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have been f ound | fp¢sific antlgens, inhibits the release of medlators, e.g. histamine and SRS-A (slow- :
reacting-substance of anaphylaxis), believed to be responsible for the asthmatic

resgonse While making possible a prophylactic treatment for bronchial asthma

without cardiovascular side effects and thus representing a significant advance,

- 25 disodium cromoglycate suffers from a major disadvantage in that it is not orally 25

absorbed and must be administered by inhalation. '
With respect to the compounds of the present invention, no examples of

~ tetrazol - 5 - -yl -4H - pyrido[l,2 - a]pyrimidin - 4 - ones have been found in the .
. . literature especially showing antiallergy activity. :
! 30 -~ - The compounds and compositions provided by the present invention are 30

particularly valuable in the prophylactic treatment of allergic bronchial asthma or
oral administration. .

; T:ie antiallergy agents of the present invention may be represented by the
ormula
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literaturesespecially showing antiallergy activity. 30 - The -
conpounds and conposi tions provided by the present invention are - 30
particul arly valuable in the prophylactic treatment of allergic bronchi al
asthma or oral adminisfration. The antiall ergy agents of the present

i nvention may be represented by the formula 1 N N 35 [err]
SEE* ERRATA SLhP ATTACHED 2 1,596,476 ' 1,596, 476

2 Wierein R R R and R W CIT Ty be T he sdne or—dirfferemt—are—each

hydrogen, h al ogen, wlvgé%'r é&é er}ppd R* whie QE%V Zfr different are eell(cigxzcri{;%r},
cycl o(l over) al ky! (I3 WeEdiad st \k/e 1 r’i ’é'&’ﬁl{ Bih
(0 ower enyl 5

. (I owner) al koxy (I Qme ﬂ]

5 t f |t 6
gﬁ&r]n I's an |r§1t eger from2 to 7, I[gr\r,%3 r%%q;ngn |2rggg;Chrom °
i ndependently 0 or ,@ahrcmworfmgee&ertf&nﬁr &6 lafid blis amrrwg%&m Pegoxymethyl,

(1 ower)al kylthio, amno [err]
10 in which r is 4 or 5, [err] (I owerQGHXGHYO(OH,),CH | ower)al kyl am no,

'Ca:pboi(g/lal k£,|er r ]( I( éowerrpé ﬁd&%&hﬁﬁm ﬁijr%rSIEI{-E%%E gom l?¥o gQﬁ" q’g%g})} al kyI

f,rw] I n.which RC|s(Iovve 15 which [err] is

I.D

" r)alkyl,lo[err]rn vvh|chk|s anlnteg r(ck pm2t06 [err] or R2é1nde’§
\FAQ and R4 when taken together are mnet h)ﬁ’en aroxy or [err] 20 in
hich:n is 3, 4 or iswhigchd iphar haceutical |y acceptable salts thereof. 20

The Rl1, R2, R3 and R4 substituent groups rs-%l osed above may be further
‘defined as follows: (a) By "hal ogen” is thlorine, bromne, fluorine
and i.odine; (b) By "(Ilower)al kyI " is rreant both strar ht and branched chain

ated 25 \(loweralkylamy gireo lky éb '
2t oms. | nol usie, ag&%&mﬁﬁﬁ o 91 (i ﬁx]}xm ) °8 b

i sobutyl, sec-but ylwhichéRetis (lowatjalkyl —pe(my, ,onr ﬁ@ﬂmtwts,anamdgdﬁrwxy o 6(C) By -

" ovver)al kenyl " is meant strai lg(ht or branched unsaturated aliphatic
hydr ocar bon' r adi cal s—O&h: < K nGHLE oot OfHyi AY H:5Hs0 6
carbon 30 atoms i ncl usbﬂe,, e.g. vinyl; alyy, i sopropenyl, 2- or

3-nmethal lyl or 3-butenyl; 30 (d). By " (Iovver) al koxy" is meant Jerr]-

al koxy- radi cal s, theRélaktirR‘ 8o aamkbfvhgu@herrm¢tbwse n@mgnwxwmd as in (b)

above, Exarrpl es include nethoxy, et hoxy, /n‘caz)
n

8!

20 in whlch nis 3, 4or 5 and pharmaceutlcally acceptable salts thereof, - 20
The. R!, R2 R® and .R* substltuent groups disclosed above may be further
defined as follows:
(a) By “halogen” is meant chlorine, bromine, fluorine and iodine;
"(b) By “(lower)alkyl” is meant both straight and branched chain saturated

25 aliphatic hydrocarbon radicals having from ! to 6 carbon atoms inclusive, e.g. - 25

methyl, ethyl, n-propyl, isopropyl, n-butyl, 1sobutyl sec-butyl, terr-butyl, n-pentyl,

" isopentyl, and n-hexyl.
(c) By *“(lower)alkeny!” is meant stralght or branched unsaturated ahphatxc
‘hydrocarbon radicals containing one double bond and having from 2 to 6 carbon

30 atoms inclusive, e % vinyl, allyl, |soprocp nyl, 2- or 3-methallyl or 3-butenyl; 30

(d) By “(lower) alkoxy” is meant alkoxy radicals, the alkyl portion of

-such radicals being defined as in (b) above Examples include methoxy, ethoxy, n-

propoxy, iso-propoxy, n-butoxy, isobutoxy, sec-butoxy, n—pentyloxy, iso-pentyloxy,
and n-hexyloxy.

defined above in (c), e.g. vmyloxy, allyloxy or isopropenyloxy;

-o-'(cz-r’z)uck:_?}mz) n

represents cyclo(lower)alkyloxy and cyclo(lower)alkyl-(C,—Cg)alkyloxy groups in
40 which the cycloalkyl ring contains from 3 to 8 carbon atoms, preferably 3 to 6 40
. carbon atoms. Examples- of such groufs .aré cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy, cycloheptyloxy, -cyclopropylmethyloxy, .
cyclopropylethyloxy, cyclobutylmethyloxy, cyclobutylethyloxy,
: cyclopentylmethyloxy, cyclohexylmethyloxy, cyclohexylethyloxy and
45 cyclohexylpropyloxy; : 45

35 (e) —0—-(lower)alkenyl groups are radlcals in which the alkenyl portion is as 35



i so- pentyl oxy, and n-hexyl oxy. 35. (e) -O(lower)akenyl groups are
radi cal s i nahich the al kenyl portion is as .35 defined above in(c), e.g.
vinyl oxy, allyloxy or isopropenyloxy; [err] represents cycl o(l ower) al kyl oxy
and cyclo(lower)al kyl -(C[err])al kyl oxy groups-in 40 - which the
cycloal kyl riidg contains from3 to 8 carliggédréons, preferably 3 to 6 403
carbon, at ons. Exanpl g 0b._Seig{cH) eHel R re?(rséeﬁerrgawn@m afycl obutyl oxy,
cyclopentyloxy, cyclohexyloxy, cycl o epty oxy,- -cycl opropyl net hyl oxy,

cycl opropyl et hyl oxy, eyRECBINIHY net-HCHLH0CHc| obtPGH LAHhOCHGH.,

cycl opentyl net hyl oxy, - cyc%%&ﬂyl oY —oﬁﬁkﬁ'}fﬁﬂc‘f—f Eﬁl .OXy 'and 45 S
cycl obexyl propyl oxy; o .

propoxy, iso-propoxy, n-butoxy, isobutoxy, sec-butoxy, n-pentyloxy, @
D

45 3 (h) By “(Iower)alkylthlo” is meant @ ~50MligMBio radicals in which the alkyl '

3 (g) [err] r%pres@&t m B ia b} dixpmplen pf Bich” grpipResrs Meryithini 0" i S,

meant Cerr] al kyle[t i 6@& lwmlgﬂe p@—aé k.aYllylaﬁ'n radlgﬁg'gl'“ﬁ’lﬂh' As:

defined above ‘in (lb)as xamp ‘ﬂrseupgmapeaﬁem%m ltuhine, ethﬁaﬂtn yl thio,

~n-propylthio and rpr&ml! m wer) aI kyI am no" is neant

gyl ani no r 4bi cal 4! la“?(l gﬁ;"&gf‘ u ugé?'r" " Fnél*.l’s“"g:g suchlo
ups are net hyl aml r Path” ?)cgﬁﬁo yICERT R ™ 1D

'0) By ".di (] ower)al kyl(mwe_co,s—mmmhlkﬂr' 1s(?{n&hfe]steai-dd§¢hlammmﬁdalmhmem whi ch
€ al kyl i's %S defis pedefuisd\aboven in h),. eEx@nwnwoay, caghethogy,otaghopeapexy and

[ met hyl ani n® and ng%ﬁsﬁ r gl k s meant ester 13
radicals in which th w‘r’r‘gang{'suﬁn 's m% 1he% %%%%%rmm (b) e.g. o

car bonet hoxy, car bet hoxy, carbopropoxy and 15 - car bobut oxy;

15 (1) By "(lower)al kyl sul finyl" is meaht radlaﬁ‘é"s of the formula O [err]
(1 ower)al kyl in which the alkyl portiomT 8% ined above in (b). = ..
Exanpl es -of such riﬂd\‘hi‘c?t'tﬁehllt I n 885 Botined labdvaih (b)ets;tm lof uth! radicals

n- propyl sul finyl, incoder L@g uil nyhy lethylsulfidyd, n-pro spprppylsulfinyl, - -

sec- butyl sul #9 nyl ,butd ptyisplipyl, is ﬁ“ML sulfiny pad, | 'anao
rsultih gf’ﬁg% TR %sqsﬁ N

20 n-hexyl sul fi nyI"h
met hyl'sul finyl ; (I,H () t e type |

| | kyl (W 1 kadikals ofa thie bp ¢Q—‘t hirb R¥Dis -
Chion fe (4 g © fﬁ‘éw Pes 87 KGR0 RO GFHPRBr Boent " N

pyrrolidino and piperidi no; (p) By "cycl o V\%r)al kyl" is meant cycl oal kyl

- radi cals having from3-6 30 car bon at’ Exarrpl es include cycl opropyl, -
cycl obutyl and cy ckpreexn Ipyrrohdxﬁw 1pdﬂ?lmond R3, or R3 and R4 taken toget her
may be [er r] ® “cyclo(lower)alkyl” is meant cycloalkyl radicals having from 3—6 -

' carbon atoms Examples include cyclopropyl, cyclobutyl and cyclohexyl 30
" (@ Rz and R3, or R? and R* taken together may be
\L Hz)n

which represents a saturated five, six or seven membered monocychc hydrocarbon
~ radical fused to the A ring of the pyrido{l,2-alpyrimidine ring system, e.g.

35

’, f3_5'.

n=3

(r) By “(lower)alkynyl” is meant straight or branched unsaturated aliphatic
hydrocarbon radicals containing one triple bond and having from 2 to 6 carbon
. .atoms mcluswe, e.g. ethynyl, propargyl, butynyl, pentynyl or hexynyl;
: (s) By “lower)alkoxy -(lower)alkyl” is meant radicals where the (lower)alkoxy
40 and (lower)alkyl portions are as defined above in (d) and (b), respectively, e.g. 40
methoxymethyl, methoxyethyl ethoxymethyl ethoxyethyl and methoxypropyl,
and



whi ch represents a saturated five, six or seven nenbered nonocyclic -
hydrocarbon radi cal fused to the Aring of the pyrido[1l,2-a]pyrimdine rin U,'
system e.g.» 35° . _ _
35 n4 - ' o - n=3:(r) By

“(lower)al kynyl" is nmeant straight or branched unsaturated aliphatic
hydrocarbon radlicals containing one tripl &5%#76 and having from2 to 6 4

carbon at ons i ncl usiv By gcycﬁ(iawswdlkgguﬂaalkgyl is: Riednt Npaldicalpeint Whith e

hexynyl; (s) By "I eyo(lbabiky agd dlower)akyl pbitions ancema rlefincddiboed m (phend (W he _

- (1 ower)al koxy 40 . mpﬁ'ﬂ'“}% z@dquagp pethylon sygerropetinds i pxstpPERPYIPEYL N ( d)

an.d (b), respecti V§¥°§PA ?éf 'eg oﬂﬁf Eé(‘rz ¥J.thIﬁt§J?:%)ﬁ ltigylhe c&LEl%MJ‘S?t hyl s

et hoxyet hyl , and '”?Jrﬂmgﬁmﬁé@{ﬁ R',&?0and R*and R* which may be the same or different are -

1,596,476 each hydrogen; (lower)alkyl, (lowe.r)dlkﬁlty), (Bmer)al_koxy, ‘hydroxy, carboxy,

"cycl o(l ower) al kyl lgwrlyyahn haloges, GFanamipgy(iewerialkylaming; diloppralkylamino,

cyclo(l over ) allokyl ﬂlX. ?n%?gg @\lrl‘(e\ﬁl erFQJdEn Sof HhE scgleﬁdv@ﬂ%nm%isésnth@p) ang

(b) respectively, smfoundSofCtheRsrpial Met hyl,  cycl opropyl et hyl ,

cycl opropyl butyl, cycl ohexyl net hyl ,land_ cycl ohexyl eghyl . 5 A

e erred enbodi ment of the. presenR™i nvenki on gompry ses the conpounds of 5

f¥fnula | wherein RL, R2, and R3 and éR4: Wi the sane or different

are each hydrogen, (Ilower)alkyl, “L 1 ower) al koxy, hydroxy,

c$r boxy, (|ower)alkylthio, hakege 4 no, (1 ower) al Ryl ani no,

dl (| ower) al kyl am no, phenyl -or J . A nore preferred

enbodi nent of the present inventif npr ilses the 10 conpounds of the

formula [err] wherein Rl, R2 and®R3 whi ch may the same or different are

R ARSI B iR A gt e P

cycl o(l ower) al ky alogen), a eralkyl, cyc Ve enyelglof yl,

(1 over.) al koxyt5 (I o w%ri%lféﬂx}? (ewsralkyayl ower) -°XY-1Q°‘tﬁf&ﬁ7@f‘>)(E9r§R'éﬂW—[‘%—rr] i 3

which.mis 0 or anPEY&E™ ¥ rom| to 6 and nis an integer from2 to 7, -

[err] 20 in which x and y are eact®-(¢iteg@hdB®idy 0 or an integer froml

to 6, [err], hydroxy, . 20_hydroxynethyl, (lower)alkylthio, anno, nitro,

[err] in which r i i whigh msis 025 an mte&%we’r&sﬂkﬁ pris A5, intessi fERIR £ Yo%y | ami no,

carboxyl, [err] (|l ower)alkyl, phenyl hOCszél{B,WﬁML)(ﬁ-ﬁbSt ituted by one or two

(1 ower) al kyl , _(Ijomer)l?légxyd or _haclboge&“rdadt; g)al S; vg’enzw-, it S F‘ég _

(1 ower) al kyl s20 f i nyd whifter afd yarepdch linde ntlyd) qriapinsegeniram (1 to §.&Hs Hydrowhi ch.

is (lower)alkyl, [gt)"f"]”‘yﬂ?t%i(’é’ﬁeﬂaq‘gt %a;‘H‘Pe > from2 to 6, [err] 30

or wherein any two of Rl, R2 and R3 at pgﬂ&hgpsj and 8 or 8 and 9 of the

30 pyrido[l,2-a]pyrimdine ring system ef'’r taken together represent

net hyl enedi oxy or in which ris 4 or 5, S - - o ' :
_ ot ,

-

25 (lower)alkylamino, di(lower)alkylamino, carboxyl, —CO,—(lower)alkyl, phenyl, 25 - -
henyl substituted by one or two (lower)alkyl, (lower)alkoxy or halogen radicals,
genz , (lower)alkylsulfinyl, R°—CO— in which Re is (lower)alkyl, R°—COO— in

whici Re is (lower)alkyl, —O(CH,),OH in which & is an integer from 2 to 6,

. —OCH,—CH—CH,OH, —OCH,—$H;-CH;OCH, or —OCH,CeHs,
I ' _ o .
OH . - OH -

. 30 or wherein any two of R', R? and R® at positions 7 and 8 or 8 and 9 of the 30 -
' ‘ : pyrido{1,2-alpyrimidine ring system when taken together represent o
’ : methylenedioxy or .

a | : | jcaz)n

in which 2 is 3, 4 or 5, and the pharmaceutically acceptable salts thereof. Within

35 this group of compounds, a preferred subgroup comprises those compounds where 35
R', R? and R?® are each independently hydrogen, (lower)alkyl, (lower)alkenyl,
(lower)alkoxy, hydroxy, carboxy, (lower)alkyithio, halogen,. CF, amino,
(lower)alkylamino, di(lower)alkylamino, phenyl or benzyl. The R', R? and R®
substituents of compound I' may be located at any of positions 6, 7, 8 or 9 of the

