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CHAPTER I
INTRODUCTION

Since time 1mmgmor1al man has sought various methods
and articles for adornment, the most popular being the color-
ing of cloth, The colorings in plants were used extensively
and this use led chemists to the discovery of their chemical
constitution, The main coloring matters in plants have been
found to be the flavones, which produce the light colors, and
the anthocyanins, which produoé the dark. They are aiso gobd
tanniﬁg agehts aé they rid the hidéé-of undesirable odors.
This has béen amplified by my rasearéh diréctor in his doc-
toral thesia of natural taﬁniﬁs,lé from which thislbhesis'is
an outgrowth; . | | |

| Récéhtly'fiavoﬁss; anthocyanins (and other dephényl-
“ated dOmpéﬁﬁdé of this class, the chromsnones) have attained
:Wpragtiqaléignifieanée a8 heart stimuiants,lz sex mpdifiers
‘%&Qwﬁléﬁﬁgjlgfand anthelmintics.zo It is interesting to con=
sideriﬁﬁat ﬁhe‘changes,in biochemical properties\mighb bé‘
occasibnsd.b&‘small changes in the mdiecular structure, it:
might be also possible that the dyes would give a deeper
color; Ekperimentation is the only means of ansWering such
gquestions: Among the innumerable ways of altering the |
structuré, the chemistry of analogy, that:is‘thejsubstitution
of cne;étom for another having similar properties, was chosen.
| Thé paﬁticular analogy chosen was based on the fact

that when acetophenone and benzaldehyde are condensed by a




«UAbasa-dr'énhydrous hydrogen chloride they form benzal- |
. acetophehdn@, GOmmonly called chalcone I. This reaction is
- the parent reaotion in the formation of flavones, which in
general terms 1s the condensation of & thioketone with an
‘aldehyde. Thé simplest of the flavones is flavone II, which
‘fié‘preparéd.in three stages. Ortho»hydroxyacetdphenone and
bénzaldehydé are condensed, by using elther of the above
’eandenaing'agants, to form 2«hydroxychalcone III. Cyciizing
this'product yields flavanone IV, Bromination, followed by
_thé elimination of hydrogen bromide with sodium hydroxlde,
,produées flavone 1tse1f,11

Analogously, the condensatlion of the thioketone,

thioadetophenone, V, and benzaldehyde should produce
‘thioehalaoné. In a similar manner, tha‘o~hydroxy d@rivatiVa
- of thicacetophenone should produoe'znhydrcxy#thiééhaloone'VI.
 Bromination, followed by the elimination of hydrogen bromide,
should likewise produce thioflavone VII,

This thesis covers the practical research done on the
condensation éf thioacetophenone with banzaldehyde and the
llbrary research covers the chemistry of thicketones and the
thioflavanones. Most of the thiokasbtones have besn made,by.dis~
solving & ketone in ethanol, usually absolute although 95 per
cent was also used, saturating the solutlion with anhydrous
hydrbgén chloride at ice temperature, then admitting hydrogen

sulfide for several hours. This method was first used by




Fromm and Baumann when they m&deiéhioacetophanene from
aaetophanmne;lq David Shirley also glves this process in his
book Preparation of Organic Inbermediatbes published by Wiley
and Sons in New York. Someblmes a metalllic oxide dehydration
catalyst'suah~as'alumina is uSed.z?

‘_ vaciiavﬁhiok@tones which are trimers have been pre~
pared from cyclopentanone, oyclohexanone, and p-mebhyle
ayelahexénOne with hydrogen sulfide and:hydrogah,ehlerida.
Thasa'eycliavthioket@nas will produce disulfone sulfides when
they are oxidized'by“potassium permanganate dissolved 1in: con~
gentrated sulfurie acid., As an'éxample, the ethyl mercaptol
of trithlocyelohexsnone, an oll which can not be distilled,
aven‘under vacuum without decomposition, can be oxidized by
@6tagsium permanganate in sulfuric aclid to diethyl-
sulfonecyclohexane. Ibte melting polnt is 118~90 C.
Trithiocyclohexanone, itself, loses one equivalent of hydro-.

