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In ordsr to aveld cenfusion in $he aystematic

rred %o in this paperw,

fellowing systen has boen adopled: in nominmg toluic seid

derivatives, the muclesy substituent groups are punbered
ag uspal, beglnuisg with the soid ehvbomyl group: in

neming the phthalides @yf@%mggﬁai&g %o these seida, the
original sembering of the groups is retained; whers it

becomes nocessary to diffevontists botwean isomaris

phthalides, the nomeneclisture enpleyed by Eslévon
{9+ Co Se, 3211, $8, 1716.) is utilizeds. Fellewing ihis
system, the respective struetuzes for the o= ond
/3 ~phthalides of B-nothomy-n-tolvic seld ere ronrssented

ag gheun balove
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i gases where ihe mothyl zroups present iz o

aeumponnd remain lntest:

& reostion, the aymbol

ie is veed for conwnn ienee, in pls

M
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4 Ty wown it wn f s T 2
evhers, sud srovstis

b

stullisd by seversl investipaters, under verying ezssrimental

genélitiong. Thug, phemols

fex

rmaidehyie

! phenclie sthors condeunsge with

£y A I 5 sim s 4 b o & T DI s 2 g e
£3, £411; loderer, Jo Pre Uheme, 1894, 11, 5O, %

Un the other hand, Fe

» Se, 1985, 127, 195.}

{

g not condonse at 211 9ith

Ly

gl

that on belling with ozcess of formnldshyde sud consertraiesd
hydroenlorie aeld, the sorresponding meconine ig Lormed, in

mederetoly pood vield. This

noiable in that 1%t revresents the Pirst succossful

application ¢of this =

and the resctions lnvelved may be indicated as Zollewse:

(4

MeoO (Hc1) Meo
Me O iH+Oo=cH. >
'y 2 (~Hpo0) Me O C[Ha
COO—iH! (l) Co o

g=Voratric aeld. fooonino.
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Me O (Hca) Me O —

C o O—-“f ," g;‘ﬁ} Co-— o

%(@ %@ %%ﬁ %i@ -3

This type of reaction, in whieh formuldehyée and

hydrochlorie asld are tsed Lo convert an avomatic seld %o

the corresponding phtuelide, will be reforred %o, henseforth,
@ﬁﬁ%&g 28 the noreal reactionme This desiguation i@é merely
for convenicnce, and is not intended Lo have any theoretical
significapeo. The mechanisn of i;ﬁzm w&@%% is g@gmmﬁg

eoneidered Lo invelve tho gliniration of the clements of

ang the sromatliec seid, the
euing part of the phthalide

¥ing, w8 1llustrated sbovae

Hitter, Sen mnd Paul (J. Inde Cheme Sote, 1927, 4, 525.)
gleim te have brought sbout the normal

- reastion, wsing
sregorcellienice acid {3.6-dimethoxy-o-toluic aeid), thereby
preparing the @@z&%@%@mi% pathallide, according to the
reaction,

Me O OMe (Hcl) {VIe_O\ OMe

—_—
Me —  + CH,O0 . Me CHZ

~ 14
Co, H (lao) Co-—-<£
(3)
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ive po sxperizeniasl

L£,5=8

o — CHpz 0 — CHp

[ l HC1 /

e

Zwven sffer loag Bolling, this roocticn 218 not coLLT,
and enly & small yleld of an sapily syryotallizabls gabe

)

gtanee, of high molecular welight, was obiained. 7Trem thig 1%

would sppeay thet the ease of piperenylic oeld vepresents an

5 p

wover, 1t sheuld be noted

gzeeption e the mormel resctione. W
at this peolnl thut $he produst obiained was ned roported $o
astntein ehloring. For thic reascn, the vesciicn invelved

may bve oaly of winer It L gomnegtion with the

2

S — I B s, B oy gt B B e o0 & B Y e el s o g S8
brosent invegtigedion, he fovmation of ehlovinated



prefustis is of parilienisy |

Carisie other reocotions, whieh vesult in the

roportete Fwo reseticns P8, iﬁ%ﬁ%@@ﬁg gertain

methonyl derivetives of the m~ sud p-lelule selds,
regpegtively, heve beep pludied by the writer, and ihe
yemulbs thes cbtalzed ave prosorted end dispusesd in fhig
RenTe

In the ecurse of an ipvestigetiecn invoivisg the prep-

methezymnt hellic eeld, Cherlesworth

ané Hcbinsen {J« U e, 1884, 1531.) nitompied %o use the

sothed of Terkin, Hivords end Stoyle, Yo coovert B, Bedizeth ouye

pebolnic seid o the coyveosponding phitusliide, by the norssl

reaction, a8 chown belews
Me ' Me

Me O OMe ((,{QJJ Me O — oM e

+ CH,O CH,
C"’ H aO) T {

However, o pogh rescilon wew found te ocosuy, sincs the
phibalide won et o %&if%ﬁﬁ T the other hand, an

wnidant if@@% preduet, hich melied 2% 101% and contelned

chlorizne, was isclsted fron the mivture. Furtheroors, this
zubatanse wes net ldontical with 3,5-81nothouyeder w%%g%w
#é heving the stroclure,

helide, o comp
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& giedy of the resetion produsing
ghlevroproduct hee been ingiuded in this paper, o the

suggestion of Dre. Chovieswerth, whe very Rindly provided the

ﬁ*@

ariter with o suell quentity of the reguived 2, 5-dinsthouy-
peteluie golde
In evdey %o gayrry out & gypthesis of %ﬁi&iﬁ%@@ﬁ«@f@ﬁ

i4,8,8-trihydrony=Een bo ﬁﬁ%@%?@@gg Zebinsen

£

and Tedd {J. G- Se, 1833, 181, 488.; found it nogesgery to
4 : -

g

N e e i Bom g i
propare J-metbyl-fen

whalide, frem the gorregponding

€ %?

senothory-n-tolaic sclids In this cese, szein, the msthod of
Perkin end co-workers wes iried without gucesss, and su une
identifled chlorepreduct, which 4id nst pecn is %@ the irie
g¢hlorephthalide, wae chialned i Eﬁ%@%@ @ﬁﬁ&@ﬁiﬁﬁ%ii&gu Taig
profdust io not zeferred io in $heir paper. & sindy of this

roaction hes alse boon ineludsd iz the @r@ﬁ@&%“%@%&ﬁ%ﬁ%&%ﬁﬁﬁa

Uf gourpe, 12 the noymal ¥ agtion b

been resdily formulsitsd ag indiceted Holom:

Meo -~ prMe | (Hc1) MQOW//
+ CHpO ——> CHZ

(‘” H aO)
(6)
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Befors proooeding to o Giscussion ef the rosults
ebtalined in the
cut the practisel valoe of {the ne
of preparing yhihelides.

