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1.

mmmmﬁ

| %a mmbinns of epwd.desa have been snuneratod (1) as gonorally

m&ﬁugﬂw&mafamamﬁliemmmawmcwmam
of %:ha epoxida mgq Kmm m;miiaa (2) on cpoxide reactions and the
mwm e:a:ﬂ' i.rwemzmn ‘ﬁhaxx a@pm tha a‘ract of 2 mcleophﬂic dg- |
Placerent an carbon {3,%5,6% I£ the epoxido 4a perfoctly mmm,
mmmxma&mmgmmmammmwmm@m
A mmmmmmwmehawmmmmm, If, on tha

' mm hzmé, %& opoxide is unsyrmetyrical, there ls the possibility of -
tha ﬁmﬁ,ﬂn aﬁ’ 'bm &smwic prmimﬁs, For this reason the epoxides

' a:m gm‘m}m&y well adapted to studics in tho mechaniem of renotiong,
 since & gowp ‘ibstituted for hydrogen irto the epoxide ring may
inﬂwmwﬁm%mwt&xan@mrmmmwtmrw, deperide
ing ugxm the mi;m mi‘ the pubstituent group, Sevoral such studios
have b&m tsmﬂm%& {7=17)s The fmplications may be pointed out
'@ayﬁﬁm wmx tha fallmﬂng equation in which X represents a
wmmamwmammamwmowmmmm
glom,

? ﬁe—c\e;)-;cﬁ F X7 ewwemd Refe=CX  and ReGe=Ce0™
N | | H

0~ "

It is brdinarlly assused that the mcleophilic group will
 attack, et least predominstely, the more positive carbon atom of the
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epoxide ring & aigxﬁxi&mt éiffemma in the relative charges on

m two opaxide carbon mtong w:m. wau‘it if there is considershla
dii‘famma ba&mm m alactrmgativitias of the R group and tho
wmgm wbma* m, &f the R gmup .ia rather strongly electro=
mgaﬁw, fz&m'a m:mi w an alaan w&t}drm fron the epwcma

ear‘mn m m:ah tﬁe R gmup ia mm& Th&b carbon a:hom would then
ha m mm maii&va ﬁf the im, mma an inductive effect is diminished
68 5.:& is. m-api@awe: along a wam ehain (210* This effoct is

X B
 RemeCanGil
.,__n,o ,

- 4 me R gzwp'ia mﬂaa%amiauy ms eleotromaative than
ng, the Wﬁtm a:twmns would bo in $hs opposite
amaaxm and & wa w:em sscondary aleohol ‘carbanion would rosul,
O mhe m:;.ussma fmawm of ewm of those two posgibla
amahmwan inqaliadmﬁsinm cwa of an appmcia&a difference
m ’bhe &ngmﬂw of ‘bm R @tmp and the hydrogen atom, If the
ﬁﬁ.ffammms am m‘.’lzy very ﬁubtle, randam ‘addition of the nucleophilic
wuﬁma‘mmdwmd}y ocmwmﬁanﬂ.xtm of the two isomers would
e antiﬂip&m ﬁyplinatian of these pu:-imiplea then becomes a moans
of ewgming tim mla’hﬁ.w electmnegativitias of groups sbttached to

the epam&a :':‘Lng
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m?mmax@ OF THE PROBLEH

m:s% nf t}m hm eata:lysad mnéansations with epoxidas
%kma i’ar mpartad hzm bean wi.th nl!qsrl ar ml substituted ethylens
H

Lo B
m%uftkafam R*Gﬁm{ inwhichaiaamdmcarbonmaidw.
G

&‘imzrt wﬁ:&hau& ﬁm&pﬁiﬂn* (iﬁ) the aﬁmk of & mleop?vnc group in
tﬁ@% mtms h&a prmadad mnrding to the mechanism which hag
mma kxmn as m mms:al d:wpmnt. mw is elmracteriaed W

‘ W mm ai' tm mrmiml mbonw@an bomi oi’ the axirane ring.
%a mn{:mi mdnct :m thﬁa cane &.a a aacondaxy alc:ohol.

- e gemm ammd mchzmim far the resction involved
ﬁaﬁwﬁmﬁm Mmmalpm&mmom inwlﬂ.c.htmngroup-
| being 1@% almﬁwmgab&w man hydrogen~-releases electrons to tho
umtm& aﬁm carbam B

H B -

Rwﬂmt}ﬁ

' m wmwﬁ. wa ‘t«hua bemana tha mom pasiwm of the tm oxizmm
Whtma md ‘&1&6 a%aciﬁ of ﬁhsa mmlecptwliu group 18 on that carbon,
'm mmmsing itm is ﬁmn xarodmd by tha mp‘bum of the terminnd

.....

,% m, m mﬁ Knight mmrm the iacmric "abnormal® product
in base catelyzed yeactions with allyl alcohol. This mipht easily
‘ba explained on the basis of the alypicel nature of allyl alcohol,
“which in gbrooture 38 o priooyy bub in chemical reactions g
tertlavy aleahol. o
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. Bineo 11 the reactions, in which the addendum i3 unquestion=
' a‘iﬂy nf melmz:&mx: ehzaxwﬁerg irvolve mdrocarbon R groups on the
apmﬂm i‘h waﬂ Ww& to datemm, in the firat ;:m of the present

| mmgawm, whemm the ﬁ.nclusicn nf nore mm elemonagame |

| ‘m m& s‘.i.tfar t&m m&g a*: mkii‘hicn., With tm abjeatm in nind,

; ttm%a epmcidsa vmm chman ‘l:a reaaﬁ vri‘hh tha malanic estar carban-—ion.
;mm f:i.wﬁ m: «mm was gmm glyci&aﬁhar D-o c\m/aa

and ﬁm mami "!s&w para hromo dﬂrﬁ.vativa uf the first. These cmpmmda'
were madﬁy amas.mhza mugh thie Tosstion of apﬁ.ch‘.!.orotmirin with
pbaml axxﬁ pa?:armwphmal, msyautiwly, in a Williameon wpe syntlmaim ,
A ww;%ﬁm 5mbaﬁ sinilar to the i‘imt hag been carried out by "

| gm@w l;axxci_}%r?;&mr; (25 4n which they reacted the hromohydrin

~€3 &g g%g ?g wii;h nadim malanatm It was asmmed by them

‘hha:b ‘lme mmm m‘.‘ tho mm‘.imm mem]y the replacement of hmmim
Yy “i;ba mlm done. ﬁmugh this 13 probably a Justifiabla mmmption,
’ﬁhem 5.3, mvwmaleaa, the possibmiﬁv of yomoving the alemnts of B By
:ﬁm tha mlmiﬁ.n and faming the spmrieia whidh ‘bhan mmld roact
ording maimarafﬁm tro mechanisns suggested sbove. With the
:pmbmm ﬂmﬁvat&.m the bmmim atom muld be oxpm;’oad to increass
al&g}rmy %ha elem'amgativiw 933 the m%itmnb g;rmzp as a whola ana
possib&y hﬁng abou’ia ahmma& additim ‘gven if it did not coour with the
mamm.tea ml@ymdeﬁmm




Se

~ The ponsible reschions with thesa cesnpounda can be bast
s.mmm ba? in&mahmg the electranic intaractims

3?1 tha \('nca:vbwz, ‘ taa‘ goad an ﬁ.nsxﬂatcr, ﬁhe ei’fect ngy be
ﬁﬁmﬁniahaﬁ *m aﬁsk fm extent. thab 'blw namal adﬁi.t.’wn would operata ,

i’wmmg "«:&w &mrﬁ.ﬁ 1on, i R

m:alirx hydroﬂssiﬂ fal’lmd by acid&fication of either ion
wmﬁd pzmluﬁa an aaid m*tma whi.ah mmld yiﬂm the free lactom when
daearbowlated.. ,
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v e ——
.'c-'s-"zﬂ - Q“-*z"ﬁ
rwmmmm:aa&é% frommmaladdn
oo ;i_ff;_ The third apmaa to be studied 4n 1ts reaction with malonto
. &ﬁtﬁz‘ *ﬂa& p—ehlarnmmm mw i‘he nomal addition has bsen reported
| 'f,(l::) wi%h stymm oxide iﬁwli‘ ﬁ.n thia maction, 80 hare it wes
o ;', & :fw%mﬁ!m' t&m pmsanca ‘of an slectronsgative aton
':i""m 'mm bemm z'ﬂ.ng mulvi a}.tar the paims of a-t:baclc of the carbanion.
gdmmmmm m&s is mﬁ madm avmlab&a 8o it was necessary to
"m;m a mﬁho& mf mtmm. m mwma pmcadum will be given in
%p6 ‘- mﬁi&n of thﬁ.a diwartat:lon, in brief, tha steps

