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[err 2 he)l%s hto Eﬁ?le ed or2|$en mlnoJiT E;g ;ﬁggn in 1500
. St i ol %?t, IS a R AN VP hourzss under .

'n|trogen After redu0| ng the soI vent . vel ufe by 10% -t He reaction mxture -
was coolealystso r-oom t enperature and then-to [err] ‘in an ice. bath. ‘The SO|IdS
were-fil ter('eta‘-dtﬁfﬁ;al‘iioé‘eﬁ%%'ol ved i-n 2,500 ml 10 of ‘absol ute“ethanol and
heated to rcefqal.M Hrie84oNvEAP vol une was reduced to 2000 i and‘the

rggcti oh° ?t.p g,_qo,{leg go 0C. This procedure was repeated.and abter
the second r’ecrystal‘rl Zation the solids were collected and dried under
vaclexampke phosphorus pentoxi de, yielding 365 grams (81 % of 2-

phene" tN;dhamﬁthvbthﬂaumlaé‘hgbtamsz&m 1em¢1ysilam-bmrderopmlpnorl.ea@«?ﬂsran‘]sr apHl yS| s: 15
Cal d'@ples@Ald[ugq— m. Co.} in 10 ml absolute ethanol were heated to reflux temperature for 90 mmutes_|_

dernitroge anel yas t oveghun xcesg s | agetate a

i?%w lq & n7 ?Epor:/?e I'j;jmm’a xpgﬁ ert 2aton y a éolu?t et an Fg?:ll e

gl B b G e,

abso ute et han vvere heat ed at

refI ux Aeamerature for 2 hours under mtrogen.a further 300 m . of absolute
et hanol bel%%dadﬁadmdbﬁlﬂﬁrg the reaction.- The reaction nmixture was cooled to
[gp7] thecs 7188 H.i9-1Qrd74Pecrystal | i zed from absol ute et hanol and dr| ed
over ph %‘ﬂ r%olths] ﬁ?g?f“ﬁieﬁﬁ yield 281.0 grams (83% of
2- phenet hyl am no- di‘pffenyl - t hi azol e 25 hydrobrom de, mp. 171- [err]
25 Apal §: Calcd for [err] C 63.14; H 4.84; N, 6.40"Found: 30 °
C, 62.6 dv(rmgfkhgﬁ'ocdﬁur&of‘ﬁiamplesTand2 hydrohalide salts of the following compounds
30 Enaepteearadl\l-phenet hyl thiourea (2.0 grans, 0.011 noles) and - :
rr$rr] bromopropi ophenone (2g34 grans, 0.011 noles, Al drich .Chem- Co. ) in 10

an

absol ute et hanol were hea o reflux tenperature -for 90 m nut'es under
nitrogen. The ethanol was tk NeeHuqﬂngyacuunt excess ethyllaéétate
added and the 35 solids f||tered and dried over phosphorous ‘pent oxi de.
Recrystal |ization from absol ute et hanol yielded 35 2.86 grams (70% of.
5- met hyla#2- phenet hylyam no- 4- phenylhhlazole hydro@rontde nhﬂ,qﬂ72 [err]
HBr- : phenyl - p—methoxyphenyl : hydrogen . - 135—139 ..
HCI - . phenyl - p-fluorophenyl ~hydrogen. - - 163—165
- HBr p-bromophenyl ' phenyl - - hydrogen - - 171—174 .
50 HBr p-bromophenyl - o phenyl : methyl -~ ", - 160—151.6 - 50
HBr _ p-methoxyphenyl phenyl ~ hydrogen . $169—171 E
_HBr p-methoxyphenyl © phenyl -  ‘methyl " - 149—160.5
" HBr p-methoxyphenyl . pheny! phenyl " ,.201—205

HCI p-methoxyphenyl ‘p-fluorophenyl - hydrogen - 156-—158



40 C, 57.67; H 5.11; N, 7.39 Exanple 4 Follow ng the procedures of

Anal ysi.s::-'CaI cd for [err] C 57.59; H 5.10; N, 7.46 40 Found: ' '
Exanpl es '} and 2, hydrohal ide salts of the foll ow ng corrpo&p(isow 985\)3 5 @

pr epar@d 45 " R2 .45 Salt
[err] [err] . mup.[err] HBr : phenyl
p- met hoxyptaenpld5 - - hydrogen . . 135-139 HC - phenyl .
p- f | uor opheny 2-thenylam glf 1s, 0.265 mgenglggldmpmical Co)wapdlsgolyqu H@Q | of
phenyl dnelthyl e;her5 °C||n an i geg cclhl gas washbubbl gtb% B%
S solution for e resuiting so nd dri osphorous pen
phenyl 5 26.7 grams (61 henylamlne hydr, d“:’a gﬂh pﬁ tﬁé’ )we eny|
phenyl 2-thenyl eq'g%chlonde (13. Ies) and armBmRGM W%Wf 4

phenyl grams, 0.089 niB¥shiyi|20 mi bromobéiré Lﬁa@e %a{dBrto reflux temgpbratore fo? 9D paemesl The
phenyl reaction mixturp vasgdoled and the filfdddd so(ds wdshed three timgs-with weeryRelesystgllization

p-f | uor opfqgnghloroform GMIWF phosphoroggeentox@de yvielded 5.0 gams (3336) ofgthepy! thioukea,
Exanpl d05mMR&: %‘T@ényl am ne (30 grams, 0.265 noles, Fairfield Chenical Co.
was di ssol v of diethyl ether and cool ed tao [err] in an ice
bath. Dry hy g@mcﬁfﬁug@ @as.eas bubbled through the solution for 5

m nut es. TheFonecsuItl ng solids were filtered and dried over phosphorous
pent oxi@e to Yyi eC.H1H626l, 458 MmB.0761 %) of 2-thenyl ami ne hydrochl ori de, mig

e St AR e o,

heat ed t 0 uh@d nliibgére THEEALION Rixfuf widGoblbdaHdese otHane! ERGURE fitor VHGNIIOR NS
cool ed andiiss¢leng thé tegidadlin ot isapopyiaihixd alid’l:lileﬂhgtwmﬂﬂatw ¢theryentoli ivas formed. The

