N-aryl benzam de derivatives, which have been discovered to be effective \‘
her bi ci des. 5 The use of herbicides to control sel ectively the growth -
of unwanted vegetation in crops grown for human and domestic ani nal
consunption is well established. However, a nunmber of problens are
associated with the continued use d QG4RQ%ER herbici des, incl uding

envi r onmeplegdriphgh | Ution, crop tolerance, weed resistance, as well as

econoni ¢ consi der ations. Accordingly, the search continues for new
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0 049 071 Descr i ptlon “Thi s invention concerns a class of novel @

t hi adi azo esco Sdiital RerBIBIS&E Friziuding alitoal ﬁkhl wutu.&\ae,y;p
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bi oci dal IL é?}?f‘ FI\\l@ f%gb cloiﬁeg n§ E lCh allegedly
substi tut s afa;aeé eseiaty. dos—albs Z&os{éks FREE N-{4H-1,2 4-triazol-3-

3- benzoyl anrbenmnﬁdets Havihy | bicsa aoiviey, agdinsc Iradiss sabdseg'ede ti9 nb alisdipgire lof aubsttuted
her bi ci Ge;:)‘all?'v'?fg;f;w @ée-rﬁ-d?—%%ﬁNéM'O!%étbemﬂhﬂ‘wthwlﬁex%? iwhigh fis,atieged f
formula ( A Rlerr] is
hydr ogen, ha%ggesn"o B %lgggﬁ(“ﬁnthat 'Q aEffbé'r‘zr"’]’"'del ?(e"vytg P%m%‘ha gr ogen, hal ogen,
“Cerr] alkyl, Cerr] aI koxy, Clerr] alkyl thio or trifl uororret hyl; R3 is

hydr oges, hal ogen, Cferr] al kyI, C -C, Rl koxy or CJerr] alkylthio; provided

t hat when one of Rerr], R2 or | Lkyl Zone or both of the other phenyl
substituents is other than hydrogen E r] 35 is trifluoronethyl,
one or both of Rlerr] and R3 is other ogen Rlerr] is an aryl
group sglected fromf[err] 40 45 [err] 50
wherein: Ais CHor Nand Bis CH or N_sprovided that one of A and Bis CH
and the other is N X is NH, O orRS; R is hydrogen or Cferr] alkyl; 55
Rlerr] is [errr! [err]
wh
i 3o. Z is oxygen or suifur;

R' is hydrogen, halogen, C,—C, alkyl, or C,—C, alkoxy;
R? is hydrogen, halogen, C —C. atkyl, C, ——C alkoxy, C,—c, alkylthio or trifiucromethyl;
R3 is hydrogen, halogen, C,—C, alky!, C, —-C alkoxy or C,—C, alkylthio; provided that when one
of R*, R? or R? js alkyl, one or both of the other phenyl substituents is other than hydrogen: and when R?
35 is tnﬂuoromethyl one or both of R' and R® is other than hydrogen;
R* is an aryl group selected from

N A
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] | S 5 5
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* N —— NN
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wherein:

A is CH or N and B is CH or N, provided that one of A and B is CH and the other is N;
Xis NH, O or S:
R is hydrogen or C,—C, alkyl;

55 R® is

s5 wherein:




i ndependently are hydrogen, (err] alkyl, halo-Cferr] alkyl, (err]

al kenyl, Cerr] alkynyl, Cerr] al koxy- C[err] al kyl, derr]

al kyl t hi o- Clerr] alkyl, C[err] al kogyosaeeri] al kanoyl oxy-Cerr] alkyl,
Cerr] aIkyIth;o or 5 err] in which mis an integer from0t04 15
nis zero or HSan &iaB[r% eﬂ rdepengentlap-erec hyryiogers, . bakaoen,
Cerr] al or a, mwc aramyltrfmlepeoﬁ erg',—gﬂ[ﬂt‘o&\i ,C,8C, S,
CH err], Qik@:ﬁoyGH[e.qu‘, tk\mro,wcciedyltﬂ*mbr when Q@ and @ are both other than
CH2, y Ps not O; and provided that and R3 are other tha hydr ogen when
Rlerr] is 20

65 wherein: 2 0 049 071 y is an integer fromO to 5; R6, R and R[err]O

(R) torglerr] R
H 25 and their agr-onomi (Y PepOy e 34t t.s or aray eﬁ%%-t(\z\i;\l%)herbi ci des.
One val uabl e cl ass qf9 am de derl vati‘ves of for i ch may be

mentioned are those conmpunds wherein Z is oxygen,

NA [err] 35 [err] where is hydrogen; Rerr] is 45

6 [err] wher&ip: 55 Rlerr] and R7 independently are hydrogen, ({err]

al kyl, Cferr maglgg bqePhrom ®kd h: al kynyl; y is an integer fromO to 4;

Rlerr] s hyds agem orC%ema al kyl , hal o- C[err] al kyl, Cerr] al kenyl C[err]

al kynyl, erﬁ‘] argl| KD jod @Pmlw]ariahs{dydgen a@sw] Cart—6y [tk @5- .ra]keasf'

99 and Q? are mdependently CH,."0, 'S, C 3 or CH,S, provuded that when Q %?S‘ e both
other than CH,, v is not O; and prowded that R? and R? are other than hydrogen

N— 5
-l- -l---—F(5 or —t N-fBl-R

X’Q

20

25

and their agronomically-acceptable salts, are effective herbicides.
One valuable class of benzamide derivatives of formula () which may be mentioned are those
compounds wherein Z is oxygen, R is

30

N——A

! I —'ﬂ\-
R

35

where R is hydrogen; RS is

45 ’ 6

R R

", l

—C—R —-C —
10
50 R (R )’i )
wherein:

55 R® and R7 independently are hydrogen, C,—C, alkyl, C,—C, alkenyl or C,—C, alkynyl;

y is an integer from O to 4;
R® is hydrogen, C,—C,, alkyl, halo-C,—C,, alkyl, C,—C,; alkenyl, C,—C,, alkynyl, C,—C, alkoxy-
C,—C, alkyl, C,—C, alkylthio-C,—C, alkyl,

60 9
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A

4, nis zeroor 1; and R err] and R err] independently are hydrogen,

R 65 [err] 3 0 049 071 wherein: mis an integer fromOto@
hal ogen, C[err] alkyl or C[err] al kenyl. 5 Preferred conpounds are

\ those defined by the above fornul %l\(ggﬁsaﬁ one or nore of the follow ng

characteristics apply: (a) Zis o

) R is hydrogen; (c) Rerr] is
hydr ogenwheainl err] and R err] independently are (Jerr] al koxy, ([err]
al kyl, or Clm@ra'l@‘t%ﬂek 'Nﬂ!? especi aI ly when attached at the 2 and

6- posi tions; N el Lok dro o pdspendently are

Cerr];al kox‘slrefceﬁdra?g i f& gvt¥ gﬁ&d gﬁ%?a lf%n&??ﬁﬁ&#%neﬁ)mﬂ QFle 1 S

hydrogenfo|B[~afgrdhaaast, ivehgpixy or ethoxy and Rlerr] is 6-nethoxy or ethoxy;
5 (f) Rerr )Zstsoxy[m'f‘r] 20(g) R[err] |s [err] 25 (h)Rerr] is 30

Ris hyd
[R[e; N ('( m: L /i %‘L Frdoe ¢ k&i n %ng < Blibr 5 ks aff) o e
Rlerr] d(ép(ﬁﬁﬁr‘ :Lﬁo@d'nean R’a Lnde yeer alkdxyRbreferably lattadh@s il thR2er I' ]

and 6-positions;
(e) R' is hydrogen, R? is 2-methoxy or ethoxy and R® is 6-methoxy or ethoxy;

15

N=— N
I |
(0 R is —LSJ—R
20
e
; N
(g) R* is o’
25
h Reis N \S_RS
A Y
30 >
RG

i
(i R®is —C—R’
35 A,
wherein R® is C,—C, alkyl;
40 R®
j) R® is —C—A"
Re
45

wherein one or both of R® and R’ independently are C,—C, alkyl;
RG
(k) RS is —C—R
Re

55

wherein on t o ? +——C.
o formulae or both of R® and R’ independently are C alky! and R® is C,—C,, alkyl or cycloalkyl of

60

1
Q
7
(CHa)y \Qg>— (CHo )=

g5 Wherein Q' and Q? are both CH,;



and R is Cferr] alkyl or cycloal kyl of the fornmula 60 [err] 65 wherein
Qerr] and Qerr] are both CHerr]; 4 0 049 071 [err] (I) Rerr] is 10
[err] wherein Rlerr] is (Jerr] alkyl o &eroyyiand R err] both are hydrogen
and Qerr] and Qerr] are both CH2; (m Rerr] is 1-ethyl-1-nethyl propyl;
15 (n) Rerr] is [err] 20 N -N 25 (o) Rerr] is [err] The
N-aryl benzam de derivatives of forrmulm (1) or their

agronom cal | y- agcgptabl e salts w | I_n(I:or mal 1ty be sold as a herbicidal

formul at bon together with one or norg agrononjpcal | y-acceptable 30 carriers
or diluents therefor. Fornulations c one or nore other conpatible
her bi ci des are al so contenpl ated. Add ‘aﬁg)y provi ded by the invention is
a method for controlling the growth of desired vegetati on conprising
applyingra o the | ocus where vegetative conérzol is desired a

her bi ci dal | y-effective anobunt of a benzam de defined by the above general
formula. The herhicidal method is ideally carried 35 out enploying the
preferred B’Z’ﬁ'ﬁ%ﬁd%& « BlkYls ’l’*lef‘oﬂd ° Befb\aEe hydoer rethBl end 87 precfostt Edd net hod
conpri sess appl'yi ng to he "oct2/Mere the growth of unwanted vegetation is
to be elimnated or retarded a herbicidally effective anount of a benzam de

55 wherein one or both of Rlerr] and Rl err] independently are C -C4 al kyIO
t

of the formula 2 40 N=N R CONH R4
[err] wherein W &fis] err} independently are (Jerr] al koxy such as
met hoxy gy ethoxy, and |sssel ected from 50 N- N
[err] 55 R R wherein Ris
hydr ogen, wherein Rlerr] is
N=—N
25 (o) R* is \ / Rs

The N-arylbenzamide derivatives of formula (I) or their agronomically-acceptable salts will

norrpally be sold as a herbicidal formulation together with one or more agronomically-acceptable
30 carriers or diluents therefor. Formulations comprising one or more other compatible herbicides are also
contemplated.

Ac_iditionally provided by the invention is a method for controlling the growth of undesired
vegetation comprising applying to the locus where vegetative control is desired a herbicidally-effective
amount of a benzamide defined by the above general formula. The herbicidal method is ideally carried

35 out erpploying the preferred benzamides as delineated above. For example, a preferred method
comprises applying to the locus where the growth of unwanted vegetation is to be eliminated or
retarded a herbicidally effective amount of a benzamide of the formula

45 3

wherein R? and R?® independently are C,—C, alkoxy such as methoxy or ethoxy, and R4 is selected from

” N —N ‘ 5 N=N Ry
. e R AR

wherein R is hydrogen, wherein RS is

RS
60

—C—R?
!
RS
65 and R® and R’ independently are C,—<C, alkyl and R® is C,—C,, alkyl or cycloalkyl of the formula

5



- 1s (Jerr] alkyl or cycloal kyl of the fornmula 5 0 049 071 [err] 5 wherei

60 [err] 65 and Rl err] and R err] independently are (Jerr] al kyl and R[errl@

Qerr] and Qerr] both represent nethylene. R err], Rerr] and Rerr] are
used in the above fornmula to define groups which i ncl ude Cerr] alkyl,

"Clerr] alkoxy, C -C, alkylthio, andoho49asnry The term"C[err] alkyl" refers

to both straight and branched to charn | kyl groups such as nethyl, ethyl,
i sopropyl and tert.-butyl. The te& Cfg;;L aalioxy refers to the sane
Cerr] alkyl groups which are lin eG ugﬁ moxygen aton1 Such groups
I ncl ude met hoxy, n-propoxy, - n-but oxy an@ the like. Typical "C -C4
alkylthwo groups I ncl ude nmethylthio, ethylthio and isopropylthio.
"Hal ogen" S, usg hepe refers ta quoro chloro, bronmp and iodo. As noted
1 ﬁe%ﬁ%ﬁ’

2 "néﬁze‘a&bpﬁ,é‘:ﬂ@w ol dridnind U080 ok, @

above, preter RE
Rl err] anchifghg C[-Caamyhid 8xd/ haldeh e 2 QI Qéfera Ltd) BXH s&h.bmcéaedm&haahe
2 and 6-tq3(]$mlhlammsgr0fpstsh€1 bemathyll etbylplsepmgtyl and@ee.-btdr r] in the above formul a

defines an arihe tmr 'Wx‘as'ef"?d?ém) e C.t—rﬁ.apdnvh:rerxgslwhwrhsase hi‘"aﬂ(ﬂ gh ﬂ"

triazolyl e’:;,?g‘rﬁsﬂ‘z‘ﬂzrs.ngﬁ) q&"ﬁ*rg i ﬁ' TS e P A

Rierr] 20 dng ré -an8 (Rt @ZeD b} doy, ﬁawaia haky oP lethbxy3 athachéd atdthazzoﬁdd s-pérmmaroy he
noi ety defbenwldaypfﬂ-semnb |s reqU| red to bear a substituent defined by

Rlerr]. | t%@‘ﬂ?}% b,l, M‘c @ tdef r‘r;e éfmv%ﬂ peiety \such asisogazelyr Higsiazolyl isathiseayl.
pr ef er red he..ar
s def i ned,byig B[,g,g( ,yr g_,g{ri' gén g%eﬂxh,g'g'ﬁ O(ﬁgm °‘6urﬁ“"5 bfthe ot ﬁ%m?:‘onv%:ﬁeég{“
"steri caf nky b ROl peduﬁ'ed(mr 1 ijﬁm&ﬁ dsmreu |b€d’ i1 hals Ibeerarbnnd
Such ter m;hatnnd mdse ad:tena.eann a W!Imokn me'rattteazahw GDBthl@est tre thsg wherpinghe

t hr ough a Eﬁ“ef‘BY 'ﬁ? en?uﬂ%cqqp B“WHF@ caﬂY@"‘I' ?ﬁked
t hrough,a ¥ ;;'%ﬁ;r %0"&%? l“ B F% gagre
cyclic graldesn nYaIE@a ?rhéychg tﬁrreE yto the
subst i t uendryl Wity i S pref erred is a u y a y group. For exarrp e, Rerr]
represent s anAdvdial Rssubstitiany evhich vshwrefeired is @ fbelky alkyl grougyr fn pxapiple, Hérebosm!ﬁ an 30
[err] 35 'Fqbéﬁ“P‘]"ta‘ﬁ‘G“R[’efefﬂ‘°r°e$"éﬁ‘P pothafeiM8len or Jerr] al kyl and R[err]
S C:[er‘r'oj al kyl . The nost bul ky al kyl grgups clearly are those wherein one
or both of Rerr] and R err] independent|fy are Cerr] al kyl, and benzam des
“bearing such substituents are preferred—c-‘ligpl cally preferred bul ky al kyl

gr oups thus I nclude tert.-butyl, R'

and R® and R refer to hydrogen or C,—C, alkyl and R® is C,—C,, alkyl. The most bulky alky! groups
clearly are those wherein one or bath of R® and R’ independently are C,—C, alkyl, and benzamides
bearing such substituents are preferraed. Typically preferred bulky alkyl groups thus include tert.-butyl,

40 1,1-dimethylpropyl, 1,1-diethylpentyl, 1-ethyl-1-propythexyl, 1-ethyl-1-methylpropyl, 1,1-diethyloctyl,
1.1-diethylpropyl, 1-methyl-1-n-propytheptyl, 1-ethyl-1-isopropyloctyl, and 1,1-di-n-propyldecyl.

Other bulky alkyl groups which can be utilized include 1,2-dimethylbutyl, 1,2-dimethylheptyl, 2,2-

dimethylpentyl, 1-ethylheptyl, 2,2-diethylpropyl, 1,1-dimethyl-2,2-diethylbutyl, 1,1,2,2-tetramethyl-
hexyl, and 1-methyl-1-n-propyl-2-ethyioctyl.

45 The aryl substituent defined by R® in the above formula can be any of several bulky substituents
other than a straight or branched chain alkyl group, including cycloalkyl of the formula

R6
50 |
-C al
__,,__ R10
: (CH,)
55 / Y
Q
(RY
Tor2

60
wherein R® is C,—C, alkyl; R® and R' independently are hydrogen or C, —C, alkyl; Q' and Q? are CH,;

.and y is an rnteger from 0 to 4. Typical examples of such groups mclude 1- methylcyclobutyl 1-ethyl-
cyclopentyl, 1-ethylcyclohexyl and 1-methyicycioheptyl.

.R“’ a:so refers tg haloalkyl groups, alkenyl groups, and alkyny! groups, for instance when RS is
65 —CR°R’R® wherein R® is halo-C,—C,; alkyl, C,—C,, alkenyl or C,—C,, alkynyl respectively. Examples
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1-ethyl -1-nethyl propyl, 1,1-diethyloctyl, 1,1-diethylpropyl,

1- net hyl - 1- n- propyl heptyl, 1-ethyl-1-isopropyloctyl, and

1, 1-di - n-propyl decyl. O her bul ky al Io/bqgr:;pp whi ch can be utili zed

i ncl ude 1, 2- drnethylbutyl 1, 2-di net hyl heptyl, 2, 2- drneth ent

1- et hyl hept ofl suci hgloalkybta| rao‘p fky ﬂV!LSlPSﬂFP?m% H§/Id° °<Z-bd| '"‘e"‘V' -3-chioro-

40 I, 1-di nethyl propyl, 1,1-diethylpentyl, 1-ethyl-1-propyl hexyl, @

(11,2, 2-tet EAM AR bk e T ?&rm- -bb?’f?ﬁ%“% m’;@ Tﬁ%i%‘;?é%;
%{*’ﬁa

" several byl

The aryl suff f‘y ?ﬁmp 3 ﬁ%ﬁj

trar t or branched c arn a
group, incl ud’l g mCﬁiG h&ﬂ k(}fh\uﬁfadﬁlhenaii(i)l‘dféﬁ ® GUR{Rewr\}reEa‘m: \M:mra&m-@&ec.ra]kyr

(Gerr] al kyb G Ul O Tm;e md@rfﬁrl st iyl satbon e kg
@err] and %Gﬁ On %:E'?}s @HEEWF‘ Wh'xv J erfé\‘fsm éﬁ w rc}i‘; ined ‘;r:"éj%}?ﬂ(;a oug%
exanpl es gf ' : ;?{chlh. CPiHe
1- et hyl cy@l RRES '@u H;@ i E SRePt adand‘s& T S| Sion o @{egag?dapi’lﬁal':lﬁéﬂ Kyl

gF oups, aI kemé hygz_aufmsxyew 1aét wzydnetgvlmqp&;pyrf ar1-dramv|m¢mradometﬁi[l.enrrﬂ-prms/l -85

-Cerr] whereﬂr-bru ro Y|I asrdr?arbttwi recth -3ar-Rutpxyp ‘er r] al kenyl or
Clerr]al ky ny| a'k\E)@éBH'E (hears a h pr"Y%&e)fx Eéﬂycloalkyl
al kenyl alﬁd e" f:}f E" ro 52 HC{unCs'p nylatkoxy,
. 1,1-di net hy f Y‘I| oro- ‘¢ ﬁﬁ ~di et; %’b rom)hexyl

- 1-ethyl -1-n- propyl 8- |odononyl 1 1-di - n- propyl - 4 fl uor obu {,1 1-2 met hyl -

e

"112233hexarret

or

-i sopropyl -12- chloredo-- yI 1 1 -dinethyl - 3-but enyl,

. 2,3-dietl¥l-4- hexenyl thw %cﬁg) di meghy! - Schgyen (CHz)m_
ecen i" 1

ffet hyl - 4- hexyny
1, 2-di et hyl - 3-heptg and 5 1 -|sopropyl-3-butynyl R[erﬁ] in the above

. forrrula additionally refers to CRlerr]Rerr]Rerr] wherein Rerr] is (Jerr]

al koxy- Clar wheraih lgyrh, raRtand[ReY dré definkey dtiole. Exdthrtesidf berlzkryilde arTlhemmeetsnmrsrdeﬁreu bv 0
strai ght oermamwm -ntwhengpshvﬁ bh-ri thyl-3-berzyiexverpioh 14 6wk2 ibhen Y

~ whi ch bear Jig N i ‘S? en
or sul fur. Eﬁ"%:érnea%| My tlvﬁ]ﬁ (‘?Vﬁ E aafégzb%%ﬁ% I p ¥resent|y

Rlerr] ar® khamtinWe & oﬁ%rcﬂb@r&ﬁﬂ’ldg@ OYa kAU §Athetic bthéds, Af dié’ferﬁ% 6d for

- those whi C hpreputing e d@mipbaxiae isctey acaatlimrbrraharyharahb at:ﬂnedbrutulraet;l'tlm‘wltl'oartdweroangtblv

group (i . e. substtpted dbaeroisracidodeivasive Rfcording tenttie MgllowinpReayense: are al kyl ). Such
preferred groups include 1,1- dinethyl-2-nethoxyethyl,

1-ethyl - Sgnethylthropropykj 1, 1-di ethyl -2-i sopropoxy- etHyI 1-n-propyl -
tert.-butylthiopropyl andj2-ethyl-3-nethyl-3-n-butoxypr pyI Rlerr] also
defines an al kyl grouy? wai f@ars a phenyl al kyl orR aﬂgoxy noi ety, or
a cycl oal kyl 15 noiety. exanp! ¢, yertefers to, the C-NHRY
-CRlerr]Rherr]Rlerr] in h Rlerr] Pncl udes phenyl al phenyl al koxy,
cycl oal kyl and cycl oal kyl &
or 2 R3

45 wherein R', R?, R? and R* are as defined above, and L is a good leaving group, for example lower
alkanoyloxy such as formyloxy or acetoxy; halide such as chloro, bromo or iodo, or an activated ester
forming group such as pentachiorophenoxy. A preferred good leaving group is halogen such as chioro
or bromo.

To form benzamide derivatives of formula (I} in which Z is sulfur, it is necessary to thiate the

50 ketone group of the amide formed in the above acylation reaction. Suitable thiating agents are
phosphorous pentasulfide or Lawesson’'s Reagent (Tetrahedron Letters, 22, 4061 (1980)). The thiation
is preferably accomplished by refluxing the amide starting material with the thiating agent in an aprotic
organic solvent such as dioxane or toluene. Typical reaction temperatures range from 50 to 150°C.

The acylation reaction can be carried out by commingling the benzoic acid derivative with about

55 an equimolar quantity of the aryl amine in a mutual solvent such as tetrahydrofuran, diethy! ether,
dichloromethane, dioxane, dimethylsulfoxide, dimethylformamide, benzene or toluene. If desired. a base
can be utilized in the acylation reaction to act as an acid scavenger. Cammonly used bases include
sodium carbonate, sodium hydride, potassium carbonate, sodium hydroxide, pyridine, triethylamine and
related bases. The acylation generally is substantially complete after about two to about ninety hours

so when carried out at a temperature of about 20 to about 200°C, preferably from about 30 to about
120°C. The product of the reaction, an N-aryl benzamide of the invention, can be isolated by simply
removing the reaction solvent, for instance by evaporation under reduced pressure. The product can be

. further purified if needed by any of several routine methods, including crystallization from solvents such
as ethanol, ethyl acetate, diethyl ether or toluene; chromatography over solid supports such as silica or

65 alumina, and related purification techmques



T
20 [érr] 25 whereiny, m n, Rerr] and R err] are defined above. Exanpl esflé/
.- of benzam de aryl substituents thus defined by R err] include &y
"1, 1-di net hyl - 2- phenoxyet hyl , 1, 1- diethyI 3- benzyl oxypropyl,
1, 1-di et hyl - 2- phenyl et hyl , 1- n-propyl - 3-(2- chlorophenyl)butyl
1, 1- di net hyl - 2- cycI ohexyl et hyl , £m9 B7Xet hyl -2-(3-al |yl cycI 0-

hexyl)-ethyl, Lt e Bk RELHI ‘t“aH%a?rR l
-1 SOPF OPY Whidh lads % HJg W I ':ﬂpémp th%gﬁfeth 'Eh i ihe yao of gari Reves
© of fornul substituted endoiz gidapetichdar yeanracawes\ a\amblqonasmt:iw,é dbvataanet i n
" the art oFUOthGGW'Ca!OedSaR'mb erad by cowtine pionesinress tdxemple. apiefeced syntheti cefemnded

. method fof 939 thfdnvent ity ba*t%nc's haligas e %eda'nt'
o hora AR bR, %m@m@@z S AR ARt SeOCP ) g
-.according to 11hb élWhﬁIQdﬁ&Q WRIH @an Batondensed with an amine to form &'benzamide can be
"R 1 40  made by reacting a benzoic acid [atkalf fnetdbsaltifer exampielacsbdilim oRp&tassium 43t awith] anadid

Rl err] "Ar balige W#Wwbmﬂem@ceﬁvhb@@dgood | eavi ng g_‘roup for exanpl e

| ower al ka,t‘ne N iy e :?&WIW"B‘P“&Y@W?‘ inthg svpiedy efithe:henzamides of this

bromo or 10 Qs-& aﬁ%q gster formng group such as

pent achl or oplxsigimeé .ﬁze 1SFbing a.gqe.qhel eaving group is hal ogen such as

chl or o r brdm}dnet'ﬁovaemuvttbmwaﬁn de derivatives of fornmula (1) in which Zis

sul fur, it |s'“fté'deefs GPYtMase the 50 ketone group of the anide forned

in the above %g‘ ’%ﬁ"f abl e thiating agents are phosphorous

pent asulfldezo,;,et gc% etrahedron Letters, 22, 4061 (1980)).
2% The thization 3|.§h&pf5 ,ef,,e xybeag&,p hedridwy refl uxi ng the am de starting

- material w t 12,4 6erietHyibabzopichravgidert | n an aprot i c organi c solvent such as
di oxane or t@lﬁjé'r’rebutWWr!%Ichbféhctlon tenperatures range from50 to
150[err]C. T '_@.}E’gﬁ‘; be carried out by commingling the

n
benzoi gsaci d gthg,% t( °"z‘1;, ;é.g‘m&hy '?)d an equi nol ar quantity of the aryl

amne in a maelx eaﬁkwe.mnus.u e,tzewcaiamy of uran, diethyl ether.
di chl or onet hafediediyiberaoy, uodwerret hyI sul f oxi de, di et hyl f or mam de, benzene or

tol uene. |f @e‘sﬁi’é@th ehigtidpe ut| I ized in the acylation reaction to

act ~as ﬁn aC| egigﬁ "h'mm ases i ncl ude sodi um car bonat e,
. sodium hydri éﬁ vfur?‘ &H m're Mfyd%' gd‘?ﬁl gmgtbrfyl ee:therr
M triethyl agangl &tial faa;mﬁraba a?tcﬁé b niz6tpr@8aHaFed) Roy exaiplal B SLBRE e
© conplete ahhecsomim:astcam bepropmarad hyuréacriomefia\suitabiy cartlylislaeid estarsutteds RSODOCH, vﬁth

 tenper at upsetagtilaaodta stongPagh sush F0Bdinm Piride ofleweshby, refactinm withy hydreglamine

# about F20PEPEE. * HRUPYBUEEBE: t he reaction, an N-aryl benzanide of the
“invention, can be isolated by sinply renoving the react Il ons sol vent, for -
.z I Nstance by evaporation umfder redyred LRSRWGE. The Rt can be further
“ purified if needed by aHfSl-Qa-fOCSlgver al Pout] ne getl | Ncl udi ng
7 crystalization from sol vents such) 88,@4 hanol , et hyl adet ate, diethyl ether
- or toluene; chromatography over solid supports such as silica or 65

- alum na, and giRiAl 6lststitutddCRbhRb-idofdzbied Qb De preparedObydiindbiter Fothation with a

preparat i euiadl sidarubRINZIRENHAIe dNbW¥dRby YREEH wWitihitidogyirtihg 1o fBaIar ietnidrealtsed Of
starti #g finellerdagtion with e pratenic adid [aenordingotprthe followingi deperpk sshemeibl e by net hods

famliar to those in the art. Mst of the

- H2N f
RS-C—CH CN 1) iminoether formatlon N \ R

50 " 2 ) i \_

o 2) hydroxylamine/H+ 0

5

The thiadiazole amines which are required as starting materials can be prepared by reaction of a
55 carboxylic acid halide with thiosemicarbazide as follows:

5 POCI, -
RYCOOH —_— HoN / ?_ RS
)

H2NNHCNH2

60

Similarly, pyrazole amines can be synthesized by reacting hydrazine with a suitably substituted B-
65 keto nitrite according to the following scheme:



e

substituted benzoic acids which are required are commercialy avail abl e. Thg’fq/

.~reactive derivatives of such benzoic acids are prepared by routine o
procedures. For exanple, a preferred synthetic nethod 5 according to this
invention requires the use of substi QO#A® Pgzoi c acid halides or m xed
anhydrides. The acid hali d;iqare prepared by reaction of a_benzoic acid

with a hal ogenating agent sgch as oxalyl chloride, thh Rchl ori de,

phosphorus trichloride org SAheN Us t e dey § beNzoi c acid
- anhydri des which can be condensed with 2n jne Bo f rnmya benzam de can be
made by r&acting a benzoic acid alkali netal salt, forNexanple a sodi um or
~potassiumsalt, with an acid 10 halide such as benzoylH chl ori de or acetyl
oynthesis of ¢ HE R Ss Rt B it SRR TR te SEREHER el e poun
2, 6- di nretrthoxybenzoyl chloride; 2.6-di met hoxybenzoyl form c anhydride; 15
2, 6-di et hoxybenzoyl brom de; 2yGewli - n-mg&wbenzoyl indide:
. 2,6-di-i sopropoxybenzoy,l,s_@r_g,qi_gi aq 2- et hoXy- & n- prpopoxybeyyzoys chl ori de;
2- met hoxy- 3- et hoxybenzoyl "bronide;2 20 ,, hydmﬁl-s%rhox?- SZ%_ pyopoxybenzoyl
acetic anhydride; 2,4,6-triethyl benzoyl brom de; 3,5-di-M-butyl benzoyl _
chl ori de; 2-nethoxy-6-chl orobenzoyl brom de: 2,6-di-n- pr"bpoxybenzoyl acetic
anhydri de; 25 ) 2- met hoxy- 6-f | uorobenz_%/l brom de; . .
2, 6 di met hoy,. Hmiggzph qines T PRABRATARY| O RHIGPRRAD I 3 AR PRABVNSBIN® et e
2,4, 6-trigethoxybenz F'eChl ori de; 2- met hoxy- 6- et hyl t hi obenzoyl brom de and

. 30 5 met hoxy- 6-ethyl -4-trifluoronethyl benzoyl brom deg The aryl
“"amines of the fornmula H2NR4 ich are required as stanpjlpgRmaterials are
.either readily available c rgial ]y or HaNelhhr epgnable art-recogni zed
procedures. For exanple, 3-substi ed- 5——am 1oi sdaz can be prepared

by reactfon of a suitable carboxylic acid ester such asy Rl err] COOCH err ]
~with acetonitrile and a strong base such as sodium hydride, followed by
reaction wth hydsdmeyaketdhes A6 @6 FeaE@d With bdmohia, HyBlohéhdutide Srd R ger Sdréxide to

.o Simlarly, &veab®biidotiides- anm no-i soxazol es can be prepared by i m noether
_formatiof®with a suitably substituted [err]-ketonitrile foll owed by
treatnment with hydroxyimng to form an 1i)r'r?;"qli umsalt, apd 45 finally
jreaction with a protoni cp‘e_gl_ dnageor di ng 't 0 2 he folH mwikgSgentral scheme: 50

"> [err] The thiadiazole am nes whi ¢h ar ezsqglél red as?

