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REACTIONS AND PREPARATIONS OF SOME IMIDAZOLES

The thio~hydantoin,: or more’eo:;gﬁ@lyygalle&-nhp,thiofim;ﬁg
azole, was first ﬁescribed.iﬁllitefatﬁreAin'lEQO,fby a chemist.
named Peter Klason :".' Her obtained .it by heatingiﬁﬁéﬁthet at
150%, a wmixture of the nydrochloride: of ethyl amino-acetate
and: pofassium thiocyanide. This gave Qim“§ﬁ¢52¢§§;075:ke;pf
P.eft:?&wﬁrpfi.mi&azo}éag

ThereaarestﬁraeiPassihi8~subs§ét#§£d~zqtﬂiorﬁqkaipftﬁixaé
‘hydro~-inidazeles in which one or Péﬁh'of‘ﬁﬁ?*?yd?Paans on tpe
ni@rﬁé?n aretr&plaa?dny~50m$'ta¢i§;§3" |
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These substituted tﬁlO*lMld&ZOl@S can be prepared in‘a
very simple manner and tne yibld is usnally very good* The
\1?5?2??91°7%rﬂe§9ftﬁ@fﬁﬂydrﬂfl$}¢@5°le?93“ 9?)????3?94'P¥
neating a wixture of a uustard oil with suino aceiic acid
vié a§ alkaline solution. Un aQ;ﬁulaﬁén&-thﬁ~teaéﬁion mixture

the. imidazole is precipiiated. Tiis reaction can be repre=

"sented by tne equationi-
COoaH RN H——CO0H - EN——C0

LF AR A
ki ¥

H | H |

* .. B.. Joanson, J.&.C.8. Voi. 85, p 760

x Wheeler and Brautlecit, A.C.J. Vol. 45, p 447
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- In preparing the 2gth10137375fketoftetrahydgefimidazelay
corresponding to formula II,. a mixigna @f mo;élfpréperions
of ammonium thiocyanide and a snbstigutﬁd'glycineka;e heated .
together>ig a sOlntibh of glac¢ial acetic acid and acetic an-
nydride, To obtain the best results, nine volumes of acetioc
anhydride to one of glacial aget;a»ac;d~are,uspdﬁ Qn.pourﬁ
ing the reaction mixture in cold'wate:a=the.&hiﬂéimidazOIQ
sepapates'okt,aS'gnfoil inat soon scolidifies, $ha-fallowing
equation répresénts‘thé-reaqtioﬂté. | .
CeHsCONHCH2CO0H + HSCN'*nCGESCGﬁlgﬁiﬁﬁzQQ;Cﬁe“&‘HzO

When a &uStard'Qil and a substituted glycine are heated’

togetner for some time, until the crystaxs are all dissolvea,
a reactxoa ocours,  producing the t»R-z—tnlcuu»R‘-ﬁ-xeto~tetra~
fydro-imidazole as represented by formuia III. Tae reaction
proceeds very rapidly and when tﬁeﬁséluk;Oﬁiia'ﬁuoleﬁ§<t@é
thicaydantoin separates out, The reaction takes place in ac~

cordance with the tollowing aéuation*‘

er“ P s 'j e
% K N Lo o wo
Bk v

In this casa'thevreactionAproceeds»readily ané;vﬁs}a'rule,
~ the yield is very good. |

Aﬁuriag the last few years,: considerable work has been
&qné on the tbiofimidazoles and the reaction of various re-
ggéhiévpﬁ fhem; Qné §aé;icu1ar phass‘ofrthis.york was,stgrﬁf

ed in'ih;s-laboratprj,éfyeéf'ago,néﬁdziﬁ‘is»tﬁe.gsrgoSe of

o
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this investigation to study the compounds more in deteils
The‘dxpériméntilvp0531biii%ies*héveibe'nsymeahé beéﬁ‘ex-
'naustea*and in tnis yarer only a small portion of tne field F
will be dxscussed. | '

‘One peculiar behavior of this class o6f compounds is the
sotion of tie methylens hydrogen. It has’long been kmown
that when a ~¢H¢~-gionp ré“toﬁﬁ&-intau~arrangeﬁeai iike’f*q
"&H*CH!*CD“ ‘tiie =CHa=" radicle readily condensed with aldshydes®™
In”tnzs>1aborafdry;;tﬁbzaatibn*of”furmamidines ugon the =~CHaw-
groug ot the tnzo~imidazale nas. oeen stuaiedp aud it was found
'to' condense very readily glvzng tne ‘greuping -C*CH&HRK ‘When
the~imidazole’fcﬂat group had besn condensed the reactivity of
'thetother groups*tn‘ﬁhé‘ﬁoiéﬁﬁié:#ébe’Vérmiﬁferihlly aﬂ;nged:"

- Inthe case of tne 4~pnenyl~2~tnio-b—keto~tetranydro~imzd-
azole, where tne pnenyl 1s in tne t—poszt;on, the solubillty
is due to the formation of the tautomer I-pnenyl-z-nyﬁro~tnio-

5;ketoftet:gnydrpfimidazolg;zas spewn ay:formulag»l and 11,
\ 87---ﬁ0’ “
~ | &sg\ii//gﬁg

The second mouzfisatzon 48 krown as the tnlo-mercaptan base. -

 In the’ case ‘where the ~CHa% has been aandensed witn a forma-
midine or an aldehyde,’ the’ sc%npility ofztn9—§°mp°&nﬁf1¥ pot~
assium hydroxide solution is not materially affected.:

¥ Wheeler aﬂﬁJE:ﬁéﬁleﬁﬁﬁsf5~P#§%§¥bl 45, p 450.

* Miss Ruth Thowpson, University of Kansas, 1920,
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It nas been snoua by Wneeler andiﬁrautleant"tnat if the
'tnlo-nydantozn zs d;ssclved in potasszum hydroxlde and nenaxl
cnlorxda alloweé to react wiﬁn ity a thze eﬁher is farmad
In tnai ame way, tne*prevxous werk dane at tne ﬁn;vawa&ty of
éaasas ﬁﬂ¢=? tnefﬁ@??ﬁﬁégﬁ=9§'?¢sa§agasffh@s proven that when
tile “Chz- group is coadénsed’ with a formamidine: a similar ro-
actiontauwplage and & thio ether resulis..'The reaction goes

very smoothly and in accordance Qiiﬁiihﬁﬁfﬁllﬁﬁihg*5§“?1@9“£

4  CgHgCHaC1 =

“CHNHCGHs
| W e ColighHg
 One of the problems of tnis ‘WOrK Wes to determine if by
leaving the methylene nydrogens aativa, the thia etner nou;dg
be formed In preyaring tnese, the same ganeral method was
employed as tnat prev1ausly mentianed And if they could be
bmaae, to what exient tne metnylene graug favared or hindered ~
“the formation of iﬂGSB‘ﬁﬁ%D ethers.’ |
The‘aexién'cf*hydrochlarin aeiﬁ‘aﬁd~3éﬁium hyd;éxiﬁ§ éh
.the stahllity of tne ring was finally taken up.. Théedbjéei’
of tnis wag 1o detarwxne 1f tge ring was. Very stabla to taese

reagents,- er if net < how tnavring spiit; and what tne resulting_

-pre&ucts were,’

# VWhesler and-Brautlechi, A.C.d. Vol 45, p 450,
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1-phenyl-2-thio-5-keto-tetranyiro-inidazols was prepared
by neating amino-acetdic a@@df@n*an“alkplineisggﬁpgen with
phenyl mustard of1f. Tais was heated for sous Lineion a
sand: bath and: the: sloohol. svaporsted: off am auyster: bath,.
The: solution was then cooled,: neutralizsd with iydroshloric

acid- and evaporated to dryness on a water batpn, The preci-

’ {
pitate which formed was washed several liuwes with water to

remoyetpheesodagﬁ cihlorids and excess acid,: and: then recry- .
‘stallized from ?UiLiPE,“;QPthxT;Afi??”sgyarﬁliFGQfXSt#¥l¥%3’

Fi°55i*small'Y9ii0W~negdies,ﬁ&réaobga;ned-wh;bh'meatcdgatf214??
- They were easily solu@lexin algohql §h¢’313“4ﬁ1~ﬁ03@é¢ acid,;

‘Equation:-

© CeHsl 0OH CelisNiF—~— Celgi——C 0B
Hoe =~
f |

| Sé\;//c ‘-Sﬁ\\g//Cﬂat - ‘sc\\N//CHzaf Hz0,
N n (- ) W |
H Co H B

The above equation repreéen;s:tie'typibal,rqgamibn'ﬁhg@
takes pléce‘in preparingnthis‘typévof‘mqnofsubstitntgd;iMidf

azoles.

