PATENT SPECI FI CATI ON (11) 1374369 (21) Application No. 37989/ 72 (22)
Filed 15 Aug. 1972 (31) Convention Application No. 172317 (32) Filed 16
Aug. 1971 in (33) United States of Anmerica (US) (44) Conplete Specification
publ i'shed 20 Nov. 1974 (51) International C assification CO7D 55/06 AOLN

9/ 22 (52) Index at acceptance C2C 1173 1175 145X 200 213 214 220 225 226
22Y 246 247 250 252 25Y 292 29X 29Y 305 30Y 311 313 314 315 31Y.321 322 3
326 32Y 337 339 342 34Y 351 352 364 366 367 368 36Y 371 373 37X 37Y 381
43X 462 464 551 574 579 601 614 620 624 625 628 62X 62Y 650 63&%%%&0
672 674 678 679 694 cRARENTY SPECGIFICATION 791 Y B

QL SU TW €54) TRI'AZQL I NO_I NE DERI VATI VES eND THEI R USE AS AC;ENTS
FOR THE O ApRlsgyrn Nap <3EI
COVPANY, a C&f pSHafPurise @%F%‘%‘HN%@%% s£32‘ FFF& 16, %Pﬁ‘ﬁ’e Ia

of I ndi ana, Wi (32} Usxedisee ofAmeriea(USh, of 307 West McCarty /‘“3

| ndi anapol i sﬁ"sﬂ‘*&l Sorgplets W@fﬁ%ﬁ’nl’t‘kﬁft"@aﬂ@"a’t%ﬁ of Anerica, d
the i nvienti o %) IngvasiprallassificronGIZP SH06 ARV 28my be grant 4
the method b?sv\/EﬁZ},FPdF%atP@eWbe Berfor med, to be particul ar |\

and by®¥5 tHefoll oﬁzﬁglk

f. A .}{f'/
REIHON el NS 4
| m-‘zg g%é,égéﬁ qui nol | TEEBEHE
of formula Il as herei nafjﬂ’rsﬂ 52 3841366 3%@'3 1 apt srxcont ai n as t he

for controlling plant or

active agent at |east one37”- 13138 dBX (442 364) uSMcmrm 6@ - of the
formul ae: - 620 624 625 628 62X 62Y 65 652 656 65X 670

10 [err] or Il and the ph'%%(ﬁ%%%%ﬁ,%ﬁ%éﬁlfﬁfé }iﬁg gi-Y,aci d addition
salts thereof, wherein 15wycC zF each [err] iIn y represents
hydr ogen, halo, alkyl of [err] al koxy of 15 [err] for rryl cyano,
trifluoromethyl, or sub&t) T&Iﬁé’@mﬂ PLBY EtDIFQIWb 'FHEIRherein Y

represents am no, al kylam nysg sz ?.éﬁ;@gg? M « or al koxy of
[err] R2 represents hydrogen, err]viny >§cl al kyl of [err]
hydroxy, 20 al kopryy of wik, emhmemm Gomahicy! ;hbxgorafmliﬁsﬁ;ed et hi o,
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limtation t at not nore than two [err] grous represent halo or alkyl,
defined; 10 the foregoi ng defini & o bei ng subject to the further
limtations (1) that in 10 Fornula |
represent a noi ety other than hydrogeh

than three of [err] represent a noi etf
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and the phytologically-acceptable mineral acid addition salts thereof, wherein
15 each R! independently represents hydrogen, halo, alkyl of C-—Ca alkoxy of 15
C,—C,, formyl, cyanc, mﬂuoromzﬂ:yl or substituted methyl of the formula —CH.Y
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t han hydrogen; and (3) that in both Fornulae |I and Il at |east one of [err]

and the [err] substituent at the 9-position represents hydrogen. 15

Where the term"hal 0" is enployed, it refers to fluorine, chlorine, o

~bromne, or 15 iodine, only. Those noieties defined herein as al kyl (alone
~or as part of the com posite terns al kyl amino and al kyl t hi o) and al koxy
can be bran% or straight- chain. Were [err] represents di(al kyl of

[err]})am no al kyl groups can be the sane as or different from one

another. In the instance of the sabuges the term "phyto- 20 | ogically

accepr aore S USed-To_destgnate acras. Wil ch g0 _not - 11 Salt torm produce

20 phyt ot ox& E minp J%ﬁﬂr?ggfe-‘é J-aming cerbampy’ Siogepae RfeBidadtiierd ¢ i cals

al t hough a " P8l Fte instances exhibit special ad\r,aht ages,

such as ready solubility or ease @ crystallization. Repr esent ative and

sui tabl e aci ds .i'ncl ude hydrochlorillc, h dr obroni c, hydriodic; sulfuric,

phosphoric and nitric. 25 ""C"'ﬁp tst net hod for - the preparatlon af -

t he conmpoungg. of tb&néséﬂ&%&hﬂ?“pdtﬁsnﬁrheor algPoCONIEN SR | AficaP bt Fhe | :

2- hydr gizi noraﬂmwﬁme,_qf Mefr@ints] @hihd, Alylamino of C,—Cs, cydno, 5 :

3, 4-di hydrdmzi, afzﬁl.ﬁfﬁwﬁalkwm@reﬁz)mwl,foofhmmahy%o  with an acid othhe

formula [err]. d&gﬁ‘%"ﬁ%f"é’f’“‘?ﬁ _ %18 hﬂl s“b30 useful for
t he prepar h&g Sltja'mnounds é?‘e"?’h ré’or esgn%s roge% al kyl,
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wher e [err]l@‘@pwelge i Rertjof gt er synt hesi s
routes may %pﬁf@ %ﬁg}%é%fﬁ}gw 40 -

roid e_ree,a eHerhMs leem; CRlAC ed with one
anot he20.  4iogicklie accqmbtei’oﬂu:c@nstdmatet h@dsrwalaaht@w:s in mleefium podeeul ar2%anount s;

To effect t
pr oduci ng tﬂ’é’t"g sorgj1 ga;ne‘@@ -lﬁgi;céglam SuC asreag}m 4! mth an i neﬁ‘t

sol vent can I1&z4H tive and sitable acids mclude hydmchlonc, hydrobrormc
1, 374, 369 hydnodxc, sulflmc, phosphonc and nitric. . 7'37acid reactant is.typi ,—a,]_l y

a I|qLﬁ5d and 2 figsxk aeethed tidrethe pfepirstionf dhec ﬂsspﬁﬂrylm isTHe reddti on “goes
forward und@pdessatignef ’r&ﬁﬁ@aﬂfﬂ”q"c’%’ﬁ?fe?fa?‘&rf@g“ﬂabut ‘better yields are nmore -
rapidly achi eved by conducting the rgaction at the refl'ux temperature of
the reaction mxture. Separation, W, if desireéd; purification, are
acconpl’i shed in conventional # ycedur es. -
5 A second nethod for the prepalgtlon2Qf the conpounds of the i nvent i on |s
the reaction of the sanme 2-hydr.adi notui Wottne or

3, 4- di hydr o- 2- hydr azi noqui nol i ne ®%f the formul ae: [err] vvlth an ortho este:r
of the fornyl : (o : |s useful for the preparation of
t hose corrpoung%iwh;ed]rmeriﬁy%gx “‘“P‘e“Sé’ﬁ e ity Warogen, alkyl, or cycloal kyl. As in
the first nmethod, the identy of 18

15 The reaction consunes the :

phe [err] groups is not critical.
equi nol ecul ar -amount's, produci ng:
Mig al kanol as. by- product An'inert:
op nedium The reaction goes

f orwar d under a w de range of te_neratures 2 put better yields are nore

rapi dl by .c uctl - the reaction at the reflux
t enper tur a“;o‘{ﬂﬁgyma?é éﬁﬁﬁﬁa ‘iﬁfg%}smggﬁfﬁ‘l‘ %sdesﬁped

purrfrcatrodgrd >ei t her of'fhe
pr ecedi ng srytmltyhefse:s—q)mmylﬁamtl on may i'n sonme cases pr uce a -

2- (2-acyl hydrazi no) qui nol i ne or 2- (2 acyl hydrazi no) - 3, 4- d| hydroqur nol |“I"|'e

i nstead of "

—C—O—R‘

35 “and R‘ represarts alkyl of C,—Cs Where the 1dcnuty of R’ is othcr than abo've, S
vatious other synthetic routes, discussed below, arc preferred. In general, this'synthesis . .- -
route: is-useful regardless of the identity of R?, although where R! represents certain® -
of the specified moieties, other synﬂzesrs routes may be pteferred Such other routes are' '
discisssed below. -

40 +To effect this condensamn reactxon, the reactants are contacted with one another, ', '}

: The reaction consumes the reactants in equlmolecular amounts, producing the desired;.:

compound and water as by-product. Although an inert solvent can be employed, the .



the desired triazolo product. In such instances, ring closure to the
desired product 25 can be achieved by refluxing the internedi ate
product in a suitable solvent, such 25 as phenol. Various other nethods

are required for those conpounds wherein R2 represents certain noieties.
Were R2 represents [err] the conpounds are prepared by reactjng the sane
precursor 2-hydrazi no conpounds descri bed above as.starting

materials with a phenyl isocyanate or phenyl |soth|ocyanate n sone

i nstahices, the 30 1- CH and 1- SH18#h¥$8unds exi st in equilibriumvth the =S

and C)for err ent I 'k Iatron converts tégl al products to
aw@%ﬁzﬁ Srlim vl
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reacting thﬁmsamhpﬁnh%dmﬂzﬁnhquﬂnphﬁammnmms 1hmdmoaﬁmmﬂqdkazrnoqurnolrne

- with Syanogessd t ot her c nds to b | oyed, accér dance
with the pEeSéi m %dr& n&é’ﬁ@ﬁ&ﬁ ‘%n product of
i a precurso

di et hyl ox&h@h@ a razrno conpoun havi ng t he
formul a:
1,374, 369 4 [err] by conventi onal

reactions. |ncluded anong sug
sodi um or potassiumsalt [ern

are hydrolysis of the ester to the
%Hanlnolysrs of the ester to form
the am de ([err]=carbanoyl). %t he 5 [err] conpound yields the
acetam do group (R2=acetam do) og other am des; and reduction of the am des
yi el ds substituted am ne groups ([err]=(al kyl of [err]) am no or di(alkyl

of [err]am no. The R2=hal o, conpoupds are obtai ned from conmpounds wherein
[err] and 10 . the throcyanato de} i ytjves fromthese hal o conpounds. The
R2=H gpnpounds are 10 reacfeg wi -J ogenating agent, such a

N- hal osucci ni m de. O her hal oge §ri Vv 3 ves not .readily obtainable by

N- hal osucci ni mi de reaction can by 0Obt* by hal o- gen exchange reactions
~such as the Finklestein Reaction.y The throcyanate group is introduced in
“conventi ongl QfgﬁﬁQ§5Q§tﬁyﬁgh s by reacting a 1-hal o conpound with 15

an al kal i t? i ocyanat e 1- hal o .conpounds can al so be enpl oyed as
pre- - 15 cursors to the 1- subRLHanemwaﬁ1no conmpounds. ‘I n the conduct of
“these nunerous reactions affecting the |dent|ty of the R2 substituents,

reference is S and Zook (John
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Flese#5andﬂﬁﬂﬁsgmm(ﬁewnhmkd Publi shing Co., New York, 19615.
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met hyl - subside ratgesk taﬁpaauﬁau bWJei‘ o3¢ 1670 SAPRID dthibie Byboadﬁchug presence of a

catal ®ic thapreaqtionodt. tbemdieyltenppemm azfethe Tdastion mExtwe. Saparationybnds ifi N t P

cor r espond T PHsh rix{@ecﬂ by fdconveprions) rocedurepy oryj ne at.om of the
br onoret hyb, (s uiygdrs i E/ﬁlyse @@@ﬂlﬁ% Qﬁf.éeérﬁsm glies 25 to
constitut etltchemaa tholswhﬂﬁdttIﬂﬁdl | rifig o o SindgdieprBtuernonet hyl

subst #% ut eéenc igred kyarsfluging the) éntgsmediner e@dqcrrmah sezrablerspla@e spthocedei e. As

di scussed & [ | koxy can be
prepared disemt oc;liztﬂi‘ger rlgeliﬂolk &9%&%&{5@ %de v mﬁ%m%%rr bed above.
These 1- ( abkacesting msfsqrtajllyédzx@:ﬁ)compoundn abouaas be converted
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((alkoxy)nethyl) are al so prepared directly, in the first nethod described

above. The conpounds ca e_co(ve ~j n conventional procedures, to
_T’he corresponding [err] " onpouiy whekein Y' represents
“(hal oet hyl ) ; subsequent . dehydrqhalogen_ yfelds 35

: W—C===\. / — N

Subsequent alkylation converts the initial products to those compounds wherein
35 R* represents alkoxy, alkylthio, or benzylthio. Compounds wherein R* represents 35
amino  are prepared by reacting the same 2-hydrazm0qumolme or 3,4-d.1hydro~—2—
hydrazinoquinoline with cyanogen bromide.
Yet other compounds to be employed in accordance with the present invention
are derived from the coondensation. product of diethyl oxalate and a precursor 2-
40 hydrazino compound having the formula: 40



t he R2=vi nyl conpounds. The foregoing nethods are useful for the
preparation of products of Formulae |I and Il essentially regardl ess of the
identity of the substituents Jerr]. Cenerally it is preferred that
substituents of the specifed identity already be present in the start- 40

I ng 2-hydrazi noqui noline or 3,4-dihydro-2-hydrazi noqui nol i ne conpound.

