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This inVesﬁigation has been undertaken for the purposs
of studying the action of certain reagents upon some of the
mono- and di- substitubted imidazoles. Io abttempt has been
made to exhaust the experimental possibilities of the few
imidazoles investigated, it being the plen to bontinue these
gtudies in the fubure, when time and opportunity permit,

A series of investigations upon the imidazoles or, as
they are often called, thio hydantoins has been carried oub
by other experimenters. The behavior of the ~CHy~, which
acts like a methylene group with aldehy&eslg the formetion
of mercapté &erivativas or thioethers in the case of mono-

substituted imiaazolesz

y the desulphurization of these com-
pounds®; and their hydrolysis®i- a1l these, aﬁd-more, have
been experimented upon - yet by no means has the limit of
investigation been reached,.

The experimental work described in this paper is con-
cerned with two general types of reactions:- (1) the con-
densation product obtained when the imidazoles are treated
with substituted formamidines; and (2) the treabtment of
these condensation products with alkyl and aryl halides,

The first depends upon the reactivity of the methylene
hydrogen of the -CHg-group. It has been showvm in pfevious
papers thét the hydrogen of the ~CHo~ group can be replaced

lAm. Chenm. Jour. Vol. 4£b, p. 446,

Ani, Chem. Jour. Vol. 45. p. 448,

Jo 4. C, 5. Vol. B84, p. 1047, (1912)
“pm. Chem. Joure. Vol. 45, pe 456,
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ing squation:i=-

RIf = 5CO R RH = CO
| * P 1 ‘ + Ryl
sCa 40l RgH) SC_ O CHIER,
N
ﬁ (ry) I (R1)

In 4he prepsration of these condensation producty it
hag boon found thet hesting at high temperatures or a cén’
tinuation of heating for some time at lower temperatures
decomposes the condensabion products. This decomposition
was evidenced in esch case vy the formation of a dark tarry
substance from which it was impbssihle to obtain any cry-
stalline product whatever. In one instance afier prolong-
ed hesting the product was let stand in aleoholic solution
for about ftwo weelks and the substance separating oub wag
purified by tresbtment with alcohol, IHowever, a melting
point identical with that of the same compound whose analy-
sig for the nitrogen conteanl showed a relatively pure pro-
duct, conld not be obbtained. Therefore, In thaese prepara-
tions high temperatures and prolonged healing were avoided.

Phe sccond type of veaction investigated was concern~
od with the faclt that in tﬁe mono~gubstituted imidazoles
the ~HH=-CS-HR group may glso exist in the Tautomeric form
-l = CSH~IR". Due to this interchanging of the hydrogen
atom bebween nitrogen and sulphur, it is possible to pre-
pare mercapto Gerivatives of the following general formula:-

RN =~ CO
Rls\b\ = CHHHRQ
N
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llost of the experimental work was carried out upon the
l~phenyl~2-thio-b~kebo-tetrahydroimidazole, this one being
selected as the typicel mono-substituted imidazole., Since
most of the experiments with this imidazole were successiul
it may be a:guned that the same reactions will take place
with the other mono~substituted imidezoles vhose method of
preparation is recorded in this thesig.

411 the imidazoles used in thisg work were prepared
by the action of amiuwicacstic acld oxr its devivalives, upoh
mnustard oils,

I, FREPARACTON OF ILUIDAZOTIS.

e

A. Di-substituted Imnidazoles.

P

1.,=3-Diphenyl-2-Lhio-b=Xeto~-Totraliydrs Imidazole.

itheeler and Brautlecht have prepered 1-3~diphenyl tetrahydro
imidszole by heating phonylglycine (phenyl amiano acetic aecid)
or 1ts etayl estor, with phenyl musterd 0il.t

his same method of preperation was used, Iroportions
correaponding to the molar weights of phernyl mustard oil and
phenyl glycine were heated in an oil bath at a tempsrature
of 1500 as long as waber was evolved. The mixture at first
foamed wp, then soon soii& fied to a herd mags of yellow
color and remained in this condition during the remeinder of
the reaction. The imidazole wag crystelliized from slcohol
Trom which it sepevated in flel yellow prisms that melted

to a clear liquid at £08°,

i1Am. Ghem. Jour. Vol. 45, p. 457.
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Zgqueations -

Cgligll oo CeiglE] COREl  CgHgH = CO
| = , = | \ = (L | + Hy
SG CHg 5 CHp SG¢ CHg
/ \./ N/
IH i i

1=p=T0171=3=Phon l-2=Thio-5~"ctbo=-Yetrahydreo Imidazole.