4-p=Tolyl-2-Thio=E=Keto=Tetranydro=Tnidazole.
In preparing the l-m-tolyl-2-lhio-Srketlo-tetranydro-imid-

pZolegfthebfoliowingfmeihod;wgs used:~ 8 graus of sodium hy=-

O Laer |
droxide,- 10 grams,of‘ggeﬁ%ismuatﬁ:dzoii,z£¢§‘grpmaqfig;yo;ng5

10 cc of water,: and 25 cc of alcohol was heated: togetiner. at,

%%hee&erf@nﬁ*Bta#tlsﬁht;*§;?02:?;:Yblwi45;%9-447»7
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100°5£q;'ihreefﬁourS-Jn‘a'flask»fntted:with‘a re@lux:con~,‘
denser;“ After neatlng, tpe solut1on was concentrated an a
waler. bath: to. onesnalf of xts orlgxnal voiumesanﬁ madexaexm
With nydroon‘on;c acld Tuls was. tnen eVaporated to dryness,
”tne soddum cnlorlde*and exaass anidfremoved ny wasulnd w1tn
water,eand tneiproduct reerystax;xzed fram alconol &1n&
‘yelxou need&es were-obta&ned wu&on meitgd at 167° ; A yze&d

of 13, 7 grams was: ontalned wnlcn is 90 perceﬂt of tueatﬁeoretlf

cal,
Lquatxod*
m0330¢u¢1 | Toc& mCHaCsH4hﬁr===jiIZ] nCHaCallel
SC =+ UHe IS Ho: = ., BET
;ﬁf/\ . I?(P | A\\ |
W . o .
Analysis for C,oHio0N2S. | o
Weignt of the sample 4148 4487
oo Wotd whes 26.62 . 25.E2
.Mormality‘of acid ~ .3240
¢c NaOH used. T 3 - 10.87
Acid / Base: ratio C 1194 -
Percent N found: | 13,57 13.66
’Cﬁicg&p%gd; ’ 8 © 13,88 13.88

,1ﬁg§§igx:£§§£ﬁi‘%-ﬁn;9~~*E_$9.2§¢£&ﬂxgzg~lmzﬁﬁégisu
Tne 1-p-chlor-phenyl-2-inio-5-keto-tetranydro-inidazole
‘was prepared by neating together on a sand: bath at, 1C0° for

‘tareer hours 10 grans of: p-chlor-pienyl mustard oil,: 4.5 graus.



off 7
of glycine;: 8 graus of sodium hydroxides,:.10 cc of water and
25 co: of alconol,  or until thes solubion v#aaa;:%;a-‘;:,s~ - Tne: ref-
action mixture was. heated on a water bath to rewove ipe al=-
ooﬁol,?oociadgfacidiﬁiedsw;@guhxgpqqy}cp;q_gsggigﬁﬁg§g§§n 
neﬁted{dé a watgf ?ﬁ?h?dpggludﬁyglf?heﬁQ;XS&WISAﬁﬁag,fo;mﬁdi
were: titurated with cold water Lo  remover the soddun chloride
and- excess hydyochlor;c gci§;{ ?ﬁé”?r°¢“§¥;PEQ?YS?Plli?eﬁ‘??Qm,
alconol ih‘thesfbpm-of‘very f@ne&ye@léwwneéﬁggé,qupgsezmﬁ@}f.
edsat\é34f5f?agd<were;easply~éolu?}aa;anlcoﬁolg '

’ﬁquagiofzf | S - . | Lot
p-CiCella? CUOH g;-fcm;m; , _p-:C:{CTé}:&ii‘}-;—-—fO

/ ' H
Analysis for CgHyONSCL

Ho e BQ
WH

feight, of sample . 2510 ‘ : . 1688
.cc Acid used 26,13 26,34 .
Normality of acida - .3240

ce NaOH used A 16,30 | ‘ 18.82.
Acid- / Base: ratio 1.124

Percent, i found. 12.32 12,41
Calcuiated “12.36. - 12.36
Gh}op@hg&de@armidatiqﬁf’ | )
~kedght, of sample . 3485, - 2420
Weight, of AECL 2213 sz
Percent, of C1 found. 15,71 _ . 15.60
Caloulated - 15.65,  15.65
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1~y=EnamﬁLaL~2uIn;c=~=Kehaala&nanyaﬂnslm;&44ale,
“The l-p~pnenetol—2-tnio-5~xvto-tetranydro~imldazole was
made by heating together on' a sand bath at, 100%: 10 grams of'
'p-puenetil mustard‘01l 4.2 grams alyCIHGy 4 grams of ‘sodiun

nydroxidv,_2u ce of alconol and: 10 ¢e. of water din.a fl@sx pro-

- vided with a refdux @onﬁenﬁsr unt;l ‘the solution beoawa*clearq

The: resultant, solution was nentedxon & water: batn to dTlVGtOlf”
tpes aocanol cooled§ andxnydrocalnrlc addedtto aoad}tneereac-
tion. It was: Lhen: awaporatgd to dwgnpss on & water bath + ands
#he-c?y§@@16‘°9t#%aeﬁ»*#ﬁ&h¢dsw&is“wﬁﬁar~ﬁp ?9“0?3ﬂ3ﬁ9*30¢%¥m
chlotidssandéexoess~aciﬂ; 'ﬂhemxthcécrgéésprodﬁpt,ﬁgégtécryr
stale&ed trom alconol,: pale yellow crystpla were«obt¢ineda
anese,me&ced to a pale yellow oil at; 198°%. ?ngg are: soluble:
dn sloaiol and: glacial acelic. avid.. |
| Bquationsi- | i ' |
- pﬁCg’é“hQCsH{?l" iocm p-frca‘z‘-isdcéﬁ;:: sca'rgu;t:gn;f: '
v . R R nr s TR o, suike

e i
ol

flg =

W
1

i+ Hz0
Analysis for CuiHi202825..

fleignt, of sample .B491 8409
co Aoid used | 26,15 , . 25,19
Normality of acid used 3240

oo 6f NaOH uged . 1041 14'-_,.6’,1,_;
Aot / Base ratio - 1.124

Percent, of  foundr - 11,98 ; 1195,



Calculated | 11.75, : R,

Aoslebrenyire-

1-Pie El*?-Tth~u Benzoyl=5=h
idasole.