Recr yst2f |diethyl ¢ther was denanted.dhesilslisaolveddn isndllamountef et W@P@%T eAullig de 20
yi el ded 5. se" gﬁg E?g' ‘Hrfdﬂéﬂ'ﬁ 9’F°"{‘1§1PU!3]’ V'&@" -R0 9gmp £/894) of 2-thenyl-

10 Anal ysi®fW™cH] pofelvoram "N, '16. 26 Found: C, 41.56;

H 4.58; N, 16akhfysis: .15 B
N-t henyl t hi ociicddor(C2H),NGS,BB;; 0. 0116 nol es) and [err]-bronpacet ophenone
(2.3 grzors, 0.01C6ATE8:d83.7A M 7.88 Chem Co.) i'n 15.nm . absol ute et hanol wase
heated to refFardit enperature for 90 m nutes under ni trogen. The reaction:
m xture was cool &*afy H'Rd%MNhER® renoved under vacuum On di ssol vi ng the
resi-due-: |3§xg'$kslssopropyl al cohol and diluting wiith diethyl ether, an oil
was forme het thib@bdV0l80 gmer 0.86486 H568 BcelchibrB - muoaéuzoﬁmo\secb 0\grams Mal |
anount 3 C0daBHlespArich@hbraCo.) THE! mEbEdhite BHanck (ers BbatetSat veliuLtempbiatifedthdand 30
dried ovemitpiges{oh?d wingtepdiitencooling, thy iethlanhl mgs @medgindervaquu@End the sdlids iriturgted

ami no- 4- pHydtinathanef; fitersd andhyaguusm drisgioMes phegp fomantmdeaﬁeldmaﬁfr% prams (5% ef 3-or
[err] 25 the amino—4(;tflu04c7ph5@yl)—tmazo§ hydrfchl de,-fn p384—187

25 Foung: %io N7§F|-M7 90 Exanple 6 N-thenyl thiourea (0.80 grans3s
0. 0046 Ies) géﬁg]ﬁ @ouNog B7 | Uor oacet ophenone (0.80 grams, 30 0.0046
nol es, Al drickoutltem Co.) in 11 m absol ute et hanol were heated at refl ux
t enper at ur.e. underC, 51.80 l1h|3t63c)gle&390r ‘90 minutes. After cooling, the ethanol

was renoved undér vacuum and the soli. ds triturated
. Example 7

40 Following the procedures of Examples 5 and 6; hydrohalide salts of the followmg compounds 40
~were prepared: - . o "

Rz
I_J\NH o —U

Salt : R R, m.p. °C

: HBr . p—methoxyphenyl .hydrogen__ 154—168 - - IR
45 . HBr - - phenyl’ - methyl ~179.5—1816 - -~ . 45

~RGL _thlenyll ‘ hydrogen', " 137—1 42

. Example 8 '
A. Furfurylamine (25.0 grams, 0.257 moles, Pfaltz & Bauer Co ) was dlssolved i 1300 mil diethyl
ether and cooled to' 0°C in an ice bath. Dry hydrogen chloride gas vias bubbled through the solution
50 until no further precipitation occurred. The solids were filtered and dried in vacuum over phosphorous ~ 50
" pentoxide to yield 33.46 (97%) of furfurylamine hydrochloride, m.p. 147—149°C.
Furfurylamine hydrochioride (33.46 grams, 0.250 moles) and ammonium thlocyanate (38.14
. grams, 0.501 moles) in 71 ml bromobenzene were heated under nitrogen at reflux temperature for 20
- minutes and then cooled to room temperature. The reactiqn mixture was mixed with a solution of 1256
~ 55 mi water and 100 ml ethyl acetate and left at room.temperature overnight. The mixture was then - 55"
diluted to give 500 ml ethyl acetate and 350 ml water and the aqueous tayer separated. The organic
layer was washed with water arid dried over sodium sulfate. After filtration, the organic layer was



_ | di ng 0.848 grans (56% of 2- thenyl ani no-4(p-fluorophenyl)-thiazole
Maydrochloride, mp. 184-1 87C. Analysis: 35 Cal c r " 5. 45;
- H83.70; N 8 57 Igmmd-_' C 51 A1;--I—I?/Q 63 N-8-39 Exan%afcgj'o{‘ngé% R

Fol l owi ng the procedures of Exanples 5 and 6, hydrohal iigle salts do_f t he
fol | gyd aﬂtegmg&dbﬂ@hmﬁz{gnmepmwderﬁlm_mp.'@ghqsultipg _soi's_w rg pfopnd:in. . ) _
m p. @nﬁaar and pegtle and the fiyexiastivids stirradiinidiexld gther to rermpye ¢ gugwromc:benze-e.The HBy__

