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~ PLANT- %ﬁ% y. ¥or ati on
or gani ) ng " Uung ._ ngrﬁ of: the State n 3 @i t ed
St ates SR N VAl = ty Street, Gty o S8y State
of "I nd it ed St Legy PReFi€a, ~ do hereby decl ar § LM Jon, for
whi ch "8 .ﬁ'i%*“ﬁ%‘?e ﬁ‘iXsQﬁléfsﬁi‘tléﬂsA301cﬁ§A4 5. % Aethod by

which it is to be pecisws sB1t.T01SB3 parsoilcidisbl y descrl bed TA2ATd by 5 the
foll owi ng stat enent ICISWh@IQF%IL@iQ'ﬂWV@m Qn_provi des conpositions for

combat i ng pl an®@pal’f %}Eﬂ“ 207 ﬁ}% si'tions conprise at |east
BOE

one tetrazolo(1,5-a 2jgcﬁsryr§gxcgm”p@m§%§% formula: [err] wherein
fach [err] |ndependem'|3y1 BB 1e$eﬂBrsY zzgam_sz&al 0; |oweral kyl of [err]

flornyl ,” cyand, [ert 2703 37v§ﬁ% sknt's amino; .1 ower al kyl am no
-f [er] cyano, hydr ‘gy&% )

A b [err] R2 represents [err]
“nor phol i no; 453 45Y 46' x*smsmm‘swi ezor-ﬁu am no, acet am do; and

15 R4 represents azr62l!b62ﬁ|6k@ﬁ§d 6591670 &7Y 576067747 yny| of [err] subject to the
linitation that no- rﬁﬂrﬁﬁ ;ﬁf{% ?rﬁgfgf substrtuent represents R4
and that at |east t’ t A Lo T substrtuents represent

hydr ogen; each [err. |ndependently represents hydrogen, halo, cyano, or

| ower al kyl of [errd4g 'M‘RAZOLO(I,S-a)aQUIN([IﬂNrE]AG BORIGHEl y represents [err]
| ower al koxy of [ err FONTRPEBIQ PLANT-PATBIOGHRNIC] QR MSabove, represents

ar no- | ower al | a@e,n]ci)LIOiIL[LQIr E\LchgﬂgANgyg I&Igr)l()Xfau ha 2 1se8 J el al koxy of

[err]; [Pri Car?g un the Laws of the State of Indiana, United States of Amenca, of 307 East
' McCarty Street, City of Ind1anapohs, State of Indiana, United States of America, do
hereby declare the invention, for which we pray that a patent may be granted to us,
5 and the method by which it is to be performed, to be pamcularly described in and by 5
the following statement: —
The present invention provides. composmons for combating plant-pathogenic
organisms, which composntlons compnse at least one tetrazolo(l, S—a)qumolme com-
pounds of the formula ’ _

10 10
) wherem each R1 mdependently represents hydrogen, halo, loweralkyl of Cl—Cs
3 . formyl, cyano, R4, or —CH;Y wherein Y represents amino, loweralkylamino of C,—C,,
o cyano, hydroxy, ha.lo, or loweralkoxy of C;— ,

R* represents R* or morpholino;
- 15 R® represents R*, amino, or acetamido; and . 15
R* represents az1do, alkenyl of C,—C,, or alkynyl of C,—GCs,, subject to the
limitation that no more than:one RY, R? or R* substituent represents R* and that
_ at least three of the R, R? and R® substituents represent hydrogen;
: each R® independenﬂy represents hydrogén, halo, cyano, or loweralkyl of C,—GCs;
20 each R® independently represents: R®, R? loweralkoxy of C,—Cs, or —CH,Y 20
wherein Y, as above, represents amino, loweralkylammo of C,—C;, cyano, hydroxy,
halo, or loweralkoxy of C,—C;;
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2 1, 327, 311

2 [err] represents [err] am no or acetam do; and [err] represents al kenyl

of [err] or alkynyl of [err] subject to the Iimtation that no nore than

“one Terr] or [err] substituent represents [err], and that at |east five of
the [err] and [err] substituents represent hydrogen; and the

phyt ol ogi cal | y-acceptable 5 m neral acid addition sal_t s of those
conmpounds wherein [err] or [err] represents ankno, 5 or [err] o
represents [err] wherein Y is am no or |oweral kyl ani no, and a solid \‘g-‘
diluent or 2| i.quid-diluent containi rLg13é7,§1c}rface active agent..- Certai# of
the tetrazolo ' (1, SpaendidhdiRY, Luﬂﬁ snahavi ng- the formul ae as def i ned 4 5
above, and processen feseﬁtl&@}k&fyl I”ﬂralkﬁfyl?oﬂ&%%l hibjectas the inratioad i N our ®
10 copendi ng p enSeepiesehts 5, and tpe At Basp five of

her th F S“P o
10 Further et e s "‘2‘;"’5’%:& I P s T o5 e

qui nol i ne .com.. ﬁﬂMSor@ liq d)mmdtaonkauﬁrgalshrfwéacﬁhag@onpom tions above. Were™

the term" haI o Pfo o etrazelo (Y-8 guinolinef ofnpeungdsc having | thy f eb#som ne, ey

and 15 i ndetn %&gmggﬁ wEbe d B impiy| (g one
&

or as part ‘the” CFE&her 1Y) io%&ed € Hethod VEE L’dﬁ m%ogeh:\/&?g%ﬁhkéoxy and
al kenyl can bé bibpnphgs ora ixtu?;aafglﬁ ergitai 4n. cffedtivd hﬁo?lghﬂﬁftﬁﬂq&n@i‘ne tdae salts,

the term" phyt oo glf?‘ﬂa og Bje ompogitions, ahave. .t deS| nate agi ds which do
not in salt Jorm rﬁ}m hemﬁﬁéi{n d?ﬂ%&:}@"&g%‘fot heggi se
not criti caf oﬂdra\n@lhxx&@),%efm&xyj ﬁd%&%l haEi?oE% k. 20

speci al advant agelsa;n Juiclie ingantecefcitfie sabth,Lthd termh f phytelepicallyfacaptillé ‘alisl usabitoi on, and
the like. Repre- dﬁtﬁa‘fhwo eﬂt form eroa@?og!ytqtmm e (chpice f Fheow. ng:
hydrochi ori g,y & e a@m‘m:&m@ﬁﬁm B
Fornul ae | and | |sen&ﬁVe€hn@§iﬁ£b§£fdsﬁlﬂﬁde cH@lo®ing): KydrotHli &ﬁm&m&ea d odie,mul ae of
t he conpounds to-ﬂbi;nerpmsn!zed rmtaccordance WI t h the present i nvent | on This

assi gnnent 25 Symmsias L apdy Teh%lf%geé 135 Fecuplireieof o
conpounds. HOWev§f sirefite! @l5kbed b eens Eﬁ"uifn@ &m.ﬁ“%“aa@ a yised
tetrazolo ring arcanpoﬁmerldkevﬂsadcompn I:SEus&Btetr&ddIo fersedodi ¥ ekitesy cus :

247, 98889 (1968)‘*““’!!'%!s x PGfmises Noil 247(?&89d)963)4811(02%8)6haﬂ7{e8t41] 30

It is also known Tk 35?199? ction of azide at a ring position adjacent to

a ring nitrogen 30 can produce either the linear azide or the cyclic

tetrazolo form (24 J.. Org.. Chem 1 05 (1959)) 1t t heref ore possible

t hat the conpounds of structural, /Lwl exi st, under

certain circunstances of sol vent'll and ‘e—rr'_p_eratur as autorrers The use of

the conpounds as tautomers is wiyhin ¢ he scope of the present invention. 35

The conpounds to be errpl oyed in. accordance wth the present invention are

pre- 35 pared b r| e S nthetl nethods Seyeral met hods, however,
%\ﬁw

are general 8 ap %‘gg’%" of. of a5 t%ﬁ%%@@ﬁi&% “éful #h
the preparation q GOEPORIE that hhds of IRk T shd
accordance with tIhmlbmsemﬂalcﬂmmmnsmsaﬂs«mmsirﬂ erfife02S 3s ka@aewg 40 to
t he conpounds of %lﬁ’lﬂém fcon é’a!’{e@P“ prentioa] ect i vel y
reduced to &bt ai Rakdigy GO} %% W “ﬁﬁrﬁ}e fi?%t
step, a car bOStyI‘apﬂh;:ab{typl ca Iy a car bostyrl forrru

1. Methodl

& ' —

A first method generally useful in the preparation of all of the compounds to be :
40 employed in accordance with the present invention is a two-step process leading 40
* to the compounds of Formula I. These compounds can thereaftm' be selectively reduced
to-obtain the corresponding compounds of Formula II.
. In the first step, a carbostyril, typically a carbostynl of the formula




[err] 3 1, 327, 311
3is reacted with [err] alone or in conbination with PX , X being brono or
chloro, to obtain a correspondi ng 2-hal oqui holine conpound;. [err]
Al ternatively, there can be enployed as starting material a
1- | ower al kyl carbostyril, 5 especially a | -nmethyl carbostyril:
5 [err] which likewi se yields the sane correspondi ng 2-hal oqui noline; or . a
4- hydr oxycar bo- styril: [err] 10 ~in which case, the product obtained is
phe correspondi ng. 2, 4- di hal oqui nol i ne: 10 [err] GCenerally, [err] or
[err] 3s used; but in the instandé2b3ll a 1-nethyl caboxstyril, [er?] or
[&rr] must QGeatisflinm PO atonk ¥PInCBbidatiod Bith PRI, X el blofolok clilgio, 4560 1 N excess
£ serve adsbidin xoftshordiag 2-Bals@inmmb tompadnihOUgH "ot hér sol vents can al so be
used, such as 15 hi gher boiling hydrocarbons. The reaction proceeds
under a wi de range of reaction 5 tenperatures, such as from[err] to
[err], but is preferably conducted Bt reflux tenperatures. Separation and,
i f."desired; purification, arg Can( oM oUH.by est abl i shed procedures. 4
1,327, 311 . =1 R _ 4 In the second step, the
resulting 2-haloquinoline,'d! > 8 kl is reacted with hydrazoic acid or
azide ion, to obtain the corresppnding fet.razol o- (1, 5-a)quinoline product
of Formula |. The reaction is prgferably carried out in a5 sol vent
and proceeds’ under a wide range of tenperatures, such as fromroom tenpera-
5 ture to rghdnaivel;® MR @h e Lhplofed 4sNEurddg Shhes 1%t MG cirbostyAUt €, 11
sequense, tdpecialyh f;mmmuﬂmméﬁﬁﬁe&is dissglved in a Iomeraﬁﬁgﬁgl, typically
et hanol , sodi um or potassium azide in water is added, followed by a strong
acid. Separation and'purificatioe1arﬁzcon- duct ed by established
procedures. 10 . - The foregg@i ngjtwo-step method is useful for the
preparation of products of gi FociNa_k1 essentially regardl ess of the
identity of the substi tuehtiﬂj_ Perr] . CGenerally, it is preferred
that substituents of the speci figd ™éeNegty al ready be present on the
starting carbostyril conpound. Sé fFmes, however, it is preferred.to
conduct the foregoing met hod wi th" a B8r bostyril bearing a different
substituent than that ulti- 15 - mat el y desired, and then convert the
substi t uent wiaéh kHeRisd RSN thi Bihel BfrkspohBing - haloquibbline; 402 GydiolylaRR- 10 the desired
substi tuentstyrlbuch conversi ons are conducted in accordance with procedures
‘wel |l “known to those skilled in the art. Thus, for exanple, those conpounds
of the present invention wherein [grr] represents substituted nethyl are
prepared by reacting a nethyL<sub§iitd{ed'conpound wi th N-bronposucci ni m de
in the presence of 20 a g : t%c anount of benzoyl peroxide.
0
0

This reaction results in thefﬁor°

10

<. &np

Generally, POCl; or POBr; is used; but in the instance of.a 1-methylcarbostyril,
PCl; or PBr; must be used. Most typically, the POX; or PX; is used in excess to
serve additionally as a solvent,, although other solvents can also be used, such as

15 higher boiling hydrocarbons. The reaction proceeds under a wide range of reaction 15
temperatures, such as from 0° to 200° C,, but is preferably conducted at reflux
tenip%ratures. Separation and, if desired, purification, are carried out by established
procedures. o



i ng brononet hyl conpound. The bromi ne atom can then be replaced wth other

noi eties to constitute other substituted nethyl groups. Conpounds of

Formula | wherein R2 represents norpholino are readily prepared by reacting
correspondi ng conpounds wherein [err] represents halo with norpholine.
Simlarly, those conpounds of 25 Formula | wherein [err] represents

azi do, al kenyl as defined, or alkynyl as defined are 25 prepared by

reaction of a corresponding hal o conpound with {(respectively) an al kal

met al. azi de, al kenyl-alkali metal, or alkynyl-alkali netal. Those conpounds s
wherein [errd represents al kenyl or al iy¥A%3lcan al so be prepared by 4

hal ogenati on of corr conpounds fol | owed by .
dehydrohalogenat|on'ﬁ?%%%gmgggggﬁ%§§$%?hﬂ%&Kﬁﬂ¥Fornula | wherein [err] *
represents acetmdo are readily prepareg fr

wherein [err] is amno-which in turn ar
substituted nitro conpounds. Were jier
conpounds are readily achieved by 04|
conpounds; and where [err] or [err]RT #Sweyano, by further OXIdatIth
to - COOH conpounds, 35 am dation tol]err] .conpounds, and subsequent
dehydration. Still other synthetic 35 t hods known to those skilled in
the art can be used; reference is made to Synthetic Organic Chemstry,
Wagner and Zook (i GWWWI@WYMIC idsor 42#9 ion, Nevbtam)rthe 601195@ ing mmi%

Advanced Organic fHe | G e ®Co. , g New
York, 1961). # 0 m%mﬂ:fu Ae ﬂfe@gqﬁl bl e SR siqq Sm paration
of the conpounds gfinofs@r isndisslvedlid 4 lowérilkdnastyhemyl etlarel; Godémedt ﬁohastumt dads e

conpounds of the ? ‘%n‘% aﬁ"g% lﬂqwe%bmmsghnga@cei Separagemandapurificationnarg eer al | y be
prepared by gel ecttt ?’ zaa%d s JaRR b h@%r%ﬁam gﬁg&@@p&nd' g

conpounds of For NHber Q,f rﬂgd;dg, gal yti'c
hydr ogenati on. | nGgera&y aﬂ zﬁ ptel‘aemd e:'atram ts1¢f5rha endﬂentite dyﬂwpm

con- 45 veni ey ﬂf’{ le“mP opeimey ; q"@'n Ject ed
to hydrogenaﬂgi on ';L, ':re gﬁﬁﬁﬁeﬁp )e met gl

and preferably pa isolhel b 3 Ides caiubdﬁuﬁﬂt Atﬂkbh
| oner al kanol s, Pwedweteaﬂceownamdmehbﬂddou\épaﬂk’ﬂwelf@ eammhsﬂwsfhenwmdal yst can -

be enpl oyed al onedf He Pé@g& ety whepeiy 0@?9‘1%?% Wstiged Jarhya die  RIERETEH Dh e
Cpport ol oneb Rt bl O MIESelallt R e
Conveni ently, a Pmgbrémtbmethyl yﬂ&ﬁge’n&t brominé atdinhein tﬁdfneBdShprcedpﬁﬁl’éﬁeHS S
used to contain t meietesge tcprstitutei other rsubstitB@d dnethivh grohgd Cermponads | of Fomyyine b

ndu supe s o din rel.
g?edogteregt ?E/ Eﬁ?ﬁﬁﬁﬁ?@%ézﬁ%%ﬁmlmﬂ%M%TEZ@%}% Lg%}

t enper at ur es Thepﬂéﬂ&!dthy(lﬁacﬁ@mfumeﬁesbdﬁémg hﬂo:tmpbmdwiﬂw(mmheiy)rmgﬂm&entl ng 1

correspondi ng 30 conpounds
pared from correspondi ngly
gl represents fornyl, the
correspondi ng [err]

(D

yl 14 yl-alka, G
ol e of hydrogen et SR ATy :ﬁ‘;g S e I Rt o
d f ll =iy : ion, T d
Sis preferafply si: &rm Rt oun 2y R Q@@morehn aﬁ(:;i)com ““na“‘;{gn Upg to
[imt further nonemipexmﬂs wh:mireﬂhdstarm—vmhb u:d@sn limtn dogresp@pdmgint ed from

the reaction m xt bl W‘Hy “?}W | i shed
procedures. Most RYPk: mghﬁn%%jﬂg o 0 an+§§5 iTEe IOV e
remai ni ng cagsal yShmda&iBﬁj td REONH, \caifould, 240 ibbegabn ﬁdchydratloﬁ 4B emarsaﬁﬁbn’& he 35

product as a resi thethods Khpwy tp ﬂr@ﬁubﬂedrleslledctesalcbmusmr 4 is qude 1o N)Smtl;@ﬂ:l y by 5

recrystallization 'Fe‘ﬂ'ﬂ 9o v Spas, | lng-5 arent to
those skilled in &Egﬁm Wobkh, resﬁ.la’i”fé d@ﬁugﬁa %nﬁ ers(ﬁgmclzheo%tﬂo'ﬁE

substituent groups. TikUSregdasy io witk it Of thi)pepardtial bt conpomidn 65FahmlFor mupa

I, the above- des&rk bechernedisgoveied thai thosq goresfofinsls of the presenthigrgntion which are of
Formula II can generally be prepared by selective reduction at the 4,5-position of the

corresponding compounds of Formula I. The selective reduction is achieved by P

catalytic hydrogenation. In general, the tetrazolo(1,5-a)quinoline of Formula I, con-
45 veniently in suitable liquid as reaction medium, is subjected to hydrogenation in the 45
presence of catalyst, typically a noble metal and preferably palladium or platinum.
Suitable liguids ‘include the loweralkanols, ethyl acetate, and the loweralkanoic acids.
The catalyst can be employed alone, or—espetially in the instance of palladium—can
" be supported on a carried such as carbon or an alkaline éarth salt. Conveniently, a Parr
50 hydrogenator “or other pressure apparatus is. used to contain the reaction mixture 50
during ‘hydrogenation, when conducted at superattnosphenc pressures. Temperatures
of from 20 to 100° C. are operative, but acceptable good results are normally
achieved at room temperatures. The reaction copsumes the reactants in amounts
representing 1 mole of hydrogen per mole of tetrazolo(1,5-a)quinoline, and the reaction