Sone- 40 times, howey it is preferred to conduct the foregoing
nmethod with a hydra2|ng.!!!;ound bearing a different substituent than that
ultimately désired, and then convert thd33#¥tituent on the resulting 4
triazoloquinolirne to the desired substituent. Also, a conpound bearing aq‘j
addi ti onal substituent, notably @ carboxyl groupg @anﬂ45 bé enpl oyed.
and then the carboxyl group cpnﬁ-e gnoyed b% dedarsexyjgati on. Such 45w
conversions are conducted in .c" Dceff awell known to those
skilled in the art. Thus, f orf—Bxgs WO EOR lapf the present

I nvention mhereln'Terr] Tepresents sufstltuted methyl |group are prepared
fromthe correspondi ng nethyl - sﬁbs ituted conpoﬁn /Pﬂs"descrlbed above for

t he preparation of conpounds V\hbﬁ@ﬁn 50 R2[armmesents substituted

met hyl . As di scus ed above haJ ogenati.on of I .

unsubsti t ut ed, %’m ?s%fﬁ _ -r é’ﬁgsr ?f(i’&fr?lﬁlsc%ﬁi‘feﬁﬁ onal

procedures. not any col um nat ogr aphy. 1,374,369 Wiere Rl represents

fornmyl, the conpounds are readlly aﬂu eved by oxi dation of corresponding

[err] compounds; and where [err % cyano gl\a/ further oxidation to
- COOH conpounds, am dation to [ £ﬁ“’a“ B- sequent

dehydration. sStil |and)TaﬂQ61ydiEE$fh£h€|%sd§nﬁV\fﬁmt @;et Maeeae&b&rt@dyn nAdylagonadttthean e 5
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met hods, certain re ermﬂ}@tfﬂsm Von‘fpbtﬂﬁ@wﬂ@&ﬁ @’QI-IL Ghd |

represents h)mlroxyhe ﬁfo@aﬁaﬁﬂuﬁmﬁm cynﬂfeﬁﬂﬁro EdmPym&E [TRE RFVH dompliufids |aaen of 10he
4,5-position in th@cted)m nfdsNtbCIOSﬁ@mnudﬂaqther out
the 10 react| et @‘g’ﬁithbi Wd" T éJI tabl e
liquid as reacti o bdd{,gmdnﬁ 1§, ts :fs dtﬁﬂ,
presence of dat al yusta,lkali tal: en’ﬁhl Bhﬂiet:@itpoﬁlﬂsl c hd g um aF

pl ati num Suit abl ?s‘n 8 t he

al kanoi ¢ aci ds. T%% Inc’ % in the
i nstance of pal | aghdi®g Ad@aa&dfmg DOM E&maadgaFHeze(ReﬁlHQ Pabliskiag E% .

or an al kal i 2@ earNeiw mk,tl%l):onvenl ently, a Parr hydrogenat or or ot her
pressure appar a- §%§d“!‘§°‘§6ﬁ1W’§FW Yhée?‘?e%‘lﬁﬂ“ﬁ 2 Y#Sr i ng
hydr ogenat i on, ﬁq R ffm éﬁgﬁ o] y - JE BRgAL ur es

of from [err] areperpﬁaeat'nh\se;eachbﬁ re'ﬂﬂﬁ&ﬁ) t h)treﬂﬁﬂﬁhgl’ﬁﬁ rﬁeﬂlyﬁf:tﬁlpﬁﬁﬂf‘rﬂhé y
achi eved at Pdom tbemingratom wmtwmm atermeieties n 25

amount's repr esent i genatitg almbe ;3%1 und of
Formula |, and theRz;__ LOf chifip @[,e of 20

hydr ogen has been theaties 1syhfheﬁcln‘ﬁtﬂodfdbsbﬁﬂaeabomﬂ‘h&eﬂ¢ﬂkokmﬂiy tutem The

desired prodd@t i ’ m@ﬂf% e é&f@rwwmn}a Lrfbeomomethyl} mlnpeqnﬁ%r 30
hydr ogenati on pro- e L NE
reaction m xture igko r@ga pmr EméRidBdefttibg &ﬁﬁ)ﬂ emsol vent
evaporated tQ sepdobatmevettd!ﬂe roghagional spracediifes, to thee evrgiypeondinfhR=-pLUEL

resi due can B2 pu Fé’aFW%‘? (halomethl); sptsqayent fehpdrohalogepagion piglds 35
conpounds def i ned ' ?Ii‘éthaa;daré Lﬁpf@:ﬂ%ﬁhﬁ@ §batcr@GF RRnalal € aci d
addition salts w Uhnmn&ﬁeﬁﬂmﬂﬁﬁdg fuBstRle@PRF &id RANG&RANENt | onal

pro- cedures, by ttiepreaet ﬁh@rvulrswuatssﬁ Flteamc'@ettldma'rvdreadf b¢ heseumwp@la!ml- of
Formula | or %1 a Zr%%‘eévze %"éd'ﬁ‘ﬁt% ? e uc lﬂ,‘g edﬁ%{‘Eﬂ . oA, i 10
desired, purifi catd, PheaD s d,ﬁe,g@rsms )ﬁap 5,3&@@, M@gyr es.

Gener al I Yy, such sabdvert alieesubsiitvent Sl the resﬁh&g&ﬁtﬂd‘o]nqmﬁﬁn&&fﬂx&ld&nﬂf sdahﬁmﬁzorrpounds

of Fornul ae |,_and AIISP, a C?‘?Iﬂg bmrrgeama% § sybstitpgnt, @ewtly |as<é§!°!arhgam,m or

substi t ut ed é?n no of ¥ he

S AT ook T
compound of For Mulik & This, }ﬁ i Ty Bl Sl of the
present invention repﬁdsw a substithiet mam& gedup Grehprepaced dronp Ok \chespoadinr inethiyl- Sal ts
may bstituted compound, as described above for the preparation of compounds. wherein
50 R2 represents substituted methyl. As discussed above, halogenation of the 1-position, -50
if unsubstituted, can also occur. Mixtures can be separated in conventional procedln'es, '

notably column chromatography.
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35 exi st of two or nore nol ecul es of a conpound of Formula I or |1 per
nol ecul e of 35 acid. Such di or poly salts are also within the scope of
the present invention, The following exanples illustrate the synthesis of

t he conpounds of the present invention. EXAVMPLE 1 40

1- Met hyl -s-triazol o(4, 3-a) qui nol i ne

2- Hydr azi noqui noltine (5.0 grans) was placed in a 250-m || |§er

t hree- necked fl ask equi pped with a mechanical stirrer and refl ux
condensgr. To this flask was added 1],:_0;@359 Flili ters of acetic acid. Fhe
react i omrnrxture—was veftoxed—for—twetvehours,—then at "'oOwWed t0 cool, :
acet ¢ aci d was Wiegtnﬁedp tsmq{gﬂr sttlcgzgflounﬂa@r%mm aghigvedh b Sx'daﬂm;jrenal ned
consi sted of PIEES 29Tt uct was re-
2" crysea 1 R g A b Tt R o Bl L

1- Propyls s-t riedy Q&f&éx&: &ﬁ)@uuonsghahae @-ghbjdeMzm,qwﬂphnma ABaRked)r ans) Was

pl aced in a Z!i'mqfﬂemisnewm hree n ed 50 fl Lvm th a :

mechani cal st r|I f‘dd&}?ﬂ %E g‘;ﬁg ,mﬂ a{ﬁ‘ggwg\% dﬁjed 50 100

milliliters @Cdofdespo: mup 14T, @n \WRSing tqmedto refl ux

gver - nilght. réamoh ﬂnermhpumgoﬁ H@mﬁleactonmn:emso(hxw aumbzkshqmﬂ)hsetstacamd t hdd nade
basi ¢ by t he medigng S(fhb)@ied% Y‘l!?ﬂe ‘d}' ¥sks 1°a“Yan°ble :

~ 1-propyl -s-t BB, gﬁﬁlﬁ?ﬁthls

solution wt . @necaﬁ QiR Sh@arBén

. subsequéht | y ostut alpqhﬂdeaahfsalt thmvemﬂwcl’arWGrogeaﬂoty@toaﬂed presage fppgm net Aanol

mp. 158.5- nsas ugedy / B pondugged

2- Hydra2| noqd, ﬁi)%?é' gaﬁﬁ’% %%g ) S P il i i ter

t hr ee- : Aol Bib&En pe mlegofihd h 70
mllili t203rs oémpeiplhef et hemd thef:‘r@tcfftm it hl@fefablastopmésft@hm aaddeelf 11. 80 gr ans
(0.1 nole) ofy ’et" amn d .to reflux
or e nomR el T i e @amst a@amr,ﬁgw“ |

over ni ght . | genfotx€ refiining ngalwﬂanamacgop stpaite @led ;ﬁeductl aaZaoI 0(4 3-a)

T, 374, 38D quiresidhe Ahis podugy &dbm@m&ﬂdaqoec I iz from

V\at er. The I’ “i’;%giugrzlt@ﬂ‘gs{é ral am%?%sét &m nalpro-

- |‘M9thy|th|0c theoomoundofFormulanrII
8-Triazol o(4as3aaf}eqwmo+vtm&:e1deh ahd da;ired emﬂitaﬁga,phaenyl

i sot hi oé%/anataéned@uah!de@b éucbnal criBd in
t he precedi n Al ?%Elf dd b QTPZ:( 10. 0 grans)
Qror

- was then pl ag@ tyld@tﬁze sun asm&drewonvml #8&]ktopeD| ar anount
of met hgs [ odl the padadht afvemﬁme!us: u‘n‘ thsccehewmdibhdiuom phiybasic atid§) salisl ﬂrmyi iters of
The

for 11 per
et hanol : Wllﬁrg lt::ga:uﬂre also m% of the present mvex;wq ?_Oass\a}[M;:’ C\?\as
E d| u

tinme it was
1 te  thy thy f the com ds of

added to des;ng,gmog B llf!IOXI dees’énndmsgl vent p(r’uennovergeg evapora- tion.

