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’ tion and POW for inhalation ‘nia a convention )
conpounds of For nul %ﬁ a e%cawsane@ aBloRifsy folagt amadba ﬁ%"é’esq Jl’e hﬁrn{a@éﬁ.ﬁi@il' on
may be pr*pared by . obvi ous adaptations of t e Gevva , et al. -

met hods. | n Formil a IlTl‘%é°§l}7‘Pﬁ§‘éﬁ of | the Ingesa ltBerawe lﬂgeﬂ ct ed,
fromthe group consi®f E‘tj‘é“ﬁ \1@5/8% i G L8R “é

atonms, |ower al’ kenylcOH@wﬂagoB £n srhe ﬁ:réﬁous &blcadmwl, Ing 2
to 6 carbon atons, @hemo eridht&r%t REAL ((tQﬁﬁ)stand uhué, o4 blabﬁbeﬂevehamnmnés ofo 7

annul ar- ring car bon atlonﬁﬂé g‘gﬂgt n‘k‘%Yﬁg“gfnaW '% 5 d7"3’20 s
annul ar ring car bO“ eatéhtl séléct&ii'r g’% ;éonﬂaftﬁl lof gl

carbon 20 atoms. I‘dlkﬁyﬂrav g Il'm catboh etrome,dmatralke@l havingB00d dartop hens, ph3nyl

car boxani des or 2 ﬂlk&!‘lﬁ ‘M ke fi ecarbon aIO"I?aP rcth "“@'fﬁ 9610

reaction with gn ac :‘;Lﬁg%ﬂgreﬁ it m@g‘ I’éphenf\o
derivatives of Formaoa)s e oxazl ne erl va |ve orrru a V. R3

in Formulas IV, V, and VI |s_ H | ower al k I haV| ng | to 8 carbon at ons,

M wherei n.Mis a. nontoxic pharmacol ogi cafl'y ccept abl e metal cation. The
acylating agent of Fornula II1l is oxal ic or\, 4-but-2-enedioic acid
derivative. That is, Ain the abeve fornmulas is eNgher a coval ent bond - -
directly 30 - - ‘linking the jndicated groups or it I.s the vinyl group
(-CH=CH). X is chloro, 30 prono; or |ower alkoxy having | ¥o 8 carbon

at ons ana‘ is preferably the Gr%oxy g@oumwhen oper ati aps

material of Formula II eean|§ ], _ chloro er ng onqa
starting material of EQrmu - WnerelnCZ 1S, -NH2. F ﬂJTOnC%R hose - -
subst ances of Formul'BS V>andNW4 wherein A is the 358 vi nyN group, it is
preferred to enploy the starting material of Fornula Il wherein Z 35 is

-H and enploy a |lower al kyl jester or a |ower al k@@ nonoester halide of

1,4- but-2-enedioic acid as theNqeyl ati ng agent. r preparation of the -

i nternedi ates of Fornula |V wherei™y[err] is | r al kyl, the 2 - :

ani not hi ophene .- 3 - carboxani de of Form¥a I1”wherein Zis [err] is 40

treated in pyridine orTbQ hsterlap‘%mlg lcalnumnlufogum a8 - acce!tbommdqsl er Benzene
or 40 dii sopr yI ylic agigs ol ToImyp ‘Eﬂ

pyridine rel at e t%gﬁof orfr{telal mﬁeaﬁgﬁrﬁgwso i:o eoxazlnzg 25
preferably ethyl oxa&lcyb omktbm: lodeh'Ekm Mdy m:tntax tologlallycabqitauld ryet:m xed

with the solution oFattq'? T fam l‘=h igjor ant“blP at ure
using gradual g |t|1l va@ ér °va°? te 0Ly
the rever S€ W| COo® n{hgoﬂ owE ﬂk ﬁhé)nto\/ﬁsﬁ n at gnﬂ i ﬁﬁdbfya &hb)@ 45

pr ecool the react amgsmbewhm @ewnmcsmm m@renallofchrrmathI wherein\¥ ise+-OHhand \

h
reaction subsides, & lﬂ?&r prepggzt a%qgkﬂ@sﬁb arrlrcl:t; o ormﬁ%@ggépwggg el"sm’it%FE

enpl oyed as a 35 6 vinyl group, it is preferred to employ the starting ma la II wherein Z 35
6 prec aution to all (M—OHmnEl einpbyla ei': Jilbyl dizsted or@noweTlaxkyll nidneéseer talideof D4-

Fornmula [V is then rbé'c cnedioid aci %ﬁe %‘f

into a .
protic sol vent suchﬂaesz ’ﬁf;{ﬁ‘@% t‘gﬁeoﬁym \#}@ m}\ lltcyl
intermedi ate bygfil fedted i) pyr bﬂn@xy prbm SoURE ssth 6 d2bto

novel conpounds hav |dng>pamﬂ| etheB contamnmt «it'gqf lcileimulav ptoportiam ng Iaménc: mﬁ%wd@r ed
part of the present ! % s W! lﬁ“ééaﬁffé‘thﬁ IHQZIF
a, is i solution of the carboxaml es artmg
wherein R3 is |ower n&gg&lgaté?én S‘eﬁfb g Jﬂgas g& addition of the acylating agent to the
45 intermediate or the reverse with cooling of the reaction vessel. It is undesirable to 45

- precool the reactants before commencement of the reaction. After the reaction
subsides, a -period of stirring at room temperature is _usually employed as a




t hi enopyri m di nes of the present invention having formula VI by heating in
the nolten state at a tenperature in the range of 200-[err], preferably the

! atter. Ihe pv‘ngrncc nf fhn rngr\flnn can hn nofl w‘nf er b\vl the foamnq V\k“ Ch
occurs due to 10 vaporization of the water forned in the - process as a
-product. In each specific 10 instance the optimmtenperature for

rying out the pyrolysis can be estimated by visualization of the nolten
erial when heated in a test tube and determining the tenperature at
i ch vi gor ous evoI ution of- wajyggserepor occurs. The oxazrnes og Formula V

are novel 3 ‘g}) hav 111 al T er.gl g,mdu I~ VI y " et
s der ERARR W 03 g,%é%ﬂam &5%%5 Eﬁf@#s{’i@’;s%f”“' av 15

wher ei n R3piopar oDWRfco’-ll tlﬁ-rﬁecms; - am nothi Ophene
- 3 - car. 5!' ¢ fhi nabmttrmdl%rqiimOanula I\o\memm chpQundOivmgnahﬁl- an acyat

ng
agent of & Eg}xﬁ Vi ag0" Fri8r ?52 th@ blse déscrl bed
~above f olhib yrnﬁlé’iaa{ tho Brednt i ‘bﬂ ﬁm ik 08 }?’f In this

i nst ance mqltt:n statepat eftmpre ré in the rangee f170003265°00 rlattwrt | ons of the

'acyl ti n Eogfoss Feae%m tw@ﬂdew E%mlwwhlgloomrsaimyloatl ng agent i's

~enpl yedm@_ln }gfg’tg‘ "oy h&%’gﬁ Z@&I D SAcHSPEREl t hi Bphene - 3 -

car boxy! ibg visiulization 6£che giolén hatersal & hted i &ﬁlﬂﬁﬁﬁu rboxam des of

For nul a Ithe temperitareods twhichewgoroiis @ydlution of Watenyirioh oo ne - 3 - carboxylic acid
e cy cI Thee‘d‘aumesmﬁﬁomw&z\( are ngfel F@nmh«ts hvw artm@angwmtlww th an 25

addrlgl on@é Aig °‘h gfm VForn{ﬂ a lll or
ot her : u“fﬁ%ﬁ%m E 1-ii$m ylat é;'efg@m ssepwi se operation

|n this Famtula)m usdep omsh esmrmnmxm an thoael ﬂamﬁ @bovet fot Ehepreferabl eto

y tml’#éﬂl@c‘tfthﬂm mdww f Gprr %lrath it o |n the first
otine SRR E’Wﬁé“ inpl ?e%f%ﬂﬁé liroadh . 50

The oxazkas b -as aamﬁyrccua cfhemmoemmwphéﬂedl nes of Fornula
30 VI by carbmﬂdqﬂowqrmuadvamyﬁze O(I;vfauteti,e'l‘hef2o1r cabamnyREbPpHEne\8r-ein R3 i s as

def hged §3’ W{mib pmpo ?ﬁn?%t%é’ f% @f FW’%?& “tt‘“?a'“eact on. medi um
protice atm gn gt han or

| sopr opancwsnblej there Itrimeferablat laymvo Eculaasottioﬁmfl s carried out
at ‘the r&pmyla H F%ﬁ'ac&F@ “&H’G firsy instgnas gandito gain thwmwnecqsyst allizes from

t hesg eact! a?b??éﬁ anﬂmﬁw LileNQnvertdd fodhd fie %ﬁmﬂﬁdﬂ@s 5@1"‘&- 3530|ar e:
anmDNi UNVDBYERIIoR With @M @hie oRAITRMUITRINHLGiHcfbh RBSARUfintdl \deF osul fonat e,

~ anmoni unef dnageidnivgesalb whighrisselublein theatartion medivm A protic sotYpmiee,ndammnl umnitrate,

anmoni u ERAS QAR AT R A D SRR od Lo enml oy
anmmgsi Urrhsuﬁﬂ’}eé a)étnéd"m Il>le moniuRaifsOXi Mt el y- one
chem cal a&qwanmioehim Obemeenésulforate, d ztmnci:ﬂmm efldoriﬂé .eramediesn and 40

mnimze Eﬂﬁ’%_‘ OBy ig ta@st“@ﬂm H“@usdld"p'he conpounds  of
Formul a tn;m m gf'ﬁ"m;u%pqﬁgﬁ %“e E&'q%ol ysi s .and

neuma“iﬁird»ﬁtﬂata i ofy ﬂleﬁﬁUafﬁﬁﬁﬁB dﬂﬁceﬁs &501() abﬁfer i aAdKkyl )40as is
exenpl i fmmimnzﬂaﬂxdedmnesfr@nahﬂd%wboxihsew unds of Forrrul alVin which R3

I's 45 I:i'r %I'? dga‘ﬁfzra%ono e rre é{ﬁ ers {2’{1 etaﬁ: as1she preparation of
”Ui phﬁe

Ue-t

t he For nGzR ﬁbl{gds They nmay al so
be piepaHaﬂ Nbyrely étﬁhgs &uﬁdl bmbdlm mzeltelpfnaane noreoflaw Blal V cgnpound.in

whi ch RBVI mned‘;frm | Formpla 1k MSTM nm in R3is H my be
prepar edT o%ﬂﬁ ,g%h “‘3:% A lﬁ% °’ hal i de, and the
M sal t shy fkls 61 1K€ Go h’sp ing ad'tBHﬁli’da hx?daﬂlb(M salts then formed by

50 ¥he coewtralimation.of For rrul a .Vl constltute a sub¥r oup of t he cosmpounds of

formul a f% “fae on BIO Py err] of Formula I
correspo@%ﬁhﬁﬁfﬁ f Léﬂl ﬂ’ﬁ fa For'l% %They serve as
i nt er medingdrmedidtes foobth afcoﬁrpa‘mﬂua rﬁﬁlaﬁmhmna{‘ uﬁmaemydoeyr] and [ert] are

hydfDxy, alkexy, nitrg| dmines or haloges, omwhenein R3fis +8Ha0HN, or wherein R>5is [err]

55 0 o 0 [err] 5-tetragolyl, N-(detrazol 5-yl)carbanyl, or CHO
Conventional aromatic substitufion reactjons known to be operable on
substituted thiophenes nay—O}EOEHpI oy€Hd.QuR, Forrml a VI compounds wherein one

of L and ydyo - ntr Rs. or- [err group. For
exanpl e:ug:t%g i dﬁgﬁ l%jﬂ,am Mﬁ}#ﬁ &'évfﬂgﬁ bt i s the nitro
grou ISerespdrmCFdDMuBI\lIro%hipGﬁhdﬁ)ﬁth B 61l oIS Rid? leﬁyd‘r qynd

, 67gtroduce the R® or R® group. For example, a compouifd of Formula I wherein R®
or R® is the nitro group is prepared by nitration of the corresponding compound



wherein R5 or [err] respectively, is a hydrogen atom by treatnment of a
sol ution thereof in trichloroacetic acid and acetic anhydride with a
solution of nitric j j

out by a careful addition of the nitrating sol utlon to the reactant
solution at a tenperature of about [err]. Any 5 tenperature fromO to Lé.
[err]. may be enployed which is convenient. The 5 nitrothi.ophene is

recovered fromthe reaction mxture by quenching with water and filtering * f
the resulting preci pftate < The resulting cosspewnd of Fornmula | wherein one

of [err] and T&rT] I roun DE CONvertre
cor tespiondi ng_am ndtEabeiohR Nl ARECIRAM AL S such

as 10 at.nospherttichigr bﬁ:ﬁﬁﬂu Béid. hyhir etnmtus @arried @it By @adalbdul - siditipm rof elgk

pal | adi umhgat aI yst mtmme itpy eqletioneag| p ﬁewure@ﬁ@‘mit WC
hydrogen with % oé%’r@ th?tl?%’c '@fa&%;% t er ei’n

one of [err] and [an ﬁue n ﬂﬁﬁltﬂ@ re@pifateTehe Qesut HR WO rikGlatl zati on
and repl'acenent of wltceemjloaqohlnjnand Rbu wttdlglaummaogbcn &t@mmrte‘atm lshroxyl

group accor di 0 Y°HS ﬁ’é Nenti

Combund oy B8 o ST R T R o0 00

nitrite™at ice tenpesckdntire to yield the correspon dlazonlumfluoborate
salt. The latter on trT@atcﬂ'Em“n H:Osln g bwdere IQBP OEIB‘ ¢ghe agying gy lﬂ\{,

yields the cofy espdﬁ%ﬁ'ﬁﬁa&é’iﬁ% ‘?ﬁﬂéo% W&Lﬁeﬂ %%‘L‘“.q!f S s
chloro, 20 br ONyBstaridé, the Iburm wsarxa e%ﬁﬁfh&)% i adi®¥ndl SO De
converted to-the ‘h’qg mtr ezitlum ecbe:gﬁ qld/&scmm@dmglélaugi} rr]
and [err] is the fl ?ﬁﬁ:‘ b bro

mel ting point o st a E ﬁ'figq dpof %‘1 T 0’ °Qfg)r oun%

may al so be prepar adnbgponmﬁg:nmm derivatives &haenspoun axid lE’one el mmkli grwinﬁls;el nL -
or B is hydrogen byhepngcat rsem mpﬁmbpte %mﬂﬂﬂ @emh(@naﬁé *h@&g}%nt of
deri

the mercury deri vatﬁeggén‘.f’%g ‘aé ﬁ ounds
e:ﬁ'&ﬂt Hef

al
eactl ﬁ§ §
of Formula | wher eidietd f8Qn@ire Qiﬂ{xoﬁ eamr;ﬁmﬁ didem t heys

i nt ermedi ate di azoni urﬂhﬁloambmmds ef §atmtéa b gtf i B® lhiaRé@sfhyd Efager ably
1 gra
}[Mr '[egt ﬁg;? Si:c U{n ht ri %{megla(mh ot: s1um {ﬁ‘doro cefa e ? nﬁﬁzr acetnc acniqJ ) owe

@re 30
converted to 36 koxyconained tosl Boxwa ounmmtﬂatdoﬁm ioral iy laion@mdixmndsdchams sugph

as 30 reaction witfa Omwét,h_@adl ﬁOdidG k:dtsul sulfate The
conpounds of = For nul, td J:%g ster _ =

t hereof %re.prepar &mquﬂﬂesdea% esmi lit mm«aﬁmydh rsoal R by
reduction witBsa b dmdedAgailercomnmonel w®upditions $nvpbiving |cmd1wgtliﬂ dictadm lror

sodi um 35 - bo‘ro her a?'vpm %r magvt‘t;crmtcp BRgunth ol Formits.
contacting .the rea pﬂﬁﬁ;p V,mﬁn sgmop;m@of :
enpl oyed. The corrpo:limet.hylﬁ:ﬂfoﬂdwetr fmh@cloh Ea:ﬁodimﬂ& iriled bpwaab dehyde group
are prepared #9om t#h T@Gﬂmé&? ﬁmwul\%wo %%‘# L';F b!h@égaﬂb nfgkgel%p on, 40-
for instance, with t@gn u‘wﬁ L? (ﬂﬁ\f‘q egon% ound

di cycl ohexyl car bodi dfRo lUMch reeHVerted el Formula I by ams mtp, the

conpounds of For rrul molten atate aspmmulr thmmsomo-&Z Gde@somil(olmmmhe :
conpri ses read?ing %’"\ggm rigla ¥ i5c gefg!m @\’Pd# wﬂ Fatmenhy - 45
Formula Ill to prov aﬂ' T‘@e, ,{E@,; bon Bfonis @rPOUN .
of Formula IV is thea‘ctnomrmeruhed thatrcfluat udemef cd?ﬂfouhd af Foripilahlethis ng i N
the noltgn state atpradwedweamﬁ%tq the fmrquaﬁg@leéfbymmtﬂﬁﬁbabwer from5 to -
15 min. The 4%0 rigdnmgi ; & pormound o ovnulsvhmw@hpwfuharb@yé mer of 50

Formula I by treatfﬁnhgg‘ﬁnﬁ#"ﬁﬁﬁﬁeﬁ ?54%?“&"?‘ n‘}r@n'ﬁﬂ' ﬁtu‘i"‘@f“ ner'l

or a sol ubl e ammoni ¢bm Niireey nitfhtion Bf Ok 1tﬂt§d3th1 SHARE
al kanol- havin 1 tm@pomdaﬁlm lasaltmz campmmdofFamulmm wimlal&‘drmélsmefd wbhen

subaoup. oo ned o U e e T

Forrmula VI in whi Chrem&l \ﬁ’fh cuial"ouBhalBie]ﬂry ﬁgeilcorﬁﬁi:)dnd ulﬁ(l)%&bih ot 0 the
correspondi ng_npi t r oRtivEhBriedl hfh‘!l ﬁtmﬁd@rh dttP Oeﬂnolald@fknomm
to be operabl &8for ﬁﬁ) éﬁ%ﬁ‘i’g@“@@ lj:r vgﬁg@“‘}l fpourf®s
by direct nitrati Onwiheik B R LERDR NG rBQl"h‘é b@aﬁ@ﬂﬁdﬁmound _

The resul ti ng corrpocmvlenobnal:mondmmslfor rthtrMio t1 rerof]armati[cecthe}rs ite yieldrtbei s

;Pglnng corrpoﬁ \éeg}% aﬁ&smﬁ?éﬁ%ﬁ%ﬂ?@f% r%ﬂz%‘fif uzgdggjﬁbgeﬁ'he 65 |

| atter may then be diazotized to formthe correspondi ng di azoni um salt,

such as the fluoborate salt, which in turn nay be reacted with a cuprous
hal i de to provide a corrpound of Formula | wherein [err] or [err] is O, Br,
or I or the diazoniumsalt nay be hydrolyzed to yield the conpound of 60
Forrrula I V\,herel n one of [err] or [err] is hydroxyl. The diazonium

I T o "




- which R [err] andr[seds:f

are characg F‘§'£'[c of fu

al so be heated to its deconposition point to yield the conpound of Formul a
| wherein one of [err] or [err] is fluoro. The hydroxy derlvatlve may be

et her s toyleld the corrpound of Formula I wherein [err] or [err] is a lower

alkoxy group having | to 6 65 carbon atonms. Further, a conpound of
la | in which R5 or [err] is hydrogen 65 8
B, 679 8 may be converted by known
ogls to the mercuric acetate@gydmative and thence to the cerresponding

c acetate

R

deri vat

sheet .

