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Saks NEW REAtarlata cr LIALizah CilLoRIDg. 

Az gasx 4 TilE0RETICAL  

Zia Wan a NM motionTrochaio  tra &AIM ski Ulna calculi*  
Tai* aalonyl Chloride and acetone row* visorously when warned tooth 

was discovered by Xannines (aggipris400. 1918, la, 781; DIN, goo alb, ►  
bags, 1918, ajo 449). 'a olaimod that 30-diketebeseaeyl ohloride (I) 

end phloroglucinol (II) were produoed in this reaction as follows- 

3 10,  CICOMILCOCI--4  Cii30001,LOM Opel + Hal 

  

  

CH 

 

(II) 

The reaction thus appeared to involve direct aviation of methyl 
groups adjacent to carbonyl and such a res# method of forming 	C 

limbs ought to hays sway applications, Nevertheless, th* reaction has 

not been exploited or even reinvortigaied with a view to its utilise:Um. 

4 the outset of this work there was no raison to doubt that phlorogluoinel 

wee in feet formod• if the reaction set out above was correct, dikstones 

would be expected to sire sivernembirod rinsidthue enabling direct syntheses 

of steabers of the tropolone series to be carried out; diesetyl would produce 

the dihydroartropolone (III), as talons- 



cac 

NCO 

Tao pr 	woe not in fact roalisodt  b 	e rp voatigrti 

of licaninoase roachion hoe ohm= it to bo nuoh voro conplioatod than ho 

pootaatod rod notthor (I) nor (II) iu f °mod. T1u3 product provod to be 

chloro..21  4.-dikoto..21 d9netI Igyr 	3 s 4 1.-546) dioxin (IX; 	o 

In view of Cala. tho foLlev, 	roforctecou to tho reaction no a 

eynthvuia of phloroglucinol no roquiro ray:Laical Bonet 	4th Una ip 

545 Ilichtora, "Ma Choriotry of tho 	 Illsovior. 

Now York, 1946, t  230; Dernothon• 	Textbook of Organic Quialtrtry". 

337 one  o ond Zion, alassoo•  1942, g• 403. 

Rog otition of dos' cup orilnent ( agja• .) mai:la:Lod 'that 

Teaonyl chloride aid aoctono reactod roadilys  but no phioroslucsinol 

could bo datocrtod in tho product. 	other differon000 from 

ItoccasInos'a doeoripticne yore also fouxul. T1 	ittrrwanoo roPortod that 

in tho propene° of rxrblo chips. the ro c tiara afforded fly u 

1r tini3 o 	od (=pounds C(,11r05 C1, docompoeins at 160 uith 

diacolourati from 05.•106, and to this he attributed the structure (I). 

tith hot fox. chloride ion was formed rand nth be 

 

thein  

 

gramme Of =A:Flo chips an oxoollont 	on of (I) to plilorosluoinol 

dicAtiod• It Lao now been oho= that the air. niyi chlorld 



reaction mixture rapidly deposits a crystalline solid in good yield 

even in the absence of marble. It oollected at once and recrystallised, 

the product is obtained colourless; otherwise it rapidly becomes dark 

red, although it may be decolourised with the aid of charcoal. The 

purified product has A415,. 188°  (decamp.) end the empirioal formula 

C9 li/05-01. Treatment with hot ureter (or alcohols) liberates hydrogen 

chloride, but no conversion to phlorogluoinol could be effected. 

However, with cold water and with ethanol, solutions were obtained whioh 

gave red colours with ferric chloride - phlorogluoinol gives a violet 

colour. Hence come other enolto substance was evidently produced under 

these conditions. 

At this point in the investigation it was decided to toe whether a 

ketone not containing methylene groups (4.- to carbonyl) would react. If 

such a ketone reacted with ralonyl ohloride, it would seem that only the 

carbonyl group VAS involved in the reaction. Bensophenone was found to 

react easily with malonyl chloride to give a well-defined erystolline 

product, m.p. 1790(decomp.). This reaction was evidently not a 0-

ac iation by malonyl chloride, as had been implied by KOhninos tor the 

ease of acetone. 

It was then shown that the reaction was a general one for Wonac. 

The products that have been so produced are listed in Table I, wbioh 

incluW light-absorption data; the oompounde have a characteristic 

absorption band in the trowV• at ea. 31401-25 70004100. 



1494 i---liktustg-taluagamakJliAgIULisaLigtatucu. 

u4topot 	LE9A421 

aceto 	C 105C1 	14 

41'441 katmao 

=ethyl orpropy 
ketone 	1 05-01 

Siliajuanno 	05Q 	22 0 

WO. aosia,  
cteatirt0 	i1 ii 7 0:1. 

	118' (decamp. 

ytally1 pyruncle 	 87•5' 

ttiVrIriti•sla 
Ji3-0.Fga*  

3020's  )700 
3 10900 
3180' 0700 

24.56' 44200 
2510 16700 
2580 15300 
2.90 73.00 
3040 8200 
2120'` 9200 

2000 4700 
3140 10000 

3140 

igolocul %might detorminationo an tho costae() 111) and 

mono (IV) product by the cryoecopic method in brumcform, 

plumed thut the compounds very monomeric. Tho forrilution of tho obloro- 

compounds could therc.loro be representod by tho follouini; general equation:1c- 

paeCilles-C1 31-101 



At 	age it was apparent that further information =the 

structure of the osalonyl chloride products could only some from degradettve 

work gad it oppwarod pertiaetrt to invnatigate the action of water and 

alooholau This work c=wt be conveniently divided into degradation using 

(a) vigorous and 0) mall eonhitiona, 

fa) 2211M1 	Ar 3 722. gatitAitt• 

Troatswat f the bensophancne-derived covrpotrad (IV) (Table 1) 

i8 	 141124 ethanol End Shoo with scaonia in the *old* gave banaephinene 

toultninszide. en matins (IV) with balite; sinter* emboss dioxide 

(83 of 3 szsleo)0 hydrogan chloride (1 me14)* bannephtrone (2, mai) 

and sheets:co (as the 201-dinitrophertylbydraxone ) were obtained in 

00-44 frAGS with the a %IOU mu". 

05  c -- 3tip = pi 	- 	-4-  8 	so,, CO 

The tormaaen of the I-carbon It Wort* famoUnfoo Nether with the 

evolution of stem dioyidst* had especial signifioances evidentiy Atha 

melessala et the inlore..on4, 	contedned two malenyl residues joined 

'ay.:4',X cart= stccas Lat. v patetilL,1 “finten?...triemiterylie grotyingt  

04 i4.alamotaral tcxture• This Ifte vtroncay (supported by further results* 

bonuophawne-dorived ohlero-norrocoul (IV) waa*  for a short time*  

hob.t.od en the cteur-batil rl..th three mole,. of ethanol. ifydregen ohloride 
wild; 4x02.7.00, 4214 f:ram 	r erlales Atioh oontnined transephencne old which 

$A) a straaii r.xic:-.16t:-. col:4w sitti in: 	aryetalline some's% 
dowlyutive vniz ;ort-cparal,, 	folavt t."; he 	pith the sapper 

enoluto 	sontono-ls101-4rioaribcrthon2Eito, 	fthestarml thkithe reacticis 

andoni  a ethyl eater acid chloride with etheayisagneeic water, Ni 



tanembigucus method of preparation* Prom a odmilor degradation of the 

acetono-dorivod chloro»o 	d (iii) with throe rola. of boiling 

ethanol on identical copper dorivativo WOO isolated. 

The results at this utogo 	ootod tho following partial structure 

for the talaz yt1 chloride-ketone reaction products, 1111,,C71105-C1 

CO 46  

7/10 00.30 of disrupti.an of the molooulo made it unlikoly thaxt the 

ketone end bier-malonyl moieties taro joined by C C links.  

(b) 	 under miid collditj.ona. 

8y treating the bensophonono-dorivod ohloro-comp d (iv) in di ozan 

with v/ator in the cold, benzophenono was attained, together with a we ter-

crystalline acid (v), GL Ik:;05C1, mep. 134.5' * which go a. deep 

rod colour with ferric chloride. The formation of this now product or i 

b© represotrtod sdkik by the ovation (3), idiich should be comprek.od with 

witition ( ) for the reaction with hat water. 

G 	H1 0-01 4  11,0 	 Pk00 CL1130 
	

( 3) 
Vi.th methanol or othanol, in dim= in the cold, compound (IV)  

underwent similar fit1310213 to yield beneophmono plus orystaLlino 

products (V1) C11,505-C1, awl( VII) 	Hi() 504 rospectivoly, u-hich were 

also coolie (rod ferric colours). 

These produc-to wore ron octively raa syl and ethyl homologues of (V) 

and thoreforo probably the methyl and ethyl eaters. On attempted 

hydrolysis of (VII) with ono oqui.va1out of aqueous nodiu hydro do, 



the compound. dvecteposed with violtit oroiution of carbon dio2cide. 

From the solution)uhich contained chloride ion, ethyl acetowsetato 

isolated as they 214'dinitrophonylhydrazonea the degradation to 

this ester supported the view that (VII) tan ran ethyl ester of (V). 

Reaction of (V) with diazomethtzie, in an attompt to obtain (VII) 

yielded a chlorine•free melte product, 0„1-Vit,  fleawort  sine° the 

identical conpound was formed by treating (VI) with diaxemothonet  

the suapecrtod structural. connection between the water d Nag 

methanol produote was nevertheless estob3iehed. 

The nosier' of the benxophonoelo-dorivod ohloro-c pound (IV)  

by water Lad alcohol to bonsophonano end the =clic produlsts (V), 

(VI) and (vu), suggested that the ketone moiety was linked to the 
Ce  fragment y potential carboxyl card onol functiano, as in CO 

so that the hydrolysie 

0 a. CO • 
RR 

(4k)  

d alcoholyeis) could be accounted for thus:a.. 

R"Crzi 	RR' CO 	R"O 0 4. 

LOX 

if, 1.531 or 

I4firinotion of the rrtruaturml possibilites .shows that there aro 

only two ways in which the fragment, un unetono laametriOurboxylio 

residual, cos be arronged cso as to be bound to the ketone moiety ua in (11),. 

These orrongemosts are &own in (B) end (c),... 



0' 11.11*0 

(B) 

Ono or other of the linlyingas x and y was noceastwily a double 

b 	loos (4 	Adiliti cna3. atorls to be placed in the srtruaturo were 

Cap i and 2 0, in such a rumor ae to =press (a) that the chlorine 

atom was losa reactive than in its initial state of combinatiort 

groupin.g) tad (b) that peeitiona C1  and Cu wore both 

potential carboxyl groups. The requirements (a) end (b) soczned to be 

mat aatiaroctorily by the arrangement ahem inset for the carbonat 

C' and Cu. Th z grouping could be accomodate:I bettor 	skeleton (D) 

than (a)  becuuso the latter 'would lead to 

a faux raabored ring structuro which would 	 0 
C 

probably not be formed in :such a facile 	 0 

reaction an that which was under invostigotiorn 

this Would be expected to give rise to a uyat ocutr-tning the more 

stable six-membered ring structure« Acceptin skeleton (13), the possibly 

forma= for the rielonyl chloride-ketone products were reduced to two 

in number, ratif  (IX) end (X). 

112 



IA; =Moro neowiu 	Ai:',..Lo7W *NA the 	miluet 
=to o4 *Liao crtruetta-.:4 No,) czd 	(all), ulliaot the produote (Vi) end 

(vzI) wero vxnt 	by t 	ornJuleadi:z utititt ut:42. tabor') 

ocivoundo with ratted et:ructura3104 imams .44:o wrIu dorlietiroe 

Ja) (11.--Le uud Lit) bud boon properod by L'italtlit..px• col oc r (iyazo, 3917, 

	

j a(46) by tho yours or qtdklaisso u-cu t 	oltLu a “aoulo 

hos oat mid oblorldousek 

(g) 
tho pairAblo otr,uoturoe tor this producto.(14) Ilea buu alma 

to =Nu.**etct-y,  for the obeurtred prerArtites t.ad eou34 be ei000litod ue 

correct. The °mi.:0m2 Oa; 11= Lie ti 11) IlYCWO tiKiref:Ort) prol,,Ambod cad 

aZijzt canorticrl tilLri:tertorid$2.oe dotorminod. The op:wit:m-1s bora ix 

c2oao roaillawoo to tixno of the 4coulfivil vroductu (V)e (11:4) 

(oco Tthlo I tlua olotz intbtelt4  am CIA thou vroducte bud 



tho suapootcx1 pyrosa structures wus forthcaminc. by rwation of the 

chlaro•ompound (VT) (from thotaathalol degradation) with condi 

rotlxotidef uttotimrdori 
	

C,1101.Los w.p. 1484's 	produeud, 

which U1.0 idaniCla with the y io dorivativo (SI R-1.4 synthesised by 

5taidinGorss vothod, It uta thus shown th the dolyodutien produotu 

(V), Oil) LW (Vi1 wuro C•ohloro-4•11ydroxy•2•kutopyran•3-oorbo laps 

(Vuls 	tad its  wally), and not the isomers (Vb), 

tua oxzc,•oteld Ci,RAfortiod from (V) and (VI) 3th di omuthuno, 

end leomario uith (XII ii—Ua)s uk,44 tiros root )rObably the G0hy 

derivotiv0 (XII 

 

tlti 

110 

It folaowed than, that tho =amyl dhloridu•katone 	au 

products, listed in Table is bud tha struot 	(ix • audiaL 

The ompounda 	thus 21•dioubstitutod doriwtivve of Osohloro-a 

Ira 	3 #44•0116kiv• dloxlau Uo raproaastutivoo of tilt) taluuturistad 

pyrano (VW•5.01,a.• dioxin ring aystec haw hitherto boos doe bed, 

so that it osustituol 0, novo? heterobiayolio systet4 



-00) 

AC 

[fano dogrodut 
of 

frct (Vi) vith 

2. 	tebearktial of to  dnertvad i 	ciiifignal• 

%soma i\•(L) 

synthesieed by a-Lie 3050 
tar Stavanger's 

co;_a 	teethe d ] &DS 

However* a fag derivatives of the fully roamed get XIII hare 

beat ProPorod by WO. Lerma end Freund (Woe 1943. no  72419449 

2Ip 354) by the -condensations tmdcztr acid oaiditials• of Paz aliyhatie 

aldotwdes. 