10 only for those conpounds of the follow ng fornul a:
10 [err] wherein: each [err] independently represents hydrogen, cyano, or
| ower al kyl of [err]; each [err] indepen
| ower al koxy of [err] or sub- 15 stituted methyl of the formula *
15 [err] wherein [err] represents am no, |oweral kylam no of [err] cyano,
hydr oxy or | oweral koxy of [err]; and [err] represents [err] am no, or
aceafnid%, subj'ect to the |imtation,thgt at |east 20 ~three of the
i a . , _ 2

[ epr 4 —
Nefho.d 2 The damuwstomdw{mmfm@mwmmmmmmsem

i nvention whi dRo-Saleativgfredugy > qepired ysoduct| is Separpted frpma gh oy anot her
regetion sequehidom ol o o1 10k ohuB ey Eamtde Use of
hydr azi nes.and tisépaisShebdiler ab B Resid@ed This Pradutbresidue chrSbeGufifiedAgpialpbnl y 5 or

conpounds bearvwm)é%ﬁiéa?@mbstitu_ent reactive with ether-notably 25 anine and

derivative substi PFESne merpqion, 138 @i} Be appar thosg silled in, theiarty s and
hal offet hyl su%ﬁ .%aéﬁgﬁﬁﬁﬁhﬁﬁﬁﬁ%mﬁ i‘égﬁféﬁ Il can be
pr epgred 10i a yitaxcthote dmgoutdsios the fofioving faeulat | on; 4- and 5- hal o- substilbut ed
conpounds can be prepared by hal ogenation of corresponding -

4, 5-unsubstituted conpounds of Formul fﬁﬁa? I, or in yet other nethods.
Thus, the nethod i.s.effective, for thejprepad aﬁg'.ao_n_ of .com 30 pounds of the
formula [err] wherein:each [err] gbandef 5 ¥ represents -hydrogen, cyano,
or loweral kyl of {err]; eath [err{,i fendgn¥ly represents [err] halo,

| oper al koxy of [err] or 35° . Substgelted Tgjhyl of the fornula

35 [err] wherein [err] represents (;yﬂlo,_ |hyd1)xy,.:_for | ower al koxy of [err];
[err] represents- alkenyl of “[errkn or Ral kyhul 2¢f Ferr], subject to die
limtation that, no nore -than-one ‘[err] substituent represents [err], and
that -at |east YU o tHgel iyl refblens hyaro@dIcshilf b 1ondiiiSh bf SE,S T epresent
hydr ogen. . - etch- R 'independently ' represents R%, halo, loweralkox: C: , ‘or sub- _

1, 327, 3115The stipeedinethyl efebriormoin conpri ses a two-step reaction ill ustifated
by the following diagram [err] In t1&H%Yrst step of Method 2, a

t hi ocar bost yri 5, ahave. def i ned. i i  hivdroxv ol WdAkkne, to yield
t he correspondﬁhg—ﬁgﬁﬁgﬁgﬁﬁgg’g%gggyﬁrﬁ? ﬁﬁ%h\gs’%%gg# Ydé%xygan, %Zr?ker 5

sui tabl e condi t i dH$ repissents Rt uinedori agettrhido, sutiidct] tostha dimjtatigw trhat @t lesst nor e
conveni ey cOfE ot RS K'hand B’ gbntigrerrmpreserihydfe®tum for this purpodd,

wat er; the |oweral kanols, such as netjRpgd 2and ethanol ; and ethers, such as
tetrahydrof uran and di et hyl ether, sa+e-sutable. To be avoided is any
liquid reaction n'f!&&am%ﬂsdhw smpleyad inj apeordepdelwith tieQpresent invivitigmevhigk oup. The

reaction proce ggillg%%afe 1 FTBF gper F}gfseq I"3%1;110 fromoO
to [err];zsbut ﬁiﬁmroﬁf;s TRV 4 %E%Eﬁ%& ‘ﬁ@é‘g%i_’n t [esr].

The hydrazi ne saine el daippive aubstiteentshimla ehginieon aashes4ietd Hposiivnd)\adld azi ne
hydrate or a S]%ﬂloﬁﬁyl substituents. Amine-substituted compounds of Formula II can be prepared
via od 1 and sub§equent reduction; 4- and S-halo-substituted compounds can be
prepared by halogenation of corresponding 4,5-unsubstitiited. compounds of Formula
I, or in yet other methods. Thus, the method is effective for the preparation of com- 30
pounds of the formula

0 2.

=

&

wherein each. R® independently represents hydrogen, cyano, or loweralkyl of C,—Cs;
' each R™ independently represents R*®, R, halo, loweralkoxy.o_f Ci—Cs, or

35 substituted methyl. of the fornila 35
| ST —CHY -
wherein Y represeiits cyano, hydroxy, or loweralkoxy of C,—Cs; ,
~ R® represents alkenyl of C;—C; or alkynyl of C,—C;, subject to- the limitation
. that no more than one. R** substituent represents R®®, and that at least five of the R® :
40. and R®® substituénts represent hydrogen. i, o 40



hydr azi ne. Separation of the 2-hydrazinocarbostyril is carried- out in
conventional procedures. The product can additionally be purified, but
owng to the reactivity of 15 t he hydrazine group, it is generally
preferred to enploy the crude product directly in 15 the subsequent
reaction. The 2-hydrazi nocarbostyril conpound has been described above as
conformng to the followi ng structure: [err] 20 however, it is

bel i eved ¢ hat the conpound exists as sg74gut oner: ’ ) 20 [err]
Hence, the—senrfiguration—initi-aly—ghvéh—and-general-y—enptoyed—for .
conveni ence t hr.oUBcerstidalsequence sw@priscs p dwd-fiiporsaction ilaywdted bpitmdollotieg i gnat es

bot h tautorrerr@”ﬂ“ﬁ‘trfs?"‘ 1 the second step, the 2-hydrazinocar bostyrrl is -
reacted with nltrous aci.d:; WA le 25  the acid can be suppl ied to the *.,
reaction -m xt ur epis; 9ﬂgbaqueous sol uaﬁbg!rb they eof , it is AEb R5t2§5tpr eferred
that it be gener At el ngltu D‘-'yb the rﬁgac ' 1 i um or

ot her al kal iFtryg 5’[" nf i ﬁ Iboe ~gibi d such as
hydrochl or i qétedld .1 A, Of Gertt> ' 'EilaCt' on {§
conveni ently conguctdd i°n a i ghtfi such "-w

liquids include Wi er/acetic aci d, 'uﬁter/ 30 formcn%cr rochl oric
acid, and the |like. The reaction proceeds under reaction eratures

of a range from kRrfid: st dfeNibthodD2)la kifocibdiysr @balwvec&nstuqtedaa& wttem
1, 327, 3118 hydrazine, to yield the corresponding Z-hydrazmocarbostyrﬂ rr&tcummn, lmtleow [eBr ]

Separati on andsutpie eps F cbe C%ﬁ“?tﬂ *'é hd sretanb%et 1& —est abl i shed
procedures; W FlIhE %E eégg@‘ lf’“ée " i he
synt hesi s of esmatMd. 'R ed Mgl ractive, wﬂi)dl ficati ons

of the rolgte athionsgreep.i Fe plﬁceeds unddreruidbeangmf mmr#tewca@b asf Metdhod 1,

descri bed her er?‘@az!ﬁvé";i;tﬂ‘ ‘ged‘ipemm wﬁzdgff% éd‘”ﬁ;,gﬁ? B3 uent s, when, -

inert to ther ﬁgfﬂgﬁ@g@r bostyril.
However, it i spragassdhy ptoduct b admﬁtnampse ﬁinﬁé‘d,l Gt dwlingan tose egtivityrs@rt to the

reagent s ‘snpl oggdlydre@emuucis gsnmgqu%md ﬂompby Ba srutlopraducedirettyen | dentsi ty of
sub- stituents eg&tmgr% m%o re al O\éeasfa(;)nrf onpounds of
Formul a | (or e followids s{,\&eui\é . such sequen intro Ucti on of
desired substltuents is also p055|ble 10 and_ls sonetimes preferred even
for substituents inert-to:the reaction sequence. Also, conpounds of For mul a
|| bearing 4- or 5-halo subitituents cagn Ee dehydrogenated or '

dehydr ohal ogenated to convert to corr.§ Gﬂ5hg conpounds of Fornula 1. 3.
Met hod 3-Salts 15 _ Cer t aiggy obptheyo p8unds  of Forrrul ae | or

|1 -those wherein [err] or- [err] T e- |l "1HN\gBit's ami no [err] or [err]
represents [err] whereinYis. amf _ el kyl am no- formacrd addi tion
salts with mneral _acids. The saltsa prepakbdii n convent i onal

procedures, by. the- reeaction in a swt&ﬁ?l esol vent - of the conpound of
Formula | or Il-as a free base -with the desired mneral acid, -Separation
and, if dggsi rergbwwgur Léh&%&{h%gcgmpoundexﬁ{sgs%t&ﬁ&d out in est abl | sheg}
procedures .20 ‘The fol l-owmi ng -

exanpl es i 1lustrate the synthe5|s .. of the conpounds used in the present

i nvention. EXAMPLE 1. 2- Cijbbpgy qﬁtﬁt hyI - 4- Vet hylkﬁhﬂsmolngme

RSb : Rsb R5b
K R5h _ 3 RSD

’ 6b 1
Wy N 7NNy
'_ B f6b i

Henc the configuration initially given, and generally employed for convmuencc
.throu;’mut the pmgm t specification and claims, designates both tautomeric forms.

. In the second step, the Z-hydrazmocarbostynl is reacted with nitrous acid. While .
.25 the acid can be supplied to the reaction mixture as an aqueous solution thereof, it is 25
preferred that it be generated in sit, conveniently by the reaction of sodium or “other
alkali metal nitrite with an acid which can be a mineral acid such as hydrochloric
acid or an organic acid such ds acetic ‘acid. The redction is conveniently conducted in
‘a liquid as reaction medium; siitable stich liquids include -water/acetic acid, water/

30 formic acid, hydrochloric acid, ahd the’ like, The reaction proceeds under reaction 30
o temperatures of a range from —15° to 15° C. but is preferably conducted at tem- _



25 6- Et hyl - 4-met hyl carbostyril .(0.25 gram and 17 mlliliters of
phosphorus oxy- 25 chloride were m xed and the m xture heated to [err] for
three hours. The reaction mxture was then cgoled and poured opto ice
water, precipitating the desired 2-chloro- 6-ethyl-4-net hyl qui nol i ne
product. It was separated by filtration and used directly in the
preparation of 7- et hyl - 5- rret hyI etrazol o(1, 5-a)qui noline. 30 l
EXANPHE 2' : 1,327311

5 > : ' styril (131.0
granms; O. 1 Eélow@? §4 &p@epopnnchxftm% me@qwa Waes@rr@&mwed with. a
mechani cal . h11 %féchin&é& tgqp%@gvg M'}Eﬁi ]g,ﬂl or| de (160

i Pliliter sy de/a& Rk 6rk 1o el Foutd b€ Go

over nisght . fMﬂﬂerAs\msletc’aerof Bethod ¥ mkdw Heinatiole mwae;ienaumpmﬁemdur e 50t h
stirring t titue =u e %Fhetﬁgﬂr &erlmsﬁix S4FEReNt ai ned

t hr oughout SpesfoayyL: Uléﬂﬁg gasr_t‘%%s “f: of s desired

2, 47di ch] Or;«ﬁ:u X Yrébyidr, Oad| eﬂEh dfoft Pemil@aqhd on mi xt ure and

vvasv:swar attedseb\ﬂaqul 1 sathi sobsequent inteduc @Idldbsnrzmlbstxmem ietlbrapspible m p19 [err].
and is sometimes preferred even for subsutuen S ERYH Jeaction sequence. Also,

28 chl or o- ﬁ‘&%mfmgf@:n@ %‘ﬁ&s % e deydmeeidis: - 0. 092 nol e)

)

. l-‘. /
was slowy added to 44 m I‘F’ er's 0 phosphorus oxychl oride at [err].
Keepi ng the terrper ature | ow, ZO Igctmm—eﬂalmhosphor us

pent a Iorlde 096 nl e _ th tegper e 45

S} i rrggm thHJt@ a%ﬁgeﬁé . g i E Mfe]os_ at E‘E
tenperaturefmnde'ﬁﬁd&omsm& < adlis o) ﬁa&anercaimbmmnd poured into
1 liter of :socedwea.obynbearemouema*Wlede\smtédhezw@m\mdeimrignr%u nol i ne

py eci %t at €8 2y peariadhie ggfp faFif PeRicasisn i df fegiErly BTG 2

1ed out m
f I’O hanot". 'Iﬁﬂ\eﬁollowm G e ZLyntligs of the compounds used in t151e0

9- Met hyl tetgram[i:ﬁéﬁo -a) Qu noI i ne
2- Chl oro 8- net hyl qui nol i ne gEK#MPI,\ﬁ 04 ol e) was d| ssol ved in 100 .

mlliliters ofg ylArieth: “m° hj dded 3. rans

- 1-52% P&rbos L o kS0 gdgd 3. 22 grams
(0. 05 “fol e) E: R st oA TB 0 o et Tth% ftef;

m | 1iliter smigforeléhs fes coled admy;d)md ommcemter, prediltativiyr the dhdd’.dd-clﬂbﬁo-h sti rr| ng The

hours;  cooPeRfeRAEurRY fy golo(l.y PYIWPABS washed with 55 wat er and
dried., I t was then recrystal i Z eskalir@® anhydr ous. et hanel , ni. p., [sBrrl].
| dent i ty of .the: roduct Was-Richilrko-3,8ADimdhylqhibetne | R, "and el emental anal ysi s.

@ - bosﬂ3 grs, 4olewfﬁlﬂqm

4Ang|9ysi\ls 3 éaq Ked sk eqmgg’dsgwlm agfﬁecl?am%g A Qg)ﬁ eﬁlgxm; cofxixs ensmgil Ph {:32? 3;_% H
Op 1 chlorid® (160 milliliters) was then Etm _the reaction mixture reflu:
overnight. Water was then slowly -adfed tion ‘mixture, ‘with stirriiig the

35
9- ( Br ononet bgrm phﬂlelre@(ti:bpMr@asrmnmdghrmhwhﬁm-rﬁa‘zﬁl oy( the 5- a)qU| nol i ne

(20 grans; dlti;ere A1di f%%&d“nethﬂq ql’ of car bon
tetrachl or i §emol Biph 75.57 op ang%d'és S?Efa e (o1 fn‘?wﬁfcgﬁs
br omosgcci ni m de and a trace of Exe\mmyjs per oxi de. The sti rred m Xpur e was

heat ed: 5 Wlth1 ; “sun: | rrp whi | e bei ng

refl uxed ung ) ATRRERTEeRomi(16 ermss 0,092 meley wps | j Ly %ﬁg flask (about
five hour s)phogaﬂau; aGtHI@ke (b 101066 W) 4408 : & £hmed, and carbon
tetr aodsl or | shired. e grasiowdy ratédam \125—130°, After two hours at thls temperature, 45

X the mixture was cooled to .room temperature and poured into. I liter: of: stirred ice b

resulting r 14@?%%;}[_!&; t. Mefas separited By filerationsind ysed gliteqy g f or  si xt een
R

S jeed.

water. The desired 2-chloro-8-methylquinoline precipitated and was separated by

it ﬁltranon and recrystallized from methanol m.p., 60—61° C
- " EXAMPLE 4. -
50 9-Methyltetrazolo(1,5-a)Quinoline 50
§ 2-Chloro-8-methylquinoline (7 grams; 0.04 mole) was dissolved in 100 milliliters

of 10 percent aqueous: ethanol. To; this was added 3.25 grams (0.05 mole) sodium
azide in a minimum-amount of water. Thereafiter, 50 milliliters of 10 percent hydro-
: chloric, .acid - were .added with stirring. The resulting reaction mixtare was reffuxed
55 with - stirring. for sixteen hours, cooled to room temperature,- filtered, washed with 55
water and dried. It was then recrystallized from anhydrous ethanol, m.p., 196—97° C.
Identity of the product was conﬁrmed by NMR, IR ‘and elemental analysls

Aualysis,  Calec: G, 65 205 H, 438; N, 3042,
Found: C, 6541; H, 459; N, 3021.



evaporator A yellow solid, the desired

9- (bronoet hyl )-tetrazol o(1, 5-a)qui noli ne product 10 remai ned. It was
recrystallized fromchloroform mp, [err]. Analysis Calc.: C, 45.65;
H 2.68; N 21.30: Br, 30.38. Found: C, 45.71; H 2.77; N, 21.35; Br,
30.50. EXAMPLE 6. 4,5-Di hydrotetrazol o(1, 5-a)Quinoline 15

Tetrazol o(1, 5-a)quinoline (100 grans; 0.59 nole) in 1500 mlliliters of
acetic 15 gcid and 5 gram; pI atl num o; |3§l7e31\{vas hydrogenat ed on a Parr __
shaker at 50 —jound ogen SEN-PR & : AE—Ho e oy
was filtered to renove the catal yst acrd was rermved in a
rotary evaporator. A wel Iowzar (Bromemgth

AP A ‘;Vagq S1,50360 Ng. The,
solid was renySttﬁilllhbe?se »"J. bl U ﬁgﬁ eaQo s (01152’ o8- grams of .,
the desired 8,5 dlbrhycdiicﬁhﬂd‘eaﬂdﬂaa('ai:e b Behepyil pwdxidaerlprsnded:tmxm Eas heatpd) [er¥].