The sbove compound represents the second: type of imidazoles

iin'wgich the nydrogeas in iﬁé}lﬁpad,3;p03g$¢0p§~ﬁ29apewlaqe@.
by sdmc.utﬁgr gaﬁ;c;ﬁs;;@n~pﬂigAoaseu,yppg;phcmy;,pndpbwnzoqu
These: are pre paLe i by healing toge wua; at, 180% a mixture: of
 $ agsigrd~01§ and a sg?sig;g}§nglycgps§ag<hydypgén‘of the
Nty group wbe: g'replaced_by some otnher radicle,

35 prepar ng tne avove imluazole,: 10 grams of phenyl mus-
stard oil,: al J3,24g§ams of hippuric acid were neated togetier
in a~flaék Ui wided:ﬁiihzan air condenser for some time at IE0
degrees”, Toc reaction mixtprgrgssumedga deep red: color,. and:
éol;ﬁifiedfig a solid wuss on cooling, ?hgnemt@resmassfﬁas,
dissolved .in hot alcohol, forming a deep red- solution frou
which white needles were deposited on cooling. The: orysial~:i:
linei meal was treated: with hot water tp rewove any ﬁnchangede
nippuric acid, and: ti:=a recrystglliiedefrom sloonol. Small
1ustrous-whit¢anésdi35'weresobt&;naﬁsw;iﬁ a melting point of
1 77‘-9 of.,,

Bquation:-

Ccﬁsz /I CQHS?\!Ei {iiél CsHinl—'—- {¢]
Ho '=

K\/LHQ - ‘ SC\ He! i+ ﬁHg’O,‘f
N

Csﬁscg CGHsCA ) 3H5Cé

¥ Wheeler and Eraut;ecat #-R.C.8., Vol., 45, p 487, (i%f?)
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Ipddesoles © |
l—m-talyl-z-tnlo-S-benzoyl—u-xe&o-meiraaydro~1m1&aacie
Was prepared by comolnxns 3 ? gzams of nlppurzc acdid: wlhn
12; grams of m-tplgl mus:axu olL at u temperature of 1“0
Tne reaoelon mlxnurezwas heated: For. aewemal.nours wnen di,
changed: to a dc“p-rad?auaormdrsoluhlon, This solubion on
'COOLXBL depcsited¢needie'llxe*urystals. Tne&erwareftxturatp*
“withn not water to removerany of* tne=ununangedaa1ppur1s &Gldr
‘end again recrystalliszed: frow alcohol,  Suail wnite crysials:
“seyargtﬁdzougtﬁﬁigh me&t£ﬁsgt;187‘;a T%esgfweyeieag;ly s0lu=-
ble i \a;lc;ohol.; ' |
Bquation:=

m-CHaCeH;; N

sé

Analysis>f0r?Q;5ﬁryﬁzﬁig

“eight, of the ssmple .3334 .3134
cc of acid used 18.28 i6.13
:Rcrmality'of acia « 3240

e, of NaOH used , 7.68 7.92
gécidf/ Base ratio 1.124

Percent, of § found 9.07 9.08

Caloulated: 9.04 | 9.4
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1-p=Ppenstol=2-Thio=3-Benzoyl-5=Keto-Tatrah ﬁiﬁf
Inidasele
The: 1-p-phenetol-2-thio-3-benzoyl-S-keto-tetranydro-inid~ -
azole: was obtained when 25, graus of p-piemeicl mustard oil,: 30
graus of hippuric acid, 10 graus of sodiun hydroxide, 50 oo of
alconol and: 25 cc of water were heated togeiner .in a fiask fii-
ted with a refiuX‘condenéer,f The: heating Has;gﬁn;jnﬁadtuntgl
the entire mais dissolved. The excess aloohol was then evapor-
ated: off on a watpy'bath,;therSQlk#§9h neutralized: with hydro-
caloric. acid ; nd: the ei‘(aporﬁ_t';ion to dryness continued, The: re=
sulting crystylls wgre’"ashed‘WJih‘hotiwﬁﬁﬁrNﬁpuremdve‘thesext
cesy hydraohlirdo anill snd hijpuric actiy; &f*#rvseverglr?euryf
stallizations trom aleohol pale greem crystals were obtaineda.
these melted: at 168% '
Equation:-
p=C2Ha0CeHLN
st .

COOH p=C2Hg0CeHs

)
0

 CeltsC
Analysis for {1sHie0aN2S.
'ﬁaight;of”the~3amples f4868 ,2367
cc of acid used | 25,18 <E.E8
Normality of scid used <2472 ‘
6o of NaOH used - 1299 18.94
fots / Base ratio 1.049
- Percent, N found: | 8.21 8.35,

Calculated. : 8.24 8.24
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2=1nio=3-Benzoyl=fsketo=Tetranydro=luidazoie.

Twenty grams of nippuric acid:wZO'gramﬁ of ammonium"thio—
cyanats,: 10 ce of glactal acetio aolu,‘gnd 90 co of aaexxc an—\
hydride were neatgd™ together at 110" in a flask fltted ‘with ai
refiux cond enser. unt1l a asep red coliored bOlht}Oﬂ rusulnedxr
All of“thezcrystglstdasso;ved=g5@p?1@p¢nm;xﬁprg;ngdfpeaﬂ.qe@ﬁ;
ed for a few minutsa.ygTthaolution was ipen oooled-andvpoufed
.int old water, whea the ixidazole: separuipd out as a an oil
whluu Boon crysfallized to yelllowish red: crysisls., The Mi@l%
was 89 jercent. of tﬁégLh@oieigoal,fzﬁfisrpseyamgl,yeqrystplf
lig sations from algqhoL{*squggetpyaigggoﬁ"ye;iew;sh_?ed:colorh
were: obtained.. These melied at, 1877

Lguation: -

CallsCONHCHLCOOH '+ HSCH = CgllgCON.CS"NH.CO.CHa' . He0.,

2=Ibid=E=Kelo=Tetrabydro=Inidazole.

T -@weﬂtyffiveﬁgr@ms:of'Jgtﬁio«8}§smzcylfb;ke@pfigﬁyapydtq;
imidaiolefwas dissolved: in 100 cc.of%glqphol'?o:wh;oh’lo'cc.
of odnoéﬂpxgtgdshydrochldn;Q aqi& ﬁés‘gddedgfandwtpeemixtppe:
heated for some Lime:(1). Afier heating for sowe time,: the:
'odor of benzoic acidrwaS‘hotiCeablef;‘ThEssolut;bn'was ihen
ewaporateﬂ to dryness,. the crysipls %¢turated with emner and:
the. undissolved: portion reorysiapllized: from alcohnol.; g;;smgf o
tic dark redacrystals—wefétobtained@sm°&t¢ngTat“”Qﬁ;V”"Thw A
**Ttaat‘”“ﬂhmnﬁwﬂ and- ben H Nlcoxet ¢ Juh B Vol 33 p1977.
*1*?re§§;B.?bﬁnspn'ﬁnd=BeazE,yigo;e%,4§;§$Q;§;?Ybl;33.919784~
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yieﬁd—of thex1miaazo1e.was,Bﬁ,pewgan;‘of*ﬁhs«}ﬁgpgg@gqal;“
The portion insoluble an ether wasxpu;;fiéd¢?y;regryspgllizing
fron water. These gave a weliing point. of 121% which cﬁrr¢~~k
sponds @é thgt,of~§ehzo¢c &Cidu;v‘ -

Equation:=-

HN—

SQ  fLHa #*  Ha0 = sc\\w//pgg +  CeHsCOOH,

Celoli0 - H

0o HY 0

2:Thip=RepFobyisE-lutosletabydroslnliazale.
?eﬁ‘grgms”Of”ﬁmédﬁi&&\i@ibéyéﬁatgg{ﬁgl’grgms'ofgghenylfg;yf
cine5f4ﬁpé‘of“gce&gd‘gﬁhyd;idegiéndfﬁ;éd‘df gié§ial'acgiicjédim
_were heated for some5t§mexuntil,the¢éslthOn:ﬁgs]compleis@;
This showed: no sign of crystallizing out, after standing for a
long time. grmigar'negat;verrésui;gfwerg;5btpinedf;n an at-

tenpt to make 2-tiio-3~piacuneiol-S-kelo-tetrahydro-imidazolen:

