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. o=di-

CONDENSATIONS OF AROUATIC ACIDS WITH ALTPHATIC ALDWYDES
' IN THE PEESENCE OF HALOGEN ACIDS |

INTRODUCTION

In 1898, Grassijgﬁd~ﬁﬁéalli {10) published thavfiréf report
of the chloremethylation of the benzene nuﬁlaas[hy*ﬁha action of

parafézﬁal&ehyée and E&ﬁraeh ,?ic'aaid; Sinae ﬁ§an, the reaction

haswheﬁn;wiéeiy stﬁéiﬁéﬂwiﬁh reaneat’to'namsréuavtyyss af'aramatic‘

~éa&§aaﬁis;. ﬁf'thése, the ar@matis aeiaa have anly reaantiy baan

aubjected o a systematie inxaztigatzen.-
éin@e the reaﬁtiang involving %ﬁsse aeiés utillsea enly forme -

a&ﬁehyét and hyﬂraahlerzeracid the preseﬁt investiga&ien weE ‘
} carried. out in oyxder to ascertazn whet effect analagaus reagents,
'ﬁﬁﬁﬁlygfkﬁﬁri@éia and hydrobromic seids, as wg;l as-the,highar |
aliphatic aldenydes including acetaldehyde and ‘ﬁreﬁi eﬁaﬂ;l&éehy&e, |
wéﬁl& &aré'éﬁ“ge&a of the same mcids. Because sartaim ﬁandeﬁsatians |
af‘aramaﬁia aeids wath hyareahloria aeid ané fermaléehyde, staaied
in prevzﬁus researahes, pra&ueed samewhat éﬁbiaus resuits, 8 res~
1nwes§igatzen af some ef thﬁae reastians was alsa in@iaﬁaﬁ im th;a
wark.H. ) : L ; i |

@hen definite praduats are. dhtained fram aanéensatians of the

' 1atter tyya, thay are noxmally one af twa kxndsQ a sxmple ghthalide
6r & ahlariﬁaﬁaé gam@euﬂé ” ' o ,

: The isalati@n of a phthaliﬁe by thxs methﬁﬁ wa& firﬁt &ffaetﬁé |
by Parkin, Eﬁw&rﬁs, ané Stoyle (18) in 1925. Ey bailzag the ver-
atric acids with faxma;dahyde and hyareﬁhlszie.&aiégvthgyvabﬁainea

the corresponding megonines. -
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. Previously, ‘the tnly method by whish phihslides were produced

- frem zhﬂ“r ~mcids, was the ﬁlﬁ%&iﬁ ’y

sted, giving the desired

production of meconine (4) frem veraty

stages ’{',b_-) and o).
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N0 o lHeat) ' o
-0 -

d) o ’ (c)
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Shfviaus}.y, h;sr e ﬁ@mﬁ&ﬁmﬁi@g af the a&ié mth f‘emaléehyde -
ana hydra:amgrie said; Parki:i :@ﬁmr&s. and Smyﬁ.e (3.8) eliminatad
steps (b) and (o). _

| Beaegx&izing this fae%, Raistrick, Ra};iﬁsfm, and ?aéé (23,)
&%tamptaé 1&9 a‘b%ain t}w ghmaliéa ef‘ 5~methexyam~%elﬁie aei& :m;
‘exsctly

tha sama m&mer. ﬁawever, inﬁteaﬁ of the &eﬁired gredaet

“they Ia ala’ae& a chim*ina@ed compound . ?urthemare, ﬁharle sworth

aaé Bﬁ?ﬁﬁﬁ _,,;gf) 'Vabtaimé a ah}.ﬁr@raéuatf when t;key attem}ated *Bhe B

same reaat .ﬂiﬁ w%m 3*5*&1&3&9:&3*15”%9}&1@ aﬂiﬁ* '

Gamerm {2} in a study ef g}'_-j-;"e action af f&mal&ehyﬁa and

' hyeirwh}.arie a@iﬁ on 5«3@&%&3@&%%%1&&3 atzi& ami 3 5» . & :eﬂkhww

) ;awwmm aaizi agam isala.f”ﬁf‘“.’i tﬁa% eh}.af ?aata& grﬁ&m&%s, the ‘

: baais r&f %ﬁ@ﬁr&&iea}. &@@uctéaﬁa, Gm&mrz affereéz ﬂm feizw%

oMe
CH-CHz Cl - Me—

MeO

MeO

‘wé -pﬁ&a@iﬁﬁ of gimp}.e gh

." 'ﬂl&@s ms a‘bﬁai&eé by R&nﬁi& (?3)

d ime ’chaxy‘samﬁia aem Samathexy-e»wmie. and

ih@:&?ﬂ%%ﬁlu&a aeids,_ u@ﬁﬁﬁ@ ﬂm eamtimtmn of the

m*eﬁz;gt ﬂ}ataiﬁed f‘rm 23 4ﬁamthexyhemeie acid is @u&st:&maﬁ}aﬁ,
in viw of msul%a ahtained in this. imaatigatmn,




‘*'4‘

ﬁaﬁ%har sim@ie phthaliée was xﬁ@y?;;féﬁf*“”“'”

"adanﬁa& 3»ma%haxy~p~$@1&;a agié with fazmal“h%

-a@ié, Yﬁn alse sa&rieéfﬁut wark wiﬁh

in order %o aha?aatariza &e§ ﬁiﬁﬁly &h& ﬂ&larﬁgj

h;jefaﬁiab%aiaﬁé xn his %%wk.

(CHzCl)

OMe ' | OMe .

l NacN -

OMe _ OMe

Alﬁhaugh Eaﬁ faxled to arieaéate tha gasiﬁian of aubatitaenﬁ
3aid,r Ee @aiﬁiad eut tha$ if’tazs aeia can be subjecteé xs,gegra-

,gxeuys* he dié predaee a~%rzaar%ﬁxylxe aaié fr&m %ha ?heﬁyi“g

dative §raaessas, it would prQV#éﬂ the ﬂeeesaary evi&anae,‘




-

as. -dndicated %y ?aﬂ, is suhutanﬁia%ed %y ?‘ﬁuwark of etegheg,
&iﬁf

fing and Short (27}, Quelet (19}, aaé.many ethers, - |

~In gonnection with taia poink, Stef

}an, Giaddlng, ané Short
@fe#iéaé & 1@gia&l explanation farrthe maehanxsm af tne reaction.
They gubmittad that t&s ehlersmethyi group was grﬁbahly 1ntrﬁaﬁeea

;&y;; - a1 ﬁnte&a&éia&e s&g'

-&, ratﬁe? %han by thﬁ'éire@t ae%iﬁn sf

achloric aeid an:i formaldehyde,

CHy-Ch

+ H:0

@aﬁmg on this assumption, Stephen, Gladding and Short, isela-

ted tw& eam@ana&s Prom the reasziaa af faymaiﬁehyé& aﬁé hydraahlerie

_aﬁ&é alone: 5.&}?{tuiﬁﬁf*¥~“

' $h& fazm&r yzwéaaﬁ*ia’ab$&inaﬁ by

the direct combinetion of hydre-

- -ghleric aeid amd. fmv-e- [dehyde,

2 HCHO + 2HCU ———  (CHCI):0 F H20

.j7r$h£w§$hﬁr7eﬁa§$ﬁnﬁ aa@l&,énly'be.ez§131ned’§y‘tﬁé pragence of
ethyl alcohol in the commercisl fermaldehyde. The aloohol and

bydroshlorie acid Teaet te form the mono-chiorodimethyl ether.

2 CHOH +HCI ———> CH;O-CH, Cl



.

Baﬁh these 1n£ermééﬁa%e praaucts may r&aaﬁ wi%h the aromatie

nuﬂlaua te inﬁradu&a ﬁhe ehlegamathyl graug.

C| +CHy CH.Cl

+CH;OH

N4

,CH3O’CH1-C| . - ' _y CHzCl

“t&ena'wizh th& aromatic eamgﬁunés, hﬁih Qnelet

aad btaﬁhen,_ﬁla&éiﬁg, and Shazt reyartaé‘%he f@z&atia& &f diaryl« :

| ‘mathaaaﬂﬁerivaﬁivasy The : a%tax saggaﬁteé ﬁhaz whaﬁ ﬁke ahxarau
maﬁhyl.d&xiVaﬁive was fﬁmmed sﬁm& of it~§xe®ab1y reagteé with the
‘j Qeﬁ axema$i¢~r§agea% ta~§rﬁéaae %hasa guiwtaae&sw 1
CuHs CHaCl ¢ oMy CQHS-CH?,-CLH, +Hel

- A:ﬁzhaagh phithalide formation is the expected result In the

fa&mal&ehy&a‘ hyﬁrf;aéw$&e aﬁié aafxi‘”‘““ “”’”"
’is evident frﬁm Takle I thet n&ﬁ ai& Ahe acids %Fw* ““ ‘yie¥des
ﬁ@sire& yraéf,ﬁp
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Beuzoie _
o-lethoxybenzoic

p-lethoxybenzoie

-m=Toluie

,gﬁfalﬁi§~

"ag;ﬁathyieneéiaxghanaﬁic

5 é ethyieﬁeaiaxybeazaia

.;233£9;methﬁxyh&a&a&av"

3r4-Dimethoxybenzoic

. ztgfﬁimathaxykeazaie

1-Bromo-2: 3-dimethoxybenzoic

5-Methexy-o-toluia
5%ﬁéﬁhﬁm3%mﬂtglgg&'
3¢5;31m§£5§%?¥é&talnie¢
3:5-Dimethoxy-p-toluic

3z 4'5~Trzwethaxg§eazai¢

3: 4 5h?zimathexybanaaxs_
B»hethexyﬁé Semethylene~

fdiaxybaﬁzai@

3 Saﬁimaﬁhaxy»éwhyérexyheazaiﬂy

: Ghlaramsthyiﬁhﬁnaliéef'

Xo reaction N {23}
¥o reagtion (23)
No reaction (23)

Ko reastion o {23)

No reaction {23)

‘No reaction {18)
Phthalide (29)

Fhthalide o (18)
Phithalide | (18)

5 Phthalide {23)
‘Phthalide | o (22)

Phthalide o (31)
Phthalide : | {23)
@uia&ame%hy&g&%ﬁé@i&e-{2&{31)'
Phthalide . - o (23)

| bhlaxasamganad o O t2)

hhléremathy&ghthaliée{ié)(12)
Phthalide o ()

Phthalide :ﬁf  §§2§

Phthalide - igzg
ahleramethyightaailde (12}



 The apparent resistance o phthalide formation on the part of

pome acids, 1&5\2&&&19 {23) ﬁﬂ‘auggeét t&aﬁ_the influence of au§~
stituent groups is an important factor. In this f&s@ee@ ‘e pointed
eat that the grauys QBB an& uﬁ36 favor phthalide fexmatzan, whereas

the GGGH greup has an eygaalte effect., ﬁeverthsiesa, ‘he aaaié nat
“e&rrelata thia wiﬁh his failure to obtain ﬁh& §hthalzée af triwmethyl
gallic aelé. . , , : o
| . In,a latar\eammunieatian, Paul (16) rapartad thaﬁAhe‘éefiﬁitely‘_ '

ebﬁainad a ﬁhkﬂtﬁﬁgthylphthali&e from trﬁmazhyl gallﬂe a 'E,aa& alse

,myristiaznia aﬁié,af%er a&&iag acetic acié 2@ 30 ﬁﬁé@ﬁﬁaﬁ;&ﬁ wixe

ture, He also isolated the simple phtl

ﬁiﬁﬁm@f:ﬁy,wlﬁiﬁﬁﬁkﬁ’ﬁ@ﬁﬁ

f,-éaé?gaagibly'ﬁhat gf trime%hyl ga11m@pa@id;

- OMe

MO

MeO

WhenVYan {31} attemptaé'té:rggﬁatﬁ?aaifs work, heﬁkaauunabie
o 1) repraﬁuee the same resalts. ”has was in agweemeat with R&ﬂﬁlei
.experimants which were alsoc negative.