' ith & h tleH-and irmgdjated\wi bemg;
Qﬂa!\ggsgg EXAS?’:_(I:E none of eeﬁf?}gmgﬁlnmdmmde?mmed%%mﬂask(about%e hours). ereacubrnH 4.78;

was 1:h filtered, . and carbon’ tetrachloride removed on a_rotary .
9- (Hydr oxynet hyl ) %loed Di(lﬁomoeﬂlyl)-tetrazalo(l,s-a)qumohne phoduct
9- ( Br onomet hyl )teidnaiedlh@vﬂsr&mMWdﬁmhﬂchhro(oﬁﬂ,nSpgm&ﬁ@) ias di ssol ved in m?rv
mlli- liters of dipethyl sulf g 52O ;rs of water was
t hen added. The r P NOg 551] %‘ % 153?5} r oroom tenperature
overnight, then filtered to sepératet s F ad
9- hydroxyrret hyl)tetrazol o(1, 5- a)qur noI i ne 1product It was re- 30
crystallized from anhydrous et h

30 Analysis,;s CalC.q o(1559a uﬁi}’&x&(ﬂ %ﬁ% ?%W%%m&d@&r@ﬁ Hs

4.10; N, 27.72. - taaxyzi: tedofl Ja Spounds

9- (Hydr oxynet hyl )h;dtqgeuzpde&m(ri - myeqyitwo hpme THE . mixiyre; a\m ﬁltwaéud d in 300
35 mlliliters of¢ X ‘ﬁgﬂ‘"’i&% ‘%l d’f’ﬂéggg‘&l »
sol ution, thgre 13 aﬁéﬁﬂ?@%nﬁ{r F‘ﬁos- m ST O ﬁcaaﬁtpl on 2

m xture was Tai nt a7ngge one hour err t hen cool ed room

tenperature, poured:into |ce wat er and al ovved to stand over ni ght at room
tenperature. The fEEEF op xtg’rgga h?ﬁ enpd2 f@ 40 separate the
desired 9- forrryltetrazolo 5-a) qui PholT e eco ou [err]. 40

Anal ysi s, Cal c. C, 60. 60 H 3. 05 N 28. 27 Found C 60. 53; H, 3. 24;

N, 28.04. EXAMPLE 9..5-(Met hox) th %Tzl%f a}m Qui nol i ne 45 25
A solution oP 4 grang % ﬁl(ﬁ R@d‘ﬂx' 25Yadii-
prepared. 45 To Mersvré mllhhters of water was then added. The

5- (br ormonet hyl )terrqs-amxgl eﬁmqéei\t r@hertzrln ohl ngnemlléibmﬁmoxt ure
was refl uxed over FﬁP y o G‘H“ 9 t'b ™ Far at e, t he
R B e mpe T o

desrred 5- ( hox mp , [err] Anal ysi'sS,

Cal c. C, 59.99; Anhlysh, 03Cad; 2759@ 510403 N, 27.99. Found: . -C, 59.81;
H 4. 24 N, 28.22. . Found: C, 59:96; H, 4.10; N, 27.72. 50 9. '
1,327,311 R - L 9 EXANPLE 10
EXAMPLE 8. ' _
9-Formyltetrazolo(1,5-a)Quinoline oo
35 9-(Hydroxymethyl)tetrazolo(1,5-a)quinoline (8.0 grams) was dissolved in 300 35

milliliters of hot acetic  acid: and cooled to 60° C. To the cooled: solution, there was
therr added: 6 grams: of chromic oxide; the reaction mixturé was maintained for one
hour at 50—60°. C., then cooled to-room temperature; poured into jce water, and
allowed: to- stand orvermght at room temperature. The reaction mixture was filtered to
40 separate the desxred 9-formyltetrazolo(1,5-a)quinoline compound; m.p., 214(d)° C. 40

Analysxs, Calc C, 60:605. H, 3.05; N, 28.27.
Found: C, 60.53; H, 3.24; N, 28.04.

' EXAMPLE 9.
. -(Methoxymeﬂxyl)Tetrazolo(l S-a)Qumohne :

45 : A solution: of 4 grams. of sodium in -100 milliliters- of methanol was prepared 45
To-it. was added 3.5 grams: of 5-(bromomethyl)tetrazolo(1, 5-a)quinoline. The resilting )
reaction’ mixture--was refluxed overnight, poured into ice/water, then: filtered to
separate the desired 5-(methoxymeﬂ1yl)tetrazolo(1 S-a)qumolme, mp., 195——96° C.

Analysxs, Calc.: C5999 H403 N2799 _ _ ,
50 _ Found: C, 59.81; _H,424 N, 2822 50



9-Nitrotetrazol o(1, 5-a) Qui noli ne 2-Chl oro-8-nitroquinoline (34.5 grans;
0.166 nole) was dissolved in 250 mlli- liters anhydrous ethanol.To this
was added a solution of 13.0 gra

m-ni rum anount of water. The solutlon was heated to about [err] and 300
‘mlliliters of 10 percent hydrochloric acid were added. The stirred
solution was refluxed for eighteen hours, cooled and filtered. A white
solid (35.5 grans) was. |solated and crystalllzed from anhydr ous et hanol
mbd., [err]. -Anal ysi s Calc.: 1827.49.23; H, 2 34 N, 32.55. 109
Found: €—5045—H—26t—N—3242; 10

EXﬁI\/PLE 11. .9- Am not etrazol gl s %{' Vil Sine
i trotetrzol O dhide- Akl (84 NS wad S8BIvddOin 230 ndiilil | 1 [ 1 ters of
acetic acid i&&dmmedmgr a‘mtlﬁsfw 29 dided mmm(afdep g&ﬂd(dmdm)gdmt ed on a Parr

shaker Runt i |ezilg in ﬂ, @miopf warefr eppl‘gpp\l amseh t é@nﬂm shedl (about
one. and one-PHI-1e UL ° E‘jﬂ?’y ] &mdfffi tered and
sokvent re aﬁd)éﬂ'sedﬂ' Fous ettidfol 36 If99 200°C

" O- a—rﬁ not et razol o( 1, a@ gui nol)zé ne 2v\éa}‘s obtzaslﬁned from et hanol

recrystal | i Z3ebEn r m nal ysi s, Cal c. 38; H,
9. 81y N, 37. 82 20 3: g %@3"’5 th g 248 Sé 31; H, 4. 09 N, 3§§

20 EXAIVPLE 12.- 9- Acet ani dot et razgkmﬁLﬁqa) Qui nol i ne

9- Ami not et razol o( |, 5- a) qui NAmiretefr@ola( 1 2 lmnas added to a solution of 100

mlliliters of ola(ha-a ?hﬂ ﬁsr 5pan FP‘%SECand ref | uxed
With Stykrri bo }% arlgtary _
evaporator, nt% ds emmedZ rm’vd&t&ﬂmkﬂ%hﬁ&h@ 414, Erhe [de@8d anhydr ous

et hanol , yi e3-uingetBzobhl, Yr)quinolide twae opwipeiC fiewl ethanol recrystallization (2.3
9- acet ani dot%ﬁ‘%%l’o‘?f‘ge‘ﬁ)‘&w noline, mp., [err]. Analysis, Calc.: G

58.11; H, 3. Q0w 3%i82.¢FRURd G s58N1ds 4. 12, N, 30.55. 30

EXAI\/PLEo 13. Found: C, 58.31; H, 4:09; "N, 37.67. 30 20

- Mor phol i not et azol o( 1, 5- a) Qui ol i ne 5 ChI orotetrazol o(1, 5- a)quinoline (5
grams) was added to..100 mgl | |IT.“‘_§I;A 1 -a§§u?n° thereafter, 10 mlliliters
of mor phol i ne WAk ANdRSHRNH RIS B b 05 okt & 166 | uxed

over ni ght Thmnm&ascdflbeneﬂmxd 10’ RillVa&s Mfwéhcaﬂﬁh@di and efiped il stirdhg | ce 35
wat er, 28nd sqmsrsh}ué‘m sojvergt| Wasehe@dem@e%eparrmm e@pdratgy am;thefsold whiti €A solid,

the desired Dume ey § ’émfg‘k‘ }T “?“ﬁl?rﬂcﬁfﬂ%éf BSIFRSER. 1t was
P

recrystalllzge ) nal ysi s Calc.: C, 61.16; H,

5.13; N, 27.Xdlysif-ourChlc.: CC, ﬁﬁ1;94-;[, ﬂ9 5ND2¢.82N, 27.68. 40
EXANPLE 14. Found: C, 58.11; H, 4.12; N, 30.55. 40

3, 4- Di lydr o- 2- Hydr oazi noqui nol | fLQ hydrot hi ocar bostyrl I (1.8 4grans;
0.01 nole) was dissol ved isoped QholiB®t et hanol. To this was

added an excess-CHloréethaydi Dirs)q eazi rgean(;j\l amaﬂdedlﬂutmos nilliliferc of or change
i medi at el y «uodr thereaftes, (19 Wﬂtsd‘d ion The 45

reactigg m W%ﬁgﬁ%@% 3. msﬁ’fﬁ ’gg)hy) late to

ascertaln m&?@ rt 12l B3P R 4n6l, be corrpl ete
al nost Jnstanbamzs'cfu-swyc he soI ution was pl aced in a rotary evaporator, and

t he sol vent and .excess hy to yield the desired
3, 4- di hydro-%ag@?ir oﬁ ﬂé %68 It .

40 'EXAMPLE 14. - : 40
. 3,4-Dihydro-2-Hydroazinoquinoline
3,4-Dihydrothiocarbostyril (1.8 grams; 0.01 mole) was dissolved in 20 milliliters of
hot ethanol. To this was added an. excess of anhydrous hydrazine (N2 milliliters). A
color change immediately occurred (from yellow-orange. to greenish-yellow). The
- 45 reaction mixture was spotied on a- TLC (thin layer chromatography) plate to ascertain 45
when the reaction was completed. It appeared to be complete almost instantaneously.
The solution was placed in a retary evaporator, and the solvent and excess hydrazine
were removed, to yield ithe desu'ed 3,4-dﬂ1ydm—2-hydroazmoqumohne compound. It
was recrystalllzed from ether. _
50 - EXAMPLE 15. . . 50
'4,5-Dihydrotetrazolo(1,5-a)Quinoline
To a solution of 0.6 gram ‘of 3,4-dihydro-2-hydrazinoquinoline (0.0037 mole)
.prepared as described hereinabove in Example 14 and employed herein without re-
crystallization, in 10 milliliters of 50 percent aqueous acetic.acid, there was added
185 0.25 gram of sodium nitrite (0:0037 mole). The sodium -nitrite was added portionwise, 55
in a minimum amount of ‘water, -and tthroughout the addition, the temperature was




was recrystallized fromether. 50

15.
4,5-

0.25 gram of sodiumnitrite (0.0037 nole).

portionw se;10

50

EXAVPLE

Brhya+etetrazele{dt5—a)rhroelHre—Fo—a—solution of 0.6 gram of
3, 4-di hydr o- 2- hydr azi noqui nol i ne (0.0037 nole) prepared as descri bed
her ei nabove in Exanpl e 14 and enpl oyed herein wthout
in 10 mlliliters of 50 percent aqueous acetic acid,

re- crystallization,

there was added 55
The sodlun1n|tr|te was added

55 in a mni num armunt1g)jy3\mat er, and throughout the 1p

addi tion, thetenperature—ma

1, 327, 311

kept between 0—5° C. After the addition was completeq,

the addi ti on was BRI AN, RS BRSNS
mlliliters ice wtmmdce& 10@;3 a;xqmname,rram BaSiedysvdlizéd - oM TREHakt Thedr oXi de.

The solid which

of 4, 5-di hydr ot et’Fa¥

et hanol. The 5

radede ;5 obetined wi gdentical iar evety aespece b9l the eamecpredocryhage drog. 32 gram
'6‘5‘?‘%%5“5%’]{161 Srapuinolife; oh was recrystallized from

product so-.obt aiped@s1d. denti cal.

Bfr] After

a'ﬁdﬁa@” b gl

i.n every .

t he sane product nade from 45D¢calbal4;5mmydr®dmmo(ma)qﬁmohne

| ﬁ‘ zpi@(l 5 1 ) was slurtied in 300 milliliters of carbon tetra-
- gl S S i1 ne
(1 gram was sl ursha tirser to@arq icati! fiekt of14)s-

tetrazol o(l 5 a)

4, 5- D|chlor 45-

and cooled to [erduh]ydmuatraclo(ll,da)qbaﬂim; mmbw

Ty B2

TN

respect th:_

dlchmg.hl ori de
Ite ddestity wantonfinned byydMR.sat ur at ed

with 10 chlori néngfé"é‘efPF?PémF@a‘é‘Efa@ﬁp??ﬁgﬁ’ﬂ?“éd%déz-rﬂéﬁ stirred overni ght at
room tenpergs ure. and the solVent re {1k . rotary. evaporator,. a

quantitative yield of 4,5-di chl- Of-qﬂor
obtained. Its ident ﬁﬁyDlmo-ﬁbﬁrhYdrmmz

sane product nelt Ii is of gie 'fh @%% jters of ethanol. The resultmg reaction

4- Chl or ot et pgzol

reliuxe &Jert

yélsas-ejonaaako( 1, 5-a) qui nol | ne vvéss
ﬂ\mmolme Engrethg) rwag r@p&m@tmdn t he

trauon, and recrystalhzed from ethanol, mp .y

4, 5-Di chl ore- 4, 5-di hydr ot etrazol 0(1 5E)a§mmmq)é|ne {2 .grans) was "di ssol ved
in5mlliliters of tr| et h Amnmtmazelo(w-mumlhk,lmydmh@doﬁalet hanol .

resulting reacti

and recrystakliz

Pt @%‘fﬁﬁﬁ?"‘? el oE Téﬁ%ﬂ sl Fleiad.

Ifiltered and collected, m

mte

The

md’ﬁo@tratlon

20 EXAMPLE 18. 9-2AmH )en azol 0(1 5 a) Qui nol i ne; Hydrochl ori.de Sa '

9- Anmi not et razol o(1, 5-4) qui nol i, neng 19—?670039 ms)tll s di .
B@ gi}u ¥or

a mni num amount .9
anhydrous 25
filtered andgcol

representative c

and exenplif.ied
follow ng: 30

9- Chl or ot etrazol
5- (( Et hyl ami-no)

9- ( Met hoxymet hyl )z EhyngizeerhAlodt,5%8)d
Vi nyl'tetragol 0(51Et5¥llat}qqel9(héia)qme‘>hne,mp, 134—35° C.

5-
35
45

50

Ay

OrIC aCI |te P eC|p|tate

sol ved in
added
Th| S wWas

Ileaﬁzadz mp 25 241- 42(d)[err] EXAVPLES 19- 67. - Ot her 30

‘ﬁﬁ% e i

15?0 ¢ 196—77 C.
iz g 1877

7-Chlorotetrazolo(1,5-a)quinoline, m.p., 221--22° C.
5-Chlorotetrazolo(1,5-a)qumohne, m.p., 148% C.
5-(Aminomethyl)tetrazolo(1,5-a)quinoline
5-Azidotetrazolo(1,5-a)quinoline, m.p., 185° C.
8-Methyltetrazolo(1,5-a)quinoline, m.p., 143—44° C.
5-Methyltetrazolo(1,5-a)quinoline, m.p., 212—13° C,
5-Jodotetrazolo(1,5-a)quinoline

5-(Bromomethyl)tetrazolo(1,5-a)quinoline, m.p., 184—85° C. |

5-Cyanotetrazolo(1,5-a)quinoline, m.p., 232—35° C..
'9-(Cyanomethyl)tetrazolo(1,5-a)quinoline, m.p., 221—22° C.
9-n~-Propyltetrazolo(1,5-a)quinoline - -

‘5-Chloro-4-methyltetrazolo(1,5-a)quinoline, m. p » 157—58° C. -

' 5-(Hydroxymethyl)tétrazolo(1,5-a)quinoline; m.p., 249—51° C,
5-Chloro-4-ethyltetrazolo(1,5-a)quinoline, m.p., 113—14°.C,
5-Chloro-9-((methylamino)methyl)tetrazolo(1,5-a)quinoline
5-Chloro-7-methyltetrazolo(1,5-a)quinoline, m.p., 150—52° C,

tine, mp 215130 C_ "
ST 1o .
noline, mp, [err]

['er'}]
35

'5-Chloro-9-methyltetrazolo(1,5-a)quinoline, m.p., 176—78°C. - = -

5,9-Dichlorotetrazolo(1,5-a)quineline, m.p.; 152-—54° C.

8-((Isopropylamino)methyl)tetrazolo(1,5-a)quinoline - '
5-Azido-7-methyltetrazolo(1,5-a)quinolirie, m:p., 187—89° C,

5-Azido-9-chlorotetrazolo(l, 5-a)qumol1ne, m.p., 170—71° C,

inesuP-al 3 Cpr epared in the methods descri bed
K g, et erial s,
l)ten'azolo(l,S-n)qumohne, m.p;, 160—61° C

are the

35

i85

~



9- (Et hoxynet hyl )tetrazol o(1,5-a)quinoline, mp., [err]
9- Fl uoro-5-nethyl tetrazol o(1,5-a)quinoline, mp. [err]
9- Brono- 5- et hyl t et r azol o( 1, S~a)-tH-Rett=per—fr-pr——r~t-ef+
7- Et hynyl tetrazol o( 1, 5-a) qui nol i ne 40

5-Ethyltetrazol o(1,5-a)quinoline, mp., [err]

40 7-Chlorotetrazol o(1,5-a)qui,noline, mp., [err]

5- Chlorotetrazolo(l 5-a)quinoline, mp., [err] C

6 Azrﬁotetrazol o(l 5- a)qur nol i nel,,327g3g , [err] ; *45 ' 11 _
)q |rlurrr|e M

4 5 Met hy f% g;;’z%;?o Eg_a P‘P ”’hﬂ ;#"S"‘[‘Jer?] 8

I odot et rgf; Lgm@ﬁ, 51.%) rfgj_hw )d. et razol o( 1 5 a) qui nol i ne,

mp., [err}-Chlo -a))rﬂnummhupr;wg-mopc, [err] . .
9- (Q/ﬁnorreg%l0 %gfmﬁ @;55‘)‘13% AP BE- MG [err] S 3
9- n- Pr opyl ; g 2 o : L
5-Chi oro- 49 ]m j(& hge’mﬁqlfgfjne?ogn p., [-_er_'r]
5- Hydr oxymﬂyyii <b) al qmmﬂjso_nezom p. ) [err] e
5- Chi-¥ 0- 47+ ~digh) azylodd) Scp e, o [ert] o 10
5- Chi or 0- 911 ") i 'ﬁo EEEZQE goca) qui noline
55 5-Chl or @:=Ch .. & 'HlmgﬂLgone; m p , [err]-.
5- Chl or o- 99+ﬁaﬂ Breteazolofl, Ilnnﬁohaéqur noline, mp., [er r] -
5, 9- r a)guinoliy ; 1?@ 5&1 , [err] e 15
8- (( ENWAL )1 RN Or b A ,a,)é]w noline 60~
5- Az X iBoli ame, .mp.,-[err] - 60
5- Azi do- 9- chl orotetrazol o(1,5- a)qur nollne mp., [err] =
5-Chloe ro49d|rrethyltetrazoll%i]l§_ oline, mp., [err]"
5, 9- : I grq,md 20
5, 9- 1 Qordarids %ﬂ% -a qU| ng a{[enne > descreﬂ?elfl]m
5- Chl or o- 9- fl&@hbm&%hyldym loro-Z-err] 5
5 Cnlor o opriaiied eﬁw@ g}w e el
5 5, 629-Tr iéﬂuﬁfé&% 1604 812 ol 16, 25
5- Chl or o0- 9- nebiMekiyl-3,6 Llis emh lli}'diazme [te;uél]l 6-methyl-
9- Et hyl - 5- 3y oear,‘i*@lz)dm'@&o wlmquamm rous aifi(ffoned in Glu
7-Ethyl - 5- & olm plds thedesired grodisd §-rpethylr g
5- Mor ghol | nb- - 340 éa&hqwmoﬁydaene o yield 2- 30
10 7-Chl or rhy tMyﬂﬁ{SFxﬁﬂliyl@ﬁdlmE vhef GdatrRtbwith itpous acliGBmibd0 C.
5- uoh ritecAnil aeetic pgih, yields ol dpsired @roduct,
9- ) Hovc Bl Me Brokine! §8” 80yt 45-
9- ichiblo6] 52 horh IJQI!)Sf-h)E]ﬁnoim 15’51%% c 3
7- hyI t et nzb#aixﬂyﬂﬁn-ﬁax)lqhmmbdmm . rpacfb&?rﬁf thChydrazine ko yield 2-
1o rragw R T
5S9- ( " acregea < o
5,7 y "Tﬁa % FHARLES 68 93;