The eoupounde (ifs), i•e• the ahlorohydsvaypyrane Omrbcobrltt4cyo  

also oonetituo a unique type of =pas  s& Musio firetkr. the chlorine 

atom is in the reactivo Cr.peaition and seaways the 4(2)-abydrevy.2( )•• 

kotepyruz systa.1 le 11K:toast so 	the etruct 	(Vol ald Yd) aro 

petlaible taut/merle or reaction force. Z3aues, StuAdinger earl beam,  

Waal. fotaxi that XI 3- 	could be brcainutedi the product 



0 

U 

o/ 
 0 

(VW 

goovlately oonjusfatodip 

0 

LIvoixed to huge the atruoturo (ay) cad VAS 01,1a003t3 that 	bud 

rotiotod in the Corr (na). 

( 

(Vo) 

VI) 

3truoture (VW* in shieh the double 

rougly supported by light ubsorptim data (7.ablo 2). The toms (V.) 

uad (Vd) vp,ould not be expooted to obeorb at ouch long visve-longths 

Vow few 0.ohleropsrono0 have ocrtusily boon lw;koradi Thorpe end 

ao.workers (aashaiggp, 1913. Zip 2200041 ond 19120 U. 85644 

ggaitaits, 1911, azit 2.9a and 1912, at  49) prepared tour (XVI, 
R He ?het kit and Es) by motion of glutuoonie nada (XV) 'with acetyl 



oh2oridop tho 6...hydro 

noted thL (a11). uhioh 4re 

acids, giving for oz 10 crYuttallue 

oleo haw; fantods It should be 

unkrdricloe. behoves raanobesic 

potesai state, as well 

ferric oelourep coo thot they evidently exist iii the 	wren° fermi 

The reclaims thLt have boou carried out in order to eattlblish the 

etruature of th kotune-rulonyl chloride product o ere wowed tcouthor in 

Table 3. 



ph.2,a) 30)7  

4 Hita, 14011401(40 

at 

CO2/140 
111,11z--) 

0 	WW2 	0 

Oil 
1.--0O2110 

quiloUne C1140301)03.41* 
1100 tc Ott 



/ON 
at er, 4/ 
(a)  

<R-R'NH 
c_.0NR'T 

(aux) 

RR'CQ 
( 	) 

it' *119  *11:11 

(a) 

"N COC° 

R'RvNti tzlzN co_  

A. PiakaleXt 	qi1VOIIVVO.13,2.9XIMA 	itineas. 

A1uviiork hitherto described in this thesis ht,ri bow pritax13,y 

oenoorgiod uith ostLiblishing the structure of the kotononaulonyl chloride 

reuction products (Ix), but hue Use included the reLictieue of the 

(vet= 4th cicoho3.st  uter Lad voluted maze:rte. it hoe bow Ghoul 

that Eactouou tind vatero in tho cold, ottuolt the- 41-ketoirdiozin ring 

vrefereatially, giving rise to the chleropyrones (Va)ri. 

r, 
Cari "-<Eto 

0 	 0 

(va) 

It %.4Titi oenccd,vehle that orgf.lnic bums idould rcuct with tho chlorine 
act", foram Ii•substitutod tinop riocttoxiuz tc 	rt tandems 

ringd,cering with Lt, further molecule or bum.in Mbar" or both or 
the font:ming uoiresoa• 



16 r. 

'4,zuoirtution of tho uotton of wimpy und secondary WSW Oa tiw 

system (IX) h she that the Chlorine atm is first substituted; 

thee, the pyraso tiro is opened an in (b), cab va aro 	&Arai 

of 4Rotolrdiosi7t (xxI); fin=liy, the kotone ''rhment is !Olt off 

givingvae seatoss-1410..tricarboxylio maid triamids 

( ail' co 4 lar R,'". COC6204:410.211k: xC 

ast by the 	 ltio•xim (U) 	•st4tolge savants 

isztth t =Is* o vrtriovs prftvaxvi god socentaciry hams braoL bydrectiorido 

fo 	Waft.. iutay* vsith nuah 	lutim hxits  6,14 tha m,aw. 

andatitution produrto (XXX) aura oVtiiined (4 Tale 4)* Ztceo obsolla 

liett strorwly in the 3,11A:kile4-cYJ 4 rosai 	tussle 	V-  respect 

t/io 	darivr.Z-vo obtained t the euervireao (Ves 

littb vtorphotixte, The ritrogonotta nrotalets (X71) unlik.o -the purest 

oltiorcpwanvyttlx: (1:30 rim ,rtthlt-/ o 	c i yid Itlaits016; CAC.; 144421? of 

'that eau 	 gram 	erthcaol 	food bricid4 They 

thi.n re.sy..oet 	 with 

eridea. Thus tho 4-Ailino product (XI X; A= 	► is 

pata‘,..4o•acidie and haves aryst40.1imi mette..1 dfitrivaivw with thu equucu 
hydroxV!ets t.73.! 	ookiitia mad, sprA*,psitio. 'f i>vGit s not cr.r.olnixi4this 

aniline product dissolves st .̂.42,y in the orpropriGte atauf3ouslution of 



• 17-

A
~

Sf...oo

Q

Ct

o(GaJ~t

(al ) I;.. s.

;;'~7l)

sSC'O
17,400
SO.9w

100

fb ih Bu J.iW.5~

lGti ~ ~lW

Gtlw
36,500

n (Ci~)s-'

o(Ql,z),t, 7.7iJJ

2:t.700

15,£300

G,20U:
36,000

II QJ;J..Bt Eot 111

(CH,1.)s. O(Q:iot ) }

(ml1)

uo.s
191 ~

­lGS
24.~O

3250
14.600
31,000

(XXV) 2800
3030

1$.VOO
14,900
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alkali* which coos deposits tho crystalline metallic derivative* 

Reacticm of the sodio-derivetivo- th methyl iod.tdo afeorded ametkil 

derivative identical with (XIX; 	--Lot if ih)* which 

uua prepared from tho Ohloropyrenenirdiexin (IX.;i=il•-ide) and 

methylenilim; it therefore followed that the metal derivative bud 

the structure XXIV) 1. 

011 
,z lt  

1.) 	C 

(XXIV) 

 

cu3  
w1.1 	 (Ai3 

 

(XXV) 	 (XXVI) 

td.th =mice the chore-cotvound " 	WI= ht.) afforded a maw 

•aub t.tttrUon product of the expected composition*  but this hul a much 

less intense lic4ht-absorptionisaximm at emewhat Shorter wave..leutth 

than the compounds (XIX)* It appeurso therefore* tbct this uxemia 

product exists la an Isomeric forts the structure (S4V) seems the Lost 

probable* The alternative tautomoric fort (VI) man be discounted 

because the compound bus no enolic properties* Loreovoril  the ease with 

which the ring is split by lea (doe below) rules out the cyclic imido 



-1041 

st 	or teutor:erie fortz of tiLL;. For to sLszo 	I 

amid ins,otiou of tho ammonia co id (XXV) pith amines could ovi.dantly 

not bo achieved in tho way possiblo with other iLino..hetorogyolou 

lividgo and ',instead, JA gm. 	as 1)52, in thu 12resa). 

Troobsuat of tho niirc to compounds XIX) end (XXV) with 

further noloculo of primry or cuc,.ncL rye amine causod fission of tho 

pyreno 	end tho dorivativos (xx) of 4.-ket 	(AAL) yore 

formod (000 Table 5). Slam derivattvos (XX) having F144"1- "s: were 

also obtainod direct froth: tho obi pyrano-grdioxino (IX) use tin 

appropriato quantity of trine* The structure of Cu; dimorpholido 

(xxl Ext'-- al- 0(CUAs) viva confirmed by d(crodution with boiling 

water. Carbon dioxide and eeetono wore formods togethor uith euolic 

caetaa-10.11loarboxyLorpholido, tho identity of uhiela v %witted by 

eyathosis from 4-4cAono-113-dicarbotboxylato and morpholin 

bydrs~sc* in thu cold also gavo the: ac taro dicarbownarAolido in 

acid yield. 

The only seproacnt+ tier, of tho oimplo 4-kot 	dioxin ring systom 

previously doscribed oonma to be the parent nuance itsolf (Cern 

und Gavots aul4ciag 2X4Wo, no? suiri, 1934* 	1166.). HAW 

the amoral proportios of tho n corvounds (Nlj hwo boon doteminod. 

3inoo thoy comtuhs zsa onol ether link and c u .7 :-unauturated lact mo 

ng4 those kato..dioxino boar an intc3rosting relationship to both 

of the two main, twos of unouturatod lootono (sea ktloW, LI-notched and 

Orkino 	2,610. Asis low 
	1) and their reactions domonatrcto that 

the) wet 	MC) is ind0 cz composite tyi:o. 



Qualitaive teats, largely with the madly available 	 irry  

XXI I 	0(aljz  showed that the 4-ket 	dioxin rimc uus 

ntublo to cold utter and aqueous hydra:Marie acid, ua wo21 us to 

boiling alcohols and dilute xothaaslie hydrogen chloride, i 019. the 

Llsal and diohlosvphanol..indophenol dolour tests (Iden4 2294pgl.W v 

negative, uud r onialoul oilvernitruto uus reduced only on houtiaz, 

Rupture of the 	 nothenolic *odium taothexidei besides 

boiling LA tar und c old spill.' 	 uild :ago with ,rimczy und 

secondury 	it should be cintoti out however. t1 t the beawid. ur 

a the ksto..dioxin ring to the reugeats Ety cz 4,‘ function oe the purtioulur 

b t.tiuttau encountered in the dorivutives (XX) mod. This is 

suggested by the differing rooctivity Of the fusec: pyrune-re 

oyata_ to etL,nol hues mabatitutv0 by chlorinopLa in thL.J =pounds 

csctcl UAL/a aubetitutod by uLino roaiducas 443 in tile eml.ounda (XLid. 

Thief 	 mooly, th4 LalinopyrEmodioxiue u'o more stable to rii 

opening ugonta then the correlkonding dilloropyr-nedioxiss mteht be 

expluluod t fo/ 063. In Lnyri ci.opoanin reaction of L. 1,Letones  the 

reegoat %ill be to ugro-tor or loJJer extent ionised these. 

L3 
	D i_ 

To enable such u roui>ut to at4.01: the system there Should by no 

influence in the latter tending to oplIme the extstence of the 'act 

cymx.10Alp in the fora; (:1A731). The react on u-:.uld then be gsmulated 
(-Th 
IS4- 	c. 

CB tki 
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11612.A4—AdislissinaJA),  
V) i•sidl 03arutua 

X te.) E 

Ito 	11112.,  

(a12)6._110 

*20 230  

0(ak)21 

132.5 

Et2}10,  

}UM- 

Ph  0(CH-2).A* 	0(01,2).z  

rr 	Burtitim 0 

117 

200 
	

2400 	2` .9t 
2510 17•100 
2900 14or 

2700 
2200 
	8.6J0 

2590 
2510) 	1.19:51/4x4 

117.5 	2560 ,‘ 	6.900 
660 	7.9u0 

2760 ›f 	4.804 

*thriestion• 0=oblorotonz• 
Ow re sces D's' 

(X1=11) is sonponsated. 

ed. This atLto of stiai,ro 

tot r- 

s situation also roadily Wising tba 1 of 	My in the 



or a2 leo 

azinopyoynadiesine (LEX) ea the lone pair of electrons on the nitrogen 

atm would not new be available to co.yrdinste a. proton. 

The reactivity and availability of the chleropyraneirdioxin 

cosopeunda (IX) and of the pyrone (Va) and lostot.dioxin (XX) degradation 

Productar provide good preparative routes to ester°, artidos and sized 

ester ecides of steetone+113sidi.,  and ..1:113..tria oarbeavlie acid, many 

of which bore hitherto been inaccessible* The preparations of ueeteno. 