Within the yast feW'mcnths, King ‘and King (12) hav& reainveat-

”igated the problem af ths-tramethylugaalza aai&f These mea ebtained

bath the simple phthallde,whlch they proved by the Eritgﬁh {?}
$ynthasis, and ‘the ahleremathylghthaliﬁe,‘ wnlxke Baul thay did not -

require the use of acetic acid inwthe~eﬁﬁéﬁnsataanf



. _,9.‘

;King-aﬁé‘ﬁing showed thaﬁghy:a%tering %he.qnantity'ef hy&f%-
chloric acid they could produce either the simgle yhthaiide or
the @klaremgthyi grcéuet Using aﬂly a small quantzty of the min-
sral a&ié they obtained the non~chlorinated yhtha11§e~ by ;ncreas« Av

iﬂg?tha amount of thﬂ hydrachkaric aczd they 1selated tha chloro-
 ‘methy1ph§ha1ida. L | S
, gvzﬁently, the ﬁatmal ghﬁhaii&e»must‘be férﬂe&ifiist7in thei
réaztian‘ Te yrove this gaint King anﬁ Klng ean&ensaﬁ this
.phtha&iée wiﬁﬁ a8 farther q&anzity of fﬂrmalaehyde ané hydreehloria
‘aexd, abtaznlng therehy, the chlarinatsé snbstanca.
The maahaaiam invalve& in the preéuctieﬂ of all these @hthaliﬁea_

ean reaﬂi}y be explained on the basia of Stephen, Gla&éing, anﬁ |
. SBQrt's {27) ﬁheary,_ Flrstly, the chloremethyl group is introduced
inta the ring arthe to the aarb@xyl group. Onee this grﬂup is in
th& ring. the phthalida may fﬁrm by alther aplitting aut hyéraw
_ ehlaric aeié direatly; or the chlera&e%&yl group will ‘be hyéralvsed

to the alcaﬁal, faiiawe& by iééﬁenizatien,

_cooH

CcHzCl

MeO CcOOH

M CHaOH




if the work of Ting and Ring {12) eczn be sonsidered general,
e formation of the &1%&&3}.@&&%}1«% will ﬁa’-e gmw enly -
ai"&ar the xz&m&i phthalide has been prodused,

Along with the synthesis %f the pimple gkthali&a er the
ehlorinated substance, &i%&z&liém&%ﬁm& éarim‘&%&s sinilar %o
wgag;ﬁia@g&mﬁﬁe';.
m*smtmeaﬁgﬁﬁﬁéa, gould be expooled. Smfw@a {2} hatt ﬁrwiwaxy

products obbtained m aondensabions wﬁtﬁa cther

attempted o show the exiatenee of such substamces, but without

suceess, King and King, hovever, haove isolsted snd amalysed a
wane dsrivative from the trimethyl gallie aeid

diphthalidenets

gondonsation.

OMe

MeO—-—/l\
’ -CHg
_,: Mgo.___\/___ o ’14. .

Sy,

Up w %ﬁiﬁﬁﬁinﬁ the discession has desll with the action of

oric acid on the arematic selds. It is
: firiﬁéiﬁ

fema:i@}&;fée m& nydrogh:

; :f::'\‘ra’armie mzsi

pertinent therefore, 16 see what effest b
acids ’emam kmm o8 the ﬁﬁtﬁ‘ﬁﬁ af‘ s&a%; & r%aatiﬁm |
kxmm%&y&aiim &w}

?arifmﬁ worksrs have m@@ﬁeé s«,‘;

g by his m%ﬁim‘ %%gmmg- . B

i&&ﬁﬁ%&y}aﬁiéﬁ of aramﬁe m;z
and E&vy i§ } made o(éaz*mmmtagi_;g ithalens; Stephen, ﬁlﬁ«&iﬁ@, and

| %‘h&% {2‘?} ra;mﬁeé *&}m iaszzaﬁw of ;wahmf@?mmyl krmﬁé@. Sandia

aatl ¥ :’éﬁ%&‘ { 24} vonverted S-med »~-‘2*-¥3$mm®ﬁ¥&€&ﬁ& £a Q;m«éiﬁ

iﬁ@‘&hﬂ@:ﬁi«-}éﬁmmﬁ=:"~f'. x iodom ﬁ%&zgi {iarivaﬁvm



‘;  pres3ﬁ¢e af hydraah&@ria aaid. have been ﬂs&d ﬁﬂ

,v3&$ﬁ3&tiﬁﬁs‘¢i

fiadic~aa§éa ‘hae ” £¥€£@’§§33‘

| far‘n@t be a'xeearﬁa& iﬁ aanﬂaetian with a@néenxa:_ 1s of aromatic
'f.aaiaa. f"‘;‘ - | |

Kighar aligh&%ia a&éehyées in place ef fa#;fmwéhyﬁe'iﬁi the

,wgﬁfﬁ1§§ fE'%ﬁﬁ— 

th vaxiﬁaa aremati& s@mﬁeuaés‘ ﬁhiazﬂeﬁhy}, ehloro=

}aé &eriw&%&va$ haxe ‘been

. grsgyl aaéf"larabmgyi nm@learly aﬁbati’ﬁg
'rayarteds '4 |

%ualet §2@3 ehlaraathyza$e& anisole and a 1ﬁiﬁéjgum§aw'af»iﬁs

hﬂmaiags. iﬂ his syathasis of aneﬁhala from anisole, %ﬁsiat nged

the ahxarapreyyl &E?iﬁ%ﬁﬁ?&; Beth Dugagse fé} and Sﬁmmaﬁat éﬁé

| *Vazak (26} snag@ssfully ahlax&ba%ylaﬁaé se?eral aamﬁmuﬁés‘ ﬁe ‘f

?aeﬂréjaf tha nae of h&gher ali@hatic aiéehyéas'with aramatma aei&s

.ﬁas heen fﬁaad xn.tﬁs lzﬁerature.




jfé'A tima E‘arkm Eﬁwm&a, asm& ﬁ%@yxe {&8} g}mﬁm*ed . the |

meaﬁams by i;}zz& canfianvsatm:z &f ﬁhe varatrie aaié "
al&shyde and ?ayéraaﬁ&klafi& aciét they alse: attmag’i
. In this imstan_,

rea&tw& ?fi‘k& gi@e&*ﬁﬁy&i & asié wé%e‘sz;;

.';{3-'_.
| ﬁhay £ailm§ to ieﬂlaw any new greéuei;s This smé rather

;;-a», sinee the ve‘ary clopely related suhstme, a-giyarfmy},ie

-aciﬁi {-ﬁ '15,’_}, maﬁxly yielded its corresponding yhthaiié;&«. Iﬁ view

of %hm fa;a*h, se‘yarai s@;&égnsatzana with piperonylie acid *ezem

- repeated. mz* yarious aﬂﬁéitiem, in this investigation,




coOH

COOH

4\-_'

ées&rabl&.; Zt w.s hﬂp@é th&t th.e:-

tea phez%y},%e‘&ig aaié {v1) ﬁhmagh a mzrxm f‘%‘) ’
serias ta t&at at’i;amaﬁ oy Yan §33;} with Swmethaxyapwﬁami

in a simiia%‘




oMe

Me
MeO cooh - mod. Lo
| n
oMe- o ‘ o ./OMe

| ac:id {X} which uimra fuswn with pﬁﬁassium Iay

hydraxy*;z-%elulc acid (XI). The latter ,auhstan?@ was

‘me%hyi.ateé o produce (i:i:{}. o
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. Thus far the ?eaétiens'&iéaﬁﬁﬂeé, eenéerned the use ef(hydréﬂ
¢hlorie acid as one of ithe sﬁndeﬁging'reagents,, To gtudy thevéffeet
ﬂf‘hydrbbrémia and hyﬁ?iédiavaaidsHin thesé gon&éﬁaa%iqns,vthe.
firs% substance selecied was 2@4~diméﬁhaxybekzeiavacid:{XIi) from
whiah Renﬂie {23) reparteﬁly shtained 2 4»&1methaxybenzaic phthaiide

{X;ll) iq a farmaléehydemhgdrsahlaris acid GQﬁéﬁﬂSmﬁlGﬁ¢v

OMe - ~ OMe

| Me O Meo

An attempt to repr@duae the phthaliée (“IIX} hy fzrst usiﬂg

hy&raaalsrie &aid in the ean@ansazian, resulted in fa uug'”

Saveral cendensaﬁians reyeaﬁed with varying hﬁiling yerg@ds Pro-
duced %he~same resuit; ﬁhera Reanie abﬁaﬁﬁaé & praduct r&aé;iy

ery$zailzseé fram a%saiﬁte alnehai khﬁ pre&ent r@aatiﬁnﬁ yzaxéeﬁ
a reain whieh was insﬁlﬁhie 1n %ﬁe‘hﬁi solyent, The resinwwhi&ﬁ

| 1&@@&&;@%&& at 21%—26@, eauld not be arysﬁaliia@d frem any selveﬂt,

~ In geeking an explanation for this appar&atAanamaly, the
@?ﬁ?éﬁ&&iﬁﬂ-fo214%&iweth¢§y§8£3ﬂi¢ acid {XEI) mnstfb@ ggﬁgideraéx:
whenvEﬁéw&ihyﬁraxybeﬁﬁaieléaid {X&V} waa:m@thyiateﬁ by Grasbe's.

: mﬁthﬁé {9) {which Rennie empieyeé}y Xi1 was.ﬁet @%ta;neé alan&,‘
but a mzxtare of both 4amethexy»2~hyérexyheﬁzﬁ1s aazé {XV) and
27 4~éiﬁat&@xybeﬁzaie acid (Xil} was yr@dﬁa&é, | |




- Qansaqnaﬂtly, af%&r a earefal Eearéh t&rﬁagh the 13%@’7

17

OMe
COOH _
_ E EgSOA_I s

Me O—

COOH

————

X1
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<

|

sggaratiaﬁ af.Xiz fram XV was f&ﬁnﬁ im§essib1e and heﬁce c@ulﬁ
mﬂt be used for the ensai&ﬁ caﬁdensatzens, 'S;ns&‘ﬁgnn;g reported a}’
lewar me%ting pezﬂt.tﬁaﬁithat‘giveﬂ fer~@heﬁpure'a€ié-ﬁiiﬁj?

weulé inéiea%a that he ugeﬁ the mlxtar& foy his expefiments.' An

-mg 3amples dn this aeriés, revealed &hat %hﬂy

examl ation of Remnis

.gave fi c;chleriée reactiﬁag ‘and were éarkanang 6n ataﬁéiﬁg, this

waﬂﬁé iﬁélaate that th@y w&re of a«ﬁheaalic nature. Sueh ghanamena

| appaarﬁ& %o subgtantiate

ggad?reseage of the hydraxy aeid»{XV} in
thase reaﬁtiaas. | | o "
Tha r@sistaaae af tha @ﬁ graay afﬁha to ﬁﬁﬂH %e ardinary

'msthylatian praceaagﬁ, ﬁﬁﬁ yr&viausiy &amensiraﬁe& hy Ferkin (17)’

entlrely diffaranz mezhad far metﬂgﬁat;ﬁg 2% 4~é§h§éx§xyb@ﬁzbie
acid (XI?) was feunﬁ {233. Praéustiﬁn ef X1I by this method was
abtaineé in very pure yxalés ﬁ@ﬁ*ﬁﬁﬁ%&ﬁiﬂ&%eé by.th§ manamgthm£y 
’_aeid, ' v N

é@ une yare aei& yialéeé an inaelublﬁ rE$iﬁ in the‘sanéen»

3&%1&&% wzth»fanmaléekwé& aﬁé hyérsahlavzc aalé 1% canlé then be

‘ ;znferreﬁ that the graéucxs th&iﬂ&é by‘ﬁaﬂﬁga E23} w&re due o the




. _3,inf3;§e§a»¢.e of the monomethoxy acid {x¥} ?‘uﬂheméara,,_ none of
these z}mé‘ue’ha had define& wmelting points, but merely éeem&yaseﬁ
, at fmrly high temperaﬁamg, sﬁggesting a cmﬁex type of malecule
z*ather than the simple ?hthalieig (xx11). |

ﬁa«e peealiazz ﬁ#&i&é@ﬁ ereated by these aaxaéeﬁsaﬁens wi%‘h
_mapecz fm 234 = :imat«hazyhem;aia as:m {x11), 9%%15%@& m gtnéy

- with hymhramim ami hydriaéic aeie% mtil further wsz:k will cl&rify

‘ %lze gi’&uaﬁi tm.