gen sulfide and forms a compound C 82 probably -

1828
oyelehexanone -dicyclohexene ~neraaptol , L5

Other thicketones, such as aliphatie thiloketones,
have been made by actlion of phosphorous pentasulflde on
ketones such ag dimethyl ketone, methylwethyl ketone, diethyl
k&ten@,-dlprépyl ketone, and ditertiarybutyl ketons, The
solvent for thewe ketones was toluene. _fhé reaction mix-
tures‘wéfe heated on water baths far;eight1hours; The prod-
ucts obtained were usually impﬁrejﬁéspié@ steam distilla-
tion, drying with odleium ohlér;de,iand_finally distillation

of the toluene residues under vacuum..o
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The dimeric thioketones have been made by passing
carbon disulfide into a ecoled seolution of zinc chloride in

acatone. The pa?tioular thioketcne; pbepared from acetone

in this way, 15 thioacetone, Another compound, 2,6-dimethyl-

2,6-endosulfidodithiane CHZwS~CH2g, has been made by,disw

| | CH3*G~S»SwC»CH3

)

.aolvihg chlopacetons in absolute ethanol énd satUrating tﬁe’
solution with hydregen chloride. After cooling in an ice
bath;'earbon disulfide was then passed through the solution
for five hours. The compound did not férm an oximeé,
phenylhydrazone, or p-nltrophenylhydrazone and did not react
‘with dlazomethane, Grignard reagenﬁs, sodium amalgam in
ethanol, or sodium in ether. It was oxidizea to a trisulfone
in.Small ylelds by using 5 per cent potassium permanganate in
96 per cent ethanol containing sulfuric acid. 1,1~
phenylchloro-2-propanone, hydrogen chloride, and carbon
disulfide give diphenyl-1,4, dithiene, with & melting point
of 118-9° C. This agrees wlth that found by Growth, Chem.,
ggggg., 18; 1280 (1924). Chlorvacetone, reacted with sodium
sulfide in acetone, yieids diacetonyl sulfide afterrbeing
refluxed four hcurs.g Other dimeric ketones such as the
allphatic B-diketones react smoothly with hydrogen sulf ide
at low temperatures. Aromatie groups on the molecule, how-
aver, tend to produce tarry masses, A possible structure for
the dimeric, dithio, derivatives of B-diketones is given by

Fredgs and Bramdatrom.la It is




| When H@rbert Brintzinger and Hans~Warner Ziegler
re&cted ehloroaaatene with hydrogan chlaride and hydrogan
sulfide, bhay obtain@& the same compound as BShme wg al in
cnem., Abstr.. 22_, 32435 (19&3), that is, 2 6~endosulf‘ido«

dithian@ but give tha formula as (CH,CSCH They give

3 2)2
th@ fcrmula of tha product fram hydrOgen chlcride and

‘diketene a8 CHBCOCH cocl. This, in turn, yieldﬁ

(CH CSCH CO) 28 when treated with hydrogen chloride and
hydrogen sulfiﬁa.7 However, Bbhme diaagrees, 1n a later
publieation, with Brintzinger.: Bdhme believes that the ,'
structura for the sulfidodithiane which he gave previously
is correat ainoa it does nob react as an ordlmary thioketone
and has an ultraviolet absorpticn maximum at twenty~sevan '

millimicrana. Thia aitiane is also oxi&lzed to a trlsulfones

whioh he r&presants a8 CH v G - CHB .
| o‘ /\o
S 0.8 8
AL
CH - =~ CHB |

Thieketonas have been reduced from BZCS to R CSH with

& direct hydro&en transfer from 1~benzyl~1,nrdihydrenigotinamide




‘to the thioketone. Some particular thioketones used were

diphenylthiok@tona, o=methoxy-diphenylthioketone, and p=-

- hydroxydiphenylthioketone. ‘These were made from dlphényle
“methane, o~methoxy~diphenylmethane, and p«hydrexydlphenyia