The resulting solid was then vvashBHAMPLE wat er and recrystallized from

et hanol 40 yi el di *aq‘%n{* 4, 3- a) gui nol fhe, mp.
[orr] EXAPL fop b paorinein mxg‘e’lﬁ s::gw R R 1o ho |

~acid, sodi unudgiad 100" milliliters of acen reactlon mlxture was refluxed for twelve
s-tri azol o(4h<81rsa)qua1m4 Yaeg; lidewhichi ng dj et hyl
oxal at e®i “’E"“ﬁ!ﬁ@ ‘?? gﬁ"@??@ l‘s" azP‘PFéﬁrﬂ%‘i‘ﬁ@F‘ RS & ®Exanfl es 1
~and 2. The efrﬁsy riazo d( a)qw nol i ne-1-carboxylate (1.0 gram was
placed in 25 mlliliters of anhydeXAMPEE[2anol . The reaction was carried out
“in a 100-millil |£¥'r t hr e%‘ﬂgfggiowl-s-mw%ﬂ“&s%ezﬁﬁ_% ed with a condenser.
The fla wa ﬁcﬁterl in the
et hanol . §d( %{g Bﬁﬁ::lﬂmﬂaﬁ adl a@raﬂo&‘E 18 réflat et €d gdol ution

Qf sodi um hydighrx Injélembné:tghaaméacﬁbhmuxtmadtas mlemand these madesbasit by wed
addition of sodium hydroxide, The desired 1-propyl-s-triazolo(4,3-a)quincline produdt
was extracted from this solution with methylene chloride and the methylene chloride
55 subsequently stripped off. The product was recrystallized from methanol, m.p. 158.5— 55
9.5°C.

EXAMPLE 3
s-Triazolo(4,3-a)quinolin-1-ol
2-Hydrazinoquinoline (15.9 grams; 0.1 mole) was placed in a 250-milliliter three-
60 necked flask equipped with a condenser, along with 70 milliliters of diphenyl ether. 60
To the flask was then added 11.9 grams (0.1 mole) of phenyl isocyanate. The reaction
mixture was allowed to reflux for three hours, cooled, and allowed to stand at room
temperature overnight. In the morning the precipitate, the desired s-triazolo(4,3-2)



to stir for one hour at roomtenperature after which the precipitate, the
desired sodiumsalt of s-triazolo(4,3-a)quinoline-1-carboxylic acid, was
filtered. The product 25, was boiled in ethanol to renove any starting

material. The product so obtained con- 25 sisted of pure white crystals,
mp. [err] EXAMPLE 6 1-Am no-s-triazol o(4, 3-a)qui noline hydrobrom de
2- Hydr azi noqui noline (25.0 grans) was placed in a 3-liter flask

(three-necked, 30 - equ' wi th a condenser) containing 1500
mlililitersg of rret hanol S fI aski- 6930 added 17 gr ams of cyanoghen
br Om de Fho L - - e WLV X9 oA P » .- - Ty LY YR . es . P I t
was cool ed. The qﬂmmmn miaet WaEﬁm&al dmaia xeaf;afameatm dﬁmnm@pﬁm sxi mater
200 milliliters. obrkiped !Bqlﬂfqu 5ﬁ5wéz§°¢hen poured- into-1 liter of absol ut\as
ether. The precipitate whi'ch forned Amiﬁe‘p wi'th an. aI i phatic napht ha
solvent. 35 “Thi s preci pi tatl_rM G- % _a)qmnolme S ,

1- am no-s-t5i azol o(AIBazal)»(qmahpinoume-lhmdrmblp&mr by ising ﬂﬁnﬁ&bﬁb@m& by 5
filtration. EXAI\/F“L dIEZ}l\ﬂq h d@“ rlrelp ing-[gxample.

1-ami no-s-tri azol g(AM* 33“{ %ﬁ of ted in the
40 precedi ngoremaﬂa oSSt Iemaﬁwtmsma : ;sodi um

hydr oxi de i - fmmlﬁmesuatewhmamddmh dliowddlr eakolup -t he: sal t The product then
precipitated out asW ﬁ"ewﬁsg;é@s;@a@@mYeEﬁsp@ i‘ﬁ‘fm Wm:tgﬁwztm'

3, 4 Di hydrothr ocgr bostyril- ° gramss 0. ﬁ)g?m<3me, Icfr liters .-
anhydr ous 45 hydr azi ne vvere m xed anEIXAMPLEéd toget her room t-enper at ur e

for 0.5 hout The ey ss’h {Ing- LA 4%, | owldi |
remai ned which | m@g‘e‘mwfﬁg 'Eﬂum %ﬁ%gﬁﬁs‘i qﬁgg; éﬁg ative.

TLC i ndi cat ed t he nEhetthyl stvidslo Bemumﬁhmnmwﬂaesa 0 Tdidin)yeds pm&dom 25nas used
directly, wt. houmﬂ%m i aphydraup ethanpl. Theere&Gon was capeisd oug inegy100-milliliter three-

50 The yel | 8l oi ﬂagr bﬁ%m @ﬁﬁ"ﬁf‘* iThe ﬁg}sgogegaraf?egﬁ
(ki

acid, and the st SEODNR By de R SO D PP RlfiRure WaCalloWideSS

formc acid was 9‘m)gr;r:ﬁ:vf;;'hlral ;951 h@vgﬂg;@thtemmatﬁmdﬁ& ]?:mdwrhe ge,&g;&gﬁ The
solid was djssol PEam sl ghisdaz Auipehser jc%r%‘gy fisredz rodicy ovied, t 0
crystallize 2 Rl %}@ ﬁ’“ ot 41 8be. terial. R B wa g
i sol ated by renovi ng t wat. er evapor atron-and. recrystal liz- _5_5 | ng

mat er i -aEXAMRBEdesired -

$13EAZPIR(f3- 7F1H'é°1 Fé}"fl" . rane, ,mp.
%? nrgi‘m ?115 gg hﬁ?ﬁé %%s flasll Was -~ 30

from chl orof orm t he renai ni hg
4, 5-di hydro-s-triazogl 4..3- i

[err] EXAVPKE 9 oMpfiitoguiol
2- hydr azi noqur nohddaelx glﬁneofgrraam bﬂmﬂde ﬂurerwhdrbﬂmada’msmmgﬁe was

C m it ea e t

. Pprecipitate whlch formed was washed with an aliphatic na
7 sol ution sms r Lpf&qnt’fq? Qiéfiredd OlinBino-ieihAold 3\!\374&5'1 Hel Hﬁm et hat 35
distilled from t kegaratehby ifitwationas coI I ect ed The reaction m xture was cool ed
overnight, -and filtered to separ

et hyl -5+ £ 11 220l okl FaahaHLAAIE %‘r ?ﬁ- ﬁ%ﬁﬁ&rm&w higzed from
1- but anol , % el dpre®did g SacipR, Endi@solveci Iater.DA sodium acetate/sodium hydroxide mix-
E)(Al\/PLE 10 ture was -added to ‘break up the salt The product then predipitated out as the free

1- Ch| oro-s-tri azBﬁs%(‘ﬁpsz%P)‘q%Pnol i ne g',0(4, 3-2) qui nol i ne ‘(10.0 grans;
0. 0592 nol e) and N-chl orosucci gisigl@ %&fn - 1184 nole) were pl aced
in 318 |litets of cas-bnm;rdxeﬁhroaahltﬁm(de grdinsal O hnctm&ﬂhlit&ﬁlﬁﬂﬂdﬁ)ﬁsaSk 4510

the flask was t hbyrasisel greamigedaend Sefredjmhczeylmpemmme for(0.5 hour.THee r eacti on

fl ¢ e chy d 10
e vas el R el O o T OELAT Rl B 21 20

was al | owedstt o cowt stepfhe sol i-d rraterl al- was_then fl | tered of f and-t he .50
filt r ate was stri.ppeke yellow oil was dissolved - in. 50 milliliters of 98 percent formic acid, and
ltre) stirred solution was. refluxed for two hours. The excess formic acid was remwed
by evaporation, and a brown solid remained. The solid was' dissolved in-water-and
an unpunty, formyl hydrazide, allowed to crystallize and then removed. The material
55 soluble in water was isolated by removing the water by evaporation and recrystalliz- 55
ing from chloroform the remaining material, the desired 4,5- thydro—s-tnazolo(4, -a) - :
qumohne The yleld was 2.2 grams, mp 164—5°C _

. EXAMPLE 9 .
= S -Methyl—s-mazolo(4, -a)qumolme AN o E
60 L To Z-hydrazmoqumohne (15.9 grams; 0.1 mole) in; 70 milliliters xylene was added 60
13.0 grams (0.11 mole) methyl orthoacefate (13.0 grams; 0.11 mole). The stirred

-
=

r



down. The filtrate was placed in ethanol which had been saturated with
hydr ogen 15 chloride. The material dissolved; however, the
l-chloro-s-triazolo(4,3-a)quinoline 15 formed an insoluble [err] salt
which precipitated. This salt was then taken up in water to which sodi um
bi carbonat e was adted, to obtain the free base as a white crystalline
material, mp. :[err] EXAMPLE 11 20

5-Chl oro-s-triazol o(4, 3- a)qU| nol i ne

2, 4-Dk chl or oqw noline (1.0 nol e} 3m@ass conbl ned with 1 rml e of ankydrous
hydr - d at
refTux f osolutioe aserefyoed Q)rahur\bh!ursrﬂumgrmhltlhée m@z@ml dnt dast;tltdj fremwas al | owed to
cool “and f‘ﬁéﬂg}"& .“’“ed *‘Fl“f%zo a)qmno % wasr twas refluxed for
twel ve howefﬁlo,g _g{t,g;blc y 166_7orfl ‘(it ¢dol and the formc
acid stripped off. The 5 chI oro s-triazol o( 4, 3- a)qw no-. - 25 line was then

* i sol ated and purified by col urﬁXAe}ﬁ?I@rrHI ogrxz%ghy A silica gel coﬁunn was

d th [ at ti th
e T s (0 S el | 700

e 1-Trifl uof—ﬁu@eﬂlkbﬂnecsedt ﬂalslamblt &sta | addeklianeace of dibenzoyl peroxide. 30

2- Hytr az% { VZ% reft %f)’"r @gsl‘ﬁl nghileélFHg l't)‘PaStllrf4d#aFeéor oal%tic acid,
as

°ﬁ
%
(b

D

and 250 ny f‘g‘? |ter
t hr ee- nec eqw ppe a co enser he 'r eact [ m xture was
refl uxed oveTiri fjhvite wan plaost mottlmnol hx¢h fasls beguk Isnweld t\ndxhdtyddogeand t he sol vent

was &ripﬁg{%f.hew F’ﬁ%%{%ﬁ alg‘ T‘q i ofy3-a)quinokinet er ndned to be

2 (2- (1 TR ﬁfmﬁ% il o S LA 40 miiTi- 35

liters of cipb@ine lmattd fanlmz( B3aqr twenty Rours. The reaction mixture was

then steamdistilled to renove_the phenol yi el d| ng the desired

1-trifluoronmethyl-s-tri az I0m s-mdzocf@i N E‘l ine product. It was 20

recryst al | | ZegniRARIRRNTD meid Bay obEbd v T WEL 6 bty ydra-

4, 5- Di hydfifie - & nikesz 68 @1¢xhne3 'I&} qut:ﬁbﬁ|m1ﬂm&- ﬁs heated at reflux for twelve

s-Tri azol e , 4B le)ﬁ?%mdhfr m@lﬁmlﬂm(t@é‘m albmsttovmd md)d@ddlmehwa}% mlli I iters
1AW €.

of e#5hano E:%hgﬂcg'ol angﬁu %?c a5c1d ) Facg S~ azol ?g-a umo- agded The

. resulti ngmm‘ggsqﬁ hﬁm QCHRR ;ﬁwgl re ‘and a

t enper at uws wéd \ﬁnﬂf b ;fefwnt&ehmmps p&h@t amyqtawtaae svusion h;eune Elbdnt er ed to renove

cat al yst, Thmpprifipdepriofhuct meleed apdd2effo- 45 ~ rated to yield the desired
4,5-di hydro-s-triazol o(4, 3-a) CﬁiﬂA’iﬁLbﬁizl product mp. 181- 45 [err] Its
i dengol ty was confir med-byaubivrersye k;yold(q,;g) he/Si S. EXAMPLE 14 3¢