_ The first aa&eeasf&l mensa‘%zaﬁ wiish hyriz’ﬁ%ramic amé anﬁ
_fam&lﬁehyde, wag e’ata.meé with 3»:&&%339}:3**;}»'2393.316 awm iX‘Vl) »
(XVII) of ,g.zai.a agld

Tan {33,} lmci prmﬁausly made the g:hthaliée

in a f@ma:}..&hydewiﬁ}fdre—ehmr-zg gmﬁama‘siw. ¥ith ‘the Ey&x&b‘r@mm

acid the vsame- ishﬁhali&a was pradae‘é-é‘ When hﬁrmdic veszas zmed

the §h£halide KVII) agam msul‘&ad in s simil&r mndeﬁsatiaa.

| \j, MeO :

Me

Since werstric acid (XVIII) was the first is#':-.?ééf%?;.-}?‘;“é{:i-ie& with -

formaldehyde am} hydrochloric acid, It was also selected for the
»amaeﬂmﬁiﬁﬁa iaith the .e:;fkhgr- haiagm acids, Firstly, however,
‘b&e aﬁiﬁaﬁ%; -condensed with hydrochlorie aeid am} f‘amaléehyée in
the same manuer described by Perkin, Fdwards, and '*sgwyiéz {18},

As in their case, meconine {X1X) was produced.




MeO- ‘ 3
Meio » P :

AL

E Xﬁ aabsequﬁat eanﬁaasa@zaﬁa with hydrebxamie aﬁé hyéria&ie aazas

g vara%ria agid y;eideé ma@aﬂina iﬁ,beth iﬁat&naei?

' It ig;guita a@yaranﬁ fra%,ah@ enﬁ&naa%inaﬁ w;ﬁh.hyﬁrﬁbxemic

and hyﬁrzaéia agids, that tﬂe aam&'prﬁéaai wiii ba prﬁéﬁeed when
Ehaaa aai&s r$§iaae k&dr&aﬁlﬂria aazd in tﬁe ?&&thﬂﬁs with fammp
'aidehyda ayaﬂ aromstic acide. |

Inaﬁmu@h ag the rgglaﬁement,af &yﬂr&aﬁlerie aeid by ﬁhe ﬁ%her R

';halagan aai&a haﬁ yra?ad sucaeasfu} in aﬁﬁd&ﬁsatieng with fazmal« '

dahgé&van arama%,u~aai§s¥ it was-h@ﬁﬁé-that-tha.uea §£5a£hgr

a&ﬁehydea in.glaee of f&xmaiéehyda would be as equally suaaessful,

.sin@a ghthalzﬁas,age the gaaeral type of graduets ﬁbtaanaé in these
rsaatians thh ayematic acids, 31&3l&r eﬁm@eﬁnQS‘wauld be exyectad

fﬁith*ﬁﬁ%,hi@h&? a&§§haﬁigma&$a,;jaﬁg

. Ths work. of Quelst %2@} and ﬁishars with aiffemm aramatis
@amp%*ﬂés; haa shown that th@ ehlerine azﬁmkin tﬂa chlaraalﬁfi “'
'tﬁ&ieai.ﬁf the higher al&ﬁkyﬁeﬁ is attach

f»r 1o tha @arban.akgha $o

the ring auel&as. ﬁha ahlﬁraprapylatian af anisﬁie;txxi ia;f‘

éﬁﬁﬁ@l&. :' :




OMe ' _ OMe

:jzz‘_

cr-cu-tﬂtfﬁzf

V°*f:§%aatian ea&&& %akﬁ p&aee with &a:&Mk’; éE.,

'zwanlé be &xﬁ@ﬂt&&i Thﬁ 6

. irss Of the
&*wmm a&iﬁ would ?-ft«iﬁb&bay .Ib& L

"'iﬂ faxma%zﬂn of a resiﬁ.afﬁer a g

iﬁhviaasiy, th& grﬁﬁanea ef tha miﬂgral acid iﬁguees.pazymerssati@a




@ lw

of %ha aidehyde when heaz ig applied. As the eéﬁ&énsatiéné with

aram&tze acids require boiling the mixitures, resctions wﬁ%h the

' h;gksx aliphatle aldehydes ean&é not be expechtsd under such conditions.

In raviewing the formation of phithalides fram aromatic agiés
by eanﬁensatiaﬂa with formaidehyde and haiagen aaids, sever&l
faatars.mnst be considered. The mest obvious paint eluaiﬁated ﬁy
ﬁhis &a& @?é?i@ﬁ& iﬂvestigaﬁisns, is thg im@&%ﬁanae of halogen~
' mﬁtﬁylaﬁieﬂ artha %0 the aar%axyz group of the arﬁmatin aaiét %ﬁthn
aut sush sahstxtutieﬁ of fhe hﬁlﬁg&ﬁm@tﬁy& greﬁp, ghthaliéé prﬂb
:éuetzan is E&ﬁugally 1m§ﬁgsxh1a, ‘ B

it fallaws, therefore, that the failnra of ceriain aromatic
.aei@.s %o form phthalides (see Table I) .ean- be linked ’eﬂ‘%h their
resigtam@a ta.halaganmeﬁhyiatiaﬁ4 Gleaar abaervatz&n ef thaae agids
ahews that nearlg 21l have only sz carboxyl grﬁaﬁ pra$Eﬁt or ong
»vvmerﬁ sah&tituan% gr@uﬁ—aﬁ the nucleug, This aaggﬁaﬁs thatwthe
4earbﬁxy1 haa an iﬁhibi%ing effect om ha&ageame&&ylatian. én thﬁ.
athﬁr haﬁé, the aecids whish 4o form gh%haiiées haxe st leaa@ twe
or more ﬁmbstitaant groups such as wh3 and 0§H3 in the ring. It
‘wa&l& geen thaﬁ these gxaggs zafluaan& halag&nmethyiatzaa aaé
ainsa thera are twa'ar‘w&re they oversome the iﬁhibiting affeet
ot the earbexyl gr@n@. o |

3 fhe latter 3ugg¢stiam iz supporied by the wark of Quelet (19),
Semmsxa% (¢5}, Puson and Eaﬁeevar (8}, and wvthers, who faun& that
'similarly aabstitnﬁaé hydraﬁarbans yielded chloromethyl aarivat1V$s,
The influence of substituent groups has best ﬁeén-ﬁﬁnfizmsd by
Vaven, Bolle, and Calinm {30). Thesze men actually devised experi-
ments by~whi§h-th§¥'ﬁaﬁié~m@aaara zkg rate efyhaiageaméikyxaﬁisn

of various substituted aromstic sompounds. Theyfound that the rate




O.H,, =O0CH., snd ~00.H, aﬁﬁ dimin-

1& inewgasﬁd by ’333’ Qizﬁg 3

iahgﬁ by'-ﬂl, -Br, I, -Qﬁa-gl, »GGOH, 2»

, on the basis of tﬁase deductions it ggems iaaxpliaaéle tha%

3*?*

2*4~dimeﬁnazy®ensai¢ aaid and piperenyliec mcid should behave nege

atiwszy, a5 faané in gh:s iﬁvastigaziaa. Indications that pip@reaylie
agiﬁ ‘does. fﬁzm,a gh%nalidy has aireaﬁy’%een pointed out (a,f, ?‘13),

It may be assamaa for the ﬁrassaﬁ_ %harafﬂ@@a ﬁh&% a~further shudy

of @hasa a&ida*may evoive aaaxy‘exgarimental ﬁﬁﬂéiti@ﬁﬁ
,fnr~saeueaffu1 a@néaﬁsah o | .
é:é@gsars m@$%§§re@§&ﬁ$&g; g$§ara1
&%idg,@&?dhﬁﬁ an&y.ﬁhev. yiphthalide arﬁhﬁta;, égmﬁ@@ngfgi
’Eﬁé$§§$§§3iﬁaﬁaﬁnxyf%ﬁ#é@~ vfggmh&ﬁhj&&@@?afﬁﬂgtﬁrvaéﬁg group in
the 3*5-@?v3%¢?5h§ﬁéiﬁﬁf
This. asﬁumptzﬁn appears valid fex 3 §%§£m&tﬁ$&;
nyrigticinic acids {XKIII}i Sentrary

o thzv 1&&&, h&w&v&r, 3,5%é1m£thﬁﬁg~9~$e1uia aeié (XKI?} doen

ﬁg»tﬁluia {zxz},
%&&m&%ﬁg&galli@ {xx31), amnd

‘*ﬁ@% @:ﬁéﬁ@é & ehlsraaﬁm§aanéq

?ha~im@ﬁ?%aﬁea ﬁf*exgariﬁen%ai sonditions in pra&uciﬂg the

ah}éramethyiyhthaliée ‘has been emphasixﬁé by thﬁ wark of Xﬁng and
, King {lE}. 1% will be reaalleé {@.%} ﬁhaﬁ these men wera ahle to
'*maka the nﬁzmal phthalx&a ar tha eh&@ria&ted aamp@aﬁé ef trimathyi

gallia &ezd by merely altering'the quantiﬁy of hydreahiarie seid.

,1,preéﬁﬁﬁ the halagenaﬁaé ??ﬁéﬁﬁt» o




\
)
{"‘4;,3‘." .

‘ If tﬁs maﬁe ef raaﬁﬁiaﬁ éeaeriheé by Kiﬁg and Ezng far the
g isolation of the cnloremethylphthalide is general, then it should
,ba gessiblg ﬁ@ ﬁbtaiﬁ the simpl& phﬁhaii&e fram all acids yia&éw
:iag~a ehlara@raéaaﬁ if experime&tal a@nﬁztians are praperly Chn-
tx@}leé* . B ', | | |
Siné& halag@nmathy&atisn is essen%iai far phthalzﬁa farmatinn,
.ﬁhen ths ph&haliéas obtained from aan&eﬂﬁatiaﬂa with hydrobromic

5,  anﬁ_hyﬂriadaa agids must have eﬂma through tha hrﬁwnmaghy§atien |

vaad ia&amatayia%ian ﬁf the ﬁuaisua; In aiz pxababiiity ﬁh& aramatic

a@zds that gzve ﬁh&@@ﬁﬁ@%&y&aﬁﬁkg&i&aa waf&ﬁ gxa&nwe &h@ aarreapaﬂa-

", ing brﬁmam ané ivdes~ ﬁerivat;ves if @aa@easaﬁ with hydrebrﬂmiﬁ and

’ \hyarieéle aaaas rea@eaﬁzﬁaly;

", The . iﬁtz@dﬁ&tﬁ&n of &a&wgana&kyi grsﬁgg in%e an ax@mmxia a&ia
,hy %he nas af highﬁr aliﬁhatﬁa aiéghyéﬁs can aaly ba aﬁaamviia&a&

_ﬁh&ﬁ:ﬁﬁﬁﬁ neaﬁs fa& yreveatian af pﬂlymarisaﬁzan @f th@ ai&ehyﬁe .