1p~Tolyl~3«phenyl~2-thio~tetrahydro imidezole, another
type of di~substituted imidazole, was prepared in & manner
gimilar to that of the diphenyl compound, NMolar proportions
of p=tolyl musbard oil end phenyl amino acetic acid were

heated together in & flagk provided with s short air conden-

e}

er, at o temperature of 156° as long as water was evolved.
5

The mixture solldified before the reaction was complete. It

erystallized from boiling elecohcl in yellow crystals which

melsed to a clear liquid at 190° - 193°,

Egquationgi=
P=CHrCpla COH  CHzCpiislE 00X CHgCgHpH - ?0
osﬁu_%*? _ sty I I S
8¢ QHg 5C Cl SCe sPHy
\ £ . \/ 3
HH H - B
Cpliy ! CsEp 0635

B. lionosubstituted Imidazoles.

i~p=TPolyl~2-hio=-b~Xeto~Tetrahydro Imidazole.

The p-Yolyl thio tebtrahydroimidszole was prepared by
talking the reagenis in the following proportions:~ 4 grams

of potassium hydroxride, 5.8 grams eminoacetic secid, 10 ce.



-
of water, 25 ce, of alcohol, and 10 gramg of p-~tolylmustard

1 Thegse were mixed in a flask to which an air condenser

oil.
was attached, and boiled on & sand bath for one hour. The
alcohol was then evaporsated off on a water bath and the re=-
sidue made seid with hydrochloric acid., It was evaporated
to dryness, washed with water to digsolve potaessium chloride
and excess asecid, and crystallized from alecohol, The crystals
were small yellnw plates which melted with slight decomposi-

tion at 2200,

Equations:=
N+ = | l = | | + Ho0
sC CH, sc  CH SC  OCHg
/ N7 N/
H i) ]
B H H

1=~ 0-T0lyl~2=~Thio=5~Keto-Tetrahydro Imidazole,

Poxr the preparation of the 1~Ofto1y1~2~thio-tetrahy&ro
imidazole, 8 grams of pobassium hydroxide, 5.4 grams of amino
acetic mscid, 10 ce. of water, 10 grams of O-tolyl mustard |
0il, and aieohol to form a solution Weré heated together at
100° for three hours,'in a flask provided with a reflux con~
denser.l Affer heating, it was conceuntrated to one-half-its
bulk and hydrochloric acid sdded to acid reaction. This was
then evaporated to dryness and the potassium chloride and
excess acid were extracted with water, the imidazole cerystal-
1ized from alcohol in smell yellow crystals which melted to

ljobnson, J.4.C.Se vol., 34, p. 1047 (1912)
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Equations (=

Q- CE rr(ze.uba C’OOZZ. 0"‘(?44.5(16“&2\'— ()—- O“().iﬂCshéI‘i - (10
o | = || )+ Hg0
SO SC Cly 50 CH '
VA \ / N/ ®
IH H I
H h 2)

I=ihenyl~E-Thipg~b=Xoto=WUelbtranydro Imidazole.

l-phenyl~L-~Thio~tetrahydro inidezole was prepared by

ebtic aeid in alkaline solution with phenyl

combining amino
Thig was boiled for some length of time on a

musterd oil.'1
ed with hydroehloric acid,

nd bath, then cooled and aecidi

58
ich forned was washed with vwater unvil

and then crystallized from boiling

vy
wn

“he precipitate
the washiangs were clear,
exral gecrystallizations were made and the re-

algohol.
Small yellow crystals

crystallized product melted at 2157 .
vere obbrined.

Equations =
I COUL  Cgilgdl CH  Ggigll ~ CO
l | Lo+ Hue

06}‘5‘5”
I+ = 1 -
SC CHg 580 CH SG Gl
;R N Ny &
it il 0
= . H

Yhe gbove compound was ftaken as the typicel monosubstituted
imidazole snd wos used Zor most of the experimenting upon

this type cf imidazole.

D)

1?heeler and Brentlecht., -Am. Chem. Jour., Vol.4DH

P 447,



II. CONDENSATION WINE THS FORIAMIDINES,

1-G=Dinhenyle2=-Thio~4-Aniline llethylene-5-Keto~

Tgtrehydro Imidazole.

llolar proporticns of the 1-3-diphenyl-2-thio=-tebtrahydro

imidazole and diphenyl formamidine were heated together in

a Tlask provided with a short aiyr condensor, at 135%~140°

for fifbteen to +4wonbty minutes. The nmixture became dark

red and solidified to 2 semi~-tarry maess upon cooling, Alco=-

hol was added =nd the coundensation produect separated out as
2 yellow solid. It was recrystallized from hot alcohol.