1- (2 Et hoxyel—Hy,d mqmmluaz(aﬁmgdmsfm)wum ¢frtéﬂui) robdedlr @it meicgsonol i ne (50.0
gra b’éﬁl .g) mbined {og g%% 5@3* equipged0 grams; about
I T e T L R

m Xt35 e Wagerhii@tottel DPEHiflioLAN hyc&ibﬂwﬁﬁﬁlﬂinbdﬁbvﬁ‘s M&c&chm% AL cent3assodi um '.
hydr oxi deliterg rléictwplatl@treﬂuxetdh@r dvzgntsr dolirs. The reaction mixture was .then

1- (2- et ho?%igl!j‘h%‘}gfl ©.1§1pq %15‘1’5 el EIF @f%‘ig&"f‘gm% separ at ed by
filtration a oﬁ;ilerpmd 3! %‘?12;% Ran hfm? 5 e I dentity of the

product was confi rrred by NWVR and by mcroanal yS| S.
EXAMPLE 15 EXAMPLE 13 '

1- vl\%yl S- trl—ﬁga9+l&4§1 mﬁd}{?‘ﬁc& ;r%% Y ragb dgv‘:lh %253‘)1191‘1‘111 ||ne- %%t hanol
p i on

hydr ochl oghade, &l 1.0 g fneaaﬂ’ was -added. The rwultm

[

1-(2- et hom )lycseaenrateaz.o 4hy3wge)1qmssualanme mpemmmemﬁaf@d HCL f ol | owed
by he- :mxture was then dtered to remove catalyst, and the ﬁltratcy_vagqlm 69 u |n
to = .y -

RIAE e S SR et fropar 1 on of
1-vinyl - s-triazo 3-a qU|noI|ne Vi a anlnterrredlate
- 1-(2-chl oroethyl) s trlazo o( EXaMPLEFuldno- |ine. Mre partlcul arly, 2.0
grams of s-ty ”"m ‘pgﬂ’i M;ﬁmh%m?m%ere mxed wi,th 40

T 1t eag g p.mp R gﬁf&@n oM xtgre vas
ref |l uxed xturewasftﬁ:hall edl @ Uirﬂmddhﬁ:ﬁw ith(0ercd hyﬁi% d&ubsequent |y

quenched r@jpm hey dpgrqdrgg(z»rethoxygthyl)-s-tnazolo(4 3-a)qumohne, formed., It was
arated by tratlon and reécrystallized from ethanol, m.p. 93°C. The 1dent1ty of the
product was confirmed by NMR and by rmcroanalysxs

55 EXAMPLE15. - ' o 55
1-Vinyl-s-triazolo(4,3-a)quinoline C
s-Triazolo{4,3-a)quinoline-1-ethanol hydrochlonde salt, prepared ‘by. refluxing
1-(2-ethoxyethyl)-s-triazolo(4,3-a)quinoline -in concentrated - HCl followed by work-



into water, the resulting m xture being maintained at a tenperature of
[err] by addition of ice. The reaction mxtre was stirred during the
quenching.step The reac-.tion mxture was then nmade basic by the addition
of 50 percent sodi um hydroxide and extracted with nethyl ene chloride. A

solid, the desired 1-vinyl-s-triazolo(4, 3-a)quino- 10 line, remained.
It was recrystallized fr thanol, mp. 117-7.50C. NMR, IR, and 10
m croanal ysis confirmne i"dentity of the product. EXAMPLES 16-46 O her

representative gonpounds, prepared in the npt4pedls described and exenpli-: g
fied hereina - _-
5- Met hyl -s-tri azol o(u,i®cay Wnbpmm W#W?@llzeml the ihsquent mepﬂ}auon ‘of 1-vinyl- .
4 4,3-a) 0~
Is o Gl oro-, 5 e o %ﬁ’?’mmmﬂm%
9- Met hyl -s-triazol o or?i'dﬂlond sulting reaction mixture was refluxed
s-Tri azol o( 4, 3-53) quiferciies) Roursjrthen m cool and subsequmtly quenched by slowly pouring it 5

1,5-Di nethyl -s-tri az yeter, Sﬁf{%‘ m@%#%bﬂq?xgﬂn eppperature of 40—50°C. by

on the quenching The reac-
5- Met hyl -s-triazol o M i) f"'étf“e feri P"% g m‘msg,%mmdeand
20 7- Met hoxy-s-tri a &Eﬂ:e 1-v1ny1-s—tnazolo(4 3-a)quino-
s-Tri azol o( 4, 31@) quiline| temencd- Itrwasqucrysm f{;»mr gthanol, m.p. 117—7.5°C. NMR, IR, and 10
9- Chl or o- s- t ri azol o(micrganglysis sopfmed éhe iflgefity o [‘@i’?‘]’d%ﬁ Tri azol o(4, 3-a)qui nol i ne
hydrochl oride, mp., 270C. (d.). 25 EXAMPLES 1646
5- Met hyl -s-tri azol 0(4 Diik} ceptertBatiR@ompouiis, prepdrd Hlihe methods described and exempli-
25 1- Et hyl - s-tri azolfisd Ae@ingbprpuising | anslegousnatggting fraserjals, are the following: = -
9-Fl uoro-s-triggol of gﬂeﬁ%%mﬁhéﬂ)qm@m&- o k. AGr 2050C., | 15

9-Et hyl -s-triazol of m.p. 212—3°C.
5- Chl oro- 1, 4-di net h)pl-M&h;tl-rr-lu&zﬂd»(QQ );qﬁna)xqmpplgsnwcm p., [err] 30

5- Chl or 0- 4- net hyl - s-st¥rig B 2C. [err]
30 1-1sopropyl 5$-tris B:fl;’g s3] 'ﬁg U %53 S

s-Triazol o(4, 32§)QUI S ) #f g%g,m%, %@3 sgcd 2
1|\/Ethy|th|ostr|azdr “ Eﬁedtf’de m p. , [err](d)

7- Met hoxy 1- net hyl >33 46- 70C. 35 Et hyl
< tr1 szl of 4 sw)qws%“;%‘ﬁiiﬁ 3 %@ﬁdgﬁ o %
4, 5- Di hydr o- 1- met-hy/1- mﬂ-&-uamkgi qwm,oizsneocmp , [err]

1- Cycl opropyl -s-tri éz%gyk ?W& 1 8___? T ]

1- Acet ami do-s-triazgr s i 3
| - Et hyl - 5- met hyj - s- t5 ;& Yl gﬁ‘f :,hrfﬁp'fgg 40_1501?0
1-Butyl -s-triazol o( 4-Isopfp u+mb1b(n,a-a)qrmqﬂm¢, r[x.p.; 8:}—
1 .
5,
5,
1-
S-

U _

30

0 9- Met hyl -4, 5-di hy IS 5r1-ﬂ§°c 0-

7,9- Trlrrethyl S- trlé de, ——200"% (d).

8- Di met hyl - s34 i azgiyDé- j : xil fi —51°C 35
Et hylt hio-s-triaz GISded&-hmwlmm&ﬁ-nnpnqlm«f,emp 1185-9°C,

Triazol o(4, 3- a) quilr he-griggolorhdn)

: lnE'
45 Qther represent atjipf; 6 "ﬂ%ﬁﬁ%’éﬁwordance with the

present inventiy®on i ncﬁubydeutahﬁ;(ialhwlﬂgmp, 115—7°C. 40
1- Met hyl ami no- s-t ri §ddtyl-45 4da)quinoline, m.p., 110—1°C.

1- Di et hyl ami no-4, 5 17' _3) gﬂ’E & 50
4, 5-Di hydr o- 1- propyém afi M’I ﬁﬁ%ﬁz% @Péé |
50 1-Di et hyl an#smo- Ssmrm ,emp,230—2°c ' 4B

| - Am no-4, 5-di h dros rlazolo n o -
4, 5-Di hydr o- s- t?/i azgl m #’Bfmplayedmamance with the present
4, 5- Dhydrol-rrethoxystrlazoo )qumollne 55

5- Di hydro-1 - net hylltl\llmhylasnnpmmdb(é,ed) ui nol i ne
5 1-Benzyl t hi g- 4, 5-1 E‘PGI i ne _

, 5- Di hydr o- 1- g?n oc G ?’?pymﬁ([é G ‘3‘1“? ne : 50
( Et hoxynet hyl ) - s- {Anaed, S4iyde- saeiapidiof Lame.oﬁat assi unmm - :
5-di hydro-7-neth H,S—lllhytlrorsamxbb@ )*lqmlﬂbd»ll ne- 1- car boxyl ate 60 .

B

r ono- 5- net h¥; S- 5%ﬁﬂ?¢$ﬁm&w§)@n¢m ' B 55

0 1-Benizylthio-4,5-dihydro-s-triazolo(4,3-a)quinoline
4,5-Dihydro-1-thiocyanato-s-triazolo{4,3-a)quinoline
1-(Ethoxymethyl)-s-triazolo(4,3-a)quinoline - .
Potassium 4,5-d1hydro-7-methyl—s—tnazolo(4-,3-a)qmnclmc-l-carboxylate ,
60 1-Bromo-5-methyl-s-triazolo(4,3-a)quinoline " 60
4,5-Dihydro-1-fluoro-s-triazolo(4,3-a)quinoline - -

4,
5
4
1-
4,
1
6




4,5-Di hydro-1-fluoro-s-triazol o(4, 3-a)quinoline 9
1,374, 369 9
| -1 odo-5-net hyl -s-triazol o(4, 3-a)qui noline

4,5-Dihydro-1,4,5-trichloro-s-triazolo(4, 3-a)quinoline Mthyl
s-triazol o(4, 3-a)qui-nol i ne-1-carboxyl ate Butyl
4,5-di hydro-s-triazol o(4, 3-a)qui noline-1-carboxylate 5 2

4, 5- D| hydro-1-trifl uoronet hyl -s-triazol o(4, 3-a)quinolin

5 1- et am do- 4, 5- di hydro S- trlaisé?"@(ﬁ& 3-a) qui nol i ne 9

4, 5 hydr zol o ui pol i ne-1- car boxam de
Sonaea

1- But i a;g’a.fo 3td)¢1ﬁ13 eQ ‘tqw nol i ne 10

1- cy I openB 1-445-&h -ar)thde b&ya)eqw nol i ne -

10 1-Benzyf 113‘1@1“ T.d: e‘PH‘é 5

-1-Th 'ocyanaﬁb‘énfy w- & Ae

4, 5- Di chl ot-Gsofropoxgh Sa‘lﬁﬂoﬁﬂ’ﬂ o( 3 a) qui nol i ne .

4, 5-Di hydr 1= h;(e 3-a) qui noline 15 .

7- B offo- 4, 'licg 16,5 liky Tgaf 2 %3314&)"%!{9? nol i ne | 10

‘15 9- (Met h qa 0 Hbithe S- t ri azol o(4, 3-a) qui nol i ne

4, 5-Di hyerS&@toby‘i,S-&h)fdfd-ﬁﬁ (48 a¥quinplipiai nol i ne

4, -[}j{ydr? @10(4531 -aguisiolifed, 3- a) qui noline 4,5 15

-Di h wf? @?‘ﬂ‘l’u pol i ne 20

1- (Am nomeg dro-st I ne

20 1-((Et h%Smwm)%r&h&xymgthy@-sttmzam(waﬁqdmama) qui nol i ne

1- (Cr yaomedAepht dimethyl jpirpling ne 1- ( Br ononet hyl ) - s-trigzol o(4,3
-a)qu %ol i ()%ﬁn e~ S-triazol o(4, 3-a)quinoline 25

It has been.( § npounds of Forrmulae |I and Il (hereinafter

fll-CHiazofbed,3
25 referretl-(Bmwﬂiylt}-r de(ﬁ squigllinne conpounds”) are adapted to be enpl oyed
for the COWWY&WWI'?%@MQ#& )tinglae pat hogens, includi ng fungal

*or gangssns  andp hacher idbovQld i ﬁlg‘%omm,oftﬁ@&uiaé 1348 19 Wthetidhd-N€ CHTPOUNS
can be enpleayed td & “iilRloGidlifiedcomPbundLly bire QiighRed] 5 G eﬁﬁnloSid’dOMﬂt}@aH rice
bl ast, powebetre} otleddmaagq@f ahtztmaavm elcludibefl@@l organisms rpd

iparti cul ar e+ Hhys, g trapslogpispling gr‘“ Ejdew ?"nf‘grﬂé” °°3ﬁ;?i g| ve parti-
30 cujgr | ycog@aﬂafﬁ@? o a8 o A ol OF Sl e EREaknpOUAds can be
enpl oyed aadhrigrgeodedesule tni ﬂiecdhh'ﬂlrbflﬂcb blaa'ted in any of "a nunber of enbodinents.