methane_by the action of hydrogen ohlbride and hydrogen
sulfide with 90 per cent ethanocl as sclvent,‘ The‘proaesé
for the reduction of Hécs to RZCSH wo.s peﬁfcrmed in a
speclal apparatus under vacuum. This showed that the
oxidetion-reduction process was not affected by OXYEQEil
Som@bua@d‘givan‘for thi@ketones"aré lnseoticid@s; fuhgi~”

cides, pesticides, and also as intermediates in orgenile

“g@ynthesis as reagents in the textile and petroleumlindusa

ﬁries.z7 The atomlc refraction of‘sulfur in thicketonses is

970 and 1is based on.thé sodium D 1in®.6 -
The thioketone used in the research was thioaceto- -

phenone. It is prepared by the hydrogen ahioridééhydrogaa

sulfide method of Fromm end Baumann gilven above, J. K.

9

Cline and coworkers” found that lts trimer could beé con-

_Ph by reacting it with Raney Nickel.in

densed to PhCH 3

.C:CCH
3

Xylene at 145«5600'undar nitrogen atmosphere for ninety

| :W?éiﬁﬁtaa. The product was in the trans fof& iﬁ“igvper cent

yleld. It melted at 105~6°C. Copper pow&ar in place of
nickel did not work,
The structure of trithloacetophencns seems to be &

trimer in the form of a six membered rihg; however, it

reacts with Doctors reagent, silver nitrate, mercurie chlorilde




and cﬁndeﬁsesfwith 2 ,4-dinitrochlorobenzens, The pﬁ@S@nce
of the thleketo group was;det@cted_by‘ﬁhe ultraviolet spec=
trum of the thioaOGtophanone in methanol. The‘trimer.type
—of structura is not the only posaiﬁle one, but 1% bel laved
'to be 1n equilibrium with two ‘other strucbures, uhe‘thioi |

1
.and Lhe thioketon@. 4

The purpose of the work of Arndt and coworkers was to

determine if the replacement of a sulfur for the oxygen atom

An-the ring would oroduc@ & deepening of color similar to
that of the thioindigo as compared with the oxyindigo and
©-whether from six m@mb@r@d;>aimilarly canstitutsd'sulfur coN=~
taining ring systems; thiolndigolid dyés could be thainea.zj
In‘particular, B-pwtolylmercaptohydrocinnamic acid is
ébtainad-from cinnamic acld and tolylmercaptan'whieh~are

v?la@ad in aaéﬁlc acld, saturated with hydrogen onlaridé aﬁd
o hy&veg@ﬁ bromide. The solutlion i1s heated in a sealed tube
for five hours at 100°C.

B-phenylmercaptohydrosinmanic acid will produce 6=

, (4] )
methyl~thioflavanone, melting polnt 96 C, when refluzed on-a

watar'bath.with'phasphorous'oxyehloride for fifteen to twenty
- minutes, The. thioflevanone has & orimson color whan di%—

- golved ln concentrated sulfuric acid. The B~p~toluol acid

'”mmantioned can give 6~m@thy1»thioflavanone if heated for four

hours in a closed vessel with two volumes of phosphorous
pentoxlde. |
6~methy1athicf1av&non@ glves a 3-benzal derivative

1f it 1s dissolved in an excess of toluene, 1s treated with
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hydrogen chloridae for ten minutes,; and is allowed to stand
in a closed vess&l,ovarnighﬁg Iﬁv&ls§ émndensasﬁsmoothly,in
boiling alcohol which contalns a few drops of potassium -

hydroxide with,pnomcéﬂhN(GH yields 6-methyl-flavanol-ps

32
dimethylaminosnil.