2

st a E' g materials can
- be prepaped by reaction of a

~°'t. Aminc oxadiazoles are readily prepared by reaction of an amide oxime with trichloroacetic an-
B 40 hydride foliowed by treatment with ammonia:

0
W-OH I
1) (C1,CC),0
45 3w N 5
RO —C—NH, - HN AR
2) NH /N
3 o)
50 Amino pyridazines are prepared by reaction of ammonia with a suitably substituted halopyridazine

according to the following scheme:

5 N=N N N-=N 5
55 R <\ /> Cl Ha H2N—< -_\7—R

These and other synthetic paths leading to aryl amines of the formula H,NR* are well known to
60 those skilled in the art of organic chemistry.

As already pointed out, preferred aryl substituents defined in the above general formula by R*
include 3-isoxazolyl, 5-isoxazolyl and 1,3.4-thiadiazol-2-yl. Typical examples of isoxazolyl amines and
thiadiazolyl amines which are employed as starting materials to be acylated with a benzoic acid
derivative include the following:

65 3-tert.-butyl-5-aminoisoxazole;




-. 55 carboxylic acid halide with thiosem carbazide as follows: [err] 60 /\)

/

Simlarly, pyrazole am nes can be synthesized by reacting hydrazine mﬁth,afﬁ'
~. suitably substituted [err]- 65 keto nitrile according to the follow ng

schenme: 8 0 049 071 [err] 5 Hydrazine is also utilized in the synthesis

of triazole derivatives accordi ng @OROT Y| | owi ng path: 10 [err] 15

| m dazol yl 1.nes. can b r reacting cyanam d ith ' h
1 -dimgth erﬁr- SRHofROke2le: g cy e with an am nonet hyl
ket one acpo%ﬁh@gdﬂ' ﬂﬁﬁa 5 &gwgmg"§§hgﬂg¢ 20 Am nonet hyl ketones al so are

- reacted wit h3 pyigENKyBlohdryIllEQ@nrdissxkdzblede and hydrogen peroxide to give amino

i sot hi azol ess—{@dl@thﬂ&-ﬁ‘nxﬁiﬁﬂm-ﬂmnoisonxazole: ) NH2 H2NR 35
2) H2S s 3-(2,2-di-n-propyl-4<ycipheptylbutyirf-s(pinejsoxggole; :
r)eaction of 3b3 Liimettvis3 {4-aheayibyioxyiarony|) &- iﬂlﬁﬁ%gee_s are readily prepared by

e MOy hsikeiriR 2 h- 40 hydride fol |l owed by
treatment wi -] E&,él'dic RFokycloprbpyl)-5-a sBkazOW | dazi nes are prepared by
reaction of g.amalsanw-dihhﬂh@wntsahlm:subst i tuted hal opyridazine according to
the folé ow ng-aﬁ'lmZ-isdﬁ_&wl—&cycbhexyl;?ropy"isc{xmo{e} These and ot her synthetic
pat hs | eadi ngram l}ﬂw@e'ss-mptw@ww il a HONRA are wel | known to 60
t hose skille amﬁ‘°t§j Hﬁ;g;ﬁfﬁ;gg%ﬁﬁ °m PEPYYSOX®E Al r eady pointed out,
preferred ar Yl bRk LM G, Sl ithsroisdgzoRbOve general formul a by Rierr]
i ncl udes 3- i sguminale2,3-dimethpiGrAobutdxypentilliboxdzele;t hi adi azol -2-yl . Typi cal
exanpl es of Baoiazs(yi-dimeihpicd2 andethitiSauoraorontyllisexatoires whi ch are enpl oyed as
starting mat éﬁlﬂaiosﬁ-?’@ e @'QS’CF‘V{P; a penzoic acid derivative include
the fol Iowi M5! ot ey o At R l e;

Camiho-5-(1,1-diathylE-othy thiopYntyIR1 3 AL RENAZ Ol €;

E 20 2-amino-5-[2,2-di-n-propyl-4-{2-methylphenoxy)butyl]- 1,3 4-thiadiazole;
2-amino-5-(1-ethyl-3-isopropyl-4-chlorocyclopentyl)-1,3,4-thiadiazole;
3-amino-5-(2-n-propyi-3-methyl-5-tert.-butyithiopentyl)-1,3,4-thiadiazole;
2-amino-5-{1,1-dimethyl-3-iodopropyl}-1.3,4-thiadiazole;
2-amino-5-(1,1-di-n-propyldecyl)-1,3,4-thiadiazole;

25 2-amino-5-(1,1-diethyl-6-heptynyl-1,3,4-thiadiazole;

Additional aryl amines which can be employed in the synthesis of the benzamide derivatives of
this invention include oxadiazoles, triazoles, isothiazoles, imidazoles, pyrazoles, and pyridazines.
Illustrative of the such commonly used aryl amines are:

. 2-amino-5-(1-ethyl-1-methylpropyl})-1,3,4-oxadiazole;

30 2-amino-5-tert.-butyl -1,2 .4-oxadiazole;
2-amino-5-(1,1-dimethyl-6-isopropoxyhexyl)-1,3,4-oxadiazole;

* 5-amino-3-{1-n-propylcycloheptyl)-1,3,4-oxadiazole;

i 3-amino-5-{1,1-dimethyl-3-ethyl-4-methyithiobutyl)-1,2 4-oxadiazole;
2-amino-5-{1,1-di-n-propyl-3-(4-bromophenyl)propyl-1,3,4-oxadiazole;

25 2-amino-1,3,4-triazole;

3-amino-5-tert.-butyl -1,2,4-triazole;
2-amino-5-(1,1-diethylhexyl)-1,3,4-triazole;

; 2-amino-5-(1-n-propyl-2,2-dibromocyclopropyl}-1,3,4-triazole;

S?f 3-amino-5-(1,1-diethyl-4-fluorobutyl)-1,2,4-triazole;

40 2-amino-5-(1,1-dimethyl-2,2-diethyl-3-n-propyi-4-pentenyl)-1,3.4-triazole;

3-amino-5-(1, 1-diethylpropyl}-1,2,4-thiazole;
5-amino-3-{1-(2-butynyl)cyclohexyl]l-1,2,4-oxadiazole;
5-amine-2-{1,1-dimethyl-3-chloropropyl}-1,3.4-oxadiazole;
3-amine-5-(1,1-diethylheptyl)-1,2,4-oxadiazole;

45 2-amino-5-(1-ethyl-1-methyl-6-n-butylthiohexyl}-1,3,4-triazole;

5-amino-3-(1,1-diethyl-2-methythexyllisothiazole;
5-amino-3-tert.-butylisothiazole;
5-amino-3-({1-n-propylcycioheptyl)isothiazole;
§-amino-3-[1,1-diethyl-4-(3-methylcyclopentyl)butyllisothiazole;

50 3-amino-5-(1,1 -diethylhexyl)isothiazole;
3-amino-5-[ 1 -ethyl-2-methyl-4-(3-phenoxypropyl)octyllisothiazole;
3-amino-5-(1,2,3-trimethyl-5-chloroheptyl)isothiazole;
3-amino-5-(1, 1 -diethyl-6-n-butyithiopentyl)isothiazole:
5-amino-3-(1,1-di-n-propylhexyl)pyrazole;

55 S-amino-3-tert.-hutylpyrazole;
5-amino-3-(1-ethyl-1-methylpropyl)pyrazole;
5-amino-3-(1,1-diethyl-4-pentenyl)pyrazole;
5-amino-3-{1, 1-dimethyl-4-(3-phenylpropoxy)butyllpyrazole;
5-amino-3-(2,2-diethyldecyl)pyrazole;

60 3-amino-5-(1-ethyl-4 ,4-dimethyl-5-chloropentyl}pyrazole;

3-amino-5-(1-athyl-1-methylpropylpyrazole;
3-amino-5-{1,1-dimethyl-6-n-butoxyphenyl}pyrazole;
2-amino-5-{1-ethyl-1-methylpropyl)-imidazole;
2-amino-5-{1-{2-propenyl)-1-(2-propynyl)-4-hexenyl]-imidazole;

65. 2-amino-5-[1-ethyl-4-phenylbutyl)imidazole;

3

10



QKD AL

"2-ani no- 5- 1,1 -di-ns yl decyl ) -1

9 _ 0 049 071 3-(1,1 -dinethyl pentyl)-5-am noi soxazole; 3-(1,1 ;mf:
di et hyl - 4- et hoxybut yl ) - 5- am noi soxazol e; 77
1- et hyl cycl ohexyl ) - 5-am noi soxazol e:

1 i et hyl - 5- hexenyl ) - 5-am noi gp¥aplogry 5

I - n-propyl - 4- cycloheptylbutyl) 5-am noi soxazol e;

d
di -
di met [By#migo- 41 {her 'L °§e am noi soxazol e;
di eth 'Q’BJ'"‘E:‘ X _% 36 m, rgoxazol e;
but yl -
(

-di
3-(1-e
3-(1, 2-
3-(2, 2-
3-(1, 1-
3-(1,1-
3-(1-n-
3-ann
3-amn
3-a
3-

ﬁ;ﬁ C am n0| soxazol e;

5 fah%krm@ioydlésk Sﬂiéaibﬁ%d}g detivatives of formula (1) is represented by the formula:
0- 5- (1 sopropyl 3-cycl ohexyl propyl )i soxazol e;

m no- 5- (1, 1-di met hyl - 6- hept enyl ) i soxazol e; 3-amino-5-[ 1,1

di et hyl - 3- (2, 6- di br onophenyl ) propyl ]i 2 ol e;

am no. 5 (1,1 di - n- propyl - 6- |odoh|s q@gﬁne: 3-am no- 5-(
\\z

1-
m
m

1, 2- dlnethyl 3-et hyl t hi opropyl )i soX e,
3-am no-5- (2, 3-di net hyl - 5-i sobut oxype | )i soxazol e; 3-amno-5-( 1

", 4-dinethyl -2, 2,3-triethyl -5-bronopent yPPfHgoxazol e; 2-am no-5-tert.-butyl -

, 3, 4-thi adi azol e; 2-am no-5-(1-ethyl-1 -nethylpropyl)-1 ,3, 4-thiadi azol e;
2- am nol%- f%wé:dg gthyl -5-ethyl thiopentyl)-1 .3, 4-thiadiazole; 20
2- am no- 5- - n- propyl - 4- (2- met hyl phenoxy) butyl ]-1, 3, 4-t hi adi azol €;

‘2-ami no-5-( 1 -ethyl-3-isopropyl -4- chlorocyclopentyl) 1 @_AQtHSadlazole

i adi azol e;

2-am no-5- (1, 1-di et hyl - 6- heptynyl - 1, 3 4- t hirmdi azol e; Additional aryl am nes
whi ch can be enpl oyed in the synthe5|s of the benzam de derivatives of this
I nvent i @a wheed 8dehoixgen aobiwbsreintR®ii@zol es, isot hiazol es, im dazol es,

3-am no- 5- (2 n- propy¥ =8-Mret gyl - 5-tert ylaﬁlopentyl)
, 3, 4-t hi*ddi azol e; 2= =8 (1,1-di ne yk&Q-lodopgppyl) 4-t hi adi azol e:
R

pyrazol es, and pyridazines. Illustrative of the such conmonly used aryl
am nes are: 2-am no-5-(1-ethyl a met hyl propyl ) - 1@ 3, 4- oxadi azol e; 30
2-am no-5-tert.-butyl -1.2,4-0 adlazole |

2-am no-s- (1, 1-di net hyl -6-1i so g@bxyhexg )-1 304_Qiadiazole;
5-anino-3-(1-n-propy|cyc|ohepg%t 1,3, 4- oxadi | &; 3-amno-5-(1,1
_di met hyl - 3- et hyl - 4- net hyl t hi obut yl ) -1 240xa3|<$a}%e).y

2-am no-5-[1, 1-di - n- propyl - 3- (4- bronDphenyI)propy -1 , 3, 4-oxadi azol e;

35 in which R®is C,—C, alkyl, R is hydrogen or C,—C, alkyl, R® is C,—C,; alkyl and y is an integer from
zero to four.

Among the most preferred compounds falling within this preferred class are:
N-[3-(1 -ethyl-1-methylpropyl)-5-isoxazolyl]-2,6-dimethoxybenzamide;
N-[3-(tert.-butyl)-5-isoxazolyl]-2,6-dimethoxybenzamide;

40 N-[5-(1-ethyl-1-methylpropyl)- 1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide;
N-[5-(1,1-diethylpropyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide:
N-[3-(1, 1-dimethylpropyl)-5-isoxazoly!]-2,6-dimethoxybenzamide;
N-[3-(1,1-diethylhexyl)-5-isoxazolyl]-2,6-dimethoxybenzamide;

[5-(1-ethylheptyl)-1,3,4-thiadiazol-2yl]-2,6-dimethoxybenzamide;

[3-(1,1-diethylheptyl)-5-isoxazolyi}-2,6-dimethoxybenzamide;

[3-(1-ethyl-1-methylbutyl}-5-isoxazolyl]-2,6-dimethoxybenzamide;

45

3-{1,1-diethylbutyl)-5-isoxazolyi-2,6-dimethoxybenzamide;
5-(1-methylbutyl)-1,3,4-thiadiazoi-2-y(]-2,6-dimethoxybenzamide:
5-(1-ethyl-1-methylhexyll-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide;
3-(1,1-dimethyltetradecyl)-5-isoxazolyll-2 ,6-dimethoxybenzamide;
5-(1,2-dimethylbutyl)-1,3 4-thiadiazo!-2-yl]-2 ,6-dimethoxybenzamide;
5-{1,1-diethylhexyl)-3-isoxazolyl}-2,6-dimethoxybenzamide;
5-(1,1,2-trimethylbutyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide;
3-(1,1.2.2-tetramethylbuytyl)-5-isoxazolyl]-2,6-dimethoxybenzamide;
3-(1-ethylhexyl)-5-isoxazolyl]-2,6-dimethoxybenzamide:;
5-(1-ethyi-1-methylpentyl}-3-isoxazolyl]-2,6-dimethoxybenzamide:

5-

5

5-

50

55

(1, 1-diethyldecyl)-1,3,4-thiadiazol-2-yi]-2,6-dimethoxybenzamide;
-(1-isopropylcyciohexyl)-3-isoxazolyl]-2,6-dimethoxybenzamide:
-{1-methylcyclopropyl)- 1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide;
[5-{1-ethylcycloheptyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide;
N-[3-{1-isopropylcyclopentyl)-5-isoxazolyl]-2,6-dimethoxybenzamide;
Other specific compounds embraced by this invention include:
N-[5-(1,1-diethyl-2-methylthioethyl)- 1,3,4-thiadiazol-2-yl]-2 6—dnethoxybenzamnde
N-{5-(2,2-diethylbutyl)- 1,3,4-thiadiazol-2-yl]-2,6-diethoxybenzamide; -
65 N-[5-{1,2-diethyl-3-isopropoxypropy!]-1,3,4-thiadiazol-2 -yl]-2,6-dimethoxybenzamide:

N-
N-
N-
N-{
N-|[
N-{
N-{
N-{
N-{
N-{
N-[
N-[
N-{
N-{
N-{
N-{
N-

60
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35 2-amno-1,3,4-triazole; 3-amino-5-tert.-butyl -1 ,2, 4-triazole;
. 2-amno-5-(1, 1-diethyl hexyl)- 1 ,3,4-triazole; 2-amno-5-( 1
- n-propyl - 2, 2-di bronocycl opropyl )- 1 .3,4-triazole; 3-amno-5-( 1,1

-di ethyl 4-fluorobutyl)- 1,2,4-tri 2-amno-5-( 1,1
-di et hyl - 2, 2-di et hyl - 3- n- propyl ?ﬁéﬁgﬂ’au 1,3,4-triazole: 3-am no-5-(
1,1 -diethy NHB-Q‘DY@metﬂyi-Z%y&bﬂeBWﬂQ‘)&usoﬁiz@Wl]Qck-&-l{-prgpo enzamlde

- ( 2- but yny| Nelgd2 piaxtyihpxy!)d5-Boxazadyt]2ié kybanzattidet -

" -di met hyl - 3Ndh +(bﬂﬂ ?-ip)wnv!hthvlz- ,Wm)eddzqhiadllez S-Bmwmmeﬁza(n]qei
-di et hyl heD“yE-“ I -2 mtho%gnz m )gyoc]_ eTIQZ -1
a
. -methyl - 6- naBEiyh --.‘ﬁﬁ’ 4"5 Q’P?a o
-di et hyl - 2- Ngslwhla m| ﬁ gyl i sot hi azol e;
5- anmi no- 3- ( K- a—(pmm-aymw&ms:m ﬁl@-ﬁ&dﬁiﬁl-ﬁ&ﬂlzis-dmthoxybenzamlde,
5-ani no- 3- [M, hmv'@@vlhﬁﬁqﬁwy‘ 2 Gysliay idd:i sot hi azol e; 50
3. ani ’®- 5- (N -(1 q‘l aadlazol-z-yll methoxybenzamude
3-anmi no- 5- [ ; et r_ : % ﬁ% _&m‘tﬁﬁégﬁv '}?f“ﬁ’f?ﬂ’@'de
3-am no- 5-( ih,[ 1 Idi-h-3R¥p h).]L@@Jd -5-( 1,1
- di et hyl - 5- N- Mt-yiht/lbvdqb&ﬁl)-y l3)4-8ﬁ:‘dhtal—2@,4l]€2 6-d|ethoxybenzamlde
5- am to- 3- (N: Qi(}jwm I-éﬁyteméb( 3 lﬂ]zbﬁdtetf@esvbenzamﬁde
1 - l n
5-am no- 3-tﬁ[ (sl_dm_p ;f’ :ﬁgtg‘l? L propyl ) pyrazol e;
S5-am no-3- . -(T é -c o xz‘benzamnd _
5- ani no- 3- [ f,{3- wlh clébu mtmm
% 5-am eo- 3- (B2 t}rseprh ldijelo niwt) mi% 5&hylth:o—6 methc;});ygbgnzamr:de . g
290 ani -5- (N mathyl o clphytyl y tdiethoxybenzamide;
g_ gm ng g Em: -Idu'lleta;zj h&ff’yym ‘1"? ?E-yl?-?-pmet oxy-6-n-propoxybenzam|de
E-i -d|m ;i az %I P |t § mide;
3-am no- 5- (. Ib l‘:gbenzamlde,
2- am po- 5- (N:[84 Y l'- h@xy-s-ethoxybenzamlde
2-am no- 5- [m- r pyll-1 :24— Q]b&}zhettgenyl ]-imdazole;, 65
- - qgm;w i ie enzgn@d:9 071 3- am no- 5-
]2_ im d0b5 [ETJ g}:ﬂ;p% a4 W ia M? g-ala;%t g_-yl]-zg:nY:thyl—S—methylthlobenzamnde (
I but ypT i% Hﬁ;llg 5-|so zoly -2-bromo-6-methoxybenzamide;
- d' etlyl - 4- gy §J( 3’ Pﬁadlazol 2-yil-2, 6—d|m¢ghoxy—4-tnfluoromethylbenzamlde
3- am no- 6- ( A-[@dexlbutyiirsis laﬁmﬂm Hiyokybeddaiie; 2
) N-[3-(1,1-diethylpentyl)-5-isoxazolyi}-2,4,6-trimethylbenzamide;
g N-[3-(1, 1-diethylhexyl)-5-isoxazolyl}-4-iodobenzamide;
N-[3 -(1.2,2-trimethyl-1-ethylpropyl)-1,2,4-thiadiazol-5-yi]-3-ethylthio-6-methoxybenzamide:

35 N-[3-(1-ethyl-1-methyipropyl)-1,2,4-thiadiazol-5-yl}-2,6-di-n-propoxybenzamide;
N-[3-(1-ethyl-1-n-propylhexyl)-1,2,4-oxadiazol-5-yl]-2,6-idethoxybenzamide:;
N-[3-(1-ethylcycloheptyl})- 1,2,4-oxadiazol-5-yl}-2,4,5-trimethoxybenzamide;
N-{3-(1-ethyl-3-phenylpropyl)-1,2,4-oxadiazoi-5-yl]-2,6-di(methyithio)benzamide;
N-[3-(1-methyl-1-ethyl-3-hexynyl)- 1,2 ,4-oxadiazol-5-yi}-2,6-dimethoxybenzamide:;

40 N-{5{4)-(1-ethyl-1-methylpropyl)-2-imidazolyl]-2,6-dimethoxybenzamide;

N-[5(4)-{1,1-dimethyl-5-phenylpentyl)-2-imidazolyl]-2,6-di(ethyithio)benzamide:

N-(5(4)-(2 2-diethyl-2-cyclobutylethyl)2-imidazolyl]-2,6-dimethoxy-4-{trifiucromethyl)benzamide:

N-[6-(4)-(1-(3-butenyl)cyciohexyl)-2-imidazolyl}-2-chloro-4-methoxy-6-ethoxybenzamide:

N-[6-(1-ethyl-1-methylpropyl)pyridazin-3-yl]-2,6-di-n-propoxybenzamide; and

45 N-[6-(1-ethyi-3-cycloheptylpropyl)pyridazin-3-yi}-2, 6-di-n-butoxybenzamide.

In certain aspects of the invention it may be desired to increase the water solubility of the
benzamide derivatives by forming agronomlcally-acceptable salts. The nature of such salts will be
immediately apparent to those skilled in the art, and it would be otiose to list them here. Suffice it to
say, that Group IA alkali metal, particularly sodium, saits are prepared. They may be prepared by

5o reacting a benzamide derivative of formula (I) with a strong base such as sodium hydride in an ethereal
solvent such as tetrahydrofuran or diethyl ether. The salification may be accomplished at temperatures
between 0 and 50°C, convemently at room temperature. .
"The preparation of various benzamide derivatives provided by the invention is illustrated by the
following detailed Examples.
5 Example 1
N-{3-{1-Ethyl-1 -methylpropyi)-5 -isoxazolyl]-2,6-dimethoxybenzamide
A) Preparation of 5-amino-3-(1-ethyl-1-methylpropyl)isoxazole
A 16.5 Kg portion of methyl 2-ethylbutyrate was reacted with 60 Kg of n-butyl lithium,
so diisopropylamine, and 19.1 Kg of methyl iodide to provide 17.4 Kg of methyl 2-ethyl-2-methylbutyrate.
g A 7.5 Kg portion of the ester thus formed was reacted with 3.25 Kg of acetonitrile and 5.03 g of
: sodium hydride in 33 liters of tetrahydrofuran to provide 1-ethyl-1-methylpropyl cyanomethyl ketone.
The ketone thus formed was reacted with 4.35 Kg of hydroxylamine hydrochloride and 2.54 Kg of
sodium hydroxide in 44 liters of water to provide 5.65 Kg of 5-amino-3-(1-ethyl-1- -methylpropyllisox-
65 azole.
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2 3-am-no- 6- (1-et hyl cycl ohexyl ) pyridazine. 5 A particularly preferrgd » .*
. cl ass of benzani de derivatives of fornula 11) is represented by the Niahio
“fornula: [err] 15 in which Rlerr] is [err] 20 25 where R is hydrogen and
wherein Rerr] is 30 0 049 071 [err] 35 in which Ris
Clerr] al kylg)er IS dro en or C[err |oa‘tl kyl, Rlerr] is Cerr] alkyl and y
is an integet TP ling
. within this éﬁ? '°"s:$'n.,a,r,,et., 5 E‘.ﬁ s%“) P BREMES b T e e e
- - et hyl pr Opﬁg ,L.mx.a,m ¥.| Folldwing CthérRid8itidy, DR e Zredttiche mixture next was cooled to room

SN[ 3-(ters. tdmpempkure bad memzm: a} réinGed byrevdporeiyesrxianiedised A@ssure, washed with 25
fi‘-;.j N-[5-(1-et hiy :s;pf m ltgred to provide a crude solid product. The product was stirred for one
¥ 3, 4-thi adi |W*t2 or tmfaemméd ton}Of §8pd fitefed 1 peaifs P3P KBy 55 1

.3, 4-thi adi 'ﬂ“c?fm " Y'Zch o met hoxybenzani de;

ON[3-(1, J:odcnsmwsiaroomb)u5m»y|snmmipwpbﬂ-zﬂ&xawazwmhwmmae N-[3-(1,1

. -di et hyl hexyl ) -To-d stiored Zollitjdn] ofza,:iiiﬁg ntas-la bfbﬁzaml-dsneﬂw rapyl) 'de'hrﬁé tterp pt

