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2139623 1- PYRI M DI NYLOXY- 3- HETARYLALKYLAM NO- 2- PROPANOLS, PREPARATI ON, AND

USE® The present invention is concerned with beterocyclic carbon conpounds

of the pyrimdine series S and with drug 5

bi o~af fecting and body-treating prgfesses enpl oyi ng these conmpounds. A

consider abl e body of prior art exists enconpassing conpounds of

pXY) - 2- hydr oxypr opyl am ne series which possess beta- adrenergic ‘:\
[

tr ¢at yentyof cardi ovascul ar di seases. Such conpounds 10 can be
stnuctws\l y typified by propranolol, chemcally, 1-isopropyl-

am Ro- 3- ( - napht hoxy) - 2- pr opanol . Propranol ol and sone relztgeg'

naph propanol am nes are the subjeét of U S. Patent No.~#3, 9762@ i ssued
August~2Z, 1967. Nunerous subsequent patents have been granted covering
carbocyclic ethers in which other aromatic rings or hetero- 15 cyclic
systens repl ace the napht hoxy 'group of propranolol. Numerous variations
have al so been disclosed for the am no substituent of the - 2-
pr opanol am ne _igetéFRef erence patents, whi ch are nmentioned herein- bel ow,

general |y di sctOEEREMFRFITAR -PROPANOLS, -
P ' USES
The present invention is concerned with heterocyclic carbon (
W/ , .
compounds of the pyrimidine series . and with drug (\

5 bio-affecting and body-treating processes employing these compounds , -

A considerable body of prior art ed'.sts -encompassing compounds
of 3-(aryloxy)-2-hydroxypropylamiﬁe series whici: possess beta-
adrenergic receptor Plocking activity and/or vasodilating proper'tiés

. and are useful in treatment of cardiovascular. diseases.‘ Such compounds
W 10 can be structurally typified by propramolol, chemically, 1l-isopropyl-
uino-B—(l-naphtho:y)—Z—ﬁropanol. Propranolol a.nd some related
uphthqupropanolamines are the subject of U.S. ?atenﬁ ¥o. 3,337.628
issued August 22, 1967. Numerous subsequent patents have been granted
covering -ca:bocyclic .ethers in which other aromatic rings or hetero-
15  cyclic systems Teplace the naphthoxy group of propranolol. Numerocus

: variations have also been disclosed for the amino substituent of the
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f.oklowi-ng generic structure (1): [err] () wherein ¥ is aryl or hetaryl,
unsubd¥ituted or substituted; and Zis 5 al kyl , al kyl phenyl, or :
al kyl hetaryl. Matier, et al., in US. Patent No. 4,321,398 i ssued March 23
1982, discl oses corrpounds wherein Y is substituted, phenyl and Z is an _ Li
al kyH hi enyl or al kyl benzot hi enyl ‘noiety. Attention is also called to thg§:
appl\._datlon Serial No. 10 414, 748 af 2Krei ghbaum™ filed Septenber 3, 1982,

whi ch di scl oses conpounds wherein Y is a substituted pyridine systemand Z '

is an al kylindolyl noiety. Frei, et al., South African Patent Appllcatlon/

No. 741070, convention fili ng date of February 20, 1973, discl oses - i
conpounds 15 RFeRASPHEmine mod "H/Yl Refrrsece ?ﬁb"‘éfstw Sremaationad Berelared

bstituted with cted f | t of b
Cubsti tuent s, vl koSt AeciEhe sompliades Bt aaseth sBpr R BH  pneny

No hydrazi ne oy Rl n the pyrimdine ring are disclosed
In this case. 58{%%Q£%rlgemJ§%ggl’,§%?19 , U S Patent No. 4,139, 623

i ssued February 13, 1979, al so discl oses corrpounds wherein Y is a

substituted pyrimdine ring but i s alkoxyphenyl or al koxypyrim dine. "
_ | : Y-0 SNE-Z _

. OH | - _ -
a
wherein Y is aryl 6r hetaryl, unsubstituted or substituted; and Z is
5 alkyl, alkylphenyl, or alkylhetaryl. |
Matier, ét al., in U.S. Patent No. & 321,398 issued March 23,
1982, discloses compounds wherein Y is substituted phgnyl and Z is an
alkylthieuyl or glkyibenzo:hienyl moiety.
Attention is also called to the application Serial No.
10 414,748 of Kreighbaum, filed September 3,1982,-w§ich discloses
. compounds wherein Y is a substituted pyridine system and Z is an
\/ alkylindolyl moiety. __ |
Frei, et al., South African Patent Application No._741070,
- convention filing date of February 20, 1973, discloses compounds
15 wherein Y is a pyrimidine ring system, either unsubstituted or
'Substituted with a group selected from a long list of possible
substituents. Z for this series of compounids can be alkyl or aIEyl-.
phenyl. No hydrazine or hydrazone substituenﬁs on the pyrimidine
ring are disclosed in this case.
20 Jaeggi, et al., U.S. Patent No. 4,139,623 issued February 13,
1979, also discloses cumpounds;ﬁhe:ein Y is a substituted pyrimidine

ring but i is alkoxyphenyl or alkoxypyrimidine.
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_:;i‘.JB “Wasson, et al., disclosed subject matter in di vi si onal patents, U. S

5, 042, 586 issued August 16, 1977, and U.S. 4,193,995 issued March 18, 1980,

rel ag&jing to conmpounds in which Z was al kyl, al kyl phenyl, or alkylindolyl
bujp as a pyrazine ring system 5 ' Simlarly, Dorigotti, et
al Patent No. 4,324,788 issued April 13, 1982, disclosed conpounds~
why Z is alkyl, cyclo- alkyl, or alkylphenyl but Yis a W/
hyd e-substituted pyridazi ne“r8ng system These reference patents can
be distinguished fromthe 10 I nst ant inventlon in view of one or nore of

the follow ng disti i'sping c C np. f e instant
iavention (1) are cgrrpsg’l $ r&g? 8x§/ ’b’y % ﬁﬁc'%r f’h&qgﬁ(}ﬁﬁf r al
c¢onponent, khe p¥! isTheh S ? lqut he 2-
position wi f%eg Eyépazﬁ:lg o?%ﬁ cfggg%?g uITsl;:l é't6y,]',9<:;,1?1dlJi g %u ?qggé 99

al kyl t hi eny{ssualiidren 1fs, 1@;2951@:9&%/':0 éﬂmisma%n;&fmam vadalkyl

al kyl benzi m dazolyl in addition to kyl i ndol yl, al kyl phenyl, and al kyl .

Thi s i nvent alkyleheryd ner almuhmwfb\&atcbavasg&hﬁnagﬁg Syhﬁ!ﬂ ng
vasodi |l ati ng and bet a-adrenergic bl ocking activities which make them usef ul
as anti hypertensi ve Simfdardy, Dithgottd,crtiain ,cOifr Patent2p. 4c34pd8Ads of

general fornmula | and the pharnaceutically acceptable
issued April 13, 1982, disclosed compounds wherein Z is alkyl. eyclo-

alkyl, or alkylphenyl but Y j.s a hydrazone-substituted pyridazine \ J -
ring system. : | . J 2
These reference patents can be._d_istiﬁgu-ished from the-'

10 instant invention in viéw of one or more of ﬁhe -ﬁoi’lot_aing distin-
guishing characteristics. Cr._mpounds of thé instant invention (1) are
comprised of a propoxy-pyrimidine :ing_,s-t:_r_uc_:u?al component, (2) the
pyrimidine ring is : . substituted in __thg' 2- position with a
hydrazino or hydrazono moiety, and. (3) Z can be alkylthienyl, alkyl-

15 benzothienyl, al_l_tylb.enzofurapyl', or alkylbenzimidazolyl in addition -
to alkylindolyl, alkylphenyl, and alkyl. -

This invention concerns a l'e.r:les-_ of cardiovascular agents
having vasodilating and _h;e&_-_adrene_rgi; blocking activiﬁ:l.es which
make them useful as antihype::ensive agents. The: 1nvention conprises

20 compounds of general formla I and the pharmaceutically acceptable

acid addition salts thereof. .
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acid addrtron salts thereof [err] In t he foregorng structural fornula
[err] can be [err] alkyl, anino, acylanrno cyano hal ogen, or hydrogen;
c@¥ibe  hydrazi no or hydrazono ' : -alk is [err] alkyle
er{her‘strarght chain or branched; and Z. is selected fromthe group 5
cons*Sjrng of hydrogen, phenyl, |ndonL 't hi enyl, benzot hi enyl, benzo-
furdgyl, and benzi m dazol yl . 10 The HnVention includes conpounds havi n
foregoing structural Fornmula | and the acid addition salts thereof. In.
Formula I, [err] can be alkyl containing from1l to 6 carbon atons, either
strai ght chain or-branched, am no, [err] acylam no, cyano, hal ogen or

hydr agen. 15 In preferred conpounds, [err] s hydrogen, [err] al kyl, and

hal ogen, especi aII can_be hydra |no1or drazono Hydr azono
substituents h W Qéhgc’rg‘éﬁ%’f‘af’ CREFIRAL, %"”{"i‘?r] wiéth fe?lr:.]sﬂéﬁ » [#PP> bei ng

ei ther the ﬂamghgfe;,g‘ﬁz rﬂ; egrrg g%r%gn%r%z can eerr] al kyl or phenyl

noi et i es. or mu
hydrazino or hydrazono; alk is C alkylene,

either straight chain or branched; and Z is selected from the group
5 consisting of hydrogen, 'phenyl, indolyl, thienyl, benzothienyl, benzo-
/‘ .
Q furanyl, and benzimidazolyl.

10
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| The invention includes conpounds having the foregoing
. structural Forxﬁula I and the acid addition salts thereof. In Formula I,
' Rl can be alkyl containing from 1 to 6 carbon atbms. edther straight
chain or branched, amino, 01 .' 4 acylamino; cyano; lralogen or hydrogen.
15 In preferred compounds, ’ is hydrogen, 14 alkyl, and halogen,
especially bromo. ‘Rz can be . '
| ‘hydrazino or hydrazono.

' Hydrazono substituents have the general structure

with R? and Rb be:l.n'g' either the same or diffefen: and representing

20 Cl_salkyl or phenyl moieties. In Formula I, alk is an alkylene group

. : X i : ¥
containing 1-6 carbon atoms, either straight chain or branched, and

1s preferably t-hutylene. 2 is selected from the qroup consisting of

. -~ -., - 2. - . - . . .
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contai.ning 1-6 carbon atons, either strai ght chai n or branched, and is’

jueferably t-butylene. Z is selected fromthe group consisting of -5-
hydnogen phenyl , indole, thienyl, benzothienyl, benzofuranyl,-and
benzrmisdazol yl'. For preferred conpaunds, Z is phenyl, indolyl, thienyl, or
be Zothr nyl. 5 For medi ci nal usé&, X he pharnaceutlcally acceptable aC|d.&O
addi tmnomysalts (i.e., those salts in which the ani on does not contrlbute_J'
Si.

ntly to toxicity or pharnacol ogi cal activity of the organic

reaction of an organi c base of structure | with an organi c or inorganic
aci d, preferably by contact in solution of the 15 st andard

met hods det hydzagenn PchHEYh ﬁﬁ@ﬁur%ﬂﬂaa?&?ﬁ%é*@y o Rengofnraryl.t pesher

skilled in the art. mpl es of usef ul or‘gglg aci ds gre car hoxylic acids
such as mal éF’&zia’&F%F“éﬂ:et |F8'6R“ﬁ°r?"3r?°oﬂp i &, 28PePWonifedatild, " fumari

aci d, |seth|8 |c aci d sucg# ﬁ aci d, panoic acid, cyclanmc aC|d pivalic
acid, and t KBLIfPRe; o028 LM gani c 20 - acids are hydrohalide acids such

as HC, HBr, H; sul furic acid; phosphoric acid; and the Ilike.

3
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For medicindl use, the pharmaceutically acceptable acid

10 addition salts (i.e., those salts in which the anion does not cantr:bute
significantly to toxicity or pharmacological activity of the organic
cation) are p;efer:ed. The acid addition salts are obtained either
by reaction of an organic base of sttuctute I with an organic or
inorganic acid, preferably by contact in solntion, or by any of the

15 standard methods detailed in the litezature and available to any
practitioner skilled in the art. Exanples of useful organic acids
are carboxylic acids such as maleic acid, acetic acid, ta:taric acid, \‘/
propionic acid, fumaric acid, isethionic acid, succinic Acid, pamoic
acid, cyclamic acid, pivalic acid, and the like, useful inorganic

20 acids are hydrohalide acids such as HCl, HBr, HI; sulfuric acid;
phosphoric acid; and the like.

It is also to be understood that all the compounds of the
present invention embrace all the optical idomer fotns. that is,
nixtures of enantianers, e.g., racenic nodificntions as wall as the

'253 individual enanticners and diastereomets. The individual optical

| isomers of the propannlamine class of conpounds of which the instant

conpounds are mcubers, have nost genetally been obtained by one of
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I,L,Ls al so to be understood Ihat all the .conpounds of..the present i.nventi,
enbrace- -all the optical isoner forns, that is, nmixtures of enantioners,
e.g.® racenic nodifications as well as the 25 individual enantioner
di ast exeoners. The indi-vi dual opticcaéj i somers of the propanol am ne cl &
conpqQunds ‘of which the instant corpolunds are nenbers, have nost gener
be pbt ai ned by one of - 6- four basic nethods. These are: 1) t
f-ractional recrystallization of chiral acid salt derivatives; 2) : g
derivatization with a chiral organic reagent, resolution and regenerati on -
of the original conpound in optically active form 3) synthesis of the

si ngl e opti clour shasde methodmyi nTheski azd: | kX shenfaaetiopal aegrygtallization

col um-chromat ography utilizing chirals stati-onary phases. The application
of these varitfuShifdtarid #3l¢ derivagivasms %dﬁ?ﬂafeﬁ{wéﬂ%r@rhrﬁ tehéradr t .

Bi ol ogi cal testin :g:tof t he subé ct co ounds of For la | in aninmls

denonst r at es THARS Re3BeRbs FEs0iyRiP ﬁ%ﬁfﬂf’ﬁﬁf’ﬁ@ pFlbi)(?F{"F"é?llﬁmm%ng
h | d '
W th varying ﬂe?%:eﬁil a@g:{ n% yBPeséﬁtlFeesﬁgp Ehp sgcéimgegicaﬁ ﬁ#?%uﬁgr y

intrinsic synpa erred menbar eap

desirabl e sco 'ﬁ%‘iﬂé‘téfhg{]ai QnEmeﬁﬂt%go' 44 gF td\xﬁ%q cgfg}??@alph9 lWt111zing

phar macol ogi cal cts, l'ack t her eof
chiral stationary ‘phases. The. application of these various methods

r ] o . .
k) are well known to practitioners in the art..
k\/- Biological testing of the subject compounds of Fomuia Iin

animals danonstrétes that they possess potent vasodilating properties

10 along with varying dégrees of adrenergic'_tgggé-receptor blocking
properties and intrinsic sympathomime_tic ﬁctivity. .Pieferred ﬁembers
have a particularly desi;able cdﬁ!iina’tion in the foregoing actionms,
and ancillary pharmacological effects, or lack thereof, which parti-
cularly suits them for specific cardiovascular'indica::lons, e.g. use.

