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of the acti vevamdgmedmmm Des @va@ﬁﬂg’&dl 10 lcoristithie anpueyotto@bf the com-

admi ni st3%at i d?‘?S’ n| suchpypa sﬂcgbréﬂhh Saﬁ‘l H will %Fn@tat% 'é?ba lémfldp i nt &ded for
oral 45 E'f o SEY Bt e s é\‘f‘fﬁtg’ ey e?& eg m s capsul es,
ini : vj}ﬁ r\hﬂm oft e has

w |l contain c‘iith 270 ¥ 0 5“’ tivity increases b
As not ed abovesn fpmlplbalma mnsnteﬁc ctfhctsre mgxﬁéxmuxm:m b9/t 808, "A/ao%ety of forns.

Vari ous Hi | ue;rjopom h‘@g’ or dl enﬁ“ﬁl ér%rﬁe @af’@? t:’:%&tal Rigotj ngr &di ent
may be Tablf Pi) ;imng t% % g\{aé rf&a}leé ent

constitute a prapertliopiig chan'tp ea@ogreen 561e1y for tlB@%bz’pbs@IBf sm&ﬂnsnhat a suitable
dosage formw || be obtained. Cbvi ousl y, several dosage 50 uni t

f be ad t Al th h t
T Rl et I T R

preferred to USEoCOEMAE bf DO, (0.0369 mol)csfrunmoﬂmg:ma&yada@aﬁtso 10§% Activity
i ncreases W tdetge paukwmtdrran aprsphfre thvraggenadded $.7hgag0.0335 mol) of Yeeeyl f ound t hat

the percentage of active ingredient may be 10% 50% 75% 90% 55 or an
even hi gher proportion. For exanple, tablets nay be prepared with a m nor
55 proportion of binding agent or diluent and a major proportion of

active materials. Tabl ets containi ng fromO 1 ng. to 10 ng. are
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A. 1-(5-Benzo[ b]thi ophenyl)-2-thiourea. To a solution of 2.81

g. (0.0369 nol) of ammoni umthiocyanate in 60 nm . of acet one and
under__an at nosphere of nitrogen is added 4.71 _g. (0.0335 nol) of benzoyl

5 1, 282,535

5 chloride. The reaction is refluxed for five mnutes then cool ed
to 40[err]C. A solution of ' 5.00 g. (0.0335 nol) of

5-am nobenzo[ b] t hi ophene in 60 m . of acetone is then added over a

period of fPfteen m nut es and the reacti®3fi xture heated at reflux ford one

hour. 5 %@_ etxpet?oﬁ??elﬂ&gd ur egﬁlﬁn ?%566 %qtm f q“ush d ice and
the precipi-tateds tjf > of 5- ;EHEET iﬁé‘o aﬁ d The
dried benzoyl thigy nbcso (ha(txe Té?g Qd;iEttohrimﬂure heated at rSffirx Uibd aia of

m . of ethanol arhdnlSO m. of 2N SOdI um hydrOX| de u5| ng a steam

cone. The ethanol i ¥ it encop ‘gh'@ b ot drpidrice aph ey ‘Pﬁﬁa ‘E’b"ﬁ’rled afd

aci di fi ed soiﬁt‘f‘ﬁh? st a % Jﬁfs‘b‘? STt rexidd ooty 3 is then

made slightly basdne ’lMcte}ih aldd is thcn LABRE DY reaatpaﬁluoamﬁemxm bystia axd Ekﬁilﬁwd t he

resulting precip Wfttatclenccfntrhtt:teﬂlmdochlfrdmead@r Udie mixture JiQ) then made ShgblYOWGth‘tiES vval% hed
1 rafe I (sh d7ecd S I (= 1 € cru

\F,)Mef’ Eeﬁt h;r e%q;do]g'cqogtgﬂctg m?she wx‘%lpet . %@Q%‘é&) sgtogs%ggu () gl'gh ’20 g 89

2- Met hyl - 2-t hi o- 1- (5 benzo[bietlh‘l oT)dhenyI )pseudoureahydr0| odi de

To a suspension %fhg? t|h ﬂ(ﬁ? Jé%{l hen}l)pfc doyrashydroiodi

1- (5- benzo[ b] t hi &p %’}g yl-aothipy n&l sy nol i s added

16.2 g. (0. 154 ngy 300 %%5&: :gé é)tixpgndﬁets Gi?)ol%)ﬁ?@ﬁ& rlnetH;l]lth gdﬁh??&ﬁﬁﬁ hegt ed

at reflux for folsthardd argefiox hutfes-fivh einucotheenhesitaed con seus teafegene,

raLt

repl aci ng the attt‘tl,-t‘ ri propy! tepper; (’Jbrf% DU rls coplad 2pde ?hﬂm xture
is cooled and th&" chggﬁ’ i ’S"I’“’?’illL Ered ﬁ;g% t?é‘iﬂe"\'i\n"ft*ﬁ"‘tég‘d’ﬁf BByl et her
to give 9.50 g., percent of product nelting at 183-185[err] C

20 C &8(2- KJm ial@zlowlxdaml@z laanmm zotbhhuznhﬁrb th| ophe 20

20 A S%Li&;ﬁ cgp % ({“)PM mo) of ace-t u::—thﬁjf-1 (5 henzoE)b]lguophenyl-

2- et hyl - 2-thi o- gr.h;l ecﬁ &I fg Ftﬁﬁ{ T alcohol is reﬁuxelﬁgt%;u?f&ﬂ%é 6@&&3\{0(:“ de,
2.28 m . (0. 0514 mdalrg is @en aRA mt oam ated 1o of). The Qil &GraddTBAkg wmt 100 ml. of

et hyl enedi afi ne aNdo&On fdroxide qndrihe Ipirtupd efatac,teﬂmith |clsi0rpfetfni m!ecthlbmfomm haar s.

Te'reaction SR g R At o 1. The

oil is nmade basi lorof&} 4.24 o

I
&0 tith Pylets ilealriel ¢ he
m xture extract eethyM atcchati: lahdo ik thyeugH heco hqneﬁptr m10”) of silidbgel (28—200 extracts

are washed # t h wesherThe d’rﬁtﬁv Oatﬁlh @H@ﬁ‘s@’d’iﬂm Etlbf’-aIOéuct,tSIﬂaemno- 30

decol ori zed be““’[ ﬁlgﬁ g%ﬁg‘? F%I 3 dw acg‘he sodi um
all

ld
sul fate and char érl.g’cﬁ Re acetic ac1d gtve diletma tﬂ IQEeQJt gave
4.24 g. of oily Fe:sandruef thTh:eysmbsfoltdwei bys wabhigs @ity @byl aetate gtves sooed'ag]y:lf acetate

and el uted #hrou d‘tit’ g ‘;56“‘1 o op the Sfjlrqte thglopoetpOBPRGLFs 30 35
mesh). The |n| ti g g cm %em the colum is the by-product,

5- am no- benzo[b]th| ophene (2.20 g.). Increasing the polarity
of the eluti ng agent to nethanol yi eI ds no further conpounds. The

colum is allowed to dry(ztft en. & aci d. Renoval

of the acetiye acid giveSsgly Lﬁm@‘ﬁ?%mm )s’?%éfh oﬁbeﬁﬂo z%hl hﬁ“hq{ﬁ%i et hyl acet gje.

Filtration of the crystsath@onfoml btmegi (gossm sihl) Y Nvdhiokd S’Lﬁl xyide&ﬁ@(i al.efgi ves 500

my. of 35 @e%ntm a;lltgtcplgtgr %ﬁ??j %33 @érﬁc@ﬂmﬂmohrehylsﬁmct)tbexzststb}t rate
(M a

(et hyl acet at e) Eﬁ’ | ’5 \I-chloi% lem}ﬂi ié,éf &‘m]tg @ﬁgﬁﬂ D %‘b ?)J the desired
product . hours. tur & do GRS t t&g ﬁltratlon The 45
EXANMPLE 1| prec:pttate 19 treated with chloroform, ﬁltered and the filtrate washed successxvely with
5- (2- | mi dazol i n- 2N§ \yipeL o‘i?%eti“@ wgmn d}rts l‘tr?fP ﬁg}anmldrtous

(3 € solution
5-(2-1m dazoI i n-%’ Dol T G Qfgg % layes. plas
40 fi ans @teutd el p@ﬂ‘cen@ dibhgl axﬁme oQasses of eluent