40 pyrido{1,2-alpyrimidine ring system as numbered above. - 40

[err]




conpri ses tHose corrpounds where 35 Rl, R2 and R3 are each independently
hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkoxy, hydroxy, carboxy,
(Iower)al kyl thi o, halogen; [err] am no, (lower)alkylam no, : S
diy |,over) al kyBam no. phenyl or benzyl . Th&9GIs R2 and R3 substituents of s

conpound I'' may be | aaodedmare lPNT ¥r & entfddintenP BEtnd pregent thv@dtion cg%p}is@g the

“[err] in whichmn is 3, 4 or 5, and t he pharnmaceutically acceptable salts '
thereof. Wthin 35 this group of conpounds, a preferred subgroup : '

) pyr| do[ | 1, 2- a] pyr icppiunds ofi thg faetaem as nunber ed 40 -
: 1, 596, 476 o
5 ‘Anot her nore preferred enbodi nent pf the p nvent i on conprises the . -
compounds of the formula N N wheRein R1 nd R2 whi ch may be the sanme or
different are each hydrogen, hal ogen _ rjal kyl ,
cyclo(lower)al kyl, cyclo(lower)akkyl Kyl B (I ower)al kenyl, 5.
(1 ower)al kynyl , (I ower ) al koxy, (I omeg) alk ovver)al kylT'*
-O(Iower)alkenyl i n which m|300r IMteger froml to 6 and nis an
integer from.2 towhere neR‘rahdRe)whlchhﬂ Wéthe Kanie o Aiffedentdr6 eA GidrogtdoREResNt |y 0
? an’int ege? fro Y"e CE! jw I'D? rlox9y<=|0(lme tmgr)lﬂk}’lyl()ower)alkenyl 5
~(Tower)al kyl t hio, y“ﬂr loverjafke ¥*] lowr)afkaxyfiovterialkyly —D—Howerplkenyl

(1.ower yal kyl ami no, d| (1 ovver)al Kyl ami | ? S%?y@@f}h[)e”] (1 ower)al kyl, phenyl,

¥ phenyl substituted by one or two n(l ovver)al koxy or hal ogen

E?g:ﬂg?l) al ki’f”zé'rr]'“”%m%@"’ g‘?ﬁtt’#‘w}(’f“o §1§'|“1< [ a"-'&‘ﬁiﬂ_ 5‘{2’@1‘?2' which k is
an integer from 2 to 6 [err] 20 —0(&11[,(&)@(0[{53:%% t aken toget her at

: posrtlons?and mwh r 1, pyrim.dine ring

- systemare neth y! &k %ﬁﬂyﬁhﬁ 'g aﬁ‘g‘t°§°’f;!°'5r“$5 Endydnesy, 10
“phar maceuti-cal Iy accept abI e sa ereol . hi n .t hi s group of corrpounds :
a preferred subgroup corrprl ses t hose cormﬁ?m? 25 “wherein RL and R2 are
each i ndependent | ?51 ge‘p {1 over) al kyl->(Fobwer) al kenyl , 25
(I ower) al koxy, roxy, car oXy,. (lower)al kylthio, halogen, [err] am no,

(1l ower)al kyl am no di (I ower)al kyl am no, safiery] or benzyl. The Rl and R2 .
substituents of conpound |" may be | ocatedd4t any of p05|t|ons 6, 7, 8 or 9 .

of the pyrids[1i, 2(1abqa)amymmhonen(rowegar Shi88) catbbxyl, -co fRRhRRY

e or e ento plebiRach g oo R o Mgl ono!
r)alkylsulfin e in whi e lklR°

: gf the for @l ale 'ﬁ:ﬁ Re is (lower)alkyl —O(CH,)kOH in wfuch k";s( :r‘;v?;)tigé fro::rz; to6, 1476

—OCH2—$H—CH,0H, —OCH,—CH—CH,0CH, or —OCH,C,H,,
OH : _ -(I)H ' ' '

20 or R' and R? when taken together at posmons 7 and 8or8 and 9 of the pyndo[l 2- 20
alpyrimidine ring system are methylenedioxy or - _

o),
in which n is 3, 4 or 5, and the pharmaceutxcally acceptable salts thereof. Within
this group of compounds, referred subgroup comprises those compounds

25 wherein R and R? are each mdp pendently hydrogen, (lower)alkyl, (lower)alkenyl, 25
(lower)alkoxy, hydroxy, carboxy, (lower)alkylthlo, halogen,. CF;, amino, :

L : (lower)alkylamino, di(lower)alkylamino, phenyl or benzyl. The R' and R?
9 ' substituents of com ound I” may be located at any of posmons 6,7,80r9of the
S pyrido[1,2-alpyrimidine ring system. : .o
30 Another more ‘prefelired embodiment of the present ll‘lVCﬂthl‘l compnses the 30 -
ormula

compounds of the

Illll




wherein R1: and-R2 which may be the sane or different are each hydrogen.: ey

hal ogen, (lower)al kyl, cycl o(I ower)al kyl, cyclo(l ower)al kyl (I ower) al kyl )
(1 ower) al kertyl , (| ovver)al kynyl, (I ower)al koxy, (Iower)al koxy(Ilower)alkyl,

- 0- (Iower)alkenyl 5 [err] in which mis O or
an-integer froml to 6 and nis an integer from2 to 7, [err] in which x
%fy are each6i ndependently 0 or an int eg¥s4tdom | to 6, [err] hydroxy, 6
hytf oxymethyl, (| OWE)eﬁJ h)"at,@ 19 wlﬁm y. b@l th Qay J‘gr dlfferent are_each hydrogen

[err] . halogen, (lower)alkyl, 10(lowéRAIEN, T cySlodto ;_Pky](lower)alkyl

(1 ower) al kyl am no, (ldw(rbaﬂwayl) Slowyr)akynplo (lowar)djknxy,l (lowe{r)atho]q((mm | {0
phenyl , phenyl sub&evenalksaylhy one or two (| ovver)al kyI (1 ower) al koxy or

hal ogen radicals, 15 benzyl (I ovxmr.leﬁzl; (13 ﬁ%) [err] in which [err]s
i's (lower)alkyl, [err] in 15 which Rc is ¥ IkyI [err] in which k is .

_an integer from 2 fowhich [@FP]WGF‘ mgearﬁomlthmem t!aﬁl@nmteggeftdme? taf, positions

8 and 9 of the pyri do[I - al pyri m—&?“féﬁﬁ éﬁt)e(m are net hyl enedi oxy or
20 2

20 in which nis 3 nﬂhlchx&dmdeachsﬁhmdmaty@mwaitégyrﬁnmepdalﬂre,h@edokys
-*er eof . Wthin thhdrgpmethyblowenallthios amigoppirsper r ed subgroup conpri ses .
t .

. those corrpoqus wherein RL and R2 are eact?rjc pendent |y hydr ogen, _
(1 ower)al kyl, (1 ower)al kenyl ;I ower ) al ko xg‘/ dr oxy, carboxy, - 10
@ over) al kyl thio, knibigenis4ers), ani no, 25 (1 ower) al kyl ani no,

di (1 ower)al'kyl am no, phenyl or benzyl - The fR% substituent of 25 conpound

1" may be |ocated at any of posrtrons 6, *8 of the pyrido[l.,2- " : ]

al pyrimdine ring St Anot h rleef erred errbodl_rr(llao% r)glfk lt hﬁ p{esent

i nvention conpri se 0% 0, cralkyl, pheny

30 wherein Rjsand | {E@)@? '° QI h.ﬁ{z mﬁxy °rha1135%"c|‘g Vet hogen,rs

hal ogen, (| ower) al khic Rfys:(lmfdrlamr )—eﬂ)ﬂO}-l,),OHﬁnlvoxﬁdhoMBra):aﬁtkgek floavEr) @l kyl

(1 ower)al kenyl, (Ilowe k r) '

(1 ower ) al koxy (I ower)a ﬁ’d&x’?) al —‘E%—Ff‘z%ﬂs or i 7OGHClsm is 0

or an integer from|l to6mdn|s anrntegeroﬁrom2t07 35 [err] 7

1,596, 476 ’ij‘fi hen gk tp 7in WmHChsly9 agghf?/ a;qe)ﬂeﬁch

i ndependently 0 or ﬁp} ﬁ_trw £ ofsen .e?qs ‘°Fr°y ras ayriaeEny |

(lower)al kylthio, &SRO it ym["e?rre]mf WO P is 4 or 5, 5 |

5 (I ower)al k)ﬁbam no, d|(Iower)aI kyl am no %Iyoxyl [err](Iower)aI kyI 20
~ phenyl, ,

. in which nis 3, 4 or 5, and the pharmaceutically acceptable salts thereof. Wlthm
this group of compounds, a preferred subgroup comprises those compounds
wherein R' and R? are each independently hydrogen, (lower)alkyl, (lower)alkenyl,
(lower)alkoxy, hydroxy, carboxy, (lower)alkylthio, halogen, CF,, amino, -

25 (lower)alkylamino, di(lower)alkylamino, phenyl or benzyl. The R? substituent of = ° 25
compound I'” may be located at any of positions 6, 7 or 8 of the pyrido[l,2-
alpyrimidine ring system.

Another more preferred embodiment of the present invention comprises the
compounds of the ormula

30 'tllll _ ) 30

o : whereln R and R2 which may be the same or different are each hydrogen, halogen
(lower)alkyl, cyclo(lower)alkyl, cyclo(lower)alkyl(lower)alkyl, (lower)alkenyl,
(lower)alkynyl, (lower)alkoxy, (Iower)alkoxy(lower)alkyl —0——(lower)alkenyl

-0=(Hy o ) -

35 in which m is O or an integer from 1 t-o 6 and # is an integer from 2 to 7, 35

—OCH,(CH,),0(CH,),CH,



phenyl substituted by one or two (lower)alkyl ,(1ower)alkoxy or hal ogen @
radi cal s, benzyl, (I ower)al kylsul finyl [err]in-which [err] is it
(l'ower) al kyl, [err] inwhich [err] is (lower)alkyl, [err] in WhICh k is an
i nt eger from2 to 6, [érr] and the pharmaceutically acceptable salts =
- thereof. Wthin this group of conpounds, a preferred subgroup conprises
- those conpounds wherein Rl and R2. are edd¥.476dependent|y hydrogen, - T
(1 r)alkyl, (1 owewhiah kem) are éicﬁ‘ﬁﬁfe})éﬂdkﬂ BOorQMWt%V from 436 b@%,’ hydroxy, .=
(1 ower) al kyl't hi o, hidrbxygrerhyl, [(lewer)alkytiion aminp| aitve) yl am no
di (I'ower) al kyl am no, phenyl or benzyl —~
15, Another. nore preferred enbodi nent of‘“{tﬂ‘iégkyesent i nvention conprises
t he conmpounds: of fhenitRrmd ar § wherein Rl is hydrogen, hal ogen,

(1 owner) al kyI cycl o(l ower) al kyI 20 - C o(! ovver)al kyl (1 ower) al kyI
(1 ower) al'kenyl (Iovver)al kynyI (Iower)al" 0X ,»
(1 ower) al koxy(l ovve I ovver eny | ch y p%e or an

integer from|l to itl %‘Fgﬁ g@? » whi ch
x and y are each ibad ch grzkl E-yag(i‘ ydr oxy,
: “hydr oxymet hyl , v(Hl 1}&1 malm,o,-oerrﬁmﬂ ini W}nch k iismanvilteger from 2 thor 5, 30

phiﬁir)a' 30 Bhenyi d'&#&ﬁ.ﬂﬁﬁ Bfone B ot Sl Yoy 9

kal ogen radl cal s, benzyl d}l[ower)al kylsulfrnm[ [err] in which Rc is
.'(Iower)al kyl , [err] |n V\/mch [errl i's '(Iower)alk I [err?g in which k is an

I nt eger from 2 tO Binﬁoﬁlﬁ l? &iﬁﬁ%ﬂ lygm;cto %%@gg{gwn éx!zlfn ﬁe@rpdtl%&j

sal ts’ thereof. ydrogen, ( er)alk (lowcr)alkeni'l (lower alkoxy,

1,596,476 - " hydroxy, carboxy, (lower)alkylthio, halog owefilRyiahingd

subgr oup conddri sesil(iomr)slb inndphent! or dereyk resents hydrogen, 15,
(1 ower)al kyl, (I oxgﬁhpgf @p‘F‘ ‘%&W 7'3‘?‘196%‘5}“ 05{})18 PERISAL "B'a?%wmpmes the .

(1 ower)al kyl thio al'ogen err am neo, (I ovver)al kyl am no,

di (1 ower)al kyl am no, phenyl or benzyl. 5,' ile the R1 substl tuents
in the conpounds of forrmula 1"" nmay be J 5 any of positions 6,

7, 8 or 9 of the pyrido[1l , Za{py' .

9- substituted conpounds are pRefe | nost’ #pr ef erred nonosubstitut ed
“conpounds "are those having the sulB gt~ at the 9-position. Since the
conpounds of this Loventi qn a Ré hote c |n ature theg‘il ?n be .1

0 kKtem the'6e 7- and

converted toysalt g fl;@e 'Eﬂ%ﬁ 1ds wijoh
-a 10 substantl al k mwagum er) arn 'aqueous
. solution or i-n a suitable organic soI vent suc as rret hanol or et hanol . Wen .
such salts are to be used for-human (7)) t:nqna%y he aci ds or bases which .

are used to prepare the pharmaceutically acce e salts must, of course,

be those whi ch nedfewhioh m iy Ofasraminteger fromnbte 6 end ¢ issan megerlzmnﬁlteg of
sui tebl e ‘acids include hydrochlori -C—O&Y?él?l?ﬂfek%’cmls

- 25 - inwhichxandy are each independently O or an integer from 1 to 6, CFs, hydroxy. 25
hydroxymethyl, (lower)alkylthio, amino, nitro,

X cha)r- :

: o *“in which r is 4 or 5, -
e ey

® . 30 (lower)alkylamino, dl(lower)alkylammo carboxyl ~—CO,—(lower)alkyl, phenyi - 30
o phenyl substituted by one or two (lower)alkyl, (lower)alkoxy or halogen radicals,
benzyl, (lower)alkylsulfinyl, R°—CO-- in which R* is (lower)alkyl, R“—COO— in
- which R° is (lower)alkyl, —O(CH,),OH in which k is an integer from 2 to 6,
- ~-—@G~sz—-~c|:H--0HieH, --_ecqqi—clz-u—cu,-ocn, or —OCH;C.H,,
OH  OH |

35 and the pharmaceutically acceptable  salts thereof. Within this group of 35



hydroi odicy nitric, sulfuric, phosphoric, acetic, lactic, citric, tartari t@
oxal'ic, succinic, naleic, gluconlc ascorblc and p- tquene sulfonlc

Phar maceutical |y accept able salts may be formed from such bases as ammoni a,
organi ¢ am hes and netal salts, e.g. netal salts containing sodium

potassium cal cium nagnesium 20  barium and al um numcati ons.

Represent atiye8 of such bases are anmmoni al,59@76rary 20 ani nes such as 8

n-propyl am ne, n-b, ahdsEorefel )
oot o e, Do LR BRI, K TN I i e
tris(hydroxynet hyl thﬁmiQtIMaMgemeeﬁnmqo aﬂwaﬂﬁk;&mho aﬁ(lwee)‘ahmamiram ne
tertiary aniges ? aﬁé“zy et hanal ar ourd 5.5 ol i di ne

ot by o phol F ne. gy e h&a"m%sf mﬁzﬁp il B
such 25 as sodi ung-fupstitaeed e ost ohuédmm

sodi um et hoxi de, yids stl;mnum g;fpnmmke cthC| um &_
hydr oxi de or gl um nu d Bj@@erelag;p Eripaire. Ehcks late o
et “the conpoundss.mggm%e :f:,f:z ot g b

taut oneri c hydrogein aaﬁ:mbleamghntc elvamamuﬁﬁlsthamﬂoi hihol. B € are toE@“ sti ng
@ the | Htet razolussd fr'g épwceeseepﬁm agids, ortteste@wynchrade tsed t& prepare the

tetrazol -5-ylsfor bb‘%?f‘“s st, of coy "s‘FP'I“ih hingcrasarilydprm - :
enbr aces bot fornﬁnf;smrt : ﬁ%ﬁ e l‘?rﬁc"\ifeﬁic'," ‘fiﬁrc A Jﬂ@ifﬁgoqrﬁﬁf r] hab
'3 . been arbi trsacminy, melezecigludomn ade:& ii:l -hﬂuqaéesa c. CRhapfd¢Batically ,

- 35 The conpounds cﬁcc %@rgy ICtdmelemdwods

set -forth bebgw. % %@ﬁh %@ g‘ﬁ’!“ﬂ“'ﬂf the
formula [err] 40 amm eli%rh- Spyl by @ihﬁn ihé

reference to for mdyzldhexpiaming, benaxlladansal tetlspllamlned forco atrﬂ'ieegrmup -

consisting of a roxymsthyDminemethaney iqthanplamineazi de
o an | nert nga"n"ff%:‘:?}ixé ﬂ:ﬁ&f&%mﬁné“f R ine, e ?ngﬁ" e

approxi mately eqUImio’dtunﬁm?Bﬂ&f(ﬁe, oxx@@n)iﬁfnﬁhlﬁﬂ Aydrontidd, o@ﬁ o} .
tetrazoles is des cqthqwd 5 nGmeﬁlonﬂe,gaagnesumahydrqxrdeJ caldiom IGldeoxideSerc. , 80,

==

45 3908 (1958)% o ed in theuarE lel aF lae%:}a eethgtatlhgscof ! t s Ocess ar e
provided by 3g5 fognulael I""'cont at t hyd ﬁi’l t
9 Finnegan in the ﬂgQiiI au %r;lgg:s- ro; e(:ég]né nd @5 b% ﬁqret s .30.