142.13.trieozbetboxylaie (p.5) tad etostenei-ls3-elicorboxylaorpholide (above) 

wore the first exosople: of this possibility.* The felloaing additional 

exesoples aro given to illustrate the scope of this preparistive tothods• 

The kete•dioxixt derivative (max) prepared Steel (1.4 

by reaction arc& with bansylsatino and than rbutyleadne was 

al2  0 cli3  

Baia) 	CE13  

EvAillac 
Ballii0041i2C001.,200111Mot" 

 

tres.todsith bot3ina ter. 

sautonewlsa•dicarboxylie acd4 woo thus ebtc4uod• Toyotas* of the dioxin 

(A4 a=11°.-110* EIV"11-14"Ent-lOrrh) smith Mathenolic .edit othe:d.de aferded 

the nixed netbyl aster dioniiide of aestoneftiols3.tricsrbexylie acid 

(=)• The alternative reaction of aniline with the chloropyrene ester 

re=ue), obtained traa (IX; RR'-Ph) with soettliuseas  yielded on 

identical assetaso.tricarbesylio ester dit,alltdo• Man he4ed with 



/ 
CO — 1.1 	0 

/ 

R-110=110 

23 0,  

€sca J of 	io, it undurwent 'acid fission' boing degraded to 

COye 

111,COCUACC/100111ft 

.13f 

the diphonyl 	d (U 	 it) voie 

fj 	MY",  (2‘120 	 It"S"---11:T= 

'-0(t11,2),z4) i bensophenons vas a second product tst this last stEze. 'Me 

structure of the trirerpholido wus octifirslod by heating it with an excess 

of norpholino Idlon over 70fi. of two mass of isaionmorpholido WWI obtained. 

Ma to to synthesis. the trimorpholido by stsnderd routes foiled. This 

illustrates the power of tho nee sethode• filen heated with norpholine 

ethyl cootono•lals3..trioorboxyluto inclement %cid fission* mad pare 

on2y 	rpholide• iss en alternative* it had boon hoped to endwise 

► o said chloride (for which the eUi eater VW prePared) 

with s natal derivative of uslamorpholide. Lowever. aiseolution of 

nvlcneo to innothmolic neloceorpholide (as for negnesionalonio eeter) 

did not yield e motel derivatives end neitbsdid treatment with sodium 

in fosimaddes became° after subsequent attagpted reactions with seatyi  

chloride, the realcvmorpholids wee re vered. 
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Dino°lirt on oil codling in Ecolton rAllencorpholide cuueod oaf.. 

oondonactiva• riho allelic product., C 14 11 .0711.2  OA& 	liyarosoopi" 

is LI./ 	the otructuro ( 	I) by kaauar pith the prottuotiou of 

phlorogluoinol diourbothovilLto from yeti/ sad ra4lonio oft 

ores ii•QiirojilP 1-5CK, tax 1C8 

ho re aticU3 taut have boon carr.Lod out under tho laocidiez of 

°The Ileocti 	of the Chlorepyrtnodlexine with ..minos tiro grouped 

to€othor in Table 6. 
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Las 24 'iiiosiusaipill  III ilwaisa 	 lon4  galealsia i±1 &dams 
lhougune and amayl chloride rest diroctly 	ketom4 (Lad 

alde4ydes) to yidldkagedichlori conpounds and it has bean suggesti4 

by Standings,' 	1909, 	3906) that tho initial process iu au 

addition of the acid chloride to the crtc2y1 group, followed by 

dieproportionation, uu followsve 

Fano + OOQirb 	Mac 
-'04paUel 

ci 
mow + Goci)2—, PVC c 	 co24 c 

0,CO,G0G1 

it night soam roasoneble to suweeetha the first .to in the 

nalonyl chloride reaction was also on addition to the carbonyl group of 

the ketone giving en Intermediate of strut:twos 
The next stages, to yield (IX), would involve 	00.4120002 

condensation of this product either with itself, 
followed by o141,1Eution of one ketone nada°, (os In .4 or uithszulanyl 
chloride (a in 13)* 

Mammon?, the Obovo poseibilitoS anoi sa$0347bo discounted, become 
good evidence be boon Obtained tor **mode of vonation (C440 

In this same the ketono R11.00 oats es a very wed{ bawl lAwlutztal 
the first ottigo Of the reectice; use of nasorsuotivo base of 

otenxrable stresgth (pee Brissdes MbseuSosot  3.9459 3.9n) ebok134 
therefore produco tho interneditirte (XXXXII) from telasyl ah3m'ids. 



lima= --<,2 II LL  

onaltastias (U) 
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Kat 

(=au) 



Zphlq 7. 

3. Lour 4,4>00 
Z930 	31 
3(340 	2C 

AoakT) 230 

3000(on2y) 2E5 

304003330 1133 

011 

25 our 

dewe 

7 dny3 

o uppetirtmeo of the cheracteriatio aboordtioa baud a 31".,413 L indica 

that v. pyronol  pr• ,a' 	(ana), lx .41 boa ea forced quite raradly rt room 

ecporauro. iota mach bund v.,14.1 obtained Pro a cyolchaNano colution of ralony 

chloride. 

Tho o3tinatod yield of =III 	 or d3Z/3, 41.301gaitie 	lUf 

C100 Table • io =iv So for the oviciattoo %]1t3 purely upoatrescePio• 

iNawratiou in the chnowi:slIGTO of a roacurod portion of the colutiala ator 

ss'ttndin for 23 daya•  affordod za aolid c Iicbwon triturated tvith y.--4..tor to 

rmovt% vcaonto acid. Tho incolublo realchio vas Cr-chloro..404-dro 2-kotopyruils 

3•eorboxylato (d V; 43 	idol-Elea ► ,t1 auPodziat Previ 

pro ored fral the bensophononerderIved corammul 	11-11*- kW, und gum a 

doc.vh.rod forple colour. 	_Apr-Aim ce the &Cat/GO= ooltrion 

laactIto c.ad frx: tho unrea.., od rzIctly1 chloride* 

o pyrom.uoid chlerlde (:acan) vac prepared froze the Pyr0110 acid 

Lvav) viith thionyl ohlorido ru t1 Mt-Mhod 	bonsoilionono•  vitaa a() 
pyrunodiox: (a; .11-11-kh) %74...13 obtained thia w chamatcriced 

the grbutylazincy-dorlvativo (17.X; 	Bu ; 	Goo Talblo 4)* 



4.29.0 

stag of peohoaism (C) halm thus boon downstratod• 

itpliontion ct the vochanior (C) is that tho rouctiou could be 

extendod to adohyd end uitriloc; tftu work that h4o boon curried out 

with tiles° oubstaaces 4 v deocribod subsoquent2,y• 



a cion , glon24cL1orxdYiith  

a) kvraw-pstexasineo. 

The work on the mchaniom of the reaction of ketones uithmalonyl 

chloride made it apparent that nits 	should react similarly to give 

;substances of structure (XXIN)•This hope has, in fact, been realisod• 

Thusp reaction of bonsonitrile with malony. Chloride afforded a substance 

of empirical formula. 03.31i604NC1 so that its formation could be 

represented as follows 

*sal 	2aiL(cooz)2 ---- CLIU60 4C1 	SUM 

That this material had the atructuro (XXXV; 11.---Ph) vas easike shown 

by synthesising it from the pyronomcid Chloride (XXXII1) which sus in 

turn prepared from the pyrose.acid (=IV) with thio 1 Chloride thus 

00211 
CAX:12  

  

(xxxiv) 

  

The 	,44entity of tho synthetic material (u it; 	with that prepared 

• directly tram malonyl chloride w este:W.1.CW through the hydre4Wraw" 

motopnrine (MIXIS), a simple derivative of (XlIV; I= It), (For the 

preparation and properties of (XSI7X) aoo Nat). Thu bussionitrile..derived 

*wound uus therefore 6'oichloro•24114•idiketoma..phenylpyrano(3Ww.516) 

matomasinea Similarly, acotonitrile and x- and/3- naphthenttrile reacted 

with molonyl chloride giving products which ore feesulated as 



(XXXV; Ii= Le. 0( -nsphthyl tad 

of t1 diketopyrano-victozogino ring ay stw appear to luaro how propured 

bofore. 

/3 analogy with the pyrona-dioxins, it sowed thLrt the chlorin* 

atm in (1=0 woula be rouctivo .;:swarda bases end Ono that tho 

opyrano.zetoggeino go formed wou2d react further with brace with 

fission of tho pyrone ring giving derivatives of 4-14otasetozgaine• 
in 

These predictions sore borne eiktractice 'thus providing confirrastion 

of tho = structure (O. Thus ("a V; 	and/3- naphthyl), ireuated 

vilproualy with two colooules of rorpholino; the morpholinopyrunco• 

siatogaginos (UM; 11-Ebtot:- end-naphthyl), eevevally# wore iuoluted 

frog thesreactione. 31ailarly, (WV; R-1.12) /Afforded (Wvzii) by 
rouotien with irbutyluxinei 

loactias of tho raorpholin&-derivtctives (M11) with 41, further 

cualoculo of tiorpholine reutilly gave the azcoat ed 4r.kotoractovpainos 
(=ail; R- 	und-naphthyl)*, sovorelly• Tk3 4.•lectocotoggisine 

derivatives have been previously describod in the chegicra literature. 

end so tho ct4i:Lity of this new ring system to ringworming rousts 

has boon oxprqned The rosulte gyre ehmsn5fl Table Et* it is soon that 

Uwe is a close roseoblasee to the roaction of tho katodiosin ring (p.5S) 

0 
/ 

0 	r---\ 

II \ R , 	cr\ico'r IN 

   

    

(= vim) 
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,Tchlo C.  

Cold Reflux 

Lea 	'CI 

nogativel 

oactiv4 

- 

to011•  

BuOil  

.., 

• 

M 

Yerplo colour l YwTit Ire  Cl, 

negativd- 

a 

i41141011 

iailloitle011 

purple co 	itb Peal 

- 

.. 

1 	h e 

1. after 1 tour. 2. after 5 ydnutest 3. attar 10 rInutosi 4. after 2 stuutes. 

ath excess of more holing: the dorivativo (X VI; 	rdoduzetwisir. 

13115-trLoarboxylie acid triaerpholido, ideutioul u th specimens that had 

previously been prepared frau the chloropyranediexins (see p 

Treatment of the bonacattirilo compound (XXXV; 41==kh) with aqueous 

alkali gave bensoio acid, wed also as resinous substance probably identical 

with the product of the reaction of ecotone with aqueous alkali If this 

is so, this reaction Gumbo interpreted thus v. 

Cr3116041i0145Niai 	CO!:,11aCi10201.1(CVIal 2 4 C 032Uu. t 	Lica. 
311a011 

Wa J  C0 5 	COM 	acetone rents 

The Ir/droxyp Lis 	oltusines  01#7064 (MIX), mentioned previously 

(p. 30), tier.3 formed by the reektion of (XXX(- R-H01). with tor in diem= 
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as solvent (01 replaced by CM). It is peen that (XXXII) Le an anhydride 

end could be written as (XXXIXO, but the facts that the compound gave a 

red ferric colour and dissolved with effervescence in aqueous sodium 

bicarbonate are evidence for the end structure. Reaction of (XXAIX) 

with acetic =hydride afforded the cud acetate (XL), whioh gave no ferric 

colour, nor effervesced with bicarbonate eolution. The hydroxypyrano-

metoxasine (XXXII0 reacted additively with one Molecule of morpholine 

giving en acid product which is assigned the structure (XLI) by analogy with 

0 

0 	1  

0 	0 

0 
/ 	 \ Ph 

IF 

‘(Y 	 YID 

( 	 s) 	 (XL) 

(a) the reaction of the 6-hydroxypryonee (XLII) with aniline then the 

glutaconic acid semienilidee (XLIII) are produced (Thole and Thorpe, 

$T.Chem.8004,  1911, 22, 2228 & 2222) and (b) the reaction of the hydroxypyrano-

tropolone (XLIV) with ammonia when the tropolone derivative (XLV) is formed 

(Crow, Rawerth and Jeffries, .T.Chem.Goc.t  1952, 3707). 

N_Ph 	/ 

C°21ii  
0 	0 

(roux) 
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Table 9 records DOT spectrographic 	r 	the pyres... 
tnetozesinos and natlioxesinose 



(KiroiV 	K- urip1441) 

n 

( 	Iva- naplitliv1) 

3300 40,100 C 

2510 3.00 or 
2500 
2650) 23, 94? 
3040 15,100 
3350 :349 '4;0 

Z101 
2570 ) 24,000 

2510 26,000 
3500 23,900 

V 21310 38.500 

2650
85701  
3000 15.300 
3470 $.200 

2530 13,6o 
2580 24400 
2690 17.4= 
3500 8.700 

2520 9.600 
2600 17.100 
2780 14,700 
3560 17400 

82701 
2360 1 29, 
2510 uszou 
330 86.800 

0121orofoni 	13 - Diozza 

elemeor wwwwwomempur apienio 
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le,t the study of the reaction of iroalonyl chloride with nitrilos 

urz cc euceds, it was thought that the products in every case would 

probably to the pyrano*cetoxasines (Malt), This idea WiLL.3 a first 

su4,ortod by the foruation of this type of product I'm asetonitrile 

(as has bean described), a well as from aroratic nitrites. 

F uthor study showed, however, that if the re cting nitrilo contains 

the cyanomethyleno grouping -Gip, the nature of tho product dwends 

upon the reaction conditions. Thua, acotanitrile afforded a product 

ral.p. 2330, which had the empirical fort ula CO 0401; it gave AI wool: 

ferric colour and etas dissolved by aqueous alkali. from thich it could be 

reProciPitated on acidification. The product was 2.•chloro-4s6•dihydrov• 

pyridine (11.VI; 11-1!), which had been previously prepared by Schroster 
and Mick Um., l938, a  671), who glare cup. 234°. 