N- chl or osucm ni ng@eéhmtﬁi&@ 'MD ma@%r{als sgglratc 'Ibenmdslrttglatrsfut%wlmﬁbec@ s eno@d q@d (0. 00276
mol ) of 5-(2-imi | y? “%‘L P g. of the Hichjesrh dnidazolibhe i xt ure
is heated at flg%m‘l’nd as eg,fde Sa(ﬁa@é& Pondf*’6: 185 g. (0.00138
nol ) of N-chl or OSUCBINDR rrrde addmthmmi smef-tu,nxungs,sgm)t i1 B2iel, fsmpier) G 8901 € 45
hours. The ni xtur insoluble material renoved by

filtration. > he (1 doublet (}"6 5p‘fbg’c]i 8p§|(t1 sglels 245 GEb dopdlRh I 766 Hlzb 638 é‘rﬂn 55

filtered and the” ?TJBJ Rds RolMRBHEL reSHGELETh U ls¥ caV!e; lt}r means of me ;lflulesc
hydr oxi de and watidey the Dnepliyirge ciflorid @vaphrhied, aﬁmeaimexdhfsaﬁea&nvmfexﬂ] arN}d4 BOUS

sodiumsulfate foll owed by treatnent with charcoal and concentration of the

sol ution gives 0.280 g. of oil. The oil is chromatographed using
silica gel thick layer plates 50 and ethyl acetate -5 percent
di ethylam ne as the eluent. After two passes of eluent 50 over the

pI ate, two materials separate The nor e pol ar. subst ance |s rermved and

T Y L T T T T " o . - NOA NS - Y -



P.MR T[err](hydrochloride salt -0.1 (1H, singlet), 1.52 (2H, singlet),
1.81 55 (1H, doublet, J==6.5 Hz), 1.88 (1H, singlet, 2.48 (1H,
doublet, J=6.5 Hz), 6.33 (4H, 55 singlet). The | ess
pol ar spot is recovered fromthe silica gel by neans of nethylene chl or -

i de, the nethylene chloride evaporated, the residue dissolved in ether and

treated 6 : 1, 282, 535
6 wi th et hanolic hydrogen chloride to give 0.086 g. of the
trichloginated i mdazoline i2eo8pound as the hydrochloride galt.

P.M R—ﬂ‘ﬁewj—thwh*odﬁmﬂmﬁtj-ﬁ-ﬁ?—tﬁ#—smghﬁr—rﬁmgl et)
1.48 (1H, si with ethppolid hRiogfrl Ehlorgde nykied 0.08. 8f (tHd—ercwornwgdeéur)ildazollnES

EXAVPLE ||| <ompound as the hydrochlorlde salt.

4- (2-1m dazol i npgey! i ”%h;ém&ﬂo@d@@ih?rﬂb@ﬁlﬁf an'gﬂeboplﬂﬁmr singlet) A

5- Chl oro-4-ni trobenzo b t hi'ophene. . of “concentr at ed
sul furic aci 40l eulcvol B[(Eﬁ,ﬁﬁﬂrt,ﬁﬁ(ﬁ@deslet24. 4 g. (0. 354 mol ) of
sodiumnitrite and the solution heated to 70[err]C., then cooled to
5[err]Cg A solu- 10 tion of 28:&8 O (0.122 nol) of 5

5-am no- 4- ni t r obenzopig-thitaphenrganimn)4,Y Didtorobato tithdphepe 10 acid is

t hen added té- t-’h@hlmox‘gh géenaq[bléw era ure bel ow, 10]. err] C. T di azoni um
1t

o f@“ﬁfﬂ‘ﬁi@‘i - t‘yﬁ%ﬁsﬁfﬂ % us chloride

solution is %‘q %@Islo o
in 200 . Otion of 23.66 g (0ASNGENbH A Adokb-Nyde libpherGi 4<'=Hildof cr eacfoi on
stirred at reddnit eapeddad wo eancfxmxruﬂcSat a tcmperaturcrhelnutlesctﬁlandxaabmﬁ@ err]C. until

ni t rogen evoF‘tk‘ttW)H gé Srol E I (?‘l o 2 ‘?)ml of " added and
(he'vell ow pEEERAEREBLTEr ity r&%gé rre%féau e fhdiol "o yi ol
15 15 - ddiedbnd) the B0oud pREpiGENTIIeRH dad GEIrQalized i rem ni'oo &t hi aphene;
MP. 110-120p8FigC0s Rl %nlﬁ\rrhewe[blih@hdlez:mlbrléber@@‘[(b] t hi ophene.

A suspensi onBof4§ of 5-chl oro-4-ni trobenzo[ b] t hi ophene in

2.5%:qichBrotkhk
500 i a ‘g" el St (o uusn e,atsséﬂoﬁsQ-nmb&wrﬂ]&;mpheae 50ytion of 124.5
(0. 55 nol mlLodf a ald‘iDBSxeﬁﬂi 10 70° cclnlsammief w4ty (@S embll o28Mndtk . Of

g.
concent 2&t ed C*nydr d@mr@? inc2 1 Of ; h Pﬁrcye;;l{ﬁ#oladdedzdyowme, and e
tergo vat Iﬁ? g?{ %Rm’f“é precipitate
Inﬂ'd’ vé lidute®

reaction stif }ﬁ‘he cfg
whi ch forns so p;rcent aodluﬁx yd tibe QﬂheSM:&ﬂ@ Rared for iignOf hot water

and rradg5 bas rccmledvr dnlh t%eSQﬂmP}fgoldf hlte;ed Thc] solibB dipepived it etm%hlnurrh htdr oxi 32%
solutio® Th ¢de 0yeg S0 i ?ﬂ trate a % co ed, and
the grayish &?gé&r;ﬁ;ﬁfﬁé’ ,ﬁ%ﬁﬁnéq}d' %:%gb ol @g?ﬁé’ﬁ Pel®af® Gnd the ether

25 solution diied over anh drous sodium sulfate. Concentration of the
filtrate aff&rdk(, 72150h10r0-4-bcnm{b]m@p@n )7-th®1m5 per cent,

O
thi
4-am no , /- di &Jr' ! prs?j gfcgﬁ’nc i Ee{fl% .%) 8 mol 207 c[lr'r‘?fl wcyirtlfotg 3Hpon
recryst ATl Zéix!uﬂ@rs{)ﬂeﬁ Eat 8w @50'1 ﬁa

C. 1-(5, 7- Dioos¥ ﬁfol)-oﬂ‘i-bleiﬂz -ltl cblbl‘nl@@d@ﬂsﬂtylb@herﬁ -ift hj ﬁhU I’oEétxttone The reac- To a

sol ution, untey mrriturcr éq xe ﬂYme tesf((beno qofed dmse] mrnOf hi ocyanate 30
in 50 ”35 of gg%rc% 5 cbtlc éégj t“go 51§lu Sn :)l t ag%)gis 5 khl OI‘ de. The
reaction roxide in 1200 mICK WHEEE ThEmEal € aaea oﬁQfs ehRK cdn® For 85 Wb NUL eS then
treated wt hmamssltnmxltdmnd)fcoql@i 5131 ﬁ%@:‘u amdxc wnh cox(c@m@tw hyﬂndc)uo acid.

4- am no- 5, 7- aﬁ‘ a‘ed oxifthe reac-
ti on_ m X ur ec?r% f’ﬁ‘f ‘“‘ee?‘gm gty T crq “f”@g = tP\é’ﬁ ”alggﬁ‘ﬁ“bow edgi nto 300
m .

° waf er.” The resul t| ng precipitate of benzoyl t hi ourea (MP.
193- 195[ err] . )2- MsthﬂtZI-tblerléW digioro-4- benzv[la]dmwnv!mmdce&hévdraaﬂﬂcpI aced in a

sol ution of h’“" Pf"fatl C above and hydr oxi de in
sl g R S e
m nut es4s them i pdr&carcﬁdvhuc&mklemlamm wedeccacidic w t h concentr at ed 45
hydr ochl ori c aC| d t hen made ba5| c (pH~8) W th
concent r at ed™arfiQp tmﬁo ? Iﬁ%"%ﬁ"%fz"?g%@ ?g e%ai per The
above

precipitate b$i Nesmwesmon Btﬁbtl lamin® isGhka¢ (fil th for tfﬁ dELY % 40 of
product; M PTh2&tién @Rdirecis |c<]o@d and treated with 5 ml. of 10 percent aqueous sodium

50 ydroxide. The excess ethylenediamine is removed via vacuum and the reactmn mix- 50

40

e rh T
2- Met hy! - 2- t Bt i, e :&mar %ﬂ@%ﬁ%ﬁf‘bftﬁféﬁ cifoiRea
hydr oi odi de. qil is dxssolved in ethan& 0|t 4omﬁon0rfreaé h@}dr 0gs) ’Iﬁ{f t he product
of prepar at i oitalCpredipirete inrhd hydrochloride sh{y.of 4epmi 05,79ﬂc3[6romlz b]thfopmé&et hyl iodide in
225 m . 3%of nitkdfopcopdssofd th,dstred B‘r"d"ﬁhé‘ﬁ‘oﬁ 5°—253°C; yieldh &hpeseow| ed. 58pon t he
addi tion of ethgy .thep Ell\/fjgwo s6,Cigkd, t1ggoes to give 19.3 g., 45 78.1
percent of white sol id, 209- 210ferr] C.
45