3,4-d:hydm-2~hydrazmoqmnolme, which when reacted thh nitrous acid (formed in situ
by the reaction of potassium- nitrite and acetic- acid) yields the desired product, 7-
-chlorM,S-dlhydrotetrazolo(l,S-a)qmnohne m.p., 168° C.. -
.. - 3-4-Dihydro-8-fluoro-4-methylthiocarbostyril is reacted with. hydrazme to yield

45 3 4-d1hydro-4-methyl— -ﬂuoro-z-hydrazmoqumohne, -which when reacted with nitrous 45
acid: (formed in situ by the reaction-of sodium nitrite and acetic acid). ylelds the des:red
product 4,5-dihydro-9-fluoro-5-methyltetrazolo(1, S-a)qumohne

* .1 8-Bromo-3,4-dihydro-4-methylthiocarbostyril is. reacted with hydrazine to yleld
.8-bromo~2-hydrazme—B,ll—dxhydrM—meﬂnquumohne, which when ‘reacted with nitrous
50 acid (formed i situ by the reaction of sodium nitrite and acetic acid)’ yxelds t.he desired 50
. ~product, 9-bromo-4,5-dihydro-5-methyltetrazolo(1;5-a)quinoline. ~
. . 45—D1hydto-9-(meﬂ10xymethyl)teu'azolo(1,5-a)qumohne is prrepared by reducmg

. -the corresponding- 9-(methoxymethylytetrazolo(1,5-a)quinoline. . . - .
.. 3,4-Dihydro-4-ethylthiocarbostyril is reacted with hydrazmc to yield 3,4-d1hydro-
55 4-ethyl-2-hydrazinoquinoline, which when -reacted with nitrous acid (formed in situ 55
: ‘by the reaction of sodium nitrite and: acetic aad) yxelds rhc desxred product, 4,5-
dihydro-5-ethyltetrazolo(1,5-a)quinoline.
L4 5-Dahydro-9-(ethoxymethyl)ten'azolo(l,S-a)qmnolmc Js prepared by reducmg 9-
(ethoxymetl'xyl)tetrazolo(l S-a)quinoline. .-
60 3,4-Dihydro-4,8-dimethylthiocarbostyril is. reacted wnh hydrazme to “yield 3 4— {60
-dshydro—4,8-duneﬂ1yl—2-hydrazmoqumolme, wlnch when reacted w:th nitrous.: acld



20 *. . Oher representative; conpounds of Fornula Il are prepared as
described in 20 accordatice with the foregoi ng teachings.

8- Chl ero=34=di-hydrothi-ocarbostyrit—isreactedwth hydrazine to yield

8-chl oro-2- hydrazi no-3, 4-di hydroqui nol i ne, which when reacted with nitrous
acid (formed in situ by the reaction of sodiumnitrite and acetic acid)

yi el ds the desired product, 9-chloro- 25 . .

4, 5-di hydrotetiazol o(l,5-a)quinoline, mp., 164-659-C -
25 6- Met hyl - 3124- di hydr ot hi ocarbostyril ilg$2t8acted with hydrazine to yiebl3 *

6- met hyl - 2-hydraz - ANy guLn nitrous
acid (formed in si iﬁ%ﬁ;gjﬁ%h gfgeg y&éﬁ%%&ﬁﬁﬂ%ﬂa éﬁ%ﬁdget i é‘gdm d) -4

yi el ds the desired prza@lnmjrdro- iserbpaystthi hyﬂmﬂ@ﬁmaaz&hﬂ(elmw @4 noline, -~
eeaquidreith gmhswémléact ed

%ww ol [

s ‘u :~ n:ectatg 10 y:e!d 8~

mp., 1440 C._30 dlhydro-sﬂsopmow-za mm@hnfew
wi th hydrazi n® to '59‘?@}5}’% ’°d“°t’ TS oF
whi ch when react edcawiykithir yl

sodiumnitrite and adE(l(jymoxaa NE
4, 5-di hydr o- 9ymet higl Bﬁi‘* . o
9- NEthyItetrazoIo( eﬁ% N 1]

4 5- 35 di chl mhﬂn&m5-3 RlEORSH 9@ :

123-25 C. acBIEymmsme oﬂu&s mmwmm&ymdu(ss-a)mm with
hydrazine to yield 3‘1’14?996‘? ireasteg mith yduae Wf h when
reacted with mtro%é? Lﬁﬁﬁiﬁh&o o nitrPte
and acetic acid) yl el3}éphhso- Lﬂﬁzioih okt Hﬁieactedmﬂ‘ahydmmne to yield 2-hydeiizino- >

4, 5-di hydr o- 7- net h% regmm&mb lirfs - vehiaty uthero kequest, withmitpous: adid (ieldl§ Ehe @SBindkD

6- Chl or 0- 3, 4-i hyd §Z°¥° DquEnolfe; Hnsmfeﬁ“gzlf hustregenated a¢ ¢ 2
6-chl oro- 403, 4 411 LE L0 }é"%éa&gd ANIth .
nitrous acid:(for nﬁ&lmzay&mmﬂdﬁé}dﬁﬂaﬁﬁw&m i Wﬁs’dwﬂgbeﬁd
acetic acid) yiel dsid hyelddether deirgdr mdldmt, 9ihtor@4,5-ﬂ1h'ydm-5-n-pwltemd°(1,5-a)-

chl or p- 4, 5-di ydro‘é“é"t" ofofl gl ine,

3- 4- Di hydr o- 8£3fl uoggmﬁyd}aft& ?il%é.% mflytl'cglpr %mfeg"geﬂvq\h"t”ﬁtmﬁyffmé“m ne t%
yield 45 di WGyaoo-au-mhydngduecﬁrbMtsmxéhyﬁkhazdﬂmﬂm pield [Becyaned2i ch when
reacted with ni t robj@faﬂm" :;: pling, °R; e geqb_ﬂtmmeaétyi% thsfdesodi um

,ﬁg . g@ i ’ a‘;‘ ehydrogm&ﬂed to obtain 9~ 30

8- Brom) 3, 4 di hydr o- ép—mylgehiziib(aﬁapduddmyﬁslﬂeactes wxmeﬂ&ﬁxedoubﬁdﬂmd&hm ne to
yi el d 8-brono-2- hyﬁ? i , i (1UI nolﬁyne whi ch ‘when reacted

nitrite and aﬁetlc

with nitrous gcid £ gy and 4,
acetic acid) Yyields tdjeD Gekrb-H, &L is reacted with" hydrazine to yild 2-

9br osno- 4, 5-di hydrM@z:neB,ﬂ-ldJ}wme iheg mhicblwlml-eacmd_ wath nitrous acid

4, 5- Di hydro-9- (matﬂﬂ %): _ ydro-5,J-gimediyliptyps _’5r 3 Sared .by
reduci ng -t hegCor r eap@ih bbin 4o RIS 5t ,ﬁ’cﬁ(h N nebrel | (O Ne. 4o
3, 4- Di hydr o- 4- et hy ' ydrdretdafolo{5524)fuiialingl t ydr azi ne to y| eld
3,4di hydro- "iS 4--et hyI 2- hydr-azi noqui nol i ne, whi ch when reacted wth

nitrous acid (formed in situ Detgijed Deseription of sheIPwatiost sodi umnitrite and
acetic add) yields thg ydeglf QflcREROME e cAmpatnds of Formulac I and Il (hercimafoer
di hydr o- 5- et hyl t et fefezed 6 sk, “Settrploihainlint Bénpoiinds ) are adapted- to. be employed for the
4, 5- Di hydr o, 95( et hessipel edf Iny Wwide emee o6 (plapt p@hoagnqumbdﬁggefmml prempms clctrial 45
reduci ng 9- (et -:H!_- s‘;‘?ﬁ" egm%m? ) QU1 0T lmec ounds;;ansc:;em.
3, 4- Di hydr o- 4, 8- di Bk Riprdery i @tirtéhded, land S ST § gy o yield »
3 4- cOmdi hydl‘04fof e tdattol af-ﬂsaynduiammmﬁmﬂ n@inﬁm @hunglﬂamgammt ed
"wi th nitrousiaci dlanld &@Mﬂﬂﬂlygwdrwﬂtsmﬂ!éc@nmlof Tice blast. 1, 3237 3150

ASAo i0f ( te and

.-w.e against plant-patlmgemc ergamsms when apﬁhed -t ‘the

acetic aci d) vyiel dge““i ﬁ‘ed,

foliage of plants susceptible to:attack. In. addition, the tetrazologuinoline compounds _

55 canbeapphedtoseedsmprotecttheseedsandcnsumg {ants frem the attack of - *§5
plant-pathogenic organisms. Also, the compeunds can be chstnbuted in so:l to conuol
plant-pathogenic organisms. It has been found ‘that many of the:co
translocated - through plants, 50 thiat -in thls last embodiment, control ‘is acl’nr,ved of
fohage—attackmg organisms as well as organisms which attack other plant parts,

80 Most broadly, the method o  the present invenition for the control of - plant~ 80
pathogenic - organistas: comprises applying ‘ito “a- locus of ‘the organisms as effective
amount of one or more of the tetrazoloquinoline compounds. The tetrazoloquinoline
compounds can be used alone; but the présent-invention also embraces the employment



product, 4,5-di hydro-5, 9-di methyl tetrazol o(1, 5-a)qui noi | ne.

3,4-Di hydro 8- i sopropoxythi ocarbostyril is reacted with hydraxine to yield
3, 4- di hydro-8-isopropoxy-2-hydrazin 1 '
nitrous acid yields 5 t he desired product

4, 5-di hydr o- 9-i sopropoxytetrazol o(1, 5-a)qui noline. 5

4, 5- Di hydro-6-((ethyl am no) met hyl Jtetrazol o(1, 5-a)quinoline is prepared by
catal ytidally redu0| ng 6-((ethyl am nd2mathyl)tetrazol o(1, 5-a)qui nol ihe.

8- ( GyanoMet My} =3 Z=d1 NvAT ot Ty 1S Teacted, WIn nydrazite to
r.,. dlmfo - Mﬁfﬁf&%’iﬁ"ﬁm cwlb@qﬁ; m\%mmen react ed

yield 8- (cyang
wi th &itous aoﬁdm&&ubstanmymhsd&o ileeplaheS I Pepaping el tcompositions, the tetra-
polo mmhr\fs-mwddsmber modified vathﬁnfa ycmérnof 2 n?erahty of addita~

3, 4- Di hydt o- 8- 5 i @?“&3&@3 ra2|5ne to
i el d 2- hydr azi 50 wleinehinnier %’ s gggﬂﬁy‘ﬁﬁ%ﬁf o Eﬁz en reacted

I ,
with nitrous a&8| pircynt d&xghhé)epkﬂ&ng &pim[llid)dﬂ&hu'auon in the composition of the
4, 5- diday qp o- 9-%H %;’f*&gﬂg" "eﬁf(?@ m Hh#deptedtobeeltré;o m
3, 4- Di hydf o- fi;’f’ NG § s DGl HOSTE yietd
2- hydr azi no- m.f‘s p.amg'« o &%ﬁﬁh%a@gmg&q \Gitiq eacted with
nitrous acid yanéhesfatcheive agntr ed 15 product
4,5-di hy 50 7- maflﬁy mw ompoundemployedlnthemm-
3, 4- Di hydf o- 8-BfFEPaPHE Jf% e}f\g " ﬁ&""fiffl yi ey
2-hydr azi no- Zuidnds v@'lsédc Eiéh@ﬂﬂ;ba pod) Ehe Wk pbINYR @ the Rk lﬂaanp% h nitrous
acid yields t h:oﬂmslamb rdgdastitity of the compound employed. Tn' general, good results
4

, 5- di hydy o- 9-f bng 155‘ GInERET ‘1?1“50 el étPefFﬁslt dr ogenat ed
to20 R nﬁgm mﬁ?&ﬂ % o ST
&lﬁe

20 8- Chl oro- 3téh—ad¢1 A0 Ry te I(QQ |gsodr m, ¢ h hydrazi ne
to yield 8- chlﬂa‘ﬂ% mmmﬂﬂm:m dn@hnb-mpnumqaykecppplmm plers ofrhi ch when
reacted yith rﬁ“ﬂ’?’ﬁ% ﬁfﬁf é’ﬁ%Sﬁ‘P‘EﬁP . -
o"cnt oo, o il S A S %ﬁ%

9- Ani not et r az aeO)ike. 110 dcmﬁpeka%oxﬁ i @fed 0 Obt ai n
9-am no- 25 mmwymmmmmm -vEEY o ahnocvhmqeofthe samemavolaule

8- Cyano- 3q4- di C%i??@'ﬁl i urfag;nggtgjgﬁ &E’Eaé‘dlgvﬁ"iﬁm |bﬁé 'o y|
8-cyano- 2- hy Sy egtgng,yﬁﬁﬂp | trous |
acid yields t Mesddust Sdomﬁd:txﬂfs Gi-. employed for the control. of plant pathogens or

9- cyano- 4, 5- mgkw@t a5t qopcemtatss andssubiegnad th’edhluwé witB(Gmn- additional solid surface

9- Acet ami,dot et ﬁ%% i “ﬁ"ﬁ al%g}% &Omﬂ%gf?ﬂ ed to

obtain 97 30 @& &na,a'p
Met hyl t et razol nea)cqubendx dersdel 1n$vafef,‘a@thadwm&1 the beklﬁﬁhrsin@ agdatsai n

4,5-di chl oro- 4, %ﬂf‘% ?Hlﬁw@“s‘?‘rret h%l tetrazosloo(llES a)%(lil nol i net P
5- (Ani nongt hyl ' enat to
obt ai n 3?6 33,%&(,“ 8& ChI iﬁ ‘g‘? ‘é‘;n.ﬁ G %ﬁfﬁ ig%%&s;% | ne%J

35 3,4-Di hydrOeorﬁpdhtldlsrrB ybotﬂypbsﬁﬂmr bﬂsicgdily|erﬂpbydﬂ€ﬁ>€ttﬁhdc&ﬁrblhofhpﬁﬁht-&2l ne to -

OF,
yield 2- hydr apefegsnge g‘w%@@ %‘ eﬁiﬁ%?ﬁﬂfﬁﬁwm react ed

with nitrgus
p! to facilitate the dlspersxon of 45

4, 5-di hy C? ro-5,te 4 [nGthd cﬂé&'tﬂ@ eblﬂ(:ﬂ spxl'ay composmons

7- (Hydr oxymet hyl )Sizﬁilatlo,z&ﬁd |qamboum¢s cais bec evkmpbuntiddakithya brablogenat ed t o

obtain 40 *§§ By et v%,zchmlmwmwm S D ERR0l i ne, whi ch
yl)

is COI’]VGI’
the fo::m of gter_emt sions, In such compositions, the camer
(br orrorret QZV df ﬂ.;ﬂ&;scfﬁe s@veht© dmidgscr i pt i on of

the I nventi on:fying amsmiﬂedemmsmhazentsmbwbo bmmmoyeifmﬁbqsqrrul ae | and

Il (herei naf t efo™ PQS'EE@“ %esa“dtl“l{‘ﬁ{dFﬁ‘fdP’bgb{!}cfﬁB 1ie Sub e SHAAEOT ar e adapt ed
to be empyoyeds; £9? S Bl ether OUb Qb e e WoHbly Gl IbidDwRR] Pal:pogens,
i ncl udi ng f ungah be. empl@ed)mltheSddmposi acmaﬁde petmleﬁﬁ oil§ gﬂrais&lmes télitgle, ihd al

organi sms. Thusntheth erganie pdﬁzdho acmacnwedxspmn@wmdsreoalnﬂbemelmed oyed for
the control f’c‘om agenm 4 o ddperyt BY teighs I8 scab, rice
bl ast, pggdery m&Eﬁ e e ieﬁmﬁ%mtmemﬁz&oqwds ghe

particularly compounds or a composmon containing the compounds can be applied to the fungal
' organisms to be controlled, or to their habitats in any convenient fashion, e.g., by
means of hand dusters or sprayers. Applications te the above-ground portions of

plants conveniently can be carried out with power dusters, boom sprayers, high-
65 pressure sprayers, and spray dusters. In large-scale operations, dusts or low-volume 65

Y




suited for the control of bacterial and fungal organisns, especially fungal
or gani sms, 50 and give particularly good results in the control of

r i-ee—btast- 50—Tte—Tomnmpounds can be enpl oyed and are

effective when utilized in any of a nunber of enbodinments. In accordance
wi th preval ent practice, the conpounds can be applied, and are effective
agai nst pl ant - pat hogeni ¢ organi sns when appl.ied, to the foliage of plants
susceptiblie to attack. In addition, Lﬁ@ﬁﬂetrazeloquinoline conpounddl455

can be applTed t S Q4 RhRtect I he Reeds & nrs, . fromthe
atta of- 55 phg %feaé’;?ﬁ rfgst, <8 odes afahcatl Gndy R RALGE ofBl De
di stributed i ntosié peciliar mhm'hlreoﬁdx mﬂupx&tehﬁ@%gmwm@@ﬁp@i&kedinﬂhhhs been

h 3

found that man{pclede wifece cisten epRiersion saak tofd gy fed, so_that™
in this |ast egﬁ%@%’_ iwgoify ﬁ {jﬁ‘ﬁ; ldgg or gani sns
as wel | as or gaRim dntlof Pla g s% e:tuaaatho@a.,m e Most
broadly, the métkow. of the present. invention for the cont rol of pl ant--_’ 60
pat hogeni ¢ or gani gns com r| ses t he LQrgani sms
A e :tge i S
tetrazol oqui nOE;!n Bicrfo tht EhEnberaTh eon&wtedtuhaccaﬁaﬁeml nvent | on
al so enbraces thedollowip, k. of a I'iquid, povvder or dust corrp05| tion
cont ai ni n% one forI“n‘t9‘|?he‘n jyidyal, gvalu Opctz mmqoﬁfrﬂg“} %}gﬁ

conposi tiths af] &nﬁﬁgﬁf@@e&&d‘ﬁf -pﬂjgeﬁ ggg,ellelﬂs,ﬂmggtopﬁa substanti al

injury to the piyaafd thel saedp;g,emafonigg wadisphyQIoRdQS tolutien ¢, marb@echetuetﬂa-
zol oqui nol i ne GQMpl@@hqummwdbeWM éd, mdtﬁﬂomecubredlbmmntamg mwithural ity of

addita- 5 2 {PRiAY s Hetqt tro tillates,
saver or B nor A ORI PR R Ly R ALLA | R,
finely divi dEdfdcﬁﬁEtanEQildndﬁlunig1WEM tef:@crrpmﬁntanamatet textitge tondpasiioaqui nol i ne ™
conpound can b eonpainingen tspecifieda ampaunic o the agiver rrorpogd, iy @ddit tﬂoth98 rcent by
wei ght . D%oendlhﬁgmzﬂgadgg;f enpraior &h QPP e, the (fwrfacy P‘i‘bﬁ’“‘éﬁl ¥ he

t et r azol oGUi Nol M@ SRPRISHGF coiidfawad tb?dutﬁatgm§fut,gt@ﬂ§pearaa@d>apt edt o be
em 10 pl oyed ofange Jtul:h:,‘a@DBtt 229I C.ofor tow da;asbll‘be plagsn tverp aken oigaded with enpl oyed

as concent r at egistilled wg %Btaﬂ i @t carrier
to producg t heamf% Né[ “% egggffl ggﬁ 5'%%?“ i ong, are
those conprising R be.drh‘nﬁ ﬂtl:si daa@ﬁcea i6 WItheak Rhabéd at agent .