The following nitrilea of general formula Razaz, gave the MVO typo 
of products which had similar properties to the compound (XLVI; 

from acetcaitriles" ProPienitrilo. Yanchlorobutyronitrilo, irvalorenitrile, 

cyenoacetio ester and bcn.zyl cyanide. The products have the general 

ferrule- (MU)* and their formation can be represented thuds... 

V 01 IX) 	 Carl- % 
• / ''-- G11.-•11 	GI, --I- 	4 	

[ 4.  „Cl• 	----2
11 

N%- 

(ma) 
noleoularmoight dotertrinatiorn on (XLVI; 	 CO2ii.t)• showed that this 

CO 	 Gii 
/ \ 

Gi 	CLIR 2 	j 	v---- ___s 
CO 	C.CI 
Nu, 



corivolstti yaw monomer. 

Spoctrozrophio dots for those pyridine dorivutivos is listed in 

Table 11 / 44 it to eoci t3wt thore Lire two distinct types of ubsorption 

apeatrc. More there is u negetive subetituent in the 301:osition of 

the pyridine rings A Inux. 22709  2510 a 2560 	land 	11..14,000. 

7...e•0008 6•0,000 several'', whore 'Moro lo a positive subctituent in 

the ,I.spo3itien, >\,4: 28004 end 	36000* 

2849.114Itight sbaorotien or evidiaclApj  

202118011"laalLa:,.) )\ & Ma& 
.4302043115  2270 10.900 D 

2510 3, 300 
2570 9,400 
2640* 8,300 

.11h 2200 144200 
2360 14500 
410 7.100 
2.560 GoLVO 

ZI wrr" 2700 33  0) 0 

2800 2,600 

.4.10 2260 5,600 
2620 3,500 

-(012  , 28 ..)0 1 
2900J 3•544 

inflosti 	 DiOntin 
— Ahem' 

111001.00041141k 



	

iaco Llioopllonqous rieeotiono 	Lelquy), Cialerido.  

It Jo convenient at this point to eurxuriee to new roactiono 

of colonyl chloride thA have boo dencribedin thio thosia and to 

sweat poeoiblo ort elisions of those reactions. Derivetivou of the 

follouing heterocyclic oystoco havo besn produced Src uclonyl 

0 	 011 
`011 

10 
2 

	

2' 4-Dikotopyrono ( 3 • :4**. 51 6 As adio 	 41et0**la .5* dioxin. 4( 2 )milydroar. 
(4 )•.k etopyren 

•sa • ,a1...rairatiantimsaig 2•  *4 2.,  5 s 
343.0vnio 10  

4.4<ot og.113.0orozino* 244+Dihydroxypyridine 

The reuction right be extcelded by using comounde containing 

reeatime double (or treble) bonds Pr•l-l's cc,puble of acting as a tweak 

base toil thus calming the coif condensation of tcalanyl chloride to occur 

by prorating the °Urination of hydrogm chlorido; at the ace tire the 

ryronei.c.cid chloride forted should be cepuble of retActing with the double 

bond thust* 

OH 

( 	 o) 1 
---..„... COCI  

la- eat 'bti 

	

CII 	"--0 



R. 

all al. mil' 
GEL, 

414,  CU*00211 

Lvon if liemfl week boas*  the re- 

outs using die s. a solvent* The following typo* of compounds 

pethasebe used in t1 uay* Ceits  >C1404 )0a4 h.. s:1->4, 	le  

11NsQ00 

Teerhaps tho most ob.vtou wor of outmelog these reactions ia to use 

ea aldehyde instead or aketone* Bonaaldchyde was found to react uith 

calonyl chloride giving (L; Zia** This reacted with morpholine giving 

(L; 4.004y0); the absorption spectrum. of two compound is recorded in 

Tablo 1L* However* when atteucts tare made to react other aromatic 

aldehydes with melonyl chlorides. *ylidlnemiecaticer,atsalcesic acids wore 

obtained in good yields even with =case of malonyl Chloride uhis h ehould 

haw promoted pyruno-dioxin formation*  .Thuss piperonals aniseldebyde and 

oinaameldehyde gave (Lv1rj, (=III) and (, .IX)* oevarally* 

(niviu) 

alt ie as able that those products yore formed in much shorter time than the 

Doebnor reactions recorded in the literature Casti.lioor 4 

ey*Ootp*  1931, 740; wAuxeres Ammo 1923, AA& 58; Deobsery 

1ms  19JOs ag, 210; Lieberman, Raps 2895* ak, 1004; %hues (Lx) ins 
obtained in Re yield in 25 manutes* 	Liobermannoe reaction took 

9 hours* Attempted reactions with aliphatic aldehydes gave only tarry 

Product** 

Anc4hor possible way of ext 	e reaction is to nee &functional 

compounds* ad,g,, diketonoo end cynnokstaness when quite largo tooleculos 

should result I'm the reaction if both functional groups reacted uith 



(L) 

10 	Was 

NZ\Zu  

(Liu) 

0 

rulanyl chle 'de. The toilexperiments uudertaken In this respect %tern 

uith diacaty.i, aL44 henr.11; analyses on the (=pounds obtained indicated 

that omly sae or the keto groups iu each molecule had rousted* The 

probable formulao of those (Impounds are adcsadiddefdiaxessenadatiman 

(LI; '4241) und.(63:14 Sea) roapectively. Too 600.ovinowderivativets 

yore prepared i the usuulaulners (44 kililia) from aniliue, und 

(LU; SisetR) from diothyleminolt It should he noted that the pyronodioxin 

formula:Um For (Ldii Nat 4) islInITortad by the 1.1.4r nbsorption spectrum, 

(Table 11) shich dos voIl ith those of the acinopyranoi.dioxins tram 

menskatenes (Table 4). 

410 ao) 2510 
2570 
3850 

2510 
2.5C0 
3380 
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U,XitlQ11 -  

WactsJs,  Q  1;-ialux342a 
LaustatiacgLandavia.scarlaguto 

alooy1 chloride 8 G.; 6 c.0*) and =atone 	3.5 e; 
4.3 c.c.) wore mix and um1.1. murble chips (6 DO odded. 	mixture 

awn booule way nd cpz uus evolvod. Uio x the r000tion slackIZ ad. 

scot 	(2 0.0.) woo added cad the mixture sot wide o+vorrut ht with 

proteatien fr utmoopherio velature. 

cry 	otaciuL ih ito W44 extroctod 

mixturo of diocolourod 

3X) 	tit hot occttono Laid tho 

coalned extrato conoentroted undor reduced Lroaaure. tint yellow 

pri 	(3.1; g.) 	p. 	ILJQ (decov.) (with di.rk 	fru; 255 )p aura  

obtuined. TWA) product If11:3 idoutical (mixed tup ) with that ehtuinod 

by mothod (b), below. 

The filtrate woo Lado ulkediluo with 211-aotliiz hydroxide, oveparctod 

to dryneas and tho reaiduo extracted with boiling alcohol. 'Atuporut fAU 

of the axtroc affordod very little of tt semi solid roeidue, from which 

ne phlorogauainol woo laoleta4 by treatment with wutor and ether. 

The yol2cwiaharyutellino product (above) (3 g.), wut (1Q 0.0. 

feral murblo chi (5 Es,) wore) wormed togs thor au the utoum buth for 2 

houra ond the mixture Vita then filtered. The filtrate cortainou chloride 

ion (white curdy precipitate with silver nitritu in uqueous nitric uoide 

soluble in (020055 of ummazio), but gwvono oharucteristio oolouro with 

ferric ohlorlde or with 	sel reugamt (oqueoao phlorogluoinol giver  

violet cnd &et orange ooleuros rospeotivo3y), The roaiduo aivou %I 



evoporotihs tho filtrate to drynopo consisted of ci 1aium sato caul no 

pbacrogiuoinol won artoinod by forextrooticn. 

WilillaLidagga4T2* 
i,cotono G.11. 10 (444- uadIIie yl chlordo((5 go, 3.55 c.c.) wore 

houtod totaChar undor roflux until solid sop 	od. Un 000lth and 

ocidition of dry other, goldon tubloto oopuroted (4.f g.; 64ilp bused on 

caulcduyi chlorid 	Docrytal1L iorr flew dry bons afforded 6 &um-

244,dikqw2sasagauguszsmg(3014 5102.uadAL (III) u i colourist= 

psis cep.  183° 
 

dibootv.) 
	

C. 46.9; 	4; Cl, 16.25; i(cryospopio 

labia:Worm), 334. cpvascs requires C, 46.9; 1i. 3.1; 81, 25444 

6* 234.6) • The yield wua int:mood by wing equivultmt umounto of the 

reactants* but the product wos Lore clieooloured. Tho ocripound did not 

ruuct with oquoous 	hydrown corbonuto dur Al 5 minutes and govo 

no colour with ferric chlorido in 	ethonol. Wm keit ut r(Jee 

tompor ro in ethanol, and an aqupouo diaau, ecidi*If developed and the 
uolutieas then gevo rod forrio Guipure. 

The ooppound (III) (1 e.) wua houtpd with ethonel 4.75 0.0.) ou the 

rates bath for 15 utoo. Rydrogoa chlorido was evolvod. Tho r*lting 

oil was kopt undar roduood prosourc for uovorul vinut 	End thoa shokon 

vlgorous1y with cupric aoototo (0.4 g.) in wolur (10 c.o.). The pule 

greon preclpitnte (1.3 g.; 913`0 had st.p. 85° undepreosod by un authentic 

spoGimen (v. taro) of the hydrated caper anoint* of ocotone.1$1430.. 

tricortothozylute. 



Tho products listed in Table 

ue tunaophoncno ccepounds. 

Poi 

o prepared similarly to the closton° 

g) 

Barursophoiaso (15, 	ad molonyl chloride (1C.2 a. c. 	POILla 

wore heated a IA.? until the V9,fprOU3 	of hydrog 

hal coused. Trituration of tilt) solid product with dry other g„„'ice 

6 *datilfAcIV*2  '14"-diJeotr24  % -clisilirnail2SOCA 311 4 51  013"Igailia (IV) 

(24.45 ; 	villa: crystallised frcra beim° 	almost colour . 

110443.03y V.1.4 i79°  (dOCOPPO PACUMIe4 C, 630 14 3.3; Cl; 9.6; IL 

(cryoacopic in brouoforin), 299. C1011339561 requirec C, 64.3; 11, 3444 

354.7 ) 	eoluttaz to OQUOWEI ethunol 

Id .std then euv,-; roildieh purplo colour with forrio chloride. 

of 4iiikf Kotarica Nati ii-L1L- 

( ) 	Tho amp vi (IV) (1 em) end othanol 0.45 c. C.) wive houtod on 

the atom bath till evolutios of hydrogon chloride cowed. ailar 44d 

UgILIOUitl (GP. gr., 0.88) wore Wiled and thonixturo wuu well Shaken wad 

olimod to stand for 24 hours. On evaporation. tha oth L-yer gave 

bonsephenonot.rup. 4344P, and tho aqueous loyor raactusaidet  which sff"t*'  
roorystalliottion fron othona bud mpg. 164Q  (Pounds /4 21415. Cato.  

0511000116 	undepresJod by authentic m+aturic3.  
(ii) "t 	is Q: 

'eta© bensophosone co72ound (IV) (0.71 c,), adhydrous 	(1 04,C6 	111 



rkw-- b 	°-gastilar 
$41iiiasio°2"Liedtkar 

2. 

2.6 gfb 
(V) 

26diStagnIgittigar 	OS* 
OW,  
4.9 vb. 
(94.) 

4 c. a. 	rut (b) 

• CO2Iit 	4 0. c. 
ass.) 

A 4 a. 0. 
c.c.) 

c• 

0311ke 	4 c. c. 
(2.4 a.e.) 

(CLIO 100 3.9 
0. C. 

ON.sillictcramrectiarle. 

;'"filiabr.2r3"11"11EILIJar 

044-ciaar2s2lgiftlii:a1  
2*14̀ 4.%4Zitai` 

G**•211212 2̀* *4"• 
21i9tkarlrawillina: 
Gl‘allatiT4ss.liakilta" 
3•011iroolreactiatear 

5 

11 °at 

licuato. 

C14 (17.5° Founds 
c 	07(a requires 
FoLuds 

Table  
adina ::461192all Lialkatt 

	i)rriv? 0'1520' 
ligi• =Ma. 	 triteruts4  

I- at - Light petroleum. bid:I. (a) 60•6CP. (b) 004AJO°. 
5 g•GFICO ;product tooluted by extra:Um iith chloroform. 

tN440 
3.25 3.1.9 
3.15 Va.3 

3.0 11.85 
3.65 11.7 

4.6 14.05 
4.3 13.7 

4.3 13.8.3.3.6 
4.3 3.3.7 

3.1 12.15 
3.1 12.1 

4.5 13.6 
4.1 13.3. 

