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2 (n The term "hal 0"
used herein neans the [err]

fam liar hal ogens, i.e., fluoortme——chtorine; s

brom ne and i odi ne. Preferred groups.for the
substituent R are t he

hal oet hyl groups, especially the 2-bronp- 60 wher ei n:

et hyl and 23i odoet hyl groups. 1, R790epresents either a hal o-ethyl or a
Preferred = ;

WMWMWWNp
noi ety are the 2-chl oroeth __Iﬂono esPer faﬁﬁ germ “halp® uged - he fxygen or
e

sul phur atom the o- hydro nyl nono- i%iag ob$ éiu%ﬁne, chlonne d

esters include the di phenylA ad the bis -@&ferre&@roups forlt)le Rlb&itdeht Bmd: Rerr],
whi ch are the sarre or di fferent 0XO0- I-ﬁ%ﬂltl@mbsngbmhyb')thee%b@msr @nd
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pl’he h deac ?sngxthg‘r Chl tﬂ%l at 9m mmﬁ%mﬁf the ghosnghz)(n?cdacedSt ers are
the 2-hy rox?/}%hﬁbk ethyl grouf{ mer'ca 15ilty AeOMO 2-cMbroethy! mono-ester and ester
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Preferred Ztygrbup(:repxsmes 8§ hadreget homea fsdustmadpyrocatechetoeream:ybiopm ahollp thosen al kene
group or an ® tieek a8 IBEPP: OF 2 HEHO- @ifm d‘{é‘gﬁ MS lé-those formgdicwitie &r oup,
provi ded t haiyc §ggroﬂ adl KN RLaR! ]gigw%ec et g g‘% Vifot3- @Sfé?ﬁ”ﬁ

4-chl or o- 25thegﬂféﬂﬂs WEPLEPELARAR) @genm&ma@orﬁe&tﬁém rameeraaﬁ.echol or
tetrachl oﬁibp(yvhmmt\eaohala astdhﬁnscbherembefbxut edhi@s. unsubsti t ut eor aryl grou;a, or a

hetero- for#gdachif Bowsmp E;}/’I"?cheéhq e $Thos, %‘% Kf&*’s Fﬁ@d"-‘\/@‘tﬂhhe@@g"e’

. ifierent, represents a drogen atom a sub-
group); OF  ginted or ymsubstituted alk group’ a sub— Smoaum A ma;gﬁsd b §f 3 w t h
2, 3- pyri di nestituted oﬁ‘ﬁns@uaﬂu@d akjll Efré R thd cinspoids ardFleafifes gf piop. and

di ol . 31 hietegctlie lgrouzs agchwheinFR Ay @eﬁﬁ{der phodotRnicgucid wp (when bothTReand & b
chl ori des arggr%{'h pPelerr %gt deri ﬁo ?ﬁ ;g i@)uahahwhalw%c defi méd
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sul phur atom so sti}yt ed br unsubsti gt "ﬁ( °r ; hat the
conpounds are derivativés m‘ phos- 35 egnq,sly, { GhegHirON s ar &rnel n Ris
as defi ned honoth| onic acid or (when batin gherlrpfefamd Rl err] |s

her ei nbef hergip one of R, and R; is —A— and the In addman l)mudes 105
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phosphorus  Niiedknbiefylche 3N4b b o} LG CBi ﬂﬂﬂ@c&w@h OiPIc@NTmide  at om

represent t heitesiddkerocygicaing), or a salt, amide or  ghditee Nnlkpxangden (fat mplt,HéNbo ounds
are deri-% anhydride of any appropnate such phosphonic  dimethyl 2-chloroethylphosphonic ac;lfllaﬁa
010

cid d nvatlve and N,N,N',N'-tetramethyl
phosphonodi tfi fo?tﬁlh:gl indiis within its scope phosphomc acid diamide. prese n?th | nve ntion
further cont Wﬂﬁib‘lﬁlﬂ X AR rodihi-phosphonic acid. Specific preferred blﬁb&ph])mc acid deriva- of

the functj | onlzicr d@ena Mt hwstocﬁe usehé rlﬁmaegomvng usalil@COn the method of the present
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are in gener%ﬂi clainefl dr the Ppecificatiof wherdien onehdphofRhaicraeidand Rlerr] is -A- and
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3 chl or oet hyl phosphoni ¢ aci d; It is known that
certain of the herei nabove the m xed ethyl and 2-hydroxyphenyl

di ester nmentioned phosphonic acid conpounds wil |

2- chl or oet hyl phosphoni ¢ aci d; pol ymeri ze; such conpounds are in
gener al the m xed butyl and 2-hydroxyphenyl diester usable whet her

i n mononegic or polyneric 5 of r oet hyl phosphonl c acid;

form : %3%09 the nixéd propynyl

and 2- hydr oxypdaemighosgionic acidhe phosphoni cltackndmdﬁacrwﬂatm victhe baethbiva t he

ester of 2- c¢hAimirade ':%%: W@l%ﬁﬁ mﬂmfﬂodwéﬁmmdneﬂ F@B@mdswnk}entlon are
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degrees,s i n"'he 'Kedbu i ,e)gc,g form, € phos oni c ;
appl ied to tr}hem:teﬂ@@smsana eimmphmyl dlt | OrfBhe pﬁ‘ﬁphoﬂx@acrd aenbammm thphosphonr c