15 as antihypertemsives. The utility of the compounds of Formula I can
.be demonstrated in various animal models including antagonism of
:I.soprote_renol in the anesthetized dog treated intravemously (adrenergic
beta~ receptor action), the spontaneous hypertensive and DOCA salt
hypertensive rat (antihypertemsive action), angiotensin-maintained

20 ganglion—-blocked rat model (v#sodilator action) and in various other

animal and laboratory models (cf: Deitchman, et al., Journal Pharma-~

cological Methods, 3, 311-321 (1980)).
For use as antihyperten:sives, vasodilators, and/or beta-
adrenergic abl_o;':king“ 'agents, therapeutic processes of this invention
25 comprise systemic adninistra:ion, by both oral and parenteral routes,
of an effective, non-toxic amount of a compound of Formula I or a

pharmaceutically acceptable acid addition salt thereof. Aﬁ.effective

R ) e Mo e —————— P et imweemmrie e o= A e e et = v ——




.eularly suits themfor specific cardiovascul ar indications, e.g. use 15
ant i N\ypertensives. The utility of the conpounds of Fornmula | can be
nmonstYated in various ani mal’ nodel s i ncl udi ng ant agoni sm of i sopr ot erenol
<anest heti zed dog treated iht¥avenously (adrenergi c beta- receptor
‘Al t he spont aneous hypertensive and DOCA salt hypertensive rat e
jertensive action), angiotensin-maintained 20 gangl i on- bIocked\gat
asodil ator action) and in various other animal and |aboratory
(cf: Deitchman, et al., Journal Pharna- col ogi cal Methods, 3,

311- 321 (1%%932 1sFQJnsu§&da§o§,ﬁg hhyRsLd %ﬂﬂw%ﬁereéa lde8d f¥aS pr@gllor beta-

adrenerglc ocking agents rapeuti c processes thr's i hvention 25
conprise 3beilag Actavibs! bad a8 cHo¥e tmbe@me&emﬂomrmwalumut es, of an
effective, non-toxic anount of a conpound of Formula | or a *

phar maceutdosdt | 44 da CefFRE £ ke Gidtli iidtletdd0 Bo S himial el aked oinsedd ecti ve

-7- anount is:construed to nean a dose which exerts the desired pharma-

col ogi cal treatmerry, Dosage will vasy, skedwiingaoethm isobinctnandigotteindue t oxic
side effects when adninistered to 'a marmal i'n need of such treatnent.
Dosage 5wi | ddmfatstrantaroselaryed.o vipe anuerected xangeaf cabont 0.1 meRitai strat i on

sel ected, with an expected range of about 0.1 nrg_to
100 mg/kg body weight for a compound of l-'ormz.‘l.a I or a pharmaceutically

acceptable acid addition salt t_he:eof _ggne_ra.lly pravi'ding the desired

e

CO

therapeutic effect. _ _ . .
'.I:he basic structure. (I) for compomds. of the present
10 invention ean be ass-bled by a convenient gene:al process.. This
process involves the coupling of a x-substituted pyrimidine (IV) with
a suitable _W_-subgti:_uted__ p_;o;:_a_n_ol or incipient p_tppancl. intermediate: (111) -
. followed by hydrolysis and/or aminolysis, if required, with the
substituted amino _cmpn@t of the Formula I compgund.
15 : _ Wﬂﬁsapplic&tigm,!&estandsﬁqram&q{lgmup.




100 g/ kg body wei ght for a conmpound of Fornmula | or a pharmaceutically
acceptable acid addition salt thereof generally providing the desired
therapeutic effect. The basic structyre (1) for conmpounds of the present
‘inventTon can be assenbled by a convenient general process. This proce _
i nvolves the coupling of a X-substituted pyrinmidine (IV). with. & W //
sui t\abl e. Wsubstituted propanol or incipient propanol internediate (I11Y) E>
foll owed by hydrolysis and/or aminolysis, if required, with the substi ﬁféb ;
am no conponent of the Forrmula | conpound.. 15 Thr oughout t\hi §
application, Me stands for a methyl §eBeFRL Proce88 Goperal Process [err]

In this general process, as illustrated above, Dis H or preferably phenyl;

Gis the radical [-alk-Z] ; X is hydroxyl or halogen, preferably chloride;

Wi s hal ogen, preferably chloride, ﬂhen X is hydroxyl and is hydroxyl when

X is hal ogen. Generally, the N/'L“>ho

Hydrolysis

(1)

1) Hydrolysis

2) MeSO.C1 °

2

(11ID)
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5 hydroxyl bearr ng ”reaet arrt S |n|t|aIIy converted to the oxr de ani on wrth
a strong base prior to reaction with the hal ogen-bearing internediate. This
qF).‘rces enpl oys net hods known in the prior art for the preparatron of '

pst i tuted am no) - 3- hetaryl oxyg, 2-propanol s as disclosed in the patents

i cations_cited in "Background of the 10 I'nventi on" section of ,
N Scl osure. Basically, the process involves reaction of the U‘
Vately substituted pyrimidine with either: (A a 3- (Gsubstrtuted

dijn-5-yl ) met hanol (or nmethyl halide) to give Il A followed by
h droI ysifs; or (B) a G substituted am nopropanedi ol (or hal opropanol.) of

(D) the ciClhhls lg@hédall progess, ak311L0tFa2w8 hrgve NYlQ r\%SI s,

activation of the terninal ‘hydr oxy, and am nol ysi s, of [err] thod Bis
preferred i rort peefebably phenyts G ig'hﬁ'rehydi’iah;{ mm-tze}s 1 Astiiredayer gener al
process are usually accom plished with dil-dte mneral acid of fromO 1N to
IN concent r ialegenat preferatlynghloaide;c¥ 5 halegenalpnefefably] chlo¥ide,ashemat i on
reactions of the general process can be carried out sinply by heating an
ani ne of th& Farhydrexiless J)iﬁnllwfawlemxe%hé’rﬂ%%) Gemeraldyepeheedi ol (from .
I1D) either .neat qQr_in _the presence of a_reaction inert_organic solvent. No

cat al yst 2or aFIEishearine ﬁéﬁ‘fa“i‘siﬁ éﬂﬁ?#’é&l” SFVeThshcts Shet9xide Anlon

tenmperatures i%{'r ea fsg;ggp‘gaggsuet pgpcr Qo reaction with the :_halogen-bearing intemediate.;:)
This process employs methods known in the prior art for the d

prcparatior_x--'cf- 1-(substituted amino)-3-hetaryloxy)-2-propanols as

disclosed in the patents and publications cited in "Background of the
10 Invention" section cf this. disciosure:. Basically, the pfocess
involves reaction of the apprcpria:ely substi:uted pyrimidine with
‘either, (A) a 3—(G-subst:.tuhed cmzol:.din—S—yl)methaml (or methyl
halidc) to give IIA, followed by hydrolysis; or (B) a G-substituted
aminopropanediol (or halcpropa_nci) of Formula IITB; or (C) glycidol to
15 give IIC, followed by a:l.ninaticnlwith HZNG'; or- (Dj. the cycli(: ketal to
give IID, followed by hydtoly;ic, activation cf. thc terminal hydroxy,
and aminolysis of g, ;
The hy_drolysis stei:s in the above general process are usually accom-
" plished with dilute mineral acid of from 0.1N to 1N ccnccﬁtra:icn at
‘20 temperatures of from about 20-100°¢. The amination reactions of the
general process can be carried out simply by heating an amine of the
Formula H,NG with an epoxy ether (IIC) or a prcﬁ#ned_icl (from 1ID)
either neat or in the presence of a reaction inert organic solvent.
No catalyct or condensation cgent; is :required'. Suitable reaction

25 temperatures are from about 60-200°C.

.
¢ -

IIB or (O glvcidol to 15 -give. I1C, followed by am nation V\A"_[h::"

NG. Method B is preferred in the above.p:ocess. \j



-10- The route "(A)" in the foregoing "General Process" schene may be
perfornmed by reacting the chloropyrimdine (1V) with the potassium salt
3-(1, 1-di et hyl et hyl ) - 2- phenyl - 5- oxazol ~ddR@eret hanol (I11A) foll owed by
acidic hydronS|s of I1Ato provide the corresponding structure | produc a
To pefformroute "(B)", chloropropanediol may be treated with an
appropriate anine (V) The §PH§§0P(Aéﬁdiﬂhéh&nf@ﬁesplﬂﬁe"PS§GP9#n§P°CeSS"’

am nopr opanedi ol sehlelme) ma gr se%e%%mea ) SEEQBQiQQSQhéuéhlé§~o§99hklﬁh1ne N
hydri de or potas oxi d

be al | owed re
appropri ate chIoiJV yWFﬁPdtHS PStéﬁﬁbPﬂ éaﬁFoaﬁc?'éﬂ 3?96@FGP¥?FthY1) =212 -
In t ne case of rphetyit6)-oxagostidihemetRdnol (IIIA) followed by acidic

~ hydrolysis of IIA to provide the corresponding structure

I product.

O



4- hydr oxy-pyrimdine may be al kylated with epichloro- hydrin (111C and the
resul ti. ng epoxy internediate(l1C) amnated with the appropriate am ne (V)

to pLovide the product of structural Formda-l. -13- In route "(D)", the
N the cyclic ketal (I11D) undergoes coupling with a chloropyri md| ne
Aclkd hydrolysis of the pyrm dinyl oxy ketal (I1D) provides the _,.m\

NG T 9 DY et LR ORTEEh B o QO S da Bl Hpind b
\e/ chenitreated ewirﬂmha’aeapmtcnpriz&bblmime éhbvin ssrhanales and
e Cco é:lgljl Cy Oéf”?%ebﬁe e DL EPRY &Qréﬁé‘ﬁ@@{&llnﬁ for their

ppeparation. as repor ferature. For. exanp uracils can be
chl ori nat ed CCDW#MIWS-’(%! & V¥ vy Raseg|such as So‘ﬁé-!’brw e @’m, 10,

79 (1973); Kopptas®ium! t-bdtokide, ¢ e Qflowed to react with
an appropriate chloro pyrimidine to- afford a product of

structure I.

CQO




181 (1962) as shown. [err] R=H [err] alkyl, Br (1'V)/The
internedi ate heterocyclic al kyl am nopropanols (111B) which are utili i
the preferred synthetic pathway B are conveiry;aently prepared by reacti
appropriately substituted heterocyclic 10 I"kyl ami ne with
3-chlero-1, 2- propanedi ol in refluxing alcohol con- taining sodium
carbdpate. This process is illustrated by the reaction shown bel ow whi
esseritially the first step of pathway B. In this reaction schenme, alk'a

are as defined in Forkfulthe cgser df pentend (Q)dhas Sebsvd thFefazono
cont ai ni ng. conP YUl rfxyiiriitmidine YRR bR 2Ake 13¥ed RARKe epieRLaRBLOgOUS
conpounds cont a chloro, substituent, on th(}%gpyrl m di ge ri g% mal ety.
Thess conver si oy 4R i (TG andy the mesulding ieRgxycHarermediated11C) o (|
The present invemimitédatiyle sHehapprepariziteoaminhecdV)otedprovidef ther mul a
I'A (specified b‘iulroovguct of structural Formula I.

N
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by the follow ng processes. Steps a - d in t he foll ow ng di scussion cor-

respond to the pathways A - D di scussed herei nbefore.
For, preparation of a conmpound of FornulgyiA\[err] (1A - 1 6- wherein
i) _i.s hydrogen, [err]alkyl, am no ]~ acyl am no, cyano or hal ogen;

s [err] or [err] wth [err] and [err] being the same or different
eresenting [err] alkyl or phenyl; alk is [err] alkylene, either ;_J

glit chain or ﬁﬁapg@gg ng@ﬂuz tﬁesgﬁf@ﬁe@fffgg1éﬁcligekgﬁgyp consi sting
ogen, Phe;é - indol.e hene, ‘benzo- 8 ene enzofuri and
oW

1 dazol e PPBERTEoRs HPIREINE i} F1| & SRLOFOBYELBdine {5V

riations (l&cgdd maranysgs%fhmeC@ymmymynbﬂynneeanp(mnwof structure
structur except

[RYA d, end
that pert) i Reey 1 8dnekhd, FOrhOLshRRERE' Srriminimyi ShsihoREnsiiol el o
represent optF@hbﬁwsggtaetiU phitmagt thecbermyndk bpdecxgdgfoupihe initial

step of the p h e r roduction of the
ARERSE1 o 619&0@ ﬁvé% %%%ﬂ 2? ?Pé’% h&E !

hydrazi ne group 1n Step 2, if esired, or with
hydrazone formation (Step 3), if a hydrazone product is deS|red The tot al

v/



process conprises (wth steps a-d corresponding to A-D _described .
re)s I Reacting a 2-chloropyrimdine compound of structure IV, [
: (IV) wher ei n [err] is hydrogen, [err] alkyl, am no, [err] acylam no, cya
or ‘hal ogen; and X i s hydroxyl or hal ogen; - 17- a) w th an oxazol§ di
of strmcture II1A [err] wherein Dis hydrogen or preferably phenyl; -
anc%?“are the sanme as defined herei fiabv and Wi s hal ogen, preferabl .
chl oride, when X is hydroxyl and Wis 5 ' hydr oxyl when X is
hal ogen; to give the internedi ate compound of structure I1A [err] (IIA)
with [err], D alk, and Z corresponding to IIlA as defined above.

Hydrol ysis of |l A gi veghehchempéadr Mraéaa&ei akild¥Yedid Thabatél sygtidses

- conpbind | but has R= C,

are available commercially or may be prepared using standard wmethods

for their preparation as reported in the literature. For example,
uracils can be chlorinated conveniently (cf: Mulvey, et al., J.

5 Heterocycl. Chem., 10, 79 (1973); Koppel, et al., J. Org. Chem., 27,
181 (1962) as shown.

i
R POCl,
\(\“/L ' (Pc1 J\
xlg 0 c1

(V)

O

R=H, 1__4311:371 Br .

The intermediate heterocyclic aikylaminopropanolé (I1IB) which are
utilized in the preferred synthe:ic pathway B are conveniently
prepared by reacting an appropriately substituted heterocyelic

10 alkylamine with 3-chloro-1l, Z-propénediol in refluxing alcohol con-
taining sodium carbonate. This process is illustrated by the reaction
shown bélow_ which is essentially the first steﬁ of pathway B. In

this reaction scheme, alk and Z are as defined in Formula I.

uo/\l/\ €1 + HN-alk-z %8 ao/\(\ NH-alk-2Z

2
OH alcohol OH

v
'.() (IIIB)

The hydrazino and hydrazono containing compounds of the
15 invention are obtainable from analogous compounds containing a chloro
_cubstituexi: on the pyrimidine ring moiety. These conversions are

i{llustrated in the following scheme.