Small orangze yellow crystals whi meltod ot 175° were forme

ed, These were insoluble in potassium hydroxide, readily

soluble in glaecial acetic =c¢id and very soluble in hot al-

cohol.
Zouetiong:i=

06ﬁ5§ - ?O ., W;Hﬂﬁ\bﬁzg CGHS? - ?0 + CgHgNHy

sc\‘/cgg C izl sC / = CILHC Hg
o N
Cels Coils
Anelysis for CpgHy,0U:S. ("je}?ahl) -

Teight of sample Q. 3674 2874
CC. of Ma0H used 65,4 35.3
Hormaslity of UalOH 0. 5145 0.5146
ccé, of HC1l used 94,7 b2.0
lornmality of HC1 0. 3853 0.3853
Yer ceut of i found 10,79 11.0
Celculated 11.380 11.34
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1=p=101yl=5=-Thenyl-2=Thio=4=Anilino lethylene~-5~Xeto~

Tetranydre Imidazole.

~03

foler proportions of l-p~tolyl-B-phonyl-2-thio~tetra~

1

hydro imldazole and diphenyl fovmamidine were heated to-

7Y

¢

ther in a flesk at o temperature of 135

»,e

0.140° until the

mizture becans homozenous. Aflter cooling, the saniline was
= pue]

removed from the semi-tarey mass with cold alechol, fThis

1sTt the condensation product ss & yellow residue, This

vag crystallized from boiling aleohol in vhich it was very

soluble. It separsted out in snall nesdlelike yellow cry-~

gtals which melted to a2 yellewish red liquid at 197%.198°,

It is insoluble in potassium hydroxide, snd sgoluble in

glacicl neetic acid.

T

Zauation:=~

CHLCpH - CO CaHeNHN CHRC-HAT - G0
Pl St 4t . 2
AR T + CgHpllHp
sc\ il CGH5ﬁr' SC 0 = CHIHCgHg
/ ) N/
B i)
hnalysis Lor Cpuily gONEE (i7jeldanl)
I
Vaipght of sample » 3031
ce. HafH used 36,855
Hormelity of HeOH e 5145
ce., HCL used 50,25
Jorm2lity of HCL 4198
Por cent of ¥ found ’ 11.08
Caleculated 10. 93

here was only sufficient of this compound for one analysis.



1—p=0017]l-2-Thio-A=Aniiline Methylene~b=leto~

Palrehydro Imidazole.

Yo prepare this compound molar propartions‘of p~tolyl
tetrahyaxeimi&aéale and diphenyl formanidiue were heated
together in sn 0il bath ob 135%-140° until the mass became
liguid and turned a dark reod. After cooling, cold 2lcohol
wag edded to Aissolve out the aniline and the condensation
prodoet was crystallized from boiling eleohol. On long
gtanding in dilvte aleoholic sclgﬁion, clear yellow plates
separatel out. Uhesc gave a melting point of 848°~2500.

onn product is &osluble in potassium hydroxide

7
et
Y
e
o
T
&
[®]
1=
s
£
el
¥
03
€5
—~
e

from which it is reprecipitated by hydrochlorie acid,
Hyuation -

CHCLT,0 = €0 C BN CEC.HA = 6O
e I NS - S T + CqHglE,

50 5C  C = CHWHCgHg
N 7/ *
il I
H . H
Analysis for Cq.4;:01i-8 (Xjeldahl)
I II
Velght of sgample » 5375 - 5263
ce, Jdavd 15, 19.2

Formality of HaOH + 6674 6674
ce, HUI nsed 35, 42.5
ﬁorm&lity ef HC1 4198 .4198
Fervcent I found 1$.45 13.40

Calculated ' 1%.61 13,61
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1=0=-T01y1~2=~Thin=-4~Anilino ethylene-5-Teto-

Totrohvdee Imidazole.

his condensation producth of o~tolyl thio tetrakydro
imidezoles and diphenyl formamidine was prepsred by heating

togethey molar proportions cf the imidazole and diplkenyl
Tormemidine in on o0il bath at & fomperature of 1&09~1&5°,
Lfter cooling zlcohel was added and the product washed

free from aniliae. It was purified by crystallizstion from
boiling alcohol. Yellow crystals separated oub. These
melted at 215° to 2 reddish yellow licuid, They were solu-

hle in potassium hydrowide end the original compound was

reprecinitated by hydrochlorid zeid.