-@h et hanol’, filtered and vacuum dri ed over phosphor':b'u's 'pe.nt"oki'd-e, -

* phenysblids ware then filterethyyashed Witl‘?‘@ﬁ.‘:?'liti gr and vacuum :ined over_p osphorouszfgnﬁefie, \\“‘
t hi eniglding 12.06 gragps{3¢p8) pf N-furfugy) 1 %ﬁeaESPQh%?_e'gé cA. "Furfurylamne (25.0 grans,
0. 257 mAfRsis:Pfaltz & Bauer Co.) was dissolved in 1300 .m diethyl ethgr and
cool ed toaiclfor CjH,Mj0S:ce -bat h. Dry hydrogen chl ori de gas was bubbl ed through
t he sol uti of, 404t Bi16nY. ¥483 her preci pitation occurred. The solids .were
filteredourd dri Qgh‘i'_ vacuum over - phosphorous 50 pentoxide to yield 33.46
(979 . of quf"(ﬁ'Vl' 4}38' ﬂy rochloride, mp. 147-[err] Furfurylam ne-
hygy ochl ond @18, 13RodtEa @82 anth, 8665 ABleSiShd &bebresprapltpbemobé 1 @7 \gramas e (38194
gr AN, ddsHblesMARHICheM. 0ol inTh 1 A dbstie ethen waesrheated tatreflix taveRsratyre tndshen at
r ef | witrog@PE3 Rduey. AftérapolBE tavoom tereperatute.tthrselvers yyas mayeq \'J"S‘ﬁ‘i Pat ure. The
r eactgivena thizkkrewreolmbicmvastdtupited with five 3 'B?f“%’?stﬁ?é; ) R Sl L cell B0liad 00 T -
et hyacetatemes teduged In vojumedip sbaybp FLBREPATLE AN SO, ARG iR, iblaihyio. 888a s st hen
- 551%”‘15? o v 1 ?%3;%&. ’ -gHid2ol8 Rflirobrdinitd m/.\atwo'—aad*’c.?:e agueous
r of 2-fu in P% ol ﬁ’ IEae, : o s
| ayerd 7 )té e organi c l.ayer was washed with water and dried over -
sodi um syhdwalse. After filtration, the organic |ayer was 6 -
GB 2 022chi&Proft,sH,N0S8Bevaporated to dryness and bronobenzene renoved under
vacuum .The 0,859t HABGEN. V82 were ground-in a nortar and.pestle and the
fip@ parfeundes. stirred-i-n <1i. ethyl ether to renove residual " bronmobenzene.
The solids VeP&9ndd 4% N 8/424d, washed with-diethyl ether and vacuumdri ed
over 'B‘BOSP‘ rous. pentoxide, yielding 12.06 grams (30%. of N-furfuryl =
~ thi oureEE g 1305t ki oPExample Ahdryalias saEabfae HiawikgHONRORIds BemG. 14; H, 5. 16;
N, 17,-,,3&;45@_%’-3: 'C, 46:91; H 4.90; N, 17.57 10. ., B Nefurfuryl thiourea
(0.82 grans, :0.005 notes) :and _a- br onmopr opi ophenone (1.°07 grans, - .10. 0. 005
mol es, Al-diich”Chem - Co.) .i-n Bbgid-nabsol ut e éthanol were -heated .to refl ux
t egger.at’ur e 'under ni'trogen:for Qﬁuh . Af@cool i ng.'t'0 .r oom t enper aggit e;
‘the sol vent. was' renoved. urider ®%actum -ﬁB%ﬁ*-v. -thi.ck. br-own okl ,. whi ch was: - .
triturated with five 35 M portions of refluxing ethyl. acetate. The et hyl
_acetate was reduceSefi n vol ufa to about 25 ml and?€dfled to room .
tenperature.. The pHBci pi-ta’PE‘ﬂ‘Vﬁol i dsh’i‘h§° re fi} or 93, washed with ethyl
acetate and vacuunt®ried of2¥"YphosphoPGU% pent oxi de, yiel ding 0.585 15
grams (33% of -2-furfuryl am no-5-met hyl -4-phenyl -thiazol e hydrobron de, m
D L O ki ohing (258 i, 8135 Giolob, Matheaar Boteiian & 581 CoNvds 97 20° 30

Foudtd: A. Di th 0 grams, les, Matheson, Loleman:d-BelrCo.] ;. 30 .
~ el i -mkof di | ether and cooled to 0°C. Dry hydrogen chloride gés was bubbled through . _
20 C, A O R o B Wi CarchGrAbAP SO Rl dr BRI ek Wl ficed totk@ Pt & 8
hydr 0%1&@?;@%[&%&&@%@% 4, WaSHbA'@itc ailAidrandvacuuprdiipdowedphosptiorous
~ “gentoxide: to yield 28.3 grams (95%) diphenyimethylamine hydrochloride, m.p. 303—310°C~ = . =
35 (decomposes).. . - - - - . S R . 35
' " Diphenylmethylamine hydrochloride (28.3 grams, 0.129 moles)-and ammqmu_m_thnooym_nat_e-- o
(9.81 grams; 0.129 moles) in'37 ml bromobenzene were heated at reflux temperature under nitrogen .
" for 3-1/2 hours and then cooled-ta room temperature. The solids were filtered and triturated twice with

. 200 ml water. The solids were then dissolved in 850 ml ethanol, filtered and _evg_porated t.o a vp]uine of =
40" about 350 ml. After cooling, the solids were filtered, washed with'etha_anol_a'_nd vacuum dried over - 40
‘phosphorous pentoxide to yield 14.72 grams (56%) of N,N"—bisi—.(_di_phenyl_methyl) thiourea, m.p. 21 6— _