E. 4-(2-1mdazolin-2-ylam no)-5, 7-dichl orobenzo[ b]t hi ophene. A
m xture of 2.0 g. (0.00479 nol) of the pseudourea (preparation D above) and
0.51 ¢..(0.0085 ol ) of ethylenedianine_is heated in an oil bath for one
hour at 160[err]C. The reaction mxture is cooled and treated with
5 m. of 10 percent aqueous sodi um 50 hydr oxi de. The excess

et hyl enediam ne is renoved via vacuum and the reacti on m x- 50

ture extracted with chloroform The chloroformextracts are dried over
anhydrous 7 sodi um sul fate, decolh#RiS¥%ed with charcoal, filtered and

concentrated to an ojl. The l ve t hanol .and the

sol ution treated vmltM%ﬁ?”ogeﬂ‘y?fllﬂht‘it‘&dé‘hbasldz%ﬁg Smgqet 1, @?‘ 165
precipitate is thesh Yidtit%ﬁ'ﬁlﬂ Sesabi (mf singlet), 2.52 (1H, doublet, J=5.5 Hz, 6.38

4- am no- 5, 7- di ch{stk; ebgz o[ b] t hi ophene 5 while the second solid is the

?eSRI red pro 28}) :I\g/IOP 251@;? ? % m§23£1amm$?-fh‘grobenzo[b]tﬁmphper cent. 55 5
R [err] A @Rmmgg ororb“'e g]thlophene
1,282,535 "To a suspension, under nitrogen, of 0.96 g. of 10 percent leladrum on carbon in PMR
T[er r] so (hydr 021¢3I rglr riﬁjeatsad 1 ed ds q_? aHs. 0§|gn 1) fol)]s:f mm(nzbdrohsdrﬂ I et ),
1o yo rp44-ni
1.95 (1H, dPUbl em j S 50 {rﬁrﬁt g ‘)r;n go?ts aggégdr{a% actx%nérgl};c r%ﬁs’nrr‘:g;y?tlﬁz?o?ntl 1% S

Hz, 6.38 The catalyst is removed by filtration under nitrogen, the
EXAMPLE |1V 5 ﬁltrate concentrated and the solid removed by filtration. The filtrate is extracted with

4- (2-1m dazolin- Qle lfalmdrli Emtﬂllcemetmlewqu[OP < %treph@mb jgé over anhydrous sodium

wes o solt ¢ CO! 110 S
A. 4- Am no- E chl exane so zorrbl Frghorw 1 charcoal After 1e o‘lé:ll %F%ﬁi }iﬁgﬁ uriqer
ni trogen, 0. 951(3 G-hefhe s tx&ﬁE ] SJ@rc&l@r Qlenﬂ-S-chlorobenzo—212 .
of water is adde[l;]talolsxerleumnmm-f-%fﬁl 0 g. (0 399 nol) of sodi um borohydri de
in 339 n. of water. mr])]tg 0 1985 nol ) of

5- chi or o- 4-ni tr oBerigg] ﬁfﬁ‘ s gwtte “’ (73 ol SatliurmiNGL 15 added
and the reaggi on;Mostdir & a&ckdné ks 21600 D.156 1) of benzoyl chidBild ehelk &8n f Or 20ne
hour. The cat al ysiixnirs xsrle:m]i/ade fbn tetn rnatuteenheurtdaed with nGgletivn df [28.7 g.

filtrate concent (ldf@aoRni “m p- é’éﬂl‘?f éﬂa}w H5l‘$1r apepe. E‘Phg‘ﬂtta‘t rate is
extracted W' th of water. Th fdtihgrﬁ i reg ﬂg é E
extracts dr2sed owghedan yedfeeuﬁ I il Msolution of 306 Uhif ateaterRﬂnmoa mh 25
sol vent gives a stytentdaquéﬁbaesowornbmwgddes dha dstuar @ helitdp| aveedmi cnnelﬁr forty

n- hexane and them"’?xk?tiiﬂt?t%& G L B e Pl SV of the
charcoal, 15 2.4 filcereh Et?ﬁ&ﬁ@\% At P o RV 2057 9. (80
percent) of 304- anpnaucb (Ml mcnbema-) Recr;stalhzan&nb}ft {at QRBE pRducVE e%m%[ era0] C.

B. 1-(5-Chl or o- 4affsedszbq pyire biodystieVpl Y 42—196° 6urea To a
solution, under pit n _hi ocyanate 20
'n 100 m . of acSt o{g’%‘?ﬁ%ﬁ%&aﬁ ﬂ%:é%f%ﬂ ig% @35 d°§ %ﬂﬁ%&ﬁ BBl oride. The

reaction 20 g_) 179 mok)‘bb(ihﬂlﬁyhxotilﬂe meat cimdi ofutnetha@bll mh’egtﬁdbﬁt réfimm f:mlrztilthaﬁsi1 t hen
treated Wt a sdpurepdion @p\ entrated to a cryst eyigugyphigh i friturated wit 35
4- ami no- 5- chl or o ﬁé‘%[%’ft“ﬁ%ﬁh&%‘f%“ PR e ffesic fca&’Sé‘t’e(‘J‘ﬁ reasrMeP- 248 et i on

m xture is refluxed for an additional 1.2 hours t hen cool ed and poured

into 600 . D. 4(2 Ttitﬁdamné%lameg)eS che:ectbbltzo[ hael dp| tate of beqzo yl
01‘0
o aces T L, LELAERG e L AT bl ey o St et ane
e -t t t- tl hl d
per cent aqueous e:mdtamn? hrydlreﬁxende’ed Egheumnxdmmamnso %azt yl Gﬂeoaﬁn&tmm cone for
1t 1 i
I:gttzzgnt rated h %ﬁ%ﬁfﬁﬁ mg ?J&f‘]’(’ww %g “n%’é?gg ggeaml tatm%qtm e’dmfvn"%thbaS|
onl atment of the ol T duces a crystalling
g hy dhofe é“;%‘
(pH-8) with concaatemtgad:gammng UFD. N peHees( | ofl Bhe idazoline producBNALH, | | t €7ed.

The precipitate 19.5wd6160. Wi homstrhé o the lg'dmehloiiae Ealtg:yw&agpenmemtrewf 30
product (M P. 17&utignpish ethanolic hyfeselfqsisagifl| i zati on of the crude product from

et hanol 30 IR, v, & (@ 933d0N80gBUSR0 Plegsiuct ; M P. 194-196[err]C
C. 2-Methyl-2-thio-1- (g chf(or‘g 4-bénzo b?p{n ophenyl ) pseudour ea hydr oi odi de.

A solution 8 37.9 BMR.OL&560 (hodrpehivfidet bub) t-hi-Bu(l8a sipglolluicd @Halbiogle), and 525. 5

gt refl ux for0 1;& Em)dm% ?;g:%gdtk@bq%lf gogngﬁg %@taghg‘e‘ﬁfﬁ?arggt t(:ag a

crystal line residue which | S tri turated Wi t ether to give
46.75 g., 78 percent, of the desired thA\t?L@)Vpseudour ea; MP. 210-
211[err] C. Argnobe ~(2-Imidazolin-2-ylamino-2-chlorobenzo{b]thiophene

! . . thipph
4-(2-1m daZOﬁ I n- 5 yﬁ'@m £ zﬂos g’l(g%ﬁl(énfe QbaNBOfeRld: HaOP REOEmI. of water under an A >

sol ution of 35. 12umgsphgrd ofDRifkepenizl w)ddcmlfq toheiorC bl ©0002.08.8050MbI) 6RsofiphQdtsct C)

10.5 40 m. (0.184 nol) of acetic acid and 24.5 nl. (0.367 nol) of
ethylenediamne in 280 m. 40 of tert-butyl alcohol is refluxed
for fifty-three hours. The tert-butyl alcohol and ethyl -

enedi am ne are then renoved by vacuumdistillation to give an oil. The oil

is nmade ba5| c with 10 per cent ~aqueous SOdI um hydr OXI de and the

e Y LR 1



material giving 11.60 g., 50.7 percent, of the desired i m dazoline product;

M P. 159.5[err]-161[err]C. It is converted to the hydrochloride
salt by treating it in ethereal _solution with ethanolic

hydr ochl ori ¢ aci d. _Rerr] (cnferr]) 3390, 3080, 2860,
1660. 50 P.MR T[err] (hydrochl oride salt) -1.44 (1H,
singlet), 1.53 (2H, singlet), 50 1.84 (1H, doublet, J=8.4 Hz),
2.00 (1H, doublet, J=6.4

Hz), 2.41 (1H, doubl et, J=8.4 Hz), 2.55
(1H, do@bl et, J=6.4 Hz), 6.33 (4H, 1sBngbet). 8
EXAMPLE V'

ds v f on a_solutjon
3-(2-1m dazol (Ztﬁ u}@,éﬂé 4nr%l;%f%h$rﬁérm%pgﬂntg1ﬁ%ﬁﬁé n%hélanol is added
3- Am nObenZO[ §ture. The tcmperaturc of the reaction rises to about 40°C. durin; é

the addilion 8¢ ﬂiUS-m&ﬂannﬂ)[b]mfop nch‘hgreadﬁ‘Bn EQGtipealr fofile thifnds i n 96 m . of
wat er urfder apd the catalyst rcraqv wip Hidsragonp throught @ G§enarcel’s padd d&wpeaceE ok @t i onsof 4. 00

e c filtrate is exigacted thh ether and the ether extracts
9. (0.105 m)lﬁ' gveisangfi c?‘rjous Es‘]%a{um sulfate. Concentration of the filtrate yields 3.00 g., 46.3