NaN3, [err]. The etztil'@elésﬂlfvrmﬁyﬂm@ bdeba)di rectly or may be gener at ed |n
situ, e.g. by double deconposition reacti-ons. of sodium azide and an
appropriate chloride salt sygh as_[exr] 5 etc: Wiile phe sation’
reaction proceeds over i gdle t hper'ture__r:a.nge it _is 5 jref grredid N
order to mnimze [eg ! se-e ted tepd Ny~ from
about 100C. up to Tt ux tlerrpelﬂature of the ® yst gm The inert
organi c. sol vent nay IR N be any solvent havi ngXxget Ry '
“azide salt and which is chem cally inert. Exanpl es of preferred sol vents
are 10 di met hyl f or mami d&  di met hyl acet-anmi de, di met hyl sul f o de and

1Q hexaret hyI p-hOSpljﬂ?r a0 'de The ggﬁtfongsr %u or ﬁd sa(glo}(%gl}venile%ce structure I, has
- di et hyl f or mggn de.pe 1trar11y selected to describe the present compounds. ) - 35

The compounds of the preserit invention may be prepared by the methods set
forth below.

One preferred method comprises reacting a nitrile of the formula

11

40 (wherein R', R?, R? and R* are defined as above in reference to formula ) w1th an 40
: azide salt selected from the group consisting of ammonium, substituted ammonium
and sodium and lithium azide in an inert organic solvent. The nitrile II and azide
_ salt may be used in approximately equimolar amounts. The general conversion of
nitriles to tetrazoles is described by W. G. Finnegan, et al. in J. Am. Chem. Soc., 80,

45 3908 (1958). Examples of suitable azide salts for this process are provuded by 45



condensation reaction is found to be subject to general acid catalysis and-@
yields are inproved by additi-on of. such reagents as hydrazoic acid, am ne

hydr oazi des rand Lewi s acids such as BF3 to the sodium azide. At the

conpl etiion .of the reaction, the 15 = tetrazole product may be recovered
fromthe reaction mxture by renoving the 15 solvent, d|Iut|ng the residue
with water ang then acidifying the m xtus%s,476 gi ve the desi red product o
forfula I. The pr Oﬂnggamthbeabtrtrrmﬁu&uier&en% B T TREY A MR G, 210
optional | y conver tigN,,NHN, Th-a;HPPRINL, CIH|NH NG 6 area
described above. PRugidéddires gymon@dttﬁmrund mpmodlzcbsedqnblefdecrqmnoatubnmmyonsf 20
desired, be fg r't hegt ?Qﬂ

n Quidesal
S i 55 1 or et e RS B R, 1

—u-

t he scope of for mfram ibouThﬂl’BC ﬁp)to tﬁxaﬂﬁlk(ﬁem rammdoﬁf:ntfsmé’m|'ﬂle|tnc}§ﬁVI ng a =

nitro substi tuent lVS!tbjlaafGlt metabbtwwao nit bavingdo famhetaandgrsa,le t he

cor r espondi ng, an tn&ﬁ e .sﬁg %mﬂ@m@& Wi alearitis RN
“subst it uent may b%ea f ferred stﬁ@rnfﬁ ﬂﬂ?h\(; fOthamide. The -
(I ower) al kyl am no- coodenshto oeseti :ak hmmue@ulgado&tgeh canpsisind yieldareAn

t.ernative and prIE'PEWF Op aG@ea\nmehY‘m%#@esnd '
condensing t fie mt itg?‘ rﬁm‘ aét’oftt’d.ﬁ " 3.“’ 15
tetrahydrofuran f lu Hg th erasfdud @Y th&F Sidifyhg eaa.xa@e hded
-apove. The’ reactrodcsnrﬂy rmlmuenf doiniuja tie 'ﬂar proddctoutayb rfmlwrl tb Ie I

“with al um num chl ZE ;g% o d °Pt10§ ow1 ae rharrrrps grca
‘about 1:1. 3, a6 espeiy furt etho "le?, hhe Ef. 'i'on b
not critical, ad mamhtauérﬂg ﬁo &iée rrﬁhe Be ST _

t enper at ure of 't hd. Thisvisnexamplma htempalntl@f fmtnulad hmns amtmrsumhtltehanabhwe

" procedure conpri se:%?‘{ggﬁli‘yo taiytic ygrogs “lhn Lt%;m% 'glg 1““1 \’F"%t‘%dner
- hydrazoic acpgl i n @Hedpdidiag @ 6\)&% laﬁl er)alkyla?di und! eneZS
or toluene or with Sodi ulfarmativel &n& eiaﬁ'éﬁ Ivﬁnaﬁh Cof the ba-n ocedu3é5 involvedi S

procedure an aci drqorl@eaﬁm&)ﬁegtétég srastmsonatﬂ Ulw@ohht!mn!ﬂeez;d%m tctrvé!ydi‘e&!rmed end-

product. an 2l ter gt rtégrwrt ATl e e thes

fornula [err] 40 (tespersture foi thmea na:ndo tRéritivaly’ aaSarnkgEd;u’se:dstmbdMee b&en
reference to for mﬂb&"le Wheﬁeﬁtmmmuaezgm e S?l"ftné dr of yr a&ﬁ The
er

preferred reactlo e maﬁ’mﬂ’g@; glin gee

~~are as descrpded as éhlﬁbbﬁteﬂ‘d;) @felor Bluetk b dmmtarzid Gnd deefiEicldis Butanol, 35
‘conversion w th [ dnthis p:’bh@ummﬁmﬁoﬁ snemulnat :‘equm';l tdorpcmnmrdeamileydAS
recover ed fromth@f?% Jon.m xtur e b (F ian sufaflc ent vvanﬁ

ol | owed by 45 aGugys STt z"ﬁsmpé iy ir Mgt Lt
.conpound 1. The tetrazol e product | T esrre be subsequent y
converfed as di scussed above to a phahrlrraceutlcal |y accept able salt or to
anot her product of fornmula | having different Rl, R2, R3 or R4

substituents. 50 : Anot hernﬁ)r QLI ed procedure for preparing the
conpounds of formula 1 50 corrp S reactr ng a 2-am nopyrr di ne of the
formula 1&1 1,596, 476

10 (wherein R2 , R3 and R4 are ay de FWGBWQC:% r ef erence to for rru‘?oa

1) with | &4

o A (wherein R', R? R® and R* are as defined above in reference to formula I) with
8. ‘ : aluminum az:de in tetrahydrofuran. The preferred reaction conditions, i.e. molar
+ ratios and temperature ranges, are as described above in connection with the nitrile
to tetrazole conversion with AI(N,),. The product of formula I may be conveniently _
45 recovered from the reaction mixture by addition of sufficient water followed by 45
acidification to effect precipitation of the desired compound I. The tetrazole :
product I may, if desired, be subsequently converted as discussed above to.a
pharmaceutically acceptable salt or to another product of formula I having
different R', R?, R? or R* substituents. .
50 Another preferred procedure for preparing the compounds of formula I 50
comprises reacting a 2-aminopyridine of the formula



et hyl et hoxymethyl enecyanoacetate of the formula 5 - and al um num azid

in tetrahydrofuran. Approxi mat el y .equi nol ar quantities of the 5 three

reactants are used, and the al um num azide may be conveniently prepared i

situ by reaction of sodium azi de and al um num chloride in nolar proportions

of about 3:1, respectively. For best results, the reaction is carried out
he reflux Wermperature of the sol vent. IA$6£hb concl usi on of the 10

reaction, the deS|red product 10- can be &ecovered by addition of '

suff|C|ent wat er followed by acidification t® 10 precipitate conpound |

_ fromthe reaction mixture. The product y as described above be further

reacted to produce. a pharnmaceutically acCgftaml e salt thereof or another

product of fornula | having different Rl |R2, |R3 or R4 substituents. The

above process is a preferred enmbodi nentg3 df e\present invenikon since it

15 ‘enabl es conpound | to be prepared dirégctly2fromthe basic

2-am nopyri di ne and 15 et hyl ethoxynethyleﬁecyanoacetate starting _

- materi-als without (wiereie®asRy RY anf Rf hreSk dpiirRPabévedn adfetendeQb ddrivdG 19 WA OF

nor e i nt.er medi at es e%hﬁhwmewpnwmmm ofthe yermult hods descri bed above.

e nitriles starting materials of f a%'{]:*I e prepared bx,hnown 20
| hdis ! -

reaction routes. One reaction scherre | é I n &l ow _

20 [err] VII 5 . and aluminum azﬂlé(in|tﬂmhydrsﬁli'anenbproxlmheryrehulﬁblap@la}iﬁf@%piﬂ@r| cC 5

a&cid (PPA > [err] three reactants are us sp q{ps;mg @azide g)tbr doavenien{lyeprepared m 11

1. 596: 476 < situ by reaction of so um azide an alumhliggr {gn ﬂ g,r (g'l _
about 3:1, res;;ectlvlf' For bes results, eac carrie cP at the re

st arting materi al Stdﬁfpefam’r bcn&rﬁﬂt Qﬁct @ by

nmet hods wel | 1@nowncambe nerowsred bf@ddieasat‘ |sufﬁc|e|it waternfoll rb)dhﬂﬁﬁc:(t'ﬁ)ﬂrtﬂw a 10' ’

V1) wth diethyl f mRQuag & °F‘d'|“h‘1&lf°d 0@‘6‘ b didescribied
oo ot B °ﬂ°ﬁ’&§€§§:@§ WfEe
prior art sectl on abomab prbébsm&btdfdi eareniuo em5;fﬁfe 880 it :
Chem Soc. b ei oung I t@ pre@iredrdirec8g froB0the b mopyndme and
Arznei m - For sch g‘ ? eangacy cptat ﬁ@l‘““g ‘SSUtShogtf7 NELTHHY @948)
and the refer encesmegh% e CAM 8’m°'ﬁt'é?‘r?e° jatep grquirgd forihpafernatve my
be obtai hed by treat nbwt mtl‘llei ktmlﬂgtrﬂt&lallsoof formélh If aiayLBedpredaréd b Knbwiali d
ammoni a, ammBhi um Fegetiosxoutes. Sinegeartipn siheme @ indinatethbelow:10 i n a _

(1 ower)al kanol (e.qg. rret hanol or .ethanol) optionally cend.aidi ng sodi um

~

" net hoxi de as” a cat aR The reaction is cppyepientiy garrfed out ifP282%,
seal ed vessel &af2_s bath t"eﬂg@f&% eh2cdncent rgt.ed ayonidm - -
hydr oxi de i s used” go results have agSo been achigved at ro tenperature-

he or a seal ed
f oramul a III may -

f or onetotwoxi S L vmthgq;q/heé.ic\e:smy-ﬁ*_
NH, . i '
Na”

vessel . 15 %He” ani d&\i nt er nedja
be convertedtotheRnltrlles of . :

vir’ ) X r!
inert solvent, /\
or polyphosphoric acid (PPA 7

2°2'5
&
' _ . liquid NH3 ~ R .
- ) o sealed vessel, 7 11
- . steam bath

Iv

. - r2 )T\ CcN
dehydrating agent, : :

e.g. POC1, 7 . g3 \N/r
_ | _ T




t hi onyl chloride, p-toluenesulfonyl chloride:pyridine or; nost preferably,
phosphor us oxychlorlde‘ Dehydration is acconplished at eIevated

t enper atures, nost 20 preferably under reflux conditions.

20 The acrylate starting materials of fornula VI may be prepared by
CWens| ng an”r oximately equinolar anpupt!$96#76a 2- ani nopyridi ne COI'TpOUﬂdIDf .

formula VIt with eth heetalnﬁnqpmlhwétﬂn@g:ma@ﬁﬂssmima MRk ddWR S6RFGInG!
. absence of an |nerQ:§% #red by methotls well fnovannin ahomrat i C hgﬂr ocar bog such as -

d hyl
tol uene. The reacty, lon ‘°"§t°§0%%®§§‘§?‘f‘£§?hm%%& )el“@hi\t/gg; Y_O”ml .

terrperaturesse g.d £ IarU
VI (i:e. when the thSSﬁel%J.n hierd Sua.sad)sm;s uven, LI1or |3 g,qf' yhe 3-,

4- or 6 posi tion ’1?@!14"94 dégmlél(@&)@géd byerﬁmeakSoa r70J3348\(1\948), elia 9Soc

80, 3066 (1958) a W'E rorflita 1l b |

(1971). Ih uli ng tdﬂ formba e w Eﬁﬁdifﬁnﬂ%l;ﬂi a ma e éfs%knggﬁ] 10 -
ionaBe ¢ %Ywdﬁm no

fornula Il by use of a dehydrating agent such -as phosphorus pentoxi de, : @

formula | in 30 in a/vKip‘ad:r)dR&lpol%,g Fifetikandi Bﬂeﬁﬁﬁélﬁlopt or
. carboxyl groups, % ?eag ﬁé?ggzée H@Feilsseége%?’tha:arrsgfghtl mg16113 qumsléll be
otected by suit ggh# % t A eps
?egl nni ng w 15h t hevithastl the Be&mtyl@pyziﬂ %Eg i 1%':' &1 &G 885 Ythe s

formation of the f| n @@!deamstrmhate'ﬁhé fqirnmtaem mngbgém&éﬁ)toﬁﬁynﬁheﬁotbe :
' rﬁgm)ved by met hod a%ﬂ k2 d 6‘3’%%‘& fgeat siahiay phps l@hmlns)xtdawhwgylt he 35

enesulf
unprot ect ed subst iy rat hfe'ﬁt d 25 el'ﬂgx% mo‘gfrepar ed
- 35 fromthe zﬂorresamﬂerdbmgndurtrémmsadhzﬁﬁdntsu product by ca 4 I 20
“hydr ogenat i on. aaq mabef famnlaIVd niay\bla repared by EbhderdshgOr - R4
are (I ower)al kyI ar&%ﬁ t b‘g{ %é‘ ifi 2 m?ﬂ.’(é:d@acf«‘?fﬁsﬁaﬂ far fnula vit
- am no-substi t ut ed ofganie ﬂ ¥. dnl & &dﬁ?@éﬁﬁﬁo c@ﬁigg ac |on 1s
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65 aqueous or oily suspensions. solutions, emulsions, syrups, ehxers, etc. or may be 65
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30 Materials Oval bum rﬁt%%%%géﬁgﬁ ;&g‘f_ﬁﬁzﬁ%s’t robenzene sul fonic acid,

Na+. salt Bordetella pertussis vacci ne-phase Ig 10-20x 10[err] killed

organisnms/m . 35 - Tris _/Buffietedun§alipe|r | -Mo igp-2-hydroxymethyl-1,3- -
SRS “

.%5 Pot assi um #&r borPaprRansipld Ty, D) Rats-200 gns. Fenal e
rague- Dawl ey Rat s- ' ' '
prague-Daul ey Rats-100 ors. 111, Bl {Bred Salfi ga'09)0.02 M

2- am no- 2- hydr oxymet hyA subgtitg'ted ovalbumin antigen is used both as immunogen and challenging
_ antigen. The antigen is prepared as follows: 500 mg, ovalbumin (EA) and 500 mg. .
K,CO, are dissolved in 25 ml. distilled H,0 and stirred at room temperature for 5 -
45 _ minutes. Five hundred (500) mg. dinitrobenzene sulfonic acid, Na* salt, (previously 45
' recrystallized from hot absolute ethanol) is then added slowly with continued
. L : stirring. The reaction mixture is then immediately placed in the dark and allowed to.
L proceed for 2 hours with constant stirring. After 2 hours the mixture is placed in
' suitable dialysis tubing and dialyzed against 5 changes (4 liters each) of distilled
50 - H,0 at 5°C. After dialysis the product is lyophilized and stored at room - 50
temperature in a brown or amber container. The antigen obtained will appear as a
light yellow, amorphous solid which is very soluble in water or saline. It is
designated as DNP denatured ovalbumin (DNP-d EA).