frior to the synthesis ef the seeonines by Perlin ot ale,

present work, it seome sppropriste to point

g
~

zal resetion, ag & mathed

already deseribed, the only svailsble preotical methed of
shiaining thepe pompeunds from thely pevent seids consisied
in gendensing the nelde with chlersl hydrvate in stwong

mizhoerie aeld (Fritegh, Anne, 1898, 201, Bl.le Thum, sonlye
2 B Sl B W

ing Wde reastilon Yo gs-verstyie seid (s, belew), Friteek
¢hiningd the eorrvospending Prichloronetlhyiphtunlide {Ble

This vas thon decomposed wuilh sguecus glkall, ylelding @
%@r%@%g%%&faﬁzé {ei, whieh on dsourbozyiation govo %%@ reguired
meoonine {di. The steps involved in the proeces are indlested

balow:

’\/leo /\L (HZSOA}) Me O
Me o '+ 0. RS

. - ! -
{H+ Or=ClH— ccly (—H 2.0) Me o C+{CC73

L l
COO—il+! (r) co —o

g

(a) (b)

(ac[. Naor) Meo \L (Heal‘) Me O
" Meo czhcoo# Meo -

(-nMac1) (~co,) | f“a

() (<)
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The yield of meoonire btalned by this pothed i3

very love T propsration iz ¢ single step, using

the soid foy gordtorpation {pege 1) fnsisad, ie
ewvicusly & soporior method, being more couvenieont mnd moze
efficfont in sotual prastices OUn the obher hand, the
formaliehyde %@%&@%.&@%%@ o be more vegtyieied In |
applicstion, oo for s con be duduced fron the informelion

availabls.



#ings the

cutline of the resuils chiained will be presented at this
point, iz oxder 4o provide g baosls for ihe theovetlesl
dlvsusaicn.

9ith rofererwe to the previocds work earried out in

sommention with the resstions yofovred to in the titleg it

way ve montioned Thst the vosulis here oblolned ars 1n asproce

snd, by Charlesworth

spt with those yeporied, on the ome B

ond Boblopen, and on the othew, by Relstriek, Hobinson and

Zold, inpefer ss ths nermsl rosction 814 not oseud in theue

cases, and corteln Lithorio umimown ehloroproducis wers
ohtained. However, 1n the pressnt work cortein sdditionsl
nep-chlorizated produste were alpe chtolned, snd thepe nrs

- aleo deseribed briefly beloue.

4 ehlorevroduet (I, ne Pe, 175-176%) was obtalued

from the resetion invelving Bemgthomyemstolule soeid,

Zewn

elichyde and comeentrolsd hydroshloric seid. The evidense
mifesd

shiained fvom epslpsis, fron sonersl phyalenl and an

properiies, and froo ecuplidereticn of seriein pensynl
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k¢

Hle Doy Lie=176%

%y&ﬁgéz rounives 01, 15675 E@

& noneehlorinetod prolaot {15, me De, H47-048%)
£xzn the shove resotlon. The geseral

inad
%%%%%ﬁ%i%% gf $hiz subptonce wewve Luvestissied, and o atlemt

o

wog mde o dotornlne 1ic empizlonl forsmule by olomenlewy
analysig. Howevew, slneo the recullc of ihis enelyeis 12
2ot sgres wilh euy fermpla wsupeeled on thoeoretionl ¢ ?@@@éﬁﬁ

% Lo sbill in doenb%.

the troe formals of the sobul
& mpall guontity of snother nep-shlovineied product

{111, me Pe, 263-264° 4.) wes isolated frem the sbove

resetlen. This gobatense is closely similsr to II in gemerval

propertles, spd there i@ ¢ theoveileal pousiblilily thet

mennt

those twe compounds sre sirseturally igomeric. Yhe o

pf 11 iselated wae %ﬁwﬁﬁéiﬁi@ﬁﬁ for conelunliye annlysis.



4 third nezeshicrinated preduct (IV, ms P, @%wvﬁﬁé et
phtalined from ke snue yopsbion, shove, but eo2ld 5ot be isolsied
in sufficlent gunantilty for snenlysis. lHowevaey, the general
propsrtics shserved indicste that this yroduet iz the moum,

ceel phihalide. {Sse eguetion 86, page 8} The siruciure

shoun cn page § raprssents the known < =phthallids, Se e, 105.5%.
The /3 -ghtialids, Me pe, 185,59, i ales koown, end ite streo-
tuyre hag alrw 28y besn indiested {page The melting-noint of
profuet IV, 94-26° [aot very chewrp, however), fozethor with the
& mizture ef

cther ovidenge avallable, sugseste that 1% mag

the <= and 3=isoneris phthaiides.

4 ghleroprodnet {V, me Do, 120-180°) wos obiained from
the voseblion invelving 8,5-4imeih

oxy=g-tolule acld, foronldebyde
ané concentrabed hrdreabloeric selid. The probshle sirnsture of
kle opapound ig indicated Delow, the ovidens

o from spalyels ond

W@ﬁ@?&l @gﬁgﬁ?ﬁiﬁw belng in sgrecoent with this strooture.

Me Bie Doy %@gm%ﬁ?@

Pomnlls wl 2&:«@2«3 ow

CH—-CHHSC
— “4 HoC L {One detorninetion).

Co—o0

MQO . I‘Olvle

5 g 250,

§C32H350408 yegn




& nopeghlozinatsd nrofust é‘%}:‘%g e Do, Shhsl g?ifg.}

was alse chitalsed fves the obove Touotion. 32 in the oaoe
of produet 11, the zoperel sropeviies of $his gabstanse,
tegether wilh sertaln thsoretien

1 consideystions, suprest

a poesible strnebuss! In this gsse, however,

snsiyvels of the pmell swcust of sompls zvailshis 414 pet

yield eonsoxdant repulils, therefore no conelnsisn aonld Be

oaghed ss to ptroeturs.

1O,

4 gomplete repeort of the szperizental %?igﬁﬁé&

ebtalned in eonvmetion wiih the siz produets deseribed mbove

32 given in the experimentel seetionm.
Cortain obhey profucte, which vere cbtsined freonm

verions sceessory sxperivents, are morve conveniently

@eseribed in cennection with the theorstlenl Alsenoaione
411 the prodects whieh have bhoen obiuipned In inls

work ave avlsurless golidn.



I o898 ¥V ave somsevissd in Lakls

in order to srrive st o possible straciarve for prodoet

L1.4% wes nseessery, ob wﬁﬁﬂﬁ to 1 agpumptic B8, and
then %ﬁ tent ths profmet in BEGE o panpey as %mﬁfg oF

ﬁ%@?@%% thetiz aussaptions

%o these involved In the formetion of wrelset I. Trom thias I3

groupn, and likewise, thet L7 awy OO group of the bonzens rins
vexs sttacked, 1t would probebly be thet one in the ortho-
position %o the carbozyl groups

20 of Broelhonvom-toluie seld, tharefore, the

methomyl gromp should vemnin Inteet: euny recotion Involving the

the

nacleus shonldpeony ot the erthe-pesition, exd therefore
mete-gnbatitated mebhrl grovp should net roedily be ottack:

o %
e

Thue fer, then, 1% is elear that preduet I probebly centains,
unehanged, the %ﬁ%ﬁmz pathyl ang mm@%gi groups of the
parent agld.
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vervairic selds, referred Yo ahove, 1% woo foond 1het Lhe
20ld snzboxyl group hod boon obbtoshed snd sonvertsd to the

whithallide, thune:

Me O MeO
Me O~

Thiz change clearly invelves the less of agld

properiiss due to the carbozmpl groap. Thus the produch

wonld be mentral o litmos, lnactive %o sodimn blearbensie

sintion and pousinly inpeluble in sgueons 0lksli. Frodued

it

I exhibits these properiies, 4iffering in this rospest from

the parent seid, and svprosting the formaition of 2 phihelide

sLreslarge.