1,282, 535 creent, of 3- ammobenzo[b]thwphenc 8 hydri de
in 100 M. o water After conpl etion of the borohydride addition a

|
sol uti oq B. ﬁmwﬁﬂ qr! ﬂ&l‘(Zg (% i} of . 3-nj.trobenz Z(S%t hi ophene in
ot 0221 "mol 3
180 i o g S o ot e Theo
t enper at ure 8f6ch Qihobph&8 Sheh Qo Qb AbIE e wgr(aozm

addi ti on of tnh;e nﬂ mammub lz] ofdphehhinoph e eof afdweme nseai:ltd ami thg r&tuonr ed for f| ve

m nutes, mmmra uxeq °fc‘5*ft§ @lfes E‘WW ‘é‘"F i3 W@@ %dmrmﬁqdd
1 1th
" Super Ce ter Eléfo% GF 30 1tzorlé Zé aqueous sodmzxégé;h hf\ga eatl\/b.l’ kl)‘S The

solv
filtrate is exztsma ©éhe Wik t&tc d, aoighicl betrar€@dHyddHIdBic acid, then dri ed over

anhydr ous somadmrﬁlsmyf besie, (plibﬁ)cwm F‘altqntmedo#mrm@lmf hyldtoxide @m*ylchelpd% 3.00 g.,

46. 3 liggpd. Waghing o b £ %ﬁl’ﬁdﬁf g)xrﬂs.éﬁ%g, 31 percent yield, g
1-(3- Be%%o[b]ojt: ﬁgop%uécﬁy qufm{ ﬁg‘%u?;ejlg 2? A solution of 1.68 g.
(0. 0221 nol ) f 2-Api- 1 1-B-bémadyamabaayprddodreBRrdtpiodide. 10 20(0. 0201

mol ) of benzo | Acshmmfdel 3prg 1@0? ng%gf:\ delvmge mrspdqe:%;%gezg{énwem ux for
fifteen Bove 16 to 25[err]C
A sol ut on otﬁ gqlﬂ?:éeﬁ o ]nggthcrs%llxdyefdemi’%% %) éfﬁga heﬁ}iwﬁéhi ophene in
20 m . of aceteesnnﬂ SSHddéid’Cand the reaction - mxture refluxdd for
thirty m nut @s Q;,ﬁ Omé_‘%lmmo t hen cool ed, poured into 15
e R DR S0 P T 2 e
solid is 15.06 g. (0.0168 ﬁdlﬁ&&kﬁg‘ﬁﬁtdhxﬂmc 1. 0f.031D mpe bL&Bdc RIUEOUS sodi um
hydr oxi 8 and2 mbatf e@t-laltxyl alcohol is reﬂ&\cs ehrpqd@ursa‘ ‘Be meoglm@gwled,l mades cool ed,

iC, u 1 COneey undaer aspiry
gg.!SIdICf I( [e)lc-ik\ém) %ﬁ%&%ﬁ%?gw mlxtu;?: 1s Tea (:ﬁ%‘é dcé(’)dm? %mg exg'act de s¥i ght Ly

cipitate fil &;eitﬁdthhVﬂSdadomgchﬂf:oat hﬂ)aﬁhb’eisl apRctg&te&dWrﬁda MirkpeRergdeeﬁ 1.30 g., 31
per cent 3%i el @he 024300&1 aﬂdéqlvevmvetah of) Lihish gy g ERQ kAupent wol mSthenok: | - 19§[err]C
C. 2-Methyl - 5% Fpgplsarg B %@%ﬁﬁf P 55718 3 5 95 B dBtr e RPRO©B de.

20 ‘A'solution"of 1.30 g. (0.0063 nol) of the thiourea conpound
of preparation BR. #.."" (tm gl36%e 3080028600848. (0. 0075 nol) of nethyl iodide in

100 m. of neth LS I d .. f 1.2 o] The reaction

mxture is concgﬂﬁ'a’t‘@ﬂ, g%#d%ﬁémﬁ?%e&ugtm 6%&’5‘?‘33{:@?%\51% SIBRlEt:  of her .

Filtratigon agdﬁgz{yjnmgplaj 6tmel{$mgieg yield 1 98 g , 90 percent yield, of the
187[ err] -188 40

pseudo-
25 B ’ZSI 1‘;‘“ B‘I“In - W‘F"% e)fl‘;n 4 ol b th| o hene, A
sol ution of :ll-)i% 5 Shl. £@cn gge rea Emye
prepar ati on, is added 0.234 &. (060193 n(oﬂnf)ﬁuﬁ mlo)meoa‘ndeﬁehwktaﬁaﬁnmtﬁ@uﬂnd 1.87 m .
(0. 031245l ) fagfongy dreur Eheaﬁmon mixg@e is cooldd any the pfodbasr Whl‘ﬂﬂul?f?dalplﬁﬂeﬂohmﬁl S

T n (o] esire T0
e uxed For e IS, O SR SR SRP aL, il o o basic v 1
10 percent aqueous decana "conéentrat &éd under aspi rator 30
vacuum The resLRual.*di{¢m Yaliyerochiaridé saltp 3088 (Brbadntied, wéob.h sodi um chl ori de and
extracted it h methyl ene chloride, The extracts are dried over
anhydr ous sodi um%n*%{t’é" gﬁ%“’gp”de salt) 144 @By SRplEth 2L o™i coal .
("Darco%ois askedl stiefiaysis @dssidyRnk) . Renoval of 35 the charcgal and
solvent give an oil which crystallizes l‘,l’ on treatnent wth nmethanol.
The crystals are filt 8 d..and P%E of the desired
i mi dazol i ne GoMm_cy35. 5_,(1%%%23%1 %ﬂ 'I?/lslisllc %@? “%’E@?’P]’fgi%?) 5[err]C.

. R [err] (cnl eTsl)codeaOfutistOB6:C. )2&6@0 gl €18 mol) of 2-chlorobenzonitile VA R Tl err]
1.89 (1H, nmultiplet), 2.70 (3H multiplet), 3.33 (1H, singlet),




40 5.66 (2H, multiplet), 6.60 (4H, singlet).

40 E. 3-(2-1m dazolin-2-ylam no)-2-chl orobenzo[ b]thi ophene.

A solution of 0.250 g. (0.00115 nol) of the im dazoline conmpound of
preparation Din 15 m. of benzene is treated with hydrogen
chloride gas. To the reaction m xture I s added 0.234 g. (0.00173
nmol ) of sulfuryl chloride and the m xture heated at reflux 45 for one
hour. The reaction mxture is cooled and the product, which precipitates,
45 9 removed by filtration anq %&a}urated with acetone to givg 0.269
g. of thedesired chloro ﬁ i ne_product as-the -hydrochloride

salt; MP. 23650838Cof concentrated nitric acid thens hdfd dro \ﬁﬁ[l@(for i of ByEiehl ori de salt)
3080 (broad), silfaddacidl @BEtemperature of the solution B.kbftMelow 2@1Q: Hur(l yidrsolfuricor i de sal t)

1.41 (2H, | nati ditiop. A¥tef the| additidnyis EPmp: the tion iIs spirr WP pl
(4H, gl n %| Zt ) ur??c?r four d{gs,(then pom ;[nto 7 mt:?se of 1c§8§ter and t resulfmg f)recxpnaa}; goets) 6.36

filtered and dried 1o give 323 g., 82 percent yields, of 2- chloro-S-mtrobcnzomtnle,
EXAMPLE VI MP. 101°—103°C,

4-(2-1m dazolin | am no) - 3, 5-di chl orobenzo[ t hi ophene A
2- Chl or o- 5- ni & O&?é‘i; iporj -@trobenzo[b]thlophene-z -C ool ed s