| ~Another compound, B=p«tolylmercaptepropioni¢ acid is
obtained from.p@tolylmarcaptan in sodium hydroxi&e and
aqu@ous;B«thofoprcpionic‘acid.
i - Thieflavone dé@ivativ@s can be obtained'frmmlthies
phenol ethers. An example of this is the preparation of
bemzal»zwmathylwbhiaflavone from 3~acete,%~thioar@sylwﬂx

methylether 2




CHAPTER II
PREPARATION OF THIOACETOPHENONE

My expérimental research eonsiéted of two steps:

(1) The preparation of thioacetophenone, (2) the conden~- B
satlenvdfllt with benzaldehyde}to forﬁ thiochaloone. |
. The procedure for step one was that of Fromm and
-Ea'umar.u'a..]“‘l‘L The apparatus was composed of two gas generators,
two drying flasks, two safety flasks, and & veactlion flask

immersed in an ice bath. The generators were fitted with
dropping fumnels. One flask generated hydrogen chloride by
dropping concentrated sulfuric acid on salt. The other
generated hydrogen sulfide by dropping hydrochlorie acid
| (6N) onto ferrous sulfide. Both gases were then dried, thé
hydrogen éhloride with consentrated sulfuric acid, the
hydrogen sulfidé with‘dahydrite, since the hydrogen sulfide
would react with the sulfuric acld to form sulfur dloxide,
The reéction flask contalned twenty-one grams of
acetophencne dissolved in 150ml of ethanol. Hydrogen sul-
fide and hydrogen ohloride were passed into the solution
together for a period of fifteen to thirty hours. Sube
stltution of undistilled acetophenone for the distilled; or
95 per cent ethanol for the absolute, neither changed the

constitution of the product nor its yield. The flask was

surraqnded by ice for most of the reaction period but not

necessarily for the complete time. The only result of this
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tamperature.vaniation.s@amed-tovba.th@-extenslon of reaction
time, In all runs only ome typs of solid compound was
noticed, This is shown by the melting point gilven below,

The crude solid was yellowlsh in ¢olor but whitened
when washed with ethanol.,. It was recrystallized from a hot
ethanol-acetons éolution,iﬁcvp@f cent of each by volume,
There was only the.slightest odor from thaléolid; After the
product had been dried in alr for seversl days, its melting.
point was.takén and found to he 105w608. It was then
racrystallized and driéd in air férvferty~®ight hours then
dried over phosph@rbus pentoxide under vacuum for .another
forty-eight hours, The melting point was the same. When
this reaction was carried out by J. K. Cline and Company, the
trimer, trithioacetophenone resulted. Its melting point was
121»260.3 When my compound was heated above its.malting_point,
it turned a deep blue in color. The filtrat@,‘fraﬁ the second
eryéta;;izatlon, was satﬁrated with ethanol so that more of
th@‘écﬁgound @ould ve obbtained. Water was also used, but the
resultant product was sticky and hard to manipulate. The
greatest amount obtained in four runs was eight grams for a
33.6 per cent yleld.

Qualitative examinatlons were made for sulfur, |
ehlorine, and thé,thioéarbanyl group, according to the pro-
cedures oﬁvShriner and:Fusan.?l Lead acetate, in acetle aeld,
and sodium‘nitf@ferrieyanide both gava positive identifica-

tion for $ulfur,2z'ﬁeilstein'é flame teat?s and the silver
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24

n;trate taét gave negatlve results for chlorine, The

thiocarbonyl test was actually thé 2,uwdinitrophenylhydraziné
25

- test for the oarbonyl group, Both groups, however, should;

give a pﬁenylhydrazgne,r Sineé the'prbduct was 1nsoluble in
the pheﬁylhydrazine reagent buﬁlsoluble_in othroform,uthe 
latter was added to the reagent contaeining the insoluble
compound. Th@ifesultAWas two immiscible 1&&6rs-but no pre=
.aipitate; The‘test‘was»considered ag inconclusive.:
1_anant1tat1ve results wereé also inconclusive.  Two '_
" methods were‘tried for sulfur, both’based upon the bxidation

