecule. 	No explanation can be offered at present for this 

remarkable difference between th* three compounds in their ability 

to abelate ions of Group I. 

In the cam@ of the quinoline and isoquinoline salts the 

situation is a little more satisfactory. 	Compound (LVI) can be 

considered similar to piano acid in structure, i..., electron 

withdrawing groups are situated oz'tho and pare to an hydroxyl 

group. 	.ia1PI0b1rs suggested that the formation of piano acid 

complexes is the result, not of the acidity of the hydroxyl group 

in picnic acid, but of the ease with which picnic acid can accept 

electrons from the aromatic component. 	This view has been 

supported by some experimental .videnc.in  which the complexes 
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have been shown to have a seseureable conductivity in solution, 

i.e., they are essentially ionic in character and can be 

considered an chsrge"trsnefer complex... 

The quinolini and teouineline complexes with compound 

(LVI) can be considered as complexes in which the quizioline or 

isoquinoline act aa QLectron nre, b' virtue o." %ne ion, pair 

of electrons on the nitrogen 	r ;f t. whole I -electron 

orbital, arid compound (LVI) acts as the acceptor in which the 

ethoxycarbonyl groups act as 'electron sinks". 	It is also 

possible that proton transfer from the 6-hydroxyl group of the 

compound (LVI) to the qiainolinw or isoquicoline molecule has 

tket place. 	:,Q50 experimental support for the ides of a 

chsrg."transf.r type of complex oasis from the fact that the ultr 

violet spectra of the taoquinolini complex shows lowering of the 

log, values with decreasing concentration. 	This suggests that 

the cojl•zes are perhaps more dissociated at low concentration.. 

This difference in the spectra at different concentrations is not 

shown by the sodium cheiste compound, 

The ease with which the hydroxyquinoliscne ring system is 

0 *nod by concentrated acid, e.g., •thanolio hydrogen chloride, is 

in e.ping with idt and .tfschn.id•r's experience. 

since 3ovindachari7 iiaa pr.sred a quinolinoneimine using 
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ethyl ethozyaethyl.n.cyano.cet.te and compound (LXVIii), the 

failure to obtain crystalline material from the reaction of 

compound (XXXVI) and ethyl ethxyeethyl.necyanoacetate may be due 

to oycli.ation occurring via the CE U group and the COOt group 

of the cyanoicetate to give a mixture of a qutnolizomaimine and 

a quinolisone. 	The tar obtained from the reaction was 

tluoreoo.nt. 

1%. failure of the reactions between the pyridone (XXXVI) 

and ethyl propiolite is also surprising. 	A number of examples 

are known of Micbael addition of acetylenic .at.ra to reactive 

methylene groupe 1 and it seam strange that not even a simple 

addition product OQU1d be isolated. 

Oovtndachari 'a eucceesin using 6-e.thylpyriiine., 

activated by the presence of electron withdrawing groups ortho 

and para to the methyl group a. Michael addenda, was interesting. 

Eroo. 

C 

tI 	I 
	

> 	II 
NC 

acidit 	i t 	t:1j1 	 h..n etn r.tly incite 	3 
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that a proton can be very easily lost to the basic catalot and 

the resultant negative ion thin b*havss as a normal flicheal 

addende 	inoa the pyridonee used as starting materials in the 

attempts to utilt.e this reaction differ only in the presence of 

an hydroxyl group sits to the nethyl group (or ortho to the ring 

nitrogen), it eases surprising, at first, that the reaction was 

not successful. 	The hydroxyl group, however, in also influenced 

by the electron idtIdrswing groups which are situated in the ease 

reletlonuhtp to it an to the methyl grou. 

H3 	 :: ecoEt- 
 1v.  LXIf 

i 	LXIII. 

OH 

• 	 iuj' 	erfl electron 

effect than a iiethyl group and hence will be activated prefer.. 

•ntial1r, leaving the aethyl group relatively ianresative. This 

would account for the failure to obtain Michael addition to the 

pyridosis (Lxii) and (LXIII). 	Tbe original pridon. (XxVi) 

is not effected in this way since the sithylene group is such 

sore strongly influenced by the close proximity of the 6-cide 

ahs.th ester carbonyl. 	T;a corresponding chioropyridine has 

been shown to posses. a very reactive chlorine atom 91e.g., it 

is very easily replaced by hydrogen by reduction with a 
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c.roz;.t' 

C.' 

:0 za ext*nt the ex jeriital 	fic1tiee in te iure 

seal. preparatica of diethyl glutaconate prevented a fuller 

examination of the reaction of this compound with halopyridin.s 

containing activated halogen atom.. 

.;jncs a.tonyl-bia-pyridinium broside fail.d to react with 

a number of Michasi acceptors, including acrylonitril., it is 

concluded that trsatm.nt of the bromide with alkali do" not yield 

a C-b.Lins which is sufficiently reactive to undergo Mic: eel 

addition* 	Thi, is in k.o4ng with Krluike and Luderits' a 

suggestion. 113that treatment of this compound with alkali yields 

C, H, Ic!.1z 	
::ci 

8  

4. 	- 	 4. 

C 6 -N.C- 	CH. N-Cj HS- 

.molbotAinea ire ljon t,rally of auch rezter atabiJ.it.y, and 

correspondingly lower reactivity, than Cubetainee and the failure 
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of this compound to react with acrylonitril., in presence of 

alkali, is a strong indication that C-b.taine structures are not 

of great significance in its resonance form. 

The 	asis of £-styryl-k .nyl--pyrtdon. was most 

promising as it was evident that a double bond in dibensylidene 

ecetune was sufficiently activated by the keto group to react with 

the C-b. tain• produced from 1- ( ethoxycorbonylsethyl ) -yridiniva 

bromide in a Michael addition. It seems, however, that in the 

resultant p;rtdQae the etyryl double bond in not sufficiently 

activated to permit further Hicheol addition. 

The failure of the xp.riaetis with divinyl ketone say be 

due to the absence of the .tabiliaing influence of the phenyl 

groups (c.f. dibsnaylid.n.aostone). 

The evident lack of reactivity to Michael addends shown by 

ethyl cisnesoylecetete (no reaction with cyanosoeta.ide or 

1-(asinoearbonyl)-pyrtdjnjua chloride in presence of alkali), 

.ugg..ts thst the reactivity of the double bond in this compound 

Is far outweighed by the reactivity of the a.thylece group. 

It seems unlikely, judging from the experimental results, 

that effective use can be made of vizqlpyridincs as intermediates 

in the syntheses of quinolinines. 

The work in this section, while it has provided an 
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interesting u.n.s of rsactione involving dt.thr1 acetonedicar-. 

bozylate, ethyl .thoxys.thyl.nesyanoaoetate and ethozya.thl.zi.-

s&lononitnile, a synthesis of 6dro74-quinolison*s from 

aliphatic starting materials, * new type of cb.]ate and salt-like 

cospound., and some indication of the difficulties in the 

syntheses of quinolisonea by new routes, has been disappointind since 

it has not been possible to obtain producte iddah could havi been 

fie :i 	 c' t.. 	cci 
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Ce 
-+:- 

 In a recently *abliah.d pp55  now Synthesis of 2,3-

diaubatiti&t.d'.d.bydroqinoltstniUa salts was reportde Tho method 

Is one of remarkable simplicity aud proceeds in good yield. 

rr.atment of 2th3l-jyridin• with ethyl bro.c.tate gave an 

yield of li-( .thoxycarbooylaethyl )--eethylpyridinium bromide (xcv). 

This compound, on beating in alcoholic solution with a 1 9 2-diketone, 

using dibutylino as catalyst, gove a 2,3-diaubstitut.d-dsbydro-

quiaolisinia bromide (XCVI) • 	The corresponding compounds were 

formed d*.* the N-.thozycarbonylsethyl bromides of 2-ethylpyridime, 

1-.ethyliaoquinoline and qutnaldine wre treated in a st.ilay 

manner. 

a  el HS 0 

> 

eooEr 

xv 	
xcvi 

Ph or 

ham been tk.n both of the "activity of the 2-methyl gronp in the 

i.yridinium ring and of the reactivity of the N-s.thylena group 



- 

OH 

ri 

  

xcvt II. 

- 

itself, when adjacent to a carbonyl group. 

It was hoped to apply this type of reaction to a very 

direct synthesis of the cyol [,3,3] a .n' •'... 	 - 

activated derivative of L " . 	 .... 

r.pared then an analagous reaction to that of ..atpbal .t ails 

sight be emplosd to effect the formation of the third ring. A 

suitable starting satrial would be compound (Xcvii), the 3-keto-

6.esthyl-I ,2-dthydro-4H-quinoliainiLa ton in which the 6-methyl 

group would be reactive and the X-.ethyl.ne  group in the -pusttion 

is further activated by the presence of the 3-carbanyl. group. 

o 

oR xCV 11. 

copouid (xcv) and reaction with glyoxi, or 	:r'i. r'cI.,-diketone, 

could reasonably be expected t. r'u1t.n t.." 	 ; 

compound (xcviii) hjdzozycycl 1 1  
Three approaches to te atarting material were attempted. 

It was n...ssozy to synthesise a compound of structure MIX) 
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which coul then be c7cl1aed by intrao1ecu.tar quut.rni.ation at 

R= H I 

X. 

ooE 
CH C4. 

+ 

cl-s 

C. 

,oF? 	

> 	I 	
eocEr 

C 

ci. 
	 C.IL 

> 

	

CW3 	C4 

CIlL. 	 C.i\I 

- thylaodiosc.toac e tate with 2-ch1oram.th1-6-ee thy1yri&tn. 

• 	It was then hoped to brc.iaate the terminal aethyl group of 

the product (Cl), remove the ethozycarbo!ql group and cycitee the 

bro derivative (ciii) to give the 2--methyl derivative (Civ) of 

the required ciipound. 

4temstively, preparation of the enolaceVite (C)A) or 
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compound (Ci) and subsequent bromination, using 14-br so cetenide, 

might have yielded compound (cii) which could then have been 

converted to compound (civ), as previously described. 

coo Er 

> 
0 

C 

eooEr 

—> 

oA 

43  

r CCO E J- 

C W 2 r 

C14 
3 

cu.ce 	eti 	 £wteao of ot1 sceto- 

acetate was intended to prevent bromination at the 2-cs.rbcm 

atom. 

The reaction of 2cblor ethyl-6.ethylpyz'idine and ethyl 

o -ethylac.toscetate yielded oil, whose picrat.. gave ussaetia-

atory analyses for the desired compound (Ci). 

(b) The sane starting aet.ri.1, 2-chloroe.thyl-6-sethyl-

Plridin. was used in the second approach • It was intended to 

Prepare the acid chloride (cvii) by reaction with diethyl salonate 

and subsequent hydrolysis, decarbwVlation and treatment with 

thtonyl chloride, 	Treatment with diaaom.thane ,  to give the 

dis*oketons (cviii), reaction of this with hydrogen chloride and 
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cyclisation f the rd tii; chloroaethylk.tonse, would then have 

given the de..r.d compound (.;Vii). 

, coo Er 
CH 

eI4 3 	 ei 3  

cv, C 

> 
H 4 CI 

cvI. 

Sod2..> 	
I _11~) 	

.3ifA Z.N z,  > 

ei 

""N
HCI fee5 	

- 	 > 

0  5~~ 1 
COdHt'J2. 

e143  

2 rr 
C  HS  

XCVI'. 

6-eathylpyridin. gave a 4,%A yield of the ester (CV) • 	Hydrolysis 

of the duster and dacarboxylation proceeded in high yield to give 
I 	 S 

1 ropionic acid hydrochloride (CVI). 	A 

large number of preliminary experiments indicated that preparation 

f the acid coide hydrochloride (CVII) was not straightforward. 

Th. acid chloride hydrochloride (cvi) could not be prepared satis-

factorily on $ large scale and it was found beet to perf orm a 



* 1u8 * 

number of small-scale experiments when preparing larger asounts of 

the ccpounds 	he sst satisfactory preparation was that using 

thionyl chloride in the cold and standing overnight at room 

teaperatur., but the compound (CVII) was never prepared entirely 

Zr.. of sc.e of the acid (CVI) used as starting saterial. 	As a 

result of this contasination, all the preparations of the diaso-

katone (CVIII) contained varying quantities of the seth;) ester of 

the acid which could not be removed. 	Nevertheless,, addition of 

I sole anhydrous ethereal hydrogen chloride to the crud, disac-

ketone, dissolved in anhydrous aethylene chloride, resulted in a 

brisk evolution of nitrogen and precipitation of an ether 

insoluble sticky, black oil. 	This was dissolved in a.thylene 

chloride, heated under roZiux, and rda.d to dryness, but so 

crystalline material could be isolated. 	rrositsent with 

perchlortc acid did not yield solid material nit.. *r and it was 

found that the material was quite intractable, despite * number 

of etteapts to induce crystaflisatin. 	The infrared spectrum 

of this compound indicated the presence of a considerable amount 

of the seth;) ester hydrochloride, but there was no definite 

evidence of the presence of a quinoliziniia salt. 