. h&s heﬁﬁ &evﬁsa&.




DEHYDE AND HYPROGHLORIC AQID

1. GONDENSATIONS WITH FORMAI

1, Yiperemylic meid.

{a} Preparation of gaperagylia acz&.

Thﬁ msthﬁﬁ Aesseribed by Kasﬁa&ecki &ﬁd Tam%er {13} for the
@za@axaﬁiaa:af veratrie acid was:amgiggaé% Piperonal (20 gu.) was
- refluxed with bromine in potassium hydroxide solution (20 gm.) for

‘one hour on the sandbath, ﬁha"ﬁsiéﬁiaﬂ;w@gffiitErea and sodfum
 bisulphite added to %he filtrate whioch was then acidified. The
‘acid (20 gn.), whieh preeipitated as a white powder, was filtered,
washed with warm water, snd dried. Raargs@a&iisaﬁian from alaahal

-affarda& a~pure specimen, meliing at 227 .

‘ib) Cordensation of gayera&y&ia agiﬁ.

fi?&ﬁfgfliﬂ agid {2 gm*} was boiled for 12 hours on the water

" bath wﬁﬁh‘fnrmaiéahyée {1y 2.0s) and hydroshlorie secid {12 e‘a,};
fTha sﬂlid whaah d4id not go inte solulion, was filtered off after
\ @aa1img. This reai&u& mﬁl%ed at asz iﬁii@ati&g that it waa énw
'eﬁangaé ‘piperonylie acid; raaxyaﬁallisatanaAa9 tme sﬁ%staﬁee
}feliewaé by a mixed mﬁlting §$1ﬁﬁ éeterminatian, aaﬂfzzmad ﬁhis
faaﬁg ?havfxiﬁra%e wga.&ilﬁﬁed-ﬂiﬁhwwaﬁ%r and weilmakakaﬁ,ap@n
;'whiehi ﬁka’emﬁisién that was fﬂ?&ﬁé;féiearéé, Iaaving*?asiﬁéas
material on the sides of the flask. The solution was filtered and
allewed to stand. After several days, s white ef&stél;iné'sa%a'
gtange settled out in miﬁa%e gquantities., ¥ith a few crystallizations
from hot water, the produet melted at 138-40%. |

Several more condensations were earried oub, using acetic and




wp&ﬂsghaxiﬁ $eids alternalely, as eatalyata; Alﬁhcugh the bailing

pericds varied in each sase, the lowsmelting 3ubs£&ace obtained in.

the first condensation, was not isolated.

{a) ?reyaraiian of 33 5#d1h}ﬁraxyn§-teluie acid. | |
ﬁmglayxng the matheﬁ et asahzna and Asano (1), aﬁly ﬁamparab

%iveky pser yieiés af'g 5aé1hgdr *?»@Qluiﬁ‘ﬁ@iﬁ aauld ‘be ahtaina&

y»?ﬁluia acid waa yragareﬁ fram p luidine in a san&mgyar y&aﬁtiam 
ihreugh thea ﬂitriie, ag ﬁeasﬁibﬁ& by caaen (4}3 &ulphanatzaﬁ of .
this acza was a@ﬁﬁﬁy&ished with 2 mizture of é&% and 204 alanmy the B
resultlag suiphanis agid was @@ﬁvarted 0 tag gata%sium salt
through its barium salt. o |

The potaseium salt (6% pm.) was fused w:ith mmss:im nydroxide
(300 gm.) &t 250-270° faw'45 minutes. The melt was dissolved in
water, '@@msima&; with hydrechlorie acid, and -éx?rmﬁaﬁ thﬁmagmy o
wi@ﬁ ather;:.ﬂﬁli@wiégravapéraﬁinn Qf?ﬁhé ether, %ﬁa«r&éﬁﬁae»was¢ ‘_
treated with warm water which dissolved the phemoiic aeid snd left
- an. iﬁ%ﬂiuhza'sabstaﬁﬁe. The aéﬁeﬁus‘Sﬁlaﬁiﬂﬁfwas gatu%ate@‘witﬁ
gommon salt and @xtraat@é‘wzth ether; eva@ar&t;am af the saivant
1ef§ a brewnishﬁesleraé aubsﬁaﬁae (8 gme}, melbing at 245«2483

Bua &e the small yield, ﬁ@?ﬁral runs were ‘negessary to ﬁb%aln suf-‘

Tigient materisl for %ﬁe.mathyiaxiea_graaﬁas#

{v) ?reyarati%n of 3% 5*¢:methsxy«9~taluia acié. ,
2:§*§ihyér@£y*§*taluia acid i17¢5 gme) was. &isaeiveé in 20%,, :
gaéium hyéraxiée solution {250 e.c‘)*ané éimeﬁhyl aﬁlghate (75 c.e. )

WaS aﬂés@ 1n threa garticﬁa in an atmagghere ef'prepame.,



aﬁé-

On 5hak;ng and gooling the solution for 4 nour, ﬂrangenyallaw
grystals of the sodium salt separasted out; after which, the mixtura
was boiled under refilux for one hour o hyﬁrnlyse exeess'meﬁhyl
suiphaﬁa‘ %héa'gaaie&-ﬁhe solution was seidified with Bydro- -
ahiaric asid which yxeaigitated a~cr@am~aaiareﬁ sn%s%an&e, The
é;metkﬁxy aexé wan filtaraé, washeé with water, aaé grystallized

) from ethyl ‘acetate in aaaﬁawhita ﬁaeﬁlss {8 gm,} wﬁzah maltaé at
2% |

{e) @hléﬁam@%hy&@h%ha&i&e-éf 315#&ima%h@xgﬁ§wtaiaﬁm~é¢1&s
The dimﬂthaxy acid €3 5 gu.) was boiled” on the water batﬁ e
wiﬁh farmaldehy&e {10 g.o.) and hy&raahiéria asid- (éa,e.} Buring E
th@ heating §eraad small amounts of the aléehyﬁe and minaral acid o
were added to r&pla@a any ihat may ha&s be&n 1@&% by b@lliﬁE~ ‘

vi&a&a& of a %aaﬁtien, waﬁ the farmatian af - a.éark brﬁwﬁ.resiaaas

mazaxia&, ﬁ%&ﬁh-fiﬁaﬁaﬁ on the surface of #he»soiutiﬁﬁ;,ﬁ&is mag' '.}_ﬁ

Ifiigeéaé while still warm, at ihﬁ'éﬁﬁ of 1} hﬁars§77fha resin was
taken up Wi%h aleohol from whieh s white, :nsaln%im subs%&nﬁe
«meltiﬁg at 248«5& » Was aegarated. Singe this was a nem»ehlﬁri-
aateé praﬁust it ﬁ&ﬁ of no interest in thg preaaﬂ% &xgarlment
gnd heﬂ@e, net ana&yse&. The alecholic filtrate yiei@a& more of
this subs sze, ,

¥hen the eriginal Tiltrate eaale&, a arystalizﬁe makexial
wa;ah @reveﬁ to be the ﬁhlarinat@d compound , greexﬁitataé aut.
5a?eral cxystal&&zatiﬂns frem ethyl aaetata, gradueeé gxistening
_ white neadles, melting at 13&»1 .- A s&mi«mleyg analysis for

chler;ne wag obtained by a,methad desaribsé by aaeharé& and Boba

ranski iﬁgﬂﬁemiﬂ&zeﬁﬁ ﬁithﬁds fsr the ﬁle&antary ﬁﬁaly&is of




Orgenic Gompounds®,

Ana15szﬁ ‘
Calculated for 812§x3ﬁ4u1 : 1, 13.84
fi’amﬁ 1 8L, 13,62 | ) f

(a) freparatian of 23 4~dikyﬁrexybenzsie aei&. I
A simiiar pxaaeéuze as auﬁlin&é hy Kierengtein and Gii%b@ns
{15), was emylay@d for. this yrayaratiaa; .,: ,', _
o Beaaweinal (100 gm.), sedium hzearbaaate {50& gm*),\&né water
(lé@@ gm.) were refluxa& iﬁgether for 3 heurs, while & sﬁea&y
stream of caybon dioxide was passed %hraugh ta& sslatxeﬁ,' The

[salutiﬁn was @aaledi acidified with hyﬁraahiarie ac;é anﬁ the

ﬁﬂiek aurdy praaiyiﬁata immséxasszy filtered ané washéd %iiﬁ small

: ameuntﬁ-af water. Vhen ﬁ$ystallizeé From haﬁrwaﬁax, the aguaeﬁa
solution was ra@:ély eogled, yr&aiyita&iﬁg the aaié in fine faintly
;aalarad exys&aiﬁ {55 an.) whiah msltgd at zia@ Etharaal extracta
,'af tha eriglaal filtratg, yiai&ed very small qman%ities af tha acid,

(b) Preg&xaﬁian af 21 d-éimaﬁhaxybeﬂzaia aaiﬁ‘”-~":”

anee @he ar&znary methyiaﬁiam progess used iﬂ %ha praparaﬁian
af 3 Shdimathﬁxy-pﬂteiaia acid failad, the methﬁa desaribeé by
vTamhar {28)* was. %mglayeé* o

To g hat alsehalis salu%imn af 2 4~§ihydr$nvbengﬁia aeia
{58 g&.)* 5@&13& hydraxnée {24 gm. in 93 e,e, of water) ané i
methyl suiphaia (56 GuGe) WOTE a&ded alew&y fram ta@»fﬁnnals‘ ?ha
a&éitﬁeg was mada alteraateiy, beginniag wiﬁh s&dxum hyéraxide aa&
ab the same time the nixture wag well-ghaken,  The selgxien was

'heated for a short period, fali@ﬁiag which, axaatly the sama amount



28~

of aakaii'aaé~&e§hylﬁxalykate-waa added once more to the boiling
.sglﬁtianm Beiling was continued for & Little while 1aﬁg@?ﬁt5
hyéralyﬁe aﬁy uﬁahanged msﬁhyl anlphate and any eater that may
haxe f@rm&é. ?h@ sezutian wag dilubed, acidxfiaéf aﬁﬁ the result-
'ing praaigitate filtered affi, %ryatallizaxian fram ﬁilate a&aeha&
.yie&ée& snﬁwﬁwhlae needles {&; g} melting at 1G?~bi Tam@er 8
graﬁaaﬁ mﬁlzed at 108°%,

bfﬁ3 ﬁfffaasa%xan of z*éwﬁimethnxyhﬁnzsig agid,

- When %he dimethoxybeuzoic a@iﬁ {3 em.) was haateé for. a few
minutes on the w&tey~%ath*mitﬁ~fﬁr@a1&ahy&e {15 gaes) and coneens
trated hy&resh&aria aeid {15 cec.), the ﬁﬁl&tﬁﬁﬁ\b&g&ﬂ ta froth,

;  The. ﬁaxligg was ea&ti&aeé far % h@ur during mhich time the solid

| took on a r&sin&us a@gﬁaranae, whilﬁ the. aaiuiian ramained an amber
@siar, on falﬁra&i@n the greyaskﬁgreaa raaiﬁua (3 gﬁii failed

| 13 exystallize Trom any salvaﬂ%i é.mﬁltiﬁg paint éazarminaﬁiaa on
.%Eﬁ~ﬁ¥ﬁée.§$ﬁﬁﬁﬂ$-$hﬁwﬁé that 1£v@@aam@§seéta$-210*2é5f#

gabs%aﬁae was tbrawﬂ auﬂ from ths fii%rata on aﬁéitaan of water.