I n accordanc Thei qomppndsyeah da temployedtangd are ¢ffgetive witigesl ineany 9B aappl i ed, and

o ol ?;gﬁeﬁﬁoﬁi“ﬂ'%m%@ﬁ%m ;Z%’% L o

triazol oqumcﬂelapﬂledaarmﬂmdsmot&s ﬂeaaedk)emﬁ geplartsOfrane d@@sattadk qfr Ot ect t he

seeds and BpEwRY e or gani ss.
Al'so, the RIS éﬁ% fﬁnﬁ g}‘ ?:;gjant pat hogeni ¢
Or ganigs s . attabkidasrg msmama, ds aré trang | ocated
t hrough pl antMost swadijhalte meathol hf mmw: lwfaxlmmwﬂmgestcachl eved of

fol i age- 4Efgamsmsté‘tlh %? 1 'g oS 1 A 3memE olfiech at t ack ot her
pl ant part%ed alone; bur the f jﬁo e hg}m "'"p,{ ‘ﬁ&nﬂ&‘t i nvention for
t he camt r opowder, jof aink mgeanﬁmmggﬁmbﬁmewmuﬁmqaﬂmheymg to & | ocus of

t.he organi m&%sp%mmmearamm toolfe mdmhmr%;%gﬁﬁbﬁmzol oqui nol i ne
corrpounds it ﬁé’E % &@ E{E‘f : but the
_present in a%i&sbl@éﬁwa Sl AAGES, Jake of I fms@ffahé&u .45 - powder,

b

“or dusx copqnﬁglagmnmmdhuamﬂdaglnanwhdx Imcl&omtmsttm, the riazoddq mng“ nol $ne com
45 pounds. L Pe pisysat Erae R %{5 ving plants
Wi thout su ih?ﬁfl m@m‘g@ﬁp‘:ﬂt g;’%;’slg (ﬁﬁf *h conposi tions,
‘the tri azo ibml Y@@’ nore of a

plurafity wfthamhotxdnmrt@mmdm rltimgtg rtreating ghrupesitions. Rrefenred| eunss
di stil | at eSomPasiony acsthose ﬁ‘é’?"r‘F’P&] ac@F‘h‘b‘f“@d selis #mg cfo sugfetej agvedi s- 50

persi ng ag®sn, ang LRgkabodlioY e GiskdlhikoO lobiifund BuSbled i QEPOSI ti ons,  the
t ri azol oqutdagpositionOfor application to plant-pathogéns and/or their habitats can vary
60 provided an effective amount is applied either on the organism or its environment. 60
The amount which is effective is dependent in part upon the susceptibility of the
particular plant-pathogen and upon the activity of the compound employed. In
general, good results are obtained with liquid compositions containing from 0.001 to
0.1 percent or more by weight of triazoloquinoline compound. With dusts, good



| i ne conpound can be present in a concentration from2 to 98 percent by
wei ght Dependi ng upon the concentration in the conposition of the
triazol oqui noline com pound, such augnented conpositions are adapted to be

enpl oyed for the control of undesirable plant pathogens or enpl oyed as

concentrates and subsequently diluted 55 with additional inert carrier
to produce the ultimate treating conpositions. Preferred 55 conpositions
are those conprising both ely divided solid and a surface active agent

The exact cori@entratlon of the triazol oquBH3k? ne conpound enpl oyed in thm
conposi tion for appl catlon to ant patho ens and/ or tnelr naprrars can

vary 60 provid &Pﬁg fﬁ’ 8 ung "1 Y to :??ﬁ@mofrfganl sk
or its environment con pkEdghs ogilamg) ]Trgéeﬁ,iay aﬁﬁf, \BRETaRE n pagt
upon the suscepti baﬁMIWOMomtdﬂgropmgtpianulaaa d(pigmf fraﬁiobagex) oaﬂdretﬂaﬁﬂs

activity of t fle co?‘Fffolu | o eneral good results are-obtai ned5
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wei ght of triazol ogypkuO|Th Bech OPEFRRLS) &iﬂ Fc&nex@@ '-"dl’x@ 4 wi ane

ixed -with
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wei ght of triazol ogi g% W@f i tfler’s en
controls of plant @at&opetbnadae @ y’tﬁdfox\/\ﬂh ofl $lan@ HRrh et
conpounds ar e}éappliﬁé’%ﬁiﬁs&l Igufoﬂfqlél Chalk aﬂrggﬂt?m&'

5.0 or nore pounds 0-0

5 In the preparati %ogié’?ﬁj&?t B i fon adapte ﬁ;@y
be conpounded wit hm%matdr thforrvedhgutdte\ﬁdjﬁdi FOfkP s

talc, chalk d gyps qrythe triagplag eqha\t mgmdith@lfqmddhsyc@mmj'ecbmpasiﬁoner IS
ground or mi Xed wi t‘“ﬂﬁ% fﬁ‘ Qxlﬁuc oAl niftimgite Wity wigh- %ﬂfmsl ut i ¥n

of the sane in a Vidnatsukie eadily - yy@fa,-’:ngm SeNs

conposi tions cont a¢anibadispdmed prlzmhﬂcctammaaﬁhm I8P e Rohtainingl e mv,arl ous
sol i d surfacegact |%d‘i§?‘m‘b rﬁ' f lispars sagm 4néramlm®aﬂxtrbo,f elnglagedni t e
attapul gite, ‘And GRS b daicr g@mlw&eﬂn@mw 2
i ngredients, these- dLBi:thaﬂsa,nthosmatzd»lajaﬁolﬁaar}o pQEnM%&PQ%Ea% of

pl ant pat hogens orwa asganl@mq@mtantataesumchcﬁub&wtakm lpkokigd Wi t
an addi tionalggsol i i g’é e ftheridiluted with wegerpgé ol todfprmsptah
pyrophyllite, chal [l 30

°f°"wzf“ “Rhios. | "i[ﬁg‘ éﬁﬁﬁﬁﬁ‘t‘f - 15 3
active ingredient agcntamtmmaﬁfermm d&ﬂmtge@eﬂw 3 CEI?; " qi?g“egi%%nt rol
wp | er3tion '

of plant pat hogensl=’°81 ngé‘f ’%ﬁ dsum—mns emnisiSers gy | 25 e
@t:glaifc

concent r at es,35can ugy of @ LE% ORYfHilener deeivasivey abf

di spersi ng agents, p1&y@d fn&h;’sfto&i@ nliﬂcm U: &(’)ﬁf:ﬁa tmﬂ; _:ﬁ ; ';Ol i '?g
conpounds or a I|qmsﬂd!cm!sﬂhcmiaemVatdep@mzp@wdr@ﬁmaﬁemployeﬁfﬂmi dohld such
conpounds can be |R§§E§£§‘rﬁ‘§‘i @B““owlfﬁml%véommmb'wghhofsm éosbined weigh? 0
active di spergi ng ag :ﬂﬂ‘;-_ entstoforms ay
conposi - tions. SLtmlnpdﬁﬁm‘piB&I aoinwaﬁm:a&ﬂtarnﬁ'gdﬁ Sl IXVCIQ%"’ng %

pl ant - pat hogens org® beleontepilled; ew@etdem Imbi |1dy &ﬁfrdhieﬂ:l’fﬁshioﬁ; efgqrbm u,t ed
sprays containing “}SGXJ!‘(%%“”Z‘Z °H"e§ gﬁg‘&mmd Mtéong hiopleas ofn-

di spersing agents spi maawrs}tr éﬁf‘e é‘g&ﬁt@ raf s,boom erﬁe ‘@FPFF%SIE? by ghe

ability of the ag e;mbetanpuhauohu m@mesthet u&pefrﬁkqaa
inthe liquid carr g“eﬁmc%@ igriblesty spdqializdd siodecef applicatio D&wm@ltm larly,

t he triazol oqui nol; ﬁ;VWtsﬂlc SPS‘H#hF
wat er - i mmi scisbl e Megﬁ&it%nhltﬁﬂjikda%%] Qﬂ&ﬁ%ﬁg}% &2 %drpif%t t
produce enul si fi abl e Tho frllewitg edamplesnittisorate eliutiliey $flhd hﬁiol

and oil to form s@:a;z;%ml of plantxpathogens 4nd wilhenablo rthpsepdkilled In-uhamlta it | ons
In such conposi tions, ¥he carrier com 30 prises an aqueous emul sion,ie.

a mxture of water-i mﬂ sci bl e sol vengmﬂm&ﬁn&,pg agent. and- water.
Preferred di $persi ng pfs the tiiazéloquinplink do e e Empléyed G acGdiaice Wasi t i s
are oil-sol uble a Q‘ff“tl"ﬂeweﬁ'o walugted for g panprel of r Golletotpihimes lagepmikensat | on
products of al kyl mnemgg( deg. i Lh t e ?‘{8?36'%”@’%"(‘,’? fed BASPEIRYE R Iten e '
derivatives of 35 In eas!Dhl&WiﬂﬁnMeﬂB:htﬁsh,Sa Mﬂhﬁ&rﬁ&ltﬁﬁinge&éﬂﬁied%ﬁmﬂhﬁa oui table
organic |iquflis w E‘ethemfaoes@ @ with for recumberpesds kadokld @dbrude 60

petrol eumoils an ' rihi |t<bm(9r1§fiam abouxlﬂfteen The
surface active di qlﬁﬁihﬁd }a&p %ﬁuqxh%% “’“‘E’ﬁ‘h”lﬁjﬁm aEelon

suspensxon of conidia of Coﬂetotrzchum lagenarzum ymg lt Wlth a water
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positions in the anbunt of fromO0.1 to 20.0 percent by weight of the
conbi ned wei ght of the dispersing agent and active conpound. 40
When operating in accordance with the present invention, the

triazol oquinoline 40 conpounds or a conposition containing the conpounds
can be applied to the patho- gen to be controlled, or to their habitats in
any conveni ent fashion, e.g., by neans of hand dusters Qgégbrayers.
Applications to the above- ground portions of plantss:con enlently can be
carri &d out with pomer dusters, Bé&h&%prayers hi gh- pressure 45 1

sprayers, and_s r scal e .o eratlons d.u 1ts or 1ow vol ume
i el R R e
triazdloqui B Bl@ﬂp& i Gt thénClu a«ﬁﬁmtsﬂoem al i zed node

of appl | cate obainay ingll Eﬂm bS tammg e pes of mlargwlcbtrgl-rqjal %ondl tions
under %h <) W‘ agafonde 3r f ace wat er
applicati o%{f‘ tatig? %BE%P?CTB“‘BCO fhﬁﬁf‘?%ﬂ 2 Q&ed 50
treatment, anthd h@pehsl Ebf cBii ehaﬁp&ﬂmdswvuduhm@@eqbﬁgwmpehopm@se skilled in
the art. 90 oiﬁhg; jhiod Ia.la °éx& snldlaisummta wene thert A¢odedywitf t he
triazd?oqui rTeSeE Ghth é“‘EcS?i aqe?wspfﬂa@sggaff Bns afll will
enabl e tho te%gfl’fe ur;g igra ou g} fheTate. ES 47-61 55
Various of t haftérrihaipﬁ Ixﬁb&ﬂﬁ@mﬂﬁjd@dﬁ ;ildaedbﬁ £ hipiktogh@fbet B accor dance

with a 5 t@m&f’%g%s?mag}mqun@m ﬂretnremeveéa@d/bddm ghqutfnine daysaindeymormal  of 5