aci d: ester of 2-chloroethyj hq,m@‘qmé 1qq@@@gt§g ble,7Am t he
bi s( phenyl ) - ’g% “ggm y ac’g’“??f"fﬁ‘l 8 tcﬂlﬁﬁ‘" {?ﬁ’?m wé%%g%“sog ni ance, when
using 10 solvents may be employed W z&s&ry, 75
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ester of plRbePhe) @dsam d n_organic.s Pmyhbede) 2-chloroethyl-
2- chl or oet hyfp} g%‘:% cyc icTester o °Sptﬁ§‘é8°‘ & organis oS SR \PF phosphoni ¢

use

acid; 5 z-lodoemyrphosphonﬁcaesu ne and met hyAce@hdid K@D ReyIMBYondanay 30 80 the
sal i genin cyix sabgeastceuhc ®fter2of Chdhiproeithy lemployedab ogetic sdvens gae- splvsxust vent s or

co-sol vent s. phosphomc a In general any hquxd medium may be
oy 1 d rgfé gt o S i gl (t‘?gt%rnr;éalgiter o
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talc), may

yenylmopg )ﬁ% é' Vﬁ“f“albf hguld preferably be o enpl oyed.
85 phqi%ﬁ t; rﬁwt MRS PR BrFS phdh esr sgg;ggg,ffﬁ AR Pht es
sui t abl e5f orhdme- ¢xﬂ-p§7ﬂﬂﬁrdxnyhnethyl)tel§le1'32 y fr&Xa)éﬁ ﬁty dif) peeGteer Of chlgor o-
met hod of trmleroctlmmphqym aidoul d pr ef er abltyis [helieved that diehigtep horsrzimgr c acid

whi ch exi st §i9 ke by s1818 Fyh“-“yc‘f'ﬂ“mf"‘é‘é"s‘tf 2crhigrs- grfENT, r"éhéh*‘aef“tﬂpfé’éiﬁlaﬁél ERTYSer

1C acl

meric form; the mixed isopropyl and 2-hydroxyphenyl e, and advant ageously at
| east 0.380 QiEseer2& z-chtohethhptﬁaépﬁmﬂxmdpyr rolidi nyI nethyl) ester ofup- (free
aci d equi valmyoetpn@homtee acid; chl or oet hyhpMesphonr c acid;
It is belie ML ’ﬁﬁ%sz'llg%lf: aXPh§’tYH"fffFeét| ng zLB€ o hydroxyphenyl
nonoest er Ofth P p b\ &&yﬂ«fenﬁ he phosphonl c.acid derivatives
et hyl phasphaiistee oﬁE—t:ldqroeﬂlylphosphomc acid; resi des i a~the the m xed
i sopropyl arthe gix é1h roxmwnyldldr ester of 2 chl or oet hyl phosphonr c
aci d: ester of -chloroe ylphosphonic acid; anion, anigs any derivative “capable of
yi-ch roethyl hosphomc a ydnde, releasing anion in, on or around fhe tree
2-fluoroeth 1dsteflC| hydrox henyl- under treatment will display the desiréd la t he

m xed ocddyl e&Eldon)h ioxsigghenyl| | est efrstimulating activity. [ €r r of
2-chl or oet hyq ?h)gpg ﬂ@mhlgro yl dester of phos- The phosphonic acid d¢Rivfives used in thee mi

nexadecy! st RAMIITELSCSIo0y: Sl Ry b mrroﬁ‘?"c i

A- t hephsph et gy and hyd QK)H@ hrrds Wthh hycﬁ ¥
2-chl or 48t hyfbtpdxo&pfhlophoephem:r dsid (&ﬂVaDWF aﬂtﬂ dﬁﬁa:lty arﬁtyhapl;eﬁmmtor stegic abI e of 95

2-chl or oet ¥ phasphoni dri °ﬁ§: V We Vﬁ“' on or
around the t} DRSRC Sy axz %"l’ °é%ﬁ?1°ﬁ’ut y;lfgl;g pratory 'P‘%?? Rder
Pt nd

hos hono et wi t-
t r eat ment vvlthd p p 1hia Bblizedt ,ythe eq?glc -aci d;

sti mul at3®ng earc:tof\ZrdhlymethylphosPh@*ccahlkior oet hyiymzuqzshdtms@reﬂt idllxast er of phos-

The phosphoni-@lozethy ) Pfephosphonic Figatizges

2rcnforod A LT 8 o s TG 10 e
100 hth© NR.8-piatdirtddiol- PRRRS ph&net (2 t Hiy@oiza806] SheNE th ate@rm%gnds whi ch
hydr ol y28 veqhyaror:teﬂmo Pyomc acid; hos honohh plimc gider aepingknt. The ability of any as
vel | as conppyifd 5(‘)0_ ootz 9 hogphonic cycide Fe;‘ﬁaé’é‘ ‘l§ Bni ¢ aci d
derivatives angm,’jr"h’ drtfT SO £y7°( per haps gk ag eren §}p e b aaE: msf}?: gril. € 115

dr ance) Mor 2 6 Veloroethfies Q 3ar ehbﬁﬁfol vat VGﬁustby &&tmg the derfvhi®re S8 dthr)ﬂlﬂeC aci d
cyclic e8t erhygioxyp 2 ctwrenyl cphosphanict 4 b@borlatpmz'gy tor}gtr@?e%?l dnmtoyaztedlamnl y Wit h
105 et® e oam di.c, aci.d; using the routine standa eg‘r whi ch
spnarent 1 B SRR Sl ot R,

bol i zed by tichediphaslimiait ytdl’p ssit@Chnd)y | 1tSwilbBe seen@Bdt @danyOdf the phosphonic