- Seyeral aanéansaiians rep@amsd with ?ari@ns haaﬁing periods,

mﬁf@i& yraﬁu&a& the same resulbs

(a} Prepaxa%isﬁ of ?eraﬁria aldehyda,

‘} The aldahyé@*was a%%aiﬁeé in very gaaﬁ yial&a with t&a metheﬁ
&eaarib&é hysﬁahnsaa.aaé stavanaen f11). By mathyiating vaniliiﬁ B
{56 gm, ) with dimethyl sulphate {40 e.v.}) snd potassium hydrﬂxi&&
{30 gm. in S0c.e. water}, a vary pure ?ra&ﬂaﬁ {48 gm.} mhiéh melted
at 4&«456 was obtained.
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{b) Preparation of veratrie aecid,
Kostanecki and Tambor's method ilgj,ﬂhggh,has_alrgaéy h&a&

;.ﬁﬁﬁézibeé ia.aﬁnnsﬁﬁiﬁn ﬂith'@igefaayiia aeid, ‘was esmployed in this

lyr&ga?a&iﬁﬁ@' Veratric aszid {8, 5 gn.) was obtained from the verabrie

;aiﬁahydg {1@ &n.) in &uah pure f@xm.imelting paim&, 18@@} “that

. a:ysﬁai&iaa&;an was aanaeesaary.,

& ?mha.zma of yeratric acid

4,'gf%k%?ﬁﬁ”ée&g&%iﬁﬁ,ﬁf-vé&aﬁﬁia'aaﬁf was earziﬁd euﬁ iﬁ exaﬁﬁly

”'Q éassrib&é by ?arkin* F&w&r&s‘ and Sﬁﬁyk@ {l&}w .

B | ?afaﬁrae acid (3 gm&}, f@rma&ﬁ%hy&a’{4 aﬁa.§, a&ﬁ hy&rschlaria
,&ei& (12 e,¢,§ were heated for 12 hours em the wa&er bath; after

’,a&,haaw*s heating the solution beganie quite &a?k* @s e@mgietiaa

' of ,ia;;ae.mawﬁigm,. the saa:*gmim was rapidly %ﬁiﬁé, : éim*&&ﬁ;mi;h-

 water to form an emulsion which was shaken until ﬁ;s@éé@? soluti on

ay?&ar&d, i&aviﬁg_zg@gy'ma%@kﬁa&u@n the sides @f7§%§ﬁfiaaka The

%V;saiu$i@n waE f;f;ﬁjfgjﬁgnfﬂ&?fﬁhf

_h&amﬂ time a brs&aisﬁ gnbstaaﬂu %&awiy_yr&aiﬁita&@é4 :?hﬁ éﬁﬁéé

Q‘ﬁmﬁa,gai wag arysﬁallizﬁé from watergyseiﬁiag thg yhtbali&a,maeav
niﬁa, 1n white needles (1.4 gm.} mhiah.m&&taé aﬁ 1§5~?.,. Perkin,
Eﬁwar&a, aad ﬁ%qyie g;va m;@; 157 far thedr graauat.‘ ,

: it was found that the heating period may be raﬁus&d ta 2%

haurs an %he waier baxh anﬁ 1 hour ever tke~wire gaaxa, te yrn&uee

the same result.




1L, CONDENSATIONS WITH FORMALDUHYDT ARD HYDPROBROMIC AGID

Veratric aeid (3 B} was aondensed wati& fam&dehyﬁe (35 64, )

ami hyérabmmw acid {3.5 & e.) in a s’imi}.ar msmaev %e-' :‘thaﬁ employed
wii;h hyémcmsxie acid. ‘The mixtam Ain imm aase was baile& on
t.he watez' bath for 2§ }z@zzm and 15 minutes on ’ahe wire ga%azm The

. ﬁl‘ﬂﬁﬁéﬁl‘e followed from thia pamz was. exacztly tfae sm& as the

xsresrwns eaae' Here agaia, 8 brmm arystallim yw&er wass amaimé o

| fl‘@iﬁ &:tae aalntiam On aryammizaman from wa’sex, whi’be medies .
._:il ema ) ware ahta&ﬁ@& which m@lﬁe& at 156*7 o "
A mixed melt ing Imi‘nk wiw the grﬁawt frﬁm %hﬂ hydre@}zmrie

a&zér ﬁemenﬁ%i zm,, gave 156“ %emfwa, both pre&uei‘m were the

swm i,g, the ymhalma, mee&nme. _,

{a) }?m@ E’mﬁwﬁ ot B*mﬁth@fx?’*}?nmmia am.ﬁ. SR
| ﬁiswhmauaﬂ of ;;-w,mm acziﬁ {95 gm.} b:? 33@ aie»w&z (25’ Bags)

: amar&iz;g tothe &weat:%ms af Heldrun and mrki;a ( 14) yialéaé

the ﬁesixe& 3~msm~smz@hmia acid {1{}@ gmg} in :gwre f@m«. The
aeié melted at 240.1%, | o

| i‘he alkas_i f‘mian was. aaz'ﬁeé aut at 27@ fﬁr 10 mimzte& and
-‘aﬁ 285 fw 10 minum:s, the 3ehiye

fruxywpuhainia aai& -ﬂht&iﬂeé was

q :ez’gstal&iged from w&%r in fine w}a.i‘ée needies {6& gm,) m@lth’zg
.2t 2@‘@. :

ﬁethyla’sian of “the hyé.r._,jﬁ:’.;‘." acid {45 gn,} was aea@mglished by

m metha& emylayeé with 3x5~éi}3ydrﬁxy~§—£einia g&iﬁ th& rsszzming




=-3ds

3-methaxy-§-ﬁalaza acid was obtained in pure white needlﬁs (42 gm. )

af%er arystalliﬁat&an from acetic acid, The pure produci melted

at 15?‘@

(b} Phthalide of 3-methoxy-p-toluic aecid.

The ioro-methoxy aﬁi&&?é&ﬁ‘gm;}fm@@'hﬁatﬁ& for 2k hours on

the steam bath with soncentrated hydrobromic acid (15 v.c. of 487)

and faxmaléahy&e {10 ©.e.)s Buring this parimé an exkra 2 a.e,

_Vaf'tha aldahyée aﬁﬁ miﬁarﬁl &aié ware adéed* on %ﬂﬂliﬁg a erystai*

} hyé ,ah&aria a@ié, 9@%?@& it %@ be thg &am& @r&ﬁust*v :

um maiaarial {343 gm.“} asttled wiz* arys izazumtie‘- fx‘em éilu‘be

_am@mz yielded white prisms (2. 35 am 1,} %zha,t mmam 143 . A
'mixnd mglting~pﬁ1ﬁt with the kﬁﬁw& @h%ha&iée, svntheaized wiﬁh

1. ?hmaxme of veratric acid

Tha a@adaagatian of veraxria acid (3 gm.) wi-f :xmﬁlééhyée
{l! @,e.} and hyﬁriaﬁ;@ acid (15 Cets OFf 50%) waa earria@ out

wiﬁh a8 1ittie mare éiffiaulﬁy than in the gra?iaus reagtians._ In

%his aase a 1@33@? heatiag p&riu& {5 hﬂﬂt&} an tha watﬁr b&tﬁ wag

ﬁee&aaawy*. fha hrawniah graéue% wﬁiah ﬁa@arataé as-in @ha pravi@us**~

easas, was w&éhe& with sadium biau&phita ané cxystalziz&d frem :

| waﬁer in faintly aﬁlare& erystals whieh'mQZted at 15&3. Mixed

) mei#ing gaing éetermaaahiaas with the»ﬁeg@nine abta;a&& fram

both the hyérabramza and hydrochloric acid eandeas&tz@ﬁs as%a~

blished thxs product to be the sane substance.



2% thhﬁlldﬁ of: 3umetkﬂaxya§-—ﬁeluiz aeid.

: 3§ﬁeth@xym§§télﬁiﬁ-aﬁid.{gyﬁ gm;}4wasvﬁﬁileﬁfw;§h fexéa&&ehyae
fi$ é;§@}7éﬁé,hyériﬁéie-aeié {iS CsCs BPe EF 1~?}5far 2 hours on
the water bath. The aahsﬁanee ﬁrﬁéﬂe@d was #zztnrated with seéium
thiasulghai& and thsﬁ.with sa&iam bieu1§hltﬁ 1o remeva iaéine.
.&ftw waazamg with wars %ﬁar the m‘bs%anea was reﬁrys‘kailimé from -
aleokiol ana water; aevara& arygtailiza&iﬁns ware nﬁaesaary ﬁefare
the praduat wag a%taineﬁ iﬁ,giist&ning'wnitﬁ n&aéles whiah m@ltaé
at 1&2«3 P ﬁixed meiting paimt éetermi&a&ieﬁs,with the ph%haiiéea“
gawm 142 « i‘his waﬁmeé the 3;5’3&%21&315 e;f mm same ;shtb.aliéa as

pra&aee& 1n the Q%hﬁt twa eaaes.

I¥~H§Qﬁ§3§$é$$§ﬁ$xﬁﬁgﬁ‘EE%EEE,&%&E&@f;ggﬁggggﬁﬁﬁgﬁﬁﬂglg,%@Eﬁ,

1, @ﬁndenaatfan of 3~methaxyag~%ﬁiula acid and yaraldehyﬁe.

The methaay aeid {3.5 zm.) was heated with §axa1dehyﬁa {12 c.e.)
amﬁ hyﬁr&ahlar&a agid (? a,eﬁ} on the water’hath. Solution of
ﬁhe s@lié %agaﬁ %o take~p1aae siewly‘afﬁer 15‘minutes~ within ¥

nour ﬁha aaiaﬁian begame very dark and &ﬁseaaa a% the- ené ef an
kaur tha héagfag was ataypsﬁ aaé the s@&utiﬁﬁ a;lﬂwﬁé te eael'

'%ha h&a@k resin, produced in the vesction, was f&;&&rgé.and washed
mﬁ%&*ma&e?¢ ‘$Xe&aai %raatmeﬁt-ﬁgrﬁxyfgégérata& uﬁeh&ngaé-éamethexy#
g;tﬁxaiefagiﬁi The addition of water to the filtrate yielde& '

more of the unchanged aaid~

- Several blank runs with yar&ldahyﬁe and hyﬁraeh&arie acid pro-

duced resinous substances in each case. Various ma@zfiaa&i&usvzn



, me haating gerieé and %;ha inizmﬁﬁatim eﬁ‘ aif ferant eatalytie
age_.xﬁ;m ké_i&,mi‘- prevent the pelymerisation of the amehyée,

amilar eauéezma&ima were a%;tamp‘%aé 'mi;h ;ax@gimamahyée




14 Q&a&eﬁﬁaﬁiaaé 5f‘pi§arﬁﬁyxié a@i&"with fermaldehyde a#& '
hydreechloric acid alene, and in the presence of acetic and phaaa‘
phoric aééés,‘yiﬁléeé the unchanged arematiec acid in all bﬁt one
-gaaég iﬂvghig instance, a'&&wwmalgiﬁg substance which mey be the
phthalide, was isslated.. |

2. uﬁmaiyﬁieal data on the ¢hloropredust gﬁ%&i@#ﬁwfiégnﬁﬁﬁ;fﬁxm‘
‘g&&aﬁyagéhyéxgshxﬁria“aﬁid condensation of 3§5kéim¢§§§xy?ymﬁﬁiﬁia

aaia; agreed wﬁﬁh.ﬁh§'s$raﬁ%are.af the aﬁ;ﬁrﬁmaihyiphﬁhali&e@

3 4-Qimethﬁxyh§nzﬁia a&id gave only a graauisa-gwey xaaiaaaa'
’xwzerial whgn,aeadensed with {ormaldehyde and hyéxaehlaris asid.
A a raault,i% bas bé&ﬁ ghown that Rermie's grs&ﬁeﬁ frﬁm a sﬁmilar

aﬁnﬁensatian with tﬁis aromatic acid, may not ve the phth’*‘

?he merizs af Rsnnia*s series h&ve been arztieaiiy éisa&sseé.