Col | etotic &Y - These | uatf ons were
conduct ed |sautggqa?\tff’%fuamna@n§; faﬂ&gmfﬁe ontreagngent %:an aque?'jg “%"’;E I ndi vi dual
eval uat i on comendrationg h ot containing sterilized soil, wt h | ayer 60 of
verm %JI i t & _ofhe repmits of tht svaluations wers @ ke Sorifiin theffolowing tablentsing thf-‘eeds gnd held
under Jlowine dirseRHML IS ondi ti ons. The seedlings were thi nngd to two
pl ant s; about fifteen days afiegvdde seedi ng, the foliage was sprayed with
a solution of the respective 2+madepdtaly segge Nol i ne conpound, pernitted to
dry, and then inocul ated by s ?ig%:ilt with a water suspension of conidia

'of Cobketotrichum|agenarium_ _ 25
1,374, 369 11 Each triazol oqui noline
was fornul at eth tha comml gers, i thane wasp reavy Tnfgstadal of rhtdu@secmpound was

id d e langs ol ipdi | | t
o'fsgeﬁfgnd'wﬁ@;t lm@tﬁ’aﬁf&*ﬁ ggmpﬁﬁawswggﬁe BhT | ot od wiih

water to obtain an ultimate treating conposition containing 400 parts of
the gi¥%en com 5 pound per BABLEdn parts by weight of the uP?imte
conposition, in addition to tH@™ols AprGE anone in a concentration of 0.67
percent and the suri@mpapd bl end in a con- centra?A - of 0.0353 percent.
The suspensi on of csmlﬂir@4,ﬂva11iyqacr-eﬁaioedl,mquﬁmiuteurl §g the fungus in petri
pl at e’ on orange j ui? ﬂarg Ogunolingr f ourt een4days. The pl até% were
then flooded wth 1@%%?&5&%%‘ ggﬂ%’f:g‘?’m%nd t he §d‘rface scraped. The
resul ting agueous sygns hpsnm oh[h, platesgyere filtered through
cheesecl ot h, broughts Mgahyu-@uazwywmiméo mlliliBers, and used for
sprayifhg plants in 3 1%%%\%04-9@ ots. After Eﬂ'e pl ants had BRen
151

-

i nocul at ed, they weng ﬁ_{}%ﬁjﬂ ® chanber a 4lerr] for forty-eight
hours, then rempvedt mdh 9.&-1 a)qnhmmdays gnder normal 15 -
greenh use conditi ofEﬂlyl amdzqomﬂaa @rbofybte conrtol of ant hracnose.

15 I n*ach eval uati ¢ lommaz ‘B?(‘b @H“‘“‘IB‘EFSedi n treatment b an
aqueous control soI Iﬁ%,ﬁy&| ohexanonesand the surfactant bl end
in the same respect |1many¢—a&mmni(4,ah)qm;1e The resul tg—of the evaluations were
as set forth in the follow ng table u5| n4q the 20 foll ow ng di sease

rat ' NGy Sysi,fr&? es»f: tive tnazoloqum me co so eyaluated for the control 530
1- sever e 2ofuCEaaa 1Y pRROHE 6F i %seas"?'w Stddrium tumefaciens) on
_ tomato plants. Each such evaluauon was conducted in accordance with the following
procedure.
Three tomato seeds were plants in sand in 4-inch plastic pots, and later thinned to
55 two plants. Meanwhile, an inoculum of Agrobacterium tumefaciens was grown in test 55
tubes in homemade potato dextrose agar. The cultures were then flooded with sterile
water to make the required amount of bacterial suspensions, which was used to inocu-
late the tomato seedlings at about four weeks following seeding. The inoculation
' was - carried out by dipping a small insect mounting needle into the bacterial suspen-
60 sion and then passing the needle through the stem of each tomato plant. The plants 60
were then removeéd from the sand and the roots of each placed in an aqueous solution



25 5-no di sease
25 In the control pots, there was uniformly a heavy infestation of
ant hracnose on the cucunber plants. Phytotoxicity was uniformy

non-exi stent or only slight in degree. Where nore than one evaluation of
t he sane conpound was conducted, an average is reported in-the table. 30

TABLE 1 R 30 Control of, Ant hracnose
Di sease Conpound ' Rat i ng
9- Chl or 0- 4, 51%i hydro-s-tri @(4 3- a)qdﬁﬁ‘b?ﬁpne 5 35 B2

9- Met hyl - strlazol %43aq ﬁ 35 .
: £ ' taining the gest " chemical in a coicentration of 40 o
1,5-Di nethyl -s- tr' gr&?fﬁgf}ﬁ“m Eﬁﬁ,&ﬁ’é and 00&3 percent surfactant, and sodium s
5- Met hyl -s-tri aZO|cm6ﬂHe3n éi):(ﬁ!dalnﬁ ftioh l&ﬂeﬂ&@kcem‘ The plants were held under normal green- -

4, 5-Di hydr o- s tri dout opdi ¢ maqtmen,oior about ten.-ldays At th1s t:me, each plant was 5
o 0 ence of crown

5- Met hyl S-1 r azol Bsfxied:g taﬂeql conduc@gsby placing two plams in a solution in a

s-Triazol o(4, 3-a) Q tést) ﬁﬂse, QJhxch solution contained all i dlents except test chemical. This 40

1-Methyl -s-tri azoltesn( ﬁbéws lﬂlrll arm tteatai in all other reqﬁects exactly like the tubes contammg
| - Et hyl -s-triazol 8¢

| -Trifluoromd? hyl 48 EE %ﬁg}fﬂoﬂmﬁﬁén lllc:lv:;ng :ﬁgvl:éd ug%g 10
s-triazol o(4, 3-2a) G#A s| off @ro @aﬁf in all instances either- non-existent

4,5-Di hydro-1-neth b@&rlst shgbdyodlegl(eel eScepr) jati megieriata ephytotox3city was noted in the case 45

| -Chl orotri a | 0( eg)yggé g@e )qumohne, 1-methyltb{1¢-s-tnazolo(4,3-a)qumohne and " 1-

5- Chl or o- s-t azo SRR RO RHEe: .5 - b
1-Vinyl-s-triazol 0(4 3-a) qui nol-i ne TABLE 2 3- EXAVPLES 62- 74 50
Representative triazol oqui noline co@mnhdf;&meGaélI so eval uated for the
control 50 of the causati goa ogen of crown gall di s A 5¢ (Agr obact erium
t umef aci ens) ,9n tomato pl av‘f golg(u@ %inﬂ@k&rﬁ?& ucted in 20
accordance wth the foll ovmm\geﬂmtﬁi (ﬂo(4 ﬂﬁﬂfh@m&%’o seedss were plants in
sand in 4-inch plastic pot&;Methyits-iriazalo(4.3-minneliek t 0 55 tho plants.

Meanwhi | e, an inocul um of A&%‘;ﬁ-s-ma 2 gﬁmqu ens was grgown in test 55
t ubes i n honggrade potato deiw‘qét Ures were ¢ hen fl ooded with
sterile water to make the rcgmo -1-0!1‘ bact eri al suspensi ons, which

was used to inocu- late th B"a ligt about four? weeks:- foI | owi ng
seedi ng. The inocul at |_on __m R‘hﬁg‘“ smali I nsect nounting
needl e i nto gfe bacteri al sp.mqur. 10(4,3-a)q1§d0m{a a en passing the needbe

t hrough the stem of each t @fxifloorpheiryl-s-trikfpdp(4:3-gatiline50 wer 6 t hen r enoved
fromthe sand and the root £tk "E’&H‘P(‘b? ’c‘?&‘é’?fh?"nl #Pomiteous sbl ution 12
1, 374, 369 EXAMPLES 75—7A2 in a large test tube,

t he sol ution cont ai nvm@ui lee thé%feseﬁh&ﬁﬂzﬂﬁjmnblﬁeacoﬁﬁd%ﬁ&nﬁ&atdvﬂﬁtd&f fofl Ghopm .,
0. 067 perceng> cyc Pm&@frwwéery aﬂdﬂﬂ(@@@@%ﬁm«’@em begnsy Thecvalpationsared: @odi urms

chloride in a cond r of 0..8 The ts heI nder
nor mal green- hOU§§d1§]g§’l ,,F o sml,f it se were Bme‘p ggfww%%ﬁﬁ'f %é%@iays At
this time, each plyamg plaas ib the form obseubmgndmbxof a&msnm&x I;&eaﬁﬁmem of .

crown ga| | dé&eas @xamples 47—61 -and containing 400 parts of glbﬂlcg% ed 59/
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di sease. Phyt ot oxithsi sape yating foplesads| in ipregivusrryemplasi Inbthe contyols, abei lsarenlam'oumof only
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of l-ethyl-s-triazo ul I'Ne; TABLE3 = -

1-nethylthio-s-tri azol o(4, 3-a)qui noContael; of Poekledy Mildew D; o
- : o ' . Disease :

55 Compound Rating - 55
S -Methylthw—s-tnazoio(4,3-a.)qumohne 3 :
1-Propyl-s-triazolo(4,3-a)quinoline : 3—-
-Chlorotnazolo(4,3-a)qmnohne . 3=
: EXAMPLES 78—116 .
60 Vanous triazoloquinolines were evaluated for the control of rice blast (Pmczdarza 60

orysae). The evaluation was carried out in accordance with the following procedure:
a soil was prepared by blending together equal parts of masonry sand and shredded

>
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1-Cyclopropyl-s-triazolo(4,3-a)quinoline
-Butyl-s-tnazolo(4,3-a)qumolme
4,5-Dihydro-9-methyl-s-triazolo(4,3-2)quinoline
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1-Vinyl-s-triazolo(4,3-a)quinoline
s-Triazolo(4,3-a)quinoline hydrochloride
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1-Ethyl-5-methyl-s-triazolo(4,3-a)quinoline
9-Chiloro-s-triazolo(4,3-a)quinoline

%@ﬁ%‘ﬁ? tri azoI 034 3-a) qui nol i ne
uinoline

Baamiiﬁxolﬁ:é-lkam;»heedl I n

EXANPLES 78-116 60
of ricédbl ast

d out in accordance with

34+

1$+t op-soil. Th&%soil was

A i cefseed. The seeded pots

onS4Lor about two weeks,
?s in each pot. 45

by

3
4
4+
3
4+
3
5
3
3+
3—
ya
4—
34+
5
3
4—
4
5

50

55

60



Al so, an aqueous suspension of conidia of the rice blast fungus was

prepared. 5 The fungus was cultured in petri dishes on rice polish
agar at [err] After eight 5 days, each plate was fl ooded with 20
mlliliters of distilled water and the culture sur- face was scraped wth a

rubber policeman to separate conidia. I n each instance, a treating solution
prepared as described-in Exanples 47-61 was sprayed onto the |eaf surfaces

of the rice stand in one pot, =z wed to dry, and 10 the foliage then

i nocul ated with the aqueous nsi on o]_ % | dia of the rice blast 10
organi sm Iméarh instance. . the treating ’§7(§fﬁ ion contained 400 parts ofl
the conpound per million parts. of um j‘ltfzgn .by. wei ght* The pot vva
pl aced in a noi st c hacdagin oatthe[ﬁ!iéioloq foebef@‘{pl&éarﬁyac&mﬂ@,mﬂlhenq
returned to the gréemn@menmmwedalm c:ahtr roeertth(ua&ewmrniapliedons for
six days. At this s°11 f‘hﬂp‘ “W% eva“atﬁ’éfd qP%“l d‘ge ive\fanh t he
same di sease ratl NEhes “ias BT a'ﬁ,d% ﬁ'ﬁﬁl&(ﬁgﬁ i mmntrop
was conducted as fimin Qws;d QeLhkerd)GiSh Werb QorSHRhE Y. zkﬂman _

aqueous sol ution ofer @ @kdﬂdn@olaqumhﬂwom Me@rd—ozS andol2.5 pounds per

sul f onat e- nonjsoni c co ‘ggeejlegﬁ fgi-]ﬁvq{ ﬁép_ld | _th_f‘o
pots were treated z)!'ma os 10

reported in the fobﬂe@dmgﬂgzamabi end Mﬂtmad m@fcha&ﬂ):er at 18°ct h&s&q&ig 'ﬂé&%lms wer e

conduct ed sinultan then, l‘e&P‘fedtae%tasam héméqr grﬁehi@uagrmnmsedor @etheront r ol

pots showed et ensﬁmI %ﬁlﬁ; P ‘Qg‘ﬁltgiﬁ tf, m4dss FRRE o ci ts

was observed; howev The&nwae g Flick fg,‘rhegogtrmhg},gl ght

phyt ot oxi city. TABirted dBlyseitise &fgeous solutlon of the same concefitdtipD uﬂdhanol In the