~1-,3,4-thi amlmg[wag Ced go@o % g of %\oelfs I: was 't gn Ztlaglt:gr;geroom

~di ethyl hep o g.m:p %(Eﬂ }Z}:f ?lb a \giolu gﬁrsa eva ranon of the soivent under

N-[ 3- Ell_ eytsh du o %gph&%ﬁwz b ks N-ciﬁges(‘: E‘“e"e

N-[3-(1, Lié)&o rd -6l0BAXg 2D INy[3=(2 rethyd BasaRdz Igtl-2 J8-dirbethoxdbenz-
net hyl but yhv)udelMZIP 472%1&&%13!%2‘&9%] 2, 6- d| met hoxybenzam de:

- N[5-(1- ethl-lAﬂahrei Mgo 187124 U

1,3, 4-thi ad| azofhegryy | gg'?am de; 50
N[ 3-(1, 2 di rretﬁ?ﬂ'i“{ et Ea% %/I 1= ﬁi 8yI | -2, 6-di met hoxybenzam de;

& N-[5-(1, 2-di met hyl butyl ) -1, 3, 4- th| adi az @y h] 2, 6- di met hoxybenzani de;

N'[5-(1,1 -diethyl hexyins3s I‘IS:Ii}i(étﬁﬂétw!)l-S%kazdylmskméb)ﬁaﬁiaiy‘bgr\zdﬁ)de

N-[5-(1,1, 2A1 Premﬁgnl dj&,@khi}n—prﬁpoxybenzoyl chlorlde

, 3, 4-thi afc‘i yi:\h n-proglé%ﬂde in the %Tﬁe@iéf sodlum
N[3-(1,1,2 "ﬂé,t,;r ,Ei"" XP& { e P 6(:32%3

- N[3-(1-e th“l»ﬂs% aquild vsé%g(igf ith d Zﬁf ;gﬁd ﬁggﬁzene at reflux forfuve

- N-[5-(1-et h)iburﬂ-ﬂﬁﬁbh}’bﬂlﬁé’%dﬂeht—b’&-ehi@)@ﬁﬁ iydek reau&d reﬁﬁimu]b tréfie i ofl e product by

- N-[5-(1, 13°du@tllhybrdemyﬁb§d4§8 g3>f41&-mrrapfpmu¢en20vybl‘_|lor@e@m1r$§t—h1d>09§en@énlpdé266

 N-[5-(1-i soBflopyl cycl ohexyl ) - 3-i soxazol yl ] -2 , 6-di met hoxybenzani de:

o o o (17 1! BV GBS0t 25 For: h8 4L G it behi ozl RIS AT

60 N- 1 esntaining 4.5 ml of tneth lamine was added dropwise over ten minutes a solution of 4.88 g of 2,6-di-

A 1- et hyl cysl Q#Wbbx&b)nzﬂ:yliﬂhléﬂde h 30l magfabtrahyyroturan, Eollokving the @ddidumntha rdaciitn mixture was
o N[ 3- (1 i sopm ¢9F@k tvpeevb Ghousp Xbezteh Iornﬂxt@'ee\iaﬁmehmo}ddeqmm tg@per@utecand
specif i e\{qﬁprgnqrhv RAYCed prpESHIE: The :’esudui v;as tdf:sfsol\;‘ed |rt1 a
N[5 (L1 d * wfm TR0 Lo o s s Ttz on Sy
84, 3,4-thi ag etH  |ather Qo OPEOORAY 2ot Nr[ —aiﬁngavlétzyl% %lyll%lﬁtdﬂn)propoxy-
"1, 3, 4-thi adbema’md'a?.-MJP] 82—67& etiddng¥enzam d e

Analysis calculated for C,,H,,N,O,
Theory: C,66.64; H,7.83; N,7.77.
Found: C,6765; H,7.78; N, 7.32.
45
Example 3
N-[5-(1-ethylcyclohexyl)-3-isoxazolyl]-2,6 -dimethoxybenzamide
A) Preparation of 3-amino-5-{1-ethylcyclohexyl)isoxazole
Acetonitrile was reacted with 1-ethyl-1-methoxycarbonylcycliohexane in the presence of sodium
50 hydride to provide 1-ethyi-1-{2-cyanoacetyl)cyclohexane. A 55 g portion of the latter compound was
dissolved in 200 ml of diethyl ether containing 20.5 g of absolute methanol, and the solution was
stirred and cooled to about 5°C. Hydrogen chloride gas was next bubbled through the reaction
mixture for forty-five minutes, after which time the reaction mixture was stored at 0°C for twelve
hours. Removal of the reaction solvent by evaporation under reduced pressure provided a yellow
55 solid, which was dissolved in 300 m! of fresh absolute methano! and treated with 97 g of triethyi-
amine and 22 g of hydroxylamine hydrochloride. The reaction mixture was heated at 50°C for three
hours, and then cooled to room temperature and diluted with 25 ml of concentrated hydrochloric acid.
The acidic reaction mixture was heated at 50°C for twelve hours, and then cooled to room temperature
and concentrated to dryness by evaporation of the solvent under reduced pressure. The residue thus
60 obtained was dissolved in water, and the aqueous mixture was made alkaline by the addition of 20%
sodium hydroxide. The product was extracted into diethyl ether, which was then washed with water,
dried, and the solvent was removed by evaporation. Distillation of the product afforded 14 g of 3-
amino-5-(1-ethyicyclohexyllisoxazole. B.P. 136—140°C at 0.1—0.05 torr {13.3—6.65 Pa).
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“.65 = N-[5-(1, 2-diethyl-3-isopropoxypropyl] - F
al 3, 4-thiadiazol -2-yl -2, 6-di met hoxybenzam de; 11 0 049 071 P
“NF[3- (1, 1- di met hyl - 2- cycl ohept yl et hyl) - 5-isoxazol yl]-2,6-di-[err]-propox
:nzam de; N-[3-(2,2-diethyl hexyl)-5-isoxazol yl]-2, 6-di met hoxybenzam de;
'N-[5-(1, 1-diethyl - 2-phenyl ethyl) -1, Q%?h@ﬁ. azol - 2-yl ] - 2. 6- di net hoxybenzam
Jrde; N[ 34 A sbiuthbrbeMi @8?‘3’L%unﬁ-sLﬁQmE:%lé(ﬂekyu?soﬁuglb Ghd 9% ¥ RER 2B iR hoxybenzoy!

. N-[5- (1, LcAlbRdey ho&mi bilkak.eraokds\Nedted to reflux and stirred for eighteen hours. The reaction mixture
4 t hl alchnaﬂul eoaley It(} m’bnﬁtediperﬂtu aplothy [zeluara iwad @emoved by evaporation under reduced

3- Wﬂsdimémgﬂ ']1L°Z d@hlawonemw amihd*.*ute
( 51 '&?‘ s :55 th ’ d 1 M
(1 qﬁﬂi, _grg ,.',.fd 2t ° -diret ho>¥ Benzam de;
(

L

(1-ethyl Qay |a .xazo y d| et hoxybenzam de 10
1-et hyIThiaermat svezchuam r op

4-t M adi afaynd:2- ﬁ?sﬂzne'ﬂﬂeg?ybéh éﬁa de;

(1-ethyl

5-
5-
3-
5-
g’um o w’zﬂ?‘f‘*’ dﬁzﬁfm Uk ’%ﬁ.@d R LI
4
3
5

ZHZ?Z?Z

| -
o w

Zy| Ox y:6rrdtpbnding- N-Fsoraadif}2y8-dialky deoxybenzam de;
176-di - n- propyl 5- phenyl pentyl -5 | soxazolyl]-2 , 6-diet hoxybenzam de;

- le 4_
PR Aot L; iﬁf@ F@&@?‘ﬁxr%vﬂezém i S o ot

| cycl o{aiye c),,aul “ ,,@fN gzol -2-yl ] -2, 6-di et hoxybenzam de;

28t hy| The6dyOheDbsF2- H,565: N,8.27: Cl, 10.46;

ey
e ‘

QUZZZAFZ“Z2Z

y
1
t hi adi afoghd:2- yd, 56296 1dli5-68; pmpoaybehzaﬁﬁde N[3-(1,1
yI 5-chl oropentyl ) -5-i soxazol yl | met hoxybenzam de;
1-

1

,:sg;?.%;ﬁgﬁﬁ'g%ﬂﬁ@%@azo l? ﬁk%ﬁ%ﬁ%ﬁﬁﬂ% hoxybenzam de;

2- et hyAnaBsis Zan@htey for C|,H,,N,0,

nyl ) cycThebmit yIC) 64613:s d4&83t yIN, 8.806- di et hoxybenzam de; N-[5-(1,1

thyI 3- peMpdny(C) 64.97: H,6.76; N862

3 -thi,adi azol - 2-yl ] - 2- net hoxy- 6- n- pégs&qagglgenzam de; N-[3-(1.1

- di met hyl propyl) - Hmaai@la“.&wwndmy%- %pzxnﬁnam&%ud}h&?» (1 -ethyl- 1

- met hyl propyl M%avmaam yrlialld @6%.| uor 0- 6- et hoxybenzam de;
N-[ 3- (1 1- d| alysis ppicyjetad ¥ .’tHNprazol 5-yl - 2- met hoxy- 6- et hoxybenzam de;
N-[5-(1 hyI%F’ggg 61623 MN.ORO0adi azol - 2-yl | benzami de: N-(5-(1
- et hyl cﬁil openﬁ"{} f"nq 821 A 819%- yl]-2, 6-di et hoxybenzam de; N-[5-(1
- -methyl - 1-n- propylpentyl) Example 7
=1, 3, 4 t hi ad| azol - 2-yl N-[B-(mmhydthﬁetmt-mgsbiab:blwbzBMtd&ybd&a{nﬁde( 1 -ethyl-
;;,-,-met hyl buty )MQ— |1§M§§TC§/I eleZI%om) 6- net hoxvbenzani de; 30
iONF[5- (142t hyI
S, 2,4-thi adi az yI })oﬁl %ot rifluoronethyl benzam de;
< N[3-(tert. -buty ) -5- |soth| o yI 8- di et hoxybenzam de; N-[3-(1,1
-di et hyl pentyl)-5-isoxazoly 4, 6- tr&mﬁlmel benzam de; N-[3-(1,1
-di et hY|‘ﬁeXY|RA 5- |2 gliﬁég g)m?hymnvatﬁjmﬁm %]-g\ethoxy-B-lsopropoxybenzamlde

Analysns calculated for C,H,,N,0O,
Theory: C,65.24; H.7.00; N,8.45;
Found: C,65.00; H,6.80; N,8.39.

Example 9
N-{3-{1, 1-dimethyipropyl}-5-isoxazolyl]-2, 6-d|methoxybenzam|de
M.P. 140—142°C. Yield 50%.
Analysis calculated for C,;H,,N,O,
d Theory: C,64.13; H,6.97: N, 8.80;
Found: C.63.86: H,6.71: N,9.05.

Example 10
N-[3-{1,1-dimethylpentyl)-5-isoxazolyl]-2,6-dimethoxybenzamide
60 M.P. 132—133°C. Yieid 31%.
Analysis calculated for C,gH,N,O,
Theory: C,65.88: H,7.57; N,8.09;
Found: C.65.88: H,7.42: N,7.86.
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A

" tol uene and th

- Ty :

N-[3-(1,2,2-trimethyl- 1 ry
-ethyl propyl )-1, 2, 4-t hi adi azol - 5-yl ] - 3- et hyl t hi o- 6- net hoxybenzami de; 35{ 7

N-[ 3-(1-ethyl -1- rrethylpropyl) 1 -

, 2, 4-thi adi azol -5-yl ] -2, 6-di - n- propx g ey de;

N[ 3- (1 et hyl - 1- n- pr opyI hexyl )-1, 2, 4- oxadi azol - 5-yl ] -2, 6-i det hoxybenzam de;

N[3-(1 -ethylcyclor 9 g Example 11 12 6<timethoxyb y

1, 2, 4- oxadi az 34%“24’ $ IS o 1@‘3‘?‘?1‘3%?/‘5@%?&?‘?1“7}8"’] -2,6-dimethoxybenzamide

N[ 3-(1-ethyl

, 2, 4- oxadi azo alm ‘F’y oyl (mvﬁﬁyl L hig.benzani de;

N-[3-(1- et hyFeu’hdet h§7I683L2hewny7) -d,6894- oxadi azol -5-yl ] -2, 6-di net hoxybenzam

e;

40 N-[5(4)-(1- ethyl

.met hyl pr opyI ) - 2- 0 F'I‘ﬂ%ﬁ/:g % e 1
- di net hylg 5- ples ‘Igge_gfe@ % onrIg‘ é 5'?’2?%"1'"‘%5‘&?%3‘}{’2"&?“}%
N-[5(4)-(2,2- (Ahawwéaio?ﬂawt’oﬂbgﬂw,@; hyI )2 i m dazol yl ]-2, 6-di met hoxy-4-(trifl
uor onet hyl ) beMaeom:dec, 6%:725- {#47.5€; 1IN, 7.52;

- ( 3- but enyl ) cfe4ndhex§.167-88; i i #az:0l NI7}562- chl or 0- 4- et hoxy- 6- et hoxybenzam de;
N-[6-(1-gthyl-1-methyl propyl) pyridazi g, 3- 4]‘32 6- di - n- propoxybenzam de: and
45 N-[3-{1,1-dimethyl-2-phenylethyl)-5- |soxazolyl] 2 6-d|methoxybenzam|de
N-[ 6- (1- et hyl WPcmLohﬂpt:yhplﬂcqwr)pyrl dazi n-3-yl | -2, 6-di - n- but oxybenzam de.
In certain as@e@ltlsss cAicufatedl fonCaiMO®a it may be desi red to increase the water
sol ubility of befhA¥R8le H@Ié—ﬁﬁva't‘ﬂfaﬁs by form ng agrononical |l y-acceptabl e
salts. Tfhe natFﬁ‘f“é’ of “HYAP: s & B33 M7- e i nmredi at el y apparent to those
skilled in the art, and it would be otgkgsge 1@ |ist themhere. Suffice it to
say, that G oup | A alNcHit -etfigl- &lmetHybutyi)-Geibdxaiolyl|snEHdinmethosyblebzamitee  pr epar ed.
They may be pra?@d— §0era@a€dt%| ng a benzam de derivative of formula (1)

,_
o

wth a s€5rong f°§5d¥"u ydr| de in an ethereal solvent such as
t et r ahydr of ur é% E aI ification may be acconplished at
t enper at ures bet vveen 0 and er‘r] %dnvenl ently at roomtenperature. The

preparation of various benzam de deri \Eadrnpi@95pr ovi ded by the invention is
illustrased by the fol Nﬂ%m(hg-duwlalwﬂﬂsﬂmp‘b!% S-dimetpyherizamide

N-[ 3- (1- Et hyl "ipn’eﬁ%yl‘?ﬁ GpYeld-1B%. | soxazol yl ]-2, 6-di met hoxybenzani de A)
Preparati on of 5-am no-3-(1-ethyl- pyI)| soxazole A 16.5 Kg
portion of nethyl 2 ?ﬁé@%ﬁ but y|
l'ithium 360 dlmaonng% W{—Qme%{y?‘ﬁ g‘"%@’% th‘nTqu %I"t“ge provide 17.4
Kg of nmethyl anewhs/balélﬂamhybhu;,ymte A 7.5 Kg porti on of the ester thus
forned was redbewd wWetG5.44 25, Bg1of Na&B4B:.onitrile and 5.03 g of sodium

hydri de in 33 Fperder sCd35-43t r"!axger oNu#3h to provide 1-ethyl-1-nethyl propyl
cyanonet yl ketone. The ketone thus f@m@?e\q@s reacted with 4.35 Kg of

-, hydroxyl am ne hydr ochinopi(6lanediitydotedy K8} isBtazGi AR Braifistasgudndemiten 44 liters of
" water to proviMe. 5666163 COfﬁelilsmdno 3-(1 -ethyl-1-met hyl propyl )i sox- 65
azole. 12 Rnalyss Gﬂqul EpHrblidion of 2, 6-di met hoxybenzoyl chloride A
8.5 Kg p ;tlorI“EH'VZ % %en%}oﬁ%amd was dissolved in 60 liters of

ound:

Example 18
N-[3-{1,1-dimethylitetradecyl)-5-isoxazolyl]-2,6-dimethoxybenzamide
M.P. 57—59°C. Yield 9%.
50 Analysis calculated for C,gH, N,O,
: Theory: C, 71.15; H,9.38; N,5.93;
Found: C,71.34; H,9.15; N,5.81.

Example 19
55 N- [3-(1-ethylcyclohexyl) 5-isoxazolyl]-2,6-dimethoxybenzamide
M.P. 177—179°C. Yield 34%.
Analysis calculated for C,oH,sN,0,
Theory: C,67.02; H,7.31; N,7.82;

Found: C.66.74; H,7.07: N,7.90.
60

65

15



soluti-on was stirred at anbient tenperature while 6.8 liters of thionyl —
«chloride was added dropw se over forty-five mnutes. Follow ng the / 4
;*addition, the reaction m xture next was cooled to room5 tenperature and!
_the solvent was renoved by evapor at+c§1 gr&{ reduced pressure, washed w t\ﬁ/
25 liters of Pet. ether cooled and 9i94 to provide a crude solid
- product. The product was stirred for magpp@er With 25 liters of fresh Pet.
- ether, and then cool Nd34in1 :IG{ImthilﬁtylamhoiazbivrbzGeuumohqubnsmmdﬁ 94 Kg of 2.6-
= di met hoxyben;M)?J 14ﬂ'rl-b‘rﬂ°§eY'°'!02®ﬁ Synt hesi s of
N[ 3-(15et hyIA"i'yﬂE ‘ES zol yl ] -2, 6- di met hoxybenzani de To a
“stirred®sol Ut §% 3-(1- ethyl 1- met hyl propyl )i soxazol e
= in 65 Irters 0 toI uene \/vas 8ed porti on-wi se over thirty mnutes 4.015 Kg
- of 2, 6-di net hoxybenzoyl chl or| de. Thexsmgelion nxiture was heated to refl ux
and str rred for forthfaeﬁgiﬁthﬁt@dbﬁnmynt-sm:ﬁlﬂbnemnﬂtmv&eazm tenperature
and con(:oentra/!%«d”tao—b'iw& Yield 1@% about 25 liters by evaporation of the
sol vent unde¢“i fB product precipitated and was
col l ected bypﬂ d r (g, gz wﬁt resh toluene, and air dried to
provi de 6.084 Kg

N-(3- (1%t hyl - 1- rret hyI ] - 5-i sox&zshyie 22, 6- di net hoxybenz- am de. M P.
172- 174[ err] C. Y| 5%" 1MGP‘§$'P'§YQ:§’r'%°aWatY&ﬂ G-gimethexyppnzamidery:  C, 65. 04;
C, 64.79; H 7.02: N, 8.28. Exanple 2

N[3-(1,1 - s ZgJﬁ)éﬂ)hﬁ(\; ’gx'ag,oéxg'] 2, 6- di - n-propoxybenzani de A)
. Prepar ate on @fmn& 6 diesespr apovybenzey chI oride 25 Met hyl
2, 6-di hydr oxybenzoate was reacted vvlth n- propyl iodide in the presence of
' sodr um hydride to Rléovr de net h|¥ benzoate. The ester thus

RUL I &maaaﬂﬂﬁ%é?r%roammwdr oxi de in

formed was s
~ethanol 280 a?ﬁgg Cal h@étﬂa,erg ) benzoi ¢ acid. A 20 g portion of the acid
. was then reaTh&sy:W ¢65H8 ’;)'gl Nm’bgchl oride in 100 M of benzene at

“reflux for medhoquﬁsﬁerrwaBZDf Nt 883.sol vent by evaporati on under reduced
" pressure and purification of the product b 30 distillation provided 4.88 g
of 2, 6-gj-n-propoxyben I 2 ?3 0.2 torr (26.6

- Pa). B) ngO apghl P 7Qd1 ﬁ@@%}-ﬁtﬁ a%p\g)egl xaz?lyl %-dlrégt{\gxytunzan?‘&e

35 ani no- 3- ( 1 AhalgkisTediduletet oy CLH n;c;zole in 40 m of tetrahydrofuran

- cont ai ni ng 4Toeany: OC, G4rli3et sam nY. #8@: added dropw se over ten mnutes a

- sol utiop of Eogd: g ©f63876- #.6.725 N-$P®poxybenzoyl chlioride in 10 m of

. tetrahycfrofuran Fol  owi ng the additig gr} reaction m xture was heated at

.o reflux for seventy- GME(NEM{ISL-mRPpfopAR Jnéaﬁhzavmb%ta?mm&yéé?\%h@@o' ed to room
i tenperature apel td5e—B8H°CEYieidW@%. I enoved by evaporation under reduced

@pressure Thénalgsis chlmulapemisfodCaaNiRd in a m xture of dichl oronet hane and

“water, %hd tgbﬂ%\fgagrlsémay?7§§§s ge%%?at ed, washed with fresh water, dried,

: and the sol vER{"asC®4fyed B9Tey tion to provide an oil. The oi | was

“crystallized from Skelly 40 B and di gifybie @her to provide 750 ng of

T N[ 3-(1, 1- di met hyl et hyd3-a15disethals tiy)-5lisoxadiyt}i2; 81rdipleMpoibynzakaidzani de. M P.

- 85-87[efr] C. M«?e‘li’@-ltﬂﬁfCAYre@Wslﬂ% calculated for [err] Theory: C, 66.64;

al c for
H 7.83 ’TZ yps;s m H72§ % 843H 7.78; N, 7.32.
} Found C.64.50; H,7.04; N,7.89.

50 Example 27

N-[3-(2-methoxy-1.1-dimethylethyl)-5-isoxazolyl]-2,6-dimethoxybenzamide
M.P. 201—203°C. Yield 19%.
Analysis calculated for C,,H,,N,O5
55 Theory: C,61.06; H,6.63; N, 8.38;

Found: C,61.50; H,636: N,851.

Example 28
N [3-(1,1-dimethylbutyl)-5 -rsoxazolyl] 2,6-dimethoxybenzamide

M.P. 141—143°C. Yield 9%.
Analysis calculated for C,gH,,N,O,
Theory: C,65.04; H,7.28; N,843;
Found: C,64.79; H,7.04; N, 8.26.

&5
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45 Exanple 3 N-[5-(1 -ethyl cycl ohexyl)-3-isoxazolyl]-2,6 /

*:- di. met hoxybenzani de A) Preparation of @

“%3-am no-5- (1- et hyl cycl ohexyl )i soxazol e Acetonitrile was reacted wth

1-ethyl -1 - et hoxycarbonyl cycl ohexaneg 4bh57 resence of sodium 50 hydride

“to provide 1-ethyl-1-(2-cyanoacetyl)cyclohexane. A 55 g portion of the

. of absolute metma.

latter conpound was digsglved in 200 niExehplei28t hyl et her containing 20.5 g
o Aol pEemdheefl-siseasivira Smetenpepiiset o about

. 5[err] C. Hydr og@Rlydi tailulatiid BAE 3.g1ext bubbl ed through the reaction
- mxture for forrheen:i Ve 671720t ®57.58f L Wr7.ehi ch time the reaction mxture was
“.stored at O[ er Fpudf orC.t67ai8v e Hhd&iBs. NReB@val of the reaction sol vent by

- evaporation under reduced pressure provided a _yellow 55 solid, which was

TR o o T SR R B £ ity

m xture was heaneaigsisatalcalatearfo] €, AQCI,N o ee hours, and then cooled to room
t enper at ur e andhedry:ut €654% h 3.4 of 62oncents.at.ed hydrochloric acid. The

aci di ¢ reacti offoMidt uFSE8R% Hb4148d & 6901 efk 1%%5-0or twel ve hours, and then
cool ed to,foomtenperature and concentr&%ed ta dryness by evaporation of

le .
- the solvent under redNgs¢h-Re@SSilbfe ) i d was
.dissolved in vvan.e.r185aﬂntb7t°hevg‘$alm)gusnyﬁlﬁ>?lg E?e é\i/a@] %hrbﬁ@ma{aﬁ’gﬁrﬁgﬂﬁf/ t he

. hours. The reaqfoho Y e glféé

© 66.82; H 7.02: N. 7.54, The fol | owi ngExemeld

55

addi tion of 20%nalgHs calu foxCelH..NIhe product was extracted into diethyl
e§55-'dri ed, and the solvent was renpved

. ether, which wad®¢Pfent 2d ?« gs'wag

. by evaporé i on. °ﬂ'ggti F1 ation fg' fre 'ro%fhct afforded 14 g of 3-
*am no- 5- (1- et hyl cycl ohexyl )i soxazol e. BgBmpik3- 140[err]C at 0.1-0.05 torr
(13.3-6.65 Pa). 66 1N-[3-10m@8A-10ohbnBpropylsmis

_ sbbtaiz@ﬂ]-p.ﬁ—d%tﬁbx?c_fenzamide

3- ami no- 5- ( 1- etW} ¢§T+-08230y Vlelds29% 70l e and 14.4 g of 2, 6-di met hoxybenzoyl

chloride ? 10(¢he Vs'f)F'ﬂf t Na ‘to reflux and stirred for eighteen
,Q?ﬂ tiTery 3 g ted to roomtenperature and the

sol vent was renoved by evaporation uridér reduced pressure to provide a

solid. The solid was dissolved in 200 nExampled33chl or onet hane. washed w th

0. 2 e Yistdo I1ized from dichl th
I ,5[9 el %oms crystallized from dichl or omet hane
Bl enagic Hf&

and di et hyl et hgbork: .gﬁz M- 15- (1- et hyl cycl ohexyl) - 3-

i soxazol yl | - 2, Grodidiet Boes/PENZABIEE. N 186; 179-181[err]C. Yield 60% Analysi's
calcul ateée for [err] Theory: C 67.02; H 7.31; N, 7.82; 10 Found: C.

; 4aré conpounds were prepared
by reacting an \gpi p&lﬁ@%ﬁ@éﬁ'?@pr&"zﬁ‘@“&'ﬁl% #imesgrykeprantigd | de
derivative accqdhdd chifuididte

renoved by eva

" dilute 5 %di u&Fyﬁ%%ﬂwﬂv[hﬂl-<wenﬂmlsﬂbnéqthxﬂrﬁ-bdsazma.ﬁ-ﬁmes\okybmz'amWas
alysi
0

ol eNAL fl o Met hods of Exanples 1-3 to provide the

21

*"-‘* correspontfi ng Nhespxag@7yiz 2 467 88al Kypsybenzani de. 15

Found: C,67.64; H,7.78; N, 7.25.

N-[3-01 | Example 35
-13-(1-cyclohexyl-1-methylpropyl)-5-isoxazolyl]-2,6-dimethoxyb id
45 M.P. 173—175°C. Yield 22%. oY Y ybenzamice

Analysis calculated for C,,H,;,N,0,

Theory: C,68.37; H,7.82; N, 7.25;

Found: C,68.29; H,7.53; N,7.27.

50 Example 36
: N-[{3-(1-methoxy-1 -methylethyl)-5-isoxazolyi]-2,6-dimethoxybenzamide
M.P. 232—234°C. Yield 37%.
Analysis calculated for C,gH,oN,O,
' Theory: C,59.99; H,6.29;: N, 8.74:
55 Found: C,59.87; H,6.07; N,8.73.

) By follovying the general p_rocedures of Examples 1—3, an amino-isoxazole was reacted with
suitably substituted benzoyl halide to give the following N-isoxazolyl benzamides.

