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6 ferably at a tenperature of from 125-135[err] C | A sli gh:E

. Lo . aoanAar o A WA | L
EXGCESS.. Ofwl_.llﬁ; amene "F'. L T i+ i o i BT A, T G i s ﬁﬁﬂkh?‘wdw—_
its gglygnt properties ang fromabout 3 to 5 nol es of amine have
been found to' dive optinumyields. Larger quantities can be useg if _
desired.: ' ' Vari ous nodifications can be

made in the above preferred methods for pr_lepar\iAEg e fial VI '
pounds” of t higg ,i tion. . _ e en_starti al "A

roate g o TP ATENE " sPRGI AR or o b1 253 Yoo
brorID):4§;i hyd@foxy- 1, 2, 5-thi adi azqie pratws@s be reacted With prod/u/___
"F'' (see: Roe @I) ApgiediebMo.izssaguci ag iheicdesined - NR R efr 12
the 3-positifen gf) Coavention Application No, 731.333 - (32) Filed ztzfmytlbdsad' az_ﬁ
Al 'so, when Ra nERy skGion MplitSHENERW @0l ) (5%,1:’{1 ﬁrAg:riP{%P{nﬁ frils
product D' yean:heukiRa gl 'of\%ﬁc}?icat(?)%gam ”?t N Zr'o)‘jfgg (')‘ra" a8
fi rz-t . d%eﬁs) glomplett(:g S é%}fsc?nggéx p%x?ighfbwwr 'ikpb e epoxi de po %81
roduct and ihegy L EARRGs L S e A\
!Ot “wi |1 irepl acegi;hﬁﬁigli&cﬁl Ir_;:(éss;ér“f)lr o1 dﬁsgygsf g%{ﬁe(fléb%?/qoqr mng-
the fornul a: G20 17009801276 171191250 1108287 o o
amine of the structure f7erpjo-Copiligh De2Used h0 jplaghy of reactant
"F'. As lis usual, the amli8—i1§6-u2RdoKA-10XxcR®S200@02 i2i 520! vent. properties
and. t he Esecond o I§6 22Y 246 247 250 251 252 255 236525Y St age .Of t he

LT ED ) . A 78281283 2 9X%.29Y 3 ' U
oo 12 Qv coeous S TRBRERSL Amal o ol Tron 0
110-150[err]  "15 - 360 361 362 364 366 368 36Y 3A13C16C 3R13CiEHAD! y' T'rom
125-135[jerr] C. to introdudsCRsAINCNG TIO0RH BABcEhe 3-positi on.

In soneiinstances it nmay 2@2}353%3/91:3{3& AN 43X 4ar4sy 408t this r eagt.._i'c').n in.a

seal ed : _ 62X4556~€6%% 0,503 50Y 584 62 éq4r%f§8 : SR
20 ' jRoute Il is espesy gﬁ)yyu{sy; é@ 8% & 65?666 Pf;?ﬂ 7conpoun??1vlegt o
accor damce W t Rk Ngventor BURTONSSENDALY WASSON . . - 3.0 0 . lovention
havi ng a carbar(nczyl substituent I'n tlhe § posi tion. Treatment. of’. the l:j-_.:_
4-allyl § o : (5% THIADIAZOY E BRIy Rdi-azol - 3-carboxyl i c
acid " G! w th N bronmosuccininmde followed by I
esterification gi V@D t hWelCranuisyi Frosst & Co.Ancoamrigionilys e btstdmd Qisting
N--br'onosuccini m %der the laws of the Province of Quebec, Canada, of Westmount, Montreal, Quebec,
: . nada, do hereby declare the invention, for which we pray that a pateni way be
s . granted to us, and the method by which it is to be performed, to be particularly
5 described in and by the following statement ; — ' . 5
' ’ This invention is- concerned with 1,2,5-thiadiazole compounds. Compounds- in
accordance with the invention, particularly when substituted in the 3-position of the
1,2,5-thiadiazole nucleus, exhibit S-adrenergic biocking properties and have the marked
advantages of a Jong duration of action and effectiveness at very low dosage levels. _
10 The invention provides compounds of the formula : — e 10 |

.. A"/ZR'?AI'4 BT
ﬁ—n———‘—o—c— H—CH~NR5RS
”\S//’V . )?? e U
_ T

i and their pharmacologically acceptable salts, where R is 2 hydrogen, chlorine or bromine
L ' atom,. a straight or branched chain C,. alkyl group such as methyl, cthyl, propyl,
: - isopropyl, n-butyl, iso-, secondary- or tert-butyl or amyl including all of its branched

chain configurations, a C,_; alkenyl group such as vinyl, allyl or methallyl, a group of i5

the formula Y—X-—Z— (where Y is a straight or branched chain C,.., alkyl group

optionaily substituted with a phenyl group, or 2 phenyl group optionally having cne

or mere substitucnts selected from halegen atonis, especially chlorine, bromine and

fluorine atoms; and hydroxy, C,_; alkyl and C,_, alkoxy groups, X is an oxygen or :

20 sulphur atom, and Z is a C,.., alkyl group, a group of the formula R¥HNCO (where 20
R¥ is a C,_5 alkyl group), a Cy_, cycloalkyl group such as cyclopropyl, cycloburyi,
cyclopentyl or cyclohexyl, a straight or branched chain C, alkoxy group. e.g.
methozy, cthoxy, propoxy, iso-propoxy, or straight or branched chain butoxy or

- pentoxy, a phenyl group opticnaily having ons or -more substituents selected from

25 halogen atoms, preferably chlorine and fluorine atoms, and C,-s alkyl and C,_, alkoxy 25

o groups, a phenyl substituted. straight or branched chain Ci—s alkyl group, optionally
having one or mcre substituents sclected from halogen atoms, preferably chiorine,
fluorine and bromine atoms and C,_; alkyl and C,_, alkoxy groups attached to the
phenyl ring, or a group of the formula —NR'R? (where R is & hydrogen atom or &

! - [Price 25p] ; , oo
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I s advant ageously used and reaction takes place at about anbi ent

tenperature. As the 25 reaction is exothermc, the
I eaGldepneim-stsbeskscganakatl y ool el ToTarntarnstaetesh- T
peraturesfrom ,sli.ghtly. belowto slightl y_Ea{oo\r/_ef ?g‘glt iecn)'; tcggpébz%’w{«e—m :
for. best ‘results.- ¢« , - S .. Est . _
i : : : | . or another
3 ed with any al cohol, advantageously nethano _ ) . .
Ffe];(raft al kanol Y or a phenyl-[err] alkanol, for .exanple, phenylethanol- and

the reactPon . 1253709 tenperature is preferably 3
mai ntained al ca LARGE 5o el Qi To S%éigﬁuil 3 iy pomor aeaotlsh | © The
30- -t eﬁperﬁﬁ‘%&%zﬁ‘é laglélz;!nl }%tllaép,}]o% -andc Eé;ﬁxﬁﬁgggﬁeﬁgd}%ﬁ 0 0894 } s obtained - t
br omohydr i n "“4#m to which tliey attached, a 3- to 7--membere'§- 'rirﬁ,ﬁ eg._. a azinidinyl, _  k
i el gapetidingl, tpheselidyle piptrissll, \wt bdxalitromping r8s, dpfialiit Ravied Wheor _
i n good yi el digetqinyl, i _ : i : h ne

n good yie sub[strﬁ%sns elecirdfan Bydmxpdlict alkyl gnd Hidepxy €aGtaliongrpt,n t hg am _
[err] tofﬁ? EW.% . ; " . i f
Lel : and are jomed toget ] %‘P&éeﬂgr _n_@r%gcmoedulg@t. agm wef | ux or 1If.
IS form a 5- or 6- membered rin re_‘Cﬁl ﬁ" g?r 10lind, . hexahydropyrimidyl, thi- :

s} 1 i

v@lﬂj%f

desi rbd_ it Cadxolltényl; -ihiagifyl ObK pip & v substituted. by a kvl -
at hi gher tengepacus s or Fhmershittet heeiSey %] o M%Eéx 4 Egrl%ﬁ%dgﬁlgan or :c ts "
<Al Eﬁif] exygen, nitrogen or sulphur as the bete®Satom, preferablvl. D&xr}flpy.eat j.on fyther
SO|-Vent 1Br op en% pyrel or _-__' 3 o é‘d’ . -)_.b-_ aglaf TRF’ R? and R? is a hydrogen atom

pr ovi Qes. a -pr&%é’ 2 e%tg X ﬁg 1{‘—' .antprﬁL ng s_@i!ar_oxj_digg@aqg‘g is preferably a
25 t hi adi azol hydfgheu tlthay! a0 Be 2 benzoyl or Cz_, alkaoyT group, R5. i

o8l R | as
~[err] atom, a straight or branched chain C,_ alkyl group or a phenyl-C, J! § " ¥ Ris .

def i ned Abovealkangyl & NonasuBf écei mgighther bamdiéd kg Q[_Q,,.Ulﬁ’}]_, En?fe_a RG 0
al kyl ation vm%ﬂn%g E‘fa’;brq‘ °(ﬁ1g32’{ ﬁ%g@ﬁ?ﬁﬂﬂ’a‘: @r=QX onB@rdbneyprdp)l, Cs,a [err]
avingh

-

_ Iiyl, or ropp, sych ashug; ropa &inheghyl-]  al kyl |
al kyl, [err] 2-propynyl, “optenally h 7 f I?Flfc%‘s:%iérﬁycgitﬂ @gﬁmlogglnﬁatoms, Y
Ferr] C%C| oal ekpetiallyr ch.]al‘llﬁl’hﬁﬁ broGhire ld@ms,aﬂﬁl %l L}E ario. y,%Cl_T;-, alkoxy) carbonyl, -
: S 20 _ straight and branched chain Ci—, alkoxy and C,_ alkylthio, di-C,._s alkyl amino, 20 i5
: pyrrolidinyl, piperazinyl, pigeridinyl, morpholino, thiazolindinyl and thiazinyl groups,
_ * from 5- and 6- membered heterocyclic rings attached through a nuclear carbon and
i having oxygen, nitrogen or sulphur .as the hetero atom, such as tetrahydrofuryl, furyl,
{ _ .~ thienyl, pyrrolidyl and piperidinyl, and from phenyl and phenoxy ‘groups optionally
T 25 having from ene to three similar or dissimilar substituerits sclected-from halogen atoms, 25 -
: _ preferably chlorine atoms, and hydroxy. and C,_, alkoxy groups; a phenyl group _ o
. optionally substituted with a C,_, alkyl pyrrolidyl or piperidinyl group; a Gy cyclo- - . .
alkyl group optionally substituted with 2 Ci—s alkyl group and being for example a o I
cyclopropyl, cyclopentyl, cyclohexyl or 2-methylcyclohexyl group, or with a 5- or 6- : F
- 30 membered N- or O- containing heterocyclic ting; or a 5- or 6- membcred heterocyclic . 30 B
: .ring containing oxygen, nitrogen-or sulphur as the hetero atom and being attached . : ¢
through a nuclear carbon, and optionally substituted with a Ci—s alkyl group or with ¢
a.5-~ or 6- membered N- or O- containing heterocyclic ring such as pyrrolidyl, 2-methyl- &
pyrrolidyl, morpholino, piperidino, pyridyl, morpholino-pyridyl or piperazinyl-pyridyl; : S N
35  or R®and R* together with the nitrogen atom to which they are attached form a 4- 35 X o
"to 6- membered ring which may contain in addition to but not adjacent to said nitrogen : ¥
atom, one or two different hetero atoms selected from oxygen, sulphur and nitrogen v -
and " which may be substituted by one or more C,—s alkyl radicals, for example, . Rl
. pyrrolidyl, piperidino, morpholino, hexahydroazepinyl, pyrimidyl, p-thiazinyl, A%~ or
40 A*piperideinyl or 1,2-dihydropyridyl. 40 35
.., Suitable pharmacologically acceptable salts of the compounds of formula I are -
acid-addition salts derived from inorganic acids, for example, hydrochlorides, hydro-
bromides, phosphates and sulphates or salts derived from organic acids; for example, -
oxalates, lactaies, malates, maleates, formates, acctates, succinates, tartrates, salicylates, _ %0 . :
- 45 citrates, phenylacetates, benzoates, p-toluencsulfonates and other salts such as those 45 TR
that provide relatively insoluble products that afford a slow releasc of the active i
material, for example, 1,1 ’-methylene-bis(z-hydroxy-3-naphthoatc).
The compounds of formuia I, as well as their intermediates that contain one
asymmetric carbon atom in the propylene chain are obtained as racemic mixtures which s
50 can be separated into optically active isomers by known methods, for example, by 50 LT
forming a salt with an opucally active acid, many of which are known to those skilied ’
in the art, such as optically active tartaric, mandelic, cholic, 0,0-di-p-toluoyl tartaric,
or 0,0-dibenzoy] tartaric acid, or another acid conventionally used for this purposc,
Those products” and intermediate. compounds that contain 1wo or more asymmetric 3
55 carbons in the propylene chain are obtained as diastereoisomers, and cach diastereo- 55
' isomer. is also obtained as a racemic mixture which can be separated into its optically’
active isomers by known methods such as described above. Resolution of certain
representative intermediate and end products js described below in the Examples. All
compounds of the jnvention can be similarly resolved and the invention braces these
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T 60 compounds in the form of racemic mixtures as well as in the form of the optically 60 %
. active isomers or diastereoisomers where appropriate.
. - Although the compounds of the jnvention gencrally possess S-adrenergic blocking
: properties compounds of formula I in which K!, R? R%, R? and R® are hydrogen
; A atoms exhibit B-adrenergic blocking properties 10 a marked' uegree and, within this &
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,ar e at
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group or Y[err]
are |linked together to
h q ;,a:_g G

and Z[err] are each Cferr] alkyl,

groups and
formvmth the carbon to Wnlch they

t_O. 6_ HE[Tbef ed caf Uut,yuft, ﬁ‘rlmw‘_& —

R et &

Brie sl r

ST & TTh Whi ch [err] are hydrogen At oI

Y

R[err] .S a,group of the fornula -[err] where X[err] and
Z[err] hre as defi ned above 15 The conpounds of Formul a |
in which Rerr] and Rlerr] are hydrogen, atons nay be 15
pr gparej by reacting a corrpound of trb%f,@r nmul a: :
fefrd v 2 —~where f-L«neeI——a-be#e——m—t—h—an—Qf—ganr c
hal i de ¢f the fsagroub.acompoundsein r“]hnchméine a)ﬁﬁrzer:heql chain €8¢ hikplr grmg, eptiotpllpmi ne atom -
20 - Routbéwrsva f aed |°Eé%~l“ Ak sttnutlné of d Prefrhgapdact 1HAISENBMe:
20 - have particularly good G-adrenergic blocking properties. % [1 rr].

. - “The preferred ¢ m ounds of tie vcnuon are thercfore 1169&& SS/ e form ﬁ
Pal Isadi 4m- on charcoaf’ I S advantageously, ed -as a_ catalyst for the
reducti on whil e <. lithium al umﬁ,nl umo,h,y dse advant ageousl y used as
reduci ng agent . The ‘eonpound- 35 A | ﬁaw ng ‘the’ substltut ed afi no
gr oup may be formed i'n situ.’ \s”" _ 25 ¢ :
Theyg f olfl owi ng- exanpl.es. i-l | ustrat e represent ative corrpounds In.fa this -
i nventi ¢n where R® has the ljdited asfefioyivinhie thbpeedisiegeagrdprd pr ocedur es.
8 : i Within each of the above discussed subgropg3f zor@pounds, those compounds
8 ; m wmch Ri 1&. a non-buléy subsitjtuent such as a hy drogcn or halogen altom or LE 1 .

Yeenyl or, C, 1 ate 'lll\ u:nf but short agyin
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. and methods generally used for this purpose, which are known o those skilled
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hi s tr elattherapy and each spgyes the need of certain patients requiring tregggpt withipgengi xt ur e
L ract®BFe
to Yival
- 4- (2 &ompﬁm&spﬁfomﬂﬁm)mtﬁ)nZTﬁc biotoedllicamgitls@. intravenous administration of

%

graded doses of the selected compound to rats which are then challenged with a

standard dose of isoprotcrenol, a product known to be 1 S-stimulant. The ED;, for
representative compounds of this invention tested according to this protocol is included

Jin certain of the examples that follow.

The clinical application of B-adrenergic blocking agents arc well - known " 10
physicians. One use for the compounds of this invention, which constitutes the best
mode for-use of the compounds known to the applicants at this time, is for the control -
of tachycardia that may be drug induced (as by isoproterenol) or brought about by
physiological conditions. In view of the considerable amount of litcrature that has
accumnulated concerning the use of B-adrenergic blocking agents, physicians would use
compounds of this invention in any of the known.conditions where a short-acting or
long-acting agent is necded, such as in the management of angina pectoris. _
" . .The invention further provides pharmaccutical compositions comprising, as active
ingredient, at least onc of the compounds according to the invention togcther with a
non-toxic pharmaceutically acceptable carried, diluent or coating or excipienit. These
compositions may be presented in a form suitable for oral, rectal or parenteral adminis-
tration, c.g. in the form of a powdcr, syrup, elixir, pill, capsule or suppository, but
preferably in the form of a tablet, solution, suspension or emuision. Thus, for example,
compositions for oral administration may be solid or liquid and may wke the form of
pills, capsules, tablets, coated tablets or suspensions. Thus suitable tableting excipicnts

gﬁ'i“l’p‘grl dine is

o is drawn
22 of o
of .

0

35

40

45

include lactose, potato and maize starches, talc, gelatine, stearic acid, magncsxum

stearate, and polyvinyl pyrrolidone.

For parenteral administration, the carrier or excipient may be a sterile parenteraily
acceptable liquid, e.g., pyrogen-free water or an aqueous solution of polyvinyl pyrroli-
done, or a parcnteral!v acceptable oil, e.g., arachis oil, contained in ampoules.

. In compositions for rectal administration, 1he carrier may comprise a suppository
base, e.z., cocoa buiter or a glyceride. The 1,2,5-thiadiazoles can be formulaied i
the form of the frec base or in the form of their aalts and may be used in conjec
or admixture with organic and/or inorganic solid or liquid pharmaccutical exc: . =ats.
No special probiems are involved in preparing suitable formulations of these .

iu this
art, arc suitable. if desired the compounds can be administercd anng with or fermulated
together with other active ingredients. o
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Step B: Preparation of
3-chloro-4-(3-tert-butyl am no- 2- hydroxypropoxy) 1,2,5-thiadi-

azeje-hydrochl ori de FARS NP D1 SN U
nol#) of 3-chloro-4-(2,3- epoxypropoxy) 1, 2, 5-thi adi - 15 azole and 76
g.fy 1. 05, ‘ol es) of tert- butylamnne is heated and stlrred at 60-70[err] C
figlg 1 wo. and one- hal f. hours. Excess tert-butylamine is renoved i n vacuo

g 42.4 g, . of resi dual crude. product . The Iater i s di ssol ved by
: _ihng Wthﬁmyrurp of diethyl - 1253709 ' ether and water . -
GHtaivwi ng 2.5 g. of sodidgidydmexs tion €y tblge(; 'S o€ ted—20 . _
nd 1 he aqueous phbeing idspek ta apbigch r%t%‘sﬂlt'tio&eb?gicﬁ% rg’gﬁtftnenﬁiia s Eﬁgﬁu”'@t her.
Th Et her ea| 20 capsulcs, ampoules and suppos1tor1es axe)@\am;d:ds f girdereo ’aﬂee nit Wambed L

WK h; smal | vok UITESC %oicl%ﬂ}qm ma dmifja q;pted for oral administration may
exfielss of 3N hydroeabll edssh R Adapte a‘eedjﬁ ﬁ‘ﬁ’g It‘io 10gmg, tca'tff am"ed or at esl

t o (ﬁl’ yness *" 5 mg., and preferably 0. ladﬂd bl &f El@sa 5 ma meﬁiqt,é: éﬁ;‘gf}lmnb by
az#adt ropic dist | I I P‘(?ringa ?emeeméleetohldﬂﬁ’p: thds &ympmmyt&taajuimaﬁom 2gllbyl e

5 ryst a1 qu g} % man i ds ofﬁy elgé;taﬁégong}mqﬁglcggncgt g. (49 5% of

251 3 --chloro '-dhhem -dcst: ik baro LY 4 Hi™orm L catyherisseyied Bpeseygr more, 2, 5p-

thﬁ:adr azol e 25 . RAy&Lr ochl oride, m p. 159 161[ err]
Gig 3 Recrystal lizations-fromt ang, sol vent m xtufe- - :
gr.j; g a product nelting at 161 ”1h 63] er_,r]ﬁfgf\‘gq 21,?5 r]=0.093: rrg /kg )

pllysi s calculatedfor [err] . C; 35.77; " H '5.67; >
>3 123.46; N, 13.90; Lt g 30. N Found C 36. 11 “H, 5.37;
1= ]23.33° N, 13.820-- L e o3 o
Stkp C Preparation of - e !! ?'c"’“""?”"z”
3zrhl oro-4-(3- tert butyl am np 2 hy pr‘erp{xy'ﬁ -t hi adi -
'_;f" e. ﬁ ‘5'/7'2-// SRl lcll A azati ' ‘
ttl or.o- 4- (3 tert butyIam noMydr Xypropoxy) -1, 2, -th| adl azoI e hydro-
#l oride obtained ih Step B is _n.gutra":r zed: wrFth aqueous sodi um carbonate o
the : - 35 free b 78 t hyl ether.,
pr renoval of the sol vent, the resjdys ﬁ "\ ¥ 35zt-|6<gpe R
Hcrystal li zed from di-i sopr opyl ether .giving the froee base as col orl ess
#i $ns, mp. . * The 2-R-4-hydroxy-1,2,5-thiadiéfbie’ @) 8¢ Frlardd- with .
-2Y |y si s cal ? | at élﬂdrfndjﬂ, ogqrqv de product “cn \letgbcan be scparated ffg:;hlll?;}?eg?t?oxg infftft?:gxg; I5
8. b6; % ""“' "!} ehl 108 Idgayy,g e cpi 'glohmn(js?used in excess for its solvent4fdo- 15
Auhd: - C 40 80 5 O ,C op:fni o?r'gja s Qﬂ" (::! q.lt:re g wxilll:ggng up to about
P . 40 re 55-<70° C The reaction of * A > and eld i g a A Eta]t%é%rﬂéﬂresf;ﬁ:
gscribi ng ngt hodsf ef traces’blbvsrcn icheelvasi 43 aOEataﬂ RE Pradé&RA Gralysts bcmg qu))cndmc, | 20
duct s of i s |}:] ermcxmc p;gf{u cetf"'}%t meﬁm ahrhgthtydenrqmde bises. NS GiraciBn ARSO| UbE

fi gur a- Agucous sodi l% ftly t Fiscqd albell trdaflordTthe cpoxide-(Dand '
um ; :
Fisoners of t héort BRSO Mﬂd%é)ll‘rge&amt hy r?m t(:xi gﬁ e s oL Sbout 207, )

ptical rotafdon dtsxrt:mémpazoenprm(um) I-ots nr@gerﬁxﬁl an%l{iss Gn‘ e ﬁ p(r V},ﬁcgéﬂ ues

{ vien throu Its §°1Vfél“ P’Ol’emessztisom 3 to SOmt)lesf @rihd hein€ 68RO Mﬁ@ﬁtarte 2R v&@ t heas
ual rotation ofl gl Cﬁ«eé'%l [tﬁiﬁ produet. Larger quaqtisies ¢ap de tiwgd if4®sired. A step
kevorot at.ory st 1 a”tempcratine between aboutr ambiént tempcrature and 90° C.