-._¢—-__‘“-_'_.1..- ST am st sge, tretwas o, v -

v AR WETIA Y .
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P this biei ng anlnterrredlate 10 ' to be used in Step-2. -
. 18 - ~W th an am nopropanedi ol (or hal opropanol) of structure I1IB,
[errf ain W alk, and Z are as defl ned above, (this pathway vyielding
the [[err] A\C1" internediate 5 = 13 directly); or ¢) wth
gl 1O, [err] (111C) with Was defined above to give the e
i n_tedl ate conpound tIC;- [err] (I11C with [err] as defined above, O/
(am n3 of NNCwithV, [err] (V) 10 wherein alk and Z
are as i ned algdve, yi el ding the '
. ‘H,NNH,
4 Ni-alk-Z —2— 2,
. THF
. o
B | Ro-tesd
l”‘\
\/
’ 'J
4 .
NH-alk-Z '
b
The present invention includes the preparation of corrpomds \j -
5  of Formula IA (specified below) '
by the following processes. Stepsa -4 in the follcw:m; discussion cor-
respand to the pathvays A - D | . - discussed heveinbefore.
K
|
For preparation of a compound of Formula IA
5 . . B ’
Wi-alk-2
(IA)
RS B v v mwm"" B et L T PE P LN S =-7':"-'r"*f--?'..- fwiz e

e '!.:.!&,_ i -.. s e .o - ” _..“’,-._ . _.- )‘--..__ . '.-,-' RN LT e 0



g " intermediate;- or -.- -19- d) -with solketal (111D) [-err]
TID) whereln Wis as defined above, to give IID, [err] (11D wherein
][err] “is as defined above, followed y6hydrol ysis to give the

pyri m di nyl oxypropanedi ol conpound™VF, “[érr] (M) 5 Wit
*[er_r](*as defined above. Treatnent of Vi wi th met hanesul fonyl chloride to\
activate the termnal hydroxy group allows ready amnation with V to g| vé
the\ljeirr] = d" internedi ate. - 20- _

wherein Rl is hydrogen, Cl_salkyl, amino, Cl -4 acylamino, cyano or

r® a b
V4 with R* and R™ being the same
\Rb

or different and representing C 13 alkyl or phenyl; alk is C

2
halogen; R™ is -NENHz OT _\HN=C

1-6
alkylene, either straight chain or branched; and Z is selected from

5 the group consisting of hydrogen, phenyl, indole, thiophene, benzo-

thiophene, benzofuran, and benzimidazole; the process comprises

/

initial use of one of the following variatioms (la~d) beginning with

e

a chloropyrimidine compound of structure IV, Rz-(:l and ending with an

intermediate of structure I except that R2 is C1. The four

i 10 method variations shown as a-d below represent optional synthetic pathways
i which may be selected for the iﬁtiﬂ step 6{ the process. The
1 process’ is completed either by introduction of the hydrazine group in
| . Step 2, if th;. hydrazine product is desired, or with hydrazone
formation (Step 3), if 'a hydrazqne product is desired. ~ The total
.15 process comprises (with steps 'a-d corresponding to A-D described above):

1. Reacting a 2-chloropyrimidine compound of structure 1V,

(64))

wherein Rl is hydrogeh, c alkyl, amino, (:1 - acylamino,

1-6
cyano, OY lialogen; and X is hydroxyl or halogen;




ey

RS

2x-- The internediate conpound . - prepared in Step 1 is

treated wi th hydrazine to give the 2-hydrazino anal og of structure | [err]
3. If the desired end product is a hydrazone derivative, then the
bydf azi ne derivative obtained in Step 2 is treated with 5 an

apjpreph e car bonyl
i ' her ei nabove,

err] [err]

i atps which are anal ogs of the conpounds of Formula | but have

han I}ﬁydram nonaéq r};‘édﬂé‘é@?&e H&eﬁe anal ogs bei ng

10

rr other
f Formul a: }

compound VII [err] (VII) with [err] and [err] the same
under acidi cl.f:ondl tions to obtain the product ofv

-21- More dgenerally, for the preparation of

(111A)
'wherein ﬁ'is hﬁérogen or ftefe:ably phenyl; -alk and 2 C:}
are the same as defihed hereinabove;';nd W is ﬁalogen, \;/.
pfeferably”chloride; whea X is.hydroxyl.and W is
.hydroxyl when X 1s halogen. to give the in:ermediate

ompound of structure IIA,

L 4

o\\r/Jhanvl
(IT4)

1 ' \J
with R™, D, alk, and Z corresponding to I1IA as :

defined above. Hydrolysis of IIA gives the intermediate

OH

which i an analog of a compound I but has RZ = C1,
this being an intermediate

to be ‘used in Step-z.
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- wherein [err] is hydrogen [err] alkyl, amino, [err] acylam no,-cyanos~ or.-

*hal'ogen; [err] is hydrogen, amino, [err] acylam no, cyano, halogen, or’

phenyl; 5 alk is [err] alkylene, either straight chain or branched; and/Z

I's sel ected fromthe group consisti A8 of indol e, tbiophene, benzothiophere,

benzof uran, and benzi m dazol e; a procedure may be sel ected conprising on
FA
O

of the follow ng variations (a-d) (corresponding to A-D above). The IB .
synthetic process conprises: 10 Reacting a pyrimdine starti
material of structure IV, [err] (1V) wherein [err] and [err] are the sane
as defined above for |B; and X is, hydroyl .or  hal n; a wifh an -
oxazael i di ne of struc rquFgA'," mq“%f‘-"’%’éﬁl%l ¥ ?’i‘?"ﬁ/ﬁ?@%@ﬂ i s hydrogen ,
‘or preferably phenyl; alk _and Z a\rﬁg‘hhe sane as defithed above for IB;, and W

\ ’

I's hal ogen, preferably cHiSBPFHE® X is hydroxyl and Wis hydroxyl when
X is halogen; to give the internedi ate

w/Y\mz-an:-z

O”

(I1IB) ¢
wherein W, alk, and Z are as defined above, (this

pathway yielding the "82 = C1" intermediate

CC

5 directly):; or

c) with glycidol (I_IIC),

o~

(IIIC)

< e

~with W as defined above to give the intermediate

conpoﬁnd_ 11C,
s L

\ N O’\A

o S

(1I1IC)
with R: as defined above , (amination of IIC with Vv,
nzn-alk-'z
42 |
10 wvherein alk aﬁd Z are as defined af:ove, yieldixig the

"R2 = C1" intemgediate; or
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corrpound of structure II1A [err] (I1A) with [err],[err], D alk, and Z the -
e as_defined herein- above, (hydrolysis of IIA qgiving the anal og :

wi th an am nopropanedi ol (or hal opropanol anine) of Fonula
[erX\] wherein W alk, and Z are as defined hereinabove, to give the
anal og; or - 23 - £)19 with glycidol (111G, [err] (111CQ) .-
\s as defined above, to give IIC, J[err] (11C . .wherein [err] argy
defi ned above, (am nation of IICwth.V, [err]

&) with sdiice’_fal (IIID) -

(II1ID) -
wherein Wis as defined above, to give 11D,
N@

4 <.

(11D) .

o

[

‘wherein R* is as defified 'a'be've,:_. followed by hydrolysis

to give the pyrimidinylox”ﬁrbpéﬁe‘&éi compound VI,

1

5 vith R* as defined above. Treatment of VI with

ne:hanesulfcnyl chloride to activate the.tetninal

hydroxy group allows ready u:l.nation with V to give

the "R2 = C1" mtermediate.
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(VM) 5 . wherein alk and Z are as defined above giving |IB);
2¢--d)- Wth solKetal (111D), [err] (111D wherein W.is as defined above,
i vell D, -24- [err] (11D wherein [err] and [err] are as defined aboJé,
(followed by hydrolysis giving VI, [err] (VI) wherein [err] and [err] .arie
as defined above). Treatnent of W 2@i +h net hanesul fonyl chloride activat
thUerm'naI 5 hydroxy group allow ng facile am nolysis by
V t0 give 13. The conpounds of the present invention can be fornul ated
according to conventional pharmaceutical practice to provide pharm-
ceutical conpositions of unit dosage form conprising, for exanple,

ff 2. The intermediate compound - ' prepared in Step 1
is treated with hydrazine to give the 2-hydrazino analog of

structure I

Rt

NH-alk-Z

NHNHZ

(1: &% = NENH,)

3. If the desired end product is a hydrazone derivative, then

the hydraziné derivattve.obtained 1n'5tep 2 15 treated with

"5 ' an appropriate cazbohyl compound VII
o
"
r%-c-rP
(Vi1)
\ with R? and hP the same as defined hereinabove, under
o/ - '
acidic conditions to obtain the product of structure
a
R R
T g% wmwec
. R
R
N ' NH-alk-2Z
N OH
a
s NHN-d:f
R s P
(I: R® = NHN=C ) : !
. _ Nob :

R



~lQ. tablets, capsules, powders, granules, enulsions, suspensions, and the
© K\ * The solid preparations contain the active Ingredient in adm xture
on-toxic pharmaceutical excipients such as inert diluents, for
i cal cium carbonate, sodium carbonate, |actose, cal cium phosphate or
h\phosphat e; granul ating and d&lsimtegrating agents, 15 for exanple;
starch, or alginic acid; binding agents, for exanple, starch, u_
or acacia; and lubrjcating agents, for - 25- exanpl e, rragnesi um
ar a e, stearmweageﬁbz&myalmr frike phegtirat foriTey bﬁematﬁiuﬁicﬂaﬂé’ nmay be

t echnj,ques s S def rati,on at tion in
t hes gast r0| rﬁn\é@ Jf“% W%rfgogwl%?gt/%&g r?%?uw & g‘g * over a
| onger peri ddamLh\ym'admb anqbrl'e'paazm'xoonﬁ'lesal arsiibgs fhedng axmpounds | of
adm ni strati Ganpe] yge sol utions, - suspension, or enul sions of the conpounds

of Formula |I. The aqueous suspep5| ons of the phar raceut i cal dosage forns of
the conpounds of Formula I congain the active ingredient in adm xture with

one or nore non-toxic phar mage4 exci pi ents known to be suitable in
manuf acture 10 of aqueous . jtabl e excipients are, for .

exanpl e, suspendi ng agents ® maikezhyl cel | ul ose, nethyl -
cel |l ul ose, hydroxypropyl net | uI oseonsodl um al gi nate, pol yvinyl -

(18)

CO

wherein R* is hydrogen, C; alﬁ&i, amino, ¢1_4 acylamino, cyano, or
halogen; R 1s hydrogen, sutao, C_, acylamino, Cyano, halogen, or phenyl;
5 alk is C1 6 alkylene, either straight chain o% branched' and Z is
‘gelected from the.grpup cons;sting of indo;e, thiopheqe, benzothiophene,
benzofuran, and bénéinidazolé;- a-ﬁrocédhre.may be.éeleéted comprising
. one of the following variations ‘(a-d) (corresponding to A-D abové).
The IB:syﬂthetic process comprises:

10 Reacting a pyrimidine starting material of structure IV,

(Iv)

wherein R; and Rz are the same as defined above for IB; and
X is hydroxyl or halogen;

a) with an oxazolidine of stricture ITIA,



pyfr-rol i done, gum tragecanth and gum acacia. Suitable dispersing or wetting
-agents are naturally occurring phosphatides, for exanple, 15 |ecithin,
pdl yoxyet hyl ene stearate. Non-aqueous suspensions may be fornul ated by

syspending the active ingredient in ve%gtable oil, for exanple, olive of
sgsame-oil, or .coconut oil, or in a mh&ral oil, for exanple, liquid
paraf{in. The suspensions may contain a thickening agent such as beeswa (N
hard 20 paraffin,or cetyl alcohol. Sweet eni ng and fl avoring agents

general ly used in pharmaceutical conpositions may al so be included such ,a
saccharin, sodiumcyclamate, sugar and caranel to provide a pal atable oral
prepagation. The conpositions al so contain other absorbing agents,
stabi I'i zi ng agents, wettind¥agepts, ahd buffers. -26--Description of
Speci fic Enbodi ments The conpounds c?%constjtute this invention, their
n?thods of preparation and thei L61°08 =Zictions will appear nore fully
feom a consideration of the foll ow ng exanpl es and appended 5 cl ai ns which
ate given for the purpose of illuftration only and are not to be construed
"as limting the Invention in sphere (I8kope. In the follow ng exanples,

used to illustrate the Eﬁéﬂﬁiﬂﬁsswgﬁi ©r preferably phenyl; alk and 2

are the same as defined above for IB; and W is halogen,

preferably chloride, when X is hydroxyl and W is

A
\_/ hydroxyl when X is halogen; to give the intermediste

compound of structure IIA,

al
N ’”\] ’
' }-—N | O\.r.l@-alk-z

(I1a)

with Rl, Rz, D, alk, and Z the same as defined herein~

above, (hydrolysis of IIA giving the analog "IB): or
b) with an aminopropanediol (or halopropanolamine) of
Fomula IIIB,

w : ’ NH-alk-2
OH

j . ) : (111B)

wherein W, alk, and Z are as defined hereinabove, to

give the desired IB znalog; or




pugcésses, tenperatureé are expressed in degrees cel sius and mel ting points
are uncorrect-ed. The nucl-ear nmagnetic resonance (NVR) spectral 10 ’

chayadteristics refer to chenical ifts (6) expressed as parts per nmillion
(pp X sus tetramethylsilane (T as reference standard. The relative
argaqeRoyted for the various shifts In the H.-NWR spectral . data

dnds to the nunber of hydrogen atons of a particular functional &Mbe
in N\Me gol pcul e.. The nature of the shifts as to 15. nultiplicity is

repered gs broad singl (ks i (s), multiplet (nm), or doublet (d).
Abbr evida#f ons enpl c?}ed,;"g‘%g ’gﬁéﬁ"[ie?ﬂﬁédeut ero- di nethyl sul f axi de), CDC13
(deuterochl oroform, and are otherw se conventional. The infrared (IR
spectral descriptions include only absprption wave nunbers ([err]) having
functional group identificatioq/zs\gﬁgglue. The IR determ nations were

enpl oyed usi ng potassi um bronWde (KBrj~as di.l uent. The el enental anal yses
are reported as percent by weight. -27- A Internedi ates of Fornula

[err]-Alk-Z EXAMPLE | [err]-Di me(@sgc)[err] - (thienyl)ethaneanm ne A mixture
of 57Z oil enulsion of sodiumhydridae (3.1 g, 0.07

wherein W is as defined above, to give IIC,

CoO

(1IC)

- ' wherein R].f and Rz are as defined above, (amination of

1IC with Vv,
B, N-alk-2
-
5 ' wherein alk and Z are as defined abt.afégivi:g msior u
d) with solketal (IIID), |

(I1Id)

wherein W is as defined above, to give IID,

. - " g ~ . %



mole), tetrahydrofuran (68 nlL) .ane diisopropyl am ne (6.87 g, 0. 07-mol-e)- was-- - -
st¥rrgd under nitrogen atnosphere as isobutyric acid (5.98 g, 0.07 noie)
was afded dropw se. The m xture was heated at reflux for 15 min to conpl
formation of the salt. After cooling 10 to[err], a solution of
[err]-butyllithi min hexane (42 nL of 1.6 nolar solution, 0.07 nole) :
addgd;in smalI' portions while holding4he tenmperature below [err]. The'\.”
resuf'ting turbi-d solution was kept at [err] for 15 m n and then warned t
- 30-35 for 30 mn. After again cooling to [err], 2-chloronethylthiophene
g, 0 07 nole) was added dropwi se g over 15-20 nin while hol ding the
.tenperature between O and [err Ihe m xture was kept at O for 30 mn, in
the range of [err] for 1 hr and N ooled to [err]. Water (90 ni)
was added dropw se and the aqud o@) y—sepeaf at ed. The organi ¢ phase -
was washed wth a m xture of Wat\ 7 dnd ether (75 nmL). The aqueous
extracts 20 were conbi ned, wash€d-Wwth. et @ then acidified with conc
HCl . The oily product was extrag@ted with eth d the conbi ned ether
rextracts dried [err]. Renopval of the etftey in vacuo gave 11.4 g (91% of

2, 2-di met hyl - 3- (2-t hi enyl ) propanoi c acid of sufficient purity for use. 25

A sol ution of 2.2-dinethyl-3-(2-tRienyl )‘,propani c acid (11.2 g, 0.06 nol e),

- di phenyl phosphoryl azi de (1éhétedn R). 863 RD| ax)e és\défined hovei, ciibllomedany), and
‘triethylazine (6.14 g, 0.06 nole) in _ :

g ) - hydrolysis qiving VI,
i 1
\ . X R
| OH
OR
Rz
1429

wherein R' and .--Rz are as defined abc_rve)_-. Treatment of

VI with methanesulfonyl chloride activates the terminal
"5 . hydroxy group allowing facile aminolysis by V to

give IB.

e , ' The compounds of the present imeﬁ:ion can be formulated

acéording to conventional phamceugical practice to provide pham;-

ceutical compositions of unit dosage form comprising, for example,

10 tablets, capsules, powders, granules, emulsions, suspensions, and the
like: The solid preparations contain the active ingredient i;x admixture
with non~-toxic pharmaceuticzal excipients such as inert diluents, for
example, calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and disintegrating agents,

15 for example, maize, starch, or alginic acid; binding agents, for

example, starch, gelatin or acacia; and lubricating agqnts,___.for



- 28 - t-butanol (100 nmL) was heated at reflux for 5 hr. The solution was
“=«<poured into water (300 nL) and the crude material extracted with ether. The -
"capbj ned extracts were washed with brine, dried [err] and evaporated. to

~Q Y of an oil. This oil was added to a m xture 5 of ethylene glycol (50
err] (20 drops) and KOH (4028)= The mixture was heated at reflux for
ooled to [err], diluted with [err] (300 nL) and acidified to pH 1/
ne HO . Acid insoluble material was renmoved by washing with ether.
eous solution was then made basic with 50% NaCH sol uti on and the
was extracted 10 wth ether. The -ether extracts were conbi ned,

] Wi téxapplercmaghesivh steadatanstearieacihesdtals. v dbgotabdets @ay (74% of
pradu€t. The NMR spectrumis Consistent with the structure of fhis.
i nt er medi Re UBEAASSH AT, theyampy bepcoafed by known techniques so as to defy