1-?uvnxl-?-Tﬂ1a-‘ ££3§9x1~4-5511239 d@&ﬂil?ﬂ&»

v»gato-Tptrunvdro-_mbﬁaagléa

Molar prOpo:t}aaS'of’1«pnsnyl~2&tngo-33benzcyl-ﬁgkéipftga
?rghydro-imidpzo}eegndzdﬁphenyl.fotmﬁmiddgeéwere-qogpihedlpy
?3ﬁ§$ng.the‘mii#g;gi§9 135fffor thirty,mihuﬁpe?ii'@fﬁg; heat-
10§ #Or:ﬁ éhort;?ﬁ@e%fihS'Q#YS%#iii#efmas$'fuéé§‘§9 a dark red
wquum.; Oﬁ-oooling,‘tnis scli&dfiédlfd’a'séﬁi;tafry?ﬁaSS'whibh'
was. then treated. with' cola: alcohol to removevtneianillneafoxmed{
in the reaction. ?nezsubs;guceaiggolqbles;n“qold;alqoholzwas;

™ Miss Ruth Thoapson, University of Kansas, 1920.;



4 o )
recrystallized from boiling alconol,: Waite orystals ‘.%EWKMM
out; which melted at; 184-6°L; ?ﬁggaﬁggfg’9§$§;”‘°¥?§1§f@pﬁgg¢»ﬁ

¢ial acetic acid and: aloohol.;

- Equation:-

wt .
/MH NHCeHs i CeHgNHzL:

KesorTetrabydro-Tnigaze |
Tn naking tis: compounty: gisRtitiss: proportionsl to thedr
wolar weights Wea‘rﬂineat@d for soue: mme; at, 140%; Tne‘f Gl‘ys tals.
fused. to a deep red: Liguid, which on cooling solidified to a
seui-solid mess., Aloohol wes added: to rewove: thes aniline and
the remaining portion was reorystallised from alcohol.. Small

lustrous white needles formed: which melted: at; 187"

Equation:.:

i+ CgHgNHa

Analysis for CzaHio028aS | |
Weignt; of sample ‘ . .2364 | L2936
ce of acid used | 26.32 26,19
Normality of acid .used: 2472 |

cc’ of NaOH used : 17.63. 14.78



- 1B
‘Actd 4 Bases ratia 1.049

Percent, of N gogna; L 10.01 - R -m;.f,aaf
" 1=Phenyi=2=Thio-4=pnilino-Vetivls

| ‘I@1-go&ew - . | | ’"
| Molal proportions af 1~phenyl~2—tn10~5~ke¢o~te&xahydwo-imidr‘
aZule:and&duphenyl fromamldunerwerexneatgd»tpge&hew inra flask~
yrovxdedawltp an: air. oondsnsew,ftc a temperature«of 136"f0r a-
: bout tnirty minutas. Tne«mixtursraoon fused<to a dark red«li-
,quidsand on cooling, Snlldifledtto a red‘tarry mass, Theytarry
substgncelwas tlturatpd*with cold al@cuol tu removerthezanilinw
Tme:remaining ye&low masa was recryst&lleedsfrom glaoial acanw
‘~tlc acxﬁ Jn wuich 1t s readaly solnble» TD obtaxn ine-pure:gg
substpnceg‘theacompound«waa recrystalllzedxfrcm alconol, Palcf
ye&low needles wewexobtpzned, haming a me&h;ng point of 252?
&qu\hquatiod:;;

CaHot-

. /c;mxacgﬁa . CoHsNHzy:

b |

1-m-tolyld2—tn;o-&-anilino-metnylenepv-ke&o-teirahydrowimid«
azoleswas preparedsby neat;ng toge&per molal praportlona of thez

Mlss Ruth”Thompsou, UnLVersity of Kansas, )
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inidazole and diphen;1iformanidine at, 1357 until the orystals
‘badsall fused.; On' codl‘i‘ng'; the Bolution -So-liﬂai:fi‘edeﬁtob' a 'éeaxy;i.fg:-

tp.rry mass.: Alcoho}. was: addedn to dissolve: out, t,ne; analiner 3
»l,winch formed in the» reaction. Thes ramumng yefllaw snbstgnam
kwas reorystp.lhzedv from alcohol anm aftpr stpndnmg for some; Lra
At\ime:, pale ymllow crystplls separated out,. Taeisan meﬂ.tpd t@
.yeil.low oil at "20’7-8"* g Tne» produot was; snlublef Jn glaeﬁial acea—k
‘tAc ac;ﬁ anda ,in sod»mm hydromdes, formng a dee:p reds« solut)ian.;' |
On aczdulatlng thet alka.l,ine» snlut:wn thm componnde waa agmn ‘
prec&gitpted:. o

hquatlon‘:'- -

‘@fﬂﬁscﬁeﬁ4é H.‘ ' M‘-_CH:B-CQHA;

C=CHNRC ¢ He

S w ; . i o : L v, CeHgNHz,

~ Analysis for CiyH a0NsS ‘ ‘ S
‘Weight of sample L4862 .3422

oo astdused 2630 25,15,
Nor Eaigiéty. of acid used 2472 o - '
v NaOH used | 7.6 11.06
Amd/ Baser ratio 1,049 ‘
Peroeat; of & found: 13,40
Caloulated  18.60

dn prsparing tms compound:, molal progort&.ons of 1-p..gn}_°r_ 4

pne«nyl-z-tnio-s-ke»to~teztranydx'o-»imxdazoles and: dipheny formam*"
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dine: were heated togetner at 1357 until a dark tarry Liquid.
 resulted.. On cooling,: aloohol was added: to dissolve out, ther.
anllln&a.nﬁ tihe regultang nass, ”e°ryst(a111%d( from inis .
cetic acid and finally from aloohol.. A finei Light, brown ey
stalline substance separated out.. This was dried and. the welt-
ing point, found: to be 274=6". This produoct, was found toiper sol

sbler i sodiun hydroxider solution ron which it xas. Fepracipita
teduon ?P?{é@@i?ébq.9f5h¥§?99519§§95p¢4§;;.gﬁiéSanégrﬁgéégiu

soluble in alcoiiol as are many of tie other diphenyl-foruami-
e condensation products.. :

Equatiion:~ -

p~ClCeHal

Mualysis for CylsHigONaSCL ; x

Weignt, of the sample 2446 3892
ﬁefcita&idw#shdf ' 26, 14 . 26,14
Normality of the acid .2472

o of NaOH used 7 18.40 10,31
dotd / Base ratio - 1.049 |
Percent, of  found 1288 1276
Caloulsted . 1295 12,75,
Cilorine: anslysis for CisHisONaSCL |

| '-?ieﬂti,éhte of the 'sample | - »2081 6742
Woight of AgCL | L0909 ,3033
Pearézeﬁ?—: of €1l .found . i-d, 8t 11,38



Calculated for CL c e - ko - J1.06

dep=Phsnsiol=2=Thio=4=Anildno-MotbylenarS-Kato~
. Issrabydro=Inigazole..

