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I. The Nature of the Resction Producis from Estones snd Mslouyl Clerids,
That malonyl chloride mnd scetono react vigorously when warmed together

wes discovered by Kammines {Corpi.rend., 1918, 167, 781; Bull. S¢g. Chim.,

Exangs, 1918, 23, #49). He olalwed that 315-diketchexanoyl ohloride (I)

snd ghloroglucinol (IX) were prodused in this reaction as followas-

CH,COCH; + CLOOCH,COCL— CH,C0CH, COCH,000Y « HQ

g
~HCL
aH

- {m\z
e Sa — &
4

(11)

The reaction thus sppeared to involve direct moylatien of methyl
groups adjacent to carbonyl and such & resdy method of forming C =~ ©
links ought to have memy applications. Nevertheless, the reaction has
not been exploited or sven reinvestigeted with a view o its utilisation,
At the outset of this work there was no resson to doubt that phloreglucinel
wag in faot formed. If the reastion set out above was correct, diketones
would be expscted to give seven-memberesd ringsthus enubling direct syntheses
of mubers of the tropolone series to be osrried outj dimcetyl would produce
the dihydroxytropoiome (II1), ss followsse
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This prodiction wos not in fact ronliged, boomuse roinvestigetion
of Kaminon's reaction hes showm it o be mch mpore complicsted then he
porbuleted md nelther (I} nor (II) 18 fomed. Tho product proved 4o be
8t ghiloroul¥sdedikotonds Jedinothylpyrmo( 3194 =53 6)pedioxin (IX; B-R%Mo)e

In viow of thiay the following roformoces o tho resction us &
synthoois of phlorogiucinel mow requive rovisiom Ballstoin, 4th Edne,
EXs f» 5455 Rlohtory "Tho Chemlotry of ‘the Coxbon Compounds®s Elnoviory
Hew Yorks 1946, 3, 230; Bornstheny A Textbook of Orgenic Gromistry™y
Blockio ond Sony Gluagom, 1943y pe 403

Ropetition of Komxinos's experiments (loggif.) confirmod thut
malonyl chlovide mnd aoeione yoootod roedilys but ne phiorogiucinel
could bo detected in the produgts. Furthommorey other diffevences from
Eoominon's descriptions vore also found. Thuny Kominos yeported thed
in tho prosance of murdble chipsy the rocction afforded mainly o
yomillioneoolourad oampoundy 0,056, docomponing &t 160 with
disoolouration Pran 05300, md to this ho aitributed the structurs (I).
Wih hot wetory dhloride Lon wes formed and with boiling wator in the
progence of maxrble ehips on excellent convorsion of (I) to phloropiucinol
wos cloimode I% hos now boon shown thet tho malonyl chloridovnostono




reaction mixture rapidly deposits a corystalline solid in good yleld
oven in the absence of marble. If oollected st once mnd reorystallised,
the product is obtained colourless; otherwize it rapidly becomes dark
rody; although it may bo decolourized with the eid of ohercocl. The
purified produet has m,p. 183" (decomp.) end tho empiricel formula
€,H,05C2, ‘Traa-‘&ment with hot weter (or alechols) liberates hydrogen
chloride, but no oonversion o phloroglucinol ceuld be effected.
However, with cold water emd with ethanol, solutions were obtained which
gave red colours with ferrie chloride = phloroglucinel gives e violet
golour. Hence nome other enslic substance was svidently produced under
these conditione.

At this point in the investigation it was decided to soe whether a
ketone not containing methyleno groups (- to oarbemyl) would react. If
suoh a ketone reacted with nalonyl ehloride, it would seem that only the
oarbonyl group was involved in the reaction. Benzophenone wes found to
roact easily with malonyl chloride to give a well-defined orystalline
products m.p. 179" (dsoomp.). This reaction was evidently not & O-
asylation by malonyl chloride, es had been implied by Kosminos for the
case of acetone.

It was <then shown thet the reaction was a genersl one for ketones.
The products that have been 30 produced are listed im Table 1, which
ircludes ligki-sbeorption datej the oompounds have a cherscteristic
ebsorption band in the U.,«V, &t ga. 33404.,<~ 7000~1100,



acotone CH,0.0% (I1X) 18% {dooorp.) gmlig
| 180~ 9700
bengophstiona €M, 0,02 (v} 379 (docompe)  2450°  B4B00
2510 26700
200~ Ti00
BAR0 7300
acotophmono ¢, H.0-0h 47" 2800 4700
W 340 20000
dotlyl kotone  C K 0.0 %’
mothyl gepropyl | ] N \
ketone ¢, H,0.01 89 3340 8000
suglghasanone € K, 001 329
athyl sooho~ ‘
agebato ¢ H, 0,0 138 (dosamp, )
otlyl pyruvsie G ,ﬁ?%w. 87.5
Xinflochione

Holeoouier weiglts detoyminations on the acetone (I1I) ond
bensophaone (IV) productss by the eryoscupic method in bromoformy
shoved thut the cmmpounds were mendaveric, The formxtion of tho chloyos
compounds eould thwwu bo represanted by the folloving general eguetionie
RR'CO+ 20H.{00D), - FR'CHO;O1 + SHCR (1) |
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At this stage it wes eppapert thet further informetion on the
structure of the malonyl chloride produsts could only eoame from degradsiive
work @id 1t sppesred pertinent 4o Invontigste the netien of water and
aloohols. Tiis mork can be amyaniontly divided into degredation using
{&) wigorous mnd () mild eosditimms.

{c) Rarsdudions wider ylcorevs gorditlonsd.

Teactmunt of the bansophunone~derdved sempamd (IV) (Tedle 1)
with bediling ethanol nd them with wemonic in the cold, gave beuscrhenme
sd melonsside. On reseting (IV) with bollivg wator, conrbom dicxide
(85% of 2 mola.), hydwogen enlordds (A mol.), hemsophenane (2 mol.)
md sostoue {as the 2:4—&mﬁ.ﬁrmmywm ) wero obtained in
scoopdraes with tha equetioue

8,1, 0,01 + 34,0 — Ph,00 + HOL + 500, + Me, 00 (=.)

Ths Zormeiicon of dthe Y~euzbon troupemt, ssoloney togother with the
evolution of caxbeoy dioxidey nd cspocinl signifismmoes evidently the
woleale ¢ the sitleroegerpound contedned two velonyl yesiduss Jolned
harsagh parten wlows, 1,9, o potoviin ::c&;mMﬁanﬁie groupingy
&d @ girecbural Pesture, This wes sbrongly supporded by furthor reoults,

%he bunycphanvac~derived ohdero-gompovnd (IV) wasy for o short time,
hested g 3he stamebeih with thrce moles of ethanol. iydrogan ohloride
wus avelvxl and Svor the reridusy vhich ommtnined hmrorhenons md which
Buvo & survig cadddgl eolpur WIth Javrie eMleridoy & aryatelline eopper
dorivulive was propared, This v 2ol 42 ko 4dertiend with the eoyper
uncluto of moetons-lideS~trdowrbathonylcte, gsynthonined yig'the reactiom
of molonie othyl) estor actd cilerids with ethoxymagnesiomalonic ester, s
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unepbigutus methed of preperstion. From o oisdlne degradution of tho
noetanesdorivod ohloroecompound (II1) with throe mols. of boiling
othonol on identical copper derivative wes isolotods

The rosults of this sboge suggosted the following partial structure
for tho malonyl ohlorido-ketono rencticn producto, RR'_!@H@;& o

B | !
{n(‘ﬂ/\ - mnn?umu_g‘};uma - ¥ - 0 }
0w

Tho eose of disruptio of the molomle made 4% wilikely thut the
kotone end blsemalonyl moieties were Joined by C« G linkn.
{(b)s Dogrpdetion ynder wild conditionag.

By troeiing the bensophanono=derivoed chlorowcompound (IV) in dioxmn
with weter in the ¢old, benzophanone wes obialned, togetheor with o webers
poluble oryatalline endd {(V), CH.0.Cly mePse 134s5 5 vhich pove & doep
rod colowr with ferrlo chlopides The formuiion of this nev product om
bo reprosaxtod wikkk by the oquetion (3), which should b gompared with
equitdon (2) for tho voactimm with hot waber.

G H, 0Ch~ HO = PhOO+ CH 0. {3)

With mothmol or cthaol, in dioxon in the cold, cwpownd (IV)
wndorwent slidlay fissima 4o yicld bemsophenono pius erystallino
products (Vi) CH.0.C1y emd(VIL)y C,H,0,Cly rospectivoly, which were
elso anolic (ved ferric colourd).

Thesa produsts wepe respostively methyl mnd ethyl homologuos of V)
md thoreforo probubly the methyl and othyl estors. On attenpited

hydrolysis of (VII) with ono equivalent of aguoous sodium hydroxides;

\
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the campound decanposed with violgt ovolution of corbon dioxides
From the selution,which contained chloride iany eihyl ancetoacetutbe
wes focleted aa the Jidedinitrophenylhydrazomes the degradation to
this estor supported tho view thet (VII) wms an ethyl ester of (V).
Reastion of (V) with diasowethuney in en ottempt to obtuin (VII)
yielded & chlorine~frue anclic producty € H .0« However, since the
identicel campound was formed by troumting (VI) with diamgomothunoy
thaﬁ sugpevted structursl gonnoction batwoon the woter wnd mmit
mothunol products vus novertheloss estchlishod,

The fission of the benzophmomesdorived chlorowotmpound (IV)
by water md alochol $o bonsophenono end the molic produsts {V),
(VI) mnd {Vi), suggested thut the ketono modoty was linked to the
G, Sfrogrent yig potentisl carboxyl snd emol functions, o in {4},
no that the hydrolysis (und alecholysis) could be mecounted for thuss
aa*a(a «C0= _ RWH _RR'O ., R".0e

Q= fi: ﬁt‘,},({ =
(a) |
(R" - Hy Le, or Ef)

Berinction of the structural pomsibilites shows thut thare are
only $wo woys in whdeh the ¢, frogmont, wn wsstono Jslsdetricarboxylic
reoiducy ¢m be arranged so 63 0 bo bound o the ketone mudoty 8o in ()
Thege orrangenants sro chown in (B) md {C)p=



D=0 -
RR'C. G w gt mz'cfo Py
=07 | 0=0
7 Cw g BAEE
c\
{s) (o)

One or other of the linkings, x end y was necessurily o double
bend [goe (4) « 4dditionsl atoms o be plaged in the structirs vere
U1y H and 2 Oy in such & mamor as 40 oxpross (o) thet the chlorine
atom was leas wesotivo then in ite indtial stote of cwbination
(a3 u=COCL grouping) wd (b) that. positions O' and C* wore both
potantial carboxyl geoupse The requiranents {(a) wmd (b) soamed 40 be
wet sotisfuctorily by the wrranpmmert shom insob for the carbon eboms
0! ond C* This grouping could be moctmodotod beltor on skeleton (B)

tha (0) hecsuas the luttor vould leod to .
a fourenabored ring structuro which would é)a
peobebly not bo formed in such g facile ~o

roaction oo thob vhioh was under investigatiom

$hls would be experted 40 give rise o o gyriem contuining tho core
stoble six-padbored ring styucturo. Accepting skoloton (B)y the possible
foymmlug Loy the malonyl chloridoeketons products wore roduced 40 w0

in mwbory yike (IX) md (X)s | |

0= 0 0 " 0= & +-

" Npw -~ Ng—pa
B 0eert T % et %
~ e N -

@-c @ - 0
o 0

(xx) (x)
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A% Hhen necweaasdy Foblovnd Hed the dupeadion peudeed (V) faxd

of tho oleuctues (Ve g (W) (=1 whilet tho produnts (VE) wd

(VRL) vopo wost probubly the corregyoncing motbyl il ethyl weturo
{L=lio wnd itle

Gampounds ¢ roladcd gbracturos s mane Tho pyrone dordebiven
(il (B=to @d %) hot bom propaeod b:; Spondingor awl boosor (Lgpee 1917,
Sy 2026 by tho setion of quinoline wio i bher solutlon of Belenio
hadf coturs pold dhlopidopge