Although the acid chloride hydrochloride could not be 

analysed as it was extremely deltqia.soent, the formation of the 

acid chioride was indicated by infrared spectral examination 

which showed a strong peek at 1830 ca.', indioative of the 
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;,rezonce c , f thr crbonyi :roing in n &cid c:1oriie 

(1. 	.i*X4, th e 	tone WVt dot.ct 	ljc' 

at 21O, (i,ii6) and 1710ca, and the ..tkiyl aster by a peak 

at 

To some extent the ncui"cryetalline nature of the final 

product sq be du. to .*ceanivo contsaination of the cyclic 

material by the methyl eater hydrochloride, but the failure of 

the product to form a crystalline p.rchlorate sug.ats that it 

may well contain no cyclic material in any substantial quantity. 

An attempt was made to meparate the material into its cospa*ents 

by ion-exchange chromatography but the only material obtained 

appeared to be purified methyl eater hydrochloride. No ot.er 

material could be sluted from the column. 

(c) The third method was an attempt to aakm use of the 

reaction between an orgenocadmium com.ound and an acid chloride !21  

644ethyl-2-7ntdyl ethanol (Cix) was converted to 2-braaoethyl-

6-m.thylpyridin. (cx) by refluxing with 4k. aqueous hydrobrcsic 

acid. The broso derivative was then converted to the Cirignard 

reagent by the entrainment method U3 andtreatment with enhydrous 

cadmium ahioride afforded what sp.ared to be the corecpcnding 

cadmium derivative 22(CX1  ) • 	treatment of this cadmium derivative 

with ohioroacetyl chloride in boiling benmsne 21 produced a vigorotw 

reaction but infrared examination of the product, iiich was a brown 

mobil, oil, indicated the absende of a carbonyl group. ?r.ats.rt 
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of the oil with p.rcbioric acid lid not yielJ a .rotsct. 

I ::IIII:'  
dx 

CHZ CHZ. Sr' 

Hq 

C HS  

cx 

if WZ'f  02 it Ise 

C 

cx'. 

> 	
0 

I. 

" 	ctJ..in Ii$ not 	.L.:jbe 	t. ...tu 

far been found difficult to synthesize the starting material (or a 

staple derivative) • 	The hypothesis which vo postulated could 

not be tested yet it in felt that synthesis of a suitably substituted 

quinoltainius salt could be achieved after more extensive exasinstion 

of this problem than has been possible to date. 
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r.M1ri4 	?HO 	5U1Ts. 

Melting-points and bilLn'poits are uncorrected. 

Analyse, were carried out by Pra, reil.r and trauea of 

Oxford. 

Unless otherwise stated, extracts were dried over anhydrous 

sodium •ulpbato and ultraviolet spectra were dsteriinad in 

S thaaolic solution. 

Ultraviolet spectra were determined iactng a Uicas 3.1.500 

absorption sectrepbot*.t.r, and infrared spectra were determined 

using a Perkin-}laar infrared epic trapiotom.t.r. siavenumbers  

reported are for Nujol stills, unless otherwise stated. 
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Th5 	L$r*U.Ofl of I
i 2k. 

Ethanol (105 g.) containing 0.66 g,, hydrogen chloride was sized 

with 21. aotosaldhyde and the solution heated on a water bath for 

14 hours at 50° . 	After cooling, the solution was neutralised with 

solid calcium hydroxide and the excess ethanol was removed 'invaouo'. 

1)i.tillation of the residue gave 19 g.  (33;) of the  diethyl acetal as a 

colourless liquid, h.p. 82-3°  at 15 M. 1:3 - thoxybutyrald.hyde" 

di.thylac.tsl (19 CO and 21 mle 	aqueous hydrochloric acid were 

shaken together for 30 minutes. 	The resultant homogeneous solution 

was extracted with ether, the extract was dried and the ether was 

removed by distillation. 	The residue yielded 7 g. (604 based an the 

diethyl ac.taU of a pale 7ellow liquid, h.pe 46-48°  at lO. 

n20 . 1.k07h (Lit. a !) 1.4O77). 
D 

The reaction o sonolith -.6-lutJ.dtn *n4 .toxybutyra,1d,fly4.?"' 

AD ethereal solution of acnolithio.,2,6lutidin.1  was Prepared 

from 0.80 S. lithium, 9.6 g.  bromob.xzssne ned 69 g. 2 96-lutidin• in 

50 .1. anhydrous ether. 	To this stirred solution, keeping the 

temperature of the mixture at 00,  was added 7 ./ -.thoxybutyra3d&yds 

in 10 minutes. 	The solution was then stirred for 1 hour at room 

t..p.ratur., ice was added (ioO g.), the "t'ral layer was aoparated, 

arid the aqueous phase was extracted with X3 1 • ether. 	The ether 

extracts were combined, washed *  dried and tiAtilled to yield a yellow 

oil (3  g.12), b.p. 99-101°  at 0005 em. 

A piorata was obtained an yellow needles and r0r31.tiillie.d 

0 from ethanol, s.p. 270-1 41 
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Analysis. 	 Found: 	c:46.3, 	H:3.6 9 	N:15.5 
I 	 I 

Picrate of 4_ethoy-1-(6-methyl-2-pyidyl)pentan2Ol. 

CI9H2kNLIO8 	Requires: 	C:52.19 	R:5.519 	N:12.8. 

Treatment of the foregoing product with 48, hydrobromic acid. 

The oil (2.8 g.) was refluxed with 50 mi. 48% hydrobromic acid 

for 6 hours. 	After reflux the mixture was concentrated under reduced 

pressure, neutralised with 10% potassium carbonate solution and 

extracted with chloroform. 	The yellow chloroform extract yielded a 

red oil found to be unchanged starting material. (2.5 g.). 

The reaction of monolithio-2,6-lutidine and acetylaceton.e enol ether. 

Acetylacetone enol ether (5 g.) in 10 ml. ether (prepared by 

method C. ref. 125) was added slowly, with stirring, to 40 mi. ice-

cold ethereal solution of monolithio-2 9 6-lutidine prepared from 0.65 g. 

lithium, 5.1 mle bromobenzene and 5.3 g. 2,6-lutidine. 	After 10 

minutes at 00  the mixture was stirred for 1 hour at room temperature, 

decomposed with 100 go ice and the ethereal layer was separated. 

After extracting the aqueous phase with 3 30 ml. ether, the ethereal 

extracts were combined, washed and dried. 	On removal of the ether, 

distillation of the residual oil in a molecular still yielded 14  g. 

(kO) of a pale yellow oil (oil-bath temperature 130-140°  and 

pressure 0.05 mm.). 	This was presumed to be 4-ethoxy-2-methyl-1- 
I 	 I 

(6-methyl-2-pyridyl)-pent-3-en-2-ol. and was used for the next stage. 
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W . 	freioi product with boUint e91aw4i 	crtc icid. 

The oil (4,1 g.) was refluxd with 4•7  go piano acid in 50 el. 

ethanol fork hour's and the crystalline material which deposited on 

cooling, was filtered off. 	iecryatallisstion from aqueous ethanol 

yielded a vary small amount of yellow plates, a.p. 20-129. The 

ultraviolet a.ctna of this compound showed none uf the peaks 

associated with the dshydroquinolisinius nual.w, only a ?SâL at 

,a. being evident. 	This suggested that dehydration of the 

iad 

 

material had resulted. 

4.peition of the experiment water more vigorous conditions 

produced intractable tars. 

127 
be pra r*tiun of 

A solution of mcnolithio-2,6-lutidino won prepared from 4W Ni. 

dry ether, 6.9 g. lithium, 79 go brcmob.naene and 53. g. 296-lutidine. 

After inienston of the solution in an ice-salt nixture the nitrogen 

supply was disconnected end 35 go arotonaldehyds in 50 mld dry ether 

was added during 20 ainutsa, with thorough etirrin, 	timing was 

continued fore further 15 smut.. and 100 ml. water, followed by 

100 ml& conee hydrochloric acid (;.G.1.17) 9  were then added slowly. 

Tb. aqueous phase was thin aspe.rst.d (ethereal phase rejected) 

and poured, with stirring, into a mixture of 300 go sodium carbonate 

d.c.hydrats and luO al. water wh.re a deep yellow oil was precipitated. 
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The oil was taken up in 300 ml, chiorofoiw and the sodium carbonate 

was waad with a further 	 ti. chloroform. 	Conbtiiation of 

the chloroform solutions, 	and removal of solvent gave 33.5 g. 

(38..) of a pal. 7.110w oil, bp. 92ar.6°  it 091 -. 

No picrato or plcrolon*te could be obtained but an 

isocysate was prepared. e.p. 110-11 0
. 

Asal.yaie 	(oil) 	?owad* 	cs74,6, 	1118.7, 	1417.8. 

	

requiresi 	C:74,6 9 	x18, 0 	N18.0. 

(i.oc7anate) 	Found: 	cs7296 9 	ai6.8 9 	NI9.. 

	

require.: 	C17.09 	:6,8 0  

S 
kt.nite4 CyCitaatio of 	 u.ipg 

In  Q5ØQfl tetrachIgadoo 61• 

S 	 I 

(2.0 .) was dissolved 

in 20.1. carbon tetrachloride and 2..) g, bromin, in 20 al* of the 

sass solvent was added dropwine, with stirring. As the brino was 

added a pale ;.Uw colour developed in the solution and an almoct 

colourleas oils precipitate was thrown outs 	iftor the addition wan 

couplet., the mixture was allowed to stand for 15 minutes, the carbon 

t.trachlozlde was decanted and the residue was t.k.n up in the 

minimum amount of methanol (on. 10 M1, 110 	Ho crystallisation could 

be effected nor was attempted re-precipitation wi b 	c,loric said 

and ether successful. 	The solvent was removed undar reduced 

pr.saure and the oil was not aside but again a crystalline 
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precipitate was not obtained. 

The iz.rtaent was xsatid with the bromine addition over 

30 minutes and subsequent stirring for 30 .tauts.. 	An oil was 

again obtained from ich no picrate (using oalcim picrate 

solution) nor p.rshlorste appeared to be formed. 	Hydrogen broside 

gas was r.leas.d on the addition of pxchloric acid. 2M 

hydroxide, in .ose, was added to destroy any solsoular complex 

formed with bromine, and to reliese the original alcohol, but only 

a black, stinky tar was obtained. 	!tract1on of this tar with 

otLiorofarm (in *iah the original peotpitite was insoluble) gave 

an almost black extract 4iici, on washing with 3i hydrochloric acid, 

drying and resoval of the solvent, yielded some dark blue glaway 

material which was r.jact.d. 

The original oily precipitate was soluble in soot polar 

solvent., (e.g., ..thianul, ethanol, etc.) but could not be 

cryl3tL11i8ed ftom thn. 

; recttn f tiøodi. lt L-rLaoiinc 	tnAyJ4pn.- 

etoAenone. 

o(; icolin. (2.5 g.) was stirred while 1*25 go finely powdered 

o i&tde 	were added. 	$en*y1idac.acetobenon. (6.5 g.) in , 	g• 

o( -picoline (200 xa.) were then slowly added to the ice-cold 

rnixt€. (xc. v( -pcolin. .neres the formation of rncidio-pioolin.). 

The content r the flask were than allowed to attain room 
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terature, over. period of 5 hours, and a dark brown, sticky, oil 

was precipitated during this tine, 	ddition of water precipitated 

a colourless solid and caused complete soliditicaticn of the oil. 

The solid material was filtered oft and recrystallized from ethanol 

to give tine thite needles (297 g.) asp. 247-9°. The r.crystalliaation 

was performed using a ozhl.t extractor. 

Founds G18409 Ms6.O,  

CR19JI0 	r.quire.(aono adduct) 	CO3.7, 11*64 9  Nz,7. 

cI13 ,No2 	 (dla.r) 	 Cs84.8, H6.1 9  Ns,8. 