To prepare: this compoundy molal proportions of 1-p-phene~
tol-tetranydro-inidazole and diphenyl formamidine: vere: heated
#gaeiherrinién-o@%‘Pﬁﬁﬁ'ﬁ@;13ﬁf‘¥D?«9°m¢s§%wé«un§@i<#ﬁ9*m}¥?7
 ture assumed: a dark red color. . When cool, sloohol was added:
to remove the snilines formed. dn the: reaction.: The remsining
P:?dﬁcz;vﬁs:;eqays%ﬁl%%ﬁﬁdﬂfyom;alqcho;::ié?iﬁfﬁ%&ﬁndéazﬁforv
30@?‘@ém?%gPﬁlﬁf¥E§%0*5333&133753@ﬂ£?‘§ﬂ“9¥ﬁ5Wh@?ﬁ'3?4?33*?9
a dark yellow oil at, 2277 ?hefP:éd»9t54s:§olublevéh-sedéﬁm
nydroxide from which it is precipitaied on the addition of
‘nydrochlorie acid.

Bquation:-

p=CzHs0CeHal—

. prtqucaﬂaiu'«_io
How = T e
. 5!*\ - L=CHNHCgHg

* Ceﬁa&ﬁ 2!

e

Analysis for Cish70sNaS

N ?x‘eign 1 of sample .2486 .2742
‘e of acld used : zs,.;_ae 25,18
Normality of the acid .2472
‘¢O’Of“ﬂﬁoﬁ;¥§§df 16..73 t4.53
“Acid / Base ratio L.049

‘Percent, of N found: . 12.38 12.56
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Lotcdnilinocbstorlonecbctate-
letasdsoslosdazole

By heating wolsl proporticns of 2-tfiio-3-benzoyl-5-keto

NZ0:

) §,e;t;;ahydi_rqji‘mdaz;olga and '&@p‘ﬁehi’y';;"f‘o‘xf;éaalmj,déi:ne& at, 135 on an
© il bath for about; 30 winutes, a deep red colered liquid was

- Obtained: waich changed to a sewi-tarry mass on cooling. Cold

‘aloonol was: added, to rewove tne: aniline forued in the reaction
' and the rewaining substances recrystsllized frow boiling alcos
~ hol, On standing for ' short, time, dark red: needles separated.
‘out. These uelted at 164-5% forming a dark oil. This sub-
stance s readily soluble in sodium hydroxide solution.. Wien
ine alialine solubion 46 acidified witn hydrochloric adidy: the

~product, is repreécipitated.’

Equationi-

o
$=CHNHCgHg i+ CeHgNHz

|
CellsCU

Analysis for GisH 1302035

Weight of sample . .7088 .3620
cc' of acid used - 35.00 ' 36.40
Normality of acid o e2472 o

- ce-of NaOH #sﬁdf N - 8.142 21.68
Aeid / Base ratio 1.049

‘Percent of N found 13015 13.17
Caloulated ) 1300 13,00
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iet

- 2=Tiig=4=Aniling=}

E o i

‘The: abover condensation product, was cbtained by fculing
molalfpréportééaéa°€”2rEnibgﬁgkeipepsi?ﬁhydx°=im;d§§ole*@94'
diphenyl: fornamidine on an oil bath at 1357 for thirty min-
‘utes.. A tarry deep red colored liquid wss obtained which sol-
idified on cooling. The solid subsiance was titurated with
‘cold: aloonol to remove: the: aniline. - The: insoluble: portion was
dissolved in ioi, alconol snd:on sipnddng for eome: time,: deep.
;ﬁgde colered: crystals: were obtaineds,! "_{"ijt;eg‘pt n;eslt_g:dfx at 284" ‘(a.._adf :
Weiéféaﬁiiy”5619§}B’§ﬁ°ﬁ%€éﬁbl*5ﬁdféiéﬁiaiiﬂééﬁﬁ¢5ﬁ9iﬁﬁf'ihi
_édd:iu;n" nydroxide,- tney dissolveds,« ffogmi,ngf;a, .&eéfpi ‘ggdé.ys_pz},p‘.ﬁ;;‘on
and. on pcidulating with aydrochloric acid: i;hgsﬁ Qmupo"uxil_d_’: was

‘reprecipitated. =

. -BEquation.

~'F§CHNBC’£H§ o+ ColgNHz

An;a-l‘ysigsf for C,oHgONaS ‘ '
Weight of tne sample 42977 | w3 1E4
cc of acid used | 35.20 ~ 3B.00-
‘Normality of the acid L2472

©co of NaOA used 17.92 16,40
otd / Base ratio 1.049 |
ggf:ggg;g_og‘ ¥ found. 19.::2_2;_7'“ 18.91
Caloulated: | ®.19 19,19



This compound: was prepared: by ueatang wolal proporiions: of
-1~p-pbenetoiozoti;éié:i;€;~{etranydro-;midazolexand:dupneﬂyl
foruawidine: ;in an oil bath of’ 1387 for thirty mJnuta@., Aftaw
 meating for & ldttle wiile,: the: crystals fused. to & dank color-
od 0il, und. on cooling a soui=tarry usss was obtained., Tais
vas extracted: with cold: algohol to remove the amhneformed E
in the reaction. after seversl recrystallizetions,: yellowish
white orysipls were obtained.: These uedted: at; ‘15.173’7“»-; Taey
ddssolved: in aloohol and glacial acetio acidy: but not, din so-
diun hydroxides

Bquation:-
p-C2Hg OCoHaN “Ce'_ﬂefNH“\ _ p-ca’H&OC,H..N-———CO
' Io. #. Colighl’ =, ‘S(I: cChNHCng

* Cely Nﬁz N

Q;Tqﬁ

Analysis for CzsHzi0sNaS |
‘VWeight of the <s",am;31;e»~ 3690 | 7269
e of acid used \ 25,12 26,22
xNormgliiy of tne acdid «2472

cc of NaOH used: | 14;3 - E.82
Acid 4 Bpsei ratio - o L0489 ;.
Percent, of ¥ found: 9.45 9.59
‘Calculated: ~ 9.48 9.48
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i i k3 TEIQ»ETHERb |
Wneelsr andqérautlacut, on tnelf premxous work with

imidazolsaganavevprepared‘thezbenzylrtnlo-eﬁners‘ef 1-phenyl
:2-tn10—4-bemzal-5 ke&o»te¢rahydrc-lmléazcla by snaklng ‘Lheit
tn10~1m1dazole in & 20 percent ondlum nydrsxide»solutlon with .
benzyl chloride!™, ?vﬁw,?eshedftﬂeip?ﬂ9iv%$ﬁt9*?ﬁ%ﬁ.%aS»Fcrmr |
'eiiﬁiﬁhfﬁéiéxaandff%??ysi?%lézﬁﬁfii.§£9m~5¥9°h°lf; »'

fIn later work dons: by Miss: Butii Thompson at the: University.
°f Kansas wnder the diregtion of Dr. Dains,. ihe’ ‘mo etners. of
‘the dnidazoles condensed- with diphenyl fornemidine were: pres
'Pﬁ?é@ﬂ(ﬁlﬁ"f?h%fﬁéméiééﬁﬁfﬁlf¢3139@¢?ﬁs;éﬁﬁféﬁd‘9#§»ﬁ?fﬁﬁ};
‘used: in- max1n5 tnexoen&al derlvatlvns, TherdithMyl’formami; ,
ﬁilne condensatgon product of tne tniouydant01n was élséolVedt.
«in a 20 peroent sodaum nydroxldefsulutlon and*benzyl chloride:
added.; ?qerppqup;ggtpegggtitn;mgdzwas-washedruitn~oold-watem
,andnrecrystablizedsfrom not, alcohol. In every caaeuthm T8aCk.
t;on procee&ed very smootnly,rand¢1n no case Was: negatzneureb
- sultp obtained. |
f%inﬁcEF@éfF&}a‘9§ﬁe¢§?iormedfv6?y~Féﬁi@iy when tne wethy-
~lens group was condensed: with an aldenyde or a foruamidine,
-atieupts were mafe: to seé*ﬁf’?ﬁefébkéaér°néﬁéé‘?hiO»éﬁﬁers»of*

the uncondeased. iuidazoles could be made.. Ssveral attempis

‘weré made/ to prepare this class of compounds,- but, with no re-
_>Bults. - |
~'7Wheeier and*Brautlecat\ A,C dug Vol 45” p. 450.