'ﬂmlwd *em'e *!:ha m-emat&an o:f;' p-chlomptmnwlbwnida from

" mmwm@mm, reduction of the bromids fo the bromolydrin by
‘hha x@m-wein-Ponﬂdorf-v’er;Ley reducmpn,vand elimihbtion”of Rydrogen
?:Mde i‘m 'bha brmnkwdrin

L ‘Xha aee:mﬁ ;:hm of tm pmmm deallt with tho relative
Mbivi'&y 6£ br‘mzm an awg:amﬁ ’ba apo:d.m wimn 'bha two functions
_mmmmmmm': |
.. The results ef - azpmmsma hava boen reported by

Kauar a:xl W#-I-usm (26}(27?; ™ this experiment these authors |
maetad tha em*hmion of iaobumcphanum with epichloro and eplie
'bmm}wﬂrin Thﬂy statad ﬁhat it was inw.'c'esting to note that the

. sp:ﬂ:alowm raac:tad a8 ailkyl haudes har mplacament of the halogen
am mz mmticn as mpmaenmd by then ia as follows.
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“lafe 4+ X0=Co .,a e —> --c-c-«-cn

. It was mtsé that ths reaction w mt have been just as
iza@m& iiera hmvam Binea amxiﬁaa are generally recognized aa
mﬁm mmiw ‘mpnwﬁs* m possﬂ.bmw af & leaa dimot
mc&zanﬁm pmsaﬁtﬂé'w solfy Th’lﬂ mechnnism mmm Involve the abtack
n b the epoma tm'bon foming the J.ntamediata

'S R Hs B'H R
mmm-ax ..........> =G aCumCH
S o7 Hs 1 6= X

: rﬂmat my&aeemn% e:sf ﬂx& haloaam

“Qﬂﬁuﬁﬂﬁ . QH;HH
o t‘sz ;{E , + Ha -—-—> --»c-c--cn

+ YNaX




.

The true course of the reaction could be determined only
W employing halowepasides capablo of forming differant dsocers
tﬁ‘!:éi t&m i 3 pese&bls mahaxxiama suggesteds

‘mis baing W 'fshs opoxides chosen were 3J-bromo-l,2«spoxy
mm ami 1-»?:%2,3—@% h&xbnne Tha mmthem of thess two
5 i.mmem has haszz mperﬁad (23). Eqnatinna ml perve to illustrata
:'ﬂzee pnmbia mmtiam. In the cm o:f yhrmwl,z-apm butane
maating ‘mith iswbmgrnpémm, a mchanim frvolving simple
“‘m;xlace‘menﬁ nﬂ i:ha brmim atom mlﬂ,ﬁ, giva‘ the following product

-8 B EI H "1-1 Qlin H H
‘ _‘ »!'3'- + EK} 0 vﬂ -C\—-;GH

.wﬁza a%ﬁanaanmepmddemmcm accnradcntheteminalepoxide
Wbmmm amhamit!m i‘inalmﬁuctwoﬂdbawx’ollm.

.g .gﬁm BHE OCHg HH H
+ zm»u»c , -& ---c-»c-c-cu,
ds HBr Q .. ns )
: , H, HHE &
e -—5.‘.-'01{3 o+ B:‘
R (‘:H H e n S
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In rewtions wi.th m iamarie l»brcmwz,}epomr butans and

’ ‘&m iaa-butymph@me mbmion, tm final epoxy~ketones would be

A’ 5mmmmmmmmm the two nechanisns suggosteds
| mza mpaa mm dispammnt would give the following

.ngx xiﬁ' R
—-'-C‘C*-—-'C-Cﬁa :

?mmaa mmkf 'm. epaxida a:mm fmhee«b from the bronine would
"if,gﬂm m 'mm m narban clmin ) funm

HsKK 3
Ha éa\ :

" f:';m ax}di i.an to the m mcnmm ngmated gbove for
 reaction w:m the m Lsonerio brono epoxides, theve may be in sddition
'a zm n bxxb mrﬁmlw& W plausible machmim. This
"i:mrd paaaibilﬁ.far involvea the cm'bon atcm of, the epoad.da rﬂ.ng noarer
’bhs} hwamne a&mg In '&hia cm, if atback of tha ketono carbanion

is aﬁ& ma intermﬁ:mm aarban, the foumving products nay be formed.

—\ gcag " mE. .g gris c-c
§ - + Hc“"c'g;GﬁR - C> ‘3""‘0
/ ¢Rs o {KE-BI'

O‘g%aa \gﬁ
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Tt may bo readily seen that ma sane £inal product vould

; maﬂﬁ in the case of eiﬁher epmci.&a it‘ this mechanism obtains,

Tha mga majorit;f of maetions imolvim; epmddes that
hm maﬁ mpm-ted in t%zs li.temtm hava baen with epexides possessing

.a tezmﬁml we:&rm structuxe. . In t!mm :instzmces attack of a nuclao-

: fphﬁs.ic m fm ‘baea c&taiymd raaaﬁions soens bo ocour much more

, ‘reaéﬂy a*t. %he t&mﬁml carban af the nmmm ring than at the

mwmal c-r ﬂ wpoai'ﬁm. - This meehanim seens to be apparent even

ﬁfmmugh m ﬂ a-narbm is ai.mchsd to zather highly eloctronsgative

mﬂp& Th&zaa ohmatim soen t.o indicate that thore is some

) ""mauuar ds.mtam esxmmm which the two terminal hydrogen stams

"_mbs.@‘ 18 m.a is maaauy the case, the vesction of the iso-

inutyrophensns carbanion with Jubrono-L,2-6poxy butane would not bo

"mma f.;a be gmat}y diff;'emnﬁ from & grest may other base

| na‘éza:\;med emwmm.ima ws.th temi.tm epoxidaa. This is assuning

’ ,ﬁzx:i.tlal. ma@tim 03.' tha oxiram ring Hcmr with the isomeric

' _MW,}W ‘tmtwm tim ie cm:w one hydrogen abom 6n each
mdxam aarbon and if 'bha obmmom above are a major foctor in
:ﬁrﬁcaing mz a.%mk nf tm uarbanim, this compomd nhould bs a very
) kwwful am :m wmmng tmt amr basic uﬂ‘femnees batween tha two "
1 %ypea af apmmm



 DISGUSSION OF RESULTS

Phanylglycidether was treated with malonic ester enolate ion
in absolutes slcohol molution. Hydrolysis of the resction product
followed by mcldification with mineral seid gave an organic acid
mm (L) i‘ieax:,vsﬁaﬂiamion of this mﬁarial from benzons gave
white pwoems nePe 9645 = 97.8% C. fi'm acdd lactons rescted with
broming in nhlmi‘m solution to pive & new acid lactone (II) containe
ing two a*mzs of broming per molecule of compound, This compound,
mwmm fron wm, formad white fiakes meps 1500 = 151,8° C.