CHzOgHall = 00 CgHpllH, CHzCaHAN = CO
O e T e L + CgHgilHy
sc dE, . caq? SC € = GHNE
se O G ¢ C = CHEHCH;
I i
i i

Analysis for Cqnlilyg0lizS (Kjeldahl)
I II

Taight of semwle L3075 . 2495
ce, Hal¥ used 53,9 33,6
Normality of Halh 5145 » 5145

ce. H01 uged 58.7 51,00

Hormality of HCL » 35383 » 3583
Per cent I Tound 13,03 13,24

Caleulated : 13.61 13,61
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1-rhenyl-2-Thio=4~Anilino Methylone-5~Xeto-

Tetrehydro Imidazole.

‘Condensation of l-phenyl tebtrahydro imidazole with
dighenyl formsmidine wes brought about hJ heatin ng together
moleculayr progorhions of each at 13 5%-240° for = short time.
Phe mizxbure Tused szud Tformed & senl-taryry mase of a dark
red colowr.s Yhen eool, slechol wag sadded %o dissolve out
the aniline. Uhe crude product obbainsd wag 2lizhtly solue-
ble in alecohiol but readily soiubla in glaciel acetic acid
from which it seperated in srsll fleky yellow crystals
Yhis product from glecizl sceblic acid vas uvesed in the fol-
lowing expewiments. %o obbain o melting point, the ery-

-

stalsg depogited from giacial gcelic were dissolved in sl-

o

eohol sund afier lonw standing clear yellow erystals sepa-
rateﬂ ontte The nmelting point obtained was 25n%.253°

This preduct is soluble in potuscium hydroxide from whieh
it 1s repraciritated by hydrochloric acid. It is =2lso
scluabvle to some sextent in belzonn etlnroform, rnitroben-
zeng and very slishtly in acetone.

Eaunation:~

Cplipll ~ ,n C Mgl Celigll = CO
) 2 07 CH= ) + Cgligiiy
=y z N7 ] -
SC /C[H« C o Hpdl) bb\nr C = CHUE 1{563;15

i

I ﬂ



fnziysis for Cyply 50l (Ljsldanl)
I II

Weight of sumple L3071 .2128
cc, NalH used S3. 85 53: 95
Hormality of HaOH . 5145 . 5145
cc, HCI used 50, 50,
Hormelity of HU1 « 3EBD e G303
Per cent of # fouund 1417 15: 94
Grleulated 14,23 14,83

1-henyl=-2~-Thio-4=p-hromaniline lethylene-b-~ieto-

Totrahydre Imideazole.
“his coandensation znd the following one were curried

out Wit the monophenyl imidazele ia order $o compare the

<
e

caction of ovher formamidines with that of the Jipnenyl
fowuwanidine, Condensatloa with the di~p-birom phaﬁyl forme
amidine was brought asbout resdily but not vith the cuse of
the wngubalbituted dzphvudl forwamidine, nelthor was tae
rrodnet ovtained & defivite erysialline coupound.

Yo ¢eondense mono phenyl telrehiydro lmidazole with

di-p~bronphenyl Formamidine melar portions of euch were

=

heotbod together in sn oill wath eb & btewperatuwre of EODO~”2O
Tor one and onre-hall to two lhours. Phe mizbtuye fused and
turned to o hord mess during the heating, Aleohol was
gdced and the entire product diszolved. The coandeasation

rroduct wes precipitated from this by the addition of

water. The ecrude product was of o light reddish brown

color, slightly soluble in carbon iLetrachloride, chloroform



wel] s
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and benzene, snd readily soluble inm glacial acetie aeid

and elcohol. It melted to o dark liquid at 183%-31900,

Kouations:=

' ]
Z
8¢ O, Brcpzzﬁ;q/ C Il CglluBr
N = = N7 EH
i i
H 3 L .*"Cﬁl{éﬁﬁz
Analysis for 15 A-002y
‘ 1 ix
Veight of sample « 5084 - LRNBY
ce, of Ta0H 17.3 20.4
formality of Ta0H . BETL G674
ce, of ¥C1L 25, 86,9
Jo‘rm 1ity of 1CL 4198 4198
Per cent of I fourd 11,09 11.05

Calculated.

11.256 11.55

I-inenyl-2-Thio=-4-A1vha Hapthylino Yethyleno-b-Xetow

Yeobxr

ahvdiro Imldasole.