The exact concemt Catfqrdomohoutshdlem edmoped gind el rfot thoet Wengwunderengghdyed i n t he

—-—n

com 15 °  posieehense sopditions 3pd theyeyalygted for ns_.and/ or. their
o ats san v T ﬁamﬁ T P on the
organi sm of it SoréhtiondIMeENt Y The amount which is effective i S dependent in

part upon the sus&bgptepulss bf ﬁlyet#uammewga#ttett?ﬂhﬂn P dollowipg hlogesing thed upon t he
activity of thé"“@%‘ﬁﬁ)é‘é‘ﬁﬁ ’é‘f?ﬁlsﬁf‘g’d I n general, good results are obtained
with liquid conpositions containi ng_fsgvggt about 0.001 to 0.1 percent or 20
nore by wed ght of tetrazol oquinoli ne-mmam;:mhre Wth dusts, good resufits are
usual 'y 20 obtained with corrp05|t %@ﬁhtal ning fromO0.5 to 5.0 percent
or. nore by weight of tetrazol oqui néT" segggrrpound In terns of acreage

appl i cati.on, good controls of plant pat ogens -are obt ai ned when the .
tetrazol ogw nolln e @ eandbergmas apfoinlrd hewy phfetagionndf gthgacp qx;;mplﬂant S at a
dosage of ‘¥ r omeEsuBbe FIaBeS.FPLECIOREGH S FRIFERY Jeft-xigtepteer oplg slight in degreg 1y ¢ hed3
preparation of dust conpositions, tetrazol oquinoline conpounds can be 25
conmpounded with any of the finely di #Aggg solids such as pyrophyllite, )
talc, chalk, gypsum and the |iKke. H operations, the finely divided ’
carrier is ground or mixed with td:tﬁutlemﬁm@dn&qw noline conmpound or wet with
a solution of the sanme in a volatile organic_solvent. Similarly, dust

conposi tions containing the products can b%om “f;’?rnrgfmg Disease

Compound , N Solution in ppm. . Rating
9-Chlorotetrazolo(1,5-a)quinoline _ 400 5 o
 5-(Methoxymethyl)tetrazolo-(1,5-a) , _ o
quinoline - 400 . 5 -

9-(Methoxymethyljtetrazolo(1;5-a)quinoline . 400 C 3



30 pounded with various solid surface active dispersing agents such as
fuller's earth, 30 bentonite, attapulgite, and other clays. Dependi ng upon
the proportions of ingredients, these dust-ceppoesitions—can—be—enploeyedfor
the control of plant pathogens or enployed as concentrates and subsequently
diluted with an additional solid surface active dispersing agent or with
pyrophyllite, chalk, talc, gypsum and the |ike to obtain 35 t he
desireg amount of active ingredi g 543-a ti? enpl oyed
£ 0r +heGoRF-Bl-—ai—phant—pat-hogeRs—AL-SO:— < THTSS SP-Yat ons, when
enpl oyed as concentrates, can be dispersed in water, with or without the
agd of dispersing agents, to TBEE J{CoryinweXt ur es. Further, the

tetrazol.oqui noli ne conpounds. or .a |iqui dc%celgrldggnogoncent rate com 40

posi tion contai-ni-ng such:conpounds can dympsubd N Fehifd €d hifladkNt i Mate mxture
with 40 suriCampouadti ve di spersing agent Solfsh fn gpd. NON- | Rutihg enul si fyi ng
agents to foimiEpiay—ConposHLrons—Satti-eofmosititne—are—eadi | y enpl oyed

for 't he cont - f : .or .can-he.dispersed.in liquid carriers
toformdil ultb'g%‘h%k?%@ c%§§%ﬁﬁ%‘§a§‘ﬁe t oxi c%ﬁ?s in any aesi red anount The
choi ce of di 9{Fmosr-Fgecthdemtzco(Bfraqemlinnt s t'heMedf 45- © - apl oyed are

determned b e Llity of e .agents-to. facilitate the.dispersion of 45
t he concentréﬁﬁ@%ﬁbw&h%ﬁ}ri er to proggce the de ired spray
conpositions.” Simlarly, the tetrazol oqui noline conpounds can be conpounded
with a suitaBiBeomeefi-wethylterazeiall.b)e organi ¢ 1i+quid and a surface active

di spersi ng a@%‘ﬁ‘t‘{“‘f o produce -enul sifiable c.orf’@%nt rates wWhi ch: can be further
di luted w thsWiiofhen@Rfb(13Ld)quintlid0r M 50 Sprggy mxturesu n the form of

oi | -water enul sions. I n such conpositions, -the carrier:- 50 conprises an
aqueous emul 8iAgidotetrazado(l,5-glqwirdlieaur e of wat er - (488 sci bl e sdHvent, enul si-
fying agent Qﬂllﬁ’ﬁ&% Py ef er.ed di spersing ggents which can be enployed in
t hese conpos?.tl ons ar g’(l(’)ﬁ%@% %bl e and incl.ude.-t he -non- iqoni c emulsifiers
such as condé&Mssiyltanzoiyeimlief al kyl ene oxoeles with thag i norgani c acids,

pol yoxyet hyl ene .deri vajives. of 55 ‘sorbitap-esters, conpl ex ether

al cohol s andg{‘xf‘fﬁnﬁuﬂz@g&'gﬁ'?wgf"é organi c qutﬁggs whi ch 85 can be enpl oyed
i n the conposilyddymdsiitope@shpl eum oil's and .di stillates, toluene, and
synt heti c or gemlige 0i | s. The surface active dib&persing agents are usually

enployed in |Ljquid osi.flans in the;amunt, of fromO0.1 to 20.0 perent by
wei ght of th%ﬁﬁﬁﬁ‘%@%@%%@‘ of the dispersjppg agent and active conmpound.
60 en operating. in accordance with the present invention, the

t et razol oqui Aréhioreet-m@lyltctovqiefliire)s or a conposition containing the conpounds
can be appli éﬂ“%ethe fungal- organisns to bé®ontrol | ed,-"‘-.or_ to their

habitats in syeapreRynRRzb@sh)-on. e. 9., by means of hand dusters or
sprayers. Apptindiad | ons to the above-ground @ostions of ghants conveniently

can be carri ut W th ) dusters, boom sprayers, high-.65 pressure
sprayers, an %ﬁ'ﬁf%ﬁfﬁ’g‘fq‘}gg‘?n | ar ge- scal e ,gperations, ,dusts or |ow vol une
65 14 e AT Sor a1t
14 sprays cafA-MerafpicedloflSamadin anes. | n4oMe use of Hhe-

tetrazol oqui pal i ne. conpounds. far "t he control, of ri'ce bl gst, specialized
nodes of app?i(acl:dé’f‘)ﬁoﬁ tyt E%cg&%jééﬁ%?(’r ’é%,___qwi ng40 o the pec%lgri ar
cul t ur al condBiChiorsy-mehidetrasdlo(Lhd)giindind S gr owao Such specisal i zed net hods

incl ude surfgge vater appljcation,- soak treatpent of plants.to be

ts anspt ant ed?’&g?égg"%?‘“@mér ISt “and. t hé®™ i'ke; ot _hef‘_1 met hods will be
obvi ous to t bosRo-Shibrbechzd1611,5-Deuiiibe - O The bl | owi ng exanples illustrate
the utility- of the tetr a‘z’ol"og'ui nol i ne conmpounds for the control of plant

pat hogens anmﬁy&m et B(laﬁ's)kl Il ed |n tjg art. to. practice
I R
(L-a)quinoling T tr o A T 4007 R S
: i,éﬁbr@:ﬁ&ﬁy::&gazoidéﬁea)qﬁinéﬁné s w0 R S
" - Behyl-S-inethyltetrazolo(L,5-a)quidioine. © 400 5
g 2Ethy165;methyléﬁu016f1,ééa)§ﬁmoﬁ£e'. : 400 4



t he sanme. EXAMPLES 94-136. 10 Various of the tetrazol oqui noline
conmpounds to be enployed in accordance with 10 the present invention were
eval - agenm um (ant hr acnose) on
cucunber. These eval uati ons were conducted in accordance with the foll ow ng
procedure. In each individual evaluation, a 4-inch pot containing
sterilized soil, with a layer 15 of vernlcullte on the surface, was
seeded wi th jgour cucunber seeds and heﬁqzﬂﬂder 15 nornal greenhouse
condi ti ons. A .
after the seeding, the follage was spr.a ed mnth a solutlon of the
respective tetra- zol oquinoline coﬁﬁgﬂﬁ% ? ed to dry, and then

i nocul ated by spraying it with a water suspensc&amghmggpldla of

Col | etotri chum | agenapium 20. = . . Each Cetwoasbih Tustingol i Diseassrs
formul ated by di spEemoprii it in a speC|f|ed ano¥pitonin ppm. 20 cyRetiRghexanone
containing a smalT anount of a blend of two sulfonate-nonronic SuUr- .
factants, and thengdmhushmg“n&ﬁamwg$@@m&mmpbta|n amnultlnate greatlng TQ}
conposition containing a specified amunt of the ven compound, in -
addition to the cy&MshykEsmldfe)auinpling concentratlgﬁ’of 0.67 pdTeent and the
surfactant bl end |pcﬂmgggqﬂgh&@hmg§15ﬂ] tion of 0.0353 percent. .

25 The suspensi on Qﬁm&&nl Ia was prepared by cul t @ed ng the fumgus in petri

pl ates on orange juice agar .at 220 C. for fourteen days. The plates were

then flooded with oBEFPEFEelolzRarndAY ¢ he surface*@hraped Th& resul ting
aqueous suspen5|on5§bgmh;ga@mu ?mmgﬁ flltered4mhrough chegaecloth
brought up to a vol une of 50 nllll iters, . and used for spraying
plants in about t hf-HDhydrpigteazeiefl.5-a)quinoline 400 3&tAfter the

pl ants had been in bkﬁhﬁ REYs-. }5\@5" | aced in- a4 st .chanbgr at [err]
for forty hours, ﬁen re %’?’ i for about n?ﬁe days un gr .nor mal

gr eenhouse conditlmwbmwmmﬁdﬂuﬂwimmmmated for con#l of anthfacnose. In
each eval uation, t Was .2 Nt 1o sed on .treatnent by an-aqueous
control 35 solaﬁLﬂﬁ, ?R“t§} 15”89€Tghexanone apg the surfgctant blend
in the sane respective 35 concentrations. The results of the eval uati ons

were as set forth #pDil é”ﬁdmﬂvﬂﬂﬁgmiﬁbﬂe using the-followng_disease
rating system 1-s8 € 40 . - moder at el y

p

severe 4&Dmﬂm&%5¢hﬂmﬁﬁuﬂdﬁﬁb3 noderate 4-slight 5-no disease
In the control pot guindiber e was uni:formy a heavy {466 est at i on -# ant hr acnose
on the 45 cucu | an totOX|C|ty was formy non-existent or
only slight in deg?%::é;{“""li)e %ikﬁ%g ¥8ntrol of Antl acnose'Cbngentratlon of
Cormpound i n Treat | BQMethylRrSHREIG-Sapitomiend 400

Solution in ppm Rat i ng 9-Ch|ohotetrazolo(l,S-a)quinorine'

400 : B-Agemiotetiazolothath gHinoliest r azol o- (14 a) qui nol- f"ne

gOO & CRiodoldoHiubiGERbA I )akiBdiné@ 2 0l O( 1, J0g) qui nol i ns. 400

5-D1hydro—7—methoxytetrazolo(l 5-a)- _ : '
quinoline L 400, o B

EXAMPLES 137—163. -
Representative tetrazoloqumohne compounds were also evaluated for the control
of the causative pathogem-of crown gall disease. (Agrobucterium tumefaciens) -on
5 toma:g plants. Bach such evaluatxon was conducted in accordance with the followmg 5
procedure.
Three tomato seeds were planted in sand in 4-mch plastic pots, and Iater thmned
to two plants.. Meanwhile, an inoculum of Agrobacterium tumefaciens was grown.: in
test tubes on homemade potato dextrose agar. ‘The cultures were then fleeded with
10 sterile water to make the required amount of bacterial suspensions, which was used 10
to inoculate the tomato seedlings at about four weeks following seeding. The. imoruda~
tion was carried out by dipping a small insect mounting needle into the bacteriak
sion and then passing the needle through the stem of each tomato plant. The planm
were then removed from the:sand and the roots. of each placed in-an: aqueous soluion
15 in a large test tube, the solution containing tlie test chemical in a concentration of 40 15
ppm., 0.067 percent cyclohexanone, and 0.00353 percent surfactant, #od sodinm. chieride
in a concentration of 0.85 percent. The plants were held under normal gréenhouse
conditions, with daily aeratmn, for about ten.days. At this tinre; eachplant was ebserved



1, 327, 311. . 15 TABLE 1 (Conti nued)

Concentration of Conpound in Treating Di sease Conpound
Solutlonln-pom Rat-Ag—O-{Ethoyet-Ht-etrazolo{5-—a)qui nol i ne -400
3 9-Fl uoro-5- nethyletrazolo(l 5-a) qui nol i ne 400 4+
9- Chl or o- 4, 5-di hydrotetrazol o(1, 5-a)- quinoline
400 i 4+ 9- Brono-5-net hyl tetrazol o(1, 5-a)- quinoline
400 3 5-Chlorotetrazol o(1, 5-a)qui nol i ne 400
4 5- Azu?}ot et r.azol o( 1, 5- a) qui nol i ne,327,311 400 4+.17
8- Met hyttetrazotof 7. 5 un°n0| T e | disease. 400 4
o NEt hyl t et rtaf ﬁ&ub{?lg%mg two inoculstdGplants in a solution in £+
9- Anmi not et r b'é HikiéhNQhutidAEcontained all ingrediefitd @xcept test chemical. Thig
9- (Hydr soxy te b)aegat held eddofréhred i3l other respects exattly like the tubes containing| QUI ;,0| i ne
400 , ¢ treat %&ﬁe t hyl tet razol %'}‘gfon ‘iwsg Blo
- 400 sameraun Big zh eﬁinm iﬁ%gﬂ
40 of crown Doz steqmrrmb ne
400 shghtdegtele ChI oro 4 et hyI tet razol o(l 5-a)- quinoline
400 4 5- Mor photinotetrazol o(1; 5-a)-qui noli ne - 400
4+ 5-Chl oro-7-nethyl tetrazol o(1, 5-pdsng pol i ne . 400 4+
5- Chl or 0- 9- et hyl t et razol o(1, 5- a) qui nol i ne 400 ' 5
5,9-Di chl orotetrazol o(1, 5- a)quﬁﬁ%ﬁd?fé‘-mwn@u 400: - .4
" 5-Azi do-9-chlorotetrazol o(, 5-a) qui nol i ne o AlQton of 3
5-Chl oro-4,9-di nethyl tetrazol o(1, 5-a) - @WinPétind ®ETreating  Disease
400 Compdund Chl or 0- 9- f | uor o- 4- net Beitioptin ppap| o- - (BatiBeg a) qui nol i ne
400 T 7 .0 'Terrazol o( L, 5- a) qui nol'i-ne
400 9%54 ﬁ‘)’fﬁm’ltéé%z%{gh /I tetrazol o( g 5-a) qui nolsi ne 400
5 7-Et hyl -5- m‘alt hyl t et razol o(1, 5-a)quinol'ine 400 4 16
1, 327, 311 4;59D1hydm-7-meth.y1tettazolo(1,5-a)- . - -16 TABLE |-5 ( Cont i nued)
Concent r at i on dgjpoline 40
5-Ethyltetrazolo(1,5-a)quinoline . 40 5
: S-Clﬂerntettazo1°(1,5-a)qnin°ﬁné S aw -
Tetrazolo(1,5-a)quinoline S0 4
 7-Chloetetrazolo(1,5-2)quinoline. S 40 4+
. 5-Azidotetrazolo(1,5-a)quinoline - W -3
| .Q—Mykeﬁazolo(l,5;é)quindﬁge_ ' o o 5
5#Chb:o~4«m§thy1té1:;azold(is5%5)quinoﬁné. R 3
5-Chioro-4-cthyltetrazolo(l,S-a)quincline . 40 - 4
5-Morpholingtetrazolo(L,S-a)quinoline . 40 5
© ’5.Chloro-T-methyltetrazolo(l,5-a)quinoline 40 s
5-Chloro-9-methyltetrazolo(1,5-a)quinoline 40 5
5-Azido-7-methyltetrazolo(1,5-a)quinoline : 40 4
. " 5-Chioro-9-fluoro-4-methyltetrazolo(1,5-a)-
quinoline 40 3—
9-Ethyl-5-methyltetrazolo(1,5-a)quinoline 40 5
: 7-Ethyl-5-methyltetrazolo(1,5-a)quinoline 40 5
' 7-Methyltetrazolo(1,5-a)-quinoline 40 5
7-Chloro-4 S-dlhydroteuazolo(l 5-a)-
quinoline 40 5

5-Bromotetrazolo(1,5-a)quinoline 40 5

o



Compound in Treating D sease Conpound

Solution in ppm Rating 9-Chl oro-5-nethyltetrazol o(1, 5-a)quinollne

400 - _.,4'7 7 lvlbt hy! t et Ira-lnl D{ L l;. Q\ ﬂlll nnl Lne 400

3-. 7-Chl oro-4, 5-di hydroteteazol o(1, 5 a) qU| nol i ne

400 4 5-Bronot etr.azol 0(1 5-a) qui nol i ne 400

5 5,09- Drrethyltetrazol 0(1 5-a)qui noline - 400 4+

4,5-Di hydrotetrazol o(1, 5-a)qui nol i ne 400 | . ’ 4+

5, 7-Di et hyliget razol o( 1, 5- a) qU| noline 327311 400 : 4+ ‘18 L
9-Methyl tetr ; .'L|UI nott+rre 400- = = _5 '

5- (Et hyl am no)rrethyl)t etrazol o(1, 5- ol.in -
400 3 4, 5-Di hydro-5- net hy?‘%BeItE?gf ‘%5 a) . quii | noI ine . *
400 - 3 4,5-Dichloro-4, 5-di hydrot etrazol o(l 5- a) qui-nol i ne '
400 N ~ 4+ 5-Chlor ot etrazol 0(1 Congdngrationof ine - - - 400

4 4- Met hyl tetrazol {nﬁmgh a)qw noline = . .. Ig})logmnTreaung_ Dlsease 3+ 9-Ace

nm doretrazol o(1, 5=a)duinoline - _a0q - Sowfioninppm, *  Rating - Cf
5- Chl or 0- 9- | uor ot et r azol o( 1, 5- a) qui nol i ne 400 . S 2.5 %
4, 5-Di hydr o- 7- met h%?r?i“&ﬁhﬂl&?w’e@sf'alﬂ“’a?hmqw nol i ne - 40 5 :
400 3-9_ % Representativg tetrazol ogw nol i ne
conmpounds were al so evaI uate or e control of the causative pathogen of
crown gal |l di seasé-@bﬂgpmw(bi-a)qmohwrref aci ens): o5 tommt o pl ants.

