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EXAMPLE 2 a-(4-Methylth10phenyl)-u—phmyl~Be pl anted4in rowst 30 feet4 | ong. Tr eat ment s

A field tri aPyidnsmethagol Ly
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t he un-

treated rows

[err], [err]-bis-(4- chloro y%gl) 3- ;%{)plled using a 3-gallon
conpr essi on :‘n?;"g:ﬂml agalﬁ Erys? phe cichor- sprayers.
Dusts were applred usi ng a Hudson

powdery

f or mul at ed

acearnm the casual

cr aﬂmtltws-‘pmyl-}pyndméxdcdmw on squazsh.

F‘“ﬂ%ﬁ‘ﬂfyansgflﬁre of one

The fungi ci dal

degehlasideri ne the were applied to alternate rows with
?Iﬂ" Il &L] - bi 5- (4-chl orophenyl ) -3- pyri di ne- '
L‘?l)gpry%‘ﬁvrg The spray 5 rret hanol and

or gani sm of

conmpound was
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EXAMPLE 2

A field trial was run to detefmme the

efficacy of wje-bis-(4-chlorophenyl)-3-pyridine-
methanol
pyridylmethane against BErysiphe cichor-
acearum, the casual organism of powdery
mildew on squash. _

The fungicidal compound was formulated
as a4 25 percent wettable powder and used at
that rate gs indicated in Chart 2 which follows.

In addition, wybis-{4-chlorophenyl)-3-pyri-
dine-methanol was formulated as a 0.51% and

2.0, dust, respectively and applied to the

growing squrash
Squash, Early Yellow Crookneck variety,

and . wyo-bis-(4-chlorophenyl)-3-

were planted in rows 30 feet Jong. Treatments
were applied to alternate rows with the un-
treated rows acting as guard rows. The spray
was applied using a 3-gallon compression
sprayers. Dusts were applied using 2 Hudson
crank duster.

The liquid treatments were properly meas-
ured and brought up to a volume of one
gallon and applied to 30 feet of row.

Evaluation of the incidence of the disease
was made by two observers.

Results are shown in Chant 2. Column 1

gives the name of the compound; column 2,
the rate of application; and columns 3 and 4
the percent of powdery mildew observed.

20

25

30



10 as a 25 percent wettable powder and used at gallon and applied to 30

feet of row 25 that rate as indicated in Chart 2 which foll ows.
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EL—237 2 sy we |08 | o 0 0 o

BL-237 |3 s | 20 1 T | 2 1

EL-237 | 4 Co» ] 3.4 0 00 ] 0

BL—237 | - .5 .| -2pounds/- | 1.0 0 5 6 1

gallon - : '
-. "EC -
WP = wettable powder, '

EC = emulsifiable concentrate



Contr ol 1 13 37
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0 0 0 EL- 237 3 . 2.0
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131. 5C. ' reactiom mxXture by =
conventional extraction a- (2,4 - Dchlorobenzyl) - a - (4 -

chl oro- procedure. 40 phenyl) - 3 - pyridinemethanol phosphate.
Alternatively, a diaryl 3-pyridine nethanol - Mel ti ng poi nt: 188-189C.
is heated in a MXture of gl aci al acetlcl,wwd?y 105 (2 4 -, )
Di chl orobenzyl_) d%gn?l trat €d nydrochirorice actd,anmt—47
percent Bmh gbl noI sul fate. Mel f= aqueous
hydriodic acid 0§ nllneduce the h dr- o>§y . i ng po1-1'(£"z)a-__ 52C. _ LU
group, as tau htBo IY‘% apyridy! llpegmn@atent 45 a - (2,4 - - .
Di chl or obenz d(lo 05 0- yridyl (27, 895 (Dece '20; '1955). = l
phenyl) - 3 - pyiéﬂhdienmglwmmn |p5,f,1ato by It- V\hen't"’f"? 3t hane car bon .
atomis tetra- 1@80/005mm |ng 0| nti-172-.174[ err