Yor the condenga

hydre imidazole with

nowrs. “he coolsd prod

condensation

tion oi l-plicunyl-Lethio=b-kebo-tatra~-
al=-olphe-naphthyl fornamidine, guanti-
their molecular weights were heated

erabare of 200°%-220% For about an

]
L
o)

Toah was washed wita alechel, and the

prodoct walel ronuined was not very soluble

sulveulbs. Glacizl scebtie acid, ben-

tovide, wad chloroZorm discolved it
iohily coluble ia aleohol and the melb-

- - . . 4 0
ing point obtaiuzed from thim purificabion was 160, It
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melted to a dari: red liquid. It was quite soluble in nitro-
benzene. Ihe product which ssparated Tyom all the crganic
solvents used vas not cuystalline.

Equationi=

Codpti = GO V1n17dh\ Cgitpid - CO |
! ! L iy I = J | ok CIOK"AQZ

56 G = CHNEC,E,
Ny Yol
i

o

o

Analysis Lor Ugnhqg0ligt  (Kjeldanl)
I II

welght of ssimle £ 4:087 0 &894
ce. Hedd ased 13.75 17,1
Hoxmallily of dalil e GOTL . 6674
GG 140L used 38,25 6,8
Hormality ol HUL £ 41906 e 4198
Towr cent 4 louud 1d. 17 12,49
Caleulatvod 18,19 18.49

ITI. BHIQ EIV RS,

l-Phnenyl=2-Ethyl Phio=-d-~Anilino llethyleng-5~Tabow

etrohydro Imidazole.

Be5 grams of I-phenylef-thio~d~auilinoe methylene-5b Jetg
tebrehydro fnidarole were treated with alcohol in which 0.5
grame of soliwz was dissclved, and alennol suflicient for
solution was addad, GThis wes heated on o water balh until
solution tcok ploce. 5 grams of ebthyl iodids rera then ad-
ded and the mixture veos refluxed walil it becane neutral.

Cn ecoling, cryabelliznatlon took placs. Uhe ealire product



was treated with water, filtered snd

the residue was washed

repaatedly with water watil the washings were clear. The
residus wag eryatnllized from hoiline aleohol in vhich it
was very solable. It crvatallized ont in slendey vhite
needles of excoedingly licht wsichh, which ti1»ned to & eream
on exposure to the air, They melted %o a colorless ligquid

e

at 164%«1650,

Equations:i-
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I=Thenyi-2-lethylthio-4-4nilino Msthrlensg=5-Tato~

Tetrahydro Imidazola.

The reaction for the preparation of + chove compound
is analageus to that of the ethyl thio derivative ad was

.

cerried out under the same genewel conditions.

5.5 grams of l-vhenyl=E-thio-4~anilino mothylene~b-kaio
tetralhydro inidazole were trestod with 0.5 ~ven of godium in
aleoholic selution and 2,64 gremz of nethyl iodide wero add-
od, Thiz was reflluxed on o weber bath wntil the zolution
becane neutralg Afber being cooled, the product was washed
with weler wntil the washines were elesr, The erude prodnct
wes erystalliued PFrom boiline alcohsl 4n vhich it was very
so0luble. The erystels stronsly resermhle? thoge of the anala-

gous efthyl compound. They meltod *o 2 elear liguid aof 172 e

1750,

C.M.N Co e Cgllsll = €O
- < } , -‘—- I l
S0 Ve 00 G 1iss C= ¢ O
‘ R oo iy o 0o
N/ d il - N/ HE
b 1
31

CHA - GO CoHsll =~ 0D
o 0 o
T = | v CoHEp0H
P = CHITHC.H Jast s e CHITHEC Y.
65 N, &b
i
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Anelysis for CypEyz00 8 (Xjeldahl)
I II
Vgight of sample 5298 « 6039
ce lia0¥d used  17.5 24,36
Hormality of laQl 0 6674 6674
ce, HCL used 52,94 b2, 94
Hormslity of HC1 04198 <4198
Per Cent of I found 13.60 13,87
Calculated 13.61 13.61

l=Phonyle2-411v1 Dhig=i~Anilino lethylene~b-Xeto=-

Tobrahydro Imidazole.

The method of proparing the =2llyl thio derivative of
the mono phenyl tetrahydro imidazole differs from that of the
ethyl end methyl devivatives, since it is carried out in al-
coholic pobessivm hydroxzide solution, end no intermediate
sodium compound was prepared.