Each such eval uati ed .l n accordance th the followng 5 .
procedure. Three t&ﬂ[ *@t%mcza g ehﬁfant ed in san\cli\4 in 4-inch ‘bl astic pots,
and | ater thinned Qbmmo-pmbmu%mm;-l e, an .inocul um of . ‘Agr.obact eri um
tunef aci ens was gremlinen™ test "t Ubes oii” hoTigitade potdato dextro$e agar. The
cultures were the y“t! : rile watgr to-reke i hé required .
anount of bacteri a‘ilélj'sl%ggg%s onsd%aﬁa?:ql'wm\?av%g used 10 to moculéate the tomato ’
seedl i ngs at abouwt—fotr—weeks—e-ewrg—seedi-rg—Fhe—i-Rocula-—tion was
carried out by dipping a small insect nounting needle into the bacti al
suspen- sion and then passing the needle through the stem of. each tomato

pl ant The plants were then renovedekAamprLE®essangel and the roots of each

pl aced in an qqueou¥atioys of itheripre®nt tetrazplaquinolimer gepeuadst: were leesluate efoss @eut i ON

cont ai ni ng the t Gk ficopyieny mildew Epinbeotobieardi Brbetss- Tho cvalitigne were con-067

percent cycl’ohexanone 4-ieh gotgopgﬁ5§mp§{aﬁ%&hs wit fpﬁﬁt&ﬁ’lﬁ ﬁg% Whygh! or idde

in a concentr at i esdlygs. Ond epenﬂcdiyt folloWig fabdig] 5 tWEEHRmA 6l @enall

gr eenhouse condi tE?‘BﬁsFI“‘W E g: églheg;ﬁl‘mm Mywmd o etﬁm this
. were then ne T ben
tine, each EH ant thh po ery mildew, to assul:'e e?;;mo ¥ e plants

1, 327, 311 by natural air currents. In this relationship, the plants v d ﬁfﬁgﬁm §' 1€ 10
presence of crowhe E@tﬂlﬂdlﬁms dasibout ﬁevumttmodays;vmsz €plarty/wid sséritg t WO

i nocul ated pl ant °‘£§r’_§ Eﬁ:‘gﬁn Y FV“?’ nﬁﬁ@ﬂ ey mildew dlizbeafmv&letrgdrwasuhutl on
contai ned ajd ingd RitlsBeroR fant cohten iaﬂal‘";ﬂf%? B Sscribed in Exav:lnple:

94—136. The results are as set forth in the followmg table, employing the same 13 .
rating scales as in previous examples. In the controls, the bean 'plasits- uniformly

showed heavy infestation by powd mlldew N hytoto:
of the groupe of phate powdery o pl yto x1c1ty was observed on any



test tube was held and treated in all other respects exactly |ike the tubes
containing 5 the treated plants.

S _The LeosullsmOiudbuaualiiations aropresented in the foll owing table,

enpl oyi ng the sane rating scales as in previous exanples. Al control

pl ants showed extensive synptoms of crown gall disease. Phytotoxicity was

in all instances either non-existent or of only slight degree. TABLE 2
Control of Crown Gal | Concentration of Conpound in Treating Di sease
Oor,rp'oun,q9 1327311 SoI utlon in ppm Rat igng
40 - 5 4,5- D|hydro7 rrethyltetrazolo(lSa) qU|noI|ne

40, 5 5-Ethyltetrazol )qU| nol i ne 40

5 5- Chl or ot et r azol o(1, 5-a) qui noli- ngﬁ&[‘% ? 40 5
Tetrazol o(1, 5-a) qui noline ControlofPowderyMﬂdew 40 4

7- Chl grot et razE)I ?( 1, 5- ;3.) qui- nfjli ne . Concenmmm%& 4+
5- Aziy otetrazoolSaqumome" 3
8- I\/Et"h/yl t et r azebdfokad~ &) Gui nol i-ne - Co?&?,‘::,i D'sease--- 5

5- Chl or 0- 4- net — 3

5- Mor phol i not e ol o ui.nol i ne T A0 v B

5- Chl oro- 7- met %&%1863 % l'gqu nol i ne 40040 S 3 5

5- Chl or 0- 9- net bylth ﬁ&xﬁ@ﬂkﬁ(z&lo@,sa}l%]ﬂal ine  400t0 R 5

5- Azi do- 7- et hgl tetrazol o( 1, h%gw nglkine =40 - ' ;E 4
5-Chloro-9-flu goline 5_a)- 4 noline 3

40 59&1d&r££ﬁ&hﬂéﬁ£@&(hﬂ)ﬁﬁ£dhﬁ@0| 0(%of-a) qu nol-isne 40
5 7-Et hyl - 5- mathyltetrazol o(1, 5- a)qw noline . 5
7- Wet hyl t et r az 8Egyh5-gethyltcepgplo(bfp)quinoline -~ 4000 3= 5
7-Ch|oro45d qui nol i ne R

40 B&%ﬁ@@%@#&gzoﬁbﬁ% 5- a)qU| nqb.g ne 3 40

5 18 327 311

18 TABLE 2 ( eI - D sease
Conmpound Sol'ution in ppm Rat i ng
5, 9-Dinet hyl tetrazol o(1, 5-a)qui nollne .40 - 5

out in accordance with the following procedure: a
4- Met hyl § et I’ ther-- equal ‘parts of masofity sand and shredded 45
4, 5-Di hydro-7 yaomnasa m ots and thickly seeded with rice seed. The
seedcd _pots were then held under typical greenhouse conditions for about two weeks,
by which time there were thick stands of rice seedlings in each pot.
Also, an aqueous suspension of conidia of rice blast was prepared. The fungus was
10 cultured in petri dishes on rice polish agar at 28° C. After eight days, each plate was 10
. flooded with 20 milliliters of distilled water and the culture surface was scraped with
a rubber policeman to separate conidia.
In each instance, a treating solution prepared as descnbed in Examples 94—136
was sprayed onto the leaf 'surfaces of the rice stand in one pot, allowed to dry, and
15 the foliage then inoculated with the agueous suspension of conidia of the rice blast 15
orgarnism, The pot was placed in a moist chamber ‘at 18° C. and held. there for forty '
hours, then returned to the greenhouse and held under typical greenhouse conditions
for six days. At this mme, readings were made in accordance with the same disease
rating scale reported in preceding examples. The control was conducted as follows:
20 Pots of rice seedlings were sprayed with an aqueous sofution of cyclohexanone and the 20
same blend of two sulfonate-nonionic surfactants but commmng no compound Other-
wise, the pots were treated identically. Tl
. ' The results of the evaluations are as rcported in the followmg table. Not all of
these evaluations were cenducted sunultaneously In all tests, however, the untreated
25 control pots showed extensive symptoms of rice blast. Generally, no phytotoxicity 25
- was observed; however, ona few of the tréated. pots, there was: shght phytotoxxmty

9- Met hyl tetrazol o( 1, 5-a) qui nol i BRAMPLES 170214 40 e 5
5-Chl or ot et r azo'ﬁ:% rwgre evaluated for the control ce blast (Piricularia 5



qui nol i ne 40 5 40

7-Chl oro-5-net hyl tetrazol o( 1, 5-a) qui nol i ne 40 5

EXAMPLES 164-169. Vari e_present 0 ' in ou wer e
“evaluated for the control of powdery m | dew (Erysi phe pol ygoni) on beans.

The eval uati ons were con- 5 ducted as fol |l ows.

51n 4-inch pots of soil, four bean seeds were planted, and | ater thinned

to two seedlings. On the tenth day follow ng Seeding, a tést chemical was
applied to jshe young plants in the for fgla.conposition fornul.ated ag,. %,
descri bed : o

pl aced near to and beneath ot her

| ant s heaV|Iy |nfested wth
powdery m |l dew, to assure inf estatl on Wlﬁh‘}e treated plants 10 by natural‘
air currents. In this relationshi p;cohdad ofRi@Ls: Wwer e hel d under nor nmal
green- house conditions for about .seven to -ten days, at which tine t he

plants were observed to determne the prese cleoncegira tons _of powdery
m | dew di sease. Eﬁ@%do' was run with eac th%aé‘liﬁt rol O

consi sted of a

enul sifier sol ution_contai- n| 8(19 no t-est--eheni-eal; also as- described in
Exanpl es 15 94- 13%Dickprarepzapifalqginelings set fort A% n the fol fowing tabl e,

enpl oyi ng the samedaplidia)sfRlRS as in previous g¥anpl es. I ngthe controls,
the bean plants unif.or rrfy showed heavy infestation. by powdery m'l dew. No

phytotoxicity \A/as5:27B§blpl\9éan§hvltmyolqﬁlf,5-a)woyreoups éﬂo pI ant s. 3 TABLE 3

Control of Powdery M | de o&%&eﬁrﬁ}ﬁ&%ﬁoﬁ on’of : : Conpound .
in Treating Di @gagginbiePOUN oL 400 SoI utiomg. in ppm
Rating - 9- Chlorotetrazolo(l5aqU|noI|ne 400

3 9- (EthoxynethyI§ﬂ€@¥%§$¥%ﬁ@“@i Yuiaedeei ne - 480 - 400 47 3-,
5- Chl or o- 4- net hyl § 85340406, 5-2% énol ine 480 . 5 5

5, 9-Di chl or o- 4- net hy tetrazoF (11 5-a) qui nol i ne 400 R 5

O- Et hyl - 5- net hyl t BtMebogynetiy)Strazdle(l5-a)ghinokiee 4050 3_ 3-

et

5- ((Et hyl ami no) mef pyl ) L et.r quinol i nge = :
400 é@éﬁ% E%&f%}i%ﬂﬁ%rl ous tet razol oqui nOFI nes were

eval uated for thes-Chinbghdiylrotirezalod5aRjinétine r i cul @00 a oryzae)5 The

eval uati on was cay | ed _out ance with the_follow ng rocedure: ab
soil was prepared %“"B%WHWW E’g‘e{"ﬁ ual par ¥ of nasonry sand and
shredded . 5 tOp&,QDIihydthQneﬁgltémmﬂ)@ﬁﬂml n 4-umch pots ang4t hickly
seeded wWith rice seed. The.seeded pots were then hel d under typi cal

gr eenhouse condi t?‘&ﬁﬁﬁﬁ?"@ﬁ%@%%ﬁ/\eeks by whigh tine thege were thick
stands of rice se&afm ngs in each pot. Al so, an aqueous suspefsion of

coni dia of rice by-Ehbrowasoll sRRGB6line The fungus waee 10 " cubtured in petri
dishes on rice poljsh agar at [err]. After eight days, each_plate was 10

f1 ooded with 20 niTPPPRrEPISRMALER | | ed water aftPthe cul tufe surface was

scr aped wth ar uh@&mﬂ@%&gepar at e coni dpa. 5.
8-Methyltetrazolo(,5-a)quinokine 400 ar
5 Methyltetrazolo(1, 5-a)quinoline 40 5 .
: 9—Ammotetrazolo(1,‘5-a)qmnehne _ . o 400 ' _ 4-+ ;
' 5—(Bromomethyl)tetrazolo(l S-a)qumohne 400 &
5—Cyanotettazolo(1 S-a)qumohnc_ _ 400 4
9~(Brozhom§thyl)mtraiélo(l,S;a)qiﬁmli;ie - 400 3
9-(Hydroxyme1:hy1)tetrazolo(l,5-a)— i
quinoline 400 5



In each instance, a treating solution prepared as described in Exanpl es
94-136 was sprayed onto the |eaf surfaces of the rice stand in one pot,
allowed to dry, and 15 the foli-

suspension of conidia of the rice blast 15 organism The pot was placed in
a noi st chanber at [err] and held there for forty hours, then returned to |
the greenhouse ,and hel d under typical greenhouse conditions for six days. '
At thisztine, readl ngs were. made |n3mmrdance vvlth the sane d| segge rating
scal’e repo - pe T TOo WS ducted—as—f ol | ows:
20 Pot s of ri ce seedl [ ngsmg W|th an aqueous sol ution of
cyclohexanone and ‘the . 20 sane bl end of two sul fonate-nonionic surfactants
but contai ning no corrpound Q. her- w se, tr(bnqmon/\zfre treat. ed identically.
The results ofgthe e EpppIng 18 Bt  oDPG%i ng table. Not
all of these_evarua er i 1 sly - [ all tests,
however, the untreated 25. | control pots showed extenswe ‘synpt ong, of

ri ceyll ast . Gor(SranpmsphylistazalnjSelawnelios t y . 25 v obser ved *Hhowever on a few
of the treate |gm phyt ot gghcity. - 0 -

1,327, 311 "&él;?&&ﬁ:ﬁﬁ&&dﬁis U 46 20 TABLE%4 Control of Rice
BI ast Concent, rSa(mdmxyotbthmmqamloﬂcﬁ-a)qanatl ng. 400Di sease Campound

Solution in p -Dichlorotetr oIo(15a) U|noI|ne

400 %m""ﬁtg’flﬁafgab?i BaokPe Ui nol i né&Z’ | q" 400

5 5, 9- Di chl or G-Mopdifstdriaploigdq@iedinb- a) qui nol 4we - 400+ 5. 3

5-€hl oro-9-fluoro-4-nmethyltetrazol o- (1,5-a)quinoline -

400 5-Chloro-7-msthgltetrgzoly .S @lquiplis ot et raz¥0o(1, 5- a) qui noI i ne 400

4 9- Chl or ot et ra@K:Q0-kethy l@r%bgglagqﬂﬁohne : 400 400 5 5

5-{ Met hoxynet hyl )t et razol o qui noli ne 400 3

9- ( Et hoxynmet hy-Giigse-.S-disethyhetazolaflgea)-nol i ne 400 5

9- Chl oro-4, 5-di otetrazol o(1, 5-a)qui noli ne®® 400 3 5

9- Fl uor o- 5- rretmmctrabmwie&ﬁz%b@sa)qqmwmel ine 400 400 44 4

4,5-Di hydro-7-nethyltetrazol o(1,5-a)quinoline 400 4+

9- Br onp- 5- et Wyﬁ@ﬂﬁr‘%ﬁﬂl‘%‘?@h\@ Sea)quinghifienol | ne 400 5

400 thyl-3- nZeﬂa%Jn‘Q{Qﬁt glR( 1, 5- a) Ogonol ine - 4 400

4. 5-Chl orotet razol o(1, oqU| n%cf% 400 . 5

5- Azi dot etraz cﬂ-@(kto-ﬁ-m#lmlmrmlo(lﬁs)qmnohne 400400 5 5

8-Methyltetra ollne 400 4+

5- Met hyl t et rai@*‘“ﬁfe@“ﬁ§ dw ?hﬁee 40,0 400 .4_. 5

9- Ami not etrazdl-ﬂ(l&'o-K,S-ﬂjhﬁdtbta&IzﬂoﬁBS-a)- o 400 4+

5- ( Br ononet hylcyltﬂelmeazol o( 1, 5-a)qui noline 400 400 5 4

5- Cyanotetraz 4.8 , , 400 4 4

9- ( Brononet hyl )t et razag%ogi({ gluugl&w nol i ne A0 400 © 3

9- (Hydr oxynet H54- Pinsthyla:zradob(lﬁ- dline 400 .5
4,5-Dihydrotetrazolo(l S-a)quinoline . 400 . 5
4,5-D1chloro-4,5-d1hydrotettazolo(l,S-a)-
quinoline . 400 4+
4-Methyltetrazolo(1,5-a)quinoline 400 - 4
Q-Acetami_dotetrazolo(l,S-a)qﬁinoline 400 o 5

’ 5-Chloro-5-fluorotetrazolo(1,5-a)quinoline 400 4
4,5-Dihydro-7-methoxytetrazolo(1,5-2) -
. quinoline 400 5

5,7-D1methyltetrazolo(l,5-a)qi1inoline ' 400 4+




qui nol i ne
1,327,311

400 5 21
21 TABLE 4 (Cbntlnued)

Soluffon in ppn1
400

5 5- (FNdroxynEthyI)tetrazoI0(1 5-a)quinoline |
5- Chl oro- 4zpthyltetrazolo(1

Ratlng 9- (Cyanonethyl)tetrazolo(l 5-a) qui nol i ne
4+ 5- Chl oro-4-net hyltetrazol o(1, 5-a)qui noline

400
400 4

- @) qui Noj 3RB11 .