' /%\m N
i s;ﬁx%m i " J( Wk
=il }/
éﬁ—& GO « RQ
N4
@ ﬁf
(&85

U tho posaible ghrusturos for $ho produciog(il) Ind buw dhow
20 poeont fully Sor tho chaveved propariies v oouldd bo eovoydod wg
corvaets Tho capoundz {EIp B- Mo an? 1) wore thoroefore g ad
e dgn cboo

Hion dhurortoriofien doturninods She spoctiro bope o
cinao rosadluice $0 thooo of the dogredaticn producto (Vie (VI) wid
(Vizi {ouo 2ublo 23 tiwe o olewy dmdlovdion bt thooso produets hud
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tho guspested pyraao structures wos forthooming. DBy rouction of the
chloro~eonpound (Vi) (from the mothanol dogreduticn) with sodiun
pothoxides « mothoxyedorivativey C15.0 (licy MePs 28aE o was producods
whioh wes identioul with the prono derivetive (KIy R-Uo) eynthosised by
Staninger's pothods If wuo tius ghown thid the degredition products
(V)s (VL) ad (VIZ) woro Geahloro=dehydronywdekotopyrumgarboxyluteo

(Vog R=Eylio wnd Bty govorally)s cud not the isomars (Vbe

The coupound G,1,0 Pormed Pron (V) wd (VL) with desmothunos

and Aommovice with (Xip B=lo)y wos than moat prmw the Gehydroxymothyl
derivotive (XIX) «

Nacanes)
1oai. Q /:'a | 0 ) 0

(xxz) (x213)

It followod thamy thet tho malonyl chloridoekotone roucticon
productoy linted in Teble 1y hod the structures (IX; - mad gok (Xl
The ourpounds wxe thus Sydedloubstitutod dopivitives of Gl=ohlopo=isdw
dikotopyrano (3%G%0s0)g » dioxin. Ho reprosortotivos of the wnsatursted
pyreno {3%4%=5a6)g = dioxin ying eyoto: havo hithorto boeou describudy
go that it econstitucs o novol hoetevobioyolio oyotar,



, ,
(Q«m;a [ fro degradaticn R-Hy (V) 20507 860
| of (V)] Soe0  a0nm
a J\g ‘ R-Uoy(VI) 3040 12300
BBty (VL) Sugo 1SS
- 3190° 2050
N\ e [fras (VI) vith
W I Hoie | 840 37600
uedl 0
L

x dnfloction

Hovovory & Cow dordvativos of the fully roducod systen (K111 heve
buen proparod by Spithy Lorans mnd Freund (Bgres 1993 Thr 72251944,
T8 354) by the omdenautions wndor acld conditious, of Jower aliphatic

Tho oopounds (Va)y Le0s tho d , yrong
adgo oonutituc o uniquo typo of cocpamds, Thusy firetly, the chlorine
agbon io in tho reoctive Ceposition und scomdlyy tho &(S)=hydroxy=i{4j=
ketopyran oyote: 4o progent #o thut the eiructurcs (Vo) wnd Vd) mro
possiblo toutoneric or rooction formgs Thupy Stadinger ond Bocker
{300:0its) Found ¢thot (XEsh- Ho,Bt) oould be bravnctedy the product
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sppourod to have the structuro (XIV) mnd this suggoots thet (X1} bhad

Gl , 9
B - By
WR co,R [ \sza
= —
RO -0 RO 0 R0- o
0 0 o
(=25 | {X1a) (xxv)
ﬁ< o I |
H
j(\ coB J s co,R @8
a 0 a L-e a GEi
0 o o
(va) {ve) | (va)

- |
. -~ , R R
00, He Gl Tils GRG0 H |
@ e W 0
0 0
| (xvz)

(xv) {xviz)

Mructurc (Va)e in which tho double bunds arc complotely eonjugitod,
is strongly supportod by light choorption duta (Table 2). The forms (Vo)
@id (V) would not be expoctod to sheord ab guch dong vavo-lengthe

Very fow Gechlorepyrones bavo sotuslly boea proparsd; Thorpe ond
aovorkers .(g.m.‘m” 1913 0y R2208=01 end 1912, 301, 656704
ro0, Qg 3089 291, Lo 250 and 1912, i, 49) prepared four (AVIy

B~ lp loy 2% ond Be) by reogtion of glutaomic acids (IV) with ssetyd
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oxypyrone (XVII) also being formode It should be
noted thut (AVII)y vhich sroe ghutaconic mdydridoss bohews ua monobusie
aoddey giving for oxuwloe eryutalline mmwopoteesive sulto, oo woll g
forric coloursy 6o that Shey ovidently exist in the hydroxy-pyranc form.

The rouctios thet have boon carried out in ordor $o mshmm the
structure of the ketme-nolonyl ehlorido products cro grouped teogothor in
Tablo 3.




X
, a ¥h o1
o (oati ), \ o —He
4]

k!
BUOH /ém lfliﬁi@l
& &
7N-00 B X 00 lie — GO, e
U L /L \w&%
@& _~0 Q- 4]
0 ¢
a0ty \Lum
scid,
i
, \ N 0 o
a1, 00 03, b , < Qunoldne QI (00X lie
B0\ _~o



- 15w
ii. Ghe Degctiong of tho Chlorobvrigodioxine WAkl «ldneds

| The work hithkorto deucribed in this thosls hus bewn primacildy
ooncernod uith estublishing the structurc of the ketonoerulouyl ehloride
rouvction products {IX)y but has also included the rouctiono of tho ‘
gystom with clookiolay wutor cnd reluted rapgewts. It hes boen shown
thut wlookols wnd vitors dn tho coldy ebtuck the dmkotowgedioxin ring
proferontiollys giving riso to ths chiloropyrones {Va)i=

9 R 2y RO
S %w:ms / +
mﬁ\\ ](;::' c:q% i
g 0 ol O it
™~ N . S
)
(ix3 (Vo)

It voo concalvable thet orgmde Doasce would rowt with tho chlorine
eboniy forming besubstitutod wiinopyraiodioxine which wight undurpo
r&ng-vo:m:lng with o further molecule of Lusos in d@thory or both of
tho folloving veyasw=
{x)
RRCC J, RO YR P03
+

N oM o A
RR Rrezeen (\H/ \FZP Q'R"N_cccul\( O\ﬁg
S T (r)
\ RRNA : RTQCNZ%? | &

i COMY ye G RRNCO——1!
X N

(xvizz) {ax) {ax)

O
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Exgrdmtion of the uotion of primury and segondoyy beses on the
ayetas (IX) hos shown 4het tho ehlorine atan 13 firet substituted;
theny the pyrons ring 49 opmod en in (b)p sbovey affording derdvatives
o0& 4-kotogrdionin (XKI); flnaliyy the ketous Sragiant 1o plit off
gﬂw W mehhMﬂWMa pald mm (mx}w

B

\ | \\RI () —> RS0+ IR 0RGH, CORIGHRK
() {xx11) |

vith two polse Of verlous iy aod secondury bosesy buse bhydrochloride
forood lvmedictely, with ruch evolition of hont, s the R0
substitution protucts (X0X) wire eblained (eso mza 4)s Theso aboord
gt atrongly ﬁnw«sm;mﬁrwms wd Wﬁhﬁ.ﬁmwm
W ispler durdwtive obtalnud frap the ahlormpyrens (Vag B = B8)
with morpliolinc. The adtrogenous profusts (XX wlike tho paprent
aorovconpomds {I1) are Ml@ o wntor el nlolcles tins say of
them omr bo recryatsllised from hoiling othinel ia good yiolds ey
sive Jsek bovic progertdae @Bd An Hals respat? pey be ocepeared with
emides, Thaus the aniline produet (XI¥p R- K -Mer 3'-H, 2"-Fh) e
;mm#mdim snd gives oryetslling meted devivetivos with tho aguoous
Eydroxides of Jthlvey sodits wsd prtecslon thoush ot orconiustita
wulline product dssolves anelly in the cppyropricte sgieous m&utim of
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alkali, which soon doposits tho crystulline meoteilic dorivotivos
Rouction of thoe sodioedeorivative with wothyl iodido wfforded o methyl
dorivetive idemtiosd with (XIXp b~ K*-lioy O"—liey 8" = Fhjs ublich
waa propured fron tho chlovopyrancepedicxin (IX ii- R-ie) wd
mothyleniline; 4t thopoforo folicwed thot the metal dorivetive had
the structurs (NEV) a-

e

Ll

00, it ?h a:
(i
{ jﬁl’:i £ \ﬁ ig

/

(ix1ii) (:mv)

SN / \ 3
YRR TS LY 1
i e S

(xxv) {saviy { XXViL)

\ith mreonive tho chlopo-compound (IX; K- I%- Lie) sfforded o mono
-'éu‘iaat:?.tuﬁm produet of tho gapoctod compositicony but this had & pach
legs intonso lightepbgorption maxinun ot comovhot shorter wavoelength
than tho eoppounds {(HiX)e It wyeursy thoreforey thut this wronic
product oxisto fm an iscmorie forma the atructuro (XiV) sows thoe nost
pm‘h@l@. The altoynotive tautomeric forr (AXVi) oun bo discounted
becwuso the sonpound bhos po enolic proportiocs. Lorcovor, tho case with
which thio ring is oplit by crines (soe beolew) pules out tho eycile imido
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gtructure (X3VII} or tautonoric forma of this, For tho sumo retoon,
condonsctian of tho mmenic capound (XAV) with emines oould evidemtly
not bo sohleved in 'ﬁm wuy poszible with othor ininowhoterecyclos
(iividge ond Linstoody Js (MlRe $0Cee 1958, in tho preas).
 Trostmat of the nitrogeacus campounds (KIX) end (XXV) with e
furthor moloculs of « primery or socundury sumine Guused fisaiom of the
pyrano rings ed the dorivatives (2X) of dekotogedioxin (XXI) wove
formed (ace Twble 5)s Those dewdvatives (XX) hewing B'R¥- B'R were
~slso ebdained dlrect froem the dhloropyranog dioxing (iX) waing the
yropricto quantity of wine, The structuwrs of the dimvrpholide

(xxy BOR- R'H - O{G1,) 3} vas cmfismod by dugradetion with boiling

witors Cuybon dioxide md ecotono wore formady together with emolic

| anotonoels Sedioasboxymorpholide, tho idantity of which vee vorified bty
o gyathosis from scotono=lt dlcorbetboxyloto wad mmﬂaomm Gediun
hydroxide in the cold slsc guvo tho acotme dloarboxymorpliolido in
&o0d yiold,

The only reprosantetive of tho simple 4=kotoegrdioxin ying system
provioualy doseribed soums to be tho parent substunee itscl? (Cearnere
and Colvots (naleg §90. suuabe £igs guiDes 193¢y J3Re 1368.)e Hemoe
tho genorsl propertics of tho now copomds (XX) bave been detorsminods
Sinco thay contiln on ol othor iink ond mo o</3~mawmwmctm
groupings those keobosdioxing boor m interosting yoletionabip to bokh
of tho two mudn types of wnsuturatod lootono (soe kuehl, Linstesd d
Orking J. Cheme 50Ge» 2950, 2213) wad tholr rocetions dasmatrote thet
the gyotem (XX) 15 indoxd @ caposite type.




0.
ualitetive tools, largely with the roudily sveilable derivedive
(%43 59" =R'R> 0{G1,), 1) chowed thet the deketowgrdioxin ring was
stoblo to ¢0ld wator and &quoous hydvodhlovic aeldy oo well as o
beiling alcoobols and MW ms:mm w&mm chloride, 4t pildy the
1.8gel wnd ammm:mlwwex solour tosts (Idamy 100.0ite) wore
segetivey ad wrmmisicsl allvor nitreto wus roduced cauly on heatings
Bupturo of the ring oeured in methaolic sodiun methoxide, bosides
boiling wuber wad 0old m‘mmﬁ‘m d uloo with privury od
sooondury cpdnog, It w!zmzm bo pointod out hww; thet the babaviour
af%&wkw&mﬁ&m Wm*&!mrmma mwmm&mwﬂmpwm
gubstitution mw in the dmm&m (xx) excrinods This 40
auggorted by the differing roactivity of the fused pyrinovgedioxin
gystas to wthunol vhon substituted by chlorincyus in thu compowads (iX)
wd when gubstitutod by wrdne r@duw. es in the compounds (Xikj.
 This fucty numly, thub aedacpyremcdioxing cre more steble to rings
oponing sgeats than the ww@xrmmz ehloropyrunodioxing might be
oxplainod wo follows. In wiyringwopaning reuction of & luctone, the
rosgaat will bo to o groutor or losser oxtont Sonisod thugie
iB— d .E‘r )
To enuble auch « reoagaat to whtuok the syster there should bo no
influence in the lettor tending to opposo tho axistance of the lactwms
groupings in the forw (AVIIl)e The reouction would then bo famuleted
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L4 Fluoresces U dioxuns

It 15 ovident thet i the electran dofieienoy ou § (XXVIII) im gompansuted,
the attosk of the B> group wAil not be facilitatod. This wtute of affsirs
would ooour with en axdne group in tho systom, s Pollovme
OuCR =0 OnCR =G
_- 'ﬁ _ o
s

(Lb I,

Thia gituction alavo roedily expluing the lack of besicity in the
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azinopyrancdioxins (XIX) es the lone psir of elestroas on the nitrogan
ata would not now bo availublo to co~ordinete o proton.