“of the sulfur to the sulfate lon and the precipitation of the

sulfate ion as barium sulfate. The first method attempted was -

the Parr Bomb method, using thiourea as a canﬁfél;' Unfortu~

nately, theoretical yields were not obtain@dVWithﬁéitheréé'-

J#@;gpgr“aent'hydrOgan peroxide or sodium peroxide and sodium

perchlorate as oxidants., The second method was oxldatlon by
potaséium paﬁmamgaﬁatekin base.f?Thafinability to dissolve the
manganése.dioxidevthat waa'form@d‘andito precipitate the sule
fate ion raised‘an insurmountable diffioultyd-'.‘

}In atbempting to deterﬁine the-molacuiar,waighh,
*“furthervdiffiéultiaa‘wera encountered. The Rast method
failealbecausa.the camphor caked afﬁer thioaeetopﬁanone~was
dissolved in it and hence would not powder for & vaplllary
melting point dabermlhation. Thiocacetophenone also deaomposed
when heated to_the melting point ofvcamphor; Phenol was next

used as the solvent; but, when the control run was made with
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diphenyl as the solute, 1ts molecular weight wasg found to be
229 instead of the true 154,

- The solution in the reaction vessel had a color of
dark red. its\o@of:was’pungantiv-After each of the first
two runa, the aolution»was,distillea,-with the red color.
paasihg ovar into the distillate. -The'residﬁe was & yellow
oll. After washing the residue with water and placing it
under refrigeration with the distillate for two weéks, the
coler‘left-ﬁhe‘&istillate:and 1t too became yellow.  The
aroma;.hewevef, wasg stlll strong in both the distillate and
the residue, No further work was done on these éonatituents
of the reaction. ‘ :

The next step was to prepare thiochalcone from

thleacetophenons.,




CHAPTER ‘TIT
~ PREPABATION OF THIOCHALCONE

- Thicacetophenone was found to be insoluble ln water,
alcoohol, and carbon tetrachloride at room bemperature,. It
wes soluble in both ethyl acetate and chloroferm at room
temperature but completely soluble only in chloreform after
being subjected bo refrigeration for twenty-four hours.
Chloroform was also the best solvent for benzaldehyde at the
acld>ﬁeﬁ§erature,- |

Ten grams of thiocacetophenone and ten miliiliters of

benzaldehyde were dissolved in 125ml of enloroform'anduplae@&

in - the reaction apperatus, described in the last chapter, for

two weeks. The resulting red selution‘pr@duced red needles
which whitened when wasghed with absolute ethanol., The erude
welght of the pfoduct was two grams. The compound had to be
recrystallized from hot acetone. This recrystallized product
was in the form of whiﬁe,naedles which were extremely light
intweight‘and'hngQSQopia, The yield of the purified product
was onanhalf»gram‘in each of two runs for a 3,03 pér cent
yield, The welting point; after drying in aly, was 222w3061
after belng dried over phosphorous pentoxide in a vacuumy
1t was still 222-3° C.

Thinking that the abmpeund‘might be thloghalcone,
gualitetive tests were made for sulfur and an alkene linkage.

The lead acetatey method gave a positive test for sulfur,
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Bromine in carbon tetraehloridaaé gave a positivé test for
the alkene link. -

Quantitative estimation of sulfur in this compound
was not obtained for the reasons given in Chapter ITI.

Bevause an alkene linkege existed, & procedure by
which the alkene linkage test could be expanded into a
quantitative one was suggastad by Drey William H., Wadmen of
the ¢hémistry department in this college. The procedure was
a molecular weight determinotion based upon the addition of
bromine to the double bond.