_Di net hyl - _(3-b hj enyl ) et haneani.
[2er2|r ]([j)l ][re[re h‘iﬂ;}il-sS Elg"r‘ye?fé?f @%?é%%‘)ﬁgﬁiaétﬁgg@?ég%l JEesT 28 i n f82% crude
yreld fro heggﬁf ek NN A g%&nhoﬂzsns 183440 gtagﬁggr gy ¢ for

preparatio correspondr ng Ienyl 1 nter outlTinéd in the

first paragrapbs QbafPiflelfor! Poratek 2V s fiQ¥sardEn 1R1hdé SoOiH18hECd
exhi bi ted an NVR spectrum consi stent with the assigned

suspension, or emulsions of the cotipounds of Formula I. The aqueous

ol

suspensions of the bha:maceutical dosia‘geifoms' of the compounds of : J
Formula I contain the a.t:tive ingredient. in admixture with one or more d
non~toxic pharmaceuti.ca;.l ex_cipiepj:s known f_tp be. suitable in manufacture
10 of aqueous 'suspénsioﬂé. ) Su:gtable ex&ipién_té are, for example,
suspendin_g agents such. as sodium carboxymethylcellulose, methyl-
cellulose, hydroxyi::opyl methylcelihlose, séd:hm alginate, polyvinyl-
pyrrolidone, gum ::agecant.h and gum acacia. Suitable dispersing or
wetting agents are naturally occui'r'ing' phbsphat.id'es', for example,
15. :lecithin, polyoxyeth}"l'ehe -ste‘ara‘té.—
| Non-aqueous suspensions may be formulated by suspet;ding the
active ingredient in vegetable oil, for example, olive oil, sesame ;
oil, or coconut oil, or in a mineral oil, .f'ot ‘example, liéuid parafin. J
The suspensions may contain a thickening agent such as beeswax, hard
20 paraffin,or cetyl alcchol. Sweetening and flavoring agents generally
. used in phamc;ut.ical ‘compositions may also be included such as '
saccharian, sodium cjcla;nte, ‘sugar and caramel to provide a palatable
oral preparation. The co;:positions may also contain other absorbing

agents, stabilizing agents, wetting agents, and buffers.
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structure and was sufficiently pure for continued use. Thin |ayer

chronst ography on silica plates gave Rf - 0.7 (ethyl acetate): Enploying
t hi s. benzot hi enyl propanoic acid-internediate in a synthetic procedure
analogeus to that of the second paragigaph in 25 Exanple 1 resulted in a
71%yiel d of the crude ethaneanine product with an NVR spectrum consi sten
W t he assigned structure and sufficiently pure for use. Thin | ayer
chr omat ography on silica plates gave [err] = 0.6 [err]. -29- EXAMPLE 3
1, 1- Di et hyl - 2- (IH-benzrnrdazoI 2- I)ethylanrne A sol ution of
o-phenylenedra-' = IIOPCIMERLD 2- di met hyl succinic acid (7. 5 g,
0.05 nole) in 50 nL of 4.8 N HO 5 was refluxed wi t hout condenser unt i

the total volunme was regduced to.ab

d 40
torr afforded a green & (SRTRATER 'aﬁ@ht%ﬂ?@ Vaﬁ&fo%# Ee{;%ﬁ]fd ?nra]de
| kal H 9 d
ﬁat ?elrnearrg th%a' C té‘gr&%%#%@?*% \émﬁe%%%% é’%térclg?&% cool gg,%% pH
adj usted to abmlylemﬁabasnaﬂ&u:fahm 9& BfLEbBoRh agiexé,awmnav%ééhweéol id

precipitated and was isolated by filtration and iedin air to give 9 g of
5 claims which are given for the purpose of illustratiom only and are

not to be construed as limiting the invention in sphere or scope. In
i_j | - the following exémples, used to iilustrate the foregoing synthetic
U . processes, temperatures are expressed in. degrees celsgius and melting
points are uncorrected. The ngclear magnetic resonance (MMR) spectral
10 .Icharacteristics refer to chemical shifts (§) expressed as parts per
million_(ppm).versus tetramethylsilane (TMS) as reference standard.
The relative area reported for the various shifts in the H NMR spectral
data corresponds-to the.numbér of.hfdrogén atams of i par;icular: .
functional type in the molecule. The nature of the shifts as to
15 wmultiplicity is reported as broad singlet (bs), singlet (s), multiplet
' (m), or double: d). Abbreviations employei are-pnsofds (deutero-
dimethylsulfoxide), CDCl3 {(deuterochloroform), and are otherwire
A7 conventional. The infrared (IR) sfectral descriptions include only
absorption wave numbers (cd'l) having functional group identification
20 vaiue. The IR determinations vere llplayed using potassium bromide
(KBr) as diluent. The elemental analyses are reported as percent by

weight.
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[err] di met hyl - 1H 2- benzi m dazol epropanoic acid, mp. [err] (dec).

ReCr | Iization fromacetonitrile-nethyl ethyl ketone-nethanol (30-30-40)

irded 6.7 g (61Z) of colorless deedl es, mp. [err] 15 (dec). A

sofuti g ontaining 11.2 g of .this benzi m dazol epropanoi c acid (0.05 nole),
phei sphoryl-azide (14+:0 g, 0.05 nole) and triethylamne (5.0 g, 0.0

. no e) 190 nL of t-butanol was heated at reflux for 10 hr. The volatil.e

tﬁéﬁgogp.tﬁﬂeﬁejiggég and 20 30 torr and the residue was ~/
hl ori de. F|It_rat|on of the chllled m xture

provi ded @,totRirePhediazed X }'snﬂﬂa H.N-Alk-Z -

di hydro- 3, 3- dlmmmﬂazol -1 (2H) - one as a white sol | d,
m p. 205-210. This material can be pgxiMpred by. repreC| pitation fromacid
sol ution using 20% NaOH to afford white flakes, mp. [err]. 25

A solution of 0.5 g of tmugﬁéutﬂlumhggnﬂozehm%nand 1.0 g of 35% KCH
(0.22 nole) in 95% et hanol. .(20 nL) was heated at ux for 8 hr, after

whi ch the m xt ur eAwadxtuxel el 578 cidaenulsinasaf sodidDhydyidec(hli gy 0.107
condenser. Five nlL of isopropyl alcohol and 20 ni of water were added and
the ni xt umelehs tiesrakyirofurasa(68imilcend d§3soproFyilaning (& BV igwe 0c@Bs obt ai ned

by cooling the residue was separated on .
.~ mole) was sti:red under nitrogen atmosphere as. 1sobu1:yri= acid

(5.98 g, 0. 07 mole) was added dropwise. The mixture was heated at Q

reflux for 15 min to comﬁléte_fomatian of the salt. After cooling <

10 to 0°, a solution of p-butyllithiim in hexane (42 nl of 1.6 molar
solution, 0.07 mole) "was -added in small portions while holding the.
temperature below 10°.. /The resulting turbid solution was kept at 0°
for 15 nin and then uamed to 30-35° for 30 min.- A.fter again ccol:i.ng
to 0°, 2-chlorome:hy1:hiophene (9 g, 0.07° mle) vas added dropwise

15 over 15-20 min while holding the temperature between 0 sd 5°. The
pixture was kept ai 0° for 30 min,‘ -i'n i:he'-range of 30-35‘ fn'z'ul e
and vas then cooled to 15°. Water (90 ul) was added d:o'pﬁse and the
aqueous layer was s'e#arated.’ The 'otganic' phas§ vas vashgd'ﬁith a
mixture of water (50 mL) and ether (75 n'L).- 'Ihe aqueaus ex::acts

120 were combined, vashed with ether and then acidiffed with eonc BQL.
The oily produ:t was e::tracted w:i.th ether a.nd the cmbined e:he: |
ext:ac:s dried (Hgs ). Reaoval of the ether in vacuo gave 11.4 g
(91Z) of 2, 2-dine:hyl-3-(2-t_hieny1)propmic acid of sufﬁciq::
pqrity for use. |

25 A soluticn of 2, 2-&1methy1—3-(2-thieny})prcpamic acid
(1.2 g, 0.06 mole), diphenylphosphorylazide (16.7 g, 0.06 mole)

. (Aldrich Chemiczl Company), and triethylamine (6.14'g, 0.06 mole) in

0
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a“Buchmer funnel to give 0.4 g of crude product, mp. 209-214. 5
-Recrystallization fromisopropyl alcohol afforded 250 ng, mp. [err].
EXAVPLE 4 2-(2- Am no- 2- et hyl pr opy )28 ndol e A sol ution of ;
i ndol ~2-carboxylic acid (10.0 g, 0.06 nmole) and thionyl chloride (20 .
0.17 nole) in 130 nL of dry ether was 10 stirred for 12-18 hrs at ‘rd f
t enpérature under nitrogen atnosphere. The reaction mixture was filter
and~the filtrate was concentrated to an oily residue which was taken u
150 L of dry ether. This ether solution was treated with 80 niL of

di met hyl am ne-bytafiel N100fmldt sy hedted &t reflwaSor GThy.LdThy soDBeiRAl ¢ i ON i n
vacuo and the 15 residue crystallized in isopropyl alcohol. The solid was
i sol ated by pobtedatnwnwatemi(3e0 41D apd (SFrwle pdreral esdttadtedndidk product,
mp. 181-183. This indolyl anide was dissolved in 100 nlL tetrahydrofuran
and the resukethery sBia comhingdragrantspverseveshed withs briges ArjedsPMaRo
conprised of 3 g lithiumaluymnumhydride in 50 m. of tetrahydrofuran under

a nitrogen al’%s‘ﬁﬁé‘?’é‘“ﬂf‘i%ﬁub%ign@f 38f 9iee UG 0L Wis adfed tef mlxtune xture -
was cool e nt d.dilyte sodium
hyérom de soth’r‘g‘Pf?‘" f??glu %b ﬂ’b§n%2{)u&50él\ﬁ°§’ ‘Tm (gﬂtf)t'lh i | fraltg
trated
f?ggfgdr\?\n ?hm%’?t‘% g g g)%%leesdgk%f \qui‘%f@ sut fcagi(eedqﬁe rés‘ﬁlt‘" ?Dn%"éﬁgohol ic
SQ—'«‘ft lon was ng_ﬁ | (90813t 2P ALAGTRE D! PE Q. with conc HCl. Acid insoluble
\_

material was removed yy.washing with ether. The aqueous solution was
then made basic with 50Z NaOH solutiog.and the product was extracted
10 with ether. _The-eth§¥ extracts were combined, washed with brine,
dried (Mgsok) and concentrated in vacuo to 6.9 g (74%) of ﬁroduct.
The NMR spectrum is consistent with the structure of this iuntermediate
compound...
| . , - EXAMPLE 2 _ _ _
15 c,a—Dimethzl-B—(S—benzo{b}chienzlzethaneamine
2, 2-Dimethyl~3-(3~benzo{b}thienyl)propanoic acid was obtained
in 827 crude yield from 3—(chloropethyl)benzo{y}thiophene using the
W procedure for preparation of ;hq ;orresponding thienyl intermediate
~ as out}in?d in the first paragraph of Example 1. The yellow viscous
20 - 0il so obtained exhibited an NMR spectrum consistent with the assigned
structure and was sufficiently pure for continued use. Thin layer
- chromatography on silica plates gave R.f = 0.7 (ethyl acetate).
Employing this benzothienyl propancic acid intermediate in
a synthetic procedure analogous to that of the second paragraph in
25 Example 1 resulted in a 71% yield of the crude ethaneamine product
with an NMR spectrum consistent with .the assigned structure and
sufficiently pure for use. Thin layer chromatography on silica

plates gave R_ = 0.6 (CHCI

£ 3» NE).



=for 4 hr and then'concentrat ed I n vacuo to dryness giving as residue the
t r¥ net hyl am ne quaternary salt. -31- The crude quaternary salt product
(3:0.4, Q1 nol e) was conbi ned with NaOH (2.0 g pellets, 0.05 nole) and

2--ni ne (15 nlL) and the m xture was beated at reflux under a
mtrogen at mbs- phere for 1 °'hr. Thg resultant dark thick m xture was

cool fed{ )\ ed 5 with water, acitfied with acetic acid to a pH of .
appr Qxi 6 and then extracted with ether. - The ether extracts were ~
conbi Red, Waghed with water, dried [err] and concentrated t6 a dark residue
whi ch cir omat ogr aphed on a silicegxpeheny and diluted with methyl ene

chl ori de Renoval of the nethylene chloride and recrystallization of 10

the crude material f31ARDiEctRyDRE(IHbRAAGE ddEdIon- ahigeOf 2-(2-
net hyl - 2-ni tropropyly1'ndol e as a cream color. sol'l

desired indole alkylamne as a white solid, mp. 130-133. 15
Addi ti onal- 2/2-dimesdiyisurcintc stid (Zihgs G5 wiledein 158 whotafi 'Ae&:l Xc8&hercial ly,
pr epared by known procedures in the literature (e

2 (31 ndbl yyas. reflurpdutishoun; RoRdenser spsil, the fosal Wlm w9s FRsinced to
about 20 mlL. Evapora:ion at. 100 and 40 torr afforded a green paste

which was taken up in 100 mL. 320 'and made alkaline '(pH 9) with 20% T

NaOH. The mixture was filtered reémoving tarry matter and the clear
yellow filtrate was concentrated, cooled and the pH adjusted to about
10 6 by addition of ;céﬁic acid. 4 light. yellow solid precipitated and
was isolated by filtration and dried in air to give 9 g of
¢,a-diméthle1§_—2—ben’zimida’z‘olepropan§ic acid, m.p. 223-226° (dec).
Recrystallization fr;m acetonitrile-methyl éthyl ketone-methanol
(30-30-40) afforded 6.7 g (61%) of colorless needles, m.p. 266-267°
15 (dec). o | |
_ A solution coﬁﬁaﬁihg 11.2'g of this;-ben'zimidazole.propanoic
acid (0.05 mole),: diph_enylphospho'rylazid'é (14.0 g, 0.05 mole) and
triethylamine (5.0 g, 0.0 mole) in 100 mL of t-butanol was heated at ~ \o/
reflux for 10 hr. The volatile material was evaporated at 100° and
20 ' 30 torr and the residue was diluted ﬁth ethanol-methylene chloride. '
Filtration of the chilled mixture provided a total of 6.5 g of 3,4-
dihydro~3, 3-dimethylpyrinmido {1, 6-a}benzimidazol-1(2H)-one as a vhite
solid, m.p. 205-210°. -This material can be purified by reprecipitation
"from acid solution using 20% NaOH to afford white flakes, m.p.- 211~215°.
25 ' A solution of 0.5 g of this cyclic urea (0.0023 mole) and
1.0 g of 35% KOH (0.22 mole) in-95% ethamol (20 ml) was heated at

reflux for 8 hr, after which the mixture was boiled to near dryness

T mp. 2-103. Reduction
of this nitro produatmﬂmt:tnd?aﬂgwh&:qﬂehadﬁ.aﬂiﬂqdﬁa&|gr,1e0405 abheinahdyi el ds the
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'oh~Snyder et al., J. Am Chem-.Soc., 69, 3140 (1947) from 3-indolyl -
'nethyhdlnethylanlne (gram ne) and 2- n|tropropane foll owed by reduction 20
of resulting 2-(3-indolyl)-1,1-dimethylnitroethane); or by nodifi- catio
of the Toregoing synthetic exanpl es. 53 appropriate utilization of thesef/)
procedures, intermediates wherein Z7i 8 bénzfuran or positional i somers

thlongne and benzot hi ophene can be prepar ed. -32- B. Internedlate_'p
Formula Il The class of internediates designated as Il can be prepared \°
according to methods reported i-n the Iiterature or by follomnng t he

procedures outlined in the fol|ow ng xa Structur varlatlon
t hese i nt er ned PRIREZC¥RS Lhe (98?%5“!?@& bg rﬂf 13ARTBpY} %“f?&d?’ﬂ C%It PSns

‘whi ch ld b dent t || t EXANPL | |
?1'{g1=2d3m;1 o CgEUEe badd1958 13K Ak Bikd Dol N1 RLd o R RS Rel il

I e e
ST L T ot by FRY TSR ‘"9%9?%%&%;%??%.'Q-ﬂ%lr%gﬁh'a'ﬁoreﬁua uss feppzaced on
Pecombor 211 8 Rkuhe MGl ol 64 83 chide piaankll A, 5“339?%‘*8’35 ssued
t et rahydr of §r ageé:Sfacaidi-atthnl E£cH anﬁspﬂf\nas&hommma_ 250 mg, m.p. 209-211°,

EXAMPLE 4 ' .