substituted, naphthy ethyl 84'—@2 1°°a1kY1 Ce—Cy
Di chl or obenZ)} ofabght 70;%%?%“ y ?%a B%gfgk%?gg °§%°;fﬁ‘ﬁ§mpﬁ{’“d§} @m%ﬁr oA o
met hanes in fahe bx)»phenyﬁ ap)shdnﬁil-rmrret hanol p - toluene- the
presence of sodPH#meeﬂiemcastm mmtde157?C/ 50 sul_f_qg),;}%%t%l ti ng poi nt :
215- 217[err](f5 L Rl gui ¢ gam ﬂm@ d@é ) - a--
phenyl - 3 - Dybiriyhihane. Melihp Goind | 750Wbd) CORR e 5,
met hanol . Mel ti ng??ypnis(a,t{ i heﬁ;ﬁ)ﬁ{emylpjrﬁine cycﬂﬁullgg?ﬁyglgact meeﬁ&g%mﬁﬁ X
a- (2- Thi enyF‘S)dm‘ﬂﬂeFd‘= alsenply ¢romhﬂpherv¥ldldyl3t hane
havi ng a boi | ? o 131_1 ‘ i{,ﬁﬁ‘y’hfg’ﬁ? ﬁ?m
point of 15 t’e 13]G - @dethll - Gy T hyd) geéa" ynd yl"
on st andi ng andmla&yl]mn h' _,qmﬂe hatvmgamlteu 2mybesubst1tuteﬂ mthloSéJ&rxﬁHacy lo-

- ph | mg;po 1638C.  70--71. B@. atoms, or nitro, C,—C, alk thoxy,
[1%” P eny ﬁf& e , ” \ methrlmg eyl % E’ti otxff 0
di phenyl net hane i |- orophenyl)phcncthy[]er b l‘T—ESd;']rradlc'als n ac1 Cﬂ@u&%f?pw )
- 3 - pyridine- Pyrﬁam rgchipeifie. | ridelyngi rmomf de’lxﬁ@eoﬂ.?’O [err]
met hanol hydro %%P OP/ET ng. -, ROl nt % % v;l;sof(da i wherein ﬂFEn¥
3 byt e ciitn e el o ST
a - (4 - Methyl sihibepys ompound in-108 parts phienyl, cycloalkyl, or cycloalkenyl radical and
125 pyr wg{ghq@ﬁgqeham contajglisigt 25 PDI Rtis a hyddogen atom. [err],[err].-- Bis -
(4 - nethyl - 3we1gl:§a£ &%‘ eroxide. The mix- | éstau%h’yﬁ od of claim 1 or claunthere—
°C. fora -
3 - pyridiyl SWEﬁ%n?h J\fv m}"z gnauon w1than1m;: 2ppfied in com- 80
Chl or ophenyl) li to-the @esiaﬁmﬁrc 4. The methodl& claim 1, 2 or 3 wherein
1, 175, 693 add e .a . Dyridige degiyativeliy Iapphedmem¢aane
1s e the et : nﬂ?n with an inert; and
Boiling point: dm% o Lﬂéll‘“?n e wh 85
tolyl) - 3 - 4p)yrng ydsmm&ma x1de rgn i ng pﬁhll yndm e form

[err] - Bis(4 - dk O!adl e‘ﬁty—bx))mph@ly " pydidatdy | of a comphosi wiﬂ@l the lasnigé | ng

poi nt of about that it i g‘hqﬁfﬁl the ofho g
chl or ophenyl ) - Prine 3iem 31:‘1%&:% fP mg{c’hlyl ﬂ‘?ﬁéﬁy] (1,’(33& u_g)z?
Clerr]-Cerr] 1®VHA'ilaWhEamIﬂumdr-echl ori de. hauluﬂa Qﬂblta henyl) - 3 -
cycl oal kenyl 45° Py, i8] éFmetthh foe rprotecting> plagts frgm  pyridinghe: ser-rc Ifzophenyl)-.