To prepare this allyl derivetive, 3 grams of l-phenyl-~
8-thio~4~anilino methylene~tetrahydro imidazole were refluge-
ed for ebout two hours with 2.6 grems of ellyl iodide in al~-
coholic twenty per cent pobassiug hydromide solution, After
standing over night, brown crystals separsted from the dark
reddish brown golubtion. These crystals were separsted from
the solution and purified by recrystallization from alceohol.
They separated yelleowish green crystals which melted to a
dark 1iquid at 215°-216°. Repeated crystallization gave the

samne product.
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C=CH I Cells
&

1 = | + HI
Csﬂ i+ The C=C1FL CzlgSC C=0C X
N/ HH N\ HEH
i) I
inelysis for CqgHy,0Us8 (Ejeldahl)
I II
- Weight of sample 0 1475 ¢ 1526
cc NasOH 29.5 28,6
Hormality He0X e 6674 6674
cc EC1 50. 50.
Wormelity of HCI . L4198 4198
Per Cent ¥ found 12,38 12.45
Calculated 12,56 12.56

1-Phenyl-2~Benzyl Thio-4~Anilino Liethylene-5-Keto

Tetrahyvdro Imidazole.

Vheeler and Brantlecht ?ave prepared the 2~benzyl-l-
phenyl benzal thiohydantoin by shaking the thio hydsntoin in
20 per cent potassium hydrozide solution with benzyl chloride
washing with wéﬁér and erystallizing from aleohol.;

This seme method was tried with l-phenyl-2-thio-4-ani-
lino methylene~tetrahydro imidazole to see whether or not
its benzyl derivative mighit be prepared in the same way. 3
grams of the phenyl-thio-anilino methyleone tetrahyiroimidazole

1.
Am. Chem. Jour. Vol. 45, p. 450,
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in 20 per cent potassium hydroxide solution were shaken with
1l.5grams of benzyl chloride. A precipitate soon formed and
after standing over night it was washed with ﬁater and cfyb
stallized from aleohol., It crystallized in fine needles of

a yellow color, which melted to 2 light yellow liquid a% 1452

Bquations :=
CeHgll = GO - CgHgl = CO
l | <~ \ [
SC C=CHNCrHE HSC C= C § CpH;
N/ HH 675 N\ / HE 658
N I
Celsl = €0 CeHpl ~ CO
] | = , | |
CeH CHQ@lE@C C = CH CrHx C.HCHS3C C=C I OpEr + HC1
645 N HE 6-bH 65¥-2 N / qE 6—5
I i

Analysis for CozH1g0HzS  (Kio@dahl)
I

Veight of sample 05945 aé%27
ce. of NaCH 54.8 37,9
Hormality of NaOH , . 5145 » 5145
cc. of HCL 50,1 52.0
fHormality of HCL . 3853 5883
Per cent I found 11,11 10,91
Czaleulated . 10.93 10,93

1-Phenyl~2=Hormal Bubtyl Thio-4-Anilino Methylene-5-

Heto~Tebtrahvdro Imidazole,

5.5 grams of l-phenyl=Z-thio-4~anilino methylene-5~keto
tetrahydro imidazole, .5 gram of sodium and the molar propor-
tion of normal bubtyl iodide ir alcoholic solution, were re-

fluxed on &8 wabter bath until the solution became neutral.
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It was cooled and the precipitafe whieh separated out was
washed with water and recrystallized from boiling alcohol.
It erystallized in sleander light yellow needles, which melt-
ed t0 a clear yellow oil at 122°-124°,

Bquations:=

Cligil = 00 _ Celigll = CO

S Lo

se C I O} BSC C= C N CpH
N mE © 0 N7 HEH 7%
) I
H
C Hll - CO C M0 = CO |
651 = 88 + CgHgOH
HeGgHg + BBC C = C If Cglly  HasC C =G I Cgllp
=~ N\, HE N/ TE
i ;

Celigll - CO Cgiigll = CO

| = | |

CEg(CHg)gE:E:E@SQ§-/C = g i Cliy Ciiz(Clip)gSC © = % n o
I iy
| + Hel
Anplysis for 02032103 S

I 11
Veight of sample » 7861 .5558
cc. of Ha0H %5.35 52.67
Hormality of HelQH » 5145 » D145
ce. of HC1 50.8 58,85
Hormality of HECL .4193 4198
Per cent I found 11,58 11,69
Calculated 11.95 11,95

1=0=T0lyl-2~-Benzyl Thio-4~Anilino HMethylene-b-iHeto

Tetrehydro Imidegole.