2- chl or d8t Highiyyhessphoni ¢ aci d: enzynataid dsyetiessseduintthe peetide lof the

2-chl or oet hyl -di chl or o- phosphrne ; The phosphoni c acid derivatives
enpl oyed the bis (pentachl orophenyl) ester of 2- in the practice of
the present invention should 110 chl or oet hyl - phosphoni ¢ aci d;
preferably be conpounds known to be readily the 2, 3-pyridinedi ol

cyclrc ester of 2- hydrplyzable, either |n the Iaboratory or |n 55

oy o o L o, - o
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4 present invention conformto the general for- preferably contains not
nore than 18 carbon mul a: at ons,
since above 18 carbon atons it has beén T

found that the water-solubility of the com

(rer) pounds decreases undesirably. 60

[err] Anot her group of preferred phosphonic acid

derivatives4hat falls within general 13280l a | i s tRat
having the gepneesgn Ilnven%onn}lon%rm to the gé’r){g‘glr i%l‘ n. pr&g}?m)p Eoném@qg Moré %uuQ lgmbc;nhe ot her
( | V) 5 is 0 la: atoms, since above 18 carbon atoms it has been

A AH R err] represents hal oet hyl fomdpthasowmet-ipiubility of the com-

[err] Rlerr] repr eseg&@na hydfi8yen degreasss ‘mb‘Y nshitut ed Or
unsubstituted phenyl Rl eg (T BoRR:S g?ﬁf S B iten |t om  a
substi - R”—P——O CH,),—R" AH 10 jstiit @ n@rtheug&whs rmidt ed phenyl
group, or a hal ogen- substituted or unsubstituted, saturated wher ei n:

X 1epresents whereinl: ogent aeehy &0 and sother  or ynsat ur at ed dy, carb@n chain
cont ai ni ng p‘ﬁﬁ;"p %3%1%3 me(,'l)[c\Qx . her ei nbefore {remz2 to 12 carbon

at ons. R represents a h bA is as dﬁ-f-CHQCbIhlge-EIEI nbef ore) and
It can be seesiutddat uﬂstizsntaredky&enxhgesp,ems have their acid chhkorides, am des,
and hal f, fuI I {rAgprgsepts béé‘ﬁ"gé&@%&déd“‘is‘i‘ om t he scope of the ﬁﬁos- cyclic

run

esters. lo % § dl(ngilbg aﬂﬁﬁ i (wherelgh%l'e re@fik @ }Qﬁéeh\éﬁ);n' xes ssabl e
in the rret ho sat2: ”Hcﬁ!SHnCchﬁﬁilcdutzﬁlxﬁzEgi V pliobph6ifs, grédpe—POOSD e hereinbeldde t he
present i nventmmm 1o Buefboxaht d| est ers had@nedt piidt Mis@ @eﬁmr@emqfqm)a@q ves,

and the phosph Singsn be Sﬂeﬂﬁ*{ﬂff ¥eg ghlogi
Tt o od e i DR R SIS,

mxed It hasgk pR@ntdakeRon] Suelaltyh aitsteds QST tritMéc a@aaemaﬁes, aldkeyd pl&ﬁpdorﬁ+’ yl
di esters and wychiwo estsmnsﬁcanhéw‘e: sttmubnngl ndldmtlmmtdeme‘menasty test is a

1 H 1 digst reac-
I‘aﬁl g?ﬁlyﬁe:,lggl :CSU ¥ %} dlesayé%e%é%{?g%%%e 7 ion m? g?ﬁx oe;g;wé e f@qgn?; mc:;S?;g::] of
d T an ethyf2n e tﬂie 1eS!
her ei nbef ore Ecus tHe liefinitiolrgivéh MepnBEiore mﬁmnaa&a:mm;mmﬁenmmpﬂh@ﬁope

substi t uent I%Ub&tlmﬁrs Rsit a sagedt thaa (R qan eqpresepep P@@etnvveﬂ gﬂ ésseshqw%‘wemeu I@'qzé‘h as

shown a pogit Sg??ﬂ‘ﬁ@ egrfg%ﬁ eor‘,ﬁmfsﬁ‘f‘i’?fhdset @5}?351

S€, fw
27T €S ponse hagedt kbl Ii‘e'be%tji arms%s) he genesoal

epi nasty r nse,

formul a be(m;mnmﬁ(sr)z;ed Wi t h an Theqhepiseiciadid |dadiatives employed

flow in rubber (Hevea brasili enS| s). in the @@sent invention may be prepaﬁabr
using conventional techniques—for e