({ y olgh it is preferred to usc tcmpcg}atu es of from 60—7 has also been
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tion 1 - . i %61

| ati on of ' :

-3-chl oro-4-(3- tert butyI ani no- 2- h)flg]ro%_é(s)%oxy) 1, 2 5- th| adr azole 35

the O O%i-p-toluoyl-(-)-tartrate . Step A A
med sol ution of 26.5 g. (0 1 m)le) of: J{acemc 3ch|oro4(3tert-

'yl am no- 2- hydrgpxl){rgVl 5 th| adl azole fromExanple 1, Step C, in

m . tional ‘me % ' fhg'“ 5 jthjadi ded'htcb isgcomgriere tly saabaut i on of
38.i6 g. (0. 1Dl e)f hd s do g%‘;é 3_1"{1:20(113 of ghe acid chloride with a dzazoalkane
-tartaric aci dI,B,S‘rﬂﬁ%/m V.hl@fﬁ u@{n iong B tﬁﬁ mﬁ}ﬁ J%t;) tht at
¢ r] C. THA thg mtcrmcdmtc “C”, which ma rbe(cmmrteattedhc dh o!cq_Q: fx 0
shed with 25 rr1 ce ;{Fs %559 b‘:" ﬁ?lte tisie negfiod) eand€F. cBurse, be used for reparin
cts Where .\ ag} p paring

g. lof crystalli ne "proadet: G’Cﬁ‘ JEPE} MY deg. ), ([err] +77.5[err]
¢=2.9 in
I
£

3




9 1, 253, 709

9 CH[err] OH). The crude salt is recrystal lized five tinmes from
fl: LG\ ~|:Trres‘,p . ht i . e M’l‘-....«.-‘ﬁt ‘FG? = 2w N G w ¥ D . 1 A..:Mn.m-guhwsuu.

of eprﬁ"é“ﬂ"’é + -3 chI or 0- 4- (3 tert butyI am no- 2- hydroxy- : _
propoxy)kl, 2,5- thr adi. azole hydrogen O O-di - p-toluoyl-(-)- tartrafe m p.
166.5-7. D[err] .. C (dec.), ([a] [err]+.80.6[err];
c=2.51in CH[err]C]—l) 5 Step B: The above salt (21.0 g.,
0. 0323 nple).is’ shaken with a mxture gf 5 m. of water, 14 .
(6—3-7—\% e) QZSMB-—aﬁHee—ﬁ——ﬁ————,—,—_——g—‘ :
di ethyl ether. Two further ether extractions (2 X 50 nl,) . ar.e 'performed and .
the conbfned ethereal "extiact .is extra,cte’d«?zt)n’de with 30 m. (ca. .0.04 nole)

1. 38Nt hydr ochl, Orr c acid. The: amm?ér—fﬁsﬁwfﬂ‘act ed once.with a snall
agrounts of diethyl.. "0 10 ¢ etrve\ﬁ,ﬂan?d then basified with 10°fl. (0.05
nol e) of §5N sodi um hydroxr de sol.uti’o The 10 |iberat ed base i.s..extract ed
vith 100f{m . of diéthyl ether, fall owed f)y two 25 n1
portionsjof ether.. [The et helrceﬁlwmggg1 hS 2 %ccgqogp Qﬂ'e qs\gfth 20
nd . (Zox 10 - the 12\5::;%2“:1 which R3 is arlj xig(ﬁfat rctﬁr’iprrsl g@lﬁ?épo MhOUS
magnesi upn  sul f abnend evapor at ed to dryness ' under
reduced pressure to give 7.9 g. of. syrupy v =
(+)-3-chko g4(3tert but yl am no- 2. ;5:

Xy) 125th|ad|azole([ ][ gﬁ[err] 024|n CH[err]O—I?

hydr oxypgo

The syr ug (7 9 15 g.) is dissolved in 115 .
of warm § Skel | ySOl v R( .Ei\s are Qs de‘l{ ed aboblg trﬂ ah aQune opth ?Jrg i L-I>NR{R‘

t he sol ugion all S04 R asdgm 3 e de8ued WMt h race of
racen ¢ pase .. Also in dcu;rdancc with thaﬁlﬁ}eduerf EonrilmeidQUf the advedtioD A WEIEHORY at ur-e.

The crystal |l ine isellydegarentotipepiretby wentihee copptndzf dhrefbdmulaol ume of "

Skel | ysokve B ", -and dried to give 0.92 g 0;0!'()7"; 3-chloro-4- 20.
(3-tert-but¥l am no- 2- hydr oxypr opoxy) # #%0l e contani nated witlf a

smal | . 20 anmount of the (+) - enam , mp. 59-68 C. The filtrate

affordedg5.6 9. @fierd K)RY, R3 and RNkRRO definddl abokeand X164 4 chlormb"bi/ braRine @tom, 2 -
hydr oxypt opoxy) with aiParhine oftthd fcide BIRENHNwhere T8 8ndR6&e 5{ defitiell abve.( [ a] ger r
er from

+6. 7[err}, c=2.5 | nTigH oerlvruﬁ | hqﬂaremg%n ight érsw hzaqosaecento rmryHe rr=
(1 N \ n J 1
,oKel lys )l Vl@ B g{ﬂ} e c (.)l‘ s Qgp poud A hxg'nt lka 15
(lal g5 14 grou , rr.QL'n n ’gt EECEJ;) test ed
as HCl sgl t warmmg up to about 100c 25 re AnaI ysis
eal cul at gd for [ler rl]’lémyf of ULK thl@:ﬂﬁd@ styrging Hateﬁah!)?‘A”{}re kllQSVanpiundS%@ @1, S
, . e made from known starti r.a s. gcn ingfhe thig .
% (])_g’ 5 282 0 4ad1azoles “A" cgﬂmscs th}ag T 'zcuon of dn R eﬁqflllé'& (%NI? with agnbmum 76; 2(£\| '

- 1990 O . hydroxide to p the corresponding a-R-a-amino-acetamide hydrochloride which .
ectl on D product,- whcréQ acted with SCl,, Brcergm,r @ﬁhl&fylamlme, provides the desired

+) - 3- chl or 0- 4- ( Bdatligrole- YAt I BrsomesinRs hz’ctr @X‘Sﬁ {;cz* dre thSoramum-acctanude 30
tthi adi azbl €y hydr Be Cb{; PRt «r-ammo acid such as an CH(NE }— ith

ot ot o (ERLEPSH i o iyt o Jhsky ?‘;:raz;’ﬁ“rrr% e
zole (1445 g., %ﬁ %eatocEgrnﬁ Blo8! §JCL, SO, bithidtyldmttine Bfprévith Yid iilhtaz eeA’ﬂ et her

s treatbd with an excess of ethanolic hydr(}gen chl oride solution. The

precipitated solid is collected is '.@‘E 1 and washed with
gnhyg]gﬁ 5 di-ethyl . ether to give 1.43 g. f?ﬂ"l] 3-chloro-.4-(3- tert butyl
of 2- hydroxypropoxy) W,&S t»l adr azoo e| d lf? hl oride, -mp.

*#48-51[efr] C. Pre- . n of this materral in
gt hanol ith diethyl ether é}F’fords tﬁ‘e«ﬂroduct wiih mp.

148-9.5 L., ([a] [err] -7 65[err] - ¢c=2.75 44 err] OH). :
Anal ysi sk Cal cul ated for: [erf] .. HCl: : 4 40 - e C -
35. 775H 5.67; -C, 23. 46; N, 13 90; S, 10. 60,7/717 A - 40
Found_ . C, 35. 88; H-.5.74; - d, 23 GIIPW 5 —CB—a/LQﬁ-’B‘l : :
| ic .. S : N "’

: T ] 5

- J-e

1- S S : : T : - R
e ‘In ihe sccond route, the thiadiazole, I-—d, (which may be prepared by the method
- 30 'dcscnbcd in Route I) is reacted with an amine, “F”, to produce an appropriately 3- 30
Is . substituted product I—e. When the amine “F” is a primary or sccondary amine, the .
o~ 40 reaction is advantageously carried out under pressun_, however, when the amine is a
ig I heterceycle of the type defined hereinabove the reaction readily takes place without

pressure by heating the reactants at a temperature of from 100—150” C. but pre-




Section 3 | sol ati on of
(-)-3-chloro-4-(3-tert- butyl anm no- 2- hydr oxypr opoxy) -1, 2, 5-
t hiradgi-azol e 45

of;(+) 3-chloro-4-(3-tert; 45 _
butiyl am no- 2- ‘hydr oxypropoxy); 1, 2, 5-thi adi azol e  'hydrogen *

O

dr'§ness and fhe residue treat ed - 1,253,709 S wi th 5N sodium
hyéjr oXi de SOI w-i-op—as—descri-bed-in Qnrf L nn"? " The mxture then.is 6 .
ex’r-,;2 rraét«ed t hree tlfcrebiy Wl Bhend:eletulrwa fedrh a25— DBl O Aitighteckcay bfethe ahine XFP act s
ar; ‘washed is gencrally usegl for its spjvengy p eqs ancblfr«r ebouram Semelesof amiae have

dryness: to gi ve 18 e":?vﬁlff‘ﬁ &O%f Tﬁﬁ’gﬁg‘ gei§ o canmc ’Sffeﬁﬁo‘if‘frﬁf

3-t ert - butsyl aniocodrp SEXAR HORRKY. F
de I is the 3-chloro{omtomb}Ahydfovt1,3,5qhi dralz&lc,ﬁh a5 Bd MReEd iwfith Bdducsl . O

Iil ysol ve B " %f Roug @IlitbdeYtl@rqd%mlhe desired —~NR'R® grOUP in thc 3-potidompér at ur e,
&

ded wih o T IEANE i e rle e ey
Thg ;I egends wsed Eﬁm@f‘éﬂ E iQU tof &rB&Ghd Ihed §91 'eztlﬁygh e afﬁ-jf oW ng

ignificance. " [& will @¢plapetthe dilor e or tebmmfnd ;ftbxﬁﬂxeicﬁyefoﬁrﬁ@Cd froductl o b idr@fla At

] err] C. (or other given terrperature) ,ft,;),e 4D " line of sodium c¢=2.9
ingQH err] OH! signifies the concept ot &b@,_pﬁzerduct (2.9% or other -
gi i én ~concentration) in nethanol (or”ot er }spemfled sol vent). 10
1,253, 709 : Y 10 24 hours. The crystals are’

liected and dried, to glve599. of ()- gf:hloro4(3tert-
i3 yil ani no- 2- hydr c}%‘g Ksb’g q 0D 8- srin¢trarel i EERRE could e uit8. i6-pPacS bl raadtan [ a)
usvzl; the aminc is used in ex £ sl Tt t 3]
rnjo[err]) 5 and {9 SplycaLprpRe !?? ﬁ'@r{fﬁe@*gher
3 stage of the reactlcn is adv: mta ously-carrie o t erature of from 1 0 15
Cr'j. F’S of cryst al I 'Cﬂ% 13 C tgrﬁ" ﬁﬁ‘e ril(i roup into the 3-position.
nf Her |iquors updn s&ﬂ@.ﬁ)ﬁfaﬂ:hd @Nmiyn B@a@oﬁrﬁtﬁg’cdls ao Tcﬁl"i'}a outOgtim eadtidh- inO4 sealed
9 -i3-chl or 044- (BVCSSE'-1 o

€ {butyl ani no- 2- hydr oxypr. opoxy)- 1, 2, 5-tRakediizole, "mp. 57-60[err] C.,

B 113.31; N, 15. 96 S 11 90: -

Salctii on 4 . P%rfarﬁtlﬁ' %}” i :
=9 43- chl or 6-4- (3 tert butylamﬂcr-2 hydroxypr 1,2, 5- - thi adr azol e
ochl ori de A : L5 . A sli ght e>({:ess of et hanol ic
Mdriogen chI ori de; SQ| UIJ on |s added sl ovvly to {+m¥'red 15 S

@ Jtion of - (-)- '3-cbt 0F0-4-(3%

t hivadi azdfe s (1 66

t- butyI am no- 2- hydroxypr opoxy)
6.26 nillinolés;mp::59- 60ferr] 5%”“" Iée-AsHsSect i on 3) in 50
of dry i etH§/~l_9 ther. The resultlng .

i pi tated soI | dis coll ect ed, vvashed WI t:h .anhydt-8us

ihyl- et hey, dri e . :

3y chl or 0 4 (3m %Lﬁg EE ﬁnng compounds in accordar;cc1 nth thlc 2
1] ucnt tyl-

oxy) - 1, 2, 5- t hbao, 220k @an;hYedf 43 o W B R s

]+7.9[err], C&&rlﬂcauon gives the bronﬁﬂvdnn “H”] Bn h@dkdud solution of N bromosucunuﬂrde :
ion 5 is advantagcouslyf werd a{ch r@mtumf takes place at about ambient temperature. As the

3-chl 4. (3 ) it copled tos mpipfaindthq temt 25
o e o

C,—, alkanoi or a phenyl-C,_, alkanol, for cxamplc, nhenylethanol, and the reaction
. temperature is preferably maintained at a range from below to slightly above smbient
30 temperature, such as in the range from about 10 to 30° C. The bromohydrm “H?” 30
which is obtained in good yxclds, is then reacted with an amine of the.structurc
H,NR* to form the thiadiazcle product I—g. The reaction with the amine is
advantagcously carried out at 1'cﬂux or if desired it can be carried out under pressure
o at higher temperatures, The amine is gencrally used in excess for its solvent properties. -
35 The invention further provrdcs a process comprising reducing 2 3-R-4-X2 1,4,5- 35
ﬂnad;azolc where X?1sa : _ .

Sy el . Casn
cmle e, -

i e i e e

2o e © et cm g
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‘di -p-toluoyl-(-)- tartrate (see Sectlon 1) are conbi.ned, evaporated to .

a?f?ﬂ lﬂtcnm ‘9&”%}5%?6 C he

& ] ' 3) : Mp¢ 0—6‘//9—-6‘//—-072 3l[err], ¢=2.5 in [err] Further-
4 iifi cation glves (- ) 3chlorx 1(3tert butyl~ . _
¥ no- 2- hydroxypropoxy) 1, 2, 5,,; adi aap,Lmamigma»ﬁQ 60[err] C (ED[ err]

@ 056 ng./kg.,. tested: :as hydrochl ori g salt.

dhliysis calculatedfqr {err] 107 G, 40. 68 H; 607 -,
d 34, N 15.81; § 12006. ~YC "’“”’””W% Found C, 40.46;, H, 6.21;

10

- 15

-

35



25
O, O di

o]

aC|d in
cth ed i

recry§t

of hi-ghl
(-)-3-ch
azol esghy
Cla]lerr
Anal ysi si
83.3; H,
Foundjg
pr ocedur

(-)-3:ch
but yI am
0, O-di - p¢
ether,.- g
crystall§
base g@f f
(--)-3-c
mp
cal cuf at
6.07, G,
Found:
Section
(+)-3-cht
Fol | ow n
the ™
(-)i34ch
50
Step A,
free org
afford -
(+)-3-cht
pr opoxy)
crude ba
()-3-chl
t hi adi az
recryst ak

(+)-3pchlo
11 |

_p_

"kﬁc‘mﬁ-’(‘j‘r'b;m RIS
hydroxyﬁropoxy) 1 2, b- thladlazole in 100 nl .
(0.0972 . :

er17

dr ogen
1-80. I [err},

£ 53.1;. H 4 99;
b set forth in Step B of-SGe%ﬂhﬁ(&AﬂMshKﬁtlomed for the-
treat ment

pve a free- base ‘that- -upon: fractl
?l on from" " Skel 1 ysol Ve€qB o
Or d's )

ad for

;-\'
bty

b

j the priify ﬁg

O di - p-t ol uoyl
toluoyl)-(+)-tartaric acid.

-tett bUtyIantno 2-

-(-)-tartaric acid is replaced by
25

_-_ AN T

Thus

TR ——r

\

=

of anhydrous et hamol and 37.5
nol e) of C)C>d| p-toluoyl (+)-tartaric
are mxed : and
049. 1 g (77 699 of the salt,7n1p
'S"""'"“""‘
30

225 ml . ef anhydrous et hanol -
two hours-at .5[err]. C tolgk

i zed tlve_tlnes frontanhydrOusOethanoI to glve 24 .g.
enri ched

oro-4:(3-tert- butylanlno 3 h%%‘ﬁ??g?&poxy) 1,2, 5- thladl

O O.di - p-toluoyl:- {#)- tarbrate mop. 165 6[etf] C

e I ARy PPN

-

- C=374in: CH[ef :
cal cul ated-for ferr}.. -4LCE% —4}-Nh_

5.25, O, '5U44; N 644 'S Agot
5,86, N, [.94;

5 o -'c,'
o ' -~ . 35

S 4. 93 Step B: . The

of the: salt to-: aftord the freecpase

Thus*treatnent bf
oro-4-(-3-tert- -

ho- 2: hydr.oxypropoxy).- 1, 2.50LMHﬁdxﬁ1@m@Kh,hydrogen o

fol  owed by. extractten Mﬁth dlethyl

't ol uoyl = 40 -7 tartrate
3:—&—?‘1\&) smal | armunts ot racergc

(4) -

1Ioro 4 (3~tert-butyldh1no 2 hydOnypropoxy) 1 2, 5- thladlazole

5 %E%Hqé‘,lH—CN or

.5 "12.06. o '
' d, 13,30 N 16. 0D;

—0—CH,seé}-2€Non of
ARy

. Anabysis
.o 6 40068,
S 45
S, -11. 90

.[err] - H,
13.34; N 15 81.

40. 50 “H, ©6:21;

oro-4-(3-ter Sg{,eole '
fihkd GUG S CANCLINE gs f r om
IR‘LII@I Ihfdoxy @,  alkyl, Css cycloalkyl or phenyl group, and Z* is a
ké(mame‘Zarh h 6}(—\6 3 Supy and S%C Blﬂftt;‘fh foarthen 20| e
e
g?’ in wh ic R’?q{T Q‘P ﬁ? Eﬂcr:lroceq-nrgtocyhls gncf %tnb (from

o
DeCt i on r(ﬁi?thﬁ%ﬁ * where Y1 and Z1 are as dvhn"d above t he
a-n|1§ base [ BfbaafdsWirt rrﬁlilzﬁlhylvluai Re€knd Rmﬂ'e M’tﬁouett Bemhs fn@fr&’s/ ed t1(5

he freeprhaséd bertaatmgtecbmpwm lof the formula:

or o- 4(e-tert-butyl am no- hydroxy-
1,2, 5- thladlazole Careful fracg;? %@y
] from m%ﬁ

br 0- 4- ( 3- tert but.ylam no- 2- hyuré

)Ie m p. 9£err] C. The remaining fractions are conbined and-
i zed whr:re R R?'and R* are as-defined ahope With @y erganic halide of the formula

ggﬁee, g ‘}Zga,stma; ;éfust b adi

10 alkenyl C, 1,
or o- 4- (Gpte&ﬂ

form with the car on t

ystalllzatlon OT ‘thIS
{sol ve B" renoves
Xypropoxy) - 1,2, 5- - 55

| solatio

of (-)-3- hIoro 4 (3 tert: but | af ﬁ@
6foc_dure set forth:in-

The
O, O di-
(-
r epeat edl
5 30

m p. 130J

L.
35

)-tartaric acid. The resultlng

A N /f? /f-c//z/w/, rm—cw

- (Mlél‘éi@‘at ﬁfﬁmﬁiﬁ e TR oRme) - 1, 2, 5-thi adiazol e, 5 p.
dr ox: 2, ‘5. thladtazole

RautﬂIV 1 253 709 .
) Sect1on 7 '

repea M t he exceptj.en that
%&artarlc acid is replaced by

: . crystallized .
&}__éﬂ%@-ctwr—x& but yl am no- 5.
hydgox prﬁboxy) 2 5-fhitadi@zol e] - (- ) tartrate,

2C. ([a][err] 15. 3[‘ene] , ~s :
_ Palladium-on-charcoal is advantageously used as a catalyst for the rcductxon while
- lithium aluminium hydrtdc is advantagcously us ed as reducing agent. The compound
having the substituted amino group may be formed in situ.

The following examples illustrate representative compounds of this mventton
* prepared by the above described procedures. C e

S&sgA7on- 14
p- toI

|s

y trom et hanol_-to" v ”‘@f’“f"(’ﬂ‘m chl

2 2%




c=2.6 in CHerr]OH). The tartrate is converted by the nethod described in

Step B of Section 1 to the free base and the base
SUUJ ectedto fractt+omat—ect yoL oa-+—ratt-onr—t-o—af-ford T
(4) -3-chloro - 4- (3 tert but yl ami no- 2- hydr oxypr opoxy) - 1, 2, 5-t hi adi azol e.

Wk up | of - - .10 - t he. washings and nDther quuors-
ﬁjgnt di-J(+)-3 chloro 4-(3-tert- butylantno 2- - 10 ;
hydr oxypropoxyg - 1, 2 5- thladlazole] ate by the procedure gi ven |n
th ion 3 3 ﬁf f or rkz?g;({g 8
%gx 3\ohloro 4-(3-tert- butylan1n0 2- hy Bxastpriopoxy) - 1 2; 5- thradrazole

S@Gt i oh -8 ~3-Chlor 0-4-(?-tert-bul{y@w{ng_-tZrlmlron@ropavy)-I 2 5—thzadmzoln

), 3-¢hl oro- 4 (3'§t? P o hlgr Z,Slyth dty.o{e i azole -
5! $Step (677 E)%Er%ﬂgqﬁk Z iE ip'°r%g?§é{%i“m —m dat sgl éd Wi t h

3 é exception t hdbr two hours. Ex&ss of epxchlor rm is removed at about 95° C using water-pum
3 O di - p-toluoyl Viiam‘)lt_l Tha tcatﬁltabws;eusctumsiirfepl a@ied:l 'h%m(dk)thyl ahdrand eefregnt-d The
!
u

rgsul ting sal t of S;’Efmamt fﬂt"”ial liquag Fb S%‘ ehapar el 9 rvess igivingi on

about haif an hour “with 150 ml. of :
ag I?OI‘ ds di - dafuBr @dg(-uo%dt %g jﬂﬁfﬂ{ aﬁdﬁg wirms up slig 2 th:s tre ¢ o
hdydir oxypr opoxy) ]ll;l t. SElchinB i #eh €4 r::(tfh}tect ith @R - effbrD- “;éfi%i)dwﬁ d ([af° _
[Eir]+-15.6[err] evaporatcd te yield 20.2 g. of crude 3-cigor@-432,3-epoirapbry)-Opl5- thtadmzole 20 20
a| ySI S caI cuI atSéta) ]} 0} rcre’%q(éort of 3-chloro-4-(3-tert- butylammo-z hydro:.) propoxy) 1 2 S-Ih.ladl- '

A chloride & 3H

- mixture of 40.2 g. (0.21 mole) of’ 3- 0-4- é x 1- 5
3; S 9. 39 azole and 76 g. (1.05 moles) of teri-butylamineGY H& Led Iz: gd%t 601 70 SCI >
7..;- N, -12. 2:. f@ lw@ afiBone-half hours. Excess fort- butylamine is removed in &cﬁpgt hE -ﬂ'lﬁg tartrat e

C onvert ed by %é@mp@c@fl hg@@?qt ssg]vcdgqy@ pakiBg with atnfigure of diethfl5
r ce base apgl th ﬂﬁl‘ wide. The ethereal phase i separated

jur
“ﬁﬁ.@ ek{ ? Q \y grera portions of iyl cther. 1{}& éh 2 30
- 3-chl or o- 4- (%xti’zﬁfs with small volumes of watér>and then t :

iopoxy) 1 2,5-t hxfadloazm'l}edrom@r a5® -1313 [aQuiebus 143cr is separated, cvaporated to dryness

- and the resulting rcsxdmgpei‘grc@b V@pﬂ(opu:pdtmﬂhttoh@f otdine rt:thhnodiLIEhES and
Shl ngs f r Q{n di ctyftei‘im ob;ch s%lhzed from ethanol diethyl ether giving 31.3 g. (49.5%) of
(3 tert-butyl ant Agasenlaye iy PISORIPIC flligryﬁ'llﬁﬁg o fﬁégﬁh% ﬁ’%m&%ﬁ ke byPthe
proc edure give a product melting at 1610 G1$89 €. RED,,=0.0086 _
()3 e oo 4 (S gLipRuu A ne: g%“rdf gagorapo " 50’ |
7;

C, 35.77; H, Cl, 2346 "N, 13. B '
Section 9 30  : . Fowd: G 36.11; W, 537; Cl 2333} N, 1388 R
| sol.ation of (--}): and’ 10
(#) - 3-chl or 0- 4- ( 3tepd¥: tl?rbutaynb:aoﬂ %ddozo—hgadmwwhmpt»zwydr&gyamﬁmv)-1 25 thiadi-
t hi adi azol e via OC}rgc arta

..>

1-

Step A The:pr ocelis o%aﬁleﬁ xf’ s hs?ﬁ‘yiu st amfég?“‘gxcept on

t hat . fre@bkdc Qkirdlred t‘ﬂ%;ll 'e hed e'rera@-Q* el sSlve‘n@ﬁtT G .3
0,l0-di benzoyl ;8 tysteltiged i fooma di-ishpropyl cther %fymg the frdebSe asS alodbss Qﬂ&‘ms@

(0..02 mole) of (Y&37¥H-oro-4-(3:tert-butyl am no-2- hydroxy- -

priopoxy) -1, 2, 5-thia 51? hydr ous et hanol and 7. 5 g. '(0 02'5'
ndl e) of ﬂh&églcaga%%ds%& éo% %23(3\41 -fF1dstakt @rdc acid in 45 ..
oft anhydr ou# et hanomede @;M aHdGJl&;f tCl 13.80;. N, 16.00; S 11.80. two daysgoat 49

rdom tenperature¥ g} ._. roduct m %77 8rtC T[fh?] [err]