"R5 or R shet.iodine nitration Formula | [err] or.{err] is nitro cat\aJ/ytlc
hydrogenation Formula |- 5 mercuric - RS or R6is amino 5

di azoti zation (fl uoborat vFé)rrruiaetiu I1,,KI heEet - 1& . Formula r [err]
or [err] is s [Y O = -[-e-H] i SE PR or >
etherify iodine - I'“B“Edr L‘]al [err] or [Rer?"] |§"f%(’ni’r‘°|ne Formul a

| [err] or [err] is -OR|Any of the foregoi ng conpounds of Formula VI in

which A is a coval ent borld | i M¥F¥¢f* he CO R group to the ring may be *

transforrred into a conpond of Fornula | in which [err] is 5- tetrazonI or

N-(tetrazol -5-yl)carb l‘mzﬂaaccordl ng to the follow ng reaction schene in
haveitkde. sane nmeani ng ‘as 52<>)

[err] 9 ~ 1,583,679

9' The nucl ear maghetic ri?onamelys#;ewma%Mr acteristics reported in the

fol l.ow ng procedures ref to the chemcal shifts (8) .expressed as parts

per mllion (ppm) versksmiigkranet hylsilane as reference standard except in

thoseS i nst ances Wner;,e ]egr] is indicated as solvent where the HDO |ine at

4. 70 "ppm was enpl o ‘relative area reported for thesvarious

shifts. corresponds to th nurrbﬁaogq){augS hydr ogen atonms i n-the invol ved

_substituent, ‘and the nature oftfy¥sberat®dft- as to nmultiplicity is reported as

broad singlet (bs), singlet (s), nultiplet (m, doublet (d), triplet (t),

or quadruplet (qg) with cdupling constant (J value) reported where

~ appropriate. The-u%m 1 gsol vent): 8(rru|t|pI|CIty,_ relative area, J

value). 10 ns °f the solvents are [err] -

(deut er ochl or of ora 10 (deut er odi met hyI sul fOXI de), CF3CO2H

(trifl uoromﬁmq aci d) nd [er'r]pmg,dﬁtut eriumoxide). Theinfrared spettral

data is gsljsk¥ng of t,r‘te vel e thsnsrp [) rr] of absorptron maxi ma whi ch
trona %e infrared spectra were

determ ned,,af_h,pot assi Upg-RAQT de peI ets Cont ai ni ng 0.5% of the I5

- experimental substanc® or RS is

15 Procedure 1. ‘Ethyl 4783 Ani ncre:ambotnyl 4 5, 6 7- tetrahydr obenzo
[ b] t hi en- 2yl ] oxamat e _ R5 or R® is -OR

. Any of the foregoing compounds of Formula VI in which A i is a covalent bond

linking the CO,R group to the ring may be transformed into a compound of

Formula I in wiuch R?is S-tetrazolyl or. N-(tetrazol-5-yl)carbamoyl accordmg to

- the following reaction Schcme in which R R-" and R® have the same meanmg as
10 prewously _ .10




A suspension of 72.92 granms (0.41 nole) of 2 - amno - 4,5,6,7- 20
tetrahydrobenzo - [b]thiophene - 3 - carboxamde in 200 nl. of dry pyridine
i's .20—stirred at [err] during.the addition of 55 25 grans (0.41 nole)
of ethyI oxal yl chloride dissolved in 50 mMl. of dry acetonitrile in

drop-w se fashion. Cooling of the reaction vessel by imersion in ice water
i s enployed and the flask is kept in the ice bath for 30 min. after the

addition is conmplete. The reaction vessel should not 25 be pre-cool ed
bef ore commencegent of- the addltlon of the gkfwdrooxalyl chloride. 25 9
After the reactTom s ¢ Te. and TNe 1 ce Datnt rermve

acetonitrile is addegy} s gﬁfﬁﬁ%ﬁﬁo’fﬂﬁmﬁg ng‘éﬂcgs %&fﬁf? nﬂﬁi and

the mxture-is kept @y ﬁi tarfer dsﬂﬂ‘ere e étﬁn sé [he t@nces
i sopr opanol\@nd t he ¥hec;D gD {saridixcited ras)sshlncbtwlsrq:tbé HPE s a0417(lappinwtsempl°ﬂde

product is air driedhs/fe 1 °8 7iPuh h‘féf* esponds ,
mp. 204.0-[err]. A NEee 2 ;Q ?% M ! el eﬁ" Q*'\’%dsdﬁ
t&ﬂitr

i sopr opandl exhl b| tedlple Qt),samin t(kg \ﬁ &l W e,re

(s,2), 4.37 (q 2 4The fp solst 76((rtultm ICItYI Mant da,
1635, 1680, and 1720 Aphrpyiat ton T gé:gm m& 10

Procedure*2. oxlde) The infrared spectral data 1s a lnstl avelengths m cm.”! of
3, 4,5, 6, 7, 8- hexahydr absdrptioro inexime twhichnasf 2hBaatidristie/ of frinclional goupas dlylfra'pé The

product of -Pr oggdur est“”B:"g? ‘ger ’(‘}e‘bS’(') PRGISEYR Promife Rellefs icontaining ek Hfobe om
flask equi pped With %pﬁ‘étﬁ P ri ng bar and inmersed in an oil bath at?
[err] 40 The nolten material i s heatP@ceiutenl.Stirring until the "
evol ution of water as is 4 8thgVNdBasidodasbobylals|6 Mgtratydiobenze eact i on

m xture is no | onger eV| dent . Abo 5- lBlthi¢nyllpxama ient.  The en :
s 1< hen o geova baHET L AR ] ek mﬁlpourg@
into a volune o t 29*(9%n ok Of6$ 2508 aks ((i4lrrﬁ’o e) [ Bfalyd! t
is collected, and recheriiealissdlweddn 50rminof day mbonumlexmﬁrom-ﬁlse fashion. Coolmg of the

di net hyl f or mami de anff® 8559} (b fipmetsi éPl&e%t 361“
o et no "8 A e @E’”E&EQW%‘ Hd S taf" e e

(bs,1),4.50 (q,2 J=7Afetkhk nlm:: doipidte Siid (the 4 1siem3edll$0’mled' th&Br )
3110, 3030, 2940, 174‘@“’“363@5 adqiw%hexmtjorzmmw‘;oi@ @atr% siedm, lan lplt 8‘3 d
1035 [err] Utrav ogﬁ :ggzgmed e R TSt L P T it
N-NaCH) 50 1075, ¢ldw 204.0—205.0°C. ‘A sample of this matenal recrystalhzed from 30

50 Anal. found: C, bSisofir@panbl, exﬁtbﬁéu thi| sardOmelding pyimcedur e 3.

3, 4,5, 6, 7*8- Hexahydr o- mmmmmeahrzmc 12730(kL ytr3|7m Ztthm(ﬁwt)ar'b@mytb,ﬂmam d

di sodi um sal t di hydr §3& Igfeﬁf'?‘lnf'%ﬂg) 1635, 1680, o Ih‘é §®duct of Procedure 2, 12.0

g. (0.43 nole) and 4. 0 hﬁ%(esy IL{btﬁ $odi um hydroxi de is

di ssolved in a 33 xture of 440 m . of wat eProatﬂﬂrelﬁO m . of ethanol and 35 -

heated on a steam bath until Hihgisid, 56,0 8-hEahyduitagotdhmamndt2isan of the
starting material, there i S transi ent ppmlmdmpﬂtcatbpml\atef the rmnosodl um sal t

of the product. Thisgm Eg;u eé‘%&fCI ‘e'{;% Ef%m A 2r:e ‘Tg?.‘é%‘i‘fé" a
clear solution 460  The Yhategall h%ate mtg ARl he F;lhﬁ&ne tef ROA 40
tenperature for 6 hrsvmanhedhylidbumgeﬂ)tldeucnadmdmsodlmmw ew nteabfmttSa-tlés

The product is coll eE‘E‘b& °1a“thlF°t‘E‘P‘t° Atass s thenydi I]'Eﬂedmdl § and the

10 yield 10.4 g. (73% E‘Eéfgﬁ,\;ggl Shédeé? fhanol Igrger, gy {he reaction

capillary tube 4t 358iet elahd mé 1 dmét)l,uig S/Cmf'ﬂﬁedektfhfdl’p@ddﬁ 4sKB 45

ry: 2940, ,1630, 1580f1nelmow ngefil3, m °01350 ? 10,
and 768 [err] 5 rwggol‘ @:ﬁ? 18 ; 1)8 dure
4. Ethyl . 5-nmethyl -6- FES)éJn— N-HCI)ZSS 348m.u,(01N-Na0H)

[ 1, 3] oxazi ne- 2-36ar bo23sl ande3lT0n,4a susggnm on of - amno - - methyl - 5 -5

(n - octyl)thi ophene - 4nal. fggnd: C, 55 r*ﬂ)oé«%% la@ﬂd hydrate [err], 6.88 g.
(0.025 nole), in 25 nl. of dry pyridine whych is first cool ed to

Prot
[err]. there is added £, 9¢76.HekfyRY-dBbdhko-He GEZ?»@][) m&;ﬂ(é.z-&t?t&?ﬁcd&d n
drop-wi se fashion. The m Xt'ur e dissdighlishlf y._&ate IN,OISPNa RHD ter the
addition is corfl et e anthe producpofiPexiedunt 3, IZOlg (@#3 umletlavdaﬁ@rg. (OTllﬁemp:lc)oduct 55
sodium hydroxide is dissolved in a mixture of 440 ml. of water and 160 ml. of
ethanol and heated on a steam bath until dissolved. Following dissolution of the
starting material, there is transient precipitation of the monosodium salt of the
product. This material redissolves as heating is continued until a clear solution
60 finally results. The solution is stirred at room temperature for 6 hrs. while the 60
desired disodium salt precipitates. The product is collected on a filter and air-dried,

;‘




precipitates and is recovered by extraction with octane; yield 6.4 g.
(73%, 15 recrystallized fromlow boiling petroleumether, white
. crystals,.mp.-66.0-692.0C 15 NMRJerr] 4.48 (q,2, J=7.1 Hz), 2.81 (t, 2,
J=6.8 Hz), 2.45 (s,3), 1.44 (t,3, =7.1 Hz), 1.28 (m12), and 0.88 (m3).
nfrared (KBr): 2960, 2930, 2860, 1765, 1742, 1588, 1468, 1448, 1368, 1310,
98, 1150, 1100, 1020, and 770 [err] Anal. found: C, *61.48; H, 7.21; N,
t@ 89. 20 ‘ - Procedure 4 may be nodified by  enploying 2-
(gphoxy - 20 -car bonyl)cqrﬁgg%l]am no] - 4 - et hyl - 5 io . -
oy|ng one

‘L )
eqw val quesEdE 49& K'W/)o'ﬂa-’f prodidh faled gromelp or heatisg in  eapilian tubexati on. Pr ocedure 5.

3 4- di hydsso; 54909145 Sg %385{),\%13;& %%T&%é?ém%sﬁ&#o 16381 1nséwZ car bq_yl ate 25
A M xture ofng, @nth@OZﬂlB. #63:8Y, $40.t he product .of Procedure #, 1.10g.
(0.0143 nol e) of ammoni um acetpac urand 0.385 9. (0.0064 nole) of acetic
acid in 50 m. of absglu gm%{hh ct l_|4_s hi tﬁd on a steambath for 40 #mn.
Upon cooling, the desi réd_;cgrp m‘{;_l@;é dtg_ % in the formof needl es which
are. col | ect &d acsnspanﬁonl ofey - aﬂdo dr4| enlethid0- 5 - (n y¢tﬁ)thioﬁhe89 -@.- (79% . After

red? yst alcﬂl’lb ¥yl a¢id fr #Fl( (0 alrl pyrldim obd@i ned +as
of f - vxh.t%lg’f%g °°:é€e B el e)qniyl J=7.1 Hz), 2.80
(1,2, i Fol& d&ml 0.89" (m 3)

‘Infrared p('d(Bltﬁtes 3@3&3 re@ml)@r,d Bj)4 racﬂ@rﬁ&,ﬁhZ@wc, Sbé’ld 41’.680/.,),1570 1492 1470,

3513 whlte crystals, m. p
35 Anal . Jf_ppg 1]2,, (q’ K&l %@ﬁ%&ﬁrﬁ@fﬁi 2. Addl tional
Thi enyl oxmams pmn,u nas aflsot, monmz agld 0f0 ém.ocedure 1 to the

appropri at elAyalsfmsd |Q ol 48 HO721 N, 89, ani not hi ophene - 3 - carboxani des,
- theofollowp L esPaR %w%l tq,’g11 ﬂu t{uyl Nﬁz&g

~(am noca&h@&@nf% Namin -4y @At &gylﬁﬁ y &boxyl xkiahySIcal :
properti @sstamhmacna}smhémplmcmnewmmfstfal@(ahbahmmdémdff@w ng the name of
each of f‘!fe‘é)’é"%ﬁ‘ﬂ%tances in Table |.. Table | Thienyl oxamates 45
Procedure: E Procedures

45 2hlunber’ Ethyl 3 4-d1hydro-5-methyl-ﬁ-octyM—oxothl Y= tﬁl)lemldnne-Z-cﬁEMiate 25
13- (Am noc aAbﬂﬂyfe)ofsspgl@mlshﬂueenftﬂe Hmaﬂ&b&dﬂedy y®iga@lot43ed from *

- han0| ma t anollsheat tg;‘ggtg %&F&ﬁ ole aeetc s nsﬂiigrlgef H 4. 56; N
8, 87. 50 nctcryétall smtheformo RQ@Q%EEW\%?H hyl - 5' '

€

50 3phenyly fmrzyt&in Eaﬂa,mt S mapei de- et hanol
m p. 1750bt[am=d seff-whxte needleEtnh 13 nocar bony; - hexyl -4- 55
met hyl t hi e'P %g;f,@;ng 1=71 1), 80(21—68Hz),253(s ), 146 (1.3, 55
RecrystalT zﬁi i 3@%@4 3ios PROOR, 1SidNekse, TrD; 147~ [er]

~ Anab. foumo 1305, 1‘363 aim 1033 cth. 2. 8.2 |
1,583,679 Anal. found: C, 61.53; H, 737 N '8.01. 11 Hydrol ysi s of th| s
subst ance yields N- [3 - Aminocarbonyl) - 5 - hexyl - 4 - nethylthien -

2yl loxam ¢ acid sodium  Padcedurgses—f2. S. Na salt, mp. >[err] 9
Et hyl N-[3-(Anmi nocar bonylA)ddﬁomtmiﬁhﬂdi)datheQ yl] oxamat e Recrystallized from
di net hyI for%mamﬂqb@dhvmethed Togedunm o tht’&vm@eﬂ tely sbstitntett . f ound: C, .

- 46%B6: - ‘ﬁ%m,‘: ez’th;]f:,l(l Fo{ 4 %gg'{f onyl49 4- et hyl -
S5-pentyl glﬁ &ﬁes &%ﬁlﬂﬁ &vents are noted followmg the n ol lized from

| sopr opathese suhstqnceijﬁa"a[alerlr 10 11 -~ =~ . Et hyl
N-[ 3- ( Ami nocar bonyl ) - 4- matl_h‘}lle I?hl(e loxama%s
45 Procedure _ 45
Number Name .
' 6 : Ethyl [3-(Ammocarbonyl)-S-phenylthnen-2-yl]oxamate

. Recrystallized from ethanol-isopropanol, m.p. 198—200°C.
: Anal. found: C, 56.70; H, 4.56; N, 8.87.
50 7 Ethyl N-[3- (Ammocarbonyl)-4-methyl 5- : 50
. . phenylthien-2-ylloxamate
lll,%créstalhzed from dlmethylformamnde-ethanol m.p. 175—
[}
' 8 Ethyl N-[3-(Aminhocarbonyl)-5-hexyl-4-
55 methylthien-2-ylJoxamate
L ' ﬁegcréstalhzed from 1sopropyl acetate-lsopropyl ether, m.p. 147—
0
Anal. found: C, 5631 H, 7.24; N, 8.25.



2- butenyl )thi en-2-yl] oxamate Recrystallized fromisopropanol, mp.
199-[err] 12 Et hyl N-[3-(Am nocarbonyl)-6-tert-butyl 4,5,6,7- 15
tetrahydrobenzol [b]lthien-2-yl| oxamte 15

Recrystal lized from chl orof ormethanol, mp. 228.5-231.50C. Anal. found: C
58.28; H 7.03; N 7.80. Procedures 13-19 Additional o
Thi enopyri m di ne- 2-.Car boxyl ates by Cyclization of Thi enyl oxamat es 20

The products of the present invention, which are listed in Table I, were

20 prepared by,jheating the nolten thlenyI04qg§ RS li-sted in Table |
according to t . '

11

parent hesis fol | owi ng the Pro b'éls Rﬁhlsls%bs }1‘@ 451 dl¥r eAm sgmetronﬂbr 5t-he
preparation of the starti ng 6 %y oxamic acid  sodium  salt,
Table I'l TQienopyrim dpne-2 rﬁﬁocarbonyl)-4-methylthlen-Z-yl]oxama25 Procedure

Number 5 _ Rectystalllmrfmnj_lee@ylformamlde-@sdilytb ethanol, m.p. 5

3, 4- Di hydr o- 4- oxo0- 6- phenyl t hi ?@ ] r ar boxyl ate 30
Recrystal'li zed from 3agetoni t% ygg.%[lygi éfw%gohnwﬂ’ﬁ ﬁ)-'(séol id, mp. 30

228.0-[err] NMR [err]: 10.80 bs$ bc)mylthxeii]z-yﬂsx te 7. 45 (m5 4.52 (q, 2,

J=7.0 Hz), and01.48 (t,3, J=7 3llized 5o 3&5 90, 3050 10
1720, 1667, 1560, 1468! 1440, E Zbu{iﬁﬁﬁ:‘;’,ﬁg{‘;ﬂi" m e?':y"ﬁ 178, 1030, 840,
750, and 684 [err] - Reoryaliaed o opabdlL®. 196_BSCB7; H 4.03; N,
9.32. 14 (7) 5 Etthyl 3, 4Ethyh -b\t@nqgfb? Yli)l-%rtegyhgnygtwlﬁénylthl eno-

12, 3-d] pyri m d¥ne- 2- car boxyl a ¢ 15

di et hyl f or mami de- et hanol, m %?,:1 §f70‘§y a'-;f}!(,““ P- 228'573371.'558 ,

yel | ow crystal line solid. 40 NWVR [err]: 10.40..

(bs,1), 7.39 (m5), 451@& 2, J=7.1 ocetblr@sw 93), 147 t.3, J=7.1 Hz).
Infrared (KBr); 316@dd: hig rimiiged- az%mlate.s_ ?‘F’ clizgi ed T gﬁloxmg@s 1368

1300, 1175, 107:90 1%%521&?2 heating 'the te::f 3rfn ble I according to
Anal . found: C, 61 tholtl.of Brodédurd\l afbve An Table I the figure in parenthesis follovﬁné]fg: 15 ( 8) '
Et hyl 3,4-Di hydr 0- 6-Prassdure No. n@hhgﬂoceﬁummheid‘qnhe preparation of the starting material

[ 2, 3-d] pyri m di ne- 228 yl ate Recrystallized fromisopropanol, yellow -
needl es, mp. 2534.0- 135.0C. 5(QTable II Thlenommmldme-Z-Ca{bex)rlzites 10.33 (bs, 1), 25°
449(q2 J71H2)P1‘002du?9(t2 J=7.0 50 2.50(s,3), 1.43 (t,3, J=7.1

Hz), 1.36 (m8), ggg‘ r3) . I 2020, 2840, 1734, 1672,
1565, 1488, 1460, ° e 1300, EE‘Y&%,(,] : ";ﬁh P Dia&%l . found: C, 59.90;
H 6.92; N, 8.®1. 55 16 (@ csta:l‘,lézgdcfrcﬂy hyétomtnle, yellow crystallme solid, m.p. 30
3, 4- Di hydro 5-net hyl - 4- oxot hi @ R ° '

(2, 3-dl - pyri m di ne-2-car boxyl g ?k) foaﬁ,olflzg 7.flr(§)h)r bfﬂah%ﬂﬂdalze’-g& | ow

crystals, mp. 151 5- 162. 0C. 1dfdred @mr): 344’b23 bdze, 1720, 13673354()OI1468 =g, 1
Hz), 4.37 (q 235 60 1365 1178, 10310;340175& d GR45n. ' d .1 Hz) ands

1.35 (t,3, 1=7.1 Hz A@g E?i? 180 1732 1672, |
T570, 1490, 1970, 138 1285 &_d] ﬁﬁ?g“ %‘p Mg‘(‘)[’%“rr] Anal . found:

C, 50.24; H 4.22; N, 11.72. Recr&ﬂalhzed from dlmethylformamlde-ethanol m p 225 5—
1, 583, 679 40 227.5°C., yellow crystajlin e

3, 4- Di hydr o- 5- net hyl 4- 0XO0- 6- p%&ﬁffﬂ?f@&“?[ %3 dﬂﬂf'rﬁ))rﬁ'ﬂl(ﬂr% Jfr!éf”bc?x‘?l ate_

Recrystal lized from i sopropahf aredOdKle)‘S 39350?3@90%026@9!3@2930 7271 P65 o168 1 ]
_ 1480, 1368, 1300, 1175, 1030, 1005, 778, 760, 737, and 695 cm.™".
45 Anal, found: C, 61 02; H, 438 N 8.87. 45
15 (8) Ethyl 3 4-D1hydro-6-hexyl-S-methyl-4-oxothleno-
. [2,3-d]pyrimidine-2-carboxylate
. : }{:‘escg’séalhzed from isopropanol, yellow needles, m.p. 134.0—
_ 50 NMR(CDC,): 10.33 (bs,1), 4.49 (q.2, J=7.1 Hz), 279 (t,2, =70 50
. Hz), 2.50'(s,3), 1.43 (t,3, J=7.1 Hz), 1.36 (m,8), 0.88 (m, 3)
Infrared (KBr): 3100, 2020 2840, 1734, 1672, 1565, 1488, 1460,
- 1365, 1300, 1185, and 1030 cm.™, ' .
Anal, found: C, 5990 H, 6.92; N 8.61.
55 16 (9) Ethyl 3 4-D1hydro-5-methyl-4-oxoth1eno . : 55
{2,3-d]-pyrimidine-2-carboxylate ' _
Recrystallized from ethanol, pale yellow crystals, m.p. 151.5—

le II, were

162.0°C.
' NMR (DMSO-d,): 12.50 (bs,l), 7.33 (q,1, J=1.1 Hz), 4.37 (q,2,
60 J=7.1 Hz), 2.50 (d,3, J=1.1 Hz) and 1.35 (1,3, J=7.1 Hz). 60

" Infrared (KBr): 3180 3080, 1732, 1672, 1570 1490, 1370, 1300,
1285, 1180, 1155, 1035 and 1010 cm.™".
Anal. found: C, 5024 H, 4.22; N, 11.72.