' @pm heating the original produst (I) to 150 = 170° carbone
dioxide was liberated yielding & neutral lactone (IIT). Successive
treatuont of tha neutral product vith hot sodim hydroxide polublon
 ond hydrochloric aoid produced & erystallin organlc acid (1v) melting
ab l&hga » 111.6% G. after recrystallization from hot water,

' In ordor %o esbabiish the structure of the coopounds  formod
and the direction of opening of the epaxide ring in the initisl
Teaction, the neutral lactone (III) was subjected to hydrogenolyeis.
Ths reason for this step was based on the realization that
cSmphemmal@rm acid would form wpon rupture of the lactone ring if
attack by the malonic ester carbanion had occured on the terminal
amxida carbon. If the at‘hack had initially occured on the pecond carbon,
however, the hydrogenclysis product wowld have boon Y =phonaxyvaleric
acid. Hydrogenclysis of the lactons did give O -phonoxyvaleric acid (V);
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this wap confixmed Ly mived meliing point of an authentic sample
propared by an indopendent procedure ag explained belows  The melting
points of these smplea (10142 = 103,09 Cs) wore substantially highor
than thaf valma mpsrwd by Gabriel (29). 7The reason for this dip-
agraement nay be m«:x:la&md on the baﬁis of the two methods of
mparamn, In i.hﬁ present case ‘pheimi was combinsd with Iyl
dibroncbutana in the presence of sodiwn hydraxide. The lephenoxy=l-biomo
bu%;am ‘!&m pmﬁuﬁ@d was then reacted with potassiwm cyanide to form the
xzitmg which was W@d to the acid.-

N ': | Gabriﬂl*a procedure was the initizl formation of 3-phenoxy-
Ee-mﬁpmpm which wag then condensod with melonic estor, The
5@:@&‘1}%&& s:mvsm was mmn hydrolysed and decarboxylated W heating
ahmm tha mlting winm In this procedure ﬂwm could easily have
tmsm mﬁ& mcarbmrlam submmtad malonis acid as a contaminant
ﬁ.’rx the mwm ‘bhat mlﬁ damaa the ml‘t.ing podnd, -

e macw,on of p—brmpkmwlglycida&wr (VI) with malonic

eaﬁar was imaﬁgawq The epaxyether was prepared Wy condensing

hrmaopiwml w:ith 6p£¢hlaruwdtin. The ether was a solid melting at
l&ﬁ “19.5° ¢, Tta condensation with malonic ester, followed Ly
| iw&mlym.a and acidifivation, gave & oruds materlal (VII) baving the
properties of an seld lactons, - Since this materdal was of poor
exyetalin form and yeslsted pnxiﬁc&ﬁion, no sanple was prepared for
anélysis or melting point, A chloroform solution of this acid do-
colorised bronine in sunlight with the formation of hydrogon bromide
gas and & now products _ The new product praved to be identical with the
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o5 bramamd {11) formed by shnilar treatment of the acid lactone (I),.

-“‘iﬁh.x_s etsﬁablismd that he attack of “tbe malcniceate* was on the
' terminal ::armn of VI, Decarboxylation of VI gave a crude lactone
'xﬁ:ieh was m’t purﬁ.fia& bub used directly to form the hydroxy acid
- VIXIL. dercmy a&:i.d, mcwstaumd freoa hot water and toluens,
| ﬁ“mﬁse& aﬁ 15~ 12206
' p-whmsﬁymmoxﬁa (13{) was prepaved by mducing p-chloro-
phan&cylhwmi&a to the bromiydrin and removing the slements of HBr
= m.m fihﬁ brfmm}mﬂrm ti: Porn the epo:.iﬁe‘ The malonidoster synthesis
 with IX wos carried oub in B sue wey as with the other epaxides.
:‘j;}{vdmmrsis, ac:i.aifmation* and dacarbmqua'bion of the condensation
- ;:mmt gave & lmtem which was oﬁ.di.zed v::i.t.h bromine directly to a
keto acid x) :Eallmmg the general method of MNchas, Charlesworth and
s&m:m:- {30}, The neps of X wes 131.0 = 131.1° G This chocked
| ~ with the mﬁlﬁing wm and by mixed melting point with an authontic
| ganple ;:»f, p-cblom w3~ bangoylproplonic acid preparved ty the Friedel
arammmﬁen from chlorobenzene and sugeinic enhydride. This
'pmve& %.ha wdahenca of & conbinuous carbon chain in the condensation
pmduct of IX wi-bh nslonic ester and thus that the nornal addition to
© the epm&a had ocewed rupturing the torminal G~ 0 bonds
- In the second phaso of the investigation the carbanion of
*&swhmozﬂmm*w XI wag candmw&d with 3ebromo-l,2-epoxybutane (XII)
’_f"and %bramma,:}wapmbutam (XIII). The ketore carbanion was prepared
- by gtirving imwm:&ymvnone with sodamide in hot dry bengens or
tﬁlﬁ@m ﬁol‘ui:z.om The produch of raacticn of KI with XII wos isolated
'ty vacwm distillation, It was & liquid (XIV) with very 1ittle colar
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and odor that gave m&m‘eﬁ reddish orange plates, with
extrens facility, when treated with 2,l-dinitropheryliydrenine, This
‘compound (£V) melted at 2338 ~ 235.5% €. and upon analysis indiceted
" that & six nesbered hemwma ring cénhaining two nitrogen atoms
bad been fomed by doss of & male of water from the dinitropheryle
Izsﬁrmw The structure of XIV was establiched as follows. Crotyl
brouids was reacted with XI to glve a 1iquid product (VD).
ﬁrﬁmgemﬁnn ::»i’ XVI gave anothor liguid (XVIL) thab was no longer
m&mmﬁad. Béactimar of XI with nebutylbronide also gave XVII as
demémmdr by the meliing point of the semicarbazonss This proved
that c:mty&mda had rescted with Xi by replacement of bramine and
ﬁm&_}ﬁmﬁ the double bond wes botwoen the k_sacond and third carbon
stons from the end of the chain in compound XVI. Permanganate
oxidation of XVI produced an acid (XVIII) containing trelve carbon
atons, a8 shown Yy onalysis, This acid (mps 998 = 100,10 C.) was
the same as the acld obtained by Haller (26) upon oxidation of the
product of reaction of XI with allylbronide, This stop further
substantiated the structure of XVI. Hypochlorination of XVI gave a
liquid XIX which 1@&1} the elements of HCL upon treatment with sodium
in reflwcing toluene, Tho compound thus produced wes shown by
m& mlting point of the derivative XV to be identical with XIV.

o ‘This seguence proves bayond any peradventure that the
th attmk of XI on XII ccourad ab the terminal epoxids carbon
of m and that the 1,2-epoxide was isomerizod to & 2, 3~epoxlide by
losa af tromide ion from the fon intermediste,

'
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o Similar yeashions of XI with lelwomo-2,3-aposy butane (XIII)
lod ics‘thé formabion of @ nearly colorless, odorless liquid (XX)., This
“compound gave no derivative wien treated with 2,lmdinitrophenylhydrasine,
- Foaction with hydroxylamine hxﬁmalﬂ.orida in p}rridino-alc;ahol solution,

howevery gave a white solid melting ab 122:0 ~ 122,79 C» An axime of
%IV was propaved in the ‘Home wsy and after recrystallisabion from
dtlute metbanl melbed ab 121,8 « 120,0° C. Those two produsts ware
a;zmvw mixed welting polnts to be different.
‘ Mdati&n ::u. %X in 2% parbaasium pormangenate occured vory
“BZWI;? and only &fﬁar 35 hours atirring at 30° C, was the permanganate
‘fsabstanmauy msmed. miauon of e mdation mroduct produced an
'zmm which after :*acrya%zmimtian from mstnanol-mmr solution
m&w& ab 9940 = ma.o‘? Oy Thinm aaid was shown Ly mixed melting point
“to be mmmx u:mz mz; o

"‘hia mrias of rem'bi.ma ahm:a that attack of XL could have
'mmci on KIII. mﬂ;v . the aec.ond am:won cf the cha:m

B H H '
RG 3,-0\3"""& 3"0 alis

snd %ha% bmmidﬁ :!.cn. was loat x:mm the don intermedigte to give the
v‘mmal. produch carxtainmg a ishwe garbonmoxygen four membered
hatemm; :Ei* a tack had ogoured on corbon aton MY Yy replaconent
of brﬁaﬂm don the pm&mﬁ 3X would have been identical with X1V, If
the aﬁtack'had cceured on carbon tom M3 with the cxygen swinging
‘Wﬁﬁﬁ te tha 2=1 z:aai. tion by the labilization and loss of bromide
ion, the remiting pwoduct would yield a thirteen .° * carbon ecid on
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m..-ﬁa‘himh The one remaining possibility is the one suggosted, to wit,

- abtack am the ¥2" carbon with {he m;;f;;en forning & "1~3" bridse Ly

‘loss of the bromide fom. : |

| fs_‘he i‘amaﬁm n£ acmd }*VIII by permanganate oxidation of XX
4n a ‘amale}:; bﬁﬁiﬁ ﬁoluﬁmn zaada basic only by the potassium hydroxide

) i‘m& v'hen pntmim gerxaemgmaw was redused in water selution, nay
e w:plaﬁmad in eithor of %o ways, During bhe courso of the lengthy
;Mﬁ&mn mm& ﬁ}m four membered hetaracycla may have rearraged to
the Wmeﬁﬁ apam«»atm&m whdch was thon oxidized o the acld AVIIIL.