=7 0
-42.9, C_l'-’-§5 ' Bro o@t l%tﬁntl %T Xci I as?ll%‘en mad ?ﬁF A9 §1 te con 1gura-
arnfhydr ous tion to the co' nds The F}l oi sallv gcnts refer to the
dif-[ (-) - 3- Chl or 0eplicgl Jothtivn fof bﬂfpad'klﬂr(ﬂ— m&-(&-)hz [Q)HYP—DQM—Y) lues given through-
4( oyt for e ednipawhide redrd ¢ ﬂle)l,a@)wdi rdyasion ofy/the re%bateartt,r:atcéqrnng 45
7. 7176, 2 e g R b (A <fﬁ‘>"4sf§;’i2‘f;‘i‘s‘?§“i‘ﬁ2“°' %ﬁ‘°‘“’t‘§§?§§p€
ct¥ 1.24in CHe 3 morphol ~-3’z -butylamino-2-} ﬁ: %: 's
partitioned bet Ween 8 (.)rpgfmodll} <et 'yI "% alﬁmo ’F.d"’%” i) :
water contajning 1 g. of soEEmU"EmN)@rFaEeAMPhE I BRGDUYCHr e separated after sa
ueous phase extract ecb0

- 50 -
t”crESr ? :Jrsres with d s%lf‘h"wd Z'?héfhlor ﬁ(?é@r.ﬁg\g ty ggzm-gl?ydroaypmpo 1,2,5-thiadiazole

1- - J|~( — }-

ethereal extracts asp washeﬁlnﬁwts&mmﬁfofaﬁsﬁ LTV t:&%rwcﬂérw(’s' g free
base. This hutylammo-? hydm\:yplopoxy)fEer;isiﬂl{hﬁxaioB: fedC Eysaipil 1, iSzep cC, fid 000 mi.
Skel | ysol V€558 " a W :fmc .s Yupn ohPBYHE g- @. olc) of 0,0- d:-p-roluoyl—- - 5
ter - but ylam no- by bt 2! @’w,rﬁ% r%g“ " e ;-a@%‘ﬁ splenr] c
( a][ rr]j g of crystalline product, ]ZC d’ Js ([a Tca_§ 9 1 rk-up
ot the nother liquors from "the dib enzo ‘tartrate:
g the procedure of Section 3 af f ords (+) 3-chl oro-4-(3- tert but yl am no- 2-

_ hydroxypropoxy) -1,2,5-thiadiazole, mp. -
549 60[err] C. .50
Section-10 - ° ' | sol ati on - of (-) and

(#)-3-chl or o- 4-(3- tert-butyl apt no- 2- hydroxypropoxy) 1, 2, 5-

M Y L . ~ o~ 1" M [r—



the O Odi-p-toluoyl-(-)-tartaric acid is replaced with O O di benzoyl -

(+)-tartaric acid there are obtai ned speci nens of

(=-)-—-aﬁ-d—6-l-)—3—e-h-l-e+e—-4—é-3—-t~eH—bm =S 2__:. d. oY
SRV N ~)..\ :L>2-r- O P [P L acgny Ly SER e 31 Sl g e ST S b A e % )’ doiai i 1«24 ém&mk ke = chad i B

1 253 709‘ 12. kN

EXAI\/PLE lA : ' S '

3- Mor pholii no- 4- ( 3- tert butyl am no- 2 hydroxypropoxy) 1 2, 5 thl adi azoI e

Hydr ogen imal eat e : A solution of ‘5.0 g. of

3- hydigxyt- 4- rpor phol i no- 1 2 5- thl adi azokes3(786. 7 m | l'i nol e) -

i 1895 M’—of—ﬁ‘ﬁi—mret‘hanuh—c—sodmr

m . of 5 CH,OH)*. The crude salt 1s recn

t he mxt'uire is s

The preci {pl t at edCS(adi),L(lt&]G eBoisel@=i2S ik CHL GH an washed wi't h net hanoI The
f1.1trase iss ev&pﬂ)ﬁat'@d abeye yalc{200 tgo 0§ﬁ23@m¢le)neSm1¢u@1thihmxmesﬁ dok . is5
refluxed for 12 }ﬁlﬂeﬁ :'\?(2107 mole) of SN 3‘;&1“‘3%%? fj:g“gh d 1¢fem i?f:ess
ﬁg] ne eva‘por at edcdn m\é Luuc,d #ac?gs i‘ 13C: J C pie) Of 1.38N
rphol i np- 4- ( 3- hRkdchibitt Y e Qeid 4 ﬁ%&&fe@mgaéy&lmla Bl ye free
base (@ 1g )o ether, and thcn bwﬁed with 10 ml. (U@ mole) of SN sodium hvdroxxde so]unon Ths 10
cénvertedito theh‘PPaﬁt@a e i Xffacél}flcb“ﬂ’eé‘?% it oof (dicghsliethdry fofloved oo 25 rﬁlé)
2& 4-215[ err} etl&e% he cthereal extracts are combined and washed with 20 ml.’(2X 1
ried over an‘léd ous  magnesinm sulfate an h‘ ryness
S NDr phot | nb- 4 ( Bt ViRt avaey ot
hiydr ogesh jralseat ehydrOX)propoxy)-l 2,5-thiadidzole ([a],,2°°+6 50 =E’04<InL!I:IQ‘GBJf) 'mezgmjsrqm of 15
3=nor phol §{ no- 4- hgd (§1)§ VICHZ! 155 nﬁloamralioﬂke" Folved ” ((:S(Scnwly #-Bexane, b. 60—68°)
6" le) of Dpl chl Oan ours a roor?l E‘c,rﬁyé?; BPDqutfférSFqg ‘élt astr col%“a ashe si?
-70[err with a small volume of “ Skellysolve r%ra’ an dcﬁﬁih[ 1ve g P -@Iﬁ I’erhydI‘ In
| ﬁ r enzv egd ZI)t ab (ater: Sy Rinb. 2 Gy by pROBRHOL 3, 3 Dbl EodlmirGie wifh G Sl ved gon
dhet hyl- et her angnéwef pﬂé 1er(al-t)e\d«:naﬁfimacrsl rSHaiﬁsmC é‘hhﬁmil alff%c;rde%;g g of
I‘F uorls separ a apokath g 0poxyAnL-ex c Bipg1a
t gut | any nepl s géay 623" @ ﬁ@rg"@' 25 n 55‘@")@”@@ ‘fed at
y “SLe]l\ solve B” orded rod l%’)a -
LQO[ erszs| G far 107!3995525:}. g/k* QFiQ i sol
by the netfhda described in Exarrp e to gi ve 3 m)rphol i no 4 (3 tert- .
but yl am np- 2- hydrﬂx%ﬁiyelp@ﬂ@y tc(lfOQCEIxtgiNéHSa zol eN dr ogen rgal eate. ‘
E?/_ }‘gl I.ow:ng substalg(}ulmal_l lbmgag'g ’pr%cg f eyd gr’l ’egg h Exarrpl e l, 1A.
3-chl o300- 4 hydr oxy- 1, 2, 5-t hi adi azol e i meE;aatsz e 1, Step ‘A and 't he .
25 . api e - used |PmepExmmmfé+l-3 cBowpt- (B-tbybtttﬂemmeamdanxmopb#-l 2 S-and " E'3g-
ig i fied he thiadiazole hydrochloride '
identified int As215u 3. nac g _ (% ?2; “a re are
opt ai ned | hi adi azpl&ed s Baiibatic (g?é%%)é Y @ém‘u A e with
rieagent's ¥ A" angh exc&s of a blit MARRA $olukibtd Tt %rcas édl @it AnGiide€ the
sme R85 | 35 and washed with anhydroufliethyljethaund givg £47 4. oftiQFBEchiarved- ?rtempmyh n thsy
thi adi azol e pr Oda'erpg-2-|hycfi‘§ox3propoxy)-125-th@?azo}e h)drochlomde, m.p. 148—51° C.' Pre-
1. 253 709 - cipitation of this material in ethanol with diethyl etlfg aﬁcir@rtpt] product with m.p.
’ ’ : 148—9.5° C,, ({«]»**°~7.65°, c=2.75 in CH,,OH)
' Analysis Calculated for C,H,,CIN,0.S . HCI: o
40 40 C, 35.77; H, 5.67; Cl, 23.46; N, 13.90; S, 10.60. 40
i Fou_nd: C 35 88; H 5.74; Cl, 23.61; N, 14.06; S 10.34.
A Section 3 .
ac Isolatmn of (—)-3- chloro-4 (3-tert-butylamino-2-hydroxypropoxy)-1, z S5-
f}f' : thiadiazole
to 45 45 All liquors and - washes resulting from the. isolation of (4-)-3-chloro-4-(3-tert- 45
- butylamino-2-hydroxypropoxy)-1,2,5-thiadiazole  hydrogen  0,0-di-p-toluoyl-(—)-
ce tartrate (sce Section 1) are combmed evaporated to dryness, and the residue treated
with SN sodium. hvdromdc solution as deccrlbcd in Scction 1. The mixture then is
. extracted three times with diethyl ether. The combined cthercal extracts are washed
50 with water, dried, and evaporated to dryaess to give 14.3 g. of enriched (—)-3-chioro- 50
50 4—(3-tcrt—butylaminn—2—hydroxypropoxy)—1,2,5-1hiadiazolc, m.p. 58—76° C. The crude
material (14.3 g.) is dissolved in 210 mil. of “ Skellysolve B *, allowed to cool to room
" temperature, sceded with a trace of racemic base, and jeft at room temperature for
311 * The  legends. used here and 1hroughuut the specification have the following
,7" 55 - significance. * [a]: ,2-77.5 " significs the specific rotation at 22° C. (or other
I‘; S given temperature), at the “ D ” line of sodium.

:i_n

dvﬂ—s—'rrear'eﬁ—vm't“h“rﬁ'
rO &g hloro~ -13 tcrtfgﬂl%ammo-gb? Jfﬁg% ) -and.

fethano affordi
1,5 thzl%ﬁ )-tam ae, m.p. 166.5—7

y dro

*c=2.9 in CH,OH" signifies the concentration of the product (2.9%, or other
givern concentration) in methanol (or other specified solvent).
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A L/\NAUVE L -_— \J

v _rphol i no-4-(3-tert-butyl am no- 2- hydroxypropoxy) 1 2 5 th| adr azol e
Xture of 11.8 g (39 mIIrrmIes) of -~ . . ;
hi or o- 4- (3 tert- butyl am.no- 2- hydroxy- ' '

péEpbxy) - 1, 2, 5- Iohl adi azol e hydrochloride f{s-%% anpl e 1 St ep B,. and 65 ﬁ
(a)

mllrrmlpc\ of |nnjc hnafnrl | rrvad ~t

8-135[err] C. for4heus The aysals &h kdllcct@ and dned to gwe 5 9 g of (+)-ﬁ1cklpxlgf4e(31tgt- =

i | ger at ed overnrbgtbmmmnd hyéirox roe'zl;]qy P&tz WQ}IF ) Opl)d ‘d
2 (8] t <
-ect Qd ,and dried) d}; iquors. gpfon ‘eVapors mnergen a%s ?2‘5?@ -4-

. ' tert-butylammo—?,-h drox Qﬁ) le, Vm ! Oat I'@n [d],,vacuo 5
ve 16.8 g.: of +psi1ogduab.5qnlCH, Hye fruﬁsdrcturaﬁdam gives (—)-3-cliloro-4-(3-tert-tatyk en
10 . of wat earmurpemluydrommgow-&?g -thigfazeo dinprAopat Exi@R: TGS & et ed
" with di et hysstedenigrrochitiide s ned et hereal extracts are .washed
ingly with water. A0 leulated H,, CiN,0,8Nd evaporated t0 dryness to
11.7 g. Qb resi due ymhc&:uh%e@ a&% 6.7; d'cssejsv,echnm S, 12.06. = 10
drous di ethyl et hdrouxahd Q,r@&ﬁ;ecH,vﬁZlh €kdass; H‘}',d1|5(9§1=,=r§,c1ﬂ|9@r| de in.

hlyl et her .. to-give 1%f of .crystal l'i ne product
151-161err] G . lof [ Z74-L25 r;g lamino:2-hydroxypropoxy)-1,2,5At €r i al
anhydrous acet one- lgrg’et Dgo*g er gfam tyammo |lr¥omﬁpm§ ert-butyl -
é-z hydroxlypropoxyAsligthersstdﬂea:dnoarztwdmg dndmﬁqlummde;ided mv%h}; t& a gtlrrcle 15
»2,5-thiadiazo

' ion of -3-chl -2, TOPOXY)-
% 163[ ert ] ' ?(l)lgtﬁog . O. 2)@‘16‘1 %m ection i‘g in 50-ml. of dry
: thyl  ethe’ Il%’hc:giejs éi@l Eﬁ washed with anhydrous
4. 25; H 7. 14; g: h ll‘fﬁmﬁ hloro-4- (3-tert-butylamino-2-hydroxy-
d: C 43.85: Hpmagxm,z ﬁh;ﬁd&ﬂl Byd1d‘dhloﬂdi T 14679, GA(laly™ +79% c=28 20
hriot her pr epar at ind#i:B¥)t he above.. procedure, the free base, '

34HD rl phol i no- 4- ( 3- E?l tion of Eg— ~chlor o onnjo-z ]Erydrox 'propo zdl adr'zole o
tign bt yl ami rio- 2- hyHP8S) Spaifl 31 m«p Sepc @éx@g’udnnha%o 6%
yiedd, mp. 2B  0,0-di-p-toluoyl-(— )—tart phRer by 0,8k di-paelidybHi+)-rapmmic acid. 25
dids Qpr opyl et her gfl‘inessotdtrels pefoZhiist 8. n@lotﬂ olgk of ("‘)--”-Chk)ro—‘1 (3 tcrf-butylamm0-2- :
7%55-172. 5[ err] - hydroxypropoxy)-1,2, 5~thr-1dla/ole in A@JE h}‘?hé?;x e; ?7051 (é?ﬁ]
3819 34: H 7. 6 4 ole (} -di-petol \ntartanc acl Bg anhy rous ¢th
9 fe %; tvﬁr C to give 49.1g ( %) of the sale, m. 61° Co»
36, H,,.. 7. 5130 N stall recrystallued five times from anhydrous ethanol to give 24 g 2%
htinent of the m)bhhxghlir |eqi¢oafds(—f)raoma~dqe(3r feg-byrgthminb-2 ixedimn‘yplemxmls@ ~thiatl :
Gg en - azole hydrogen O,0- dl-p—toluoyl-(-l-)—tartratc, m.p. 165—6° ([a] nzz —80. 1°

¢=3 in CH,OH).

o Analysls calculated for CgHuCIN-_‘O,S Cz,,II, 8O ' R .
3B : "G, 533; H, 5.25; ClI, 5.44; N, 644 S, 491 DRI 35
' Found C 33. 1 H 4,99, Cl 5.86; N, 6. 94, . S 493, - -~ .

Step B: The procedure set forth in Step B of Section 1, is followed for the
treatment of the salt to afford the free base. Thus treatment of (—)-3-chloro-4-(3-tert-
. butylamino-2-hydroxypropoxy)-1,2, S-thiadiazole hydrogen  0,0-di-p-toluoyl-(+)-
40 tartrate, followed by extraction vuth diethyl ether, gave a free base that upon fractional 40
' crystallization from “ Skellysolve B * to remove small amounts of racemic base affords
7 g of (--)- 3—chloro-4—(3-.ert-butylammo-z-hydroxypropoxy) -1,2,5- thxadlazole, m.p.
- 59—60° C.

. Analysis calculated for CgH,GClN3O,.. T -
45 C, 40.63; H, 6.07; CI, 13.34;. N, 15.81; S, 12.06. _ 45
' Found: C, 40.50; H, 6.21; CI 13.30; N, 16.00; S, 11.90. '

' Section 6
Isolanoq of (4+)-3 —chloro-4 (3-tert-butylamino-2-hydroxypropoxy)-1,2,5- thlad1a7ole
Following the procedure of Section 3, the mother liquors and washmgs from the
50 . isolation of (—)-3-chloro-4-(3- tert—butvlm “1ino-2-hvdroxypropoxy)-1,2,5-thiadiazole 50
hydrogen 0,0-di-p-toluoyl-(-+)-tartrate (from Step A, Section 5) are treated with
-alkali, -the free _organic base extracted wuh diethyl elh"r, and the ether removed to
afford the free base enriched. with (4)-3-chloro-4-(3-tert-butylamino-2-hydroxy-
propoxy)-1,2,5-thiadiazole. Carcful fractional crystallization of this crude base from .
- 55 “ Skellysolve 13 ! removes (==)-3-chloro-4-(3-tert-butylamino-2-hydroxypropoxy)-1,2,5- 55
thiadiazole, m.p. 78—9° C. The remaining fractions are combined and zccrvsralhzed
to afford (+-)-3-chloro-4-(3-tert-butylamino-2-hydroxypropoxy)-1,2 ,S-thiadiazole, m.p.
59—60° C.

\A* I eI NV | OLIIIUUW



chl ori de
3- nor phol

Regsﬁ'-:'a:-»' Geey I et e L éﬁ RPN AR R ATR D A
Sect it on _l?_L :

affords an additional 25% vyield of

i no-4-(3-tert-butylam no- 2-

1 L) HI |
UI ULTIT Ul FUC._..,_. e s
P i ety AT e

S {0

N 30 -
n of optrcally acti've

Prepar at i P

(-)'_-"3-erth0| i no-4-(3-tert-butyl ani no- 2- hydroxy- ' _

pr opoEz) 2 i'5 t hi adr azol e hydr ogen mall,2 § S0 1

3= nor phol '_' n- 4- (3-tert-butyl ami no- 2- hydr@xppryopoxy) - 1, 2, 5-t hi adi azol e

f dom Exanpl e 16, [sdlatioh of (- )-6-cﬁl&8—4|ﬁtﬁ)4mt)bmmozz-®dg“p@@pﬁ):&fl,s-mmd@)zolof

(#):tartafic . Tlm3 ocedure seg fqriy @rlw hssze@f@rw h th &’zeplmrthﬁj_l‘éprjlq are

di,ssol edf i 200 luoy ana g{i&s %;5 mn "he resulting salt is 20 ..
5 alhz ated Of e angl 1o ve crb loro~4 &Em l-bunla léljoﬁ- %

of wat er )rlrzr m,agg,orc %‘, ,@% }qpa‘lz Filtra-.

t l on of tkhe cr ystalzlﬁnm@:momzr The tr@rtr@re @};I dbﬁ\&rt&l 6; Oe mafhod descnbcd in Step B of

- ['3-norjphol i noSq:n 131 tt(eﬂlt:( .fx‘tgub agd and the base subj ected to fritcuomil crvstalhz"t.on to affot)c}
N r0-4- 1 o v T 1 c UP
?..r8n1n282 100Xypthc wa wsj§ audﬁnﬁtlﬁr% E%Zl‘d{fi )@I N %I\_%i-ghg[ '}d cr‘inbg? mo -2~ 10
- I r hydroxv‘)ropoxy) 125-th:ad1azo lru'"'n Erjdurc Giv Sdcfion 3
CH err Recr yﬁ&m& )zaaémoam-gtm&b ylﬁmm&fl h_t;chb@p&grxy)naz,sem al‘h@ﬂle .40
125 m ." gf hot acetone containing 12. 5 . o wat er gives 6.4 g. solid
gatzeglza: 40 err agﬁnon fél-j-% -4p 014 Eydrolxypropuxs l,E’.JS-thlz:de?’ %& (rjr]
qﬂ[ ] g?? ?112 &Eiﬁ 1 is repeated with the exc k | S15
shakens 1t a sepaigh-ar toiddﬂr( )t A/Mahbq placdd BHTIDRAAM Y roxk 1@& ¢+ 100
nmt. of etiher for ufdd nepmeatde Srecrisodiizap ue@ﬁhrdsl aqxf{( )-S-chdoct- Ms:teedmw atnfpozx 100 m .
portions h‘ide}P"‘PO‘iY) fz,%@wh@rzolclrhé) BOTe nep éiohe?r" el (lekfT Hé1S> are
washed wi t h 2X20°n12 ‘%ﬁ{iﬂ{ ts-&f water, -1 45 dried over
gnesiour’r Rul fate, Aﬁdlﬁsi&@aﬁ&ﬂted?d??c,ﬁoéﬁ@ljkf)afcqiﬂd n vacuo'to gi ve 5 g. .ofgp
non- - 45§ Csystald,iese; CI, 104; N, 123; S, 939. .
3= nor pholti no- 4- ( 3- t Beud HuCy &N ribéziﬂhy@k é&i/;prlﬁhpméy) S19.18.5- thr adr azol e,
(ferrp - 1 82[err} Stc % 41‘“:]1c t:eu'lrateé[i’sy m] he S nh{ % ?? %nd 1 84
g. of ltei’C " free basie) and the ba&tlle c&aﬁriﬁi §)sy.9¥ céfi— 3& 43 -fert Qﬁno- E o
al cohd? 4ndsal | OWRRoxSroRGH- 13 5-thRGMolARpEIsa=60° C. ture wit h 25
stirringgfor 18 houfsp CFerrkarplot)rheorioﬂthqursysd ahsllungnefr@roﬂu—m shld!s 44.96 g.
of 3- 50 (3-Zert-butylamino-2-hydroxypropoxy)-1,2,5-thiadiazole] -{ + )-tartrate by the procedure
nor ph | fo- 4- ( 3- ggf‘rftﬁm glité% hgtosts (iar sy %Go‘)?%bur{id’ﬁ'"gzijlﬁ‘?r&’ﬁ?%?%od‘r')'
hydr ogen jnajge- ate,sdud-9 211-214[err] C. 30
[err]+0.45[err], dszﬂatran nfr( & (+}-Bchloro THB tavetiutyimirlol 25hydrosypapexy)- 1,2,5-
refluxedpw th 100 ng fep A The p %afo.!ﬁ:r rt’@&'bm@ﬂéwég‘a?c%gﬁ 1d ! rage )
decol ori.4i ng. Q0 it ,e«%‘ 1 B oL 5 Il‘ﬁ%d and
Conce:gél lt e% to oluti a‘g] chloro- éa'ert ‘butylamino-2Hydro 35
t enpe 1r e Wt hp&bd:xlv)‘- ,mgﬂfaarra/ mhmeB o'f @nlgdr‘dﬁ éthatidd Ing@ 7.504 ((mzymblal dxr ne.
(-)-3-. 0,0-djbenzoyl-(+4)-tartgdly acid in 45 ml. of anhydrous r:thanol1 ;v'e mixed and left
C 20
ror phol | o 4. (3- €8 %jf)@f Y’@?dﬁ%‘%‘rﬂ%@%ﬁ%ﬁ T3 e f &g
yarogenyg. g e ol es 13 @é[ of di- —5‘)E chidid- -(3- @ XYPIOPOXY)- 40
[err] 4¢. 17] err] x;z;ahl azble)-GH] Eiehdo )-ca;&e:e,rmbhen 7LL1qerm<rs: (clec) ([a]>®”
are di Qed vmth*1‘1'56°,rﬂ=126ﬁnéﬂmﬁ) fromvr/mch |s coIIected f||trat|on an
addl t I Onal t!!e()PanllrlI‘h? 7% lt&ﬂle onale ¢ la)e arn scpar Vl Oll'ggf A 321
g. sanmpke iss T egﬁaﬁ'ﬁg Qrf f Jug cted fou,r times wuh drethyl et yx bn?c‘liCOhOJﬁ to
give 270{ng. of (eth&rca%-eﬁifﬁ’cﬁl’lﬁé Wﬁlﬁcd‘lmﬁﬁuﬁlexr hrrdOddhpbtaced tB Grive -they f€cOBaYe: This
16 45 - produc;}t}s recrystallized from Skel]ﬁsp]@fB ey ()] ch 600 m" of ( )- -chloro~4—(3-
I 13 :
18 Brppoxy) - 1.% gt ,%*f‘é%;%‘?"?m@ﬁ” %’gy, | c
spebt fum of 50[ h S;‘artra\‘c bt}éptl}xeﬁpxil ﬁﬁ\ﬁ%aggs cti n 3 — -t %
mﬂ? ¢ )
racem c hydrogen. nal eat e Anal ysi s cal-cul at ed
for [er] . Se@on 4q 53; N, 2 95 S,
7 41 Tsolation of ( -) i\lt:d (- I-) 3 chl O-g ‘;i %btert bllltzrl'u)nmogi hydrrc)ixypropoxy) Found
4 i enzoyl-( -+ j-tartaric act
C, 4_7- 57{ Hss 6. 56; mellgy 3Qiowi g 1 e ggcduxe set fortSh in Section 1 with the excep‘lon that 55
Section |2 : the 0,0-di-p-toluoyl-( —)-tarraric acid is replaced with 0;0-dibenzoyl-{+)-tartaric acid
' 55 there are obtained specimens of (—)- and (+) 3-chlo1o 4 (3 ter t-butylammo~2-hydroxy— )
propoxy)-1,2,5-thiadiazole.