5 NVR [err]: 9.80 (bs,1), 4.52 (q,2, J=7.2 Hz), 2.81
(t,2, J=6.5 5 Hz), 2.52 (s,3), 1.46 (t,3, J=7.2 Hz) 1.38 (m#6), and 0.91
(m3). Infrared (KBr): 3080, 3020, 2950, 29 1738

490, ‘1365, 1300, 1090, and 1030 [err] Anal. found: C, 58.42; H, 6.65; N,
9\19. 10 18 (11) Et hy! __

,/4- Di hydr o- 5- net hyl - 6- (3- met hyl 2- but enyl ) - 4- 2710

Wxot hi eno[ 2, 3-d] pyri m di ne- 2- car boxyl ate Chromat ographed on silica gel and
lutgd with chloroform Evaporgtdgogmeof solvent yielded an oil yphich failed
tom-kne—ﬂmmmremm—spm?nwmh-md that the
product 15(10) Ethy134-DlhydI§é§ﬂQih REub-pentyithiene- above naned conpound and

e ST AR ARt Ol Wb gen oS me
[2,35dl pyrim di ne- ghggg(%j%ﬂl 1&&%@}} 76:;%(? ria zmé{i),mlsﬂz ile@S gel (shexane) and
eluted with ether 5,3 = Z ?" m i sopr opanol ,

pal e yel | ow pOV\derM?grﬁ{e 651(?%3%3 3%& ﬁ,ﬁ? e [e r1 Oléép(bsl) 4.50 (q, 2,
J=7.1 Hz), 2,80 (npdgl, 3 ,,lessr{tsm J=7.1 Hz), and 0.95 (s,9)

| nf A@r ed 1§ WBr ) : 2oBithyl 4; rs; ds meﬂ_})ﬂ@@utem)a& 1180 and 1029 25

[erk] Chr oxot 1eno[2d-d ulm ne-l-car oxylat:’:1 W chlorofordd ANal . found: C,
61.30; H . 6.60; Nivajorhon Srheioentintioss shisick BB RKSEITE Te Car boxyl i ¢ Aci ds
The foll ow ng thi emgleanmegnetic es@iaprecspentmch indicaedotbati thepiodwet of t he - -
appidpriatel y subsgﬁﬁé“éﬂf@fﬂ%‘WWﬁF@)WémaﬂSthe EhmsBYy i c Btids in the

met hod ofg @gypcedur t_%’,':t _,3413[5(;:75,@,‘ RXPSoBESo-Bidhol 1 Sted in Table |11
with their phy5| cal ﬂaﬁ-ﬂﬁj’yhmﬁﬁneémdrboi atpr ocedur al nodi fi cati ons where such

are _required. Chromatographed on silica gel (hexane) angisflyted with ether.
" Thi @Rooxazi ne- 2- Caﬁfgw f2ed faomm iaprepagels PRlE YElIRY Pglers m.p. 180.0 20
Name 35 . = 20 NMR (CDclibtiosb (&,15430&3qifau7ahmrm04(nm§@04H benzot hi eno-

35 12, 3-d]. [1, 3lox@zgdnéd2adardioxinaind (Réds,%p?’ i zed fromisopropyl acetate
as the hydrate (1/pime(KBr: 30, 15, 663i1#> 12814436, ape 129 MR, Jerr]: 4 32

(0,27 3-7.1 He), 2agQ. foliab 0, 6130 %o, A, 40
(t,3, J=7.1 Hz). 40Infrared(KBr):

- 2990, 2950, 2880 1767 1740 1640 15 1560 460 .1372, 1350, 1300,

. 1185, 11501“&%%{}%& gg%% (t)l,l‘tyl %nﬁopééel 3 H.o 5 06;" N,

4. 96. 2:l-sub:f.tltutrr,d 2 id¢ inAKOméthbd _
[ 12,38- d] 4.[ The3hienarazires ﬂrecl&tdﬂal ahltdll w1th their physical properties and 45 3_0 1

pyri di nemequm moglifieatiopgwhere, sush arezrequiredact i on rredl um chromat egr apheéd on
silica gel (CHCI3): recrystallized from.sopr ether, light yellow -
needl es, mp. 97.5- 9babkdll 'IRI‘JRIO[OWFDF'2'QFY®GY1{¢(:1“2‘P J=7.1 Hz), 2.88 (q,2, J=7.1
Hz), 2.38rbddure 32 (1,3, J=7.1 Hz), and 1.22 (t,3,

Hz) Number f 1760, 1590, 3544, 1470,
14535 135021320 153%;%2[1 E,% %ﬁ’iﬁbﬁzﬁ%zﬁ%%mgm oba. 915 Tomd’ 771 om

Anal . found:  C, 54. Qeirysﬂal,llzeﬂ mgslgmproﬁyl JaQetate ® the hydrate (12 Hﬁ),

5- met hyl - 6- ( 2- met hye ?5 4
(2 and] [ 1, 3] oxazi a2 )% jiﬁ?{"z‘f’27§(5n4),179(m yand _

40
Recr ystal lized hexaaﬁaremnnrﬂﬁsﬁ 1950, r2BSONIVFS7| m%]tmm 13&,(1@602 J 7.0 Hz),
2.72 (d, 2, J68@60233815§,13,.1'58?15 10 J=7.0 Hz), and

0.92 (d, 6, J=6.5 HatalifaicatodLREr: 2935, 2880 1764, 1740, 1592,
147Q, 1374,°60 Y2311 3loxazine. 134196 1160, 1102, and 450 cm,
60 Anal . found: C, &Y. Bﬁridlddaceﬁmﬁﬂte Nyas 4. @aﬂ as Teaction medium;
chromatographed on silica gel (CHCL): recrystallized from
. isopropyl ether, light yellow needles, m.p. 97.5—99.5°C. - o
: ' NMR (DMSO-d,): 4.36 (4,2, J=7.1 Hz), 2.88 (q,2, J=7.1 Hz), 2.38 .
50 C o (s,3), 132 (.3, J=1.1 Hz), and 1.22 (t,3, J=7.2 Hz). 50
Infrared (KBr) 2980, 1778, 1760, 1590 1544, 1470, 1450, 1390,
1320, 1275, 1210, 1170 1110 1025 954, 924, 915 and 771-cm.™.
Anal. found: C, 5427 H, 494 N 513, _
22 Ethyl 5-methyl-6-(2-methylpropyl)-4-oxo-4H-th1eno-
55 . 12,3- <}] [h3}]loxazme-2-cag7t§o;cilgt9e5 c. : 55
T Rec stallize exane, m.p °
NMIZRy (DMSO-d,): 4.35 (9,2, J=7.0 Hz), 2.72 (d.2, J=6.8 Hz), 2.38
(s,3), 1.87 (m,1), 1.32 (t,3, J=7.0 Hz), and 0.92 (d 6, J=6.5 Hz).
' Infrared (KBr): 2960, 2935 2880, 1764, 1740, 1592 1470, 1374,
- 60 1320, 1196, 1160, 1102, and 770 cm.”". 60
' Anal found C, 57 31; H, 5.77; N, 4.84.




13 1, 583, 679

13 23 Et hyl 6-ethyl -4-o0x0-4Hthieno[2,3-dl [1, 3]
oxazine-2-carboxylate 13'1 acetonitrile-pyridine was used as reaction

medi um recrystallized fromethyl acetate-low boiling petrol eum et her,

light 5 yel | ow needl es, mp. 109.0-111. 0C

5 NWR [err]: 718(m1) - 4.48 (q, 2, J71Hz) 2.92 (m2), 1.43 (t,3, J=7.
Hz), and 1.36 (t,3, J= 2 Hz). Infrared (KBr): 3110, 3000, 1982, 1773,

1752, 1590, 1544, 1375 1331 1314, 1215, 1172583]@90 844, and 769 [err] 49
Anal . found: C5I93; T2 T0 274

Et hyl 6-acetyl -5-net h)?P 4- oxo%mmsnélg ‘rﬁz(}’ghﬁf"[ﬁd] QIdeam ne- 2- car boxyl at e
3:8 pyridine-acetonitrile wasi eaedum&.?pynﬂleacwsomseM| WéHction medium;

chr onmat ogr aphed on silica gel rfce)rSta]hzetffm ﬁhtlabdtatz-w hofling pesfolnum ethies, light

hexane, pale yellow platelet sye ee
(CDCI 3): 4.50 (q,2, J=7.1 Hz) A p?n% ,,418,4,“2%"71*5?% 9t2(§‘]2§ N;‘Rl
Hz). Infrared (KBr) 2992, 17 ﬁfraréd7 r 1361701 ,300D5 D98 llﬁJ.OIJSZLasSD 13407 1375,1238,
1188, 1131, 929, 770, and 574 lgglr{, @15 1172, 1090, 844 and 769 cmAhxa| . found: C,

io C 5193 H, 4.26; 3. " 10
51. 03; H 3. 92 N, . 4. 28 6. Ethyl 6—acety1- -methy]-4-0x0-4 Et hyl
3, 4- di hyd¥ o- 5, 6- di net hyl - 4- oxot N3 (i, 51 li-2.’b3,1;b3 ,qn(am ne- 2- carboxylate 2:1
pyridine-acetonitrile was used:8aspyridiaca¢ctonitriiedi ugedc rag s tregictio ediymianol ,
dark brown crystals, mp. 129 c ﬁvg}o;gg ed on silica gel (CHCL,), recrystallj mrg-) s

4.409 (q,2, J=P 2 Hz), 2.44 (g ?’ %‘K&“"‘Mh% ‘%"i:j?,zasz(mfrmd
(KBr): 3002 2980 1774, 1748]—1

1170, 1110, 1030, 958 872, ray |17705 ) 1676 158‘& 19'50 IHZ h27A=9 N,
5.30. 30 o% l( ﬁ stO 4Ht hi eno 20
30 [2,3-dl-[1, 23(1 oxa2| 8- 2- car l\ehgy olss-caﬁethﬂmdxbihieaopyrl dine was uséd
as reaction medium recrystall Ik%ﬂ-[i,ibmingwcmmyﬂaﬁ% petrol eum et her - et hyl

th liaht t lid, yyridingracetopitrile was used as reaction
4.63 (0,2, 3= 7a58 He), 2.2 (1 »%f’?@%ég%’ﬁ? rk49°¥ ? ?13’(15.’5, llfwégai%ggerr]' 25

J=7.0 Hz), (m8), andO&&) m3 Infrare 920, 2850,
1750, 1580, 1465 1440, 1370, K g300 i;kg%tﬁo 378, 906
and 765 [err] Anal. found C, é% %ﬁ,nd & ﬁéac

Procedures 27-3l . Ethyl 6-hexyl-5-methyl-4-oxo-4H-th Addi t i onal 30 -

Thi enopyri m di ne- 2- car boxyl at es [2sbﬂrll,ﬂlommed>caﬂmn@t2 car boxyl at es .The -
nmet hod of Procedure 5 is adapt é g“ |sted

toP €
in Table 1V by substitution otgrﬁg :ﬁgo fpeﬂépi{‘m lthéag

t hi eno- oxazi nes- car boxyl at eMMR$CBC (lqatwloa-lz), 2he¢, ijw,sz‘ﬁmﬁuced 35 -

are identified in TabIeIV45145( lt-" -
purification and identificat | g g%ﬁ:%ﬁpﬁﬁaﬁéggag #7)?1 to
I%zﬂﬂ

the Procedure No. identifies t usgeufmr smepanaslsmomi t e starting

material. The gtarting nmaterials arelllste |n2,;|'ag)lle||| Table IV 40

Thi enopyri m di Tie- 2- Cidg%%l ,?}tu&so Pro m '
pyrim m t - boxylat

Narre The method of 3l,’mceduie 5 5’@423? éﬂg pré%&?a%mﬁ[: a::lerg;}(l)gn%ss -

6- et hyl - 3, 4-di hydr o- lﬁteume'rdbjd Wby mﬁsﬁithummthe[aﬁperﬁHupysubmtdbmmeaeoﬂrzhe&yI ate -

Recrystal li zed fro @ﬁﬁmgjﬂmile mfdP R el{M ﬁtg &lin I?éﬂe: X 5?5

NMR [err]: 4.5% (q, m o th Eﬁ% ? k@’ﬁ %E %" 55 _

1.46 (1,3, J=7.1 HZ)thea nmt The Hting mulitiats b HA 8" °5100,

2060, 2930 1730, 1680, 1555 1488, 1460, 1368, 1300 1186 and 1032 [err]

Anal . f ound C, 54.17; 5. 50; -li‘%bfef@ 1@‘2"’90"3’“““ me-2-car60xylates
Procedure . "
50 Number- .. Nam 50

N 27 21) - Ethyl 6-ethyl-3 4-d1hydro-5-methyl-4-oxothxeno-
o _ : .[2,3-d}pyrimidine-2-carboxylate
{{_,escls'zséalhzed from absolute ethanol, white flakes, m .p. 148.5—
55 - ' NMR (CDCL,): 4.51 (q,2, J=7.1 Hz), 2.85 (q,2, J=7.3 Hz), 2.25 (s,3), 55
1.46 (t,3, 1—7 1 Hz), and 1.30 (t,3 J=7.3 Hz)
Infrared (KBr): 3180, 3100, 2060, 2930, 1730, 1680, 1555 1488
1460, 1368, 1300, 1186 and 1032 cm.™", - -
Anal. found: C, 54, 17; H, 5.50; N, 10. 029. o
60 28 (22) Ethyl 3 4-d1hydro-5-methyl-6 (2-methylpropyl)-4—oxothieno 60
. [2,3-dlpyrimidine-2-carboxylate
: %%%téstalhzed from isopropanol, -off-white crystals, m.p. 175—



60 28 (22) Et hyl

3, 4- di hydr o- 5- net hyl - 6- ( 2- net hyl propyl ) - 4- oxot hi eno 60
[ 2, 3-d] pyri m dine-2-carboxylate Recrystallized fromisopropanol, off-white
crystals, mp. 175- [err] 14 Pl

3, 679 ‘ 14 NMVR [err]: .12.40 (bs, 1), 4.36
2, J=7.1 Hz), 2.68 (d,2, J=6.7 Hz), 2.43 (s,3), '1.88 (m.l), 1.34 (t,3,
1 Hz), and 0.92 (d,6, Infrared (KBr): 3090, 2960., 2930, 2880,

% 91305 1194, 1034 and 768, [err]
5 Anal . touna. 29 (23 - . ot hi eno

[2,3-d]-pyrimdi ne %ﬁgﬁ éz' sﬂéﬁ Kq,&ddﬂﬂrﬂmnmmml pal e yell ow
needl es, 'mp. 163. _Lf%x (;’93{” :-8-_‘“1 L3 (3 kg 108 ardf92@i6 1. 10. 30 (bs, 1),

7.26 (t,1, J=2.1 " fraﬁd%ﬁnﬂqm@o 2550/ 2930; 12870, 774821 8 (t23 7.0
Hz) and’ 1 38 (t, 3 1283, @)36Prz1)305|1rh94; 4036 dand B8 )umnglngé)o ?fgigzog 30§15\)§980
2945, 2899(23})749 794_‘,9,19&19_4_ }(g,gﬁ 1315, 1194, 1046, 852, 848 and
770 [e r] [23-d]-pyr1m1dme- R b baund: C 52 48; H, 4.§4° N, #1.21.
30 Et h IRe&mtamtgdfr Jslydile-y& pOXe3lohi eno-

(§4)
[2, 3%di pyri ni di ne- Qfgw b 1), 260kt Lf F-drh Hz), 4.5 -
di met hyl f or mani de- gﬂg gié(p?%wggﬁe'e‘aio&)%‘&s@%km[err? 20 -
NMVR [err] '12. 30 ( Uafrérpd (KBr333166),3220, 3645, 29807945 22856} 1049, 3494, 2. 55 (s, 3), and
, J=7.0 HAPT, Il9ﬂ9r b?ﬂésdl :Kem 186,0832, £3858and 770 2", 1697 1665, 1572 ,

5
1513 (24;368 é B! ‘i’.N hyl.lerr] Anal. foundys C, 51.17:
) d-s- t ) )
Hoa 15 N Eg0. et %11643 Y5 catbon T 11 i |

3, 4-di hydr o- 5 6- di rmlctyktalﬁz«dx Oﬁ'bmer‘dimethylformamxde-ethano] off-white 29

12, g5 dl - pyrrmdrne %ﬁ 470&@’ .ystal li.zed from acetonitrile, brown

(&

40141675, 1570, 1490 1467, 1383, }g

crystalline solid, ( and 8(et.0770HD, B8 (8.5s2.98 | 4260 (q, 2,

J=7.2 Hz), 2.54 (sl ﬁ)rare 00, 2980, 1732 log7, 1655, 172, (5123)a302nd 1.47 (1,3
J=7.2 Hz). Infrared3 1231171@85 3;1;0[1),272& 2920, 1736, 1680, 1562, 1490,

13655 1298251188, Xm Anal. found: C, 52.14; H,
262 N s B m@mﬁﬁ% s L s
3,4,5,6, 7, 8 hex ahyd&egrmamaedmm aicétbsittile, [ bown @lystalline solid, 35

pyri m di ne-2-carbo 6&5:% h drg@l The roduct of Procedure 3, 5.0 g.
|'s i ssol ved in 15 &%He" b ish e et fied by -
filtration.. The fi lIxitTa@édemB?r) a¢10;il3 00:3d99wl 3920, 178¢; 11880, #5631 1490,2C1 dBoand .
refrigerated overﬁgﬁé 298 l@clq:Jﬁ,tm%and;nSodnﬂECt ed,” washed on the:filter
with 40 wat er A3fd s e%l zdf'egnﬂéz)lﬂr%s%ol id, mp: 254.5-[err] NMR
[err]: 2.84 (m4), 1.79 (m4) Prob&tfufedd2d (KBr): 3470, 3100, 3020, 2940,

1695, 1660, 1490, 1314967%3.@,@;,ydr&az>xobtaz%§uen1,qz°’§m 960  and 720 ,[s'e”l Anal .

found: C, 49. 39 H dm monohydrate
: Procedureh § - 1 lrﬁenmwaramvngtbnmdamd netal salts
The net hQ:% rigEla ore) é -ﬁf‘eg“ (‘i ‘glﬁflqr'gfq B#%glb‘t' éﬁetlcr“g‘l‘;"ﬁnopyrr m.di ne- 2-
carboxyl wateesﬁdgdﬁedy\t erears g, Q54,1 296 3b¢ OUS nd § e substances

61

pr oduced ar 1% V1.8 m vmth reference to the sofce of the

starting, g % 3470 319‘&!@93‘1 fz?@d"i?? 19691490, 11 €400 L30D.t19% hown i n
Iy

~ parent hesr SA drzzg% ﬂooq,eq%e 50 No., and-the.anal yti.cal

|nf4§)rrrat|on wrth respect to these products. Tabl e V. Salts Procedure

- Procedures 33—45 : C ' 45
Additional Thlenopynmldlne-2-carboxy11c acid metal salts
The method of Procedure 3 is applied to various other thienopyrimidine-2-
N carboxyllc esters with the production of various salts. The substances produced are
s listed in Table V along with reference to the source of the starting material .
identified by procedure number shown in parenthesis adjacent to the Procedure 50
No., and the analytlcal mformatlon w1th respect to these products

Table V. Salts

Procedure :
Number Name C
55 33 (5 3 4-Dlhydro-S-methyl-6-octyl-4-oxothleno[2 3-d]-pyrimidine- 55

~ 2-carboxylic acid dlsodlum salt hydrate
_ C,gH,;,N,0,82Na-H,0 -
Rk lo ek & X0°C. - 1
- t, J—69Hz,245 3), 1.26 (m,12),
60 086 (m3). ¢ 245 (53, 126 (m12), and 60



Nunber Nane 55 33 (5)

3, 4- Di hydr o- 5- net hyl - 6- octyl - 4- oxot hi eno[ 2, 3-d] - pyri m di ne- 55