If excess bromine ls added to such an unsaturated
compound; the portion not used for the additlion to the bond
is titrated indirectly with sodium thlosulfate by using
potassium ledide to replace the bromine in sclution, milli~
equivalent for milliequivelent. The lodine thus formed 1s
titreted wlth the thilosulfate soluﬁion,

Br, +H,C=CH, —1,BrC~CBril, +Br
Br,+21" B2Bi,
1p+8,05858),03+21
Knowihg the pumber of milliequivalents of bromine added at

2

the bégiﬁning'and the number left unused, the number of used
~milliéquiv&1ents can be oslculated., In practice @& blank 1s
run &elong with the-sampie go that the exact bromine conw
centration need not be known,

In the laboratory work this procedure was carried oub

on two model compounds. The first run congisted of cinnamie
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,.acid-andvahaloone‘ Each was dissolved in twenty~five milli-

liters of carbon tetrachloride. Glass stoppered flasks were

used to hold the compounds. Three milliliters of brominaw
carbon. tatrachloride solution were introduced intc each flask
and the blank, which contained only twenty~-five milliliters

of carbon tetrachloride. All thres flasks were allowed to

_stand one hour in order to.give time. for the completiom of the

~'reacti¢nw Sinoe'tha solutions were red at the end of this
‘time, bromine was considered to be in excess and the solution -
Wa g aeidifiaa,with,éen'milliiitﬁrsuof,sulfurie acid.(oglN). |
aTWénty;five‘millilitefs of potassium ilodlde in aqueous solu-
tlon were then addad.‘ Again the solutions wers allowed to
stand’oné hour. The iodine solution was then titrated with
sodium thiosulfate to & starch end point. Because two
insoluble layers were present, thebflasks had to be shakem
vlgorbusly after\eaeh addition of the thiosulfate. The |

molecular welghts and per cents error are given below:

/. Compound. - M., W. {(Exptl.) M. W. (Theor.) Error (%)
Cinnamie acid | 143 148 . 33
Chalcone f 198 . : 208 h,8

In the second run two solutions of the unknown compound, one
of chalcone, and the blank were used. 125 milliliters of
sarbon tetrachloride had to be used, in order for thé‘unknown

compéund to be dissolved. The rsesults are glven below!
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- Compound M. W, (Exptl.) M. W. (Theor.)  Ervor (%)
~.Chaleone . 213 . .. 208 o 2.k
Unknown 1 216 22k 3.6
. Unknown 2 207 b {224y , 7.6

If the conaensatién\product is BCSCH=HCR, thiochalcone,
where E is the phenyl group, the moleculér- welght should be
224, |

The results of ﬁhe molacular weight,:tagethar with
t.ha qﬁalltativa tests, glve an indication that the unknown’
ig thioehalcon@; If this is the product, then the product,
d@saribed in the last ohapter is thloascetophenone or its

dimey,



CHAPTER IV = SRR
SUMMARY AND CONCLUSIONS
1. Summary 

Thé purpose of this raséarch projéet was to make a

@
!—J
v
3
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] ¥ I hane Taar QA anaid v
, ralog cf chalcone. Thi to be dome by first pre-
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paring thioacetophenone, usually»made in its trimer for&, and
thén oondensing 1t with benzaldehyde ﬁo férm thiochalgoné,_
the sulfur analog of chalcone . | R

| '}Laboratory fesults.produeed a qompound which seems
“to-be either a monomer or a dimer of trithibaaﬁtophenoné.
uUpon condensation with benzaldehyde a new compound, probably

thioahalcone was formed.

2. Conclusions f

The research revealed that the mechanisms of the two

reactions might be worthy of some consideraticn, This ldes

1s accentuated by the fact that the yleld was low and & form
of thioadetaph@none‘was obtained different from that of
earlier wﬁrker&.