Preparation of optically active
(-)-3-norpholino-4-(3-tert-butyl am no- 2- hydroxy-
pFGﬁUXY)_I_Z_B_t‘hT“aidl azole fromits dextrorotatet y— Ry-cogen nnl eat e sal t

16 ¥ (:;)-3-Morphol isno-4-(3-tert-butylamino = 2 -

hydroxypropoxy) 1,2,5-thiadiazole - 10 - o hydrogen

ngl eate, [err +5 O[err] c=3.02 in. CH err] OH), (100rrg from Sectron 11)

1§)D m~ of et and 20 rr1. of N armonr] droxide is shaken in a =

sgaparury . —fuar8l f0r 5 i nutes. The aqueous ljayer 13

isi extracted with an ﬁm}p% E}mhmstrrer and the conbi ned etfrereal -
tracts are washed with 'tmd‘f"i‘ "é'r2~/13drvxy@dpoxy)-z,z;.ﬂ,md,azole - 15

%er gnesri_um sul fAitORmoﬁdﬂStOQgr&@..hYQlla ,_r_ or i“r‘ ed a|H’er;qlzvacuo to give 70 ny.

Cgf oi l y. m 18.95 ml of 141 N methanohc sb thovu ¢ xslﬁtrca o “(?tgjlr(l)‘lghﬁll?l@? - tert
of 5

epmh
4 ibutylamno - 2 he e) and i"3 iﬁmure is stirred a

t5h| adi azol e, [el’év]ap(ﬁ]al i ? ﬂ,d,w 5 Sol m, S ‘l*i%fﬂ'l[ﬂ@rwa}fﬁm)uﬂn C i lli%ra(;:rs
@ésm ution wi'th fbudngc ﬁfdl G ue. 1he residue is reflg@d for 12 hours inBY nfllo | | owi ng

ghe resol. utlrwon d?‘?i&’é’d@ﬂ“é(ﬂesrbm!b:eﬁiﬂzlﬁi E@i&»‘t‘“ﬁ? c’_ diie residut o ubéd Bt ut- 20
Eng an -equal quantPT§eafto the. maleager slamc roﬁ@ttﬁh B ot b, 3°]etf§§ base [‘5531 gised iln
ectron 11, the resolutron
inor holrno4 3-t er-Mokpnbr opoxy 125th|ad|azole
? P ( *?M Nzloﬁﬂ@ l&?t lglu}ﬂ im’]yyéﬁ roxypr apoxy)- 1,2 Swthiadi azole,

ffords o _
f+) 3- nor pflml i nQ; f“é"r?f Qﬁ;tmdhamnaorghoﬁ % ) thl ad| S
mzol e hydr ogen rjaﬁg%z q”di: Tty d(926211156>flp'ip r,@;s? %ﬂdmz gﬁ Fract i5nal :

EI’ e- : . residual 2bm is diizz ?Jgfﬁi’;ly{; Z: T Fespvey ﬂﬂeﬂmﬁﬂ S.E Cozri Sdct The5 0 for

’t he hydr og.g)n rrall‘@a’t i gsw.ated and evaporated 1o 5 vellsczgg gh rfgr:iigss’I;Ifmct_supernatant ethereal Secti on

butylamine is added

'*L4 Pr epar.ati o the mixture is }’eated at 100° C, for 10 ]

(+) 3-nor phol i n@ut aih ﬁ’ aesctibod Zn Wﬁﬁ16§<uﬁqupg§p§ale ve el ;1‘ .product is 20

rox -1 Imo 4-(3-tert-.

ithhi adi azol e from | Bsfoll &Mﬁ)gré& lﬁﬂ? %@lenmd@gﬁn&nﬁ@ :
By replacijng t hb}"; replacing: the- 3- chlozo-4-hydroxsyanile 5 ﬂ‘;:fdure described in Example 1, 1A or 1B B
{-) - 3-mor phol i nfts Eér%gd tneF’taniplﬂtlyIS&m Ry n%éﬂ;fqgéﬁgr %ﬂn? 1, §tccr2n¢r\n5dand hd0 _
thi adi azol e hy S & re abgihed ﬂaxﬁﬁﬁ&dsqn_bl,am o Do lt‘pentlgedb ii} the 25
(+) - 3- mor phol i r'k@agém s( grmlgbxdennﬁcd for the variable radicals R, R and in Ta Ie 1
but yl-ani no- 2- thwymmqwgm‘;p;ﬂ ’ﬁ?ﬁagh%d dyinigathe teyaion gRinare R sﬁﬁ)etﬁ prepar ed l
as descri be SBIFYH 119 above, and following the - ¢

$ame procedure descrr bed in Section. - .12, there is

bbt ained the (#)-3-norpholino-4-(3- tert-butyl am no- 2- hydroxypropoxy)

1:2,5-thi adr azole, [err]+4.32[err], ¢=5.13 in CH[err]O—I)

285 . ' ALTERNATI VE' PREPARATI ON O: OPTI CALLY ACTI VE ISOVERS O: - : o
EXAMPLE “ 16 PRODUCT Conversi on of - *

.z(+) 3-chloro- 4 (3 tert butyl am no- 2- hvdroxypropoxy) 1, 2, 5 t hi adr azoI e

Tawme 1

to (+ .8
) 3- mor phol i no- 4- ( 3- tert butyl ani no- 2- hydr oxypr opoxy) - 1, 2, 5- thr adi azole :!
iSection 15 - : - 40 - Preparationof b
(+) 3- nor phol i no- 4- (3 tert butyI am no- 2- hydroxypropoxy)-l 2,-5- 40
wthradrazole ' - A'mixture. of 539. (-20 mi I1inol es 2

+iof mp. 58.5-62.5[err] C.) of - (#)-3-chloro-4-
*(3 tert-butyl am no- 2- hydroxypropoxy) 1,2,5-thiadiazole and 26.5 n1 of

ifreshly dis- : tilled norpholrne are heated for four
ihours at 135-40[err] C. The cooled m xture-is 45

4refr|gerated overni ght and t he precrprtated solids collected, washed with
:anhydrous - 45 di ethyl ether, .and drred to give

;52 18 g. ('88.3% of mor phol'i ne hydrochl oride. The - :
‘filtrate and washi ngs are conbi ned and evaporated to gi ve an orIy product. ‘|
This - . "material is drssolvedrn 150 m .. of "diethyl .

et her, washed, several tinmes with water, and s
evaporated to dryness to give 5.7 g. of . _ '

(+) - 3- nor phol i-no-4- (3-tert-butyl amno-2- .50 |
hydroxypropoxy) 1,2,5-thiadiazole as a slightly yell ‘oW oi l. s
50 .

Adetdmu e L

Secti on. 16

Preparati on of (+)3 mor phol i no- 4 (3-tert- butyI am i no- 2- hydr oxypr opoxy) -

1, 2, 5-t hi adi azol e hydr ogen nal eate A warm

soI utron of 5.7 g. (18 mllinoles) of (+)-3- rrorpholrno 4-(3-tert-butyl -

55 am no- 2- hvdroxypropoxy) 1 2 5-thiadiazole in 10 m . of isopropanol

is treated with a 55
Vd .

P bR e b aoons ]



warm sol ution of 2.09 g. (

8 mllinmoles) of maleic acid in 10 m . of

isopropanol. The solution is allowed to cool, left 2 hours at

Slkerr] C. . and.the—soHtgs—tottett et U g v BT T o T oo bt ot bt et
1, 253, 709 17 ' '_ - g

(86@6 of ' 2 o
(+)-3~nnrphollno 4- (3 tert-butyl anmi no- 2- hydroxypropoxy) 1, 2,5-thiadi-

azol e hydrogen mal eate, mp. 192[err]-4[err] C (dec.) [err] c=3.3in -
CHens] ) 13 Cryst al I'i zabssgmoof this product from anhydr ous
ethanql, gf f-ords—3885—g—of—(+=3=

nor phol i r}
hydr ogen

of (-)53-
o
%) - 3- nor

ection 47 10

€y ) - 3-100r

tchi adi azqdl e

Fol | owi nd the procedure descrlbed in Se
mlli- nol es of nateri
(-)-3-chljoro-4-(3-tert-butyl am no- 2-hyg
B opox§) -i1, 2, 5-t hi adi azol e and 34.5 ' .|
hheat ed- atf 135-40[err] C. for four hour
%2 g. off (-)-3-norpholino- 19
4}(3 tert- butylanlno 2- hydroxypropoxy)
yel | oR0oiil . 1& S ! g
Prepar atifon of &

- ) - 3- moiphol §/0- 4: (% tert- butyI no 2
tzhi adi azgl e hyg¥ ogi Ieate 20

(e--) - 3 mgr phol $no- 4-X 3- tert - but nlno-
20 . dzole ( $g |n 13 m l I sq
& 2.65 ¢. (22. /rn||| %

. of,lSopropé ord $4 g. (409
- norpholtigo - 4 - “tert P Xyl amifn
thiadiazgle - % % ogen M

fractiondlﬁcryiéalllza i on<of t %ate
f

af fords 1 ﬁprphol 4-(3-
25 pr opoxyx: 1 2, 541 bt adi az 4 hydr
(dec.), [err] 25 «. & 4
further recrysgﬁlllzatlon fromtle sang
material f mp. 2[err] C (d ), ([
(ED{ err] #0. 088 a%g/'ﬁ(g )
productsgiof th {i nvention that advant 3
30 proce¥ur e described in Fxanpl g
bel ow. These products 30:

procedur¢ identified in Exanple 16 but.
chloro -{4 - (3 - tert - ‘butylamno -
t hi adi az¢l e i hydrochl or

Rl err] suébstituent .
t he norpholine used in Exanple 16 by th
35 . - the substituents.identified for

under th
Rerr] a
l-d are &
provi ded

0-4-(3-tert-butyl am no-2-hydr¢
' .p. 201-2[ ¢

GH err] OH), .(EDf err]=0. 0066 rrg/kg) ' :

ichl or 0- 4- (3-tert-butyl am no- 2-

male- 5 . ate,

pholino-4-(3-teff-bUtylanino-2~ﬁ9cggg

Preparati.on of -
phol i:no-4-(3-tert- butylanlno 2:

identified in-the Ta

headi ngs 35 35"
d Rlerr] groups identified for
etained in the end product |-g

pn@panol

i

yjlare identified in Table I1,.

R

Ex.
No.

opoxy) 1¢2 5- ghlaglazolc n

oy

g [errizs. 5?[erg] 6“3 5 ifn.
Eonvét sijon
oxypropoxy) 1, 2, 5-t hi adi azol ¢
Y e O vt OO [~ SRR o ol
8y Gp i) - 12 il hicAdi g fle
roxypropoxy)-1,2,5- . - {10
0 co & W Oy e
n 15,6 & Mt uke; ofb. 4.9, (26
f mp. 57°80[ert]yof T

fgasig dig i kisedgnpr phl ing
@ £hens pr oduct ~idokat ed gi Wb |g

S

5-t hi adi azol e as a slightly
5{%Ct\b0\n é& 8g 3{5 58

r%'feyp*‘mpow) §9 ¥ 99

O OmThepbi Oy O Om Om|
dr oxypropoxy)wnl, 2, 5-t hi adi -
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o0 <
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|streat@dvmthasolcgtion
s) of nalméfacihninl]lE
8 |of orgoe £) % &R 8] 3
2 - hydroxypabpoxy) -1,2,5}
te, mp. gl190-3.5[err].C. Cargfu
25 ©§ = %fmnget nojl-
t - butyl anfano- Y@ OX ¥

hfrr]i’cﬁé 3

gh <
dral €3t e, &m pg 208 5- 2>5[e5‘r]C.
2h
f f ofls’ of

> S
serris 2§ :
7B % 2 Sreds °*H> |

sly are prepared by the 30

“late synthesized by fol | owi ng f he
&ﬁlnggthe ; % -
dr d%ypr opoxy 1,238 -
g %reg@cptag% -4 ha¥i ngrat he
afid rgpl agi ng
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1, 253, 709 18 [err] 19
1, 253, 709 19

Ihe preparation of Route-3—ef—prettrets—tavinyg—a carbanmoyl substituent in- = -
'gthe3p05|t|on of thethladlazole S|Ilustrate,d bythefollowngtwo _
[Exanplest .. -t EXANPLE 22

3 N-tert-butyl car bam)yl 4- (3 tert butyl an no- 2- hydroxypropoxy) 1,2,5-thiadi
gi?lde c 14 5 Step A 4-Allyl q@;%ﬂ 5-t hi adl azol e- 3 Cirg,,?lellhg of a5

L ol of 473l Tyl oxy- 3- cgaﬂq=1 2,5- thladlazol |n 10 §ar s (volune/ _
gr ansy) of 80%’ ethan01 Qﬁggawnlng 4 GQU|VaIe S d? SO hydr oxi de per :
elqui val ent: ' of tRe t R aditazole is “ref Puxed for 2 hours. The
et hanol is removed in vacud and the . renyining residue 5
dﬁssolved in a n1n|nun1annup;opfomgtgﬁnaqgwnagg agbdlgu(pH 2) 10 .
w th hydrochloric acid. :Tael Bfecft &Rd Sl
4—al|y|oxyr1 2, 5-t hi'adi azol §lcaﬁ%oxy+|c*acrd” IO—‘ e i's
rennved by flltratlon and washed with water to give a 90foy|eld of product,‘g
: 8-1B9 C v am wowx win oblepds:
‘-(3 Br onp- 2- hydroxypr%ok’y -1, 2255 t Aj adiazol @< -gé}b%@ﬂlc aci d
A mxture of 9.3 g. (5 rmﬂaﬂ of—~ ==, - ”: -
4t al |yl oxyt 1, 2, 5-t hi adi azol p- 3- carboxylic 15 acid and 8.9 g. '
(50 mlllmpl:e_s) of N-brono-bueei By ¢egi wsusgended i gHQ n . of 15 i
hter. Theim xture inLtLa&iyh&urns>bmpwn~aad el ¥es keatl but after one
‘nute a T ' cplorless solution results. Thg white crystals
t hat - depos{t upon cooling afe col lected, . | washed with
ter, andidried giving 8.0 go(mS%mofmA-(gwra@ znhydr OXYPpr opoxy) -
1;,2 5-t'hi adi-azol e- 3- carbogy L‘xﬁa@ﬁ G;Sé cry &t af z@tﬁgonﬂqf the product from
ethyl acetate 20" | %% affr ¥t HEYpuPiT | 8P biYfighydrin, mp. N
175. 0- - 177: 5[err C. - Gi Ok Ok Ok R 28E O
Analy5|s cal cul at.ed for [er | _ . : - C, 25.45; H,
2 49; Br, 28.23; N,.9.89;0 5 '11.32; ' - ;- -} Found: - C
25:29; H, 2.38; Br, 28. 14;, QT 9. 79 g .11 28 ;& - Step C 45
BLCarbonethoxy 4= {3 ronDl bydr&kyp poxy) - 1“2 5-I thl'ﬂlazole _ 25 °
Tp.a solution of 5 nf. (e§pass) ot acetyl Ch|0rldﬁl n 40 jm . of anhydrous
nethanol 25 - -2 - |s_gdded 5. 66 (20 i I li npl es) of
4t ( 3-br onpi 2= hydroxypropoﬁz 1, 2, ggadlgzol g g : _ _
carboxylictaci.d and Bhe s pghsigp mstl,;,red orupigh;een-hours at room .
terrperatur\'%l o S % cS’.-__OZ o ,o“ q° .o: o:' . S 30
| o EB|1E B o7 BTE A A |
gl & & &.6.6 6 g
5 - 1: #
2 wo
& . :I? (."’ R~ ':.’S o .eo
2.8 3 T2 3 3
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The resulting solution is evaporated to dryness to afford a colorless oil
whose infrared spectrumis consistent with the proposed

S at o A (Dl o] 2N e

hydr oxypriopoxy) - 1, 2, 5-t hi adi azol e which is used w thout further
puriticatjion in the 30 - foll owi ng step. S
Step D} - S S
3-N-tert-but yl.car banoyl - 4-(3-tert-butyl am no-2- hydr oxypropoxy) 1, 2, 5-
tﬂh{:azfazol e s _ A m kB8 of 1.49 g. (5 millinol es)isof

3- car Bandt hoxy- 4-( 3--br onb- 2- hydroxy- mgampee 16 32 - - "
propoxy) -1, 2, 5-t hi adi’eMepeliiad-G-wik-bur{lexae 39ydr O prb k- 10Ut Y.a00€e 1s refluxed
for ninety 35 . A mixture of 11.8 g. (bomillgnole§oui Statlleroata3 dert-Ritflin@hoy2-dkoyp-am ne
hydr obr orfi dg”i's ﬁﬁ%ﬁl@ﬁ%ﬂﬁgﬁiﬁ h ﬁr@chg)aé frpra Fixagpple 1, Step B, and 65.5.mL (75200 nd . of
di ethyl dther. TRBnS@ks refrSeried looohay ot ot ‘éc‘: lgri}j‘tlm%gt %C(;éEﬂfe, AevatEd to 5
remove § - collected and diicdl ittin@BFEE. (B9} EXGESH_t 6o C"ﬂ}itcgg@sﬂ"igﬁéh‘ﬁhe

resul ting oil is!iniissegiovddyidititabo inodagion give 16.8 g, of residual oil, Btk g%ged =
sparingly weth v t‘:’l‘gqﬁ(gw’? ‘]’]Br"'B‘FbF Ynigek6 gs ofespdiporigdecidd endgéxvectan Oi |

40 that i s dinaS@ipbadd d chu et é""n%}‘f‘r@aﬁf YerPhet spouingist Wity waterd t r ¢@it ed
Wi th a- sfream of anhfdous dicthyl ether and treated OHAT-QEE Fci?ﬁgzgeﬁﬁiﬁféﬁlﬁ .le{’;i pitation
i smconpl ¢te. Thetosevikd g.a0ictryteliies prolyed rmgersi—isio c_.Recrvstamzaﬁo,{gﬁ Hfiride are
removed #n vacud™EFHb fomg us pcktoneglictiyk ety gitesi Brmogpholb-hy(3-reardatypt € and

. OBs pRbydip :
cool ed t§ give Jf;;?g::@gfgéi °§§/ﬁ‘$§§‘fyé &5-Uipazple hydsechlpriden| mipzatlfonl6d? e product
1 acet at e-di et hyl ether and then nethanol - di & hy.I

I.IIUI\] i \U T UITTY [

B3

Y

frometh
et her af fords pur e Aalpistcalcdlatiiont,;H,.CIN,0,S:

45 - .
car banoy} - 4- ( 3- t er t but ylardfiAb- 2L Hylds oRly 30.600)1588;2, 5-otobj adi azol-e
hydr ochl pri de, 45tF°““Lé.‘ 8?@9?’ H’%m 2 1&-%_— g??é?ir 1S; @:34. :

.66; N,

Anal ysi sf cal cul at edn b@khef g&ﬁa}atig‘n by ¢ ' Gy

al, andithes y the above procedure, the fre - -4-£3- :
15.27; S| 8074 fert-buylamino-2-hydrosyproposy)-1EGURRRIasble, is BoRgy 100 ke oG 8. 75,
50 72—75° C. Recrystallization from diisopropyEXAPlgfves2tBe product melting at -
20 - 71.5—72.5° C. . S &

3-N-i sopf opy! car bamwﬁsz@ﬂg@}gdsfg;& W@ '.no?'2'-"hyd'r oxypropoxy) -1, 2,’5-t hi adi az
ole -~ | . A mxm.w;em%%. 4&"9;._71;53;71'0[1&! mol es). of. -
3- car bonget Boxy- 4- [ Bousdon®, 22.36ydEpAY1; N, 17.50; S, 10.11 : 25
propoxy)¢ 1, 2, 5-t hi qgga%]zegll& tgéore ared as described in Exanple 22, Step B)

and 10l . chloride s Bios: aproiign A pravsializgdefree brve drith dregen r r ed f or
seven days. The hgkm@gﬁpﬁ:;)&&;)mgﬁiaénemfa ' %}:ﬁ,ﬁ_ mmp%d?%""(- -S4 n vacuo,
and the jresidue irs dissolved in diethyl ether. The.ethereal . solution 55

is washgd y th water, dried, aﬁw’@‘i@p%g%f@@%ieﬂ@Pgﬂm 0.4 g. of-o0il.- The oil
I's dissglved P ion of onticalty. defhFEL BETIOY < Hi et hyl ether and treated wigth-
excess Hydrogen chior | de. °El\§3§?9§r§%ifhr{;3ﬁﬁfﬁﬁf&’;‘c’;}ﬁ&tfﬁﬁ?g@m'“°'2""‘“’€°"§’0' vent and
t.reat meft of the rRsemiue 3wiotgholib xk-teaﬁlﬁb&ﬁrﬁmnzaﬁ %Eﬂﬁcpd*ygﬁﬁx_léﬁgg;; [ gives

Girt

0.4 g. o&f gryst2PP;Hanpe d6udl-7 sReb03§ sbci),) ind s an00157t eIt £om et hyl
r cet gt el &Y ;‘(3)1 f[ z;;f}'% %, ¢=20 ip H, Q) are dissolved in 2(?(() ml. of hot a)cctorgz coﬂﬁlnaing 35 'y
ate”dnd aged with stirring at room temperature over a weekend. Filtrae:

i,
met hanol}- di et hytionebth @k GsMmBiac ipitate gi £ di-[3- i ,
3-N-i Sojjr opy| cabinRhddrikyfrapox A DB NEBIN 01 PuRhe DX " e e bu
pr opoxy}- ]2"82, 5- s[ |3 gfﬁﬂ e=hg2 imoCHIOH)i Eerysmmmio@@f—%g&if ilis fartrate from

Anal ysi § cal.cul 4 er g otr acetpric containing 12.5 ml. of water gives 6.4 g. of solid material, Cl 40
P 3=—18 g 28 = . 1y )
10. 46, N, 16. 5@11‘(1 S ak%ﬂ .%:?ll[a]l) +13.5°, c=2.32 in HsOH). A 63 lgé?.alm}c of @15, 10. 46,

! 3 scparatory funnel with 45 ml."N ammonium - hydroxs d 10
N, 16.11; S, O9mR5Sf ether for 10 minutes. The-aqueous layer is extracted with 2 100 .m(l:. al:)rtio 2

The f ol | owing aaﬁﬁ. e cqnibirsd rhtrel POtk Waged HIE2 REERALALLOTE widy, Pr oduct s
of . % ngf;g lina agnesIu fyflfgte; flteeady andreoickituast ataec b)ive SraUsAshe | ggove,
in which R err] i R YRR TR & D drmeprorale. Shddioglen:
| oI’ — €2, 5 \ ] is base and 1. . i
:_ :ICId is. dissolved in 240 ml. of hot ethyl alcohol and allowed to age at rofm (;exrrg:i::—:
s ure ‘}:lih st;rr’mg fOi: 18 hours. Filtration of the crystalline solid yields 4.96 g. of 3-
:‘:gr{:ﬁopm;-l- .1-\3;13-5)-:é]r;zl[an;u;g:ﬁ-gyfsrgxyptt‘)zpoxy)-1,2,5-thiadiazole hydrogen male- 50
> m.p. 211— - el o™ +0.45% ¢=2.8 in CH,OH). The mother Ii :
zc}ﬁuxe% }_wth 100 mg. of “Darco” (“Darco” is a rcgistscred trade mark) degoligi-?z?gg
t rcoal for 5 mmutcs,.ﬂltc_:r-cd_ hot, and concentrated to 30 ml. This solution is aged
55 moro%n‘;_tcn}pcralurc with stirring for 18 hours to give 1.029 g. of crystalline (—)-3-
55 ate,rpmo pmc;—o ,5-(3:Ztggto-blétylz-zr[n1?o;£ﬁ5;di;§yprop§xy)-l,2,5-thiadiazalc hydrogen male- = 55
) n.p. 205— . ([ae]y)* A7°% ¢=2.99 in CH,OM). The mother li
gxs‘% ?:::tcoc} ;.;;guglo n;rg 5>(f)3ethzc(1;,4 cf,r%mAwhich is collcctcdsby f)iltration an ):fidilgggﬁ
mg. ) > m.p. — - A 321 mg. sample is recrystallized f 3 ml.
of cthyl alcohol to give 270 mg. of ( —)—3-morpho?ino~4-(3-tert-bu’tylamino-Zi(l?;r]droxmy]—

St e e T e SR



10
3- Mor phol i no-4- ( 3- tert butyl am no- 2- hydr oxybut oxy) -1, 2, 5-t hi adi azol e
1 c

3- chloro 4- (3 chloro 2 hydroxybutoxy) o128 thradrazole ‘m'“””“”““““““me=ﬂ;gghw
3- Ghloro 4- hydroxy 1, 2 5-thiadiazole is treated with 2-chl oroagetic acid '

i ngt:he presence of ethanolic sodrunlhydroxrde to

grge 3-chl oro-4- carboxynethoxy 1,2,5-thi- adi.azol e.
Trgatnent of tfsis acid with thronyl chlqr d%gor oxal.yl chloride affords the
154 & - 5 act+d eh!ertde__%&e~acrd chloride(l part) in 20

wits of diethyl at )il@.Stihiediazeld Iiropni seleatd Smp. 202—203° C. ([o]?"+5.0°, Al
é't o -15[err] Cra L;,zr;;y &‘m I Qﬁcé’%ﬁ%"ésﬁp@ﬂlﬂd|0é1ﬂ?®esmhane ilenti@Dophdctos af

di’ éthyl et her. - and.the mxture stirred one hour
Iogger at - 10 C Th&‘\nﬂ@llslﬂ:hlt‘dltﬁ\cdlf&(tﬂ-ﬂl\'étg room

tegrperature dver ni gh#j coolled’2 HLG.58Bp N1B.%G; s,md:;fgreat ed vmth anhydroug <
hyglt ogen chl ori de un Pndey G d7-%n Hof6-5A4 tNog@W i 8 t48pl ete. The solution i's

Ut cessivel y : 20 washedswr g\rat er, a,5% sodium carbonate

1 §Jt i on, and wat erPrepaliodl6fl iplcaBPicuibd @.3. mgpholmo-4-’ 3-ter t—butvlammo 2 %3 ‘droxy- 's
ev por at ed to ar eSI dl]’@,0 EE%;;%,\fahl'ldramle from its dcxtrorotatory hydrogen maleate salt
‘ma
fc

f hl or o- 4- (3(2 Chl )(3"197 Shuslantioa el B&Zlnldmvpropoxs)-l 2,5-thiadiazole 10
crude 3-chlor qD n‘if ‘@a@*ﬁé %J‘!LC 3 hlrﬂadleairethe‘ie(tibn gayt) in 5 9.
ts of - funnel for 5 minutes. Thé e ac \m anz ]0 ?;QSCOE th a
A ution contai ni n@eramdenhcmlreﬂ eSl lldm-acts are washed with 2x20 min(:)llza\\ratcr‘E)l {éhydr I de
5 parts ol | sot? zé m’n Jéﬂlwﬁi@tr@d, end Sonk@irbted O vadud B FveMULS Alojtf 0OM 15

zole,

m° ﬁ%;ﬂt uPey Tl l‘g@umedz(}rmdrowprqaoﬁ))ﬂ a20f ice 5

“.