T " ‘;i B
gl Vb e n-c/{/o

-cna  HCecHs

wm mc:md amlam%im vy have he&m an mzm. oxidation of the four
mmmﬁ Mg m a ﬁeriva’cd.ve oi.' acatoacstﬁ.c acids

“{“ | .c/
R.&mna ~ X ugn
Hs

| fme mtmmﬁic aci& mm formed could dacarbmma to tho metiyl ketome
wilch if mmaa afmlci pwoduce the desired acid. Another alternative
'emam ba ketcm cle:emga of the aubstitu’aad acataacetie scid which would
:yméune the acm dimcﬁy A third var.‘!.ati.on of this general approach
"wzm m mmm of the metiyl katom before docarboxylation to



: dex*imbi% of malondic acide Toe mélonic acid could then easily

decarboiy lm':e ciurm,, tha evapomwm awp :‘m the recovery of the

B mﬁd&t&on ;}m&m. el ‘

’ - The masti"a&wn has 6hum t.}xat with the terminal opoxides

eas;}ﬁmd %amsl” &d&t&m of malcnic aste:- hag ocoured., Reaction

ot isawmrzroy&emm mm; Mmmml,mmmm slso proceedsd

, amrding to ”namal’* mﬁaamn on the torminal epoide ‘carbon, With
1%%2,}@;%@»@&:%&!@ only m’bamal epuxids atudied-attack

'%sas arx ‘::.he "Qﬂ‘ M’MH, bub i.xz mmmr caae did reaction ocour ly the
aimpla mplaaemant of Lroxing &8s stated by fiallor and Remertelucas {27).
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Roaction of JeFhenoxy~1,2-propylene cxide with lelonio Ester

B B _LOOEt  Na ' HHE H
~a~e~e§-cﬁ + CHe —p =0mG=CommCH
/1 . “COOE% . KJ, (l:,u

- o | 7 \con

(1%.2)  (160.2) ,. (226.2) & O

533 go (2.22 M) 360 ml. (2,88 M) 42 g. (1.54 )
842 x 100 = 66423
525

A3 mwr; three neck flask, arranged in & water bath capsbls
of maintaining constant terperatime, was equipped with stirrer, cone
donser, end dropping fumnel. The flask wos charged with 1600 ml, of
carefully dried ethansl in which was dissolved 56 g (2.lL atons) of
setallic sodiums The tempersture was lowersd to 20° Cs and 360 ml.
(2,30 ¥) of malonic veter was addod dropwise to the stirred solution.
After the addition wes complete (dbout 33 houre), 333 g (2.22 1t) of
pheryldycidether was added dropwise (2} hours). During this period
the solution became samewhat more viscous, nacessitating the further
sddition of 500 ml. of ethanol. The temperature was then raised to
359 G,y and stirring was continued over night. The ester was
hydrolyred by the addition of 200 g, of potassium hydroxide in 600 ml.
of wator and hesting to boiling, The ethanol was distilled and the
residual golubion was treated with 161 nl. of concontratod sulfurie
aoid dissolved in 500 g of fce. The liberated o0il was extracted
with three 250 nl, portions of sther and dried Yy filtrstion of the
ether solubion through anbydrous sodivm sulphate. The ethor solution
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was sa:bmteﬁ ﬂei:hh dry smnonis to precipitate the armonium salt from
sy mlﬁble nmac&ﬁ&c materia&. The monimn salt was then dissolved
in 500 mle of wator and the free acid was liberated ly adding en
excess of hydrochlords acide After filtration and drying in o vacwm
dosiceators 342 g (65.2%) of white amorphous o¢=carboxyeS=phonoxy=Y = -
valerolovbons wos obtained. Recrystallization of a gmall portion from
benzens gave widte platelels, m.p. 96,5 « 97.8° €. Fisclor and Kramer
(25) obsorved sintering ab 93 « 96° C.
Anal, Caleulabed ftcsx‘ G;ggﬁgzﬁgz Cy 61,013 Hy 5.11. Founds

R c 61.03,‘ 6141285 Hy 5433, 5,16,

| m;wmbm of the Amwoniwn Salb
Y Amamlaoft}wmmima&ﬁofﬂmabmmixim
propared by dissolving 2,36 g («01 4) of the acid in acetons end
mhb}.ing in dry ammonia wibdl procipitation was complote. The white,
eolid wmondun Balb was filtered and dried in vacumn to produce 2.5 g.
(waamial&y qmu%ﬁ.mmw) af X wgarboxyw S=phenoxy= Y ~valerolactons
mmmm a@:&tg MePs 13306 = 3,31;.2" C. with offervesence ab 1359 C.
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?mpamﬁian a:? & n{pumphenwykommo(—cwboxyw\(-valsrw

| swz.om
' EE B | HE H

~ SQuGuCemmCl + Brg weewse Br eGeGe==CH

- 8| |H | oo

N - - o g

N N7 con \ < \gon
- {226.2) o0 b . (204.0)

2426 g (01 M) L 3.5 go (009 1)

3.5 X 100 = 89/0

e

A chloroforn solubion of 2,36 G (s01 H) of the fres acid
was treated mmtmnm with 3.2 go (02 1) of bromine, Irridastion
with mmm; followed each addition of bromine, The bromine color
gradually diseppeared and hydrogen bromide was 1iberated, A white
-s:oli& meipitataﬁ and upon recryetallization from benzens 3.5 g. (89%)
of %hiﬂm’ flaky solid & =( 'pnmmhenm)nanbmmo@carbomu\r ~TRlOYr0=
lactone. '(m;pa 150,0 ~ 151,8° C.) was obtained, , |
\Am’.ig caz.mmd for elzlﬁnogﬁras C, 36.58; H, 24563 Bry 10456,

‘ Founde Oy 364813 Hy 2.73; Dr, 10,98,
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~ Proparation of ~<§~mm-¢-~(~vmm1actm

| S mam Iz n
") 1E

, 0 (:Ha
e g R 0H , g
(226.2) & S (192.2)
23.6 go (o1 8 1548 go (408 M)
| | 15.8 x 100 = 825

102

Decarbexylablon of the acid lactono was soconplished by
heating 23,,6 g (*l 3&&) o 150 - J.’IO" Ce mﬁn thare was no more
walu%ﬁm ezﬁ earban dﬁ.&mﬁe abmt um-hom haating was requimd
i‘esw tix&a mraﬁicm. m ma:uiue was timn shakan ummm;my with 104
wﬁm mmm mlutim t.e remm any unchanged acﬂ.d. The
vi?.w&cne m ﬁi’ﬁn fil%md, waghed wﬁ.th goveral portions of cold
water, and dried to give 25,8 g (82%) of & oruie white solid,

X! honowy »wa;emmtmw
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B & whhencgy- -lydroxyvaleric Acid

. HH K 1, KaOH - HE HH
sQuGalummCH e “GGaaGmG=COH
S 2. HCL o 8 H Y
Q\G/Gﬁg : ' ‘
S (1e2:2) b | | (210.2)
3485 go (402 ¥) | 4,1 go (402 M)
SR 4,1 x 100 = 96,59