~ ‘Analysiss - T :
. Caled for CyyH, N,S: ~ - o . . P C -

45~ - C,79.37;M,592;N,686 - - Lo e e 45
T - R A

- C;79.84; H,6.05; N,6.93 *

- B. N.N"-bis-(diphenylmethyl) thiourea {1.21 grams, 0.005 moles) and_des_yl ch!_c‘;fig:!e-(1_..21 grams,
. 0.005 rholes, Aldrich Chem: Co.}iri 11 ml absolute ethanol were heated toreflux temperature under
50 -nitrogan for 3 hours. After cooling, the reaction mixture was eVapOratgd'tO'dry_nggs_; thg__[esql__tln_g.pllz : 50 .
" being mixed with about-40-mi diethyl ether. The solids were-filtered, cooled with diethyl'stherand -
vacuum dried over phasphorous pentoxids, yielding 1.01.grams (75%) of 4,5-diphenyl-2-diphenyl-
N mgthylamihg—fhifa;p!e:hydrothorid_e,"m.p.195—1_9_8°C.' T



phenyl hydr ogen - 123-126 HBr phenyl - phenyl
192-194 Exanple .10 30 A. D phenyl et hyl am ne (25.0 gr 1
mol es, Mathe'son, Coleman. & Bell Cg ) was 30 di ssolved-in %EE? rﬂgzn&% B 7

di ethyl ether and cooled to [err].. Dry hydrogen chloride gas was bubbl ed

t hrough the solwdlyssn for 10 m nutes, during which tine an additional 300 m
of diethyl et hEalcdfasCahishe8HCH t he mi xture. The' precipitate was filtered,
washed with di - T3Pkl 508 \y&3Bum dried over phosphorous pentoxide, to

yi erd 28. B graﬁ%‘k“ 9,@151 .Qr%e%ylmgbgyl am ne hydr ochl ori de, mp. 303-[err] 355_
(deconposes) .

35 Di phenyl g&idpid i ne hydrochl oride (28.3 grams, 0.129 nol es) and anmoni um
t hi ocyanat e ( 9Fé&beingnis prétedutes drekadtple 10)4-pRéryI-DapheyRratigRaintethRzdiedRd at .
refl ux tenpeemidewes prapheed. mipt 186eh68°6r 3-1/2 hours and then cooled to room

t enperature Th SO|IdS were filtered and trlturated twce with 200 m

wat er. The ©HMP hen dl S Ived an
or at B o & i i @ggg) A, g’ ;gm?w ‘#g’ e o 0
filtered, Wasdh@tioW dcd lobét h&}i rous pentoxidd? 9&9 Qf Quﬁms

pent oxi de t(esgs) Mpdenieléthmmgim Ior N, N - bi s- (di phenyl neth y hi our ea,
mp 216- 217 SUEDhea\rmmgmasamme hvdrocﬁlahdad3f -2 granerQ.149boles) and ammdﬁiurﬂﬁuﬁﬁnatbi
5.92: N1 6 3 grams, 0.149 moles) in 31 ml bromobenzene werg hegterd tq (geflugempg'agup under. nitgpgers: 15

Lis e R

absol ute etha rmdewdmg mmtuemers dwee Mra ﬁr7 gect T ogen
hours. "After cooling, t he reactlon m xture was evaporated to dryness, the '

resul ting0oil Analgs:bej ng mixed wiith about-40 m diethyl- ethéi. The sol i ds20C o

were filtered, CelebforBHuNeS: di et h¥l -ether and vacuum dried over phosphorous
pent oxi de, i eIFdl gfg5i361“g%hé\'8 : of 4, 5-di phenyl - 2-di phenyl ' :

met hyl am no- thrazoé 8sRYONaLTe. f belgg m p. 195-[érr] = 7. - o
GB 2 022 085 B - Analygﬁcs ¢alcd for [err] ‘¢, 73.91; H 5:09; N616-
Found: 526 = B.N-(2' Gnﬁ'ﬂoeﬁ?[l)-thbtﬁeaaﬁ;soIyra‘&\s(lﬁ0046 moles) and a—bromoacetophenone 092. 25 °

5 Exanple - 151raiﬁe|0LQ9Mrrg>lesmdr h Gl Qog in Exhl dbsalutp bbarioDyere heated to reflux under nitrogen-
4- phenyl -2-%9r r‘\ﬁ%ftcﬁg' namerreect'm ramreet g@h’w wwenmé unpgles vmu éfmec#sulrrmqo

CACHI e

[err] and dry hydrogen chloride gas bubbled through the solutlon unt i | no,
nor e -preci pi t atAnalpsissccurred. The fi-ltered solids were dried over

phosphor ous peelgstfod€,HyNSrng 31. 2 granms (98% N-phenyl et hyl enedi ani ne
hydr ochl ori de %@ﬁ?l“et"rfﬂi’e di'dfi ne hydrochl oride (31.2 grans, 0.149

nol es) a L OGY, t (11.3 grans, 0.149 noles) in 31 m _
br om)benggne wer e g%{%edﬁt%‘g@e I13>§2terrper ature under nitrogen 15 for 2 '35
hour s. Aftegxae.mgmﬂg the.resulting solids were filtered off and the

br onobenzene wasliohviiganetodetiaras éflERarhpld 12, AjdeoHandbasaits/dl tHelllowig@ompaudlis werg

sol i ds wereprepargd:eéd in" 250 m of “water, filtered and di ssolved in hot -

i sepropyl al cohol® Aftei coolingg, the. soI ids were fil tered and dried over
phosphor ous pent oxi de, .yi el di ng 2 Nans (8% of

N-(2' -ani linoet hyl)-thi ourea, m ﬂz,s S*Nérﬁ}*z NH‘@al yS| s:
20 Calcdfor [err] -