60 Example 37
N-[{3-(1-ethyl-1 -methylpropyl)-5-isoxazolyl]-2-fluoro-6-methoxybenzamide
M.P. 133—135°C. Yield 26%.
Analysis calculated for C,,H,,N,O,F
Theory: C,63.74; H,6.61; N, 8.74;
65 Found: C,63.97; H,6.48; N, 8.70.
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Exanpte 4 N-[3-(1,1

-di et hyl - 2-chl or oet hyl ) - 5-i soxazol yl ] -2, 6-di net hoxybenzam de M P.
172-173[err]C. Yield 33% Analysis cal cul ated for [err] 20 Theory: lC,
56.72; H, 5.65; N, 8.27; d, 10 4844:8%d C, 56.49; H, 5.66; N, 8.
C, 10.52. Exanple 5

N-[ 3- (2, 2-di net hyl propyl ) - 5-i soxazokydnlpte?3®- di et hoxybenzam de 25 M P.
152-154[err] C. Yiel dNQSI%1-Aiﬁaltwm)-ssnbnwl\a]t-aﬂ-dfcblbmbmar}ndi heory: C, 64.13;
H, 6.97; N MP. 289—R6QM: C 64.07;, H, 6.76; N. 8.62. 30

Exanpl abysts caleulps %9%5 i soxazol yl ] - 2, 6- di met hoxybenzani de
MP. 1 2 1 rr] %0 zklrg 7;/Sls cal cul ated for [err] Theory: C.
63.14; H, 6. ound: C, 62.90: H, 6.52; N, 8.94.

Exanple 7 N—[5 ( 1. 1 d| rret hyI et hyl Exampl&08azol yl ] -2, 6-di met hoxybenzam de
M P. 182-183 errg_zs fly(w-zlmmmtwl) 5—iso:mndvlgr%ﬁshobbrq9enzawa for [err]

o

Theory? C, k:ulmd ‘H"é\l ? 20; Found C. 63.14; H 6.64; N
9.07. Examp  53.69; W

- -di met hyl et Bynd- ‘5. -a, gg);azonyz 25 xyc|622| gzppr opoxybenzam de M P.
1126-128C. Yield 3.5% Anal y5| S cal cuI at ed for C[err] Theory: C. 65.24; H
7.00: 'N. 8. 45 Found N. .8.39. 50 Exarrple 9 N-(3 (
1,1 -dineth é ﬂk&s@dﬂﬁh\g’?‘]ﬂ"zs'@%ﬂzﬂ%‘l -REBarbenemide v p.
140- 142[ err 9 is calculated for [err] Theory: C. 64.13;
H, 6. 97: N,ﬁ}h 'a§f/8' %&%@gﬂm@ 71; N, 9.05. Exanple 10 N-[3-(1,1

- di netaby| pendstynb) ‘:‘G 59912z H] 483;- 2N.GHodiaret hoxybenzam de

Example 41
N-(3-(1-ethyl-1-methylpropyl)-5-isoxazolyl]-2-chloro-6-methoxybenzamide
M.P. 173—174°C. Yield 42%.
25 Analysis calculated for C,,H,,CIN,0O,
Theory: C,60.62; H,6.28; N, 8.32;
Found: C,60.74; H,6.02; N, 8.54.

Example 42
30 N-[3-(1-ethyl-1-methylpropyl)-5-isoxazolyi]-2,4,6-trimethoxybenzamide
M.P. 150—152°C. Yield 40%.
Analysis calculated for C,sH,,N,0,
Theory: C,62.97; H,7.23; N,7.73;
Found: C,63.01; H,7.05; N,7.72.
35
Example 43
N-[5-(1-ethyl-1-methylpropyl)-3-isoxazolyl]-2,4,6-trimethoxybenzamide
M.P. 165—170°C. Yield 41%.
Analysis calculated for C,gH,sN,0y
40 Theory: C,62.97; H,7.23; N,7.73;
Found: C,62.94; H,6.93; N, 7.94.

Example 44
N-[3-{1-ethyi- 1-methoxymethyipropyl)-5-isoxazolyl]-2,6-dimethoxybenzamide
45
Example 45
N-[3-{1.1-diethyl-2-propenyl)-5-isoxazolyl]-2,6-dimethoxybenzamide
Example 46 :
50 N-[3-(1,1-dimethylethyl)-5-isoxazolyi}-2,4-dimethoxybenzamide

M.P. 166—168°C. Yield 53%.
Analysis calculated for C,¢H,,N,0,
Theory: C,63.14; H,6.62; N, 9.20;
o Found: C,63.38; H,6.71; N,9.01.
Example 47
N-[3-{1,1-dimethylethyl)-5-isoxazolyl]-3,5-dimethylbenzamide
M.P. 121—123°C. Yield 45%.
Analysis calculated for C,gH,oN,0,
60 Theory: C,70.56; H,7.40; N, 10.29;
Found: C,70.82; H,7.25; N, 10.21.

65
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C, 65.88: H 7.57; N, 8.09: Found: C, 65.88: H 7.42; N, 7.86. 65

0 049 071 Exanple 11 N[3-(2- cycl ohexyl 1,1

-di met hyl et hyl ) - 5-i soxazol yl ] - 2, 6- di4RRMenzani de M P. 146-148[err]C.
Yield 21% Analysis calcul ated for [ edxprpte 4gTheory: C, 68:37: H 7.82:

N, 7.25, Found:  C.68. 12y(Hpibpfit-isleafobB, 6 Meatokpetdmie] 3- - (1-cycl ohexyi - 1
- et hyl et hyl )MB: 1 30x8287Cy ripld29%. di net hoxybenzam de 10

158- 160[err] (Analysie calcuHned fOAﬁaH 5'1:% calculated for [err] Theory C, 67.72:
H. 7.58; s ARe 7.37: N, 7.56. 15

7 o8 N7 BB, tptosey o

N-[3- (1, 1-di met hyl - 2- phenyl et hyl ) - 5- i gQxggday! | - 2, 6- di'nmet hoxybenzam de M P.
108-110C. Yield 9% Anal ysi(s- ;ﬁ@ycsd.samdly(? st-duradith\}lbe'ﬁmw C, 69.46; H,

=60 - MP. 132-133[err]C. "Yield 31% Analysis calculated for [err] Theo(?j\

6.36; Ny7o7.38P. 220—122°Eound: C 69.28; H 6 N, 7.12. Exanple 14
N-[3-(1-et hyIAﬂa!vS'ml “MJ(OS/F HBNtQ;oxazoI yl]- 2 6 di met hoxybenzamni de M P.

149- 151[err] ;(Jelg {E %%gél s cal cul ated for [err] Theory:

C, 65. 88: o8 883 5.59: H,7.35; N 7.87. Exanple 15 30

N[3-(1, 2s5- d| et hyl propyl ) - 5-i soxazol imge Godi met hoxybenzam de M P.

163-165C. Yield 13% mnpﬂ-@nﬁﬁyMﬁﬁ(lso&aibIyl]-3,4-dimethoxybenzamide
-.di net hyl - 3- MPer@AI—)-tGPCsbxlamﬂ% J 6- di met hoxybenzam de
Analysis calculated for C,H
Theory: C,63.14; H, 662 N 9.20;
20 Found: C,63.27; H,6.41; N,8.12.

Example 51
N-{3-({1,1-dimethylethyl)-5-isoxazolyl]-3,5-dimethoxybenzamide
M.P. 115—117°C. Yield 49%.
25  Analysis calculated for C,gH,oN,O,
Theory: C,63.14; H,6.62; N,S8.20;
Found: C,63.40; H,6.37; N,9.30.

30 Example 52
N-[3-{1-methylethyi)-5-isoxazolyl]-2,6-dimethoxybenzamide
M.P. 143—144°C. Yield 52%.
Analysis calculated for C,¢H,,N,O,
Theory: C,62.49; H,5.59; N,9.72;
35 Found: C,62.20; H,5.46: N, 9.51.

. Example 53
N-[3-(1,1-dimethylethyi})-5-isoxazolyl]-2,4,6-trimethylbenzamide
M.P. 177—179°C. Yield 22%.
40  Analysis calculated for C,;H,,N,0,
Theory: C.71.30; H,7.74: N, 9.78;
Found: C,71.34; H,745. N,69.78.

Example 54
45 N-[3-({1-ethyl- 1-{methoxymethyl)propyl)-5-isoxazolyl]-2,6-dimethoxybenzamide
M.P. 167—168°C. Yield 26%.
Example 55

N-[3-{1-ethyl-1-methylpentyl}-5-isoxazoly!]-2,6-dimethoxybenzamide
5¢ M.P. 150—152°C. Yield 34%.

Example 56
N-[3-{1,1-dimethylethyl)-5-isoxazolyl]-2,6-dimethylbenzamide
55 M.P. 179—181°C. Yield 32%. _
Analysis calculated for C,gH,oN,0,
Theory: C,70.56; H,7.40; N, 10.29;
Found: C,7035; H,7.19; N, 10.02.

60 Example 57
N-[3-{2,2-dimethyi-3-[2-methyi-1-propenyl]-cyclopropyl)-5-isoxazolyl]-2,6-dimethoxybenzamide
M.P. 92—94°C. Yield 8%.
Analysis calculated for C,,H,N,0,
’ Theory: C,68.09;: H,7.07; N, 7.56;
65 Found: C,68.16; H,6.83; N,7.42,
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35 _ MP. 160-162C. Yield 22% Analysis calculated for [err] Theory: /C.._,
65.44; H 6.71: N, 8.48; Found: C 65.23: H 6.50: N, 8.39. 40 Q_ﬂ
:=x Exanple 17 N-[3-(1 -methyl cycl ohexyl)-5-isoxazol yl] -2, 6-di net hoxybenza\m’,de/
. MP. 161-163C. Yield 54% Analysis cgé% a;ﬁd for [err] Theory: C, 66.26;
. H7.02: N 8. 13; 45 Found: 8 6.80: N, 8.28. Exanple 18
CN[3-( 1,1 -dinethyltetradecyl)- 5 |s¢_§§; & ¥B] - 2, 6- di net hoxybenzam de M P.
. 57-59[err] C. Yiel dNo@{1athyi-1 -meﬂﬁﬁ}pmﬂ-sqa&ﬁtwyatzeﬂdﬁmmoWﬁz]:m'ﬁbeory C,
. 71.15; H, 9. 88P. 17R-51783C. Yiejdi 1% C, 71.34; H9.15: N,5.81. Exanmple 19 55

2 NE[3-( - et hyl cycl ohexyl ) -5-i soxazol_yl %I di et hoxybenzam de M P.
. 177-179[err]C. Yield ory: C, 67.02;
LwH 7.31: N, 7. {gs. ﬁgunﬁ?f?'%. *@’"%'ﬁ*‘“ﬁli é @739 ﬁff %‘6""'}'@6&%‘3‘;@ 0 049 071
w  Exanpl e 20 NaAhalysis caiculated for C, H,N,0,
1,1, 3-trimet momtyq:)nfs?lsﬂx&ﬁﬁl yN]9-236 di net hoxybenzam de M P. 146-148C.
Yield 12% ARMNsi CI2120u1 & 824f oN- 92+ 5 Theory: - C, 65.88: H. 7.57;
- N, 8.09; Found: C, 65.70; H, 7.50; ;ba 7 Exanple 21 N[3-(1
—nrethyl cycl opentyl) nisisnameEhibnE BodiN R ER R BHRiG  M P
128- 130C. Yi od.rl 11B% 1A8al.yweid 26%| cul ated for [err]
5 Analysis calculated for C,,H,,N,O,

Theory: C.61.07; H,6.63; N, 8.38;
Found: C,60.88; H,6.76; N,8.12.

Example 61
, 20 N-[5-{1-ethyi-1-methylpropyl)-1,3.4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
i A) Preparation of 2-amino-5-(1-ethyl-1-methylpropyl)-1,3,4-thiadiazole
W A solution containing 13.0 g of 2-ethyl-2-methylbutyric acid and 9.1 g of thiosemicarbazide in
125 ml of dioxane was stirred and heated to 90°C. To the stirred reaction mixture was added dropwise
over thirty minutes 15.3 g of phosphorous oxychloride. Foliowing complete addition, the reaction
25 mixture was heated at 90°C for six hours. The mixture was then cooled to about 30°C and added to
100 g of ice. The aqueous mixture was made alkaline by the addional ammonium hydroxide, and the
alkaline solution was extracted several times with ethyl acetate. The extracts were combined, washed
with water, dried, and the solvent was removed by evaporation under reduced pressure to afford 17.0 g
of 2-amino-5-(1-ethyl-1-methyipropyl}-1,3,4-thiadiazole.
-40. M.P. 138—140°C,
B) To a stirred solution of 9.2 g of the thiadiazole from above in 100 mi of tetrahydrofuran
. containing 4.0 g of pyridine were added in one portion 11.0 g of 2,6-dimethoxybenzoyl chloride. The
h reaction mixture was heated at reflux for three hours, and then cooled to about 30°C and filtered. The
b solvent was removed from the filtrate by evaporation under reduced pressure to provide a solid which,
35 when crystallized from 2B ethanol afforded 6.3 g of N-[5-(1-ethyl-1 -methylpropoyl)—1 3,4-thiadiazol-2-
vi]-2,6-dimethoxybenzamide.
M.P. 208—210°C. Yield 36%.
Analysis calculated for C,,H,,N,0,S

N Theory: ..C,58.43; H,6.63; N, 12.02;
£ 0 Found: C,5834: H, 658 N,11.79.
Example 62

N-[5-(1-ethyi-1-methylpropy!)- 1,3,4-thiadiazol-2-yl}-benzamide
To a stirred suspension of 3.3 g of 2-amino-5-{1-ethyl-1-methylpropyl}-1,3,4-thiadiazole in 30 mi
4«5 of tetrahydrofuran were added in one portion 2.8.g of benzoyl chloride. The reaction mixture was stirred
at room temperature while a solution of 1.6 g of pyridine in 20 ml of tetrahydrofuran was added drop-
wise over thirty minutes. Following complete addition, the reaction mixture was heated at reflux for
three hours. The mixture was then filtered to remove the pyridine hydrochloride, and the filtrate was
washed several times with 1 N hydrochloric acid solution. The organic layer was separated and the
50 solvent was removed by evaporation under reduced pressure to provide a yellow gum. The gum was
crystallized from ethanol and water to afford 1 85 g of N-[5-(1-ethyl-1-methylpropyl)-1,3,4-thiadiazol-
2-yllbenzamide.
M.P. 98—100°C. Yield 35%. _
Analysis calculated for C,gH,,N;0S
55 Theory: C,62.25; H,6.62;: N, 14.52; S.11.08;
Found: C,62.01; H,6.39; N,1427; S,11.22.

Example 63
N-[5-{1-ethyl-1-methylpropyl)-1,3,4-thiadiazol-2-yl]-2,6-diethylbenzamide
50 A) Preparation of 2,6-diethylbenzoyl chloride
2,6-Diethyicyanobenzene was prepared by converting 2,6-diethylaniline to a diazonium salt and
then reacting the diazonium salt with copper cyanide. Hydrolysis of 2,6-diethylcyanobenzene was
effected by reaction with sodium hydroxide in ethylene glycol to provide 2.8-diethylaminocarbonyl
benzene. The latter compound was reacted with phosphoric acid to provide 2,6-diethylbenzoic acid.
s5 Reaction of the benzoic acid with thionyl chloride afforded 2,6-diethylbenzoylichloride as an oil.

20
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. Theory: C.65.44; H 6.71; N,8.48; Found: C,65.24; H 6.59; N, 8.22. Ty
sme Exanple 22 N-[5-( 1,1 -dimethyl butyl)-3-isoxazolyl]-2, 6-di met hoxybenzani Yo
"‘fM P. 133-135C. Yield 48% Analysis calculated for [err] Theory: C 65. 04—
“H, 7.28; N, 8.43; 20 Found: C, 6'p 839 oyL|7 01 N, 8.19. Exanple 23

N-[3 (1,1, 2, 2- tetrarrethyl ro yI -5- |soxazol -d| rrethox benzam de M P.

1 I) 1 ole a of
?jlil?g (])-ESCF 2? -d;'etrérfg gon ﬁ% %" }g %E}‘ES teen houré an ﬂ\e?nzgo-gled
% the ’ra d

gf “N-[3-(1 -et am&m&@zamb emzame 32;, ,'gﬁ;uf&agn-
2 Yield 53% mm glieshythahaamidat ed for C17H22N204 Theory 7:
+2 N, 8.80; FoundMP.3866988%. Yield 36%7: N. 8.56. 35 Exarrpl e 25 N-[5 (1

-ethyl -1 -net hﬁjﬁ“&ﬁfé 'a Elf%’ggq;%gﬁ& ]1223 5" Sld% hoxybenzanmi de M P. 165- 166C.
at ;

“ Yield 49% Analpa(@.us C@ 6‘1' 916, Theory: C 6504 H 7.28;

“IN 8.43: Reund: G SExanple 26 N-[3-(1.1

. -dinethylethyl)-5-i soxazol yI ] 2, 6 d| rret hoxybenzam de 45 M P. 123-125C.
Yi-reld 1196. Analysis calculated for [eesdmpleheory: C. 65.04; H, 7.28; N
8.43; Found: C, N{5{150dimephyl-Z-(meghyithig)etyllgig3 4-Fgadiazol-2-yi]- 26-d|methoxybenzamlde

. Exanpl e 27 N[ i "29 lf)he -a m -5-[1 1 -dnmethyl 2—(methylthno)ethyl] 1 34-th|ad|azole

o  di et hyl"&t oyl S “rw?? "“ "éé

: el d 19% ﬁ@@loye‘i |tlﬂrtf: iélthZ ueyric laci hﬁmﬁ\)hng t he re tIO ure

8 38; Foundwarmed &l255Q;and bt1r€ed36f oneNoBr PHe mixture was then agam cooled to —5°C,and 24.1g of
chloromethyl methylsulfide were added dropwise. The reaction mixture was allowed to warm to 25°C

20 and was stirred at that temperature for twelve hours. The excess solvent was next removed by
evaporation under reduced pressure, and the residue was added to 50 g of ice containing 50 mlof 1 N
hydrochloric acid solution. The aqueous acid mixture was extracted several times with diethyl ether,
and the extracts were combined, washed with water, dried, and the solvent was removed by
evaporation to give 22.0 g of 2,2-dimethyl-methylthiopropionic acid as an oil.

25 A 9.0 g portion of the acid thus formed was dissolved in 120 ml of dioxane containing 5.5 g of
thiosemicarbazide, and the reaction mixture was heated at 80°C for thirty minutes, and then a 10.1 g
portion of phosphorous oxychloride was added dropwise over ten minutes to the reaction mixture.
Following complete addition, the mixture was heated at 830°C for twelve hours. After cooling the
reaction mixture to room temperature, the solvent was decanted and the solid precipitate was dissolved

J0 in warm water. The aqueous mixture was made alkaline to pH 8 by the addition of ammonium
hydroxide, and then the alkaline solution was extracted with ethyl acetate. The extracts were combined,
washed with water, dried, and the solvent was removed by evaporation under reduced pressure to
provide-4.2 g of 2-ammo-5—[1 1-dimethyl-2-{methyithio)ethyi]- 1,3 4-thiadiazole.

_ M.P. 117—120°C.

35 B} A 3.0 g portion of the thiadiazole thus prepared was reacted with 3.4 g of 2,6-dimethoxy-
‘benzoyl chioride in 30 mi of tetrahydrofuran containing 1.3 g of pyridine. The reaction was carried out
at 106°C for sixteen hours. After coofing the reaction mixture to room temperature, the solvent was
removed by evaporation under reduced pressure to leave the product as an oil. The oil was purified first
by chromatography over silica gel using diethy! ether as an eluant, and then by crystallization from ethyl

40 acetate to provide 1.94¢g of N-T5-(1 1-dimethyl-2-{methylthio)ethyl]-1,3,4-thiadiazoi-2-yl}-2,6~
dimethoxybenzamide. )

M.P. 165—1867°C. Yieild 35%.
Analysis calculated for C,¢H,,N;0,S,
Theory: C,52.29; H,5.76: N,11.43; S, 17.45;

45 Found: C,52.38; H,5.47; N, 11.20; S, 17.40.

By following the general procedures of Examples 6 1—64, an appropriately substituted 2-amino-
1,3.4-thiadiazole was reacted with a benzoyl halide derivative to provide the following exemplary N-

s (1,3.4-thiadiazol-2-yl)benzamides.

Example 65
N-{5-(1-cyclohexyl-1-methylethyl)- 1,3 A-thiadiazol-2-yl}-2,6-dimethoxybenzamide.
M.P. 241—243°C. Yield 38%.
55 Analysis calculated for C,oH,,N,0,S
Theory: C,61.67; H,6.99; N, 10.79;
Found: C,61.68; H,6.76: N, 10.77.

-, 60 Example 66
N-[5-(1,1-diethylpropyl)-1,3 4-th|ad|azol-2-y|] 2 6-dimethoxybenzamide.
M.P. 216—218°C. Yield 31%.
Analysis calculated for C,gH,sN,0,S
Theory: C,59.48: H,6.93; N, 11.56;
65 Found: C,59.65; H,6.73; N, 11.37.
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- Exanple 28 N-[3-(1,1 -dinmethyl butyl)-5-isoxazolyl] -2, 6-di met hoxybenzam e

#e MP. 141-143C Yield 9% Analysis calculated for [err] Theory: C. 65.04%!

¥ H 7.28; N 8.43; Found: C, 64.79; H, 7.04:. N, 8.26. 65 16 0 049 071

.. Exanple 29 N-[3-( 1 -propylcycl ohﬁﬁ %(?L!soxazol yl]-2, 6-di met hoxybenzam de

- MP. 202-204[err]C Yield 38% 2 culated for [err] 5 Theory:

- C, 67.72; H 7.58; N, 7.52; Foundexample 67. 48; H. 7.58; N, 7.56. Exanple
30 N-[3-( 1-net h}N-{S-(Z.Z-dlmethylpropyl) 1.3.4-thiadiazol-2-yl]-2,6-dimethoxybenzamide

0 .1-(2, 4-di chM;R Y'ﬂ %5 i soxazol yl ] -2, 6-di met hoxybenzani de 10

i MP. 134 15 @g"" I ﬁ is calculated for [err] Theory:

C 55.8 7 721,., Bﬁ- _’Found: C 56.09; H4.46; N, 6.01;

- , 15. 45, Exanple 31 N-[3-(
1 et hyl - 1 phenyl et hyl ) - 5-i soxazol ¥kerGplé 68i met hoxybenzani de M P.
185- 187 err CN-IW%mﬂgmﬂ 1ﬂmtwtwﬂcaF*c*umtgﬁwl-iryﬂ-z[setllmythmmymdec 68. 84;
H 6.0 m%“r‘ C, 69.04; H 5.93; N, 7.44. Exanple 32
N[ 3-( 1- rre c“ 'P e ’PN%H oxazol yl | -2, 6-di met hoxybenzam de M P.
183- 185[err}:§;,ndY| /oH2§95 NAnasis calculated for [err] Theory: C.
69 46; H, N. 7 36; Found: C, 69.26; H, 6.13; N, 7.54. Exanple 33

15 Example 69

N- [ 3- (1- et g‘f"’l)’kﬁ *g"?dé‘&?éifz‘ﬂ‘%ls'f'"@‘m?éf‘ﬁ(i%?benzam de
b T R T

Theory: C, 63. 45 H, 5.83; N 10.57; S,8.07;
20 Found: C,63.71; H,582; N,10.71; S, 8.05.

Example 70
N-[5-(2-cyclohexyl-1,1-dimethylethyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 191—193°C. Yield 77%.
25 Analysis calculated for C,,H,,N,0,S
Theory: C,6250; H,7.24; N, 1041; S, 7.95;
Found: C,62.63; H,7.22; N,1043; S,67.99.

Example 71
- 30 N-[5-1,1-dimethylhexyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 120—122°C. Yield 66%.
Analysis calculated for C,,H,,N;0,S .
Theory: C€,6045; H,7.21; N, 11.13; S,b8.49;
Found: C,60.64; H,7.00; N,11.27: S, 68.75.

Example 72
N-[5-(1-ethyl-1-methylpropyl)-1.3 4-th|ad|azo! 2-yl]-2-methoxy-3,6-dichlorobenzamide
v M.P. 194—196°C. Yield 6%.
_ Analysis calculated for C, H,,CI,N,0,S
“0 Theory: C,49.49; H,4.83; N, 10.82;
Found: (,49.69; H,5.10; N, 11.04.

(-::: .
v

a5

Example 73
N-[5-1-ethylpentyl)-1,3,4-thiadiazol-2-yi]-2,6-dimethoxybenzamide
45 M.P. 120—122°C. Yield 69%.
Analysis calculated for C, H,sN,0,S
Theory: C,59.48: H,6.93; N, 11.56;
Found: C.59.74; H.6.90; N, 11.45.

s0 Example 74
N-[5-(1 -methyicyclohexyi)-1,3,4~thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 211—213°C. Yield 47%.
Analysis calculated for C,,H,;N,0,S
' Theory: C,59.81; H,641; N, 11.63;
55 Found: C,60.03; H,6.13; N, 11.83.

Example 75
N-[5-(1-methyipropyl)-1,3,4-thiadiazol-2-yl}-2,6-dimethoxybenzamide
M.P. 137—140°C. Yield 27%.
0 Analysis calculated for C,gHsN;0,S
Theory: C,56.06; H,5.96; N, 13.07;
Found: C,56.27; H,6.03; N, 12.85.

65
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C, 66.84; H 5.88; N 6.86. 35 Exanple 34 N-[3-(1
-et hyl cycl oheptyl)-5-isoxazol yl ] -2, 6-di met hoxybenzanmi de M P. 163-165C.
Yield 32% Analysis cal culated for beéklb 49 Theory: C. 67.72; H, 7.58;
N, 7.52; Found: C, 67.64; H 7.78 ) 715 Exanple 35 N-[3-( 1
-cycl ohexyl - 1 -nethyl propyl)-5-i sox&kahpie [762, 6- di net hoxybenzam de 45
M P. 173-175[ er r | G:(5-Vi-ethg- 1208yl 3 A<hiadibzol2-al-2 §-dimethpperganideory: ¢
68.37; H, 7.MP:;14%-1486 Y'eldoui%ﬁ: C, 68.29: H, 7.53; N, 7.27. 50

3

Exanpl e 36 N- naly is galc 2B Bt hyset hyl ) - 5-i soxazol yl ] -2

, 6- di nethoxy i éés A1, :’; 23 e{:aifc. Yield 37% Anal ysis cal cul ated
for [err] Theory: C. 59.99: H, 6.29; N, 8.74: 55 Found: C, 59.87;
14, 6.07; N, 8.73. By followng the gxempleal7 procedures of Exanples 1-3, an

Anal ysis calculated for [err] Theory: C, 66.65;, H 6.10: N, 7.07: F urzdy}

am no-i soxazol e wasN4[B&ptictexynéthylls b314atblatiazlB vili2 Gdimdthevheragdidaal | de to

gi ve thedofol | MW NG2-1 B4 Yield §4%-benzani des. 60
NS

Exanpl e 37 N-Amhysis ralgyipiad fof CiaaalN:0, . N
et hyl pr opy! -§§§ls<§z By o£lt | ot bak- ngiggskybenzani de M P. 133- 135C
Yield 26% Analysis c¢alcul ated for [err] Theory: C, 63.74; H 6.61; N,
8.74; 655 Found: C, 63.97; H, gRadtfle 78N, 8. 70. 17 0 049 071
Exanpl e 38 N-[ 5- ( 1 NL5-(22raahéthyitrityiiyl,3,4-3hibdiarsio2-gll-2 6]dirRetbexdbepkdradobenzam de
M P. 249- 2500A.PANG8-368°Cc Nleldud2-ed for C, , H 4C12N202

Analysis calculated for C,,H,,N,0,8

Theory: C,58.43; H,6.63; N,12.02;

20 Found: (,58.70; H,6.79; N, 11.77.

Example 79
N-[5-(1-methylcyclopropyl)-1,3,4-thiadiazol-2-yl]-2 ,6-dimethoxybenzamide
25 M.P. 197—198¢°C. Yield 41%.
Analysis calculated for C,4H,,N,0,S
Theory: C,56.41; H,537; N, 13.16;
Found: C,56.19; H,525; N, 12.99.

30 Example 80
N-{5-(1-methylcyclopentyl)- 1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide
M.P. 218—220°C. Yield 22%.
Analysis calculated for C,,H,,N;0,S
Theory: C,58.77; H,6.09; N, 12.09;
35 Found: C,58.988; H,6.34; N, 12.09.

Example 81
N-[5-(2,2-dichloro-1-methylcyciopropyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 235-—236°C. Yield 63%.
40 Analysis calculated for C,gH,;CI,N;0,5
Theory: C,46.40; H,3.89; N, 10.82;
Found: C,46.66; H,3.64; N, 10.80.