Hewever, product I alsc contains ehlorine. Ividently

thiz chlerine could be progent as & muclear pubatituent, or

‘ol in the Je-mstiyl greup, or finelly, in the methyle
ene groap of Uho suppesed phthalide rFing. At this stage it

Becns rather pointless %o spseniste on its twme position,

Bines %als gen rveadily be detormined by fovther experiment.
However, sines theoreticol eonsiderations indlcate thes the

88ue, repardless of the poeition of the ouboiitntsd shlorine,

2 of the resctlon would probablsy be gépentislly the

HEah




the final possibility referred to above has been sdopbed, as
& baesis fer digeussion. Lost of the theories of formatien
stggested for produet I will be found equelly useful even i
this aseumption is shomn 30 he ineorrects In o geheral way,
it will be seon from the discussiod to follow that sube
stitution in the phthalide ring seems probable.

How, ezmperimentsl svidence shows clearly that heth
formalishyde snd hydrochloric scid ave levelved in the resction
Horeover, two definite nrodusts «- %w&iaﬁlefﬁ&e%h3z sther,
{CH;01)00, and ehlevomebhyl ether, CHzOliEpCl, respeetively --
have been isolated fren e miztore of commeveial formaldehyde
anld hydrogen shioride {Stephen, Gladding and Short, J. Go Se,
1220, 117, 880.), end o third pr roduct, chloromethyl alechel,
ﬁiﬁﬁgﬁﬁ, hag been suggested by several authors, a8 belng &
possible intermediate compound invelved in ﬁaeh,raaﬁéiéﬁ@
{Grassi-Crisaldi end Uaselll, Uazzetia, 1898, 28, ii, 477
Stephen, Gladding and Short, vef. given)s The existence of
shlovemethyl sleohol is sbill in doubt, but that of the oither
bwe @ngs&aé&;haﬁf%eeﬁ definitely establighed. Sinee esch
of these compounds condaing the eh hleoromethyl g?ﬁ&w, it peeng
legical to expoct that in t@@ gr%&&ﬂt eape, pince o mizﬁar@
of ﬁermalaehyée and hgé%sahiﬁrie aeid hag &?g&ﬁ@l%lﬁ %Eﬁﬁﬁﬁ&&
a ahi&r@»%ﬁ%sﬁiﬁu@aé g&%ﬁaiﬁﬂa, %he %abﬁ%i%a@ﬁ% nght be
the ehlefsﬂﬁﬁhyl ZToup iﬁsalfa &@Q@fﬁiﬁﬁ to tiig view, %ﬁeﬁ
vroduct I might have the strsctore ?&@f@%@ﬂ%eé by f@rm&la

te), b} er te}, shown below..
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“Meo Me - MeO CHaCHzC1I  Me O \\~NM
CH-CH>C1 CHp CHaC1 T
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Co-o co—o co—o

{a} ' %) {e)

S11H330200 reqnirves €1, 1846950

{Pound for Produet Iz €1, 16.38%%.

Juo ghlorine determinat
aversge valus of 18.380, ghouwling

and meleenlar welght dstorminstion ecnld net be earrisd oub,
for ressong indigoted iz the smperimentsl soclion.
Phe aoiros of socovasy of the mpthed employed fow

Tele

shlorine eetlmetion {ehlorine romoved by method of Step
end eptinated by Tolhawdfs titration: sec Thorps and Yhiteley,
"Grganic Chomisel Analyeis,” papge 52) secms $o ho o motiey of

contyoversys However, the resulbs obiaizned sulablish ths foct

that only one ston of ghlorine con be pregent in the melesule
of preduet L. ©On the other hepd, 1% %5 ovident that those
ropnils are not sufflciontly sceurate to 2lizinede the
poeaibllity thet prodect I hes one of the simpler structores

@fi

e

{d}, (e} or (£}, indleatel
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F108e0s0L rogulires CLl, 16710

. 2 LT S T & ey
{Foand foy Froduet I: 1, 16.325).

However, in view of fhe evidence ﬁiﬁéﬁﬁytﬁﬁﬁéﬁ in
gonneetion with eertain chiloromethyl coppounds, @d connifers
foz the 418%ieuity of fovumiat ﬁﬁ“ 2 plaugibls “%ﬁ@%i%ﬂ‘ﬁ&% gh
wonld produce {4}, {e} or (L) unfer the proseni conlitioms,

the forssilcn of guoh sbtyustares goong

b
S

£t

Bl

St
far
o

Porthermove, reascticns yieldins the
{ai, ib) entd (e}, involvine onlovemethyl ﬁ%@%@i@@%%ﬁ%# ean

be Zormaleted in s 3 rlonaible wenner, as will

these Teasons, @%ﬁﬁﬁ the Dossible %ﬁgﬁ%%ﬁauﬁ

Thus far 1% hes been peinted ont theb the svailable
theoretlesl evidence ig in favour %ﬁ'@%@%ﬁ%@?@-%&}, {b) ex
tel vether than (&), {8} or (2], but thal the meihed of
yeie hore empleyed is not sufficiently ascursie %o
s bh
{n} er {8}
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however, silher siroeture

7y

2
fe
°
Lo
e

¥ Ue conslidorsd beo reprogsent produet I. The

guestion srisss, whieh of these Lo correect? hile thers ig me
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docicive svidenos svailebles i thils eommestion, the verisus
inte in Zaveur of cach vy bo snomarized

In Zaveudk of (8}, if prelismi

- phiballide fermation

be sasommed, ol there is some evidenpe t¢ indlesic thet
this is the case, it scens that the methylone groop of the
phthelide zing vonld be more rendily alloshed than the

3 groups

nuglear-pubotitnied nethy
ﬁ@%@@%’@g i 1%

enly the tolnie 2034 dov 3?g%i%%* { Bematho z§m@w%%$ai%ﬁ

ey be g%%zaﬁé cut that, sc fow,

@;mwz%%%a@@;mﬁ%

Gy B=dimnthoryey

: penzole seid dorivativaes

ehloroproduete, vhlle nome of
piperenyiie, @w%%f&%%ﬁ@@‘gﬁfﬁ%zﬁa seile] dov so. ibis
sugzensts thet bhe sobstibuted methyl group mey be cssential
t6 the resction, end thovefove, may oven be dircolly
isvoivede

The only evidehue in favour of stvuoturve (o) sppeers

iﬁf&@%%&?ilﬁﬁy%f-ﬁﬁ gediohioros

66 e Ghe faot that either ok

methyl ethew, In the dxy siete, ven bring ebeount shloromethyl
E #

& 8% s alkyl-substitoted bensens
derlvesive %ﬁ%@@ﬁ%@\ g% ale, ruie glven, page 18). |
lnsidentally, the differvert ewporisentsl conditions in the
present csse would be expested B0 influence She course of
such & reaction, if it cceuve 2t all: end. the setlion of
%ﬁﬁgﬁ ehlére-cthors on gubetitubed sronuiie agids, sueh es

the tolnic welds under comsiderstion, Lo 208 Luowne
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seld,

Me

MeO

[

Me

Me O

(d a.)