Mesindiamteons

vy

The tydrey scid wes prepared by dissolving 3.05 g («02 K)
of the lectons in excess 20§ sodiun hydraxide solubion Uy warming.
After solution was canplete the container was cooled to room
teuperature and acldified with an excess of dilute hydrochloric aoid,
The hydraxy eold precipitated dmediately as a white gramilar solid
woighing Il g dry (96.5%). Recxystallisabion of tho solld firet
from bensene and ﬁmni“m, hot water geve white glistening plates
meps 1102 = 31,6° 6,

Anal, Caloulated Sor Cyyfyy0yt Oy €28l T, 6,70, Founds
| o Gy 62,945 B, 6472,



. poromophemylglycidether .
am . Hu ® raom EH H
- Br *»in + 6‘1'-(}“6"“{25 "‘M Br “QuCnCo—=CH
‘ H T 7 0

(xvz) s Aicaa.sy R (220)

157 x 00 = 34,35
4"“8

m mmﬁi:m was nmi«ad ani: i:cmtmﬂ.ng the goneral
dim:ﬁﬁ.m a:e Boyd mi iiarh (31). ywmﬁpheml 36 g (2 35) wag
mma for 16 m;m vtf.ﬁh :&35 ge (2 B) of spicxnmnymn and 100 g.
1(2% 2&} &i’ ssadiwa Wﬂmﬁd& in m nls of mﬁsm The- mparaﬁum
s that of 'hh:a m a.is the ena of the mmmx pariad the orgenie
:Wrm separated and conbiied with tho othar extract of the vater
‘aqsrer wmiehms mrx dri.sa:i over m%mua aodim suipham. The .
‘mlvems m re:mac% ami *hha resid '» dima to give 157 g. (31“3%) |
af pehmoncphenylglyoidetier & alsar Liquid bupe R 0, @ 5 m,
mmamg for seversl monthe the Liquid solidified to & white

golid m. gl@;t} - 49,59 ¢, after mwatallimﬁim £rom Skellysolve C,

 nal, Caleuluted for ColighaBrs Cy L7.205 H, 34803 Bry Shadlhe

Founds O, h&;?lss Hy iulos By, 3ka73.
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© Gondsnsation of ¥alonic Ester with p-framophorylglycidether

S\ Eu@ onm gooss /TN\ HA B
Br. ~c-c--;oﬁ +Cflg e~ Br wQuluGammC
A H Gt)i}}:t - / ul In

0. .
| g7 eon
Lzza} : ,,(165};3).,;.,‘4.. : (m1t5) b 4

127 gi (eB6 M) 90 ml. (4608) 90 gv (428 %)
S | saxloOwcsa%

179

A 2 lq. !;ma»mck i’laak was em&pped w&.th a s*himr, condensey
<m amppmg mmei ma prmm with & mmtm control bath. The
ﬂaakm mimmgaﬁmth 6&3 ml. of ﬁry eﬁ!mnol in which was di&salvm

124 g. (;61 ) Qf mmm ﬁndiﬁm«. , The tampemtm was lowered to 20° co ,
m:l 9(‘? ml. (.6@ nz} m‘m azlded aimpwim over the. cnarse m‘ one hourts
tim 'X‘ha :Lima epmdxia (12? gq s56 ﬂ) ms then ndfied ctropwim over
f ;tke ceme aﬁ’ :r.% hm wm the temperatw ab 229 Co Stirring wag
”séntinmd £<m 2& haurm mz @w end of ma poriody 50 g, of
"mamﬁa hydroxide in 200 sl of water vas added and the eleohol
m mmuma w mmaﬁm Tha msmzm wag acid:ma& with hl mle of
mmmmd guifwia mi& ﬁ.n 2‘3@ gy of 1ca snd the oll thus produced
‘waa mrmimi with ether, dried over %mw,” filtexed, ami _
mtwaw& with riw mmm m precipitate the ascide-as ‘bhﬂ aomoniva
ﬁa&tmfwa asv neutral naterdaly The smmonium &alb thus cbbained wes
R washed on the £ilter with ethex snd then acotone, The alt wes then
dﬁ.sablvad in 2;0 wly of wamr mﬁaining excess sodlun hydraxide and
troated with excess hydrochlorie acids The product thus formed s
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gel   ‘:?'. s m& upon gontinued dz;aﬂ.ng on the ﬁlter end in avwmm

| e&sm’w gm 90 g, (507) of ~(p~bmmpmm>»«.-cmm~»r~ |
'm . Since the ;zrodwb was of poor quality no melting point .
wos tmm m erude materiel waa used directly in subsoquent

| mag:ﬁ%ms.,;



of *(pbﬁrmp}mmy)n‘(ﬂmvamw Aedd

e ‘i% W ®E  lemaos /\ Eu uH
Br MOmGSCasCH mmasls DI Qm(=CmnCuC=0OH
N R O N s., 133} o HOHHHA o

‘ ?\'é?‘}ﬁg |
: (mz) R D S {=89)
B4 ge a(‘az ) I - BuG ge (402 M)
" B.6 x 100 = 1008

The kydroxy-acid wes prepared by first docarbexylating the
 cruds acid S.wtwm aﬁ 250 = 170° ¢, The granular mam, which had

| been i‘mfzé fwcm uncher f“d acm By Mim mbanata treatuent, was

‘ di%a!wci in m&a méims: I;féwxma ty haming. 4n excess of dilute
W&z‘whluriﬂ aci.fi m *ﬁhm a.ddad ix.: ‘t&m aoﬁtutiom Such trmiman‘b of
S,h gq (..02 E) m‘f the Taptong gm 3«6 g {aﬂﬁ m of ﬁha white sillen
cf »(pﬁwm@henw}» Y—m:mmmm scid in asmztiauy qmt%atim
ymid ’x’m maryshmimﬁms i'rcsm hot mte:r and one from *boluam
'v;mawsammtmmm5~m.2%, - e

| m. ammwa for mﬂlﬁhﬁm €, 15,723 By L.53; Br, 2?.63.

?ﬂﬁm‘if ' Gg hS.?Es 3,9 hosiﬁ ﬁJ?, 27066;




aymgamzysis of o, «-mano:g*- Nevalerclactona

i ﬁ 31. ﬁ . }_;Quﬁi L o - }I EE
Orers ([ s awaiane{ 11 ‘ 0-{}-'(3-6«-0- Qﬂ
,.:;;G’ f R T = HEEH
(192 2} § T (194.2)
24 4] {nlgﬁ ﬁ) - E S 480,( 2l ig{)

4 x mo - 16.5?%?

e

, Agmmmoxahgﬁ (Wﬁ)wmmmneinlagmhaf )
'mzm sthanol vas subjected to & hydrogen presewe of 3500 p.e.is, o
lwmpmmm@amtamaﬂmwyﬁmml.v Thatmmmtum R
was gradually dncressad during e Frocess andmmrp broak was
'mﬁaﬁ :’m m Fu’f mwa aﬁ ’159 c.* Bhak:‘m&: v:w continmd mtil tham
a;mam& mm mfurﬁmrﬁamm impreamm Tha sniutionm L

f ooled, mmmd :i‘mm tha baab md fﬁwm& The athaml waa :
'amawd o %hé rsi:em ba{‘h and tbs msicma was tritmtadwith m V
mam m&' m% Ea}ma sa:mmn. 'i'hia m&uﬁ,&m m exbracmd with
| aﬁm%mm wmﬁr&m&%@m ami ﬂmn tm aqtmoualmrm
Wﬁ@é wi.th dﬁ.’mﬁe wammm aaizi* A mta precipiﬁaw ai'
cpr!m Oy VE ”;j x ‘a ax::!.zt waa ﬁm& which *«sshaan mmmma L g‘ ‘I‘hm
wgmmnia am& 155 wersian m’ tm Iacbom to the Me m&d« |
| Uym Wmmmm xm ﬁthanalwwabw, white mm pla%ﬁats,
mc?u ?7 - 9945" fhﬁ m im&. ‘
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' Preparation of L-Fhenoxy-lebramobutans