1 ﬁiﬁ?f3???‘Q?Q@P59Fi*§§§?¢?§4?¥:?f‘%?#%??&figzﬂfi
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l.ﬁssr.u:é‘...~58._.m Wﬂm&&lﬁiﬁahmﬁg-

Ten grams9of 1-pnenyl~2ptnxo-5 keto-teﬁranydro-lmldaaolw
was: dlssolved in a 20 pemcent sodlum hydroxideasoluhxon at
ordinary temperatnrerand a molar proporiion of bena)l cilo-
ridezadded Tneamlxture:was thoroughly snaken and. allow=d.
to stand over might, Taere was an oily subsiance preseni,
”’yigh‘ﬁd;éiidéhcéfdf”jﬁﬁffdtmﬁﬁ;Od”df{ébjé#gls{f’?hexéhtité?
solution was. thei wcidified with bydfcchloric acid, waen &
hé?vy.défk"Gil”ﬁé@afitédfbﬁf;?héVihg‘ahVé&y‘diééé}eeﬂplm
oddr. Thls was allowed to stand: tor some:t;meh Aftew‘sever-

]al days, tneso11y substancefwas‘dissolved 1n sodium nydrox1de{

- and,tneaﬁlkalln& solutlon extracted w;tn e&her, Tﬂefportﬁon'

=that daqsoived:an e¢ner nad a very dasagreeable:odor. wuch
-llke»tndt of a mercaptan, ?nenalkallnersolutdon was then

ﬁqidgfgegtwgth'hy¢rophlo;ng pq;dﬁmgnditgefor4g4nal B%bstﬁndé‘ |
| was again recovered.. |

A 5@3‘?’13? -experinent. was carried out, at a nigher temper-

ature.; ?ﬁecsolp@@oh i@é;wﬁrmedatp 3?0“;*80°3t9’533lif'tﬁeir¢h

action would occur. . In this case again negalive results were

obtained. o SN
Ha" g‘&ade%éeveral aitémpta,Of'makihg‘the-thio emhe& of

‘l-pneny::Qetniohydantoln at a nigner temperature: another at-
tempt, was maderby keeping the: mixture in ice.. Tem graus of
1-phenyl-2-thio-5-keto-tptrahydro-inidazole was dissolved: in

a 20 percent, solution of sodium hydroxide, and: a molar por=
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tion of benzyl chloride added,: drop by drop., Tue solution
#éé:?h?touéhlv.5§irr?¢‘ior183~=rﬁlvh¢ur§agﬁnd?ihe“ allowed:
to 3§§ndngnt;1:thefsups$§n9e~§h@§,£ormedasepanatedsougg' |
‘After standing for several weeks, white glisteain; orysials
separated: out of the oily motﬁer.@iquon.ﬂ»Iheée»we¢ei;eéryw
stplliggdxf;pﬁ alcohol giving‘silvewy whitescrystals which
med ted: at, 67%. Tuesesgave a negatlve test fDL nitrogen 4n¢
a positive for sullipur.:.

The: nothier 1iquér was diluted With water and iade cid
with nydrocanloric ééid/”'ﬁfyeiléﬁiéh'éM6fph6hsﬁsnbstancm
*éépargtgdgougé‘ Tuis: was’ raurystallaaed from hot, aluohol
forming pale yellow needles, me&t;ng at, 197“'; Tnese'shawed:
‘a nehatlve test, for sulpnur and a posztiVe onenfor nitrogen.

Analysis of the portion melting at, 197%

VWeight, of ther sawpler .1874 .8894
oc of scid used | . 26.15 29.10
Noruality of the acid ~2472,

co of NaOH used: 17.47 - 12.45,
Acid: / Base ratio 1,049

Percent, of N found o 14.48 14.27

,Calculated-forfCQHgNHCONHCHQCOOE-»-14‘4i»percent;
_ The substanee tpat separated out. on standing was found.

’ "to contain Zt 64 percent: of sulphur.: L(\7 H’))@. SL. %‘ » D&d _

- 1=Phenyl=25Esbyl=Thi: ;fszmsz:mﬁsﬁmnsmmm:.:
- Ten grams of iophenyl-z-thlo-s-keio-te¢rahydro-imidazolm

was aggsq}vqﬁa;n soddum’ q@pylg@gspndz ¢pyl iodadesadded ?h@
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sqlggion‘wag>£horongﬁly?s@;:;edvﬁofréomérﬁghesgndéﬁinally
rgfigxed:fot;tyO’hou;s;ﬁf?he.glcohol.Wgéaevaporaﬁpdioffgaqd
?hefp:eqipitgtgftgtppgﬁedfwi}h‘ﬁa#gr;jf?hersupsignce»was”
'ppep'dgggq;yeﬁminwbqtha;cohol pndrgllowedrtp,stpnd~fdr‘sﬁﬁer"
© timew: Thérexwas:np ewidenceaof‘crységisyébut,a‘darkttprry~
substance: separated out.: This: was: dissolved:.in sg&inmnhy§iu
éwoxide5=filt?redﬁandgacidulatadlwith“hydvochlonic'aaid.;,Th@
'oniginalvsnbstpncehW§srrecoverediandfddémtafied’Ly @gé mé&tr
.ing point. During the resction,s a disagreeabler odor was no-
ticeable: wiifi no evidence of a thicueiher“peinglformedm‘ 

'Sincerthefreact;onxdiﬁxnotéproceedgatgagﬁigher tgmpeﬁaf'
turei--it; was: carried- ouf .in an ic¢e bath with similar negative:
results&; . v .

"‘Angnrule5<theyme&hyleneftﬁio ether. has a highertmé;ting
pdintg»so at;gmptgfwere'madevtp'pre@arefthis;qomgoundaj‘Jnrall.
Qases“negatJVekresnltg.wemefobtpinédm: N o

Afier spending considemahiertimeningatjgmpning”tp,maker
“thei thio eiher'of'thevuncon&ensed\hydgntpins,thEAezpemimemf
tal wcrk,oﬁ”thewthio“émper'bf“thefformamiminépcdndemsatgon |

products was. continued: as 'stariged: by Miss Thowpson.’

)
’

1=Phenyl=2=Benzyl=Taio=4=Anilino=NethylenesS:keto-
Tetraiyiro-Tuidesolzn.

§ix'gr§ms.°f{17Phemylf2?thi07473“iiih°?me¢ﬁylemefsrke¢pf

tﬁm?ﬁh?drofimiiazolefwasfdissblﬁeduin:giéﬂ7P6¢0¢ﬂtjsodium hy-

droxideisolu;@on'ande3:gnams.bfibemzyl.chlonideihdded@”'Quring
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the: addition of ‘the: chloride,: the 'i;olui;;on ‘was thoroughly
“shaken., A precipitate soon formedzand;pftgm‘sipnding’tbr;g
day,uitiwps;washedQviih ooldewntpw,j.Thefsnbsigncgfﬁps,recry;
stalLizau‘Erom b0111n5 alcohol. Fine yellow nesdlss. separated
out, wnlcn medted: to & glear yellow oil at, 145-7°L Theaeucty-

‘~st§ls.were’easmly soluble in alconol and: glacial acetic acidi!