2-carboxylic acid disodiumsalt hydrate [err] Failed to nelt at [err] NWR

[err]: 2779 (1,2 J=6.9 Hz), 2.45 (s,3), 1.26 (m12), and 60

1583, 679 . 0. 2945 /450
: 15 Infrared (KBr 2980, 294

2876, 1660, 1630, 1580 1553 1493, 1445, 1392, 1360, 10&50 ;nd 814 [err]5 )}@

Anal . found: C_49.81; H, 5.75; N 7.05. 31455 15

3, 4- Di hydr o- 4- , L '

carboxylic acid sodiumsalt h ﬂ% T 980 2945, 2876, 1660, 1630, 158, [1§§3r 149 ude

g;g?l Iulm sal tdp][ epgr ed(t gs in Froredin 9@5}{&%5%6[{}\/% i n warm wat er and
rerully i fied yf @k acetiyyBm Mf&b-b- Renpittié 1286 dind-2 for med,;
whi t e powdﬁr",/ 292. 0- 294. OC. cé @grh acnlgodmm s31t hﬁhyg’r';g“

(GE0d); 190 (5,0, 171 (naCHe e sl

r): : 0, 1465,

gnd 68ﬁ [err] Anal . found: C, ::rf me ; ﬁtﬂ cm&"c (dec.). 700, ;
4- Di hydr o- 5- m@t hyl - 4- oxo- 6- mMR;(DMﬁQadL

2-carboxytic acid di sodium sal 0é7 4% %2325 16%6@% 13 %@Pr]llsg,al | ed

to melt at [err] NVMR [err]: | (fSunads %ﬁ’i}{ §§3N bnﬁrared (KBr) 3450,

2970, 2930, 1620, 1533(114)1490 31449&ydrﬂ:—38ﬁe,th B@-oxo-G-phenylthleno[Z 3-dl-pyrimid®e: 12
1070, 1050, 81015 765, 750 and 70@ ylic: mddlsodmmzdtbwé&te found: C, 48. 22

H 2.83; N, 8.07. 36 (15) Fadla l? 2 a 2Rydro :5- et hyl
1) Sopropansl “hiEis To'| noue oSl S 8 R
pr opanol adde oin @re L] t s HD t 2

\(NaC}:gr; pal e yel 2w sol i d, fa:_‘IZ?GS g B MZ“;?S?}%% 25 NVR 0

COOH) : 3.02 (t, 24 Hexyl-94-d{h$d dﬂn&)[zaﬂu Elﬁﬁhzcn3
Infrared (KBr): 2960, CAQSO 28 o%w:eam;iwaﬁqdlmw hy4‘@£ u R e(%g)
[err] 30 . 25 An alsopre ﬂ@dfgjtoug g{gm‘t 'ﬁP rgm hot
30 37 (16) - 3, 4-Di hydr o- o i 25
carboxylic 'aci 'd di sodi um sal toﬁﬁ%e&feﬁg ro u%t dr)’ecdgﬁajr)gﬂa(ﬂm’and

evaporation of solvent and tri Itﬁ'aaﬁl(bnr)w60,éﬁ$pcﬂ§é° \M'59h15%t148|9€‘c3ﬁ%1ﬁ?ﬂ5 and

off-white <povvder failed to rre 3d5 300C. :
C, A9.31; ' 30

35 NWR (D 0): 6384 (] hyy 2-49; E.aé%)lim-dm tﬁ I4Ql;‘f 338561&34 fidink@60, 1630 o

1582, 1539, 1510 1490, 1439, 7138firboky ﬁ&pld]d%&pm]smﬂydr&@m{s Qi$2NagH O

620 [err] JAnal found: C~ 33. 40Proppctge ered\ by gvap ratlgfrﬁ]of sovegzga ézl uratnon of-

3, 4. Df hydr o- 5- g hyl - 4- 0xo- - plsgidis Pt ﬂ‘omf‘?a'f?' Ay PR e °6“°“ s

carboxylic acid-”di sodi um salt Negg okrszt(el 1[)e249(ni,3).ght yefiow solid

failed '
ailed to melt at [err] NVR 1380?5 6017 1630, 15%%?%% !:‘9‘3014?% 6)

and 0.96 (m3). 45 * 2878,

2860, 1654, 162 15381' 11482, % 5?5 5- é@i g%t&ﬁ%& QhYrimadi-B05 40
[err] Anal. foug%: 51)1 6; H 4a 1Ng:;ﬂdﬁ&(i)::u69alnslb’ajulyraé Wi '

3, 4- Di hydr o- 5- et hyI 6- (3- net hyl| C2H UEQJS lh
- im di ne- elt at ?5% °C.
[ 2, 3-dl pyri m di ne-2-car boxyl i ciéﬁ’ "igé‘f 62 (.3), 1.50 (m,6) and 0.96 (m,3).
45 Infrared (I(Br) 2960 2924, 2878, 2860, 1654, 1620, 1571, 1482, 45
1438, 1384, 1370, 1350 1050 and 805 cm.”".
Anal. found: C, 4446 H, 485 N, 7.90..
39 (18) 3 4-D|hydro-5-methyl-6-(3-methyl-2-butenyl)-4-oxothleno
. [2,3-d]pyrimidine-2-carboxylic acid disodium salt
" 50 sesqulhydrate CysH,N,0,82Na-1-1/2H,0 ' 50
: Precipitated from reaction  after evaporation of alcohol by
. addition of isopropanol; yellow solid, failed to melt at 350°C.
. NMR (CF,COOH): 6.70 (m,2), 5.55 (m,l), 3.72 (m,3), 2.71 (s.6),
o 185(m6),and122(d6 J=6.5 Hz).
55 Infrared (KBr): 3420, 2965, 2925, 1655, 1625 1572, 1432, 1384, 55
1370, 1350, 1050, ‘and 805 cm. ™.
. Anal. found: C, 4437 H,-3.94; N, 7.88.
40 (19) 7-t-Butyl-3,4,5, 6 7 8-hexahydro-4-oxobenzothleno-[2 3-d]
. pyrlmldme-2-carboxyllc acid dlsodmm salt dihydrate
60 : C,:H,N,0,8:2Na2H,0 - 60
- : Dlmethylsulfomde was added to- the reaction mixture for
solubilization; product precipitated with isopropanol; failed to
melt at 300°C.
NMR (CF,COOH) 2.98 (m.4), 2.18 (m,2), 1.67 (m,1), and 1.02

65 (9. 65



50 sesqui hydrate [err]

50 Precipitated fromreaction after evaporation of al cohol by addition of
.sopropanol ; yellow. solid, failed to nelt at 350C._NVR [err]: 6.70 (m2),
5.55 (ml), 3.72 (m3), 2.71 (s,6), 1.85 (m®6), and 1.22 (d,6, J=6.5 Hz).
58 : Infrared (KBr): 3420, 2965, 2925, 1655, 1625, 1572,

‘,' 1384, 55 1370, 1350, 1050, and 805 [err] Anal. q"ound: C, 44. 37,
.94; N, 7.88. 40 (19)

7- tuButyI 3,4,5,6,7, 8- hexahydrqsggé),;obenzothl eno-[2,3-d]-
pyri e Car BORY T T g dr SouT o sat-t—eti-hy-aat-e—60 16
Terr] ared (KBr): 2960, 1650, 1600 157%05411 HMPhiA3BUIBYXi de was added to

the reaction m xt UAﬂalfﬁ[mdSQ? q%yﬁ"i‘ 7odloduct precipitated w th
Hsggr opaino(zs) fgl lleg%mya?ﬂ'“}aﬁm{hwl X0 0{2 rJ] 2.98 (m4), 2.18 ( 2),
muaine-2- -

L ( 1m6 ), an Kﬁg £ (I)l:S 2 I::I:r:)calxyllc acld disodfufr s3}t - sesgulh)édfge 5

16 Infrared (KBr): g9 g{f g 5:?}%’ tggg mZee %180, 1382, 1317,

1045, and 780 [err lwm N, 7.01. 41 (25)
40D| hydr o- 5, 6- di (KBF)D”ZOhlﬁema[sm 3511;] 1530/ 1md14§\¢ 13g4car bqul ic acid

d| sodi um salt sesq ‘ém pitated -from aqueous

reacti ong @hxture 0 nki _48 failed to nelt at [err] NWR
((:ch‘i) ( )64 ( é/\? 5&4389;‘1{(9? hy] -OXO 1eno ar ed (KBI‘) 2920 1650,

idine-2-carboxylic acld dis ;ﬁ s
1620, 1578, 1550 14814!1ydfa€b30,°H 3%'&‘6 350, 1280, 120Q, 1050, ‘and
807 [err] Anal edth 'ZhQ(D;actlbn S&m&fi:e &2 indade
6- Et hyl - 3, 4-di hydrléﬁ ﬁ‘;ﬁfg é%ﬂfﬁﬂ%ﬁﬂ’}? ﬁtﬁﬁ(UCne 2-car boxyl ic
aci d di sodi um sal tingehred (KBr): 2975' '2940 1650, 1620, g Brr]
1529 sopropanol vvasl3 dlﬁd, t330,t 1328, BeRah.ron .M xture to | h ucé cr)yfétal lization

of the %&g fougd; @, 37F7ér F'eé"tloNrré-I% at_ [err] NWR (D20y: 2.95 (q, 2,
J=7.2 Hzetgi 49 ( lhy%° -@'Aeél{yl 1% ’IIZ'OM)H-OXIOﬂﬁdn&r ed (KBr): 2975, 2940,
1650, 1620, -1570, 15 0 CLASR IR 2cid isodium salt 1386, 1355, 1320,
- 1278,,808 cm - Product precnpltated from *the reaction mlxtugé)ore‘ é‘&monf gund: 25C. 37.73; H,
3.41: N, 8. 46. 43 anol whlte sohd failed to melt at. 350°C :
' 3, 4-Di hydr o- 5- net %%9?30H2b2<61(hﬁ)eh&i(m2),141
[2,:3-d] pyri mdi neilifraﬁat 2050,

agird gk S apjcbydrate [ern] 25
" Pr#uct precipi taﬂ@@ tasammweo«emsmmm%%gwmozqgéﬁ 3%9 Fk?

of 5 25'
i sopr op (% whi t &nalofoupd: G fPBEdH; 662N 8.30 [err] NWR (CF3CCI}—% 2. 89 (d, 2,
J=7.0 Hg‘{] .63 (SEdyL3, A-d ihgiro-opgthienol2, 3-dipmithiine: 05 (d, 6 J=6.5 Hz) :
Infrared (KBr) 29506 352 d’“ﬂs%?b ditydests 1565, 1530, 1465, 30

1380, 1355, 1200, Mhﬂﬂ;ﬁolﬁa seeUas rGi&n&n solvent white powder failed to 35 30 Anal
found: C, 42.81, =|t4t C#P 8. 35, 2 12663 =3 g

6- Et hyl - 3, 4-di hyd t b = oxylic acid

di sodi um sal t- di hyzp md gﬁa%%g sszﬁ%b%wﬂﬁs& 15 M9 eMRinol was used
as4d eacti on sol veAtxal Mndc pGWQi,,sbﬁlNe)j]zto 35 melt at 360@ NVR ( D20) :
6.89 (s41§30) 2. 68 6-@,061y1—3}4=3‘h321rd=|8}neth3d—48xo(lﬁen3[2 3JF7. 2 Hz). Infrared (KBr)

3440 2980, 2942, 1@%’1&‘! Na WCMSMIUM ,sesiBibdratd 050, ' 854, 800, and
758 [err] 40 - yellow solid. which fails © qt):lt LPses C 35 63 H -3.07. N 9.12.
4045 NMR (CF,COOH): 3.10, (s,3), 2.83 (s,3). - 45

Infrared (KBr): 3460;. 1665, 1633, 1580, 1484 1
1305, 1259, 1060, and 812 cm.™". 438, 1370, 1350,

Anal: found C, 17, 20; H, 2.65; N; 8.36. 3

46 (58) . E-3 &3 4 ,9,6,7 8-Hexahydro-4-oxobenzothleno ' '
. : 2, 3-d]pynmldme-2-yl)-2-propcnonc acid disodium 50
hydrate C,3HpN,0,8:2Na-3.5H,0
Product precipitated by ‘treatment of the reaction mixture with *
isopropanol; tan solid, failed to melt at 300°C.
S5 Tafrar %D?x‘(%°;"5&o%”zg‘§’é"z§s%’ o2 1563,
nfrare: r): 52, 1565, 1540,
_ 1150, 968, and 806 cm.~!, . 1395, 1290, %
) Anal found: C, 40.50; H 4.10; N 7.12.

47 (51) 5-Amino-6-ethyl-3 4-d1hydro-4-oxoth1eno . .
60 o [2,3-d]-pyrimidine-2-carboxylic-acid disodium salt
. : - sesquihydrate C;H,N,0,82Na-1.5H,0 = 60
_ Methanol used as reaction ‘medium: product precipitated with
isopropanol; yellow powder, failed. to melt at 250°C, -
NMR (DMSO-d,): 2.84 (q,2, J=7.2 Hz), 1.25 (t,3, J=7.2 Hz).

50



45 (30) 6- Acetyl - 3, 4- di hydr o- 5- net hyl - 4- oxot hi eno[ 2, 3-d] -

pyri m di ne-2-carboxylic acid disodiumsalt sesquihydrate [err] Yellow solid
which fails to nelt at [err] 45 NMR [err]: 3,10 (s, 3),
2.83 (s, 3). 45 Infrared (KBr): 3460, 1665, 1633,
1580, 1484, 1438, 1370, -1350, 1305,1259, 1060, and 812 [err] Anal: foun@\

C, 37.20; H, 2.65; N 8:36." 46 (58)

E- 3- (3, 4, 56, 7, 8- Hexahydr o- 4- oxobenzot hi eno 50

2,3-d] pyrim d| ng- 2- yI) 2- pr openor c acid diggd;wm o 50 hydratel7
[err] Pr oduct -prect Pt tat treat et 1€ T EdCl | Im r Ln

| sopropanol, tan solid, fal I egm‘;f gﬁa&(ﬁé‘? %Hds 6?&16%&?& )f%aléggso%mslﬁg
2.80-(m4), 1.75 (m4). Infra;;\f,ei 1l §§ R0, 1652, 1565, 1540,
1395, 1290\_/55 1150, 968, and 806 [err] Anal found C, 40.50; H, 4.10;;

N, 7.12. 477(51) 5- Am no- (g eth 3 eyt o- 4- oxotdhr ezno b l't s
- .Eél%h Iy t W yrimidine-2-carboxylate
[Sgsgu?]flyS?/;L? Eﬁep?] 2 eproébllxhgt’o ng'g greé]é; %mved in ft ifluor: acetca id s

. ) d 5 ml. of acetic anhydride is added to the mixture ad
reacti on nmedi um pr @21 t€dn dpr E:Einl)ldf%& Sntyiitddnitris QpIdap a o) of tgimiolr@mnouidars

failed to nelt at 23:@ addpdRdfopwisg to 2'13834?1 n!lthyﬂrrmg tem¥ fzqfe(lt’f :
Hz) . 17 10 —15°C. ?fter af;‘mely dmd;d yello tp:'e:clpr ! %ﬁ\é er, 00 sad1 fsdt ttlo

17 Infrared (KBr): Sfgitonmixtue andthe i ‘zf;‘d o1 A ¥ 0N .f360,
1295, 1050, 809, and 765a1[bnllq CAd2aR3; H.OBJ.BIZiNO,4835 34 H; 35 N,. 13, 20.
Procedure 48 5 » Et hyl

3, 4- di hydr o- 5- rrethyl 6- nrtro 0 thlen ‘car boxyl at e
The product of Yrocedure 1.6, 1‘&“38 ““‘i‘°')£ th,? at%%&ﬁ‘?o B
trifluoroacetic acid amile Sroduct @f mo‘@.aure anrzyldrg di moladldhd lmonﬂhef rdryxt ure
while it is cooled ahmetl.lylﬁwmm | hxdnomatyﬂ aqatr_no Criqypress Eﬁ

acid in 4 n. {, t riJisPefEien of ‘ﬁ“é\’%’ ;;f gg‘scfﬁm%g éhﬁ e,s
solution with STirri r@ﬂo@: b fi 1sp d mtol1. ofcol&\&iwr]Th dﬁbt a
finely divided yell dqu@bma dmltle iqnemusSpluumbr;xtm@(bnrwnh clﬂgofadm

the reaction m xtur fa%ﬁdsqilﬁ %ﬁ? a(;t"ﬁp‘g%ﬁggf’ﬁ Fbi‘reﬁglv
material is thgsdesi TRRFEN IS TPECTY zed rorﬁ ano m Pas
229-[err] Anal = foun [R4OMB0B:; dJ:-Ill@(Bs’ZL), 420 (asén),aéno (&2, deEdHIz)%‘Zdﬂ(s,I}Sand

Et hyl 6- Awi no- 3, 4- dlmﬂdt,b.léﬂ zmyl '

[ 2, 3-dl pyrim di ne 2- ﬁs’é %ﬁﬂﬁ% }?mp 'dé},gg F%scéﬁ‘ér e6221’8155% 11#56365 ;
di ssolved in 1 Yo & aBs) elea)d hydr ogenat ed at. 0
at nospheréc pressure over . of a 10% d| spers| on of pal | adi um car bon. '
Approximately 5 mn. is requr red for abs the cal cul ated

quantity of hydrogen %ﬁﬁ ’(%5} thl;?@onsgﬂ@dg%t -gr:gxr;} ¢t
aﬂﬁé‘ﬂ fr

20

renoved by filtrati Of}c mrgq rﬁgp;da s],phey@lo“qgil
The product i's jzecovigh aaﬁuﬁwa chidrofoind Bndythanol, rvhite icoystalss lnhv 35

chl oroform and the 200 &@’@lrd remai ni ng % t nt is
triturated viith |sos(t Hz) éé%{‘_& l_%)f%z@g ?—gg’rﬁsﬁgﬂﬁﬁ%&p?ﬁ ﬁ/
needles, mp.. 199 r3i90, 3115, 3060, 2950, 2900, 1755, 1665, 1550, 1525, 1492, .
25 NVR [err]: up. 40 (1% 113)5,1 s ﬁpbdeant 3025%2 J=7.0 Hz), 2.25 (s, 3)40

and 1.30 (t,3, J=7.0 Hzjmal |f¢rmda€e )3:673p 315, 3190, 2996, 1728, .
1645, 1622, 1552, 1450, 1365, 1335, 1280 Prode@fhe 51032, 1010, and 770 [err]

30 ~Anal . found: C, 47. Fihy) g‘LAnﬂn(;)’@ eth{¥:3,4- éi@d@@4-oxoth1eno
30 Procedure 50 [2 3-d]pynmldmeZ-carboxylate

Et hyl - 6- et'hyl - %54- di hydl’hepl@duwiqf

AN A e e e e R

concentration of the filtrate to dryness. The residue is recrystalllzed from a mixture
of methanol and isopropanol to vield a yellow powder, m.p. 181.5—184.5°C.
50 NMR (CDCl,): 10.50 (bs,1), 4.60 (q,2), J=7.1 Hz), 4.09 (bs,2), 2.74 (9,2, J=17.2 50
Hz), 1.48 (t,3, J=7.1 Hz), 1.33 (1,3, J=7.2 Hz). .
Infrared (KBr) 3390, 3240, 2965 2920, 1720 1700 1612, 1562, 1491, 1470,
1370, 1305, 1180, 795, and 785 cm.” o
Anal. found: C, 4904 H, 488 N 15.56.

55 Procedure 52 _ 55
"Ethyl 3 4-D1hydro-6-ethyl-5-10d0-4-oxoth1eno
2, 3-dlpynm1dme-2-carboxylate
The product of Procedure 29, 2.65 g. (0.0105 mole), and 10.60 g. (0.034 mole)
of mercuric acetate are dissolved in 35 ml. of glacial acetic acid and heated on a

<



according to the nethod of Procedure 48. The product is a pale yellow solid
whi ch 35 Is recrystallized froma m xture of chI orof orm and et hanol '
white crystals—mp 35200 0-Terr] NVR [err]. 3.40-(bs, 1), 4.45 (q, 2, -
Hz)302(q2 J72Hz)139(t3 J70Hz)131(t3,J=7.7
Infrared (KBr): 3190, 3115, 3060, 2950, 2900, 1755, 1665, 1550, 1525,
2/ 40 1373, 1315, 1298, 1192, and 795 [err] . ,

nal . found: C, 43.89; H, 3.67; N 14.08. Procedure 51
yk 5 Am no 6 et hyI 3, 4-di hyghr_,,q-,gfl oxothr eno

[ 2 ..éé eruuuctd u‘fi Proeteur e 50 is
hydrogen defrsatuepted sodium5 Approxi mately 3
orogen s %ﬁ#‘a‘t&ﬂ%% e ﬁ%‘f S0 b sorhed
The cat aio,ame ahd 10 g.Na\po de il soqar ?hﬁpﬁl ts Kepiciver ed QT\L(

content :T]%E Wm@f—l‘at Wftll Ist.nrrlaséo Hdays ynd then tlfheunph%;hdbfk solkltisecr ywstalTi zed
froma &P Pow powder, m p.
181. 5- 18@5%51%&0;}% lm:tﬁp%bjlzm 1@&%1;@?9?’6%" ?ﬁth?'ﬁ’ﬁg“yg‘“ “Pgdzﬁq?i” '2), J=7.1 k),

4 09 (bs, 2)Andd. feundt §, 25.151 37, 210; 3) 748) , 1.48 (t, 3, J=7.1 Hz), 1.33 (t, 3,
g 2 Hz). Infrared (KBr) 3390, 324 2965 2920 1720, 1700, 1612, 1562,

148, 1470, 1370, 323(9{5 (L rogpdure ? i err] Anal . found: 1, 49.04; H.

droxyme yl)-S-methy- -(2-methylpropyl '

4.88; N, 15.56. 55 0[ 3-dlpyrimidine-4-(3H)-one .. Procedure 52

55 Et hyl 3, 'ﬁte[brbdﬂﬂt’ GPﬁ-o ?5] d@ﬂéé&iﬁd )Hé &dHed in portions to a
| g df 21@3 msamw sadlemtbrsh ﬂdmdﬁo of ofdbshaclethmol9, 2. 65 g.