RIERLET o e ERTT

1, 282, 530 glycolate in 300 ml of tetrahydrofuran over a perlod of 0.75 hour. T reaction is 0500 m .
of concentr at elbwed tq wermao] rdor Imtpemtsreaa:ld@dsohhmpvﬁl 300 21206 mbls) df2-concentr at ed

sul furic aci dshiorpe-nitshgsenns sn"rgalﬁf)o% félllydt”é%'%ﬂ G2 BEedl Pl err] C.
during the suE},‘L‘jg; e resulting precipi a &ris w1§‘e¥h an%oﬁﬁedq i'vé 3481g.,! S conpl ete,
the reacts on i$ pértdnt ficlfl atthgmfpdtaﬁmae;@ta- M.P. 240°—242tQr e for four days, then
poured into 7 liters of |ce wat er and the resultl ng preC| p|tate 5

filtered and &ri hX‘o*ﬁé‘ -njtyabe [blﬂg‘&?h WZIIC Rexyls if@

gt oF 5 S lacial
AP e SRR R g
B. Met hyl 3-aghfaip ad&lled o0 @val edirke} tsbliina vl REtivdr ﬁl&ft&)ﬁhxgbhahtmted sulfuric To a

chilled A9 xt uﬁ@d @Oequrl}r@ayedcbﬁ' agding, “TI&% P malg Of‘rﬁﬂdslyl lbe“ t5é4$§‘ um 20
10

of cold concentraj Hiic A
t-butoxide in solve dthe{l%‘o@l

f clg %g}ijét i on of
262.5 9. (2. 4251115712 &) theldiabd uﬁ‘)yaflu itH Q- adéeg slowly to n35f®9061 g3
t et rahydr of ur amlsmtemprmspﬂmmdn (793 fal. Zscdmmrated'l}tyéromaaud) ﬁl"he seactlon 10

al l oned 2D waisptitred ptorsep tf@‘r?g %rr@el e the t-‘*éggge 8 .65 Mol s) of
2- cALOABTHS T AR AR ‘?1 0LS é‘ﬁr B by dion! ur an_added
over a peri od r@fyst@lition from ethanol, U at 195-10&CL I ON i S St rred at 30[err]C.
for forty mn(l]J’qtes theg bQ{oured ]Iant([)b]\g,#“te S of wat er. The

resul ting, prectp JCROrp-pP{ntlEepea A th h r” Qﬁj dried;to %ve 376
g., 15 9%0305 ﬁif,m’s‘l’““ h fﬁea §¥L‘troe<£“"'éa%“ﬁ%> o 53 Blreen E.ml

240- 242[ err ] Cand 600 ml of 10 percent aqueous sodium H;ﬂroxxde The suspﬁsm thixdd at

3-chl or o- 5-ni ﬁ9°(§béwsz{rtlﬁ]mlmt@ them ecold g e xapi asale filtered and drled to yielthe pr oduct
of preparati oR®Bs P3erghs (’b‘thﬁ“Ff’oP‘)’d“c%md 1190 nmi. of hot gl aci al

acetic aesd ame NCACLY-ditkba-dpRalkpien@nd the suspension cooled to 15[sr]C
It is then A wellstrebd abliition atickegl ((124 ol latid saﬂu(pm;achusobumléommf sodi um

nitrite in co ti:@ﬁ?fﬁeéityé E‘{%‘Fu*ch?te 80;(3 fag AR i rea Ejﬁ red by
adding 79.3 go ater ﬁ'lf d 15'?' rtoc?pt lte[sgégf mg of th ude of
cold coneent r@i t§NJ:sF3ﬂ9|g3, m;iedemwsmmgsin @bmow]wogaeﬁ@ MO erLC. util the
nitrite 150°@i Beppistaldizhtiomof 4 hmﬂpamh iof1 ghe reendé gitogtuct Grom Gfhemot Ei®s) . Upon
conpl eti on of ™aiHal FHirh 1R a3 tnbi4°C ani no ester, the di azoni um

sol ution is addegdastRWl Kolobnsbsi@ioptechOn of 99.06 g. (1.01 nol s) of
cuprous chl ori deTom sSBnsivh. of Afl2.Z @Nos28 rnad)ed hymh’r@rrhxkrwcnm[bambﬂcnﬁhe reaction
25 1“3 st |a§§r§§g 8y ojfyré%ﬁilrlg&:g‘gé%mrﬁowgghemegﬁlggiﬁ%%%g of int$ 3.5
liters of ice- cutralzeDwith concentraidd “}ﬁgﬁ " j d overn| ght
filtered and Q@hibeRrm. OTHY! c¥es i&’% ied- aver /4ah m%?’é)dxmi sulR¥, Clobloriyid

title chloro ebdrenl thh Filterdd Evipdfier of Ge silvat givesden gt mblmmtsqhdxﬁpnom

.-‘

recrystaP?i zawiclin7%% emske 1P&IseRs, of ristde pragucts) 3EP.e62P +63°67[ err] C. 50 D,
Sodi um 3- chl or®- 3-0i 4 4:008 REQIRLABIQRRERE- 2- car boxyl ate. 30 In a5
liter round-bott (Nmﬁituf'g &Sles iﬂlt&ze[gjttw\hagljurﬁe BRICTSCNG. Q@Jsosﬁdl)rdfe}[e dbgre is placed
30 3Q8ng of é@alallomﬁllssﬁ irresy attrm tehpecatuge fos fifsgen mpruepalreapiusd C) 800 n1

of 95 persg ent nip ol of water Itr 3 é)f) prgduct Sollow % 7{;@!@2 Bdvs so
hydr oxi dé: Theb%nszﬁnse Tves, 66581 & Rk oltea am‘de’ 1€rrTC” Tor thi rtgt)l
m nutes, then H:oGlﬁeetara:ﬂm-tMo-amimdbesa:[t{]thfopHeﬁeer ed and dried to yield
264 g., 85 per Ce,@ncermate@ lyadfurje a¢i¢ &d.5 l@d detided d@pwise to a ghilled suspension

3-Chl or 0- 5- ni t(N&B &'PZQS [Zg]gt qg Fﬂé’Hé) 5- acctam1 -3-chlorobenzo[b]thiophene in 264 ml.

35 A well-stirred solution of 66 g. (0.24 nol) of acid salt
(preparation D) in 660 ni.




of tetranethylene sulfone is heated at 180[err]C. for approximtely
twenty-five mnutes (ten mnutes after bubbling ceased). The
reaction is allowed to cool, then treated with one litre of water
and the product. which precipitates, filtered. Drying of the crude 40
product gives 37.9 g., 76 percent of 3-chloro-5-nitrobenzo[ b]thi ophene;

MP. 147- 40 150[err]C. Recrystallizati.on of a small portion
of the crude product from ethanol gives mat erial which nelts at
153- 154 err] C. F. 5- Am no- 3-chl or obenzo[ b] t hi ophene.

To a suspdhsion of 112.7 cL LO 528 noi§2-53p 10

3-chl or o- 5- n|tr lger%pltpd] er45t e 3% ¢ Y1 oflo b 19 |dlel Ings.in
565 m . of wat %ﬁl (ii- ) &difadd 135-&41@@(15 YT mﬁé?ﬂ‘e hot% 5° og then éggonto
concentr at ed hydmlmcthdeo'rha:reamind yel h@rafctpant lisOfiltered, xdxssoted Ins dﬂc&ﬁfbm»(mﬂ for twel ve

hours then, dried oveg Vdsdls °t1 folgsiop d ?b um

hydr oxi de "and &XtTHE ta d }znﬁeff’;;ol &‘m“ﬁrgg h]e6 extPatts are

dri ed over anhydrous SDdI u ecélori ze char coal ,

then filtered. IEVAa ind&cm«sroefmttoheez%mmne |ves an orc{ \M}I ch solidifies to

1 o} Sus 10 O uct eparation

gg %I el d in 350 mil. o O%C ent cthano 'is a%de‘;icgcih ?%P oc'i\?um%)%roxxde
[err]-63ferr ] jets. The reaction is refluxed for 1.5 ho en cooled and pourtd into ice-water.

5- Acet ani do- 3- crhk QEsGlRe pedififate s BRBENENA air dried to give 14.06 A, 84 Xdektér, oIf 165 m .

of acetic anhydridue ¥t 1278-829C. (0. 430 nol ) of the chloro am ne of

preparation F |s 3'5 gﬁd a}t%i gﬁgl&’“’f nperature for fifteen mnutes, then
on (

poured 9f54 10, 165 ol QR 1R nidkd Enmifl &qﬂ&t fol I owed
by recrystial |i zpaﬁmrmrl afbb\emn 5@ ml. of glhﬁnm&aciglwgsau@lﬁr ddgl. 1o aGRllpdredent , 150f t he

desired anmi de:; sogtpn (pryppred 285 ¢in prcparanon C above) of525.28 g. (0.367 mol)-pf

tr id. The di Tuti
5 feetam do- - UL A . Tl ig"'ﬁgig}g {5 i rie . 35 rofloent 1 at od
sul furic acid rdcSlori¥ 1&8n mad difishSE Rad-on

(~10[err] @) ofioRd rrc d 8.2093 fordny hafr then po@tdiintodice-@ite hhd the lyelhwaird] t hi Wphene
in 264 m . cipitate Eied Drying of the product yields 32.03 g., 79 percent, of 3,5-dichloro-4-1 282 535
0

10 o eBHELITreR My BAC G, The reaction tenperature is kept
bel ow 10C. dur irng4{aifino-3,5- dxchlorobexﬁ&[bﬁwphéﬁe acid addition. The suspension is
stirred f 9@ one hduplutdn &G.30Q ke 088 Mol of)mimm borohydnde mcl(Juslhddwat&:e The

resul ting“yel | GioHiIee *pRIA uoétsl;rgeenran(rrerre;gf;s i std uoﬁl
dried over anhyrdr)q;gs; &iroum S %&f‘i‘ﬁe or| zed
filtered and mixture is stif@ing @ntQ; &ir& &r@n&@ezﬂﬂ% regmved]a? ﬁﬂﬁﬁ(ﬁﬁﬁ\ﬂcr of

nitrated B § odu TPO%%’F“C ﬂlﬂ@@noi rnled;, the green salid filtered then digSolwdwr ¢hlosq

npl e
d with ch , 30
recrystal Pf zed dfntinrdil mdﬁ’{g % 137’837?7‘%[ E e, of producr R
5- Ami no- 3- chl ok sté]hiaildnr@ ktof? ldfanol gives purified maten Omékisgtt pensi on of
20.33 g. (0. 0754°n%15)5 @f the nrtrat ed product of preparation Hin

350 m. of 90 pere et han i s adde (0.083 nol) of sodium

hydr oxi de 5 10 E&}‘ﬂ Pl 2-fhiouses urs, tfsen
cool ed and poured g rotos»sl ﬁ&)(\lﬁ&hﬂfogﬁf oﬂnﬁ%{g}om )Sglagc%n mﬂrﬁfﬁo 3&@0' pitate is
filtered and arhratedrar eefluxt for ffregremibdieObengrreate@ ditip @ sabeind of 8F g. (0.0357 mol) product ;

M P. 127-129] ef! g&g;gh‘m amige o ngﬁremsKunclﬁ)@ 8- onf 4ceﬁ>m 3 esasion BXcHE ophene.