C 10$03 	" 	(tria.r) 	Cs85.339 Hs6.0, 15*2.3. 

Treetent of the previous product with acetic acid and by4rogen parojctde. 

The previous product, (190 g.) s.p. 24790
, was treated with 

8 1. glacial acetic said and 0.5 .1. 30 hydrogen peroxide for 18 

hours it WooThe resulting thick suspension was filtered, the 

mother liquor was reduced in volume, and the precipitate obtained was 

combined with the original pr.oLitst.. 	Both were found to consist 

of starting materialo epetitian of the experiment, using more 

hydrogen peroxide or acetone as solvent, or r.flwring the reaction 

mixture, yielded only startinj :sterial. 

The 	 and 

Bsnaylidsn*ao.topbenan. 00.4 g.), -picoline-N.'oxide (5.5 g.) 

and 25 .1e 3A potassium aethoxide were refluxed together for 2.5 

hours. 	The iaky.blue solution was then allowed to stand for 16 

hours at roan temperature and the potassium aethoxide was d.canpos.d 
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with solid carbon dioxid.e 	A col.urle.s solid was obtained (3.7 g.) 

Which was recry.talli..d from ethanol in 	oxhiet apparatu., to 

give fine Whits n..dl.a, N.Y. 29-6°e 

p.alyet. 	 und$ Ct86,4 g,6.0 1  Ht3., Mt(taat) 1.40. 

CH 1I J02 	requirani(aono"Mdt.ot) Ct79.4, 1i60, 14A.4, Mt 	317. 

Treatant of this coscund with acetic anhydride on M boiling  

wutir-bath yielded only unreacted starting material, 	Addition of a 

little cottae au1*urio said 	6 to the reaction mixture yielded 

unworkable tare. 

The pr.wstton of 1...grvbolino.2-butancne n.tbtodide 0  

Aflalar acetone (0 .1.), maritolth. hydrochloride (2 g.), 

psrafo.aldebyd. (8.4 g.) and 5 ml. ethanol were r.fluzed together for 

6 hours. 	Ct eoolin, 1.0 .1* dry ether were added to the reaction 

mixture but, since crystallisation was not complete, 100 ml. 4M sodium 

hydroxide were added and the solution was saturated w..th solid 

potassium chloride, and extracted wi4h ether* 	kfto drying s  the 

other extract yielded 21 g. (k.) crude product. 	4stillation of 

this oil yielded a little unchanged morphelirt. and 8 go of a colour-

low liquid, b.. 106-80  at 10 an. 

The liquid (8 g.) was slowly sized with 8 go methyl iodide 

to give 12 go k-.orpholino-'-'butsnone e.thtodide. 



- 118 - 

flg r.ctton o methyl viy). keto, md 2-ptcolii*e-4-oxjd.. 

4-14orpolino'.2..butsnone m.thiodid. (12 g.), 2-pioolin.'*-

oxide (4.5 g.) and 45 ml. 5; potasaim a.thoxide were r.tlux.d 

together for 3 hour.. 	The red solution was then treated with 

excess of solid carbon dioxide to destroy the potassium esthozide, 

our.d into 500 ml, water and extracted with ether. 	i'srnovsl of 

the dry ether yielded a reddish-brown oil which was purified by 

distillation in a molecular still (bath temperature 120 0 0  pressure 

0.) mm.) ,to give 300 mg, product which solidified on cooling. The 

yield was too low to be of any synthetical value. 

Thsei1thi.iu_oL1'( 2yiid,l) -k-pentanone. 

Eth7l-_(...P1rid71).4th3?1ac.toac.tat* (1 g.) (>rejarsd by 

the method of Doering and "eu 131 ) were treated with 60 mle of 

boiling 2Q4 hydrochloric acid, for 4 hours, brought to pH 10 with 

sodium hydroxide and the solution was concentriitd "in veouo" until 

two phases appesred* 	QKtroction with ether yielded 7.0 g.  (84.) 
I 

1-(2'i'pyr'i4yl).Je-pentanon. as a th&oresc.nt yellow oil. 	picrato 

was obtained, asp* 109".11.  (Lit'1m.p. 110-11.5°). 

I  tt.s ted ,:rejaratio of 1 -( -cyrjd.y) -4-pentanone '-H-oxide. 

1-(2ipyriciyi..4-psntanon. (7.0 g.) was dissolved in 27 ml. 

glacial acetiu ie.td end 1.5 ml. 30 hydrogen peroxide was added. 

After heating at 80 0 , for 6 hours, a further 0.9 a). 3%4 hydrogen 

peroxide were added and the mixture was heated for 12 hours at 80°. 
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tiatillatton of the reaction mixture yielded k go atairting materiel 

and the derk coloured reeldue was then distilled in a molecular 

still, to give 1.6 g. (2) of a yellow liquid (bath temperature 

pressure 0003 ma.). 

A 2,4-dinitroph.nylhydresane was obtained from this oil 

and was r.cryetallieed from alcohol to give yellow plates, e.p. 

192-4, 

Aslyea (2,4-dinitroph.rq1bydrazon.). 

Found 	C151.7, 	it 14.8,1 	N:17.. 
17.0, 

The foregoing product (O..5 g.) was heated on the water-bath 

for 15 minutes with 2.5 mle acetic asthydridi and I drop conc. 

sulphuric acid. 	No peroblorate could be isolated from this mixture 

utter treatment with perchiorat. acid. 	Heating $ similar mixture 

at 10001  for 30 minutia, gave an oil which did not yield a p.zchlorate 

either, 	fleeting the starting materiel with acetic aahydride alone 

&leo cave an oil w1i ch .id not yield o pereblorats. 

The ireomration or/3-. 	ocroto4i34&iy4e 3  

Phosphorus oxyohiorid. (56.5 .1.) was added slowly to 53 g, 

ice-coldo mechanically stirred, dimethylformamid. during 20 minutia 

and the mixture was than stirred for 30 minutia at room temperature. 

This mixture was again cooled on ce and 18.5 mle acetone was  added 

dropwia., during 20 minutes with continuous stirring. After main- 
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tainiAg the resultant solution at 	for 30 sinu tea, the solution 

was decomposed with 750 go crusned ice and allowed to attain room 

temperature. 	This ic."oold solution was then continuously 

extracted with 500 mle ether for 10 hours, after neutralisation 

with sodium bicarbonat.. 	The eter extract, after drying, yielded 

11 go  yellow liquid, h.p. 36"400  at 10 em., which decomposed slowly 

at teas temperature. 

A 2 0 dinitroph.ny1hydrssan. was obtained, a.p. 165.7°  

(alcohol). 

na1seiu (2 ,k"dinitrophenylhydrason.). 

Found: 	G* 1142, 	Hx).2, 	1:1906 9 	C1:1263. 

C1OHC1NL 	r.quiree 
	 ':3.1, 	Nz19.3, 	;1s12.5. 

re reaction 	-rocru9i4deiy4. with 

o the ice-cold, well stirred, solution of picolyflithium 

obtained from 0.70 g. lithium, 7.5 go bromobonasne and 17 g• 

- 	line i. 1u  '*10 dry ether. was added 8 as freshly prepared 

/3 	1 -c1orocr tonc.yds, keeping the temperature at or below 00. 

.. rrtag was continued for 1 hour at room temperature when ice was 

added to decoaipote uie lithium salt., and the aqueous phase 

extracte with ether. 	:ietil1ation of the dried ether extract 

yielded 8.9 go of a liquid smelling very strongly of, o( -picoline. 

f' ol. -1icoline was removed as far as possible by distillation of 
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thd Mixture at 40 and 5 -, ireasure but only sticky 4crat.e, 

which could not be recry.t414ead, wire obtained from the residue. 

Distillation of the residue was thought inadvisable owing to the 

danger of dehydration of the product (if forned). 

The reaction of 1-btyne-3-oe 4 _cicoint b1 t7O71  

In a typical experinent . ;. c&. -picolin. were dissolved 

in 15 .10 ether end to this let-Cold 1ion 93 go 1-butyne-3-cne 

we added. 	b* mixture was then allowed to attain room temperature 

slowly. 	i.tiUstian of the deep rid mixture, either imoediately 

or after tie., up to months at •)O  invariably produced either a 

violent reaction (after a short reaction tine) or an intractable 

oil (after e.g., 3 month.). 	'The use of the sodium salt of 

-piccline jraduced the sase result.* 	IL reaction in which the 

c*onantm were mixed at -780 9  and maintained at '-20°  for 3  month., 

yielded a tar who.e infrr spectrum (thin film) showed the presence 

of a werbooyl group (D= 1700 cm 1 ) but no triple bond absorption 
COO- 

was .vid.ut, 

r] 

frt.iri 

In. typic4 experiment diethyl ac.tonedioarboxylate 0.05 .) 

and ethyl propiolat. (4•9  g.) wire added to sodium ethoxidi (34 g.) in 

alcohol (20 ml.) at O. 	one heat was evolved on the addition of the 

ccsonento but no product could be isolated if the mixture was worked 

up at this stage. 	RefluAng for 15 hours produced a yellow, cloudy 
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sol%ation, 	Aftor coolin, the reaction mixture was acidified with 

100 ole water containing 25 ale 2N atalphuric acid. 	Jctr!action 

with ether and subsequent removal of the dry solvent yielded a 

yellow oil (2. .) which, on distillation, was found to be ccspoeid 

of 5 fractions: 

Traction. b.pq prems* yield, colour with effect of 
pea 3 N}L3+ beat 

1. 540 100 em. 200 ages, rid nil 

2 1.2 ase i.00 a'e. pink oil aap 

 1021.1050 1.0 —. 400 es.. dk. red dk.orasge oil.. 

 1431.1440 1.0 em. 600 agee red orange oil. 

50 161e0  1.0 em. 100 oga. yellow Drano oil. 

No crjtslline products could be obtained from this ezj*xiaent, 

nor from subsequent experiment., using alcoholic ammonia. as catalyst. 

The 	 tJ.cn of dtetkrl ac,tcnedioarboxylat, and 	22aci4i. 

L)iethyl acetomedicarboxylate  (5.05 g.) was added to potassium 

.thoxid. (2,1 60 in minimum alcohol, 	After 5 ainut. prupio3ide 33  

(1.72 g.) was added to the ice-cold molution. 	Vigorous reaction took  

place and the solution turned red. 	After dilution with 5 ml e  ethanol, 

the solution was refluzed for 30 anutes, 	un cooling, dilution with 

100 mle water and acidification with We hydrochloric acid, the 

solution was extracted with ether, but no product was Isolated from 

extraction of the mother liquors or from re-extraction of the acidified 
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sodium carbcnzite wash liquors. 

The reaction of •thyl ac.tonedtcixboxylste jA§. henyoiio3n4i. 

134 	g.) was added to an ian-cold 

solution of (.05 g.) diethyl .a.toandicsxbozylats and sodium 

.thoxid. (1.70 .) in ethanol (25 a3.) and the solution was then 

r.fluxed for JO smut., an the sten-both. 	CoolinG, dilution 

with 100 ml, water and acidification with hydrochloric acid, 

caused turbidity in the solution but no precipitate was obtained. 

Extraction with ether yielded a yellow extract iditch, on w*&itng 

with sodium carbonate solution, gave a yellow colouration in the 

aqueoum layer. 	The original extract yielded only unr.ac ted 

phenylpropiolanide (m6p.109u'1( °) (Lit.109-10°). 	The sodium  

carbonate washing., on acidific utior. and re-extraction with ether, 

yielded 100 ego of a yellow oil, b.p. 700  (external temperature) 

at 0.1 me 	This material was not the doeird product. 

Tb* reaction of diothyl aceton.dicarboxylate and ethyl hyl- 
propiola te. 

Diethyl iicetoandicarboxylste (100 g,) was added to a 

solution of sodium .thoxid. (3. 4 g.) in ethanol (O ml-'. 	fter 

5 minutes ethyl phenyipropiolat. (897 g.) was added aW the 

mixture was refluxed for 1 hour, 	fter cooling, and allowing 

the solution to stand overnight at room temperature, the rod 

solution was reduced in volume by distillation under reduced 

pressure but no crystallization set In. 	1uhesszm'a adducts  
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ware insoluble in water and dilution Of the solution to 200 mle 

with water yielded a yellow oil after acidification with dilute 

hydrochloric saids Extraction with ether gave a yellow extract 

which again gave coloured sodium carbonate washings. 	he original 

extract yielded a yellow oil (9 g.•) which was distilled in a cup 

16 still to 'vs a colourless oil, b.p. 1200  at 045 	1.5303. 

th11 /3- ethaxyc4rnte In a colourless liquid, b.p. 154 - °  at 

- ., 1. ,flr 	1.5336. 