Example 82
N-{5-(1,2-dimethylpropyl)-1.3.4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 169—171°C. Yield 50%.
Analysis calculated for C,4H,,N;0,S
Theory: C,57.29; H.6.31; N,12.53;
50 Found: C,57.29; H,6.02; N,12.37.

45

Example 83
N-[5-{1,1-dimethyl-3-butenyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 170—172°C. Yield 38%.
55 Analysis calculated for C,;H,,N;0,S
Theory: C,58.77; H,6.09; N,12.09; S,8.23;
Found: C,58.75; H,589; N,11.91; S, 8.98.

60 Example 84
N-[5-{1-ethyl-1-methylpropyl)-1,3,4-thiadiazol-2-yi]-2 -chlorobenzamide
M.P. 233—234°C. Yield 49%.
Analysis calculated for C,;H,,CIN;0S
Theory: C,55.63; H.5.60; N,12.98;
65 Found: C,55.40; H,5.36; N, 12.81.
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N
3

Exanple 39 N-[3-(1,1 -dinethylethyl)-5-isoxazolyll-2,6-dichl orobenzani de 40
M P. 235-237[err]C. Yield 22% Analysis calculated for [err] Theory:
C.53.69; H 4.51; N.8.94; dd,h22.64; Found: C,53.74; H 4.56; N, 8.96;
d,22.83. 15 0 049 071 Example 40 N-13-(1,1

-di net hyl ethy )-5-isoxazolyl]-2, 6- dsgdb gpenzam de M P. 153-154C. Anal ysis
56 a5 S o b Rl FGRLVreutvierdi 9 e e840 maBoRbsdOids  Found:

C 59.91; Hpp 83a—11s546. ibid 26%anpl e 41 N-[3-(1 -ethyl-1 .

- et hy| pr opyhdlysis ¢ekcamtad dbryC JH.aNBS or o- 6- net hoxybenzani de M P.

Theory: C, 53.69; H 4.51; N 8.94; Found: C. 53.89; H 4.54: N 8. 736\
2%

173- 174 er r Mworyyi eC.§0489, H863: N, ysis calculated for [err] Theory: C,
60.62; H, o6Foad: N C&995: HoBft: NCc3%b.74; H 6.02; N 8.54. Exanple 42
30 N-[3-(1 -ethyl-1

Found: C, Pp s ca M ﬁﬂs 72. 35 Exanple 43 N[5-(1 -ethyl-1
- met hyl pr opYhaeng- | @84580! y-d,}.—a : AN613.24;et hoxybenzam de M P. 165-170C. Yield
41% Anal ysirsuml cO)esatd fHo7.4ier N 1346 Theory: C, 62.97; H 7.23: N
7.73; Ifgund: C 62.94; H 6.99; N, 7.94. Exanple 44 N[3-(1-ethyl-1
- met hoxynet hyl propyl ) - 5-i soxazol yl ] -Exa®pldi8Tet ho Y enzani de 45 .Exanpl e 45
N[ 3- - di = p 1) iadiazol-2-yll-2- { ide_.

[3-(1,1 d|\|4.|e=.t1 5[&?4 Jle(b-ém%?ﬁ sl dshiadiaze Z,E ET‘??B‘EW BT i de Exanpl e

- hyl |)-5-i vl - B} ' ] o
155 o ﬁ; s e
ICuiat C

Analysis calculated for C,4H,,N;0S
” Moo e 5728: M. 631 N.1253; §,19.11;
Found: C.56.99; H,6.06: N,12.50; S,19.35.

Example 88 )
N-{5-(1-ethylcyclohexyl)- 1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
25 M.P. 222—224°C. Yield 25%.
Analysis calculated for C,gH,sN;0,5
Theory: C,60.78; H,6.71; N,11.19;
Found: C,60.63; H,6.85; N, 10.92.

30 Example 89
N-[5-{1,1-diethylbutyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 210—212°C. Yield 61%.
Analysis calculated for C,H,;N;0,5
Theory: C,60.45; H,7.21; N,11.13;
35 . Found: C,6047; H,694; N, 10.97.

: Example 90
N-[5-{1,1.2-trimethylpropyi})- 1,3 ,4-thiadiazol-2-yl}-2,6-dimethoxybenzamide
40 M.P. 197—199°C. Yield 22%.
Analysis calculated for C,,H,3N;0,S
Theory: C,58.43: H,6.63; N,12.02; §,9.18;
Found: C,58.66; H,6.43; N, 12.02; §S,9.03.

® Example 91
N-[5-(1-ethylcyclopentyl)-1,3,4-thiadiazol-2-yl}-2,6-dimethoxybenzamide
M.P. 226—228°C. Yield 62%.
Analysis calculated for C,gH,,N,0,5
50 Theory: C,59.81; H,6.41; N,11.63; §S,8.87;
- Found: C,53.91; H,6.16; N, 11.71; §,9.08.

Example 92
N-[5-(1-ethyl- 1-methylpropyl)-1,3,4-thiadiazol-2-yl]-2,.6-dichlorobenzamide
55 M.P. 276—277°C. Yield 39%.
Analysis calculated for C,4H,,CI;N,08
Theory: C,50.28; H,4.78; N, 11.73; 5,8.95; Cl119.79;
Found:© C,50.52; H,4.54; N,11.56; S,8.69; Ci 20.03.

60 Example 93
N-(5-methyl-1,3,4-thiadiazol-2-yl)-2,6-dimethoxybenzamide
_ M.P. 187—188°C. Yield 85%.
Analysis calculated for C,,H,3N,0,S
Theory: C,51.60; H,4.69; N, 156.04;
65 Found: C,51.72; H,4.50; N, 15.05.
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. 50 - N[3-(1,1 T
- di met hyl et hyl) - 5-i soxazol yl | - 2, 4- di met hoxybenzanm de M P. 166-168C. Yi el 2H/
" 53% Analysis calculated for [err] Theory: C, 63.14: H, 6.62; N, 9.20; {_

. Found: C. 63.38; H6.71.; N, 9.01. le 47 N-[3-( 1,1

“» -dimethyl ethyl ) -5-isoxazol yl']-3, 5- di gtéﬁ?rggﬁzam de M P. (121 123[err] C

- Yield 45% Analysis calculated for [erbpmge 84 Theor 56; H,

¢ 7.40; N 10.29; Fouh'd5 (m ho I-1.34-thiadipzol-2-v{{2. %'"E{hm‘\é’s“%"“ 0 049 071

Exanpl e 48 N—[“A§ ?% bls 2, 6- di met hoxybenzeni de M P.

£ 124- 126[ egr] C. o N:@i;gg»l a eg3por [err] 5 Theory: C,

& 62.06; H 6. 25Foun %6663qu,mcv4 @, 1827;34, 161396. 46; N. 9.55. Exanple 49
N-(3- propyl - 5- i soxazol yl) - 2 6 di et hyI benzani de 10 M P. 120-122[err]C.

5 Anal | cul ated f
A 6353&9; Cﬁ Cg ate (N? 4 -pr Theor )- gﬁ-ﬂNgcrajol(z gl E%-domethoxybe]ﬁgan?éé Found:

10
- di net hyl et hyl na‘i'ysfs%%@@@ yﬁc dlgret hoxybenzam de M P. 164-166[err]C
Yield 37% Anahiens cboubatied Zior N er1}; Teasy: C, 63.14; H 6.62; N.
9.20; 20 FouRmind: C,G560.88; 7341 N, 1088 128.2Fxanple 51 N-[3-(1,1

-di net hyl et hyl ) - 5-i soxazol yl ] -3, 5-di rreExhoxyb&nzam de MP. 115-117[err]C.

: 0
- Yield 499%° N-[6-(1,1,2,2-tetramethylpropyl)-1.3, 4-th|ad|azol 2-yl]-2,6-dimethoxybenzamide
M.P. 245—247°C. Yield 51%.
Analysis calculated for C, H,sN,0,S
Theory: C.59.48; H,6.93; N, 11.56; S, 8.82;
20 Found: C.59.58; H,6.70; N,11.44; §5,8.93.

Example 97
[5-(1-ethyi-1-methylpropyl)- 1,3,4-thiadiazol-2-yi]-2 ,6-dimethoxy-4-{trifluoromethyllbenzamide
M.P. 2562—254°C. Yield 20%.
25 Analysis calculated for C gH,,F3N,0,S
Theory: C,51.79; H,531; N, 10.07; S.7.68: F,13.65
Found: C,51.62; H,5.07; N,9.97; S.7.84; F, 13.70

Example 98
30 N-[5-{2-chloro-1, 1-dimethylethyl)-1,3,4-thiadiazol-2-yl]-2, 6-dimethoxybenzamide
M.P. 202—204°C. Yield 69%.
Analysis calculated for C,gH,,CIN,0,S
Theory: C,50.63; H,5.06; N,11.81; §S,9.00:
15 Found: C,50.86; H,5.14; N,11.80; S, 8.59.
Example 99
N-[5-(1,1-diméthylpentyl}-1.3 4—th|ad|azol-2-yll-2 6-dimethoxybenzamide
M.P. 160—162°C. Yield 30%.
: Analysis calculated for C,gH,sN;0,S
40 Theory: C,59.48; H,6.93; N, 11.56; §S,8.82;
Found: C.59.69; H,6.77; N,11.34; S, 8.81.

Example 100
N-{5-cyclohexyl-1,3,4-thiadiazol-2-yl)-2,6-dimethoxybenzamide
45 M.P. 206—208°C. Yield 55%.
Analysis calculated for C,,H,,N;0,S
Theory: C,58.77: H,6.09; N, 12.09; §S,9.23;
Found: C,5848; H,6.30; N,11.85; S, 9.42.

50 Example 101
N-[5-(1,1-dimethylbutyl)-1,3,4-thiadiazo!-2-yl]-2 6-d|methoxybenzam|de
M.P. 167—169°C. Yield 45%.
Analysis calculated for C,;H;3N,0,S
Theory: C,58.43; H,6.63; N,12.02; S,9.18;

oL s5  Found: C,58.65; H.6.79; N,12.25; S,8.87.
o Example 102
e . N-{5-cyclobutyl-1,3,4-thiadiazol-2-yl)-2,6-dimethoxybenzamide
M.P. 195—197°C. Yield 65%.
60 Analysis calculated for C,gH,,N,0,5

Theory: C,56.41; H, 5.37; N, 13.16; S, 10.04;
Found: C.56.13; H,5.18; N, 12.89; S, 9.96.

25




25 Anal ys
Found: C,
1-net hyl eth
Yield 52%

9.72; Found:
- -di net hyl et
~Yield 22%

N. 9. 78: Fou
l-ethyl -1

+ M P. 16‘7 16
- -met hyl pent
- 150-152[err

- di net hyl et
179- 182 err

" H 7.40: N

.
Y
L

Bt

Exanpl e 57
- propenyl ] -

Is calculated for [err] Theory: C, 63.14; H 6.62; N, 9.20; -
63.40; H 6.37; N 9.30. Exanple 52 30 N-[3i ]C/ﬁg;‘
' - - di ' err

yl)-5-isoxazol yl]-2, 6-di met hoxybenzam de M P. 143-144

C, 62.20; H, 5.46; 71Exarrp|e 53 N-[3-( 1,1
hyl ) - 5-1 soxazol yl ] -2, 4, 6&% dy/! benzam de M P. 177

40 mglwsw-aalewpaapw miaaraﬁau-zTJnaawthoxﬁe&lm%Q
NCP. 188—N1B0SC.; vmu 53%45 N,

MEOHyP S 5- |soxazol I -2 6 dlnethoxybe
WP] dﬁﬂﬁe 3-( 1 -ethyl-I
y 5 [ 42 &%ﬁ& nzanide 50 M P.

]C Yleld 34@6 Exanple Sékahip mang.l 1
hy| N-(5-(1 sthytt-oieytiylprapyl6-1 m-ma,dzamwhmmansﬁmowaamm
1%&?@W£5mnal sis calculated for [err] Theory:

%3' ?‘%“’g‘g 16:1;3:3‘%3 ﬁén 73;3943 N. 10.02. 60

cycl opropyl)-5-isoxazol yl']-2", 6-di net hoxybenzam de M

92-94[ esr ] C. Y| eld 8% Analysis cal Exah\ataetbsf or [err] Theory: C,

7.07;, N 7
Exanple 58

20

25

35

45

55

60

65

aNs[5-(1 tgyplohexyi)- 16334—1l@jadlazpl-2-sl]-g@-dlmmhoﬂbdkgam@@
M P 190—192 . Yield 56%.
Analysis calculated for CaoH2yN,0,8
Theory: C,61.67; H,6.99; N, 10.79: S,8.23;
Found: C,61.46; H,6.76; N, 10.53; S, 8.44.

Example 106
N-[5-(1,1,2-trimethyi-2-butenyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 215—218°C. Yield 60%.
Analysis calculated for C,,H,,N;0,S
Theory: C,59.81; H,6.41; N,11.63; S,8.87;
Found: C, 59.54; H.6.14; N, 11.55; S 8.80.

Example 107
N-[5-{1,1 2-trimethylbutyl)-1,3 4-th|adiazol-2-yl]-2 6-dimethoxybenzamide
M.P. 181—183°C. Yield 69%.
Analysis calculated for C,gH,sN,0,S
Theory: C,59.48; H,6.93; N 11.56; §S.8.82;
Found: C,59.46; H,6.61; N, 11.36; S.8.32.

Example 108
N-[5-{1,1,3-trimethylbutyl)-1,3 4-th|ad|azol-2-y|]-2 6-dimethoxybenzamide
M.P. 195—197°C. Yield 66%.
Analysis calculated for C,;H,4N;0,S
Theory: C,5948; H,693; N, 11.56;
Found: C,59.40: H,6.77; N, 11.58.

Example 109
N-[5-{1,1-dimethyipropyl)-1,3 4-th|ad|azol-2-yl] 2,6-dimethoxybenzamide
M.P. 227—229°C. Yield 67%. )
Analysis calculated for C,¢H,,N,0,S
Theory: C,57.29; H,6.31; N, 12.53; S.9.56;
Found: C,57.09; H,6.03; N,12.27: S.9.76.

Example 110
N-[5-phenylmethyl-1,3 4-th|ad|azol-2-yl]-2 6-dimethoxybenzamide
M.P. 190—192°C. Yield 80%.
Analysis calculated for C, H,,N,0,S
Theory: C,60.83; H,4.82; N,11.82; S,9.02;
Found: C,60.78; H,4.86; N, 12.05;: S, 8.88.

Example 111
N-[5-(1,1-dimethylethyl)- 1,3 4-thiadiazoi-2-yl]-2 .6-dimethoxybenzamide

Analysns calculated for C,;H,gN,0,S

Theory: C,56.05; H,5.96; N, 12.07;
Found: C,55.81; H,5.98: N, 12.10.

26

Anal ysi s cal cul ated for Ler;% Theory: C, 62.49: H. 5.59; N\_“

179[err] C
H 7.74;
N-[3-(
nzam de

C, 70. 56;

P.
68.09; H.
0 049 071

——



- N[3-T1-ethyl-1 -nethoxypropyl)-5-isoxazolyll-2,6-di met hoxybenzam de M P~
& 174-176[err]C. Yield 79%5 Exa |§eg7 J
- 59 N-[3-(1,1 -dinmethylethyl)-5-isoxazolyl]-2, 6-diethyl benzam de M P.
- 173-175C. Yield 7% Analysis cal cul atQaOd‘%o;[:err] Theory C, 71.97; H

- 8.05: N 9.33; to Found: C, 72. 2 N. 9.2 1. Exarrple 60

;o N13-(1,1 -dimethy < 5o, W?% P.

C115-1180 Viel e i piki 22 ?f@% il 'i%[x**e@?‘i? Pofiidd C

% 61.07: H. 6. 63:AnblysisScabdilatddOfding,;H.ON,068) . 88 H 6. 76 N, 8.12. Exanple 61 20

. N-[5-(1-efhyl - Thevet:hyC. 805y | H:7.21; N, 11.13; S, 8.49;

+7 1,3, 4-thi adi azfpund: y| §. 593§ dﬁn?e??rox&’ﬂ@r?ﬁanﬁd%a%) Preparation of

™ 2-amino-5-(1 -ethyl-1 -nethyl propyl)-1 § |ad| azol e A sol ution

¥ containing 13.0 g of Zwrstapbnop% ib)«l:h i ol-si-yw ldimeilos bdnzemiad

- thiosem oar baziMie 180—-1tE1°0l Yieill 7@koxane was stirred and heated to 90[err]C.

" To the stirredAnshsit ¢atnylatadfor€ gHils®,8dded dr opwi se over thirty nminutes 15.3

. g "of phosphorogge‘\‘.%( %r;grg“de %Eégi o@r &g}onpl ete addition, the reaction 25
m xture was he&P¥s e)rr] ours. The m xture was then cool ed

~ . to about 30 C and added to 100 g of Ex Tlie; gdueous m xture was nade

“" alkaline by the addi Oﬂ@tsﬁmmbmwﬂr 23 rﬁfor-saynci 8 ebBbiznRisg Ol uti on vas

- extracted severglprdpasdBen ¥ 3 hy@&9-8Laninol M-predaledCt s vvere conbi ned,
- washed w t h watscsuspedsioredf, 9.6 of sbbiem hedride it 300ar8! af cavakeiebfiogn oedaatlﬁomwhm

.. reduced premixyreot23.216 fot)mthﬂ?mmekfvletfetaze and 3 gf @°°I°ﬂ"el° sss!dqr'ev Hg{ﬁ?f% Té‘i

1,3, 4- tﬁ?atﬁaaz’al "“"290“'85 he cf&&rmre'g 5? ‘?rgggg;
eva Iv res e_p
% 9. 29’ of t hegh é%) ﬁdicﬁoha BandThb S éﬁ'sb’ﬂ fWeE Haa&
5. 4.0 g of pyk cﬂﬂruWGElG akigic ARt ab @RtrakbledOwigh ﬂﬁsﬁdlaﬂ&bm&hmxmﬁbﬁ)ryé
=~ chloride. Thearattsawié combined; uaseedvm;h lnagtr.cdlied,t and she sptvehbwas temeeedhylavaporatioql to
“ . then coolfédsweﬂa@mmf csgemsatiyl Pﬂr'h‘év'éd‘°"¢he so| vent was 3?

 inen e AR TR Loy %&@%ﬁ%ﬁ:ﬁ

,j' - net hyl prODGM sdmr&p4tr6| rﬁtdﬂh&zﬁr{w&ranuh- &5 idenkifieas herszgam grt.-bMyP5-amino-
o 208-210[ @or |HE-pyrdeatd. d 36% Anal ysi s cal cuI at ed for [err] Theory C 58.43; H

6.63; N 12.02; Mﬂo72—74°q:ound C, 34; 79. Exanple 62
- é
s i
zoyl%

N-[5-( 1-eth | r‘ °
m st |[rr((ed susgégarf:%‘%) g1 gfﬁ?g;p?"z i nighewere

M&e The HREdeN P.mmrayf 3 Heated at
. 3, 4-t hi asli sehak for sikte hdﬁs The reaction mixture was then cooled, filtered, and the solvent was removed
from the filtrate by evaporation. The residue was crystallized from ethyl acetate to provide 550 mg of
N-[3-(1, 1-dimethylethyl)-1H-pyrazol-5-yi]2,6-dimethoxybenzamide
M.P. 176—178°C. Yield 18%.
Mass Spec. M* Theory, 303, Found 304.
4«0 NMR-(DMSOd,); & 1.35 (s, 9H, t-Bu); 5 3.76 (s, 6H, CH,0—) § 5.7—7.4 (m, 5H, aromatic); 5 10.9 (s,
1H, amide NH).
Analysis calculated for C,4H,,N;0,
Theory: C,63.35: H,6.98; N, 13.85;
Found: C,57.39; H,6.34; N, 14.41.

45
The following N-pyrazolyl benzamides were prepared by the general procedure of Example 114,

Example 115

N-[3-(1-ethyl-1-methylpropyl)-1H-pyrazol-5-yl]-2,6-dimethoxyb id
50 M.P. 222—223°C. Yield 38%. Y ybenzamide

e Analysis calculated for C,,H,sN,0,
5 Theory: C,65.23; H,7.60; N, 12.68;
o Found: C,65.08; H,7.61; N, 12.50.
55 ’ Example 116

N-[3-(1,1 -dimethylbutyl)-1H-pyrazol-5-yl}-2,6-dimethoxyb
M.P. 211—213°C. Yield 27%. oxybenzamide

Mass Spec. M* Theory, 330, Found, 331
NMR (CDCl,); § 0.7—1.6 (m, 13H, 1,1-dimethyibutyl); § 3.81 (s, 6H, CH,0); 4 6.51—6.77 (m, 3H,
60 benzoyl aromatic); § 7.2—7.5 (m, 2H, pyrazole aromatic); § 7.8—8.1 (broad s, 1H, amide NH).
Analysis calculated for C,,H,,N,0,
Theory: C,65.23; H,7.60; N, 12.68;
Found: C,65.34; H,6.79; N, 8.44.

65.
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e

45 of tetrahydrofuran were added in one portion 2.8 g of benzoyl chlori
The reaction m xture was stirred at roomtenperature while a solution o
1.6 g of pyridine in 20 m of tetrahydrofuran was added drop- w se over
thirty mnutes. Follow ng conpl et@ gwigigzen. the reaction m xture was
heated at reflux for three hours. The mxt re was then filtered to renove
t he pyridine hydr Iy _ET ral tines with
1N hydroc%prtg_gg?ﬂ? ﬁ?thgp&gp@he r'%;gnl V@-@P%g?gge%g'r%gt ed and the 50
sol vent WwasAnaR&® ¢aicuisted RY TRALN0,0n under reduced pressure to provide a

yel | ofv gumThédre: gGn84:38; df. ySDal N, ¥324:f r om et hanol and water to afford 1.85
g of N-[5- (Feved:hyC.04-20retth§i08r opy13-9%, 3, 4-t hi adi azol - 2-yl | benzani de. M P.

98-100[err]C. Yield 35% Analysis gﬂgd for [err] 55 Theory: C.
62. 25, nHs-{fefh M -midth PaH-12,4-tihe SUdfnethdytiifzaide H 6. 39; N 14.27
S, 11.132. bBxg K'&égaém%ﬁhhm pvlmwﬂommmz (4 triazole

1,3, 4-thi ad‘oaazs:lih'edZ sth:tlonzf ®3 dllgeif wnmwee@ 40 ml of wgtarﬁwqpaddgd dopwise a

2, 6-di et é\ﬁ of eligy lmlet 5°C,
convert Ppfthon 8”1 5" - |d gﬁ%’& Fb% e
di a\zl O,QI BBb ﬁﬁ’- “Yn w teure was%?%r d[' dt%d#g %Et:%m '[ ;w:;ﬁﬁ eﬂg

was ef f g&id,anh pépea%noamwsbme deITh & pratipiatel vab BolRERY ¢nmg&nym£heaamh

- provi dem@teﬁaddectIdyédamqmc&#ﬁ)gmyN-(bamnenetﬂ'mtirﬁt-dumnm eund was reacted

NN

th pho F waies endcstiged whileazolntienefilshg off t he
ool R A g'ggrﬁ ”}ggamrpm. (PR o
an oif ltat t!d& b il tfﬁ on agd at 80°C for two hmgs to provide

2- am n025~s lofet-{5ylt <ethyeintetylprobiyy-aH=112,8-tdazbib3-pilirész 0l € and
2. 6-di et h Iﬂbermca}blvlcﬁtba)mdefomﬁ@amdw tooaﬁemw\mrrnsatamdlqaa Onedflmiufnor

si xt jide. eqs a?ﬂ!“c |f9fetmfvwaeuw e é byragidicon
under” - AR ﬁrsﬁ?"‘gg R e e e
cryst aI tﬁf dardi Ve

HaE
- et hyl - 1- membhy i pregpy! ) - 1, 3, 4 t hi adi azol - 5 2- yI] 2, 6 di et hyl benzam de. M P.
186- 188 err‘l]hé:salmhe#ﬁbﬂﬂﬁpmawmlydie m&dreud dituget! Wigh arfirgonig to Tk The sohvént w6, 05;

H 7. %ﬁé}enr@m«g?g:@m g’@ %‘ ﬁz@ ratesd with R§mpof acetgpitrilejtogive 1dJ ®ofi .
10 Exa
10 Bxantt b ek Mo o1 e et g

2- ami Noadat thb, sbiverievedshy Bh Qh@dr tyduced. prisslird I givdl Sigumh Qum was
Li t hi*€ npmmmwupyllm dclliml poletpa.raiuilnbwlttea@%| | 8cbtde in isicane. The fractions
di i sopr W thie lgmeg #h phig anglysis to contain the product were-combined and the solvent .

evaporated to provi E 175 mg of N-[5—(1-ethvl- -methyipropyl)-4H-1.2, 4-tnazol—3-yll-2 6-
. dimethoxybenzamide.

M.P. 279—280°C. Yield 8%.

40 Analysis calculated for C,,H,,N,O,
Theory: C.6145; H.7.23: N, 16.87;
Found: C,60.94; H,7.14; N, 15.99.
Mass Spec: M* Theory, 332, Found, 333.

- 45 Example 119
N-{3-(1,1-dimethylethyl)-5-isothiazolyl]-2.6-dimethoxybenzamide
A) Preparation of 3-{1,1-dimethylethyl)-5-aminoisothiazole
A mixture of 50.0 g of cyanomethyl tert.-butyl ketone in 250 m! of ethanol containing 200 mi of
ammonia was heated at 150°C for sixteen hours. The reaction mixture was cooled to room

50 temperature and the solvent was remaved by evaporation under reduced pressure. The residue was
dissolved in 330 mi of dichloromethane and diluted with 0.7 g of potassium hydroxide and 52 m| of
hydrogen sulfide. The reaction mixture was heated at 80°C for twenty-four hours, and then cooled and
concentrated to dryness by evaporation of the solvent. The product was identified as 71 g of 2,2-
dimethyl-3-amino-3-buteny! thiocarboxamide.

55 . An 800 mg portion of the product thus obtained was dissolved in 25 mi of ethano! containing
5 ml of 30% hydrogen peroxide. The reaction mixture was stirred for twenty minutes, and then
concentrated to dryness by evaporation to provide (3-(1,1-dimethyl-ethyl}-5-aminoisothiazole.

B) A solution of the 5-amino-isothiazole and 1.1 g of 2,6-dimethoxybenzoyl chioride in 50 mi of
toluene was heated at reflux for two hours, during which time a precipitate formed. The precipitate was

60 collected by fittration and dried to give 340 mg of N-[3-(1,1-dimethylethyl)-5-isothiazolyl]-2,6-
dimethoxybenzamide.

M.P. 266—267°C. Yield 30%.

Analysis caiculated for C,,H,oN,0,S

Theory: C,59.98; H,6.29; N, 8.74;
85 Found: C,58.71; H,6.15; N,8.74.
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ﬁééreactlon ‘m xture were added drop- wise over thirty mnutes 22.0 g of
“isobutyri.c acid. Following the addition, the reaction m xture was war e
w25[err]C and stirred for one hour. TAOAPXOTNe was t hen again cooled to
. -5C, and 24.1 g of chloronethyl met hyI égﬂ,gs oVere added dropwi se. The
= reaction mN{341Cet R thyiBeE 1) at
;';’tenperatureExﬁmpletr\zvg:lsve hours. ) ﬁﬁégﬁg{xacyg?s sol ft/‘g%lvtga“\71\/81"31@Ecejv;(’%ga %DM d’% gor%g "8
¢ evapor ati on unidh 243ch244tC. %Qg%e and the residue was added to 50 g of
Y ice contal ni ngAB‘igsﬁi“ E"‘ng(P' rj,c acid solution. The aqueous acid
Z mxture was ex{& gqu&ra,l, st h diethyl ether, and the extracts
% were conbi ned, vvashed ‘Wth vvater dried, and the solvent was renoved by
= eVaporation to g| ve 22. 0 of 2 2. di n‘EExhyd:Ieﬁ‘Eﬂ hyl t hi opropionic acid as an
. oil. 25 10 h@!vﬂnyﬂdadmﬂ-ﬂ@mwhmnchmwl ved in 120

' (o} I oxane 9 t he react [ on,
s s S %e’ ?’é}}w R

t0 _room
phosphor OUStefperatdreQint ARerd® Snd tHe Qv t%!"l‘e‘irﬁ:v&ﬁ’i%m tHa iltrahd) Ege

:'..,buty|'.|ithi umin 350 m of tetrahydrofuran at -5[err]C To the stirred C}y)
/.