2-Benzyl mercapbo-l-phenylbenzalhydsntoin has been made by



sheking the thiohydsatoin in 20 per cent potas: ium hydroxide

1

solution with benzyl chlorids. This same method was tried

for the formation of the corresponding thdo compound. 3 gram
of «1=0~boyl-2-~thio-4~ anilino methylene tetranydroimidazole
were shuken znd stirred at voom temperabure with the requisite
-amount of bhenzyl chloride in 20 per cent potassium hydroxide
solution, a flaky yellow sclid seperated out afler standing
for sometime. This was weshed with water, @nd crystallized
from alcohol. Soft silky, flocculent neodles of a creamy
color separated out and gave a melting peint of 1469-148°,

melting to a light colored liqguid.

Equationsie
CHzlgll = CO = G506l ~ (fo'
it = € 4
SC C=C ¥ Gyl H3C  C=C N CgH
/s mm ©F N, T gm 00
| il
i
CHgCgH N = CO CExCaH.Y = €O
i o o= T + HC1
CoHpCigll = Tb0  © = CHNICGHS  CgHCH,eC O = CHUHGGH
I i

inelysis for Cg,Ho, 048 (= Zjeldsehl)

I II
Veight of sample 1705 0 5642
cc lalH used 31l.1 25,45
Hormality of NaQH « 6674 ~ 06674
ce. HC1 uszed 52.5 5,9
Hormality of HC1 | «£198 . #4188
Per cent of I found 10.57 10.42
Calculated 10, 54 10, 54

Lineeler and Bravilecht, Am.Chem.Joux.
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1-Thenyl-2-Thio~J-Renzoyl-b-Teto~ietrahydro- Inidazolec.

“he above compound represents o type of di-subetituted
imidazole which differs from those discugsed previously in
this worl:, in that the emino acid used in it
contains o henzoyl rsdical, whereas the others prepared con-
tained o phenyl radicel. |

For the preparation of thig imidazole, 10 grsms of
phenyl mustard oil and 3.2 grams of hippurlc acid were heat-
ed together in an o0il bath for one and oune~half hours at a
temparature of 150°. After cooling it solidified to & red
toerry mass. Alcohol was added and the entire mass dissolved
forming a red solution from which white ecrystals Were‘de-
positede This crystallize meal wagAﬁmateﬁ with boiling
water to dissolve out any unchsnged hippuric acid, and then
recrystellized from boiling alcohol. Smell lustrous white

crystals se?araﬁed out. lielting point 177%-179°,

Eguationsie
C.E:II CO0H CpH:N GORIl  CpHgN - CO
: “No+ | = 675 ) | = 6 5| | + Ho0
SC CHy ¢ CHp SC_ CH,
/ N/ N/
g 0] &

COCgHg . COCgHg COC,Hy



Analysis for C, H 0,8 (Kjeldahl)

“i2v272

I II
Yfeig}ﬁ: of sumple »H916 » 5112
ce, NaOH used 25,4 28.3
Hormality of HalOH 06674 » 6674
ce, HC1 used 5. 50,
Hormality of KHC1 »4198 »4198
Per cent N found | 9. 68 9.42
C#iculated Q.47 9,47

l-Phenvi-i=Thin~3-Bonzoyl-4-Aniline Hethylene~b-leto=

Teobtrahydro Imidazole.

The condensation of l~-phenyl-2«-thio=3~benzoyl-b-~keto
tetrahydro imidazole with diphenyl formamidine talies place
readily. To bring about this condensation molar propor-
tions of the two substances were heated in sn 0il bath st
160°~180° for an hour. The mixbure fused, became homogen=
ous and tirned to a dark red tarry mass. It was cooled
end treated with alcohol in vhich it was ¥Fery soluble. The
product which separated oult was crystallized from boiling
alcohol, “he erystals formed were creamy white flalkes vhich

melted to @ bright red liguid at 184°-186°,

Equations:
Celpll =~ CO  CgHpIHL CeHpll = CO
\ I+ CH = | | + CgHglly
SC /CE Cgsll SC C = C II Cglig
N : ) N/ H
It} N

COCgHg CoCgHs
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I II

weight of sample » OB14 o 5436
ct. of NeCH 18.5 17.55
Norumality of HeOd . 6674 . 6674
¢C, 0of HUL 40, 58,
Hormality of HCIL <4198 « 4198
Per cent I found 10,73 11.01
Calculated 10,88 + 10.88

sction of liono-Chlor-icetic seid upon JI-lhenyl-Z-Thio-

[y

E~ioto~Telbrahyiro Imidazole.