Tho remwﬁy and avellebility of tho cl:loropyruno-gpedioxin
gonpounds (IX) md of the pyroas (Ve) und ketomdioxin (iX) degradution
products, yrovide good proparative routes to estersy wddes eud mixed
agtor widdos of ecetonewlsdedie wid «lididetrie carbuxylic acidy many
of vhich have hithorto bosn inueessvibles The preparsticns of woetonow
1322 Intricarbothosylate (pe5) ward woutine=ls S~dicarboxymorpholide {above)
wopro the first oxaplos of thias ponsibility. The :EQIIM additionad
oxanplos wro given to illustrate the scope of this prepurktive mothods~

The ketowdioxin derivative (IXIX) propared from (iXs R-R*-lie)
by reaction first with boasylamine end thon _a-butylmé wvas

2 G i,
wmcé N @,
\l g : BRilliCod], Coal mn .
ButHCS |
g
— (zxx)

troutod with boiling wuter. The mized bongylamide gebutylenddo (XXX) of
ssetonomly Sedicarboxylic uold wes thus obtuined, Troatmast of the dioxin
(X%3 R-R'-HEoy R"R™ N-R'R'N-HHFh) with methanolie sodive wethoxide afforded
the mixed methyl cster dianilide of agetonse3alsdwtriosrboxylic esid
(TXXTjs Sho eltorautiwe resction of eniline with the chloropyrene ester
(Vos R-Hejy cbtained frac (I¥3 R-R'-Fh) with mothmol, yiclded e |
idatical eovionortricsrboxylic aster dlealiilds. them heated with em
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oxcoss of eniline, it wdorvent *ecid fisvion?® .ims.ng degruded to
molonolilidos

/N
/&3 —u_ 0
| co e o ‘ — Oi}
—
FIRICOGI , COCHORERR @ o
| o
{X4%3) {0s)

From the chloropyrancdioxing (IX; R-R*-Me and B-R'-Fh) with @
excoss of morpholing acotoneslyls d-tricurboxyrorpholide wus readily
proporod. Its formution from the diphemyl compound (IXs B-R'-Fh) vas
wlgo oarviod out gtopwisey (IX) —> (XIX) — (%) —(XXal; R"B-R'E- K&
-0{C1,),8) + bengophonono wes & second product ut tho iset stugos The
dructure of tho trivorpholido wes owmfireed by houting it with sn excoss
of morpheline whan over 707 of tuo mols, of melommorpholide was obtuinods
sttapts to eynthooise the trivorpholide by stonderd youtes fuilod. This
dl3ugtrutea the pover of the now pethods, Uhen howted with moppholine,
othyl ucotonoelslsd=tricorboxylute undervant 'acid fieedon' md gewe
only molonmorpholides 48 wm alitornetives 4t had Leem hoped to eondenso
malomorpholidic eoid ehloride (for which $he otlyl ester wos propared)
with & metel derivetive of melonmorpholide. However, dissolution of
negnosiu in wothnolic malonmorpholide (es for magnesionnlonic ostor)
did not wield & motal derivative, tad neithrdid trovtuant with sodium
in formupidoy becamse wftor subaoquant sttorpted recotions with acotyl
chloridey the malomporpholide was recovered.




-
Digaolution of sedium in wolten walenmorpholide csused & molfw

sondamaatlion. The enolic productcy O i, 0/, vhich wan kygroacopic,

io given the giructuye (XXXII) by wmalegy with the production of

phloroglucinel disurbethoxylete frop podius end mulenic eoter

(sicores J» Gaguwioas 2908y §8s 268)e

The recctioms thet heve bewa ecarried out under the heuding of
“Tho Reastiang of the Chlorepyronodioxing with Jmines™ wre grouped
togothor in Teble Ge |
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ihosgame wad oxelyl ehlorido rucet diroctly with ketonus (snd

uldehydes) to yiold ggpedichlord compounds ond it bhas bewn suggostod
by Stemdingor (Boges 1909y 42 3966) that tho initiul process &o wa
addition of the aeid chloride to tho curboayl groups folloved by
Sigproportionution, ws follovage

- a
RiYOD + COCL, —= RR*C 00,

" (e SUC &

m'cma

1 7
RR*CO + (Q0CY) 53—~ aﬁ'c<o /«(/m;gca)
.w. mm.

It might soo: rocscneblo o suprose that the first etuge in tho
malonyl chlorido reection was also en wddition to the carbonyl group of
a
Qmiawm

tho ketone glving an intermodicte of gtructures
The noxt stogosy to yield (IX)y would inwolve
candansation of thic product oithor with itoelf,
followod by clixdnition of one kotono residuoy (as in .) or vith mulanyl
chloride {as in B), |

-
BROCL__

tiowevery tho dbovo pesdibidies cm sefoly bo discounted,; beswuse
g00d avidace hes boen cbtudned for the modo of rouction (Ca)e

in this schamey tho ketmo RR'CO mots os & vory wouk busoy inducing
the first ologo of the recctiony uso of o naweresctive buse of
comparablo strougth (soc Broudos JyChateSog.s 1948, 1971) should
tharofora produce the intermedicte (XXXIIT) from maloayl ehloride.
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A dilute solution of the lattor in snhydrous diozen was exmmined
spoetrogsoopdonlly with the following rosultsse
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&bl 2.
3 hour 200 40
B : TR .
25 hours 3040fendy) 130 H 6
& days  s0to(emy) S T
7 doya 3060(only) 105 | {xxx2v)

The wpourace of the charecteristic ehserpiion bund ot 3040 4 indicated
thot o pyrone; presumebly (XXXIIT), had boom formed quite popddly od room
tomporaturcs o such band v obtained from o eyclohoxae solution of malonyl
chilorido, o

e eatinmated yiold of (XXNIII) sftor 4 doysy sosuming & - 10,000
{goo Teble 2)y i3 30 So Lo tho ovidonos waa purely Gpoolroscopice
Evoporction in the clmosshore of o roasurod portion of the soluticay afbor
stuading for 43 duyss efforded @ solid which wos triturctod with vobor 4o
renovo molonto selde Tho inoolublo Yosiduo woo Gechloyo=iehydroxy=a=Lotopyran
gwcarboxyloto (XOOVy 417 yield)y ddemtical with a spocimen ;aréﬁ.mlty
propared fece the bassophononeedorived corpound (IX3 R-R® Fh)y w@id gove o
doopered forric colour, Iyvoporetion of tho aquesus solubion afforded
pelonle cedd £aom tho wroactod paloyl chilorides |

The pyroncesoid ehloride (XIXIII) wos propared Srom tho pyronc seid
(XX0V) with thionyl ohlopide mud renctod vith bensophanmoy whon tho
alovopyranpdionin (X3 B-RY-Fh) wes obduineds; this wes choracteriaod as
the grbutylardno-derdvitivo (XI¥; R-B%-Fhy R Bu § R™-I. Soo Toblo 4).
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Both stegss of mochenimm () have thus bowm demcustretods

in isplicatim of the woshantan (C) 4o that the rouction could be
axtandod to sldelydes snd nitrileay tho work thit hos boen surried out
vith theso subctances La doscribod mibsoquently. -




The work on the mechuniom of the reustion of kotemos with mulonyl
chloride made it sppureat thut aiteriles should rouct aimilerly to give
gubetinces of styucture {{X%V).This hope husy in fact, been roalised.
Thugss rouction of benzonitrile with melonyl shloride affordsd & substunce
of epiricel formulm  Cy5Hg0qiiCl 5 so thot its formution could be
reprosartsd os fcllm g

Cells@l 4 2G1(0001) — CygHgUgCl + SHCL

Thut this material had the structure (XKXVy; R—FPh) was esadly shoun
by synthooising it frox the pyronmo=acid chlorido (XXXIIT) which wuu in
turn prepured from the pyronoecoid (XXXIV) with thionyl chloride thus se

w % oo P
_,wau ! \// "}R
m@o s L Miﬁ@&/\’

1

| o

G
(xx3v) (xxxx1I) (152V)

The .adaatity of the synthotic muterial (XX&V; li= Fh) with that propered
 direetly from malenyl chloride wus owbablishod through ho hydroxypyraios
wetoxuzine (XHXIX)y a olwplo derdvativo of (XXXV; R=Fh). {(For the
propurction and propertios of {(XXXIX) 000 pe37 )s Tho bausonitrilo~derived
eompomd wus thorofore 6% chlorow3'sde=dikoto=dmphonylpyreno(s*sd =5 6)
motoxuzing, sirdlurly, scotomitrile and - sad/i— naphthonitrile roncted
with malonyl chloride givieg ﬂm&uq&s which ore ow a8
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(X8AV; R=LiopX -mephthyl wnd /O -nuphthyl)s severully, Lo derivetives
of the diketopyrinoe-motoxagine ring syten mppoay 10 have bom preopured
bafora.

By snelogy with ‘ﬂw pyrenc=dioxing, it geomed thot the chiorine
stom in (X0V) would be reuctive towards busos end ulas that the
prinopyranoenotoxasine so formed would rowot furilior with busces, with
figaion of tho pyrome ring, giving ﬁaﬂvativm of 4=Lketonetozaiinc.

Theao predictions wore borne Mm&iw thus providing ewmlfirnution
of tho atructuro (RXAV), Thus (KEVy R=Fhy K- ond/O- nuplithyl), reusted
via-;orousiy with tvo molooules of worpholing; tho morphollinopyranoe
motoxasinos (XKXVI§ R=FhyX- und O nephthyl)y severally, wore iscluted
frus thamresctions. Similerly, (XXXV; K=7h) wfforded (XXXVIILI) by
rouction with pebutylazdine.