le,
The phOSphOI‘lI 8 e%qa ch@ﬁrye aYo% 1) %ﬁplgq gg those described in United States of Amefxca
in the present gunyeRty @x@geWo )€a REIERARBL Prent SpodB&F&GL Nos, 3,531,549 and 85
usi ng conveat tatinglor henﬂsuirutqdjezsmubsnteuiamil €3,551,528. Y is a chlorine atom or an
-OR[err] gr oug‘% Imethplense heterseyrlylp ey hetsroexsyit ed 'S_lea‘ta@@" FYC] fscemployed as &y e
i's a hydrogen™SPBHf B8 & ¥ Morming  Pat enf™% et rﬂg RO g’i 549

of
and 85 30 cation, mE-gcEpESELUted or URBABSF bd ;ﬁ@daﬁ){cordangbg th© 280
aryl met hyl ene, het erocycl yl or heterocycylprocess dﬂ'cltwedc:au@bmmrhk etyd] Izgesgst er s
orml oyed a3, 2T Ly ch, qugup, or 15 (N L St Sk, 1997 74 g
mat eri al Q (@ LJ?enecessanly Kabachnik et al, these catecfx ic esters
COWDOUI’\dS US € Gfehridal tr GIBEt hod Of the 1 Nvenare produced by reactin ciyjialoethyl- 95

tion may be pr %&iraedxyhmr@g(bm gtampc@:?;mm the t }peoiipl@ﬁyl ;hlonde with catlechol ogl a substi-
process dis ar tuted or qnz catechol atiple, 2-chloroethyl-

Akad Nauk é@sﬁ‘ g °Si_’f‘;‘g ggﬁf‘ Hie4L. G0 355%;@ and
Abstracts 42, -ﬁeﬁe;a—ﬁus,-oascml-r-ed 0s ed lagter of 2-clfkirh bekIphofphosic X - agoo( but
not necessari HNHKEPadhni lokee, where ©hepe- cax,ecsmmru caltqchpl efsteeﬂ@le, a halo

i dentical t 49) sépts aoiilvz;]lent sub]sntuted or unsubstituted catechg] Gddx chlqr gh(pf'

ené or heterocyrlic rin t

2- hal oet hyl - bg}% is to be undefstodd>th gﬁﬂh@?&ﬁhygﬁﬁcifjg% r&g 1 t?::)nyl
phosphonyl  chirdiéri dgedilly ho Gith@dlio|ary rgraapss URSbiide to prod @lzm @y be

substit ut ed ormwhether substittiied] ocaoteéllirothay &eend edesterplae 2 @nbdnlmmevh 3 czt@hoi

substituted, &58%r ™8> or CY"“ 1§ 1°r Ecifeat ed
wth catecHd 3 o!:ﬁ%fiiﬁrze Eﬁ'i%] RS trﬁé?’ fJ?’g:’tﬁﬁxe, a.ﬁiﬁ“ﬁéﬂiﬁﬁ - 160C.
to produce t hereeat éc higl plivyphbmd: acid den@n%[ aloh Jof G, catechol-@lﬁ@s of 2-chloro- 110

or ester of 2'5 i [iph maﬁ Prevorti ievention d .eth@iphdsphamic acddfay be warridd-wBB-a0 -

| i nkage, OTRDE &8 o plkoh ¢ eg&f PR ¢ 7 gletrly h
sents a dival %Jo’z’léx %ﬁ%ﬁg’f b&%f tculkx%@fhyﬁt@mﬂo%f{ g}e)c’“ﬁre Hut by

addi ng chlorine or 45 benzene or heterocyc Ic ring

brom ne to an acetic acid solution of catechol, Is to be
understood that the term"aryl" nay be reacted with
2- chl or oet hyl phosphonyl refers especially to nonocyclic aryl groups,

chlorlde to produce the correspondlng cycllc 105 ' mhether substltuted

. . o M o



cycl ohexyl groups. The hydrocarbon groupi ng chl oroethyl phosphoni c acid.
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5 The foll owi ng Exanpl es and Test Results perature, and after
standi ng overni ght the solid are now gi ven, though only by way of
illustra- was filtered and washed wi th benzene. The tion, to show
details of preparative processes conbined filtrates were concentrated
under ~ and conpositions relevant to this invention. reduced pressure to
| eave asresidue of 25.0 g 5 Exaqrple, 2- br onoet hyI phosphory c acid of
2- chl e+ee
2- br onoet Ay foiérdrgpResmiples and Test Resultsanpmurasamhaftct mdmmmht\ﬁhmhms l'i quid
(this 3w f;l"en’ thfa‘l‘]s ﬂmﬁy [vaes ‘EOC s“a; was ﬁltere‘zﬂ;’;deswa;hed W‘t‘clenb;até’ﬁ ents a nearly
quantit 'a\i@’c ‘Lﬁtgxs relevant to E(fsf" | éﬁtﬁd{, J}Lﬁ 1d6E jm(a g ow ng
Exanplse Bampl -IG-hlzcbhﬁ&Eth)y-lphqajﬂtBﬁphﬁﬂ i G dachxoroethyltmospmme( -@ie@f1) GBIr ner,

Chapi n @t%%lkhomwthyﬁﬂmhﬂa agds wasamidbbd ecdleambrown visosuliqugn(ti " J. o} g.