A cool ed gdrspe@@;ta@pof( Shitiohten O %%e) . ’?’ fﬂ t% & trqmam ne
of pre- 15 pla@aliai sohifiord ofazbmue of 0 PPdantBqueo@ idamefsbemragi d is
gradual | y adde#a®i The sbitipn istsfigradead] 80 IBfor two hours, ﬁlsmﬂ land aitifepwéhamed as

described in pf; ’dE? . Ca"’ﬁ fXtupa Is (asyapH ithy fconcen-
ot um n 1 tei}’}@% o Zﬁ‘r:‘?éﬁ%‘r’é%rcm%é e R LT B s on
) of

rQ

solution is to a sol ution of 31 g. (0.322

cuprous chlori & | 32 0 I-Eﬁﬁ dlchzlg(rﬁg be;lgibbhmmgﬁlddlr@ylddécmhﬂ@r Crl c acid.
Upon conpl eti oggpf f ,ﬁgq LG 0] ST Bypart is stirred
at 25[err]C f &HuxOﬁEo OmllE hé qi ;h&:o Codiey Of mct?a luftﬁ;%it 9a | ow pre-

20 50 cipy vodine. Thd sobriedis tha d hedhert hﬁlecplﬁﬂﬁﬂ@tpreyblﬁkéjﬁlteéa t93 g.50 79
percent, of 3, Bdi%R|&r%-percent; of thlo“fomlm salto BERZAB bHMT Gphene;

134-137[err] C y, E‘)“ImrdazthZ f;mﬁm ,§1 hi ngm% ngenzolblth' Ophene
)

A sol ution of 0. 30Ghigure (of)s 01) CANYpdrn M) o3P N . Of

wat er 25 i 33%ad g0.03569 aml)aduwusdxms erhwcmat Butteronrhhtdilage:n&)r of 0.00198
g. of 10 Per ce Eegﬁﬂ g9 T*C‘fZS“C“"“ m"‘(‘i"“" ‘5 f’n‘% alkgline \with 49 perfent adueous eact55 on
mxture i s thepg é@ﬁm Sad ?Ggfha ﬁnﬁ% 5 (ti;l:\d oy 'Ell‘nh

3, 5-di chl or o- 4dxmltzeﬂdben:m;ﬁ hid heaepha mEhyﬂﬂg Alle gag ;ﬁ@rﬁ]ﬁ % the r eaction
mxture is stiVidgfors, 28| hadmodhioridd it of eﬂﬁlﬁlﬁﬁdm&e,aﬂdan{o‘itﬁ mataathyesbf rermved by
filtration under nitrogen. The nethanol is evaporated, the green
solid filtered then dissolved in chloro- 30 form The solution is dried
over anhydrous sodium sulfate, treated with charcoal, 30

f||tered and concentrated to dryness to glve 373 ng. 43.2 percent, of

. -, .



94[err]-95.5[err] C. L.
1- (3, 5-Di chl oro-4-benzo[ b] t hi ophenyl )-2-thi ourea. 35
Benzoyl chloride (4.12 m. 0.0357 nol) is added to a sol ution (under

nitrogen) of 35 2.99 g. (0.0393 nol) of ammoni um t hi ocyanate in
25 m . of acetone. The reaction is heated at reflux for fifteen
m nutes then treated with a solution of 8.0 g. (0.0357 nol) - ' of the

di chl oro am ne of preparation Kin 100 m. of acetone. The reaction m xture

is refluxed for two hours, then coql nd poured into ice-water 'Iihe
resul ti e__at_ﬁgﬁfigy_LLhmuma_(_M_sz_E_ﬂl{;ﬂ_L

filtered, m%@&dﬁy&é BreRtdeitrRNAhe predBitate thus produckd BGReked BnBwadUL i on of 250
m . of 10 pemaBRiherad pR0 WG OCUf Uk diyidd liMidazdiine| prodB.ORdpbtitio bf the ether wat er .

The sol uti on tesment profusefl appth@([43% g-JoCthe Product. vithe pesbined sofids| areteeystaind aci di fi ed
with cone c‘:;d ofm‘; W;ﬁ?egﬂf@d‘? BEhILGF B SHRYTENn Thibe Pk dgdaeoling ¢ heg made
basic (pH-8) "W WHHE Oricen- trated anmoni um hydroxi de, cooled and
the filtered preRi plfate-Washed7o)1600. et her to 45 give 6.57 g., 66.5

percent, of the_dj chI oro thjo P. 1 [er 00] e 45
U 2Nt byl - 2- ¢ BR] T 5. E HED ABSR eiTRbPERP G e P SR e
hydr oi odi de. 183 (1H, singlet), 2.27 (ﬁ{&féh&&)l,@ﬂ(@lf{ sﬁgl&?l g. (0.0230 nol) of the

di chl oro thi ourea prepared above and .62 g. (2.46 m ., 0.0395 nol)
of nmethyl iodide in 100 m . of nmeghano § S heated at reflux for
one- hal fyghour . The, 4 GAGLLAN fHai Emsze}t RletlyAtbgRncent rategy to 1/3
50 its vol une., s{l'ggm%{aoutgg%l? 500%24 6kl dﬁbfé}ﬁt—ylarﬁiﬁtglbaﬂo-and the

preci pitate fibjthiopliced (Exampl&§—D) in 16 ml ofedhtd»roﬁumzh s ad&dpeybdnt of of

t hi our oni um §dP{5 g \p-§p0758 chloroform he yeaction is stirred
4-(2-1 mlglazol 1%‘?"%@3{5& 3@&%{@& Prfrm%;ﬁtﬁﬁhgucéﬂf%ed t0 5 A

mxture of 550 he thi odroniumsalt (preparation M and
2.38 m. (O. 03579 ma:l“j (gfl ‘)dbwwb@nleﬁlseimﬁ&o,llémhé@ﬂed at 130C. on an oil bath
for 55 seven hours. The reaction mxture is cooled, made al kaline with
10 percent aqueous 55 eQdbgmyRy dr oxi de and extracted with
chloroform The extr ag@-Iinflathlin- e—@llaﬂine)lcs Adithjodebanzeb]thiophene  sodi um sul f at e,
treated with chﬁplts’emk thef prloqe@reelf Bxpe t@mxleuen@tzbbléznp g is Cﬂ*re oi | i

\

| S
e e e el
pr ecipitate guces the titVim B is r 1Qf &1 ?‘olaﬁﬁl ind re | enedi am ne,

i's renoved arpekssarel ayer of

1,282,535 § péﬁﬁléﬁ) 11 ether placed over
t he il ate. The pre o] L&Led and washed,
wth et tﬁér tq\gmAeetngjg qu] Remcr ude ?O?ﬁedéglz’]tq“%pncg product . Repet?tl on of

t he et her A solutigadf rfeiite. Oﬁdnul mmobmo[tﬂlthw&nag ancb&nur(eom oduct. The
conbi ned sol |“Ef%) "éla “?t’ﬁ?df 315 mllof glacial cgti (g) g P% acetate to
give 1.23 g. ™ ﬁfg%mwi i foep epgonrei i Aoml 8 i und; 41 P.
337-338[err] C

. R [err](crﬁeﬁ-rx‘\]ctax@@eﬂmtrq PMR T[err]) so -1.0

f -acg n 30 ml. of
(1H, singlet )atctx 2 fgﬁ 1;) Eﬁlj 3 é&a’?“‘f? zo@tﬂﬁ% 1llilnltrxrc?:«xc?d 1.88
(1H, singlet )add QM ; pefature, and held at

EXAMPLE3¥I | X6bm tcmp\.raturc for four hours. The product is precipitated by pouring the reaction 35