Q*ﬁﬁ + 31"‘(3}32)431‘ e O‘O“(faﬁa)e&‘

(9@.1) | (216) (229.1)
73,5 g. ( 8 %) 216 L (3. M) 113 ge (049 rez)
: 115 x 100 = 63%

Lz

Frog atio: of the e‘&m uzaa carﬁad oub fsnming tha
gamm% pzmdum ef %%mal and &’mbm (32}» A three neck raund
mmm Ewlitzar f‘lask s ;n'wided wi‘bh & stirrer, cnndanser,
dmypiﬁg ﬁmlp In ‘bm ﬁtmk Were p’lamd hm ml, of wat&r, 216 g
{1 zs) af ﬁetmwmsrm mw}ﬁﬁﬁy and 73.5 ge (478 H) of phencl, The
f!&akmhﬁmta refiux mpamtmm 30 g. («'1‘5 u) of smmnn |
w&.rmd.da :ln 3.% mla afwaﬁerm adtbd dz‘epwi&e. The bheating was
Qantinmd i‘ar fi‘ﬂ'& h@um. i&t ‘bim and of *bhia tine the mlutisn was
w&s&, @x%mwdwiﬁh othor axxd dx‘ied, Tha msidﬁa, after solvent
mwvl, was cﬁ.aﬁmad to gi‘m 3 g,. (Sﬂﬁ based on dibromide not
wwmﬁ) of clear 1iquid Jppmmuwwe Upon mmg |
’ m !Liquid mmmm to & white maw.lim m&i& mlting ab
sm - h% 10 ¢, after wmstaammm from pethanol,

m,p camﬁma for Gm‘ﬁaﬂm’* c, 52,15 Hy 5723 Bry 388,

Found:s C, 52.62; Hy 64,005 Br, 3L.78.
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*(ﬁﬁe)gﬁv +  ECH '“*};"5') <0«{CHg) 400H
, Ha

(ma) ' ‘ " | (wé)
| m 5 gr{.& w o . 4B (asz:»; M)
44.5 % 100 = a'?aﬁ“’
776h ..

| mnmm mﬂmmmmmdmmnwmmw

e mmm of & stixred nixture of 91,5 8 Cals ) oF tho Tronoe
iem, 15 g pemm wmaa, :ma . wmx», and 75 m. athanol for
ﬁmaa xwm, The mum wag m rmvaﬁ by ammmm am the
emia nﬁ.m mparawé mﬁ m&mkrm& -mnm pmﬁ.fication tsr Mating
em ﬁw wtaam batk wz& sfhirzing mma :wa ml;. samh 6£' wai:ev, mwn':la
m& (:wm* },; ami g‘.iaai.al amti:: auidw mr a raaction pm'iad af
2% MWE, ‘bha sﬂuﬁiﬁn was &ilu‘&ad isa mparaﬁe tbﬁ olly lmrm' and
aqmam aﬁuﬁm 'I‘ha nﬂm wasm& w aﬁimm in a beai::ar v::l.!:.h |
mw paﬁimza m‘.’ mmm rm*ing &ﬁa t.im ?&w o:u m&iﬂu‘wd to a
trom gramilar nass. w crystaliastions fron dleohol water
a&uhim gaw 15 & zﬁnm of white anorphous d"«ptmnmvalsm -
mw; mp. 933 - :sm“ t}. Is.f‘ber ’&m-aa mmsﬁmnatiam from

szmm ¢ »mm By WS 3,91.2 v 3.93,63 6. -
| teal, Caleuiated gor Gjl%ﬁgé ¢, 62,025 B, 7227, Fm‘mdt

aﬁ 68*75} Hg 7&53«



/9 E 1 Ha-m.fc{}sﬁ?)s o
m, -G or ,_ - o1 -c---czzz
/" H 2.meom
(23%.8) el e (1&4.6)
834 g (1 8) - e8ge (wd ?)
| | 68 xloauw‘{

oG

N Follming the general pmmam aof Lund (33)s 234 g (:L M)
of p-'cblampmmz mmae was ﬁissnlved in 1 liter of isopropanocl
(amad kgr ciﬁ.s!smd.ng fmz valeium m«ae). To the solution was
aﬁ@aéfzo& g (w) a@a&w&m&s&pmpmd&. The mizbure was
w&&x‘md and mﬂmﬁ fnr 10 hours while ammam was being
mm&aﬁt&mmﬁanﬁtmﬁafmﬂmp&mmﬂnﬁabymmaﬁa
ghort vwmm»jaakﬁw mlzmm and head, The distillate was taateﬁ
paxﬁ.od&camy for acatone {33),. Evazx mr the 110 hours the test
wag Wa antﬁm&;r negative, ﬁmﬂ imprapmal wos added ag madad
to hmp ’hha w‘mma gbout Wﬁ. At the end of tide time the
golvent wan renoved under vacwm, Tho residue was cooled and

kg;ﬁm!yw& wm 356 mﬁ.. of concentrated hydrochloric acid in 1500 nle
| of mtar. wm aﬂy mamwa was ex&rmtad wmx thme 150 ml. portions
of em.; The dther was removed wmm dtying and the entire
mtm*iai s stimd with !si} 2o of mdma hydroxide in 15¢ solution,
The oil thus fﬁmd was extracted w&%h eﬂm, driad by filtering
- through anhyydrous sodium sulphate, mi concentrated on the gteam



b&m. Ma maberdal was purified by vacmm distiliation glving o
6 g, (ms%s} of mmmmsm oxdde, Daps 301 = 105° Gy L
'@11; 15&&;:’." k
Azwl., ﬁaxcmw i‘m‘ Qgﬁyﬂ&l‘s C, 3 B H C1, o Founds

,‘3# 3R, 3 G, | .
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ﬁmﬂm&t&m ai‘ puﬂw.maﬁyrem Uxide with Mslonic Egther

" cooEt  Wa . S\ g "
c}. ~G--Gﬁ + CHe —3 Gl GmemCI
- Cooet |
. {1.54.‘.53' | (meﬁs)_ - (we.s) O
2846 go (425 1) 40 ml (426 ¥) - 26 g (28 M)
| 26 x 100 = 73.4%

&

A 1 liter, three neck flask was equipped in the ususl monner
(9. ) and chargod with 250 nl, of absolute ethancl and 6.5 go (428 )
of sodivm, MM&%W of the sodium was complete, the temperature
was lowored %o 22 Cy and 10 . (u26 k) of malonic ester was sddod
droprise during the course of & hour, Stirring wae contired for 2
hours ab 229 Ou and then the temperature was ratsed to LS - 500 ¢,
while stireing was being continusd for en addibionsd 6 hours, The |
 yoaction mixture was then allowed to stand over night without
a&dmm mtmgﬁ The product was hydrolymad by heating with 23 g,
of p@ﬁwim hydroxide in 325 wl, of water followed by removal of the
atﬁami by distillation, The selt of the acid was liberated by
m&tmg mth i3 nls of concentratad auﬂ.plmia acid in 150 ol. of
water, m pr@mt was then extracted with ether, dried over anhydrous
sodium sulphate and the other removed by distillation. The residus
was decarbaxylated by heating to 130 = 150° O, witil evolution of
carbon dioxide had ceaseds Tho product was distilled under vacws to



give 35 B (73.\1@) of 1ighty mmm, 2iqud ‘(”*(p—mt&
phoryl)-=butyrolactonsy bups 124 = 127 C, @ s22 bR
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* Bromins Oxidation of Y =(p~Chloropheryl}e Ybutyrolactone

% E  Dre M o
c1 gé—-'{m B i 2 > c}. q»c-»e-goxz
L ,_~G\ Clig :

(19648) g/ N ma 6)

5 ,fé'ﬁi(é-'ﬁéﬁ.‘lﬂil"v L I 4 g,¢ (4013 }f),

& x 100 = '?615
5.2 .