';-'acetrc aci d, (e asle (e ers by > 131n

facted with et her and wor ked# up to gis¥&on 13
;_.j-chl or 0- 4- (3- chl oro; 2- hydr oxybutResoption with (—)-tartaric acid
3 5-t hi adi@zol Ci By following thé resolution procedure deStribpt IB SecTrB!I Elpﬂ)bﬁt ud Bub& - 20 .

,a';j'a

3 Ghl-or 0- 4- ( 3- but YEARL u&%ﬁxﬁr}’@% ) L{ga@gt ‘j‘“ﬁi“:% FB_SE‘é)Fl"eSccuon 11, the W
ydr ochl ori de aﬁ'ords the (+)-3-n&Ppholino-4- -(3- —terts X —g._y _ﬁ‘ xy))flq ) Jsggie
hl or o- 4- ( 3- chl #ols- I@ddqgedrmtglbu(rexy? —3.49,B=A%1ia urther frac al re- .
7.5 part® of . BUTYlizalifn givesirise tod alol o 5.0 forite kydmgsx naﬂeaﬂ: err] C. ina B
| ed. vessel . The . duct is i sol at ed by the 5

hod descri bed i npkyasmhet L+)-ShdPhine kS .o
3-but yl am no- 2- hydroxybuhxgy)lcﬁgﬁ,xtg;ggig{) glm% xa }3%%’:5 mg%m k2 %ir ssol ved

anhydr ous, By replacmg lhe ( )— -morphdme-t4+( $ker t&h!h;ﬁrfnuﬁlflldh ‘Hfo RtdpelcyyM b5

] hydr ous hyar og g A6 d2.4nit 13hc (+)-3 -morphohno-4 (3-tert35 . 30 3
At yI ani no- hydr&gt%y 19>€;}_( iy 3;1; f—&;}dg aﬁ% i%e B mchde 31@1 lEm:pared as _
Step C.  Prepkl dfeteGR obthined the (--)-3-morpholino-4- (3-fert- br:r lzf u:;f»z-ic;dr;g;;rcif;;ly?.l a ;
Tor phol i no- 4- (@»%thyﬂﬂamlmﬁalzﬁ“hydnyxgtbm3dxy:){sdH thi '
fazol e - ture of 1

chl or o- 4- (3 % butyﬁ%%zlﬁlgAfIY@]leW Wr P I AETIVE ISOMI‘RS OF 35

bl e hydr ochl or i GavérsonSof @) 3schfo-4 5385 '1% ﬁ | eat ed

- four hours 4@0 (+)-3-alorph®Eae~4Q$-dewrb]u mm‘ﬁ ;pro BWE (21&21% E y the
i hod described i'n Exanple 16 to

e 3-mor phol | no- Szt [ BTL00: me.ng?rtuw%p% S IfShgi gzl e v ch

ifsi con-  verted to Its hydro jazole .

35

XAl\/Pl_E 25 A mrxture of 53 g. (20 mﬂlmoles of m.p. 58 5—62.5° C.) of -3-chjoro-4-
3- Mor phol i no- 4- (5{3& um?«lzdw Ry -1 2 i 2gle apbZEY ok, (35)51311 oadi azol e
45 St epgA: ghi afate?hfor our hours at 13 —40° dC The cooled mixture is :
P collec wishgdgwith anhyd
3- Chl or o- 4- ( 3- Ch|dQEh?l' 'e’d‘-ch,y &Wﬂ gﬁk@l%ﬂg}@ of Emo%’)holme olcl:loi?d]g ; ‘5 #

dilazol e filtrate and vras‘un:s arce combmcd and evaporated to give an orlv rpduct. Thls

45 3- Chl or o- 4- (MBIcEH| g)rﬂleﬁolzedhydﬁobmyaumjlrbyﬁepm@mw@}ml,nzms‘Sw kARl agol e is

priepared bysg vaporated to drvness to give 7 g Uérheé-nmfphpleraét\Bmansbwlamuioaz- to

t hose descrr %ed | rzldr??x%fr%(\%‘ 1y 'ﬂ’§fi’é’r91°,&s“llﬁhf§ ygllow oil. 50
chl or o- 4- hydroxy-1, 2, 5-thi adi azol e i s gggggnsed with 2-bronopropionic acid
td give Prepara@h of (+w3-mdar>rmm-446(tb,f-aayrmrla&mlpﬂa&yweﬁoaﬁxy) 1,2,5

tHi adi azol e. The ac d i s converfl@d-t @eanIVdrocan{aleate

véntional et hodgmig 2‘?%%,,@,%? S]oxgs)l'f{% Huich H""ts ijm?mhbrq -463- fc?»rtéem'led with
difazonet hane warm solution of 2.09 g. (18 ;nllluﬁo 5) f acr in f:’sgdﬂrs;tfm \lw-t § C. %he
dri ed ethereal s&luibs Gralibedt b @edl,gleft BiHofts at $° C., and the sohds col]cctgd ?(: gc:v ydrous
hydr ogen chloride and the resulting chl oroket one reduced wth Sodrum

ber ohydri de to give 3-chl oro-4-(3-chl oro-2-hydroxy- 1- met hyl propoxy) -

142, 5-thi adi azol e. 55 - Step B: Preparation of

3- rmrphol I no- 4- ( 3- but yl am no- F hydr oxy- | - met hyI propoxy) 55

a ~ r~ 2 1. * 1 1 Y . r a1 -




. {= e . ' s G an o o e
3 nor phol i no 4 (3 butyl am no- 2- hydr oxy- 1- et hyl propoxy) 1 2 5- -
t hi ati azal e that i's® i sol ated Las its hydrochlori de salt. a4
EXAMPLE %6 o 5. ’
3- l\/blréph'ol i no- 4- ( 3- but yl am no- 2 acet oxypropoxy) 1,2, 5- t hi adi azoI e
hydr chl dri 5 A mxture of 1 pa o
3-nor p@DI i H-S—ﬁ"' (3 but-yv-am-po--2 hurlr Evv%}‘ di\og \ =1 .2 '—'\_ 17
thiadi azdle, 5 rxaf%%)orff ecbk-ﬁ-marphndmdé (3anazd-bbty]amrhb szzdra@eﬂop@y)alm;s;dxradue is left.
24 hours jat azole hydrogen malcate’ m.px &ﬁ(}ﬁ@ & —4bfe csdBun |CéiaOH‘5 pour ed
on ice, rade aI Cr atallxvau 1 %ﬁ& anhydrous eth'mol affords 38@

ﬂh e: < -Z-hydrox p xY)- ~thmd1azo ogen.

extracged w th etelp, 2 1 °,C.A[l zt I(;n éﬁ g)anhyd ouUs
10 - ragnesi um sul fate. The et hereaI soI uti on I s treat ed. w h anhydr ous

hydrogen
recrysta
nor phol

21
propoxy)-l

2, 5- thradraz

ol e or

1, 253, 709

its hydrochlorrde

chl or i &enverign_of (—)-3-chloro-4-(3-

i zed froff €T REREPIYRst-Rtr
o- 4- (3- but.yl'am no- 2- acet oxyprsgRexyy - 1

tert-butylangippe2- h;{d@xmmx}p{h?éttmeﬂx ploduct is

t-bpgslaping-3- hgdr% propoxy)-1,2,5-thiadiazole
, 2, 5-thi adi azol e

hydr ogél ori de. Preparatlon of (—)-3-morpholino-4-(3-ter r-butylammo—z-hydroxypropoxy) 1,2,5-
EXAVPLE 2710 ; thiadiazole 10
X .

3 Mor pholli no- 4- ¢, FUl YRe P2 p Azairdy ?}‘% ek %egfagﬁgag;’g,gtg 1

b - propoxy)-1,2,5-thiadiazole and 34.5 ml. of I cated at
part @ 3-nor thBS—nﬂ)Oé (o8 fddtIhotksid e p dJ&Y{JJlaQ g@rﬁ& %uﬁorphohno_
t hi adi azgl & hydHdé-kﬁrtdmndtelmmalhyﬂr@ymbiﬁl,e,ﬁ-dﬂwayhs o hrmyl ®wioil. heat ed f{sr.
4-6 hour ¢ at 100[err] C ‘The mxture is cool ed and
added to§25 parts £ e et ! '
decantedj the r en%ﬁu %ﬂﬁﬂé’g%’ déa #‘22%% ﬁ%orcg ,f, blll, ,i,lammoiz Hrﬁ’gpr()%y}plaﬁ S Of
di et hgd &t her, andThe oily (~)-3-morgRblino-4- (3Ltb;ebﬁylxﬂam-ehycsoﬁypﬂolso@j;)aqb,s-t’ﬁhel-coI | ect ed
product { ZOWaS hetgc @F)aqxc lai gzﬂ;@% isqtireplanofl gsrtrehted w1t12@soh%1@n of 2.65 g (22.8 milli- - an®@unt s

. 2 _
of diethyl. ethef s melic i e‘é %?&f&y SoPIRaR %ﬁ’mpom ri@ &;“églgrg ether to
grve . hydrogen malcate, m.p. 190—3.5° C. Careful fractional cry zation ftlus maten .
3- norghoki no- 4- (erbeth'ynblaaﬁdﬂd% Reb@naoyl-pacmwpm%q- ti i@ j.
hydrochl r#de. propoxy) 125-1h11d1a/o]e hydrogen maldae, de.5p er @ﬁe)’lt[&ﬂf%y t hayse
preparedfin Ex aﬁ:ﬁ % ?{goc PH); Agurthe quggsgalhzatmn from the same solvent affojdsy whi ch
the 2-hyfiroxy g ;ﬁ' oP Pt AL e Qe T & 28D H B, ERer 14 3 onver t ed
25 back to the srsadxﬁdnslgprb’ddaeécm QHEY i QRO WAE SavaMa GRS LR mfcﬁa%t bR €1 t her
With £l Jt ® al k @toredui Slescaited dre Eghmplesionge RlemifietRindT8) B eloW/ T ieke $iodudst i ongp -
EXAVPLE P are synthesized by iollowmg the procedure identified in Example 16 but rcplacmg the
\x0)
3- Mor phO I no- 4- %{g& f} thg reactanﬂPyE?lRy@'ng Og%sul%gzgx? ﬁenn(%! gi in gfraﬂ’l?‘?lbenzoat €
A solutipn of 1.RBdchladtg the morpholine used in Example 16 by the amine reagtant “ F” havm :
3- nor pho} i 350- 4- {13- sbluﬁgﬂé'ﬁﬁdﬂﬁﬁ&- 13 ehisOa¢RAOR QXY b l'lohmé u%iécr the headin 35
t hi adgsazpl e in BOa!pTaR't ShofR*,eR"hapd R edupg ientifedafd edl staﬂmg maekialé Bt and 1 part
of benzo} c acid I—d gre retained in the end product I—aj fgr ﬁl@chﬂgrqugl prepetfice et providedaer . The
resulting solid is collected on a filter plate and washed
several finmes with diethyl ether. The product is crystallized from
et hanol - di et hyI et her _ to give -
3- morMPhoj i no- 4- ( 3- but yl am no- 2- hydroxypropoxy) 1, 2, 5-thi adi azol e benzoate
35 3 _ _ ' Preparatl on of
3- R- 4- hydr oxy- 1 2, 5-t hi-adi azol es '35 The novel
3-R-4- hydroxy-1,2,5-thiadiazole starting materials.in Route | synthesis 35
are dhde: by esterr ficati on of the [err]-am noacid,' R-CH(NH err])CJ err]H,
by reacti on with a suitable [err] al’kanol to produce
t he ester, R—CH(NH[err])CQerr] AL kYl , which when .
50

55




treated with ammonia is converted to the amde, R CH(NH err])CONH err].
Reaction of the 40 am de with sul fur nonochl oride provi des

tthe. desired 3-R.4 h\lrlr O ‘l, 2, e v 5 1 N . v'42 ¥ 1 B o 40 Sliiecnan RSNy I o 7= WHRIESRIS O

foll ow ng Tabl e |dent|f|es addi ti onal 3-R-4-hydroxy-1, 2, 5-thi adi azol es t hat
40 : + Y ar'e representatrve of t he startrng mat er-i al' s t hat
are and ‘ean be prepared by the pro- = cedure descri bed
above, using t he [err] ani noaci d, R—CH(NH[err])qurr]H havi ng the R-
group ident8fied in-the foll ow ng TaAsg70mhi ch are esterified wthigethanojg

wut a8 =3

th

o
of
re.

R

is

ad

[ud
W

)

—

—
N e W

Y ST 0 2

(al though 45 ther [err] alkanol's can p,e used, € g R
et hanol , propanof |sopropa olcf’*"\‘t Ciprovi de the 8 8 45 . met hyl .
or other [err]. aI kyl ester ' Id'ﬁEI ot hen conv@rted bystredtnent with
anmmonia 45 . to give the am de. Reactior of the anide
wi t h sul phur rmnochl Ori de pro T deg) B 388 8 X2 ¥R ,
R- 4- hydroxy 1 2 5 th| a,dl azol e (produse "AL) hawi nget hergrdup R attached $0
the - AR Qarbo pr-esent at position 3 identiffied in the
Tabl e.’ 50 ' ' BR K8 8% 53 4 EXAVPLE 29
50 - By substrtutr ng I"& £ adi azod e psedugids ks fobtained in ,
Route |, .for exafple; . 50¢ d by replacing |t he . 10
3-chl oro-4-hydroxy-.1, 2, 5- t hi a i&azgl ped BRplgxgl &g an equi val ent '
quantity of the 3 R—4 hydroxy, 1,275 £ adiwzol8ol dgriified jin the foll owi ng
Tabl e and : usi ng| an’' excess oF an Tamine df the structure
HNR[err]R[err] (also |dent|f| dip ge Tahte) ' : t he 15
tert-butyl anine used in Step13 of* Eganplall, ero'w;se foIIOvvi ng
substantial ly 55 - | "the|] sane procedure there dgscribed, the
t hi adi azol e products I|-b. ar-e @bt ai nedéta\éldng T"é@ gé I8 _ the R
Rlerr] and Rerr subst tuent i den edgn TR e : 22 . _ 3
1,253, 709 _.] ,_ ‘;‘ AR S%2 ¥TaB ?é"llr [err]
RRerr]’ ' R | GE GE. ORRIER] G
CHerr]- S—-CH[err] 5 3 H v ( [err])[__err]C-
Clerr]Herr]-S- -err~]“—“g\I Sl He (CH etr])[err] CH
Jerr]Herr]-S CH§errliy" He (8Herr])[enr] G o "
(CH err]YFerr] CH"& Chl epr] - AT H‘ﬁ‘ ('@:I—I[eir])[!‘]err]c- 25
err]Herr]-S erdgl - | pe |10 er grr:] CH
Clerr]H ]“%LE"] > | glg § | (Hermgr
"3' % = m C . 6’
73 .4 ¥ slg O g = b
FLoRy S Bl 8§ B R & |
.Y Sl o “ v v
=4 =& & ¢ ¢ ¢ .
gz
« [ | |
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Clerr]Herr]-GCHerr] - H
Cerr]Herr]Chlerr]-S-CHerr]- H
2-(CH err]l-S)Clerrltlorr]. . oo
2-(CGerr]Herrl-SyGerr]Herr]- : H HO - - s -
CHerr]-(qqCHerr])[err]-- ° - 2-[(CHerr])[err]CHS]Jerr]Herr]-
H - HO -CH err]-C(CH err])[err] - _ . 2-(Cerr]Herr]-9)
g[-[ezr]H[e_rH- | | - (CHerr])[err]-O(CHerr])[err]: . =
-{(CH erf])[grr]CHCHerr]-S]err]H errls el :
(Lot f el 0l (g ori ) ot e I o) oo =2
H . ( CH[ ermnt )drepevatidaHof Route 3 of produck]taving ki ‘@rtem@! Gilfsétoen} in
H «.( CH[ther 3-pgsitien of] 13 thiadiazole is illustrated brHfedoliofipg &yor ExamplescH er-r] - _
H -~ - ¢ (CHerr])[err] C g&rpg]?[er.r] CHerr]-O.- CHerr]- -
H B (CH GE-M&&-%L rIl:agj'moyI--i-(.?-tert-bm‘ylm 21l gﬁ“dﬁ)&fplﬂp@y ,Q,B'J’t]]iﬂﬁzﬂé’] - '
H - CH[ e5tép) 3] £AMId%y-1,2,5-thiadiazole-3-carBoxfliagiir | H{ err 1 0) - Clerr] H err] 5-
H - (CHerr ]ij fixrurd @-1 mtile of 4_-ﬁ[lly10_:i‘,~'-3-,@m(ﬂ,b$-ﬂ14iaﬂ@@hri]i fld@é(llfsé‘fqiul errj -
H 3 2% 1ethanol containing 4 equivale g yhy: le : _
H' ' ( CHE g:-_l l[ \! }[}a?l}g%gic@}s refluxed for 2 hours. lig € a%?)l iwﬁsﬁ in %a:{ﬁ aE III:FCT e[ € r_-r]
] s é§ dde dissolved in a minimum amount of water and made acidic (pH 2)
2- [ (CH erplxhberr ] ydo&diik Gti@ I The IfkRipftdted 4-allyloxy-1,2,5-tHidiazole-3-carboxylic acid 10
(CH err])ierr] G is removed by filtratign {10 eushefl Mitk maie: ©) gBfear 90]/4Hidd of product, mp. . "¢
H . HI}CH[errg8 @ﬂ% réé% rel- ; '
T (A C1- \ 4 '-52 - 61‘1 r%?y oxy)-1,2,5-thiadjazole-3-carboxylic gci L
]2_ [2(5?31 ?él.)g:[ er rTH ?Pr )'fﬁk T . ]gﬁi) Jﬁgﬂ?m&t@ o,f 4-al -oxy-],2,5-thiadiaz$e§ia%o;:)]li):[ err] CH'
' , | 6?) _acid and 8.9 g. (50 millimoles) of omo-succinimide is suspended in 50 ml. of .15 -
TABLE [4:1¢-( Cont i nutdal) The mixture initially tuns brown and evolves heat but aRer one minutg a
R err colorless sqRjtion rrqsults. The white crystals that deposit upon cooling are collected,
- e . with waten, enddried givi (54.5%) of; 4-(3-bromo-2-hy ; -
g_ % E :23: é_- gl[ err L q?gfghl\og 7 fizﬁlﬁgﬁ gfi;ﬁl&@r?;rmﬁlgz#onﬁjf the product fr r%?{% AEZCH-
q erz?] [ eldad mEhddaed & gérz.rq_{fn.p. 175.0—17.5° C. Terr]){err] Gy
2-[(4-CHEerr[-Cerr|Herr]-gCerr]Herr]- H - SR
(CH err]){err]CH  Analysis calculated for C.H;BrN,0,S: _ - . o
_ - G, 2545; Y, 249; Br, 28.23; N, 9.89;, S, 11.32;
- * Found: C, 25.29; M, 2.38; Br, 28.14; N, 9.79; S, 11.28
- Step C: 3-Carbomethoxy-4-(3-bromo-2-hydroxypropoxy)-1,2,5-thiadiazole _ ,
25 . To a solution of S ml. (excess) of acetyl chloride in 40 ml. of anhydrous methanol 25
- is added 5.66 g. (20 millimoles) of 4-(3-bromo-2-hydroxypropoxy)-1,2,5-thiadiazole-3-
carboxylic ‘acid and the suspension is stirred for eighteen hours at room temperature.
" The resulting solution is evaporated to dryness to afford a colorless oil whose infrared
spectrum is consistent with' the proposed structure of 3-carbomethoxy-4-(3-bromo-2-
30 . hydroxypropoxy)-1,2,5-thiadiazole which i$ used without further purification in the =~ 30
following step. S ' . ¢
Step D: 3-N—tert-bufylcarbamojrl-4-(3-tert—bﬁlylamino—Z-hydroxyprdpoxy)l,2,5-
. - thiadiazole . ) :
, A mixture of 1.49 g. (5 millimoles) of 3-carbomethoxy-4-(3-bromo-2-hydroxy- .
15 propoxy)-1,2,5-thiadiazole in 6 ml. (excess) of ferf-butylamine is refluxed for ninety 35
hours. Considerable tertiary butylamine hydrobromide is precipitated by the addition of :
100 ml. of diethyl ether. The salt is collected and the filtrate concentrated to remove
dicthyl ether and excess ferf-butylamine. The resulting oil is dissolved in chloroform
and washed sparinglv with water. The chloroform layer is evaporated to give an oil
40 that is dissolved in a mixture of methanol-diethyl ether and treated with a stream of 40
hydrogen chloride until precipitation is complete. The solvent and excess hydrogen '
chloride arc removed in wacuo. The residual oil is dissolved in hot ethyl acetate and 3
cooled to give 1.2 g. of crystals. Further recrystallization of the product from ecthyl -,
acetate-diethyl ether and then methanol-dicthyl ether affords pure 3-N-fert-butyl-
45 carbamoyl-4-(3-fert-butylamino-2-hydroxypropoxy)-1,2,5-thiadiazole ~ hydrochloride, 45
m.p. 145—147° C. ' : L
g Analysis celculated for C; H,CIN.OsS:
2 - - Cl, 9.66; N, 15.27; S, 8.74
g Found: - Cl, 9.69; N, 15.61; S, 8.75
) L . : :
3 50 . EXAMPLE 23 : S 50
% 3-N-isopropylcarbamoyl-4-(3-isopropylamino-2-hydroxypropoxy)-1,2,5-thiadiazole
i . - A-mixture of 1.49 g. (5 millimoles) of 3-carbomethoxy-4-(3-bromo-2-hydroxy-
propoxy)-1,2,5-thiadiazole (prepared as described in Example 22, Step B) and 10 ml.
e of isopropylamine is refluxed and stirred for seven days. The excess isopropylamine is
55 removed in wacuo, and the residue is dissolved in diethyl cther. The ethereal solution 55
. is washed with water, dried, and cvaporated to give 0.4 g. of oil. The oil is dissolved
in methanol-dietiryl cther and treated with excess hydrogen chloride. Evapoiation of
the solvent and treatment of the residue with ethy} acetate-1ucthanol-diethyl ether gives
0.4 g. of crystaliine product. Recrystallization of the product from ethyl scetate-