The sodium carbunate washings slowly precipitated a yellow 

solid. Acidification with dilute hydrochloric acid and re-extraction 

with ether yielded 250 age diethyl 2,-dihydrax -6.pheuylbenaess-1 ,3- 

1crboylat. (XXXIX), s.p. 17 (ethanol). 

-1 (C • 0). 

•304 (3.;7), •. (*.14 intl.), 	
,u. 

C 
	 rLtzsc2 	r, 165,,5,1  

a 

Finely ground ethyl .tho methyl.n.o oaa.tat.(3. 1 0 £.) 

was added, during 10 minutes with contnuous stirring, to an La.-

sold solution of potassium hydroid. 0.5c g.) in ethanol 00 ml.) 

containing di.thyl asetcasdiaazbozylat. (4.O4 g) • The aizt&re was 

then stirred for I hour at room temperature and poured into water 

(150 ml.) *retaining glacial acetic said (i0 a3.) where a red 
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?r.cipitati was throis outo 	iiltratios and subsequent drying of 

the pr.ciitate yielded 1.8$ g. (3kb) of crude red crystal.. 

.crystaUi tin f on petrol ether/ethyl acetate (3:2) gave yellow 

n.edl, :.p. i58-9. 	'-hov use of sodium .thoxide as catalyst 

t*vI the e*e A ric t. 

3809 3220 cm (F*12.tretch); 1680, 1700, 1725 one-'(C = 0) Max 

393 (4.17), 322 (4.32), 312 (4,34) 9  255 (k.iO) 

and 222 (Y.J) 

As.2yet. Founds C 1 5509 11:5.5, t&..3. 

C1 B19NO7  requires: C:5.4, Hz509, N14.30 

Tr,at*int of the above product with etbano3i.o chloride. 

The above product ( I g.) was added to ethanol (25 ml.) which 

had been saturated with hydrogen chloride. 	)colourination of the 

solution occurred almost iidiately and a cclourleea solid 

precipitated. 	.tter retluxina the,  solution for 30 minutes, ether 

(o ml.) was added ad the colourless precipitate was filtered off 

010 mg.. 	This irecipttato was ahem to be .m"onim chloride. 

The ether/ethanol mixture was washed with a little water followed 

by sodium carbonate solution, which caused the organic layer to 

turn yellow and precipitate a yellow solid. 	'he yellow solid was 

filtered off and suspended in dilute hydrochloric acid. liltratton 

and reoryatailtaution from petrol ether then gave 800 mg. (&o) of 

diethyl 6-. thoxycarbonylmetbyl-2apyrone-3, $.-dj.carboxylate (XLII), 



- 126 

a. p. 61.2° , to colourige. n..dls.. 

1715, 1745, 1748 and 1795 coo" (C • U). 

• 	 I 	 ) 

Bud 	 • 	 k -- . 1 	 • 1 

Founds 	 H85. 4. 

C 15fl1803 	requires: 	C:5502, 	Us,.,. 

Trsgtse.t of Uieth/l asino-6-e thocarbonsao thilne' ra3-
4i.9arboxylatg with £Iodj4a ethozj1e in øthsol. 

.odium (..5 ic.)  we dissolved in ethanol (30 ml.) and the 

wmftwyran 0.0 g.) won added to this solution. 	The yellow colour 

of Uw pyran was tsdiately diach.rg.d and a colourless precipitate 

began to appear. 	After refluxing the mixture for 1 hour, the 

precipitate was removed by filtration and suspended in 6. ,4 surphuric 

acid for 30 minute.. 	Filtration end recry.tailisstion from ethanol 

gave colourless needle., asp* 138.9°  of diethyl -cyssno-2 94-dih.ydroxy-

bena,re.1 03- diaarboxylate, (.iii). 

(c) and 1670 	(GaO). 

a .6. 	'7 	'. 0 
	

• '17; 	 • c ) 	,LL 

C13H 13 U6 	 requires: 	 n+,7, 

The ,reparntton of diet1yl 6-uty -py'rons-3.5dis.rbo*ylat. (XXXI!). 

This compound was prepared by the method of iauna.n and 
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had the fanowlag phpical characteristic.. 

0, 
Lit. (-.: I. 

1,'15, 17 1  , 170 o.. 	(c a o). 

U06 6) 
10 

a 320 (3.88) and 26 (3.91) 

The prerwamutiQu vt Vigggi 2-4Thydrqbescn.-1 .3.5-trtcarb. 

oat 79((xV11). 

This compound was prepared by allowing diethyl acetone' 

dicarboql.te (.04 g.) and diethyl ethoza.th3enssslonata to react 

together at 00, in presence of sodium .thoxids 0.4 g. Na.) in 

ethanol (30 ml.)* after stirring the slutian for I hour, at roam 

temperature s  acidification with 41.3.e hydrochloric said and extraction 

with other gave colQurlaa needles (193 g.), racry.tallia.d from 

ethtinol, a.p. 106I070
, (Lit.a.p. 104-30). 

MI 
1 73, 1670 oiii 	(C a 0). 

5•((:iJI 	
= 	

• 1. 	• 1 i: 1.; , 	 - , 	-. 	. : 

25 (b •  

.'h 	-'eetky.IatJoq f diet1 ?-acIino6ethoycurbQny1r thyl yrr-' ,,- 

dicacbo,cyi ste. 

The pyran 0.0 g.) was dtasolv•d in din.thylformeaid. (35 ml.) 

and sodium ethoxid. (0.1 g.) was added to this solution, followed by 

cxc..s of methyl iodide (1.0 g.). 	The solution was allowed to stand 

at room temperature for 1*0 houre before being poured into a large 

volume of water and extracted with ether* 	iienwal of the ether, 
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aft.: drying, gave 150 ea. yellow nestle. (1) 9  n.po 134-5* 1 

tentatively identified ac di• thyl-2-s. thyl.aino-6-ethoxycarbonyl" 

?th .lM1ep7rsb3 9 .dtaarbcX7l*t., (XLV). 

3380 c 	(Nil stretch), 162o, 1700, 1745  

> 

c 16H 1N07 	require.; 	C;56.6, 	11*6.2, 	1*3.8. 

The synthesis g  ethyl 2ino-6-b,yliden.jenylpyr.in3- 

carboxylate,. (xi.N1). 

ibenayl k•toes (d.4 g.) was dissolved in ethanol (30 .1.) 

containing potassium hydroxide (3 g.) and to this ice-cold solution 

finely ground ethyl ethazyuiethy].n.cyanoacetat. (6.8 g.) Am added 

during 10 minute., while the solution me vigorously stirred. 

stirring me continued for 1 hour at room t.mp.ratur* before the 

mixture was poure. on to 150 go cracked ice and acidified with dii, 

hydrochloric acid. 	On acidification a white .u1.ion formed which 

deposited a red oil. 	The aqueous phase was decanted and trituration 

with a little cold ethanol caused the ii to crystalline. 	ie 

crystallisation from an ethanol/b.nsmn. mixture (50:50)  gave yellow 

j:lat.leta, ..p.  170.2°. 

0ztx 	 c. (NH2  stretch), 1670 csi 	(c a 

max 

and 	(1•4 tljL 



129 

	

Founds 
	

c875.'e, 	81,.8 4 	N8.5. 

C21019$03 	requires $ 
	

C15.7, 	M15.79 	N3,2. 

US wcjrsaffi of 4hjl toxygadMI 

pranylides,) rppen. - 1.3 	xbocy1nt.. (Vi 1). 

thy1 .thoxjsethylen.oysnoae.tate (6.8 g.) was dissolved 

in the minious amount of anhydrous ethanol and coled to 00.  To 

this solution was add.d, with stirring, diethyl acetceedtoarboaç'lat. 

('.O g.) in anhydrous ethanol (10 al. ) containing sodium .tboacid. 

(1.0 g. Na.), keeping the temperature below 5. 	 WO 

continued for 5 hours at room temperature when the red solution had 

begun to precipitate fin, solid material. 	Ice (100 is)  was added 

and the solution was acidified with dilute acetic acid (4i1),  to give 

a scarlet precipitate. This was removed by filtration and washed with 

a little water before drying and rscrystallisatton from petrol 

ether/ethyl acetate, to give red/blue needles (2.1 g.), a.p. 157-9g. 

('ix.d aspe with th* original pyran showed depression.) 

5400 *  3300 em. -'  (NN stretch. , 	. 	 1 

>i6 (k.,9),  345 (.29), 508 (4.13) and 253 (4.12) L4. 
10 

Assaly4ia  Founds Cs%.k, 1185.2, fls6.7. 

C 21  H20209  requires   Cz694, Hs5.4, s693. 

In a similar preparation but using 3.0 go potassium hydroxide 
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in ethanol an catalyst, a little of the above compound was isolated 

zlon - :ithr,  rei 	 comi, JTd 
 

cm. 1  (.1tetchi, 

(c • 

38 2 9  36, 318, 3039  2dO and 25. 

Mt4ysia  Founds C13902 9  

C13H 16$P, requires; C139.2, 0:3.3, 11:9020 

e.tt of the above cospound with ethancIto hydrogeu chl2rt4. 

be abov& propene derivative (1.0 g.) was dissolved in 25 K19 

anhydrous ethanol ioh had been saturated with dry hydrogen chloride 

and the solution was r.fluzed for 1 hour, aol, re-oaturated with 

hydrogen chloride and r.fluxad for a further hour* 	Cin cooling 100 .1f 

other ware added and the precipitate of swHmium chloride was 

filtered off. 	'?he ether/ethanol aixture was washed twice with 10 .1e 

water and finally with 20 .1e sodium carbonate solution which turned 

red. The sodium carbonate solution was then acidified and extracted 

with ether. 	Removal of the dry other "in vacua" gave 130 .g. 

orange solid, recrystallized frce ethanol to give orange needle., 

• • it...° 	(compound  

170, 1730, 1670 on-. ' 	(C • 0). 

halwis 	 ;ound: 	C;53.4 9  

The ether/ethanol w4her liqu, when reduced to dryness, yielded 
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00 s, of a yellow solid, (compound XLIX), a.p. 199-2000,(ethrnnol). 

331fts 3320 am*' 	

•

(amide Hffatr.tch), 17809 170, 17109 

ttemtod !s-s.thylution of the agpoWs derivtiy (;LVI))e 

The propene derivative (XLVII) (I.0 s.) was di..oi.ved in 

200 ml., ether and .xc..a of ttaeom.thaee in ether was added to the 

solution, followed by 10 dropa of boron trifluortde in ether. 

,:,volution of nitrogen was observed and the solution was allowed to 

stand for 60 hours. 	itsoyal of the other and subsequent re- 

crystallisation of the solid material which remained from 

petroL/ethyl acetate gave deep red-blue needles (200 uc.),m.p. 160-2° , 

(mixed m.pt with compounds (XLI) and (XLV1I) both showed depression). 

& similar experiment but using dimathyl formv'ide ma solvent and 

riethyl iodide yielded a email amount of the see. compound. 

3600 c4l  -, moo, ,y 	 2220 00'1  (CN), 

, 	, i(.: 	- 	
(C a 0). 

lu . 	(4.3+, 353 (4.05), 343 	310 (I+.03) and 
ma 	Io 

4. 

requirea (:5'..l, ds,6, 
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This compound was also recovered from the mother liquore 

of a preparation of the pyran (XLI), along with. little of the 

pyridone (xxxvi)* 

be j4. paratio of 4i.thyl 

-i4noliaone-I .9dicarboxy]ate. (1). 

To an ice-cold solution of potassium hydroxide (1 • g.) and 

di.thyl acetomedicarboxylate (k.o4 g.) in ethanol (10 ml.) was .44.4 

.thc.thyleas.al000mitri1e (2.44 g.) • iio.pia*g the t...ratur* 

of the solution below 	and stirring continuously. hfter stirring 

for 1 hour at room t.mperature the orange solution was poured on to 

100 go cracked is* and the solution wan acidified with dilute acetic 

acid. 	Th.' orange solid which precipitated was filtered off and 

rearyotaliissd from ethanol to give 300 mgq  yellow crystal.. (needles), 

. .. 1L-60 
. 