e

mxam (5& = 4025 ¥) was dissolved in 19 ml, of
mtex* mﬁaﬁx&ng 3675 g of sodivm’ }W&Nﬁ.{iﬁg Heating was mcssamy
to bringmmm into polution. To the hot solution was added
& hot, solution of 10,9 g, of maguesium sulphate hexahydrate in 8 ml,
of water, The mixture was then cooled in ice and shaken whils 3.38 ml,
of broming msa&&ad dropwist,. 'i’haflmk was then allowed to como |
to ro0m temporaturs, The solution was acidified with 7.8 ml. of 6 X
ﬁ&lphl&iﬁaﬁd.. After scidification k#sam procipltated, Upon |
drying the crude product weighed b g. (76%). Rocrysballisation from
ot water gave white plates of p-clilorosd-benzoylpropionic seld,
maps 15,0 = LILIC €0 ‘ e |
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,,’;f?cmorwﬁrmwlmpig&c_kcﬁ.d e

T\ ﬁc-i--{},'@ © ALCLy QEEQ
01A~ 4 (1} D — m_ ~G=C=COH
(11z.6) (100.1) . (212.6)
252 g (2,25 1) 24 gs (W24 H) 45 g+ (W21 W)

! 33. x 100 = 624

*mé ‘preparabion was carried oub sccording to the goneral
dﬁx&aﬁiom of mrvm and Allen for A’*Banwlprppmnin acid (e
o A1 Uter three neck Flask was aquipped with & aﬁirmr, and fwo

mndamema The fiask was mmgaci on the s’wm bath and charged
- with 3.’4 g (o3l u) of succinic aniydride; 252 gy (2,25 M) of ahlura-«

| ,benam and 300 g (JE 1) of mﬂwy&mu& alwainum ehloride. 'rm

: mﬁw ma heated to stemm ﬁmamtm and stirred for 1 hour, Thé
 flask was than eurromded ty 400 and the matorial Iydrolyzed ty
‘éropwiae a&&mim of 150 ml, of 'Emwr and ‘then 50 wl, of concentrated
; ,meiwchmriz aci.eis. The excess chlorobennens was yemoved by stean
: ’,dmtﬁlam@m The mm wes then pamd into a boaker vhere the
Coil aeon Bﬁiﬁdﬁi@ﬁt Twa mm@allimt&.om from water, one from
'bamane, m one more from water gave LS g, of prohlorow@whansoyle
 propionie acid (62%30 The acld wes pure white pelting at 131,0 =
e o |
mt Calculated for Wsﬁlz Oy 56;863 Hy he26; €1, 16465,
* Founds Cy 56,685 8, Leliliy €1, 16,34,



hﬁa

- Condansation of iso-Butyrophenone with l-Bromow2w-butens.

Qﬂs HHH Nallig OCHHRXR
-c-cm +  BreleCsaCmCHg swsed -c~(’:-c~c-..ﬁ-cng
‘ﬁm " ¢cH
(ma.e) Q) (202.3)
89 go (L33 1) 45 g (W33 M) 60 ge (J30 M)
o y | | B0 % 100 = 89,0

6‘?-5

A :& Liter thma neck: ﬂa&k weg aquippa& with mnciﬁnaer, |
ﬁ‘hlrmr, émd dmpymg fmmazs 'I‘he flaak was charged With 250 ml. af o
 dry vensens, 13 g. ma ) of ﬁadmﬁ.c?@, and L9 Be (s33 1) of isom
:mtyrazﬁwmm‘  The mixtura wes hoated on the stemn bath and stirred
:} mtil the m\xﬁmn ai’ mm hs:d eawe&. The scmﬁ:wn bacm@
;‘mm&z ’bmmx ﬁn wlm*. sﬁmmg was mmtimmd whila hS B (a33 m)

. ':e:t‘ cwhyl ’bmﬁda ms droppeé imm ishe mﬂmng ‘solution as rapidly
-7 8 ’bha eamity c»i‘ the cmﬁamx muld pemim The mantian way
’aantinnaci fm:' x’m mm*s dm%ng whiah *bma a greyish preci.pi.taw

: ,fomaﬁ Thﬂ uurﬁ'»eﬁw uf ths: flask *msm *.hen washed with five portions
of 'mater am% tha haamna solution dr.mé hy T bration thmugh anlyydrous

&adim sul.é‘a%m msmmm of the meidna after ramv&l of bengens -

» gam 50 g‘ (B%} nf colorless’ W (ﬁmﬁmmyl mtep}mom, beps
122‘1;“ c.. asm, m‘?ﬂ e 8km,



L1,

wwm-mm Aceto@mm
0 Cﬁg CBEE  felHe Q CHgH H B
~t£-r,:ﬁ #+ BreCeCeCeCHg == CulmnCalaCaClis
8 Chg o omEE N/ cmaEE
cma.z) T (1*?) N
49 g. rc.ss m 4& g. (.33 y:) S gs ge (.824_15)‘
48 x 100 = 70.5%
;O |

?‘i‘iﬂ %:omiansatmn wag cerried mrb in mctly the suns maxmer
as m t!m case. with cm%syi hrcmma Tha pame volm {250 ml.) 0£ dzy"

hamam mzs used a5 solvent ami /3 mclm- quanmtms of a1l waetanw o

wore amployedm M’w a.—arfmal of the. ary anlvent fram -r,m produat,
it m ﬂl&%ﬁl&& in vacuum %a give thrm fmﬁiena S ‘
#1 up%m"mﬁﬁmm. : &53« S
ﬁ 2 202 - 1209 ¢, @ 1,5 = 5 m n'e‘.*z '
%*3 :mwmﬂc,.@w 5oy hﬁg.
The sm fractian was eclvanﬁ and a emall amuunt of meawwd iaa-»
' bnﬁyr@phanom; the second wae & mix%m of product and resgent, and
the thﬁm asasntiany yﬁm pmdim A aemiearbazona of the th:\x-d
m%ien was m;:m& and purii'ﬂ.ed yielding white cryetole, meps
‘ 90,0 = 90,7° Cs |
| .anah Galoulated Lo @532393? n, 68..833 By 8,353 H, 16,08,

Founds e, B : [ .



Cetalytic Reduetion of Dimethylerotylacetophenons

o~ ocagmumn  HeNi QCHg HHH
obbamﬁnﬁﬂﬁmgﬁg | &..(‘;.......c.,c‘.c..cﬁg
. CHg H CHz B B H
(aez,.a) RDEEE.  (208.3).
w.z g (1m) . 18g. (.08 M)
B 18 x 100 = 90%
;§0¢:§

‘ . Tha lwﬁrogmtim of the msatwated ketone was emm
oub ab rooa tesgaemtw :md 145 p,a.i.a An ethancl aaluticn of 20,2 g.
(3 z@) of the ketone wee ahaimn for 3 hours with abouts 1 g of Rengy
%iﬁ.z}ml in m atmosphere of hydrogen ab hS PeBeds Dressure. When
_maem wag no m marpi.mn of hydmgan, altor aouﬁmwd ahmng, o
the preseure was roleused, the salution filtered from cotalyst and
the mimﬁ;. ammm - The product was ds.mma gt reduced pressure |
to yﬁ.em ‘3;8 B {W”} 'af commau@m'mmm&mwnm,
Depe 108,5 = 109,2° G, @ 2 ;s The semicarbazons of this wateriel
molter sharply ab 89:0 = 89,99 G




o

. Gxdation of Dimetiylovotylacetophonons

\OCEs BEE  Oxe GHz HQ
EoGommmCaluCafliy o> Sl e G = 0O
Cilg B P biz H

(202.3) S (20642)

2041 g (05 H) 6.7 ge {4023 M)