40 S Salt - _.R2 ~ Ry.  mp°C
' : * "HClI " . . phenyl g phenyl 139—143 -
HBr ' - phenyl .o m'ethyl 133—136

. The immurie regulant actrvnty ofthe. ammothlazoles descrlbed inh Examples 1 to 1 3 was evaluated
by determining their. -ability to stimulate, in vitro, the lymphocyte proliferation of: murlne thymus cells
45 cuitured in the presence of Concanavalirt A (Con A) by:employing. the procedure of V. J. Merluzzi et. al., 45
as essentially described in the Journai of Clinical and Experimental fmmunology, Vol. 22,p.486 (1 975) :
The cells were derived from male C57B1/6 mice of from 6—8 weeks age, purchased from the:Jackson
Laboratories of Bar Harbour, Maine and the Con A was ‘obtained from Sigma Chemicals of St. Louis,
Missouri. Each cell culture (consrstlng of 0.10 ml thymus cells-stock solution 0. 05 ml of Con A stock

PR |

40

50 solution and O. 05 ml of drug solution) was performed in quadruplicate arid cellular proliferation was - 50

measured, after 48 hours of incubation-at 37°C., by pulsing each culture with *H-thymidine (0.01 ml of
'specrf' ¢ activity 1.9-C/mM, ‘obtained from Schwarz-Mann, Inc. of Orangeburg, N.Y.} and then
determining the incorporation of 3H-thymidine into cellular desoxyribonucleic acid (DNA) by an
assessment of radroaetivny usrng a Ilqmd scintillation counter The results obtamed in thrs manner are



" Gy 55.35; H 6.71; N, 21.52 Found: . C,55.64; H 6.75;'N,21.03 25 B.
M-J(2' -anilinoethyl)-thiourea (0.90 grans, 0.0046 noles) and ’
2rr ] - bronoacet ophenone (0.92 25 grans, 0,0046 nol es | dri ch Chem Co.)
8rl 6 nl ahsolute ethanol were heated to reflux—under R,é; %eg 88B" 28 s
After cooling the reaction mixture, the solvent was renoved under vacuum

The expeessdd quantitatively Wetsrnai of the laveeabeicouritoper imdraiper (opw)l of 2-thyhistine ifdofporategld and
c 0okttHe diiib level wiith dhaximaimeactiyity by thadiuedreplicate eal CBWE? gﬁéwetpstepe ntoxide, = .

ff t t .
yi eF’?fP aIuo E:% obtalﬂ‘,t?e ?r?;(gl'oy%: rﬁﬁg?ﬂmy@?gﬁ s basn four ere Ieve tazole, \‘K

"5" hE R T AR e ©

drlscb¥d of zero; those superior (10, 000+700 cpm) to Con A activity but less
35 Eiealmhmls&BwE@lsba}M asi 4 vihhethpseagadl tir legnidoleH2 2090+0002pmhyele otredd ade sal ts of

t h e ++aint Gwseitaving ap 8civIs(27,.9P8 + hPRG eam) @reater than- [eeamifoiwefe scored as +++. Sal t
1 T Te LSA actavnty grﬂ,z compourﬂp pesc ed in the above Examples was +++ in eac i 19 heny!
The actlw thla is mv t :
d
o i ?25%. A S e %@iﬁ cval bt o
i) VY. '191 §44r (1 1hb)éor§16bu§ d Wit é‘&rﬁntsﬂefbd\b kally m,thet ocyte

p1’5) lbtekiotish] fepdtted ydi‘bl’fahd!hfhatt Satadosdielel 6F 38 gyl THelreudlits dhtdife irpthesma& of 16 ;
Con eeerpeasantbdiin Ahe( taliebelgw imterensof thy percent imbibjtion afedemafoohatidn affordddtyleadtei et . -
al . test gBpgundassempired foghenogirydstagted gontiebli.g casuerys selutioniwithine gpmenyid):

Exper| mental | mmunol ogy, Vol.R 222:,@ 486 (1975). The cells were derived 3 *
fromnmale . C57B1/6 mce of fronmb48 weeks age, purchased fromthe Jackson
Laboratories of Bar Harbour, M T Con A was obtai ned from Signa
Chemicals of St. Louis, Mssouri. Eacfizcell cultu're (consisting of 0.10 m
thymus cells stock solution 0.05 m of.Con A stock 50 solution and 0.05 m
of drug sol ution)..was performad I n quadruplicate ari &’G@?’f’%ﬂ ar

p‘lQ)Ilferatlon was . ﬁasured aft;ﬁo 48 ho?ﬁB fé (,e fion at [&Pr].,
of %P

by put si hcultur t hy "Pc act|v1ty19
v Q?Qh.;b%q mséﬁﬂ E’nﬁk‘}éﬁ dmﬁ: C)rarmaburg, N4?() and then h

-determ nlpng,e'&ﬁw | nCOI’pOI’ﬂ{ehﬂn of 3H— tohetiyl di ne HBAt 0 cel | a8 ar -
c@oneﬂhmhﬂneihcl aci d-fluotdpheriyl an “dedregenment HBr r adi 0229 Vi ty usingba