" Bquationi; -

eHs
- HSC\\N//QCCHNHCQﬂa

‘CQHSN 0 i 'A. CgﬂsN

'CGHSCHnsr\ N/C-CHNE:CGH;; = CeHgCHZSE

1=p=Pbengiol=2=Benayl=-Thio-4=Anidiso-liesbylona-

""" o - E=Keso-Teirabydroslmidazolew

Five graus of‘1fp§ph¢mé¢pljhydﬁﬁtpin was. dissolved in a
20 percent, sodiun hydroxide solution and an excess of beuzyl
‘caloride added.’ Aﬁiéfﬁé@#kﬁ#e‘ﬁﬁeiﬁik&yr9thorouahly,for 8
some tiue, il vas sllowed to stand for seweral days. The: -
crystgis;thgtgfofmed§wgye?w}éhed~ggth qo%&lwﬁtgr.pgdlrec;yf
gtgll;?é&ufromlél¢ohol}{“Qineﬁyeilcw,need&gé{ee@@rgtgdtoui;
ihat;wsﬁs:egsilygolubleiig’glcohbland~glgcig;1;c§¢;c aqiﬁue
These:meitadégt‘169+7°ij | | o

Equation:y
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€6 . p-:CfHaUCng.N——%CO_.

p=C2Hs0C e‘HiT'

o -
¥ _ Sy

(=CHNHCeHs =

' \.,Caﬁsocqﬁs P"CZHBOCGHG“
CeHsCHgEl i+ ES&/’C}’NHCQ}‘E - CaHb’szSC\

£=CHNHC g5
HCL.

"+
Analysis for ngﬁthozﬂsa

Weignt of ih: sample . 1888 | .5401
cc of acid used 40.70 4Q.26
Normality of %he acid .2472

c¢o of NaOH used 32,98 " 23,80
Aoid;/ Base: ratio : ‘ 1.049 |
Percent, of N found 9.48 9.81
Calculated ' 9.§ﬂ 9.55

Q:Q:Eaixiﬁz:ﬁznzx&iih&.:é:ﬁ.il&.e: Metiylene~
" B=Reto-Tetrapydro=Inidazole:

In preppr;ng‘tﬁisfddﬂponnd@éﬁ;gféméfOf'15m§tb1ylf2}thio+»
~4Fpnilino§methyleﬁéfstkeipftpmgahy&¢ojimidgzoléfﬁas]d@saolveda
in a 20 percent sodium ﬁ&drdkiﬁe?épluﬂibnjﬁhdga*MOlwl pohhjqnﬁ
:6f'ben;yl‘chloride{éddéda; ﬁftgr.shéﬁing’fcrﬂéﬂkit&lezwhﬁlegc
a whi;gzp:eoigitgtgiwpéffn:meduj Tﬁexreact;dnfmixtppexwﬁsigla'
‘lowed: to stﬁnd;gvgfjp;ghtgﬁhenftpézcrys;glé:tbﬁthor&éﬁgwere;
wgshédfwith cold: water. -After several recrystﬁlliéptéons
f?omwalcpholgismpil gaieeysilow.need&c«likefc:yétpls:weregoba

‘tained.: Theseemeitgdigt,15§h4f;;pndwwereveasiiyrspltheuini‘
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Aﬁlooholrppd!glpo;glﬂacemic acid.

Equation:-

- m"CHSCSH&fT——T '  ueCHaC ag.w—-io
\\N//£¢CHAHC335‘ i , 'HSé\\‘//,?CHHHc6H5

b

0 nu-CHaCels

. c,ﬂsca,.«l\ }-CHNHCG’H. = CeligCHoSCy
V\N | I \R & HCL

Analy&iéufo:«05‘ﬁgunﬂgs, |

m-\;i*aCQ H4"N

Weight, of the sample 3410 .2648
. 6o of acid used 26,46 25,70
TNbfmaLi&y.of the acid ‘ ,;2472
‘oo of NaOH used 14.20 18,30
Acid / Base ratio . 1,049 L;A
Percent, of N fonpd; o e7E kiib;ﬁ?
'c‘a»lcu_l,at:ed, S ,_m».,s,_”' ‘1,0.'_5,1

2=Bonzyiz Tﬂzgﬁzgaazou-4.énll_ﬂwﬁ.nxlsn§m~
Kﬁ.ﬂ..&iiéhl.zﬁ‘lmlda@_lﬁt | |
Four grams of 2-th10-3-benzoyl—4-auilino-methylene~5-
keto—te&r&nydro-1m1dazule»waa dassclved«xn a 20 percaﬁt of
soddum hydroxidsisolution'andxz graus. of’ benzyl cblcrides ”
addeﬁ; “After shaking for some tlme,aa preclp;taterfromed.
VTn1s was allowed: to stand over Elght The aubstanca that,

-separated ont was: waahed«w&tn cold water and recrysuplllzad

several t;mes fbom alooholﬁ Finexyellow needlea separated
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out, that uelted at 164-5°.. They dissolved ia alcohol and:
glacial @cet@c.ﬁcgd;;

kEquation:i=-

—00

8 ,§//CPCHRHCEH3 - {5=CHNHC gHa
i o ‘
CeHsl0 c.n,c&

§—CO |
| ] SO o A
'CeBSCHéC\ h"/'.«qm_ma,caﬁ,‘ - ‘c.‘,ascaam\  {=CHNHC gHg

aguscb | N g c;ﬁgcg(*"

Analysis fdrNbEIH;902N$$

Weignt of sample - 3386 .2336
ot of 2618 umed 26,40 o 26,00
Normality of acid .2472 | |
co of NaOH used 14,80 17,50
Acid/Base Ratio Lot
Peioent;cf‘N found: 9;99ﬁ | ‘A 9.87
Calculated ) 10.14 10,14

Reaction ofi Bsaz yd_Chloride .n.z..g;a---ﬁniliag- '
Lﬁlhll§ﬁ§~..ﬁﬁlg.lﬁixéﬂ!ﬁtﬂ‘TB&i§ﬁ91¢t.‘

Toree grans’ o: 3-:alouydanto¢n Wag. &Labulveﬁ 1n a 20

percent sodium hydrox;ae solution and benzyl calorzdeaadded }
‘with thorough shaking., A precipitate did not, form dmmedi-
ately, so thsi solution was allowed to stand for some time.

Finally an amorphous substance separated out.' This was
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wasned with cold: water and dissolved. 1n hot, aooohol. Aftér
stand;ng for 2 mnlleb»a semi-tarry substance: settled dowﬁ.
This was dried. and: the welting point deterwined. Tt had no
deiinitpameiting po;nt;feven after being recrystallized from
alcohol several bines..