' . Immunization Method for IgE Production :
55 - Adult, male Spraque-Dawley rats are used as a source of reagin-rich antisera 55
' for the PCA model. Immunization is by a combination of DNP-d EA on AI(OH), -
gel and B. pertussis vaccine. Preparation of the DNP-d EA—gel immunogen is as
follows: Dissolve the DNP-d EA in TBS so as to give a concentration of 10 mg./ml.
Slowly add 1 ml. of this solution to 10 ml. AI(OH), gel (10 mg. solids/ml.) with



40 - propanediol (Tris), 0.15 MNaCI pH 8.2 '
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Sel ection of Hi ghLyaphmm n &€ b lrusédOds| anfrerh | nd| vi.dual
serum sanpl es shoul d be screened for reagl nic anti body

'concentratl bef Bra agp N espo
- AR DB s @l .;o%dsb pogg
Co i mmuni zat ton pase& r§t§ smufhg éaéﬁangargﬁauﬁat ayfgfmlxeaggr Yabd\ricike Ution
of serumfrom eachselmmmoaaddmterudhmed for this purpose Intradermal '

i nj ectlons of 0.05 m P@FIVQ h%e'g ?nd'g?ertaﬁgﬁg ere rl? %E;& 'FFS' cks of -
two smal | e I"’ n%edlé'm ﬁn"g Al ael sarmuses_
can be test ed si rm ﬂaxu dtio Qofrsﬂﬁlblaihﬁﬂﬁnso §ool ueamama e 4 :
- hour | atent peri oon either MOChaisérig‘gs used. Jbe tdlhlhent dentndenneth@usr

P or exampl is U hhas agit of
admi ni st rat on toltﬁﬁ% la;) (951’1“‘% used; 1f thﬁgpoo ?l‘t)ers}‘;t I%()ment 1ut10n;é?v{§uld ,

© oo 50 be 1:20, 1:40, 1:60 and 1:80. The sequence of placement of each dnlutlon should be 50
T either clockwise or counter-clockwise to facilitate ease in scormg The latent
period should be at least 24 but not more than 48 hours.
, _ 3. Drug Administration-Standard and Unknowns—Four animals are used for
® e each test compound. Disodium cromoglycate (DSCG), solubilized in saline, is
55 - administered by intravenous (i.v.) route at the time of antigen challenge. The 55
tetrazole test compounds are solubilized in aqueous sodium bicarbonate. The test -
compounds are administered i.v. or per os (p.o.) either 1—5 or 10 minutes,”
respectively prior to antigen challenge. ’
4. Antigen Challenge and Reaction Evaluatlon—Ehc:tatlon of the PCA
60 response is accomplished by intravenous administration of | mg. DNP-d EA in 0.5 60
ml. 0.5% Evans’ blue dye in saline to each test rat. PCA reactions are maximal -
twenty to thirty minutes post-challenge. Reactions should be scored visually for
color mtensny and the average diameter of the spots measured at each antiserum




bl ue dye in sakine. Sera which show positive PCA reactions at the 1:50
dilution, as neasured 20 to 30 m nutes post-chall enge are pool ed, dispense
in small aliquots 25 - and stored at -70[err]. or lower until used.
Negative sera may be di scarded. 25 The IgE titer of the antisera pool
shoul d then be determned. Serial two-fold dilutions (1:5 to 1:160) of.
ura?reat'ed sera¥nd sera heated at belerr], 1P¥476 hour are prepared in salime
anll’ 0.05 m . of eacilufdd id. OBoth NoRedidRs sKYIABET dBAL! By el Bﬂcm OFo €MMal &
‘recipient rats. At compstifeqnurpaaes thelhemidroinl the benttos gdu Q.l’nt:b td) shélgd beat ed 30
and unheat ed ser um!east YaendH ?"WQ"{%Ma'lmtahe%imalsatsadtonuepdrti@lgadah group is
30 chal | engedswi t h ghuddtes -"ﬁ‘gg‘;&(lh ) gbﬁggﬂ}%u@/&m%swd!ﬂ“ee igysffective s
Reacti ons are read by ren? ecting the Sk 6g 030 m nut es post - chal | enge,
Intensity (blueing) and spot di aneter showedulie neasured and recorded. The
R B e g
unheat ed serum whi @§s5a4g. - ﬁ) CAY

di aneter) in 18t Ieam_iﬂtﬁﬂifgs%(g%tthl& FeQongd, ent the, | Dy ue. i€ Mhe dose,of compound, 1 0o11g
having a titer of 50 or greater are acceptable for the PCA screen. These

@ol's should be sterile-filtgre ad_st.or 1. . or |Lower until use.
Eophi lization in small ali qﬁ% %ﬁ%ﬂ;&%ﬂﬁg&%ﬁﬁg&fﬁ%@ﬁéﬁ PCA Scr eeni ng
- Met hod - 40 . Compoundal s- Young fenal e Sprague-Dawl ey rats, 90-110 gins.
shoul d be 40 used. The rats should be conditioned (acclimatized) for
at least five days prior to use, with fpod and water ad lib. 2. Passive
Sensi tization-The test animals arepreBared,for 4] ve sensitization by

carefully shaving areas on each site ok _theg a fine toothed 45
clipper. Usid§ a 27 gauge 5/8" needl m. tuberculin syringe
make 45 intradermal injections of sh of the antiserum pool .
Four. dilutions (two on either sidel/0 ¥€rum are used. The exact
dilutions used depend on the titer the pool. For exanple, if the

anti serum pool has a titer of 50, then dilutions of 1:10, 1:20, 1:30 and

1: 40 are used; if, t%ﬁ'gﬁiﬁoé, titgrs at 100, thep, the dil utiais meske.d 50.

be 1:20, 1:40, 1:60 ) d3 ~80. .The sequenge of ..pl acenent & eachP-8il ution
'shoul d be 50 either *§lockw s r count ef- cl ogkwi. se' to f 31t }e ease in -
scoring. The20atent pariad shogld be at gaastg24 but not nore "iﬁan 48 99

hours. 3. Drug Admi ni §trai on-Ggiard aHd UnHnowns- Four -ani nal @o4@r e used

for each test conpoung. sodi €Hdnogl Bcat eH(DSCG), sol ubi | i~@dd in .
saline, is 55 admgni sfere i ntravgnousy(i.v.) route at ;096%5 time of

antigen chal l26nge. The 3% tetHMazole tesy conpmpynds are sol ubi"lg.ggggi in 25

aqueous sodi'um bi car Hdnat®. THeH{ est conBBoundSHar e admi ni st ered.bldv. or per
0os (p.o.) either 1-5,qr m iyt es, respacti rior to anti 3 o
chal 'enge. 4. AntigenaChagil engg and Reacfi on tion-Elicitgfian of the -

PCA ‘60 r88ponse il§ adtonplHshed by imtrav@nous adni nistratiggs of | nmgao
DNP-d EAin 0.5 60 Qg Gél_?% ﬁ%ans' bl ueHdye ¢H.®al i ne to- each Q@st rat.
PCA reactions are nmaxi mal~"{3werify to thi r]i‘y mifut es post-challe .
Reactions shoul d bepscared visually for color intensity.gfd {4y average

‘di ameter of the spots neasured at each antiserum.. 14 .

1.596. 476 . The following examples are provided gojelyjifor, Purpopet of ill@tyating
, ), ¢ 5 . P . ) O _
operations shoul d BEARRE. il i e ity g cappopndrfthe present imvention and 35
& : | below are in degrees Centigrade. “Skellysolve B” is a petroleum ether fraction of

b.p. 60—68°C. consisting essentially of n-hexane (trade name of Skelly Oil Co.).

. Preparation of Starting Materials- _
® _ 40 A. 2-Aminopyridines (general formula VII) 40

. Preparation Al: 2-Amino-5-ethylpyridine ' '

a. Benzyl (5-Ethyl-2-pyridyl)carbamate

Diphenylphosphoryl azide (4.04 g., 14.7 mmoles) was added to a solution of 5-

- ethylpyridine-2-carboxylic acid (2.22 g.. 14.7 mmoles), triettiylamine (1.485 g.. 147
45 - mmoles), and benzyl alcohol (1.75 g., 16.17 mmoles) in |,4-dioxane (23.5 ml.), and 45

the mixture heated under reflux for one hour. The 1,4-dioxane was removed under

- reduced pressure. A solution of the residue in toluene was washed successively with

water, aqueous sodium bicarbonate, and brine, and was then dried over sodium

sulfate. The toluene was removed and the residue recrystallized from 2-propanol to
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Di phenyl phospheryl azide (1.5 g., 5.58 nmol es) was added to a sol ution of
5-n- butyl pyridine-2-carboxylic acid (1.0 g., 5.58 mmol es), triethylanine
(0.565 g., 5.58 15 15 _ nmol es) , and benzyl al cohol (0.663 g., 6.12
mmol es) in 1,4dioxane (9.0 m:) at 25 [err] The stirred solution was heated
until an exotherm c reaction began. Wen the exotherm c reaction had

bsi ded, thd6solution was heated under I.896l4G& for 1.5 hours. The reactjson
m ure was Concenfg‘fd%:@di ésﬁclnlt)hfrhé %ﬁthHewﬁL' é&&%%éh“m&&g%‘rf‘e“%lor?@
soI utron was washeektsioic aas sashed Vwithl witen\akried,, and cehiida Lk
bi car bonate, and bﬂlm@ylpandnwsean i ed over .sodium sul fat e. The sol ut ion

was 20. concent rapg%&r&% Khe res l_%ge Leq! %t al lized from 2-propanol to -
give the title conpo ﬂegz mtboun 7n0 ropy )¥ @f “thé HireAN minalidh C(% BQIr [errg
C 71.80; H 7.09; prispylfyridine H?Orumdthod srmllar to Elﬁt Héscribed for the preparatiot.of 21. 72;

H, 6:85, N, 9.87. gsmo-3-etlw'pmhn¢ XThe iaitiaf m ﬁf 2-am"19tiit propyl rdlrdyi)ndar barrat e

EﬂG )5 \?\I&S 25 hg.E@ rr:TTIG).![ ;ﬁiigz‘;égg- gqﬁy %g@ @7 rgur @gﬁggnn- at h%sqaﬁ%‘veég dgpfgli (

~hydrogen ‘at an initial pressure of 3. 52 kgcm 2. The mixture was filtered

#%d the filtrate r duced dnte tgs_(gengral formula 111)
31 no- 5-n- but yl pyrrF ?X{ | P%%\A "'" oﬁagg ‘deg‘lppfmﬁ%eijG[err]
in-Helv. 30 Chl m ca@ﬁ‘dx?late:imo Q@D& and§ ﬂ’%ﬁl hi@ {ca”$5 ml.) was heated on a
2 Am no- 5- phé pystéadi bath forsHheurs emd thien StOtﬂd|aN26° iR oy isg Yhid athmnenig 4ad g

0.021:nole) in dry |leaxe g ?h /‘EF u'%jm
of sodium (3.39 g. socé‘ﬁ?g—%? ‘??Ig? Lﬁlré éfn’ﬁt?n
contai ning ferrous n| rate hexahydrate (0.095 g.). The resulting 35°
suspensi on \Ngﬁ al Ib‘\ﬁwat!m) ﬂ?eﬂ’rQ]tkorO-é-roxaAHwn@[lMmhmumeesmadmmmdwas added
and the ammofil' a

| téthy glayriidige 3o,
agueous sodi um hydrrm 3%1?) dﬁhﬁ TR agmon:?r;?&gdhn X{gé ﬁrsﬂfé(ﬁg

| ayer. was ext ract ecblleétéd soditd hretrity; d iOEboﬂi te)npeFE Uie hedtb xnfayer S
wer e washed with gﬁmaé%%’ mg Qagco?% %e!lrs sTim asrhdu;tﬂ,llatehak xﬁsdcmegctggg%n i onzs-
was concentr ated e
met hyl cycl ohexane. an%fyﬁcdp 2 s ?‘&%?ﬁegeﬁg { Pere 8trhﬁ%'°d i‘b%i"“m ).
The m xture was filtered andtheflltrate evaporated to give 2- . B
am no- 5- phenyl pyriie g{ab“’ fOBG%sClNer §?§ %‘4‘3 ﬁll}o ﬁ’ , 15863 ,er8r -'i n

- Chem - Ber., 91, 247 ( Pr epar '546 : :
2- am no- 3, 5- @ net hyl pyri d| ne C. Nitriles (general formula II) 45 Ferrous’
ni trate hexahydr at@'el(%wn%il) 4Qxpi4Brpyd dM ZQMrlm\dl 043 €ar mtﬁle196 - at OQ wer e

- added to liquid a xt gﬁ’g‘m %ﬁ,’ﬁ’ jo f %&:’

di et hy | pyr i ne. CH nqxtg,e, a1 bk ﬁau‘ta%‘der Syl .%i ) over
‘a perr od of 85 m nuthkeide dddeaqacows sodiunveasbabla émy eéahlotidlager vashy 35
resi due heated undérh ger, d"edrﬂﬂtd tr 9d ldmwﬁmﬂm'sra“bed |rllomnllnﬂmatcned at

for

yg% 3’;5% ut i on -.

180[err] for 18 h dfmgﬂ,@‘t égf/ Z%ég_[ rﬁﬂ"ﬁﬁ}'ﬂ m‘e'fgﬁé.',g‘” g. ) |

foll owed by 2N so wastrr
hours and t hen flltered The coIIected SO|Id was washed with boi li ng

tol uene (2x Ho mprfp‘“aﬂ?é ine3sasbopitrile o |ned 40
filtrate and washi % M ych,g,!{;iggfﬁiafﬁ izh 55
5% aqueous acetic merdreﬁﬁx ni h urs Eonaaten. New uB of @ieed and
55 reduced t dryrres;@al 3‘¢|l§ memﬁmﬂenemmom@c ad;jledltqecb watem The methylene

alcd for H.C N,O: , 32.57; H 1.96;

%5/; g CyC|. 025 Sg[eer r% ﬁtha" Q}%é&? ] ng'tg °°mp°'¥’d§¥rﬁl@'§9§ z&*&"gf%_ﬁrgnglg 45 '

suspended in IN s
¥

C 52.52; H, 2.08; CI 16.60; N, 20.32,

D. Acrylates (general formula vI) '
50 - Preparation DI: Ethyl 2-Cyano-3-(5-methyl-2- (foyndylammo)acrylate ' 50
_ A mixture of 2 - amino - 5 - methylgyn ine (5.0 g., 46.2 mmoles) and ethyl
ethoxymethylenecyanoacetate (7.82 g mmoles) was heated by means of an oil
bath maintained-at 100° for 15 minutes. The mixture was cooled and the resultant
: . solid recrystallized from acetonitrile to grve the title compound (5.4g.,50.5%), m.p.
35 170—171.5°. P 55

Anal. Calcd, for C,,H,,N,O;: C, 62.32; H, 567: N, 18.17. .
Found: C, 6244, H, 5.74: N, 18.05.