Let us first éonsider the possible reasons fbr the
low yggmdﬁ in the first reaction. VIﬂ tﬁe prepéraﬁion,of
thlaacetcphenone, the ketone was raacting witﬁ hydrogen

 5&1€1&@. If an insufficlent amount of gas'wés bubbled

through the solution, saturated with hydrogen chlorlde, then



20
naturally, & low yield would result. However, another posw
81bility exists and that is the depletion of kétone concentra=
tion around the gas 1niet tubes. Sinece the solution was
gtationary during eadh reaction time, it is quite possible
that ﬁha'anterlng gas could exhaust the concentration of the
ketone around the tubes to such an extent that, the addition
of wore gas would result in nothing more than the gas passing
through:and out of_the solution, Avremeay for this would be
to pass the solution past the inlet tubes by means of stlre«
ring. Rearrangement of the reaction flask would be necessary
in order to make room for the stirrer. The stirrer pr@babl& ;44447
would have to be mechanical, since the lece bath would prevent
the use of a magnetic stirrer. Th@lreaation flasgk could be

rearranged in the followlng manner:

The propeller of the stirrer should be made of an inert
material, such as glass, and the blades should be at such an

| angle, thathupon rotation, they wouldvéﬁir the solution |

dewnward;ihmhithQuld aid in keeping the gas from escaplng

before 1t had a chance to react.
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‘Now suppose the mechanismy; in making the thioketoney

is an enolizatlion, This ls pogsible, since an acld solution,-

in which this reaction took place, can catalyze enollzation,

The reaction would ba,'

o " OH OH
Ph~C~CH —5——> Ph»c':wca -'-"5-* Ph-C«CHB
SH
- J,-H,,O
SH 8

| |
Ph=C=CH,, —_— Pm-f:«»cms

It is also possible that an aldol condensation would be tak-

ing place at the same time.. The aldollzatlon of the ketones.
would naturally lower the yield of thioketone produced; howe-
sver, aldolization of the thioketéne gould produce a dimer
of thicacetophenone. This might cause & change in melbing

point. The proaeés of dimerization would be as follows!

SH 5 SH S
v i 1a | i
- Ph-CeCH, + H=CH,~C-Ph L—> Pn-C~CH ~C-Ph (I)
. 4,
CHy
H /
i
CHs, AN
PH2C  C-Ph
{0
3 B
bli‘

The bond between the CHp group and the adjacent carbon atoms

~ would be somewhat weakened because. the electrons would be
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‘drawn.away frém»the CH2 group‘towardfthé sulfur atonm, 'The»‘

pU1l‘w0Q1d probably be less than if oxygen was used in place

. ofiﬁha.sulfurf Asﬁa;r@sult, the meﬂome?'codldxvafy-easily be

fof&e& upon melting or dissolution in a solvent.,  Objection |
may:bé{faised,as to the stability of the SH group in'(I).v‘

Why¥wbaid_not H,.S be formed as is water, when & carbonyl’

2
grcup‘is condensed in an acld solution, and hence form & -

} double?bond? vAn answer ig that in order for th@»OH groub
to attrasﬁ the needad hyaragan ion for water formatlon, it
‘must aot as a basa' however, the sulfur atom, being bjgger,
~holds 1ts electrons more loosely and, therafora, wmula nat
attraet the hydvegan ion as readily. |

| Th@ formatien of the dimer, instead of the usual
trimer of thiocacetophenone, could be due to the amount of
aoid in soiution..:Alﬁhcugh-the structure of the trimerfié
unkncwn;yi%‘is believed to be a six mémbared ring containiﬁg

three sulfurs. The simplest structure is

If this ba'the gtructuré; then the more'aoid'preSQﬁt; the
batter the chance of the trimer not forming b@aause aclds
tend to inhibit thiaether formation.

Censlderdtion of the low thiochalcone yield indleates

that, since the reaotion was carried out in anlorcfowm, there
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might not have begen enough acid formed to catalyggzthé aldol

type condensation. The immedlate remedy for this would be to !

ahange the solvent towards one of greater polarity.,

For fubure work this report shows that the following

might be deslrable:

1.

Quantitative determinations of sulfur for both
gompounds.

Improvement of the ylelds for both compounds as

noted above.

Production of thioflavones by th@.cyclization of
the hydréxythioehalaonea.=

A thorough library search of the pharmacologleal 3
properties of the chalcones, flavones, and |
related compounds, such as anthocyanins and -

chromanones, along with & compilation of these

properties in their sulfur analogs.
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