14-milat e rot(b) 09 

3q.p2*os.0634  

Founds 	57.0 
C141:19° 
 

req 	57.1 
mod! 	53.2 

I32J5CI requires 53.2 

CH11°7C1  
Fords 
CiatinUJCl roquiroa 51.1 

ds  
C11p3.3.00. roquiroi  

50,7 
52..1 

47.55 
47.6 

2. 
45.45 
45.75 

51.4 



'IP 45 4.  

othaaol X0.34.5 0.%) wuro hooted to other en the ateuc bath for lo 

cinut 	Thu solid had than dissolved e>tnd the iuitiol viEor 

evoluti4s of hydroson chloride had cowed. The solution 11K-4 s31 al 

vigorously first with cupric acetate (0.2 4.) in water (10 use.) and 

thea . with u lele.Lixturo (SO c.c.) of light petroloums (b.p.ta. 40..60°  

aad loo-le) to rcrovob sephenone. The aqueous layer wus run through 

a filter uad coolods the role au -ea crystrne precipitate hand rap.05°  

alone and isudmixture with un authentic illeoiraeu of the hydr,ted 

c0214,er esoluto of ettetasoeasliaietricarbothoxylato 	85°)(gijagnig). 

b 

The %Mound (IV) (1 	was dissolved in t arofor a cad ethonol 

(0.45 c. c.) odded, with thorough riadng. Next day, the uolution wus 

filtered freL a little insoluble matter, nad 	od under reduced 

presume% The residuo wee atirred with licht patrolman Chop. 800-10e 

uad the aisturo filtered (filtrato P). Cry 	estic3n of the solid 

from light petroloum 	80.400°) afforded 3-ridebrrYx-Criatulegre4- 

bvdroxv,4*ULOZWCAI(V1I) (0.3  84  as needles, L6p. 1Z1°  (Rounds CiC 
L4 3.3; Cl, 15.9, OU05C1 requires Co, 43.95; 1-14 3.25; 

oqueotua odors u deep reddistpepurple colour was given with ferric 

chlorlde. jAmporati m of filtreto P yielded bensophasenet  m.p. ak, 

40P, with woo choruotoriee4 as the as4rdinitrophuiri3phydrasonee 	24A°1, 

undopres3ed by aces uuthoutic uPeciven. 

On adding the precedingpyran derivative (vu) (0, g.) in di 
4. o,c.) to sodi hydroxide (0.25 g.; 2 equiv.) in wutor CD.c.c.)* 

thore wus ez,idro 	avolutiai of cu bon dioxide. afar a dificktion with 



2111,Phydrechlorio acid Oa chic.) 	 13 

the apiaidinitrsp.hasylhydrasate of ethyl seeteseatote presipitated. 

crystali.sed from *howl mai axed mop* 89°, undepreJsed tty 

authentic material. 

MilitagallialltiO 

The bassophassue ecapeund (IV) 	i.) 

heated under rein= for IS minutes. 	emssaaio 

aspirated in t Aram c dry603-efree nitrogen anti 

standard woman 'barium hydros:We* The evolved sorban diagd.de 

(MM. et 3 Dash ) cad hydrogen chloride (101•46 of 3. mats were 

Wiled sgs barium "Amato end by beckftlitration at the barium 

iwdroadde filtrate. re! speetivelye The reflux. condanser was removed 

tram the reaction vessel. which wats than clamed in it ourrait of 

atrogamo and the geese passed into 13redes rouge** masking,  2140. 

dinitrophotwihydrams proeipitetedo cup. 319.5% =depressed by 

authentic matorial• The residue in the reaction vessel consisted of 

bansephosone (17.5 moti 3.00/0 of 3k nol•). ohms 35.404", shish was 

ehareaterieed as the 2$4.•dinitrophenyarlremene• 1840* 23esveAdePregaga 
by authentic ax.toriel. 

4) 

8. 

(25 

added* It ent dart 	solution was 

reduced pressure, *thew was addedp cad 
	

limited* 



Tho 3-4arixsxv-6..4341oro-4-4drganr-2 	ouvra (0.5 g.) crystallieod 

noodles, m.  p. 134.5°, from 	petroleum (b.p. 80-aci.)°) (Founds Co 38. 

Ii, 1.95; C1 38.75. 	1 
	

Cl requires 0, 37.85 11, 1.6; Clip 1900. 

Tho compound &LV4 a duull rod colour with ferric chloride and disaolvod 

aqueous ammonium hydrogen carbon: to. 

inkbWttlicilr6-1410.1v.i"!Wmat" 
ikiicrtevyri4n. 

The bonaaphenone compoumd (Iv) 0.6 3. dissolved in diva la by 

osctingo was trouted in the cold nth mothenol (1.6 c.o.). Next deyo 

the solution was evtvort:tod to re i11 bulk, petroleum ether (b.p. 60-80°) 

ether were eddied, and the proci itate collected. Frc bellitalai the 

3- 	6-glagssr4-ipdro 	liztmazga, (3.7 g.; 	separtet ed 

neocaes, v.p. 149°  (Found Co 41.4E; 14 2.8 	17.05. C7H5C) Cl requi 

0, 41.1; Ho :,),.4; Olo 17.35A. In aqueous clic= the ccepcnrad gave a 

drop  red colour with ferric chloride. 

(i) To 3-oarboxyw6-chlor-4.-hydroxykatopiren (a2c mg.) in dia7e3no 

a solution of diar.cuerLiu.ne  in ethelr (undriod) was li,(14()C1 in portions until 

the vigorous MLA i Oil of gc; coaacid. Lvaperatien, and trituration of 

the residuo with petrol tiu ether (b.p. 40-60°) gave a chlorine Laid llitrogarr-

free product (Lnsaskigne's test). The 3-9prborethos 6-1Ardroxr-

Lethsrapqemiguatia (so m.) hod vi.p. 147°  after roc yutuiliantiun from 

east e (Pounds C, 48.1 	4.4. ccji 	raquiree Co 48.0; 14 4.05). 

mixture with 3-,mrbessoth 	4-.1grdro7r-6-mertho)q,e-2-ketepyrun 40.p, 149°  

below) had 	124 	The 6.-hyd 	athyl-pyren gave ti ‘1001 

vaith offerveocenoo in 



comer r3,th ferric chlorides 

54ied/cr treatment of 5..earb000thear.6..a3lero.-4.whydres7-2-

ketopyren (300 mg.) in diem with ethereal aaganotilung,  (=dried) 

aloe Worded the 6-bydroviactlAyl product (50 rag.), o•ps rod nixed 

SUP 

CiodUal (0.15 fo) 

the solution aided, dui 15 	co, to the pure ohloroNpyren 

(005 g•) tdiemea (50 *sac), with *soling and swirling of the 

Wire, A precipiterte famed at *noes ..Tter 30 minutes, the 

mixture wae acidified with very dilute sulphuric acid ( 	50 0•41•) 

mut the solution extracted vi th ether (50, 25 asc•)•esubdika The 

ocained extracts were dried (U82804) and than *woven :tad under 

reduced pressures  Pram 1761224uespetroloull other (b•p• do.(10°) 

Oolourlass needles sepanted (90 ste), which had le•p• 340050 

depressed to 1200  by the stating victoria, end ithigh were halevar,  

free (Leasolgne a tsot) (Founds 0, 47.8; H, 4.1; ca. for 00606 

C. 4801 H, 4.044). The sups wue not depraver:Id by authentic 

V•carbancthcarkdotlydroxy.-8.keto•fonsothenypyrisi prepared by the aelth. 

candesention of rat1onio half ethyl water half chloride with ethereal 

ckulnaMne (eilludingor and Beaker, ifilisilitt•)i The CraLlethOXpopyreel SAVO 

at orange colour with ferric chloride iiz ethanol* 

*.p 



OM 49 

Macao hat etkvl asto rbar daloridu (42 FA) iu dry ether 

15 o.c.) 	 i.lacioe. to ethyl othogi=eno xIonatc, pr epaa Tr= 

motet:1itur f (6.8 sr) qtr:; o1 (6 c•c*). =tea tetruchloritto 

(a.5 o40.), joar-o' 	orrietal)r zad 	 (44,6 Ge) i i othimol 

(25 rho.), according to 4.reelckve l30= rrto 	d licazacrb  

flab. 19442 al 1246 	rixturc hoLtad under reflux i'or St.) 

rd 	teas then ehilloci rsie trovto,1 rrith U 2 MCCss of dilute 

uoid. The solid 	ooparoted was collected (18 4.): frull ethyl 

&Umtata the iihaugaNta 	of cetazto-1s1#S.Ptrioattetheryltle 

form ad prior.A.Aic neixacso, ia.p. 119 (Founds 	4•65. C- 	'V* 
r'quirou 	4.210. Tho othw Imer Tale oorbiried with ethereal 

extracts (2 x 240 cha.) or the 	y3 ro. caul the erolatti on dried 

(11a2s.) 4) and ovepomeow Itedhamed diethyl rialowtotarns ruccesred under 

mewed 1irkg.3ure 43ad the maidue treated udtal 5 coal lwdrcedde 

alkaino extract urau votabod with other" neutralised 

atu 	 o acid and the oily acetone-1s 1:3•thoorbethorylato 

(ma 8.) Isolated with chlovof 

Mantes prepared frce. the eat 

1272). had iz,p• 05°*  

Me pale green 	ed topycer 

OA Wills  to itriailatett Wasp 1899s 



6'- 	2' di 

Lothod A). 

To the pyreno-m-idioxin (0.5g.) in chloroform ( 	10 c.c.) is 

added morpholine (0,38 a. a.) dropwise, with shaking. „Washing with water 

and evaporation of the chloroform layer gave 2.$4-diket  2s2-Aimethvl  

-69-44-vorrholinonvrapp(3's4'-516)m-a2ga (0.55g.; 93,), obtained an 

colourless prismatic needles, w.p. 182°  (d000mp.), from ethanol 

(Founds C, 55.4; II, 5.4; II, 5.3. 0101500 requires 0, 55.5; 	 5.4; 

Us 5.*). Thin compound did not react with hydrogen chloride or picric 

acid. 

Ieuctio of 0•••01119ro-2'Ir4koto"01.0-4141001Arillino(rt  
(lethod 13.) 

.660 Aqueous ammonia solution (1.1 c.c.;2 vols.) vas added dropyise 

to a superaaturatod eolution of the pyrono-mrdiosin (2.04 g.) in dioxan 
(gla. 25 c.c.), with cooling and shaking. The precipitate (mainly 

ammonium chloride) was filtered, und evaporation of the filtrate gave 

6'iiiistusei2 s4-daojisr2s2,.djperthvluvrmo(3'14-5,6)rragga(0.72g;38k) 

an almont eolourlose microcrystals, m.p. 300°  tram ethanol (rounds 6, 5(491 

ii, 4.55; N, 6.65. 00900 requires 0, 31.2; 11, 4.3; 14 6.65:0). 

paction at 09-(113.0r4:0411$44-diketelsa-dimetItY34PrIcap(3'$4'5Q  

withaisiUna..  (method C.) 

To the pyranommidiosint5g0 in chloroform. solution vas addod 

aniline (4 0.04), with ehekg. The precipitate wan collected, washed 

well with watarto remove aniline hydrochloride and dried. The 

••2014.111012.212.11ipetW1tn73M2(3°$41,05s6)militagia (6.75 	9*), had 



sc.p. 192.5o  (decamp.) frau ethanol ( 

C351t requiro3 C. 62.?; H. 4.55; 

0.1-Sezoal limmaiaran11•"- 

C, 6:34.1 lit .6; N9  4.05. 

ferric chlorido colour %Ail] not 

eb aolution of the ahloropyratx 	g4y) in a little ohloreV-41.s 

(liethod 
To tile prymno-trtLtotiam (0.5g.) in dry heassono (4u c. o.) wan added 

rforpholine (0.5 c.c.) in dry benzene (3.0 tutu); the nixturo was then 

laary x ou tho zstot.to.bctb saveral =taut(); to ccuploto tho re4otica., 

69101ing  aiti dilute hydrochloric acid tad wator. drying (N SO4)and 

emort.tion of the benzene solution gave a go3UioH was oryvtalIist.xl 

by trituration with dry others i:xtractiou of the aqueous layer 

abloreforz: end eveportaion of tho ltxttor georo a further quantity of 

iroduct• oho 2 elP44ILIASttr2s 1701=41241`614.1inlitrilanantlia ( 3 84"*51  60 

(0.41509; 70;0 %1:11 obtained 	colourlocs 	3116'0  (deconp. 

trots Chloral' 	other (Founds 0. 67.9; U. 4.05; N, 3.4. Call  0611 

a0de:: uorphoLtuo (0.27 c.c.)* droriulao. with coo .::'tor 

 

 

%Atli a snail 	of water, and drying. revxmal of tho uolvart 

3.0arbottio.v-.4..hydroxv•bo•kidsrCPurpholajmorma 	colc4,.rle-s rcgtti...k2a1 

lactinac. L. • 1C15°  frz othonol (rounds C 54.05; Iii  5.C5; N, 5.1. 

Giji50611 rt:<;:uircts C. 3.5; 11, 5.6; N. 5.2 ). 	striae ferric chlorido 

colour a.c..a obti;inod is aqu 	021.0flit 

pii4.1-Dikot ow:Av#Hv.k. 6 °....1;.ractintiztai lincovraoe a !Ili 16 5s 6 )te.die.sdnp 
4 410 r 	 diortao, 



Me cullinopYrtaolirdioNln 0.08 g.) woo uddiad to CI 30inttot1 of 

sodiusa hydroxide (0.245 g.; 2 la.) in uoter (10 c.c.). The 

unilinopyrt.noimurdioxon dissolved sad after u feuminutes. u orystulline 

1,rocipitas tornado, tho 116sodio derivative 0.95 g. loci 
'ipso Um'aodio derivati (0.53 g.) 	dissolvod in. u fou o.c. of 

troth not cnd oxotIQ mahyl iodido 044 a .41er satziciiu uvoruicht. the 

solution was apcmtod and tritursted '4th waor to remove sodium iodide. 