S T

... | 1,596, 476
- 16 hydrOX| de (50 m.). The mxture was extracted w th nethylene chloride.
The extract was washed with water, dried, and concentrated to gi've

2- ami no- 3, 5- di net hyl pyr|d| ne as an oil. Preparation A5: = B
2- Ami no- 3-n-propyl pyridine 5 = The title compound was prepared by S
t ke di rect n.of 3-n- - S 1pe#%l pyridine by a nethod simijar

tovt hat - descri bed Frepardtioe I2: Efteyt 2Cyao-D{5-othyl-25Fi i annifS) IRy 1 di neThe.
“initial mxture of 2-Thmititls- m;po 1—{156?62& yZeld) was prepared from 2 -

b
ani no- 5- n- pr opyl py§! 0%’ sqypRoagétafeiinl a manner
“chronmat ogr aplsy. Tipe %g%ﬁmgm wo?p‘&ﬁe af 1° f?f re‘i??‘ipst%ﬂ'ﬁ zBgthyl om
n-pentane to gi ve material 10
10 B. 'Car boxami de |ntgélﬁ lcatfescqsyehla@m for mJC,a63Idﬁt)HP|6 og;arw,tlm B I
4- Ox0-4H-pyrido[ 1, 2- al’pY¥Fi mi di ne- 3- car boxani deC63-545t He6.093dWbl7.820nt ai ni ng
ethyl . 4- oxo- 4H pyPrépdpftivn D3AEMYT 2-Chatiodas3eb My é 9., 0.064
‘nol e) and’ |IBUI d aWt it of 255mita ) gg\%as uwggnﬂ}imégo %gliggnﬁﬂ&é jadaat h for

2 hours and. ¥hen

® | ecave a solid ﬁ&tmt f3§§1 il
title compound (4 .rdbnytempdratddhnd (libﬁ)ﬁlt
Chem “Soc.. (Q), 2habmpm®9473°.Preparation BZ 7- Ch oro4 oxo

. ¥, 2-al pyri mi'di ne- If.rerp ,gnf %% 2§C sus enS| on of eth |
7- chl or 0- 4- 0x0- 4H- py Al HistureLof. 5:'1 fm%ﬁ h@#y miﬁ,ycr?g ﬁ
' 1ue toect ed

5

G

- 0.038 mole) in armt!mxxmﬁy}aﬂecyxnaieet 4té o s)951as"\ﬁ§ed

‘room terrperature f‘iﬂl"l’l'_g?" hﬁamnum epwdactfw teefyﬁt h&m N

gese Blenqcﬁnoi %%g, pd3 latolmw waiﬁeatdﬂerVEdIO -

SR 3 Eﬁfgg“"_’k}' ‘s 5*,‘6. _ 

solid retritygrate Gt PE"; GE pryefipoodudi(0.8 100
m ., sp gr OZU 9) fq).%' ga(mmt h‘%r OUrS. r°'fﬁ E'SﬁhF%"Wﬁ'ise ﬁlyl%%f refuchct ed By
25‘-.f|Itrat|on vvashed vmth cold water and dried to give the title :
“conpound. (7.7 g. txo -533methy idylsminp aerym recrystallized .
~from 2- met hoxyet hetﬂ g@%‘&i @“% 5°r&f9 moleRand edind| . |
Calcd for [@5r]: foEls) *"3"' A S B
C, 48.54; H 2. 73‘del"e titlg . CQGPOlMd (99. gLCBS/,)&ollected by filtratlon The product, m.p. C-

Nitriles (general l :g@ was re}:rystalhzed from 2-propanol to give an 3Qalyticelsamale] mlp.
- d: 4- xo- 4H—pyr|do 1 al pyrim.dine-3-carbonitrile A mxture of -

4- oxo- 4H pyr{)(do[l 2- Auiqhﬂalm cbrr(e;,}ﬁ, a;:boxani de, 6335 % 5.63; 09, grlg‘lé) a-hd
phosphor us 3 ychl oriErang:50 nd . vvas heat ed und:eBl s'ef Im>sd39rN2| iIrs. The3g

m xt.ure was conc artitioned between: :

met hyl ene 35 eﬂie 'agéetug 59k ,J”"i 9£¢5{§4 %‘jﬁgﬂ f ‘"°)rﬁ"éf' t'h Iene :

. chloride | ayer wasemad\moh m3 e ritRd ford ﬁ‘igfl& Eé '
residue was recryJesQ t pzdd -meghnl. t-@l -medylammg)amlatdm Rre;iaka:oﬁamaoun 59g.,
76.8%, m p3s 219 22]1{1{% dat I i.zation & ave anal yt i cal -
material, mp. 21 Ld“]d%fcy‘?'%}bb 208 e, Tf:{g n ? ?N m Soc. 35

- 80, 3066 (1958). Pre aration

~ 7- Chl,or o- 4- oxo- 4I-.E" B 19 3 mdylamntq)acbeate . 40 A S
ko xRl fﬁﬁoﬁ:ﬁ%ﬁ?@m@%ﬁm o

car boxam -de4q 7. 5%n gs,teaﬁﬁb

utdg ) R
~ heated under ref IVYJ S“gﬂysgjvﬁBhﬂurrmxtuirdrmsﬁtbmﬂ it@givenEssD Q@ﬂfhe lé fx
sol ut i on Of the 22—125°. The fi Itrate was reduced to-dryness and the residue recrystalllzed
from cyclohexane to give a further 7.0 g. of product, m. p- 122—125° (total yield

& ) 99.67,). A portion of the second crop was recrystall
& : 45 . give analyt?cal material, m.p. 123—155 rystallized tw1ce from methanol to .45

- - Anal. Calcd for CisHiN,0;: . C, 6366; H, 6.16; N, 17.13.
o f Found: C, 6349; H, 6.18; N. 17.13.

Preparation D8: Ethyl 2-Cyano-3-(3-n-pro yl-2-pyridylamino)acrylate |
The title compound (m.p. 99—100°, Og/ yle% was prepal?ed?ll'om 2 -amino -
50 3 -n - propylpyridine and ethyl ethoxymethylenecyanoacetate in a manner similar 50
to that described for the preparation of ethyl 2 - cyano -3 - (5 - n - butyl -2 -
- pyridylamino) acrylate in Preparatlon D3. -

64.84; H, 6.61; N, 16.21.

Anal. Calcd. for C“H,,N,O H
» 64.83; H, 6.61; N, 16.07.

Found

'n‘n'



residual solid.in nethyl ene chloride was added: to ice water. The net hyl ene

45 - chloride |ayer was concentrated and the residue recrystallized from
- 2- 45 met hoxynet hanol, to give the title conpound (4.0 g., 57.6%,

mp. 239-241. Anal. Calcd for [err]: - C, 52.57; H, 1.96; CI, 17. 25; N,
20. 44. Found: - C, 52.52; H 2.08; d, 16.60; N,

20.32. D. Acryl®tes (general formila VI).5SBH76 Preparation Di: Ethyl - 18

Z‘ES’anO 3- (5- met hy lprepaiatibh B! mmﬁt%ﬁ-ﬁéﬁh%my -2- yndylammo?zp: (1 Xture of 2 -

amno -5 - nethyl pyr The sitée dompBurg.(m.p4 yiéld zﬁtp red from 2-amino-

et hoxyrret hyl enecyaﬁ'm% 1%‘ :%mzth ethommﬂth pmpacgtate insamedebsimitgans of
Pt

an oil bath I nt'a
'theresultant sol i § zed Pohi ace onltrlleto give the title
compound (5.4 g., 50. 5%1 Camp for56,;H,,N,0,170-171.C3.6591; H, 7.01; N, 15.37.
55 Anal . Calcd, for [Epyng: C, 62.32; H 5G#5TN, Fi.86ﬂ_52 N:déﬁa

C,. 62.44; H 5.74, P['\J.-par’]aﬁorpélo Ethyll Cyano—3-(3-chlor§:3-p lam mo)acr lat
ﬁ)%d f
AR

" % 5&36 475 (5-18t hy| ami The:imclie clompou&d 4 Lgsl——lﬁ‘iilx hyl i - 0
~2-Cyano- 5-18t agingyr Qrapy! na(an yleethdygméthyl r&cmmq:o amanner | |
#5- 1560, 25.4%yi §md nlg#gn .g’s iRsA Ent ;r aﬁtmngfrﬁtMZ cgino -3t H{§|-pyrbutd ne and

ethyl et hoxymet hy| &iécyano P8t p PrepataiAn P

t he preparation of Aaalhgzhlc&for CHCIN;O0,3 - (€, -525®t 1) 4.01;5Cl, 14.092 N, 16.7

pyridyl am no) acryl Heendi n Preparation D . C, 5222; H, 398; Cl, 13.93; N, 170.

fhs, G FEHAI L drdovics- UM o -and

g

Simlar to that described for

q- .
g Aggl 54Ca:_|c 3 Bgr P{\r]%,rrfl}ac ll t@ba?%fl?oé%'(%gﬂﬁﬁy% et oxyé—pyndylamm& 15 ‘

2 QIano 3-(5-n-butyl - 'Phep;ltled qundc()rm:rlysﬂ-a4188°A4S',Qlywld)Waso|ireﬁhred &omnp-- 5 -
“butyl pyri di ne pming2> met Ylaﬂd’ methylenecyangagetate in a manner

et hoxyrret hyl Q@ecyaég'%?eg%“ ?’;{c% f°§ “é"%? “FHP sPudhe "viddWheat ed o,

.10 for- 10 m nutes ns T mal ntai ned at 100[err]. The

sol ution was cool ed anuhlt(r?aiedbdom-t,ﬁﬂsekel | ysol @z 582¢;200 5130;) N, Theo.m xt ure

was triturated for 18F##8rs at room tenper atur& aRalit Hbrd-34: | Nedddt- The

collected title conpound (4.3 g., 67. 2°/c) p. 69-73. Preparation D4: :

Et hyl 2-Cyano- 3-(5- phenyl - Zi-gyr’i‘dii;éhéim rid ﬂt&] riklidih4lofe Of 2 - am no -

~ 5 - phenyl py2bdi ne (1 19 99 mol e@ia latl )
et hoxynet hyl enecy ’E‘]%#" ) ‘§49 0x0 f;ﬂ%ea -&erb bat h.
tenperature of 10 S gace sﬁgg}"g’g ?:d from

toluene to give t hm bn bhth mxmimﬂemd 120° BorgB h.oum Phe ﬂoﬁﬁn re{x\Bvc'ﬂ th@na

liquors. Total vyi e “| ifie e title co 308—

crop of prodd8t (0""8d tfeated % °t Eml?ms IQQumb&axhasatebﬂmmemrq‘ vaorfiltered. ot el _.

 Presipitg % letssd apq hy|

ti ac
cetic
2-.Cyano- 3- ( 3- net hy (d?:)ﬂSrh 8éysial ﬁﬁé r@iheacgncs ltﬁ) 4ttoa treat Nfve 3 -
met hyl pyri d| ne (5. #halytical GnafetiBR mmlJ&)—am (ddchbinb). et hoxymet hyl enecycanoacet ate

(7.82 g., 62 nDIe e : e for m nut e
by neans of -oi | igf-eﬁacﬁt'jéf ? 100[err]E % 6d gtgtgloanﬁzl;cool ed 2’55
and the title corrpound (9.1 9., 85% collected by 'l {ration eproduct

mp. 139-143, was recrystal]i zed from2- bl to give an anal ytical
sanple, mp. 144-146[err]. 3-(1H-Tetrazol- 5-Y("),: a;pr;g::gl\lnz)-alpynmldm-*one
40 Aluminum chloride (0.74 g., 5.56 mmoles) was carefully added to 40
tetrahydrofuran (33 ml.) at —20°. Sodium azide (1.08 g., 16.6 mmoles) was then E
added and the mixture heated under reflux for 30 minutes. After the addition of
S ethyl 2 - cyano -3 - (2 f})yndylammo)acrylate (1.0 g., 4.6 mmoles) the mixture
o S was again heated under reflux for 18 hours. The mixture was cooled in an ice bath,
o 45 - treated with water (170 ml.) and acidified to pH 2 with 6N hydrochloric acid. The 45
: resulting suspension was stirred with cooling for 2 hours and then filtered. The
oo collected solid was recrystallized from N,N-dimethylformamide to give the title
s compound (0.38 g., 38.5%), m.p. 308—309° (decomp.)

- Example 3 '
50 3-(1H-tetrazol-5-yl)-4H-pyrido{ | 2-a]pyr|m|dm-4-one : 50
(via 2-aminopyridine+ethoxymethylenecyanoacetate+Al(N,), :
without isolation-of intermediates) '

Aluminum chloride (1.73 g., 12.96 mmoles) was added to tetrahydrofuran (45

ml.) at —20°. Sodium azide (2.52 g., 38.71 mmoles) was then added and the mixture
55 heated under reflux for 40 minutes. To this mixture was added 2-aminopyridine (1.0 35

g., 10.62 mmoles) and ethyl ethoxymethylenecycanoacetate (1.8 g. 10.62 mmoles).



- ' X
Anal . Calcd. for [err] ~C, 62.32; H 5.67; N, 18.17. 30 - - Found: '_5[
C, 61.87; H 5.63; N, 18.42. . . . 30 Preparation D6: Ethyl ' ,
2- Cyano- 3- (3, 5-dinet hyl - 2-pyri dyl am no)acryl ate The title conpound (79%
yield), mp. 156-159[err] from nethyl cycl ohexane, was. prepared in a nmanner
simlar to that described for the preparation of ethyl 2 - cyano -.3. - (3
- et hyI - 2 -19pyridyl am no)acryl ate |nll§9mrl§rat|on D5. 35 Anal 19
Cabctd. for [err]: The mixtufe wiheP®d uldler Ferih®for'¥8 s Hhe mixture was contentrated!d:
C, 63.94; H 6.24; anltilthe]:@su'ﬁﬂ: tr&teﬂpw)atate@(\solaﬂ) Fhelmikture was acidified to pH 3 with |
2- Cyano- 3- (3-ethy |6\ h P 62 alaeerm s'es e@lleewdcamgﬂslt;:pf:rruise;in ll:ut:::é :
2-am no- 3-et Ipyrﬂg e % %ig atlfci:l'l 31 % chlonc The
et hoxyMhet hyl enecyafn ligked Ry ifo Pivel e ni}e) was’
heat ed 40 on acompemd aoastg fmn/)z(mmnm-esr (déveomppl utlon was cool ed and
the mixture diluted 40 with Skellysolv B. The mxture was filtered to

give 19.0 g of the titleveaRp o sggﬂéong filaldi b Was T educed
to dryness amdl the r dsiaGhi@né ﬁﬁ:tlzst@jh p2 ibkd &EZ%@%% -e&'tﬁ%l-@- N
further 7.0.g. of yhdtt eridollmil yﬁhﬁﬂn-ﬁ%e inoEsdm ee! dthegt:ltf&/gcoméo trbvas.:)n of .

(< a - 1 1 acrylate
g:l ;,? ?82? ﬁ,;f gr Y\dg{:m:!ﬁh f Ry %@g W ?ﬂ-}r Wdecompe)mm;r ¥e§:‘y§t?lhz?t’|on §from
Anal . Calcd for [err] "~ C, 63.66; H 6.16; N, 17.13. Found:
G 63.49; H, 1%.18; NA"EVCBBdfFlr@pH{NiQI on D8: E€h 632 %éﬁérﬂﬂ(iﬁaﬂpropyl B _
pyri dyl ami no)acryl at ¥ title “conpound (m p. Co% i el d) was -
prepared from2 - amno - 50 3-n -E,@m?lgyg pyr|d| ne and et hyl
et hoxymet hyl enecyanoacetaaMethym-aHnmnmr-s-gll) iparido[ KO -alpgrimidii-4-ceescr i bed for

the pr epar at n Of eﬂﬁ&t;%tco%g 6,/o yield, %g 3!)7 thh ositigh) wagyrepaged anin
ccrybart |0 oo s AR s pe T T i oo

N, 16.21. Found: . pyrido(l,2-alpyrimidin - one m Exampl 16. 07.

18
18 Preparation D9: E Zlcéy@h&oy-’(‘éln butyI g 3bd § 3683} ate The
title conpougyd (mp. 45995 84%yi el d) was™pr ’9 no-

/2 25
3-n-butyl pyridi ne and et hyl - et hoxynet hyl enecyanoa et at e In a °rrah simlar

45

‘to that, descrl bed f lpll efthe staitigg meferiattaonylatis disdgmd in £ Iﬁtenyrﬂ K‘hemn -
butyl - 2 - g?;’r am no)acrylate in Preparation D3.
5 Anal. Cal cd for [err] ~ -C, 65 91,Ex'§¥n 6601, N, 15:37. Found:

C, 65.73: H 95; N, 157%h lB’-l(H-pautﬁidl-Gnyl)D yrﬁbmta]pynm,dm.4-one o - |

2- Cyano- 3- (33Q:hl or 0- Ahpi lmym 2—RI05° ewi jompagition) was -~ 30

139.5-141.5, 44% 3 -et -2 - py ﬂgﬂo)a late in a
eneex

chl oropyri di ne anﬁiﬂet yddogt,ﬁo 0“2‘%’ trazol 5 Mo

S|m1ar tothat descrlbedfgrft re aration of et hy i- cano- 3 -(5 -
n - butyI pyr i ?jfﬁ-\ﬁ Y9 Py in Prepa%%-‘gh n | cd for
[err] ' 50: H . d. 13, 09 N 16. 7 Poti "gx% )

C, 52. 22 H 3 98; d, 13.93; 'N. 17.0. 15 Prepar ation D l: Et hyl '

2- Cyano- 3 3- nmet hox 2 0X r | Expinple 15 acryl ate -
& ( y- r;en-gutyly}(lﬂl?tztrazo 5-yl)-4H-ryndo[l 2-a]pynm1dm-4-on¥=
: Aluminum chloride (0.89 g., 6.67 mmoles was carefully added to cold (—30°)
tetrahydrofuran (42 ml.). Sodium azide 1.3 ﬁ , 20.0 mmoles was then added and the -
40 - mixture heated at reflux for 40 minutes. Ethyl 2 -cyano -3 -(5 -n -butyl -2 - -~ 40
pyridylamino)acrylate (1.50 ﬁ 5.49 mmoles) was added and the mixture heated
_ under reflux for 18 hours. The cooled mixture was concentrated and the residue
- o T treated with ice water (50. ml.).: The mixture was acidified to pH 3 with 6N
- ) hydrochloric acid. The mixture was filtered and the collected solid treated with - :
45 boiling 3%, aqueous sodium bicarbonate for 10 minutes. The mixture was filtered. * 45
_ -and the filtrate acidified to pH 4 with 6N hydrochloric acid. The precipitate was
P . recrystallized from N N-dlmethylformamlde to give the title compound (045 g o
T 30.4%), m.p. 284—285° (decomp).