\.J o 2-:(Z-Amino-z?methyipropyl)ixidole

\_ A solution of indol-2-carboxylic acid (10.0 g, 0.06 mole)
and thionyi chloride (20.0 g, 0.17 mole) in 130 ml of dry ether was
10 stirred for 12-18 hrs at room tmpérature under nitrogen ambsphere.
The feaction mixture was filtered and the filtrate was concentrated
to an oily residue which was taken up in 150 L. o.f dry ethef. This
ether solution was treated w:i.tit 80'ﬁL of d:l.me:hylaminé' in 90 @i of
ether. The ether was removed by concentration in va.cun and the
15 residue crystallized in isopropyl alcohol. The solid was isolated by
f:.ltration to give 4.0 g (3&%) of the Z—indolyl anide product, m.p.
181-183°. | |
This indolyl amide was dissolved in 100 mL tetrahydrofuran
and the resultings solution added drdpwise to a stirred sus'pen's.ion
20 comprised of 3 g lithium ﬁlminxhn hydride in 50 mlL of tetrahydrofuran
uﬁder a nitrogen atﬁosphere. After being refluxed for 2 hr, the
reaction mixture was cooled and deconposed with a small mount: of
water and dilute sodium hydro:d.de solntion. 'I.'he resulting mixture
was filtered and the filtrate concentrated to a residual oil which
25 wwas taken up in ethanol and treated with a slight excess of dimethyl
sulfate. The resulting alcahol.i:c solution was stirred at room température
for 4 hr and then coancentrated in vacuo to dryness giving aé residue

the trimethylamine quaternmary salt.
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for_1 hr.

Wi th 24% potassium hydride in mineral oil (5.4 g, 0.032 15

After stirring at [err] for 10 mn, the mxture was heated at 450

2, 4 Di am no- 6- chl or opyri ni di ne (4 3 g, 0.03 nole) was added and

they'x ure hee}ted in a 100 nL stg nless steel-Parr bonb at [err] for 18

3

10

15

20

&y cooliing, a yellowinso ubl e gum was col lected. The filtrate was
aled to,an oil, fromwhich three 20 crops of solid (mp. 92- 1Q)

\ ed by trituration with [err] and ether. EXAMPLE 6 (111 B)
ndol yl )-1, 1-dj met hyl et hyl }ami no}-1,2-propanedi ol Hydrate 25

A ni tur,e of [err]ThE %ﬂ“q%ty( 3@ h@GP%H‘fef?ré’n&arﬁ Q2 xodg) ovag, 0. 05 3

Sobbitg v éss?ﬁ%v@? i Tiefan o Bs ot oo aw&??ée"s'ov%e ar ool £ g

th I Xt ted d
S dis ur@g\c,i\%n 'gaiié‘gna? st ggo %r ?z'é#l"x(‘ﬁélego aﬁ%"eg\r/gglorgteed

was. di ssol
to a volu

Bhefl fl,Qol rﬂr ;ﬁh. asgdﬂmh agep%mem:m'&& %9&14& ey s

recrystal 'l zed frometh

acet at
with vater, acidified with acetic acid to a pH of approxinately 6 and

then extracted with ether. 'l'he ether extracts were combined washed
with water, dried (“Igs ) and concentrated to a dark residue which ) —~
was chromatographed on a siIica column and diluted w.f.th methylene

chlo'—ide. Removal of the nethylene chloride and recrystallization of u

the crude material from isopropyl alcohol-water gave 0.4 g of 2—(2-

uethyl-Z-oitropropyl)indole as a cream color solid, m.p. 102-103°
Reduction of this nitro product with Raoey xickel and _

hydrazine in ethanol yields the desired indole alkylanine as a vhite:

solid, M.Pe 130-133 . . o _ _ -

. Additional internediates of this class can either be '
obtained comercially, prepared by known procedures Ain the literature
(e.g. 2-(3-indolyl)-1, l-dimethylethylamine is prepared by the method
nethyldinethylanine (gramine) and Z-nitropropane followed by reduction
of resulting 2-(3-indo1yl)-1 l-dimethylnitroethane), or by modifi-
cation of the fotegoing sy'nthetit exanples. By appropriate utilization
of these procedures, intermediates wherein Z is benzofuran or positional

isomers of thiophene and benzothiophene can be prepared
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t&give 7.7 g (55%, mp. 112-114. 5% ' '

BEXANPEE 7 (11 C) 5-Bronp-2-chloro-4- (oxiranyl nmet hoxy)pyrimdine A soluti

Bf glycidol (13.0 g, 0.175 nole) and 5-brono- 2,4-dichloropyrimdine (
, 0.175 nole) in dinethylformam de 1 (350 nL) was added dropw se t

stirrémg nitragen-flushed, chilled ’sug%e'nsi on of sodium hydride (fromI0}1
g, 0.-.21 nole, of NaH washed free of mineral oil) in dimethylfornam dé\(
m.)»Fol | owi ng the addition, the reaction m xture was poured into 1:1.

orine-water (4.5 1) and extracted with ethyl acetate (5 x 750 ni). -

Conbi ned 15 gXtr fedetndiilated'@ENEtnit 4 RWat er and brine, dried [err] and

Loncen- trated in Vacuo to grve ZZ&. 7 g of an oil which solidified.

Jrituration of the crutke RLaSHIGE inteiSedladdy designabéd abSTIPEADBL febFeddave

21.9 g (4799 of product, mp. 69-73. EXAMPLE 8 20

| 1 D). 2- Am no- §ccolntiingo td -netlods2 r&padiitad Hpl tliis literature or by following the

- di oxal anyl ) met hoxy}-pyri m di ne Sol ketal (20.2 g, 0.152 nole) was added

ropwi se to a presgdurssoentdfined] igosheofollowing leyapnlge. i Stoidtuisd/ vérigridh 167
le) in 500 nL of dry tetrahydrofuran. After hydrogen evol ution vas

Lonpl ete, 2% of; these iptarmsdistes sanobe obredned) by Fpbing pepneariats wpdifi-s)

Tole) i 500 i, tely by oLU Y. "88,300%8 s BlatL Su'HR L8 red o

EXAMPLE 5

-y

(114) 5-{(2,4~Diamino-6-pyrimidinyl )oxymethyl} -3~
U/ _ (1,1-dimethylethyl)-2~-phenyloxazolidine

10 3-(1,1-Dimethylethyl)~-2-phenyl~S5-oxazolidinemethanol (8.2 g,
0.035 mole, prepared according to the method disclosed in U.S. Patent
3,998.835 issued December 21, 1976 and assign¢d to Sandoz, Ltd.) was
dissolved_in tetrahydrofuran (60 mL) and treated dropwise, under
nitrogen, with 24 potassium hydride in mineral oil (5.4 g, 0.032

15 mole). After stirring at 2$°'fot 19 win, the mixture was heated at
45° fo: 1 hr. 2,4-Diam1no-6fchlorqpyrimiding (4.3 g, 0.03 mole) was
added and £he mixture ﬁeated in a 100lnL stainless steel Parr bomb at
106—105° for 18 hrs. After cooling, a yellow insoluble gum was
collected. The filtrate was concentrated to an oil, from which three

20 crops of solid (m.p. 92-105°) were isolated by trituration with CCIb
and ether.

EXAMPLE 6

(ITIBY 3-{{-2-(3-Indolyl)=-l,l-dimethyl
ethyllamino}-1, 2-propanediol Hydrate

25 A mixture of c,c-dimethyl—a-(3:indoly1)ethaneanine (10.0 g,
0.05 3 mole), 832603 (11.3 g, 0.106 mole), 3~chloro~l,2-propanediol
(7.0 g, 0.066 mole) and ethanol (250 mL) was stirred overnight at

reflux. After cooling, the mixture was filtered and conceniraéed‘ig




«.48 hrs, and then the tetrahydrofuran was renoved in vacuo and the residue
.- extracted with 600 nL of chloroform The extract was decol orized *
Regi st ered Trade Mark - 34 - (Darco G 60), and then filtered. Chilling
thesTiltrate gave 24.3 g (61 49 _ _ .
. E__S chl or o- 4- { 4- (2 - di rrethy -1, 3-di oxal anyl ) met hoxy] - pyri m di ne,
. 151 Synthesis of ‘anal ogs of the conpounds of Fornula |, havi ngv
o_ [err] other than hydrazi no and hydrazono 5 Method A EXAMPLE 9
\ am no- 6- pyri m di nyl )oxy} 3-{(1, 1- dinethylethyl)am no]-2-propanol

| Clorlde rate The ediat.e (4l d i

e e hwr%ryze §OE0ebfeCd Ve TRELG, (ddeptadlegpar of |1
or r. C, n h b

f o Nahies %) na! E‘%"”*%‘%?‘E ‘W@i‘c‘%‘?i‘%ﬁ%"r“r% el BBP D2 S

[err], concggidsatédl al &.MCMﬁHGk.ﬂcheuarsese&%:m&ss& £eéh ieBhy Qkeflte The
acetone solution was acidified with ethanolic HJ, concentr at ed, 15 and the

residue recgygivel 7.7eg 55aM aephanae+1isopr opyl et_her to- give

5 : .t .. - EXAMPLE 7

© (TIC) 5-Bromo-2-chloro-b4~
: (oxiranylmethoxy)pyrmidine

A solution of glycidol (13.0 g, 0.175 mole) and S-bromo- At
2 4-dichloropyrimidine (40 0 g, 0. 175 mle) :I.n dimethylformamide . o/
10 (350 mL) was added.'-dropwise to a st_i'rring ‘nitrogen-flushed, chilled
~ suspension of sodium hydride (from 10.1 g, 0.21 mole, of NaH washed
free of mineral oil) in dimethylformsmide (350 mL). Following the
addition, the reaction mixture was poured into 1:1 brine-water '
(4.5 1) and extracted with ethyl -aceﬁaté- 5 x 756 inL). Combined
15 extracts were washed with water and brine, dried (Mgso ) and concen-
trated in vacuo to gﬁe’ 44.7 g of an oil vhich solidified. Trituration
of the crude product in isopropyl alcohol-isopropyl -ethei: gave 21.9 g
(47%) of product, m.p. 69-73°.
 EXAMPLE 8

20 o -~ (1ID) 2-Amine-6=chloro=é- $4-(2, 2-dimethyl-1,
3-dioxalanyl )methoxy } —pyrimidine

Solketal (20.2 g, 0.152 mole) was added dropwise to a

suspension of 24 k¥4 potassiun hydride in oil (27.6 g, O. 167 mole) in

500 mL of dry __:etrahyd-:ofnran. After hydrogen evolution was complete, _
25 a solution of 2-amino-4,6-dichloropyrimidine (25 g, 0.152 mole) in

$00 mlL tetrahydrofuran was added. The mixture vas refluxed for

18 hrs and then the tetrahydrofuran was removed in vacuo and the

‘residue extracted with 600 mlL of chloroform. The extract vas 'dét_:olorized

* Registered Trade Mark
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1.4 ¢ (320/() m p. 221 223 (dec) Anal Cal cd. for [err] C. 38 16; H
7.28° N, 20.23. Found: C, 38.32; H, 6.92; N, 20.27. NWMR (DVMSO-[err]): 1.34
_(ﬁa“s) 3.00 (2,m; 4.28 (3,m; 5.48°20 (155 8.05 (4,bs); 8.78 (1,bsy -.
9#34 (1 bs). IR (KBr): 785, 1130, 1235, 1380. 1440, 1465, 1550, 1650,
2800 and 2970 [err]. -35- Met hod B EXAMPLE 10

1-{(;2- mn06chloro4pyrim’dinyllog} -3-{{3-
i ndolyl)-1, 1- (di net hyl et hyl ) ) am no} propanol Hydrochl oride 5 i
3-{2- (3 I ndol yl')-1, 1- (di net hyl et hyl ) ami no] - 1, 2- propanedi ol hydrate (11 B
11.0 g, 0.042 nol e) was added to a solution of pot assiumt-butoxide (4.7 g,
0.042.nole) in dry tetrahydrofuran (275 nlL). After the m xture was stirred
at reflux for (bafeoh6+60),saidithen foiteredsTi ChiYinf -vhleChilletofe/ gave Q40 g(6.8 g,
0.042 nole) in tetrahydrofuran 10 (220 nlL) was added dropwi se in hr.
The reacti on rbki4%)eofidsaminorfehlato-foe(4-(2f 2rdifethyl-hlI-dlwalanyldnetidxy }-
. overnight, and evaporated to drlyngss The residue was slurried in ethyl
- acetate and waVEinidipRs BrpmAfpd-15 ' .

Synthesis of analogs of the compounds of Formula I, having values
of Rz.other than hydrazino and hydrazono |
5 Method A

i

Wi B EXAMPLE 9

\_ 1-{(2, lo-Diamino-G-pyrimidinyl)oxy }=3-{(1, 1-
dime:hylethyl)amino}—2-propanol Dihydrochloride Hydrate

The oxazolidine intermediate (IIA, prepared in Example 5)
10 was hydrolyzed by stirring with 40 ml. of 1N HCl at 45-50° for 1 hr.
After cooling, the solution was washed with et;:er, made basic with
15 NaOH, and extracted with ethyl acetate. The extracts were dried
(X 803), ‘concentrated in vacuo and the residue dissolved in acetone.
" The acetone soiu:ion was .ac:td:lfi'e;:l with ethanolic HC1, concentrated,
15 and the residue recrystallized from methanoi—iiopropyl ether to. give
1.4 g'(322), m.p. 221-223° (dec).
W, : Anal. Calcd. for CnHz]_Nst 2HCl-1!20. C, 38.16; B, 7.28;
N, 20.23. Found: C, 38.32; H, 6.92; N, 20.27.
NMR (nuso-as): 1.36‘(9,3); 3.00 (2,m); 4.28 (3,m); 5.48
20 (1,s); 8.05 (4,bs); 8.78 (1,bs); 9.34 (1,bs). |
IR (KBr): 785', 1130, 1235, 1380. 1440, 1465, 1550, 1650,

2800, and 2970 cm L.
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-~ ayers d
* tr t Urat
b t~'s

(1, bs).

2980, 3330, and 3400 [err] - 36-

ried (MgS04) and concentrated to.a gumy residue. The gum was

ed in warmdilute hydrochloric acid, filtered, made basic 15 with

odi um hydr oxi de sol ution and extracted with ethyl acetate. After

\;‘err], the ethyl acetate extract was concen- trated in vacua, the
Hdissolved in isopropyl algghQI and acidified with ethanolic HC
¢i pitated hydrochloride (7.0 g) was recrystallized twice from

-ethyl acetate to afford 4.9 g 20 (27% product, mp. [err] v

‘ . Anal. Calcd. for [err]: C, 53.53; H 5.91; N, 16.43. Found: C,
N\b3.81; H, 5.92; N, 16.15. NKR (DVBO-[err]): 1.30 (6,s); .3.05.(4,n); 4.40
(3,m,; 6.

1288  6.31 (Is); 7.35 (7,m; 9.0Q (I,bs); 9.51 (Ibs); 11.50
I R (KBr):.750ra1145,"1250,.¥%§&%- 430, 1560,. 1580, 1625, 2800,
8%1 "EXAMPLE 11 1-

((5- Bromo- 2- chl or o0- 4-y QL 0ol s Yyrimiasayl)oxy -3~ { {3
{11701 1ot 1 - 2l Dy N Bge) e }-2-propanol Rydrochloride

5

10

15

20

25

3~-{2-(3-Indolyl)~1;1~(dimethyl ethyl)amino -1, 2-propanediol

hydrate (IIB, 11.0 g, 0.042 mole) was added to a solution of pé:assiun
t-butoxide (4.7 g, 0.042 mole) in dry tetrahydrofuram (275 mL).

After the mixture w#s stirre&”ﬁt: :-r:eflux for 1.5 hr, a solution of
2-an1no-4.'_6‘-&1¢1;1¢i5pﬁm¢ine -(s_, 8 g, 0.042 no':'le). in tetrahydrofuran
(220 nlL) was-.add___e:ci d:opwisé in lhr. _".L'he. rgactig#_ nixture was stirred
at 25° for 6 hr, allowed to stand ove:hig_ht, and. ev_apq:a_t_eﬂ _i:o. dryness. |
The residue was slunﬁed in ethyl acétate and watef, the organic

-layers dried (ugsok) and concentrated to a gummy residue. 'Ihe g
‘was triturated in warm dilute hydrochloric acid, filte:ed, made 'bas:l.c.