Rat i ng control plots2 gmesoxmrqjﬁqtens1ve symptoms of rice blast d1sease

s-triazol o(4, 3-a)qui nol'i ne- | - car boxyl ateTAﬁT.Es :

1- Met hyl t hi 0-20- t r i azol o(-4omtrolpEIRice Blabt) Bie-plant Soil Inc&;torated Apphcauon S 20
Chloro45d|hydros trlazolo(43a)qU|noI|ne 5 I}ateofof- I

thyI -triazol o(4, 3-a)quinoline __ 5 2Z@plcation )

ri azol 0(4 3- a) qui nobbggm | - &p;gd&;e g‘:tfnasg" 30

-Di net hyl -25-t ri azol4g( hﬁr@s}(ﬂi&omal,a-a)@umhne 3 25 25

thyl s-triazol o(4, UI nol i Lo 3e -_125--;_- 3

t hoxy-s-tri azol 0(43)@ df‘?fBlP@ﬁe*)q“m"lme A B 31

- Di hydro-s-triazol o(ﬂea,yp,)tqhg mfxlgl.dy@molme .5 35 557 4+ _ _

riazol o(4,® a)quinoline-1-thio : 3. 125 3— 3035

thyl -s-triazol o(4, %‘Cab"f?tﬁ’%l‘}idw-mamh@3'a)<l“1n°hne4 B S
i azol o( 4, 3-a)qui nolin-1-ol EXAMPLES 121123 ' ”-125 ' 4+

thyl -s--triazol o(VaidusagfGhe fHakolod@noline compounds to B ‘emy oned in accordance with
hy| s-tri3szol ohdp se Iwen:savaluated for control of rice blastQPiricularia oryzae) when 35

i azol 0( 4, 3- a) qthP o Figa-saturated soil: in’ which rice was growing. _ 40
{owy- . ot Iyl mgs T P t?&e ‘Xﬁl ﬁﬁ}@ 8 ﬁnﬁﬁi ‘t’ﬁrtiuléﬁlﬂftﬂg et which was

opyl -s-tri aZO|®(ldLI}Z@d awl Hoﬁhe conditions. |

i f1 uor ometdhy| - s- pAboptz tgimeen; perrdiiig), mh;e seedlmg# wefét prgaked. Trestment was 40
i azol o( 4, 3- a) q dl}(’il g% mgar t&glsoxl i ea t a treating solution prepared as -

5305253055075

-

ollowm treannent, the plants :
- Di hydro- | - net Srodulaked s desaﬁ:ed in Examplesp;%n— - 45

m no-s-triazol ol aadar)acpdumcal mm chamber at’ 18°C. for foﬂy-enght hours. The plants were .
| opr opy! Ss-tr @Zf? éondftlons and" hgld ‘for five: days, at which time 45
y| s-triazol o Qg" cger%jtx ""n presence; and if present gegree of severity, of symptoms

hydr o- 9- met hyl 'ﬂnéerfelﬁﬁaéscﬁe{‘a ﬁ&bﬂé&bmﬁhl Aot wilalso conducted for each '
-Trinmeth | - S-Tety é’!(ﬁo c@msxa:)r uf nwged -pfean - aqueous Solution  containing 0.5 percent .50
oro-s-tr azol 8 of ‘the evaluations are geported: in the following table. 50

2- Et hoxyet hyl ) - s((:?] 701 0( IH'?YSS howed friTYe  fige blast dfs‘ease symptoms.
Iorostrlazolo(43a)qumo||ne TABLE 6 5 L

t hoxynet hyl )-s-tri azol o(mﬂﬂ)OQMImcﬁlaShéoﬂ Surfacg Abﬂxcanon .

nyl - s- trlgzol o(4, 3-a)qui nol i ne : 34+ Rate of 55

Tr| azol o(4,73-a) qui nol i ne hydrochl ori.de S 3- %ﬂﬁ‘;&‘m ﬁf j),sease 5
F

Iuoro s-triazol o( 4, Gemppadi nol i ne ' 4+PcundsperAcre Ratin,

g

-Ethyl -s-trazol o(4, 3-8} RHW‘#@J‘F-FW@‘OG 3-a)qum0hne 4 %gs 4+
60 _ Lo 625 4— 60

9-Chloro-s-tr1azolo(4,3-a)quinolim:'- R i 4—.

6.25 3+

>°‘:j3

29
-0

_\IU'I
_©D

N

COUERRPROUIARRERRAOIERTNO TROUORANOR®O OO
—~~
SI‘I‘IQ



5-Chloro-1,4-dinethyl-s-triazol o(4,3-a)quinoline 3+ 60

4- Chl oro-5-nethyl -s-triazol o(4, 3-a)qui noline 5 60
1-1sopropyl-s-triazolo(4,3-a)quinoline 3

| - Et hyl t hi o-s-triazol o(4, 3-a)qui noline 4-

1- Et hyl -5-met hyl -s-triazol o(4, 3-a)qui noline 4

9-Chl oro-s-triazol o(4, 3-a) qui nol i ne 5 1

1, 374, 369 ' . 14 EXA S 117-120 Certain
of theggrlazolqu|noI|ne conpoundqupyae enployed in accordance magh t he
presen : o 6 e 6 Fen

appl 1€d to the soil prior to pI a‘nBLEgs (cdoil) t hese eval uations, a quantl ty of
the respective deFrflubromethyl-s-prenieihvelquinhlissol ved |2gset hanol4;+ t he sol ution
sprayed with a i1 bi zer nto soi rotatirfg in a drum and
the soigd thus trgg °"(’:14§%1h¥‘} %'"0}15’(4’ %)ﬂm?og nd pot% shavi ng3no drainage hol es.
Fhe procedures were such as to constitute a specidased nunmp- ber of pounds of
t he triazol oqui noline conpoud per acre - 25 and 2.5 pourds per acre. The
pots were then seeded to rice (variety, Nato) and-held u@ier typi cal green-
10 ipouse CoOndttidQRRiaboRNa - NuindERks, at which jg e the gy ce seeddings
were inoculated with 10 conidia of Piricularia mSzae, t4he preparation and
i nocul ation_as described jn the precedl ng exanpl €2 and Betd in a noi st
chanber at [ eyosputiehphyomsicloaphsHyedhour s. The pots were then renoved and again
hel d under greenhouse conditi pRAMPEES apifagr five days. At this tine,
observasi ons f ¥aricds S;eaEerﬁﬁhtefriaiojb tﬁﬁﬂlﬂe mmbeundse&tel évaluaede for Sthélib 15reported

bel ow usi ng eﬁf?é})’ magopt ense ‘éas Wh f“-slP*‘—C'ﬂVe "—ﬂaz°1°-
15 There werdiEHE EFH ar‘lﬁ;ﬁ O ilgd “’f ontrol
Utilizing SQihtiohd ea ﬂlt)éu Mk qmeeu&]ssce déﬁtfaﬁ&hso
concent2pat i mmfmtﬂye@htamal OSImrcedn@fmdmnoﬂ @hd ppm@matdimeﬂepevmeofaket ens?‘?/e
synpt ons of PP ff Ia% BLE o separate 125~ Cﬁptrol of Rice :
Bl ast , Pre- lfllse M&Hseed added (Vantyx,lg te of
Appl i cat i on Baéh G0 pdrdEI and at which time the rice was
Pounds 2per Acau@dlaad ln negd 2h tap Water D| hy dro-s-tri azol 0(4 3-a) d%i nol i ne
The treated seed ﬁu plahr;ted 4—1nch squar% 1pots ahr;c(ii held urll1 r
= t1ons emerging rice see reached a
9 Chl oro-s- tt?ﬁ‘%&sﬂﬁ“?&& days afte% sfedmg) they % mnculaned with 4+ 12.5
3+ 1- Met hyl -a.Sfuhg’al fEgh ﬁceqm a@ mﬁce blast) prepared as in EXamples 78— 4+ 30
12.5 30 136. The Plants Were myhdr ot $8°Cy fon Aeriye gﬂlt 3- aPfui nol i ne

h ch th five
. 25 01?; fe eil eva;}r’a sease gz&rh(gggl tg@ Jl §%3 am i
triazol oqui ye accordance : t he

pr esent | nvent lImBadivEtd’se tlemawlvenaﬂead répmcatesoﬂd @l coptrols: |(¢)ewhéra$ﬁta1(uﬁk r i cuI ari a
or yzae)? g’ gléf‘ea Pﬂn@dafﬂool mercegn a@@XI#hYlﬂm @Fhltsfam%%gl?&w o | i B whi ch
0

ri ce vas gr T TR, WA und pot's

havi ng no drai nage soi | el N al ne ter sat ur at ed

~condi tion throughout the test whi dPABWs? conduct ed under - gr eenhouse
conditigns. 40 - About FedPekdivalipsipy after seeding, the segglings
~were treated. Treatnent was 40 nede by pour ,ﬂ{fﬁfﬂﬁ) he surface of soil in

each pot a treating solution prepared as desraifSoli-n Epaegd es 117-120. On
the' third day f@mpawdng treat ment, the pl antos, inegpen. i nod‘aﬁrated with a ;
pat hogeg suspens"i%ﬁl%‘?"%p‘&faé@(ﬁ%”)ﬂ'é@éﬁ bed in Ex3Bl es 78% 116 andégl aced in

a noi st chanber at [err] for forty-eight hours. e pl angi were 4 t hen
returned to nor mg-Didydenhethgle- e B apnmolhad hetmd)of or fiwe days, at which
time 45 500 41—
_ 250 3—
50 9-Chloro-s-triazolo(4,3-a)quinoline 1000 4+ 50
3 . -500 4—
_ x - 250 3+
9-Chloro-4,5-dihydro-s-triazolo(4,3-a)quinoline : 1;)00 4+
: 00 4—
55 250 3 55
' 1-Chloro-s-triazolo(4,3-a)quinoline - 1000 4
: ' 500 3
250 3—

As discussed hereinabove in detail, the compounds to be employed in the practice

60 of the present invention are synthes1zed from 2-hydrazinoquinoline and 3,4-dihydro-2- 60
hydrazmoqmnohne starting materials. These compounds are defined as being of the
following respective formulae, wherein R* and R® have the meanings set forth above.



they were exam ned for the presence, and if present, degree of severity, of
synptons of rice blast. Three repI icates were run for each test. A control
was al ed for he control co f .an
aqueous sol ution containing 0.5 percent 50 of ethanol, only. The
results of the evaluations are reported in the follow ng table. 50 Control
pots uniformy showed extensive rice blast disease synptons. TABLE 6
Control of Rice Blast, Soil %éiﬁgace Application Rate of 55

Appl i cation pf Conpoylgs 4 - Di sease Conpound 16
Pounds per ; - : i - s
4+ 12.5 4 60 . _ ' —~

6. 25 4- 60 9- Chl oro-s¥trifazol o( 4, 3-a)quinoline L4

25 4- 12.5 4- 6. + 15

1, 374, 369 K| - 15 TABLE 6 (cont.)
1-Trifluoromethyl-s-triazol o(4, 3-a)quil ”"225 4+ 12.5