Chem " 24 regesenty @ ne qp n of
5o o cal B 65%%&3“““ g, By SO o

phosplm)rrrjco@l cliﬂxxdrmesz (n9 ||tre of Gh‘y18b6gl (1.0 moldpr 6f rnean ngto 6®fl ux at
131[ er r] C150Arai(83%6®oles) of Eéxi@e i ogpherfic élnlmndcm i ditke pE &ry bedded (2.2

mol es) ok IC E1° oﬁme itate was
e | R 15%@%%“%? e g

preci H taha peEiG dfithréechioars] Diribhg thamm-waahxe nehe. AGMQEcrBtaliekitD® rédové hyge hour s.
Duri ng t#pe ofidfi phosphifetand b‘éwaeqqeheamt eﬂmm ifozilld, |tlzatur1t!ﬁd prgugtevapve 70

tion of “é ‘3@5; %EEH‘B ;I'ﬂe?‘?"FdE t he

purifi edgvg%%%ﬂéﬁlmw rorh B rd3bXt %C@%s?@og“’f“;aﬁ‘l PREPSrEf Ut of 145[err]C
heat egb aﬁonhummpressure to give a resk B4of_2-ch10rmharthaa¢>hpﬂbmad of5 4 hours,
224 g (2. WW‘E!E% off 5 gxcgps othyfeng: [li-or oet hy lacig ldois rldfwtam de as

of
1d; i
cthyl brYIES, Yk, o1 M 4 ne e ::,%rgse@ﬁ%:, PRy 20 tion

M Xt Ur €. main fraction of 343 (np?1.4566: b.p. minutes a é°C while vigorously
2 chl e ogdchgked diiloph ecdlieged. TH®S was  stirridy qu&:I’a ﬁixful'epcplﬂllgg daf-kopeseiesso et hyl ene

- fef:ﬁgech@* j bu @?5% ede‘@ther ﬂnOPhO(s’?lm andi 6gdi-tdhpl 31‘;?;?“153 dée was vacuum
dl stil l e%b-ngﬁ t}&yl @i nr Og?ﬁ?th %‘n dasp: E“slfan hi ? acuum d?sifﬂ’ ough an
ei ght bgr € UMaeid, IR Lggb s b rire 0P hmnd period of

o¢ MabTil.457% Gtas ctrliecmefd 34 (nD[ er m]eril:urﬁS@ﬁa 585. B. of PrthMtbe€sl-thiod 83

156[err]St er%‘ t%_y PBsp h@ﬁce fb‘t’ r@Yhtstell(wlmfy KA col | ect ed.
This was,, ?ﬂ&‘{ ofesz h%js?ld " rﬁr/ °‘”h
redistil 5@ugh co urm m n& e and 6 g
di-t- bﬁJtyI27 cmmbe) oﬂ'dhehyl 2-brcmovchl_sﬂ-l abl e ref ux di stil I [ ng head and a nain
excess oPh°t H@) E‘F; fet & 4Rets hys distill ed hé"’ ction of 277 g of the
di et hyl t?d i ki lera has pITJés?tI\B @ﬁ?f "vacuum di st P -
br onoet hylére Tra Wh@(ﬂd 6ath tA&hdhnse th eﬁtvErQQ ot 2ABbekmpEn@3[err]C at a

pr essdt eetnfl bhntdenBxBO hydroljremic hdd 495s79 phmﬁacut ed| 22chtoeoelthyl-phosphonic acid

mer cury ‘§f e 5 “'gJ d“EU Ht é‘;ig’lél}ee?cf&g ldiqllﬂéc waggleermined by appfying cach

2- br onoe rJ %le %ﬁ gh y ye,llowx lﬁat ]ngg rﬂ? ;q;%&‘ﬁe@ﬁ@‘l I§S?5er (Whl ch
cor - cast. wa sehisdlpExtraB& withesolly pes nt 5@&&@}“8 t 0 a

yi el d4®f mslch’&wqya,s é&mowhlﬂwé bamedhyl- edusel dyfz Baer & Basu, J.

Bi ochent PRosRyeniq 4 & e average) geid, 6 351.
t he usedE%;npgéE _Qfﬁ‘,,g,;de %C“H gdg:( Z/"?7 &n%‘% i tjlppwf ﬁﬁé@ﬁg > bi%moet hyl -
phosphonat e’ i mN;N-Jhktw)ea:ﬂIle 48[ err] % hy,gl{ &aﬁucgave 1,18Chkl TIRS, ethaal rred and
heat ed0 i n Aaslugen of 332 Ig (544 mole) of dlethyl- West 1PES uhctrase in latex flow for the 90

n mi 2
95- 100[8?’}’ 32 flg%onz’équg‘;%n%ethy- oSp om gﬁg t E‘g %,mcr@se for the wer et r apped
ina CO' m %ﬁ‘e no in{?% fcgegg Qggtet §| - phos-
40 et hybf b3 @artiode . THEXGRIBSL geynl:re p@m E‘ncﬁdih thédaily mﬂg,casastl
2-chl 6% ogerhy4s-stitiesis{oh o1vi pumek ahom temy e tho aidwiog TekdecArum di sti | | at | on from an
oil diam de was determ ned by applying each bath at not over 60[err]C.
The residue, upon conpound as a 10% m xture with palmoil. 95
cooling, set to a solid with a slightly yell ow sh Each application was
made at a rate of 3 ms cast. This was repeatedly extracted with boil -
per tree (0.3 gns acid equivalent per tree). 45 ing chloroform from
whi ch 2- bronoethyl - Tapping was S/ 2 d/ 2. phosphonic acid crystallized
in a pure white For the brono conpound the average yield form M p.
92-94[err]C. Yield, 114.3 g (53%. was 2.399 nms per tapping, and with the
di- 100 Exanple 2 - Chl oroet hyl - phosphondi - am de the average
yi el d per tapping was 1, 988 (NN-di et hyl ) am de.
ms. A control gave 1,125 ms. Thus, there 50 A solution of 32.2 g (5.44
rmle) of dlethyl was alO?% |ncrease|n Iatexflowfor t he amneln