•4O cr. (CE, 17, i7C cm. 	tL 

>1oi .&) - 1p26 (4.23), 352 (3.42 inn.), 266 (4.26) and 230 (4.33) 
10 

__ Found  Cs38.4, H84.8, 

C20R10208 requires  Cs58.0, 11*4.3, r1s6.8. 

Shaking an ethereal solution (200 eg. in JO .1.) of this compound 

with an ethereal solution of lithim aluminium hydride did not 

produc* a lithium chelato. 



- 133 - 

The sjnthasis of djthjl i ino--ciano-2-ydr banssas-1 - 

4icarboxiste, (Li). 

f otassium hydroxide 0 .) was diaaolvsd in ethanol (0 ml.) 

and the solution was filtered. 	Diethyl acetocedicsrboxjlst 

(1e• g.) was added and the soluti on was then cooled on ice. Keeping  

the temperature of the reaction mixture below 5, .thoqa.thyl.n.-

malononitrile 	g.) was added during 5 minutes while the solution 

was thoroughly stirred. 	S tirring was continued for 1 hour at room 

temperature, ice (100 g.) was then added and the mixture was acidified 

with dilute acetic acid. 	The pale orange precipitate which was 

obtained was filtered off , dried and recry.t*llia.d from ethanol, to 

give colourless ne.dlea (1.3 g.) mope 
9.30,)• 

 (Final re- 

c r 	U— ~ U - :i fry: 

10 cm 1 	, 1 1700, 

-1 
. 	 4 0) 

	

. C 	1. 	t2 roe

, 	 •. 	 • 

Rnalyoia 	 Found: 	c:694 9 	 N;997. 

C1 M 1 N 20 	requires: 	C:36.i, 	}L1500 6 	14:10616 

The attempted z, of 4i9Uiy] acetonfA14441at-9 as the diparbany]! 

component in reactions with o thaxymegmeng pcmpoundb. 

In a typical reaction di.thyl acetcatedioxalate (502 g.), 

*n.pended in ethanol (35 ml.), was added to a solution of potassium 

hydroxide 0 9 6 g.) in ethanol (15 .1.). 	hue this toe-cold 
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solution was vigor.>usly stirred, ethyl .thaqlneth$len.cya.noacetati 

(3.40 g.) was added and the mixture was then stirred for 2 hours 

at room tenperatur.. 	Ia. (200 g.) was added and the mixture was 

acidified with dilute hydrochloric said but no precipitate was 

obtained and extraction with ether or .thyl acetate yielded only 

starting material (di.thyl ao•tosediozalste)o 	Repetition of 

this .xperia.nt with longer reaction times, with. heating of the 

reaction mixture, with different catalysts, e.g., sodien ethoxid., 

with varying amounts of solvents, or with different .thoxyn.thylene 

compounds, invariably produced either starting material, or no 

charac terisabli product. 

Tb* presratian of diethyl 

Diethyl acetos.dio.rbozylate (15 g.), triethyl ortho-

format. (11.25 g.) and acetic anhydride (1}05 g.) were refluxed 

together for 40 ainut.a • 	The sixture was thou distilled at 

atmospheric pressure until the still-bead temperature was 130 0 1 

when distillation was continued under reduced pressure with 

fractionation of the distillate. 

Unly one significant fraction was obtained, b op. 166-9°  

at 0.O en, pressure and this appeared to consist of a solid and 

a liquid. Filtration removed the solid and the colourless 

liquid appeared to be the desir 	.ct1  
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____ Found  c:56., 0s6.9. 

C 1 H 18O6  ir.a$ C:509, 11:7.0. 

The solid was r.crystalliaed from 1 00 petrol ether to give 

colourless needles, •.po 79.0, uhich appeared to be diethyl 

(1.5 g.). 

nalisia roands C13709, fls.6. 

C15n07  requires: C157.7, 

Cyanoacetamide (1.1 g.) suspended in ethanol (10 ml.) 

containing sodium .thoxid• (0.3 g.Ns) was added to the ethoxy-

methyl.n. compound (390 g.) with vigorous stirringe 	tirring was 

continued for 30 isimatie and the resultant solution wa. then diluted 

with water (0 ml.), acidified with hydrochloric acid and extracted 

with ether. 	The ether extract was washed with sodium carbonte 

solution wbich became dark yellow. 

After acidification (hydrochloric acid) of the sodium 

carbonate extract, extraction with ether yielded only an 

intractable oil.* 

tailsrly, drying of the original extract and removal of 

the ether gave only an unworkable sludge. 

.petition of the experiment with longer reaction time 

rodua.d a similar result. 
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PxLtJ1/6noiutAcontte.37 UV). 

ether (o a3.) and aWWdrom ansonis was passed into this solution 

until total precipitation of the mmonim salt had occurred*( 15 

ainute.). 	The cuapension was then set aside for 12 bourn and the 

colurl.es solution was dried and distilled. 	Material distilling 

between 114.1190  at 0*5 mme pressure was collected (19 g.) and was 

pun, enough for synthetic purposes if used immediately. 

Re-distillation of this liquid, through a 6' Vigreux column, 

gave a colourlass product, b.po 108 at 0.1 as. n' m 1.4842. The 

1; t t;fl te.pertur.. 

CiA s 	I, tretch), 1? 

rlys1a 	 Yound* 	Ci34.3, 	i:7.7, 	fl36.5. 

C9RI ,1IC4 	requires 	0353.8, 	11:7,, 	U:7.O. 

The synthesis of dietb.'i3 6-.thoxyorbonie.thY]-2-P1ridofle- .5- 

.r,t.1,/3 -:nog3utacz t. 	.• .. -06 t 

•%hozide 0 SOui Am o thanal (25 al. ) • 	Keeping the temperature 

below ° the solution was stirred while di.thyl ethoxys.thylena-

salonat. (8.64 g.) was added during 15 minutes. 	The solution was 

stirred at room temperature for 30 mtnut.s and poured into water 

(300 ii.) ont.ining dilute sulphuric acid (25 al.). 	r yellow 

oil was precipitated which cryatallia.d on attempted extraction 
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with ether. 	This precipitate was filtered off and th4 ether 

extract reduced in volume to give a little more of the sea. 

material. 	The solid material was combined and reeryatallisad 
.0 

f' "t'ril to give colourleus ne.dta., (7.0 g), map* 121-2 

(HR stretch), 18o cn (NI! deforms), 1750, 1705, 
am 
1660 ;1  (: • 0). 

nd 'i OA'p. 
.. 	 V 

C 15R 19N0 7  requires: C:35.+, 11:5.9, 	x:4-3- 

The hdro2ieiu of 4iehyl 

dicrboxylate. 

The pyridoms (1.0 g.) was dissolved in ethanol (5 al.), 

added to 2H hydrochloric acid (25 al.) and the solution was 

refluzed for I hour s  cooled and extracted with ether. Tho dry 

extract yielded a colourless solid (0.1 g.) which was recryetallisad 

from hot water containing a little ethanol, to jive oolourlese 

needles, a. p. 303.m40 9 of 6_isetkiyl.mpyridon*31 5-dicnrboxylic 

acid. (XXXV). (Lit.m.p. 3050). 

* 3300 	(NII stretch), 1579 cm (N de'ore), I7 40 9 

1710 
:1  Cc a We 

The higher carbonyl absorption (1740 cc.) may bo due to a similar 

effect by the C • 0 group of the pyridne an tie $-carbaxyl group 

to that shown  in  the p7rone obtained b' teato.nt of compound (XLI i 

with ethanolie hydrogen chloride. 
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he sinthsmis of the gaits gM coNPlusc of ttrsethy 6-hydrgxj. 

rnW 

alta. The pyridcne (x':XVi) (8.1  g. ) was dissolved in disethyl 

tornid. (75 iL) and to this solution was added dry, acid sodium 

•thoxid. 06 g.) and diethyl •thoxya.thylen.malonate (3.11 g.). 

The solution was then heated on the atom bath for 6 hours (or 

r.f1uzed for 4 hours), and poured into water (600 ml.)o tk bright 

yellow sticky solid was precipitated and the mixture was extracted 

with chloroform to Siva a strongly fluorescent extract which, on 

removal of the solvent, gave a yellow slid (11.2 g.), recry.tallio.d 

from .thancl/ehloroform to give needles, sp. 30M°  (iYi). 

Max 1730, 1713 am'.' (C • o). 

1130 (11. 1.3), 363 ( 11.09), 271. (k.5), 	(11.37) and 

210 (4.44) 

.ound: 	.53,6, 	 49:6.7. 

C21Rd. 	09a 	require.: 	C13.59 	1:4.7, 	N13.0, 	R6886.50 

A similar experiment but using 1.0 g. pyridon., 0.67 go  

diethyl ethoxynethyl.nenalonate and 092 go lithine ethoxid. gave 

500 sgo of th* corresponding lithium salt (Ll) recrystallized from 

ethanol/chloroform to give yellow needle., mope 3189° . 

a 1750. 1713 ca 	(C • o) 
kx 

	

(11.1.1 9  362 (11.07 9  27 (4,03) 	.i 23 max 

AJI&I Fowsd: 	C:53.8, 	 4:i.u, 	.om: - ,YGiS

C 1 fl 2 4Li rjutrea 	C:.39 	*11.9, 	U,).,, 	su to. 3. 
- 	 a 	

1, 
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The corresponding potueiia salt was obtained usia6 the san. quantities 

of starting material as the lithium experiment but 0.33 go potassium 

ethoxide and r.fluxl.ng  the mixture for 8 hour.. 	It could not be 

recryztalliaed but was boil.d with acetone to purify it, mope 3200 
. 

mx 
a 1750 1715 cs 1 	(C a 0). 

U three of these salts were strongly fluorescent. 

Tb. pyridon. (XXXVI) 025 g.), diethyl .thoqn.thylan.-

.slonsta (2.16 g.) and iaoqiainoLtne (1.1 g.) were heated together 

at 180-90°  for 1.5 houra. 	tk.nol (0.7 g.) diatilled from the 

aixtur. (Th.oretioal sax. - 0.9 .) • 	n cooling, the mixture was 

pouted into 50 ml. water acidified, with dilute sulphuric said di.re 

a etrongl.y fluorescent suspension (yellow) wew formed. 	Extraction 

with chloroform and removal of the colvent gsn the iaoquinolina 

complex (La) s yellow needle., r'.cryatallimed from chloroform,'soetime, 

a.p. 215-160  (Boo .1g.)9 exhibiting a faint bluish fluorescence in 

iy1ight but vary strongly fluorescent in ultraviolet light. 

a 1740, 1690, 1660 cs1 (C a 

P3•X 	
.418 (4.45), 37  (1..36), 303 (3.5), 27 (3.3) 

ny4z unds .:., (k.k, N 	,.. 

11:5.2, N:5.0o 

tmilarly, an identical .xpariz. 	using 1.29 ro quinoltas 

gave 750 mg- yellow nsdlea, recr3'utal1ised from a l.rg. volume of 
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ehlorotor/sthanOl, ..p. 270.t. 

-. 17140 9  1690, 1660 	• 

	

(ch1oroor) 	'. 	77 (3,96) ,,114 	(14.0). 

.j; and - 54 0p.1, 

(A small 4s' ir. tLeir 	:.€ value-.;  

were repeated at lower oomaentrstiona.) 

	

Founds 	Cs61.1, 	1113.99 	fls.2. 

	

requires: 	Cs )  39 	11*5.29 	015.0. 
2 10 

i(lar attempted pr.parstiona, us-mi trt.thnolasine or 

di.. tbyl.nilin. as  catalyata, gave only intr.ctable cue as producta 

from which no crystalline material could be iaalat.d. 

Nunvroue attempts to release the free hydroxyquinoliaos*5 

from these anita and omi3sz.a • including grinding them with 2N 

hydrochloric acid, treatment with ama uranylacotat. solution (eodiLa 

malt only), shaking with cxilorofora and hydrochloric said in the 

cold, and psasag. of their aclutione down a weak acid ionacxchangi 

column U.b.rlite tic jo), were without succasa. 

The treatment of the modium malt oLtitrasthii 	drcinOOn 

1,3.7.9-totracarbcx.Ylate wi,h ithanolic hdrwn cUoz'i4t. 