I |q§d scintillation counter. The results obtained in this manner are GB
2 Q2w ressed quantltatlvely in terms of the average counts
per ﬂ?\ew(“é’fﬂﬂd g?’gf"é?'f"f t hym di ne incorporated at the drug | evel - with
maxi rmm activity by the quq@rupl icate cell cultures. These quadruplicate
determ nati ons are enpl oyed “a Nght di fferent-(gpncentrations of drugs in
the range 0.02 to 50 [err] T R pm val ue obtained i's enployed in
the scoring system On th|s3ba5|s four dlfferent levels 5 of activity were
establish ssay (LSA) and these are
def igHeP armag"“}ﬁ“@y °ﬁ‘r’1t ﬁ;ﬁﬁggg&.@@ﬂﬁ%@%w z., those levels equal
“to Con A alone (6,000300 cpm) were assigned a negatlve val ue or score of
zero; those .superior- (110, 000700 cpmy'to Con A activity but less than

| gyami sol e were scored as +;, whi l-eCHhose equal to |evanisole (22,008900

cpn) were scored as ++ and those. ha \ng an activity (27,0001, 000 cpm . ¥
greater than |evam sol e were scored aé +++. 10 The LSA activity for the .
conmpo q@-—gél-l i 1 Ryt D he ,ab@“-:-) mliﬁ?ls%&yﬁdbfoﬁﬂy RoAdulssRtifed 10 The 5.
ant i gk Bg'zyrb Stbs, %Vt;)r&iy a’ﬂ&ﬂﬂ’ﬁ hbt 8z8tb&rbatorhs, chibd, browi& bk ludro; Wi R

det Gthiahw e.duNSéaelgbéi&Q&pﬁbﬁnﬂnmbsammmaﬁml alkyl afi 0l e 2 cerbat atdnuep thierd dreng est
accoordudrg; rti92trints ipr edammsem <Praﬂldn substituted phenyjesgidsybatituent bewunx er
aps, allarmﬂr’(e earberuatprns ﬂWﬂ!O’Pr % °U’P°’t‘ﬁ%m P’Bﬁég’f‘ ?’ flug Q)CF taI |oI ogy

and ﬂl yl of\/‘b}oa ana ny t tuen ing
or al I E ?m e.,ﬁ% % chltﬁ]ére brte

meni ter ed
hydr ohal ide salts at a.
dose Iegq& @,nrpéguharsg@.bt ained In this manner 15 are
pgesent adt\bdindobﬁiéfwrﬁzb\mbﬁwnsikm&iyﬂs of- t he percent .inhi bition of efena
fornatlemeﬁninounhedcwneammemetis-emw as ctonpared to the non-drug
treated Gwmwmhngqfcé?'mE' is@onetpegrenrlt h no corrpound) '
7. A compoun ofCIa|m5where|nX|spheny :
8. A compound of Claim 7 wherein R, is phenyl. . _ _
45 9. A compound of Claim-8 wherein Ryis hydrogen.. o . o 45
" 10. A compound of Claim 8 wherein R:i is phenyl. - o : :
" 11. A compound of Claim 8 wherein R; is methyl. '
12..A compound of Claim 6 wherein R, is p-fluorophenyl and Ryis hydrogen
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?3 / kg, p.o. 2-thenyl | Gor b henﬁ ro HBr - .
29 2 phégﬂt Ey! ’ pheny hydT' \X,gen . y'—‘D'(gBer} 022 085,p° 8
2- phenet hyl phenyl - ' phenyl " HBr 48 25
4- n’et h@xypqsgqhqqan atlvely lq.tqrtnggfrtb ansrage countsped (cpm) of 3HRhymidine mcorpor@@d

25 e frug love ast b‘?“ﬁﬂf‘ﬁ’ 't'ffﬁ%
acc\e.p{ }eﬁrn ﬁeﬁstto nara ue obqﬁ iggv eScorm!(;;%r E I'5|sgg{§%lffere evels

- CH 5 of activity were established in the present mphocyte stlmulatlo ihed i he'?-'oyl
opt i ONahd ManHe KETsIRgHel indicsred, Wzl thosd 1kvels dgualto ton A alord Oa-'GOUEpm)h«Véilé oxy,
al koxy aedigned anegéalive eallEcn satroofzerocthbse superlor UMOO&WOG bpmho_,Co?(AiastMth batrgss or
f ur yl abanHevamiagle wrne $corediab i whilesheseeaial ta lexemisaidl23,0R0E 90 cpm)werescerad BHn

R L%?m% ﬂﬁ;g"lsaea i 7o HEA Eﬁgnﬁ’evw%%&?ﬁrgt?ghéi? b

fa ino nve
at o, smadsrwm e nm@ o th %& 1pp; and
R3is WAt 80 al., a.kéiaébor&ﬂ inkthb Prodedciih @ n bty foe ehtal { tuted
phenyl Memmi a7 . 15@A 1 1982). THe Ednkpoun w&eﬁama.s@aerdwwammma# gxy of 1to
3 caI@mvmémpom hydwhallge a#its, at @ dodellesel of 33 Zng/iy. Trep=its dbteheddh aliismannsher €isn

s [rRAvgsented in the tablehslewdn trmepiiherparcantishibition R@dpsva ohetigreaffordadby each 4, A
corrpouﬁ%st m@”ﬁf’Fﬁ?"\'ﬂﬁ de WeRgn-nggméﬁgFontroHle aqueous solution with no compound):
40 5. A conpound of Claim1l whereifa §] is [err] 6. A conpound of Claim5

wherein X is p-nethoxyphenyl. 7. Ac rga)lw CI aim5 wherein X is phenyl.
8. A conmpound of Claim7 wherein =5 MRS phpnyl 9. A conpound of
Claim 8 wherein R3 is hydrogen. 45 10. A

conpound of Cl aim$8 wherei:n R3 is phenyl. 11 A conpound of ¢l ai m8 wherein
-Rig methyl. 12. A corrpounﬁ of Caimé6 wherein R2 is p- f f,‘?ﬁ gﬁﬁenyl andzo

[ er r? S hydrq,g express,@d guanti t at |,,-yel y in tgr ns g yer age
counts per rz-ﬁa.u.t,,@ (cpm oi,_ﬂ[,&[,,;ﬂen%hym dlhw}oéé;,cor Pt ed at ) rug |evel
Wi th naxi m2qpraaéthyli ty by thehepyadrupl i caydogesl | CWHBrures. These