4-OH Cerr]Herr])-0]Clerr]Herr]- H (CHerr])[err], CH
3,4-(OH)[err]-Cerr]Herr]]-Gderr]Herr]- H
o 1N T o o1 11 " " i
2 I | J l L A2 I | J AT
3.4-(CHerr]O)[err]Clerr]Herr]-O Cerr]Herr]- H N
err)ferrje T ) | | : o
3-HO-4-CH err]Oerr]Herr])-gderr]Herr]- H. _ |
Hperr])[err]CH . . _ S
t4-CH err] Ca@f err] H err])-0] Clerr] H efsh09 H . g%ﬁe”lue[[!zﬁﬂ
ecrH [erTiCerTiAaerri= — ~ H - eH-err e
- ]C[H]el[’ r] HJ[ ;}, rr) l%;;tgvh 1pry- gives 3-N-1sqpropylcar]:1unoyl-4-(3-1soprop3(lmoe'&-hy]d)np(pr r|] CH
o . -th iazo hydrochlopf[e, m.p. 96(—a2|[’ g rr]c - _
- Br-Clerr] H e T] )¢ &) ] - rr])[err]¢
4- HO- (er v ] H err] ) KdaBki datdueed for CansgllN,Oas: H y (CH err])2CH
4-CH err]O-Clerr]Herr 046} HNe6.335 - S, 946;. S '
( ] %el’l’][) [e%’ I’“f- g‘F ] _lLound_:] )éqli 10.112 I-E, 16.11; S, 9.25 T 5
2‘§ 4, 5-(CH err]O[ efk}([e] folrawilg iz:!;\[n?@ Inh St e s for thc( gjl»a%u%xl' )o£ %;th]:cg SEH [err]
3 err] H err] - C ethis] ifeBilioh ] illustrated by structure I ab , in which R, R? R* ?-/I r R¢ ]are '
(@H err]) [ err] C CHjthar tfjan hydrogen: _ : : e er raf Terr
CeptrHerr]-cH - : H oameie 24 LoHerr])lerr] O
Gl Herr] W g eplethe t(cbinleni 3 bybontuton) Lo el
- . < il == T ™, 3 & y - > -1 -
[ 3 él- (HO[err](er r]eli'f@ﬁwi’ 311@6:{55—1,2 S-thiadiaZole is treated \ﬁitiﬂ%ﬁcgg Ecajgerlg ﬁme _
[ 3 4-(CH err] O [ erprpsaicent brrinblicr hdinhtlydroxide to givel 3-chloro-4-carboxy 8L 9hmerr] G
34 h-Cl-Jerr]H erada olq'lé'pqﬁ‘qﬂf ef thjs-acid with thionyH chioride or oxalyl (chlblfid2r aftbdf @er ] C-
3._1_. h-Blerr]-GPerr] j%ri)ér(}oliie' Thorgeid ch HEC#F Ptt) in 20 parts of dietlpyl ether is treated dropwise 15
i ' : t—~10°'t0 —15%"CI with a'slight excess of diazoethane in 30 parts of dicthyl ether
(GHerr])[err] CH and the mixture stirred. one hour longer at —10° C. The solution, js Ieft at . C
g 4-CH err] - C er ripbeduiird Jov&higc) c]:obi:@ 6 ]=10° 1o 5o C. and treated gﬁhﬁlﬁﬁﬂer r1cG
3-% D -4--(d ) [ err] - Aivérogénidhloride] l}niiQVeluﬁr‘]nl-i[f @ftfopen is confplete. The solution is successively
(__.v, err])[er I21) C- washed " with water, a 5%, sodium carpor@te- Quéqn; ng[ water] The dried solution 20
ar CH Ef‘ Japo teq @ a residue to give 3-chloro-4-(3-chloro-2-ox0b yé-llff: tadigzel H err] -
H:; ' (CH er ca‘éfe -%zoro-tt-(s-chloro-Z-oxobutoxy')—1,2,5-thiadiazolc 1" part) In arts: of
H3 |- - (CH[ erifoppophof isCereated at 0—5° C. with a solution containing. an, exces rg sodium .
4-‘%:'§CH[ err] O C err] Hoshydride in 5§ parts of isopdobanol. The mixturd Q‘l‘l{fﬁfo[‘gbﬁta ngOjl at room
O 25 temperature, then poured onto a mixture of ice and acetic acid, the mixture is ex- 25
3 ' - ~tracted with ether, and worked. up to give 3-chloro-4-(3-chloro-2-hydroxybutoxy)-
. 1,2,5-thiadiazolc.
= " Step B: Preparation of 3-chloro-4-(3-butylamino-2-hydroxybutoxy)-1,2,5-thiadiazole
' , hydrochloride : _
30 A mixture of 1 part of 3-chloro-4-(3-chloro-2-hydroxybutoxy)-1,2,5-thiadiazole 30
N and 7.5 parts of butylamine is heated for 10 hours at 100° C. in 2 sealed vessel. The _
product is isolated by the method described in Example 1, Step B, to give 3-chloro-
e 4-(3-butylamino-2-hydroxybutoxy)-1,2,5-thiadiazole. The base is dissolved in anhydrous
diethyl cther and treated with anhvdrous hydrogen chloride to give 3-chloro-4-(3-
b | 35 butylamino-2-hydroxybutoxy)-1,2,5-thiadiazole hydrochloride. 35
Step C: Preparation of 3-morpholino-4-(3-butylamino-2-hydroxybutoxy)-1,2,5-thi-
el adiazole : , ' [
ﬂ A mixture of 1 part of 3-chloro-4-(3-butylamino-2-hydroxybutoxy)-1,2,5-thiadi-
ks azole hydrochloride in 5 parts of freshly distilled morpholine is heated for four hours
4 40 at 135—40° C. The product is isolated by the method described in Example 16 to 40
B give 3-morpholino-4-(3-butylamino-2-hydroxybutoxy)-1,2,5-thiadiazole which is con-
verted to its hydrochloride salt. ) :
4 - EXAMPLE 25 -
3-Morpholino4-(3-butvlamino-2-lydroxy-1-methylpropoxy)-1,2,5-thiadiazole :
k4 45 - Step A:  Preparation of 3-chloro-4-(3-chloro-2-hydroxy-1-methylpropoxy)-1,2,5-thia- 45
P diazole
3 3-Chloro-4-(3-chloro-2-hydroxy-1-methylpropoxy)-1,2,5-thiadiazole is prepared by -
3 a sequence of reactions similar to those described in Example 24, Step A. Thus 3-
chloro-4-hydroxy-1,2,5-thiadiazole is condensed with 2-bromopropionic acid to give
E: 50 3-chloro-4-(1-methylcarboxymethoxy)-1,2,5-thiadiazole. The acid is converted by con-. . 50
i : ventional metiods to the acid chloride and the acid chloride treated with diazomethane
; in diethyl ether at —10° to —15° C. The dricd cthereal solution is trcated with
anhydrous hydrogen chloride and the resulting chloroketone reduced with sodium
3 borohydride to give 3-chloro-4-(3-chloro-2-hydroxy-1-methylpropoxy)-1,2,5-thiadiazole.
3 55 Step B: Preparation of 3-morpholino-4-(3-butylamino-2-hydroxy-1-methylpropoxy)- 55
4 ) 1,2,5-thiadiazole .
. The procedure set forth in Example 24, Step B, is repeated with the exception
3 that 3-chloro-4-(3-chlorn-2-hydroxybutoxy}-1,2,5-thiadiazole is replaced by 3-chloro-4-
3 (3-chloro-2-hydroxy-1-methylpropoxy)-1,2,5-thiadiazole. Thus 3-chloro-4-(3-butyl-
60 amino-2-hydroxy-1-methylpropoxy)-1,2,5-thiadiazole is obiained and isolated as the 60
_hydrochloride salt. Treatment of either 3-chloro-4-(3-butylamino-2-hydroxy-1-methyl-
33 4
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24 TABLE [ (Cont| nued)

S ———— = . T e e T e S D e - T '\I. ol i 1':J e e
2-furyl \ e H (CH[err])[err]C—
2-t hi enyl{ < L ~H (CH err])[err]*C
2-pyrral il ) o (CH[e r])ferr]-N(CHerr])-
H - 4-pyridyl err])[err]- N-(CH[er])[err]
H . 21 3-pyridyl 1253’769 . 2-pyridyl
- '—(--cﬂ—g‘”] [ err]- I%ropoﬁ;@ﬂzgftﬁxmu[?@'f: ok its hy drochlor:de salt with mor 5holme as described in
H ‘Example 16 gives 3-morpholino~4- (3-butylamm¥ANylidoxy3Dmethylpropoxy)-1,2,5-
Addi ti-ongl conpouhld@azelf?tltahssolaIMﬁEmhydwclﬂMtsaare prepar ed by the procedures.
of Routeg | -and Il nore particularly tr ed by Exanples 1 and 16 are
identi- - .. 5 S 3-Mor haf;ﬁogfsi(j" bntviangw- = CIL 53: l}ﬁhm;ﬂ@le QzOMMMLS 5

i denti#i dd in Tabl e A Yisiuie W1 Ghrt B BSnoaphglmauqs-b lammo—Z-hydroxvpropoxv)-1@&9-‘| ng t he
structurg R R erthipdbzolay £ patwdntageddshy 1 pae phretc {shpinde hécfc

synt hesi Zed by ttt;ed"l’j!()”fl i ?r%(g‘%& salﬁvqn I%?ur ‘%ﬁ g |'11a o"%"ﬁ"— I '@Fﬁ’«}?‘?gg‘and then -
repl aci ng ncsmr’m s 3et§ Laeg is t e wi rléu é:'l) h\&'g eht }ﬁereacid on
wi'th the Se| eCt ecﬁg taﬁ:ﬂ )Ytalllzcd from dd nol-dxetﬂyheth&r@(-‘gﬁdtﬂ’-
descrijpeq in Exanpdwmmﬁw-tt (Bkhatyfamhioavucng) xnbpmdy)dﬂsi-miaeazpledp&n@wnéccor ding 10

to the prjocedures of Exanples 1 and 16 exceé) .that the
ExamprL

3-R-4-hydroxy-1,2; 5-thi 19'9 Eolmo-4—8? lBt la%no-Z—benza 3/{»%1)03@8‘1?[} @&éﬁ%ﬂ“ ances,
wher e :nedesgary, can be p epare yv £aReR 15
above jkor .t he produd mixgirsof Dped of B n%@dhbhoMl-(B-butylamu1o—2—hydroxypro;5b4y)—1 25- 25
1, 253,709 thiadiazole hydrochloride and 2.5 parts of benzoyl piforide is heated for 4—6 hours

. " at 100° C. The mixture is cooled and added to 25 parts of diethyl ether. The cther

is decanted, the remaining solid is slurried with a further 25 parts of diethyl cther, and

. 20 the mixture is filtered. The collected product is washed scveral times with further - 20
20 _ amounts of diethyl ether. The solid-is recrystallized from ethanol-diethyl ether to give
3-morpholino-4- ~(3-butylamino-2-benzoyloxypropoxy)-1,2,5-thiadiazole hydrochloride,

The compounds represented by those prepared in Exa'nplcs 26 and 27, i.e., those
in which the- Z-hydroxy group of the side chain are esterified are readxly convcrted
: 25 back to the starting 2-hydroxy compounds by deesterification either with dilute alkali - 25
25 . .or acid, using standard experimental conditions. : :

ExaMpPLE 28
3-Morpholzno-4-g3-butylammo—2—hydroxypropoxy)—l 2 5-thzadmzole benzoate
A solution of 1 part of 3-morpholino-4- (3-buty]amxna -2-hydroxypropoxy)-1,2,5-
30 30 th1ad1azole in 50 parts of ethyl acetate is added to a solution of 1 part of benzoic ac1d 30
in 40 parts of diethyl cther. The resulting solid is collected on 2 filter plate and washed
several times with diethyl-ether. The product is crystallized from ethanol-diethyl ether
to give 3-morpholino-4-(3-butylamino-Z-hydroxypropoxy)—1 2,5-thiadiazole benzoate.

35 Preparauon of 3-R-4-hydroxy-1,2,5-thiadiazoles
35 The novel 3-R-4-hydroxy-1,2,5-thiadiazole starting materials in Route I synthesis 35
: -are made by esterification of the a—ammoacxd R—CH(NH,)CO,H, by reaction with
a ‘suitable C,_, alkanol to produce the ester, R~~CH(NH.)CO,-Alkyl, which when
treated with ammonia is converted to the amide, R—CEH(NEH,;)CONH.. Reaction of the
40 amide with sulfur monochloride provides the desired 3-R-4-hydroxy-1,2,5-thiadiazole. .
40 The followmg Table idenvifies additional 3-R-4-hydroxy-1,2, 5—1hxad1azoles that 40
. are representative of the startmg materials that are and can be prepared by the pro-
cedure described above, using the a-aminoacid, R—CH(NH,)CC.H, having the R-
_ group identified in the following Table, which are esterified with methanol (although
45 other C,_; alkanols can be used, e.g. ethanol, propanol or isopropanocl) to provide the
: 45 mcthyl or other C,._, alkyl ester, which is then converted by treatment with ammonia 45
to give the amide. Reaction of the amide with sulphur monochloride provides the 3-
R-4-hydroxy-1,2,5-thiadiazole (product “A ) having the group R attached to the
carbon present at position 3 identified in the Table.
50
: EXAMPLE 29
50 By substituting the thiadiazole products thus obtained in Routc I, for examble, 50
by replacmg the 3-chloro-4-hydroxy-1,2,5-thiadiazole of Example 1 by an equivaient
quantity of the 3- R—4-hydroxy-1 2,5- 1h1ad1azole identified in the followmg Table and
using an excess of an amine of the structure HNR®R® (also identified in the Tabie) for.
55 | the tert-butylamine used in Step B of Example 1, but otherwise following substantially
55 the same procedure there described, the tlnadxazok products I—b are obtained having: 55
the R, R® and R® substituents ldentmed in Table II1. -

60




TABLE |V - R

R err] R err] Cl

H - CH[ er r] Y[err]-derriHerm _ . ' e
icHerr] L a . H
?-C—C[err]H[err] , o e

iCH err]- CH-CH[err] ' CerrlHerr]- - .. H :

‘CH( CHerrPd - Cerr]H err] 1,253,709 - ClerrHerr]- 22 H 23
n—CH[err] CH(CH e errJ)[errT. e  Tasts TII _ C{err]H[errjO e
{H . v CH( CH[ gr] - C[err]H[err] Cerr]Herr]O

iH Cerr]Herr]  C ersdudipom] + G@b»er-r%f-mpy//?)co?qf, + - H _
C[err]H[err] C[err]H[err]O -
iCI—I(CI-r[err])--C[err]H[err] err]H[err] ' S

- -CH(C[err]H[err]) H[err?cz ¥ R-c”@”) e ,
C[err]H[err]O R BRI Iei{’,q'f -CH(C[err]H[err])=- C[err]H[err]
:mor phol i no e cooH T -CH(CH[e ])-CH(CHerr])-CH err]
m)rpholrno H o )C[err]H[err] d
iH ""CH(CH err])--d(’CHt . .

ipi peridino

.-CI-I(CH[err]lj‘k:[err]H[err]

1- (‘4- et hyl ) - pi perazinyl = H
4- hydr oxy- pi peridino _ H : -Ch(CHerr]) - CerrlHerr] -
Clerr]H err] - : R g H Rs -Cl-l[err]--Cl-IkﬂCI-lZ
S R A SR & AL A
gg N | LGHeS—CH— o _.-.11ﬁ53.1 709, - (cH,)CH ~ rABLE TV
{(Continuéd) = -CH~S—CH~ & . H 0 (GH)CH— |
iﬁ[.-'e”] | cycl opeﬁqnyﬂ)”m“&sﬁri H ) '(Cﬁ,,)sc-' - oyel (.)hexyl
1 e CH,;—S—CH,— TH . (CHg)CH—
. CH~S—CH;— H T (CHYC—
E " CyH,CHy—S—CH;— JH T (CH),C—CH—
. 2 {CH,~8)CyH — :;j G (CH).C—
L 2 (CH~S)CH— H ' CH=C—C(CHy)—
- 2—(C;H,—S)CH,— :_H' Ho--'cH;--C(CH.,;)2
. 2~—{(CH{),CH—S]C,H— CH HO—CH,;—C(CHg)y— 4
) : 2~CH~S)CH— . T _J---—(cm,)2 0—(CH),——
. 2—{(CH),CHCH—S]CH,—~  +——(CHy)y—O—(CHy)y—t
o 'CHy—O0—CH;— S H. (CH,,);CH—
" CH—O—CHy—. "H | (CH),C—
*. (CHg)sC—O0—CH,— H. . '(giﬁ,,)sc'—
” - (icH,cnz-o-'-cnz-— H . (CH,),CH—
' 2—(CH,—0)C,;H,— H T (CHL),C—
2—(C,Hg—0)—C,H,— H « (CHy);C—
. 2 {CH~O)C,H — “H | (CHYC—
- 2{C;H;—O0)CeH — H . (CH),CH—~
" 2 {(CH}),C—O]C,H,— THO LU (CH)C—
2—(CH,—O0)C,;H,— H " HO-—CH,—C(CHy)s—
2—[(4—Cl—CyH)—OIC,H,— H (CH),CH—




Cerr] Herr]- H cycl ohexyl
Cerr]Herr]O H cyclopenty
NDLRROko 2=t Hyt=—Cycronexyl

ClL - : L H . -(CHerr])[err]-OC2H5
C[err]H[err] S ’ - H (CH[err])[err] OCH[err]
Clerr]Herr] H' B ' _ ) |
(CH[err] Y[exr]-Oderr]H err] 1253,709"-' o ) C1 23 .
Heo..” (CHerT]J[err]-0 - (CH[errj errl-0= CletrTH err] R

nor ph alj no )rl\BLE Ih ?Contculmcg) o

Cerr]Herr] . R RS H RS

-CH(CH err]) - .

- CH( CH[ er -] ) CH err flG4+Slcr el qleshy— (CH,),CH—

C[err]H[err]O P  C.H _H (CHB err] OC[err]H[err]
pi peridi no -2 [—F CeHo—OICH, 1- et hyl é‘lrlf)Jnc%)—xyphenoxyet hyl

4- hydr oxy--pi peri di2e¢—CHy—C.HP—OJCH— 2- FE et hyl pm@HDQQI‘H'hyI

qerr]Herr] CH( [ err ])-CH err]-OH
mor pholino 2_[(“""OH_C"H@:FHCZHFCH( CH[ err]) CH((%%) err]
g[l ]'l_'l[ H ] o 2——{[34—{OI-I)2-—-C6}13]-—~0}C§1'1C-CH err])- Cl(l(:ﬁbl)cﬂerr] H[err]
err ery
C(CH.err])[err]- G—%@E&%@k%ﬁq} CzH4 - (CHa)aC_'
ﬁ%ﬂgﬁ‘ﬁqp' peri d'z"c’[(y-lio—z;:—cgso—ccﬂa)-oﬁ(}?i‘?f r] ORESI - C[ er r] H[ err] |
- CH(CH[ er r ) - ( CH[ ez-+{4-{er,ol-chp—djclige— | H (CHo),CH— - - Cl
H . =CH(CH err CHherr] C[err]H[err] - : _
Jerr]Herr] =~ 2~(GH)G (CHC— o
-CH(C[err]:H err] |(g - _Lerr] Br- -
H -CI—I[err]gC_|:[err is;%({,ﬁH E | (CH),CH—~ C[err]H[err]
H (CH[ err]) [ er+]2~aReBr1EERGH,~ - -CH[ eIH] - = OH--(CHg)sC— - - _
p-nethoxybenzyl 6 1, 253 709
e ORIV g ol rale v ol |
R - - JBL(@LCh O—C6H4)C2H4 Eerr] - . (cH),CH— .
1- pyrrol idinyl .- 2-m p- net hoxy phenet hyl [err]
o ; S 23, 4,5—(C‘-130) —C H,IC.H—~ H - (CHB)SO—CHa T
. 3—CH—C,Hy— - .. H  (CH,);C—CHy—
CoH, R | .
- CHe—CH— o B (CH)CH—
_ - . ' '.Csz: ] _- : .. ” : o
| BAHOMCHJ-—CH-  CH- | (CH)C—
T oH o L
[3,4—(CH;0),CH;}—CH— H (CHy)C—
3—(4—Cl—CH,)—~CyHy— H (CH_)sC—
3—(4—Br—CH,)—C,H— " H (CH,),CH—
 3—(4—CHy—CgH,)}—CHg— H (CH,),C—
3—{2,4—(Cl);—CH,}—CoHo— H (CHy)sC—
4—CI—CH,— H . (CH,),C—
4—CH;—CH— H (CH;)sC—
4-—CH,0—CH,— H (CH,),C—




mor phol i no
H

H Clerr]Herr]O
C[err]H[err]O H

pfperldlno : L H (CH[err])[err] N(CH[err])[err] -
4§hydroxy pi peridind : H _ _ & -
. CH[err])[err] N(C[err]H[err])[err] nDrphollno_ :
: .-CH(C}ierr]) (C}{err])[err] N(C}ierr Y[err] ' '
_Tphollno H BP%rr] - .z |
nbir pholi o ~H riﬁ [(ggnru]m CH err] 2
C{err]?{err] H -CH( err] [ err CIIerr]C[err]H[err]
. 1, 253 R709
zp . " IABE'E—I'V"(“G)TTH'TTU‘E'CJ')_—'
o e H R[err] CH QLgrr]H[err]
HH C [err] N L (CH[err])[err]CH— (CH)s '
GH(CH[err])[err] 24m¢ﬂuHLerr])[err] H _ (CHQJ}—
_ ,f 2-pyrrolyl o ' l——-—(CH,) III—(CHg\ —
4-pyridyl . | 'l———(cli-ir;);—hlr——(cH,,)z-_—1
Cdpyidgl . L'—(CH,,),,—-N-—(CH,,-)z———-!
2pyridt ¢ N _—‘(CHz) 1|~T—<CH=>2
: ' EXAMPLE 30 :
: . L Additional compounds ‘of this invention that are prepared by the procedures
- - -~ of Routes I and II and more particularly illustrated by Examples 1 and 16 are identi-
N 5 fied in the following table. The compounds identified in Table IV in which R is a group 5
havmg the structure R'R®N- are advantageously prepared from the compound
. —— - . i” - e °
CZUO—CW?-M_%MJ;?J
synthesized by the process substantially as described in Example I and then 'repl'a_cingj
the 3-chloro by the R’R®N- group by reaction with the selected amine by substantially
10 the procedure described in Example 16. The following products are prepared according 10

W bt Tk, S

- . to the procedurcs of Examples 1 and 16 except that the 3-R-4-hydroxy-1,2,5-thiadi-

azole starting substances, where necessary, can be prepared by the procedure descnbcd
above for the products disclosed in Table II1.
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: C[err]H[err]O'a- H
“H '3- (2-nor phol i no).pyri dyl ¥
S H 2- nor phol i nocycl ohexyl

H o L3segeg 26

_ _ TABLE IV (Continucd) _
R - o ..R‘ - '_ RS
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. v - . et ee e e, eme
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pi-peri di
o

-C(CH er}
~CHgrr]
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Prepdﬁat
3-R-4-(
i.s descr

hydr ogert
r educed
3- chlor

no H [err] 30 1, 253, 709
TABLE |V (Conti nued)

RerTi

other 3
-1, 2, 5

morpholino . H 7 _-m(c/@){m?)ZGacf@
”

cio- T e Yo

s

Ll H . —C(CH,);—CH,—Cl
piperidino  © H —(CH,);—N(CHa),
4-hydroxy-piperidino H —(CH,p)p—N(C;Hy);
morpholino - H —CH(CH)}—(CH,);—N(CH,),
morpholino - . H - —@R)3~N # p

Gl co e H G
| © —(Cl1,)—S—CH,
Cﬁl-llf— . T f.f.' . H N _CH(CHa)—‘CI'Iz—"COgC2H5 C

s

morpholino

T

10 H [err]  (err]Herr]- %

- - '0- (1 pyrrolldlnyl)phenyl nmor phol i-no - . ' g %
1)[err]-CH err]-N(CH err])[err] norpholino L o H &
:g'ilﬁ' rrj N(C[err]H[err])[er 12%722 ook -noethyi 27_. 1
 on-of the novel producTGMDﬂVtﬁkmﬂmﬁDentlon fromthe ' B
-.am no-2- . - ) _ : hydroxyproRpxy) 1,2,5- thladlazole'ﬂ H

| bed in_the Hﬁllomjnq exannFés. _ SRR
1.7 15yrrolidingl . ' H 2-m,p-methoxy-phenethyl . -
.o (3- |sopropylan1no 2- hydr oxypr opoxy) -1, 2, 5- t hi adi azol e -5 ;The_- -
ch§ oride, 3-chl oro- 4- chlorocarbony[nethoxy 1,2, 5-thiadi‘azole, from . g
P4, Step A is @t ed withgpot assi Ltme@la@/&)dﬁ,@—hﬁ usual et hod
t he cyanoketone : : _:

_4 cyanocarbonylnethoxy 1,2, 5-thiadiazole. "THi s’ product then is =
ated.-in the presence of. a: catalyst such as palladlunton charcoal.or' E
10 - wi t h*ATNi um al unigi um hydrid .5 P
-4-(3-amni no-2-h Cypropoxy) -1, 2,5- T@W'ﬁé ¥
oIeH-This am ne,- when teductlvely al kyl ated wi'th acetone af fords :

- 4-( 3- - i sopropyl am no- 2- hydr oxypropoxy) -1, , 2, 5- t hi adi azol e. &
C|ng t he cyanoke Uh@ and- thSEacetone_fga@t {{i;}§£? i'n Exanple 31 &
e prod ts_identi | ol owi ng tabl e, g

R 4- { 3 [(CHYZ)NHI -2- - hydr oxypr opoxy} %
hi adi azol e conpounds &re obt ai neds in mhlch the groupings R 15 - é
,_92 are those glgf?:y_ wm ,3031 _@%bquj}ﬁ% %
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C[err]H[err] . -OCH[err]-C—CHN[err]

phol i no ml,u- bj CH[ err]-CCn[er r] _ -CH err]

4 | : . - rmrphullno -OCH[err] C—CH;:NO—l

4 ';[err]CH[err]OH - . " CHerr] '. norpholino - .
Q CHerr] - C—CH[err]NCIerr] o - (err]lHerr] o CH[err] ced

._ i(3- 28 pi.peri di no - 26 r] - CH-CH[err]NQerr] 28

Gl ler err CHerr n err[H err

CH{%I:E] C}—I-CN [ _,J ' C[errljxil—lfV (C(] tinuedf ].[ C[er]H[err]

1..'(:4 nmet hyl ) - - -OCHerR-GCN ' . -Ry----

(§H err])[ere]----= T e ~ . "pl peraullyl =

Hebaration 1 - -
(ferr]-Anino-2- hydr@)ﬁyp_r opoxy) 4- m)rphoj{l no- 1 , 2, 5- t.aa} wa_ ol e '
_90I ution of 5 0 g. of hydroxy 4- m)rphol [ no 1 2, 5- thla zole (26.7
2 I'i mol e) ©in 95 m é %}{ N met hanol ic sodium
—CH(CHy): - _

dtihoxi de i s treated WCIZEU‘ 5. of"'gﬁ\CHs)z 5 _
"l orohydrl n (134 m 'ddlﬂ})&:ﬁ)— and the m Xtegge 1s _s@Hd}p at 25[err] C. for
# fhours. The © preci pi tated SOgI uajrjn ehl oride is’ :
‘ered and washed vpipdndinet hanol . The—ﬁH{QHshte+6Hg—C4Hs o _
edaporated in vacuo tghan oi | [£ si due: S ken up in 50 ms. of

3t hanol and. srosy.piperidind t reat e t h '5 . of concentrated

;_ pDNi um hydroX| de so;n%mmo After st ancu_og{sfor -—C4Hs L 10 .48
'u s, the solution was concentrat ed-to drﬁness -
: Cl —CH, "EXANPLE 32
#(PB-1t- Butyl ani no- 2- h oxyprop'oxy) 4- rmr_p_&cﬁl no-_1e3g 5- t hi adi azole -~ .
¢1s | ution of 260 g. (1 nol ey—of 3-(3-am nb-*2- hydr‘b>?ypropoxy) 4- mor phol i no-
1582 5- t hi adi azol & froman(mpar ation’t in-dCikan |25p-t111®@mardx3&ih§al\M y with 0.4
Hlle of t-. - butyl chlorjde at rr]. C. under
f#igorous stirring. A %kn?ﬁﬁh of 23 g— —Eﬁlﬁbl eTC?}?CI? C]H
pgtiassi um hydrOX| de '&}?0 25 Al . wat e]’__dHS___H'Iﬁ 2nd t he preC| p| t at ed
sglt is : e .- remved byflltratlon 'IBeflltrateis
cH nlcentrat ed to dr ynecsir,&nd the pr OdUCE—ﬁ)@CI]ﬁdJI’I f-+EH(CHy), _
9 recrystalllzatlon to, give c B .
4 (B: but yl ani no- 2- hyd?‘B opoxy) - 4- nﬁrphol o K .
Bipdjazole. - morpholino . " " (CH,)y—O—(CH,) it
| Jpyrrolidingl . - b : {CH,)y - '-_
~ 4-hydroxypiperidino - ! - CHz'—.(]I-I:CH—{CHz)z%'___J
I-pymolidingl. - CH=CH—(CHy)y—————1-
CH,O0— . . —CHy—CH=CH—CH=CH—-}
e A (CH)SCH) ———F
C,H,NH— H —C(CHy)s .
(CsHy)eN— H. ~—C(CH,): R
[(CH),CH],N— H —C(CH,),
(HO—CH,CH,),N— H —C(CH,),
2-methylpiperidino H - —C(CHy)s
4-methylpiperidino - - H . —CH(CH,), Dona
2-cthylpiperidino - H 1. —C(CHy)s. TR




20 Usi ng the method of Exanple 32 but substituting for the t-butyi
chI oride, an 20 equi val ent am)unt of
chI ori de,_; or 32 :
1, 253, 709 - - . 32 » - (3)
2,'2-di rret'pyl propyl bromnide. ° - there is produced :
(1) 3-(3-k soztaropyl ani no- 2- hydr oxypr opox ; 4- mor phol i no-1,72, 5-thi adi azoI e,
(2) 3~- [1B8_-2(1.1 - dinmethyl propyl)am: - _hydroxy pr opoxy] - 4 29
~ § 5 i nommg.,xa @;Onunt, adi azol e, or
5 ™ - (3) 3 -[3- (2,2 - dinethylpropyl)anino - 2 -
hydr oxyprgopoxy] - 4 - pho- - 5R* |'ino-1,2,5- thl&ldl*azol e,
respect i Jel y. ; T The TorTow Ny exarptespharmaceut i cal
corrpositlons accor slngdioRyeliSoipcRMEHNt | O — are.iil:LUstrated;
ot her. acifd addi ti. ontzgg tgy _,%%t %gr ?I ve corrg((%{nds of the inventi on can .
10 " b¢ substltut ed fgefd hat named, if so desired.
10 - . The * pDaemaceutii’ caﬁ comospﬁﬁ% of the 81’1 owi. ng
exanpl esgcontain 3- mof,pharlne-: - - 10.. _
4- ( 3- terttr butyl am no- 2- hydrcxypropoxy) 1, 2 5 th| adi azol e hydrochl ori de as’
active . i ngegiient?. .
EXAMPLE '3 15 a4 An. Il’lj ect aBl e sol-ufiHEﬁHs)as pr epar ed by
conventi enal nethods._ confo‘éi’ ni.ng: .15 Active Conpound . .. 1 ng.
Sodi umc_Iorlde : ny. . " bi di st -
Wat er g.§. C1.08m. ”’ e ‘H __C((:Ha)3 . Sl
EXAVPLE B4 el - e --‘-."--20-.'-.=.------:’-.2o
Capsul esfare pr epar ed ‘6@ convent| onal rret hods cont ai ni ng ' '
20 . L‘n . & Acttve corrpound 5 ny.
Magnesi ufn st ear: ate = 2: 0 n'g P g 3 | act ose
US P }- 19, %Hn%—. e o 'H b g 25
VWHAT WE CLAI M I S - 25 1 A 1 2,5-thi adl‘awre corrpound of the
formula:} . R 25 ERe ot
[err] Cszo— o 3—(2—morphohno)§ﬂxdyl o o
and its phar rracol o(gl cgl ly. accept abI € salts, -where R.is El?\,;dr ogen chl orine
or bronife 0 77 arony” a stlilal ght 26’?“@10&'??@!?191!6’4 ain [err] alkyl
lerr]t .al koxy group ‘A [er [N aI kenyl err] cycl oal kyl
group, P group of "'thé fornula Y-X-z- (vvhere Y |saa Styr ght or,, * 30"
brancheg chain [er(r‘fs]rls—al kyl group opti dhally subsc‘lq-r edpwith a phenyl
group, g a 30 : : phenyl group opti onalds# ing one or nore
substityents sel ected from hal ogen atons, and hydroxy [err]
al kyl arfd CJerr] al koxy groups, Zis a C[err] al k;gi/&gr,eu-p and:X.is .
an oxyggn or sul pi4Hsatom), a -gr aup ofHthe for rrul-q-tﬂ[-&rr HNCO (where R[err]
is a (grr] _
' 3
. 1-(4~-methyl)piperazinyl H —CH, W
. ¥ zﬂfr.'(\__/
morpholino - - H ;[
| ©
piperidino H —cwzm}—@
. piperidino H ’”’?"ﬁ'”“ﬁ< # >
Gy :




al kyl group), a phenyl or phenyl-substituted straight or branched chain

Cerr] alkyl 35 group optionally havi ng one or nore substituents
sel ected from haI ogen—_'arom . L,]_ BT, 1_4\_; ol]_,t} o —and-eherrl—
al koxy..aroups: o S hrai L b R b e 5B % 3

: err]R[err] (where R[err] is a hydrogen atomor a CJerr] al kgl or R
hydroxy Clerr] al kyl group, - and Rlerr]is a hydrogen atomor a :
err] .alkyl, hydroxy Cerr] - aI kyI or phenyl -group, or = - R[err]
adR[err] form together with the nitr gep.m@tomto vvhrchthey are 30

aj it ach ,"a3° . 40 . __Z-nenher e
bstifuents selected from hydroxy TARke IV (Continued) (Cl[err] alkyl and . .

"%droxy Cerr] alkyl grou%,_ R[err] and Rerr] are joi ged t oget her -
t

yough - «. an oxygen, 'ni trogen sul phur_atomtQ forma 5-.or 6-
pber ed rrng together wmth =~ . the nitrogen atom:fo which they are
//\ # )

tached opti onal | ypigensiad i t ut ed by a.Cwrr]:al kyL%c,,z_ group), or.
%_5 | -6- nenbered heterocyclic ring |inked through -a-.C on at om and
d

: havi ng oxygen trogen or sulphur as the each of
err], Rerr] and ‘gfr‘ is a -+ 45" E%ml&e@pget%m or a

err],” al kyl- group, ﬂrgﬁdh].o R err] and W err] _be(cng{),_scm-l-n(cmyz
ssrmlar R err] - is a hydrogen atomor aben or C[err]
§kanoyl gr oup, R[er riporpholigo hydrogen at onfl a ﬁﬁgr ght or
anched- char n C[err]m K(ylko group or. & phﬁnyl C[z% i)hoﬁtltd&‘flll or (Jerr] -
i kanoyl and Rlerr]l is a qr raigh Aneh-ed—e-ha-r-n :
f Prr] al kyl , C[err] aI kenyl or C[err] al kynyI gro f opti onal | y
#yi ng one or nore suBspiretiosrof hesnolred raducts ?fdhlﬁh\'g}‘r?‘g OIatt ~(3-amingP-
2 om-hydr oxy, “carb ‘§F°’(YE{°@9XP’)]'1’%? Pipdiggoleds drerriged in Cp PYPR © SSpr anched chain
2¢rr] al koxy ' : * * EXAMPLE 31 :
4 253, 709 - 5 - 3—Chloro-4-(3—15opropylammo-Z-hydroxyprBﬁ)xy)-I 2,5-thiadiazole 3) 5
2- dl met hyl pr Opyl br e daxid - chloride, - -cltlche-ﬁ-ghlprgca r@)ﬂm@ 125 thiadiazole, tro&: )

3~ sopr Opyl an n ﬂuy ﬁ;cr’?sgpp no%zlztr ny] 0 %Simafgg}i%i‘@ %}@

3-1[3-(1,1- dU{E opgcatal tsu)ﬁ{s affad¥und2d) or"ret

rpho- S 10 . w1th lithfurh |am9um la & gIvEIB brﬁ!C(B-@mm@JZ-hydroxypropoxy) 1, 25- 10

' (3) tBradxa:{o].'B ’Hné %néﬂ:, whﬂﬂlrm?tll 25 E o with agerone aﬂords 3- chloro-4-(3- S

r oxypr opoxy] -4 lsoprppyipshien>- y roxy}gopgxl);e and -theaaclcaatz:ne reactants nsed in Example 31 b

0-:1, 2, 5- thi adi az éé}y ] f’ the following. table, ‘othlc BRI LR RSN -2

Lerl es, phar1 ce fgé;t Q:H'T?-QS.Z' thiddligzoR cbrap hd3Qre dBtaIn@thl W’lﬂrﬁﬁﬁd gIGUpmgs R, 15

~illustrate otjn,araxﬂ(zﬁemﬁkdgitrmon salts, or other active conpounds of '
|nvent| on can 10 . be substi-tuted f or that named, if so-desired.

] ‘The phar maceutt cét® conpositions of fhe foI | ow ng exarrpl es

$ritai n 3- nor phol i no-.

4 (13-t ert - butyl am no- 2- hydroxypropoxy) 1, 2 5. th| adi azol e hydrochl or| de as

gtli-ve ingredient.- -

D

PP~

Sevete

.. SO

MPLE 33 15 An |\r’1[ect abl e solution |s prepar ed by conventr onal

hods cont ai ni ng: 15 , - Active Conpound |
A Iny. _ R : So_dr um chI oride . 9 ng. |
b# d!r st. water q.s. 1.0 1 EAR . , E
XAVPLE 34 - e - . - 2C 20

sul es are prepared by conventional nethods containi ng:
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Active conpound 5 nyg. Magnesi um
Sstearate 2.0 ny. I actose U S P 19.3
- — s AT VE :
GLAIMIS - 25 1. A125th|ad|zole corrpound of theforrrula

25 . . . [err]. # -
30 - ~and its pharmacol ogi caIIy acceptabl e salts, .where- R is a
hydr ogen, { chlsggri ne or brom ne 1259 a strai ght or “branched. chai n

, —at Kyl _ -

cycl oakky} ‘group, a group of the for mul SABLEXY 7- (\A/nere Y-i s-a strai ght or
30 "br pnched chaip C[err] al.kyl . group .optional IAQ substi-tuted.with a
phe-nyl grbup, or.a-. '30." ﬁ@uﬁenyl/ygr Idfe ;L/VQ%V' ng -one .or . nore
substit uept s-sel ect ed from | ggert &teQs= 4 . and ydroxy, C[err] _

ai kyl "and} ([ err] -&l:koxy- groups;. Z'is & C[er?‘]’ al kyl- group, ‘and X i-s '
an. oxygen} or sul phur atom), a group of the formila R[err] HNCO (where
Rlerr] is} a C[errJ aTkyI group)y a phenyT or pkenyT- Subgtituted
straight o ~br anched chain Cerr] alkyl 35 group optionally having one
or. nore SJbstltuen}s sel ect-ed from hal- ctltiqen at oms -and -35 - Jerr] -
al kyl -and} CJerr] “alkoxy ¢roups-at fachedlto the phenyl-ring, a group of the
fornmula serr R[err]"?'mﬁg Y] s _a?ﬁ’&r‘é%"e?ﬂat GHeor a - '
Cerr] aL<yI or hydroxy cerri. alkyl: gr@up, ;2o o~ and Rerr]iis a
hyet ogen Atomor a Cferr] al kyl, -hydroxy C[err] al kyl or - phenyl group, or

AtPached,

substi tue
Jerr],
an oxygen
t @get her
ok onal |
nmetber ed

o¥ygen, lnj trogen or sul phur as t he het @@ at om =each of R[err]

arr] is

Regrr] and Rierf]- ‘Pestidgesi i | ar —R—HH

hyzdr ogen.
atom als
Jerr] al
branched
optlonaH
50 .

br anched

1, 253, 709

al kyl thio
mor pho- -

from5. arld & menb‘&[lé Scﬁ’é

at om and
and from
simlar -
5.

substi t ut
Cerr] cy

H R[ err] " fophgling oget her—Qm—CHﬁGe%trogen ‘at@p t o whi cBHghey are.
a 3- to 40 7- nenberedrlgg optlonally having one or nore

hts sel ected. from hydroxy, "~ J err] alkyl and hydroxy
al Kyl gr oupsrphdliho Rl er 1] —@dcﬁ[ﬁhbrwmmm neccrt eggdmer dagough

. nitrogen or sul phur *atomto-forma 5- or-6- nenbered-ring --
W t-h : t he nitrogen at t 0. vvhlchthey are attached,

Y substit ade : or a or 6-
het er ocyc{%gﬁlor P%g Imkéid_l(t:lﬁ‘r oug HaN Q22 bon a%ﬁf‘and 45 EI -havi ng
Rerr] and

I;’i[err]

a 45 rrf akk

a de group,
9k R[err] ﬁS 3is a
noyl group, R err] is a hydrogen
‘branched- chain (err]>al kyl group or a phenyl
and—.8er] is aGCsly ai ght or
or (Ierr] 50 al kynyl, .group a
electe (ﬁgpbgen at oms,
alkoxy)carbonyl strai ght "and

hydrogen at om br

at om or a benzoyl or (err] ai
. straight or
or C[ 6] al kanoyl —O—CHz—CHg1®Up,

I=h H?ylﬁyrrlnr eqsg{‘)éTF?‘
fromhy

oxy carboxy ((err
chal n C[cr

Kyl
chain C| _eé' |

Q)

y havi ng -'Lf%zm

ﬁl IInV\I
\\\\\

- ' a e aratw;i:}l and ‘Clerr]

C di (der r] aI Ieﬂa)&ﬂh@mhvaﬁreﬁokﬂmﬁ{dmhomopmﬁaﬁaayiole pi peri'di nyI

A solution of 5 0 . |qﬁ6-hy¢rbmatzmblpm>ih 1 »2,Srtdrdtalmileal2p. ﬁydllh ¢1®u ps,
i

Fred 35 ’ﬁi ;gmﬂ%cﬁ?gml%{; X stlrrcg ms@@‘& R “car bbn

havi ng ashed with mctnano Erﬁé @at om
phenyl a@ﬁboﬁaﬁan@memgfoamm résfud. Oy ARY up € 307 6K) darhathml ldr ee

gr d| Ssi nirdawd wiibSshl. ofigmtcstrael aotpihnf lnydrmﬂdak(mgem Kfteo sandingdothy dr oxy
48 hours, gigoluon e copfetenieyl todpes; a phenyl- group optional 1%
ed-with a Clerr]al kyl, pyrrol gk a5 O pi peridinyl group; a

cl-oal kyl - gr OUﬂ(Mﬁdlﬁ%luj-#hfﬂ'm%rbﬁokﬂ)ﬂ%Mlztomzo-I 2,5-thiadiazole
. A solution of 260 g. (1 mole) of 3-(3-amino-2-hydroxypropoxy)-4 -morpholino-

1,2,5-thiadiazole from Preparation 1 in dioxan is treated slowly with 0.4 mole of ¢-
buty! chloride 2t 50—60° C. under vigorous stirring. A solution of 23 g. (0.4 molc) of
potassium hydroxide in 20—25 ml. water is then added, and the precipitated salt is
removed by filtration. The filtrate is concentrated to dryncss and the product is purified
by recrystallization, to give 3-(3- butylammo-Z hydroxypropoxy)— -morpholino-1,2,5-
thiadiazole.
" Using the method of Examplc 32 but subsututmg for the ¢- butyl chlonde, an
cquxvalent amount of . . S

(1) isopropyl bromide, ’

(2) 1,I-dimethylpropyl chloride, or

15 15

20
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a CJerr] alkyl group or with a 5- or 6- nenbered NN or O containing

het erocyclic ring' or a 5- or 6- nenbered heterocyclic ring

containin ' tervatomand—attached -
t Hrough a nuclear .carbon atom and optionally substituted 10 with a (ferr} :
alikyl group or: wi t bt a 5- or 6- membered N-- or O- containing heterocyclic .

riing; or Rlerr] gnd Rlerr] together with the nrtrogen atomto which they

are attached f ok al#370% 6- menbered ring whi ch gy
cdnt.ain in addition to\muzzmetr@woaﬂemmdeo sai-d nitrogen at om _
one ono di ff erenth gddons sel ect ed from oxygen, sul phur and

18 ;° nitrogen and ‘Wéh 1 ’§° By _%‘g‘B%'il RoYy) eraorpiolinpet,35-adiazole, al Ky |

radircal s. 5 7 lino- 1,23 - thladH:;(tJlg’ meY)amm? 2 ARG pEReTds dclmarpted in
cliairm 1, in which [err§3) 3-[3 -z d Qﬁﬁmmo 2 - hydroxypropoxy] - 4 - mor;g]\édr Oge5l 5

atons anhd. R and Rlerr] arlelo-é§5derhdtmld,respccﬁ+emm

3.4 A conmpound as clgj ¥ ate ?f('Lera “11’165 iy Feetrr:a{@mpqsmamdcﬂdmgm}thammhudrogen
attons, R is hygy 0g€Be su ol rﬁ%ﬁfgﬁ “ﬁ?f active cqmpoygds ofghe inyentivovand i
chHain Cerr] - The pharﬁﬁceuﬂcal 1orgrop{=lle Al Fo C[e”
alfkoxy -group, and 'é?*re%f-buwlammbﬂdmmopdiﬂ)—m, dﬁwa ‘gzlgif:?;lﬁo%ﬁ; "%rpﬁ o
alikyl ; hydr oxy- substFEdt¥&d- branched chai n %err . aI kyI (Cerr] al koxy)

Sy bs§titut ed 15 Anin branched -
cHain Clerr] alkynyl gro ’eTOtablesomuontg%m Onvmuong[meth(’(lsﬁon%}l%ﬁpound as 15 -
cainmed in claim3, .jin which Re jiver@on@mndsopropylmgpr tert- butyI _

gédoup. 25 - d-e prijound as9 cgimed in claim1, in

#i ch[err] and Rlerr] are 251t water gss. 1.0 ml. hydrogen -at oms, R
$a Cerr] cycI oal kyl, phenyl,  phenyl. C[EQMP]L a4 kyl, norpholino, _ 20
piperidyl, hydPoxy- pi délpsum ﬂgpreph;e(dcﬁyeunve]ntmiakydtﬂodwoﬂﬁﬁ,agzr nyl, furyl, 20
|enyI pyrryl or 25 A npy |dyI group; and Rerr] is as
défined in claim4. . . cn:isfsrnr;p:;arate 2 mé-onpound as claimed in
cla1m5 in whrch R[err] S anrﬁa Qpyp. or terig Eg_yl_ ' - o - 30 25
# oup. N - .
3; WHAT WE GLAIM nd as claimed in claim2, in which
Fi‘sl S a hydrogen at orit 1. A1Z,S*thladl..zolecomn-EunHoftheformulaB A . corrpound as'.cl-ai med 25n
cI;ar m?2, in which Ris a hydrogen atom andﬁFi[@e 1 : iS4
al branched chain Clerr] alkyl grou o6 H~CH~NR5R6 9. A

gn'pound as cl ai med:“1:n cl aim 2; ' R#2 s a hydrogen atom and - Rerr]

3 = is a hydroxy-substitut ed branc d chai n- Clerr] alkyl group '

amd R[-er r] are ﬁgdéﬁdgeﬁﬁ%%é%gﬁ° ﬁ gsaiflgf‘m iE(:;Ills aﬁydl %\M}H& Zehg‘é%" | 35 .

A conpoungy as ‘t-ai mlkb’lngrmipaa rgroﬁp of the rMimﬁlb] R XSza

15

H er r] is ra“d“’d aél bstatnk war raoptpnyl gﬁﬂp, or a

P.- A conpound as é’i‘ . p ‘(’Bu d%mier:i, sP?“? 1161'71 brogent atgmsand - 40
. " OUPS’ Z'is a 12 alkyl group, and X is .
Jerr] is a 40 - anoxygen o sulbl&ii tatold) taYhro - formula R HN O (where Rs 1s aC - 13.