phenyl radi cal oomprises contactmg 3 - pgridine - metha 4110r1de, w,, -
Dot ophonyl ) - SERAEERIC e v Eﬁén “‘%&Tﬂrﬁw
0.05 mm 15 ﬂ:uowi?lgef 1a= - (3 - pyr| dyI) benzZy) - (34pyndmemem@ylr et ane
Melting point: 75-76[err]C. .- napht hyl net hyl %@[lmud]c -%;:}m q:foodilldnyd

{:

Clerr]-derr] 3- Bls(@ 4- di chloroph® 1 spray, said

1centr iluent and an
cycl oal kenylso Clerr]-d er kyl . derr] - Gl an mert
hydr ochl ori de. Melting pﬂ?lGS[err]C | wnmxafégwne &EREr 405 135 EaRe by

trifluoronethyl, pyridyl, of 2 tmm@yd )lquymvellane

g
s
Boi ling thienyl, berizyl “or phenyl rFﬁé'f B’aﬁ w prih osglelft ‘ﬁ‘%ﬂ all-l b,

| 31-135[err] C /Mﬁ Rl h?dx@ﬁ 6t]haloéen5ﬂ»ﬂl§or al hﬁerp)ﬂ 11wt
t he benzyl, hydroxyB' amifiq, eqyarjo, -acetvey, hsalrboxyl[ ecidally effeltive (aﬁaount e

h | d |caﬁap(q qlkop:& de@qedmclalm d
Eygpgchl gﬂ nggyh%\ﬁ ‘k‘r ,s,%?'?&ﬁhb@ﬁ; lﬁﬁelgafh% d soﬂﬁ"lg% ]fp"rﬁi“gm:l o-

ing point of about err : ”o b
Cerr]-Cerr] alkyl, rrethoxy, _ 3 - [[err] - BIS(4-

chl or ophenyl ) phenet hyI ] - ethoxy, nethylnercapto, ethylnercapto, tri- 70
25 pyridine. Melting point: 126-128[err]C. fl uor onet hyl ,
Cerr]-Cerr] alkyl -Sqerr]-, derr]-(err] -3 - [[err] - Bis(4 -