The thio Lhydentoins may be desulphurised by the action

ol mono chloracetic acid upon them} Yo de8ulphurizge the
l-rhenyl-S-thio-b~keto~tetrahydiroimidazole, 6 grams of it
were baken, and refluxed on a sand path with 13,2 grams of
mono chloracetic acid and 24 cc., of water for £ and one-
half hours. A clear yellow solutlon was fermed, This was
concentrated witil a sirupy ligquid was obtained. After
this gtood for several days, water wag added wntil a derk
colored oil begun to colleet in the bolbtom of the flask,
After standing for a short time, slender white needles
geparated ouv and the o1l solidified. The crystals were
dried and = melting point of 1480-150° obteined from thom,
The solidified 0il was crystallized from boiling watve and

gave the same melting point &3 the ofher crystals.

1J.A,G,S. vol. 34, p. 1047 (1912)
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Ansiyels for CgHgOsllyg (Kjeldahl)

Teight of sample « 0508
ec., i20H used B3e
Hormality of HalH 5674
ce, HZC1 used 50,
Hormelity of HC1 + 4198
Per cent I found 15.06
Calculated 15.08

There was only sufficient materisl for oune anslysis

I=Thenvl~Z-Thio~5~Xetbo-Tetrahydroinidarole with Benzsl-

dehyde:
Vheeler end Brautlecht, prepare the l-phenyl-£-thio-
benzel hydantoin by the interaection of monophenyl tetrshydro
imidagzoie end benzaldehyde in the pregsnge of sodium acetate
and glacisl acetic acide The product obtained wss a yellow
erystalline substance with a metling voint of 204°. It was
“thought that this same condensation yproduet of the imida-
zole and benzaldiehyde ought to be obtsined without the in-
tervention of sodium =cetate and glacisl acetic acid., To
determine whether or not this method would be successful,
three groms of mono vhenyl tetrahydroimidazole Wefe heated
with a 5light excess of benzaldehyde at a temperature rang-

ing from 150° to 170° for some length of time. It was
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cooled and alcchol was added., The excess benzaldehy%e was
dissolved and the crude product which remained was pﬁrifie&
by several crystallizations from boiling alcohol. Yellow
crystals separated out and melted at 204°. There is no doubt
thgx this.compound is identicel with the one described by
Vheeler and Bautlecht.l Ko estimate 6f percentage yleld was
made. The only purpose of the experiment being to deternine
whether or not.conaensation could be brought sbout without

the aid of sodium scetate and glacial acetic acid,

Hydrclysis of some Imidazole Condensabtion Products.
VVhesler and Brautlecht aesﬁlphurize 2=gthyl mexcapto
-3=-phenylbenzalhydantoln by boiling #t with & mixture of
alcohol ahd concentrated hydrochloriec acid, digesting on
a steam bath for a number of hours, evaporating to dryness,
washing the rgsidue with ether and crystallizing from alco-
nol,?

This same method was tried with the ethyl~and methyl-
mercapto derivatives of l~phenylZ-thio-4-enilino methylene~5
5 keto tetrahydroimidazole but no product was obtained in
either case.

The hydrolyszis of the ethyl mercapto compound was ab-
tempted as follows:~ 2 grams of the ethyl-mercapto compound
in glecoholic solution were refluxed with en excess of con-

1 Am, Jour, Chem. Vol.45, p.448.
Z Am, Jour. Chem. Vol. 45,p. 456.



ceabrated hydrochlerie acid wbout two hours. The odor of

=t

narcaptan wvas apparent in a very short time. At the end
“0f aboubt ten minutes aniline was tested for with bleaching
powder solubtion, but none was found, showing the the =(CH-
HHO Hy cha®t had nod beén geted upon. Tests for aniline
were nade From tine to time in the course of the reaction
but none was détected. Thin wes evaporated down and a
gumy substance obtzined., This was washed with ether and
treated with aleohol, but only negative results were ob-
tained.

The methyl mercapio derivative was also tried dn the
same way, put no pdsitiva results were obtained.
his ssme method was fried upon the l-phenyl-fZ~thio-
S=honzoyl-b=~reto-tetrahydroimidazole a2nd its condensation
product with diphenyl formemidine. In each case the odor

of ethyl bhonzoste wos noticeable, bubt again there was a

Priluce to bbtoin sny substance capable of being erystallizdd

and anslyzed.
fhe tine available was not of sufficient Llength for a

repetition of the experiment.



Appreciation:=
In conclusion I wish to express my apprecia-
tion to Dr. ¥, B, Dains whose many helpfuvl suggestions and

kindly interest have nade this wori possible.

Chemical Iaboratories,
University of Xansas,

July 51, 1920.