Rougticn of tho morpholinowderivutivas (X0IVY) with o further
poloculo of merpholine rondily pewo ths expooted 4ekotomatoxuesines
(KEXVIT; B~ Phyol- wﬁ-amm). severallys. o gekotomotoxasine
derivatives bavo bom proviously dagcrihnd in tho charieul literuiure
utd 90 tho stedility of this new ring systen to ringeopening roagasts
hes bow oxamineds The pesulis ure shown in Teble 8 It 49 somn that
thore is a elose resanblunce €0 tho reuction of the ketodioxin ring {(pesB)e

0/—”\ \ \gk _,/ m%( o
S

,_,./

(Xxxv1) (ovze { xxxVIIzT)
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Reugart Cold Reflux
e UL nagzxt,ivol‘— .
2

odii - nogative”
1,0 - surplo colourd with Tl
HalH | » nogmuvea

- 2
Bugi - =
ilasi purplo colour with Fell, -
HglkioAle0H - 1 rod colour® with Fec}

1. aftor 1 hour, 2, aftcr 5 minutoss 3¢ oftor 10 vinutos, 4. after & minuteos.

tth axcess of morrholiney the derivetive (XXXVI; R-¥h) ufforded mcebohe-
l:ls2~tricurboxylic sold tyivorcholide, fdenticnl with grocinmons thed hed
proviously beca prepured from the chloropyrinodioxing (geo pelS)e

Troctmant of the bangonitrilo compound (XXXVy B-— k) with wouowss
slkell guve bengoie weldy wd elsc & yesinous substunce probudbly idwticsl
uith the product of tho rouction of woetons with cquoous alkeli, If thia
ig 9oy this roustion ocun be inturpreted thus =
Gy gligOgliCl + Bliulll  —> CO Nl COtH{CONA) , « CgligCogin + I + Hall

\({m«mu
Haydy +  GL0001; — acétma rasin

The hydroxypyrinoenctoxusingy Cygllelcl (MNNIX), wontioned proviously

{pe 30)y wes formod by the recetion of (XXXV; B=Ph) with sctor in dioxn
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as golvent (Cl repleced by CH). It is seen that (XOIIX) ioc en anhydride
end could be written ss (XXXIXe), but the facts that the compound gave a
red ferric colour mnd dissolved with sffervescence in aguecus sodium
bicarbonete are evidence for the enol smiructure. Resotion of (XNXIX)

with scetic snhydride afforded the enol acetate (XL), whioh gave no ferric
colour; nor effervesced with bicarbonste solution. The hydroxypyrano-
metoxasine (XXXIX) reacted sdditively with ono molecule of morpholing
glving sn acld product which is sssigned tho etructure (XLI) by mualogy with

0 ' 0
mf\k\/ Th 0o th m\f Wr \‘rm
Yy \g/" N

{xxxxx) (AXXTXa) (xL)

(&) the reastion of the G=hydroxypryones (XLII) with mniline when the
glutocenic acid semisnilides (XL.III) are produced (Thole end Thorpe,

JoChiom, Soge, 1911, 23, 2218 & 2222) mnd (b) the reaction of the hydroxypyrano-
tropolone (XLIV) with ummonia when the tropolone derivative (XLV) is formed
{Crow, Haowerth and Jeifoeries, J.Cheme Bog., 1953, 3707).

0 , 0
mﬁ jlph e 0/\:/\:. comfg{/ wfh

0 0

(XX x) (x1)



] . Phile COGER — {m'
o |

| ‘W) PRIE, Coli G
0\( \g T

(1) (x111)

(xv)

Toble 9 rocords UsV gpoctrogrephic dato for somo of tho pyranos
motoxagines aid mothoxazinog.
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than tho study of the yoaction of malonyl chloride with nitriles
wos correnceds it was thought thot the products in overy case would
probubly bo the pyreno-retorasines (XXXV)., This idea wes ub first
suprortoad by the formction of this type of procuct from acetonitrile
(us Bus boon deseribed)y a2 well es from arcrctic nitriles.

Furthor study showed, howovey, thot if the roseting miirile coutuine
the cyanomethylene grouping =G,y the nature of tho product depends
upon tho roactiom conditions. Thus, sootonitrile afforded a produck
BePe 233% which hed the expiriccl far#mla gl 0,201 3t pave a weuk
forric golour snd wag dissolved by aguoous aalkali from vhich it eould be
roprocipituted en acidificetions The product wes Zmchloro=4s é~dihydrosy=
pyridine {(XLVIs R—Ii)y which had beem previously i’rﬂxzﬂrmd by Schroctor
end Finck {Bopes 1938, 72Bs 671)s who guve mepe 2347,

The following nitriles of gemoracl formmlu R&izm. guve the sumo type
of products which hud oimilor properties to tho cempound (FLVI; &—i)
from scetanitriless  propionitrile, | =chlorobutyrenitrile, prveloronitriles
cyencacetio estor and bongyl eyenidos Tho products have the general
fomauls (XLVI)) end their formution cun be reznfaawted thuas~

“

/@G(:l b P /G?\ .

%o Gen o dl o fﬁz @GR Nr &

‘[m’i l oc[e f’m\‘*f’: 7 b el 1_
?{/ q/ GO\KG-Q‘L £ ,(\ﬂ/ Cl1

(zvr;
4 moloouler-uoight determinetion on (XLVI3 R- CO,it) showed thet this



corpoumd wo o RONOMGY.
Spoctrogrophic dete for these pyridine dorivatives is listed in
Teble 10, It iz som thut thors ereo two distinot tyres of wbsorption

gpoctre. Uhere thore i o neputive subetituemt in the Swposition of
the pyridine ring, N muxe & 2270, 2510 & 2560 & wd &~ 11=14,000,
Fuliy 000 & (w04000 vevernllys whore thoro i & pooitive aubatituent in
tho S=positiony \ = 28004 end £~ 39000,

~h 2280 14,200 .
2363 159500
510 7el00
REEG 63200

wn -rr" 2700 3300 .
' 2800 RgE00

=ls 2260 © ByB00 “
, 2630 3500

-{H,), B o B B
&la 5000, Sp 5

~infisctim 2 — Dioxen
i = Ethenol

o "



It is conveniont et this point to surrayrice tho nou vouctions
of palonyl ehloride thut have boun desoribod in this thesis and to
auzzest possiblo extonoions of these rouctions. Derlvetives of tho
following hetorocyclic systcma bave bosa produced frop peionyl chlcrides=

0 !
\/ 6\ \/ \t\:ﬁ g [\\\L
' & 0 R0
\g) ~ " \“/ 0
J
29sa=Di kotopyrano(S®s40=5: 61 Fioxin, dmKetom1s =dioxin. 4(»%)-1“1:&'2?3% syren
o
L‘ X\/ \%I/
G admil radopyweona(20ed =Gy 6 ) delotomls Jeoxozine, 2:ideDilydroxypyridine
1) oxuzine

The resction right be oxtonded by using eompounds coxtuining a
roactive double (or treble) bond, Rei-Y, cupuble of aecting s a weak
bage end thus elloving the self condensation of mplonyl chlowidc to eeeur
by prowoting the elirination of hydrogem chlorido; nt the suxe tiwe the
ryrane=zeid chloride formed ghould bo eapublie of poucting with the double

bond thugie

ot 0
AW oo v o) \\L 4 |
al - No
g

o Y
0 s
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Evon 1f FeXsY yus not s weok buso, the rouction might otill be earried
outy using diomen os solvemt, The following types of conpounds might
porbe s bo used in this voys HGeliRy HGelleOfy )Caiy HeGall-50, IreieC=lH,
Feile Cpiy  Dmlim(0,

Forhops tho wost obvious way of aemtending theso reustions is to use
o eldohyde instosd of w ketons, DBanzcldehyds wos found to yeact with
zoloayl chioride giving (Lp Z%ll). This resctod uith meppholine giving
(L3 Xe0G M H)s tho cboorption epcctrum of thia compound ie rocorded iz
Toble 1l. Howevery whon attamts vere nudo to reuct other uropetic
pldchydes with molonyl chloride, =ylidinoegestic or -malinic atdds wore
obtained in good yield, evam with oxecss of malonyl chloride vhich should
huve propoted pyrano-dioxin foymution, Thuse piporonaly wniseldebyde end
clnomueddchydo gave (XAVILje (SLVIII) end (ALIX), sovernllys

Nl Cile OO, A
ﬂ&;\@@ 2 : Gigﬁ@'ﬂigm. GO0 Fhe g Gl QI CO4) o
Y

(3LvI) _ (&viiz) (21x)

it is noteble thut theso products wors forued inm much shortor tine then the
correspanding Doobaor peuctions rocorded in tho literoture (gof, Boxor &
Linsteads JLaChiliei00es 3951y 7405 veiuworsy iffies 1923, 4G 585 Docbuery
Bilitos 1900y 33y 21405 Licborneuny Poges 1895, g0s 1439.)3 €hue, (XLIX) was
obituined in 52 yiold in 25 minutes, whilst Licbermunn's rouctlon took
9 bours, ittampied rosctions with aliphatic aldchydus guve mnly terry
products, |

inothor possible way of extending the roaction is to use difunctiomsl
corpoundsy C.ge dikotonos wnd cyonokotonosy whon quite lerge meleculos
should resuld frop the rewctics 3£ both functionsl groups ruacted with
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matonyl oilopids. The enly esperipents underteken in this rospect wore
with Qleeotyi and bengil; onelysus ou tho cuppounds oltolned indicoted
that ouly vae of the keto geoups in oach woloculs hiud reuvtods The

probeble formules of theso coppownds oroe fhdk

(LI; S20i) end (LT3 XeC)) rospociively. Two G%eauinoederivatives

wOPe px@p&w& in tho usuul mamors (Ll AFhEl) froc wiline, oad

(LIl XeBt ) from diethylemine. It should bs netod that tho pyrencdioxin
Pormulution for (Lily }ir.ma%%) is susported by the U~V sbeorytion upectrum,
(Teble 11) which eorsus woll with thoao of tho wdnopyrunosdicxins fyom
poncketonos (Tuble &)
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- uplouyl ohloride (8.6 gep 6 GeGe) and acob@e (ielej 3eb ey
Ge3 CeOe) wore mixod snd spell rarble chips (6 go) wideds ‘Tho mixdture
oo botuno wayy wid ges wes ovolved, Lhen the yeuction slackunody
agotane (2 0.0,) wea sdded wnd the mixturs sot aside ovornight with
protection frax elmoapheric noisturs, 7Tho mdxturc of dlscolourod
ovyatals wnid velcium gelto wea extructed (3%) with hot woettno wnd the
obinod axtracts eomdentruted wider roduced Irossurde Fule yollow
prious (Sel Ge)s DePe e 300 (dovompe) (with durkening froe 195 )y wore
obtuinede Thio product wus idestioul (mixed mepe) with thet cbtulned
by method (bis bLolow.

Tho filtrato wua vodo alkaline with Qesodiun hydroxide, ovaporsted
to dryness wnd the residuo extracted with boiling aloohol. Gveporutica
of ‘the axtrec: aifordod vory littlo of o aesi solid roeidus, froas which
neo phlorogiucinel wus indlatod by treatwent with wutor wnd ethers

Tho yellowish eryotelline produst (asbove) (3 g.)y water (10 et )s
and megblo ehipe (5 g ) werc warmed togethor on the stosw buth for 2
hours nd the mixturo wvus then filteyod, The filtruts mmw chiloride
ion (shite curdy procipitato with silver nitrate in squoous nitric acidy
soluble in axcesy of arwonisls btut guvo no mm« oolours with
farrio cliloride or with Brady's resgant {squecus phlorogiuoincl glves
violot ead dork erango coloures rospestively)s Tho rosiduc given o



evegorsting tho filtrate ¢o dryncas cmalsted of caloium salte and 1o
phlevegluainol, was cbtuined by wtbar extrogtion.

iowtons (ieBep 10 0o0e) il melonyl chlorids (5 gep Se5 0o} wore
hostod togothor under roflux until aolid swarated, On ocoling end
wddition of dpy ether, golden tablots soparcted (8.6 gy 63 bosod on
palony) chioride.) Hocrmalilsction frow dry bunsene afforded &'-ghluxe-
prisusy meps 188° (aw)(ﬁ‘m Cp 46405 Hy 3uds Glp 36255 §i (owyosoopic
in Wromofornls 333  Cgiiy0; M wequires Gy 46495 He 3edp Ty Wadip
s 330.6) s The yield wus inovensod by using equivelaat wmounts of the
roostantyy but the produst wua woro disowloureds Tho owpoumnd did not
rouct with aquoocus sodiue hydrogen curbonuts during 5 minutes wd gave
no colaur with farric olilorido in aquecus othanol. Whan kept b ro
teepapnture in othonoly and in aguoous dioxon, asidity dovelopod end tho
solutions than gave rod ferrio culours.

The compound (XIX1) (1 g.) wos hestod with ethonol {0s75 Ge0e) o the
vtom bath for 15 wdnutos. Hydroge chloride wes evolveds Tho reulting
oil wus kept under reducsd preusure for severnl minutos, md then sheken
vigorously with cupric woototo (04 g.) in wetor (10 G0 )s The pale
groon progipitete (1.3 gep 964) hod mep. 857 undepresscd by en cuthextic
spocimen (ve infru) of the hydrated copper encluto of ucotonowlslsd=
tricurbothoxylato.