. with dilute sodim hydroxide solution and -extract;ed_.ﬁith ethyl
acetate. After drying (MgSO ), the ethyl acetate extract was concen-
trated in vacuo, the residue .d:lssolv_ed in isopropyl alcohol and
acidified with ethanolic ECl. Tb_e.precip;_ltated..hydrpéhloride (7.0 g)
was recrystallized twice from mgﬁhanol—et}_ryl acetate to afford 4.9 g
(27%) product, m.p. 192-195° (dec).

Anal. Calcd. for clgnz,‘cmsqz-naz __c, 53.53; H, 5.91_;_

N, 16.43. Found: €, 53.81; H, 5.92; N, 16.15. .

NMR (nnso-dﬁ): 1.30 (6,s); 3.05 (4,m); 4.40 (3,m); €6.11

(1,bs); 6.31 (1,8); 7.35 (7,m); 9.00 (1,bs); 9.5 (1,bs); 11.50

(1,bs).

IR (KBr): 750, 1145, 1250, 1330, 1430, 1566, 1580, 1625,

2800, 2980, 3330, and 3400 cm T.

25




5 . am no }-2-propanol Hydrochloride A solution of.a
' I}l-%inerhyl-z-(3-benzothienyl)ethaneanine (8.2.g, 0.04 nole) in absol ut
~ethanol (50 nL) was added dropwi se to a stirring suspension  of -/
© 5-brons~2-chl or o- 4- (oxi ranyl met hoxy) pyrimdine (10.6 g, 0.04 nole) in
absol ute ethanol (100 nmL). The nixture was 10 stirred at reflux for
~and :the resul'ting solution acidified36i th ethanolic HO. Recrystalliza

- of fhﬁ crude product from nethanol- isopropyl ether gave 6.9 g (34%
product, mp. [err] (dec). Anal. Calcd. for [err]: C, 44.95;, H 4.37; N,

. 8.28. Found: C, 44.73; H 4.33; N, 8.15. 15 - MVR (DMVBO-[err]):
1.31 (6,s); 3MeghodaCry: 4.54 (3,m); 6.05 (I,bs); 7.38 (2,m; 7.61 (I,s);
1 8.02(2,m; 8.72 (I,s); 9.05-(l,bs); 9.65 é% bs). IR (KBr): 730, 765,
1188, 1220, 1335, 1360, 1435, 1557, 28BRF 2980 [err] 20

2; h

EXAMPLE 12 4-{3-(1, 1-Di _)_ :....
. -2-phenyl -5-pyri m di necgefoq??tirrf" 33%4 zc_(% %3{1} of
. 4- hydr oxy- 2- phenyl - 5- pyri m hﬁﬁ@; G_Jggl g ige €1” al, Chem Pharm
"Bull.. 18/B, 1003 (1970) —#—o-g—t—Hr- ot 2 ot rohydrin (40.0

g, 0.44 nDle) was Sty gehulod 30- 14048 Rt h§ 110~ (3T 26 @ACY DY rhhNd il e WAS
concentrated to an oil and the toluene so ubl e portion taken to dryness.

Absol ut e et hael2.g400s04) mole) in absolute ethanol (50 mL) was added dropwise to

\_, a stirring suspension of S-bromc::-z-chloro-.l»-(oxirany].methoxy)pyrimidine -
\_J | (10.6 g, 0.04 mole) in absolute ethanol (100 ml). The.'mixture was
10 stirred at reflux for 3 hr and the resulting solutiomn acidified with
ethanolic HCl. Recrystallization of the crude product from methanol-
isopropyl ether gave 6.9 g (342) product, m.p. 212-213° (dec).
Anal. Caled. for clgannrcmsozsoam. c 44.95_;' H, 4.37;
N, 8.28. - Found: C, 44.73; H, 4.33; N, 8.15.
N MR (nnso-de); 1.31 fﬁ,;); 3.42 (4,m); 4.54 (3,m); 6.95
© (,be); 7.38 (2,m); 7.61 (1,8)3 8.02 (2,m); 8.72 (1,5)5 9.05 (1,bs);
9.65 (1,bs). | o _ _.
_ IR (XBr): 730, 765, 1188, 1220, 1335, 1360, 1435, 1357,
) \“'j 2800, and 2_980 cm-l- — :
20 . . EXAMPLE 12

4-{3-(1 I-Dime:hylethyl)anino-z-hydroxypropoxy}
«2-phenyl-5-pyrimidinecarbonitrile Hydrochloride

A mixture of 4-hydro:&y-2¥phenyl-S-pyrimiEinecarbonitrile

(Nishigaki, et al, Chem. Pharm. Bull., 18/5, 1003 (1970); 4.0 g, 0.02

25 mole) and epichlorobydrin (60.0 g, 0.44 mole) was stirred at 130—140°.
for 4 hr. The reaction mixture was concentrated to am oil and the
toluene soluble portion taken to dryness. Absolute ethanol {40 ml)
and t-butylamine (40 mL) were added to the residue and the solution

stirred at reflux for 6 hr. Unreaction epichlorchydrin and ethanol



Jénd't-butylanine (40 nm.) were added to the residue and the solution stirred

L ux for 6 hr. Unreaction epichlorohydrin and et hanol -37 - were
repovedNy concentration in vacua. Tol uene was added twice to the residue
and . egey rd in vacuo. Water (100 nL) was added and insol uble materi al

s;pa_'j.o«oy filtration. The fid 37ate was made basic with 1N NaCH and the

preci m ¢ dissolved in ether. This ether solution 5 was dried [err] \IP
acigjfi ith ethanolic. HC to afford .the product hydrochloride salt. WO
recr LYi zati ons from net hanol - acetone gave 0.6 g (12% of product, mp.

191- 193 ( Gerp. reufdivB® byDebnebirtidrids H0vacuo. - Toluene was added kwice t
(2- Ami no- 4-chl oropyrinmdin-6-yl)- 0Xy-3-{(1-nethylethyl)amno |-2 propanol

To a sol utslenredidie aaridneedbved| i Saduol. 4-WateL - M00BIL)Y Wad added and insoluble .

di oxal anyl ) met hoxy} pyri.m dine (11D, Exanple 8, 22 g) in 95Z ethanol (600
m) was adeksdriainsepidieted Hyrfiﬂg:rah@tsolma 6ﬂuratg)lﬁa§ fadei bdsdeeglithS Hydrion
B paper). The solution was heated at [err] in a water bath for 1.5 hr.

Aft er cooHl%ga% apd the PoRiphkAte dinsqivesh incerhatd e dhis eghern salutdont he HO-

and t he et han rempved I n. v The residue was slurried
EIS was Srie\ﬁa?}(gson? an% acidi%ﬁc.ed w:lth ethanolic HCJ. to afford the product

hydrochloride salt. ’I'wo recrystallizations from methanol-acetone

gave 0.6 g (122) of product, m.p. 191-193° (dec). =~ . O
Method D o
o/
| ExamEl3
10 . 1—(2—Am:lno-4-chloropyrinidin-6-y1)- _

oxy=3-{(1-methylethyl)amino }~2-propanol
‘To a solution of 2-amino-6-chloro-4={4~(2,2-dimethyl-1,3-
dioxalanyl)methoxy Jpyrimidine (IID, Example 8, 22 g) in 952 ethamol
(600 mL) was acided Conc_ HC1 to bring the solution to pH 1 (moistened -

15 Bydrion B paper) .. The solution was heated é.t 60° in a water bath for
1.5 hr. After cooling to 25°, 202 NeOH solution was added to neutraliza .
thie HC1l and the e:héml was removed in vacuo. The residue was slurried
in H,0 (100 ul), the solid filtered and recrystallized from ethamol
to give 11.8 g (62.5%) of 2~amino-6-chloro-4~(2,3~dihydroxypropoxy)-

" 20 ~ pyrimidine, m.p. 175-177°.

© A10.7 g portion (0.049 mole) of 2-amino-6-chloro-4—(2,3-
dihydroxypropoxy)pyrinidiné _wa_s_t dissolved in 50 mI. pyridine w:é:h heating.
The pyridi:_l__e solution was chilled in an ice _bat!; and methanesulfonyl-
chloride (5.5 g, 0.049 mole)__- was added dropwi#e while keeping_the
25 iguperature below _10°.. _'.l_‘he_ _sol‘_ution was kept_: belqw 10° fo_r 15 min,
then a solution of isoprdpy;amipe (100 mL) and absolute e.thanol_
(100 mL) were added. _Aftgr_18~ izrs at 'i-_gf_lux,:the solygnt and excess

amine were removed in vacuo. Water (appro;_dn_a_tely 100 mL) was added




iwn~[err] (100 mL), the solid filtered and recrystallized fromethanol tag
‘givé 11.8 g (62.5% of 2-am no-6-chloro-4-(2,3-di hydroxypropoxy)- 20 ]
pyri.m dine, mp. 175-177. A 10.7 g portion (0.049 nole) of
2- am ho- 6-chl oro-4- (2, 3- di hydroxypropoxy) pyri m di ne was dissolved{V
pyri.dine with heating. The pyridinquolution was chilled in an ice 'ba\
metihanesul fonyl - chloride (5.5 g, 70949 nol e) was added dropw se whil e
keeping the 25 tenperature below [err]. The solution was kept below [err]
for 15 min, then a solution of isopropylanmne (100 nL) and absol ute et hanol
(100 mL) were added. After hrs at_treflux, the solvent and _excess am ne

wer e renoved t|°ngffaﬁﬁsoéuﬁ\atfgﬁf‘éeﬁp%ﬁoﬁigﬁyé%f?ﬁ_m Rk 28 1 SRS ¢

t he residue, ,f¢ |y 509 ' [ naki ' . Thi.s_basic
ba M %?%%u% Y%so eé%ﬁlgarg;ée? QJ:L!L t%ﬂer, i% QQL:%:QP Ce%ﬁ% s comb%n

m Xture was extra heé et her extracts I ned an Ii ed

[err] and thgRyGRAEE Me86 oM ahd 1A UDnkEntdabE LhAdelio CoY §t€4&k5% yel | ow
I -5 yl acét

oil. Recrystallization of4this nmaterial first ~—TfTom et ate and

then from acepsddilized yeDIKO0M . REPOE2192¥Eridn 10T Ehis! £3Rer@b1 PFs@dECt,” M-p.-
166-168. Anal. Calcd. for [err] : C, 46.07; H 6.57; N, 21.49. Found: C,

46. 32; H, 56. ¥2om Nth#ll .ak8tate and then from acetonitrile~isopropyl alcohol gave

2.15 g (17%) of product, m.p. 166-168°.

¢ Anal. Caled. for cmnncmaoz:. €, 46.07; 3, 6.57; N, 21.49._

9 Found: C, 46.32; H, 6.52; N, 21.18. | |
MR (DMSO-d): 1.00 (6,d, 6.0 Hz); 2.66 (3,m); 3.88 (2,m);
10 4.29 (2,d, 5.9 Hz); 4.72 (1,b8)5 6.25 (1,8); 7.21 (2,bs).
IR (KBr): 795, 1010, 1140, 1250, 1305, 1360, 1445, 1570,
1600, 1650, 2980, 3200, and 3360 cu L. |
gydrazine'}ﬁydrazbne Products .
| - EXAMPLE 14
15 1-{(s-sromo-z-hydraziaﬁ-d-pyzmninynoxy}-s-{{1,1-
dimethyl-2-(3~benzothienyl)ethyl }amino }-2~-propanol
K_yd:azine (2.3 g, 0;071 mole) was added dropwise to a
/ st}rred suspension of the substituted chloro-p[ytimid:\’.ne product

prepared -in Example 11 (6.0 g, 0.12 mole) in tetrahydrofuran (60 ml). °.
20 The mixture vas vigorousl_y stir::.'ed ux_ulér nit-rogeﬁ for 16 hr. Excess

hydrazine in the form of a botfon layer was removed by pipette ;nd

the tetrahydrofuran- solu;ién consltituting fhe upper layer was. decolorized

(Darco) and concentrated in _\_v_gﬂx_p_. .'I'hle residual ﬁil was dissolved-in

isopropyl aleochol énd crystalli_zat.iog. :I._ndﬁced by scratching_. Fi_.ltration
25 provided 4.8 g (80%) of product, m.p. 141-143.5% (dec).

Anal. Calecd. for C, H, BrN.0,S: C, 48.93; B, 5.19;

1924757572
N, 15.02." Found: C, 48.75; H, 5.21; N, 14.82.
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NVR (DVBO-[err]): 1.00 (6,d, 6.0 Hz); 2.66 (3,m: 3.88 (2,m; 10 4.29 (2.d,
_ .4.72 (1,bs); 6.25 (1,s); 7.21 (2,bs). IR (KBr): 795, 1010, 1140,
(s.1 5@;-_f|5 1340, 1445, 1570, 1600, 1650, 2980, 3200, and 3360 cn.
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|enyI) et hyl }am no }- 2—ﬁ39)panol Hydra2| ne (2.3 g, 0 071 nol e)\_,
gropwi se to a stirred suspension of the substituted

i )i di ne product prepared in Exanple 11 (6.0 g, -0.12 nole) in

Of uran (60 nL). 20- The mxture was Vi gorously stirr-ed under

Cenbved by pipet te’ A fABoN ﬁiﬁfy AUDTERCHER S R T g1 T

llayer was dgce4 qhiged, glgp{)co? q,gpce,ngiizefj iR, XflC(Ii 8); Tt;eag e(gy u,al oi I

was di ssol ved-] n i sopropyl "al’cohol” antd ¢ry |zat|on
scratching. gFi$ t(lia§j-0I3 Qé(mgsgol ded 4.8 g (80% of -product, m p. 141-143.5
(dec). Anal. Calcd. for {err]: C, -48.93;, H, 5.19; N, 15.02. Found: C,

48.75; H, 5.21; N, JI4{ 8@:). 7-339 765 1235, 1285, 1425, 1580, and 2960 em -1

5 ' S | zxaane 15

1-{{5-Bromo~2-{2-(1-methylethyl idenene)hydtazieo } —
. . 4=-pyrimidinylloxy}=3-{{1,1-dimethyl-2-(3- U
benzothienyl) ethyl }amino }- 2- Jroganol Dihydro chloride

The hydrazino pyrimidine compound prepared in Example 14 N
10 (1. 6 g. 3.4 mcle) was suspended in isoprcpyl alcohol (15 mL),
acidified with ethauolic HCI, and wermed while adding acetone 3 mL)
Crystalline dihydrochloride eeparated_ fron _t_he .hot _solution. _The
mixture was f:l.lteted to. ptovide 1.9 s .(9-42) .of eheiyeiceily pure
product, m.p. 197-199° (dec). .

572
N’ 12009. Found: c' 45 27. B' 5.27, N, 11 95.

15 Anal. Caled. for czznzssrn 0,Se2HCl: €, 45.60; H, 5.22;

NMR (‘DMSO-dé) 1.31 (6, s), 2.10 (6, s). 3. 28 (Z,n),
3.45 (2 m). 4.60 (3,m); 7.37 (2, m), 7. 60 (l,e), 8. 02 (Z,m). 8 44
(1,s); 9.30 (1, bs), 9.95 (1 bS) _
20 ._ IR (KBr): 760 1110, 1160, 1425. 1678, 1610, 1640, 2800

and 2980 cm L.