‘.._+

CH

(a)

CO -0
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(-Hz0)
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%Z)’;EW

Me O Me ' MeQO Me

?H*CHQEC:L#- NajoH —— CH-cHz oH

Co—o (*/\laCl) co—o

(@) ()

—_— s —_—

(‘Hé_@ CH-CHO C%I—{~c:oor~/

Me O- Me
{

CoO—¢ CO— 0O

(R) ()

(Hear) Me O Me

—

(—coy) 1
CcCo— o0

(J)

Since beth lsomerie ferme of the 26i8, and alas
those of the phthalide ave kueown {leldwom, J. C. 5., 3811,

=

» 4718} 4% should be e{g%mg% matler %o identldy thom,

¢ a8 predusts of the sbove resediome. I£ this mers

@ {a) wonld be indiseted, ané

ze, of coszoe, siracte
theobove fermintion would then apply to the forwmtion of

the < -isemeric slechol, meld, 2to., from the parent

< =chleromsihylphtbelide. Similarly, fermstion of tho




PN

. Me O Me - Meo Me

{
o —Co (“NE‘\CL) g —cCo

(k) (1)

o] Me O Me. Coq Me O — Me

( OHC-HC —_—— HOOC-—HCIZ
K40 | '
29 0O—cCa ‘ O—cCo

{(m) (m)

(Heat) . Me O~ Me

( ’ Ha?
-co
2) O —Co

Conversely, 1f o 41fforent sarboxylic scld wors ohe
tained, epd 12 %tnis 1ib wiﬁ% 7lelded the phthmliide on do-
sarbexyletion, eifhor structure (B} ey la} vonld then bo
indlieated lpage 17}, and the true posliion of the carbezyl

greup would hove to be ascertelnod by furither exveriment.

In gny cae of the cemes outlined shove, separaticn
twe strusturelly isemevic alschols, aifdehydes, zeids ap

phthalides would indicnts correspending isemerizs in the

original chloroproducts The teple of iscmewisn will be
considored furtherlater In the discusolionme
Lopldentally, 1% will be nolsd thei the sirnctors

{e} siresdy indicated (pege 17 world nob eopesy 0 ho

N



sepeble of shoving the fypne of

raforred tos Howover, 17 prolininery

weys lovelved 1o its zredaction,

that the lsomerie 3 -phthalide would yleld 5 corresponde

ing struotuve, in whish the @%&"*@%éy ¥

poesition {2} instesd of (6], as indicated balow:

MeO Me
H,C CHpCL

[
0O —co

Serivative of the /S -phiusiide,

sorrsgponding te o), *m;:f@ i%s

Cther expevimentel evidense %n support of %ﬁz@
genoxal siractore of produet I o 53131 laeeking. Thun,
gomplete carbon and é:y:zm;%m gotimabion, m%%ﬁmz Gatar-
am@%@ d gnd the prepareation of saitable derivelives

nag

segaary, before the trane siructnre couid be

Agt

setablizghold.

£
@
iy
o
e
” 3

ihe Bature of Frofuct Ve

By eimiler reasening to thet siven in the proceding,

it way bo shouwn that the probable strusture of ¥ ig thet



indisated bolow
Me O - OMe

CH—CHoC1

cCo—o

N

Gypi17040L weoulizes 13.8

Ly for C1.
{Pounds ©I, 12.180).
i

3

Une doteyninetionje.

In the sase of produet ¥, it is ovident thet

@

<=3 Lusomerism, of the type suzposted for Produs

bt

&)

is popsuible, oo shown by the strseture sugrested shoves
s =




B

it is evident, from the styuctural formals
tentatively sdoptod for profuct I {fermule s, page A7),
thst it chould be capoble of oxletlng in twe distinmet,
=< = and & =isomers, respectively, sseordisg te the systen

stracturelly isomeric ferms. These wenld be terme

of naming employed by leldram, who wes the firet o isclate

and study the noreel iscmevile phthelides of Semplhonyemns

toluic acid {wes vofe, poge 1le 4o alyoaly ssntien

e,
the (= and Ceforms of srefeel I wenia then heve the

strastores shown helows

Meo Me. ‘ Me O Me

CH=CHzCn ClCH —HC
[ =

CO—0 00— CO

o »igomare 3 wilammets

although leldrum prepered both the normsl o= and
3 =phthalides of Bem

thegy-n-toinle seid, ond the aotrespond
=ing izsemeric gerbemylie seids, be was spable %o @%i&%% the

- @Orresponding isomsye of the srichicrome thylphihalife.
However, he considored the %ﬁ%%ﬁ%ﬁﬁ% of thege isomers ieo
be highly grobsble, eud belleved thsd the mizlure he used

in the hydrelyals {cee below) was o mixzture of $he (- ond
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for the f@?@@%ﬁ@ﬁg

Qv

frow guch & nizinre, of the mors essily sapmraisd i seric
phthalides, by hydvelyeds of the twichlewomelhylphith ;%;ifza
exd sphosquent decarbozyieticn of tho iscoeric neoids

ehieineds The ctrpeturves spsigped by Ik

hypothetisel <= znd S-trdchloreoethyiphthallides, sné o

1drem be thoge

the eorrespending seilde end phihelides which he disvovered,

are she

Me O(\Me_ Meo—/ Me

{(~— CC Cl.C-HC
<{:_( 13 3 N

Co—o 0 — Co

Beligbhy lebe-nathony~ Shyl-fe-mathony-

< =trichloronsthylipkt richiorvomethylohlhelides

Meo ( MeOT Me
CH COOH Hooc-Hc

co——o ' 0o —Cao

< =garhbonyset

trgEphthelides,. B -garbe




iy e

MeO N Me MeO — Me
CHp H,c

Co—o 0 —~co

=ithylefensthony~ S=lipthyl-b-nathoxy=-

X =uhthalidee /3 =ghthalida,

{pepe 25) Is purely o theorstical spac

mption, since

terial ald not permit investigeticon of this

shorbage ol me
preblem. Sines no dimet oxporimsntal evidence of iscmwriss
i 2vileble, the formls ef the (wiggey iz noed 1n ithis

2 of unplfermity, snd iz nol fg=

vaper merely Zor the gsk
tendod 0 indiento whothery this product g sotuslly the

£ = p¥S-ipsmey, oF o niztars of the tvo forms. 43 pregent,

2!

the formsls for thede-ghlovomsthriphinelids would ssvee

eouslily wells



o

The styooturs sdopted for predust I suge

1% might reset wish slechslle sodfon hydromide in the

IWeol/( Me (016) Moo 5

———— T

CHCrpleL wNajoH —— CH-CHpOH
’ [

Co—0 ("/\/acl) CoO—O

fa) “

In view of this peosibliity, @ spell smount of
prednet I was troated with slcohelle csustic soda, and ths

dotells of srocefore ore ziven In the espevivental goeticn.