Anal Calcd. for C,,H“N.O ' . C, 51.76; H, 5.22; N, 31.-10. o
50 ‘Found: C, 57.37; H, 523; N, 3121, 50 -

. Example 8 S
7 -Phenyl- 3-( 1H- tetrazol-S-yl)-4H-pyr1do[l 2-a]pyr1m1dm-4—one
In a manner similar to that described for the preparatlon of 7 -n -butyl -3 -
(IH - tetrazol -5 -yl) -4H - pyrido[l,2 - a]pyrimidin -4 - one in Example 7, the



3 - nmethoxypyridi ne and et hyl. et hoxynet hyl enecyanoacetate in a manner -

The title eonpound ('m p. 187- 188, 43%yield) was prepared from?2 - ani no. @
~similar to that described for the preparation of ethyl 2.- cyano - 3 - (5 -~

n - butyl 20 2 - pyridylanm no)acrylate in Preparation D3.

20 Anal. Calcd for [err] C, 58.29; H 5.30; N, 17.00. Found: :

- C.4 58.01; H 22034; N, 17.14. Exanple | 3-(3%9¢476etrazol -5-yl)- 4H—pyr|dol 20'

-12a|pyr|md|n4o . mITie 1)

25 ‘A stirred m xt urcg:&?“%ound 8 ,?‘isfﬁf”pyﬁgﬁ’""dpfjmap’% ddﬂ}?'/rr?'élidrﬁ‘é’m ethyl 2 -

carbonitrile (2.17 g., 0.0127 é - sodi uma2|de 0.911 g., 0.014 nole),
b¥Orol e) i n Q,62.06; dHdahyIN, 2894 de (20

and anmoni um chlori deAgE)‘ Galcd, for Gy
m ) was heated by meif¥9%¢ an oil bath maintaithetd-%3t li’ZQ)P'érr"i 867 19
“hours. The sobvent was renpved and the 3Example ESi due treated with hot 5

aqueous sodi um bi car bo nat7eChldEhé-(lﬁl-x¢ttaxzoj Wﬁ-pirtden@hlpyr&ﬂdﬂhemél ltrate was
~acidified with acef ét&" e s)vcoemre@tlaeelddaﬁdo cold (—30°)
recrystal lized frogedfy ”r'c h aﬁ) é Qﬂasgh}’%@?dij‘a“dw%
m p. 308- 309Peir] pf x@uaclo:npa] yxﬂﬁarnystsa tbbiii'iﬂl@(] gr qmzaﬁrﬁﬁespwa% Giidbah ﬁlfn
-¢¥ar coal treatnent E?‘B yre he wmr and th ﬂu’nfat b?rhoatts, The roleﬂilﬂ*t h :
Anal . :Cal cd for o prempnate s a" 1 2\?“9 }’dl‘OChlom 35 .
I_—'._ou-n_d._ - ' dimethylformamide to give 51@ llteg oh le 2
3—(.1_'H-Tetrazlél 5- (dego pyrido[ 1, 2- a pyri m n 4 oﬁe (V|a acry e VI) 49 -

Al umnum chloride es) was carefully added t
40 tetrahydrofuran L‘éﬁzﬁfgf“é?}! %b"oSodl ur&%r‘*ge vlz'ggi ﬁ rrggggas) was
t hen added and the m xture heat ed under ref’l UxX for’ m t he ’
addition of et hyl 2--c ano- 3 - - ;elmmno)acrylate(lOg, 4.6

mol es) the mgjxture 'ﬁ gﬂ éenl) Pyrlsiﬂllﬂeﬁip)’r@lmmdme The mi xture
was cool ed i an i gfg °" ﬁa’ "ﬁ %”gﬁgi‘h(‘me a rfd3°°) "0
acidified to pH 2 mixltuhe(&léh dafl ﬂﬁi Fdr 30 @lislites g.\ J:dis 15' on

was stirred with cbolcy fDbr (R- hetlnyb- 21nqbym uﬁo)&drﬂate(dso'g'heouehﬁcﬁqtv&d solid

was recrystalzgl zedqde Nhﬁl-“H’F‘HWS %:F Qfds pwre Thig getrahydrefuragmasund

remo e asiregated with ice water (100 ml.) - 25
(0.38 g Mdhci ‘é t fitgrgd gnd he 3%
1Htetrazol - 5- yI ) ékﬂieqﬂyd Is(ilmf re]:ry?taﬂi day frbim l:ﬂd%ﬂrlforr;al:;fd‘za:ol g@ . t e

2- ami nopyr i di ne+et ¢rMpphed (%dmnﬁb%nmanél(a-t—ﬁ+mc(em)@ wi t hout i soI at | on of

- internedi ates) Alumn - 9., 12.96 s..added to
~tetrahydrof ug@n (45 ngg Cé‘%k%r i}gg }éo ‘um azi de% gg 3:{3%& Eig | es) wag,
ux

t hen added and the mxture 55 heat ed under or 40 iinutes. To

this mxture was added i ne (Eg(ampl=5 10. 62 nmmol es) and et hyI
~ et’hoxynet hyl enecycanOﬂg stet@o@lel g%%él}alp idin-4-one . _
-+ 1,596, 476 methoxyethanol was prepared in a manne nm FdeEégcn fgg'etiﬁ ed

under: refl ux3%or meMum ofThe methgiur B -WaH < emasddt-r fit ) an 1 pgidoAy due 35
treated with wat eralpysmidin -)4 - epreinBxgmpleddOnas acidified to pH 3 with

Anal. Calcd. for C,,H,,N.O: - C, 54.54, H, 4.16; N, 34.70.
Found: . C, 54.09; H, 4.10; N, 35.29.

: Exam le 12 '
40 9-Ethy| 3-(1H-tetrazol S-yl)-4H-pyridol[1,2-a]pyrimidin-4-one : 40
Ethyl 2 - cyano - 3 - (3 - ethyl - 2 - pyridylamino)acrylate (10.0 g., 0.0408
mole) was added to a stirred mixture of aluminum azide in tetrahydrofuran at 0°,
R - The aluminum azide had been lpreparc:d in situ in the usual manner from aluminum
'_G_. chloride - (6.5 g., 0.0488 mole) and sodium azide (9.5 g., 0.1464 mole) in :
o 45 tetrahgdrofuran (100 ml.). The mixture was stirred at 0° for 15 minutes and then 45
- heated under reflux for 19 hours. The mixture was cooled, diluted with water, and
acidified with concentrated hydrochloric acid (20'mi.). The mixture was filtered to
give the title compound (2.7 g., 27%), m.p. 285—288°., The product was
recrystallized from N N-dlmethylformamlde with charcoal treatment to give

50 analytical material, m.p. 288—290° (decomp). - 50
Anal. Calcd. for C,;HiN,O: .- C, 54.54; "H, 4.16; N, 34.70.
Found: - 'C 54.70; H, 4.17; N, 35.27.
' Exam le 13

. 9-n-Propyl-3-(1H-tetrazol- 5-yl)-4H-pyr|do[| 2-alpynm|dm-4-one . '
55 : The title compound (m.p. 269—272° with decomposmon 27.6%, yield) was 55



- 6N hydrochloric acid. The solid material was collected and suspended in'SU@
aqueous sodi um bi carbonate. The m xture was heated under reflux fer 5 - :
m nutes, 5 - filtered, and the filtrate acidified to pH 4 with 6N

~hydrochloric acid. The 5 precipitate was recrystallized from- _—

"N, N-di methyl fornanmi de to give the title cor’gpound (0.35 9., 15.4%, mp. .
312 313 (de(‘rgr]m\ Exanple 4 21 .
7Rt hyl - 3- (1H-t eprepar ~ ferydtbyi Akdymyor3-Gad- ﬂrpﬁyl-alpwdylm:dd»)merﬁlamne alfdanner. - I n
a manner simlar 11@"4 ng deseribeddor the preppyati a'r(ewl oAtregol 35 (-¥PLt48t r azol - 5-
10 yl) - 4H pyri do[ PHidoll 4 13/pyrimidin -4 5ARe in B the title conpound was

prepared from ethyl Znal. Cit@r-CHNOD - met hy| 56242 ,4.72; N, 32.80.
-pyri dyl.ani noj acryl atEoun@he product (42 8% yi elcdp6.bad Hn4|cﬁ4 3W133%2 (deconp} -

' after_recrystalllzatlon from gl aci al acEetl (;‘Id 15° . Anal. Calcd:
for [err]: 9-§%u@¥a-dth-te3m§t§as-y A gwiﬁ?m 2-a1pynm.dm-4.%§e Found:
C, 52.26; H 3. 40; N‘he&ﬁle‘l:BmpEi@ﬂr(ﬁn 256 5—257 5¢ with decomposition, 30% yleld) was :
" 8- Met hyl - 1|+tepneeaml frém gth L24H> rde ELn 2b9!1y'p 2 i pyrfiylaminopa@ylatedéna it | e '
conpound (1 Yo yi eﬂ%‘meﬁ‘i' '1ar§‘€) aW;P‘tﬁm ne m °f e 1B r-dpeglr 2000 - frd?n -
hyl* 2 - cyano ‘ﬂ’ fre 2 m no) acrylate in a manner =

0 simlar to that d&mrctdlkeldfdr(ﬂ,, 1mgor:)reparat coaws 3H, 522; HN; 3t.eLrazol --5
Syl - 4H - pyrido[Hound-ajpyrimdin - 4 - on€, i5?}7Ex:!htﬂ3é, N, Ah%ﬂ Cal cd.
tor [err]: C, 52.63; H, 3.53; I%xa%% 33 Found:

_ C, 52.57; His3. 27 N, 35—(3%r«?—5—(lﬂ tetrazol 1)-4H-pyridol(1, 2-a] nmldm-4-one ' ' 15
(correct ed for 7%1‘her|ﬂt]e) compound (m. p2513§r-33pam|dmo osmbe, Mt%ayibidﬂg/asrat eri al

acrylate is di scIUS%?f;%Bc{g)t %%%%? ‘Ej5°" H:Q?‘ng 725'1955 no) ll}ﬂG
7-Ethyl -3-(1 Hte | ,gg%

The title corrpounyﬁ?ng)' :“belfd 589 236 corrp05|t|on) was- 30
prepared fréethyl 2 - cyano - - SBxam Ih b - - r|dyI am no) acryl atZQ

in a manner sinilar A 9tm§ §° Hrt "M"!éﬁgﬂa-‘(rl“b‘ﬁ n%édl H-
tetrazel - 5 - ylt)etrahy fur n&TSJJdl azi’alr fﬁg‘:‘lﬁg mo%ss) ,’ﬂtple 2.

Anal . Calcd. for {nﬁttfr& heated under rellux¥ér Mditioh. o?&hylfﬁ cyano -

Found: 25 -3 - methoxy -2 - yndylalﬁjmlédrytaqe(l M 8,4.89 8 mdigs) (g mbRure was 25
35 Exanple 7 7-n- g_der re! ux for 18 hours The mixture was cooled and tr%ated w;th :
et raor 5 y1) ST ey Sl E R HIEC 0 0
g., 6.67 mmol es \Amledame Tagidifig dadnl dtomhloﬂ dcid.- reél tatahydéalfett&alm( 42

m.). Sodi ur39a2| IOQV thel ﬁﬂ%& may ttH e&!)ae1 (1 hg;?g:(y -3
m xture heat ed at g'uﬂgqt"

butyl - 2 - Rg ﬁi\&@@; faj,m %&E&Nﬂm “‘3 ide v?/\%'s'gsma%ided and
the m xture heat ed under refl ux or 18 hours The: cool ed m xture was
concentrate and the re t ed leé7 . The mxtur
was acidifl to pH vxgr%‘&méggﬁ ﬁ'ﬁ’%’ i‘iﬁzgf‘gﬁg}é ga;tere
and the coll ecte ¢¢df,t,fnea e 0X0 - 4;10 Ip

bi carbonate for-. lﬁrbnnnuleegn a'ﬁrﬂmnm umuaretowast des¢ribed dor th¢5premdattohs>ff'ﬂ ttrate
aci dified tqypH 4c p’\ft\(lﬁydﬁeﬁmf oPi-dNactty - pyridolh? célpyrimigin: fgone in
recrystalli zed fror?t"ﬁ met hyl f or mam de to give the title conpound (0.45

g., 30.4%, mp. 284&1&85¢aﬁfdr ]or((dﬁ{;NEQ)) C, 52.63; H, 3.53; N, 36.83.
oo Found C, 52.62; H, 3.40; N, 36.63.
] ‘Ref. No. 2. 1. Hermecz et al.; J. Chem. Soc., Perkin 1 789 (1977).
ﬁ | ‘ Example 18 : ' '
: : 45 Following the general procedures of Examp!es 1—12, the following 45

: _ compounds may be prepared by use of the appropnate 2-ammopyndme starting
- . material.




Anal . Calcd. far [err] C, 57.76; H, 5.22; N, 31 10. 50 N
Found: . C 57.37; H 5.23; N 31 21. %
50 Exanple 8:7-Phenyl-3-( 1, H-tetrazol 5-yl)-4H pyri do[ 137%
1,2-al pyrimdin-4-one I'n a manner sinmlar to that described for the

preparation of 7 - n - butyl - 3 - (I H- tetrazol' - 5 - yl) - 4H - pyrido[

1,2 - alpyrioi®¥in -4 - ope in Exanple 7. 1.5%.476 20 : .22
1, 596, 476 - R R2 - re 20 tigd-e conpound (mp. 308-309
decorrp) was prepar egr+-A—319%-yi-el-d—{fromethyl—2 - cyano - 3 - (5 - phenyl -
- pyridyl anm no) acr ylgte A%H Cal cd. foH [err[H C, 62.06; H, 3.47:
N 28.95. Found: H 'NH H C, (ﬂ 93, H 3.37; N, 28.67. 5

Exanmpl.e 9 5 | | 5 CH,OCH,CH 5
7- Chl or o- 3- (1H—tetrazdﬂ 5- yI)H4H-pyr|doI 1H2 al pxCHg)l,(dﬂn 4-one Al uni num
chloride (0.72 g., 5. rrrml swas carefuHly ad sto cold .(-30) :
tetrahydrofuran (29 m m azide (1.46 g., 27 mol es) was then
added and t haom xture ﬁxlleat edmnder reflux ggor 30 gooyies. 7 - Chloro - 4 10
0Xx0.- “4H - 10 pyrHdo[ 1, H - al pyrim di@H, -3 -Clt,ar onitrile (1.0g., 4.47
ol es) was added and HRhe 1&nmi xture heat®dd und&! reflux for 18 hours. The
- cool ed m xture was poyged on 500 m . of gce wat H@,@d the resulting
"mixture acidilfied to @H 2 wi th 6N hydrochl@ric aqi-dnor ng)rem pitate was 15
col |l ected and recrystdflizedBrom N, N- di rrlét hyl fcn*mthml@t;ylo give the title -

50

conpound (0.55 g., %, mgp. 300-301 1 ny
15 Anal . Calcd for [erE] E)c, 43. 47; Bﬂ 2. ,,ﬁﬁ,l% N, 33.80. . -
Found: 20 H C, 43.63;HH, 2 heii .74: N, 33.62. 20
Exanpl e 10 9- Met hyl - 3- 1H—t'e azol - 5- yI) pyri em di n- 4- one
20 - Al unmi num loridg 43Pl 9., O. 263 gxyg to cold
(-30[err]) 20 tmtrahy cgfoy,u‘pagnyﬁ 180 ¢l .). d| um azi de (5.12 g. :
'0.0788 nol e) 2has addedCHOd t m xture heaHed uncHar reflux for 30 m nut esZS
The mixture was cool edito 5. gEthyI 2 - cy (3.- nethyl - 2 - :
pyridyl am no)acryl ate ¢ j.& gH' 0. 0216 nol was %Tded and the mxture
heated under reflux f@ 18 heurs. The tet rghydr offuir an was 25 renoved .
under. reduced0pressur éir The Hesi due was trBated WMth ice water. (100 ni.) 30
25 and acidified to pt&B wi N hydrochl dgfe acifi. The mi xture was
filtered and the coll gg¢ted s sorecrystalgi zed ffom NN - di net hyl f or mani de .
to give the title commund (B?) g., 50.7%9H mp. N&§,0-3110 (deconp). Anal.
Calcd. for [8fr]: %ﬁsﬂéﬂ hi 3.5 N, 3 83 30 Found' 35
C, 52.03; H 3.51; N, 708 C=3o anpl e |
7,9-Di net hyl -3- (1Ht etggazol - H-pyr| [ 1, 2-Halpyr|md|n4one The
tltle conpound (37.6%Hyi el dICH 308- 308 (deccHrp) from 2-
met Hoxyet hand?, was pr pared %ner mlar o that descrl bed for. t A9
35 - preparation of tetr ﬂl g yl) 4H - ,
pyrido[ 1, 2- 35 alpyrim dlm 4 ) ZH: ch -
o : H H H (CH,),C _
45 - H H ’ H n-C.H,, . 45
H H H n-CH,, _ S
H H CHO H
. *OH H “"CH,  Br
H H cl CH,
50 CH, Cl - H Cl
-3 SRR H H CH, F
H cl CH, cl
_ H H F~  CH,
' ' H ) Br - C,Hg Br :
= CH, CH, CH, CH,
NO, H H Br
CH, H CH, Cl
NO, H Br Br - _
60 - CH, - d CH, H : ' 60 -
CH, <l - CH, Cl B -
H H H C,HO.
H H H - n-C;H,0
H H H (CH‘,),CHO