. m xture. 1F@rdsevg tooprexiderd dal oadnhaton @/as clirbreatograghed Gvdnlaiﬁcd‘mteﬁldn@iwﬂg&[nﬂ laédtate

. for twelve ‘ﬁ%@?’?""eAﬂ‘%FP ctions wese, carhhiredndndithe solvent wes ramorerptapmmtrom by

“the sol vent""?ﬁéa é"‘é“BTQ'H ptimethppthuiegridggie. dME8s edBA6- i n war m
wat er . é‘bableN ahkgline to pH 8 by the addition of

:anmoni urmhydrosdudda amethenHIm .alfakisae sol ution was extracted with ethyl

,;,g acetate. The extracts were conbl ned, washed with water, dried, and the

 solvent wa 'mg\ox\fbemﬂe@'qu#essu%mt of toleank dentdinidg g
- of 2-ani no%ﬁ '131%’ ﬁg\;m m asgo%gg 3 ?_"3' 'aﬂttanem.a opn scppsphore
117- 120] g 1 s collects o, the Wblld drotiictivast

ip
.7 Was react ecthyl dcbrath. ﬂmgla@‘rc pﬁm ﬁBﬁth%}&snsobﬁQﬁﬁ}b}p g@ﬁg ; @rﬂ%’o?@ ount
s tetrahydr ofotlb'aacvmwitmwdmp 51398\ mnxtunevvasﬁissolvwancwmn oV\BlBar(bBA’rﬂHedﬂ.Qﬂt

Tt 106[ er r PN |“X‘f] | ﬂ% 't‘ "&90 W he@h’% at geflux fomtwei hoursr Thet wwagtioom
t enper at gy %’“fc’ﬁ AT ‘ié"l‘* TR 5‘3;9*'%?’?4?&3?" st e

to | eave t ehyliiyR p.t3 ﬁpzam,,gé ur|
chr omat ogr aphyM®y 63-s4165% Yiptd 59AS| ng d| et hyI et her as an eluant, and then

by crystal I | za‘mabmsmlmteft IC1#91N=©4:et ate to provide 1.94 g of

N-[5-(1,. 2C( r7 2134thrad|azol 2-yl]-2, 6-
di met hoxybm 8Yield 35% Anal ysis cal cuI ated for
[err] Theory: Se@araﬁ%dn?ignal ceé by this inventidr/ hdte beéhprepa - of afr
52.38; H, abprdpfiately\subdtitutad ;berﬁpyllﬁhd&&mtlBy afy0 lainina) T@mﬁlﬂ&a@ﬂl@@fdﬂ wpl‘ oce ures

of Exarrpl es 61-64, an appropr| ately substituted 2-am no- 1, 3, 4-thi adi azol e

was reacfed with nzo halde N vldethefollovmng
exenpl ary N (,\;”,3ﬁ e[ ﬂ?bﬂe%aa@&v‘g% Empthyithicleengamide (7

- cycl ohexyl - lAnarv& m @ e{lfar c,,u, N,0S

1, 3, 4- t hi adi azmeor: yic] 525 6- di fEdgON De0TAN ge21:M P. 241-243[err]C. Yield

38% 554 Moatdssi €. 665Ul ABSR: f OV, 10.807 5. 7%¢@ry: C, 61.67. H,6.99; N,

10. 79;
i Example 123
N-{5-(1-ethyl-1-methylpropyl)-1,3,4-thiadiazol-2-yl]-2-methoxy-6-methyithiobenzamide
M.P. 184—185°C. Yield 44.7%.
. 50 Analysis calculated for C,,H,,N,0,S,
I Theory: C,55.86; H,6.34; N, 11.50: S, 17.54;
Found: C,55.93; H,6.17; N.11.23; S,17.37.

Example 124
55 N-[5-(1-n-propylcyclopentyl)-1,3,4-thiadiazol-2-yi]-2,6-dimethoxybenzamide
M.P. 181—183°C. Yield 56.5%.
Analysis calculated for C,,H,,N,0,S
T Theory: C,60.78; H,6.71; N,11.09: S,8.54;
. Found: C,61.08; H,6.76; N.11.40; S.8.29.
60

65
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Found: C, 61.68; H 6.76; N, 10.77. 60 ?,_j' '
Exanple 66 N-[5-(1,1 : // :
;: -diethyl propyl)-1,3,4-thiadiazol -2-yl]-2, 6-di nethoxybenzam de. MP.
216-218[err]C. Yield 31% Analysis calculated for [err] Theory: C, 59.48:
H 6.93; N 11.56; 65 Found:O O#9 ®¥bB5;, H, 6.73; N, 11.37. 21 0
049 071 Exanple 67

. . 2 . . .
N-[5- (2, 2-di ) ﬁﬁ.};é 1|25 B- “?ﬁ zani de
-~ MP. 188- 19Qrﬁ§.£ %‘Héﬁ%&g‘k&ﬁgﬁs cal cu éate aif2 Oyrllzz[,g-gﬂqu%(l Jel'or y:
s C.5729: H. GAhklysid\caldldbat fo OHEN,0,8, 57. 27; H, 6.10; N, 12.31. Exanple 68
" N-[5-(%- et hBhegeyl, €. 6H9%et ﬁépny:;%w.s‘t; S,827;
-1, 3, 4- t hi adfoydd - 5= §22%2 81 §i%%t MoxPBENH8iMe 10 M P. 172-174[err]C.
Yield 56% Analysis calculated for [%&&, ;l;zgor y: C 54.68: H, 6.02:

3H-thibdi

N, 11. 96; Found: (L[prisasiopyidykiSheRya)-1 2-yi}-2,8-dimethoxybenzamide
Exanpl @ 69 NM[P5204—226°C. Yisld 53.6%.

- di net hyl - 2- i calclgted for C3,HiNsRISdi azol - 2-yl | - 2, 6- di net hoxybenzani de M P.
ooy elgd
8% 57

167- 169 err] 6582, %r;aﬂ%si ! 9{:u§ for [err] Theory: C, 63.45;
H 5.83; N, Tf¥57C8 ;%’('{)8. : o#-’g%ﬁou ? .c 63.71; H5.82; N, 10.71;
S, 8. 055 Exanple 70 N-[5-(2-cycl ohexyixashpid 127
- di et hyl et hyHs < etByidt, 2-BimatHyBZ-ptopenyhl- 1,3, &-ttfaditizBRd -2, B ieetRoky SR zdvhife
191-193[ err | ®&P. %Ob-l—éo'?ﬁ%\’ie%sw‘%- Anal ysis calculated for [err] Theory:

. is u -C, . . ; .
C, 62.50; H, 7Anslysk ,sgfgg;mﬂ.gfmﬁ Foun%.sa_%‘, 62.63; H, 7.22: N, 10.43;

Theoty: 1; 11.63; §
S. 1.9 Exaﬁnaﬁ% 59.65;: H.6.40: N.1166. S.
N-[ 5- (1, 1-di net hyl héxy??’- 1,3, 4o-'t h'?"a‘dl‘saSZOIsisz?%il 1 -2, 6-di met hoxybenzani de M P.
120-122C. Yield 66% Example 128
N-{5-{1-ethyl-1-methylpropyl)- 1,3,4-thiadiazol-2-yl]-2-methoxy-4 -trifluoromethyi-6-methyithiobenz-

amide
25 M.P. 224—225¢°C. Yield 26.2%.
Analysis calculated for C,4H,,F,N,0,S,
Theory: C.49.87; H.5.12; N, 9.69; F,13.15; S,14.79;
Found: C,49.65; H,4.92; N, 9.90; F, 13.40; S, 14.81.

30 Example 129
N-[5-(1-methylethyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide.
M.P. 164—166°C. Yield 29%.
Analysis calculated for C, H,,N,0,S
: Theory: C,54.72; H,554; N,13.68; S, 1042;
35 Found: C,54.65: H,552; N,13.62; S, 10.90.

Example 130 .
N-(5-Cyclopropyl-1,3,4-thiadiazol-2-yl}-2,6-dimethoxybenzamide
_ M.P. 194—196°C. Yield 52%.
“© Analysis calculated for C, H,sN,0,S
Theory: C,55.07; H.4.95 N, 13.76; S. 10.50;
Found: C,55.37; H.5.18; N, 13.66: S. 10.29.

Example 131
45 N-{3-ethyl-5-isoxazolyl})-2,8-dimethoxybenzamide
M.P. 132—4°C. Yield 57%.

Example 132
N-(3-methyl-5-isoxazolyl)-2,6-dimethoxybenzamide
50 M.P. 165—158°C. Yield 70%.
Analysis calculated for C,,H,,N,0,
Theory: C,59.54; H,5.38: N, 10.68; 0, 24.40;
Found: C,59.85; H,5.67; N.10.40: 0,24.63.

55 Example 133
N-(3-n-hexyl-5-isoxazolyl)-2,6-dimethoxybenzamide

M.P. 119—121°C.

Analysis calculated for C,,H,,N,0,

Theory: C,65.04; H,7.28: N, 8.43;

Found: C.64.92; H,7.43; N,8.16.
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Anal ysis calculated for [err] Theory C 60.45; H 7.21: N, 11.13; S. 8.
i Found: C. 60.64; H 7.00; N 11.27; §,8.75. 35 Exanple 72 N-[5-(1-ethy
S -methyl propyl )- 1, 3, 4-thiadi azol -2-yl]-2-net hoxy- 3, 6-di chl orobenzam de
¢ 194-196C. Yield 6% 40 Anal ysi s %%Eﬂl? d for [err] Theory: C, 49. 49
. H 4.9-3, N, 10.82; - Found: C, 49. N, 11. 04. Exanple 73
# N-[5-(1-ethylpentyl)- 1,3, 4-thiadi aZO|Ex3mple]1-33 6- di met hoxybenzam de 45
“ MP. 120122C. Yield 69% Arf&#@#sﬂ\w-ﬁemmlﬂl-%ﬁ-dfwhc[WMWﬁveory C, 59. 48;

- H,6.93; N, 11. 1|36mn Qf,' ﬁ:oH 6. 90 N, 11. 45. Exanple 74

N[ 5- (1- et hyI 2"" b -2-yl | -2, 6- di met hoxybenzani de

MP. 211-213C ply Apg. x$1 sN 6‘d.l| ated for [err] Theory: C, 59. 81;

* H 6.41; N, 11.63: Found C 60.03; H 6. %’2 N 11 83 Exanmpl e 75

" N-[5-(1-net hyl prop 4- th| adi azo mplp| enzani de M P.
137- 140C. i el }9/&[)5&0*“'- v'bélﬁc‘m*a? "?dﬂ q[e%wg F%F"m’ C, 56.06;
H 5.96; "N, 1%@ m H 6.03; N, 12.85. 65 22 0 049

- 071 Exanpl e 76 Mbdo L ﬂehﬂyig)ptyl)

- 1, 3, 4-t hi adi azcﬂourﬂryblsﬁsﬁ d-l anuhonytnemam de M P. 145-146C. Yield 15%

Anal ysi s'scal culated for [err] 6 Thece)!c_%ha 3 59.48; H,6.93; N, 11.56;

N-[3-(1.1-dimethylethyl)-1,2,4-thiadiazol-5-yl}-2,6-dimethoxybenzamide
M.P. 180—182°C. Yield 65.7%
Analysis calculated for C,cH,oN;0,S
Theory: C,56.06; H,5.96; N,13.07; S, 9.98:
20 Found: C,56.07; H,5.72; N,12.89; S, 10.25.

Example 137
N-[3-(1,1-dimethylethyl)- 1,2,4-oxadiazol-5-yl]-2,6-dimethoxybenzamide
M.P. 207-—209°C.
25 Analysis calculated for C,gH,gN;0,
Theory: C,59.01; H,6.27; N, 13.76;
Found: C,59.18; H,6.49; N, 13.85.

Example 138
30 N-[3-{1-ethyl-1-methylpropyl)-5-isoxazolyl]-2,3,5-triodobenzamide
M.P. 167—168°C.
Analysis caiculated for C,¢H,;5N,0,
Theory: C,29.56; H,2.64; N,4.31;
Found: C,29.80; H,2.79; N.4.29.

oo
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Example 139 ]
N-[3-(1-ethyl-1-methylpropyl)-5-isoxazolyl]-2,6-dimethylthiobenzamide
M. P 114—-1 16°C. Yield 21%
Example 140
“0 N [3-(1-methoxymethyl-1-methyipropyl)-5-isoxazolyl]-2,6-dimethoxybenzamide
M.P. 164—166°C. Yield 34% . )
Example 141
N-[3-(1-ethyl-1-methylpropyl)-4-methyl-5-isoxazolyl]-2,6-dimethoxybenzamide
45 M.P. 179—180°C. Yield 37%
Example 142
N-[5-(1-ethyl-1-methylpropyl)-1,3,4-oxadiazol-2-yi]-2,6-dimethoxybenzamide
M.P. 190—192°C. Yield 2%
0
o ' Example 143
i N-[5-(1-methylcyclobutyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
i M.P. 218—220°C. Yield 50%
S 55 ’ Example 144
. N-[5-(1.1 2-tr|methyl-2-propenyl)—1 .3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 236—238°C. Yield 66%
Example 145
60 3-Bromo-N-{5-{1-ethyl-1-methylpropyl}-1,3,4-thiadiazoi-2-yl}-2,6-dimethoxybenzamide
M.P. 163—5¢°C. Yield 35%
Example 146
N-[5-11 1-dnmethyl-2-propenyl) 1.3.4-thiadiazol-2-yl]-2,6-dimethoxybenzamide

65 M.P. 225-—8°C. Yield 52%
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" Found: C, 59.33; H 7.03; N, 11.49. Exanple 77 N [5-(cycl ohexyl net hyl )/ },‘-1,}
2 ,3,4-thiadiazol -2-yl] -2, 6-di net hoxybenzam de 10 M P. 152-154C. Yiel R4
§ 54% Analysis calculated for [err] Theory: C. 59.81; H6.41;, N, 11.63;
;i S,8.87; Found: C;59.87; H 6.40: N, 11.34; S,8.62. 15

< Exanple 78 N-[5-(2, 2-di met hyl but y| {3 049 071

-£ 1, 3, 4-t hi adi azol - 2-yl | -2, 6- di'met hoxy hge MP. 168-169C. Yield 42%
& Analysis cal cul at ed iNE-gyelheptyHI 30t thiadiatol-25)- 218-dinkktioxbrzaniis 12.02; 20

<. Found: C. 58MpB,;213+4-8C/Yjeld 80¥M.1. 77. Exarrpl e 79 N[5-(1

% -met hyl cycl opropyl ) -1, 3, 4-t hi adi azol - .éa/ 6- di net hoxybenzam de 25

err Q i eLr or
T S SR i,

Exarrpl e 80 N-[5-(1 - rret hyl cycl opentyl)- 1,3, 4-thiadiazol -2-yl]

i -2, 6-di met hoxybenﬁagj(ggmb'/l P. 2}3@{%2{)&#;"&?222&/02 BA_g}aI ysi s cal %ul ated for
[err] Theory C - - digpy-<-345- meihpxybenzemidgs 9g3:  H,
6. N, 12%§2wg]ﬂ;§([5(22dlchloro- 1
- rret hyI cycl opropyl) -1, 3, 4-t hi adi azol ggmlid 180 6- di met hoxybenzamni de M P.
235-236C. Yiel d o84 -4%9,1-1,3-d}di\adhy|5|in$n.¢alcmlaataad-zf.yunz,G-Grnre}hoI#uaaiawde C, 46. 40;

. H 39; 15N, 10AB2166-08% YieldC}8%6. 66; H, 3.64; N, 10.60. Exanple 82 45

= N-[5-(1, 2-di net hyl propyl )-1, 3, 4-thi agraz yI ] -2, 6-di net hoxybenzam de

R e i i £
%?55 (301 -di rrethyl 3-but enyl) -

3
, 3, 4-thi adi azol - ¥II-26d|nethoxI§mwmm
e N-[5-{1-ethyl-1,2-dimethylpropyl)-1,3,4-thiadiazol-2-yl}-2,6-dimethoxybenzamide

M.P. 205—-7°C. Yield 29%

!VD:

25 ' Example 153
N-{5-(1,1-dimethyl-2-methoxypropyl)-1,3,4-thiadiazol-2-yi}-2,6-dimethoxybenzamide
M.P. 202—3°C. Yield 25%

Example 154

-0 N-[5-{1-methylthio-1-methylpropyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
- M.P. 223—4°C. Yield 52%
! " Example 155
N-{5-{1-ethyl-1,2-dimethylbutyl)-1,3,4-thiadiazol-2-yi}-2, 6-d|methoxybenzam1de
d M.P. 197—9°C. Yield 15%
Example 156
G N- [6-(1-ethyl 1 -methylpropyl)pyndazm—3-y|]-2 6-dimethoxybenzamide
ﬁ' o M.P. 145—7°C. Yield 68%
Example 157
N-[6-(1ethylcyciochexyl)pyridazin-3-yi]-2,6-dimethoxybenzamide
Example 158
45 N-[5-(1, 1-dxmathoxymethyl)ethyl-:i-nsoxazolyl] 2 ,6-dimethoxybenzamide
M.P. 164—6°C. Yield 77%
Example 159
N-{5-(1,1-bisacetoxymethyl)ethyl-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
8  M.P. 115—125°C.(S) Yield 3%
Example 160

N- [5-(2-methyl-1 3-dithian-2-yl)-1,3 4—th|ad|azol-2-y|]-2 6-dimethoxybenzamide
M.P. 259°C. Yield 2% -

55
Exampile 161
N-[5-(2,2-dichloro-1,1-dimethylethyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 211—3°C. Yield 33%
60 Example 162
N-[5-(1,3-dithian-2-yl)- 1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
M.P. 200—208°C. Yield 60% .
65
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- MP. 170-172C. Yield 38% 55 Anal ysis calculated for [err] Theory: C/‘
% 58.77; H 6.09; N, 12.09; S, 9.23; Found: C 58.75; H5.89; N, 11.91: [ B"r"/
.S, 8.98. 60 Exanpl e 84 N-[5-( N4
. 1l-ethyl-1-nmethyl propyl)- 1,3, 4-thiad| gb—é, | ]-2-chl orobenzam de M P.

. 233-234[err]C. Yield 49% Analysis cal cula e)c? for [err] Theory: C, 55.63;

i H 5.60; N 12.98; 66 C Ejgﬂﬂle'163;—|25. 36; 12 Sdle' 23 0 049

; F v ) ! ; ; h .

i:' 071 Exanpl e 85 N-[5- -[_5@“1 -g'mqthylethyl)-z-[mi_dazolyl 6-dimethoxybenzami

- met hyl pr ogY"f2 “&.ﬁ@l@.ﬁ 6! 1*—1?’1‘{1:1?—‘ "'R&ﬁ%&m“’ DERARMkEIEndbene ischbEe sal
o Yield 25% iﬁ\@@fﬂ{%ﬂf afef a%d&ggérﬁgn iﬁfr“ 50g f'cyanal:ﬁﬂe.oﬁﬁj}pl-l cﬁ,'tﬁé)r:iﬁion f‘iﬂxtﬁreﬁgats
= N, 13.16; Faadjudted t¢C8.0%athOtN sodidm hydédide, 8dd théh the miktura wak beB3& t-90BC (ahd etirted| for]
" - met hyl pr opyirty-fite ®inqtes.[The, taction| migtu IV]'GSZ'G’GSGﬂﬁ@!OHW'l‘J@ﬁPgM% dHiged W“’g?" mi. of

e B o Sy ST g

: mi an
- N-[5- (1- et Rifus dbtairéa Way W{:\ 20]mif 6N hydrochloric acid and heated at reflux for sixteen hours. The
. thi adi azol :;c;bt}ﬁt midetrermialn ebdidu, @fbenm%d thean\biPby évabordton(hf the edivent and 3he oil was
. Anal vsi s c =dissolved in wafep pnd made]alkaline to p e alkgling pxture wagextracted geveral times with
S 19y11- %:cﬂj'ﬁ@‘l ;ﬂbEr gje o?giraheéfaggw:?q?%g&. g%% %i? w&gﬁé%ﬁ-: g’thie'zs'o veht was
’ ) ' 13 remove ' evaporation ] u [ . -1, lethyl)-2-aming-
. N-[5-(1-¢ hyﬂﬁa\éagﬁhe?& b ff' r b TG azolt-o_-c)’/ - ,g-odl met hoxy eenzya)n% de 26
- M P, 222- 224[ e nMrGoMS08))ds 23%0 (s /9t 136ty COMTUNRY diet), facs.1 [so1H] ardinend.y :
. C 60.78; H 6.71; N, 11.19;
2 B) A mixture of 0.5g of the 2-aminoimidazole thus prepared and 0.72 g of 2,6-dimethoxybenzoyl
20 chloride in 50 ml of benzene was heated at reflux for sixteen hours. The reaction mixture was then
.q;* ’ cooled and the solvent was removed by evaporation under reduced pressure. The product was
i dissolved in 25 mi of ethanol, and again the solvent was removed by evaporation under reduced
pressure to provide an oil. The oil was purified by preparative thin layer chromatography to afford
25 mg of N-[5-{4)-(1,1-dimethylethyl)-2-imidazolyl]-2,6-dimethoxybenzamide.
s 25 M.P. 170—173°C.
o NMR (DMSOd,) & 1.2 (s, 9H, t-butyl); § 3.74 (s, 6H, methoxy): § 6.38—7.41 (m, 5H, aromatic).

Example 164
N-[5-{1-Ethyi-1-methylpropyl)- 1,3,4~thiadiazol-2-yl]-2,6 -dimethoxybenzenecarbothioamide

30 N-[5-{1-Ethyl-1-methyipropyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide. (5. g; 0.014 mole)

was suspended in dioxane (75 ml). Phosphorus pentasulfide (4.7 g; 0.21 mole) was added to the

suspension and the reaction mixture refluxed for 3 hours under a nitrogen atmosphere. The mixture was

then cooled and filtered. The mother liquor was then .poured into water {200 mi} and the yellow
. precipitate which formed upon stirring {1 hour) was filtered. ' '
35 The material thus obtained was purified using high pressurg liquid chromatography.

M.P. 202—4°C. Yield 17.6%

Example 165
N-[3-(1-Ethyl- 1-methylpropyl)-5-isoxazolyl]-2,6-dimethoxybenzenecarbothioamide
40 N-[{3-{1-Ethyl-1-methylpropyi)-5-isoxazolyl]-2,6-dimethoxybenzamide (6.0.g: 0.018 mole} and
Lawesson's Reagent (7.28 g; 0.018 mole) were suspended in toluene (150 ml) and the stirred mixture
heated to reflux. The mixture initially formed a clear yellow solution and then, as the reaction
proceeded, turned -orange in color, at which time the solution was cooled to room temperature and the
toluene evaporated off in vacuo. Methylene chloride was added to the solid precipitate which formed
45 and the mixture was.filtered. Evaporation of the filtrate in vacuo yielded a reddish orange viscous oil.
This oil was placed on a column of dry-packed silica gel {500 g) and the column eluted with methylene
chloride. The first component to elute was an isomer derived from Lawesson’s reagent. The next
component was the title.product which was recovered as a yellow liquid. The desired product fractions
were combined, solvent evaporated /n vacuo, whereupon the title product crystallized out as a yellow
50 solid, M.P. 110—2°C, yield 4.1 g.

: Example 166
5 ‘N-{5-(1,1-Dimethoxymethyllethyl-3-isoxazolyl]-2,6-dimethoxybenzamide, sodium sait
< - : N-[5-(1,1-Dimethoxymaethyl)ethyl-3-isoxazolyl]-2,6-dimethoxybenzamide (3.64 g: 0.01 mole)

55 was dissolved in tetrahydrofutan (75 ml) at room temperature under a nitrogen atmosphere. To the
solution was added sodium hydride (0.432 g; 0.009 mole) portionwise with stirring. The reaction
mixture was stirred until the title product precipitated as a white solid.

After standard work-up and drying /in vacuo, (the material was hygroscopic) there was obtained
2.25 grams of the sodium sait. The melting point of the hydrated product was 82—4°C.

60
Example 167
N-[5-(1-Ethyl-1-methylpropyl)-3-isoxazolyl]-2,6-dimethoxybenzamide, sodium sait
The title product was similarly prepared using as solvent a 1:1 mixture of methylene dichloride
and dry diethyl ether.
66 M.P. 218—220°C. Yield 83%
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_Founds C,60.63: H 6.85 N 10.92. 30 Hﬁ
& q,ExarrpI e 89 2
".‘,N-[5 (1, 1-diethyl butyl)-1.3.4-thiadi azol -2-yl]-2, 6-di met hoxybenzam de M
©#210-212C. Yield 61% Analysis calculated for [err] Theory: C, 60.45; H, 7.21;
:#N, 11.13; 35 . Found: C, 60.47; H.6. mmwpm 97 Exanpl e 90

515 e s i it oo

8. 43; H. o8 t@Xereal\graids’and2he lke OThs Saledtiv

. 03. 45 mxa% O of Na dgrd( qra;iyhousa and opan ﬂald taata. One auch tast was a broad spectrum

- et hyl cykl o %* shil apyd planting
i226- 228C, Ltdfog& &“% Ilng 1%@8 Io‘s,l 23-525-9-1g1

iH 6.41; N, 11Tlﬁ st ula lca i rfby]o@ssolviwg Sdch/chmpound-if? § solution

i7Exanpl e 9Zomedising(100e! Iogldcafbna and 100 mi of athanol plus 1.174 g of Toximul R and 0.783 g of Toximul

- et hyl pe 'm!| Ramdl' oxinul $ mm bleriis of miqnid aod obnionicsvrfaataidmanutidciured by

- 276- 277c sﬂ%thﬁ d eEGC'T 'eﬂ madiswved@ thsgﬂuzst at the

o 4,78, ser lg Were E; pa an -] actlva rate delomz d

s, 8. 69; Bouncs

. N (5- meimyl 1Te31 cbﬂtphmﬁdm&dppli}dyabéterﬂarﬁard'b mdma)o)dmm and pMeRargi&hd&B&s
; 2Yield 85%Th¢\neﬁtgrsqfsenea|!wmvwwmrm derby] spmlweo sohmon $ant@iing ithe t4stGOmMpoptd

715.04; 65 over the,perged plan twolye gla aﬂef Rlanted. Prepmpragpae amelisations 94
N[ 5- ¢ r\]were s the 4“‘{ ds a;a&plar;t ql
[5-(me \bi)‘é ppticatioff © ﬁ\b uhds)th 5 WY HebHRMEe3Rd watered
% 20 as necessary. Observations were conducted about 10—13 days following application of the test
% compounds, and untreated control plants were used as standards in each observation. The degree of
g herbicidal activity of the test compounds were determined by rating the treated plants on a scale of

1-—5. On this scale, 1" indicates no plant injury; “2” is slight injury; “3" is moderate plant i injury; “4”
is severe injury and “5” is death of the plant or no seedling emergence. The type of plant injury

i 25 sustained by the plants was tabulated using the fellowing code letters:
A = abscission of leaves
B =bumed
- C = chlorosis

30 .D =death
‘E = epinasty
f = formative effects
G = dark green
| = .increased plant growth

35 L = local necrosis
N = nogermination
P = purple pigmentation
R = reduced germmatlon

. S =
0 U= unclass:ﬁed injury

Compounds causing plant injuries rated 4 or 5 are considered very actlve while compounds rated 2 or
3 are considered moderately active.
Table | below presents the herbicidal activity of typical benzamides of the invention when
45 evaluated in a broad spectrum scréen as described above.