A N~ o - o I D 1 o, o o o ~~Nns S
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6 TABLE A Col I ection
Dat e Br ono Di am de Cont r ol

Vield Prior to Treatment e 1B T 1004 T 1120
Cct ober 15 4105 3765 995
Cct ober 17 3020 2210 1005
Cct ober 21 2630 2360 1090
Oct ober 23 2395 1715 1015
Oct ober 26 6 32387,905 2680 1026
Cct ober 28 2170 1720 830
Cct ober 30 24281LE A 1785 830
Novenber 6 . 2110 : 1880 950
Novenber 13 Collection Date 1680 Bromo D% Control 1005
November 20 Yield Prior to Treatment 2280 j359 26085 1120 1760
Novenber 24 (mls) 2020 1905 ' 1510
Decenber 4 1775 1660 1125
(Retreat ment on Decgjﬁgéfr }28) Decenb 23 10 376% lggg

1930 1695 Qctober 21 1205 cenber ﬁ%o 1090

4060 3972 8ctolb>er gg 1075 D¥genber 2’4(5) igég

2655 22971 \ctober 1115 enber

1650 ey S ey 1

2008 1745 November 6 1127 Jamuary 13880 950

2160 1970 ﬁgxﬁgg ;g 1357 l]@guary 15822 iggg

1890 1495 1070 uary 1

152 e Dary ol

2132 1665 (Retreatment o D@@mber 8) January 25

2195 1597 Decemger 10 1115 uary 2 335 1203

2435 1957Dccember 24 1282 ruary 1013

2066 1825 December 28 940 ERbruary 4540 955

1870 1875 }:ﬁl&:g i;, 1235 F8®r uary 6;‘713 i:ﬁ;

2160 1760 1110 ruary

2095 1790 Jamay 13 1190 ruary i&g RO

2367 1770 Japuary 21 1350 Bapruary 165 1102

2195 1830 January gg 1190 ruary 3%7 1115

1956 1465 {eey ¥ 1037 ruary 187 1282

1976 1620 February 4 1158 1870 ( Ret r eagmgent oN 1E4§br uary 18)
February 20 February 6 4757 2160 27585 1110 1205
February 22 February 8 3470 29% iﬁgo e 1130
February 24 Febeuary 12 1930 7105 5 1100 1005
February 26 February 16 1040 1956 14645 1037 1070
The active ingredi eFﬁ(br“PlH Bhe '&gl m oi i fornmul®tree). 1¥e di aniléh8 showed an
overall latex 15 etﬁiﬁ Sh NS ed t 048, SCraped,gar k apps@xi- yield
of 233% as conpar edgemutl #he contr ol rrawgy 1 1/ 3g30bel ow t1 t appi ng
cut. (whi ch hasag(8% -t hus a 128% iitR8Pease. $25 For (b5 control,
treat ment consi st edf9ray\&ft h respect to thel¥ ani de $ffécies, A€ yield
applying palmoil only. prior to treatnent was an

average of 581 m . .Jest No. 2. . . . er ee
wnerces atver drmIRERERBRL o i b el o
show the effect @y 1 hFbteidW Be REpind @R. SI M [waHichl WG UToeR Ldts b N@8%G Ocrease.
ness of 2-chl%r odlohythe phrosh hoeaimentacinssigi afti dth respecoto tedigni82Ppeairs,ghy Yied
treatment) and %{?’é’ﬁﬁflm’e‘m&cti ve ingredi enﬂ;;‘r%ef% TPRIBRIEFTES Anrive Pi})réﬁr‘fgz o s
tion of 10% by WEL G ThE oL kRl QRS Bsé‘ﬁﬁ‘gpﬁiaf é?ﬁ.ha%  the con-
application of pye z&mﬁmthﬂ-phoa;mm 24 didhi®C AL Ferd ALK mdeipaMrEaifent) ol 379 Ccut,
oi |l al one. 10 The active ingredient was present in a prop@5 mls. and al |l treatments were
applied at a raftie of 109y %Egg( Owrf.%g“;‘:sﬂa|“1a§ ay e sorsEgay pp PR ipa b palnf 3
of

ms per tree (0P ARELOEHIVA oIt

fs

BBl SefTrkh, toud 3Rl Bob 8l it

of 3 mls per tree (0.3 gms acid equivalent per  set forth in Table B below.
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7 TABLE B. atom a substituted or
unsubstituted al kyl. 55 Pre-treatnent data

group, a substituted or’' unsubstituted Dat e

Yield-ms .aryl group, a heterocyclic group, an al kene Novenber 11
560 ‘group or an al kyne group, provided that 5 Novenber 23