The 2 s4nitkiti-212.1iluallar6e.nosatinr).onirlinoszyrslais 3 '14.-51 C)livsaa9ialk 

(O.54 g., 	forvad colourless noodles. 111444, 3400  fru 

(rounds C, 63.65 U. 5.15; U, 4.9. Cdi2505N requirco C, 63.8 

W. 4.650. 

b)  EatilaaaeP"ID 	141Priro =2°1294,2;14a. 
Sae Teb 

11.5. 

10aWitt3aAALZAIZEitialUZZCLS2itaUIDae 

atidnopyrenodicsdas. crther the thoso described awes 
listed in Table . 

5.•Ccri 	 er.aectisLAGULatamhsajal• 

	

(L) 2 4..D31coto..2s2-dicethy2..60.0imorpholinop 	(31s4s...5s6 
la ...dioxin (0.55g.) uia uwr ialino (0.2 c.o.) wore hooted toga err under  
reflu in chloroform (10 c.c.) for 30 rcdnuto3. Evuporati 	5-cluri)o 

Wootka..4.ek912-mAftioxis.6..ncittic_acid dimorph-W.4 lb  pa 134°  Oft 

arYstollisotion fry otl 2 scoUt000ther (Founds C. 55.0; 11, 6.7;  
11, 7.8, 7.8. C1711,J40711z  mquiros C. 55.4; 	 6.6; 	7.44. 

(ii) 60.4h1oro-40s4.41koto. s dimothylpyruno (3444...5t6)m-atoxin 

(16.) in dry bensano (40 c.c.) und orpholino (2.5 c.c.) in dry Unsays 
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RtauL 
WWII& 
1. (14 

2. (41) 

3. ( 

4. (A) 

(D) 

. (A) 

7. (A) 

8« (A) 

9. (A) 

(ii) 

Un- 
Et2,14i 
1.46g; 2. 

(Cli2) 5s Mi (3.95¢x.) 

BaNH (4. 3600. ) 
MONO 
(0.435004 
( 	) RS NH 
(2. 	5o. ) 
Buda 
(2.040* ) 

ko,Pirt 07}10543. Os (Neon 
(0.6700. ) 

Mot  11, C71105  CI Os (C112) 451`1 
(1 g.) 	(O. 59oo, 

11•0021107110501 2* .X 
(0.78g.) 	(0.17oo. ) 

(aii 5 0,71105  al Os ( %)im 
(0.5 g.) 	(0, 32oo. )  

t41-.51 61-  

6 y-ii-Oirrozoistcr- 2 • s 	2 
(9
.43g. 
30 

2 • * 	 s 20.4114017o4 	4.03g. 
'44.212211sliar 

6  '"IMMAXI.SsUir2 I  s 4"` 
sligesto-21 20-stisorthv1- 

5. 94. 
(9814 

2 • t 4-41.kettr2t 2.11agara, 	0.44g.  
6 siqi•ilditaggilliar 	(7514 

2 's4-clikuto..2t 2-11,ohon4 	2.8g. 
4°6 9-1*Ialaulaisr 	 (M) 

6 14.14.1*-Inctarlowilna. 2 ' I4- 	3.35 
gikessras 2-diohottyp. 	Ord 

2' sielikirisr2'13,9tkar 6 ." 	0.8g. 
11-Toroholluo-2.-reprotrol.. 	(661/0) 

a ,a4-siiklitp-a-pletbliro-
11-soroliolina-2-akinar 
2-  Garb e4hoxv,2 • s 4-dgasto- 
2-glethrig..6 	othrlomino- 

2 * * 4-dik otp.. 6 isipti-sorol 1.4o- Vii, 34g. 
-2.pirocotolzsigoor1- 	(5674 

921orer  
opstootold,  

C71105C1 
2. 3g. ) 

(4.61g. ) 

(4.61g. ) 

(0.46g. ) 
Ph2. 000501 

(3.55g.) 

(3.55g. ) 

cso) gagir filartlal• 

0. 
0. 54g. 
(49P 



Tale ig oontd.)  

ibrin end Solvent. Lae 	
S., Li 	lila 

1. kri=s 145° 	Ssunds 58.4 6.7 5.05 
ACE °131117°511  require 50.4 6.4 5.25 

lioadles 151.5A-- 	Founds 60.0 505 5.55 
C141117°F,14 rOU17'S 60.2 6.15 5«0 

3. 176 ,( 	Founds 63.9 5.15 
EtOH 

C16/115°514  roquiree 63.8 4.65 
tieedles Founds 63.65 5.15 4.9 
14011 0161115°511  requires 63.8 5. 4.65 
Rhemizto 3. 282* 	Founds 71.55 5.5 5.1 
(a12)514:0  C24112100 requite  71.45 5.25 3.4 
Price* 167.5k 	Founds 70.65 5.6 3.8 
.4011 C23114.0511 requi.ree 70.55 5.4 3.6 

7.  Moro 143) 	Founds 53.15 6.3 4.45 
C6116 C.158.190611 requires 584,2 6,2 4.55 

8.  gteroerystcas 186>\- 	Founds 62.5 5.15 4.1 
C311711Q2 C18111706N r3.rej  62.91 5.0 4.1 

9.  Noodles 11.0.5 	Founds 55.75 5.95 4.65 
,8t011 411511190711  "quiz" 55.4 5.9 4.3 

191* 	Founds 444 6.15 4.10 
C611; clef 	O8 requires 59.8 5.95 4.35 

*with desorpositice 
Pot -.4*- Petroleum ether. b.p. 100•120° 



( l0 co ) 	mixed and then heated together under reflux for 5 
minute s• The mixture vas us asked with &lute voracksloro acid, then 
¶4* water 	dried (Ne2..104)...sihreporstion ae trituration of the 
residual gum e da other gave calto 	 4pket 

6"ucetio acid diseerpbelide, m.p. 136°  otter recast 
et I 1 cootate•other. Zutreation of the aqueous ltwor 'with Chloroform 

gore en islatiousl quantit,  of the product (total yield 1.20,544 

616Chlor4•2'14m.dikete•Sis dimethylvyreno (3'14 44, 6)10. dioxin ( 
in Chloroform (15 a. o.) end merpholine (0.76 a. o.) 3a ablaroform (10 0.10 
were mixed *nether with cooling wad aheking. The resulting Waft= 
woe woehod with water, dried and boated with diotkrlamine (014 0.040) 
for 30 minutes« 1.`voporation end titituration with patrolman other 
(b.p. 40.600) gave 5-nerbosysliathvlarido•. 13.111agitdr4«ilgarrallitgiaa 
(Mg.; 544) es colourless prisms, insp. 117°  from bonsonompatreleum 
ether (bop. 60.000) (ftunda 	57.4 Ele 7•31 tif 8.2. CigH26°611 

es 517.65$ 11, 7.4; 
4  

2' 	k 24 3•Iiisethyb,  6 ' piperidinepyreno(;3's4"-5l   Qvpdierin 
(1.4 g.) cud, rorpholine (0.436 c.) 	boated together im ettloreform 
(24 c.c.) wdor reflux for 25 minutes. kireveratien and trituration 
of the reaultett gum with ether give 5..2 21204ligatialr 

442firmllorlw6+isigaiLsfilialigdada (1.45 4;4444 si.p. 131,50, 
fres benseronletrolelam ether (b.p. 60.0) (Founds C, 59.4 ii 7.05; 



Us 0.05* 	ea  requires 01 59.01 119  70.51 Ni 7.65i6). 

fk.CarboppiggdUip.•2 40kotomszpidiezina6.86441112Adap 

0.41wasilino.,2.64,,dikoto..2,20-dimethylpyrono (3'144.4101rdiox1n 

.) end aniline (0,311 coo.) were, buLted to other undo*. reflux 

diesan (10 coe*) for ono bout* Wafts* 	avaporation attic!, 

leant red trituration with petroleum ether (4040°) gars ssamibundlioda- 
fg,r. Nor ifitit Payout= 

other ($44100.120°) (Tetazds 0, 65.55; n, .5*6; yy 7.25* 02p2005112  

713 

 

0.Amin**2144..d1h 416516)to.d.,' prim (0442g.) 

end norpholine (Ma o***) 'sere e3.3 	 er in dtosin 

souturk avotsdatt fat roan temperature* uvoPermtifsh 	seadRazik 

Ilnlikster212-slisatirariNakeirrYntlga2r6-0211taii (0.3 	50k) as 

scaeur1093 sezraws. n4P+ 223.  (dseasPi) grar ethanol* (Pounds cis 52055; 
alw  4.24 I. 04,464 C#280e2  require* C, 5243:4 :14 6.15 U1*  9.4)*  

product 	at ilyse2ubl4 iu 4014 eider. 

2.14.4iketo.2s2m,diphanyli. . 

end vollibzline (0.27 c•rm) 'ewe heated 	10 	ua'3Wrtlao „  

bath for 10 ttinsteo* The solvent vas then evaporated e=1 the 

crystallised by triturutton 	alodbolpethor• The fry 

"20.11Wifilar411iitesPligAresaglittadlUalitillbatickl (1.138. Tri)e 

hid am4p• 235° trot ethanol (17=44 C, 00; 0.0 N, 5.6, 

Uppa6ge2  maims Of  65451 Ho  S*TZ i Ui  5*7:4* 



• 

a*N0Bonsylavino...W's4..dikoto-2120.4iro.W1pyruno (V:4065:0)cp. 

dioxin (1 so end wbutylemine (0.33 c.c.) wore host 4 together in 
chluroform (3. c.o.) for forty rtlinics. Lwpomtion oi the aolveut 

ea trituration of the residual gum with petroleum ether (b.p. 6Q..00°) 

afforded toscaxboxyim•butvlamido-2siledipetter ioxLm060.2014 

agiabagralgUsla (0.3 .; 24) o oolourleas luthes. v.p. 06°  from 

petroleum other (b.p. 60.600) (Pounds C, 640.; 14 7,1; 114 7.45. 

C0;12600 rquiree CI 64.151 H, 7.0; 4 7.5i.). This compound gave 

no forric colour in ague:sow dioxan. 

Wwomair 	•dik 	dipbc ylpyruno ( 4411.6sOmr 

dioxin (7.1 aO end vorpholiao (1. So a. o. wore E" `i2 	together with 

chloroform (50 c.c.) for 1 day ut ro temperature. Tho wiueix ffturti46 

meal (1,05 g.) W3 filtered off and the filtrate washed with au 

equal volume of water. Svaporation of the solvent and trituration of 

the residual gum with petroleum of or 	6O-00) dff*rdod 5*,curbolnir 

0v11231412-213nAPIlfmtligq2itecolliksla-0-292112 	trIlutstliztdo 
(5.45 g.; 	4ulen3 .tod on weight of the pyrauodioxin oonaudad ua 

colonrloaa letrlotat  1414 117.50  fro bonamoiTotrolum other (b4410%).12140) 

(Found: C, 67.5E; 11, C.5; J, 	0 a r,quIroc 	67.751 i4 C.B; 

Lit  54*), ati3 cotpound g,vo no ferric colour in ague= dicum. 

lipot Tonto on Zoco 4.-EgtvmdisaduL  

Those L,ro dboLn in Tole_ ._/ 



1*3414 FeCa 4.1a•No01-1 

h. 	 

a 	negative- 

aoboc negzAiveg purplo oo1*-3oitU Fe(0.3  
negative 

tAlgal reaction 	 a 
I 

4  

(b) 
	

(a) 

O I\ Igo
z Lie 
0 

v\_/ C , 

akt 58w 

Alio /4- 

2. otter 3 day°. 3. after 5 adnutos• A. of 

}t€ 	t2 	0 N_/  Ue 
Uo 

(1-ThUO3 N./
o 

0 

(0) 

BOA oastone.1$3..diaarbockyltato (1 	) a 	rrpbonne (10.25 0,04 
vero houtod togethor at 95°  in un nutoeltare for 19 bourse  Cooling an 
addition of benzene precipitated saatcaurls3ndl,corbesivliq Asia gimagilita2 
(5.44; 372) as colourless noodloes KUP. 1320% frac ethanol (Founds 1454.851 

U. 7.05; U 104.0* 

oquoauo solution of the 

requires 	54.4; 	7.3. No 9.65;4). 
lido gavo a purple colourdtion with 



59 • 
actUectia terrie ehl 	hileixture with raolasio acid diaorpholide 

del:reeved the maltinrpoint by 22°. 

b) 

The dioxin divonholido (1344) in water 	ea.) ea rd 2t1 soditau 

kordrctoddo (1,5 C. o.) were mixed together end heated at 100°  for 3.0 minutes* 

Ater cooling. the solution tosa netztralised with dilute sulphuric acid abet 

much etterveseance of CO2  occurred* Extraotion with 2x10o*c* chloroform 
end evaporation et the solvent gave ottetento3s3.-dicarboavlic acid dizeorpholide 
(04860 Wi)s 124Pa 131% usidepreesed by admixture with talthoutio reatericalg 

aqua ferric diloride gave a purple oolouration. 

litedltp 
The dioxin dimorpholide (0.5go) 4u wt- 	(10 o• r.) 

waaaaN hooted trader roam' for 2 hours; CO2  yes detected in the *valved gases 

oCest* 'Ito liquid woo than distil3W t3most to dry a; acetone was 
detected in the distillate with Bradlee reagent (2s4 dinitrophearlbydrowat 

ss*p* 125°  insdeproseed by lure with maths ntic muterittl). Ma loot 
traces of tutor wore moved under vacs leit trituration of the residue with 

orded acetersoasa.dioorboxyreorpholide (0.3 g.; W). sup* 132°e 
le material* 

ek 	s 

2014mdik o■ 	 ( 3.14165s Oredioxiss 

(3. 64.) toad irkstylonine (003 4404 were houtod together undo, retains in 
chloroform (10 coo.) for 3 hour* Evaporation of the solvent end boiling 

the residual oil with OX 40213 wuter torteoure gi,ve gastiefirls3magigkailaiSt 



ladaliolida (0.3 g.; 320, which hod, n. p. 14°  firer 

Uraer (rounds vs  05.9 Us 1.85; Its 9.55. Vg 3I3 	66..4 

Li, 7.65; Ue 9.6541). 