(0 105 isk d“@“ proy ?ll?g ripsolondihat e B e di ssol ved

srattire. wit gfgm é en d into

i n 35 mjce Wated whth! sﬁ in Q lﬁalﬁﬁiu id @ cetlc d. The :

1, 583, 67gxidified solution is then extracted with chloroform and the solvenbEwgsrateat h for | hr. -The
é@ur e ffgmtﬂhwi“ Emédd ﬁ.;"@“’mi@ ﬂnrecustaﬂlaatm fromcthybatetate, Rl or i de sol uti on

resultin

ret aﬁﬁ oo Rl Bt PSR, % - Tert]

i odi ne ag}d Int}algd (KBr): p&mswomws,dm 1592308 171 315,0B 10p@09 and The ni-xture is
ke at L epe Rt Ufse stirring for- 3 days and_t hen the
purB‘IE)I I sh- bl a f{,&’%”g éJs ﬂliﬂs on a filter and washed wt h ethanol to
yield 2.70 g. of tan SO|Id fn-béeﬂmtecsmelt at [err] This material is .
recrystallized fromMHyhmmﬁetﬁm-sghemym-pﬁﬁMﬂuml | ow, crystalline product,
- mp. 188.0-ferrl Anal f Bupedloyrimidigs4-@F)-ope 3. 10; N, 7..36. 10 =~ .
- g@edur staln::; was prepareg by gle method of Procedure 531¢ pgy r OX thyl)-5-
et hyl - y&lga eri sﬁlle pprgglsgt [V rocs:epf_?lg_sgécr stalliﬁ]e%frﬂrg Zg.' %@aﬁe pr oduct of
Pr ocedure BMRACD )455@(%6?978 7.01), 260 d), i1 46 MY, 0.931Gn,3)0 a sol ution of
2.0g. (O, gﬂgﬁ#ﬁ'ﬂ@ﬁ 1) 303962 A9 ABE 6TR 1686, 1442,181p. 115, 1620, KBB ol ut e et hanol . 15
Foasn ng OCCM{ai; fg{hl,gr @,gsgggeﬂacgcg;;t NORBo@)d the solution turns yel 55(§W in color.
The 15 mixture is kept at roomitenpérature with stirring for™2-hrs. It was
then poured into ice water wiRrpceduter56i ng and the nmixture is acidified with
gl aci al acetic acr%ﬂW%@% wxmt l)-b;nzqtlsertOhen extract ed with
S oI s T t‘“gfj ioghn? Vot Ts
obt ai neobcawrs andvlthet m:xmrg' iht d IQEr ethperatuge fok stl’ nd then . 20 NWR

[err]: %ttgr d tqexs sregn 00@! of o eg.a@;lthe]aq@@u(r n, 1), 0.95 (d, 6
J=6. 4 HZgXMrGR ‘ §°°‘§ fed % ate 592, 1381, 1315,
nﬁlm

is
1240, 1QfiKethil m.p, 262 5—26 °3L; f3 6.45 N,
11.08. ~ NMR (DMSO—d) 5235 o5 L(s,2), 316 (m4), 177 m4
2- (Hydr gﬁmgﬁg ?4062§,§8ﬂ16579’t1ﬁ?%d650[ 2359* b?P?)ylﬂWnléiﬂne 4- (3H)-one This
substance iial. RSuRl Htfg‘@gnﬁt ppgg. of Procédure 53 enploying as 30
~starting materi al the product of ' Procedure 17. Recrystallized fromethyl

acfl at e, 30 - Procedure 56 50
6-Hexyl-2-(hydroxymethyl)-5-methyl-thieno s :
[2,3-dlpyrimidine-4-(3H)-one
The method of Procedure 53 is applied to the product of Procedure 15 for the
production of this substance; recrystalhzed from ethyl acetate; light tan powder,
55 m.p. 136.0—140.0°C. 55
. NMR (DMSO-d,): 11.30 (bs,l), 5.22 (bs,l), 4.33 (s,2), 2.71 (.2, J=6.6 Hz), 2.38
(s,3), 1.31 (m,8), 0. 85 {m,3).
Infrared (KBr): 3180, 1950, 2920, 2844, 1670, 1595, 1460, 1309, 1208, 1115,
1020, 770 em.”'. - .
60 Anal. found: C, 59.76; H, 6.98; N, 9.83. 60



light yellow crystalline solid, mp. 158.5-[err] NVR [err]: 4.57 (s, 2),
2.78 (t,2, J=7.0H), 2.50 (s5,3), 1.46 (m6), 0.93 (m3). Infrared(KBr)
3350, 2962, 2930, 2860, 1672, 1606, 1442, 1316, 1215, 1120,1038 and 782 cm'

35 Anal . found: C, 58.83; H, 6,83; N, 20.46. .

35 Procedure 55 5,6, 7, 8- Tetrahydro- 2- (hydr oxynet hyl ) - benzot hi eno '
[2,3-d]-4-(3H)-pyri mdone The product of Procedure 2, 1.0 g., is suspended @
in 50 m . of absolute ethanol 40 and 2.0 g. of lithium borohydr|de S
added portionwge thereto. Evolution of a gaggeg 40 occurs and the m xtureg

is stirred at TuunILcupCIaLmCTol —42rs reftuxedTor 20 .

The mi xture is poured into 300 m . of vva?é!"ed“a?ﬂthe agueous m xture is

then acidified with glacial acet(Pq id7 g‘lf‘:?hleﬂfuct preci pitates
gl o L bfom a
al. an % 3 %\E@’nﬂ '

and is collgcted on a ki, aseh
m xt ure of &g Cﬂcaﬁﬁlhgf?d%[ﬂﬁié \idtide afid le eated 5

45 NVR (DVSO-d ) : - 5.f8630(nus. ak 00°Q.'&6n(usu@)s the¢h po@red mtet )50 ml., 076’014m yielding r ar ed
(KBr): 3120, 2940 BE s'reﬁa’ref‘uctl%%ale gsol h‘ﬂ’SUQS““"i’Z@)Gmf‘i‘S cetgig0,

10w neddles,
1040, 970, 905, and PORNGR RI(C }%3 I5120 ,2),75900%:,4)H.2095, 99 1.88\(m 4L - 88; 50
Procedure 56 10 Infrared (KBr): 3125, 3020 2950, 2000, 1760,3673, 1612, 1281, 1260, 1239,1050 10

6- Hexyl - 2« ( hydr oxynetthy)| enq,| pyri m di ne-4-(3H)-one The
nmet hod of Procedure 53Ai’é' 2?5‘55 “E'o‘4 9% hhgciﬁ’rédﬁ% ‘of -.Procedure 15 for the
production of this substance; recrystall |pzmdliregsn et hyl acetate; light tan

powder, 55 m p. 136. 0- [ ergdiyl 3-(345678-hexahydro-4-oxobenzothleno
55 NVR [err]: 1%.30 (bsl , 5 22 (b[<23 pyrmraﬁwh-zéb)mpemam ( =6.6 Hz),

2.38 (s,3), 1.31 (m Odl%l thoxider % {gswre @ﬁ)ﬁ m2844
tur mole) of the' produc

1670, 1595, 1460, 18 ced 8amdflb ole lOd 17, m ¢ in 300 ml. of hs

found: C, 59.76; H, theD&ddedwith. tBBformatnon of a red solution which is stirred at the reflux 60

19 : 20 ter(tilperature %rermght The mlxturg 1533 ed to cool to rOO[(lil t%?peraltlure 20
19 Procedure 57. (3,558 @HE ‘@f ic aci ¢ ye.low
[2,3-d] pyri mdin- yﬁ ﬁu“a‘;fgﬁ%m mh te a@aﬁé‘%ﬁﬁé‘gﬁé‘o&i& g..
(0.00288 nole) is d|23§6428ﬂé€t I n : acetonitrile containin

m . of acetic @hydrj qg;ﬁ dfp 7%}% %@% }}ibcz dileli164 H’érr"@o(qr?rn é@
[err]. The mxture i€ gk $P27M 668,01560; mﬂ iRaeisor! pbdling, t he
desired product as atipgliessy h I's recrystallized fromethyl -
acetate; light yellow n’e@bllf@md ﬁq 062@2 50!5{ N pJi6. NIVR (CDC13): 11.20 (bs, 2),
5.08 (s,2), 2.90 (m4), 2.20 (s, 3) 186 é& | nfrared (KBr),;
3125, 3026, 2958, 2900, 1760, ég e 1239,. 1050 10 [err]
Anal . found: C, 55.93; H, 5. W) %l ioGhi ﬁ, EEplhiopo
3-(3,4,5,6,7, 8-hexahydrgy 4a0¥\€kbﬂﬁi6 e098sL5 g (0005 mole) of 2-amino-4,5,6,7-

[ 2, 3- d] pyri m di n- 2- yte ah'&dgb apelbhibibghene-3-carboxylic acid in 10 ml of- acetoj:ﬁnlAcgnjiuumg on of

o7 et manol A m XLur :%1 %%%\Bnﬁgéqr H?g?nd(géﬁl ﬁénﬁ?ﬂ%ﬁtﬁ %rrﬁ'ﬁ?tﬁ‘ﬂur e 3|

30

of ethanol. A m xtur

and 21.6 g. (0.125 naddRiona1.5(ire bt iyd bakidMmpératrd. Btirgiaf)is kbntinG dak FiphOht rosm t hen
added with the for rrattemgﬂa@fe *aldrtmjplsgblcutcrdmlwvmtm qodjected byrféuatam anthwashed | ux

20 t enper atfr e o'y'l ﬁ(f"quta“: %@‘!@&Mf’%‘? al h#}' “P?P“moom
tenperature 20 and idorsHaHoitsnd Wished ok thb! filteR v ﬁ d%wcbfoﬂﬁ etic
acid. The yellow pr emtqolehmteﬂmeiweﬂww dtystaltige snhd,rmjpngﬂf59n4&5°3: hour s. at room

tenperature and it is collected by filtration; washed on the filter with
wat er and dried yeI I ovNMRI(C(DCl J’Ef(a,a 5:5rl1z),25589 (d.1, J—lssumqlé(cr,q J=7178

(0,15 5161 o T e L ST B, 1650, 3850 hoa 2148 - 05 ¢
7 15, 1650, 1550, 1464, 143(,/129
(m4), 2.02 (m4), 1,2§§¥ ]
. Anal, found C, 58.78; H, 4.97; N, 4.59.
. “ _ Procedure 60 :
50 _ o 6-Ethyl-2-(hydroxymethyl)th1eno- . : _ 50
12,3-d]pyrimidine-4-(3H)-one
The method of Procedure 53 is applied to the product of Procedure 29 toyield
the desired product, recrystallized from 3:1 ethyl acetate:ethanol, m.p. 201 S5—
202.5°C.
55 NMR (DMSO-d,): 12.00 (bs,1), 7.12 (s,1), 5.64 (t), J—S 2 Hz), 4.47(d,2, }=5.2 55
Hz), 2.90 (q,2, J=7.1 Hz), 1.30 (1,3, J=7.1 Hz).
Infrared (KBr): 13083, 1140, 1153, 1200, 1279, 1300, 1366, 1428, 1461, 1485,
1535, 1567, 1584, 1640, 1675, 2829 2844, 2871 1938 and 2967 cm.~.
Anal, found: C, s1. 19; H 469 N, 13. 25.



Infrared (KBr): 3100, 2952, 1727, 1668, 1560, 1471, 1374, 1302, 1255, 1221,
1194, 1168, 990 and 970 [err] Anal. found: C, 59.06; H 5.25; N, 9.16. 30
~ Procedure 59 30 Et hyl
(E)-3-(3,4,5,6,7, 8- hexahydro 4- oxobenzot hi eno [ 2, 3-dl
3loxazin- 2- yI) 2- propenoate To a suspension of 0.985 g. (0.005 nole) of
m' no-4,5, 6, 7- tetrahydrobeni o[ b] t hi ophene-3-carboxylic.acid in 10 m . of
gtonitrile containing 35 1.2 m. of pyridine which is cooled at 0C. ,
L Hepe IS added with stirring }.583%79- (0.010 35 nol e) of ethyjy fumaryl
chmmmmmwﬁmmm-m—of t he et hyl
fumaryl chloride and the readireasdurgibkt ure is stirred for an additional 1.5
hrs. at ic beﬁtgﬂﬁ H;rthl [Mfd}f ]qxgztr Emﬂe&eovernr ght at ~room
t enper at gPd ﬂ“ﬁ oAy ‘]?1*{’ yllEgQil %‘ﬁ‘bd y f| I tur on and

wasned solved in ab&ofiir nor&@ ddcfxdr tl{e élﬂnﬁcklh BANEBO UarboRY acid,
agueous \]lioclasélssuhed in pyndeDTlm rradusois mceverqlrasla light gneen sbld uhwiat er | aI is

purifiedsE T8 A ‘2’2‘0}]}1 r on the filter
wi th isopp F%ng w&ﬁmp b(8 17 519221209@?{%%1 ?Fﬁ‘éﬁﬁgﬁﬁ ow crystalline
solo d, m|_&8 591“21161 72]2'86;L13DWR3(6CWBB)436 ,148% 1478, P541,J5865 .1%15Hz) , 16 89 (d, |
J=15.5 cm,J Hz), 2.84 (m4), 1.85 (m4), 131(t 3,
1=7.1 Hz), Anl %°“d$’% $.3%; B, 618N, 448 45 Infrared (KBr): 2945 2930,

© 2862, 1770, 1715, 1650, 1550,prdd@dte 61430, 1292, 1255, 1172, 974, and 768

[er r] Anal found: C, gad.3/43dihydro-6thékfi-4-bhotiffendd. Procedure 60 50
6- & hyl - hydr oxyrret hy 2)xdipyimidine-2-carboxylate:

[2,3-d]p drer O'Pr“b“ééﬂi ele applledtothe
pr oduct %fdlmgﬁqg@[di %]ﬂ"g}is:iﬁg“g% T E’f“ﬁ{ t’2 yst aI lized from
3:1 et hyﬂ{z),anm@,t;ej ; err]: 12.00
(bap 1), [ Aol (KB oml 04 11496851204 124141203, (a3, 214ou15152 550 Hz), 2.90
(q, 2, J—‘748 S gé%ﬂ(%% ,_a;1d128§2%s}m tnfrared (KBr): 11083, 1140, 1153,
1200, 1279, “f ‘B‘ §504N59-21 485, 1535, 1567, 1584, 1640, 1675,
2829, 2844 2871 1938, and F9GRdjress] ‘Anal . found: € .51.19; H, 4.69; N,
13. 25. - Ethyl-6-chloro-3 4-d1hydro-5-methyl-4-oxoth1eno 1, 583,679

23752132?5,%2, rc&arﬁé%for&??ﬁﬁﬁﬁmf AR g sl a;cat o of *the

t'hod oO#at ﬁ@ﬁﬂ inQirdb-W: slnonaﬂfhd’lﬂlxturélsstl r¢dd at 09 ene - 3 -,
_car boxylthm drﬁr l%(y-ﬁcll' ecipital tl:)qzihl -G dd;hydso‘:SS metlrl‘xir-s‘!s ol ved |n _
actt ont Rl R é"r;'::aﬂwr fz,r‘ *gzn*‘@dé‘éﬁﬁ‘@mn-br@fﬁﬁ GALFDyI B acid o
whi ch i Ssofilier en¢iatn § thibridd RGCENRh@seAS a |ight green
sol i d whiydtochlerie aﬁd eow Wliea lofam saltrha be&Dadded,rthe NVR [err] 7. 30

(s ), 4emper as gl ©3m(i he mixt aithqz oured ipfpice 3" J=7.0 Hz),
ﬁ{) m er "%‘tﬂ@ '(’ﬁ‘i‘%"}eg“?ﬂe ing the $°ﬁ‘(“r"a TP RppRdund.) 5 g5 130%5 1366, 1388,
1436 1462 1478, 1541, 1586,prdckdle 64 = 10 2829, 2861, and 2879 [err] Anal.
found: C, 58.52; Heth@. a&hyrbu_dﬂryd&srﬁaaﬁsaMkam% Ethyl-

3, 4-di hydro 6- hex I- oiédt-dlpsemodme.ﬂcﬁgarboxyll)ate dure 63 from th ' ‘

[2 _d| p repare as i roce ure rom ea 'roduct' Of
Pr 3°§edur°y° are %‘lr“ ek ‘ﬁ% d%‘i%“rébﬁﬁ&”ei‘é R %ééiﬁi‘é“é“am d®¥n ethanol as
descri bepinasﬁud?rt éteteﬁn ummyrce tmdoh)aeetnraaﬂumwc e midtied-i§ err] -NVR [err]:

11 oo (bssnrreq 25°C7 foupne onand theg geflu gelggéimht @&or“ré porga gnc gd 2, J=7.2 Hz),

%:W;g g'gfq;r ogiv  rpua erediS | nf rared (KBr):
, 11 ](_’ 1221, 1241, 1313 1373 1401, " 1415, 20 1481,

1569 1689, 1741, 2834 2865Prm¢1r2580 [err] Anal . found: C, 58.49; H,

6.60; N, 9.29. PI’ dEIh!llﬁFeehyB3.4-d1hydro-5-methoxy-4-oxothreno _
[2,3-dlpyrimidine-2-carboxylate - »
The product of Procedure 64, 0.01 mole is dissolved in 100 ml. of ether o
SO -containing 1 chemical equivalent of boron trifluoride etherate relative thereto and 50

the solution is cooled to 0°C. with stifring. A solution of 0.011 mole of '
diazomethane in 50 ml. of ether is thén added portionwise and the mixture is
stirred at 0°C. until the yellow color disappears. Evaporation of the solvent yields
the desnred 5-methoxypynm1dme compound

55 o ' : Procedure 66 o o o 55
o -5, 6 7 8-Tetrahydro-2-(5-tetrazolyl)-benzoth1eno

(2,3-d]pyrimidine-4-(3H)-one
The product of Procedure 2, 1.0 g. (0.0036 mole) is added to 30 ml. of



Et hyl - 6- chl or 0- 3, 4- di hydr o- 5- net hyl - 4- oxot hi eno 25

[ 2, 3-d] pyri m di ne-2-carboxyl ate 25 The product of
Procedure 49, 0.01 nmole, js dissolved in 20 m__of 10% agueaus fluoboric

acid and cooled to OC. A solution of sodiumnitrite, 0.01 nole, in 5 m. of
water is added in drop-w se fashion. The m xture is stirred at 0C. for 30
mn. and then the bul kyprecipitate of 2 - carbethoxy - 3,4 - dihydro - 5 -/,
nethyl - 4 - 30 oxothieno - [2,3-d]pyrimdin - 6 - yl diazonium f
fluoborate is ggllected on a filter 30 anplssgiﬁﬁgdried The latter, O. 01 21

nol ., is then -auueu”l[i) oMW sS& | as fon TO [almn
St oi chi onet T ¢_exce g&mﬁw&m oA ﬁéﬁﬁp RLHU GELETR: aci o
at 0C. Wen all of azselacbluuensa ratud@ whwsmawroer was
al | oned tolnar m5 Cypregipitate lﬁumm'Bhb latter lv\axﬂedt ahd antdmted oicBi.80 g, of wat er
and the product>fil t3§;€e5d7 %g‘“’f’hel e5| "BQt dﬂﬁ?&ﬁ‘l‘ﬂ“"' 2- 353
Procedure 64 Ethyl 6o 81 o% q)
30665 s @,n 75 (m,4).
[ 2, 3-d] pyri m di ne- 2- cah’d cd’i'azonl umf uoborate salt Is prepared

as in Procedur 63 fro @‘»_H 445(!‘&) pr odyced |n Pr credure %1
yi el ding 0.03 AT mifiRa ai o Pyl of %
added in one port l 0 edcaoxasus tth@ﬁ\lx&re TR} 1200 foP D h&frShd!fRen poured. into
trifloroacetate in I&® wﬂt:raoitltnnSbhhiommetqouemdlqjtbgtfxlae Th¢ kelleptes mategali s

stirred at 25Cfor ‘scﬂ‘f t9r :&’n Feﬁf’g bangethieno [2,3-d] -
trifluoroacetic aci Glplit anad tauﬂt?é‘/eﬁ:@o elé“ i ﬁP w@e%%&h .
triturated with wat &hlo&md The mixeireds- h'ealed%r 24 hoursgt 1051 hoe reﬁs‘