Bengophmiono (152 ge) ond noloyl chiloride (16,2 ceCey 2 molue)

woro hoeted ot 300° until tho vigorous evolution of hydrogan chloride
had cenaeds Trituretion of the selid product with dry olher guve
&*=ghilore-2 tsdegdiiatamae . ‘
{494.45 goy 8.} whieh crystalliond fros buasens os alweet colourlcss
nacdlesy mepe 179° (docarpe) (Fmaumds Gy 63,95 Hy 3.3 Cly 0485 &
(oryosoopic in brawform)y 290,  OygilyyUs0l roquirus G 64s3; Hy 31y
Clp 10.074 o 354.7 ) o & solution §n equecus ethiel graduslly boaose

anid end then gavo o poddish purple golour with ferric chloride.

and hmnqplmma acmpoundse

{4) Sho owpamd (IV) (3 ge) =i othanol (0ud5 0.0s) wore homtod on
the stom Dath €411 ovolution of hydrogen chloride guuood
sxonia (ope Erey 0.88) wore wided end the radurs ves well shekan wnd
elioved to wtand for 24 bours. Un ovaporwmtion, tho othor l.yer guve
bensophenaey pepe 43447y ond tho aquocus luyor melonmddoy which after
rosrystulliootion froo othmol bad mepe 166° (Founds H, %35, Culc.
for cgﬁ,,@am. #7.47)y undeproscod by suthentic metoriai.
Tho bensophenene sapound (Iv) (071 m); cnlpdrous dicwsn (2 cece)y ed
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othanol {0345 0e0.) wure howted together on the otew: bath for 10
vdnutos, Tho golid hed then dissolved and the inditicl vigorous
ovolutim of hydrogen chloride hal cosseds Tho solution wus chuken
vigorously £irst with oupric acobuto (0.8 ge) in webor (10U .0} @nd
then with o Ldecixture (80 Cat.) of light petrolouns (bepess 40=60°
end 100=320°) to ramovo bensophanone, The squescus layor wus run Hlrough
& filter usd oooleds the pale groe drystelline precipitete hud mp.8s®
alone end in sdmixture with m withantic specimm of ¢he hydroted
coppar enolito of scotmo =Jalsdetricarbothoxyleto (mepe 85°)(Ya.dbiEud
) ith gold ethinois $0 give Geenshabhosvwles ‘

e eagpound (IV) (1 g.; wes diasolved in chlovoform ond ethunol
{0ud45 ceve) midedy with thopough rladng. Noxt days tho solution was
filterod Lra: @ 1ittle inaciuble mutter, :nd oveporuted undor roduced
presoures The reaiduc wes stirred with light potrolam (Bep. 80=100%)
md tho mixturo £iltered (filtrute P)e Crystellisation of tho golid
fran Ligint petrolam (beps 80-100°) af¥orded S~gurbgbhoOmglloro=e-

- bvdroar-2-kgtooum (VII) (0e3 ge) 89 noodlosy mep. 321° (Founds CpéSeds
Hy 335 Gls 18.0s Gliy0g (@ roquives Op 43.95; Hy 3.285) Cle 36sG0)e In
wqueous dloxm o deep redilehepurplo colour wes given with ferric
cidorides Eveporstion of filtrsto P ylelded banaophaionoy Deds She

40%, which vus ghurseterived aa tho Srdmdinitrophaylehydrosonoy Bepe834%,
undoprossed by an wuthentice specimen,

n udding tho preceding pyren derdvative (VII) (0,66 g,) in dioxen
(4e 0e0e) o sodiam hydroxtde (Uel5 gos 1 equdve) in vetor (BateCe)s
thoro wus o yopid ovolution of curbon dloxide, /ftor esddificution with




Rkydrothloric seid (3.1 o) md pddition of Brady®s roaganty
the dededinitrophmyihydresone of ethyl woctoucotuto procipitated,
T arystoliicod fron ethanol ed lwd mepe 89% wndepressed by

| The Bagophaanc capoamd (IV) (340 rg.) end voter Ool Ge0s) wore
heatod under reflux for 15 mimtes. Ocsecus ecidic products were

copizeted in o otrowm of dyy,00.mfroe nitrogm end sbemrbod in o excous

(63.15% of 3 mols, ) end hydrogen chloride (10k4 of 1 mole ) waro

vstinmatod vs barium carbonsto aod by bucketitrution of the bariun

. hydvoxddo £1ltreto, reapoctivelye Tho woflux condemser wug removod

fran the reostion vosaaly widoh wus than warped dn & curreat of

nitrogan, ond the geses pussed imto Brady’s veogente Agctomo 3de

dinitrophmylhydresme procipitatod, mepe 319,5% undoprecsed by

authertio nedordals. The realduo in the reaction veasel consioted of

| 00 (17.5 mgep 300 OF 1 mole)y Wapbe 35409, whioh wuo

Mmea os the 2ndedinitrophanylhydrasons, mep. 233°mdeprossed

by suthatie notorial,

d) Bosetion with aold wede

The bansophanmne empound (IV) (1443 g.) vas dissolved in dvy dioxsn
{25 8s0) by hocting, the solutiom covlody and weter (Oud4 Oete)
eddod, Haxt day, the solution wes comeotroted €0 awall bulk uadoy
vodused prosourgy other vas wddedy, ad the proipiteto oollegted,



The 3~gorboxy-G-ghloro=d~hydroxy=2~ketopyra (0.5 &.) crystullisod o
noodless mepe 134,5% from light potroloum (bepe 80~100°) (Founds Cp 58433
Hy 1.95; Cly 18,75« Ogliu0s01 roquiros Cp 374855 Uy 1.Gp Cly 18464)e

Tho compound gave o ducp rod colour with ferrie chloride and dlsselvod
with effurveucance m\ aquecus amentiue hydrogen sarbonstios

Tho bouzophanone ommpaid (IV) (7.6 3.)3 dissolved in dloxsm Ly
hesting, wus treuted in the cold with mothwiol (1.6 8.0.)s MNext dayy
the solution weus eveporsted to mmall bully, petroleum other (bepe 60-80°)
snd ether were gddeds and the procipitate collecteds From bandaney tho

ekhoxe-6-ghlore-4-hydrogy-R=ketopyran (3.7 g 9] separted os

novdlesy mebe 149° (Found Oy 42445; Hy 2.85 Oy 17.95. GpilgOs0l requires
Oy 41ed5 Hy 2443 Oy 17.350)e Iu aquotus dioxmn the stepound gave o
deop rad colour with ferric chlopide,

= Gurbosothoxyedehydroxy=SohydroxvpirtlyJednitatonypin, -
(1) To 3=carboxywiechlor=de=hydrozy=-2=kotopyrum {320 mg.) in ddoxun,
& solution of diwsomethone in eihor (undried) wes sdded in portims watil

the vigorous gvoluticn of ges ¢ousads. Evaporutiong snd tritwration of

the residus with petrolaum sther (bepe 40-60°) guve u chlopine wnd nitrogm=
frae product (Lesshigne's tewt)s Tho J-garbopet T N e i il 7 @ 15 el
kotopyran (50 mg.) hed Beps MT° alter recvystallisciicn imm
benzme (Foundr Gy 48,35 Hy 4edhe Gl 0, roquires Gy 48.01 Hy 4.050)e

» mixbure with 3-corbamethoxy-$=hydroxy=Gemethoxy=a=kebopyren (mep. 1497)
(below) had m.p, 120-122%, The G=hydroxymethylepyran guve o Jdeop red




eolour uwith ferric chiorido.

(ii) Simdlse troutment of S=carbomethoxy=G=cliloyo=d~hydroxy~2~
kobopyren (500 vgs) in dioxen with cthorend deswwthene (undried)
slso efforded the G-Mydroxymstiyl product (50 nge)s feps sd pdxed
sape WT%. o | |

the aclution sddod, during 15 miumstesy to tho puro chlorowpyren

{0065 §o) An diomer (50 0.0s)p with cooling mnd swirling of the
mixture. A procipitato forred ot once. ftor 50 minutosy the
mixture wves ecddifiod with very dilute sulphurie seid {gp. 50 cets)
aad the solution extracted vith othar (50 25 Goce).mukion The
coubined extracts wore dried (NeyS80,) ond then oveporsted under
roduced provsure, Srom basatevpetroloum viher (bap. 60-80%),

- golourless nesdlos separsted (90 mg)y which had mep, 148.5°

dopressed ¢o 1207 by tho sterting motericl, m which were halogone
frov (Lossadgno's teat) (Founds Op 47.85 Hy 415 Calds for Ggilg0g 2

Cp 48404 Hy 44054}« The meps wWos not depressod by authantic
S=aurbansthoxy-d=hydroxy=Seketo=f~netloxypyren propered by tho salfe
condonsetion of mulonio half othyl ssdar half chlovide with othersal
qunoline (Stendincer md Bockeyy 190, aide)s Tho Gemethosyepyrm gave
@ orange colour with forric ciloride in othoncl,
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Brlondo hulf sthyl estor hudf chlorddu {42 ge) iu dry othar
(35 cete) wos uidded to ctiyl ethoxymogn propeved frem
megnociu: fumings (648 ga)e otharol (6 Gce)s Gsabun tetvuchloride
{0u5 Gecely Sodine (o cryatel)y and othyl sudomide (4446 o) 0 wthaod
(25 0404 )s @ocoRding to Dronlow, Bramgartens and Houncrs( dalRaEaChisne
Sa8er 1048, §8, 1206) md the misture hosted wunder reflux for 30
vimstony then shillad end Srocted mith on oxooss 4‘;1: diluto sulpburie
scide Thoe oolid whilch goparnted was collectod {18 g.): from othyl

scalun dovivabive of sootonoslsladwtricurbetioxyleate

formod priamatic nondlogs Wepe 119° (Founds gy 465  CogfingOy M6
roquires Mgy SeB87). Tho othor lsyer wus cocbined with ethereal
extracts (2 x 2350 0.0.) of tho aquovus phescy il tho solution deied
(a,50,) od oveporatods Unchiemped dletlyl molonite wus removed undes
roedugad procaure md the residue trestod with 85 eodium hydroxide
solubions Tho elkaldne extroct wem vushod with othery noutrelised
with diluto smipluric acid end the olly asoboiclslsSetydourbothoxnylate
(33,2 g.) isoluted with chloveforme The pale groms hydruted coppor
ewlotes propored frax the owter according to Wllst¥ter (Bares 1899,
a8 3273)p hud mape GEC, |




£ 6 = Chiopo=2°s4=diketo

(iothod A)e

To the pyrunoepedioxin (O.5g.) in chloroform {gg. 10U c.Ce) was
added morpholine (0.38 cec.) dropvisey with sheking. Weshing with water
wnd eveaporwticn of the chyloroi‘orta layor guve &'%3d=dikoto-2s2~dipethvl
rono (34 %55 6)uwdioxin (0e55¢e3 934)y obtained as

colourloss priswatic necdles; Kepe 164° (deedonp.)s from othanol
(Founds Cy 55¢43 liy Seds ly Se3e Og3H3sOgl roquires Cy 55.53 Hy Seds
Ny 5eUp)e This compound did not rouct with hydrogen chloride or picric

ecide

«880 JAqueous ermonis solution (1.l c.Ce32 mols.) wes added dropuise

to @ supersatursted solution of the pyrono-gedioxin (2.04 g.) in dioxen
(gge 25 ceCe)p with cooling umd sheking, The precipitete (meinly

amonium chiloride) was filtered, wnd oveporution of the filtrute gave
6'=gmino=2 1 4=djkoto~2s d~dipethviivrane (3°s4=510)n~dioxdn (V.72g5 367)

us wlnogt colourless microcrystelsy mep. 300° from ethemol (Founds G 5Q8;
Hy 44555 Hp 6e05s CgiigOell requires Gy 51.33 Hy 4435 Ny 6.650).

sdiomia with Eailing. (Method G.)

To the pyruno~p-dioxin (5g.) in chloroform solution wus added
mnne (4 e.c.)y with sheking. 'Ihe precipitate wus collected, wushed
well with vater to ramove epiline hydrochloride ond drieds The 6'~Negniling

yreng (3%:4'-516)mgdloxdn (6.75g.3 965:)s had




BePo 192457 (doommps) from othenol (Founds Gy 63u13 Hp 448y Ny G
0y cliy 20gll roquires Gy G275 He 4a85; Iy 4eTj)e

To the pyrenoegedicxin (Oe5g.) in dry bmﬁm (40 ge0.) wus wided
porpholine (ﬁ.ﬁ £+C.) in dry bemgoene {30 6.0.)3 the mixturo wes thaa
werpod on the stoasbeth soversl minuvtes o complete tho roactian.
wnshing with diluto hydrochloric ucid md wutor, drying {23&3504) and
oveporstian of the banzme solution gove o ge whioh was erysialiiscd
by trituration vith dry ethor, Extraction of the aguoous luyer with
chlovoform and eveporation of the lettor geve a furthor quumtity of
yroduct, Tho 3'ed~giketo2soedinhanydeteling (3%4%556)
wgioain (0edges 70i) wus obtuined as colourloss pletosy meps 1060 (deccuss)
frot dilorofoymmother (Founds Cp 67,95 ity 44955 Hy Sede ﬂwﬁgﬁéi
vroquires Oy 68edy Hy 4e75 ly 8e53)e 4 farric chloride eolour wus not
obtuined in wqueous eleohol.