ﬁﬁ*ﬁf@?ﬁ?g %2% ﬁﬁ, 55 fEpan:

- repults obisined are sutlined
bolowe

i nenechiorinated prodect (1L, Mo pe, 155-140°) wasm

isolated in small smouut from the roseilon mizturs. & fow

gensral propertics of this produet ave shown iz teble II

fpege 82), slomg with those normally exgested for the hypo-
thetieal slechol referrsd Lo shoeve {gle The properiiss of

the Inown QSephtihalilide sre salge given in the table, fer

purpones of compariscn.
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The Nature of Product IX.

The exact nature of preéa@% IZ vemaing unknown a8
:ye%; since the quantity obtained was insufficient for
-analyﬁig‘ However, sinee it cannot be product I,Jié is
clear that & reaction invelving sodiunm hyér@xiae and product
I does occur. Sinee 1% is neutral to litmus, inactive to
aqaeaéa sodium bicarbonate and insoluble in alkaline
solution, it probably does not contain the acid carboxyl
groupe. Sinee ne colour is produced with Pferriec ehieri&e,
it is not likely %o be 2 ;@h@}fmlal Unlike predﬁet"l, it is
soluble in hot water, which might be expected if substitution
ef & hyﬁfﬂxyl group for chlorine had ecourred. Similarly,
sush a substitubion, éther‘%hiﬁgs being equsl, usually
tends to lower the melbing-point of ihis tyﬁe of compound,
s0 that produect IX migﬁ% be expeclted to have a melbing-point
lower than that of the chloroproduct I (175-1760), as
iﬂdi@ated in ths‘%a%léo Incidentally, since the hypm#
thetical aleohol {g) reforred to above should be sapable of
existing in two isomeriec forms, it may be that IX is actually
a mixture of the o= anﬂ.ﬁ3§130mars, in which case the
observed melting-point would probably be rather indefinite,
2 econelusion in agreement with the above resultse.

It is obvious, of course, that the sbove cvidence
is altogether too incomplete $o indicate the nature of
produet IX. HNevertheless, it is evident that msny possible
struetures related to I are practic=1ly eliminated,

1 .
Any non-carboxylic phenol here possible should give this test,



B

Ineluding the corregponding carboxylic acids and the
e(=phthalide. Since the enly likely, knawn gompound

- remobely resembling IX is the A -phthalide, the latter
hag been incluéed in the above itable . However, it will
be seen thet the properties of IX are in geperal agree=
ment with those expeeted for the alsohol (g)e Purther-
more, the formation of & priméry aleohol by the reaction
suggested is simple, end agrees with that of analogous
sompounds, while the formation of either the o({~ or

-3 =phthalide, or both, frem‘the same materials,4w9ﬁlé_be

more difficult to explain on theoretical grounds.



Bafore dipeused

sone goners

rousticite

&isovosion v @@m&@%M% sim W%E@@
fornnis of produeh %® @1&*@%@ rongtning invelived %@i@@
considered $o appldy with soual f@fﬁ% %0 the formatien of
¥, voless othey wige indiocatod.

Ihe @%2@&%@3@%@%% I iz of gpevisl intevosd, sluce
it zeprosente o devistion from the normel resotion, and
142 provable %@Eﬁ@%&?@w in the Ilght o
obtalned, hns alresdy boan

wi%ﬁ% zachk o chloroprodoot dove form, 1t i ovident
thet %%@ yéroahloric ou

: BT

‘#A

¢ must toke pavt in the reselien,
in the prosess ventribultise ite enlerine %o &he producte

ﬁ%%%%wgg ﬁyaﬁﬁa blerie eeld alone bap no sffeet on S-methonye

thevefors, that formmldehyde is alsc sosentisl %o the

roaetion.



s phthealide, by the noymsl

resetlieny then eubetitution of the ehlorsmsthyl group,

e give nyvodust L

RORY %;zss at lesst tve fiffecrverd

ways ~- either by divect resetion with the cripinal
Yoagents, o8 showm boloy,
Hi-c1 (Hea) | .
t | ca
MeO Me io":CHa Me O Me
ClH —d 1 |
1 CH-CH,C2.
[ (-Hz0) I e
co—o CoO—o

(1)

== B¥ through the nedliom of an wnsteble, intormedisie
somponnd, eshleromsthyl aleohel, prodoesd by sn indepondont

reagtion loveiving forzuldehyde and hydroehlovic seid, ap

- Zellouss
CHz--~-C1 CHy-C1
o+ — t
e I I~ OH
(2)
MeO Me (ch_) Me O Me
CHAH F Hioketycn — & CH-cHaen
co-o (-H50) ‘ Co-o

(3



™

02 gourse, %o both of ¢ muppested shove,

thera iz o connen chlootlion, nowely, that no sush wo-

5*’%%
iy
i

pabpiitoted phthalids hos definitely beooz lgtlated frem ths

repotion, elither In %the proment work or inm sny previcas
ioventigstion {oape &) lowever, %§@E@ is sgome avidsucs,

%o be meontiosned leter, thst foriheyr piugy of o none
ghlovinated produst (IV, Be De, 94-06°) may show it te be

a miztare of the o= epd S-phthalides [lnowen o<w§%%aﬁ%i§%g
Zs De, 108660 Imewn Aﬁw§%%%@§§§@9 Te Desy 185:5%1s Im
view of this possibility thorefore, this @%%%@%iﬁﬁ may be
diseounted, for the present.

i% gow ropaling o t@&miéiﬁ whiah @ﬁ %ge %@@ 48 @@?z@

of onleromothyl ﬁ@%@%%%&%ﬁ@ﬁa gappested sbove, ig the move

probeble. 1t wonld seen loglesl te sccept the first
suplemation, 1f i1V wore not fov ﬁéf%&%ﬁ spparens objoetiond.
in $he fiyﬁ%~piﬁa%§ there 1o congidersble indireut svideonco
{to bo deseribed) for the fermeticn of ehloremsthyl alechel,
in the venner pugpooted by eguation (8], ahove: i1 the
aopend gl&@@a the thoory represented by egmation (1) waazé

roguire = condensation vesetlen luvelving three differesmt
suEmoundse ﬁ;ﬁ%ﬁ%éﬁﬁ%ﬁ%ﬁﬁga sherons, iz the ether sage, ouly
tup ﬁ@&g@ﬁﬁ@% would bo lovelved &g.?@@ %ﬁ%@i‘fﬁﬁﬁgiﬁﬁ@

EK@%@@X?%11§% 1% seenms loplesl to supoose %%w% %&% ﬁwﬁiidﬁﬁﬁyﬁ

, formatien of a chlevomotl

al, therefere,

fgmbha %&%&%a@ﬁ i& @ﬁ@%%&? aompounde In goney
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B, im the mbve probable slicrmotive.