3.4.91ebeaddlasyncetonooliS•dipirboolloLnidLIdunilido. 

t) Zaiti, ..CturboLotlIpxv,..C..chloro-4.eavdroxrirkstoovrr,n. 

chloroi'oru aolution of crudo chloropyrun 	EA) 
	oni 

t.45 0.0.) woo uarLod oovorol auutoo to capploto tho initially vigorouu  

ro,,cticet. J.Aftor vaahinztith water und dry 	oftr,orotiou gore 

loquaixoethow atcuaraselliccroxviiii i slialliag(Q.5Be.; 044, g 

cop. 213°  (d 0mp.) traz beassouu (rountAl Co 64.45; ii, 4.35; no 7.L. 

CI  111800 roquirce C,  04.4; L. 5.1; 	 7.7i,). itio pro at grave o. 

duce-rod ferric chlorido colour in UCILOU3 dioxou. 

b ECM •k- 
Tho dioxin (15 rg.) oao h=tod under ref lux for 5 cinutca %AC; methanol 

in which aodium (0 mg.) hal Lo?aa di33o1v0d. The liquid uLis caoludo pourod 

into vory diluto I. Ln6 tho precipitLito colluctoC. Tho 	catl ipaar-
illudgmarlsa.laparboxvEnilicaqaw re.; 71k-) bu<1 m.p. 21140 (doomp.), 
undopr0000d by adLixturo uith a spocimon properod froL tho chloropyrun, 

carbowathovluto•  Tho product cum° u doop.i.rod ferric chloride colour in 

aquoou3 c13o 1. 

:144,0tion Of 1,0044=11 acortono•101-dicorbo lic AcilA Digatlido vim  
44411-no; zomatissi  

,:tixturo of dianilido (1 g.), anilino (0.C7 c.c.), o 	uc sine 

chloride (1.5 z.) cad dioxun (5.0.0) wore hoatod together under reflux 

for 15 Linutoa and tbon powrad into 21 maw-uric acid (emu c.c.) with 



Filtration govo malenanilide ifahleh bad rs.p. 2.37e  

frees ethanol (Fount C, 70.65; Hp 5.71 tio  1045. Cale" for Ciz  

C, 70.5; 1i, 5.5; T3s n,s3 .). t eikaxture with authentic rA21awinswilide 

had td.p. 22e 

r 6••• 	 (344%0586*eAla& 

To the pyranowcodioxin (C«41 e.) in of loroto rm woo aided isorpholine 

(0.31 c.c.; Dolce) drawis°, 	3buitizwo The solution was washed with 

outer uad dried. 14orTholino (0.31 coug 2 noise) vas then added and the 

solution stood overnight. Evsperuticu of the solvent govo autgagalsisai• 

triftergiItretiomaCtizigambarift sup. 1010, us colourless noedlea frxa 

ethanol (Founds Co 54.9; Ho  7.0; No10.4. ClisH270,7113  requires Co 54.4; 

11, 6.25 	10.55'/,). The product gave a red•purple colouration with 

aqueous ferric chloride. 

t4 ing0°Akkar212.dimfonvIrftgiruPagmlarG" 
The dimorpholide (0.5 g.) and norpholine (0.09 c.o.) Cor° hosted 

together, in dry dionat solution, on a stem bath for 15 adulates. 

Ilsworration of the solvent gem acetoneols3.53,wtricerboxy1ic acid 
tritorphatil (0.4 fig.; /00:4), t.p.  1Qs ea colourless needles from 

ethanol* after previous opsbing ulth ether. The ether filtrate oontained 
bassophaione, characterised as the 2s4-dillitrophenylhydrosone, v..p.232e  
andepre000d by authentic a 	cl. 

xymerrholide 	h.LlorphollmO, forosation 

The t 	Laid° 	S es) aid morpho 	(0.510c.30.  mulct.) wore 
heated together for 15 hours on the steal bath« Cooling and trituration 



with other gam waloomorbbolido (0.2 00 72  do 11444 132°  undepressed 

by udrixture with tuthontic material. 

14002411. Sr 44)14 Acertnnevii  

atlitagaisAis3hi 
&Awl acetone 24113.,tricarboxylate (01150.) and morpholine (5 04 

tutu holAod together et 75°  in an autoclave for 	hours. Cooling and 

addition of become gave mimic acid divorPh03440(2.7511 340). 1204  

undopressod by admixture with authentic autorial (eau below). lite product 

gave no colouration with aqueous 'orris chloride. 

Diethyl aulonete (100 eA) 	orpholine (135601 2 us 	wero 

houtod together et 150 in an ustoolave for 42 hours. Filtration gave 

Sikainiil 	aziliEgliaAtt in good Addy LI.P. 2.374): Le Loipurleas 

noudioe and rboabic plates from ethanol. Mends CS 54.451 4 7.451 
114 21.25 4Z32 requires es 4.51 its  7.61 Us 11.00,,) 

liaLgulia.eadadialagatzwiagastlislay 
Diethyl ioulonate (1co g.) cad worphollso 0780 	) 	kited 

togothor at Ise iu un autoclave for 24 hours. The atalanic acid diaorObolide 

(41 g.) was filtered offs washed well with athacm4 the filtrate dietincd. 

The van fractions b.p. 1250145°/1.5 raa.s which solidified on standings 

was wag° giadatigl sada gagragliga (84.1ga; 44). P. 594°  Aron 
petrolourl ether (b.p. 404.60°) (Founds Cs 53.551 	7.0; Us 6.45. 

Ct3U151)12 require* C, 53.71 Fi, 7.5; 	6•9500. 

The anhydrous 	• 	arod froi the mvr aid() (1.21 g.) and 

ouGuesitat (0.22  00) in tot una (u for asp on of thu latter) was 



auspondod in dry benzene and goat y1 chloride 	O. C. adzdeds rah heat 

wIts ervolvod. Lvoporetion, uaidificutionarcd extraction uith Chloroform 

;Bolded gtiotinemterita in 75", yield. 

aimilar roacti (but double bi.sic *ciao) using *odium in fore do 

solution yielded 	strting Lvtorial in cood Wade Thiel reaction vas 

carried out in dry formerAdo-dioxen. 

ili.01431221210Mikagii24 
30dium (©.23 g.) tas adod to rolton mlonmeryholido 4.84 ) 

1:4,13 heatod go, tly and thou Lore str :,ly till tho aodim had die4olvedy 

Er in; ‘;US3 corrtinued till evolution of torpholine vapours piaci:oiled. 	 tar  

cooling)  inter (2 c. c.) was added end the solution extracted i.ith 

chloroform (5x10 0. o.) to remove nAitral matoria34 The aqueous eoluti.an 

acidifiodp filtered from sediment and extracted with Chloroform 

5x:15ml.). I.`vapor .tiou of the aelvJut and trituration of the rosiduo ulth 

other efordod 1412aCtialialka 	 obtanod ao a Yale Palm 

powders rup. 227°  from dioxan.itathor (Founds C* 554 /1* 5475  No 8.05. 

eicualyroqui r4a C, 54.55, 116 5.7; N, 7.95A. The product gave a 

deep-red ferric chloride oolouration end dissolved in oo i.t bioaxi  

eoluti.on with offervesoanco. 



The Self-Condenout on of MIlonvl Maoris* lAolatpn of 6-Chloro-

4-hvdroxv-2-ketopyr$. 2-oarboxvlic Acid. 

A solution of malonyl chloride (2.477g.) in anhydrous dioxon 

(50 c.c.) was allowed to stand. at room temperature for 13 days. 

10 C.c. of this solution was then evaporated and the residue triturated 

with water (2.c.c.). The Insoluble matter was dried (140 mg.; 41;i4 and 

had m.p. 136.5°(decomp.), undepreesed by admixture with a specimen of 

the chloropyrons carboxylic acid prepared by another route (p, 46)1  

a deep-red ferric colour was given in ethanol. The aqueous filtrate 

gave, on evaporation, anionic acid which had m.p. 135°  from ohloro-

baleen% undepressed by admixture with on authentic specimen. 

Re  

 

4.14 	.4t* Mnf 4‘ 

with Densomhvngaulpnetasillgurjakjikat 

pvrano t30,1411-5t6lrredii,oxiq. 

6-Chloro-4-hydroxy...2*ketopyren-3.-carboxylato (200 mg.) was 

treated with thionyl chloride (0.5 c.c.) and the mixture warmed 

gently till all solid bad dissolved. lxcaoa thionyl chloride was 

evaporated off and bensophenene (200 mg.) added. The mixture was 

warmed gently over a free flame, when the contents solidified 

spontaneouely. Trituration with die= afforded the chloropyruno.. 

dioxin (200 mg.) which woo reacted with ii.butylamine, thus 

characterising it as the rbatylaminopyranodioxin (see Table /3 ) 

m.p. 166°, undepressed by authentic material. 
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Valonyl øblorido (23.4 0.44) endbensonitrila 120 co.) were hevted 

tngathor one stociewhath for 30 =IMAGO. Filtandion of the solid' 

trituret,Lou with alihydrens dioxen ond drying. ufgorded 6.-Ib1egrUss4ikair 

awAUMMAMMOP (V114‘15s6) Iiiig361122(2.340.; 	ca Pale Yallow 

leaflets, rap. >300°  (4oeemp.) from nitrobenzene (Faun C 56.0; 11, 2.5; 

No 5.05; Cl, 12.66. 01311 0401 reqUire* C, 5645; Up 2.4; 4 5.1; 

Cl, 12450. 

(b) 	sofiguss 611419222 4̀4V4arr2"liataaW *3411at 	Algid 

2c1312 

3•Cerboxym.6-ohloro..4-hydro 2.4cotepymn (0.23 gm) wasiroutod with 

a little thionyl chloride; to thie solution uwa added bensonitrile (2 04440, 

and the rixturo ho4od gently under roflux for 10 cdnutos. 646Ch1oro.214.• 

diketto.4-phanylpyralo (3•640-616) motoxasino (0.2 go; 	6) cryetallised 

out end eia3 collected; it hod m.p. )300° and by reaction with cuter (eoe 

below) afforded the correacnding 6'..hydroxypyrano■matolusinet identical 

uitha specimen obtained from the chloro-product of propuration (a) 

§e•Pchileforiatt4-,diketqw4itethvInvzsmo (3'140,510 matuailago, 

Ualonyl chloride (5 c.c.) ead ccotenitrile (redietilled; 25 c.o.) wore 

heated together on a steap.bath for 5 minutes. Tho orange product (140480 

19ri.) 208c4  (docomp.) after roorystallisation from nitrebensone 

(Founds Cop 45.3; 114 2.3.; No  0.55; Cl, 16.05. C8IiaO4NCI requires 

Cs 45.0; 1.4 1.0; N, 6,56; cap MOO. 



myl chloride (1.95 c.c.) crolD(e.nnphtbonitrilo (1.53 e.) were 

LeLied together uctitly on w free flime till L..11 the is i.le had dissolved, 

and them on a. steixrbath for 7 tinutes. Thai solid (3z.; 304 ) ties 

filtAted, v,tushed utell vith othydreue ether Id dried. Ztecryeti.414atit.c4 

affordeil 6 ...glaglec.2 ‘s+.4137ctto•2"Ye 	hvItyrno  (3':4'•516) Latoxaaat, 

oralge leeflvte, p.)200°  (docccp.) frau benzanitrile (Fotalds its 4,15. 

r1180 NCI requires /1, 4.B0. 	higher yield of the r.roduot vas obttilned 

if the n:cctien time was oxtail 	but the quality of the 1.roduct VIM 

poorer. 