5- Mor phol

5-Chl oro-7- nethylt tra ( 1
5- Chl or o- 9- net hyj, iégﬁﬁ ﬁ%ﬁ@

5- Chl or o-4, 9 d|
400

4+ 9- EthyI
7- Et hyl -

nethy

00 and a
5 Di nethylteMmaamh
hydr &t et r & 8|

9-
Di
Di

trol pletst
Ac

) ol

I
pad
B T B
9- Chl or 0- 5- met hyHeh adeded 26 Iriog dvaﬁi’:tﬁ

iy iméaéfwéf?gg mbm,lg

mmdwgiidﬂﬂdn&&i&mmnéggfemhaﬂbW@ §

etan1dotetrazo|o(1 5 a)qU|noI|ne ~; .

'b|UIIIUIIIl P '221
IHBL %}élndstobe
econtrolofn

mont]ldlq

in accordance with
when applied to the 5 ]

tyrbe the respective compound was b

oritq¢ofl jretating

u} ving no- drainage 5

constitute ‘of ‘pounds of the .

25%nd 12.5 acre. The pots were 4
helieunder typlcangﬁmhouse conditions for 5

ice seedlmgs were inoculated|with conidia of Piricularia

% the preceding e::hamples, and
~€1 0ts were thén
ﬂldhdﬂi{l-hﬁi days. At

off dﬁeaa)squnuo}(erm@ade, results are as repOffed below usmg the 5

ﬁwﬁfgﬁ%mfpr;&% ol

chl or o- 4, Qﬂéujiﬁy&ﬁ;

control utlhzmg soxl
of ethanol: In the con-
sﬂO I ne

400 ' ' 5

7-
4
4
4
4
4
4
5-
4,

- 400 - . : 4
ne ' _ o

5-

5-

0

9-

Chl oro-5-fl uorotetrazol o(1, 5--a) qui nol i ne
5- D hydr o- 7- net hoxyt etrazol o(1, 5-a) TABLRG
0

400

40 5 5,7-Dimet hyl tetrazol o(1, 5-a)qui'noline
4+ 22 < Control of Rice Bia

22 EXAVPLES 215-221. Certain EWHQ#E§¥@??EQ%?%§h%ﬁ8F}ne conpounds to be

enpl oyed in accordance with the present i NVRié ofApplititios al so eval uated for

control of rice blast when applied to the soefCompowd t o immting. | n these
eval uations, a quant®P°Bf the respective cBFSYYRBENEE 5 Rating 4 ssol ved in
et hanol, the sol uti agy Ws-hluisdtiaee Vi | bi ss gtom zer ogto Soi | rotating

5in a drum and the-soi
no drai nage hol es.

t hus treated pl aced-i'n-4-inch round pots having
The procedures were such as- Fkﬁconstltdﬁe a specified

nunber of pounds of éél’ﬁorotetrazolo(l 5-a)qumolme 25.0 ,4+
: : 12.5 44
5:Methyltetrazolo(1,5-2)quinoline '25.0 44
: o 125 4
5-Chloro-9-methyltetrazolo- S
(1,5-a)quinoline 25.0 . 5
12.5 4+ -
5:Chloro-9-fluorotetrazolo- o :
(1,5-a)quinoline 25.0 A4+
. . 125 4- ]
9-Methyl-4-,5-dihydrotetrazolo- _
(1,5-a)quinoline 25.0 NT* -
. . &
. 25 5
4,5—D1hydrotetrazolo(l,5—a)— ' '
. qumohne. e ¢ e erramns e e s e 5 e s oo m e s e e 25.0. e m ._._..44___ e e s
12.5 4+ '

*N.T. == not tested



tetrazol oqui nol i ne conpound per acre-25 and 12.5 pounds per acre. The pots
were then seeded to rice (variety, Nato) and held under typical greenhouse
conditions for 10 .. .two weeks, at-
i nocul ated with conidia of Plrlcularla 10 oryzae, the preparation and
I nocul ation as described in the preceding exanples, and held in a noist
chanmber at [err]. for forty-eight hours. The pots were then renoved and

again | d under greenhouse condurz for another five days. 23 his

ti*me, éi;mwv' 20 e sreported
bel ow using t ratin cedi exa There were three
rwlcauorrﬁeggmsrsoé i el R R e
only with $&§msawﬁdpgaqgg oftink.0 hanol. In the

con- t%ol otlhqe (Vdneuy,ere)rmeeeﬂﬂnerh tpotythavditg o dmndzh adés di selse. TABLE
5 Contr ol oT‘he wmgggg:;w-&ﬁw@mon ﬂl%c‘b@?ﬁb?‘ﬁt@d@%p‘ﬁch ¥ation Rate of
Appl i cati orf® Abotd days afte, age % ent was, In
Pounds per gk ®y pouriiaiohtd gheSu 164 ERE § mrdn as 25.0
4+-12.18 described. mlEKalﬁPl@ml@-r-@ZleDnakﬂ ]d,aﬁ-f%m frofupan the plants 25. Q0

4+ 12.5 were mocula;g& aredsas ples 170— 2 5.0
A 125 Zdmds ﬁmraﬁ‘m%ﬁ% y?’,f e

25.0 they weréScx dd for:the presence, addif 5re ebl@f o E}Q‘Ipfoﬁﬁ of O-
(1, 5-dpqui meseib L 4+ 12.5 15

S JfEs mé Aegd: Elgaﬁoafso ﬁglducted for each
T A . 5 -
qui nol i ne poksumformly showedé&&n@venceblastdxseasesymptoms A+

not tested + 23 1, 327, 311

23 EXAMPLES 222-228. Varrous of the tetrazoloqurnollne conpounds to be
enpl oyed i n accordance wi.th t he prasigng i nvention were evaluated for
control of rice blast (Riricularia: oryzae) when. applled to-the surface of
wat er - sat ur at ed- soi’l i h whi-ch GopEekoiRies Bias bmnng 5+ - Rice (variety,
Nat 0) was seeded in 4-inch rq%ﬂgwmgggém ¥i'g no drai nage hol es. 5 The
soi | was maintained i-n.water-saturated condition throughout the test which
was conducted under - greenhouse condltlﬁheofAmmwmwn

" Compound Lo 'mgognogp;eu:gcfe ) Il)ka%:i:sge'
S 9-M¢thy1te_t_razo1o(1;5-'a)qu'inoﬁne' 2.5 4+
" R : s 0 44
L -4,5-D1hydro-5—methylteu'azolo- EER B
L (1,5-a)qumolme C J : 25.0 : - 4+
L T s
9-Chloro-4,5-d1hydro1:etrazolo- _ S
(1,5-a)quinoling - . 8.0 7 8
Tetrazolo(1,5-a)quinoline 25.0 5
12.5 4+
6.25 5
» 5.0 4
5-Chlorotch:azolo(l,5-a)quinolinc 12,5 4
: 5.0 4+
4,5-Dihydro-9-methyitetrazolo-
(1,5-a)quinoline 12.5 5
5.0 44
4,5-Dihydrotetrazolo(1,5-a)-quinoline 12.5 5

5.0 4+




About fourteen days after seeding,

was made by pouring onto the surface of soil in each pot a treating
sol ution prepared as 10 described in Exanples 215-221. On the th

the seedlings were treated. Treatnent

ird day

following treatnent, the plants . 10 were i nocul at ed mnth a pat hogen
suspensi on prepared as described in Exanples 170- 214 and placed

noi st chamber at
to nor nal 0%,
wer e exam ne€
synptons of 15

15 Three repli cat&;‘(ﬂﬂﬁ’

2Rl Sl e S %ﬁw

for each test;

enhouse condl t i ons and hell,sgﬂﬁr five days

[err] for forty-eight hours. The plants were then
at vvhlcht

(i ce b| ast  EXAMPLES 229—-2_36

in. a
r et ur ned
|me2£hey

St 8 1 Mokt S WopliSilbrt &
contai ning & 5 peﬁmabmﬁg‘a se&dh&ﬁ,&heoﬂﬁf&xgthod‘ﬁhﬂgimub&s of t he-eval-uati onssare
reported in the fol Ilmﬂewdtswwr@W?Wa@me‘ orypayfrd, tocti¢ i

rice blast di seashsd n%e%%

I Wi
Application of CO QtloGration of 23 A St Gor
i n Pounds pabp Acrsmuuonsﬁiﬂfohﬂgc&mhbd b.ylptxe&nfazmiamgin'

4+ 5.0
25.0
(1, 5-a)quinoline

Tetrazol o(1,15-a) qﬁﬂsdd

4+ 6. 25
12.5
(1, 5-a)quinoline

g o e et

’jlter

ltion parts -_of total coﬁapevsmon Al
apRs qmuﬁt@murmmd

thelpolwo ety mﬂi@% tet et r.az
grxmlhtersofea m?tet=§fgl
meyer c?adeOI:c (abeutl ms) of T ddt
pered and: shaken for forty-e:ght ‘hours) atiwhich i
Oglthl‘t&p water. 25. 0 5
Ig ti seed coat, the respemvs tegTpgoloftEo 'ercalz Pt b

o V4
- COITE

percent of the respective tetrazoloquinoli pound; - typzcall ‘the fors

4+ 4, 5-Di hya ot etqoumddoiolpéieeat) of cbid andeZS perctlﬂm&ﬁer Each formulation 513.9

4+ 24 serially diluted with water to obtam a plurality of treating CBTB_OSIGOIIS containing
S eatment.

SowpLES. 220 200 EHTRIEI. KU e Al T

eval uated for thennh dfaC Yhe FareCaIRpplidation Mgs 1.5 @E1b nl 18&1

20
24
nds were
to the

ri ce seed Ti& evateaight iohpsxd Weing treateld Jotamubnt’ mﬂtmjy @qut)ﬁed @mut A% tpkroais ofri t h 25

respect to the
t he ot her nethod

t et razol oqui nol i nig 4GaARGERGotk and HeM vRde

Cly o1 Pﬁl@r“:'nemkd‘ ofl 4pf éﬁﬁdtht? %Jied sbeddGval SRAGIE IpMfred

Datlon SEP Set Fn Aftgy feugient the sepfopiiGeP Bt HYR & 9Bed soak,
chndifisak. \Wtdn tha estérfingnol and

di | uted witB0wat emcegseqdil@smaﬁ?e 1ed é?!@br?f 3ot ﬁﬁ’ ?Pmdwrﬁtet an 30
cul

monol aurate to obif%‘;‘é i’g’f

35

@mﬂkfiz@ﬁm

at 18° C. for forty-cight hours, after which they were returned ‘to-the greenhouse and
held for about five days. They were then evaluated for disease severity; utilizing the

" rating system reported in preceding examples.

In each test, there were a plurality of replicates (three in the seed soak, four in the
seed coat), and one or two controls. In the case of the seed soak, I&reronn'ol soak
solutions were (1) water containing 0.5 percent ethanol and 0.1 percent of polyoxy-
ethylene sorbitan monolaurate; and (2) plain water. In the instance of the seed
soak, the control suspension was a suspension identical to the respective treating suspen-
sion but lacking the tetrazoloquinoline compound.

The results of these evaluations were as set forth in the followmgtiihles

S VL S aipound

35



in a concentration of 250 parts of conmpound per mllion parts of total

conposition. Al 10 solutions uniformy contained 0.5 percent of

et hanol and approxi mately 0.1 per cent—ef———30-—4he—pPoly-orxy et R ool inaim
nonol aurate. Twenty mlliliters of each solution were placed in a separate
125-milliliter Erlen- meyer flask and [err] (about 12.5 grans) of rice seed;
added (variety, Nato). Each flask was stoppered and shaken for forty-eight
hour s, azivvhlchtlnetherlce vvas drazn,and and 15 rlnsed with tap water.

eval uat ed was mxed with an inert ciggphus one or nore emlsifers, chosen
Wi t hgregard t o the particular tetrazol oquiinoline compound. Uni form y, the
fornul ations contained 25 .per cerBeedoSoak Bralugtioappect i ve tetrazol oqui noline
conmpound; typical ly the fornulations. 20 | %i‘ ned 50 percent of the
clay and 25 percent: ernit si'fier. Each fomﬁ%gwm 2@ipei al ly diluted
with water to obﬂ:om;mmﬂ pI uraI ity of treatd@:mm‘trpom ti oratinpnt ai ni ng
varyig concentT T . atment of the
seed was"'made byg o i e gﬁ‘ﬁﬂ“ﬁ fgnsi on Wlt% DeVi | bi Sg atom zer onto
seed while rot-ating Th- a sma rum The rate of application was 1.5
percent wat er .\ dkQifeo4Asiihgdros &1,3e)- ht of seed being treated.
Treat ment uni for‘lt‘f"ymﬁepom ted about ‘85 perce - 25 fhe fornul ation
onto the’seed.: Af&g{ologlrﬁg&umgﬂe the seed was rzgdmved fromgthe drum and
pernmtted to air dry: hegardl ess of the r(%:laged:f@f:vaﬁmhs)catl on, the treated
seed was thereafter. pI apted in 4-inch square pots and held under typi cal
greenhouse condi Qﬁg"wy'f ém’émergl ng 30 ,, rice seedlings had reached
a hei ght*of 3 to nches (about fourteen days after 30 'seedi ng) they
wer«e inocul at ed 48-Dihydrobeerana(l,5-gadmtinsi on of B5¢icul aria asyzsa (rice blast)
prepared as in.Exanples. 170-214.. The pI ants e then |n(iubat ed in a noist
chanber at [err]"'i‘_(rg‘%')0 8]?ty ei ght hours, after ‘&/m ch they 'were returned to
the gr ee’ﬁhouse Anr{ held for about fi \/p days__They were then eval uat ed for
di sease severi ty ut| i zitng the 35 rati ng system reported in preceding
exanpl es. C.7. 7 *p ppo. (based on'solution volume) © 35 |’y each test, there were
a plurality of repllcates (three in the seed soak, four .in the seed coat),
and one or two controls. In the case of the seed soak, the -control soak
solutiong: were (1) water containing 0.5 percent ethanol and 0.1 percent of
pol yoxy- et hyl.ene..sorbi t.an nonol aurﬁ.kﬁL nd (2) plain water..  In the

i nstance-of the- seed 40 - soak e control suspension was a-suspension
identical to the respective treaicdQeasBainedvas 40 si on but |acking the

t et razol equi nol i ne compound. . The results of t ese s eval uati-ons were as set

forth in the followi ng tables. %ﬁllm of
25 TABLE 7 Seed--Soak:: Eval uat| ons - grati q:a% eonpmgddel n Treating
Di sease Conpournid Compoimd - o Sol&yhtju on* Seed Redrtgi ng
9- Met hyhet r azol ot JFI']O e 250 4
9- Chl or o- 4, 5- di-hy @ azoro(1, 5 a)mooqw noling, 250 ;5 g
5 Tet razoI o(1, 5- a)qU| no | ne - 250 3+
500 22.7 5
250 1.4 4+
4,5-Dihydrotetrazolo- :
. (1,5-a)quinoline . 1000 - 45.4 5
- . 500 227 4+
L .o 250 11.4 4+
——(Control) o 0 1

....... "o ppm. (based, on seed weight)




(average of 4 evaluations) 4,5-D hydro-9-nethyltetrazolo- (1,5-a)quinoline

250 4+

4,5-Di hydrotetrazolo{l, 5-a)guineline—250— 4+ (Control)

0 . 1 * In ppm (based on solution volune) TABLE 8 Seed- Coat
Eval uati ons Conc. of G ans of Conpounds in Conpounds/ 100 Treating
Pounds Di sease onpound ' . Solution* . Seed
Rating 9- It hyI tetrazol 0- (1 5- a)qU| f‘?ﬂ7'3i’f~' . 1000 45. 4

5 500 A S e et Sl _ﬁ,:} e - e
4,5-Di h lo- (1 [EWPLE 237. 45. 4

c 200 ydr ot et I‘ZZ% b%rgh(o]motetraz)olo ’:agg oline”was evaluateﬁior&he control of danzp_}_ng ( Cont I’OI.)
0 O e twa vy pahogend Were cubbkc fobida 5Ehwy-68 Qs HOIOQRNrer  EXAMPLE ¢

237. 5- Morgphol |Eilai:&t/¢raﬂaeldsa(nfmﬁn9)(qmmmhrs roenmemebmﬂ uacweh‘ Dox bietk contsr ol of
danpi ng of f causée §ﬂy§ Elqud‘fe’z?s“s@fmmiﬂ o5 §qud. Theeeuloges ¢ est

pat hogens wer e Y7 BTFFEH ol =’§~. ;]%l "@'fm iter 5.

Er | enmeyer f | asks shiiog 46 REbabfo @J, remétr Broth or Czapek x
broth 5 a0 [err InBM hvamaﬁdwaesas*genesmkdoft ity mdurhmt@ oitle the tesr Of 1&j
sand. The cul t pREeEeYe PEP Eﬁ{%Y bei"n gri ndi ng_ '

each nycel i al n aq Eﬁ fzﬁﬁgmff#&ﬁ%;g@gﬂ% xt ur es

were then thor ilg rmex Molin a3l patddOied dostedriafisnbat e for
t went y- f ous houmsvabetftoras%m@d afngunt of the compomi ur@va#nm@lm:aawaQS giam

sanpl e of silt)frg, o omu %ﬁézxg@\‘n’emﬁg &) placeq g &siﬁvﬁ@é‘%ed_ as

above descri be g&r jon ot ation was-
made in the si IRrghﬁs)an‘He amé wBreg:b\&ﬁB tyesmds:omdbpﬂcaf ashaf pl aced in
it. The s@ica IMSAllt%mOtF lqudwnahtem ynidityi Qoeqf@led gfowth t es®0

sol uti on cont a| §,m ‘}:@ tmﬁgﬁ; as%f;"g *1-5:35%& L ound in a

concentration e cond Enli Tthe gedTA Ihieerof @RPOUNd i N
pounds per acrempl‘b‘t’aﬂn}ﬁmcwmsmlw efﬁmmitechand shaken for a few seconds_and
then placd¥ on a_idwlceluarioss were gen cetwithtthe fors rocederen o®ror at @ t he

test compound. 5 HELEFAS zn;ﬁxn B EE T A R T A 5 | nor
pl astic pot anda ain4.6,0anll Qi khoes lli‘ddtﬂi&ﬁrratseﬁd& (Iﬁ/afelcﬁﬁtbbl plaggnrheProlific).
The seeds were thmew&;@evvwmdwamumew&sfmmglsn Ity sand to a depth of one-half

20 inch. All the pots were then placed in a tenperature-humdity
control | edggrow h 20 cubi cl e in ghapstEegghouse and watered as neeged.