&

sdopting thie conelusion for the presend, then, it becomes

ine the evitencw, slrenly mentioned, in

sappert of cbloromethyl sloohel formeilcn andey the propent

gonditiong.

%gs eimplest pomptund vhich might ferm, theoretiesily,
By dizoet addlition of hydrogen ghleride 4o forms léuhydes,
%@%&@ bo shlervselihyl slechel (forsmsidetyde mgﬂy@@u3§W§%@§@
the ressblion belng reprssonisd es in souedion §£§9 2hovoe
The @%ﬁtﬁﬁﬁiﬁﬁ.ﬁg such o resetion cecurving ie not o new
ongs Tho ﬁﬁﬁ% %@i&?ﬁ%@%@ﬁ%\@ﬁ@ﬁ%@ﬁ wen given to o produst
obialned from parefornslishyde and hydropen ghleride %ﬁ
GrassleCricaldl amd “mpelll {Goszetis, 1898, 28, 11, 4771.

3 of this nane and formala s listed in Bellstetn,
bus no speeific vhyelesl properiies by vhich 1% might %%

- resogaized ave given theve, ond thorefore it has sprezently
never bosn isclated in a ?@f% eendlition. I sush iz the enoe
o% senrse, its eziotonce must 28111 be consldeved dsobifuil,
%%%3% iz 3 30 seriain indirest avifence ovellable, homovers
“tophen, $ladd %ﬁ* sn€ Shord (Je Qo B, 1920 o 427, G20e]
1solsted (o definite eompoands from o miztore cbtained by

treatiog sommorelel formsldehyde with gesecus ~§%££ﬁ@ﬁ




shierides Ung of thess proved to be s-dishloromelhyl ather,

and thip Zant 2 fellowing reselion had

pooprrelds

aCHaO + 2HC 1 —(——-—%— (CHEC:L)ZO + Hao
4)

®

wost on setusl

These authors %iﬁ not aw uachanian for this
reasgtlon, hewevere Ilovertheless, in &icewseing o rvelated
E@%ﬁ@%@ﬁg thay ﬁ%%%%ﬁ%&ﬁﬁ f2iret, thet ehloromebthyl sicohol
ﬁt? %Yﬁh% in the presence of watsr, and sseond, that it

-ﬁw? @%ﬁﬁﬁﬁmﬁ iﬁ the prossmes of o dehydeeting agent, %0

give %ﬁ@ aﬁﬁ%gﬁx@zﬁaggi ather, as

shemn belew:

== (Hea)
Hi

Lot —_— (ClCHa> O + HzO.
CL CH, OIH |

S (s)

ClCH;
l

Thig thecroticsl reselion i& vased en oxtensive research,
and iz %633 gupported by indivect experimentel evidence,
a8 will be ghowns

1% now beweomes sloar that 1f the %mp possible

soacticns {2) snd {B) w5 hiel have beeon songidered ave
gombined, they provide a siunle n by whiah %e

azplnin » &@%w@? {4}, na ghousn:

CHa~~-C1 CHz c1.
] A

| p— (
O -——--" I (2) OH

(Heca)
E.ClCHaOH — (ClCHa) O + HzO0.

(s)



=5

dinpe the @ichloromsihyl other i zebtually

obialned andor the enditione denoribed, 1t scems guile
pogeible thal the above sxplavsilion ig corrsct, o3¢ thst

ariet poder sueh conditions.

it sheeld be noted, however, that the dlchlcre-
methyl ether vas obislined uslng geseous hydrogen shloride

in o vesetien tower i @@ red with punice, %ﬁ@ Zas aw%raaa&;@

at the bobiom soming into contest with %h@ fﬁf%&lﬁ%w

né 4liflauit

persclating downwerds frem the tepes I% wog fu
%%,§?%§ﬁ¥% it by simply pessing the ges inte ecld ﬁ@g@m
@iﬁgﬁg&% éﬁﬁﬁﬁﬂg‘%ﬁﬁﬁﬁﬁ% &% the &%@&ﬁ@%&&&»ﬁi @é?%ﬁ@ﬁ@w
aldehyde which res &E%@&ﬁ Turthormore, %géf@igﬁﬁ% o Lo

dichlorvonethyl ether yiolds forseldehyde. Thoze facto

geen Lo indieate thot the above reseticne srs roversible,
the @@@i%&%%ﬁ%%«%@ﬁ@@@@%@ﬁ%@ﬁ<&ﬁ'ﬁ@@h4%@%@%ﬁﬁ% dopending,
For ons %thisg, o % the preportien @ﬁ Eﬁiﬁﬁ'%ﬁﬁﬁ%ﬁ%a

Loesrding to this %§4w§ thon, ths

age of ﬁ%?ﬁﬁm @y@rzgﬂﬁgfi@
asid iz plece of hydvegen enloride gos wonld tesd %o
regerse rosetion (8) sbeve, due to the grester smount of

s Haler is met directly

wateyr precent. On %%@ %ﬁ%&?‘%%@<

goncerned in s %%iﬁﬁ {2}, ond its fnfivence heve should

be less marked. %ﬁ%@% the present ezporimentsl conditiens,

therefore, cme would not %?@@%% the %é@ slorpmethyl %@gﬁz

superizeniel evidsnce thet ehloronetivl slsechel may be



Fielded snether profuet, iz 2441tion to g-dichloroesthyl

sther, This cther profoct wes found fo be the correnpenie

ing wpeoentchleromethyl ather
asegounied for ito preconee by suppesting that $he poall

eumount of methyl nloohel, prosent inm the semmeveinl

fermoldchyde which they used, baf rescled as follows:

(Hc1)
CH 0+ CHgOH + HC1 ____ y CHjOcH,c1 + H, O,

(¢)
Cedinerily, this resstion miszht be supmossd to
izvelve simulisnecus reaotion of the thres compounds,
a8 shown baloy,

(Heca)
CHSO + CH +C2
S S o

i

i H ¢ H (6)

CH‘jO—CHaCl + H; 0.

i

In this gase, hovever, prolimimery formesiien of ehloroe

mathyl sloohel world vingiify the rosebtion, which mizht
&

then be formmlated am invelvizg twe compennds, thus:




s

the pressunee of water v

and this woenld be expsuted

W@f@ @gaﬁ in gﬁ@@@

in eonpeciien with the above ressticn, of courps,
Ske arzament for chliorpmothyl %2@%%@3 forpation wonlsd bhe
parsilsl %o that alrcady cutlined for ohloromibyl
substitation in the yhthalide derivative {paze 34).
Furthermore, Stephen and ce-werkers susgest thet shilors-
methyd slechel is profuced in the sonrse ©f hydrolysis of
the moncehlevemethyl others Silsee $his nyérolvsis ip

ainnly i roverse

of the above vesetien, it soome lopieal
%o sspome thoet the resebion 1loelf shonld invelve fhe peme
intermediate sonpounde.