The sodium salt (1.) g.) was dissolved in ethanol (100 mi.) 

which had been saturated with dry hydrogen chloride. The yellow 

colour and fluorescence was immediately destroyed and after the 

solution had been heated to boiling point it was poured into a large 
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volume of water and extracted with ether, 	iauoval of the ether 

gave 50 ago of a colourless solid (LVIII) as needles (ethanol), 

•.I:@ 

when an ethanolic solution of this solid was made alkaline 

(pH 5) the solution beem^ deop yellow and at pH 11 a light yellow 

co1ur 2 

66o cs. 	c • o, iao 	1 cr' !1,f.rm0 ) 

ix>? 070 (3.3)9 310 (3.75) and 260 (k,! 

- 335 (3.88) and 260 (e.09) 

ii:6.i, 

C 23  }1i011  requires: ct5.8, 1-1:5.9, 

The asse compound was obtained when the pyridone (xxxvi) 

(8.0 g.), diethyl .t1ozymethlenaiaalanate (5.3 g.) and dry solid 

potassium othozide (2.1 g.) were heated together for 6 hours on the 

steam bath in diasthyl formamide (0 ml.). The yield was 5.5 go 

rurthersor., besting the above product 0.0 g.) in dissthyl 

forasmid. (20 ml.) with sodium .thoxid. (0.1e g.) gave the sodium 

salt of the hydrozyquinolisone (00 usg.), M.P. 
305_709 (sized s.p* 

with authentic specimen showed no depression)o 

i!r.ate.nt of the podium pelt (LVI) with aocthatiaa 

The sodium salt ( I g.) was heated under reflux with 

phosphorus ozyohlorid. (15 ml.) and tri.thylias (3 ml.) for 10 

hours, with the system protected from moisture. 	Considerable heat 
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_-- evolved initially an adding the phosphorus oxy'chloride tu the 

solid. After cooling the excess of phosphorus axpliloAdo end 

tri.thyltn* were distilled off quad the residue was poured into 

water wb•re a sticky gum separated* xtraction with chloroform 

gave a very dark brown extract free which no crystalline material 

could be isolated. 

The experiment was repeated without the triethylini and 

after beating for 1 hour a little solid material had begun to 

separate. 	This a lid was isolated by removal of the excess of 

reagents (as above) and pouring the residue into water* 	The 

yellow precipitate was filtered off and recryatal2issd from methyl 

alcohol to ,Iv jl1w needles, m.p. 4-5:°  (25 ng.). 

max a 17i, 1715 or. 1  

Analysts 	Found: 	Cs50.6, 	313929 	14:k.u, 	ziSSIlO 

(No chlorine prseenti. 

$j11 ar ezp.ztasnt using thiorayl chloride (13 ml.) gave 

only a tar end 100 ege starting material* 

xperisents using the  isoquinoline complex instead of the 

sodium salt and similar reaction conditions were also unsuccessful. 

The use of .olyent n  .g., diaethyl foxaiastd9 1  or hansen., 

increased the amount of starting material which was recovered. 
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tj pta t9 1=1&19 	 MQi 

The teoquinolin. complex (0.35 g.) was dtaaolv.d in dry 

pyridin. (50 ml.) and p-tolu.ae.ulosyl chloride (0.24 g.)' was 

added, keeping the t.a.ratur* uf the aixturi below 10 	*fter 

all the chloride had been dissolved the solution woo heated to 

0 for 0.5 hours before being gently r.fluxed for 0.5 hours. 

On cooling j  the solution was carefully diluted with dilute hydro-

chloric acid and a bright yellow fluorescent recipitat* was 

obtained which was filtered off and recryatalltaed from chloro-

form, m.p. 252-4 (50%). 

• i7o, 1710, 1660 on.'(C o). 

Ana ?oundi 	Cs60.9, 	fl:3., 	 :5,5, 

C28II10128 require.: Cs53.9, 	Xs4.8, 	$*209 	:5830 

A ciatlar 'xpt.msut using the sodium salt as starting material 

yielded 0 .. of the name product. 

tte.pted a.thylt1on of the 6-hidi-oxjl Isroup of the sodium salt. 

Th. sodium salt (1.0 g.) was dissolved in diasthyl 

forsaside (15 .1.) and methyl iodide (1.0 g.) was added. 	After 

2 weeks at room tesp.rtzre the mixture was poured into water and 

the roduct isolated by extraction with chloroform. It wim found 

to be startinE aat.riel, (mixed e.p., no depression.). 

A similar experiment using 1.0 go dim.thyl a*ilj*ste also 
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yielded tstartin; material only. 

1\ttisptt4 reactt99 of .thrl ,tho •thvin.cyanoaa,tate with the 

pridazze (XcxV1). 

The pyridone (i.k g.) ethyl .thi.othylenioyanomc.tate 

(0.7 g.) and isoquinolins (o. .) were heated together for 2 

hours at 10. 	cse ethanol distilled from the melt and the 

resultant oil, ièsn cool, was poured into water and acidified with 

dilute sulphuric acids 	xtraction with chiorifori' and removal 

of the solvent gave a red fluorescent oil but no crystalline 

material could be isolated from it despite the use of a variety of 

solvents. 

imilar experiments, using solid sodium ethoxido as 

catalyst and disethyl formanide as solvent, also produced fluor- 

"cent olin but again ri.a crystalline material was obtained. 

Attempts to use ethyl proiolate instead of the othoxy-

setbylane component were also unsuccessful., 	starting catertal 

warn recovered, 

he treatment of the pyridom. (XXXVI) with thcl oblofi. 

The pridose (1.0 g.) was slowly added to ice-cold 

thionyl chloride (15 ml.) containing pyridine 0 iii.) and the 

mixture allowed to att.. coon temperature slowly before being 

refluz.d for 1 hour, 	fter the excess of thionyl chlorie had 

been distilled off, the residue warn poured into water and 



extracted with chloroform. 	Removal of the solvent yielded an 

evil smelling black tar which me rejected. 

Varying the reaction time either yielded unrsectsd 

starting material (abort tines) or similar intractabl, tare to 

that already described. 

The us* of other chlorinating agents, e.g., phosphorus 

oxychioridi or phosphorus p.ntaohloridi and varia inert 

solvents, did not prevent iroduction of the tare. 

The nact1c* of the gZrAdoue (X(XVI) and diethi] 0621 =20MMI-

waluty 

 

or diethyl ossto.avtate. 

The pridon. (3,,25 i.), diethyl ac.tonedioarboxylati 

(2.)2 g.) and £soqinoline 0.29 g.) were bested together at 18O °  

for 2@3 houra. 	The mixture was cooled and poured into 200 mle 

acetone and this solution into 5W mle water acidified with dilute 

sulphuric acid. 	xtraction with chloroform and resoval of the 

solvent yielded only unreacted pyridan., 0.2 i.). 

A similar experiment but using diethyl oza3oacetst. 0.9 go) 

Instead of diethyl acetouiedicarboxylmte also yielded only wweact.d 

pyzidone. 

The use of sodium .thozid* as astaijet and dinethyl 

fomeside, or ethanol, am solvent gay, a similar result in both 

canes. 



At attIMW Cadgmugn qf ethrl 	 r4w- 

5-cz'bo*ilstekLX11) ad biIIth'f gDqUndI with dLethi ,th2r- 

ethylns-onst9. 

Ethyl 3c, eao6 ..thyl pyridone'.5"csrbo*ylata (2.9 g.), 

prepared by rrera's s.tho4 yen dissolved in ethanol (20 ml.) 

end added to a solution of potassium ethoxide 0.6 g.) in ethanol 

(8081.1) 	After stirring fr 30 minutes, disthyl ethoqmethylame- 

salonat. (3.5 g.) was added and the mixture was stirred and refluxed 

for 8 hours. 	On pouring into water and acidification of the 

suspension, unreacted pyridone (2.0 g.) was the cola product* 

An .xperlaent using the  case quantities of pyridosie and 

melosiste, but heating them with tacquinolins (2.0 g.) for 2 hours 

at 180e*  also gave starting material on working up the reaction 

mixture. 

imtlar experiments ucing 3 95diyano6-6ethyl'2-

pjridone91  (1.7 g.) .3.ao 1.4 to recovery of the starting materials, 

a. did a preparation attempted with 2cloro-3,5-dicysno'4"mathYl" 

yrtdine. 

AttIapted condensation t c,ano.ott.ide, etc. , c4 4t.thsl 

oetone4io*&at*. 

Cyano'acetid. (O.& g.) and diethyl ac.tonsdioxalat* 

(2.58 ,) in ethanol  (o ml.) containing sodium .thoxido (0923 gfa) 

were refluxed together for 1 hour. 	The deep red solution was than 

cooled, poured into water (150 .1.) and acidified with dilute 



146 

.ulturic acid* 	Extraction with chloroform yielded only 

unreectad diethyl scetonadiozalate on removal of the solvent. 

The experiment was repeated using pot.saius carbonate 

0.4 g.) and pipendine (2 .1.) as catalysts, and with varying 

times of reaction, but only unr.act.d .at.r was recovered from 

these attempted preparations. 

The use of ethyl malOn.mat.140  or malnasido in place of 

oyano.c.tamide also led to recovery of starting material. 

The sirntheete of diethy3. 	flO6,thQXYCaXbY3$thIidiIW" 

3 .5'.dicarboxylate (L.W1. 

ny1 ,, - .tno;iutaoonate 	 ui iio1vJ in 

ethanol C .' si • cntaij 	dita 	•) 	t1 	c1ution 

cooled to o? 	K..ptng the temperature 50  and stirring continuous" 

ly, ethyl .thostymathy3iun.ayanoao9tst* (3.e g.) was added during 15 

.iwatse 	tLrring was continued for 45 minutes at room temper- 

ature and by then an orange solid had started to precipitateo 	b@ 

reaction mixture was potr.d into water (100 a].) containing dilute 

sulphuric said (13 iii.) where a rid, oily precipitate appeared. 

Filtration and r.oryatallia.tiou of this preci,.itato from petrol 

ether/ethyl acetate save pale yellow fibrous needles s  sop. 88u'9°  

(,L) 'k.)' 

(11!itretch),171I0 9 1700,1680 ca' (C a 0) 

a 	--?C and 
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Analysis   Founds C1556 8 9  1116.3 9  8070 

C15H42O6  r.quireai Cz5506, 96.1 0  Nib.?, 

A little (50 tat.) of the red hydrate obtained in s.th3rlation 

attempts, etc., on compound (XLVII) was isolated from the mother 

liquors of this prepsratioci. 

1!e att.spt.4 reaaticn of 2-chlo'oiyrtdjn.e and 4iethl Ilut.ccnat!. 

Diethyl glutaconate (1.85 g.), prepared by two methods 141 

(neither of which was vory satisfactory) was added to dieethyl 

fors-id. (2 l.)containng dry sodium ethoxide (0.68 .) and 

Z-chloropyridin. (1• 1 8.)  and the rnolutioz was r.flwted for 30 

minutiae 	4bon cool, the red solution was poured into water and 

acidified (dilutà sulphuric raid) but no precipitate was obtained. 

ctraction Witt, oblorofors yielded a small amount of red oil ihicb 

appeared to be a mixture of unr.aa ted starting material.. 	No 

cryst.l]tne product could be isolated from this oil. 

3ailer experiments with longer reaction times war. equally 

unaucceasful, nor did substitution of ethanol as solvent have aiq 

effect. 

The ?rearation of the sodium ..lt at 1.1 .3.3tetn,asorrQD.uc2 

Nalorsonitril. (6.6 g,) was added to a solution of sodium 

(.3 g.) in ethanol (100 ..). Ye.ping the t..pratur. below Q 

•thzymethylenemelononitril. (12.e g.) was added in 15 Minutes aM 

the solid which separated was filtered off and used for the next 
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etae. Yield 12,0 g. 

The preparation of 	ii 	oio3.c4QYZ'tfl,ne. (LXV1III. 

This compound was prepared by the method of Little it a]ia 

which consisted of treating the previous product, dissolved in 

acetone. with anhydrous hydrogen chloride. 	*crystallisation 

from ac.toni gave the required compound (7.0 g.), subliming 200? 

The reaction of 2lno-6-chior3.5-dioi*nQp.y7tdine with diethy31 

gluta,onats. 