chl orophenyl ) phenet hyl - alkyl -SO radicals; or an acid addition salt
pyr| di ne hydrochl oride. Melting point: or N oxide thereof.

~~~r N 1 Y I L -



The N-oxides of the foregoing conpounds pyridine derivative is a conpound
of the above 75 30 are prepared by dissolving 10 parts by weight fornula
wherein each of Rlerr] and R2 is a of. the-pyridine compound in 100 parts
by phenyl, cyagpoal kyl, or cycloalkenyl iagigenl and weight of acetic

acid contai nimg agh 1 _ _ o
°"YPh°§Y) é‘zqgﬂg od of claiml or ¢claim2 where- ‘(\

hydrogen per oxi dex “THiE mid
tur exi s war ned g‘pnaé,lbou{;‘”lg’é[ e?omjt'c Ior about ei ght i A~@ai- i di ne

derivative is appial-aiin@-aﬂm 80phiyl haians. The reaction nmixture is
evaporated ta& aBO!hnzrtmnFo A mpp- ert diluent. smal,L vol une in vacuo
and to the rem%gng lg“ ;d&°§“’n Dgﬁ claim1, T&'@Merel n

added IOparts &R0 'Iah ous mx ure sai d pyr|d| ne derivative is
appl i ed~i n conbi @a-- Bls- 4+&1®oﬁh¢@bt—6d mxitd  eebiylmetiyhl €eCoetilicosikyb o i-afa-
tion with anl9 n@FT%“GI moydg@chlpmkrmweg mlfmmgonagémm‘keﬁ{iﬂ l{'?ggazt Hienyk obenerd PS
evaporated to dff %’é &{ﬂ 0P o b;gﬁ el Bod Phery] radic 3or 4 V\/nerequ
85 40 |ng are am 157oc/ . sai d%ﬁ’—me derivative

S appl ied int QS The radi cal "x-bronophe dicates of a

t dént di i
o Pne 2o fﬁ%ni fleh A *%‘g%&ofgggﬁi;;g S g S
ng,—ad, 58

to ‘the phenyl ra &:Blbnde Meltingl b tmisi? tpyn yl,

e (thi L b or henyl 5
> Where' n theop&itd(m—%%&/oos d%u-{- gD, e '\ﬁ

1. Azrreme md“s ‘%inﬁm?&m%ﬁggi& ggi‘lhﬁt;f ri’&ﬁ%%e . %’gw\ reena O

- bis(3 - imglpoint C: attack b geﬁu Mkmmdgcrs ralkslemethoxy,

ting 3 - }%I §xs¢4 rﬁBl° 1)p Xﬂ:‘hl emeﬂe % ylmsrcapto ul- 70
- susce i B wt;}iglgls ?ﬁto &i ?ﬁ%‘?’ % § 2Ic-lmo gﬁt'
nenet hano lpyridine & lor H:ﬁt dedr NiZokdevtrebAVi NG 1 he (4

- robenzyl) 294-a206°((2 4 - dichl oro- 95 2. To¢ |n@vbiodh ffd_wmrul avherem the
benzyl) - 3 - .pyr hi Ne 19 i) foregoing oompoun s pyridine derivative 1s a compound of the above 75

T

. 3 10 parts b t formula wherein each of R! and R?® is a
7. Aliquid an(gglﬁr?p@:: m%fj bﬁgﬁyloﬂug nf gﬂl enyl cycloalkyl, or cycloalkenyl radical and
with water to yiwei gualodﬁ.hnxsp lzsipanssw is a[igfrégkn atom.
concentrate conmelgbtl qum%nhmqunt aB- e method of claim 1 or claim 2 where-
emul si fvin e fyre t? yndme derivative is applied in com- 80

ylng 639 hou 5‘}‘: react xum: 1s ngina with an inert diluent.

wi thin the rang%mﬁ lﬁa 1&13'1& DY 4. The method of claim 1, 2 or 3 wherein

wei ght of a f ungddku dabarpy)f wa:tem E‘hdameousaﬁuxme: amid pyridine derivative is applied in combina-
Formul a | def i netkupqedsyity othen andthe ethey contain-  tion with an inert diluent and a wetting agent.

8. A fungicidgl el f‘fﬁ’% §§E€5‘* PP d%ﬂagn? LA
hal ogen atom OF “he hidRal “Kioréb@iphenyl® \WRlichies Oof sitiofl cohrdinitgOwithinl 8 range
hydroxyl, am nothat yiarko potakmetm)iy , whet pisiviey | the Qfl%daﬁqoypsﬁftl&@ﬁ ve anpunt of a