614*Chloro.• 

Th3.3 saw prepared 

   

3 oc-n Irthyl compound. 	3e 1 

chloride (046 c. c.) rarld-naphthonitrile (0.77 g.) wore ho.:ted gently 

till hcroganisous, and than for 4 minutes co the steao•buth. The 

Gl•chloro-2014 	IVIPIrthvbwrklilla (3°44°*•$36) 

(0.37 g.; a.v) forrdd orange leaflets. na.p. 2Se idecom14) frac 

benzonitrilepothc.ir (retInds iio. 4.75. Criii60 NCI requires No 4•40)* 

lakkikaSeetha7Agtlmillos2•21)fitiVxmra42_ 	Aligtoral4inftr  

To ex suspension of 6"-chloroi•2"s4•Pditoto-antenylpyrano (31004;6) 

metosaaine (0.55g.i) in chloroform. ( . 10 cite.) wen added nor/4101in° 

1 (0 	c.c.) .portionnrise* with ohalling. The- mixture me sbukon continuously 

till the evolution of Lea slackened* und then heated under roflux for 

severU minutes to complete the reaction. The cold solution was 

filtered frac unused chlercf.ccepound (0.1g.),LaShod with water (1(; 0.44) 

evaporated end triturated with Lithydrous ether, WI On (1 colic: 	0.45g. 

(640 based on weight of stating n:AeriLl comnszed] vais obtzined• 



67. 

'Me V' 	et00 001=1baUges3gThefayittyrUN,(3614140516)704010x241311.. 

fornod colourless microcrystels. 	23l°  (decamp.) from diolam 

(lOundeC, CZ.15; Ii 4.55; No 9.0. 	5Hz  requires G. 62.55; i 

140  

iiiiigice.)*PIA2viD=a1.13114frz5iaLrialgaiwAnia• 
Thie LI° propered similarly to the corpholinopherOpyruse-metomrine 

(above). 6hiChloro4114..diketes430,phenylpyrtac (3'146•510) vortex:Lain* ) (Z.) 

ud aebtrtiterrine  (0.72 0.c.) afforded, after trituration of the resultant 

1z3  with  ataxnelo 6.442"m*tittaliAdair2s14Eliistidiraliki10443f0112 (3**41-5$6) 

raidnuititagi as yellow plates. w.p. 192°  (decamp.) from chlordbeasoso 

(rounds 11, 6.6. ci7u04 32  requLr* U, 

2' 

   

  

• t 71 

   

    

Thi3vlwJ proud mimilurly to the butylm-4nophenylpyranometoicssine 

(above). 64 1oro0.2144...dikote.00*-napbt41Pyrano (36$41...5s6) matexasine 

(1 80 end morpholine (0.54 c.c.) afforded 2,141s4ipetrealikallow. 

2•601 1P`otreito  (3'84165;6) iggaigatisiaa (0.22 g.; 29) a° bright yellow 

lets, 	233°  (decamps) Prop nitrobamsamer.dioxam (Vouudt C, 6(.5; 
4.4; iJ 7.55. 021111605N require° Ci 67.0; 4 4.3; No 7.00. 

This wuo prepared similarly to tho butylominophonylpyranometoxuaine 

(obeva). 6*-Chlerwq3's4-diketc.D2i4..naphthylpyrano (3'1416516) mtoxwiino 
(3 	lau4rarph01140 (1.6 0.e.) affordod 2t$40.11,tkoto*C‘Iimiatalsajar3* 

(3..nophthy1pyrune (3110.5s6) metexasine (0.55 0415re) 83 yellow reatimsulur 

plates, L.P. 275o  (decamp.) from nitrobenzene. (rounds C. 60.65; 144.55; 

11, 5.05. C4 1126002  requires CI  670; U, 4.3; 4 7.450. 
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Evaporation of the eolvont asd trituration with dry 

ether Core 6•11241VEthialdie5"21 "katigra*lisatala.-

vadimana (2.4g.; 160, uhich formed colourless laths, m.14 239°  from 

ethanol ('c 3* 01 MOS; H 5.65; U, 94. 0:2511250e3  requires 

Co 644; E6 5.45; £1, 9.05` ). Some spot tests o CA; compound are 

described on p.33. 

(b) Ittie 	mixxstModiaa istailialinamersataimigna 
2osiii.Diketog•esalinxripholino..2*nophthylpyrono (30s4A4 ) setaxasine 

(Q.23 g.) and vorpboune (0.05 c.o.) were hosted together in chloroform 

(S.a.e.) under reflux for 1 hour. Evaporation of the solvent. and 

trituration of the residue with anhydrous ether gave 6..aeetmerpholidnow 

5*carboxymorpho1ido4.4..ketow2÷.naphtby1metoxosine (0.25806; 94.). This 

product wee idomtical (t.p. and mixed m.p.) with a specimea prepared tram 

the chloropyranametoxasine. 
aingstastutt jeARDilartgp.6‘ 
	

(31444650) 

The morpholinopyranontartoxasino (0.65gg °rude) and rpholine (#0•284.0.) 

wore hosted together in ohloroforin (50.0) under reflux forar for 

Evaporation of the solvent, and trituration of the residue with 

afforded sootone.10.12.0trioarboxymorpholidet  x4p. re from oblerobensenis 
odmixture with a spectmon of the trimorpholide from degradation of a 

PYranowdioxin did net depress the 04.p. The product gave a ddep•red 
ferric colour.  

The ebleTPYrueePvletomnsise (2s7C8o) 	heated wader reflux 	a 

solutts2 of *odium hydroxide (264 in wuter (20 e, c.) for 3. hours The 
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roe noun precipitate (probably 'acetone rosin 	altered ofE and the 

filtrate acidified Vitil dilute 11.011 tlio preoipitutodlbonsolo aced bad 

ti444 MoSpo undeprossod by admixturo with un usthentic specimou The 

product efforvesced itcpreusly with sodium bicarbonate solution rind 

gave no ferric colour. 

Ulloro*2'14-dikoto..20phanylpyrano (3411141,5116) motoxii-no (7.7 

✓ator (1 o.c.) and di 	(50 eye.) wore houted together under reflux 

for LI minutest, by uhicL time the atcrtingmAeriel had dissolved 

(hydrogen chiorido v;as °volved and identified u silver Chloride).  

The liquid was filtered from 	tmepori4ed to =allbulkand 

g littlo anhydrous ether added. Tho 2014.11=02.64agEgar.lamy.Ipyr‘wa 

(34444.526) Lesaaln2 (2.stg.; 36) formed yollou crystals, =op. 2450  

(dema;*) from di anwether (Founds Ci 00,8; 11, 3.35; 14 5.4. 

GOAN requires Co 0,71 14 2.75; Us 5.45) This substance ga 

pale.red ferric colour in aqueous dioxcuo cud dissolvod in oodi 

bicarbonate solution Iiith efervosconce, 

AWMPikill9r 

1144Dikoto.,6 hydroxy•20phosylpyrano(3 14 5,6) motoxi:.xine 0.4e0r) 

tics hL,Asc under reflux uith acetic anhydride (1 c.c.) for several minutes 

then the hydroxypyreao..Letexcaiae dissolved. On cooling, the liquid 

deposited 	4-dikot 	 (3'$4'•5:6) petesgithrid'-uotAutt4 

which formed yello ?Allot  r.p. .O5°  (decamp.) from ucotic adhydridiJ 

(Found: 14 4.8E: C ,5Iig0GM requires No  4,7A. This sUbstanoo gave no 
ferric colour in OQUO0113 dioxan and did not effervesce with sodium 

bictIrbonoto solution. 
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• 

20:4.04koto-04.hydroxypliunylpyrono (3.110-520 La,rboxoeitio (o.e3g.) 

onJ rerpholino (.415 0000) wore hoot togother Frith ohlorofork (10 0004 

under reflux for 1 hours, throporotion of the solvont wad triturution 

with other oiTorded c.motorkuaiggr galagger4..jigta-Zilibmaliaighgagaw 

(u.54gig 6100 which formed yollow laths, n•p• 205°  (doomlp•) frmi 

chlerebensune (Found* 0, 59,150 fl 4,75; at  silo. Ci requires 

Op 5903; ii, 407; Up 	Thin product -gavo drosi ferric colour 

iu Aoccuti dionan 'id diceolved with offorveoeence in vozerdtar, biourbonoto• 

* . 	lo 	.4r.6.0t 	„. 	 :; 	 414' 

I 

1.40ery1 chloride woo el owed to stond with the opprepricto ultrilo 

for L specified title at roan taticeruturoi uhun thu iiroduot fortuud woo 

eiltorod otT, wiAahod with dioxon ond oariflod by reoryotellisotion• 

Thou° products dissolved in olkeli witi.out ok,rocieble doom:position 
mad cou241 bo recovered on ocidifioution0 iala-omugo ferric colours 
60re ivon in oqueous dioxon• 

4104.4peol.ftempamii444,w. 
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Lialmayl chloride (4 ca. 	 (2.00 c.o.) were 

heated togethor eau a stew-bath for eavoral hours till the reaction 

mixture had almost solidifiod. Dry balsam was added and the solid (1.4.; 

24r,k) filtered off. The 6•40abolar2•14.tartgigr3.4cay1 yrano (3's4 o6) 

spaggla formed prismatic needles m•P•i 	(4•00144) fraa ehlerob SUIC 

or acstomitrile (Founds C. 56.0; 3.01 Cl. 1495: 00501 rag 

Co 5605; 11. 2.55; CI. 12.75a, 

( 7 ) iii chloroform 

(20 owe.) was added rPholino 	) 
	th 000ling. The 

oolution was washed with water, dried and evaporated. The 2'14rlikete!' 
610111;prDholinco02•Theavinvrano (3'44%,516) arm famed colourless 
crystals. mop. 193° (decomp.) frtm chlorahenceuo (Founds Co 62.2; 11. 4.6; 
N. 4.25. Ciii150614 requires C. 	0 11, 4.6; U. 4.25).  

liskstainatilimlanzitalmiguatiLlimada. 
ilalonyl chloride (1.55 c.c.) and piperomal (22 g.) intro het  

together on a stow-bath for 2 hours. Trituratice with other (=dried) 
afforded piperonylidcmo acotie veldt swp• 242° (decamp.) (1.25 &DOW. 
which formed colourless laths. from nitrobasseao (Founds Co 62•41 

Cale. for C3.011804 	62.451 U, 	*~ 	oxperisicut 
using excess of mule r1 chloride gave the awe svoduct. 

3. v 	t 

Lialcnyl chl de (3.9 0.0.) Eald anis 	do ( 24 c.c.) were 
hoatod together on a otecL-both for 1 hour. Trituration with stLer 
(undriod) afforded saimeldskida anisylidene acetic acid (142g.1170. 
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which forved colourless rhombic loafletes  v.p, 172°(docomp.) frc 

chlorebensene (rounds C, 67.35; Ii, 5.8. Cale. for C1ip1u03;  Cs 67.4; 

14 5.650 

iiiiigtaial-SUWAYL211211119.1124LALIUMMU2111032* 
llalcatyl Chloride (3,9 c.o.) and cinnaceldehyde (23.6 c. e.) were 

he ad tosather on 4 otounoibuth for 25 minutoe. Trituratiaa with 

ether (undriod) afforded cinnamylidane =ionic acid (4.181520 which 

forged yellow rhombic leaflets: m.p. 206°  (docoaP.) from nitrobensoue 

(Pounds es 65.7;II: 4.95. Gale, for C101404  s C, 66.05; U4 4.60. 

Ualonyl ohlorido (23 	 re heated tozorthar 

on L atom-bath for 1 hour. Trituration udth carbon tetrachloride 

afforded 2.-Antryar6‘.421orta.2'14-41,kdir2ovelicelvvrulo (31844..5s6) 

arstiza (15.5 64 7*) which had m4p. 140.5°  (decamps) from ethyl 
acetate (rounds 0, 44.65; R 3,05 Cls 13.5. 0201/706C1 requires, 

Q. 40.45; H 20750 Cl,  1540. This oubstonco was colublo in dioxan 

and chloroform. 

Actx2/0.6100gatuzr; 4iNdiketo..2-42thawiNa9 lerAttlaairsliagfas 
To the ohloroPYrcno*diosin (1 g.) .n Chloroform (5.0440 inns 

added aniline (0.8 c.o.) dropwiee. Tho colution wee waehod with 

dilute acid mad waters und tho eolvent ovaporwtod. Tha 2..acetvle.6%. 
lijmatIr20.4rndiketo-2votterlDvrezo (3'10..566) otljagLahadm4.183* 

(4000M) fran acatano (Founds C, 6045; 134 4,4 Cl 306Urequires 

C, 60.95; II, 44500 
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faigiagyleittallairialitakgrat&Augwlvvrego, ( 3 44 0-516) ardioxin.  

tialcmil chloride (1.95 chos) and tonsil (2.1 g.) were hated together 

cm a etesar.bath for 30 minutoe. Trituration with ether afforded ailaglaiRar 

6 16411212•2 • 14-diketo• 3-placervlevrgio (31  14 L.5 I 6) sclitgajda (2. 3g• ;6( ) which 

hut ra•p• 340°(d© 	.) from chlorobensene (liNumds 011 62.75; Hp 2.9; 

Cl,, 9,25. Cottu06C1 raqui a C,e 63.1; 	3.3; Cl• 9.92). 

To a euspension of tho ohloropprancodicrsin (1 g.) isr chloroform (5 

added diotlwlenine Co. 7 c.c.). Tho collation was; welshed with dilute 

acid end cuter, and the acirmat evaportted. The 2.1mazir6161islagacksjar. 

2•14rialjudgr3•1ipaylovreng (3044**516) assnagla formed Intfr000limired 

mireveryetals. 	190°(docam ) tree &lantana:se (Founds Cr 60.45; 

Hs 5•051 140 3.55, C t323O6N rsquires Co 68.75; Ho 5.05; N 3,350. 
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