45 Pr oce%terlee galere Fh°6P ed34 44’@?% @r'o(55 ﬂ»ftdﬁot hi eno
2,3-1 pyri m g 2 SRR 8 g ofi et A e | o
di ssol ved in 100 ml .y oduct as ﬁ@@&ﬁﬁ kg em ca equi val ent of

boron trifluoride etherate relatlvether .‘gnd 50 the solution is cooled

to OC. with stirring. _Asolutlglg ol e net hane in 50 m . of
ether is then added portionw s gl%;gt i mﬁlé %5 o at 0C. until the
yel | ow col or di2§appear The E%&Wbﬂ!rb&ﬂm@ atS@ memmlybt& 1d§y1 theridéesioomd - 25

5- met hoxypyr.i m d| ne mefﬁ@undmtﬂj&as evolutlon ceases The excess thionyl chloride is then
evaporated in vacuo and the residual acid chlefide is dissolved in 25 ml. of dry

Procedure 66 g’h hylfo amld 1§otetrazg 0.01 mole, is then added to the mixture

5, 6,7, 8-Tetrahydro- Fad? ?B@ur and then heated on the steam bath .
[ 2, 3- d] pyri m di3fe- 4f¢r2Hou mrfﬂw‘lfhetuprm et pounéd mbmmﬂuncerl&redlo Picld thd dsitdd36 30
mol e) is added to 3(!5“"?““Ct of o P d o
1,583, 679+ . '°°° enttr at ed aqueous .
ammoni a. Sufficient ethanol i su‘?;fi éc ° s&'liz?\éﬂsal%ol ution and the
m xture is clar¥fied by f||trat|cm-, ydaué Nau/zﬂolnsol ubIe rraterlabs

The solution is kept 4AmMWie mm%ﬁgmwmw« ofcProceg a‘ﬁéo

preci pitate forns. i off e‘ff X pﬁé erdto
yield 0.80 g. of 3, EETEM “ﬁ Wsmgn%“}? ﬁ‘ @&% 3 ?

d] pyri m dine - 402 - and c@cetarabdﬁamacdne;o gad 28 gldf(avbrami oitlwhilh p:yst&lﬁﬂ:s OFHeer r ] 40

(dec.). NWR (CDCl 3) gry&:a ha élril ntuxgteg(yw lnytheﬁtox?l Hoi 1 P rolegm he 1. 75
(m4). Infrared (KB nce to'% wn 31 a phe ’on%‘ﬂl en16 93.
10 The | attéd, etl(er-m bﬁilih@petmﬁmh thier fofl dka oﬂn&nﬁtorﬁelﬂ 152¢:. of th d@redof

phosphor ous 1045pen§f(gh topsithiecthy] ep@gr.¥he leifeﬂ g(- dh thsrmethod off t er 45

the initial exother e ‘%Eﬁ?é‘é%/;ﬁ}#‘ﬁﬁger i ‘rqs fﬁéﬁé f’(%@a nobetherr] .

for | hour and -1 hen 280+ Per ‘al

col I ected”on the f| I teNMRl'ﬁQO():G! o1, D02 586(t6e4) i 162 (nsS), 492 (ol(3). ed to e/l eld 4 -
chloro - 2 - cy® a‘FdZEfKBr)E 8%310 3r}980, 2680 28100 145R0! 3PS 1310411190, 1150,  s0
pyrimdine - 4 - Anﬁh%‘md 53I1 sNdw;lsoI ved in 100 m . of
15 di et hyIforrram de cont ai ni ng 1. sodi um azi de and 1. 0 g. of

amoni um chl oride. The mixture is heat edeQ?Pd“Zﬂ 6hours at 105-[err] The

mxture is pourgd into ice watbEthyd-di %‘t‘ ﬁ%ﬁﬂ&n’“ﬁmdo -2 - (5 -.
tetrazolyl) - 5%6,7,8 ot Ly B tingjm‘& At 8%y piboscidl) -

one is collected. The wimlsubitution o methy usbaymmtn alre 68 to
equi val ents of sodi virlhthedesited @rafiueisol ved i n et hanol 20 y| eI ds the
desired product as the sodiumsalt. Procedure 70

60 Ethyl 3,4-dihydro-6-fluoro-5-methyl-4-oxothieno _ 60

[2,3-dlpyrimidine-2-carboxylate
2 - carbethoxy - 3,4 - dihydro - 5 - methyl - 4 - oxothienol2,3-d} -



Procedure 67 5,6,7,8-Tetrahydro-2-N-(tetrazol -5-yl)carbanyl

benzot hi eno[ 2, 3- deyrlntdlne 4- (3H)-one 25 The product of Procedure
32 is treated with .20, of thienyl ehloride at room 25 tenperature_until
gas evolution ceases. The excess thronyl chloride is then evaporated in
vacuo and the residual acid chloride is dissolved in 25 nl. of dry

hyl f or mam de. 5- Ami notetrazole, 0.01 nole, is then added to the :

ure which is stirred at roomtenperature for | hour- -and then heated on
for 2 h0qr 679he mxture is then poured iﬁgo wat er and

3- But yl %ﬂm‘?l%' ? 1% b gﬁ% red as described in
s ) e e R el R A e

hem hydr aseed és ¢ ficnent and heating is continued until gas evolutlon is no longer A m xture of
2.79 g. EUdah r%l)iuw cqojed, tprumdmthoratanaaé éiltiaedcto yildtheldegired3 . 5(0. 01 nol e)

of n- but PERYWE in 50 m . of (Wé?l et hanol is heated on a steam bath at
reflux tenperature fo 6I:)r8 exatl@ral-SloblSothind NEN PoOUr ed into 500 m: of
cold water and extrac médieO-QtokiReh extract is dried over

magresi um s U‘bfaesbmud:ﬂof 0. 01am e pbthee:raduataid’rocnduradircand 0.3 oreeofz 830g9. of a

A B Cl A e o 2 s

renoved lgyo dxhrtcraaﬁmometh dwmsatu by biodi® Bicy@oicxyiieioReamRéd Bt ed in vacuo to a

br oMn oi ﬁltmno:cr'i‘hc itk ip anegis|spdiem bishrbopatepglution, et her-| ow
boi ling %’ é%?gﬁit tpz‘ls% “’f‘ s“t"bs'&“ |%"aﬁ°’5qé§%g° st the desired 45

product as er is 'saponified according to the
met hod of 45 Pr ocedure andPt‘Q‘fEd“F‘e%l t| ng sodiumsalt is recrystallized

_ from i sopropanol et héi"h)tléﬁ [blof t he desired product ‘as an
of f3%hi te PeuREfure Eﬁgm %rﬁ‘ 20),- .4 04 (h2), 2.58
(m4) 1. @25-? )%'ocyao Bnhﬁa hen5 - carboxyli dterial 930, 2860, 2680,
2635, 1530, 1450, 1390, 1370, .}3150 50 1135, 905, 821, 780 and. 744
- [err] Anal. found: I Procedure 69 .
6- Eashy! - 3, 4- di hydr o- “‘ﬁéﬁ"%‘“ié;‘]{ °m%§fo§ i s
pyrim dine- Z‘hcaxabm tadgeeddn d’rqmdhrdm sadonverted to this product by the 5§ The met hod
of " Pr ocedisthod@f Prage %fi ed to the oxazine produced by Procedure 23 with
substitution of methyl anmine f ®fockdige it yl ami ne used in Procedure 68 to

~yield the desi red prBdgnczAsPtmmﬁw-ao:?dﬂyﬁ&epta[b] Bt hyI

3, B0di hydr o 23yd1 113 e sanboxylate 0.
o oy e R e b o 5 - Tt
naa.dlhe startifg)thdtéRalll N - i azoni um fI'uoborate, 0.03
m)l e, |s prepared as descri be 'n edure 63. The latter is thén heated
|n n oil -bath W|th ggtéa,tseﬂ Efd [‘a o%"l.mt carry of f the. boron trifluoride

rated by this trea’t[maal m @S about [err]. is38ufficient

bcn 1 n 14|

a

and heat'i Thesprodmto dure 155, 0.0) arfol & ¥salissdlved!in & fixfite b3GAIofS = evi dent.
The resi gé‘ ?gggeli mltﬁr:&gédt?ll\gllt hgvat 81C. '@nd!gmtdittgrtg to yield the
des red f;'éﬁ?j . oxobenzot hi eno

-d] pyri m d| ne- 2- lcargoxa igﬁ“& rg' "§‘re§1s co & a sol ution df’ 0.01 nole
of t he prod of Pr ocedure 5 1t
“di cycl ohex ﬁgﬁﬂ %ﬂgil %&" dm “z?”’ ?7"r1‘ fd there is added
0. 01 nol g; oD Qn@nom ofldiet uuse ofs stirred at room

t eMder at ubseluteoatha&ohs sddedndla shionlof sqdfumea deapreﬁaaédefrom Sehgn adsled t her et o
fol | owed®: ertsr r 2 tﬁpf absolyte athan dl?rertcpsFF rrérrrers I nsol ubl e by
pr oduct ;6,‘ WIW %g&l“ffy co{,’i ;:t N et i l°"’dThe filtrate is
washed Wy aitl: drfs Ozﬂidﬁﬁu-Sm&Q lby rmhusa e fiRfak i§ utmmldlﬁed 15 the organic
| ay¥r sep&ha\ﬁ@d (2A anadt) iob akcetiv ecid dingpived in3f0nl| éfavater. Fheanganltingi on 5of t he
product which precipitates is collected ona ﬁlter, washed with water and air dried
to yield 194.6 g. (0.7 mole) of the product of Procedure 2. The filtrate is acidified to
pH 2 with concentrated hydrochloric acid and the resulting precipitate is collected -
on a filter, washed with water and air dried to give 264.8 g. (0.99 mole) of the
55 desired product. A portion thereof weighing 25 g. is recrystallized from 1.4 1. of 55
dioxane, yield 18.2 g., m.p. 223.5—224.5°C. (dec.). .
NMR (DMSO-d ): 7.45 (s,2), 1.79 (s,8).
Infrared (KBr): 5520 3360 3190, 2950, 2860, 1730, 1640, 1565, 1530, 1460,
- 1410, 1360, and 1290 cm.”
60 Anal. found: C, 49 04 H 447; N, 10. 25 o ' : 60




solvent in vacuo affords the desired product. Procedure 72 Ethyl

5, 6-di hydr o- 4o0x0- 4H-cycl opent a[ b] 20 t hi eno[ 2, 3-d]

[ 1, 3] oxazine-2-carboxylate 20 Procedure 4 is adapted to
the preparation of this product by using 2 - amino 4,5 -

di hydrocycl opent a[ b] t hi ophene - 3 - carboxylic acid as starting nmaterial. —~
Procedure 73 Ethyl 3,4, B, 6- tetrahydro 4- oxo-cycl opent abl 25

t hi eno[ 2, 3-dl pyri ni di ne- 2-.car boxyl at e 25 The oxazi ne
produced in Progedure 72 1S converted to thl 3|%rlduct by the rret hod of
Procedure 5. Peeteture—r4 oty STl . .

t hi eno[ 2, 3-dl [ 1, 3] oxazi ne- 2-car boxyl atePTdtedmeﬂhod of Pr ocedure 4 |s
adapted to the prepar atTleoEq“gf this sabbalgtgé‘ﬁ%eglbmlrtlsubgtl tution, oL é],‘ 42
4,5,6,7 - f\etrahydrao _- ng sthe
starting rrta}-él al . 8 Fnd &2 Elrlgs‘genggn E:%I‘Tpress usmg%crll 11/ mcl?%aqﬁaéﬂﬁn e% 3{‘1 ?
(3,4,5,6,7, 8- FEXahydr(Pdodume’mmuﬂreemo [ 2, 3-d] pyrim din-2- yI)metiﬁ lg ormat e s
The produet of Proced @OSB’TC%l’theﬁﬂP@dlf%%CmPS@BPWed ina mxt u?lgocﬁ‘ 30 ni.
of acetic anhydride a ar linedendig@% formc acid at 0C. The mmbtﬁe i's

then allowed to warmmgﬁeg /A dterger at ur e W|th stlrrlng during a pmrg od of |

hr. |t |Stthenﬁ QUI’ into 200n1 ice ter ndt [ mat e :
ester is colledbea . fhibe T “ o pf%;z; il vy B0 10
N-[ 3- (Ami nocar bonyl ) mg rga Jats, But 2 tl;nfg M WweigiGhd A
suspensi on of 392 g. ta(;lat ﬁzemvb@))rmélyz - am no - , 7 - tetrahydrobenzol[ b]

- thiophene - 3 - carboxam de and 321. 2 Ie) of diethyl oxalate in
5 1. of 45 absol ute ethanol is adgﬁg gr ne ut| on of sodi um et hoxi de, -
prepared from58.6 g. The fBlidwinginfrediRht g cte'npwgtellforq{p&#aﬁ% ute 15

et hanol under- ni t r ogmske 110Eandithelsolutior is filtdréd thial, gmﬁn Embrad filleghaving apereisizé | UX
tenperature for 6 hrsfo‘tﬁn'dnthen refrigerated overnight. It is then .diluted
with stirring to 151 . A finely divided preci te forns
which is renoveg by fi f&%’,%e {ﬁg,fé sbtogite 1S carefully aci dqulsg’ s50 20
with 150 g. (2.5 nol e)Sodfunapie*phatealmffdredmpHI ved |n 350 ml. of wate?.5 The

resulting 50 product i tat d on.a fil hed
with water and air dfoh ﬂt’f@, i%s Eﬁﬁoﬂg‘, ”ﬁo’i ‘3? 85‘“"‘['?%“8 'i?ﬂl? s[ez\ﬁacf
Procedure¢2. The fil trate I's aci-d |ed to pH 2 with concentrated
hydrochl oric acid and the resulti ng pr ecnlbpttedtue Ms collected on a fil ter
washed with wat2r and air dr| ed to @ Igh alaglen99 mpl e). of the 5

gezl rled product. A pgr Qll;(g eaéFVg}f’i%f ‘gf%mfhﬁ g’f&?ﬁ’%@&lﬁf’{;ﬁ' %ﬁ om

of . 55 di oxg dxeM

(DVMBO-d ): 7.45 (s,2), 1.79 InfraredsquBr 3520 3360, 3190, 2950,
2860, 1730, “164Q, 1565?r°%39 P‘P& re &4 pglveris: @v%rﬁﬂesrzfqofererr] 890 4. .
Anal . fQund: C,~49. 04’La'Etosepo ons | 250g 30
60 23

23 Procedure 77 Tabl g Ttt;g: me%t £ “”ft’f:t g,tmvftm s

bl ended in the dry s f, Qdapsal

press using an 331/ 32co ngii)é—dmdgmfmmenp'em .es : Pr oduct of 35

Procedure 29 Procedure 80 50 0 g 5 Sucrose

pregranul ated for direct: O'{'Tﬁr o) é) 9 Colr n starch
-6-hexyl-4-oxothieno-[{2,3-dlpyrimidine-2-carb
6.0 g. Mcrocrystalline ce %%odlum salt hydrate C,,;H,N,0,52Na2-1/2H,0 40.0 g.

Magnesi u m stearate The method of Procedure 3 is applied to the product of Procedute 62. gt thé 0
Thi's batch sizetis fmnclpsnemf thezighation period thernsedudis pracipi déwadm% n?a@m nmy40
10 suppl yi ng 50 ny. era F‘t?gi“?‘ﬂﬂt‘eﬁl e eiatinopsppcinitat s@pgis P AP Ag
from 25-200 ngy. nay cr:r@d)eu NG244)8, $RR,2] RGNaghenNism,Hud.or@, st | ng
t he wei ght' and - Infrared- (KBr) 11265 1346 1375, 1429 1471, 1495, 1579, 1605 1660, 2828,

45 - 2861, and 2880 cm.™. . 45

Anal found: C, 42, 34; H, 4.70; N, 742

) Procec_lure 8l .
2-(Hydroxymethyl)-6-hexylthieno-(2,3- dlpyrimidine-4-(3H)-one
The product of Procedure 62 is converted to this substance by the method of
50 Procedute 53. The product is a tan solid. 50
( 3%\IMR (CDCl,): 11.60 (bs,1), 7.14 (s,1), 4.79 (5,2), 2.82 (t,2), 1 40 (m,8), 0.91
m
Infrared (KBr): 1300, 1467, 1590, 1610, 1660, 2822, 2860, and 2878 cm.™,
. The compotind of Procedure 28, and the disodium salt of the corresponding .



tabl et size appropriately. Procedure 78 15
Sol ution for Injection The follow ng ingredients are dissolved in

_suffi e 1.0 1 and the solution is
filtered through a rrerrbrane filter having a pore size of 0.45 [err] Product
of Procedure 44 . 0. 25 0 g 20

odi um chl oride to nake isotonic _ gs
Sodi um phosphate buffered to pH 7.5 The

Igered solution is filled i qt5§3g,}9ean sterile arrpul es and flgre seal ed

UFT UVVd(ny b"L EII I I Zdl I UII T IT dalil Aul UCIT AavcE. I"I UDCUUI C l::l Ld
Powder f°6I H)ed in Procedure 43, are preferred spectes as 1nh1b1t g:fe ol | owi ng
1

i ngr edi e;gf‘ gmt g‘e’ﬁsépé‘,é,g‘ 5;8“ ﬁrﬁomgpa,dlﬁrf s'u ﬁgel ati n-tapsul es,

each corimmedlauegxyﬁaseigtmorf readtion N xrhanraalp woere chils xc2ﬂumug is:olie t he acw

i ng? edi emmfewredtpte toits mre@eegrdmeteaolubgm bheliﬂ dsutted i;galrswscﬂ es 6f a few 30
M cr ons or application as drops, spray, or aeroso e nasal. 30
osmon for .deposition on.the nasal mucosa followmg instfflatio
Lact ose sﬁﬂ % that of Procedure 80 except for pulverlsatlon to particles of a few. 29°- 0 g. The

f or egoi mylcms gumeten:mmbe énaployéd. gitean| ansthe iﬁsﬂsmxc latgess are suitable for
di dPensi lo%rwete ed S p ad 'ugrl "8 br¥ath act uat ed
devi ce. ?n P Efgf‘gj% egﬁ'f)%@ ! made to give
capsul espagd 79 m ramlotaa,ln m ﬂaigs oo ve | ngredr ent .