pyri di ne der i vabromine spgyinwperd forthe Rheny} faflical. 5 me »and 3 10
alkoxy, | tive as @I«'rrwﬂotﬂnﬁ&@m 1, 2 or 6. élch%?ﬁz‘%? P G ®
mercapto, C egr] Kthdthodl 6y Ip;ot&aﬁgzylhms frofh Apﬁiainexﬁkﬂﬁﬁun@em-rbﬁ(se cﬁlbtblblﬂiiyll)e for
' on 55 or apdekrbyl fupgi MI ¢ntacpng 3 - pyridine - methanol hnd{OPlﬂtaldF,lqweli y

| ¥iged solid C&rf'“*‘%";'s“ﬁ?" l f‘fi‘e‘&f;u“ée“hi‘é‘ff“:‘mi 5,54 (f“l"éi’fé’r‘ﬁ“if?z’ % o Dot~ dichlgro- 95

et a -
o3 following fonkigh 't SN
iy met hane.  Boi I i ng poi nt 211- 213 Arlquu céncentrate @msblm dilution

[err] - Bis - (p - tolyl) - 3- pyridyl nethﬁﬁem@t%lﬂaﬁn gpray, said

235[ err] C./ 15,mm [ersll -y Bis(4 - chlo a:’gllﬁi‘s‘ mgmmﬁ;;guﬁ 100
nmet hane having a boiling e of about Wi Bl QEQr&EOMSpementb{(err]
- Bis - (4- chlorophenyl) - 3 - pyri g;y napheltlylohntfhggiadalq}@ﬂm} dEsjvative Jas

cyl coal kyl , Cerr]- C[err] 10 rret han

ﬁ%”éfr’ocﬁﬁﬁﬁﬁdl ‘°“€1§°§§ a; el Ling. poi nt

OSitil
cycl oal kenyl var ish Iﬁ&cﬁ&ﬂ or lQﬁE%ﬂomo& a merQ 0Itéfmd a fungx— 105
phenyl radi cal r@d’yl’lﬁ antifo, &cyano, acetoxy, carboxyl, cidehl etfectwe a oﬁltt I‘o a pyffidine-deriva-

Chl or ophenyl ) qus(ﬁ‘.]——Ca) hadloyy, - C3~C,  alkoyyr vy lirpgism 1LEr|6i n

157[err] C./ : 1? ) G Wén‘iﬂ‘??/ Jn?h ; %1 (F'%CW Wtable,g’mdﬁgn A
pyridyl) et hars. %B?ef“f ﬁ’ﬁhc oFnf?® 75-76[err]c. "hap H‘ly errf-err]
cycloal kyl, Cerr]-Cerr] 3 - Bis(2,4 -

di chl orophenyl ) net hyl pyri di ne cycl oal kenyl, Clerr]-Clerr] alkyl,
Cerr]-Cerr] al kynyl, hydrochl oride. Melting point: 165[err]C.
Clerr]-Cferr] alkenyl, trifluoronethyl, pyridyl - 3 - (a- [err] -

Pent yl benzyl ) pyridine. Boiling thienyl, n I cal; and
wherein 65 20 point: 131- 135[err]C /0. 05 mzmumuﬂ 'ﬂ lu ’ the loyrldI ne____ :

ring of the formula, the benzyl, - [[*ere] L net ~ [erry
- chl orophenyl)- phenyl, pyr|dyl or thlenyl radlcals of R R or = -_
met hyl ] pyri di ne hydrochlorlde having a nelt- R2 may be substituted wt:
one or nore hal o-




ing point of about 165C gen atonms, or nitro,

Cerr]-Cerr] alkyl, methoxy, 3 - [[err]- Bis(4 -

chl orophenyl ) phenet hyl ] - et hoxy, nethyl mercapto, ethylmercapto, tri- 70 25
pyridine. Melting point: 126-128[err]C fluoromethyl, Cerr]-Cerr]
al kyl -Sqerr]-, (err]-Cerr] 3 - [[err] - Bis(4 -

chl or ophenyl ) phenethyl]- alkyl -SO radicals; or an acid addition salt
pyridine hydrochloride. Meltirfig point: or N-oxide thereof.

204-206[ err] C. 1,175,693 2. The nethbd of claim 1
wher eighetg g ef! Eoin-OT calil? 9 o hedd ssq;amwa eaPyr i dine

deci V%é&@anlléiggl s BL mmatha COEA&gh;%%Q ﬁ]y 0y 10i ssol vi ng 10
parts abyanmt thlnftbcmxtaﬁmaoeuorﬁeaném@hmﬂ sbstﬂ]nndlmdslﬁfeerdeqcnbed a of the
pyr %dll’ﬁ?‘l SHpiENG L e Pofing ettty phgagg ml;og,l% ol cycl oal kenyl
radPcdf 1021 fungicidal Vﬁ@d:ﬂ)mwnoicc@d oC 8¢l Eia Gitdens Porldéh Py Ris a

hydr 0gfain 3tsibRantially as heRingdtbcribed. 30% hydr 0gCHm@Er Paténtlgenshe M X- 3. The

met hod b A funcipidal mcensxtaamwozhmer e- Agewss for the Applicamisd t 0 about 80[err]C.