“quadr upl i c2:rhegeshdr mi nat i onshenve enpl oyedhenyt ei ghtHBti f f er en¥8concent rati ons
of Rugs+methonehengtiye 0. 0% flvgsomienyler r] TidrogrghestHBpm val u@obt ai ned i 25
enpl oyetg II n the scoring system On this basis, four different levels 5 of
activi ty r@coﬁ%gp“ %Hﬁgrrﬂn t he present Iyrrphocyte stinul ation assay (LSA) -

and these are |ne the manner hereinafter indicated, viz., those
| evel s equal to Con A aI one (689 0300 cpm were assigned a negatlve val ue
or score of zero; those superior 000700 cpm--t-dIfon A activity but |ess
than | evam sol e were scored as pt: dH-hRse equal to | evam sol e

(22,000900 cpm were scored as ¥+ -and those havi ng an activity (27,000

1, 000 cpBnePhamidebutichiRfhclpVadib s2flaBaitBh aits SR whdreii'Ris: 10 The LSA activity
for the conpounds described in the above Exanples was +++ in each case. .10
The anti-inflamuatory activity of am not X azol es of this invention was
determ ned using the standard carr ageenj/n-i nduced rat foot edema test,
accosoing to the procedure essenti al I_yC s described by C. A Wnter et. 30
al., and reported in the Proceedi ngs of tjhe Society for Experinental
Bi ol ogy and Medicine, Vol. 111, p. 544 (1962). The conpounds were
adm ni steorel—aX, al-ty,—-CH -heH-Esrom-atHl) e iwherdbbn XDis pliénglListignalie ponbsabistioyteld ohal | de
sal t s awitrealkibsfe! to@watbooBtoBB, hvgroky alkdxveof N ¢w3 Earborodtems. gbidroj bromhi os flvaierYds 15
are pr etbemt' edfuwgeqchée'ﬂam;@nﬁbflW?%St"@teﬁkv”bfa'kﬂ'rf’é1 36%!!%?" ﬂtmi‘ Shleiechiome
p
fden?g Qflgl 9133' ailf;)?\)ag igbgrzxyg 'ﬁf& T oms c ro fdesg Tt}pucﬁfnh 3%”?3 dré’@
rea (i §Jk w03 xmﬁ& stRQteGQWQR substituent b galky|
of 1 to 3 carbon atoms alkoxy of 1 to 3 carbon atoms, chloro, bromo, or ﬂuoro
2. A compound of Ciaim 1 wherein R, is phenyl.
3. A compound.of Ciaim 2 wherein R, is hydrogen.
40 4. A compound of Claim 2 wherein R, is phenyl. . _ 40
5. A compound of Claim 1 wherein R, is —(CH,),—X. '
6. A compound of Claim 5 wherein X is p-methoxyphenyl.
7. A compound of Claim 5 wherein X is phenyl.
8. A compound of Claim 7 wherein R, is pheny!.
45 9. A compound of Claim 8 wherein R, is hydrogen. 45
10. A compound of Claim 8 wherein R, is phenyl.
11. A compound of Claim 8 wherein R, is methyl.
12. A compound of Claim 6 wherein R, is p-fluorophenyl and R; is hydrogen.
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33 ng/ kg, *p. o. 2-thenyl flhor'o eny| hydr o

2,9 2[2%[’1 gnt Egll : : y nhnnyl _ E\lergnn yl_lDr %nz 022 BE&, 9
2- phenet hyl phenyl phenyl HBr 48 25

4- met hoxy phendBhdy tompoundiefUaim N optieesityR, is —(CHLY G+-agen - HBr : 29

25 dains 1. A4 ?ﬂi@ﬂ?ﬂcﬂ Qfﬁ'au'hé3ﬁvberﬁnlYasmnﬂnd the pharmaceutically
raccept abl e acr@ % %ﬂ 5 '51wher ein [err] is: X/ 30
- CH compoun aim wherem |s pheny X [err] wherein Xis

pheny| optlonéélﬁﬁﬁmﬁﬁ“"ﬁa&ﬁaﬁ Ewﬂiﬁ “ RS o 3 cai bon at o, 5
hydroxy, al koxy. &torpolfd ¢t Clafth P WharbiR RS rsh Qarno brono, or fluoro; Y.is

thienyl or furap Aeersipubdofiipiro 08 mba@inivyis filpnosubstituted with.al kyl of 1 to 3
car bon éoms Mwoum‘@rﬁﬁmﬁoﬁhmnmlsn andRAsphenvls 1 or 2; R2 is phenyl,
t hi enyl 5‘§?R°E‘ he'e GhE‘t’IﬂE@“rtuent being 35 al kyl of 1 ti®

3 carbon atom§y 'e' bon atons, chloro, brono
orfluoro; and32 Axoﬂ%gg})@ﬂ’m emﬁ.:l"%%”? to 3 carbon atons, phenyl -or
nonosubsti t ut ed phenyl sai d substltdent being al kyl of 1 to 3 carbon
atons, al koxy of 1 to 3 carbon atons, chl of{l bromo, or fluoro. .2. A
conpound of Claim 1l wherein R2 is phenyley A conpound of Claim 2 wherein

R3 is hydrogen. 40 4. A conpound of cr\éi m 2 wherein [err] is.phenyl.
40 b. A conpound of Claim 1l V\/nerein [err] I X[err] 6. A conpound of Claimb5
wherein X is p- rret hoxyphenyl . 7. nmpound of C aim5 wherein X is phenyfg