50
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Pan
M P._. 164-166[err]C. Yield 51% Analysis calculated for [err] 5 The /rxrg)
C. 50.48: H 4.89; N, 13.58; S. 10.37; Found: C, 50.63: H, 4.74;

13.37; S, 10.39. Exanple 95 N-[5-(1-nethyl-1 -propyl butyl)-

. 1,8, 4-thiadiazol -2-yl]-2,6-di nmet hox%/ﬁgg‘i rapi: 10 M P. 161-163C. Yi el

" 40% Analysis calculated for [err] ?: . 60.45; H,7.21; N, 11.13;

: S, 8.49; Found: C 60.66; H 7.03; N, 10TA8E!S, 8.27. 15

Exanple 96 N-[5-( :

1,1, 2, 2-tetranet hyl propyl ) - 1,F3eemergepeaii azol - 2- yl | - 2, 6- di Resterowgdnenzani de
M P. 245- 2476 w6t d SI% ~Analy calculated for Terr] Tn - C. 99. 43,
H 6.93 e R o2 A, FoigWoed C. T9mal HcPabGHas N Rigwéel

+S. 8.93. Exanple 97 [5-( l-ethyl-1 -noethylpropyl)-

1, 3,4-thiadiazdl -2-yl | -N6-di met A¥xy- 4- (t BNf | uor o8Byl ) benA8si de M RBS
252- 254C. Yi elg 20% 25 Anal ysis calc ted for1 [err] Theory: C,151. 79;
H 5.31; N 10. 07,

i
1 /
Vi

S,?.%S; F. 13.65; .Found: C. 51.52; , 5.07;
N, 9. 97; S, 7384; F. 48 70. Exggple 98 IRs 1 1 1
N-[5-(2-chloro-1, 1-di net hyl et hyl ) -1, 3, 4-t hi adi azol - 2-yl ] - 2, 6- di net hoxybenza
- mde MP. 202-204[err]C! Yield 69% Analys¥ calculS®ed for Terr] The#i8s
C, 50.63; H/5.06; N, 11.81; 'S,9.00; Fo ; C 50.86; H&e14; N, 11.90;
S,8.59. 35 Exanpl e 99 N}[S-(l, 1! e 4l 43s 30
- di nmet hyl pentyb) -1, 3, 4-§thi adi azobegs y! | - 2,58 di met hagggenzamde M P. 4
160- 162C. Yield 30% Analysis calculated for [err] 40 Theory: C,
= 59.48; H.6.930 N 11.58S S 8. 823R$ound: 4R8. 59.6¥GS H 6.774 N 11.34; S
¥ 8.81. Exanpl e 100

N (5-cycl ohex;} -1, 3, 4-t1§|'?'adi azol §r§_y| )-2, é—Ndi met hox43'/38enzarri d'ze8545 ﬁ%
.. 206-208C. Yield 55% Anghysis cahrsl ated fspr [err] 4ss 3CBS 4CBS
- 17 5N 4s 5N 3SB 2SB 3SB
18 2s 2s 3s 5D 2s 4s8
21 1 1 5N 1 1 1
23 5N 5N 1 28 1 1
24 5N 5N 5N 4CFS 28BS 3FS
25 5N 5N 5N 5D 1 5D
i 29 5N 5N 5N . 3FS 1 2FS
§ 3 1 1 5N 1 1 1
37 1 5D 1 1 2CBS 1
54 5N 5N 5N 4cs 1 ac
55 1 5N 5N 4FS 28 3FS
57 1 4RS 4RS 1 1 1
58 5N 5N 5N 2FS 1 1
61 5N 4RS 5N 48S 1 . 4BS
64 4RS 1 5N 2FS 1 1
67 1 2 5N 1 1 1
: 69 1 1 1 1 2BS 28BS
71 5N 1 5N 4cBs 2PBS 48S
4 73 4RS 2RS 4RS 48 °  2PBS 48S
74 5N 5N 5N 3BS 28BS . 3BS

35
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Rz
=

Theory: C, 58.77: H, 6.09; N 12.09; S. 9.23; Found: C. 58.48; H

g 6.30; N, 11.85; S. 9.42. 50 Exa lﬁ "
%101 N-[5-(1,1 -dinethyl butyl)- '

1, 3, 4-thi adi azol - 2-yl ] - 2. 6-di net hoa%/ﬂgg Lde MP. 167-169[err]C. Yield
45% Analysis calculated for [err]™T @'ﬂ C, 58.43; H, 6.63; N, 12.02;

% S.9.18; 55 Found: C, 58.65; H, faBi®)(Cobtd)2. 25; S.8.87. Exanple 102

N- (5-cycl obutyl -1, 3, 4-t hi adi azol - 2-yl ) -2, 6-di met hoxybenzam de M P.
= 105-197C. Yield 65% 60 Repempegencec g cul at ed for [ EPFEMaEENSPy: C.
% 56.41: 4 H‘Co?ﬁp%Zr'\dsoN 13.16: S, O‘Q Found: C. b56.15; H.LﬁmlS; N, 12. 89;

S,9.96. . “Example No. 65!’0_%5(; - ¢ '!?',‘: E’@ 103Tdwndtd- ( 1 Cribhodss 1 weed

a /i aa a¥a han na..0o N Q

- met hyl preg -3 acH-az6 : 38
AndSysis cal®f¥ ated fbr

Yield 63% [err] 8N Theory2CB¥ 60.16% H, 6.63}
N, 13.16; S, 10,04 Foundgy, C 59.90; H 6.4Z, N 13.1Qc S, 9.8%Fxanpl e 04

N-[5-( 4-ethyf®1

-met hyl propyl ¥91, 3-4-tdsadi azol -# vyl ] -2, 436-tri net Roxybenzamide 10 {1MP.
183.5[err]C. Yield 65% Analysis calculated for [err] Theory: C, 56.97;

H, 6. 64@ N, 11897; s, .&M; Found®RS C 57.%4; H6.63: N 10.86;, S,8.38. 15
Exanpl & 105 5-(1

- propyl cycl ohexyl ) -1, 3,%—t hi adi a’zol -2-yl] §'§, 6- di matzﬁgxybenza1m' de M P.1

190- 192C. Yi eBel 56% Anmlysis cajculated fior [err] 2€Bsory: 2BsS61.67; 38BS

S H,6.99: N, 10.79; S.8.23: 20 Found: C 61.46; H 6.76; N, 10.53;
i S 8. 4420 ExanpP@ 106 SN 5N 5N 4CFS 28S S
; 95 5N 5N 5N 48S 38S 4FS e
98 1 1 5N 1 1 1 -
25
99 1 1 5N 1 1 1
105 4RS 1 4RS 1 1 3RS
- 30 107 4RS 3RS 4RS 2s 28S 2FS
108 3RS 2s 5N 1 1 28BS
109 BN 3RS 5N 4FS 2PBS 4Fs
35
116 5N 4RS. 4RS 3GFS 28S 1
117 3RS 2RS 4RS 4BS 2BS 3BS
40 121 5N 5N SN 4CBS 28BS 5D
A 1 1 1 1 1 ' 1
133 1 1 1 1 1 1
45 -
163 5N 5N 5N 3CBS 1 2Cs

A similar greenhouse study utilizing seven seed species was carried out to further evaluate
50 preemergence and postemergence herbicidal activity of the benzamide derivatives of this invention. The
compounds to be evaluated were formulated according to the procedure outlined above, except that
about 4 g/100 mi of the compound were dissolved in the surfactant-containing solvent, and about 1
part of the organic solution was diluted with 12 parts of water before application to seeded containers.
The compounds were applied at the effective rate of 9 kg/ha (8 Ibs/acre). Typical results of such

55 evaluation are presented in Table Il below.

36



N-[5-¢1.1,2-trimethyl -2-butenyl)-1, 3, 4-thi adi azol - 2-yl ] - 2, 6- di met hoxybenz

sxide MP. 215 218C. Yield 60% 25 Anal ysis cal culated for [err] Theory:

+C, 59. 81; H, 6.41; N, 11.63; S, 8. 87, Found C.59.54: H,6.14; N, 11.55; M
';;=;§"S, 8.80. Exanple 107 30 é *]élsrl met hyl but yl ) - \/
1.3, 4-thi adl azol - 2-yI | - 2, 6- di rrethoxyb | M P. 181-183[err]C. Yield

- 69% Analysis calculated for [err] Theory: C, 59.48; H, 6.93; N, 11.56;

...S, 8.82; Found: C,59.46; H,6.61; N 11.36;. S,8.32. 35 Exanple 108 N-[5-(
Lo, 1, 3-trimethyl butyl)-1, 3, 4-thi adi azol -2-yl ] -2, 6-di met hoxybenzam de M P.
%195-197C. Yield 66% Analysis calculated for [err] 40 Theory: C. 59.48;

“<H, 6:93; N, 11.56;[ Found: C,59.40: H,6.77; N, 11.58. Exarrple 109
 N-[5-(1,1 -dinethyl propyle)uy, - 4- thi adlazol %5 Y 1 %’% ybenzam de
~. 45 M P. 227-229C. Yield 8% “Ana ysi's Cal cul at'ed for F;g %XTheory:
. C'57.29; H 6.31; N 12.53; §9.56; Found: C, 57.09; H 6.03; N 12.27;
+.S8.9.76. 50 AOIBBUIUION | oy = = + = = o = & AP AlDD - +~ - +~
N[ 5- phenyl net hyl - 1} 3, 4-t hi ad azoI 2-yl]-2,6-di met hoxybenzam de M P.
190- 192C. Yield 80% Analysisjcalcul ated for C,,H ,N303S Theory: C, 60.83;
H 4.82; N, 11.82; 4 |5, $Q2sA#0pRdr- ~ € 60778, — ¥, 4.86; ~« ® 208 ~ §, 8. 88.
“Exanple 111 N-[5- @1 1-dimethy]lethyl)- 1,3, 4-thiadiazol -2-yl]
.2, 6-di met hoxybenz&n de M P. 6p Anal ysis calculated for [err] Theory:
+C, 56.05; H, 5. 9@ N, WXy} ~aFoumd™ ~ T,55781;" H'5.98 ~ N I2710. 65 26
| g '
o
";% peambid | @ m T T P F O N OO T IO T OO0~
. sse;ﬁqejomv—v—‘nv-v—q—v-!-v-v-v-v—ﬂv—!—r-v-v-
obiey '
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0 049 071 Example 112 N-[5- 1 -ethyl-1 ,2,2-trinmethylpropyl)- 1
, 3, 4-t hi adi azol - 2-yl | - 2, 6- di net hoxybenzam de M P. 254-256[err]C. Yield 5 %HE)/
Anal ysis calculated for [err] 6 Theory: C,60.45; H 7.21; N, 11.183;
.S,8.49; Found: C, 60.33; H 7.02; _N 10.95; S. 8.80. Exanple 113
N (5- cycl opentyl - 1, 3, 4-t hi adi azol - 20yP490%3di net hoxybenzam de t o M P.
:#180-181[err] C. i eI d 72% Analysis calculated for [err] Theory: C, 57.64;
MH 5.74; N 12.60; Found: C, 57.70; H 5.87; N 12.37. 15
“Exanpl e 114 N-[3- 1,1 -dinmethylethyl)- 1
Y% H pyrazol -5-yl]-2, 6-di met hoxybenzani de A) Preparation of
"3 (1, 1-di net hyl et hyl ) - 5- am no- 1H pyrazol e A suspension of 9.6 g of sodium
. hydride in 300 of tetrahlydrofuran was stirred at 60 C while a m xture of
%'23.2 g of methyl} tri metiYlZet at & anet 3. 2 ¢ of ~aeecboni +r+l€ Mas addad in
:one portion. Thg 20 reactifpn mixture was heated at reflux for five hours,
_-',and then cooled [to room tenperature and concentrated by evaporation of the
"sol vent under r YR e ™ ThE Br ddTct ThUs™f 8 el Nas QisSBIvel in
“wat er and washed wi th di chl pronet hane. The aqueous | ayer was nmade aci dic
~with 1 N hydrocHl orjg~3giék | and the acidic _solution was extracted with
_ fresh dichi orogdt hane. The prg&hic eXtracts Wwere  cBnbi hed, "washed Wit h
wewater, dried, 5 d the solvepht was renoved by evaporation to 25 give 14.0 g
“tof cyanomet hyI Stlert . - bigd 4 K&t e The ket ong fhus forped was dissolved in
-150 m of ethaggq containing 32 g of hydrazine. The reaction m xture was
§f§heat ed at refl l for twelve} hours, and then cooled to roomtenperature.
'f'fRem)vaI of the*dol venbadmp;@pva-pw&t OB Undel ~edueed pressu+eepeoviddad a
*solid residue, which when tfiturated with 250 ml of petrol eum ether, o
filtered and airf dri gge{#%s? identified as 12.5 g of 3-tert.-butyl-5-am no-

R )

30 1 Hpyrazol e FCr B. IAeykati en—ofv +he anrne pyrazote with
" 2, 6-di met hoxybe zoyI chlorie. To a stirred solution of 1.39 g of

" 3-tert.-butyl-5-lamno-1 H pyrazole in 50 mM of benzene were added in one

- portion 2.01 g df 2,6-di'f& hoxybenzoyl ‘cMl or Fd®. ~The™r ZaTt o ™ XtUr¥ was
wi-heated at 3P reflux for sixfeen hours. The reaction- m xture was then

.cool ed, fi l&ered, and the splvent was renoved fromthe filtrate by
evaporati o Thg residy ﬁ‘ 2P Srystal lized f,_rom,_et‘,h)gl ~acetate tQ RrQavi,de 550
":ng of N-[3& 1,1 tdirnet y1 et hyl ) -1 H-pyrazol 5yl ]2, 6-di met hoxybenzam de
‘MP. 176- 128C Yfeld 18%
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. Mass Spec.

h
q,.

~63.35: H, 6.98;

(s 9H; t-Bu);
[err] 10.9 (s,

““foll owi ng N-pyrazol yl

~ Exanple 1 14. Exanpi e 115 N-[3-(1-ethyl -

Merr] Theory,
8 3.76 (s,

303,

benzam de

6H, CHerr]O) [err] 5.7-7.4 (m 5H, aronatic)
1 H amde NH). Anal ysis cal cul ated for
N. 13.85; Found:

Found 304. 40 NWVR- (DvsQd[err]): [err] 1

[err] Theory: C,

b
H 6.34; N 14.41. 45 The

by the general procedure of
1

O H8

- met hyl propyl ) -

S were

“*'Hpyrazol -5-yl]-2 , 6-di met hoxybenza nide_50 M P. 222-223[err]C. Yield
% 38% Analysis calculated for [err] Theory: C. 65.23; H 7.60; N, 12.68;
.- Found: C,65.08; H 7.61; N, 12.50. 55
“ Exanple 116 N-[3- 1,1 -dinethyl putyl)- 1
£ H pyrazol -5-yl ] -2, 6-di met h§¥Fefrzaicde vt P 24 & 21-3€ ~Yfetd-2¥% Mass
-Spec. M+ Theory, 330, Found, 33fL NWVR (CDCl[err]); [err] 0.7-1.6 (m 13H,
=21, 1-dimethyl butyl); § 3 bH, CH[err]C» err] 6.51-6.77 (n1 3H. 60
~benzoyl aromatic); [erﬁ?ﬁé?%?? 5 (M “ZH" pyra?%ﬁb aromafic)T B 7.8-81
(broad s, 1H, amide NH). Analys|s calculated for [err] Theory C, 65. 23;
- H, 7.60; N, 12.68; Houpdqenda |.65.34; H_ & 9. N_. 8 44_ 685 27_ 0 049
- 071 Exanple 117 N-[8B-(1,1
§;-dinethylpropyl)-1}§ryrazol-5-y ] -2, 6-di net hoxybenzam de M P.
. 235-237[err]C. Yield [37% wawmybis-calcw at edf or [ er &] »5e ~ ~ Fheory: C
- 6433; H, 7.30: N, 33. 24; Found C, 64.20: H 7.03: N, 12.99. Exanple 118
"~ N-[5-(1-ethyl-1- rre31y|propy|) 4H 1
i, 2, 4-triazol -3-yl]-2,6-di PeaMibklbemzam de +t & ~ ~ A) oPreparati onoof
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.

solutsion of 8.4 g of dicyandiamde in 50 mM of acetone. The reaction ' }/’
m xture was next cooled to 5C, and then 14.0 g of 2-ethyl-2-nethyl butyr /
% chloride were added dropwi se over ten mnutes. Follow ng the addition, the

“ reaction mxture was stirred at ab&%&g C for fifteen m nutes, and t hen

.. diluted to 15 600 m by the additi t The aqueous m xture was nmade
*acidic to pH 5.5 with glacial acetic acid, whereupon a white precipitate

7 formed. The precipitate was collected by filtration, washed with water and

## air dried to give 5.45 g of N-(2-ethyl-2-nethylbutyryl)-di cyandi am de. The

“. product thus fornmed was suspended in 35 m of water and stirred while a

». solution of 1.3 g of hydrjazine in 25 m of 2-ethoxyethanol was added irlln one

v portion. The rdacti omulipqt Hr & #a§ Lokl edafora 20 4 o ty «f kbve & RULes, ~afd

2. then was cooled to roomtlenperature and stirred for twelve hours. The
= precipitate whijch had forjmed was collected by filtration and was drieq at
. 90[err]C for t provirde 9. 65g @f = = = v v v m = v - - o-
- 1-[5-(1-ethyl -4 nethyl propyl)-4H1, 2, 4-triazol -3-yl]Jurea. The pyrazoly
urea thus formdd was addeld to 30 m of water containi ng 3.0 g of sodiym
hydr oxi de. The |r eX&1 *¥HPMf Xt Bre Wa® Nentvd=at T & IUX for rwal Ve "héul™s,| and
then nmade str@ygly acidic 25 (pH 2.0) with nitric acid. The precipitatle
whi ch forned scoII bxflltratlon while the mixture was hot. Affter
air drying th prem'pl%a"t - TtTwas identTfTed as 2. 65 g of ~

Het

A

5-(1-ethyl - hyIpropyI -3-amino- 4H1 .2.4-triazole. as the nitric facid
salt. MP. 13 aﬁ%} Lhys.fgraed wag dissolved ln water, and di lutled
wi th anmmonia t sol vent was 30 then renoved by evaporation gnd

. SRR

with 25 m of acetonitrile to give 1.1 g of
~3a RO L, 2, 4-L1d aZ0k 6r Bl A soleutet @ vof] 1.1
g of 2.6-dinethoxybenzoyl chloride in 75 m]| of
ux for sixteen hours. The reaction m xture S-
~afd~t Rersel vent ~was- reenmoved- by revaporatt on junder
reduced pressurle to give gum The gum was 35 chromat ogr aphed over a
silica gel £oluym, eluting with 50% et hyl acetate in hexane. The fract§ ons
. shown by tH n ljyer chronhat ographi c_anal yS| s to contain the product
s wer e- conbi fed and t h&"YW VBN RS EvEpSrated™to pridviPde 475 vy of — T
® N[5-(1-et &yl -1}k net hyl propyl)-4H 1,2, 4-triazol -3-yl]-2, 6- -
& di met hoxybénzani dg,sdluidy B79: 280[_e[_rLC Xi glg 8% 40, o o AN@lysis -
~ cal cul at ed Y or err] Theory C, 61.45;, . H 7.23: N 16.87: Found: C,
0 60.94: H B14;] N 15.99] Mass Spec "Merr] Theory, 332, Found, 333. 45
5 Exanpl e 119—N—[ '(éﬂlaﬁlel\'FEFFPPPFNFPPNNNNv—an——v—
§ -di et hyl et hyl® } 5-1 sot hi agol yl ] -2, 6-di net hoxybenzam de A) Preparation pf
"" 3-(1,1-dimeth t hyl ) - 5- afri noi sot hi azole A mi xture of 50.0 g of cyanongt hyl
2 tert.-butyl kdfpne inei@P| W wol et karok eont @i Ai Agw 280 ©f arment a- was
- heated at 150[&fr]C for s|xteen hours. The reaction m xture was cool ed{ to
room so tenpegafure and the solvent was renoved by evaporation under

5-(1-ethyl - hy lspentinesy
g of the trlaz | e andebEY
t ol uene was hedted at ref
cooled to roomft enper &

.-. reduced pressurfp. Thrembiais| du® ®a¥® i Is6l ve® Tn—330°nt B d chlbronetNahe
£ and diluted with 0.7 g of| potassi um hydroxi de and 52 m of

ssesbgesn
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wimen{y four hours, and then cool ed and concentrated to dryness by

Zevaporation of the sol vent. The product was identified as 71 g of 2, 2-

A:di met hyl - 3- am no- 3- but enyl thi ocar box§n'§g§. ;i An 800 ng portion of

H,product t hus obt ai ned was di ssol ved i nP f ethanol containing 5 m of

1%°30% hydr ogen peMetettsicidal BaivitgefGtnumber o Hio bbrzainitte defiviatives df th@invdntienivys avalGatédst,
‘and t hen con@emsremmtloro rmsymeq;mub Ie rmqnbwseoe r%wrelleaddltlonal weed and crop

3- (1 1- dl daterayine %sel ivigy na:m gompounds were
“ani no- |spt 3’& ) pz,sgm mg 5,}3& ‘aﬁ"e A, T R o g
ol uene was heate at or two hours, durlng which time a precipitate
.f ormed. The precipitate was so coll ected by filtration and dried to give
%#340 mg of N-[3-(1,1-dinethylethyl)-5-isothiazolyl]-2,6- dinethoxybenzan de.
‘M P. 266-267[err]C. Yield 30% Analysis calculated fqr [err] Theory: C.
.:59 98; H, 6.29; N 8.74; 65 Found: C, 59.71; H, 6.15; N 8.74. 28
0 049 071 Exanple 120
- N-[3-(1-ethyl-1-nethyl propyl)-5-isothiazolyl]-2, 6-di met hoxYbenzam de was
- prepared according to Exanple 120. M P. 243- 244[err]C Yield 70% 5
“Analysis dalculated for [err] Theory: C, 62.04: H 6.94; N, 8.04; Found:

~hydrogen sul fide. The reaction mxture was heated at 80[err]C for o "ﬂ'
(;é}

£ C.62.21: H 6.73; N 8.24. Exanple 121 10 N[ 6-(
©1,1-di met hyl et hyl ) pyri dazi n-3-yl ] -2, 6-di met hoxybenzani de A) Preparation of
~>3-amno-6-(1, 1- dlnethylethyl)pyrlda2|ne . A m xture of 5.8

g%g of 3-cHPoro-6-(1, 1-di nethylethyl)pyridazine in 100 m. of |iquid amoni a
swas heated in a bonb at 200C. for twenty-four hours. The reaction m xture
_mas_cooled to roomtenperature and filtered, and the solvent was renoved

- fromthe filtrate by evaporation under reduced 15 pressure to provide a

= . black oil .2sThe oil was chromat ographed over silica gel, eluting with ethyl

"~ acetate and benzene. The appropriate fractions were conbined and the

"" solvent was renoved therefrom by evaporation to give 2.08 g. of

- 3-am no- 6- (1, 1-di met hyl et hyl ) pyri dazine. MP. 125-132[err]C. Analysis

..-calculategofor [err] Theory: C, 63.54; H, 8.67; N 27.79; 20 Found: C.

7%+63.74; H~ 8.49; N, 27.53. B) A solution of 600 ng. of

&2 6- di net hoxybenzoyl chloride in 100 M. of toluene containing
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‘s cool ed to roomtenperature and the preC| pitate which 25 fornmed was

-collected by filtration. The soli d was chromat ographed over silic

2 gel, eluting wwth ethyl acetate. &Zr chromat ogr aphi ¢ anal ysis of the

> maj or product suggested that a m nor am)unt of bis acylated product has

* been formed. The nikture wasudizds®brdadialOne ofouetdh@robeand 10 nt. of 2

N sodi um hydr oxi de, Jand the,al kdl ine solution was heated at reflux for two

- hours. The reactionfm xKossuweg |coaled vard asiot f ired bBy~te~addition of 1 N

- hydrochloric acid. The precipitdte which fornmed 30 was col | ected by

Tfiltration and recrYst alpbdyw@duipriasohexane~t OeRI®Vied® 49<rfr cOf

# N-[6-(1, 1-di met hyl - et hyl ) pyri dgzi n- 3-yl | - 2, 6- di net hoxybenzamni de. M P.

. 163-165[err]C. Yiel§ 5% paphpni|lsemat Cle ated-toF [verr]au+heary: C 64. 74;

- H 6.71; N, 13.32; 3% Found:] C,64.95; H 6.41; N, 13.28. Mass Spec.

- Merr] Theory 315 Fpund 315eophi@Mes al~ add-t-i oAad - corpounds- ewbraced by this
i nventi on have been|prepared by |reacti on of an appropriately substituted
benzoyl halide with|a aryl ismoad.w byPi ca- ~Xar es- &0l 4 ew ~40

“ Exanple 122 N-5-(1-¢thyl-1 -metHyl propyl)-1

-, 3,4-thiadi azol - 2-yll] - 2, 6- phefsrgt|hy i G) PaNzard e dbP.w &34nIO5C. Yiel d 42%

. Anal ysis calculated|for [err] THeory: C,53.51; H 6.08; N, 11.01; S, 25.21;
45 Found: C, 33 65; pihdl26 0 N, Wn8D; «$ 25.40. oavple 123 N-[ 5- (|

s; -ethyl -1 -nethyl propyl) -

% 1, 3, 4-t hi adi azol - 2- {I }se&bqaigtdaquy-.ﬁu{wt hybt-hi ehenzam-dean M- ~184- 185[ err] C.

Yield 44.7% so e| Analysis cdlculated for [err] Theory: C, 55.86;

H 6.34: N 11.50; $117. hgentb@id o w & 5593w bl 6o b7;w b bl 23; S. 17. 37.

Exanpl e 124 55 g N[ 5-] '

-n-propyl cycl opent§| ) - sseipy pleduligaldhazQ| -LmH | =2+ £- 4 ket hexybanzam de M P.

181-183[err]C. Yierd 56.5% Anallysis calculated for [err] Theory: C,

60.78: H 6.71: N |11.09: e Hio FOUNEr - Qe B1.08; <R $-%6; N 11.40:
S.8.29. 60 65 29 .

.. 500 ng. of 3-amino-6-(1,1 -dinethylethyl)pyridazine was heated at refl ux
& under a nitrogen atnosphere for twenty-one hours. The reaction mxture @
a
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ﬁo 049-071 Exanple 125
%N—[Sﬂ-(l (1- met hyl et henyl ) cycl ohexyl ) -1, 3, 4-thi adi azol -2-yl | -2

: 6- di net hoxybenzam de M P. 226- 228C Yield 53% Analysis cal cul ated for
[err] 5 Theory: C, 61.99: 10.84; S.8.27: Found: C.
"62 20: H6.52; N 10.55; S. 8. 04 @%BZ'126
SN[-( - sopropyl cycl ohexyl)-1, 3, 4- trrl adi azol - 2-yl ] - 2. 6-di net hoxybenzam de
210 M P. 224-226CJ] Yield 58Y82%) wiielrysicsy eal €elvat ade horwpeir] Theory:
¢, C, 61.67; H 6.99; N 1¢.79; S, 8.23}] Found: C,61.47; H, 6.75; N 10.53:

#S.8.21. 15 ARIBBUILON | &y v - v sExafTpheen #2700 MN+15- ( 1

£ - et hyl - 1, 2- di met hyl - 2- propenyl ) - 1, 3|4-t hi adi azol - 2-yl ] - 2, 6- di met hoxybenzami
de MP. 207-209C. Vi eI 109PoeM1epYigi| o € mlrcukat ed For~ [ erds f THEGH Y:
C,59 81; H,6.417 N, 1].63; S, 8.87; {20 Found: C.59.65; H.6.40; N

0 11.56; S,9.02. Exanpl e|128 NHfehiefiea¢inhyh~l ~rethytpropyide oeve
1, 3, 4-thiadiazol -2-yl]4{2-nmet hoxy-4 {trifluoronethyl-6-nethylthl obenz- am de

25 M P. 224-225C. |Yiel d 2@eogtp | Arakysi s <&l cub-at eekfor ferr] Theory:
C, 49.87; H/5.12; N 9.69; F, 13.15§ S,14.79; Found: C 49.65; H 4.92; N
9.90; F,13.40; S,14.81} 30 HEXO0J o N~ or=v ca- wewn ~-+~ Exanple

2129 N[ 5 (1-methyl ethyll)-1, 3, 4-thi adli azol - 2-yl]-2,6-di met hoxybenzam de.
. M P. 164-166[err]C. Vi ¢l d 299%seminal yob & vcakcrivat @eh +f Oin o &F r4 o heory:
C 54.72; H/5.54; -N |13.68;, S. 10.42; 35 Found: C, 54.65; H.5.52;
~N. 13.62; 'S.10.90. Exagple 130pEsng|ww<sr <vo arr www oew
N-(5 Cycl opropyl -1, 3, 44t hi adi azol - Zl‘yl ) - 2, 6-di net hoxybenzam de M P.
": 194-196[err] C. Yiel d 5p%ssaqesd sbref\hal ysivs eat €Ul ditoed n0s o ek~ Theory:
' C,55.07; H, 4.95; N813.76; S, 10.%0; Found: C/55.37; H.5.18; N, 13.66;
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Exanple 131 45 .
N- (3= et hyl -5-isoxazol yl) -2, 6-di net hoxybenzam de M P-. 132-4C. Yield 57% g} ,
Exanpl e 132 N-(3-nethyl -5-i soxazol yl) -2, 6-di net hoxybenzam de 50 MP. (>
155-158C. Yield 70% Anal ysis cal calgggdoiqr [err] Theory: C, 59.54; H.