4. The nomal phthalides of both 3@1::@%}3@%3*@«%@3@1@' acid and
verairia aei& have been yraéﬁﬁaé in gpeparate aanéansatiﬁns wi%h

' hydraahiaria; ayérebxgnia, aaé hy&riadia asiﬁﬁ*

5. . It has been soncluded -fszaaz: ehloremethylation, iodomethylakion,
a&&.h@ﬁﬁﬁ@ﬁﬁ&?&a&iﬁ&,‘gerEﬁa phthalide formatien in hydrechlerie,

hydriedic, and hydrobromic acid condensations, respectively.

6.  Polymerisaticn of the higher aiiphaﬁia’azéehyéﬁgfbg the action
of hydroechloriec agid at high,ﬁagygragazes;,haa'haga found to pre-

. vent successful condensations with arometic acids.
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PART II

INPHRS1S OF ~~BIHANOLGLULARIC AGID LACTONE




pxeseﬁﬁ/wark; , _
- This ;yp@ of 1a¢tanﬁ has been made by Traube and L&hmanﬂ (1?)
;whﬁ aan&&naeé eﬂhylena oxide with ethyl sodiomalonate Lo yreénae a

& saéiaméﬁri?aﬁiva whzﬁh on a&i&ifi@aﬁian* reaulﬁaa in the hu%yrie
rhmmmefzh ' |

(|>>0 + CH:Na . — A
CH, » \CO; £t ‘ :

— COE¥

=

In & similar manner, they oblained he z.aﬁ%ma{Iﬁfxmthe
epichlorohydrin of ethylene oxide (20). | |




CO;Ef .

- Et Ma-Ma/e e
Acidripication

Chzti-Cl

v aﬁsfal synzhesis

Ef Na. onafe
A Acldifpication
.CHS;. A . ’

- (Hsz

@aadeasati@us of thisg natuys have been.aaglieﬁ te the grep-
aration af cyelehaxy& éer&vativea. In this. eannecﬁxen. the werk
of Kendall, Csterberg, ané ¥acKenzie {15) is impartant far their
gynﬁhesis‘afacn(2~ke£ﬁay&1akexyl},gla@axie acid yr@vidﬁs»a.mexha&
wﬁiﬁhfiﬂ closely similar to that employed inﬂ;helgresaﬁ%vsngesii.
;gatian,' An outline ef’%ha,&g%&ad;'ingafér as it a??lies to thiéf
‘ researeh, is given below. o ' '

Gyalehexene oxide was sﬁn&easeé with eﬁhyi sa&i@malenate

whleh gave & new sedia-derlvative (IV) The additiﬁn af‘ewbrama~
prapienie ‘egter wi%h the elzmznatiaﬁ of saﬁium.bramiﬁe, preénceé
& triearb@xylie ester {V¥) that y;el&ed 8 dicarb&xylie lacteone {vI)

on hy&rmlyaia@, aeaax%@ﬁyiatisa_af.kh1$ sgbstgnce5ra§umtad-1n~$he




© = fNaBr BT-VCHg-‘C"/'{'L -COpET

L cHy cH- COOH , Lot chy ok

< Aydral«,;»,‘,'
_ ACI’Jl‘fflc‘afmn. :

Ton ¥

.CH?.A-»CH.z-CMOQH

- _ogidaten
. (nzbHren)
Y ﬁydva/}/;/s

s _:'_,,_*'" ‘OOH




-4 0=

. Prier %o .mwu% ‘publication, Ceffey (8) had' condensed
eyelahgxﬁﬁ& oxide w&ﬁk ethyl aﬁéiama&an&ts, but hyéralyaéd the
new sadia—éarivativa without fnr%har e@néensat;an~ this ﬁas )

fellawaé by ‘agidification an& éecarbaxylati@n of the reaulting

aaza 1&@#@&@ (IX) to give cyelshﬁxanaiaaetia aﬁzﬁ 1&6%@&& ﬁx)
C-N3
| \Cda. Et

hydrolysis

COOH -
C- Na

COLEF
N
COO.H

acidification

cooH"

—-COp




: aatey,_aharleswaxth (5) ‘carried out simil&r'ayaﬁhesas whareby

vh@ eanfirmad ﬁha prepaxati@a af zbkataeylahezylglﬁ;fjia ae;d by

K@nﬁail, aster%érg, and Eaezzﬁzie v ana more reaeatly.ﬁa&rae,
 Gha¥leswerth anﬁ A&exanéer (16} have exteaéed thzs méthaﬁ ta a
aynthaﬁis af zwkgtaeyalahaxylsueﬁinia acld (XII) 2~kateey¢1@haxyl»

agetic 4acid {xxz:), and 2~ketaayelahexylmalania mm {XIV). The
lagzex'%wgfanhntanags,wegs ﬁh&aiﬁad from Coffey's gg&ax 1actone (XI)
of gyclshexanolacetic acid, |

- - CH;-CooH
' [ooﬂ

Previeasly, Ghuang and ﬁa {9), Ghat%exaee {7}, apd Ghosh (31) |
“had yregareé z—kataayelahexylaaetiz aciﬁ by &if;erent mathﬂés, baﬁ in :

COOH

00K OOH

oy

XV

fna aage was ﬁne prﬂduat abtaaned as pure as that pregaxea %y

zeswexth HeCras,

»‘ﬁaerae, Qharisswvrth. and Alexaﬁaax.” Eeaentlg; ﬁh““
aﬁdfﬁae?arlane 6) have a@nflxmaé the structure efvﬁhs 2-ketaayalan

;'agida by inﬁepeaﬁeat ma&héds.

he aypllaaﬁien of Kendall*s (15} and G@ffey's {3} methods

ynth;ses to e%hylﬂﬂa and ywagyiene 9xides, wag ;; am@ted by ﬁ:ﬁhi-

'ﬁswever, lacgk af aaffieiea% exyerimantal eaiﬁanee and

aaalytieal data 1ef$ érnhzbald‘s results in doubt. Suhsequentiy,_

’vglaxander ii) ean;inuad thia ia?estigatiﬁn wiﬁh wh lﬁ@ had partial

auaeegs..e,v

 THE \mwmsm oF mmad 3
LeRARY ~ §-
"«
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- Klexander definitely acﬁbﬁpiiéﬁe&' the syn*ﬁhasis 'éf ~&fhanol- -

suceiniﬁ zwid la.cteme (xvm) in %}ae fénawing mazmer. By conden-

-vsi:ng e%;}:zylevxze aaxiae with e%;iayl sa&iemalanate. %;he uszzal se&ia—

. -aeri a%.i'm wag' a’e%aineé. A«-Bmmﬂa&etm efster was adéexi tﬁ thia

z&éia-%m;mua& %e pm&me t‘m as*&w laetane (X‘?H)“ -wh,ieh was su%-

' ,‘sw‘ée& ta a hy&ra&ysis. fﬁ.’&iﬁvmﬁ ‘by desw’bmylatizan -tha% reaulted

in the 1aa%ane af x-aﬁhaaalsmmiam aefd,

CoEt » B COiH.
Lo CHNa. — —m—m—m . “1. c"‘f—.-—C Na

. CHoH

By-CHyCOEF

. coyEt

— ¢ Hy-COOH Chp OB
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&rahiba}.é {2} attempted ta syﬁ%hasim the Iae%exm of «'ethanal-
| , glﬁtaz'i& &eié in a simil&r manney i;ha& Kezadall @s*kasrherg, aﬁd Kagc~
' ‘Kamia (35 ), ahi;aim& z—ketwye}.ahaxy}.glutaric aai&i- ﬁawemr,
arehibalé :mzled to aﬁhie\m Lis pm'pese, sinee no aaaaiytiaa’l data
of his yradmt was made avai&a}ale. - _ |

| };s.t&r, a fnr“éher effort was ‘made b:g .alaxam!er (1) to obtain

fth’e :sampeua&-, ha‘!; he too was unable to re-zmr-t azgy &afifm%e resulis.

A ?e—mﬁvestigatisﬁ af this synthesis has been satisfaatarily
‘acaomplisheﬁ in the preseat reaeareh. '

' The synth&aia involved the following reaetiaas.v Ethylena oxide
was condensed withAathyl sodiomalenate in ﬁhe manney ées&rihe& by
" Traube and Lehmann (19}. The saﬁia-derivati?e ahtaina&. was once
more aendenseﬁ WithJG bramﬁethylyrapianate o yiel& a.éiwa&hﬁxylie
ester lactone {XZX}. on hy&ralysis the éinaxbaxyiia aﬁiﬁ {XX) was.
isalaﬁad and éae&rhaxylatzan of this preduct, resulted in the da-
B sireé xmtam of x=~ethanelglutaric acid (mz}.

CHe | _COEt o €O Ef
COEt CHyof \c Oz Et .
J Br. CHa-CHy - COLER

CHa cﬂz colﬁ

< &;Jva/zg/s

CHy-CHy - COOH




: Mrs}ubam*s {23 a%%emﬁm& ﬁynﬂrﬁ%ia, he rejpez’%aé ﬁi% ig0=

) Alexaaéer ﬂl) éeem rzat mpar% 'ﬁhﬁ aapa?atian af* thm esﬁe’r (XIK),
ii:azé: hym*ﬁlysad éim&ﬂy withaat &ésmllafﬁwn, fﬂllswet! by aeié’ifi- ,
'eatim &i’i& imméiate dwar’bexylaﬁam Lika &wmba},ﬁ Alexam@r |
alaa'*htaiﬁed the aeiﬁ lactone (XXI) with a wide 1 |

B 'fl‘? .;18? /14 m.) as a resul‘%, ﬁ:&eaeamer was una&a}.e ts aﬁalyaa
his praénat. Eﬁwever, &mxm&ex aeﬁvertaé the su’hstams {XXK) ta

tha a‘f.} ¥yl ester {xxxz}, Imt thaugh he apz;m*ﬁntiy abmmea a pu?e

Praﬁngt.{léé~é /% mm.). his gﬁ&lﬂ@ia dié ﬁ@% ag?ee wi”ﬂ the

’ caz.mala‘baei va’ma.