7o & golution of the ohlouropyron (0,33 g.) in o little ohlorcfom
wos aided morpholine (0427 .04 )s dropwise, with cooling, ifber weshing
vith & small mowmt of woter, wnd drying, removel of tho asolvent gave

RAMNNRYIER ae eolourless rectongulor
0y epe 1657 from othcnol (Founds Oy 54,05 Hy 5.65; lp Sele
Cydiyclehl poquires Cp 53.5; by 5465 Uy 5e3i)e & purplo Perric chleride
solour vos dbiodned in sguoous dloxan.
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The enllinopyramoegedioxin (0.08 g.) wes udded to o solution of
sodivm hydroxide (0e245 ges 2 mols.) in veter (10 CoCejs Tho |
end Minopyrenosgediona dissolved mid afer & fow minutas, o orystulline
procipitute formad, the lesodlo derivative (0.95 g 10Gi)e

The Heaodic derivetive (0.53 g.) wes disuolved in & £ow gece 0F
mothmol i excess mothyl lodide added. After staading overnigity the
golutich wes evepaeted wmid tritureted with veter $o remove sodium iodide.
Tho 3% 4=gikatpeds Bedinctlule6 =lpativlanilinopvrang (3%94% 51 6)pmdicain
(054 gos 667) formed colourless moodlons mepe 160° fyom etbimol
(Pounds Cp 634655 Hy BedSy Hy 44D Gm“;sosﬁ roquires Oy 63.8p iy Be0g
hy 4e65%)e

(1) a*;a—mkmm-mmwumpmmmnm (3%s4%516)
 pedioxin (0,55g.) tnd morpholine (U2 uee) wore heetod fogother wider
refiux in chloroform (10 e.0s) for 30 mimrtes, Lvaporation guve Segarboxy
potlyimimkotownmiipine6~agotio peid diporpbolidas mep. 136° aftor
rocrystalidoatios fran othyl scotectosother (FW Cp 55485 Hy 6Ty
Hy 748y 74Bs Gyl Oplly woquiras Cp 55eds Hy Gebp By TuGi)e
(1) 6'=Ehlopo=2*simBikoto=2smdimothylpyrano (3%4 =516 emdioxin
{1g,) in dry bangeno (40 c.c.) ud morpholine (2,5 ¢.c.) iu dry bonswme

wiit Sedime
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{20 0.0e) wore mixed und thon houbod together undor yoflux for b
pinuwtag. The wixture was woashod with dblute hydvoohleric seid, then
with watsr and dried (Ne,30,). Dveporction wwd triturstion of the
rezidunl gun with diy othar guvs Seoarbogye2sdedinethyledekolomgedioxine
6eacotic oold dimorpholidoy mepe 134° cfter recrystallisstion frem
othyl cosbateenther, Ixtrustion of the uguoeus layor with ¢hlmroform
(3x) gave en exditionel quantity of the produst (toted yield 1.3g.383)e
The yroduct was oosily woterwsoluble umd gove no ferric chloride 2olours

6% (hlorom®sdndikatondt Sndineibylyyranc (5%4%5s6)prdioxdn (12.)
in ohloreform (15 c.cy) &nd wortholing (0,76 ¢.ce) in ehloroform (1U cede)
ware wixed togother with scoling sad chakings The resvliing solution
wos woshed with wutopy dried ond heoted with diethylmuine (065 ¢.es)
for 30 mimutss. dwiporstion md drituratie with poirolsun othey

(0s8ges 5%%) a3 volourloos priswsy mps 137° from banswmoepatroloun
athor (bepe 60-80°) (Fownds O 57,33 Ep Teds Mo GaBe  OypllngOgliy
ropivres O 5?“'&53 BQ Tubs Nb,?nﬁ}a ™

a‘mmm—z:a-mm&-m—mmmmm(znwswm-mm
{1e2 ge) mmd rorphaling {0,436 0.0.) wore hostod tepether in ohloreform
{2:5 eeco) undor reflux for 25 minutes, Lveporstion wd trituretion

of tho resuldeat gue with cther guve Segupboavperphelids ,
ddg (1e45 go383i)s wups 181450,

from bonsnovpatyolaw ether (b.p. goug® ) (Founds Cy B9413 Ly 7,053
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6%l Yinoe2 % 4o dikotonds Dedimothylpyrine (3%54%5s 6 nmdioxin
(1 go) emd sailino (0,32 eace) wors hocdod togulhor under reflux in
dloxes (10 0egs) Tor ans houre Cotllmgy £1llridicm évaporetion of the
solvant wd Srlturstion with petrolour other (40.&0°) gave S=gurboavimdlide
s maps 3007 #rer potroleum

Gthar (Dapa209130%) (Towmids Oy 654555 Hy 5e6y Ny 7e2Be  OpgliggOuliy
roquires Gy 9533 Hs %483 Ny Te353)e

6% aninoe3 Y4l liatomds Bedinethylyyraio fa'aé'»Ssé}w&.om {GadRg )
wmd moxpholine (0,18 ¢e0.) wors pllowed to rocet together in dioxdn
solution ovarnight st room tampersiuve, Bvaporalion gave Segpphoape
wareholdo-2s Sndinetik-tekotoormdiogin-tupgotndda (03 g3 503) us
colourlonz newilasy mepe 228° (docowp.) frow cthusol, (Founds Oy 52555
Hy £.355 U, 0u85. CpaliagOgly roquires G 53305 Hp Gads He Oudile
Tho produdt wua weaily 03udic ia 2014 wadore

a'sbmmo-ua:a»&pmzne%mmumm (3':4‘*&6)&*&0&&
{1.34g.) wnd merplivline (0,27 ¢uts) ware houtod in ehlopoform selution,
n & stosn both for 10 mimvies, The solvemt wus then ovoporetod wad tho
residus] gz eyystallised by triturstion with cloohwleother. The Swgarhoxpe
5 2 (1.21ge5 THR)y
had & Meps 1359 Prow sthamel (Founds Oy 65,65 Hy 540y Uy Sebe
UopllonColly requires Oy 63,854 Hy Se78; Iy 5.77)




Ctetbbangylaninoes YdedikotomSs Smdivotls Jpyruno (3934 %53 6jue
dloxin (1 ga) end gebutylamine (Uu33 Gecs) wore hewtod together in
chloroform (30 0ees) for forty minutos. sveporution of the volvent
wad triturction of tho residusl gum with potroloum othor (bepe Eim8°)
effordad S=gayboxyn=butylami do~21 i~ dipiothyl-d~kotowngioxin-G-goatic

2309 (CeB ges 245) as colourless luthos, mepe 66° from
potroloum othor (beps 60=80°) {Founds Oy €CeSes Hp Tels Iy TedSe

Cautigglells  roquires Cy €2edSy Iip TaOp iy DeSide Thin coupound gevo
no forric colour in aguoous dioxun.

amwﬂutyzmim—a'w-mmto-awwaphwwmo (3':4‘5!6)m-
dioxin (71 g.) und vorpholine (150 c.0e) woro choken together with

chiovoform (50 0sce) for 1 duy ot room tanporaturcs The unused sturting
mdorial (105 ge) wus £iltered off mnd the filirute weshed with an

equel voluws of wetor. Bvaporation of tho solveat end trituration of

tho rosiducl g with petroloum othor (bep. 60=00°) afforded Sgurboxye
wespbolide- s dmgirhonyd=d-kotoomegioxig--geetic ucid n-butvlamido

(545 gog T8n)e Gulculutod on woight of the pyruodioxin consumoed; ud
colourloss loed'lotsy mepe 117.59 frox bussaiowpotrolou othor (bepeluimldu®)
(Founds Ty 67.583 Ly CoS; s GelEa @g?ii@%ﬁa roquirsn  Op €7.753 iy G Sy
e 5e88-)e This compound g.ve no fopric colour in agueous dioxine

b deata on sons SeKobommmedd ol

These upe gshoun in Tehle. /4
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BEthyl cootonoslsd=dicarboxylito (10 ge) end morpholine {1Ge25 Cets)
were howted togethor et 75° 4n wn artoclave for 19 hours, Cooling end
addition of banzano proelpitated gootone-1sdedicarboxulic
(5+28+8 275) oo colourloas noodlosy mepe 132 s Sron ethanol (Founds Gy54485)
 Hy 74053 Up 20,0s Gy li, O, requives O Béeds Hp Tedy iy DeBj)e in
nquoous solution of the diwerpholide gave u purple colouration with
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eguecus forric ehloride. ifdedxturo with palomio acid dimorpholide
depressed tho meltingepoint by 23%,

hydroxide (1,5 G.0,) vere mized together cud heated st 150° for 10 rduutes.
aftey coolings the solution ves nevtrelized with diluts sulphuris soid sha
puch offervesemce of 00y ovewrrsds Extrootion with 3xlOc.es shloroform
and oveporstion of tho solvent guve aoetone-lid~diccrboxylic acld dimorpliolide
(0eB8ge3 65i)s mepe 2317, imdeprovned by sdmixture with mithentio meteriely
aguoous ferrio cbloride gave o purple oolourction.

. (31) mish malex.

Tho dloxin dimoypholide (0.5g.) in weter (10 cocn) mmbtaibixemiin

wep houtod wndey reflux for 2 hours; memmmmt}w GWIMWW
a8 Bal0ge The liquid waa thon diztilled cdwost {0 dryness; ecvione woa
detosted dn the distilleto with Brady's roogwrt (214 diaityophenyliydrasc
had mepe W57 undepressed by cdrixture with muthestic mutorial). Tho last
tracos of wotor woro repoved wdoy vecusy triturction of the reaidue with
othor afforded uoctanes1sIedioarboxymorpholido (O3 geg 76:)e Mepe 332°%)
wadepreagsed by odrixture with authentic mutorinl. ‘

6 tliB iy lonino=2*sdedikotom2 Sedinothylpyrane (3%14%616)mdioxin
(1 gs) end griutylamine (0,33 0+0.) wore houtod together undor reflux in
chdoroform {10 cee) for 1 houre IEvaporstica of tho solvent and bolling
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sid bonavlonide nhutvdinldo (Ue3 gey 3%.)s ubich hod mepe 139° fraw
vater (Founds Cp GSe03 ilp 7485 Hp 9458 Oy lin 0.0,
iy 7683 Ug 9eGSp)e

rogulyves Oy GOu<g

id oy
&

i chloroforn solution of crudo ehloropyran (Ued ge) stid wiline
{Uei5 Cete) woo warnod sovorcl pinutos to coeploto the imitially viporoaus
rouctions Jdtor wushing uith wubter wund deyingy oveporution guwe

1 (eS8 go3 54#3:

EwPe -313" {doconpe) frou bemzaua (z’mmda Oy GieiBy ilp GeDBy lig Tals

Golhadelis roquires Gy O4edy iy Sely Hp 7e%)e Tho product guvo o
datpered Lorric chloride colour in equcous dioxun,

The dioxin (150 mg.) wus hosted undor roflux for 5 rimutos with mothanol
in which sodiwz (9 mg.) bed boun dissolveds The liquid wus gooled, pourod
inte very dilute HGL ond the proeipitoto coilectods Tho legarbomgthosye
300 (100 mgey 71) bed mepe 3M4° (doooupe)s
undopregsed by odndxturo with o spocimen prepered feor tho chloropyrune~
corvomatboxylutos  Tho product guve w deoperod ferric chloride colour in

wpcous diorin.