The pyridine derivative (1.8 g.) was sthed to solution of 

sodium .thoxid. (0925 g.Na) in ethanol (50 ml.) and the ice-cold 

suspension was stirred while diethyl glutaconate (1.9 g.) was added 

dropwi... 	The mixture was than stirred for 30 minutes at room 

temperature, refluxed for 30 minutes, cooled and poured into water 

(200 .1.) and the solution was acidified with hydrochloric acid. A 

yellow precipitate (fluorescent in ultraviolet light) separated and 

was filtered off and recratmUtaod from ethanol to give yellow 

niedles, so p. 215-7°.  (L1t.m.p. 6-.thox3' dexiv. • 223-00 

a 3400 9  3300 cm 1  (NIL, stretch), 2220 cm'1  (CN) iGóo cm(C .07) 

max 
	92, 20 iind 1- 4 

alysia 	.0und* 	.;:)7.1, 	 :*i6.i. 

C16R16tI504  require.: 	cs56.o, 	1099, 	11:17.0. 

All other ettespta to effect reaction be e.n th* starting materials, 

using longer periods of reflux, different solvents, etc., failed. 
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Tb—o .ttistd rsiaaaaant of the 4-!'.ino grup in ccøpowid WWiii) 
by a kaloen at 

Compound (LXVIII) (700 ..j.) was dissolved in tetrahydrofursu 

(100 ml.) and the solution warn saturated with hydrogen chloridee 

ken cool, 1.1 equivalents of isoanyluitrite were added to the 

colourless suspension and a pale brown colour developed in the 

suspension. 	After standing for 18 hours at room temperatur, the 

precipitate was filtered off and found to be unreact.d starting 

material. 	Varying the reaction time had no effect. 

Attempts to diasotia. compound (LXVIII) (OO ago) in 

conc. hydrochloric acid (3 ml.) and t.trakydrofur.n (100 ml. ) • by 

the addition of sodium nitrite (200 mg.) in wst.r (2 .1.) to the 

ice-cold solution, also led to recovery of starting material. 

The diasotisatton of 

2,6-Di-in*pyridin. (17.4  g.) was added cautiously to 600 

hydrogen bromide (120 ml.) with continuous stirring and to this 

mixture bromine (1.8 .1.) was then slowly added. 	It dirty orange 

psrbroside separated out and the mixture wen cooled to 0? on an 

ice/salt mixture. 	Keeping the temperature at or below 0 0  and  

stirring continuously, a solution of sodium nitrite ( ,ç.) in 

water (80 ml.) was added dropwise. 	A large amount of bromine 

and hydrogen bromide fumes were released towards the end of the 

addition and, after the fumes had subsided, sodium hydroxide (120 g.) 
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in water (400 ml.) was added while a.int&1n4n1 the tperature 

of the mixture below 25? 	This addition caused considerable 

frotht*g and sore fumes were rel eased, 	he light brown 

precipitate i*iic)i was formed was filtered off and recrystallia.d 

from ethanol to give pale cream needle., a.p. 103-4 0  (22.0 g.). 

(Lit. mope 2 96-dibromopyridine - 118-90. ). 

ARAIMA rounds C815.4 9  111066, N:).5 9  Brs0.6. 

C?,J! Br2  r.quir..s C:2101 9  Hsl.2 1  925.91 Brs67.5. 

C,H211 Br3  requires: C:19.0 9  iso.6, ti:4.4 1  5r:76.0. 

C,1I P ar, requires: C:15.2, H:0.3, Ns3.6, Brs81.. 

The reaction at the forecuist couioun4 with ph.n.yll,ithium followed 

W- •t 

A solution of **.nyUtthium (prepared from lithium (0.5 g.), 

bromobennene (3.36 g.) and ether (20 al.))wue cooled to -55 and the 

foregoing product (4.8 g.) in ether (50 ml.) was added during 10 

smut.s with stirring at ,s? 	Ethyl isevulinet. (3.0 g.) in 

ether (10 ml.) was added dropwise during 20 minutes and the red 

colour was slowly discharged during the addition, 	stirring, at 

-55°, was continued for a further 20 minutes before the mixture was 

poured an Ice and extracted with ether. 	4tsrting material (2.0 .) 

was recovered but no other product could be isolated. 

Similar experiments using n-biatyllithium, or higher 

tesperatur.s of reaction also yielded only unreact.d starting 



material* 

Attempts to react diethyl rnodioac.ton.diearboxy1at' 6  

with the amme,  starting material in tetralin/dia.thyl toreids 

(90) resulted only in the formation of tare fros ithich a little 

starting material was again isolated. 

The cqndeMatton of ciajioscetaaide and ethrl ethoxsithvleu.cranc- 
!petste. 

Cyanoacetasid. (1.7 g.) was sd.d to a solution of sodium 

(0.5 g.) in ethanol (20 01.). 	The suspension was cooled an ice 

and stirred while .thyl .thoxya.thylenecyanoac.tate (.k g.) was 

addede 	After further .tirrinij for 10 minutes at roan temperature, 

the yellow mixture was poured into water 000 .1.) containing dilute 

sulphuric acid (10 .1.) and the precipitate was filtered off and 

r.cryatallieed frcm ethanol to give pale yellow needle., us.p.236 °  

(.o ) (en%]is1ng ,> 3O and decomposing at ..p.) of ethyl 

E-ino-3-cyno-'-yridone.3.carboxylate, (LxXll). 

P550, 	53 c 1  (uL ttrtch), .120 am" . 1  (H), 17(X, 

iC&o =:1 (C • 0. 

Ana.tySts2 	Founds 	G 15203 	L:4.7 9  

C9B9N3O
3 
	requires' 	C:2.2, 	Hs4., 	Nt20.30 

Treateent or ethy) 6-e o-3-y 	 one-5-caboxylat. with 

etheno3..jo bydroRsn ph.l2ri4, 

The compound (1.0 g.) was treated under reflux for 75 
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minutia with ethanol (O ml.), which had been saturated with 

anhydrous hydrogen chloride, cooled and poured into water, and the 

colourless precipitate was filtered off and r.cryat.Uirned from  

glacial acetic acid to give neeiiiu 	 (sub)jsin> 

i483ysia Founds C$31.3, :t:k.., 

C9K8II2O requir..s Ct52.0, H1308 9  

requires: C*5.01  :Li.2, N:17.5. 

The r,action of ecet 	no-bL4-frjdiniu. bri4i (LA/`V') wi th  

. etc. 

.cetonylsne'bio'.yrtdinia 	 1 13 (1101 .) warn added 

to methanol (150 .1.) containing ecz7laatde (4.6 6.). 	hi1e the 

mixture was stirred, sodium hy-draid.d. (2.5 g.) in ethanol (30 ml.) 

was added dropwine. 	The bromide slowly dissolved to give a deep 

red solution from which sodium bromide was prect;itst.d. After 30 

minute. the solution was acidified with acetic amid and poured into 

water. 	Extraction with chloroform yielded only unr.acted 

acrylaside* fleating the alkaline solution to refluz before 

acidification and extraction also failed to yield a product, as did 

the us* of potassium as catalyst. 

U.p.tition of this experiment using ethyl acrylat., 

acrylonitrile or ethyl cinnamate as the unsaturated component, and 

&esonia in ethanol or ammonium acetate in acetic said as catalyst., 

1.4 either to the fonisti n of untractable red oils or to recovery 



of the asatur.ted starting materials. 

The sinthesis of 	 Z-pyr14ose, 

Oib.ns7lid.ae.cstoma1 	8.), 1-(carb.thoxya.thy])'. 

pyridinium 	 (6.1 g.), ammonium acetate (16 9 5 g.) and 

glacial acetic acid (20 ml.) were r.fluxed together for 45 hours, 

cooled and poured into water where a yellow solid was precipitated. 

After filtration, recr'yetslliaiitioa from ethanol gave yellow 

nødle, a.p. 217.90( 1I.0 g.) of 6-.tyryl.Jpui.nyl"2-'pyridane. 

= 	Co-.' (C • 0), flO cm, (?rana. double bond). 

278 (i.59), 	 ifl.1 	? (44
1 

 

cs83.6 9  ._, 

C 1911 15*) requires  Cz83.5, 115.5 9  Ns5.1. 

Repetition of this preparation with twice the quantity of 

the pyridinium salt led to the isolation of the si. product. 

Attempts to couple this pyridone with a further molecule 

of the pyridintum salt, using the potassium )qdrozid./methasol 

method described in the previous ex?erinent, led to * quantitative 

recovery of the pyridon.. 

The attempted sinthesis of v--yntdon*. 

A 	1oropropioTl chloride 146 
(32.25 g.) was added to a 

suspension of finely powdered aluminium chloride (4.5 g.) in 

m.thylene chloride (1O Ole). 	The solution was than decanted, 

via a glass wool filter, into the reaction vessel which was cooled 
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on a (yessing mixture. 	Dry nitzug.n was passed through the 

mixture at .11000  followed by dry ethylene. 	Passage of the 

ethylene was continued until absorption had ceased, keeping the 

reaction mixture below O 	 pouring the reaction mixture 

on to toe and drying the organic layer, dichlorodi.thyl ketone 147 

(13 g.), b.p. 840  at 2.5 em., was isolated after removal of the 

solvent. 

Dioblorodiethyl titans 	g.) and 1-'(aaisoc.rbonyl" 

metb3l).1pyridiniva chloride 148 (3,41 g.) were mixed together in 

methanol (30 ml.) and a solution of Pots"ium hydroxide 0.4 g.) 

in methanol (30 ml.) added dropwime to the mixture. i ot. chloride 

was precipitated and a yellow colour had divelO4d in the mixture 

after addition of 15 ml, of the alkaline solution. 	.t.ddition of 

the remainder of the alkaline solution caused the reaction mixture 

to become deep red in colour. 	Un filtering off the potassium 

cl-td, "owring the filtrate into water, acidifying the solution 

with dilute aulpburic acid and extracting with ether, no product 

wan isolated* 	Repetition of the experiment with beating of the 

alkaline solution, before working up, for varying periods of time 

led only to the isolation of intractable red oils which could not 

be purified by chromatography on nautralised alumina, nor could 

they be induced to oxystallies. 



- 1, - 

g0 reaction of ethyl 2tnnmo2 acetate and 1-(jncacbsetkyl)- 

ch)ride. 

In a typical experiment ethyl cinncy3. acetate 115  (208 .) 

and 1-(—tnocarbonylmethyl)-pyridinium chloride (1.72 g.) were added 

to methanol (3) ml.)* 	odium hydroxide IN (11) ml.) was added drop. 

wise to this mixture and after 1 hour at roam temperature the mixture 

was acidified with acetic acid (10 ml.). 	Distillation of the 

mixture yielded a mall aouat of sticky solid which , an treatment 

with a little water, followed by trituration with ethanol, solidified 

and was shown to be unreacted aster. 	No other product ciuld be 

isolated from this reaction, nor from reactions using ammoniva 

acetate in mastic acid, sodium .tho3d4e or potassium hydroxide aa 

catalysts, with or without heating of the r.actiom mixture. Attempts 

to induce ?$ich..l addition between ethyl otnnay1scetat* and 

anomeetasid., using sodium .thoxide or pipandine in ethanol as 

catalyst., ware also quite unsuccessful. 

;tte.ta to react tojcetk,x yny-iyridaee and yrt4j.ni aa.Lt. 

Freshly distilled 6-methyl-2u.ttny1p7ridine (2.4 .) was 

added to sodium othodde (095 .) inAhanol ( 10  el) and to this 

solution was added li"(carb.thoxymethyl)-pyridinium bromide (.o g.). 

After refluxing for 1 hour, the violet solution was cooled and the 

solvent and unresct.d vinylpyridine were removed by diatiliation. 

Acidification with dilute hydrochloric acid and extraction with 

ether to remove any acidic residues was f.1lowed by basification 
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(sodium  hydroxide) and re -extraction with ether, to give a yellow 

oil. 	't, on was purified by passage down a column of neutral 

alumina (solvent - ether) but although it showed ts presence of 

an .thoxycsrbceyl group (infrared), .,uminstian of the oil in a 

gas/liquid chromatography unit showed that it contained three 

components. 	The total yield of purified oil was 700 ig. 

No product whatsoever could be isolated from similar 

r.ac tiona, using 'v1n3'lp7rtdtzze, and only minute ammmts of tar 

from 2-v1nl or 6-..tbyl-2-vinylpyridine and the pyridinim salt, 

using other catalysts such as aMMOSIM acetate/acetic maid, etc. 

Repetition of these reactions using sodium ethozido as 

catalyst and i-( birn-.thoxycarbonyl) -methyl-! yrid Inium p.rahlorst, 

gave only minute MCAMtO of AtiCkjV material "- 	 which were 

c,-n, irr 	t 0 	11 to 	u. 