"Anal . : Calcd. for [err] ' C, 54.54; H, 4.16; N, 34.70. Found: o
C, 54.09; H 4.10; N, 35.29. .Exanple 12 40 : 9-Ethyl -3-(1 | g)
H-tetrazol -5-yl)- 4H-pyr|do[ 1, 2-al pyrimdin-4-one 40 Ethyl 2 - cyano\-

3 - (3 - ethyl - 2 - pyrldyl am no)acrylate (10.0 g., 0.0408 nole) was adde
to:a stirred mxture of alunminumazide in tetrahydrofuran at O[err]. The :
alktm num azi r?é had heen prepared in_situl:$3%4%e ysual maoner from aluni ﬂﬁlm_'
chPori de (6.5 g., 0.@88 m)IRe) and sodi unk®* azi dR*(9.5-g., 0.1464 nole)

45 tetrahydro for_ -15.-
m nutes and then The m xture was
cooled, diluted wwthgwater, gand acidifie bh;(tj}gj(mbhydrochl oric . -
aci.d (20 m.§. The nmiKkture Was filtered tH give (CH@;&HGH@ corrpound (2.7 g5, -
279, mp. 285-288. The prodlict was recryHtalli Zd&§=FHortH: |

45 nder refl ux

N, N- di met hyl f or mam dggwi t h ghar coal treatﬁent tc‘yj_meZSO - anal yti cal _
materi al ," mp. 288-290 (deconp). - 50 Anal .
Calcd. for [err]: = H C, 5%.54; H . 4. 1§ Hzléound :

tetrazol -l§-yI )-4 yri doﬁl 2-al pyri m n 4-0 The. title o
conpound (mp. 269- 2 vmthmecorrpole ony. 27 55 21
1, 596, 476 : H H 21 pr&H# ed from et hyl
2-cyano- 3-(3-n- pl‘OpylHZ pyr ¥yl am no) acr ate Hﬁc ner simlar to that
described fqg the prgparati of 3 - (I - tet - 5-yl) - 4H - 15
pyrido[1l,2 .- alpyrimulin - 4 - one |n Exaﬂple 2. pAnaI Cal cd. for [err]:

C 54.70; H 4.17; N, 35.27. Exanple 13 n Prog*
| el d) was

C, 56.24; H 4.72; NH32 80H5 thlnd CHz—CHCHz
C, 56.15; H, 4.64;: NH32 o9gH anpl gt CY. n-Butyl -3- (1
- Htetrazol - gyl )-4H —E}yrldoﬂl 2-al pyr|m n- 4- Orgdy, t|tIe conpound (mpo
255. 5-257.5[err] w tiH deconppsition, 30%yi el d) GbB,&CH pared fromethyl 2 -
~cyano - 3 - (3 - n - butyl - 2 - pyrldyl am no) agryl ate ina 10 - manner.
simlar to that descered f & the prepardfion o H- tetrazol - 5 -

-yl 10 4H - pyrld(ﬂl | pyrimdin -.4 - 0 % arrple2 Anal .

Calcd' for [err] H# C g? 76; H 5.2 N, 3 g

C, 57.71;, H 5.32; N, 31.07. Exanple 15 15 -

9- Chl or o- 3- (1Ht et razol - 5- yl)-4H pyrido[ 1, 2-al pyr/lmdln 4- one 15 Thez_ '
title conpodhd (mp. B13:31H err] with de‘iorrposm‘yon 4%vyield) was =~ ®

prepared fromethyl 2 - cyano - 3 - (3 - chloro - 2—="pyridyl am nO) acryl ate
in a manner simlar t hat ydescri bed forgt he prep on of 3. (IH~-

tetrazol - 5 - yl)4H - pyri oI12-'aIpyrIfmd|n- 4 one in Exarrple2 20
Exanpl e 16 20 9 Methoxy-3-( I
Htetrazol -5-yl)- AH | I’IdO[ , 2-al pyrim dqin-4-one @A u num chloride (0.79
g, 5.94 m noles) wa: added™ o cool ed tet ahydrofdgran {35 ni). Sodium azi de
(1.16 g, 17.82 mnol es) was added and 't he _ ' _
' _ 1
H B / \
_ o\caa/o
| :§ - g\ /\0 | . H
r'a CHy | .
!
30 K K R ep)s 30




m xture heated-.under reflux for 30 mnutes. After the addition of ethyl 2 ,

. cyano - 25 3.- (3 - nethoxy - 2 - pyridylamno)acrylate (1.21 g, 4.89 m‘g(,
nol es) the mixture was 25 .again heated under reflux for 18 hours. The A
‘m xture was cool ed and'treated with 6N hydrochloric acid and water (100

m ). The precipitate was extracted with 3% aqueous sodi um bi carbonate. The
exg_tac.t was fiddtered while hot. The filtrase4ms cool ed and acidified with

hydtochloric acid. Thegspreci p:tate was. cogd ectecgeand 30 ~ dried To grve .
the internediate ethyl-2. - (I H - tetrazol - 5 - yl) - 3 - (3 - pethoxy -

30 2 - pyridylam no)acrylate (0.21 g), m 275:278 with deconposi tion.
Recrystallization of this internediate ffo . di et hyl f or ram de gave _
gge t| tle conpound (95 _rrg,'. 8% . m p- 298- @Havgst ! deconposi tion. Exanple 17
6- Met hyl - 3- (1H-tetrazol - 5-yl )Ml, 2-a] pyri m di n-4-one 35 The
title conpound (m p. 295-296 t h_decolposition, 21%yield) was prepared
from6 - nmethyl - 4 - ®xo - 4H ‘,\@%1@0[1,2 - al p‘}ri'm’ dine - 3 - _
carbonitrile2 in a manner simlar to that described for the preparation of
%- chloro - 3 - (IH- tetrazol ) - 4H - pyridoll,2 - alpyrimdin -
* C\M

4 - onein 40 Exangpl e 9. T1,) R
40 Anal-.. Calcd. for [err]: 52 %2.63; H 3.53; N, 36.83. Found:" .
€ 52.62; H 8.40; N g6.63. gRef. No. 2. 1y Herngggo&y, al .. J. Chem Soc.,s -
- Perkin 1 789 (1977).. Bkanpl eHlL8 45 - HFol | owdoag,Hoe general procedures
of Exanples 1-12, thefollowthg 45 BonpoukdkS@ay be prepared by use
of the appropriate 2-3k nopyry di ne starti mat e #gg [err] 22 _ :
1,596, 476 10 H H ' - 'R2 REHco R2 TS
R4 [err] 23 _ H - H 1,59&,476 gl-]!_?cc%% : ' 23 Rl
R R R4 [ERR :24 H CH,CH,0
1, 596; 476 H . H H 24 RBCH,_CH.¢H,0H
R3 R 4 [ERR] 30 a: prepared from corres’pqndi. ng*
‘nitro-substituted conpound by catal ytic reduction OH -
30 | 15 . H H H OCH,——(IZH—CH,OCHs - 15
| | ‘ . - OH
H “H H OCH,C,H, -
H "H H OCH,CH,CH,OH -
H CH,0 H H :
H C.H,0 H H
20 H CH,S " H H .20
'H CF, - H H S
H *CH,NH "H H
H °C,H,NH H H
H (CH,),N H H
25 H H H . © Br 25
H H . H l >—
B W '[>—CH2 H H

T R a: prepared from corresponding nitro-substituted compound by catalytic '
& R reduction 30
' _ b: .grepargd from corresponding protected-hydroxy compound (e.g.
enzyloxy or methoxy) via removal of protecting group (e.g. hydrogenolysis
for benzyloxy or treatment with a dealkylating agent (such as hydrobromic -
: acid) for methoxy) _ . : :
35 c: prepared by alkylation of corresponding amino-substituted compound 35

: Example 19 :
9-Methyl-3-(1H-tetrazol-5-yl)-4H-pyrido{1,2-alpyrimidin-4-one Sodium Salt
1.0 ¥ Sodium hydroxide (26.5 ml.) was added dropwise to a stirred mixture of
9 - methyl -3 - (IH - tetrazol - 5 - yl) - 4H - pyrido(1,2 - alpyrimidin - 4 - one



- b:- prepared from correspondi.ng prot ect ed- hydr oxy:-conpound (e.g. benzyl oxy
or methoxy) via renoval of protecting group. (e.g. hydrogenolysis for
benzyl oxy or treatnent mnth a deal kyl ati ng agent (such . as -hydrobroni c aci
for nmethoxy) 35 ) prepared by al kyl ati on of correspondlng

am no- substi tut ed . conpound 35 Exanpl e 19 9- thhyl 3-(.

Hrt et razol -52¥1. - - '
hydr oxi de (26.5 nte 0) 2. VOOR6 20 616)) il WARNI( 50 mil). 'Hle&ﬁlklfui‘eedasrmmteu r“ethorata to amet hyl

- 3 - (IH - tetravehme ofsabout,30p mi. auldiwasmpmhdn d toa tempérp aprq ¢fi5@7. during twoone
o5 minutes. The mixture was filtered a'$ ater removed from the filtrate by '

25 (6. 0g. 5) ozamﬂggﬁ tlg;' The r‘ﬁﬁdue W&i i ed water gthano! élm%ve the ti e.

Wit
men
‘wat er ‘to a vol unepotu bnettnt e8h stofed Gt 2ot thsem:uhea'a edative hamtd&yrpes(m- ure of

50 .during two min8¥s. The mixture was filtered and the water removed from
‘the filtrate by |yophiljzatd.on. e was recr al Jri from

wat er : ethanol to give t i!:dla?ﬁ%éfoyteﬁﬁ%#rrpound (%4‘{%&) ﬂmgggj 346[ err]
(deconp). El@nental anal yses were perforrred otcotthed ﬁrprou’dm;p)after it hael

504
been stored at 22[er%%pl£cgtrnem our . mear g hum di ty of 13139 ap>”
ne ove

Cal cd. for Lﬁr 12 - a] _
- alpyri m : L ure with an equimolar
%n 47, 91; H, 2 7 8wéight of the other 3 - (lH - tetrazol - 5-- yl) - 4H - pyndoll 2. a]pynm?:ﬁroﬂ rected

for 9. 01%[ 4 - one compouhds fe fpeirert:errﬁxalmpa& lt—hlé above gms correaaon@mH -

tetrazol $£ yI §°d1“m4¥‘11ts ‘Tﬁél‘ mdl “g h above
~procedure with anbg Oﬁ)ﬁﬁ; g,vesﬁth ‘fgg,f

yl) - 4H - yr| dohdd;ti'bn saltd. pyrim di- n - * "one ‘conpounds prepar e
Exanpl es” 1- above wefoﬁ%eogg’r‘glmﬂ? sc{rﬁtlglrwr?fh%nﬂz u?gl;myddﬂﬂr#salﬂmslmﬁdm each 8f
the | ndi cat & conp %°J’ nples 1— quivaleny weight of efhanplaine r thé

amine thanolamin
sodi um hydroxI de rrra(hs, aﬁn fhEfbirelpive the %baanir'ﬁgsmm &g fofkfahr or
[err] gives the ctherimii@tsice .eadltlon salts. eactlon of 1t e3- (IH

- tetrazol -_.5 The 31H(1 Ftir (432 ¥ a "mdm 44 = .
compounds of® Exar gg%ﬁ ﬁf@ﬁ hg{fg,,gr ﬁ gmﬂ,ggf é 28°
et hyl enedi am ne, H rb?»CHC .
“tris(hydroxynet hyl )am nonet hane | ves the correspondl ng. am ne sal ts for -

each of the mdmat_ﬂyw IH - tetrazol - 5 - yl) - 4H:- | .
pyrido[l,2 - al pyri m-d} fompoynd °€)W8§%‘ra‘ t"“i"t“&‘qoounds of Exanples 1-13 may be

converted to their acid addition sal ts by 25 addlntlon of a stoichionetric
equi val ent of a suitable or ganlg or R norganic a;ﬁj [err] VWHAT. ViE

CLAIMIS: - 1. A conpound of th&®gepagal

@ _

30 wherein R,  R2, R3 and R4 whic e same or different are- each

hydr ogen,. hépo_gen,' (1 owner)al kyl wer) al kyl,
cycl o(! ower)al kyl (1 ower)al kyl, B’ ovwef)alkenyl, (I ower)al kynyl ,
-0- .

(I ower)al koxy, (Ilower)al koxy(l ower ) g kyl ,

wherein R', R?, R? and R* which may be the same or different are each hydrogen, |
halogen, (lower)alkyl cyclo(lower)alkyl, cyclo(lower)alkyl(lower)alkyl
(lower)alkenyl, (lower)alkynyl, (Iower)alkoxy, (lower)alkoxy(lower)alkyl :

(lower)alkenyl, ' '
s B -0-(03!2) 8\(/(:!!2) _' | - '35
_ ) ' " in whlch mis 0 or an mteger from | to 6 and nis an mteger from2to 7, o
F R  _OCH (CH,),O(CH,),CH:, '

in Whlch x and y are each mdependently 0 or,an integer from 1to6, CF;, hydroxy,
hydroxymethyl, (lower)alkylthlo, ammo, mtro,

40 ' B (cxz) A o 40
o “in which r is 4 or 5, L '
: -N b

(lower)alkylamino, dr(lower)alkylammo carboxyl -—CO,——(lower)aIkyl phenyl,
phenyl substltuted by one or two (lower)alkyl, (lower)alkoxy or halogen radicals,



integer from2 to 7, [err] in which x and y are each mdependenHJygo or

integer froml to 6, [err], hydroxy, hydroxynet hyI I’ MI
amno, nitro, 40 '
oxyl

in whichr is 4 or 5 (lower)alkylamno, di(l ower)al kyl atri n‘o
[err] (I owerisal kyl , phenyl phenyl substiség476d by one or two (I ovver)al kyis,

@ ower) al kox JCImY
1,596, 476 y (66 (%3625' mgle) in waier(lSOﬁ %le'gxeed z olzs‘tei% dlluetegf\g%phqxégzst‘ml e) in

f about 300 ml. the
wat er (150 M . ). m "éfs?r'r%@lmﬁux&rw%&" ebtdmdWhe Rvateatremovica fmnvdieuuﬂuauafbyabout

300 m . -anc;lé was. mleaeat gtle u-e;xdaem natallm@ @@m es e ﬂﬁmgj{‘f teni nut §s.
The ni xturé was $9% éﬁ 4@) °§?m JF
| yophi | i zat i on. R?‘E Fid ‘(A%“"Fté’(r:erd a§ ?65? r'om vvat er: et to give
the title 5 corrpound (5.4 g.), mp. 346[err] (decon'% El errent al

01

(lower)al kenyl, [err] in-which mis O or an integer froml to 6 and n |s@

anal yses were perforng%habrcqlwefor&ﬁi% @ after i tored at
22[err] for, 66 hours dtoudrel ative hum dity Oed ro Cal cd. foryg
[err] o™ %8 01 H 2,82 Fou QJ°"§° - C,
47.91; H 2.78 10 Replacement of the 9 - methyl -3- (IH - tetrazol - 5 - yl) - 6 r-r ect ed

for 9.01% H20). pyridoll,2 - al cedure '?’
(oot 1S Bk e g TREARE MR i b 2 v,
procedure w8 th ambacariamrard: matt m atids3 - (I H - tetrg(zjom i

yl) - 4H - pyridol | Réplacementyofi tlmdodlum wdroxdnendhﬂ?hﬂ! FriEjotner

Exanpl es 1-13 abbases, rSo' '?yhﬁa@b% MIOR¥ fgNHOH “’esgﬁdf% g“é'f"t“g 8% each -
of the indicated £ the 3 - (1H - tetrazol - S - yl) - 4H - pyrido(1,2 1Bpfiamlacement  of
t he sodi unedydr oxi. @ﬁeb JS fds2T Ex@mpleOC-S L with Mehhvderﬁmengbadeﬁgandaxgme{ err]20
b

e n i lami t

? ;Y?Z_Zgre_ er r_.esﬁ?m Gron mgme addi L@ﬁ?@sﬁ%%ﬁ%&}%&ng Qame sgts 9r ¢ ea{:hq_;