& plxture of dienilide (1 ge)y anilino (U7 CeCs)y wnbydrous sine
chlordde (1435 o) wad dioxus (5.0e0) wore houted togothor wader peflux
for 15 ndmstes ead then poured into 2 sulphurie acid (20 c.ce) with
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cooling end stirring. Filtration guve melomenilide which had mepe 3579
£rom othunol (Founds Gy 70eG5s Hy SeT3 Up 20,95, Cedes for Cpgliy Upiiae
Cp TUaiBg Iy Se5p My 11eUi)e i8 cdmixturc uwith suthontic melenwrilide
hed mepe 227°
Sevod 0 e ] Sk e crehawrli e Lo d pedieageniin 19 o
a) Dxom 6*-Qulopo=2'1dedikatom2s 2 dinatlvluvrano (304 %516)0-Gioxll,
To the pyranoseedioxin (Us4l g ) in chloroforn was added morpholine
(0e31 0eCeg 2 mOlse) dropwiscy with shakinge Tho soluwtion waea wushed with

sutey md driod, Horpholine (0,31 cetej & mole.) wus thon added and the

aolution stood overnight. Dvaporcticn of thoe solvant gove ggolongelslsde

o goeh g B Loroholids Pepe 121°%, ws colouricss nocdlos from

othuno) (Founds Cp 54493 Hy 703 Hpllads CyptionOefly roquires Gy Séedy

Hy 6853 ﬁ,l 10.55.)« The product guvo a rod=purplo colourction with

equooug ferric chloride,

b) Eroy SeCorbogy=-2s Sdiphonyled~kotoredioxinrt-aootla Aold Rimoxnic
The dimorpholide (UVeS gv) me morpholine (0.09 o6.) werc bowtod

togethory in dry dioxsn solutiony on a stoun buth for 15 ninutes.

Eyeporution of the selveut gove acgtonaels Js Svtricarboxylic ceid

1440 (0ed go3 /00%)s tpe 161% 8 colourless moadlcs from

ethinely aftor provious washing with othore The ether £iltruto contuwined

bawophaiono, churcctorissd 03 tho Syd~dinitrophanylhydrasonoy teps233°

udaprossod by cuthemtic mutoricl.

Rocotion of ~sctomes1slsdetricarboxymorpholida with Leppholiney formation

Tho trimorpholide (0,23 ge) wd morpholine (0.5100.30 wols.) vere
hootod togother for 15 hours on tho stew bathe Cooling wnd tyiturution
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with other guve molommorpholide (0.2 gep 74i)s mePe 132° undeprossed
by udpixture with athmiic watoricl.

£thyl cectone 11lsdetricerboxyleto (Se5g.) and morpioline (Sedececs)
wore heuted togother ot 75° 4n aa autoclave for 33} hourse Cooling and
sidition of bensene gavo malonic aold divorpholide (2.75g.5 30i)s mepelst,
undeprossed by admizturo with authentic motorial (soc belov)s The product
guve no colourction with squoous forric chlordde.

Dicthyl meloneto (100 g.) end porpholine (135ge; 3} wolo.) were
houtod togethor ot 150° in o wrtoclave for 42 hourae Filtration guve
Bedonic ggid diporsholide in good yicldy mepe 1570 s colourless
nowdlos end rhocdbic plutes frow othanole (Founds Cp 544353 Hy 7445;

Uy 11e85e OCpgligglgly roquires Cy 5405 Hy 7e53 Uy 1LGi)e

pada. Heid Sl Egtor Lopnholide,

Methyl walonuto (160 ge) and porpholine (£7g.s 1 mols) wero heuted
togother st 150° 4n @ mrtoclave for 24 hours, Tho mulwic ueid dinorpholide
(61 g ) was filtered offy wushod woll vith other and the filtrete distillods
The main fructiony bepe 135+345°/1.5 meme, which solidified on stunding,
woo galole aid othyl coter moxobolida (84e1g.5 43:)s rwpe 59.5° from
potroleun othos (beps 40=00%) (Founds Cp 534553 liy TeGp Uy 64456

Goliy el yoquires Cp 5347 He 7453 lp Ge95)e

The anhydrous solid preperod frox tho morpholido (2,21 ge) wnd
wognosiun (0,12 go) ia wothinol (aftor evaporution of tho lattor) was
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sugponded in dry benzane end aoetyl chlopide (036 ce¢.)adiods ruch hest
wes evolved, Lveporution, ecidificwtion end extraction with chloroform

yiolded phurting metericl in 755 yielde

4 similer recetdon {but double busic swle) using sodium in formamide
solution yiolded only starting meteriul in good yleld, This resviica was
corricd out in dry formenide-dioxene

disachoxvaorpbiolide. _

Soddwm (023 ge) vuo wided 0 wolion meloumorpholide (484 ge) which
vas hewtad gontly nd then poro girongly t111 tho sodium had dissolved.
Liogbing W comtinuod t411 evolution of morpholine wupours sluckened., Jfter
soolingy wwter (80 Cece) was added md tho gsolwtion axtrusted vith
shloroforn: (Sx10 Ge0s) to reove nutrsl mutorials The aguecus solution
wos aokdifiody filtered fron sediment and extracted with chloreform
(5xi5004)s Evoporation of the solvant ad trituretion of the residue with
othor afforded phloredlusinel dicurboxymertholidgs obtained as o pule yellow
povders mpe 327° from dioxwmothor (Founds Cp 55e23 Hy 54755 Ny Be0Be
CGypliggOpil, moquires Gy 54,555 Hy 6u7y Wp 7495:)e The product gave &
desperod farvic chlopide goloursticn and ddosolved iu sodium bicarbonsto
asviution with offervesomce. |




i solution of malonyl chloride (2.477g.) in enhydrous dioxen

(50 €.Ce) WE3 mllowed to stend at room temperature for 13 duys.

10 C.0. of thiz solution wea then eveporsted snd the residue triturated
with water (2.c.¢.). The insoluble matter was dri.ad (140 mg.3 41x) and
had m.p. 13645%°(decomp.), undepressed by sdrdxture with & specimen of
the chloropyrone carboxylic aeid prepered by mother route (p. 40 )3

g deep=red ferric colour wes given in ethanol. The aguepus filtrute
gave, on evsporation, malonic acid which had mep. 135° from chioro-
benzme, undeprossed by admixture with an authentic specimoen.

6= Chloro=4=hydroxy~2~ket opyran«3=carboxyleto (200 ng.) was

treated with thionyl chloride (0.5 e.c.) snd the mixture warmed
gertly t1l1l all solid hod dissolveds Excess thionyl chloride was
evaporated off end bemscphenome {200 mg.) added. The mixbure was
varmed gartly over a free flame, when the contents solidified
gspontmeously. Trituration with dioxsn afforded the chloropyrunoc~
dioxin {200 mg,) which was roacted with jj=butylamine, thus
cheracterising 1t as the prbutyluminopyrunodioxin (see Table /5 ),
m.pe 166°, undepressed by authentic material.



Lrionyl chioride (23.4 cecs) wnd bengonitrilo (120 co.) wore heuted
togothor o o stoatebeth for 30 pinutos. Filtrstion of the solidy
trituration vith enhydrous dioxon and drying, ufforded 6'=ghlopg-i'sdegikoto=

{3%14%5:60) potozesipg (2235803 67) ws pule yollow
looflotay meps )300° (docorp.) from nitrobenzene (Founds Gy 56.0p Hy 2453
Uy SaU55 Clp 12,58, OygHigUaNCL roquives Gy 564655 iy 2485 Up Sel;
Cly 124650)e | |
(v} Dy Beaglicn of 6~Chlore=4-iydroxy=R=katocyrun -3Corkomilo agid
Goloride with Bapzonitrilos

3= Carbogyw=te=chloro=dehydroxymimkotopyrin (Usd3 go) wunstroatod with
a ittle thionyl ehlorido; to this solution wus udded beasonitrile (2 ¢ty

wnd the vdxture hostod gartly undor reflux for 10 mimitos. GY%Ghloro=2%34e
dikotoedephanylpyrono (3%4%516) notoxaning (0.2 gej 60:) erystaliisod
out and wus collectody it had mep. ) 300° mmd by rosction uith wuter (sve
bolow) efforded tho corresyonding €*=hydroxypyrmomnotoxusing, idamtiesl

with & spocinm obtuinod frop the chloro=product of propurstion (we
§ e Chlopoed

tielonyl chloride (5 c.c.) and coctonitrile (redistillod; 25 cece) wore
heutod togathor on a stowsbuth for 5 minutess The orange product (leuSges
19%) hod mepe 268% (docomp,) after recrystallissticn fran nitrobazonos
(Founds Oy 45.3; I, 3«.3’; Hy 6eB55 Cly 16,05, eamaafm roquires
Cy 45403 Hp 1498 Hy 5,555 Cly 1646/ )e



Laicayl chlovido (1495 0.ce) ondX wnsphthonitrile (1453 ge) woro
Locted toncthor poatly on u free flipe t111 o1l tho nitrilo hed dissolvaed,
wad thon on & otowmbuth for 7 mimutes. The golid (Igey 30.) ves
£iltored, veohod well with whydrous othor ond dpiods Hoeerystuliisution
afforded 6 =ghlopomstsdngiks snlrthy (3%54%516) potoxaaing
s oringo 1auflotas wepe)300® (docarp.) £rom banzonitrilo (Fouads Hy 415,

G tig¥, il roquires Hy 4e%.)e & higher ylold of #ho product wes obtedned
3¢ the rocction time wes exbadedy bub the quelity of tho yroduct wus
DOOTOTa

This wao propured sizilorly to thodenubthyleconpounds Laloayl
chloride (0092 cec.) wad ﬂ-naywmmﬂm (0e77 ge) woro ho. ted gently

1111 homogonoous, @nd then for 4 winutos on tho stouwrebuths The
6"~ glidopo~2*s 4~gikeko=tnl~papiitlivinyrage (3%14%5:0) umboxaain
(Qe37 Ze3 23, ) formed ovinge loaflobay maps 257° (docomp.) from
bemzonitrilomothor (Founds s 2475, cwss 0,1CL pocuires Hy 4e3i)e

7o « suspension of 6%=chlorow2sdedikotosduphaiylpyrano (334 %5;6)
wotoxiazine (0.55z.) in ehloroform (gg. 10 c.6.) was addod morpholine
{0e35 0uce) portionvise, with shoking, Tho mixture vus shulken continuously
$ili thé ovolution of hout sleckened, snd then hosted under rofiux for
severul pimrtes o coeploto the rosetions, Tho eold golution wes
filtered frav unused chloroecorpound (Uelgs )puuched with witor (10 cec)
evaporated end trituritcd with cahydrous ethor whon o 001id [yields OedSg,
(£4;) based on weight of aturting nuloricl cm:mml] vas obtiinads
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Tho 2'sdegikgto~C =iyorpholing=2=phenvinviing (3%14%5:6) watoxnaing.
formod colourloss microorystils, wepe 231° (decomp.) from dioxm
{Founds Oy G3.155 Ly 44555 Yy Dele Cmiimjéﬁsﬁa roquires Oy 624553 Ly 4e35s

iip Ca G}”e) .

This wes properod sinilarly to the porpholinophenylpyrunc-notozazing
{shove)e O'(hlopoeimdikotowdephanylpyreno {3%:4%516) motozazine (g )
wnd gebutylaning (078 cats) afforded, after triturstion of the resultent
gun with ethunoly &%elenwbudylauing-2*s4=dikoto=d~phaavivyriag (3'14°-516)
potoxezide us yollow platos, weps 195° (decomp.) £rom chlordbonzene
(Founds s Bebe Cyotly UM, requires He $eUi)e

b flalIw cJoil m ORI LY STl

Thio ves propured similurly to tho butylucinopheuylpyrinosnotoxasine
(sbovo)e 6'=Ohlopom3*sdedikotomgetenaplitlylpyrino (3%14%556) motoxazing
(2 8¢) and morpholine (0«54 cecs) afforded 2's4wgikotoet elimgoriholinge

dedegenbtiviurono (3%4%5:16) po {0.32 goy 29.) as bright yellow

louflotey meps 205° (decomp.) frow nitrobanscnerdioxmn (Fousds Cy 6645
iy ‘3{1‘@; ﬂp 7455, czlﬁmggﬁjg yaouires 53; 67, 0’ H’ %33 %‘3. 7.45‘,5).