710 at }east one R[err] group repisempts a hydrogen Cct ober 42
600 at

543 ° group, or a hé’fﬁéﬂr’fc%‘ C group): afern: a S“"EB% pchiop rungupstituted alksl 55
580 4) One pj, Rl r‘Ie“‘ ‘é{"erpz]eldl §nban et ed r I o ﬁ%:?uﬂ:@[pary
11 . November 11 gﬁp o8 aANalkyde Pron vRled Jdat R
group 5 November 23 710 at least one R, gro I.er@res;pqq aAhyds)gtas

defined herei WZ and 10 at°m’ 2 substitute 9’&}’ g‘r‘-i“e yyq 60
r h ocychc TOU]

each Rlerr] gﬁi@ bert\@il ch may be the ég%m 0 faRl d R. 1sgan —;—,-AR group and

ferent, repreggnks 12 hydrogen atom agssubstﬂre- other is an DAAB(=AYAR)R group

Yield-mls tuted or unsubstitut ed—eatH—gr QggremaAsub@t glefined heremabove, and

Post -t r eat M@nt dat a Apseg o 5By gb Plt’u‘theqng rg’ difyy &
ents d ﬂbstx-

hetero- Janq%'; Yield—mls tuted orodmabstinted & wHg- and

wherein Ris as defi nB&lt—treatme&ﬁMl’ y 17 tuted or unsubstituted aryi group, 52 Eetero-

her ei nbef or e) ;Jamyary 14 523 cyctﬂc) g!l_OBP: @dnubt’rﬂyﬂ RQis as defined

1835 55 RIMEP and Rierr], todgiher BTFLIY ARGsRN oL e pro cxpldiary

23 . January 23 1920 18200M %era.ﬁt &ckdedupC gr Oup

February 5 February 5 1115 Fef)ruary 8

1095 February 8 Rl erlpys

Aver age= 1443 Average [Gk3] 20 Februar \’il\

1250 February 14 1190 Fegr\u ry 18

1190 Felr urabryarg 11 1250 1420 (wheRein one of Rerr]

and Rl err] |sFJE atar}gi t he Febru r% 25 1335

other is -A-, or -CA-NH, 7 e 2B R, and —A— and th

1235 A sg:g@a Qfl ned herei nabovlegs and Li\-l’-e-pcéns&nigr_c,x_agm: 75

a dival ent $hempends or substit ut ed 1835 unsu!bxs as defined hereinabove, and R, represents

Average = 1270 stituted heteroc g)R diglentophenicne orgybyfgategror ¢ unsub-
anhydride of any appropriate suc‘Kvetﬁﬁos}panm:n;tjgd?'mdjpém ﬁs:u ﬁhe
use of the comudns is Msdedo e fufe\VoR the\®mpound  acid derivative.

2- chl or oet hyI phddpiebriplpsphoiic aciS fypieotto tthys t hj 3 A metRod a4 claigeh indlazs 1,0111 aind'ed in

claiml, ingg S@)g[ er, iner the compound employed has a subs_ntu
comound entl o, S ENE EEnens, @ 0. et U HAPR & 2 ol
which is the Ziobnﬁ)ma&rhgéks frwhchitegkoR tapplied 3. A Imethd netchoskdfiGreithdieof the 85

stinmul ation ofte Itfattexa phpsphopic acid derifvitiypvof the r indgestingt fleims, ini twhighi thh cohpaued | s
applied 3. A&MEIEE: clainmed in either 6fnpt°rf§m mom'w%'? % bRy 2
phosphoni ¢ acid derivative of the pregedi Qﬂe teﬂ % fe coﬁ‘pound

gener al forﬁ:: R~—P—R, ﬂycﬁfﬁltet 8¢ a bis-(2-oxo-1-pyrroli- 90
a 2-chl oroet’hyl nono-ester N err] hydro Ylmethyl diester;
(1) phenyl yITDn 0-ester: Q I{j‘ [ I'hy )gi}r“mxedfér'y?r]oxyphenyl/alkyl alkenyl or éryl

' este

di phenyl di estfere: a bi s-(2-0x0-1-pyrroli-; p@Qcatechol, 4-chloropyrocatechol, tetra-
di nyl met hyl di eRtxeztSresents either a halo-erhyl or a phos- chlorogymdance!dl, salicyclic acid, saligenin or 95

; 2,3-pyridinediol cyclic este
2- hydroxyphenyl? F%?'F grogg; ke lghuwamm’ -pyridinediol cyclic ester.

nts an oxy n or su 4. A method as claimed_in e
ester; or 1 and 2, in which the co &32} {h @Feg&bm
4- chl or opyr ocat)ex;bmmz, W18 aBe same or diffeldnf, €% €SANLIY Bbider a halo or a

phos- chlor opyprcﬁsutaed;ho:he at@alaihggretyi grovpor d, Sadi emnql ps dgimed)B any of the pre- 100

phono- et hyl PR ey gis ceding - 7 i‘:ge‘d]’fd c"l"’i”&"“é ter.