The (+)-i somej; of ke gronph Gupldnxtloarphedl-snbmmtearsmxﬁ or bk e‘z 1““pf t he

op rrpound cl aived i E‘ aﬁ?’@ﬁ% havings one o r selr:caqdrmtl harioged amm Hnd n 35 .
iich Ris a chl or (&l Gkl ; %ﬁgflpﬁ"%‘o ep enyl‘mg’aﬁ??ul’°fthqf9@‘}#ﬂo 45
1 Ak is a C,_J alkyl or hydroxy C,., alkyl gr up,

dr oup. _ an is a hvdrogen atom or a C, , alkyl, hydroxy C,_,; alkyl or phenyl

1. A conpouryy as Bl soRdorm ke, the muugambm Whici\the B IftacBdKY B & % oup:

and Rlerr] is a bgan ‘ e paving apg ituents selected o hﬁlrax nmpound |
Do ol o e e o L, g‘f& L ﬁ :
|'sopr opyl group. the nitrogen atom to whlchltBey ar 2,
[- n: which 5R | Sg"ﬁﬂﬁ’)’é’FH eEC}K fic nng hnked through :BEln-boﬁ alioéi' atn‘dbut yl
droup.  19. ,& conpgil @enﬁﬁgoﬂpg%’gé kﬂ*"&‘Fé* %eter i cadh @R‘sRhal@[E‘riEa al kgscy
group and.- Rl err] &S h3dbged Rt le f%{' i l:rhoqr?ss%lax;
orrpound as cl ai metraight cclbamme&cham t\thJ ﬂ Igrohﬁoxaﬂp ﬁ%c%?ﬂﬁkﬁﬁrr]

. a stralght or branched chain Cl-z,, alkyl C lalkéh ycenppynd as

g5:  is an soprﬁﬁ}:‘ﬁﬁg .
5 h

4l aimed in cl %th]:é %Yﬂ‘gé‘P halgelaatbxes,t busgy |

group. 22. A conpound as cI gc I Efaﬁ ?’g > Sy W?f‘?‘f”ﬁhﬁdga&‘ @[—e?ll“]xYal koxy

?roup and R[err] s a- branched char n C[err] al. kynyr group
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34 | _ 1, 253, 709 N
34 o e 3B 23. A conpound as$ claingd’ in™
cla|n12 in mhlch R i s-an ethoxy group and Ris s
1, 1- dlnethyl -2- propynyl 24. A conpound as
clalned inclagm?2, in‘'which Ris a nnrphgg 8 group and R[err]

I's a branche | vyl _group 253%A

conpgund as cl ai med |(3)Ciza4dmm1’mlpkd@ywil¢,ﬁbe R-i s _-a norpholi no group and R err]
there is producids a tert - butyl

5 - 1
26. A corrpound as cl aEZ%reé‘q[’fR%‘ﬁlfg% p§% F%’PF‘E% P&df?ﬁ% 1a\j‘ez qup and.

R[err] a lino - 1,2,5 - th 5
27. A compound as cl a{3yed - (8 -ab,a - Rirtethylgopyintikd Rz L SydoRybfRgisy 1V ~Gicpta- and
Rerr]- 11@‘12’54111331%@1%!6&1@@7@!1 chal n C[ err] aI kyl group.

10 .. Inthe fg]lowma examplesap. %lﬁr_# ﬁ@g jng t lhalﬂﬁﬁlﬂilml in
which Ris a fU per i ﬁéﬁtﬁﬁﬁ&l{ﬁmﬁfﬂ m_ﬁﬂq_‘%m 1 égr other acnve compoun of -.hc inventican ch

.10
tert-but yI gr oup. ‘The pharmaceutical compositions of the foll&@ng eRarBfMER6M S 3%115}151&1017'9(1 in
claim2, in which Fle-(3-yr@upﬂqgmrldlyﬂdrogymmstﬁﬂd,SRhladvaOE hydrochlonde as  active

i s‘an |sopropyl gr Sigpsdient. A conpound as.

clainmed in clgma2, 'nnmﬁﬂe&dlﬁnﬁpf’ep;}y iﬁgﬁahﬂmmcwﬁu& 15 5
and Rlerr] is a branched chai n Cerr] group.
31.. A conpound as clained in cl a§"' QComnoumm ch Fl [ mga 4- hydr-oxypi peri di no
group and Rerr] is a tert-butyl ‘ﬁ“’\ﬁz’uﬁgﬂm‘*e 32. A
conpound as clainmed in claim2, Th ThiRis a lp%g'lliyl group and R[err] is
20 a branched chain Cterr] al kyl groEgameLs 34
20 . 20 " Capsules are prepare@ By conveptimplonstigdsrontgihiagmed i n ‘claim2, in20
which R is a phenyl group and R ~an.
i sopropyl group. ﬁfg{;ﬁ*’;’;‘;‘}m 3;10,’% conpound as cI al med in
claim2, in which Ris a phenyl lgdft@umrsmd Rl errios mga .
tert- butyI group. CL'& IS 35. The (+)-isomer of the
conpound claijed in ’ — i ~ 36. The
(4)-isoner ofgshe corrﬁuﬁd laéif“rzr%dcomﬁounp“heifgma' e B _ %
37 The process that conprises reacting anﬁ?&ff de of the forrrul a:

[err] -ﬁ—d H-CH-NRRE
10 wher'e ‘R, # r# Rlerr] and Rlerr] are as
defined in claimi1, vmth an.am ne of t'he formul a 30

H\NR Rl err] where RL&arﬁsl paiRcdRlzREIly] ac@ pﬁmagaugl &ftled 80Cs iahy&rbgth nibrind & pédRpICE A
corrpound as 30 atom, a straight or branched chain C, _; alkbladt &g, diloxykrabpa T, Ia[kexwhbxc h
err] is a dr Og@n-s q}mﬂkyl group, a group of the formula Y-—-X——Z—— (wh Y iga

1 sti 30

9 aimed in cl m 3 ;:;x:lcip o onﬁi p%vm ré lésjgf 1t:1 cle Malo atgfnsa
cl uding the addl ﬁ,; ylragaa 1 ng laéilo@ daex@;‘ t he
prmul a an oxygen or sulphur atord)] ledip’ of ﬁ:ﬁ'rh la HN&I whérE: “amd re] .

e as defined in elkli group), a Bh avlddmms@m%wﬁw%? OICP m#esblcham Ci— alkyl -

0 am SR GO R S AR R SN <

primul a 35 —NR'R?® (where Riisa hydrogen or hydroxy Cos alkyl group,
. The process t hgtd R?i;yrhﬁmgenrmbt mg:,a aﬁ@mhmmd Qf_; ilm of phenyll group, or
[err] ! an

i , an oxygen, nitrogen or sulphur atom to forn: a 5- or 6- membered 1ing together with
the nitrogen atom to which they are attached, optionally substituted by a C;_; alkyl
- .group), or a 5- or 6- membered heterocyclic ring linked through a carbon atom and .
“45 having oxygen, nitrogen or sulphur as the hetero atom, each of R, R? and R* is a 45
hydrogen atom or a C,_, alkyl group, R, R? and R* being similar or dissimilar; R?
is a hydrogen atom or a benzoyl or C,.; alkanoyl group, R* is a hydrogen atom, a
straight or branched chain C,.; alkyl group or a phenyl C,_, alkyl or C,_; alkanoyl
group, and R® is a straight or branched chain C,_,, alkyl, C._. alkenyl or C,,

from hydroxy, carboxy (Ci—s alkoxy)carbonyl, stralght and branched chain C,,; alkoxy .

A

. T,
TN .

_ . form, together thhathe ‘é:‘i“ poes P‘]ta;%qli o] o .
o a6 el nef i n PR SHEREE PR SR Y Dy S e |

50 -alkynyl group optionally having one or more substituents selected from halogen atoms, 50

sERinn .
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40 atom with an amine of the fornula [err] NH where R err]
are as defined in claim 40
conpound as clainmed in claim-1;-

and Rlerr]
1, to produce a

--A—whteh—Rfer+r{—1 s—a hydrogen atom

40. The process that conprises reacting

4-al'l yl oXy- 3- carboxy: 1, 2,'5-t hi adi azole with 25 ' -
N-brom)suFm nim de and esterl fying the resulting product to produce a
brom)kﬂydr corrp(())und of the fornula: [err 5
,a.cﬁﬁ_ng_t_he_n a
R[ er '\]-d N err] . and C,_, alkylthio, di(C,_s alkyDamino, pyriofk8ky§ pipe@iiyl, pipesSdisyl, Glogpht] al kyl
group*to producding tlnempmymdncashnazinal grags, | fronc b andnb| membered heterocyclic rings
who-ch . e r], REB3RS P e heyipg oxyges, Wﬁﬁcbgf;ﬁﬂfé’ﬂlbﬁss Rerr]
eto nd pheno grou s optionally’ having from g‘% £ h e
hso-a C[ ]5 al k regkﬁﬁlgﬁ 5‘} surucnts el "tcd m halogen atoms and lg @p or 4
Fornula H err] HiOC, Wity &fsf ;;hawagmaiiegpno alRRed with a C,_, alkyl, =~

#ior 53, 709- 41, Ttrmﬂndmzlegspxpmahvlcgmmra €es cyﬂedkytm eptignally substituted with

Maerr]-1,2,5-thi 691 STOUDHIE W h a-5-or 61- membered N- or O- containing t%@; rpayclicqing; [ .
10- g’fooy Ro . anKL] ;05[ A% %T‘Lx{aﬁmfyéh‘%t%ﬁei‘ﬁf‘irb éﬂﬁi%ﬁ;ﬁ& ggﬁﬁ t he |
[tﬁéUl ting pr OdUQﬁthtaCQ q:uikyl group or with a 5- or 6- membered N- dr Ainiry ®iion W| th

a ketone

alkenyl

phenyl

ijr

2

30 ;
40

40

25 |
30

35 ¢

bf t he riha,rmﬂ an@CYQCMemé

C:[err]
Y9,

20 .

25

mrqs n ptgm go 1drthva'bk cl;:edf@[nerr]

ég @( b;zcﬁ &ge eren ete a::'?cya'rlx%w elc?tgn%é;x‘:qo ;tgg? S\fltgmr géﬁl _Or

gen and thch may be substituted by one-or more C,_ ; atkyl radicals.

2. A compound as claimed in claim 1, in which R, R?, RS, R* and R® are
hydrogen atoms and R and R® are as defined in claim 1.

3.A compound as claimed in claim 1, in which R*, R? R? R* and R® are hydrogen

_atoms, R is hydrogen, chlorine or bromme atom, a stralght or branched chain C,

alkyl group or a C,_ alkenyl or C,_; alkoxy group, and R® is a branched chain C,,’

- alkyl, hydroxy-substituted branched chain . Ci— alkyl, {C— alkoxy) substituted

branched chain C;_ alky}or branched chain (‘3_ _; alkynyl group.
4. A compound as. claimed in claim 3, in whxch R® is an isopropyl or tert-butyl
group.
5. A compound as claimed in claim 1, in wh1ch RY, R2 R, Rt and R® are

‘hydrogen atoms, R.is-a C,_, cycloalkyl, phenyl phenyl C1_.‘ alkyl morpholino,

piperidyl, hydroxy—plpcndmo, 4- (C,__3 alkyl) plperazmyl furyl, thienyl, pyrryl or °

- pyridyl group; and R* is as defined in claim 4.

. 35

45

=50

55

.. 6. A compound as claimed in claim 5, in which R® is an 1sopropy1 or tert-butyl

group. -

7. A compound as claimed in claim 2, in whlch Risa hydrogen atnm

8. A compound as claimed in claun 2, in whxch R is a hydrogen atom and R®
is'a branched chain C;._, alkyl group. _

9. A compound as claimed in claim 2, in which R is a hydrogen atom and R®
is a hydroxy-substituted branched chain Ca_,; alkyl group. .

10. A compound as claimed in claim 1, in which R, R, R?, R? aud R4 are hydrogen
atoms and —NR'R® is a morpholino group.

11. A compound as claimed in claim 2, in whxch R is a chlorine atom and R® is
a branched chain C;__; alkyl group.

12. A compound as claimed in claim 2, in which R i is a ciilorine atom-and R® is a
tert-butyl group,

13. The (+ )-isomer of the compound claimed in claim 12.

14. The (—)-isomer of the compound claimed in claim 12.

15. A compound as cla:med in claim 2 in whxch R is a chlorine atom and R® is an

-isopropyl group.

16. A compound as claimed in claim 2 in Wthh Ris a C,—; alkyl group and R®
is a branched chain C,__; alkyl group.

17. A compound as claimed in claim 2, in ‘which R is an ethyl group and R® is
an isopropyl group.

18. A compound as claimed in claim 2, in whxch R is an ethyl group and R® is
a tert-butyl group.

19. A compound as claimed in claim 2, in which R is a Cy_, alkoxy group and -
R® is a branched chain C;__ aikyl group.

20. A compound as claimed in claim 2 in wh1ch R is an ethoxy group and R®
is an isopropyl group.

21. A compound as claimed in claim 2 in which R is an ethoxy group and R®
is a fert-buiyl group. .

22. A compound as claimed in claim 2, in which R is a C,—; alkoxy group and R®
is a branched chain C,_ alkynyl group.
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md as 30 Z[err] is a (Jerr] alkyl group, or Y[err] and Zferr]
are each derr] al kyl groups and are |inked
) elndipebti—i-R6—C AT BOA—o=mTCI—tTEey are attached a 3- to

frenb 15 car bocycl ic ring, to produce a‘conpound as clained in ~
cIj"lTnI “in which Rlerr], ‘Rlerr], Rerr], 15 Rerr] and Rerr] are

yidr ogen-at ons and R[err] Is'a group of’ the formula -CHY[err]Z[err] where
.rr] and Z[ersq are as defined above. 1293,700 process as claimed in cl¥m
: 38 or 41, Trwhith R for.rne . :
r]\_(, Rerr], andllﬁLi% &f?g}%’“,ﬂ %’Q"éirfnéf%% l'bthCthésraP]erhlmg %‘%"P?&%%r%pw or

-butyl grou 24. A compound as claxrgea in claim 2, inwhich/X i@h(iﬁ)qﬁl&ma%mﬁﬂ: addR*d i n

im37, 38 or 41 isﬁb\fdﬁdﬁbclﬂnlcs_.alkyhgrophol i no_group . .
], R[ err]5 Rerr]2 @Fl‘? ps claiped ‘h?&lﬁ'&géhwra‘thM aé??&’hﬂ[“érgﬂ‘p pd Ry, 5
r opyI or tert- bﬁ%6 ' ound a3 ﬁlauned in claim 2, in which R is a zuogprhol%% groIff'ﬁ‘nd ®rocess.

I "

tht conprises reac'gslagg(;}%ﬁypg tupCal 1'y active ¢onpound  of

fof mul a: [err] 257 A covdpamé a%lanueq m&mZhrpdﬂ@géhlsatmmlmumdpﬁol i nﬁ

]E FrLlog_uce an pti céld gog:gojéun 4 ime 1?1 c1a1m2 xrydhxmrklsaplpendyl group andR‘ Of t g
1 ' tert-

[ef{] NH2  whéress: egn%oﬂna af IS RORiIn 2f AWhich B2 pifteidyd ipRop aml Rhat

cohprises reacting & andopopyhglowpf the fornul a 36

1

2 53 709 15 30.-A compound. as claimed in claim 28@ which R i i éf-,tqdroxypxpendmo group 15

hbre R Rlerr], R&Eish a’%‘ﬁﬂ ‘ééreﬁa’?jﬁiiﬁ‘%n@ﬁﬂnm Ehaielpdite By 1] 15
a3 ydrogen atothQndRG;sateﬂJ Yormila R err] Lerr]
Pre Xerr] is a.chlos? rmccmtpoxbndmlmmeairmialmd, jprwhich R is a phenyl group and R® is

duj ®of hed ehain £s—. alkyl group. %
;‘ eR[aef(r)]rrpglrjg ag d%ksﬂé&ﬁy@ﬁ.ﬁng a5 cljimed in ﬁug?r oy Rgch ﬁyo‘l B%“e,%ﬁ Jc?a l{%[ler r |

34. A compound as claimed in claim 2, in which P is a phenyl group and R‘ isa

.. fert-butyl group. L .
25 35. 'The (+)-isomer of the compound claimed in claim 25. L o 25
=+ - 36.The (—)-isomer of the compound claimed in claim 25. : : =

37. The process that comprises reactmg an epoxlde of the formula:

'l

iy *U I 2% (—cm

where R, R, R? and R* are as- defined in claim 1 thh an amine of the formula

30 HNR°R® where R® and R® are as defined in c1a1m i, to produce a compound as .  30.°
. claimed in claim 1, in which R? is a hydrogen atom. - :
oA 38.- A process as claimed in claim 37, in which R is a chlorine or bromine atom, .

including the additional step of reacting the product with an amine of the formula -
: NHR'R® where R” and R® are as defined in claim 1, to produce a compound as claimed . -
. 35 in claim 1, in which R® is a hydrogen atom and R is a group of the formula - 35
—NR'R®. =
39. The prooess that compnses reacung a compound of the formula

J . | T Uo—é—éw—g g : ,.: e e
: .. where R, R%, R? and R* are as . defined i in claim 1 and X1 is a chlonne or bromme :

40 atom, w1th an amine of the formula R’R®NH where R® and R® are as defined in claim 40
-« - 1, to produce a compound as claimed in claim 1, in which R? is a hydrogen atom. Lo
T 40. The process that comprises reacting 4-allyloxy-3-carbow-1 2,5-thiadiazole with

. N—bromosucanumde and estenfymg the resultmg product to produce a bromohydnn -
compound of the formula L

) 45 LR - T ﬂlk]l—o;&‘—‘ja—%— —%Er i . . 45 o

i .

and then reacting the bromohydrin compound wnth an amine of the formula R"NH2 -

where R is a C,_; alkyl group to produce a oompound as claimed in claim 1; in

which R, R?, R% R* and R® are hydrogen atoms, R® is a C; alkyl group and R is a
- group of the formula RS’HNOC where R¥ is as defined above _

* c L M s *




46. A process as clained in

step
acid halide

any one of clains 37-45 including the further
of react| ng the product with a benzoyl

1
H-cf o

acid halidet
Rierr]*is ai

n ® ;
5s ‘as clained in

Qr anhyr‘lri de—or
or anhydri de to

PR X v

A | IJ
prohuce t he correspondi ng conmpound i n which .
' 10 benzoyl or (Jerr] al kanoyl *group.

47. A procep -any one of- clains 37-46 including the further
step of gjreati r}g the product with an org@ggcogor inorganic acid-to convéft -
. A D S sl  hEkd e 1 1
ed B in 37 substantrgg Elspmsehﬂb@mer@mr_ “Igb'élér"""' 1aciazo
! ne of Exanple 2-15, 29 and. 30. ’ 15 . 49,
A process ag cI ai med in cI ai m 39, subst ant i pl I y. ‘as here| nbefore descri bed
iﬁthRTy 15 ¢ : —O—CHﬁeCeJSHEXaarrpl es 1A, 1B, 2-15, 24,

9 and 30. R : ' 50! A process as ‘clai med in
CF“(% Stbstant i aI I y as herer nbef ore desﬁ)rr bed | |n ' any ane of
Exangl es 16§21, 24-25 and 30. —O—CH,~~C—N, 51 A

process ago

Ll ai med in cl ai m 40,

subst anti al on as herei nbefore described i n

20 R® is .,Exanpl e 22 or. 23 :
204 Re z,_Qé,Q_Qﬂs;sN@ﬁclalrredlnclalmMS
substanti al y s herelnbefore descrlbed in

Exgogpl € 315 e 053 Aprocess as clarrred in.
claim45, s Jbstantl aI I y as her e| nbefo e sér :

BEM e 32. _6_(:915 X‘Qﬁi process as. clai rred in

Cd ReEp 46, rrbstantl aI I y ‘as here| nbefore desm{ bed in  25. - :

Exanpl e 260 o _ 55. A proecess as.g] ail rred ﬁptod ai'm 47, subst antr al I y
ad RA®r ¢i nbe ore descrr bed in —0—CH—~C B Exarrple 28.

5§.,s,§ corrpound as cl-aimed:in ckaimt, when- epar ed by a: process as..cl ai rred-
in. : 30 .any one of cllai ms. 37-55.or -an obV|ous

chem cal. vaI ent of such'a pr 0cessO—CH—CH3(CN, or

al - esigi
57. A pharngceuti cal:
one of claifs 1-36 an__d _56.

accept abl e
exci-pi ent

conpositiong

3§mula and
Uﬂﬂt anoseso

clained in

aslic| a|
_:orrpri s|

‘conpesi ti-on conpri-sing compound ‘as cl ai rred |n any -
toget her with a non-toxic phar maceut i- cal | y
-_.o_.GHzI—@erm\I car rier, coating or:;
lep, ned in ar m%c ?el“sltgllmgaproduct to
e alky ? n it é ket @g}'ﬁ% e%%&‘ ere Y1 is a C,s alkyl, :
ﬁz 0_, Qlk Q- Zhdngl grmﬁspaund per
Zt is a C1_5 alkyl group, or Y1 and Z' are each Bg. all@d gm @rd aiednk :
| a| m 57tog¢the580 form \tnrhethr: strhanoo

20 -

it A TN 15°h6i5’“£1’°§s s
Ci

cffhl e, po \dels, sy 3;5 a?fi’h;‘arg‘é RTR el Iﬁ&%ﬁ; ﬁ?ﬁﬁn mtW il WHeRCt able
sQlhhi on or suspens Z1 are as defined above. - - A .conposi tion
asmahai nmegs in claim 5742 Alifsdeans iclaimey naeaxha?ei%memomewmstrsrab@bme atom,
40 i n. Ekanpl e 3BLA R'4and R* are hydrogen atoms and R® is an isopropyl or tert-butyl group.
10 L o A R i Tod e i o o e o
D.". YOUNG & D . 44. The process r.hat c%fnpnses reacting an opncgllypyacnve coﬁbéiih of alit
Patent Agengs,. " formula: 9,
Staple | nn, fLondon, :WC. 1. : o Prrntedfor Her
Maj esty's Sationery. OFfice by the i _I\_?g%} ngton Spa,: 1971
Publi.shed by the Patent Ofice, 25,.%t o}wB’u gs Londpn VC2A | AY,
f r gfin 40 © S - -whi ch copies may
be obt ai ned; 25

SPEdE}I‘FI CATI ¢

1, in
vis a

5

ERRATUM d Ally acti und
N RO 125;?31-9?3 is a hydrogen atom with morphohne to pro uce an opnc y active compo!

ormula:
ocllzmc/f?,b—f—&lzi//l

I i o3
e

N

where R® is 2 hydrogen atom.
45. The process that compnses reacting a compound of the formula:

.
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Page 6, line. 19, Fornmula "G for[err] read [err] rstep

10 THE PATENT OFFI CE

8 Novenber 1972
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UO—E;—;:; CHMp

where R, R?, R? and R‘. are as defined in claim 1, and R® is a hydrogen atom with

an organic halide of the formula R°®X* where X! is a chlorine or bromine atom to pro-
duce a compound of the formula:

V. &

Rj[;jrwﬁgﬁst¢#J

-~

where R, R%, R? R* and R® are as defined in claim 1 and R? is a hydrogen atom.

46. A process as claimed in any one of claims 37—45 including the further step
of reacting the produci with a benzoyl acid halide or anhydride or a C, alkanoic
acid halide or.anhydride to. produce the corresponding compound in which R® is a
benzoyl or C,_, alkanoyl group.

47. A process as claimed in any one of claims 37—46 including the further step

* of treating the product with an Jorganic or inorganic acid to convert it to a salt. o
48. A process as claimed in claim 37, substantially as hereinbefore described m-

any one of Examples 1, 2—15, 29 and 30.

49. A process as cla:med in claim 39, substantially as hereinbefore descnbcd in any
one of Examples 1A, 1B, 2—15, 24, 25, 29 and 30.

50. A process as malmed in claim 38, substantially as hereinbefore- described in

" any one of Examples 16—21, 24—25 and 30. _
51. A process as clalmed in claxm 40, subswntxally as herembefore descnbed in:

e Example 22 or 23.

30

52. A process as claxmed m cla:m 41, substanually as herembefore described in

Example 31.
.~ 53. A process as claimed in claun 45, substantlally as hermnbefore described in.
Example 32. : _
54, A process as claxmed in clalm 46, suhstanually as-hereinbefors descnbcd in
-Example 26 or 27.
55. A process as claimed in claim 47, bstannally as. herembefore described" m
_Example 28. :

56. A compound as claimed in claun 1, when prepared by a process as clauned in

a any one of claims 37—55 or an obvious chermcal equivalent of such. a process.
57. A pharmaceutical composition comprising a compound as claimed in any -
. one of clalms 1—36 and 56, togethe;- with a .nonsfoxic- pharmaceuncally acceptable'

diluent, carrier, coating or excipient. _
58 A pharmaceutical composition as claimed in claim 57, in umt dosage form

" and comprising from 1 to 20 mg of the 1,2,5-thiadiazole compound per vnit dose, |

59. A composition as claimed in cla1m 57 or 58, in the form of a tablet, pill,
capsule, powder, syrup, elixir, emulsion, supposntory or sterile m)ectable solunon or
suspension.

60. A composiiion as cla:med in c)axm 57, substannally as hereinbefore described
in Example 33 or 34 :
, , For the Applicants,

‘D. YOUNG & CO,,

Chartered Patent Agents,
9, Staple Inn, London, Ww.C.1.
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