The feraption of s=fLlobloyemethyl other, alrsady
dsooribed, is more senclinpive syidenee, howevsy, since in
this case the vesetion eawmot de formmisted ves rgenably b
all, without aseamming the intermediste resobicne
Appevently this is the case becsnse the formetion of an
sther raguives that ot lsssit one ef the reactaunie ghould
guntaln an oxygen ston 1inked o twe %aﬁ@ﬂ$ﬁéaa@ 2PORNE,
ong of whish sey o 8 ﬁ?@?ﬁ§@§ stome In the formeticn of
@%ﬁ%@%&@%&gi.aﬁﬁﬁﬁg the meibyl alechol fulfile this
conditiony in Yhe csge oF the dlichleremathyl ethey, 1%
booomas nevensayy to sssume the formation of gueh o

etmpound, and the avidence indisstes ohluromsih e g &wﬁﬁﬁéie



e

foerpnldchyde and hydreehleriec nsid. 2ualy i‘? the prepent

 theory to this resetlen, it might be wepres sented thos:

H+ O H '
- = CH30H + C2CH,OH

. .
C’/—/gO—rCHacl —_— /

ClCHZOH —~— CHo0 + Hcz

Stephen and oo-worikers produced evidenve that ehloromathyl
alechel io the Intermediots gompound iavelved in thie

hyérelysis, by using zine enloride m ﬁﬂﬁ?@?“% in @3@@@

of water. In this easse, %&%y finally obtoined gedlehloree

mothyl ether,
Sinee the nydrated aine ﬁ&l% lﬁhéfw%@@ i%5 water of

@Eyﬁ%&liw?%%iﬁa at 279, apd sinee the E%@@fiﬁﬁ wae inducod
by %ﬁﬁ%ﬁﬁ% te this %@ﬁ%?&%@xﬁﬁ %&%&@ E%@ﬁiﬁ% i&ﬁiﬁ

that the %&%&? %ﬁé boen %@%@ gy in the f&&;% stege of the
resstion, %o produse ol hlorouethyl alechel, s8 indicated

%&3@@& Then the %&%@%&%@&%@ ﬁg&iﬁ.ﬁﬁii below 279, the

| &ﬁ%g@rﬁa@ slng g2l Eﬁ%% ﬁ?&f would then bring ﬁ%&%@-&%&ﬁ»

geudensation of %ﬁﬁ ai&w 2@ by vemeval of the glevents of

‘waters This iﬁ%ﬂfﬁfﬁ%ﬁﬁifﬁ of the f@@@%%ﬁﬁ may he sumsod

Bp g fellown:

| ZrnCa_ .
CHgOTCHaCl (Zm .Z-Hao)

|
("/':" Ol—/ ( a7o+)

( Qm1mk. Zm Clz>

. CH3O0H o+ CICH am ;

tnstend of ﬁ@%mmzéﬁﬁgﬁm and hyérogen ehloride

/7

2C1CHH oM e (c1CHa) O + Hyo

<< 279)
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forfation. The ceurse of the rosetlen, from this soint,

depends on the experimsntel vondliions, ss slroads

Ihe Sssond Theory of FPormation.

it zae beon ghewn thal, if the fivst ﬁ%” e i the

Lormation of zroduet I bhe he é@%m@%i@% of the @

phthallde, by the nowmel veaction, » different type ef
stndenpetion weuld then be moocmgsry to BPing abent sube

arorg, end the theeory of

ghlo %m@»%zgk ﬂgﬁQ%%w W@?ma?gﬁg therofore represents am
aﬁ%z%%% te provide the differont tyve of %@a?@ﬁ% raguirede
ihe ovidence In supoort of this % wory hag been cutlined
aboves Por reosons %ﬁ%@@%& %ﬁ?@ﬁ then, {page 54 the

soocond theory of formati

seann the porve prebebles &3%*?%&%&%@, angd @@ﬁiﬁ@%’%@
%mﬁr&z@é as indieatesd below: |

Med Me (HC1) MeO Me
HRen, 7 ct,
; 2 (~#=20) , ;<

-} - Co—0

CH0 + Hcz =——— C2CHOH ;

_____ —_——
?/‘f—*'/‘/ + /’/O*—C/‘faCl ("HaG} CH‘C/-/ac_Z .
{

b o -

Co—o ~ C6—o
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. R ) (Z’)?Clg)
2 CgHy + (ClC/—/a)zo‘—a— 2 CqH5CHCL

(— Hao)

,,.age; tuie type of re w%;i@:gz requires praatisally

;:fa%?%m reagents, it oould omly smenr 0 & very limited

be renzvesented thon:
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€L
Meo Me (d. a.) Meo Me
2 + (CitH, ) —— 2 CHjica
(-H20) !
Co,H Coo-—rH
Meo Me (d.a.) /"Ieo]/
—_— + (C1C —_—
_ 2 , CHa ( Ha) O N CH o
(~2Hca) ( (Hao)
Co—0O COo — o
it iz

the posubetitnis

gomplicated, an

1 Dehydrating agent,
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1ds proep, when
A
~rogbed with em cromstic seld veder siniler eenditions:

be peoasible fo dhials & wore sstisfsctery

repreduet by this method, rother then by
the present methede. Uhe opbisun erpevimentsl eonditiong
wenid heve o be deternined by wmz azpey &i’%’&f&%@ 54
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quantities of hydrogon ohlorids wers evolvede Twe

producis w isplated in zoibor ezude fovrm from the

g

]
?ﬁﬁ

e}

miztore %?Eiﬁ Re Poy L60-175%, and VIIL, ne pe, +~2 »

beth i zoell smounis. Tus guantily of ViI ohisined mas
only sufflelont for a single test by the sedinm fnglen
tethed, and $his test gove me positive indlestien of
shiorine, while soversl soeh tesis, made on predeet VILII,
2li gave pepative rseulis for chloring.
It will be seen thet these resalis previde sone

evidence in fovonr of the sbove renction. The hapte

t
i‘

pEpdvetipe .ﬁﬁ%@ Log that sous roaseilen ook plocg, whils

the svdludion 0% hydéropen ehlorife and the fon roation of

s

the two 4ifferent produsts VII and VIii, the vesposiive
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melting-points of which spproxzimste these of produets i
and II {175-1760 end 247-2480 respectively), puggests that
sach o reaction may cvocur, and thet VII may he identical
with I, and VIII with Il. However, since no shlorine
could be devested in the smell guantity eof predmet VIT
czamined, the evidence is conbradictory in this regpest,
and furiher esperiment is netessary befors any definite
conclusions cen be reachede

& ﬁﬁ%'géﬁﬁ?@l preperties of products VII end VIII
are ﬁﬁ@wﬁ in the table below, the corvesponding properiies

¢f products I and 11 being indicated slso, for comparisons

TABIE 11X

ERODUGT PrODTOR PROTUCT PHODUOT
Vil Te Viile Iie

e Fo, e Feoy - Ha Ee, Zo Pay

165-1750, 175-1765. + 2400,  247-8480,

smorphons Jeodles dieroerystalline frem

from alee from alo. 75% scetis scide.