Tnls partiuular part is of dintguzsi, to see if tne-benzyl
group’w;ll react with ipe;uydrogen pf tnelone:or tﬁpee‘posl-f

tion of the.ring. Owing fo the fact that no definiie orystal-

Line substance was formed as in thei case of other thio ethers,

vould: lead: one to beiieye/thpt;thgwehmigbi,be‘ty@ difierent
isomers. Twck of time made it ampossible to determine de-
finitedy the: reag&;on'thataocouned:in'thia cast. ﬁgwewex'
:this particular reaction will again be investigated in the:

near futuret’
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Hydrolysis: of: lwidazoles

In the work ot”@bahscs 3nd=ﬂioolg¢?‘on‘tpeahydrqusig ;
offQgthio—SLbenzpyleﬁpkeip-teiranydwogimidazolayﬁbey,havm
shown that wnen this compound: is heated: with nydrochloric
acidb=hydroly813'tpkes‘plgve»in wnich ther benzoyl group is
couyertgdringp benzoic acidkfgiving thength309hydpntpih,*
the,sameafsadtibn7wps’triedﬁip thin laborarory with the
is&me’faSUits;;’Théfhydrdlysis“précéedédaVEryfsmobthly
with about, an 80 percemnt yield,
| Since in i3 case ine benzoyl group was split offj, it
wés thbdght[thgt,ther14ph5hj142thi6;&§ké¢p—t¢trahyd{pqimid~
azole cquldebewpre@aredxbylheatghg hippurde acid: witn phenyl
wuptard oil and: hydrolizing offftherbenzayl group.
| Eive:grams‘of'1-phemyl~2?tnio-3~benzoy;—ﬁgkedpfieipahydrof
iﬁidpzole~was;dissclved~in 78, cc. of alcohol gnd;io cc of
‘hydrochloric acid added., The: solution was refluxed for six
houré,pnd~duning the hydrolysis,: the odor of benzoic acid:
‘was clearly noticeable. The solution was then tgétedjfor
aniline and a posit;ve*tpst,cbtpihedu, After the heating
was coupleile, ithe alcohol was evarpoasied; off and. thei re-
maining subsi@ncesrecrysigllized frém alcohol. Fine white
needies separated. oul which me&tpd'@ts191'3§corxsspoﬁ¢ing

to that, of hippuric acid. On taking a mixed: medlting point,

witp hippuric acid,- il was found to melt, at, the same tempera-.

* N
ture.. This seems. to faver the possibility of a rupture .in

" Johnson and- Nicolet, J.A.C.S. Vol.' 33,. p 1978,
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tpeéring‘withwtheaformat;cn cf*aniline'pnd<ﬁippunic‘acidg
~In order to form hippuric acid and: aniiine,. the ring
would»haiefio break betwsen the N and the C in the 1 and:
| & position and aliso between tnexC anad. tne»N 1n the 2 and
3 position. Tne: phenyl wustard oil would react with water
io g@vefﬁhefpniiine3; In order to £urtner esigblish the i-

dentity of tils compound,  an analysis was nade of .it,

Wedgut of tae sample L3071 2829
cc of acid used. 26,68 28,00
Normality of tne acid 12472,

cc of HaOH used. | - 18,88 117,80
Acid / Buse ratgﬁé | 1,049 |
Percent, of~N found»i | : 7!92:.‘< - 8,01

Calculated for CgﬁgbOFHCHQCOOH 7. 82

Since 4n the case of I-pnenyl-2-tnio—3—benzoyl—5—xeto-
”te?ganydrojim;dazolazytpe{nippunin»gp;d'nasgfogmeﬁvsgt ya;
.decided ip“find~pu&,;hat,£he effect, of thé~metﬁylene grcup‘
‘condensed with diphenyl formamidine might be. "

- Five grams of l3pheny132~thib-37beniayif4gani;ino-pe¢hy-
lene-5~keto~t§trahydrofimidazole vas,disaolved.ih alcoholk
andAIO ce of concentrated nydrochloric gzcid sdded., Afisr
reflaxing the wolutlon for six hours,: it gave a strong pos-
éigfve~§ést for,anilihé;;'Ehegalpohol #was then evaporated
off and thaxprcqipitaﬁg req:fS&@llingAfrom boiling water.,
1Sﬁall &hiip-crysiplﬁ-fotmed that;meltpd~pt.!QJELj & mixed

medting point; with hippurdic 9GidfPr°dﬂ¢ed*nO'c@angguin-theg

L



melting point,

Analysis of" the substance:-

Weight, of the sample: , 2490 L1991
cc of Boid used L 26.60 | 25.00
Norwality of the acid 2472

cc of HaOH used 20,08, 19.&5
Acid. / BRase ratio 1;Q49

Percent of  found: o 7.75. 7,98

“xd:glx§4§ of -Tn19-3~3enzgxl-ﬂ—Anal;ugzﬁgiuxlﬁnn-
8=KetosIatrabydro=lnidazole.

Piva:grAms.if“Qrthio#§uben20y1-4fantlino;me¢hylenee

Spkexp—tptrahydro4;m{dazole5wasw@asSOlvedman.alcdhol and 10
co of concemtrated hydrochloric added. The entire solution
was:heatgdefbr six hours ghdetQSﬁgééfbr:gntlineu; Negative
tests for aniline wbrﬁfdbﬁainéd . The alcohcl was. then eva-
porated off and the: substance,recrystallxzﬂd‘from alconol.,
Tho.cxystals ‘uwelted at 164° which is. the-samexas that, of
the original gubstance.

HXQPOlvslﬂ-Gf 1~£..£ﬂi-~ TBiQ=§.Kﬁ$0*$§LLﬁﬁde9-

 Inidasoie..

?hree:gtgms.0f=lépbeﬂyl-Z%tp;o-nyd@ﬁtpinfﬁasﬁdassolvedz
in alconol ard refluxed with 10 oo of concentrated nydrochloric
acid,: for six hou?s;;'éit#?,examining’ﬁﬁ?scrySi@is;ftﬁeiordg-
inal projuct was again obiained. A 20 p‘ea’cem‘t;:of; sodium hye

droxide solution was used with similar negative results.



34

- HByd giynxc 9l A=Phanyd V~thge4-ﬁn11130-ﬁéthx; B
T "“*‘Kﬁiﬂ:aiz&mﬁ h%lmiﬁm«w. L |
Tarse graus: ot 1~pneng¢-d-tn10-4-anlLGo—methl9n°u5-xcto
tetranydro-imidazole: was dissolved in alconol and 10 cc of con-
conczatrated nydroonioris acid added. After refluxing for six
hours,- ths test for aniline: gave negu&iveereéuita. Un reco-
‘vering Lhe crysials,: tney were ¢ found to have 3 meiting point
’identgggl with ;hevorig;nai'suoét@nce,f'On heating with a 20
percent, sodiuw nydroxide solution, no cnange was observed, as
the origjinal supétgncafwaﬁ‘reccvered; |

ﬁiom the: forgoing éxpafiﬂehtpl‘éaiiehcebr6neawouldtb&«1ed
to think tp@t,the:gﬁoupvSﬁbstgiptgd?fnf'tpefHwin~thevl posi-
‘tion hss a'greépieﬁfect;on'fpeaachion'0£'hydroohlaric acid: on
the: ring. Waen tais. snbétanceiwaa>eondemsediﬁiih diphenyl
formanidine,: tnerexperamemtal ewldencc-showedvno nydrolysis.
whateﬁe¢.f ‘ .

¥hen thez1~yhemyld2rthio-3§benzoyl-ﬁpkeip-tctxahydro-
iwidazole was treated with hydrocblorio,-the=emtﬁ§e:ring‘was;'
broken down. Similarly,  when the 1-phenyl-Z-thio-3-benzoyl-
4;anilin05me¢hyleﬂeoﬁyke£o¢tetféhydmo-imidaznlé»wés:heate&
with hydrochloric aciﬁg»aﬁ-identicalsbr:aking.of‘;he:ring
occured. This woulﬁriééi~bnewipvbelieveythpt,ihe:grqugs
*substiipted:for'théfa iﬁvihee1‘posit;qn‘andz£héﬂ3;p03iti§n
materially affect ther stability of the: ring..
o ‘This‘work will bechntinusdsin the:nsarﬁfuturesandraAmorm

daiailed:si;dyuof'thezgéneral benavior of nydrochloric acid: on
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In concluding this paper, the writer wishes to acknowledge
his appreciation té6 Dr. Dains for his many helpful suggestions

and kindly interest, which have made this paper possible.

Chemical Laboratories
University of Kansas
July 25, 1921.