35 Proc edu p@@c@non depdnibi |is chemncal y related to the present

4- d%ot h| %ﬁﬂd mﬂé %@gﬂé% td 1A QYA thistsal t hydrate [err]
The net h ed d‘es&fbﬂ c&xﬁ&u@ds%&%m%sxtﬂﬁﬁcedure 62. At the
- 40 (faihnd wshnmthecnf:oﬁehrftheamnmm period the product is precipitated by

 addi ng i sopropanol 40 to the,ére ct n mxture A white gel atinous
prggrprtate forns )gl Iter and dried. NWVR (CFCOOH):

(s Imsmtaon, cetu o e o G di Bl 1o, | Nf far ed(KBr ) :

the ,reékj’s%hzedE‘ZQ acét@ﬁlﬁrle,]tﬁ6018638-28 45 2861,
and 288 ) o 1" 45
L. foundy %5) FHACPAES, Gn
) 48 7. .65
?fk-tydrqayrml\g ﬁ’gg%qu f:gbsenojyﬁ éﬁ\és] 8 %ﬂne 4- '('?FI one %Sne product of
Pr ocedur e 6R: (KBrk daneB Q,cBlS(b 17301. $68§ul§§(l aﬁﬂﬂel addelzsnatdno‘d of - 50

- "Procedure le gv body wetght in‘the rat PCA B
50 NVR (¢ ‘??ﬁﬁe%g(‘ "er"j“be‘I °i£“‘ie§ﬁ"gh°%°99 (s,2)., 2.82.(t,2), 1.40
(ms8).. 0.91 (m 3). Infrared (&¥edure8300;- 1467, 1590, 1610, 168®, 2822,

.- 2860, and 28 i3hyl @lokd-6 pbitylAPiRMED, 2d) rt’mﬁaﬂﬁrzea%%xyraad the di sodi umsalt of
t he corr eshadnethod of pi‘dbedure 4 is applied to 2-amino-5-pentylthiophene-3- 1, 583, 679

24 car b@@éh‘;gg:‘ég%oy%%t UESIWW%@M@@@G sghids resrestallizeed species as

I nRK bi t of sitivity reaction: The cosy espondi ng

_di pot asz}:ﬂzl;n:)hgsnﬁégDngD (usaaiamrr 1beﬂmmswﬁﬂpﬁmme ', is particularly
preferr f hy.BiHz ersensitivity reaction in
Pl o vindRAKBD 0,86 ity oo 1D, i 148, B G r o 3 " Boe Lot o
potency and water sol ubility Rrbedbra88er is suited for use as a S nasal
solMation for Ei]m@|4+080:'6-lpm‘lbybﬂ'l-tllﬂﬁnp-$23-é] Aalo amremrhosmteto t he ndﬁ;al mucosa. A
powder c

PReurf 1 of L el ;°§ e pe;?da“ﬁr15aeétratrtf%ﬁr°ap@"%ﬁf°rvbrt%u| veri sation to

part | cl es naB Foed: K0, G8.61SH 04 887N, e5.22tmay  be enpl oyed. For deposi tion on the
muco eawnacncangaa(qam 0 Hz), b5 (t.3.51 1dH=,i 183 (r02,), 2493 (112, T.@He)| | s4pr ef erred

SySt em ct ‘fﬁgﬁ%a?[@gn@aféhﬁf' %d) "i‘i'faol‘a?%”ﬁzd‘gw%o 19 %rsaa] ~rectal, buccal’ and

par ent er al S0 be'¢é ot assi um sa (Procedure 97)
exhr bits the foI | ow ng [err] Rrened'ers 8n the PCA test -described on pages 79
ats: or aIEtIlyl'&-liUpr l-4-¢og-4H-ih -&Jkdidugloxam!#-qag’oxmge A publ | cat i orf

deé ribi i 9cT\.x?oxy ic acndﬁ‘or tfte ;gﬂ%m%eﬁ 1e9des1§e{g%f%gsctwp{l is’ I‘Eﬁ}'%%‘h‘;

from di-isopropyl ether, m.p. 87.5—88.5°C.
Anal. Found: C, 53.76; H, 4.79; N, 5.15.
NMR (CDCL,): 142 (d, 6 6.5 Hz); 1 48 (t,3,6.6 Hz), 3.27 (septet, 1, 6.5 Hz), 4.57
55 (q,2, 6.6 Hz), and 7.32 (s,1). 55
IR (KBr) 2980, 1780, 1740, 1585 1475, 1430, 1315 1205 1160 and 760 cm.” '

Procedure 86

Ethyl 6-butyl-4-oxo-4H-thteno-[2 3-dl (1 3]oxazme-2-carboxylate
The method of Procedure 4 is applied to 2 - amino - 5- (n-



15 disclosure is Arya, V.P., Indian Journal of Chemstry, 10, 1141-1150
(1972) which 15 discloses the substance descri bed above in Procedure 2.

The fol |l owing procedures describe additional conpounds and conpositions

falling within the scope of the invention. Procedure 82 20

Et hyl N-[ 3-(am nocar bonyl)thi en-2-yl| oxamat e 20 The : N
met hod of 'Procedure 1 i-s applied to 2-ami nothi ophene- 3-carboxani de to @
yield the desired product which is recrystal lized fromacetonitrile, m.p.

186.0- [err] Arﬁl Found 'C, 44.52; H 1@583'@79 11.56. 25 NVR 25
[err]: 1.34 (t=S—701 A48 O tZ).. 7.00 25
(dl, 6.0 Hz), 7.80 g wixhth pz_ﬂop %9 t?gr e %Tils resultipg plogict rSReCf{sreE!fzid fre |5

3390 3180, 1730, 16¢ er 42% 242004:9280 [err] This substance
exhibits or@/ [err]=4. ﬁmm(dm:l Y00.960@, elysa\m)ghso (tﬂ,’lhuz)r,aiﬁoeﬁm 2ozt 02

antial | ergi cractivi H})’Idké gigs'})’ %%ng@gw?%ﬁgg? 1430, ?573 1320, 830, 960, and 770 cm.-.

Procedure 83
4- oxo- 6- pentyl - 4Ht hi eno- [2 3- di[1,3] oxagl IOElj i%75‘erboxyl ate The method of
d)

procedure 4 is apptied 3 acid to
yield the desired prOd‘Pﬁeyl%e oggb?)% & ngﬂ;‘ens@( ﬁs%'ﬂg'% i&ffrﬁQﬁﬂ
di -i sopropyl etiher, bwtagml aﬁ& 03 g ®f 5—t615enesulfomc acﬂnvaladddaothmtto (rhe Eixt8R; isH, . 10

5.62: N, 4.66. refluxed for 3 hrs filtered while hot, and thegpy T_E ryst@hz\;g opt | 3,
c.0ke), 10 (1) g gl el i o T8 TG0y %
Hz), and 7.31 (s,|).. IRM ;,32% Hz), 14703, 71(5&9;.13{1(3524), 16:8@,.2 1820,
1130, 960, and 1770 ﬁeh and116 (bs,1)

4- 0x0- 6- propyl - 4H-t hi eﬂg IfBZ) §19?] 29[79 1:315(9){%??1 éo 2486’61!%88%9?%@ and 770 9B The

met hod of Procedure 4 is applied to 2 - - propyl thi ophene - 3 -

e T i i oo

NVR [err]: 1.030(t, 3}6 1ifctipdHf Procédufe. (The Brodutt i phiified byl clBFmetegradhy on 5211CQ2e1(t 220
7.0 Hz), 45 4.60Y gﬂowfoxm elutzmdan;d earY(tglmre)i franlsen(sraywl g d921.8800

1750, 1375, 1330, 11 Rgﬁgﬁﬁ ;gaﬁ %l]z gg %grocedure 85 Et hyl

6- i sopr opyl - 4- oxo- 4"“% I(t 8’4 d @Hﬁ)afmlf,ﬂ@}fz)?’l@lﬂdl '
The met hod of Eﬁocedmrlez)4anki$10£r( 1.ed - i sopropyl t hi ophenegs

- 50 3 -<carboxylic aHiﬂCBrbﬁOQOhlé74§)ﬂ@@ul§§0,é4ﬂool‘46Q ﬂl%,sod‘ééq 1 198 apd KQiem-"\whi ch
is recrystallized fromdi-i sopropyl et heE, 87. 5 [err] Anal Found C,

5376H479N515 NI\/R e? %iﬂ

ol (e 1 8 oo R s ity St 1

55 | R (KBr): 2980, L1fiBWing thibmatobingins Eneqilﬁﬂ&:ts dtubéicoid 7
[err] Procedure 86 Rtlitive tdthutagine stanunx)mdtbml hmémr-d IQPchedilre 23 is included in the :
[ 1, 3] oxazi ne- 2- car basagtien wixtyse Thﬁé’ﬁ%ﬂmﬂflctpf B'P,‘E‘Bﬂ’r%”i“ PL applied to 2

15

S Amino - 5 - (n - al. Found: C, 53.86; H, 5.65; L% 2.
25 butyl )t hi ophgne _453% R (CDC). 136(t3 7°d{z)+ﬁ3(tf3ézs%fl?r291 @27, Ha), 572, .

recrystal lized from di 1R€omR):2970, 1735, h690 1560,15357 B7Q,-1p20; 1240, Atsland Fi2Q ;™. C,
55.42; H 5.24;.N 4.93. NWR [err]: 0.96 (t,3, 6.6 Hz), 1.50 (t,3, 7.1 Hz),

1.60 (m4) 2. 92 (t,2, 7. 235 Hz) 4l Q‘Pc "‘2&9;?7]1 Hz), and 7&‘33 (s,1).
; ro - ien pYy’ e- 0X
I[ eR r |(, ]K Blrgl), 00238? 2980 1321 !?ne o%g?l’r;%ed?}r!{:y;}sg;gphedgto ethyl 6Il methy ox@tﬁ 4l?l70
ﬁg -12 3-d] [1 carboxylate employing ethyl acetate as solvent. 40
6- et hyl - 3, 4-di hydr 0 daysfammb@ﬁ»manﬂcmﬁsmkmmxisaemm oduct

of Procedure 29, 5.05%. etl(aﬁolomgp 1204(59-208@@ ssol ved in 20 n1 of 10

butanol afid 0.5 g of pAnal BemdsQl sOIS; ¢, acl3dN, 41.64ded t & mxture -
is lo refluxed fqq O%M% OMSQidpk bIodh3.IfiHz 215?6{5'3)’&143(%%@05?\56 (&1 895 ch 45
crystallizes on” IR (KBr) 3280 3000, 1750, 1710, 1480 1310, 1285, 1180 1025, 845, and 760

© cm,™!
' Procedure 91
Ethyl 3,4-dihydro-6-(1-methylethyl)-4-oxothieno _
50 [2,3-dlpyrimidine-2-carboxylate - 50
The product of Procedure 85 is converted to the desired product by refluxing -
with. ethanolic ammonium acetate and acetic acid according to the method of
Procedure 5. The product is recrystalhzed from ethanol, m. p. 182—183°C _
Anal. Found: C, 54.01; H, 5.19; N, 10.42. _
55 - “NMR (CDCl,): 1 40(d 6 6.5 Hz), 1 51 (t,3, 7.0 Hz), 3.21 (septet, 1, 6.5 Hz), 4.52 55
(9,2, 7.0 Hz), 7.33.(s,1,), and 10.6 {bs,1).
IR (KBr): 3100, 2960, 1740 1690, 1570, 1480, 1300, 1185, 1050, and 765 cm.™".



cooling, is collected and recrystallized frombutanol, mp. 116.0-[err]

Anal . Found: C, 56.06; H 5.73; N, 10.14. NWR [err]: 1.03 (t,3, 6.3 Hz),
—71 42 (t,3; 70-Hz)—1.8Ll-(mdy 302 (g2 7 015 Hz), -4..61 (t,2,-6.0

.50 (s,1), and 11.6 (bs 1) 15 IR (KBr):

.;00 2970 1745, 1680, 1660, 1480, 1290, 1185, 840 and 770 [err] Procedure

Et hyl 3, 4-di hydr o- 4- oxot hi eno-[ 2, 3-dl pyri m di ne-2-car boxyl ate The
)oduct of Procedure 82 is converted to this substance by adaptation of 20
S|I|ca gel 20 using chlorofor

e et hod of Procedure 2. The pssxiet is purified by chr orrat OgY ¢ aphy on
TqQr el ut 1 Oorn, ang IELIyDLal —ret~f r om

| sopropanol, m

NMVR ( CDCL3): ) B¢ '%?“'é“ thyl)d- tggmgzﬂfrdleyws‘meﬁ 60 (d,, 6.0-4z), 7.76

(d, I, 25. Tfﬁ tﬁoddit) of dur& h 3}8 l -with ethangclic sodrum hyd ﬂ&

0

;m:-—o g
-

<5°°°§ 592 Found: C, 78: H 3.80; N, 12.109.
25 m (K erd@@@@the ddmedt!téaﬂl‘helo@aﬁd rehétidh, m 1190\5nd 1040

[err] - @ﬁﬁf uogc leg}pth filtep Itjpai led and ground ina
or s o e oar.;d“ gL Sl gmestl of Procedure 69
S repeattbddeom talt, hat the sapon| f I cation step §°f oW ng

chr &t ogra % 6ecu| ar eqw val ents of acetgoc acid 30
relative tog éi( é 6f ?gﬁ({;"il@ c‘%"g n Procedure 23 is

i ncl uded |nthe reacti.on mxfure és red‘ s ct |s obt ai ned as a dark
oil. Anal. Found: C, 53.86; HPréedbs 9N, 9.58. NI\/R [err]: 1.36 (t,3, 7.0

) e H& T ﬁgs"f rocedure sé’(‘;? l:reZted with be?l?:f;ﬁc amrrl;g(t)lfz’rlfaacetate ' (q

o R( KBr) r2Saalioad Ao AbaGr ’i‘;gﬁ;; oo Fragggurer2 2be Preses inng 1020[ er r]

Pr ocedur e 9@nkk nd C 55.58; H, 6.02; N, 10.00

3, dogli hy&is%z(‘é %%zﬁai‘)% 12523, 3 [7i9yHA)A. ﬁl(nﬁ),zzsg))a((gmaxyl at (Zam'(lj'he net hod

of Proce s,
hi-eno - 3°d] 11, 3’] OXAzl 49(913002?};8'1'8?0 a%’nBP&Prn ethyl acetate as
soI vent . 40 The product is r@e@uarre& as a crystalline solid which nmay be

| recryst al I I zﬁﬂylﬂr"edihyﬂﬁ% 6obEptOpyl-tHidnl2, 320 Pyr hidifd-3-Larb)@lare FOUNd: C, 50.13; H,
4. 12'3 O ProfipgR § opgdure B4 BEotiverted o the desiyed pPodnbt Hy3reamend. 36 .(q, 2, 7. 0

) olic aceta method of Procedure 5 ‘except 25

iR (KBU()°C 4586 d‘gg:"d P}%F‘*%%d“’{%é‘&“’ from sthanolamp. 16950 1025, 845, and

- 760 [err] Pn@eleﬂemrd 9,154249hy{ S&,94Nd|lo. ro- 6- (1- net hyl et hyl ) - 4- oxot hi eno 50

2, dlpy ié (E%D%)ﬁigg}}z #Ha), }52 (t3 7.0 Hz), 1.88 (m,2), 2.90 (1,2, 6.750 The product of
Procedur & SiR (KB M0 8, s Ponn RAURLS R fhoxing MLh. .

et hanol i ¢ ammoni um acet ate an ‘acefic acld actord &M | He net hod of

Procedure 5.5 q«g |s r Brqeedure, 93 zed from et hanol m p. 182-183C.
Anal . Found-nl oxélﬁf tyl- len(% Jpyri lne-2-carboxylaWR [err]: 1.40
(d,38,6.5 tdﬂ)nentlmﬁﬂ-etﬁ cyacetg intfr :%%‘ %t b4, 523f 55 (q, 2,
7.0 Hz), my3hiod(of PmCNurQaﬁhd'héﬂ'o&w( isSecb)stalhlz rxt h§3§60 740, 1690,

1570, 148&1? ounéigsngolﬁé’szﬂng §9 Lerrl 26

5 00 by eI L gy o %ﬁm egibounie

aci d di sodi ): 13100 %rl@ﬂlld;'tm,otﬁ%?rlw:eum elﬁllmaﬁwﬂoehy-zed with ethanolic
sodi um hydroxi de 5 accor pobdiufegt he nmet hod of Procedure 3. The cool ed
reaction mxt urmlaym.smgl.s. .mtmpmmgpang.lo[m& the product col I ected
onafllter |s mrxmldine- Bigoteddiugh aRr tar. It fails to nelt when
hedf ed i g sa v t eeamhqamfnwah tlmedfymhs casrespanded to
t he hydr g efca@ ass'ﬁ,;t pxide n é?gg ke e di sodi um sal t.
10 colledexhibn a Emrnu 1s 811011 and cﬁredm r:e?{ when
10 heated in a capillary tube to 350°C The elemental analysis md1cated that the ' : -

50 g;'l(:duct was obtained as the hydrate containing 1.75 moles of water per mole of 50

Anal. Found: C, 38.66; H, 4.25: N, 7.20.
0. NMR (DzO) 0. 88 (d.6, 6.0 Hz), 1.89 (m,1), 2.40 (5,3), 2.61 (d,2, 6.5 Hz), and

55 R (KBr) 2840, 1650, 1590, 1560, 1535, 1470, 1415, 1340, 1040, and 800 cm‘1 55

Procedure 97 .
3,4-Dihydro-3,5-dimethyl-6-octyl-4-oxothieno

2 3-d]pyr1m1dme-2-carboxylrc acid sodium salt
A mixture of 2 34 g. (0.0064 mole) of the oxazine produced in Procedure 4,



-

NWVR [err]; 1.15 (d,6, 6.5 Hz), 2.90 (ml), 7.20 (s,l) and 4.80. IR (KBr):
2860, 1650, 1570, 1425, 1365, 1340, 1060, 840 and 790 [err] Procedure 93
Et hyl - 6- but yl - 3, 4- di hydt o- 4- oxot hi eno[ 2, 3-dl pyri m di ne- 2-car boxyl ate- 15
The product of Procedure 86.is treated with ethanoli'c ammoni um acetate;

15 containing acetic acid according to the method of Procedure 5. The (3
Found: C¥ 55 .58 W 6 02 N_10 08

m p. 144- [err] Apat=
vvvvvv = 2
(NS, 7.0 Hz), 4411 :Eiéfgo%é.gqcoﬁs @@hﬂ%ﬂ@e (0'0&162@19-), and 590)z. (M)a%= EE 7.0 Hz),
1

product is recrystallized from et hanol ropanol

7.40 (s,1), 11g :5:1 cid is heated in 40 ml. of absolulte ethanol ogl : 3110
t escribe )
2960,( 1740, 163 uﬂ#@ e e kL n B ol ietse qaéd). @ﬁetdtmes 94

Et hyl - 3, 45 di hydbtined-asxie potitaihing 6135 ;esw ter peri miolpof thecaltboxyl at & The
product of Proce un 5 a% t r eat ment
S T ﬁé&i@@&%&%@gﬁéﬁﬁné eﬂfﬁ’& e
Procedure 5 exaept hat "acetic acid Is om . The product i's

-recrystalpi zed from et hanol mp. 1pQcedusy 68 Anal Found C, 54.49; ib.

5.29; N, 10.53. NMR [oene,ly:.zrhye&x§ﬁe§y|)tﬁe1§>uzs)drpyhnﬁanu-(m 7.0 Hz), 1.88
(m2), 290(t2Th6 3o ve%rﬂh géﬁnz 35 (s 1), and 11.5
(bs | ) € product of r'roceaun 0 1570
1480, 13Q5, 1188 meHReS! Prafsfurey: ??‘ff 86°°d¥f?aﬂ"§%?°‘“ °“"?:P§‘§’° A3

Et hyl - 3, 4-di hydr omﬂﬂ @Boandi-qessisy] Ht IsisenN] 20.83.dl pyri ni di ne- 2- car boxyl at e The
oxazi ne pr oduc(gg}NMRRC@@Mlﬂf% (83 6i0HD PSR- ’ﬁdt% Hrosﬂﬁr%&?)' B2 35
treatnment with t t d accordi ng
S e ot oc AR SZR A 40368 S, 15T 106, 08k poel, 2o0

m xture @b ethanol and isopropanol, Pmcpdurel_% [err] Anal. Found C 572022

H 6.20; N, 9.52. NWR (CDCl 3 Sot)ltxaif rtN@al Apnlicatiep, 1. 40 47
7.0 Hz), 2.88 (t !21"/750t9nq'o°f e prody f%ﬁd ﬁzlspffp "- 1) and
117 b 5 Adopia quattly of bale iy Sy 60, 1740,
1690, 1498, 138btonis soltion] TAE pHITE adjited & pH Rwitleﬂynreclﬂkﬁlc Soidoand me

3, 4- di hydr o- 5- paedisp| lseﬂa(:liag%tlm;lﬂot%w Yroppesxer: $reh sftachmegy) for nasal

pyri ni di ne- 2- c3APHEARPOPS ¢ aci d di potassium salt 45 The product of
Procedure 28 is hygliaat waedLRmtig.eat nent of 1.91 g. thereof with 45 0.86 g.
of potassi um hydr bXA demmghiuad bhwieedFernmul50 ml . of i sopropanol. The mixture is
heatfed at reflux with stirring for 4 hrs. &t is then allowed to cool and
the product collected on a filtergSIt is ound in a nortar and air dried.
It failed to nmelt when heated in a twle to 350C. The el enent al
anal ysi s 3ondi cated that the 50 sgobt ai ned as the hydrajge
containing 1.75 noles of water 50 salt. Anal. Found: C,
38.66; H, 4.25; N 7.20. N\R [err]: 0.88 (d,6, 6.0 Hz), 1.89 (ml), 2.40

(s,3), 2.61 (d,2, 6.5 Hz), and 4.80. gBhnula 1 IR (KBr): 2840, 1650,

1590, 1560, 15@5 1470, 1415, 1340, 1040, and 800 [err] 55 Procedure 97

3, 4- Di hydro- 3, ‘d& t 0 g8yl | m di ne- 2-carboxylic |
acid sodium salt ﬁ?w J&"r“gﬁo l&gé{ g_%(}g %gg(é)llkrgml e) of t he oxazi ne produced .
in Procedure 4, .1,583.679 '
27 4.47 g. of 40% aqueous net h_éﬁ (0 0576, rﬂrak and 5.00 g. (0.0832

nol e) of glacial acetic acid is in 40 of absolute ethanol on a

st eam bat h f or 54&rag0141, NItwaml-xtyumbamltdmen—oﬁmmmp substantl aI ly as
descri bed3in Pr chdumesa%ﬂij dtPWecatPé‘ ‘EE% r.od ct whi d at 35
I

rbo; ago s
310.0-[err]. g’%g‘“ nlsl\i 1 eg:czllv elfhg o L "y
contai ning 0.2 nd%ﬁﬂv ed ond 2, lower fakﬁmarmg men C,

56.36; H 6.55 carhlon Ecoﬁiﬂ lowdlk/ﬁlkﬁnyt thmggztoQ gqrgg;l at?_msgwﬁe nalkoxy hayi h_togs 3)
(m2), ando3. 45ar gn atoms, hydroxy, nitro. amino, halo. phenyl, and alkanoyl havm .
rbon atoms, or, when R? is other than —CO,R* (where R3is lower alkyl) Rfand
R“ together may constitute a cycloalkene ring or an R-substltuted cycloalkene ring
where R is as defined above and said cycloalkene ring contains 5 to 7 annular
atoms.
45 2. A compound according to Claim 1 wherein R2, R and R? are as defined in 45
Claim 1 and R® and R® are independently selected from hydrogen, lower alkyl
having 1 to 8 carbon atoms, lower alkenyl having 3 to 6 carbon atoms, lower alkoxy
having 1 to 6 carbon atoms, hyvdroxy, nitro, amino, halo, phenyl and alkanoyl
having 2 to 6 carbon atoms.