Ingols water. Ingole waior.

S0le hot alce S1. sole hot als.

40le hot glase | Sol. glage So0ls hot glace

sgetic ceide aeetic soid. acetia aeid.

C1 absent (%) | ©1 presment. 01 absente
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T 2CICHOCH, T

CH- CH
(—CHz0H) /H /?Cl

(-~c1)
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stegen invelved In the shove reosotion would sloo correspond
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venditions, tho sang
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2vi ethor in the Toagtion ¢

1 Improbable under present conditions, v 7 ... <eol L7,
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prelinivayy roastien, it woy then react simnlieneously
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w
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In wview of the ponors

regerding the none-ghlorinated
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ﬁ el
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might be useful asccossory evidenes f@ﬁ@f&iﬂé the natare

of the primery reagtion givians preds % I, a8 obtained
Lrom the acid-formaldenyde mixiures

ndireet evidence thst verodnet II
hag this streeturs, and therefors, %that i

the rosetion sugsostede I% has already been nmentionsd

that there iz & woseibilit ? that the phthalilgs of
S-mothozy-m-toluic s0id mey be formed as an intersediste
produet, by Way of the movmel reactiome Refer rense 4o

table IV, sbove, shows {hat neither II nor IIT ggn possibly
bs the known <<-phthalides similgriytlm@iﬁhgr 0f them
gan be %%%',439ﬁ%%hﬁlié%y °r any of the corrssponding

carboxylie seids, sonpide riﬁg their general sroperties.

By this ressening, then, practisslly 1l the tikely,

known compounds wey be eliminated, gnd it appesrs increaging

-1y probable that predust 11 oy I1i, »y both, are

segondary produsis of the e wype refarred to.

1t is lnteresting 40 note that both ©f these

producis h&%@zaiﬁﬁ%% the sane properiles, the only

dlfferences notod beiong thogse of m&l@iﬁg@@i@@ and, to o

alight extent, of Splubility in alechel. This sugzeats

the %eawiézziﬁv that they may be | atractural isemsrs,
sorresponding to the hypothetical o< = and A3»@ai€z@&etqv1«

phtbelides {(page 25J. If this weve the case, the

structnrsn

of the twe igomsrs v sould be those indicated
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The guestion ean only be settled by csreful aﬁ&ly ig of
bighly purified samples. In the sass of predust II, the
enalytical és bltained do not asgres with those scalceulated

from the formuls, CpnHanls, roprssenting the stroetare
suggested above. Thug enalysis of product II zavs sarbon,
70480%, hydrogen, 5a55%; Opglizo0s requizes carbon, 57.48%,
hydrogen, 5.625. This discrepanmcy canash be definibely

ascounted for,at progsente

Produnt Yia

Sincs produet VI olesely resembles 17 and 1%,
it seems probable thet it ig f@?ﬁ@ﬁ by & a@rr@&gﬂﬁéiﬁg
%@@@?@&%g ?ﬁ&ﬂﬁi%ﬁ, atg thet 1%t hes @ ﬁif&ﬁ%&?u enalogons
%o that sugeested for ithese @?ﬁéﬁﬁ%&& In this case, no
igemerian would be possidble, and product VI ﬁ&?‘%&%?ﬁfﬁ?@
have the structvre indiceted belew, its formation from

the chloreproduct V being vepresented thups 2
Me : Me

fle MeO oMe Me MeO OMe
MeO OMe Me O OMe
?HG4C1+HC)CO —

Co—o (-Hca) Co-0 CH

1,2

See Note, page 64,
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Appearange - = Feathery czystels | Cryetals

from water.
Selubliity:
Yater = = = 50ke BObe » = Sple huote

A10CROL = = = 63e = = = | Seol.

Gther = = =
Aootone = = - = = = Sele

Glage neetic asld - e e
Zthyl seetats - S
Hengene » = = - s =

Zetre 2hhar » = 581e Bole » =
Chlsreforn - = e = = =
Ingel. - e

T Be, ala. Lo golours. - Ho coloure

W

eonge H

S50kle, Bo dsoe S0le, HC dutonp.




o s g b oy 8 e 2 o i
Sinoe no such sonple wes svailabile.

L with 3,0-dimethony-v-teolinig

pance here, slaoce no a%%&@% wag nade

%0 izolate speh o vrefugt from dhe slecholie ngther=iisuonrs
left over frem eyystellization of ihe phlorepredoet, this
baling the pre aﬁ&?@ whieh yielded produet IV from the
meSoluie selde. (nly £.35 grams of the petoluis s6id sors
avaiishils @3%@@%%%%§§ 106 groms of orode matorisl were

thteined from the various preperstisns .

entively used up in the implation ef products ¥ end ¥ie

NOTE —- Most of the evidence available on products II, III and VI is
of a negative character, and is therefore of litile value, gince various
theoretically neutral compounds, thus far unknown, might be derived from
theoretical reactions involving the toluic acid derivatives concerned,
Digregarding the analyses repmrted for II, the most serious objection to

the structures suggested above seems to be the fact that their formation

from the primary chloroproducts I and V would involve elimination of HC1

in presence of the concentrated acid, However, if product IV is gshown to
be a mixture of thee¢= and 8-phthalides, as suggested, products IT and III
‘might be the corresponding isomerie secondary products, possibly derived

from IV by some reaction involving elimination of water, Much more

experimental evidence is needed in this connection,
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In extracting produet V from the crude material
abtaiﬁeé, it was found that, for each gram of grude meterial,
about 20 -25 ce. 0f $5% aleohol were reguired, in each
successive exltractions Fra@ti&nai erystallization af gach
of these extracts finally yielded products V and VI, ag
deseribed.

The presence or sbgence of chlorine in sach case

was determined a8 with products I, II, stg.

IHE WATURE OF PRODUCTS V AND VI.

Outline of Hxperiments.

A geries of tests was made on each of products V and
VI, as in the case of producits I, ii, etes, to determine
their velative solubilities in different Sbivents, and theiyr
general chemical behaviour. The results of these tests have
already been indicated end discussed {feor product V, see
page 14, also 23-24: for praﬁaeﬂ?l, see page 56, alse 55, 61).
Quantitative snalysis of produsct ¥ for chlorine has
been carried out, and the resulis are shown belows N0 conclusive
apalytieal data for the carbon and hydrogen content of
products V or Vi are avai&able,lané %heirf?e%@aetive
molecular weights could not be determined, for reasons already
mentioned in connection with produets I, III and IV

{pages 7B=T4}.

1 Two combustions on product VI gave discordant results I ean
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