:.r 	 r 

2-Vinylpyridine (1 .0 g.) in carbon t.trachlortde (40 al.) 

was added slowly, with stirring, to bromine (10.6 ml.) in carbon 

tetrachloride (80 .1.), cooled on Lee. 	"tar stirring for 

minutes the solution was decanted from a sticky, insoluble, by-

product and. the carbon tetrachloride warn removed in vacua to 

give the dibrono derivative* 	This co4pound was then added drop-  

wise to a refluxtng solution of potassium hydroxide (40 g.) in 

ethanol (200 *1.) 	ft.r 3 hours raflux the solution was cooled 
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and poured into water (zoo a].). 	)ztrsctian with eth.r, and 

fractionation of tie rsnidwtl oil t 9 am., gave 

v.y1.yr.tine, h.p., 11- 	... 

c.ct1.n o; 

i acj4 80304-Qfl. 

it'y1 molonate 	.) w 	xeo with _/?_ethoxY_ 

v,.rLyl rri4in (1. 	. th i; lac in] acetic acid (1( ale)* 	Goa- 

oentrated hydrochloric said 0 drop) was .dd.d and the soluti.m 

was refluxed for 5 minutes before being poured into water. 

Extraction with chloroform yielded only a minute amount of a 

sticky oil which could not be oryatallised* 	Repetition of the 

xrirk'nt with 	reactiuja timas yielded similar oils. 

h iR  r (,iActi.)ii 	 thoy]j)7çjdiA. an cianonct ghlorid!. 

z.ctyl c 	ride1 	(1.2 g.) in acetone (IC) a].) was 

added to -,/3-ethoxivinilPridine (1.7 .) in acetone (20 ml.) 

d j. . (3 ml.) was then added to the ice-cold solution. 

A white precipitate was thrown out but warming to 60 °  produced no 

further visible reaction. 	After refluxing the suspension for 

1 hour, it was poured int water, acidified with dilute hydrochloric 

acid and extracted with chloroform* 	he extract yielded a dark 

sticky solid (boo ago) which could not be purified by chromatography 

on alumina. 
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a 	S 

Atj,spt.4 P'!r.rmtiva of 1( 6-e,thy..2..1yr14y) -2-s thyai*rbonyl- 

-oet1ii1but*n--crne. (0). 

2-Chlorethyl..6-a.thylpyridine hydrochloride 2(1(33.0 g.) 

was added slowly to a stirred solution of sodium ethoxid. (8.3 g.Ns) 

in the minimum of alcohol containing ethyl -methyl.cetosc.tat* 

(26.6 g.) at 00. 	After the addition was complete the solution was 

stirred for 10 minutia at room taspratur., then r.fluzed for 10 

minutia, cooled and poured into water (Oo ml.) • 	Jcidtticatiom 

with dilute sulphuric Laid and extraction with ether was followed by  

hasification with sodium carbosate,, 	k.-.ztrsctiosi of this 

alkaline solution with ether gave a eolourlama liquid from which - 

two fractions were obtained. 

Erection Is h.p. 134-4o°  at 9 . (8.0 g.) a,e a Aerate, 

a.p. 152-40  (ethanol). 

'(liquid) a 1730,1710 on:'(C s 0 1 1M, 18o 641  (pyridine ring). 

.lisJ 	(piorat.) 	Found: Cs43.4 , R14.39  11:14.9. 

require.: C0031 H14.4 9  N:11084 

!rtction 21 b.e 14-8°  at 9 as. (10.0 g.) save  a piorst., 
r.p. 188-90°  (ethanol). 

17400715 an.' (C - 	 a; ,.* ' 	yridino ring. 

palysts (picrat.) Found: 	C:450 9 	n:306, 	Ns1.6. 

C 21010 	require.: 	C:50.39 	8:4.4, 
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)i.thjl saloaste (32.2 .) was dissolved in ethanol 

(230 .1.) containing sodius ethoxide (9.2 g.Iis) and to this 

solution, at 0 0 
 0  was added 2-chloromethj]-6-sethylpyridine 

hydrochloride (35.6 g.), with stirring. 	.tirring was 

continued for 30 minutes at roam teser.ture and the mixture 

was then r.flux.d fez 1 hour, poured into water, acidified end 

extracted, as in the previous .xerinent, e.4e basic with sodium 

carbonate and re-extracted with ether. 	This ether extract, an 

distillation, also gave two fractions the second of which ap.ar.d 

to be the desired aat.risl. 

rsction 1: b.p. 88.0 at 3 as. (10.0 g.) T an oil iditch 

appeared to be stsilsx to fraction I of the previous experiment and 

• icrat., a.p. 158-600  (ethanol). 

- 17509 1730 	 • u)0I909 1580 co.  (pyzidins ring). 

nulysta 	Found: 	C:42.7, 	1 1 130s 	$s16.2. 

fraction 2* b.p. 130...2°  at 0.2 as. (24.0 i.). This wan a yellow 

i1 	yielded a picrat., .p. 98-100°  (ethanol). 

1745 ca.-' (broad -(C - 0), 1590 9  13Bo ca  (pyridine ring). 
ax 

Aslysia (picrat.) 	Founds 0*4900 9  111 4.7, :11.7. 

requires: Cs49.0, t4s11.3. 
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(Al). 	Found: 	:63.3, 	:7.1, 	i:6.5. 

Ci,Hi?0 require.: 	163, 4, 	11:7.2, 	N:5030 

I 	 I 

The rrisrstin of 3'(-.,thY'2-DYri4Yl)PtUonC eai4 h.y4ro- 

he forsgoi* product (fraction 2 9  2.0 g.) wan r.fluz.d 

with 5oa hydrochloric said (200 .1.) for 6 hours and the sQlutioa 

was thin evaporated to dryness under reduced pressure. The last 

traces of .oi.tuz'e wore removed by sasotropic distillation of the 

mixture with benzene  and ethanol, to give a psi.e green sticky oil 

which s3.idified on the addition of a little seetoss. The material 

could not be r.crystalltaed but was 5*artfied by boiling with acetone 

713. 

. 	cc. ((41 stretch), 19k0 c*(bydrochlortdi 

1730 au;1  (C - 0). 

Ycund: C:4992, R,6.4, N:6.7, C1ii6.i. 

C9HI?02C1 requires: Ca3.5, Hs6.0, N17.0, C1117.6. 

	

I 	 I 

	

The r4w&tiO4  of 3m.(6 	t 	2yri4.yi.)-pi'oP.onyl chloride 

11drochlod4e. 

Tb. most satisfactory preparation was the treatment of the 

acid hydrochloride from the previous experteent (1.0 g.) with Ulionyl 

chloride (10 ci,) in the cold and slowing the aixture to stand for 

20 bourn, pr. tic ted from moisture *  before carefully precipitating 

the acid chloride with anhydrous other, (- .1.). i, highly 
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deliquescent, crystalline solid (80o 1g.) was obtained which was 

rapidly filtered and kept in a dry atmosphere. 	i'he infrared 

sp.ctria showed that son, acid remained unconverted to the 

chloride. 

a iS+o oa 1  (chloride C * ), 1730 aa' (acid C 0). 

Before iii, the solid was dissolved in the atnia'ia of anhydrous 

aetyleno chloride and any insoluble material was removd by 

fIItration* 

i'ttac.pta to irepare the acid chloride fr.* of acid by 

hinting the solution, using solvents, ..., b.ns.ne or nethylene 

chloride,, or varying the chlorinating agent, led to the production 

of tars or issUer yi.lds of the mixture. Larger .ci4e preparations 

also led to smaller yields of product which contained more unreacted 

acid. 

he tc.atsqzit pf 	 chlo44 bydro' 

chloride 4th dtuomethne. 

ho acid chloride hydrochloride (4.5 g.), dissolved in 

dry a.thyl.n. chloride (150 .1.), was treated dropwine with an La.-

cold ethereal solution of di.ao..thaa. (12 .1. containing 09230 go 

disso.thano in 10 el. other) while stirring the solution and 

keeping the temperature at or below - 5 °. 	tirring was continued 

for 30 minutes at room temperature and the mixture was allowed to 

stand for 30 minutes at room temperature. 	;enovel of the ether 



"in v.elao' 34..ld.d a yellow oil .bich was purified by ohrcm.-

tography on deactivated aln4 and the tractions were examined by 

infrared spectroscopy* 	The fraction .lut.4 with pure ether 

contained the diaaoketono but ww contaminated with some s.thyl 

ester wtioh could not be separated from it by further ehroestogray. 

:rifid Al (19 g,) was used in the next stags. 

MAX 
	 (-cfi.A.P), 1?0 cs  (ester C • 0), 1710 

(dtaaok.tcnc c • 0). 

Thi trestesnt of the dtas*.tcne -Oblame§ in the reviou. exDecim 
with ash drous hy4raan cblQride. 

The product from the previous experiment (10 g.) was 

dissolved in ether (10 .1.) and methylene chloride (5 .1.) and dry 

.theresl hydrogen chloride (2.9 ml. containing 0.124 . hydrogen 

chloride/el.) was added dropwiae to the ice-cold solution. . brisk 

efferveacince was observed and * dark brown oil was precipitated, 

enval of the solvent gave a reddish brown viscous oil which was 

taken up in estlqlsne chloride (25 ml.) and retluxed for 30 ainutes. 

is.oval of the solvent again gave so cr)'eta3.lin product. 	Th 

residu* was dissolved in water (100 .1.) and extracted with 

chloroform (3 50 .1.) but again the initial product was recovered 

from the aqueous pbs.e and no product from the extract* 	it 

crystalline perchiorate could not he obtained. 	Finlly, chroma- 

tography of the product on an ion-exchange resin (zoo-Xarb 225 
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cross-liaked), uciag pbs.pbotu*ptic said to detect any separation s  

1.4 to elution of ceily one product which appeared to be tho methyl 

.f 	ifrrd 	f'ctrw. 

I. ..aA(U U...t 

44% hydrog.a bromide (200 ml.) for 1.0 minute., cooled on ice, 

netraliaed with 6N. .odiom hydroxide and extracted with a large 

volume of ether (800 ml.) • 	kenoval of the ether gave a pale 

yellow on (31..o g.) which polymerised slowly at room temperature. 

' piorat• was obtained, and recrystallized from ethanol to give 

plate., m.p. 1612°. 

Afl*1Y5$P (picrate) 	Founds 	Cs 	Iti 	Ni 	Rrt 

	

require.' 	Cs1.0.79 N13.2, 1403.60 Brog.4. 

The att.ipt.d pr.psratton O the 09MIM 4.&'ivtive of the fpregOtng 

prouct122  end Its rasotton with chloco.cety3 chlorIde. 

he method was that described by Carnon 	To a well 

stirred suspension of magnesium (813 g.) in dry ether (1.0 .1.), in 

an atsorn*vere of nitrogen, was added the bromide (5 1..0 g.) obtained 

in the previous .xerte.nt and ethyl bromide ,  (18. g.) dissolved in 

dry ether (20 .1.). 'ormetion of the 3rt1nsrd reagent coanenced 

almost at oe.e and the addition was continued at a rate sufficient 

to keep thl ether refluzing. 144fluz ww continued for a further 
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hour after the addition was op.et. and the  solution was thin 

cooled an is.. 	Ardroug cadmium chloride (31. g.) was add" 

during 10 minutes and the mixture wi ttrr'"E and .refluzad until 

a negative Qilsan toot 131  was obtained 	hour) • 	TU other 

was thin distilled rapidly from the mixture until distillation 

b.c..e slow and stirring difficult. 	!)zy bensene 020 a].) was 

added and the distillation was repeated. 	7ina.3j dry bensen. 

(120 ml.) was .di.4 and the mixture was viio&ouali stirred and 

r.flux.d for 30 minutes. 	Chloroac.tyl chloride (15*5 j - -)  in 

benssn. (30 ml.) was added as quickly as possible. ( vigorous 

reaction was observed on this addition (no external heating) and 

stirring and refluxing was eontind for a further 30 minutes. 

Xce and dilute sulphuric acid were added and the aqueous phase 

was separated and extracted with biases.. 	The b.n*sne extracts 

were combined with the ori€inel bensen. phase and washed with 

sodium carbonate solution (56), water, and a saturated solution 

of sodium chloride. 	C'n removal of the solvent only a sticky, 

black, intractable tar was obtained. 
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