Additional produet I eonpounds can be prepared using
methods eonta:l.ned in the foregoing exmples. A tabuletion of soune

seleeted edditional cempounds of l"omula I together with some

selected additional analogs of conpqmds of Formula I having values
ofR %nmerthantwdrazinomdhydramxe appearsin'l'able 1.
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NVR (DMSO-[err]):
(2, & .5.8 Hz); .
8.26 (1,bs). IR (KBr):
EXAMPLE- 15 1-{{5-Brono- 2-{2-
4- pyr|n1d|nyl}oxy} 3-((1, 1-di met hyl -

1.02 (6,5s);

Exanple 14 10
m.), acidified with ethanolic HO ,

Crystal l i ne di hydrochl ori de separated|ﬁﬁ

); 2.75 (2,m);
4.92 (1,bs); 7.31 (2, m;

2.90 (2,8);
7.42 (1,s):

4.00 (4, m; 4.3
5 7.89 (2, m;
730, 765, 1235, 1285, 1425, 1580, and 2960 |
(I - meth¢Pethyl i denene) hydr azi no¥

2- (3- benzot hi enyl)ethyl }am no

- 2-propanol Di hydrochlorlde The hydrazino pyrim di ne conpound pr eparet~
(1.6 g, 3.4 mmole) was suspended in isopropyl

(A

8.15

al cohol (15 _
and warmed whil e addi ng acetone (3 nL).

the hot solution. . The m xture-

was filtered to provide 1.9 g (94% of analytlcally pure product, mp.

[err] *(dec). 15

12.09. Found: C, 45.27;
(6,5);
(2,m; 8.44 (1,s); 9.30 (Ifbs);
1110, 1160, 1425, 1478, 1610, 16
conpounds can be prepared using¥

H 5.

HmidiGel
3.28 (2,m); 3.45 (2,1m);: 4.63 (3.1

rdaholffthds C, 45.60; H, 5.22; N,
SO-d6):  1.31 (6,s); 2.10

7.37 (2,m; 7.60 (Is); 8.02
IR (KBr): 760,

,bs). 20

Q80 cm Addi tional product |-

exanpl es. A tabul ation of sone
R
— Example 1 2 ' o
U Ko. R. R alk z mfg, C
' 5 16 6-c1 NH, C(CHy),cH, B -2
17 6~Me NE, C(CH,),CH, B 202.5-204.5
18 H '_ a, C(CH,) ,CH B 128-143
19 6-Br ca, Civ caca,cH, 2-benzofuranyl -
20 5-Me ' NHN=C(CH,)CH,CH," CH,CH, ‘3-benzofuranyl . -~
10 21 H NENH, C(CH,),CH, ® 207-208 (dec)
22 = a c(eu,),ca 3-indelyl = 213-215
23 H W, C(CH,) ,CH 3-indolyl 1461-146 (dec)
24 6-Me  NENE, CHCH,CH, 2-indolyl -
\ 25 6~Br  NHN~C(CH,)Ph cacRCH, 2-benzimidazolyl ~
15 26 B Q C(CH,),CH,  2-thiemyl 156.5-158.5
27 5 a C(CH),CH,  phemyl 165-170
28 ° H | NENE, C(CH) ,CH, phenyl 117-120
29 B NHNE, C(CE,) ,CH 2-thienyl "86-110
_ 30 B " NENeC(CHy),  C(CH;),CH,  2-thienyl 203-205 (dec)
20 3 B WEN-C(CH;),  C(CH,),CH phenyl 206-208 (dec)
2 & NENH, C(CH,),CH,  3-benzothienyl 125-130
0
3 6E cn32:m CHCRCH, 'z-penzo:hienyi -
34 B a

c(ca,) .8,

_ 3-benzothienyl 208-209 (dec)



sel ect ed additional conpounds of Fornmula | , together with sone sel ected
a',tl_nal anal ogs of conpounds of Fornula | having values of [err] other
& azi no and hydrazone, appears in Table 1. - 40 - Table 1

1. yI oxypropanol anmi nes [err] sgxanpl e No. - Jerr] [err] ~alk
mp. [err] 5 . 16 6-C [err] [err] ..,
171-172- 17 . 6- Me [err] [err] U
Y04/ 5 18 H ' [err] [err]- H _
3 ¥9 6- Br [err] [err] 2- benzof ur anyl -
- Me [err]  Fs8Ye]l 1 Continued3- benzofuranyl .- 10 21
H [err] [err] H - 207-208 (dec) 22
H Ex3mple [err] 2 . ~3-indolyl *. 213-215 23 . H
[err] No. _ [er®] Findolyl alk 141 146Z(dec) 24 m.p.%8- M6
[err]. [err] 2-1indol %I - - - 25 6- Br [err]
[err] 35 >=Benzi nifazolyl -C{Gi),CHpg B H 1781174
err 2-t hi enyl 156. 5- 158. ' '
Lerrl 5 4 LNy NHNC(CHg), &8 ? L8, | 200-202 (dec)
37 5-Br NHN=C( ) )9 C(CH3.)-26112 2-thienyl 202-203.5 (dec)
38 H NHN=C (C_H3-) 2 Cc (CH3) zcnz 3-thienyl 188-190 . .
39 SBr  NENC(CHy),  C(CHy),GH, . 3-thiesyl 201.5-202.5 (u}f‘ |
40 5-CH, NHN=C(CH;), ~C(CH,),CH,  2-thiemyl - 208-209 (dec) \o/ |
10 4; S-CH3 mm-c(cns)- _' ' C(%)ZCHZ .. _E. 217-219 -
42 5-CHy NHN=C(CE ) - c(cay),cH,  phenyl 202-203
43 S-CBB NHN-=C (683) 2 C(CH3) 2%, ' _3-'-th:lenyl 1?9-201
- "
44 6-ca3cxm NHN-CCHBPI'A_..: CHCHacﬂz . 2~{adolyl -
Biolo iical Evalnation B
15_ _ y 'l'hese biological r.ests were used to gauge the antihypertensive

profile of a number of the compounds of Fomula I as vasodilators

with a range of _beta-adrergic blocking activity.

EXAMPLE 45
The efficacy of antihypertensive agents other than adrenmergic
20 beta-receptor biocki"ng agents is commonly e_st:hi'ated in the spontaneous
hypertensive rat. Blood pressure values are determined for test’
- animals prior to and 22 hours after oral doses 'of 30-100 mg/kg of -
| ‘test compounds. The animals are then dosed .ag"ain and pressure deter-
minations made 2 and 4 hours l—'atei:. Heart rate is determined with
25 each pressure measurenent as well. A ‘£a11 in blood pressure at 2 or &

hours after the second dose :'.n the range of 19-24 mmHg is considered
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lerr]

3-benzot hi enyl 125-130 33 42 - 6-Et [err] [err]
xﬁiothlenyl'

- benzot hi enyl
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d [err] phenyl 165- 170
[err] phenyl ) 117-120 29
[err] 2-t hi enyl 86- 110 30 H
2-t hi enyl 203-205 (dec) 20 31 H
phenyl 206- 208 (dec) 32 H [err] \\ .

- 34 H d [err] _ '
208- 209 (dec) -41- Table 1 Contlnued Exanple 1 NO

[err] al k Z ' m p. C 35 5-Br
[err] H 172-174 5 36 5-Br
[ laupstionable”. "Actiye" and “1nactive" depiypapiyhs(akeciieRases

[err]
[err]

[err] 2-t hi enyl 202-203.5 (dec) 38
greatey apd [less than the rangg; ony | 188-190 39 5- Br

[err] : 3-t hi enyL 01 5-202.5 (dec) 40
[err] [err] thF@ﬂ?Fﬁ - 208-209 (dec) 10 41

10

- 15

20

[ er'ft]e aui)iﬁtenﬁin-nﬂntained sﬂﬁ"’% finge%lgat fiodel 1s [err]
utilized as a screening test for estimation of the vasodilator
component of activity. ?ercentage changes in blood pressure in
anesthetized rats 30 minutes after intravenous dosing are determined.
The intravenous dosing is done with test compounds at 3 mg/kg.
Borderline activity is defined as approximately a 10Z decrease in
blood pressure measured 30 minutes after dosing. "Active” and "inactive"
designa:ions are increases greater and less Q;an that.'
' | EXAMPLE 47

Diastolic blood pre;suie and heart rate responses to a
fixed challenge doie of isoproférencl are obtained before and 15
ninutes after gradeﬁ doses of test compound administered intravenously
over a 3 minute interval to anesthetized dog;; A branch of a femoral
artery and vein are cannulated to record blood pressure and to
a@niniste: the drugs which are dissolved in saline. The vagl were
sectioned bilaterally in the mid-cervicai region of the neck and the
dogs are ventilated mechanically (H#:vard respiratory) with room air
at a rate of Zolninnte:and a stroke volume of 20 mL/kg. Heart rate
is monitored with a cardiotachometer triggered by the pressure pulse.
All measurements are recorded on a Beckman*R-612 recorder. The drug

effect is expressed in terms of a cumulative dose (microgram/kg)

causing 502 inhibition of isoproterenol response.

* Registered Trade Mark



[err] ' [err] ~ 3-t hi enyl -199-201 44
[err] ~ 2-i ndol yl - Biol ogica
These bi aBogi cal tests were used to gauge the
tansive profile of a nunber of the conpounds of Fornula | as

2 Bl ood pressure vagégﬁmﬁgg deternlned for test aninmals
prior to and 22 hours after oral S 0 % 100 ng/ kg of test conpounds.

The animals are theﬁa&oﬁglleaget&ﬁnﬂep%%ﬁéﬁﬂ&tﬁ&h Bk iRRSaRge 2 and 4 ,.

hours later. Heart rate Is erimned wt . each pressure measurenent

as well. Aufethind Hn@'&@&ﬂ@gé%ﬁ:@aﬁrié’oﬂﬂﬂy hogg8 e Indt@188ENd dose in E
the range of 19-24 nmHg is considered ‘questionable". ~"Active" and '

"inactive" ghestigsdhi mlﬂoﬁisbndmamangémaetntandud peritbhédl cheityange.
EXAMPLE 46 The angi ot ensi n-mai nt ai ned gangl i on-bl ocked rat nodel is
5 to produce ganglion blockage. A femoral artery was camnulated to
monitor blood p_res__s_u:e-' and hea:ﬁ_ rate and two femoral veins were
cannulated to adm:l.x_ﬂ_.s_te_r compounds. The trachea was intubated and

‘rats were allowed to breath s_pqntanequsl’y. . Aninmals were challenged . ‘\J

before apd 15 m:f.nutes #f_te: -:f.ntravego_us agiministral:ion o_:E test .
10 compound with gréde_d doses of -isoprggé._:gnql. and the changes in heart .
rate recorded. Data .,yé:e___p]_._ott,ed_ to obtain do_sé-:__:e;_;wnse curves
and the dosé of isoprote:enol- required to .elicit a 50 beat per minute .
..' | (Enso) increase in heart rate vas im:erpolated fm the curves.
Dose shifts are calculated by_dividing. the -50 after drug ‘by the
15 EDg, before drug.




5 -util-ized as a screening test for estimation of the vasodil ator .
conponent of activity Percentage changes in blood pressure in anesthefi
rats 30 minutes after intravenous doging are determ ned. The intraven
dosing is done with test conpounds at" 3 ng/kg. Borderline activity is \_
defined as approxinmately a 10% decrease in ed—pressure neasured 30,
m ngdt'es after dosing. "Active" and "inactive" desi ﬁnﬁ ns are increases’:

greater and | ess than that. EXAMPLE 47 D) m“ﬁﬁ essure and heart
rate responses to a fixed chall enge dos m i are obtained
before and 15 1&AIMJi nutes after graded do

ses of Pes_t, conpound adm ni stered
I ntravenously over a 3 mnute interval to anesthetized dogs. A branch of a
. fenofal artery -and vei d.ark covpaod afcBomula Jc or dnbaciddaditision salta thexeos
- adm ni ster the drugs which are dissolveg in saline. The vagi were-sectioned
- bilaterally in the md-cervical region®of the neck and the 20 dogs are
ventil ated nechanically (Harvard respinfatory) wwth roomair at a rate of
~ 20/ mnute and a stroke volune of 20 ky. Heart rate is nonitored with a
 cardi otachoneter triggered by the pg g . ggf_rerrents are
recorded on a Beckman*R-612 recor dely » g effect Ts ressed in terns
~of a cunul ative dose (m crogram kg) 2 ncausi'ng % i nhi bition of

i sopr ot erenol "response. Regi stered Tzade Mark °

S .. (1)
R is C,_galkyl, amino, acylamino, cyano, halogen, or
hydrogen;
5 P is hydrazino or hydrazonos;

alk  isC,_alkylene, either straight chain or branched; and

Z is selected from the group consisting of hydrogen,
~ phenyl, indolyl, thienyl, benzothenyl, benzofuranyl,
T and benzimidazolyl. =
N\ 2. A pyrimidine compound according to claim 1 of Formila T

or a pharmaceutically acceptable salt thereof, vherein

1
R is hydrogen, 61_6 alkyl, amino, c1_4 acylamino, cyano,

or balogen;

2 / d
5 R is -NHNHZ or =NHN=C \b , with R? and Rb being the

same or different and Tepresenting (::L_3 alkyl or phenyl;
alk is 01_6 alkyl,eng',-‘ either straight chain or branched; and

Z  is selected from the group hydrogen, phenyl, indolyl,
- 7 thienyl, benzothenyl, benzofuranyl, and benzimidazolyl.
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EXANPJ_E 48 Rats (male Wstar) are anesthetized with a combination of

ur et h e and chloralase intraperitoneal ly. Fol uction of

anesf’h a, chlorisondanine is injected into th er| toneal caV|

pr o_'-L_lce grngl i on bl ockage. A fenoral _amt-,e.ry was ni tor bI ood
prépsuseland heart rate and two fenoral veins w adm ni sLer
conp 4.] The trachea was i ntubated and rats were aI ILovxed $£0 eath

spont ly. Animals were .chall.enged before and 15 ni nutes after

i ntrad ofis admini stration of test 10 conpound wi-th graded doses of

|sopro efenol and 3¢ hthe pEFiRIdine chupound rofi olada &r As\Beleched ficanl t O

pLaind res curves_and the dose Qf isopgot.er required to-
el icit a%gﬂ %3?‘% YITPIRRy Cy Jgottivly nd Ee %@emht abpdsat ed

- fromthe curvs Dos ifts are calc atedb dividing the [err] after
drug by FREY) l?e&n’@fﬁﬁ‘g 'ﬁ‘& %% %\‘5"1‘-@(

aci d addmggiyu_ ;thereof [err]
_ 1

4. The pyrinidine coupound of claim 3 wherein R* is 5-bromo

or S-.ethyl.

5. The compound of claim 2 which is 1-{a +1~dimethylethyl) amino] - <

3-{ (2-hydraz1no— hpyrimid inyl) oxy }-Z-propanol .

6. The compound of claim 2 which is 1-[(2-hydrazino-d-pyrimifinyl)-
oxy]-3-{ [2-(1B-indol-3-y1)-1, 1-_dmethy1ethy1]mim]'-z-pzome

7. The conpound of claim 2. which :i.s 1-{ (l,l-dimthvl-z-;i\enylﬂﬂtyl)-
an:l.no]-3-[ (Z-hydnzino-é-pyrinidinyl)oxy]-z-ptopnnol.

. 8. Ihe compound of claim 2 which is l-lfl,l-d.inef)lyhz-(z-ﬂﬁ_gyl)-
ethyllamino]-3-{ (Z-hydrazino-é-pyrmidinyl)oxy]-z-propanol.

9. The compound of claim 2 which is 1-{[1,1-dimethvl-2-(2~thienvl)~
c:hyl]amino 1-3-{[2-[2-( l-nethylethylidene)hydrazino]pyrinidin—lo-
yl]oxy]-2-propanol.



. Wherein [err] is [err],amno,acylam no, cyano, hal ogen, or hydrogen; 5
" [err] is hydrazino or hydrazono; alk is [err], either straight chain off !
. branched; and Z is selected fromthe group _consisting of hydrogen, .~
phenyl, |ndonI t hi enyl , benzot henyl , benzof uranyl, 10
benznn1dazo|y| 2. A pyrinidine conpagnd acc ' of Formul a,
or & pharmaceutical | y acceptable salt thereoﬂlmml“" W' ,] is hydrogeﬂ
[err] al kyl, am no, [err] acylam no, cyano, or hé&l ogent [serr [erf] ’
or . [Jerr] , with [err] and [err] being the.sane or dlfferent and"
representing [err] al kyl or phenyl; alk is [err] alkylene, either °
stra?ght chain or branched; and Z IS selected fromthe group -hydrogen,
phenyl, indolyl, thienyl, benzothenyl, benzofuranyl, and benzyl. 45 - 3.
The pyri.ni di ne coh@ourmecéonpbm 3f dlatsi 2 vhécH lisi B-[S(ELMLMW-
of hydrogen, [err],and halogen; [err] and [err] are nethyl; alk is :
' wnino]-S-[{2—[2—(l-ne:hylethylidene)hydrazino]pyrinidinr4-31]oxyl-2~

propanol.