Final results wer Gstmkﬁibtéctﬁtb[o'(leﬁd)qtﬂﬁm hlsvt gdve esBidally lcéifpldabiublabi Ng scal e
as in precedi n@ wigni dampiog off ayhen| %mhfésro cucumber seed at treatment rates of
4 and 12 ounces per 100 pounds of seed.

As discussed and illustrated hereinabove, the tetrazoloqwnohne compounds can be

35 employed in a wide variety of embodiments. In-all such embodiments, the tetrazolo- .35
quinoline compounds can be formulated and émployed in combination with other
agricultural substances, especially other fungicides, or herbicides or insecticides. Such
combinations are often preferred; in combination with other fungicides, more com-
: plete. control of fungal organisms often can be obtained at_lower rates of each_indi-

40 vidual component. In the instance of combination with herbicides and/or insecticides, 40
there can be obtained a control over a wider spectrum of the total pests affecting plants.

Starting Materials

The starting materials to be employed in the preparation of compounds of Formula
I: ’ : .

are in some cases known compounds, and are in all casés prepared by known synthetic
procedures. Most typically, they are prepared by the reaction sequence described by
Mayer et al. In Berichte d. D. Chem. Gesellschaft, volume 60, pages 858—864. In the



wer e conducted at each conpound rate, and the results averaged A control
was enployed in which the soil was left untreated. 25 Two
—evaluations were.conducted in accordance with the foroegoing procedures
one 25 in which the treatnent rate was 20 pounds, a second in which the
treatnment rate was 10 pounds. At the 20-pound treatnment rate, the disease
incidence was nunerically rated at 4.6, and at the 10-pound treatnent rate,
at 4.34:1n the control plants, th ase was severe and was nu i cal l
rat.ed }Z 1. O _af e e e __p ?3'93?? . EYA'\/D| E 2129 rr%r y
30 4,5-Di hycémptommnapblﬂo( lqa&oa)xgnmalm nhe pulepanatigni e ties présanti gdrting conpl et e

con troI of I@’H“’Z‘,@'&I‘ ﬂ,“l‘} : when_ appli-ed. t 0. cucunber seed at
tréatment rates of 24 and 1O oUTCES per O'pounds of “seed.""As di scussed
and illustrated hereinabove, the tetrgzol oquinoline conpounds can be 35
enpl oyed in a wde variety of enbodi ngnts. In all such enbodinents, the
tetrazol o- . 35 qui nol i né _conpbupd Fan be forrrul ated and enpl oyed in
cong_rnatl on with other. agrl cul T Ul :, ces, especially other :
fungtci-des, or herbicides o finsecti ‘ Such conbinations are often
preferred; in conbination wrth ot her yngl ‘cides nbre com plete. control
of fungal organi sms of t:éen can be obtained at |ower rates of each indi- 40
vi dual conponent. In thé instance of conbination wth. herbicides and/or

i nsect i ci dess reacldd withar@chadprdpienyd biilaidsed a control over a W der spect rum of
the total pests.affecting plant Starting Materials The startl ng materials
to be enpl oyed i'n; the. preparatl n 0f corrpounds of "Formila 1 [err] are in.
sone cases Known corrpounds —iggal] . cases, prepared by knowr
synthetic procedures. Mst typi caI(Iy | they are:.prepared by the reaction
sequence described by Mayer et al R Iﬁ‘Berlchte d D Chem Gesel | schaft,

vol une 60, Q@Q@tﬁn§§§n%ﬁéme&1 the - 27~ 1,327, 311
27 enpl oynent of this reactl on: sequence |n the preparatl on of: the - present
starting materials, -a: substltuted ani-ti‘ne: of .. the. formul a. [err] is reacted
wi th a.[errhtorapropionyl -chl-orflde: R R2 which i cyclized by treatnient
wi th al'um num” chl ori ‘de. The 'rrpound riesul ting fromcyclization: [err] 10
10 28 R C .0 1,327,311 .

28 WHAT VEE CLAI M- 1.S:- 1. fl-eQ ',{HLp.rtHf_g{_ porrbatl ng. pl ant - pat hegenl c

or gani sns which- corrprrses as Jhe-acgijvelingredient at |east one.

tetrazol o(1, 5— a) qul nol 1. ne corrpqlind ofu tnlheaZf orrrul a [err] N

which'is cyclized by n-eanzie_nt :wi-rh' :altmunmn chlo'ri'de. T
. The_ compound resulting from cyclization :

N

10

is:converted to thé desired ‘starting material for the products of Formula I by ox1dat10n,
4 it is also converted to the desired startmg matenal for the products of Formula I
(Method: 2) by reaction-with P,Ss. T KL

Pt
B

4

€y
Y




5 wherein each [err] independently represents hydrogen, hal o,

| oner al kyl of [err] 5 fornyl, cyano, [err] or -CHY wherein Y represents
am n [ ] I of
[err]; [err] represents [err] or norpholino; [err] represents-[err], am no,
or acetam do; and 10 [err] represents azido, alkenyl of -[err] or

al kynyl of [err] subject to the 10 limtation that no nore than one
[err] or [%r] substrtuene representslsifsri [ dnd that at |east ‘three ﬁf

the [err] a - ' P h- [err}--m-,..-_._ =, 5,
I ndependent | y repre%mTSW m»har ;f ang; s of:. 1ovver al kyt:-af. - [err]

each [err] mdepenrdbrf’t‘f P?SEPT ﬁ MI:E(?PT‘; éﬁ‘mﬁfﬁe B éi‘ astie
substituted 15 ¥ %neforw a erern errojmas above,

represents am no, Iovver aI kyl amino, 15 of [err], cyano, hydroxy, halo, or

| ower al koxy of ferr]; [err] lepré%ents [err] ami i, gpr pgcet ani do; and
[err] represents al kenyl of Akerrh.or al kynyl :o -r? Ubj®ct to the
limtation that no nore " Of T f oa&[_er_,. Upp¢ represents 7
[err], and that at Ieastm e 20 - rr] substituents™«
represent hydrogen; and the phyt Em’ neral acid

-2,
= S

| ogi call y-acceptahl e

addition salts of those corrpﬂ?undi |ere| nf[err] orR[era'ss 2Lepresents am no,
or [err] represents - wher ei =¥ns am no ogz | owner am no, and a
solid diluent or a liquid diluent containing.a- surface aetr ve-agent. 2. The

conposrtron of cl rern t e actrve n
9- net hyl t et Pazol b} yl,c;ﬁlh ﬁ{% W(* 0 “’cl ai 1
I nol I né.

wherein the-acti ¢angé ﬁmxy, _Eﬁt,gmggm 4. The
conposi tion of clai R'ill‘p qnnmipboha@;t | ve agent is

5-met hyl t et azol o( 1X5® Pq’ cetaggido; an osition of o
claim1 wherein thj;,ﬁaﬂ% ?Eauﬁg s@‘ﬂﬁiﬁ gy

zol o(1, 5-a) qui nOhdasfﬂGlree@fthI mqussubdu&iam@ x@deﬁlhpa erei n the “active

agent is 5-chloro- Q%Rhgpﬂ@etdmly repossa(s %@oax) qxafp,rm#no lowicalk'y’lhéce-eﬁposr tion

of claim1 yher e'n@th%them%d%?whmm as above; represen%tam,al%ﬁow yammo 15

(1,5-a)quinoli N€ of C,—C;, ¢ hydroxy,halo, orloweralkoxyofC-—C ;
35 8. The conposit Ilﬁnmﬂg:?ﬂi wheeaito; blte : act | ve' agent | s

4, 5-di hydr o- 9- net hyR® rqpee@emaz&my Qf. |aﬁmﬂ nb C—9C

cl ai m 1" wheggi n %ﬂ“ﬁ?@“ﬁ@@ﬁﬁ" St anﬁaﬂ“ e 0 "°“§£l'n0' e,
40 ro Q0D Qidlicioh Qs > @énbond é&ams
tetrazol o(1, 5a) R' 40 qupmhnme-cmt whedfein Y:Gsrmﬁiﬁd» bt me:ﬁlfcymﬁlm, rndla\allﬁrer n the

active agent is 9ilentqnedquid dilugit jsgnthining atsprface; inoline. 12. The
conposi tiongpf clai Ml © SRTREREeR of e%%a%e%a&% ﬂt‘ﬁg'é‘g'g kg hybs 45

tetrazol o(1, 5-a) qui BOTHeR6mposition of claim 1 wherein the active agent is 9-chloroten'azolo(1,5-a)-
45 13. The met hoduihdine.conbat i ng a pl ant - pat hogeni ¢ organi sm whi ch conprises

applying to a | bcus4dfhet°ﬁ@°§3?!‘ga’ﬁ?1§m1%%?%@&%&%*8@%15%I i ne
conpound of 54 he FBF kit of il P Ghdde ek B pedd 0PSB Rlfivda L © 10

14. The net hod ofzel a.ra)ajmﬁ wherein the qui.noline:conpositio any one of
50 clains 1 to &ﬂhesorappmneq! claim 1 frherdirpthe ectipd agedtds bd@;m?—awhyltetra-

olp(d,5
50 15. The met hod 6% Ifgl composmon of cJ[a Vw&g%nnthé QC%VPLg%nqtls , -d Blog'otgtmz(ﬁma fungus.
35 (1,5-a)quinoline. 35
- 8. The composition of claim 1 wherem the active agent is 4,5-dihydro-9-methyl-
tetrazolo(1,5-a)quinoline.
91m The composmen of clmm 1 wherein the arctrve agem: is 5‘-chlomtctraz¢1‘o—(1,5—w)—
. quinoline. -
40 10. The composmon of cla:m 1 wherem the active agent is teu'azolo(I,S-a)- 40
quinoline. .
11. The composition of claim 1 wherein the active agent is 9-chloro-4, -dihydro-
tetrazolo(1,5-a)quinoline.
12. The composition of claim 1 wherein the active agent is 4,5-dihydro-5-methyl- .
45 tetrazolo(1,5-a)quinoline. 45
13. The method for combating a plant-pathogenic organism which comprises
applying to a locus of the organism an effective amount of a quinoline L.ompound of
the Formula I or II as defined in any one of claims 1 to 12.
. 14, The method of claim 13 wherein the quinoline composition of any one of
50 claims 1 to 12 is applied to the locus of the organism. 50
15. The method of claim 13 or 14 wherein the plant pathogen is a fungus.
16. The method of claim 15 wherein the fungus is the casual agent of rice blast
(Piricularia oryzae).




16. The method of claim 15 wherein the fungus is the casual agent of rice
blast (Piricularia oryzae) 28

1, 327, 311 1 A
conposition for conbating pl ant - pat hogeni ¢ organi s 'm m:'mﬂfslﬁ as the
active ingredient at |east one tetrazol o(1, 5-a)qui noti ne QoOMmO

formula [err] 5 wherein each [err] independently represents hydrogen
hal o, |oweral kyd of [err], 5 fornyl 13ex3no, R4, or -CHY vvherel n 28

represents ani noTTOWe Ter r] cyano,  nydr oxy, TWal o, —
| ower al koxy of [err]: Wk@%ﬂﬁl}%ﬁ% baridgl 5.91{0 raﬁgaﬁédm%ehl}:&ﬁﬁrﬂmasme

represents [err], aﬁﬂnw)mgxﬁdlen&@efeﬁﬂbm:trﬁﬂdl,i )quinoline compofur df |ther feqatuas ent s

azi do, al kenyl of [err] or al kynyl of [err] subject to the 10 limtation
that no nore than one [err] org[erry substituent repdesents [err] and that
at least three of the [err] an{l [enr] substituents rgpheseht hydrogen;
each [err] independently r 5 sshydrgpgen, halua Zt

[err]; each [err] independent] preents (@ r]-

substituted 15 met hyl RS - ™ a [err] : grNy as above,
represents am no, |oweral kyl am p if @L [err] cyano, hydrtox | hal o, or

| oner al koxy of [err]; [err] replese err] am no, or acqtafij do; and [err]
represents al kenyl of [err]Zor al ky?‘n?‘l‘_‘ f [err]. su'lij ect to the limtation

that no nore than one [err] or [err] substituent represents [err] and that

at least five of th@hefn each Reliddbpendthitly [r@kdsdntsS hydsdgén] RG] fower@RY1EFE0L—C;, 5

hydr ogen; and the pkepny] agiocRl bry—EEEE phabih ¥ repres@@ aminoclpwdraligamihoatiGi-+Con

salts of those corrp&‘@ﬁﬁ Y‘W’f&' ’rPrt ‘E¥r°ff:€r $ represents am no, or [err]
i

or [err] represents [ eqsio WEARTRY Dnio. o§ac§t’5§hﬂ9 L5 |overal kyl anmino, and a
solid diluent mr a |iqRi Gep&b&ﬁ&ﬁﬁo,CﬂRhﬂldllﬂg—@, stltlk@gieofaCL-LO.e sdfenio. the. The
conposi tion of cl ai hm&anmdmenmmheh@cm\%, RgenR® pubstituent represents R* and that at
9- met hyl t et razol o( 1] esst e R, R&ﬁq nts represent hydrogen;

(S resent ‘dro halo cyano 0 loweralk 1 of C,—Cs;
25 3. The conposition g @lscmd FeBtetlnts (16, RS lwk G, or substituted
ninG

9-chl orot et razisl o( 1n5ﬂ1a)of the tdrinalh i-AEH., YdwherkheY, Qﬁ)ﬁﬁbﬁ:‘srebteﬁ:ﬂs [iduettikHaminer i N5
the active agent is°ECoEbirymodydmz hag, ir Bweplkoxpof rotGne. 30 5. The

conposi tion of claim 1R @fsgrthw __cﬁtg:‘ | detra-
30 zol 0( 1, 5- @) qui NOkisgo mive 1 ks o ﬁ ‘°§C5 ?q AT
agent is 5-chlzxo- QRmRh;ahdet I‘ﬂbsuﬁﬁﬁtﬂg)ébreﬁena qclrogatul mderhe phytdibgicallycapable i on 20

of claim 1 wherein greraheqq gadi 9%}1 W%ﬂce%n@ d‘fhe‘FIEtR’azﬁ(l regygfs amino, or

: : represent. 1s “amino or lowera mo and a solid
(1,5-a)quinoline. d11uent ora 311(1 dlix)ent containing a ’

rfaceactxvea
35 8. The conposition oiTte W G Tk ey 86 Vet s BVt mdu leetrazolo(1,5-a)-
4, 5-di hydr o- 9- ?et hquulmthetrazol 0( 1, 5-a)quinoline. 9 The conposition of 25

claim 1 wherein the ac |T}1scg§zsﬁtwm§%mbhrvbvm ge paiiye pasat(is 9-ciloggtetragalaCh &k ne.

40 10. The 8 %ﬁﬁtgn&f of Gl Mheileu)’\ﬁlﬂo%b&g&@?s 5idutlyYeEira RS -a). S
tetrazol o(1, 5-a)- ﬁgmg;dé
30 5. The composition of claim 1 wherein the active agent is 5-chloro-4-methyltetra- 30
zolo(1,5-a)quinoline.
6. The composition of claim 1 wherein the active agent is S-chloro-9-methyltetra-
zolo(1,5-a)quinoline.
- 7. The composition of claim 1 wherein the active agent is 4,5-dihydrotetrazolo-
35 (1,5-a)quinoline. 35
: 8. The composition of claim 1 wherein the active agent is 4,5-dihydro-9-methyl-
tetrazolo(1,5 -a)quinoline.
9. The composition of claim 1 wherein the active agent is 5-chlorotetrazolo-(1,5-a)-
quinoline.
40 10. The composition of claim 1 wherein the active agent is tetrazolo(l,5-a)- 40
quinoline.
11, The composition of claim 1 wherein the active agent is 9-chloro-4,5-dihydro-
tetrazolo(1,5-a)quinoline.
12. The composition of claim 1 wherein the active agent is 4,5-dihydro-5-methyl-
45 tetrazolo(1,5~a)quinoline. 45
13. The method for combating a plant-pathogenic organism which comprises
applying to a locus of the organism an effective amount of a quinoline compound of
the Formula I or II as defined in any one of claims 1 to 12.
14. The method of claim 13 wherein the quinoline composition of any one of _
50 claims 1 to 12 is applied to the locus of the organism. 50
15. The method of claim 13 or 14 wherein the plant pathogen is a fungus
16. The method of claim 15 wherein the fungus is the casual agent of rice blast
(Pirictlaria oryzae).




11. The conposition of claim1l wherein the active agent is
9-chl oro-4, 5-di hydro- tetrazol o(1,5-a)quinoline. 12. The conposition of
claim 1l wherein the active agent 1S 4,5-dl hydr o- b- net AyF—-45 -
tetrazol o(1, 5-a)qui noline. _
45 13. The nethod for conbating a plant-pat mﬁm“ml’mmmws whi ch conpri ses
applying to a l.ocus.of the organisman effe qui nol i ne :
conpounadfof the Forrml a l or Il as1dkilhed i A ahy bné' of clains 1 2 12. .
14 . The nethod" '@J& \g\lq_g(ﬂggqn fd}Cond ﬁHQJné'i‘ ??%8?@%& gf any one of
50¢ cl ai m4s t@ Se BpRditred findly (el G6lidSdillént bite
50 5. The negd@od of cI aim 13 or 14 wherein the plant gat hogen is a fungus.
Thelgret had df- & 13 W@ﬁ@hé%%@%ﬂwbﬁ@% euderribfent of rice
bI ast (P |cd1‘§‘}yu°£e?%/’i‘§ 9
1, 327, 311 BOULT, WADE & TENNANRE, 17. A conposition as
claimed in any one of clainms 1Chagtert® Pythrit dYgengorpr i ses i n addi ti on to the
active ingredient ‘a finel y34d?‘}ff"6é§¥f%¥?“6°‘blﬁ% O.and a surface active
agent. 18. A ngihod, as Ml & FloTTIhe Cotiriot Pal ebthihatbh Is¥e, 3633, her ei nbef ore
described 5  publishell bpllity FPOEE Office, Esxaam rfpfbon Bhildings, 2.cwdon, WC2A 1AY, from
5 BOULT, WADE & TENNANT, Char t®@iceeriPapepaobuigdnts, 34, Cursitor Street,
London, EC4A 1PO Printed for Her Majesty's Stationery Ofice by the
Courier Press, Leam ngton Spa, 1973. Published by the Patent O fice, 25
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