CHapCHCOLET L ‘




: ;aaa ar::;-iaaéy baeza mmmmé that the éiest&r {XEX) se;;aaratea

in tha»pzeseaﬁ &yathesis, was ckiained 1n pure fazm. ﬁ&ll wiag

hyéralygzs ef this Qﬁmyaané a@rtain»madifieaxiana in the mathaﬁ
.wem employed, which enabled ‘bha iselation sf the. int.emeéia@e di-

eid {XK) ia,a wary Qnr% atate* ?his c&mp"iaé had not

ear’a&xy
"been prev”ausly reyur%ad by either ﬁrehiba&d or A&exam&er.
Eaaaﬁbexyiatiam ef th;s Intermeﬁiaxe aeid yxeldeﬁ a viseans ‘

- eil whiﬁh éistilled a‘é 317@219 /3.2 ., The high bﬂiling paini with
| its narraw raage, Wh&n,aamyared with the yredusta Q%tainsa %y

: érahibaid and ﬁl&x*aeer, inﬁiﬁataﬁ thai nei@h&r af zheﬁe maﬁ had

 9h$aineé the éasira& aei& &astene {EXI)g ?arthermar@, the sub-

:iatanae ebtain&d in hh;s anyesﬁigaxiaﬁ, saliﬁmfie&, a Pﬂeﬁﬁﬁﬁﬂ@n

‘ﬂhzah did ne% ooeur in ‘the prevﬁaus saaea* Thi$ is~tha-fi‘st in—
;ataaee where the isalatxan afcxyeﬁhaaalglntarie aaid 1aeta§£ {XXI)
.ihas been éefinitely rapa?teﬁ, An atiﬂm@t ig’ keing maﬁe ta abtain
| the amaée {3K1i11 of th;s laatane*

ouz'_oerC?OH e CHaCHCONy

A 2

Ho-Chy ColNl Tt

- By a method similar to Yhat em?i-ayé&"%y Coffey (8), it was
) ya&sibia to aaaamgiish the syﬁthesis of the lactone of 4«hy§raxy~ '
“yalerie &ﬁié {?ﬁlarala@tﬁne) {XXVIE), ?ﬁn eaxly g&rt of the ayn«

%hesis waﬁ very sa“flax tﬁ-%aaﬁ aa&ﬁ in,t&e,p@aga;&%iaﬂ of X-ethas

: ﬁelgiutaris scid lactome. Propylenc oxide was condensed with ethyl

sodiomalonate producing a new sodio-derivative (XXIV). This eompound
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_waﬁ-ﬁﬂbéeétaﬁ te a hyérﬁ&yaﬁ&; the':eaa;§§ﬁg g@aﬁﬁéﬁ,iXKV3¢ﬁkéﬁ .

igiiﬁ acid lactone (XX?I};gﬁgcar+

coft . cazsf

-‘+  . ‘CH'NA‘ . . S | ' Hzc.___._;c Na A —-——-—-—-‘)'(\U

‘\\\~co bf,;l’“’

 ¢%—LﬂoH'”

S v:lv\‘y'.y_;'rq)ysis

' LCO0H
HgCs .c-Na ==
' v \. COOH

: /§ o o B 3 e .. C:Hz'-LHOH |

;C“x‘J\\\

at‘ldifl'c gﬁo*n

CooH

&« ;CO&i'

: | | . CH
3 ~o PO TS 5

ﬁlaxaméar had alsa atﬁampﬁed to ayaﬁh&aige %ha valereiaetane,
but f&ilaé 0 @bsaiﬂ amy aaaly%zcax éa&a ﬁﬁ his subg%ance* He éid,
h@wever, try to 1sala%s some inﬁexmadia&a aahsgﬁﬁaes which waald
wsar—ﬁl}
reyexts& thg %arium %ait of EXV, giviﬁg aﬁ,&naIESla dn fair}y elose

iﬁdi@a&e the ﬁlausihiligy ef 3@@& a @gﬁb”

',siﬁ‘ &l&x&

agreement wath the farmula. in is@lasiﬁg_thﬁa_&aﬁatﬁgﬁa@ Alexander

| am@&gyﬁﬁ~ammnﬁma,tﬁ,wa$h the g%ﬂ&ﬁgig_%his ﬁﬁﬁmeé;faﬁﬁgf'ﬁﬁﬁﬁﬂﬁi_
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 for hﬁfﬁ&ﬁ'ﬁ?&féﬂi&ﬁ would precipitate and contaminate the orgamic
gait Lnﬁer these aireumstaaaes, analytisal rasalts ﬁ@ulé b&
Aaueﬁiaaaahla.

By aﬁiéifyiﬁg the s@éiaaéarivaﬁxva (XKE?} hefere hydfalysing,

5»113:} .ﬁfmﬂv‘ar,

’.ﬁ&aggaaf ygresﬁmaaiy ahtaiﬂaé ﬁha astar iactone (gf
| ‘ ﬁf this aamgaané &id na% agree with the re quixemaaﬁs of
54;the grepaséé fammuia* ‘Thus, A&axamﬁar*s a&ﬁ&m@t&é ayﬂtheais dis
uﬁaaaéytaﬁie.;v ,
Wurthar praaf that valeralaetene haé been syathe&ixa& in the'

rk; was %btaiaaé hy aeﬁ%ar%ing the iaetan& LKXVEX} to

the amiéavtxxzx) ?he a&lié ami&e ﬁfﬁéﬁﬁaﬁ agrea& with the»maltzag

. point gi?ea by Baarmaﬂ and - Liﬁste&ﬁ (4) aad Eﬁugab&aer (1?) who

had ﬁxsyia;sly maé& thiﬁ amide,

\',0.

= ?ﬁéf@ﬁﬁﬁi%i%iﬁ&-ﬁﬁ&t'%ﬁa'isa¥31&£§§,iﬁétﬁn§ (XXX} was the pro-

- duet ﬁhtﬁik‘f in thﬁ synthesis, éﬁui&'éf'éanrsé ﬁa*éiimiﬁa§é&5gif'

the maﬁhyl group was ﬁefiniteiy fixed in the 5’pssitian.

ok, ;

g
5
X

|
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'ifﬁf@ugabauer and ﬂmmnazz and Linstend made Eheir |
%g the xaaaga;an,af levulinic aeid (XXXI), s fir

*mﬁf {21). In %Ms sage only the nwmai lactone

be 3@@5&:{ o »aﬁé since the . a.mme frem the present . ssis was

t}m aamza at. of the ai:}aer me -"1"*"%-3&3%% h&ver'&m_@' @é&aeé fron

»*I:éae ssme ”f:his, therefo would canfirm ”"é‘xaﬁhésis of
ﬁm mmal valervolactons and m‘&; its iwmer, in i:.he zsz'esem, imast-

igatien.

—CHa, v : HaC

‘ (.‘.Ha

o Reducf’fan N
Ch: e | ook . N " CooH

Chy o KRVI

: £m in‘hema’&iﬁg p@mﬁﬁ that a.resa &wiag i;he course af the

research, cane@m the: proapars 35113

.&iaa ef s;y@lahexene ‘oxide {2 _J-:» e
fmm o-bromocyelohex E}‘ The use of ay&lehaxem &xme in
synteses such a%'emﬁiﬁyeﬁ‘iﬁ‘?hiﬁ-Wﬂ?k* has already been ﬁise&ﬁse&;7 '
Kendall and his a;a%wrmyﬁ {15) .and also Helrae, ”haz*leswarth .&x&é o
| 'ﬁ:@‘%ﬁéﬁ? ﬁé} made use of thiﬁ aam}}%uné.p Irz ail. these ﬁac;@s, the |

;a;s:i% was p!’ﬁ?;i%&é Lrom the . zhlgm}«iyé?in {xXRIVY o

1




| s.yai

@mﬁ‘ﬁﬁ;' ‘Ii’ﬁ ﬁm&*&e ami &xchﬁ%&&& ‘(Privcate communication), res

yart&d that the :smmt«an@e wag ézbrmahexang (.“%V } 8
e«brmasyalehax&ml as a rasul‘k, ayelehexexm axma would nat be

yrm}uee& .

m%rary £+ 3 Hesz*aa and Amhibalﬁ’ 8 assermea, bremahyérin wa.s

: ymf reé frzaaa & ma@@hrmaarea solution m tim premm wax‘k, ané i;he

_sz..a af syelehex&ne axide in eamyaratively gaed yief

o ,mweaamﬂy aazamp&i shaé,




.qaaatity af salfmsalyciliﬁ aﬁi@ %@atalystj za »u;,@aﬁéﬂﬁﬁgragi@nie

asid in a garbon tetranhlariée saluﬂiaa; and th@ mzxture subgecteﬁ to
‘the sonditions outlined by'KEaﬁall. The ester obtained (150 em.),
. ,mi&eé a%f ?’3,«- 5%/17mm, (Rendall gives 60s6 253%%

(b) Zagtﬁne aka~aarhaxyhdbethaaolgluzarie asié,'a} |

; Sa&aum (1?.5 g&.} was dlssolved in absalata alcehﬂl (285’&.@.}
fail@wed by She addltian ef eﬁhyl maianate {125 gm.} Ta the“ '
athyl seéz&malenate ghiah was greezpztateé, etﬁyleﬁe axxda {35 gm.)

'was aéde& in the eal&. The mixtare was well-shaken far 8 ’ra~

1onged parzﬁé during whiah it was 93%&&1@@&11y caelaé ia &ae‘ Wheﬁ

~'meﬁt af the aaixa seemaé tﬂ ga 1nte sa&ntzo&, a ﬁew sa&zewénrivative
- su&éenly pr601pitatea in a 8&115 maﬁa. és ﬁhia yreezyztate appeaxed
'w;th ava&utlan af heat it was neeessary tﬂ kesp the flask well-

'caaled to a%aié &eeampaaltzen of the new campaund., The maxﬁar@

was allamed %a sﬁaﬁﬁ averaigh% ta eamnla%e the reactien ﬁf aay‘un--
\ ehangad materlals. ﬁora absaluta alaahal (159 e.a.) was gnt iﬁ,.
'_:fellewed by %he Slﬁ@’&dﬁltlﬁn af/3-brﬂm$prﬁpiania &sﬁer‘ iu pre-

'['langed shakxng, ahe m;xture beeame qui%e waxm and at the ‘game time

, g@d;&m.hramide_was precipitated.
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ﬁﬁ ﬁﬁﬁ?i@tﬁ#ﬁ'af this r@astiéﬁ, tha.mixtﬂzé wag distilled up

‘%0 87° to eliminate exetss alcohel. The addition of water to the
_ waammgmixwm 'di;.ésawg@ the sodium bromide and an oily layer

'z?;;zyéaé‘mé at the top of the aqueous portiom, The 8il was ‘separated

= . ‘a&é the aguecus lay&r ex%ractaﬁ mm et&mr. after which the e%imreal

B . sedium sulphate.

- golution was added to the rest of the oil and dried with anhydrous -

ﬁ%ﬁ}&&a&;@@ of the gther, tha remaining oil

was éiatillai andar r&amé prossure.

Fraction 1.  -- 130%15 mm.  (45.6 em.).

Fraction 2. 200-20%14 mm. (76 n.).
Fractiom 2, was hydrolysed with 5§ Sodium hydroxide (185 o.c.).

After most of the aleohol was vemoved, the alkaline solution was

Praction 3.

eiiﬁt:illaci under mcizmaé zweasum to =z eam@araﬁively small volume,

’m«e remaining s@lﬁti@n was earefully seidified hsr passing in hydro-

, ah;arie agid gm uatil me solution was aam o Qﬁi&g& red., Mrﬁng

amdzf’i{:aﬁim there was a ‘slight efferv&saane& a:mng wi*'éh the m‘eu
aipimtim af godiuws chieride; the salt was imeéiaﬁely filk&m& zm&

the filtrate allowed te stand, After s while, puvewhite i;sga;é‘&a— |

- kike arysta;&s were precipitaled. viﬁim pracipitate was @aﬁéﬁ up in

@#hé;;f %o eliminate any inerganic salt that mighﬁ be "?i’;ﬂ%ﬁxiﬁ and the
e%&eraax ssi&ﬁiaa dried évaf'ﬁa&iﬁm séighaﬁe; on far%he?’eaaeena' |
txatmz: af‘ the filﬁz*aﬁ& mere ﬁf thia substance was abta&naz& and

tm&mﬁ in the same way.