11. The compound of claim 2, which is 1-[[1,l-dimethyl~2-(3-benro~
thienyl)ethyl]lamino]=3-{ (2-hydrazino=4~pyrimidinyl) oxy]-zfpropnnel .

— 12, The compound of claim 2 which is 1-[(5-bromo-2-hvdrazino—d-
pyrinidinyl)oxyl-3-{[1,1-dimethyl~2- (3-benz_l; thienyl) e;hyl Jaminol-2-

propanol.

"13. The compound of claim 2 which is 1-{[5-romo=-2=[2-(1-methvl-
ethylidene)hydrazino]py:inidin—k-yl]oxy]-}[[1 1-dinet;hy1—2—(3— ‘

benzothienyl)ethyl] mino]-z-propanol.

. 14. The compound of claim 2 which is 1-[[5-bromo-2-[2-(1-methyl-
ethylidene)hydrazinolpyrimidin-é-ylloxy]-3-[(1, l-diniéthyiethyl) amino]-

— . z-gropanol.

15. The compound of claim 2 vhich is 1-{[S-bromo-2-[2-(1-methyl-
ethylidene)hydrazino]pyrimidin~4-yl)oxy])-3-[[1,1~dimethyl-2-(2~ .
thienyl)ethyl]amino]-2~propanol. '

16. The compound of claim 2 which is 1-{[1,l1-dimethyl-2-{(3-thienyl)-
ethyllamino}-3-[[2-[2-~ (l-nethylethylidene)hydrazinc]pyrinidin?b-yl] -

oxyl-2-propanol.



t- butylene and Z is selected fromthe group of phenyl, indolyl, thienyl,

thienyl, and 4. The pyrim di ne conpound of claim3 mhereln [err] I's 5-brono
i {; neth{l 5. The conpound of claim2 whith s

\, 1-di net hyl et hyl )am no] -
\hydr azi no- 4- pyr|n1d|nyl)oxy] propano d of C|alﬁlZ

yatazi no- - pyri m diny! ) oxy) =2oropanc) ] | BFHI AR

‘[[2 (1H i ndol -3-yl)-1, 1- dlnethylethyl]an1n] 2 propanol 7. The

c0'-- nd of claim2 which:i's 1-[(1, 1-di et hyl - 2- phenl et hyl ) -

am no] - 3-[ (2- hydr azi no- 4- pyri ni"di nyl ) oxy] - 2- propanol . 8. The conpound of

- 2 whisgh s
(c(gl kr?ydraz: 20 IAfslbhglerl m Mlﬁxy i‘? propani'?&létsﬁonpoun%cl aim?2

whi ¢ ﬁ¥hue*?? - (3

et hy J‘] ggﬁga%ip(y%ﬁrrge‘% yl e Wﬁeﬁetﬁy’aféﬁ'fﬁ lp;%er di n-4-

yl ] oe%]eh 1 ﬂﬁg}g{ anolQ. The- conpound of claim2 which is

1-1(1,1 2- enyle hyl)- aminoj - 3-

[[2-]2- (1 nethylethyl|dene)bydra2|no]pyr|n1d|n 4-yl ]-oxy] - 2- propanol. 11.

The conpoundg. of THelicBhpoundhof Elasm 2- Wikhl islilee L jl-dfimeitBy hedeA2-thienyl) -

t hi enyl ) et hyl ] am no] - 3-[ ( 2- bydr azi no- 4- pyr| m di nyl ) oxy] -2-propanol .
cthyl]anino]-!—[[5*methy1—2-{2—(Iinsthylethylideng)hﬁdrizino]-- )

pyrimidin-4~ylloxy}-2-propamel. =~ B v

" 19, The compound of claim 2'which is 1-[(1,l-dimethylethyl)amino}-
' 3~[ [5~methyl-2-[2-(1-methylethylidene)hydrazino Jpyrimidin-4~yl]oxy]~

2-propanol.

20. The compound of claim 2.which is 1-{(1,1-dimethyl-2-gheiyl-
.:hynawio]-a-[(s—ne:hy:.-z-(z—(1-na:hy1e:hyua¢g“e)hy;:umjp';,-_rmqgn_- |
4~yl]oxy]-2-propanol. _ . L e

21. The compound of claim 2 which is 1-[[1,1-dimeti1-2-(3-thienyl)~
ethyl]aninoj-B—[[SQﬁéthlez-[2-(i—néthyié:hflidené)ﬁydéaziﬁo]- - '

pyfinidin~4~yl]oxy]-z-propaani.:



12 The conpound of claim2 which is 1-[(5- broWMmme_A\
pyrim di nyl)oxy]-3-[[1, 1-di net hyl - 2- (3-benzot hi eﬁ&et hyl ] am no] - 2-

propanal . 13. The conpound. of claim 2 whichgis 1 m&w&m 1- mhvl

et hyl i dene) hydr azi no] pyri m di n-4-yl ] oxy] - “3- [1 1
benzot hi enyl) ethyl] am no]-2-propanol. 14, The corrpound d &latm.2 V\:hl

5- brono- 22p2- ( IMsdchi{on 6&ditisfighd) %W&F y|]0XY]
1@ ([ji met hyl et h nq) - 2°fpro anol . 15. The conpou alrm 2 whi
1-[ [ 5- br ono- 2"%@"%’% s}ﬂ%da (SN ArRledm 4y | oxy] -S-—
1- di met hyl - ZfQQuserﬁreaymemedmﬂ hammlngwimg_ﬁaThe conpound of

i 12 which isgls aiLpet hyl - 2- (3-thi enyl) - '
I]anino]-S-[|%-|é-ii-ne hyl et hyl i dene) hydr azi no] pyri nm din-4-yl]-
2- propanol . 17. The conpound of claim2 which is
5- br ono- 2-[ 2- ( 1- met hyl -
Ildene)hydra2|no]pyr|nldln 4- yl Joxy]-3-[[1, 1-di net hyl - 2-( 3-
nyl ) et hyl ] am no] - 2- propanol . 18. The conpound of claim2 which is
1, 1-di net hyl - 2- (2-t hi enyl ) -
I']am no] - 3-[[ 5- net hyl - 2-[ 2- (1- nethylethylldene)hydra2|no]

(
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pyri m di n-4-yl ] oxy] - 2- propanol . 109. The conmpound of claim2 which is 1
-[ (1, 1=di net hyl et hyl ) am no] .

3-F1 Sxuet hyl - 2-[2- (1-net hyl et hyl i dene) hydr azi no] pyri m di n-4-yl]oxy] -

2fpropang| . 20. The conpound of claim 2 which |s 2- phenyl -
ef hy Q I NO-3-[[5-net hyl -2-[2-(1-nmethyl et hyl i den "\% !{Fllm)ﬂmn"‘p din-
4y yN By M- R- propanol . 21. the conpound ©f* cTai m 2*whs "
i et hvl - 2- (3th|enyl)

\ p] - 3-[ [ 5- met hyl = 2-[ 2- (1 met hyI ethyli dene) hydr azi nol -
pyriwidi p/4-yl]oxy]-2-propanol.... - 48 - 22. Medication conprising a
nosr- t oxXi c anti merhemmca&fﬁn |c‘éﬂp6h&£o@finadd‘sﬁﬁﬁm ford Bfedblecl aim 1

or claim4, for use in a method of countering-hypertension in a mamal i an
host.  fo#Osyitemic pdnimiyerstioal te anpamislisan host dospotsing 4 pharm-sui t abl e
ceutical carrier and an' amount of a Formula I compound of any of claims
1-21 suffidenttopmviﬂeaneﬁfectivah:tnm—tmﬁcantihypertensivedose
ctfzunO.lmgtolOOngofsud!bmﬂ.aIa:puﬂperkghoﬂywaightof
sai.dlnst

24.Ap:ocas£crprepaﬁngamﬂofmla1 N/
o/

0

)
or a pharmaceutically acceptable acid addition salt thereof, wherein
¥  isC_aliyl, amino, acylamimo, cyaro, halogen, or
hydrogen; . \ |
is hydrazino or hydrazono;

alk is C;_calkylene, either straicht chain or branched; and
is selected from the group consisting of hydrogen,
phenyl, indolyl, thienyl, benzothenyl, benzofuranyl,
| and benzimidazolyl;
said process camprisings )

(a) coupling an X-substituted pyrimidine of Formila IV



for system c adm nistration to a mamual i an.host conprising, a pharma- /. °
ceut€cal carrier and an anobunt of - $drrul a | conpound of any of claing
1-21 sufficient to provide an effective but non-toxic antihypertensifv
dose of fromO0.1 ntg to 100 ny of said Formula | conpound—per kg body
wei ght of said host. 24. A process for preparing a conpound of Fornul :
[ ern or a pharmaceutically acceptable ad “““ f,wherein [ exl]»
is | r] am no, acyl anmino, cyano, hal ogenjlml M‘}m i's hydranzino -
or hydrazono alk is [err], either strai chain br branched and z is
selected fromthe group consisting of hydrogen, -phenyl, i'ndol yI . thienyl,
benzot henyl , benzof uranyl, and benzi m dazol yl; said process corrpr-i Si ng:"(a)
coupling an X-substituted pyrimdi ne¥f Formula IV . -50- [err] (1V)

X
aw .
s wherein ) _ |
— X is hydroxyl or halogen, and - o
81 and Rz are as def:.ned above, T - : L ._'

with (1) a suitable W-substituted propanol or incipient propanol
compound III which :can be either IXIA, IIIB, IIIC, or IXIID,

-

IIIA is - T IR

w_.’j—.-—]
_ D
(I114)-

o/ in which the grcup:D is hydrogen or phenyl; G is the radical .
[{-alk-Z] wherein alk is -"'1-6 alkylene and Z is hydrogen, pheﬁyl ’
indole, thienyl, benzothienzl, benzofuranyl, or b'enzimidazolylz'
and W is halogen when X is hydroxyl and W is hydroxvl when X is .

halogen;

IIIB is T




I s hydroxyl ‘or hal.oge 1 and [err] and [err] are as defined
) a suitable Wsubstituted propanol or incipient propanol

_ | which can be either -II11A [IIIB, 1l : L1 D, wherein IIlAis
~|n which the group Dis. hydrogen or phenyl; Gis the radical [-alk-Z]
whexeinjalk is [err] alkylene and Z is hydrogen, m,’ t hi enyl..
benzot Bnewhichh¥nanfuSapye, agrdetined aovey | ; m m," Mﬁ,ﬂhen X ‘;,9
hydr oxyl- and W| S hgdroxyl ~when*X is halogen; II1FB ts §emr

whi chh W and G & Sdef i ned above 11 Cis [err] in which Wis as defi ned

above; and :
_ ,,/\<f‘

(xxic)

[

in which W is as defined above; and

IIID is o - o/
' ':(II'ID) -

in which W is as defined above;
and" then . ) |
(b) if IIIA was 'used in step (a), subjecting the coupled inter-
mediate product formed in step (a.) above to hyd:olys:.s, so as
to form I; _ _
or if IIIC was used in step (a) ’ subjecting the coupled inter- o/

mediate product formed in step (a) to an amnat:.on with HzNG,
where G is as defined above, s0. as to- fom I;

or if IIID was used in step (2), subjecting th_e counled inter-
mediate product formed in step (a). to hydrolysis, activéi:ion |
of the terminal hydroxy, and aminolysis of H,NG (where G is as

defined above), so as to form I. °




111D is [err] in which Wis as defined above; and then (b) if II11A wa
i-n.step (a), subjecting the coupled inter- nediate product formed in

(a) above to hydrolysis, so as to forml; or if I'lIC was used.in ste
subj ecting the coupled inter- nediate product: in step (a) to

amni na-t'l‘-on: with [err], where Gis as defi ned above T \f
1] s used in step (a), subjecting t meS8 oupl “me\\M‘ pro uct\’
for in step (a) to hydrolysis, activation of r mnas Hydroxy \
am nolysis of [err] (where Gis as defined above), so as to forml.

A process for preparing a conpound of formula I, 1A J[err] (1A wherein

[errcl.\ is [err]alkyl, amno, [err] acylanino, cyano hal ogen, or hydrogen;
25. A process for preparing a compound of formula I, IA,

-+ (IA)

"/  wherein : B | -

o R]' is Cl_salkyl,-amino,. Cl 4 acylamino, cyano, halogeh,

or hydrogen; -

- is either hydraz:.no or hydrazono (wherein hydrazono
is [-Nm%dk b}, wherein R? and RP are either the
' same or different and are C,. 3 alkyl or phenyl

_m:l.et:.es, ' : - e

alk is Cl_salkylene';' and
oz is selected from the group of hydrogen, phenyl, indolyl,
thienyl, henzothignyl, benzofuranyl, and benzimidazolyl;

saidpmcesscmprj.singamdificatimofﬁaepmcessofclaim%memin,
in the X-substituted pyrimidine of Formila IV, R, is not hydrazino

or hydrazono but instead is amino, acylamino, cyano, halogen, hydrogen or
phenyl; and said process including also the following: (a) (if a compound
with R% hydrazimisdesimq)s.:bjectingﬁemuanyfomedmalogofﬂ:e
desimdcmpmﬂIbomeadditimalsj:epofbemgtreatedwimmdmzmeso
as to produce the desired 2-hydrazino’compound of formula I



[err] is either hydra2| no or

hydrazono (MeLQLW wher ei n
[err] and [err] are e|ther the . sanme or differe err| al kyl or

noi et i-es; - 53 -

| ene; and Zis selected fromthe group. ﬂm ‘“E“EB mw
thienyl, benzothienyl, benzofuranyl, ) sai d -
conpri si ng a nodi ficat®on of the process of c4 aim 24 V\/nerel n, i ‘Iy
ubgtituted pyrimdifie"0l; Formula IV, [err] is not hydrazino or RS
no fbut instead is anglno acyl am no, cyano,. hal ogen, hydrogen or
; d said process ingluding also the fol | ow ng: (a) (if a conpound
b = hydrazino i s/dgNred) subjecting the initially formed anal og
of--t he desired conpound \ 13» g0 ORal- step of being treated with
hydrazi ne so as to produ o- desi r e 2-?‘&‘&4&2 no conpound of formula I
[err] (b) (if a conpound B [err] ‘hydrazono is desired) subjecting the
initially fonned anal og q&mgghe .desired conpound |I-to the additional steps
of step (a) recited above pI%s the step of treating th‘e‘b'r'oduct of step (a)
with a carbonyl conpound [e{r] 2 . :

lmmz)
() (if a compound with B2 = hydrazono is desired) subjecting the

mltiallyfomedmalogofﬂaedesimdcmpadetotheaddiﬁmalsteps -

of step (a) recitedaboveplusmes"bepoftmatingﬁ'xepmductofstep (ai—’
withacarbawlcalpum _ : o/
o _

. "
x‘-c-x"

(vn)

N

- vherein R and Rb are ‘as defined above under acidic conditions

80 as to obtain the desired campound of the following formila -

NH-alk-Z




wherein [err] and [err] are as defined above under acidic co
:to obtain the desired conpound of the follow ng f muﬂ“ﬂ ﬂﬁ“ “E
A process according to claim24 or 25, substantralﬁ“ |

‘the foregoing Exanples 14, 15, 20, 21, 23 Losd5, 28 32 and 36 to 44.
corrpound of Formula | or salt t her eof as specrfred |n claim1l prepare

precess according cl ‘chg %@F%dd%g %PE“@\ (%ngﬂugﬁf'?)
cohq.Wr sing a corrpogﬁd o? és? or F; ereof accdrding to y of
clains 1 to 21 anddescribeddnhany @ft thes foregoing Examples Vaéée

exci pi ent, vehi cl epzogy bseregoto Hal L 36t £ 14af or .

‘ 27. A compound of Formila I or salt thereof as specified
in claim 1 prepared by a process according to claim 24, 25 or
26.
28, lAphamaceubicalcmpositimcmpﬂsingacamrﬂof
Formila I or salt thereof according to any of claims 1 to 21 and
27, together with a pharmaceutically acceptable excipient,
vehicle, carrier or diluent therefor.

o