3- (2- 1 m dazol gy wa arffrcczuwor%eewz dolmm% Qﬂl&?‘%m
10 pmc;%h i (Qm;?? 73“@ %&w‘ Fyugfe of
3-(2-imdazoll n- am no enzo- b] t hi ophene (Exanple V-D) in 16
m . of chl or ofleslm nximedrenm@%atddentomtb@hmm on of 0. 1215 g. (0.000758

4 jve§-chl e 40
mol ) of Bromﬁeﬁ B a n%_ch"(?‘(f;_%t‘!ﬁm . zo ﬁph?h? reactl on is stirred at
precipitated product

room t enper at{r g (0fye IWeLhNro Aidhe M{? %
filtered to B8—M to gmez-aetﬂ;mmmga (6-dffor enaé[b]m@hedﬁmea@drehyﬁiarobr om de,
l.R J[err] (crﬂerr])

salt; MP. 233 234{%‘#%%
( hydr ob®ni dVi=aY f() givey @-Jmidef)bn-Z-ngxpo)-&chlorobenzo[b]thxophene.
EXAMPLE VI I |

6- (2-1m dazoli n 2 yl am-(zel)mcﬁzoﬁnmyhhimys;lﬂma[zh[bmpﬁ@bene

Fol | owi ng th gitrpted @comgling 119 nlshpacedirh of Fkomkene is con-
20 \égrte %"f? §% e fﬂ%ﬂ J Jhgﬁfi‘“ﬂ%) %]"”‘@‘[ By thisi R5psyetnia theen o% 4 nation
of this roduc 0 t hi ony orlde (2 nol ar proportions) in

benzene at r I uf give zmn«hoalﬂ@roq@nmeb]thmphene, duces the title conpound which
i s recovered Yyl éngiteal-Gorhlogrd-bepzs|bithipphenydribietes educed

r-;ﬂ’




pressure. EXAMPLE | X 25

7-(2-1 m dazol i n-2-yl am no) - 6- chl or obenzo[ b] t hi ophene 25

A. 6- Acet am dobenzo[ b] t hi ophene. A solution of 7.45 g. (0.05
nol ) of 6-am nobenzo[ bJthiophene, and 6 m . (0.056 nmol ) of acetic
anhydride in 15 m . of glacial acetic acid is heated at 60[err]C for
twenty ' m nutes. The mxture is then cool ed, poured into 100 m . of
wat er and the product 30 recovered by filtration.

30 B. 6-Acetam do-7-nitrobe 2[ t hi ophene. A

sol ution of?27 3 g— (0038 nmol) of 6- agé? idohenzaol[blthi gphene in 30 Y. of

acetic acid is §Raheqh ighe PmiueRBN1-B0I0R-Poelofb]th BRbure:Ofiyde@NCeNt r at ed
nitric acid xoadfdi%d .'It'lflyg m xt g’r_e 0i S set ioége%hglgy?fsomedeat oy warmto room
tenperature, andHdl @ site 23@-imidazolinopyyipmintdehiarobmeoltibiopifeesur hours. The

product is precipitated by pouring the reaction 35 m xture into a
water-ice mxture. It is purified byrprgerygiallization from ethanol.

The thus-olst ai ned conpB@rithidagolit-Aghmin)3,4-Dibagbentdigthfopiehcosidng sequences of
procedure to give }he. i%@ﬂg%i;l?é’éﬁ- Ylwp‘lfiﬁééﬁ'TﬂbemObenm[b]WlOPhenft 0, give

6-am no- 7-ni troben ﬁfﬁfﬁ{‘l {f& E;ﬂéjg;frmces xamploy JL t jug, Nyfgomosuccinthide in

6-chl oro-7-ni trobenzo[ b I ophene

40 VI-K to give 6-ch|oro-7-%%inopgﬂzo[b]thiophene; VI -L
to give 1-(6-chlorg;7:benzol b] t hi oph&W¥FLE- 24t hi our ea; VI-M to

i ve Do 1 - Bl R RS e B s s hyar B

i odi de; 45 VI-N to give
7-(2-inidazolin-2-y|anino)-6-ch|orobenzo[b]thiophen;.H 45
EXAMPLE X N X
2-(2-1mdazolin-2-ylam - chles-gbe zo[b]tﬁ} R

3- Chl or obenzo[ b] t hi ophen trat accondyng to t ¥gfcedure of Exanple
V1-H to give 3-chloro-2-n nzo[ bj t hi opheme. Wi ization of this product
in the 50 sequence o/ procedurest bel ow abfords the foll ow ng products:
50 VI-K to give 2-am no-3-chl orobenzo[ b] t hi ophene; VI-L

to give 1-(3-chl oas* 2- benxol b] t hi ophenyl ) - 22t hi our eaExample 12

1, 282, 535 - - — — 12 VI-Mto give
2- met hyl - 214 hi 0- 1- 3- chl §F Bt 2- benZofb] t hi ofheny! ) pshpdgugea, hydro-

i odi de; VI4N to give 5—Br 7—Br II—A—E
2-(2-imdazolin-2-4 am n%}-—BB- chl os-eBenzol[ bt hi ophendl—C—N

EXAMPLE XI 5 6 5—Br 7—Br VI

5- (2- 1 mi dazol i n-2-§1 ani n8) - 3, 4- b Br8hobenzB[ b] t hi opheTe Karte M N 5
5-(2-1m dazol i n-2-ylam no) -3, 4, 6-Tri bronobenzol[ b] t hi ophene

Repetition2bf the prodeduthe epinplex alwpihiord keadant isusplmgd My bircovospadingi m @@ i n
pl ace of N-chl obiﬂg‘%‘iﬂg‘ﬂ'%ﬁq.s?l B’Ualéégrﬂtﬁ‘écb iHG! &y CorsotitBrs .

EXAMPLE X1 10 =(Cimplazolip fy?agl\}ﬂ" g conpounds are prepared from

appropriate reactants by the above 10 pr ocedur es:
[err] YVHAI;I‘AW’EdClI;AINEb IS:—)}S Y Z

. stituted benze[bjthiophencs wherein theysubstituents are:
Exanpl e 25 (a) -(é:imidazolin— -ylamino)- 4-ﬁ§hloro-, A H 2;: X
15 4 (b) 5-(Z4midazolin-2-ylamino)-$4,&Hrichioro-, H L1144,
| V-A-D (c) 4-{5imidazolin-2-ylamino)-%chloro-, H 5- Br
7- Br [11 - (2-imidazolin-2-ylamine)-5,7-dichloro-,

e) 4-(2-imidazolin-2-ylamino)-3,5-dichloro-,

30 (f) 6-(2-imidazolin-2-ylamino)-5,7-dichloro-, 30

(g) 7-(2-imidazolin-2-ylamino)-6-chloro-,
(h) 3-(2-imidazolin-2-ylamino)-2-chloro-,
(i) 2-(2-imidazolin-2-ylamino)-3-chloro-,
the corresponding bromo analogs;
35 and the pharmaceutically-acceptable acid addition salts thereof. 35
2. 4-(2-Imidazolin-2-ylamino)-3,5-dichlorobenzo[b]thiophene, a compound accord-
ing to claim 1 (e), and the pharmaceutically-acceptable acid addition salts thereof.
3. 3-(2-Imidazolin-2-ylamino)-2-chlorobenzo[b]thiophene, a compound according
to claim 1 (h), and the pharmaceutically-acceptable acid addition salts thereof.
40 4. 5-(2-Imidazolin-2-ylamino)-3,4-dichlorobenzo[b]thiophene, a compound accord- 40
ing to claim 1 (a), and the pharmaceutically-acceptable acid addition salts thereof,
. 5. 4-(2-Imidazolin-2-ylamino)-5,7-dichlorobenzo[b]thiophene, a compound accord-
ing to claim 1 (d), and the pharmaceutically-acceptable acid addition salts thereof.
6. 3-(2-Imidazolin-2-ylamino)-2-bromobenzofb]thiophene, a compound according :
45 to claim 1, and the pharmaceutically acceptable acid addition salts thereof. 45
7.  4-(2-Imidazolin-2-ylamino)-3,5-dichlorobenzo[b]thiophene hydrochloride, a
compound according to claim 2. '



4 3-Br 5-Br H VI-C N 6
H 5- Br 7- Br VI 7 .H
6- Br H. . VI-C K L, M N 20 ) In each of the
exanpl es, the chloro reactant is replaced by the corresponding 20

brono reactant; e.g., SOCl[err] by SOBr[err]; Cu[err]Cl[err] HCl by
Cu[err]Br[err]i2HBr. *Al = (2-i1286ha%o0l i n-2-yl am no).

VWHAT WE CLAIM TS - . 1. "Substitufed benzotLibAt hi Ophencs. wherer
the substituents arg—Mgto give Z-methyt-%:)hm-1—(3-chloro-2-benzo[b] ophenyl)pseudourea hydro-

5- (2-i i dazol | n- 2- Yy AMNG e 242 HhiaXibiR 2ylaminc)-3-chlorobenzolbjthiophene.