( mdlc te ou
conpounds of Exa ag d]( H -gauity alagnt pyedopi}d - Qipyﬂﬁllﬂ.ﬁﬂ@“anbﬂe 20
et hyl enedi asi ne, comp tasne-ls maytbei convented Ita thieireacid addjtion salts by 25
tri s(hydroxynet hgﬁ@“m @Q}w 'é’féGP'F@%mfcr&' ingreanis acit £8- 1 or
each of the i.ndi or (1H - tetrazol - 5 - yl) - 4H -
pyridof1l,2 - al pyri AT WE ¢LAIMNG:-25 conmpounds of Exanples 1-13 nmay
be cohverted to thelrAaompowmddifitheogensml fosmigly: 25 addition of a
stoichionetric equivalent of a suitable organlc or I norgani c acid, e.g.
HC1, HBr, H, H3P04 or [err] V\HAT WECLAJ MI A conpound of the general
formula: 30 '
30 wherein R1, R2, R3 and R4 vvh| or different are each
hydrogen. hgl ogen, (I ower)al kyl, I o( I| wer) I kyI 30

cycl o(l ower)al kyl (I ower)al kyl , gr

wherein R', R2, R? and R* which may be the same or different are each hydrogen.
halogen, (lower)alkyl cyclo(lower)alkyl, cyclo(lower)alkyl(lower)alkyl,
(lower)alkenyl, (lower)alkynyl, (lower)alkoxy, (lower)alkoxy(lower)alkyl, —O—
(lower)alkenyl,

. A . N .
3s | —0- (0, )0 (51, 3s
in which m is 0 or an integer from 1 to 6 and n is an integer t“rom 2t07,
—OCH,(CH,),0(CH,),CH,

in which x and y are each independently O or an integer from 1 to 6, CF,, hydroxy,
hydroxymethyl, (lower)alkylthio, amino, nitro,

40 -N‘__(Icz-:a)r - 40 -
in which r is 4 or §,

-N’_\O ,

(lower)alkylamino. di(lower)alkylamino. carboxyl —CO,—(lower)alkyl, phenyl,
phenyl substituted by one or two (lower)alkyl. (lower)alkoxy or halogen radicals,



(I ower)al kenyl . (Il ower)al kynyl, (lower)al koxy, (Iower)al. koxy(l ower) al kyI

-0 . (Iomer)alkenyl 35 [err
35 in which mis 0 or an |nteger froml to 6 and n | 2t
7, [err] in which x and y are each independently 0 o W"Hm m E
61 [err] hydroxy, hydr oxynmet hyl , (1 ower)al kyl t hi o, arh ne, m .
e%/e 40 11396886 ch r is 4 or 5, .
(I'sther ) al kyl ami no__ ydhdyl BRENMYRIAR, RO_CO2! RAHlh R° }(d
phenyl, phenyl. subsihndl);ul?gg (l)%yeﬁﬂﬂ glr_ot@m,)kﬁmwa.ai K¥sl an lﬁek9V\%naE bxLymor
'halogen radi cal s, 1,596, 476
26 benzyl; (I ovver)al k‘é%ﬁ(r'ﬁ_FH PHyr 1] T¢C H@HP s of | ovrHEhlly|  [err]
i n which [err] is (Iomer)akhyl -Q(CH2),,OH iggwhich k is an integer fron12
to 6,: [err] or R2 and R3 or R3 and R4 when taken together are
et hy| enedi oxy or ®r R? and R? or R? and R* when taken together are methylengdipxy] orj n which n
is 3, 4. or 5..2. A conpound of the generakxéornula wherein Rl, R2 and R3
are as defined in claiml except that it By two of R1, R2 10 and R3
at positions 7 andiBwbich@ inBd4 & ©f the p rrdo[ 1,2-al pyrimdine ring

stem 10 which when 2t Akempeusde iles sanessf fosmmle: net hyl enedi oxy or in which n
‘! 3, 4 or 5. 3. A conpound of the general fornmula: d5 -
v it that it is RlL and R2

| 15 .wher.ein RL and R2 are as defined\ i ] cl e

when taken together at positions 7, 3 d @ of the pyrido[ 1 _
,2-alpyrimdine. ring syst em V\,hrzch Jo et hyleenedi oxy og, 20 in
V\/m chnis 3, 4or 5. 2 20 4. A conpound of the

genéral fornmula: N N [err] whergi ¥ nd R2 are as defined in claim |
.except that it is RL and R2 when géken toget her at posrtrons 8 and 9 of

the pyridol 1,2 aleP:X” rﬁdhpand IEJ 19 as (Yeﬁ%gdﬂn cy\'hm?except that it lsa yrt%%% é‘nsl [er rlb .

et hyl enedi OX) OF and R? at positions 7 and 8 or 8 and 9 of the pyridol[1,2-alpyrimidine ring syst
in which n is 3, 4whichwhen taken tdgethér represent methylenedioxy or

1,596,476 . ~ 27 5. A conpound of t he gener al
formil a: : . - J‘”’z)n T |
-in which n is 3, 4 or 5.
3. A compound of the general formula:

15 I e 15
wherein R' and R? are as defined in claim 1 except that it is R* and R? when taken ¢
together at positions 7 and 8 or 8 and 9 of the pyridol1,2-alpyrimidine ring system
which represent methy]enedloxy or

T, | |

20 in which nis 3, 4 or 5. _— : - 20

. 4. A compound of the general formula: -
. I L ]
¢
wherem R'and Rz are as defined in claim 1 except thdl itis R? dl’ld R? when taken
together at positions 8 and 9 of the pyridol1,2-alpyrimidine ring system which
25 repreeent methylenedioxy or _ 25

'\_Sc"z)n.

" in which n is 3, 4 or 5.



2 [err] wherein RL and R2 are as defined in claimil. 6. A corrpound of /t
general formula: 5 wherein Rl is as defined in claiml1. 7. A conpoun

clained. in any ohe of the precedl ng clai ng wherei nlml nim - Are
each i ndependent |y hydrogen, (l1ower)alkyl, (I|ower) u”m Imm llal Koxy,
hydroxy, carboxy, (lower)alkylthio, halogen, [err], *anf not §

(lewer.)al kylzmm no, di (1 ower) al kyl anmi nol,5p64%6yl or benzyl . : 27
10%¥8. A conpound as ! RicBRPound dFltid é@anaW‘b%@lhn Rl, R, R3 and/or R are

i ndependent |y hydrogen, |ower alkyl, |ower. alkoxy, halogen or phenyl. 9. A

conpound as clained in claim | wherein R o and e i ndependent!|y hydrogen
or lower alkyl and R2 and R4 arexi ndepen entI hy ogen, lower alkyl, 15
| oner ‘al koxy, hal ogen or phenylR 7

15 10. A conpound as clained in clfaim ei n *Rl and R3.are | ndependent |y

hydrogen or nethyl, R2 is hydrogenX ethyl, n-propyl, n-butyl,

chl oro or phenyl and R4 i s hydrogen, 1rret hyI et hyI, n- propyl, n- buty'l,

chloro or nethoxy. 11. 9-Methyl-3 -' Htetrazol - 5-yl)-4H pyri dol | _ :
, 2--al pyri nidin4- ofaerem(R’ and R’ are 49 efmedzu;t?@)qhu as claimed in claim1, other
Ran the corrpound cl &iArempopnd f the gengrg fosmula: o specifically defined in the

_ arrpl es.. 13. A pharnmaceutically accept abl e salgt of a compound as cl ai ned
i'n any -one of the preceding clains. _phar ceftically accept abl e salt

&s -claimed in claim 13 which is a sg ( t hydrochtl,pr
hydr obrom c, shydroiodic, nitrigy ( w
citric, tartaric, oxal'lc succinic

phosphoric, acetic, 25Iact|c5
gl ueoni c, ascorblc or p-

tol uenesul fonic acid. 15. A pharmacey ic 'y accept able salt as claimed in

claimi13 which is wheeit R' Wiak Qe@i¥docRim &N O gam c amne or a netal sal t

cont at ni.ng sodi um pGIﬂsmmmdai)clmmed madng bumo. eslmgManmavhemm BL R2,

al um nium cati ons .R* and/or R* are each’ independently hydrog pyerjalk y )glkfrgll the .

preparation gf a éﬁmﬂmz%gﬁr% a%% alkg}?'%‘n hakpgre i*hg™ el & NS, 10

whi ch- conpri ses' r eac8) AGcompd ti elairﬁr'lrmh&em R'v\llner Ri lnd?&r RRRne

and/ or R4 when pr emi;mndautb' lddfqgcmdom{:lﬂl?cl » daveeir raﬁcoxy,@dosqn o phinyd. de '

“hydrazoic acid or an 9o %‘j“ j’{mg"g "32 % mor

35 al umi ni umzi d ‘géc?)gen orWower al ISBéﬁfﬁ and nfly &g;ﬁ W o%%n{l“lt i ng i

a manner known per seot/heo ndedc meducélalma whepdin Rirand:R1 are didependemiypt abl e -

salt thereof. hgd ranlwé h thyl,nat eP!éih b‘!‘h‘ech't caTi on i s
carried out at anP :g'g‘hst gtk e 5-yl)itﬂ-¥- nr-%%py n- %ﬁ; oro or methoxy.

/5

in-4-one.
1,596,476 20 12. A compound as claimed in claim eQﬁﬁl%SurﬂScldihéu wed imo
cl ai m 17 wher ei n. tchim naastspevifically defined inckhe Uikampplest he ref |l ux tenperature of -
the solvent. 13. A pharmaceutically acceptable salt of a compound as claimed in any one of

‘the preceding claims.
~ 14, A pharmaceutically acceptable salt as claimed in claim 13 which is a salt
25 with hydrochloric, hydrobromic, hydroiodic, nitric, sulfuric, phosphoric, acetic, 25
lactic, citric,” tartaric, oxalic, succinic, malelc, glucomc, ascorbic or p-
- toluenesulfonic acid.
15. A pharmaceutically acceptable salt as claimed in claim 13 which is a salt
with ammonia, an organic amine or a metal salt containing. sodium, potassium,
" 30 calcium, magnesium, barium or aluminium cations. 30
16. A process for the preparation of a compound as claimed in any one of the
precedmg claims, which comprises reactmg a nitrile of the formula:

II

. -wherein R', R?, R® and/or R* when present are deﬁned as in claims 1 to ll with
-35 hydrazoic acid or an ammonium, substituted ammonium,"sodium, lithium or 35
. aluminium azide in an inert organic solvent and if desired converting in a manner -
known per se the desired product to a pharmaceutically acceptable salt thereof.
17. A process as claimed in claim 16 wherein the reaction is carried out at an
elevated temperature. .



19. A process as claimed in any one of claims 16 to 18 wherein the nitrile O/
.of Formula Il is reacted with.aluminiumazide in tetr KO/

20. A process as claimed in claim19 wherein the al urjigai ide js '
.generated 5 in situ fromthe reaction of alum nium ?MM!IME ﬂmrjm
azide. 21. A process as clainmed in any one of clains " the

nitrile of For2Bula 11 is reacted with hydrazg4reacid in an inert organicyg

Sonsene oo ene’ or gt % pfop Sl 'l 7 it R ack s R0red ut at he
10 23. A process as_cll%iArprbeess anclyimed én sy odk F 6/8imba 6 t® 181 BherbiR kIR Mitrild 6
nitrile of Foimjl aFI°Fm8'§ T} s geactad with Humioitimaridezin degrabpdiofycat ic acid in
butanol . 24. A progegd ASPrersy Helmn ;E‘f%ymglc‘ﬁ;g%'gbgﬁéﬁg‘%ﬂ" idesis graewiadpef or &
described Wi th refer engen procasys Slitedin Blob aihs 18 to 18 whattla e e

25. A process for tHoemga dbiredciedwithf hyadrazoioacidrigl amsneetl digaitsolventany one of
15 clains | tg 15, u‘,’iﬂf 1 RIOFRSY fsrdaimedain clajmy gl wherein tiersolvent is hgnzeae, ofletd

formul-a [err] wher el Nyl 1 efined. as in 10
claims | to Il wit Woaéfhlpgéﬁz%u%img%ﬁé%%gggggigfdhﬁfﬁggn}h5r"r'rtﬁ'f°a° [err]
4 the presence of = al éiAprogesaas claimed it ceimatéyaibodmniatynast lerdinbieforé bacsiedi r ed
g’oduct in ong stepthggfe fgc@sq}‘%‘:ggpffh@‘ﬂ‘? e fi- Un 1ot 19-et hy |, - B |
€ nonye o ey gl o/ UL T ORI A s ot g 1
tshe conpound of the formula: R [err|] 25 “"and ‘treating salrd conmpound with .
al umi ni um azide in tetrahydrofuran; recoverghg 25 the desired product by
acidification and, if desired, convertig®g ijJn. a manner known per se the

- desired product to a pharmaceutically accsptgpl e salt thereof. 26. A
process as clainmed.in claim25, wherein-t bnmpound of Formula VII is
reacted with ethyl ethoxynethyl enecyanagesigi in the presence of al um nium
30 ' azide at the reflux tenperature of  tletr8hkydrof uran.

30 27. A process as clained in claim26 wh&'ein the alum niumazide is
generated in situ m theoteaction of . sodi um azi d nd.al.um ni um chl ori de.
25, A process. as. oL Roanatink, et BEGd Nt ekl L
described with reference to any one .of Exanples to 8, 10 to 16, 18 or 19.
35 280 A conpound as cl ai med HiCH+(CONCOSEHe| ai ns | to Milwhenever0

prepared by 35 a ﬂrtﬂgﬁ%n?t?oﬁ‘u%im th%l?eeg %w"&.%?ﬁ%%ﬁ%%%ﬁﬁgg&gﬂégﬂgo

ed A
- phar maceut i cal —conmaGsnelsteplor'cdfrying) batithe telélion wi _ of an
al l.ergi c reaction isfthe abseasepofi ahmtiniamcaaiip Oisslating The bathptfd bNtha Myrmanke Of -
claims I to 15 or claim29 together with a pharnaceutically acceptable .
carrier or 40 diluent. - ol R
40 31: A conposition as clained in claim30 which is in a formsuitable for
oral ~adni ni stration. 29 r? ' 1, 596, 476
29 32. A nethod of inhibiting or preyéntithg the synptons of an allergic
reaction - 3 ‘ ' ,

R . v
NHCH=C (CN) C02C2H5 .

]
b4

25 and treating said compound with aluminium azide in tetrahydrofuran; recovering 25
the desired product by acidification and, if desired, converting in a manner known
per se the desired product to a pharmaceutically acceptable salt thereof.
26. A process as ¢laimed in claim 25, wherein the compound of Formula VI is
reacted with ethyl ethoxymethylenecyanoacetate in the presence of aluminium :
30 azide at the reflux temperature of tetrahydrofuran. 30
. .27. A process as claimed in claim 26 wherein the aluminium azide is generated- -
in situ from the reaction of sodium azide and aluminium chloride.
. 28. A process as claimed in claim 25 substantially as hereinbefore described
with reference to any one of Examples 2 to 8, 10 to 16, 18 or 19.
35 29. A compound as claimed in any one of claims | to 15 whenever prepared by 35
a process as claimed in any one of claims 16 to 28.
30. A pharmaceutical composition for inhibiting or preventing the symptoms
of an allergic reaction which comprises a'compound as claimed in any one of
claims 1 to 15 or claim 29 together with a pharmaceutically acceptable carrier or
40  diluent. :
31. A composition as claimed in claim 30 which is in a form suitable for oral
administration.

& w5

40



-in a non-human, manmal whi ch conprises adm nistering to the manmal a :
- prophyl acti cal I y effective dose of a conpound as clained in any one of &)
clains | to 15, .or claim 29. BOULT, WADE & TENNANTc“mm MIHMMW r
Agents, 34 Cursitor Street, London EC4A I PQ Printe m
Stationery Ofice, by the Courl er Press, Leam ngton Spé t981 Publ* shed by
The Patent O §g ce, 25 Sout hanpt on Bui | d| ngve4d¢ondon. WC2A "1AY, from whi cjy
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