A pure %fhi‘&a& mwrmz {10 a:m} melting at- izf : f, was obtained

from the @tﬁerea}, @xﬁr&&ﬁ; Rearyst&iiﬁsa%mn of a small u&ntity
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 yielded glistening white n&e&zaﬁ-mﬁiﬁiag,aﬁaiﬁﬁﬁi”S%haeveiﬁﬁiﬁﬁ

of garbon dicxide.

i}alsmai;aé for € 8 o 6 By #’?.53, g, 4.@5
?auaé H 3 %?&15, H, 4.8?

{e} iaatana af 4-9%&3&91@1&%&21@ asiﬁ | ,
| ?ha l&ewne of W ,f.-owethaaalglata&ia aaiﬁ {25 g;m} was

‘aeaar}m_;,:_}.lateé 52: an ﬁil %aa‘hh aﬁ }.éae

was ﬁi@tillaé iﬁ two frae%zana &n&er raﬁﬁaa& ?&%3&&%& o |
| Fraction 3o 17@*2@@ﬁ/1? e {é 2 3&.}
E’ra@*ﬁsm ;-.u _ g;?,.gmwfig mm. L :

$ﬁ&§*mite neefngs
whzah wem ﬁh&zmghly m}mﬁ wzi;}i ?eﬁremm ﬁ‘z}mr. ,&fﬁgx ggwgﬁg"
*he Eiﬂ?ﬁ’%&&n@% m&teﬁ ag 51*5.53 S R

. Pound : a‘ 53.@@ B, 6,44

A e DRSS i




. THESAS IRVOLVING EROPYLENE OXIDE

{a) xastaﬁe of 4~hydr@xyva1eric aeid,
" The methed empmyeé ia similar to saf‘fey's (8) gymhes&s :ia-
mmmg eyalahexem Qxiéa. ﬁa:mn:m estax (144 gm,} W&s aé&e& to s

solu ;w ‘of sodium &tkylats obtained by d1ss01ving sodium {20 gm,}
m &h&ezu% aleochol {35’& @.3.3 The aaéﬁmé@rﬁaﬁm wmch pra-

| uipi%a%eé was cooled in ie:e mhi:’s.@ :xrepylaae axiﬁe{ .§54 gza.} was Tun

| in, Gsﬁﬁmueaa sha"ki:ng aaused t}m @remxsitate o éiasehe, ‘bni: after

a wmla a new w&imdarﬁ‘mﬁz% _ge*;t}*ed vut m & white se‘, ‘;ﬁ mass a.zaé.

alleweé %ca sit a?@fﬂi@ﬁ; e T e

B

Tim m;xtnre was bmleé méex mflwc wi%h &E’ sﬁéim hyémxide
for one hﬂur, /ﬁg M&re*i;m the eatﬁr. A8 iﬁ; ’&he@revi&ug vsyﬁ%hesis,.

"@}ae alwiml was r@mwﬁé and the alkazizse se:{ubian éiaﬁsin@é under

_ raﬁu%& pafess}zm 6 a eaaau smlwe, The greamr mrmen of *;hm

saﬁ.ﬁ o @as aarefaliy acidified with asn;aenwam@ hydrmhlax'ie

whi <h. @m the av@lntian of garben ﬁia; ,ﬁ% wag

,{abgsrvaé. The. samﬁixm was amraate& Wiish M&aw and

*aah’ydxaas mﬁiw sulph&t@. A gaia 3&3& mmaizaaé
: *‘é@m was mapmateﬁ. - ) _ o
m L fttsmgt w dns’&i}. tha ail failed a8 &a@a&hexyza@ em Bo-
' 7:3313'1’@& dariag %ha aisﬁzl}.atmﬂ g,sracasa. ﬁ&n&atﬁx&xxmy, t}&e a.ﬁ wag
) " eamylet&ly éeaarhaxylama at iéﬁ‘* on the oil hat}m me sn?w‘hanae
| .mmaming, was éﬁssamm ixa ethar ami waa}ami w:ii;h ﬁﬁéi&;ﬁ carbonate
:fiﬁ aalimmaw aﬁy mghaﬁgad aﬁa, m szmmai axﬁraat %*a.a tham dried
ewex aaﬂzm sai;&haﬁe. On wa;aaratz on of t};@: a%har, %he sabstame

ieft ’b&hind, was m;b;;.e;;:%ad o a fz&aw&xami ﬁis&i&igﬁim under




reduced pressure. .
{4@ m'}v :

Mv fgsmxiaaxng & falﬁar,

Fraetion 2.

Fraction 3. 95-103%/23 ma,

E‘r&@um 2, was m@:&s‘%iﬁe& at 83»34’%?

| ;W&i&rlﬁss ml {335 g{%‘s.}. %‘.i«:i‘*s hﬂilmg :@in% agraeﬁ m%iz tha figure

-givm in Eei&hr@:@ {23) for v ."'-‘f-em’m@%m. ,

aloRie " isfﬁ'a@z ) G,éa o 8.0
?ﬁ*@m& =y é%, é@.;, g ?‘ o = o

ga; mme of &hy@wf ".:amm a@iﬁ lactones
B ,’?rezmmtwn of the ameie involved & sligh’k maéifi%tian ef the

m&t&wﬁ em;amgeé bar ﬁwman and l&immad f#}.

1'&3 m}.me of

m& ?aleralaﬁtam £8 ga&.} was éias@i*mé iag %1

_',',aqﬁ@m ammama {é. 88@3‘ ﬁze aalut;ian *ms ﬁhma o5 mtaﬁ wi’ﬁh

o m&m& -gaa aaad ‘-&:fwaé W sta;a& waﬁ%y»fam heum,* a‘b tlfze end of

” »thi‘ pe iﬁé, the solution was again saﬁmteﬁ with ammami:faﬁé onge

‘j;ﬁaé ta stami we::mit' ’rha ﬁwa@na liqfuié wm gnt m B

sa}.id a@@@a‘mdv kawamsr, tf;h*s' wag

,mmam ﬁes&iaaﬁa@* &n&il B w}aziﬂj;j

P sa%uratgei m:im amama gas, aa same ﬁf ishe mgni& wa.s Ma}.:ﬁ

yfr@smﬁ.'v %en mia was m@ea m&m put iﬁta me éass:i etr ﬁm o
?a;s* gﬁlié,. T&m zxaw an%ﬁtm& thw&ughly

| .uquié tumaﬁ z:ampla."

washaa wiﬁ:z etﬁer m &rﬁ,e& azz a germxs y’i%a%e iéa %}m ?wﬁma éaa-

: s:xaaﬁar. aft&r exystamz;m%ma by sl ;:._ wapezmtwa of & sa%umted




=55=

chloreform solution, the pure white needles éhtaiﬁa&i melted at
51.5%. Poozman and Limstead (4) give 51.5-
50% for the melting point of this amide.

-éa;ané;ﬁéﬁgehagax gives

IX%.

{a§ Freparatiag of Eﬁﬁ@brﬁmaarﬁa golubion. ,
| ﬁrea {4&& gm@}, gresiﬁxtate& chalk {283 gmfi anﬁ water iﬁﬁﬂ €.t )
| ﬁeve ylacaé in a flask aquigy&é with,a drempiag fﬁﬁﬁ&l maaﬁ&ﬁisal

: s@al and euﬁlaﬁ ﬁaﬁﬁ. ?ha ﬁﬁfsk was caaleé in

,:ias aﬁé over & yariﬁﬁ af'faﬁr"heurs, bwamina gx?a a*a.} was glowly

ad&aé frwm the érappﬁjg fuﬁﬂﬁi. %han,the raa@ti@ﬁ waa evfzg @ﬂra

wataljwa@ aé&éﬁ i&@ﬁ @.&.} and. tha exa&sa ﬁhaxk r&m&¥@d by

“The strength of the salutiaa;was @eﬁarmiﬁe& b‘3titra£1&n with

Arﬁ%agéaxg sgdia& nfi@suighaka¢ 1 ﬁiﬁw af thﬂ“@mﬁﬁﬁﬁﬁmﬂﬁﬁﬁﬁgaqiﬁti9&.

é :wﬁﬁh water to- whzan.iﬁ RN itiﬁ _
_saiu.sﬁ-;was aﬁﬁe&, and ﬁﬁs viaole acidified with g’~-

:  &'3£§£i¢«ag3g&'

'1§h1s ﬁﬁlﬁt;@ﬁ waa immséiataly tiﬁraﬁad‘ L |
| 1 z.a* s%&aﬁaaﬁ.waa eqnivalaaﬁ to 1?;? Celie 1IN ﬁﬁéinm‘ﬁhia-

. 3&&@&3&&@, fha soiution wag iﬁnzﬁ'hg)ﬁ%ramﬁna aei& anﬁ 1&1? Gvg Was

- eauiva&ant te 1!! gmu cg@iﬁh&xeaat

ih) Er&paratiaa of a~§zﬁmaeyclahaxaﬁﬁz,

Tha methed smy&ayaé was similar to B&t@auf‘s {15} preparation
af Q~ch1arﬁsyelahaxaaal‘l\ . ,
The m&nﬂﬁramaurea solution {1000 c.0.) greviausly prepared,
' was poured inte a 5-litre flask along with ice {Saﬁ-gm‘i, water
{5@§‘$ﬁ@}1~§¥ﬁlﬁhax@§$ (100 gm.), snd glacial scetic acid (80 gm.).

’fiiﬁratian.




'The mmtare was ’efell agitaﬁa& fer goyeral lwtzrs unt il ti nraﬁima
ahmd %hai; 1o hym%:rem&us aaid was met. AL the ami af 1 szis tm
a h@a’vy 041 layer sebiled to the bottom of the ﬁa’ %, and after

5&§mtian, the oil (159 ga.) was &iasﬁ:weé in e"&har azaé dried over

s&ﬁim aai;)hata. The ethey Ws evaporated améi the mmaiz&ing °il1

ﬂisﬁ.mﬁﬁ ';;,j,:%i@sﬂ hﬁr‘i&'
”?';13;9 mm, was ¢ollected. The yield was &4@ gm. or 70%.

',;ax‘ reduged g}fﬁﬁﬁm*a--.» - The - between

o ih@ pra&acﬁ obtained was not the éibmmhemm, aizzeg ‘the
zieaszﬁy of the latter was much higher (1.79) than the su
p*egam{l here {1437/ 35’%} Beéaa {3) gives the density of o-bromo-
hexamﬁ a8 1. 4@2132‘3 whish agreeé with the present ﬁgara,

%ﬁ%&mﬁ

{a) Preparation of eyslohexens exide.

S{’k@ mathﬁﬁ of @s‘terhez’g (28) was em z~‘_-:;z$ ?rﬁng;gg_;gm,

| amﬁmmwyem}ama}_ {50 gm.) was a%éaﬁ % s@d iﬁm hyﬁr%ié& aala%iaﬁ
; {12 gm. in 65 Bele wa%r}s and stirred f‘gr f&wﬁ; hours, &t ﬁa& end

- %o -%2&;& top of -?é"iae selntion

was _ggggxaﬁgm The aﬁkﬁi‘m@ woE %’k@%ﬁé&i&é@ %é ‘smm '&iﬁti}igtmﬁs

t&ﬂ? - . et {15 md bﬁiuﬂg at 12%3%6

’ th& ym&é aaaﬁtﬁ be imym%é if larger gquant iﬁies wax*e aseé; since

h & column, the fimal pro

| the' Zwsa in the solumn was considerable.
. The d&nﬁity of thia z&rﬁénct was .§é3 as am:garei with Beilstein's
figurew ,%?52.




rin proved by its conversion %o @yelﬁiﬁz&m s oxide.
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