25 (b) 5-(2-imdazolin-2-ylamno)-3,4,6-trichloro-,

(c) 4-(2-imdazolin-2-ylam no)-5-chl oro- ExampLE XI (d)

4-(2-1m dazolig-2-ylam no) Jrﬁdgioﬁ;g.k- fafRino)- -Dibromobenzo[b}%?&hene and 5
4-(2-imdazolin-2-yl an no) 532-bnidiAl §lﬂnino)%§, ,6-Tribromobenzd{B]thiophene

6- (2-imdazolin-2-yl amemﬁrs off tei pridedtr®-of Example II but using N-bromosuccinimide in

30 (g) Pace 2t Mthlpacresrinimide. prpdusss rity) Ul oORPORE. | (h)
3-(2-imdazolin-2-ylamno)-2-chloro-, (1)
2-(2-imdazolin-2-ylam no)-3-chl oro-, ExampLE XI1e correspondi ng brono

anal ogs; 35 10 and t hhedbliswirg cempounds|akeypreparsd ftosdperopriitedireathdis thy alre abeslet s 10 _
t her eof . procedjuges: 2.

4- (2-1m dazolin-2-ylam no) -3, 5-di chl orobenzo[ b] t hi ophene, a conpound

i ing to claiml (e), and g-he ph ceuti¥al'lxy- accept abl e
idi tion salts thereof .y . wd 3 O\ e

i dazol i n-2-yl am no) - g enzy[ B] t hi gphgne, a d according
aim 1l (h), and the phar t)cal | cceptalfl e aci addiTion salts
t her eof. 40 4. S lI\ H =

5- (2- I'ri dazol i n- 2- yl ani no) - 3*4- di chl or obenzo[ b] t hi ophene, a conpound
accord- 40 i toclgqiml (a)y and the,pharmaceytjcally-acceptable
acid addition salts thbreof. X Y5 2 Byl

4-(2-1m dazol i n-2-yl an no) - 53-+Bdi chl oHobenzo[ bHt hi ophen¥, a conpound
accord-  ing tdclai nﬁl (d), a?EgE he phgr_glaceut [ ?M;_/_I%céeﬂ able 15
acid addition salts thereof.3 g, 5_p O- VI—C—N

3-(2-1mdazol i n-2-yl ang no) - 2ubr ormben;n.ﬁb] t hi ogh.gfle, a ggrpound accordi ng
45 to claim1, and the phHrnaceuti 6aBty accHpt abl e a¥l-dCalldi,tM, 0% salts

t her eof . 45 7.

4-(2-1m dazol i g 2-yl amonQysr & e Aedafphel’ RO ONZOLALLAT ORDBEAS dYall oshlRtddde. 2z
conpound accor di ng bome katuhtle.g., SOCI, by SOBA.? Cu.Cl, HCl by Cu,Br,—HBr.

1, 282, 535 *Al=(2-imidazolin-2-ylamino). 12 VI-M to give
2- met hyl - 2-t hi o- 1- (3- chl or o- 2- benzo[ b] t hi ophenyl ) pseudour ea hydr o-

i odi de; ~ VI-N weAM W& CLAIM IS:— _

2- (2-i m dazol i n- 2- yl anl. reupstiB:ied Metuo[bixbiophedch whétein peesatituents are:

EXAMPLE XI 5 25 (a) 5-(2-i.mi.dazoli‘n-z-ylami_no)-?»,4—dich_loro-, 25
5-(2-1midazolin-2-yla "c’}@f;fm?g%%ﬁﬁf;ﬁg;ﬂj:_ CfHrophene and 5

5- (2=J.m dazol i n- 2- yl| angdn@Xz-inidhzéim-DLyldi AmEebY] t hi ophene

Repetiski on of the procedéimidazding ino)-3,54digklorasi Ng N- br onpbsucci nimide in
pl ace of I\I—chl%?rosucciﬁ Apidripdyeainh s 7didhleres conpounds. 30
EXAMPLE XI1 10 B I B Ol ik A RRgass are prepared from
appropriate reactants éﬁbyz-tzh&idaﬁﬁﬂ-e-yla&aﬂm)-3-chloro-, procedur es:

Al * X the correspoyding bromo analogs; 7 Exanpl e 2
3-Br 3ﬁ_| and the pharmacentically-acceptable acid agddition salts thereof. 35

2. 4-(2-Imidazolin-2-ylamino)-3,5-dihlorobenzo[b]thiophene, a compound accord-
ing to claim 1 (e}, and the pharmaceutically-acceptable acid addition salts thereof.
3. 3-(2-Imidazolin-2-ylamino)-2-chlorobenzo[b]thiophene, a compound according
to claim 1 (h), and the pharmaceutically-acceptable acid addition salts thereof.
40 4. 5-(2-Imidazolin-2-ylamino)-3,4-dichlorobenzo[b]thiophene, a compound accord- 40
ing to claim 1 (a), and the pharmaceutically-acceptable acid addition salts thereof.
5.-4~(2-Imidazolin-2-ylamino)-5,7-dichlorobenzo[b]thiophene, a compound accord-
ing to claim 1 (d), and the pharmaceutically-acceptable acid addition salts thereof.
_ 6. 3-(2-Imidazolin-2-ylamino)-2-bromobenzo[b]thiophene, a compound according
45 to claim 1, and the pharmaceutically acceptable acid addition salts thereof. 45
7.  4-(2-Imidazolin-2-ylamino)-3,5-dichlorobenzofb]thiophene hydrochloride, a

I

M s *




15 4 H 5-Br H 11 -A

| V- A-D 15 4 H 5-Br
7- Br I11-A-E 4 3-Br 5- Br H
VI-CN 6 H 5-Br 7-Br - VITI
7 H 6- Br H Vi-C, K L, M N 20
In each of the exanples, -the chloro reactant is replaced by the
corresponding 20 brono reactant; e.g., SOCl[err] by SOBr[err];
Cuferr]Clerr] HCl by Cu[err]Br[erri2s833s *Al = 13
(2-1m dazol i n-2Z-ylam no) VAAT W CLAIM TS -
1 Subeti 1t g HEploramh s rorile s S PR st 25

"N- isf%m 3 4 &iaghﬁrr %v'ﬂch’ contains an amount of active

(a) 5-(2- |n1dazo
25 ingrefint 15 pf 021d¢ ffbrdam m me any,ikgruf BEy-wighs/Bayt 1 1 Chl or o-,

(c) 4-(2-imdazolin-2-ylamn % (d)
4-(2-imdazolin-2-ylam no) SAEYE ar rgq; g;{&PgRKINS (e)

4-(2-i mi dazol i n- 2-yl ani no) - 3. 5- -Cons™ (f)

6- (2-im dazol i n-2-yl am no) -5, 7- dlﬁmlﬁﬁﬁlﬁm,

30 (g) 7-(2-inidazol i4andeuy W& no) - 6- chl or o-, (h)
3-(2-1 m dazol iBrin@d ydr a¥et M@ipstyB-Sedtio@Es00ice, by the Courier Press, I dnt?ngton Spa, 1972.
2-(2-inidazol i Fl“bQSh?]I ‘Hrﬁhﬁ’(’)‘)te"éoﬁ“m2{;’5!833‘%;"",',‘12;°’1‘,9B§&‘i‘1’,‘,%3 hedeoftEsPdnd"thg br ono
anal ogs; 35 and the pharnaceutically-acceptable acid addition salts
t her eof . - 35 2.

4-(2-1mdazolin-2-ylam no)-3, 5-di chl orobenzo[ b] t hi ophene, a conpound
accord- ing toclaim1l (e), and the pharmaceutical | y-accept abl e

acid addition salts thereof.
3-(2-1mdazolin-2-yl am no) - 2- chlorobenzo[ a conpound accordi ng
to claim1 (h), and the phar rraceutl \mimm“m‘am d addition salts
thereof 40 4,

5-(2-1mdazolin-2-yl am no)- 3, 4- d|chlorobenzo[b]thlophene a conpound
accord- 40 ing to claiml (a), and the pharmaceutical |l y-acceptabl e
acid addition salts thereof. 5.
4- (2-1m dazolin-2-ylam no)-5, 7-di chl orobenzo[ b] t hi ophene, a conpound
accord- ing to claiml (d), and the pharmaceutical |l y-acceptabl e

6.

acid addition salts thereof.
3-(2-1m dazolin-2-yl am no) - 2- bronobenzo[ b] t hi ophene, a conpound accordi ng

45 to claim1, and the pharmaceutically acceptable acid addition salts
t her eof . 45 7.

4-(2-1m dazolin-2-yl am no) -3, 5-di chl orobenzo[ b] t hi ophene hydrochl oride, a
conpound according to claim 2. 13

1,282,535 8. A pharmaceutical composition containing as active
ingredient substituted benzo[ b] t hi ophene conpound according to any
of the preceding clains and a carrier. 9. A conposition
according to claim8 which contains an anobunt of active i ngr edi ent
to provide from0.05 to 1.0 ny./kg. of body weight/day.

STEVENS, HEWLETT & PERKI NS, Chartered
Pat ent Agents, 5, Quality Court,
Chancery Lane, London, WC. 2.
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