IR (KBr): 3480, 2940, 2870, 1665, 1650, 1550, 1380, 1330, 1130, 795 and 755
[err] 10 Procedure 98
10-6- Hexyl =2- (hydroxynethylythieno-[2 3-dl pyrini dine-4-(3H) - one The

product of Procedure 61 is reduced with sodi um borohydride according to the
met hod of Procedure 53. The product is recrystallized fromethyl acetate
mp. 15 141-[err] Y
15 Anal. Found: C, 58.84; H 6.94; N, 10.13. NVR [err]: 0.90 (t,3, 6.03§),
1.35 (m 97 2.81 (t,2, 7.0 Hz), 4.80 (1558879 7.12 (s, 1), and 11.6 (bgyl T~ IR
(KBr): 3270, 2939.c 658 a ) . 1270 O, , 0 and_ 755 rerr] 20
Procedure 99 glaci:l aceticAacig%g%gazza;%%m{@%ﬁgllgf maa:%l?iﬁ?ﬁsé %132 - %ﬁa%al
Application A Xa.sBieutiktore ipfheh werked af sutistandialll’ao dackibe idProcédupyy £@ar ed by

di ssolwi ng i n 3§IiEe desiied producy whish meltedyst 3156P€ Hden). Th¢ mateiiale arount  of
phar maceutgsi cal %‘“@%ﬁé‘%@@%ﬁ%ﬂ%@? Y ateg act melg ok thesflei ent  sddi um
chloride to provi NMR(DMSO-d,): 0.8 130 §R)12) 3.01s,3)] 3187 (Ri))a9d 845 W3j.ed to pH
9. 0%wi t h hydr ochl 8R (EBeicI480, 2049, 2478, 168% 16500 disho1 138&; 1930 KES0,ET95 iamd BE5 t | €5 Wi t h
dr opper OL spr&M™attachnent for nasal application. WHAT WVE CLAIMIS:- 1. A
conpound hvi ng Formula | 30 Procedure 98 - 10

[er (] 6‘H""‘Y"z'(hYdTOXYInS@Ymg;%mI2§-dlpmmdinﬁ-41(3ﬁz- is selected from
[err] 5-tetrazol yhme bofilcebiPiédbire sy ledtitel WK bodif bbrotyii e S EhTk0S > R
o Toner 2] kyl et S g parpels el Wil o oroiii WSk 55 o
is select&y frdﬂ‘&%q?%?eg,%gmrgal kyl h:itvi1 ng | to 8 carbon atoms, arsd M .
wherein.Mis a no 1 ¢ ﬁ?b I é’ t cation, and [err]
and [err] are i(gg,eml?] &1 ?M_'sgﬁ_%cte )Tlr%(?r{%' ygﬁsgéteiﬂr?bﬁmgbéﬂ'%ﬁhavi' ng | to

8 car boM atons, | mmlszényssomm,ngssmmo, 1600; 347001306} 8907End 759WmF. al koxy

having | fto 6 40 . carbon atons, hydro ¥ nitro. amno, halo. phenyl, and
al kanoyl Ahving 2 to 6 40-car%furt1i at® ure,3  when R2 is other than [&r]
' f

. . | i n ;
(where R3 is | owek @} kovlibn of &E blod %mtﬂgeagm constitute a
Cychoal kene | aaprp e meh aF PRdiAs! Bbe G A clip as. defined
above and_ said2 .eqablalnkenbalrn'ﬁgntatim andsufficidn0 sodivan chibride. taty 5 - 2.
A conpount acc g‘igl“;f '%"fl gggﬁ??v_tvt F?ﬂ?‘9-°F!’lﬁh'éVdF@t}h rie agid aptbthened 2
45 daim| and ahfichtlonand L& 1] Are i o FRPHEE | Sra¥ ttachmsat doroPastly dr ogen,
| ower al kyl having | to 8 -carbon atoms, |ower alkenyl having 3 to 6 carbon
atons, |ower al KOMHABRWERELAIMAS:6- car hon atoms, hydroxy, nitro, amino,
hal o; phenyl. and i & SPrBRAund, beving Formpla I car hon at ons. 27 k
1,583,679 ' 027 4.47 g. of 40% aqueous
met hyl ani ne (0.0576 nole), and 5.8 g. (0M0832 mple) of glacial acetic acid
Is heated_in 40 m. of absolute etf am bath for 40 mn. The
mxture i ¥ then worked up substant ] _ esez i bed in Procedure 5
yield the desired product which | test” attw810. 0-[err] (dec.). The .materi al
is 5 obtained as the hydrate containing 0.25 noles of water per nole of
the salt. 5 Anal. Found: C, 56.36; Fyrm6la35; N, 7.70. NMR [err]: 0.84
(m3), 1.30 (Mydetdin 2.41 (s,3), 2.77 (m2), and 3.45 (s,3). IR (KBr): 3480,
2940, 2870, 1665, R SdecteliFody —XIRR?, -LGAACHTOI®, (Ghomd 755 cm-. 10
Procedure 98 ' ' ) o 10 o
6- Hexyl - 2- (hydr oxymet hyl ) t hi eno- [ 2903, d] pyri m di F'fe- 4- (3H)- one The pr.oduct
of Procedure 61 is reduced wmmg&mm-bormﬂwg accordi-ng to the nethod
of Procedure 53. The product is recrystalli zed from et hyl acetate,. mp.
S-tetrazolyl, N-(tetrazol-5-yl)carbamyl, and —CHO wherein :
35 R is.lower alkyl having 1 to 8 carbon atoms, E 35
R? is selected from hydrogen, lower alkyl having 1 to 8 carbon atoms, and M
wherein M is a non-toxic pharmacologically inert metal cation, and
. -R%and R® are independently selected from hydrogen, lower alkyl having 1 to 8
caibon atoms, lower alkenyl having 3 to 6 carbon atoms, lower alkoxy having 1 to 6
40 carbon atoms, hydroxy, nitro, amino, halo, phenyl, and alkanoyl having 2 to 6 40
carbon atoms, or, when R2is other than —CO,R? (where R? is lower alkyl), R® and
R® together may constitute a cycloalkene ring or an R-substituted cycloalkene ring’

v:here R is as defined above and said cycloalkene ring contains 5 to 7 annular
- atoms. : ;
45 _2. A compound according to Claim 1 wherein R2, R and R® are as defined in 45
Claim. 1 and R® and R® are independently selected from hydrogen, lower alkyl
having 1 to 8 carbon atoms, lower alkenyl having 3 to 6 carbon atoms, lower alkoxy
having 1 to 6 carbon atoms, hydroxy, nitro, amino, halo, phenyl and alkanoyl
having 2 to 6 carbon atoms. . :

-

R OB R



15 141-[err]
15 Anal. Found: C, 58.84; H 6.94; N, 10.13. NWR [err]: 0.90 (t,3, 6.0 Hz),
1.35 (m9), 2.81 (t 2,70 Hz) 480 (s 2) 7 12 (sl) _—and 11.6 (bs L) IR .

(KBr): 3270, 2930, 2860, 1665, 1610, 1600, 1470, 1300, 840 and 755 cm 20
Procedure 99 20 Sol ution for Nasal

Appl i on A 1% solution of the product of Procedure 96 is prepared by

di sso g in an appropriate quantity of water with an effective anount of

phar ﬁs’ cally accept abI e m cr obi ?,585%9"th ative, and suffi CI ent2 sodi um
chlorid @ d. a;{aé_,lmu QU|UL;8F|| |uc% ﬁgl%qaj:ﬁp lgatcu ~to pH
9.0 with hydrochs. o éampawidchcagrding preCla rﬁﬂma ottles w t h
dr opper or spF&‘y“étaE“é@hﬁeﬁ‘?’c“%fmﬁasg‘ﬁsg H% T WE CLAIMIS: - T A
conpound havi ng Fornula | [err] Formula | wher@n R2 is selected from{egrr]
5-tetrazolyl, N (tetrazol-5-yl):cakbanyl, and - (III-lO\Aherel n 35 - Ris

| ower al kyl having | to 8 ¢ GHons, . .*‘CH:O 35 R3is
sel ected f r omshpeh ﬂs(tekrgms-yﬁuﬁﬂmﬁaﬁd hgHo, Wer@ K:@-foh@f‘all?gtl Qi@Eng and M :
wherein Mis dtea bomaco har macol ogi cal | y inert metal cation, and serr]
and [err] are mde‘b@ﬁ@@?ﬂﬂﬂhw@ E@F’ég Wrom hydrogen, |ower al kyI having | to
8 carbon atons, |ower alkenyl having 3 kg ,_% carbon atons, | ower al koxy 3

having | to 6 40 carbon at ony—#ygt oxy,” nitro, amno,- hal o, phenyl , and
al kanoyl having 2 to 6 40 carbo w 5, @r, when R2 is other than [err]
(where R3 is lower alkyl), [errd” arng R

'\%éﬁ re3my constitute a

cycl oal kene ring or an R-substituted cyc ke ring where Ris as defined
above and said cycloal kene ring comoghiise to 7 annul ar atonms. 45

2. A conpound accordl ng to Caiml wherein R2, R and R3 are as defined in

45 Oaim 1 afh °‘E ssllfc%ag‘_m@ﬁg% qowé?‘iﬁ?ﬁ&%@ﬁ 198 SELACKEHL, ik Dyar ogen,

| ower al kyl hgw e s qm,ﬁmal aV| ng 3 to 6Gjgcar bon
atons, |ower al kA)dyahtavalem béndt @r iGisca€ eﬁHa{,(ands h drox¥ nit.ro, am no,

hal o, phenyl andLahg3 dh yols h:%gkam

1,583,679 ﬁ::n:n 2a§gnéscar;?rf atoglgygiixlz%lzjtghgy cog)&%‘e cyao éor d' ng to

C ai m | yher eicirbbis atoe,! ot |R-AIbsL 1t{uea kyclalkendBavihgfsi to FcannulaxGashomatonssnd RB i s

sel ect ed from\w{hene Ril‘f»bt"w %‘g @tfb@z&wm% yl ) carbanyl and - CHQ, _
where R is | over et K§TPHad; ﬁYj“ °“““1a to 8 carbon atoms. :
5 4. A conpound having Formula IV [err]OForrruI a |V wherein R3 is selected”
from hydrogen, |ower alkyl hawyg | car bon atons, and M 10 wher eiin
Mis a non-toxic pharnacol ogi-cal | rt -Retal cation, - 10 A |sx
a covalent bond or it is-CH=CH, -@ogﬁ ndependently sel ect ed
from hydrogen, |ower alkyl ha¥hg P to carbon atons, |ower al kenyl having .
3 to 6 carbon atons, phenyl, and al Eanoyl having 2 to 6 carbon atons, or

together they constitute cycl oal kene. H’aw ng 5to 7 15 carbon atons, or .
R—substlt t ed vy aket ¥1 5to7a ulnar o tosrrgndg,ls\/\h ein R

is |ower 2 Ikylwh@ Yk &ﬁ? °%§9“ii‘§ méta gﬁﬂgﬁhﬁ Raffhg Fordtila v o
L [err] Fornula X is a covalent bond or it is —CH—CI-I—.—, and

L and B are.independently selected from hydrogen, lower alkyl having 1 to 8
carbon atoms, lower alkenyl having 3 to 6 carbon atoms, phenyl, and alkanoyl
25 having 2 to-6 carbon atoms, or together they constitute cycloalkene having 5 to 7 25 -
. carbon atoms, or. R-substituted cycloalkene having 5 to 7 carbon atoms wherein R
is lower alkyl having 1 to 8 carbon atoms.
6. A compound according to Clanm l havmg the Formula Vi

_ ) Formula VI a _ _
30 wherem ' _ 30
. each R® independently is as defined in Claim 1, _
A is'a covalent bond or it is —CH=CH—, and
'L and B are independently selected from hydrogen, lower alkyl having 1 to 8
carbon atoms, lower ‘alkenyl having 3 to 6 carbon atoms, phenyl, and alkanoyl :
35 having 2 to 6 carbon atoms, or other than when A is a covalent bond and when 35

R3 is lower alkyl,
-—

e



wherein 20 [err] is selected from hydrogen, |ower alkyl having 1 to

8 carbon atons, and M 20 wherein Mis a non-toxic pharnacologically inert
nhct ULI ot 1 AN r\nr~| I\ |o Lo r\n\lal nnf hnnrl or_ it is -("I—I:("H- and 1 Qn(’l B are

COTC - OTH T

i ndependent |y sel ected from hydrogen, |'ower al kyl havi ng | to 8 carbon
atons, |ower al kenyl .having 3 to 6 carbon atons, phenyl, and al kanoyl 2
having 2 to 6 carbon atons, or together they constitute cycl oal kene I g
5to 7 25 carbon atoms, or R-substituted cycl oal kene having 5 to 7 &hon
atoms whe®ein Ris |ower alkyl having,s$3,e® 8. .car bon atons. 6. A corgpound

according to O a wher ein
30 each R3 mdﬁhkl%gtﬂi:fg/%iﬂggtgwéégam ge Aldlﬁl;l]% ?yd&?é‘f\(%fété% ent bond or

it i.s -CH=CH ¢o i_thmthlaaatems nde endent ly sel ect ed from hydrogen, | ower
al ky\_havi ng k g”@éﬁ tR’éﬁ‘M Aa¥? ngetyloeerg) car bon at ons,
phenyl , and pound dgo‘ﬁ oé,,f,g,rlbcgn_ @t o,gahy@gmq)t hgr tham when A
is a covaI ent omm o[mpydmdme 35 Rﬁrblosyhbawﬂrdnsahlkmlsalt

1, 583 679 oxotlguenoe cgmpound 3,4 - dihydro.- 5 - mex ) Bnethyjeropsdy - ﬁay ‘constitute
a ¢ycl oalgene T [ ot &fnggnﬂl‘ﬁétﬁl gfi@d Mio‘lé'g rs?‘y gr e&n R |® as
defined in C axduhxénomwldl miidife/ C D Q- e.l 1 NQ con a| ns o 7 annul ar

aténs. 7. Theox%t dcgmyr %Bﬂhyle%ell% 034 - 5d1hydmt—h§/l— mtrﬁ--4(2 -

met hyl pr opyl ) % thod j& “%E .car boxyl at e.

5 8. The 1gonmpsusitv uma B El mﬁlcgcomp aéex frﬁz:: o :étt‘ reac pr Opl)gl) - 4
- oxot hi eno[ ZFfECt{j persnnsitlvhs reacﬂon mlﬁalh & bfCa coi éﬁlﬂdmm t. The
conpound 3, 4 on 2,53, or Grint

oxot hi eno [ 2, g ,g. ;’r’g’rﬁa& ‘]ﬁg?go g}"@g}gg] Egg?ff"&ladlab&fag‘éf‘ﬂﬂ‘%alt 10

10. The corrpound et hyl ethyl - 5-"iodo - 4 - 10

oxot hi-eno[ 2, 3-d] pyri md| ne - 2 - car boxyl a,?e. 11 The conpound ethyl 6 -
ethyl--3,4- dihydro - 5- nitro - 4. oxotix-enol [2,3-d]pyrimdine - 2 -
carboxyl gpe. 12. A nmethod of i nhi bi t} e i mredi ate hypersensitivity
reaction in a 15 sensitive non-hu fmal  whi ch conprises admi njgstering
to said mammal an 15 effective hyger s SMNHavi ty reaction inhibiting dose
of a conpound as defined . in any one of aifms 1, 2, 3, or - 6to 11. 13. A
process for produci ng a conpound hardriglafDr mul a | as defined in Claimil

c0|’rpr| si ng rea ng a corrpound of Formula Il O [err]
20 Formula 11% glse_nmzo NH, and. L and B. are independently .
seffect ed from hy laf@Blare i Wdeﬁwtec@aﬁbﬁg:ytrom fwerdlBPRavilgats § | ower

al kenyl havi n arBor atoﬁls,dawbmﬂwaﬂdrmpg her6 arboam:bnal Keenyly andPBkanoylhavi ng 2 to

2 2 t fo~al t
6 carbon ato av"tsr to %geotggi] Lo “°Y°géi“§ 3%3.5 °a4 ghﬁarm%é 51t 7
c

to 0!
25 carbon ato ,re ol Q d'}h@,ﬂ@ | ar car bon
at ons wher ei nFo¥ma IIDwer al kyI havi ng | to car on atons, wth a conpound

having Formula 11 O 0 X-C -C—CRFrnuIaIII 30 wherein
30 X is chloro, bronmo or |ower al koky havi 19 | to 8 carbon atons, R'is
| ower al kyl having | to 8 carbon —andoR i s a coval ent bond or
(-CH=CH ), the conmpounds of Fornmula Il and I1]I
_ Formula III
30 wherein .30

X is chloro, bromo or lower alkoxy having 1 to 8 carbon atoms,
R is lower alkyl having 1 to 8 carbon atoms and
A is a covalent bond or (—CH=CH--), the compounds of Formula IT and III
being selected so that when A is a covalent bond :
35 L and B do not together constitute cycloalkene or R-substituted cycloalkene, 35
to provide a compound having Formula IV or Formula V

' (2 L. _
s 0o
B S NH& -A ‘C02R3 _ B8~ - N/ A~COgR

Formula IV Formula V

RO e

wherein
L, B and A are as defined above, and R?® is as defined in Claim 6 and then
40 converting a compound for Formulae IV or V by methods known in the art to 40
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bei ng selected so that when A is a coval ent bond 35 L and B do not
toget her constl tute cycl oal kene or R-substituted cycl oal kene, 35 to
pr oxi-ge=sa : e HVear—Formiba—Nferr-Formila |\ i

Forrrula thereln L, B and A are as defined above, and [err] is as deflned

in CaimG and then 40 converting a conpound for Fornulae |V or V by

met hods/ kgdwn i'n the art to 40 -. 30 _- T _

. 1,583 § $ 30 conpounds having Fornula 1
as defi d3dpy ‘the subgroup..havi ng For mlll5 ofp as defined inClaimb6 ang when .

a conpound oT T FOT U o T Wher e er T —a , - .
sel ected from hy’%g}igg hﬂL{' “ﬂ@[r@ dyﬂ;}’ Pp t‘l‘lglﬁxgan% i,ﬁgsl to 6
carbon at ons i Sin8épehded seeUfe%ﬂi‘l@ﬁllfy@ﬁ nfikb ﬁnﬁam %’ﬁgg/l by 5”' -
met hods kngwn it 6 k&bar atome mdaded;éurtﬂee rdueﬁngraedo bﬂﬁ‘ﬁrrﬂﬂa ¥obyl a | .

5 14. A pr&cessmftb?ds e'aw ga emie desied e anls ifgg?da ially a8

her ei nbefore- deﬁé;.gl 5§nb PO af°8’?“’?ﬂ"80‘ﬁ Hgia BUREY 8F For mulas1
substantial |y as hera a soIf6r amngbedomadadrafnfrﬁmﬁel hdstamjanpnae of the I
Exanpl es. 10 herembefoxﬁdesmlvd@thunﬂr e Eoangnehe of thetBsareples: produced by the
process of “any ei '?}g?“@f%r ioEmula] yhenqusr proguced by.thearogsssiofgny esofy| alp L
specifically disc IQSR&:oﬂlﬁﬁlﬁidrbelagnulf\I GROBEMY isdlbscR U, @ |- di sclosed in “any?
one of the Exanpl 8. AJcBmpmrqutham&ul ﬂtsdbsettmambmomemmbsl ng a conpound
in accor dggce vvlth(l’91 Phafma i&‘: ﬁggﬁltl@l ugatcemmqunévn@qdme%hto 18.

15 20. A conpout zﬁﬁé’&{rlﬁﬂ‘fgd é"ﬁo'll&r‘k&éﬁlﬂol pims 18 to
18, or a phar neglathiceiticaCmPOSHon lﬁficw?da%G&Qi’c eRGR 194 nounit .
dosage form 21. :RlpA»hsrmecantical admpositipn & acmrdancnwah@bmdamnbsmﬁahyd aim.19
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