2 9-Chl oro-4,5-di hydro-s-triazol o(4, 3-@)quinoline 25 5* 5

12.5 5 5 6.25 4+ 5 _ 4+ 2.5 4-
1.25 3- 10 1- Chloros trlazolo(43a)qU|noI|ne

25 4+ 10 12.5 g 4 6.25 3- *Substanti al
phytotoxicity observed. EXAVPLES 12§- 129 X B Various .of the present

triazol oqui nol i ne conpounds were evgl 3t heir 15 effi cacy in
controlling rice blast when applied t& ATlMseed. The respective
triazol o- quinoline conpound to be evalhjuated was di ssolved in ethanol and
diluted with water containing 0.1 percent of poI yoxyet hyl ene sorbitan

monol aurate to o Fé% Ldag. bk S@ypound in
vari pus concentrg.ou,&g 'ﬁiﬁ;—,}g i‘*é‘fiﬂé aﬁ&m; ‘%ﬁ?’r‘% e@%ﬁ@&ctﬁm5
percent of e¥hanoif Zadﬂbrta mmﬂatlﬂﬂ msn'a podfertell gyntheti@ frethod for 5
pol yoxyet hyl ene 2 ?%Pﬁﬂhﬁ‘g ‘I*\XE"M‘WW‘!“P‘F’I hygeriee igreagsb Fitk 8| ut j on
werejplaced in a é’t&’a‘r I|I|ter Erl enmeyer flask and 20 cc. (about
12.5|/granms) of rice seed added (varity, N8
shaken for forty-eight hours, at whic
rinsed with tap water. 3
The treated seed was thereafter pl anté INGh square pots and hel d
under typical greenhouse conditions. Wen the energing rice seedlings had
reached a height of 3 to 4 inches (about lfourteen days after seeding) they

L s R R A

a) . sEach fl ask was st oppered and
b4re _pi ce was 25 drai ned and
25

noi sf chanber at x{e@ﬁ«n]texﬁnranfm; seprgidaibly condietecha:t te@perapure. \ithie d:jrdﬁzhey wer e
retufned to the gqaeéﬁ hYé’laE oF 3¢ 2 5f b?ftthI’iaV@ dhg zeactiph @ thet hen'
Coal ot ed Tor i SRS O SRR T U e o e
precedi ng exgrrpl &fon procedures. 15

In all the foregoing, the 2-hydrazinoquiholine and 3,4-dihydro-2-hydrazinoquino-
line compounds have been described as being of uniformly one structure. However,
it is believed that the compounds actually exist as a tautomer:

\./l_""—““z \NJ_"—mz |

20 and such a tautomer . can be used in the synthesis of the compounds of Formulae I 20
and II.

WHAT WE CLAIM IS:—
1. A plant-pathogenic organism controllant which comprises an active agent and
a dispersing agent and wherein said active agent is at least one s-triazolo(4,3-a)quino-
25 line compound of the formulae - 25

or




—_——— .

In each test, th licates and two controls: (1) water
contai ning 35 ﬂmﬁmz!m, E@ jﬂFnol and 0.1 percent of pol yoxyethyl ene
sorbitan nonol aurate;¢ amd » plain water. In the control plots, there
were extensives synptons of rice blast. Thg74g®ults of these eval uations 116~

were as set 1orth 1n the 1ollTowng table. TABLE '7 Seed- Soak Eval uati ons 44

Concentration of - g C,
40 Compound in Treating Sol u- Di sease] Co
tion, in ppm Rati ng 4, 5-Di hydro- an gllR: )

1000 4 45

500 3+ 45 250

4,5-Di hydro-9-nmet hyl'-s-triazol o(4, 3- a)qd!’nol ine 1000 4+ 500

4- 250 3- 50 9-Chl oro-s-triazol o(4, 3-a)quinoline

1000 - 4+ 50 500 ° § 44- 4250 3+

9- Chl or 0-4, 5-di hydro-s-triazol o(4, 3- a)qu X 'heR3 1000 4+ 500

4- 55 250

3 55 1-Chl oro-s-triazol o(t‘, ‘ ipne 1000

4 500 250 3- As di scussed hereing etail, the conpounds to
be enpl.oyed in the practice 60 of the present invention are synthesized

from:2- hydrazi noqui noline and 3, 4-di hydro-2- 60 hydr azi noqui nol i ne
ng mat eri al sMafhetetheo M&mmelmde&ndnéﬁ-ddydﬂg@rhxgramoth@mf chirowi ng

tive fogmul a%unt‘\lgﬂqg? él} e o mazme owever, ngpj\egeﬂ ot} F}BH lﬁ, m%}or 156

369 the preparation of the 3 4—d1hydro-2—hydrazm %@éﬁ with a
azi noqui nol i nnicad)4ldiB yddocelbiyeir:0- 2- hydra2| noqui no ne com pounds are

for exanple, by reaction 5
i pfa preferred synthetic

-"c

asy

rret;:hod for 5 the preparation of the 3,8 ~Q-22 hydr azi noqui nol i nes,
hydrazine is reacted with a 2-thio-3, 4-gil rsbstyril: [err] The
reaction is conveniently conducted in a |i gl thf&acti on nedium water, the
10 - loweral kanols, and ether are suitablfe. "he reaction pr oceeeds under
a wde variety of 10 reaction tenperatures, but is preferably conducted at
room tenperat ure. 'TheTHeymlscticn is Eomvamientle cand iied liqmdtx’mndmyﬂedame varer,abe a sal t

of hydrazi ne.10The legkineln 2ad Qgssw 1 sxche@ vsfﬁ lfzgi’rountlg
but the reaction |§n% Q%?Kffg I@i’séﬁﬂsﬁﬁ‘gf § ﬁf@, O s the
Separ ation, and, & ih @Guimpledulat afietintsObut th ﬂa&ﬁm ertlf O withl S
tion proc edur es.  excess hydrazine. Separation, and, i des1red, plmﬁcanon, are conducted in conven-

|1 thel5 ced |.i
34l Gy o hye g ﬁ?ﬁ F s mg ”em:%dmwﬁmmeu e

of uni formy one sirisigdlieved tharl@wesmpoundst actuall t eve utoalazt t he compounds
actually exist as a tautoner: [err] 20 = ‘and such a tautoner can be used
in.the synthesis of the conpounds of Formiaesl 20 pnd Il. WHAT VE CLAIM

|S:-"- 1. A pl ant - pat hogeni ¢ or ganj, Nttow; roI I ant wﬁ\ —elpnpri ses an active
nts and _

20 ang ;tlxch a tautomer can be used in the synthesis of the compounds of Formulae I 20
an

WHAT WE CLAIM IS:—
1. A plant-pathogenic organism  controllant which comprises an active agent and
a dispersing agent and wherein said active agent is at least one s-triazolo(4,3-a)quino-
25 line compound of the formulae 25

or



a di spersing agent and wherein said active agent is at |east one
s-triazol o(4, 3-a)qui no- 25 | i ne conpound of the fornul ae
25 [err] or 16 1,374,369 [err]

V hese 2-hydrazinoquinaline and 3, 4-di hydro-2-hydrazi noqui nol i ne
c

pounds are thensel ves prepared in known procedureg: as, for exanple,

‘S‘zﬂ[ ﬁg;:ltLogg;)”lﬂllf"]"mmwuﬁ“'gga\rlwai Ihogyg][ atZIhgf ‘.Hovve , in a preferred

3, 4- dighydr o- 2- ﬁyd?ai]nth|nor|neslynxdra2|ne iS reacted with a 17

2- t hi o=3#A=drhydrocarbostvrt—ferri—The Teactionm 15 conveni-enty -conduct ed
in é‘(qu|d reaction medi um watef, the 10 | ower al kanol s, and ether are
sui tablig. The reaction proceeeds tnfer,a wi de variety of 10 reaction
tenperatures, but is preferably ~"-=§ at room tenperature. The
hydrazine can be supplied as theg or as a salt of hydrazine. The

M| ecul ar anounts, but the reaction
is conveniently conduct ed with eXtEQth¥nrazine. Separation, and, if
desired, purifggcation, are conducted in conven- 15 tion procedures.

15 In all the foregoing, the 2- hydra2|nqu|noI|ne and.
3, 4- di hydr ong-thy @hsgolosisaiycieogpsabl Fﬁ@mggﬁ% A @'1¢3w bed as bei ng
of uni form g B ﬁékgﬁ% Sof b Fo el » conpounds
actualsy exys reﬁ@mﬁn@, 10-of ;_:&t%&o,hdmaﬂd.als,twhlmytoaa;-em;er ca® be used
i n the syntReesdpmseok. m&wgmﬂmwﬂudﬁ§ra€umehuﬂd@mm of Gsafed - hyro T VE CLAI M

1S: - 1. A CdfﬁvtP?S‘ (}'ﬁ‘ﬁ’tﬁﬁgl @i fses an active
agent and ﬁm%;m‘%ge mogﬂ I Ve ggeln.)’ {I;IS at |east one

. S- trlazolo(4 3-a) qui no- I|ne conmpound of the fornul ae

25 [err] or 17 1,374,369 |

[err] @and. the phytol ogically- acc t bLe mneral acid addition Sajpt s

. thereot, wherein each [err] independently represents hydrogen, halo, alkyl
- of [err] al koxy of [err] fornyl cyano, trlfluoronethyl or substituted

33

- 2met hyl of whseeinf Bt mrefntesp wmma o8: alkyl o{ GG g% no, allkyam no
~of [err] c lol : de? Lhadr esent s
- hydrogen, agekaém yd g&YL]kyl% kxy 10 bublecx! <6, ﬁb‘ﬁ)thata| koxy of
Ferr] M‘er capt mpreah b. IR groogs cn}-, o b @ﬁneﬂathgforamnméeﬁmf al ky¥® of [err]
~am no, (atiqalyl’wg Sul{l@ﬂo the;&ail‘:g)& t lmﬁwﬁt ri-
- f1uor omet hyhore o ek SRS b, abl RY :ErglP ety olbdr than, hydrogen; and. (3) that.
[err] . innboth. Formulae I.and IF at. least.one. af Rz and the R*. substituékfiat) -@bsmon [ err]
repres®nt s :sm&enmhydp’g@as& um or - [err] or, a rad| of20t he

naro ke S R TR e o

each [err] |nde- pendent |y repres ts,hydrogen, alkyl of [err] or halo,

subject to the limtation that 15 g f:not nore than two [err] groups

represent halo or alkyl as defjaneg ~f@regoing defini- 15 tions being

. subject to the further I|n1tatg S that in Fornula,| not nore than
three of [err] represent a noietyystl han hydrogen; (2) that in, Formula

Il not

25

’11:: -

and - the .- phytologically-acceptable. mineral ; acid . addition:. salts. thereofg wherein: each
R independently- represents -hydrogen, .halo, alkyl ofi: C,—C,, . alkoxy - of C,~~C,,
formyl; cyanoy: trifiuoromethyl;. or substituted methyl: of :the formula -—-CHg'Y" wheérein
. Y-. represents : aming; alkylamineo:: of . C,—C,,.. cyano,. hydroxy; . halo, .or.. alkexy: of : -
30 C,—C,; R? represents hydrogen, alkyl of C,—C;, cycloalkyl: of(Q,—C,, hydroxy, 30
alkoxy of Cl—Cs, mercapto, alkylthio- of .C,—C,;, benzylthio;: halo; amine,. (alkjil of
G,—C,) amino,. difalkyl of C,—Cs)-amino, carbamoyl;: thiocyanato;. acetamidoy: tri-
fluoromethyl,. or. a-:radical of-the: formula .



nore than three of [err] represent a noiety other than hydrogen; and(3)
that in both Formulae | and Il at |east one of [err] and the [err]
substituent at the 9-position 20 represents hydrogen.

20 2. A pl ant-pat hogeni c organi smcontrollant which conpri-ses—an—acti v‘e\

agent and a di spersing agent and wherein said active agent is at |east one
s-triazol o(4, 3-a)qui no- |ine conpound of the forﬂﬂlﬂfﬂlﬁﬂllll“lmuul

25 |1 and the phytol ogically- abl e m ner al ts.
thereof, whgrein each [err] imnt Ii)gﬁggresents hy rogen . hal o, aI I;yl
of [err] = ._ = g .
met hyl of the formula [err] V\/nerel ny represents am no, aI kyl am noo of ,tu
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