for about p&LANL. D -va I ed in com 80 35

hour s. Th@mﬁgq I%ﬁﬁiﬁl ek Adirtel “_“fmﬂgf é mnth ‘an inert

di | uent. snall Vol une copfes maschieebrgied t 0 t he reS|due are 4. The net hod
of claiml, 2 or 3 wherein added 10 parts of water. The agueous

m xture said pyridine derivative is applied in comnbina- is extracted
with ether, and the ether contain- tion with an inert diluent and a
wetting agent. ing the N-oxide is evaporated to dryness, |eav- 5.
The nethod of claim1, 2, 3 or 4 wherein 85 40 ing a residue of the

N- oxi de. said pyridine derivative is applied in the form

The radical " x-bronophenyl " indicates of a conposition containing within
t he range that it is not known in what position the of [err] to 600
p.p. m thereof. brom ne atomis attached to the phenyl radical. 6.
The nethod of any of clainms 1, and 3 to

5 wherein the pyridine derivative is [err]-(2,4- 90 VHAT WE CLAI M
IS - di chl orobenzyl) - a - (4 - chlorophenyl). - 3
- 45 1. Anethod for protecting plants from pyridinenethanol, [err] -
a - bis(3 - chlorophenyl) - attack by fungi which conprises contacting
3 - pyridine - nethanol hydrochloride, [err] a fungus-suscepti bl e plant
with a fungicidal bis(4 - chlorophenyl) - 3 - pyridinenethanol anount
of a pyridine derivative having the or [err] - (4 - chlorobenzyl) - a
(2,4 .- dichloro- 95 foll owi ng formul a:

benzyl) - 3 - pyridinenethanol .

7. Aliquid concentrate suitable for dilution

with water to yield a fungicidal spray, said

concentrate conprising an inert diluent and an 50

enmul sifying agent in adm xture wth an anmount 100

(

[err] within the range of fromO0.05 to 5 percent by

wei ght of a fungicidal pyridine derivative as

Formula | defined in claiml, 2 or 6. :

8. A fungicidal conposition conprising an wherein Ris a hydrogen or
hal ogen atom or a inert diluent, a wetting agent and a fungi- 105
hydroxyl, amino, cyano, acetoxy, carboxyl, «cidally effective anount of a
pyri di ne deriva- carbo(Cferr]-Cerr]) alkoxy, derr]-Cerr]

al koxy,  tive as defined in claiml, 2 or 6. Clerr]-Cerr] alkyl
mercapto, Cferr]-Cferr] alkyl, benzyl 9 A solid concentrate suitable for
dilution 55 or phenyl radical; Rerr] is a with a finely
divided solid carrier to yleld a

1,175, 693 11 - fungi ci dal dusting
pomder said powder com claim7 or 9 substantially as herein descri bed.
prising an inert solid diluent in adm xture with - 12. A nethod for
protecting plants accord- 10 an amount within the range from 10 to
25 ing to claim1 substantially as herein descri bed. percent by

wei ght of the pyridine derdvative 5 as defined in claiml, 2 or 6.
BOULT, WADE & TENNANT, 10. A fungicidal composition according to

111 & 112 Hatton Garden, Lo claim8 substantially as
herei n descri bed. Hmmumnﬂﬁumm ent Agents. 11. A
funci cidal concentrate accordlng to " * Agents for the Applicants.
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