8. A cortBound Gﬂ"&ﬁ’%" 's Myl . 45 9. A conpound. of
Cl ai m 8 wher ei ﬁ@ gﬁ,r a'Eés‘”herem sBpheb{ 45 10. A

7.wh R is hyd -
conmpound of Clzy %-,5@1@5 N eﬁ%qﬁ pzeﬁ?ﬂen A conpound of C aim8 wherein

[err] is net hy.io Al;&npo‘unﬁeﬁmﬂhmdm&ferrm as okl wWory-eNR—2 i s p-fluorophenyl and
"R3 i s hy0rogers. AcoBpound of Claim 30 wherein X is phenyl. . 20

GB 2 022 085 B2 ACG“H_@ndNQi Mrearnzemwll wherer n [err] is [err] 14. A

conpound of CI P‘i}dﬁéPf&'%m\"z“éhefe flvdrogep of . Cl ajm.14
pr Rt e e i mas ;;[[P%gr kAt S TS
A conpoygd 0 of :Qﬁ AlcHthpolitidh 6 Cidif He% oQ @mbhenylethylamlno-4-phenyl-th|azole 25
5 18. A conpowelacbmsdsiionbitaintsa I’vﬂierrrRBe cdi'nd&ylﬁif|9@&Iibnyli|9mo-/l—(ﬁ€flrmuﬁdylpf

Cl ai m 17 wirdazelen R3 i s hydrogen. 20. A conpound of Claim 13 wherein Y is
furyl. 21. A c&?nﬁ@emepsmpne]famm%ovhsrmter rpnmoued -azémer'azxwpbeqsﬁuhwno)-i@-

25 of 5%2 W%gr?%@é B e S,

21 \Ahere gthed by infBYRmBtidh
15 . mmaeué f&Hpr rﬁigmcaﬁpmmbﬁfoﬂn )Sis PéFRBY In.claim 1 whlch comprlses
15 27. A cmapmwui:oorboﬁda:fmeﬁﬁmukerel n R2 is phenyl.
S
35 - ' R,—NH—C—NH, . 35
- with a compound of the formula: o :
2 b R . . -- RZCO—CH—R3
. R
- z.

where R R and R, are as defined in clalm 1 andZ is chlonne or bromrne and isolating the compound
of formula (I) as the hydrochloride or hydrobromrde salt.and optlonally neutralising or converting to
40 another pharmaceutically acceptable acid addition salt. - 40
' " 40. A process as claimed in cIarm 39 wherein the compound of formula R CO—CH(Z)—R3 is 2-
chloro-2-phenylacetophenone. :
" 41, A process ag'claimed in claim 39 whereln the compound of formula R CO—CH(Z)—R is a-
bromoacetophenone.

45 - 42.A process as claimed in claim 39 for preparing a compound of the formula () whereinR'isa 45 -
group : :
ol
—CH
N
X

and R,, Ry and X are as defined i.n'-claim 1, wherein a bis—substituted thiourea of the formula_:



3] A corrpound of Claim27 wherein R3 I & hydrogen. 29. A conmpound of dlaim
wherein R3 is phenyl. 30. Acorrpound‘of Claim1l wherein [err] . is [err]
.31, A corrpound of CI aim 30 vvherel n Xis phen . R

32 V\,her ein [err] |s hydr ogen. 34 A phar ITB.CEUtI cal corrp05| tion corrprl si ng
an i mune-regul ant effectixe. ambuntsof a conpound of Cdaiml and a-

phar maceuti cal |y acceptabl e\carrierll 25 35. A conposition of Oaim 34
wherein the conpound is 2- phfHytNthGH-AWTEH 4- phenyl -t hi azole.” 25 36. A~ /
conposition of Claim34 ei n_the_corrpouﬁ

2-t henyl am no- 4- (p-fl uorophenyl)- thiazole. . A conpositi on of daim 34
wher @iuded iR 8inFaABRPEHYMdtSrialiok the BEHEMANY BRRGBENANE:am no) - 4- (p-

fl uorophenyl)-thi azole. 30 - 38. A conpound of the formula (I) as
claimed in any one of Clainms 1 to 3§ or a pharmaceuti cal 30 conposition
as claimed in clains 34to3 3{_& n the treatnment of rheumatoid
arthritis and other di seases as STat Y2 wi th i mune defi ci ency and
acconparyzefl pRikeds AL biAHREIN i 33 SubsfinfidiI 68 Reteihisiord HEBA b Wikh Fer&retBa@sind  of

f 08 MHe&Exdrhplesas defined in claim 1 which conprises reacting a conmpound of
the formula: S [err] w | a: where [err] and [err];
ar e as rehed fonieed MiigstyC$taipnsry Qffica m(jthe/Copriar Redeel ypnbingren $#. 18A3.CRYHIE, by &b BatemSiBeat | Ng t he <
conpound of for MiIFE"TTS" AE"E "%’dﬂywd:r” T VRIS o MR PPEBBH o de salt and
optionally neutralising or converting to 40 anot her pharnmaceutically
acceptable acid addition salt. : 40 40. A
process as claimed in claim39 wherein the conpound of fornula [err] is 2-
chl or o- 2- phenyl acetophenone. 41. A process as clained in claim39 wherein
the conpound of fornula [err] is a- bronpacetophenone. 45 42. A process
as claimed in claim39 for preparing a compound of the fornmula (1) wherein
R is a 45 group [err] and [err]and X are-as défi ned in clalml vvhereln a
‘bi s-substituted thiourea.of the formula: . .10 . . -

GB 2 022 085 B- 10 [err] is used in situ as startlng rraterlal for t he.

- conpound of the forrrula [err] '43.° A process-as clainmed in claim 39 -
substantially as hereinbefore described with reference to 5. the" Exarrpl es.
5 Printed for- Her Majesty's Stationery Ofice by the Courier Press.
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