This wus prepored aimilorly to ‘t}m butylazinophonylpyranoweotoxesins
{(ebovo)e GteChloromd®sdmdikoton2e’enaplthylpyrne {3M4%536) motoxuaing
(3 e} wne morpholine (1.6 ¢e0e) affordod 2'sdwgikotont telimgornholingsie

[3=naphthylpyrato (3%4516) Dotoxuzine (GeSS ga§16i) a9 yoilow rectangaler
platesy neps 275° (docomp,) fram nitrobmzane, (Founds Cp 66.65) iipdeS55s
Hp B4USe Cpylly Oty raquires Gy 6705 Ily 4435 My 7445;:)
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2%34=Di kot ov6 *ileporpholino=2ephenylyyrme (3%34%5:16) wotoxusine
{Ced go) end morpholine (0,105 c.¢.) wore hected together in chloreform
(30 c.ce) undor roflux for 17 hours. bveporation of the solvent end
trituretion of the residue with snhydrous othor gave G~ggetmorpholidos
$=garbosyporuliodide-4=koio=2=phonyinolomueing (Ve4t ge395,) which formed
oolourdoss feathory noodlesy mepe 315° from othenol (Founds Oy 6led;

Hy Se8y Hy 20u8s Cngil, Oglly roquires Oy 6leUs iy 54605 Ny 10.1857).
The produet wes slightly soluble in water and gave no ferric colour,

o) iR ALR WD O O PO RVLOT L0 L1 (O 2 A0 e Aem¥y 1

2% 4mDiketomt elieporpholino=eXenaphthy lpyrine (3%:4%536) netoxasine
(Oe38g.) end morpholine (0.05 c.ce) were heuted together in chloroforn
(Secec) undor roflux for 3 hours, Lveporstion of the solvemt, «nd
triturction of the rosidue with enhydrous ether geve (=gegtmorvholide~

: ot gephtlvlnotoxsgine (Vesiges€ly)y vhich

formed colourless luthsy wepe 189° from othanol (Founds Gy 64463 Ly 5.7;
Hp DeGe CpgliocOclly roquires Cp 64485 HyB.455 Uy 9.054)e The product
guve no ferric colour in equeous dioxmme.
(e) Lireetdy frau ihe gorresvonding ghloreuyrine-Loloxueilg.

To o gusponsion of 6'4chloroessdemdliketomi=/ =napithylpyraio
(3%4%536) metoxagine (2,15 g.) in chloreform (50 e.c.) was added
worpholine (l.14 c.c.) portionwise, Ehem the initiel evolution of heut
hed slackenody more morpholine (0,58 c.e.) was sdded, the selution vas
hostod under reflux for 1 hour and then weshed with an equal volume of
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wator md driods Lvrporstion of the splvent mad triturstion with dry
uotoxsaing (3.4ge3 78ji)s uhich formod colourleoas lithsy Beps 229° gram
othunol (Founds G G5e05p Hy 5e65g Ny 9e3e CyellpcOpliy roquires
Cp 64483 Hy 5edSy Ny 9.055)s Some spot tasts on this cospound are
desoribed on Pe33.
(v) Erem the soxruseonding werok atoxpsing

2*34=Diketomt ‘aliemorpholinos2menaphthylpyrens (a'séwss&) potoxsaine
(022 ge) wnd worpholine (0,05 040.) wore hented together in chlorofor:
(5oCee) wndor roflux for 1 hour. Evaporation of tho colveady wii
triturstion of tho rosidue with culiydrous ether gave G-acetmorpholides
S~curboxymorpholidowdekotos 2} ~nophtlylmotoxnsine (Ge25ges 93)s This
yroduct was idemtical (m.p, end mixod mepe) with & spocimon prepaved fyom
tho chloropyranowotoxsiing,

vere hosted together in chlorefore (S.o.c) widor reflux for for 3 hours,
Bvuporation of the solvent, mnd triturstion of tho residus with e¢thenod
afforded acotonowlslsS~iricerboxymorpholide, mepe 1768° fron: ehlorcbenseune:
sdedxture with a spocimen of the trimorpbolide frow degradution of &
pyrano~dioxin did not depross the mep. The product gavs a ddepeved
forric colour,

Tho chlorpyranc~motoxasine (2.7€g.) was hected undor reflux with a
solution of sodium hydroxide (2g.) in watar (20 Cecs) for 1 hours The
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rogsinous procipitete (probubly ‘woctons reoin'®) wuas filtersd off end the
fFiltrute seldifiod with diluto HCYy tho precipituted bongoic aeid Bud
mePe 11645% undepressed by edmixturo with en withartic spociman. The
product efforvesced wigorously with sodium bicerbonete golution and

geve no ferric colours ' |

weter (1 ése.} and dioxan (50 cece) wore hosted fogethor under reflux

for 10 minutas, by whick timo the starting mteriol Lad dissclved
(liydrogen ehlorids wes ovolved end idwtii*m ag silvor chloride).

The Jiquid ves filtored fram codimamty oveporetod 40 swmell bulk and

e littlo miydrous ethor addeds Tho 2'sd=gikabo=6'~lydroxy~s~phenlovrig
(3Me*=518) motozcaing (8.56@e3 567) farmed yollow cryotulsy m.p. 245°
{deooupe) from dioxenmother (Founds Cp 60,8 Hy 3.35p Ny Seds

Gy HigOgli roquires Gy GOy Hy 2.75p Ny 5.45)) This substance gave u
palerpod ferric colour in aquotus dioxmmy wid dissolved in sodium

bicurboncts solution with ef fervoscance,

| &*14mDikotowt *=hydroxy=2ephenylpyrano(3 ¥4 '=516) motoxouine (Vs Lge )
was hunted uader roflux vith ucotic enhydrido (1 cec.) for soveral winutes
vhon the hydroxypyrenomuetoxaszine dissolved, Um cooling, the liguid

G090 (3°14%5:8) potoxauing=6'~ugutules
vhich formed yolliow luthey mepe 205° (deeomp.) frow westie anhydride

dopositod 2%sd=gikoto-imphenyipy

(Founds Hy 44851 CyeHg0 N roquires My 447.)e This substunco geve no
forric colour in onueous dioxen and did not effervosce uith ‘godiuan

bicorbonuto solution,



L dmiikotomG talydroxywimp iy loyrane (S%84%010) Lotuxasins (JeClge
il gorpholine {(J.815 C.Ce) wore hunted togothor with chloroforn (1 Cee)
under refiux for 1y hours, svuporution of the solvant and triturstion
with other afforded Segootporvtinlide=S=guhony-i=kuloJ=pha ot ounis
(UeSZizey 615}y which formec yollow luthay t.ps 208° (doccmpe) fruw

ehlorobungene | (Founds Oy 59,153 Hp 4e75p s 8410, cmﬂwaﬁﬁa roquires
Oy 50633 He 4e73 He Sel8)e Thin product gave & douspered ferric colour

in sgquesus diowon ond diaselved with of Vevvascence in weronium bicurbonsto.

Lplonyl ohloride weo wllowed to stand with tho spprepristo aitvile

for « spoaiflied tine at room temporaturcy wbun tho produst formoed vos
Filtorel offe wushed with dioxan snd purified by vocryatallisutions

Thoge products dissolved in alkali without wirvciublie decorpositiom
sad esuld bo rocovered o ucidification. Faleworunyo ferrie colours

woro given in agueous dioxcn.

6 W NI S
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Naloayl ehdoride (4 cees) snd bmmmaa (2.08 esta) wore

Lowtod togothor on o steesebith for soveral hours $i11 tho reucticon
nﬁxbuw hw alwest solidified, Dry bonseno wos sdded mnd tho 501id (ledes
247 £iltored offs The G'=ghlorg=2*sd4=gdiketoemphany (3%34%516)

wmmvfmwﬁ prismatic nesdlesy mep. > 37 (Secusp.) from sz@:&
or acotonitrile (Founds €y 56405 Hs 3405 Cly 12,95, O, ti,0,00 roquires
Cy 56083 Ky 2,555 Cly 12.755)s -

{10 ou0s) waa added worpholine (0s44 c.c.) dropwiss, with cooling. The
golution wos woshed with vetory driod and evaporateds The 2's3degikoto-

hervivyrang (3%14%536) pmegdioxiy formed colourloss
orystulsy meps 193° (docomp.) from chlorobenzens (Founds Cy 6243y Hy 4eGp
iy 425, @lvnlsﬂsﬂ roquives Oy 6..03 My 4e6p Uy 44855)e

RO OF S8l (loriad with rinariials

Helonyl chloride (1.55 ¢.¢.) and piperomal (12 g.) wore bestod
togethor on a steambuth for 2 hours. Trituration with othor (undried)
afforded piperonylidene acetis acidy mepe 227 (docomps) (125 gegdli)s
wiich formoed eolourloss lotha, fror nitrobangene (Founds Cy Gieibp

Hy 4e3s Cales for Cygigly s Oy 62458 Hy 44%p)e 4 oimilir oxporiment
using excess of malonyl chloride geve the sure product,

i 00 e DB 2. Gl G0 TN A asddelnrdy

Lalonyl chloride (3.9 ce¢s) and eniseldehydo ( 24 c.c.) wure
boutod togothor on o stomwbsth for Y hour. Triturstion with othey
{undried) sfforded maixmigshyis misylideno weetic oeid (l.2g.317:)s



-7 -

whioh forred colourless yhorbio leaflots, mep. 172°(docomp.) from
chlorobangene (Founds Cp 67.355 Hy 5e8. Culcs for G fiy 08 Cr 6Teds

Hy 5a655)e

Melonyl ohlordde (3.9 ¢.¢.) end cinnemeldehyde (23.8 CeCs) were
hoated tegethor on o stosrebeth for U5 minutos, Triturstion with
ethor (\ndried) offorded elmemylidens melenic acid (G.1gs52:) which
foruod yollov rhambic leaflotsy meps 2068° (doocep.) from nitrobensmo
(Founds Gy 65473 Hy 4,95, Cales for CygHy0, v s 660055 Ls LeGi)e

Nelonyl ehloride (23 g.) wnd diamcotyl (14 ge) wore heated togother
on . gtocpebuth for 1 hours Trituration with cerbon tetrachloride
afforded Zegogiyl-6'eghiopoe2tidwdikebovpethyloviine (8%14%530)
re2ioxdn (15.5 go3 755%) which hed mepe 40,5 (decamp.) from othyl
nootato (Founds Cy 46,653 Hy 3.053 Cly 185, 01011,70631 roquirea,

Os 9Ce45) Hy 24783 Cly 13,7;)e This substunce was soluble in dioxen
tnd chloroform,.

Te the ohloropyrano=dloxin {1 g.) in chleroform (5.c.0.) wWas
added eniline (0.8 o.c.) dropwise. The sclution wes wuahod with
diluto scld and wotery and tho solvent ovapor:stod. Tha Zeggotvietts

ae (3%84%516) w-gioxin hod mep.183°
(decowp) fram aestons (Founds Cp €0.85; H, 4.4y Cygliy 5048 Foquires
CQ 50.953 ﬁ’ %.15?;)0



Lolonyl chloride (1,95 c.a.) ond bensil (2.1 g.) were houted together
on & steabath for 30 minutes, Triturstion with ethor afforded J-hemzovie
6 '=ohlopp=214=dikotomdephogvipvranoe (3%14%516) wediaxln (2e3g.3605,) vhich
bed mepe 300%(docomps) from chlorcbensene (Founds Cy 624753 Hy Ze93

Cly 9e28. Cpifiyy05CL requirss Gy 63.15 Hy 3.3; Cly 949))e

Rangeviet talind! otholapinged s fud kit oularhgulvomans [ 3994

To & suspension of tho chloropyremosdioxin () g.) in chloroform (5 ous.)
was added diethylaine (O 7 e40s)e The solution wes weshed with dilute
woid end wutery end the sdvent eveporctod, The 2-hunguied'=Hegigtbviming-
3':&%&3}1@%@ (3%34%516) megioxin Sormad bufi-colmired
mioroerystals, m.p. 190%(dooasp,) from nhlnmbmma (Foumds Cy 68e45s
Hy 54053 Uy 34850 Cpgllo0cN raquires Cp €8.75; Hy 5.053 Hy 3.35/)e
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