40 Are 4£S ana_z,w ich are sanir,e o§_u_ erent. are poye suc ttah as C atlsrred in
p an A0AR %ﬂ)@}p o lan>UIART] oxygen toms.

ei t her of cl ai greup, whereWlis is defined hereinabove, and 6. A method as claimed in claim 1, id waidgl 2,
in which the c@dp@und}ué'rrpd oedanes represents) a R the edmpeurd eRiployed] is avtialogrhy] phes- skoe
or different, BEURedar weibHineyl gyl graup of @ rreeresc@rrtmaanwfdrﬁ geeeral fosmpla

hydr oxy gr ostp }éer§r°?§f§‘§gr&§§cﬁrﬁta999a@%mﬁé giged in any of the pge- 100  a
Mmer capt 0 gr oupfere; are each an —AR, group or an ceding claims,, in which the

conpound 2 ARE@H g@nd(‘ﬂ[ﬂsmrt} is gohdefikedar e sane or RH+Pferent, are

enpl oyed is su ere "“é{f’dé‘t & &V (HEPS t eﬁ'tes A 45 each an\—Aﬁﬁ[ err] group or
an -A-CH err] r‘ﬁt’ ar eeaoxreﬁ B HIRTER group, wherein®Ais is defined
her ei nabove, and 6. A nmethod as clainmed in claim11, in which each

Rl err], which are the sane, represents a the conpound enployed is a

hal oet hyl phos- 105 substituted or unsubstituted aryl group or a

phoni ¢ acid derivative of the general formula: het er ocycli c group; or

50 3) R[err] and Rlerr] V\/mch may be the sane or dif- [err]

o, I P o Arsr A ~ r 7T ~ 0= o s 1.
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7 TABLE B. atom a substituted or

unsubstituted al kyl 55 Pre-treat nent data.

group, a substituted or unsubstituted Dat e

Yield-ms aryl (L yclic group, an al kene Novenber 11

560 group mmm!ijum’ﬁmgp provided that 5 Novenber 23

710 at | east” ofe s up represents a hydrogen Oct ober 12

600 N %om a substituted or unsqg Eut ed aryl 60 Decen‘oer7 23

543 gfoup,or a heterocyclic gr Decenmher 26

580 - 4) e of RIBYRLUE Rand R[err] i Samm aAEl[seme rmatpbstauteﬁ _alkyl J#nuary

11 Pre-treatment datg 5 } hegrquhep s bsg_qqte g @r r]).R
Date Yield—mls group, 2 eterocyc

group November 11 560 group or an alkyne gro %&%Dg ' S as

defi ned bengy y£, and 10 710 at least one R, group representsAVWdﬂ)@@l—581 each

Rl err] grouwpmpbstidch nmay be the saéf@ or woeni,- 2 fbstituted or unsubsntuted aryl

ferent, re 3 a hydrogen at t‘?“hetemcyd‘cw
Yield-ms i%ﬁgfér unsubst i t ut eg’§§§| kyI ﬁ‘@ﬁ),ls d R A(A{ S and
n

Post - t r eat ata eruﬁlsmbﬁhd H&Hn h&El vgJ eMp, or a
hetero- 10  January 14 Average 581 eachR group5#fch may be thy ealmecpr 1f0u§ and
wherein R is s defined  Janygpy A7 f e e ety

her ei nbef or e)7 ost-treqtment data, tuted or ‘Zﬁnﬁ utedq Yéﬁix}/ po‘l? hetero-

1835 )mua&emrf and R err], tsget hegyclisi grbupt Aed p;lneaphomuSs deﬁned]anual‘y 23
1920 afamuylﬂepresent the cyd.;57|5c gr@c%ﬂbefore),ﬁebru ry 5

1715 ISFE:J[B‘P%@'Q 38 g together with the phosphorus

[err] February S i?li(s) ﬁ‘\)/né’rnémesem—thiﬁyfgc 98" February 11

1250 Febluab g 14 1095 1190 FRpruary 18

1190 "February 21 — 1420 \/(vbherel n one of Rlerr]
and Rlerr] is -A- and the Averags =143y 25 N /R 1335

ot her i s20- ArepruafpA1 A~ Or - CA-NH-, 12565 25 February %

1235 Pbiusryds defined herei nmoove, and R[err] repr esents

a dival ent Fsheryli&ne or substitul®§ or

Aver age =1 a?%l tuted heterocﬂg‘g:lol c rg “‘° "r“’f;f\ 11s @the

anhydri des ebﬁ 28ppropriate suchzgghosp Qgﬂdsqeﬁnedh |am RSreﬁ?Ps@;ﬁs to t he

use of the compound acid der+wative— a divalent phenylene or substituted or unsuB0

Av t te C 3 e i
2-chl oroet hyI phosphoni ¢ aci d.AvSeasidét t?rih‘; nd?offgg;;rlgg;gggu@h@@ho?p ¢ ef ?imarred in

claiml, Lifis made oSS Glek HRS d _acid d
conmpound e m}& yl RS flamcs tSiub ,éioeml?ftom 302 a g as\Wlairfelt AN dMirh B in which

which is t hﬁscﬁmbr,ormet h or 2-iodoet hythe compound dmplofedTiBb hodbsfiment thhe

sti mul at ?%n %ﬁm % gfﬂ o flow i Wh‘lfg.llb’oéfrc Eroeosgethyl nory frildpethvher e i s
appl ied 3. fl @l gs il§ ﬁbpaéixt hér? Qf mEt as8<§almed mt gthérhcg {ﬂ,f €gs a
phosphoni ¢ 3GieGre eli,haéﬁiomyan eribafie of (ke C pdieigy CGeladihs|T8n  whith Wit Coompdagd conpound
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