BT leOﬂﬁﬁfs
10.3

A aﬁ mv.ztim aﬁ pﬁ’bmim p@mangmmta was pmparad w
c’iﬁm&&m 23. g., 0£’ ﬁha dry cxzratala m 1 mwr of watam The |
unsaturated ketone. {:m,x g, - a-05 ﬂ) wag atﬂ.mﬁ in thi.u eolution for
3 ﬁwm with m mzmm}. }wating. _ Tha tam;:eram m@a slightly dus
o %ha& mw& of ma&ﬁmﬁ‘ Al %Im and ﬁf ‘bhia 'bima the %mparam
’m:‘aﬁwﬂim%»w Wheata%axxthe a‘oembath and atimdngm ;
_mﬁinwad mm t&m Wxgmaw e::«lcw wag all discharged, Sulfur

s ﬁaﬁﬁs waa mxan mmm into the malad polution until ma suapenainn L

_lmazzm ﬂ.&mﬁp The a:il whﬁxgh mpamﬁad was ax%ractad with atlmr, '

dried, and pmiam purified by bubbling dry swmonia gas into the

7 smw ﬂmmi m pracipimtaa galb was £iltered off, washed with

8 Mttle dry ether and then dissolved in water. Acldification of

the aqmzms solution with dilute hydrochloric acid ceused the A

procipitation of white ciystals, Necrystallisation from dilute

mebhanol gave 647 g (65%) of Enow white crysbels of 2 wdinothyle s~

mné@ymmps.ons.é acidy mpe 9940 = 2009 ¢,

' nl, Caloulated for Cyaly|03¢ s 69753 By 6u83.  Fownd
o, 69,74 B, 6,68,



e

Condensation of mauﬂtﬁwraphenom "m‘t.th B—vml,wpm Butane

' CHg . - H "HH  NabHg O CEs HH H
*-és zsc-~/-c~c-~c:is — -L~6-~0~C~—-C~Clis
&B N o - /o (‘:Hg B N~
74 .g‘;.a;(;;_s_‘_gl;x}, B g (W) 26 (12 1)
‘ 96 x 100 = 247
1(39

s Em in 'bm prwimm maation mth cratsrl ‘bmmms, 7h g (.S M)
" e;a‘; ism«bniarmpmm was reacted wﬁth 20 g.r {-S ¥) of s&damida. |
Aﬁer the mluisim of. mmmmm caased, tha fla.sk wes coolad t.n S

.. ¥oom wmgsammw aml 75 g (»3 M) ei‘ %Mmml,%w lm'bam was
,&rﬂ;spe{i inm the stirred mluﬁioxx during *bvm honrs time. B'Girring

was m%md far an aﬂd&mﬂm}. 1& hours at mm:z tampera&;m and then
t}a Wmtm wan inma%e! to ‘&m baﬂing pomﬁ and main‘baimd far
_ 2;5 mmma‘ . “m matarm wag tﬁm mmled mﬁ washed with “hhma pori.ic:m
nf mﬁerﬁ ‘.ﬁm banssne aelutmn wmu driad har i‘iltering t&mugh anhydrous
N ;sada.m mﬁp}ma ana:i 'ma bemm was renmd l:;y dia%mtiwn. The
: remainﬁ.n@; 21.quid was distilled in vacwm to yield thres frms.ona.
#1 www‘*m @ Snm. | wg, -
#2 0-20  Swmn  Oa
: ﬁ 3 121* 130 B B, 2% g..
e fm fraction was recovered ﬁ.ao-bubyrophamm, the
| mwmi ﬁas 8 mmtm of mﬂrting mﬁarial and product, and the third
was a&mﬁiany pm:'a mdmm The thir& fmmon wag mdiats.llad to




18,

give & major ortion boiling at 123 = 1219 O, @ 5 mm, The yield of
,mawMMdmwmgmmn&wmm | o
R zhe pmpmtinn ef 8 agh»ﬁxﬁ.trophsxvnvdmmm of i"rac'bion | |
‘%shm wa# carried oub acmamg to the dmmens of Shrinor and Fuson
| 35), ﬁpag the mition ai‘ tm hwdrochlaric acid to t.m reﬁmd.ng |
amm semtion, sam czsratala begau m i‘om s&ms’b mnadiamly. -
Tpon mm.ng of the smtm, the red mell flakes precipisated cu‘b B
j'm aamma“ ﬁama%anizaﬁm xxf.‘ tm mﬁc} from ha‘b ethaml gm a |
' ;smeiw%» mlting at 233»3 - 23&«.5“ G. a mple waa pmpamd for ,‘ | | | |
'j‘?mzym & cecond mamtmimtm fron ethanol, o
/ j,ffm Calloulated for cmaggegﬁzks 3 60,.29; m, 5:5T3 Wy 2a06e

I"mm:; ﬂ‘ 52«72; H 5&2!3 N 114075*
eat 520 Uuté.

Ga‘:mmm& fz:; %‘%&a"z&* ﬁ, 63.2%; Ii, 5.30; H, 31»15.‘ . ,‘

i whe ;::nmtrcgﬁmwlmémwm ma prepewﬁ in the sam mamar. .
:ﬁf tliah not, fxma wﬁ.th mm a:m‘mm aasa ai‘ tha mﬁmpixzwuvmaam‘ : |
m‘mmmmmm from othancl 5t melted st 236,0 = 237,0° G0
| '.mes o.eima wm ympmd 'i:!:f mﬁlw.ing 1 g of hhe epo:c:sr-katexw
withv ’ g; of m«mmm ma:wcmoma, § ml, of pyridine, and §ml,
of eﬁmﬁ. ihcm mmzml m‘: the aolvanta and mm:yatallﬁ.mtim from’ |
5 aﬁhzml, a whﬁm gmzmw solid azim ai’ S-xmthyw-hensoyl-»z,:i-

Bpawmam waa ahta;me&, mp« 3.274‘8 3.2%05 G.
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Gandansat&cn of iaw&atymyhanmw with 1~mec~2,3~apmqrbutm :

S GQH R y ) B E i | ;HaM‘a g ((Ei QCKE ‘
.O‘éaﬁﬁ 4 ﬁc-ﬂq-—-f?-ﬁﬁs - "=
. bﬁg br Yo7 G Cl

. (3.48.9) i:t.sx,) e (218.3)
49 g. (.33 z&) ;39 g.,h% %5) %4 g. {18 )
R *'.% x 100 = 475

dw.d )

ma cmdanaamn ‘fmﬁ aawiad mm m the aama mmmr as’
‘ ﬁith m pravﬁms am\ &L liﬁer ﬁzrea nﬂclc fla:st: was eqvipped
‘wm a mﬁ.mr, Wn&emz@r, dmppmg fuamel and stecn betin In the
fask was pa.a.aea 1 & (33 zi) of mo.bumapmma in 250 ml, of |
ﬁ::v‘ taiu&w m:wi 33 f;ﬁ (»33 ¥) ai‘ am&miﬁm The naxsk mxs haatad mrbil .
m reaction vas cosplote aa evidsnced by the dlécontimuation of |
mzm avalutwm ‘1’% maak was ‘almn ccaled to room tamparatm and V
50 B (033 @é) of W,%Bpwbum was added in the course oi’
20 zmmtam w;ﬁm Sﬁirmn@; w% mﬁtinuad far 6 hours at room . | |
”tan@amtm and then the tempamtum waa :raised to 90 95" Co for
| 'mt&m haur. 'me solution was ‘then washad with three porbima of
mﬁm to mmm ary ﬁmrgmﬁ.a materiala and the toluene solution of
. the W@miﬁ pmdxms waa ied 'mr filﬁering hhrmz@: anhydrm aodﬂ.um
euilphate. The toluene was then vemoved by distillation and the
| maﬁnal ;;mdmﬁ wag vacum dletilled to give the following fractions:
i’?i uy%?’ﬂm e ;1611% ey &g‘ N
,,_fi‘ 2 27 .*15%, 3 -
#3 e Jd6m 16g



7.

N Frmt-im #1 was p:cmcipally solvant and wnrescted ketono,
#2%% produaﬁ sougm, anei@a, wkﬁ.ch cwm aver as avaryviscous -
m* waa probamy a ms.:a:tm ::f hﬁgher conaansa‘bion mmtm S

&%w:xpw ‘w pra;gm the a,b-ﬁmmp&mmrlhy&ramm mre
_Wmafulm Tmtmat af zma g‘am of tiza sacond frmion with nm,_' :
@rom of hydroxylanize hydrochloride an 10 AL, of & 508 golution of
_atm“*’m m'idim and mﬂweing m# '2~ma' on the aﬁeam bath

s 66.?33 - &26' by gse,
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