5.38; N.-10.68; 0,24.40; Found: H 5.67; N 10.40: 0.24.63. 55
Exanpl e 133 N-(3-nyhexyl - 5-'l§9!?azol yl)- 2, 6- di net hoxybenzam de M P. 119-121

C. Analysis calcul gted for t‘ ] Sory:" T, 66704; N 728N 8.43; 60

Found: C.64.92; H 7.4 5 _ 30 0049071 Exarrp_ e 134

N (3- et hyl - 5-i soxatol yl ?“’26 @"ﬂ“r‘e SxyBethzant 86 M. "f3271BAC. Yiel d 56. 6%

hox
 Found: & 60 77 b 5 aP iR 02N ERa e T N A eyl o1
= -methyl propyl)- 1 }3,4-o0x adiazol -2-y| ] -2, 6-di net hoxybenzam de. to M P.
5 190-1 92C. Yield 1t%AnaIS/§f S84 1t Tl at 8 For ™ [&r r hébry:™C, 61. 36;
H 6.91; N 12.61: |Found: Qeopﬁ?a 99: H, N6&84, N. 1%32 IS
N-[3-(1, 1-di net hyl ¢t hyl ) -1, !9!1 tthi adi azol - 5-yl ] -2, 6-di met hoxybenzam de M P.
180-182[err]C. Yield 65. 7% Anal"ys‘f's? TcalttUrat ed"fo T&?] "R&ry: C. 56. 06;
H 5.96; N, 13.07 S. 9. 98 2( Found: C,56.07; H 5.72; N, 12.89: S,
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Exanpl e 137 N-[3-(1, 1-di net hyl et
, 2, 4= oxadi azol -5-yl ] -2, 6-di net ho

hyl)- 1
xybenzam de M P. 207-209[err]C 25

Anal ysi s cal cul at ed for [err] Theory: C,/59.01; H 6.27; N, 13.76; Found:
+59.18; H 6.49; N 13.-85. Exanple 16049 071
- N [3-(1-ethyl-1-nethylpropyl)- |soxazol yII-2 3 5-tri odobenzani de M P.
. 167-168C. Anal ysis cal cul at edgf, 93 errJ Theory: C _29.56. H _2.64; N 4.31;
" Found: C, 29.80; H P.79; N 4 ERahple £3o
= N-[3-(1-ethyl-1-nethyl pro EoXxazol I-2 6-d| net hyl t hi obenzam de M P.
i 114-116C. Yield 21% Exarrp%lwk%gnﬂb T (T %hoxyrret hyl -
i -met hyl propyl ) - 5-i sgxazol 2 6l dl et ho>§'y enz ar‘gcgg_ Mﬂl?__l@_4'_166c Yield
"+ 34% Exanpl e 141 N-[3 (1- e uojputr
.+ —nethyl propyl) - 4- et hyI - ﬁ | |- 2 6 di net hon?(.b enzani de_45 M P.
' 179-180[err]C. Yield 7% éeﬂfé e L47 YU efhyF- 17 et hyl propyl ) - 1
., 3, 4-oxadi azol - 2-yl |} 2, 6- d| L‘# g benzam de M Pm}go 192C. Yield 2% 50
Exanpl e 143 N-[5-(1 -rret hyI cyc it yr-— TTT T
1, 3, 4-t hi adi azol - 2-y| ] I{;rg(%h )xybenzam de M P. 218 '_2200. _Yield 50% 55
Exanpl e 144 N-[5-( 1} 1 2tr| AY1Z 2 pr Spenyl) AT T
., 3,4-thiadi azol -2-yl| - 2 6- d| }“{@ ybenzam de M P. 236- 23§C. Xi eld 66%
" Exanpl e 145 60 3- Brono- N T’“'—"et RP O - Fel Ayl Bropyl§ T 1
, 3, 4-t hi adi azol - 2-yl ] 2 ,6-di rrestn benzam den I\/lnPNN16§‘ -5G. JLeI d 35%
" Exanple 146 N-[5-(1,[L -di net Hﬁ %p §oeny1§®
1, 3, 4-thi adi azol -2-y} ] - th()x benzam de_ 65 MP. 225-8[err]C
%‘ YI ol d 520 31 . gs’e.%q XNN —— OO o -r
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s+ 0 049 071 Exanpl e 147 _§{_
i‘ N- (5-cycl oheptyl -1, 3, 4-t hi adi azol -2-yl ) -2, 6-di met hoxybenzam de M P. 213-5C*» "
= Yield 80%5 Exanmple 148 N-[5-(1 -ethyl -

< -nthylpentyl)- 1 ,3,4-thiadiazol - di mret hoxybenzam de M P. 141-3C.
2 Yield 49% Exarrpl e 149 10 2°¥“’ o7i

i N-[5-(1-ethyl-1-propylfbutyl)-1, 3, 4-t hi adi azol - 2-yl ] - 2. 6- di net hoxybenzem de
i MP. 216-8C. Yield 48% Exanpl é'“iE?O Neyeh- -+ -vethydel =3=di net hyl butyl)-1

¢, 3,4-thiadi azol -2-yl | 2. 6- di net hoxyjbenzam de 15 M P. 166-8[err]C
-WeHjIM6Bmmﬂelm.N[¥mﬁwmmINE —r e e e

" -met hyl hexyl ) -1, 3, 4-t ji adi azol - 2-yl|] - 2, 6- di met hoxybenzani de M P.

107-9[err] C Yi el d 37¢6 20 EX%M‘BF%PMSQP Al oh o ol ol ol

N-[5-(1-ethyl -1, 2-di mgt hyl propyl ) -1, 3, 4-t hi adi azol - 2-yl | -2, 6- di net hoxybenza
mde MP. 205-7C. Yield 299%3%B8AI8A | @+ a+ v+ re ~~ Exi npl e
153 N-[5-( 1,1 -dinetlhyl-2-nmethoxygropyl)- 1

, 3, 4-thi adi azol - 2-yl |12, 6- di nEPHbkybenzami-te MP.-202-3C. Yiel d 25% Exanpl e
154 N-15-( 1 -nethylthio-1 -nethyl dgropyl)-1

, 3, 4-thi adi azol - 2-yl 1 {2, 6- di neeaxyjbenrzamte MP.~223a4C. Yiel d 52% Exanpl e
155 N-[5-(1-ethyl-1,2{di nethyl butyl])-1

, 3, 4-t hi adi azol - 2-yl - 2. 6- di mpedmiiy Herzanivde MP. 487-96 Yiel d 15% Exanpl e
156 N-[6-(1 -ethyl-1 {methyl propyl)|pyri dazin-3-yl]-2, 6-di met hoxybenzam de
40 M P. 145-7[erf] C. Yi cieie®olEwanplke~ 157/~ N-+6- (¢~

et hyl cycl ohexyl ) pyri d@azi n-3-yl | -2, 4- di net hoxybenzam de Exanpl e 158

N-[5- (1, 1- di met hoxymef hy$y@seipbisL jlsexazelwy| =2, 6y e neiehoxybenzan de M P.
164-6[err]C. Yield B

[
S Jauenbsquen VIO DN e VWO O
S
] ssern NEKUJEB NN v - - -
E ]
§ O‘EUJO_L - - - - [T o -
=
g £ .
3 ‘g‘ Jequinany " vy e N™ N
% e _
3 - odly - o e Al -
w :
E)l 188g seBng TOM N+ €M ww ¢
] <
~

]EQI{M - - -~ - ——
UEOQKOS MY vy e e oy
Uy | «~ - -— Lol ) L e -

umo o ™

]
1
1
1
1
1
1

—
]
>3
o — -— a— —
22 | S¢S e €e £e =8
(8 -
s
[+ 3
D:g,a
<z
3 |22 ne nme =ae au
x -0 O O O w
2 o
8. 8¢ @ o
-
Q
o u

46



[5-(2-nmethyl-1,3-dithian-2-yl)-1,3,

§Prepar ation of 2-am no-
©of . 6.8 g of am nonet hyl (11 it hyl
alt, 5in 30 m of watér wergéeg%
f the reaction m xturef{was adj usted
hen the mxture was hegted to %[’é’fr
i nutes. The reaction
W th 100 ml . of water,
gaqueous | ayer was nade
,extract ed several tines
al kal i ne nixture were cénbined and
-fsol id residue. The resiflue thusP 85?%
-"‘hydrochl oric acid and h<=at ed e\ ref |
#m xture was cool ed, cqpge %éﬂ“t‘
“and-the oil was di ssolgmd |n
‘al kal i ne m xture was d&{ract®f" 8‘%?
‘et heral extracts were &¢nbi ned
swas 15 renoved by evag
£5-1, 1- di met hyl et hy 2-
E;.9H t-butyl) [err]
#wmixture of 0.5 g of‘—:the
#2 6- di met hoxybenzo 20
for sixteen hours. =The
rermved by evapor afi on

nd extr 4

| kal i 3:%8%%]

W th

hm no- i m daz

71 (NH[ er r‘]‘e““Ni-l)
chl or &9

feaction m xt
Under redd@

jeeg Jubng .

By

P TABLE

1eaym
. ueaqfog
TILTY

g:; ‘ uJoo .

{ ng/_Acre)

Application

kg(ha

Rafe of -

‘Example
- No.

- Compound

de M P. 259C. Yi eld 2% 55 Exanple 16
di

yI) %hl ng'ﬁﬁy

i Xt ure was nex

anpl & 159 '
i [ 5= (I, 1-bi sacetoxynet hyl)ethyl-1, 3, 4-thi adi azol -2-yl | -2, 6-di met hoxybenz

| de 50 . MP. 115-125[err]C.(S) Yield 3% Exanpl e 160
sz‘

-2-yl]-2,6-di net hoxybenzam
?M@@ézz dichloro- 1,1

.7 i methylethyl)-1, 3, 4-t i adi azolauz ¥I - 2, 6- di met hoxybenzam de MP. 211-3C
iYi el d 33% 60 iy | oa @Y ExXafipl BNTB2 @ Mo -
N[ 5- (1, 3-dithian-2-yl){1, 3, f’ﬂkg‘l adi afol - I] - 2; 6--di net hoxybenzani de-M P.
IOO 208C. Yield 60% 65 $2 7 "’Ek mJT ~gIT" Nreiomae
N-[5(4) - (1, 1- di net hyl et ] - 2, 6- di met hoxybenzani de A)

'ét’fﬁ‘/l Y HdazZste TR T stiTPED sol ution
h | ) ket one, as the hydrochl oride

Yo Se 570 g or-tyafaftide. The pH
o 6.0 with 1IN sodi um hydroxi de, and
T and STTTrET Tor™Tht r 4 Nive
cooled to roomtenperature, diluted

BVeT al™ Tirmes "W t Y Tiet YT ¥t her .
nmoni um hydr oxi de. and agai n

A2 THYE "exTratt ST PromahE 4w o
ncentrated to dryness to provide a
ned Was GitssBrved PH209P ¥S5f 6N
for sixteen hours. The reaction
n°diT BYN&Evaporat ion Bf AhHE “Sol vent
made al kaline to pH 8.5. The

1?1 Pre st Wt h¥di Bt HYP 2t 94? © “The .

d with water, dried, and the sol vent

The

sh
at PGP El'ﬁga"rs rleAfced T &ssTFE™t fYProviede¥os 5 g of

le. NVR (DMsCd[err]): [err] 1.17 (s,
VPN rTTBIL TS, T 1M Nar ol M) . B) A

2-am noi m dazlol e thus prepared and 0.72 g of

0° M~ of~ BENZEAE™ ners ~ILafUN& ref | ux
re was then cooled and the solvent was

By Jof @S5 ure™"THE T odlitt™ v+

VUON wre~ v SO cnlnlnN

<3 T - N ™ - Lot ol o TN

<T N - N ™ - - e TNN
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Tee ETET £ee TE8T scee
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nar, W¥oavw “ON NNv avor
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s.evapor ation under

H nmet hoxy) : [err
-(1-Ethyl -

5-(1-Ethyl-1I-
ﬁ;(S g; 0.014 nol e)

w(4 7g9; 0.21 nole)

“filtered. 35

‘“N-[ 3- 1- - Et hyl -

i de 40

N[ 3-(1-Ethyl -1 -
#0. 018 nole) and L
‘t ol uene (150 m)
=initially forned

#°chl ori de was add@
-m xture was filt
:r eddi sh orange v
ilica gel (500 §)

; conmponent was & he
deS|red produ& fr
wher eupon thegtitl
510 2[erf]C, - yL.eId
gN—
SO

l-

[

diumsalt J
EN-[5- (1, 1- Di mB hoxy
g; 0.01 nolef 55
tenperat ure under-
g hydride (0.432 g;

-.
g

After standard wor

7 hydr at ed product
N[ 5- (1- Et hyl -
salt The trtle pr G

Ll

s@r]i ssol.ved in 25 m of ethanol,
reduced pressure to provide an oil. The oil was purifi
oy preparative thin |ayer chronatography to afford 25 ng of
sN-[5-(4)-(1, 1-di nethyl et hyl ) -2-i m dazol yl ] -2, 6-di net hoxybenzam de. 25

P. 170-173[err]C. NWVR (DVSCd[err]Q qd

6.38-7.41 (m 5H, aromatic). Exanple 164

SN[ 5
éf di me thoxybenzenec r bot hi oam dg 30
N-[

nd the yell ow precipitate whi
5 he mat qedpaly
xpressure Irqurd chr omat ogr aphy.
hyl propiglpa 3

hyl pr oRyMgig 5
sson's Rea

nd the pleishy

d

and again the solvent was renoved by

rq7ﬂ.2 (s, 9H, t-butyl); 8 3.74
& o R .0t- t.hiadi.aa.ol - ZnyL-] -Bcbr -

h formed upon stirring (1 hour) was

t bus,-qbt gi.ned yas- pw.ili ed using.-li gh
M P. 202-40C. Yield 17.6% Exanpl e 165

- Ls0xazobyl - 2y &-di @it hoxyhenzenggar bot hi oam

- b7 0laYd b~ 20 B-d4l1 RS ROXURERHZRYLAe (6.0 0;
ent (7.28 g; 0.018 nole) were suspended in

Je@d ¥l @ d8atSH o O Shl Uk e dNG QiXt Ure

clear yell ow
$pr oceeded, turned | cisabgmy iebueg
#:to room tenperat grle and the toljuene evaporated off in vacuo. Methylene

t 0 sblidbsRlh d BLEGIDI b & Wibeh (5 IBdn4n, apd .t he
rled. Evaporatijon of the filtrate in vacuo yielded a

iSa@ L ag bl aGed PN A= G0l Jun- of,. dry- packed

C O ¢es8 iphedud
_ and the c
:'corrponent to g utdq was angjgge
title product] which was recovered as a yellow liquid. The
lcanbined, S0l went: exapar afed_ i n, yacuo,

le product cr'stallrzed out as a yellom150 solrd NIP 1

act i Oﬂﬁqdhﬂﬁg

5-(1,1-D nEthoxynEthyI)ethyI

was di seglee
& nrtrogen at
10. 009 nol@yy
mXxture was stirrgd unti
k-up a

“there was obtainedq 2. 25 gggﬂégc
Was 82- 4 B§
thylpropyl) Q
duct was wédr

“m xture of nethyle

v
At
=
=
s
1
FER
(AR
A
&
&
e
e
e
a3,
é&;
3
d

&
ES
£y
4
5
LY
>
e
¥
[ ]

ne di chl ori dg

(__Lbsl'_ Acre)

Application’

Rate of "

kg/ha

of
Example
- No.

Compound

solution and then, as the reactron
@ -3t Whieh d et the-solwdon was cool ed

m eluted with nethylene chloride. The first
rwdehived {60 LAe s 0l Sa8a980L . The next

-3 |soxazolyl] 2 drnethoxybenzanlde

‘T oer 00

- 3-isoxazol yl]-2, 6 drnethoxybenzanlde (3.64

L0 Letrahydr of 4ran (75 ng). 2t L gom
mosphere. To the solution-was added sodi um

oLtlonwi se with stiging. -The reagtion

itle product precipitated as a white solid.
ng .ip.vage. (dRe Materi al was hygroscopic)
f the sodrunlsalt The neltrng poi nt of -the

-|soxazolyl] 2 6- drnethoxybenzanlde sodi um
| ard ¥ prepaged usi ng. as splyent_a 11

. rrd — —

S & _Gn _0& _&8&
L S gy, b -, g, gy, 8. o~ - e -— o o g
TYTS ETS Tego £es tee EET
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73
74
76.
83
89
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.ﬁand dry diethyl ether.
071 The benzam de der
{useful her bi ci dal act
gocecurring In areas ut
'{gralns and the |ike.
wbeen analyzed in a ny
,%such test was a broaq

éftonato | ar ge crabgr 3
f£a 23-21-17 fertilizer
¥ test conpounds were f
% in a solution conpris
g of Toximul R and 0.
Z proprietary blends of
% St.epan Chem cal Conpa
.di ssolved in the dil(
.the sol ution was dil
”‘conpounds were appli g
ﬁ'kg/ha (15 pounds per
z. post emergence to song
B post ener gence applicég
¢t he test conpound ovsg
fwere planted. Preener
#;af ter the seeds wer@
“the pots were pl aceg
5. Cbservations were cor
% test conpounds, andgu
. observation. The dagr
- det er ni ned by ra®i ng
i “1" indicates nogplan
Sinjury; "4" is sgver g
enmergence. The, tgpe G
t-abul at ed usi ng &he f
*,burned C= chlor85|s
dark green

AP w;_ra

:j~,' % W

 TABLED

The-sel ect i ve hePPABarT

66 M P. 218-220[err]C. Yield 83% 33 0 049
ivatives of formula | have been found to display
ivity against a variety of weed species commonly
d crops such as the cereal
activity of the conmpounds has
One

nber of standard greenhouse and open field tests.
mmu-se-t—est actamrled-veut-ndsr filling
and planting seeds of
&*Bﬁh[ﬁ?ﬁﬁ?*ﬁTFHie&th 158 ng of
four days bgfore treatnent with test conpound. The
or rmul eseB HoFulf| cap ol o at +er by di-sseisat ngpeach conpound
ing 100 m off acetone and 100 m of ethanol plus 1.174
783 g PPIAA jnki od9+S. - FOXindl- R-atd Foxinmul S are
ani oni ¢ and {noni oni ¢ surfactants manufactured by

ny, Nort HPPith|dy culd i i-nO+3)» Eael test~conpeund was
ent at the rgte of 20 ng per 2 m of solvent, and then
ted to SiFPONci R cderon+-z0e water . ~Fhe feorrul at ed
d to the planted pots at an effective rate of 16.8
acre). Poembid|uleste eonpeundse wer evapnl iwd v

pl ant ed pots and preenergence to others. The
tions wepmasnpcen o sprayi-ng e sel-uti omweont ai ni ng

r the energed pl ants about twel ve days after the seeds
gerfEuiarmPlIeHid oRse wer € vopr ayee on rihe vseid one day

pl anted. Fol ljowing application of the test conmpounds

i N aYeaksgiesem ana wwab e €d 1 vaSwRES €3S @l

duct ed about [10-13 days follow ng application of the
nt r 8t diedwed ok «pb ant 6 ~wer 8- used~as~stardards in each
ee of herbicijdal activity of the test conpounds were

t he treabgdo dledtrs—en a~sealce-f #+b- @omthi S scal e,
t injury; "2"is slight injury; "3" is noderate plant
I nj ur YeWRANI I3 cvinsrs de at--~of +t Re- phané of -k seedl.i ng
f plant injurly 25 sustained by the plants was .
ol | owi ng coRe +etters: —iw= aheed. S&IvOH of wl-eaves B'=
30 .D =death E = epinasty f fornatlve effects G
: jeag seBnglovwv ot =r=v  VEO v VOB
ueaqm_s v~ e Lot ol od N v - ~—r v -
UONOD e v v v v v-v—w— e e v
u.loo - Lo o PF".'— — - -
O 0 : —~10 —~i0
' Ba|THEee ‘¥NT Tes ‘Tee E8T
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.| iRcreased plant growth 35 L= local necrosis N = no germnation P;=
: pupl e pi.gnentation R= reduced germ nation S=stunting 40 U=

> uncl assified injury Conpounds causing plant injuries rated 4 or 5 are
consi dered very active, while conpounds rated 2 or 3 are considered
‘noderately active. Table | bel ow p/O4® OZhe herbicidal activity of

"f,_,.-typi cal benzanmi des,of the invention when 45 evaluated in a broad spectrum
¢ screen as descri be‘i above. eu250 =55~60n6NE ~auv waO- € C
34 0 049 071 TABLE | Preenergence ] Post ener.gence
bat Conpound of KolBYON | v+~ wrrvw we= o-~a akge Exanpl e No.
X Tomat o Cr abgr ass Pi gweed Tonmat o Cr abgr ass Pi gweed 1 5N
. 5N 5N pBmuosuip | WABe 1 leue 4BS P w1 1l e 1
#s DN 1 1 1 13 4RS 3S 4RS
4CBS 5 1 1 3RS 4CBS 4BS
3RS 4RS 3GS 1 1 14 5N
SN 48S oy | 2BS . ~er+ 4BS-lrwrw +~=5N 4RS
4BS 3CBS 4CBS 17 . BN 4S 5N
2SB 3SBpekbiy | vww 280 m-<LSemn-a 08N 5D
4SB 21 1 1 5N 1 1
SN Sheisnpy | vouer]l mmcur ~v’® woonon o 1 24
5N 5N ' 4CFS 2BS 3FS
GsejﬁqejaﬁJe“ NEr-M e N NOM™ N
3 4
(3] L
§ Jouenbsque | WO WWTO WLTO® OO™O VOO
% ' sse:sma&uma TN e NY> T e
& .
3 OBUO| | NP~ QOrr Orr TOFN Ser
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= : .
‘=:=. Jaqwnon:) e NN v-,v-_"r-'- Nrve NN
I;é} 100g Jebing N A 'nn--;:v- e NT" wew
eaym | 1—1—7- Mt o ol o ol el -
ueeq.‘ps._“"meu- -1 11 ] aNrrr qr-
ui0n PP Py Y T v
%
< _=8 __af a8 _a8
B2 | Tee @TSe THT "Tee Tee
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25 - 5N 5N 5N 5D
5N, - * 5N 5N 3FS I 2FS 33
21 5N 1 1 1 37 1
1 1 2CBS 1 54 5N 5N
4CB 1 4CB 55 Q049 071 ) 5N
% 2s 3FS 57 1 1RS 4RS . . 1
21 58 BN ISN:t . mumZ BN me 2R e -k ]
B oN “4RS vt N o 4B 0 1 . 4BS $4
1 SN 2HS . KoigBupiioy |-~ =67 vv e @
3¢ 5N 1 1 1 69 1 I |
£ 1 . 2BS OBS 71P0OMUOSUIF [5N-+~ =rw e v~ oo §N 4CBS
o 2PBS - 4BS 73 4RS . 2RS 4RS 4BS 2PBS
i ABS 74 - 5N 5N #ee1leAlon ' SN w~w+e BBS o= ~o 38S 3BS
35 0049071 TABLE | (Qont'd.) Preenergence
Past ener gence 6 Conpoynds of 120piM | j++ +wdalvge ~+v
. Large Exanpl e No. Torpat o Cr abgr ass Pi gweed Tomaf o Cr abgr ass
Pi gV\BEd 75 4RS Hel¥0d |odvrv w»ebfN = <v d&BP 1
110 76 AN 8GN - 5N 4BS 2BS
%250 79 3S 4Speambld v w35 wwwon wem lew ww 1
1 80 5N 3RS 5N 1 " 1
1 82 5N 1 pEISIy | 1 B <o ©-2GBm <0 1
.1 .86 1 . 1 1 2CBS _ 2BS
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i eval uat e esmpilndy s €N ERrePOtenD Whércappliedian sol ahetnbarpordna tmuim pﬂot % p(i-niﬁdu crop
% benzamni desedds.i iumelsomoretlméﬂ pw@mrlvmmfenm Waa atbymmmhldadm»wer e
nze’
a?aHr

b gﬂmé'oafﬂeg’%‘ 1&3@ thif)-B- 'Q n— il mr'@!the P4
%@&@ %ﬁ] 15 .
% sol vent, aﬁusCa h QaeWmOh ﬁﬁoﬁi\a ts

g of water Ine&rporetedrlmb m;etoil(prloctw seamteli tatallytretarded the gfdveth dmmrd and
> appl i edtoatambaquager; and | damonstrated, pigaificagt I'Pa'b(‘#ﬂl BGiviR: r‘G"ﬂﬂWWv&J ﬂmawt!sméf

such 55 e ‘ﬂw % rles Q,R,%d in Ta néf, 5? IO\'/‘vh“GO 6 Od;'%p(r)ezl
i [err] 37 planth& nﬁl Enzamidﬁdm erece {: lating an

appropriate amount of test compound in 2.5 mi. of a fifty percent mixture of acetone and ethanol. The
15 solution was diluted to 12.5 ml. by the addition of deionized water. The formulated test compound was

sprayed onto five quarts of screened, autoclaved greenhouse potting soil. The test compound was

incorporated into the soil mixture by tumbling the mixture in a modified cement mixer. The treated soil

was transferred to greenhouse fiats, and the flats were seeded to various weed and crop species. The

seeded flats were maintained in a greenhouse, with sub-irrigation as needed. Plant injury ratings
20 attributable to the test compound were made sixteen days post treatment and planting, utilizing a scale
%3 of O to 10, wherein O is no injury and 10 represents death of the plant species. The resuits of typical
. pre-plant soil incorporation studies are presented below in Table IV.
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4 40 -0 049 071 The herbicidal activity of a nunber of the benzam de
j dertvatives of the invention was eval uated at various application rates
b a mul ti pl e- speci es greenhouse test. Several additional weed and crop
*55. species were utilized to determ ne t&e gggﬁl dal selectivity of the
;\écorrpounds The ‘conpounds were formul 8 escri bed above, and applied
% preenergence to seeded flats. The results for several 5 conpounds of the
'l nvention are presented below kn Table Ill. 10 15 2025 30 35 40 45 50 55
1-60 65 41 .0 649 071 [err] 42"": © 0 049 071 [err] 0 049 071:err]
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0 049 O

Several of the preferred benzamides of the invention have been evaluated in a number. of open
field studies to determine efficacy, selectivity and ¢rop tolerancaes. In a typical fleld trial, the benzamides

- specles present common with such crops. The studies routinely involved randomized blocks with four

10

25

repllcie}es Observations were made for grain crop vigor, weed control, crop injury, emp emergence, and
t injury.

: One such field study was carried out in Great Britain to determine the efﬁcecy end selectivity of
preferred benzamides when surface applied pre-emergence to soil seeded to common wheat.
Observations were made twenty-five days post-spplication to determine the vigor of the treated wheat
plants compared to untreated controls, and to determine the amount of contro! of various weed species
effected by the benzamides. The resuits of the field test are presented below in Table V. The data
presented for crop vngor is the comparison of treated wheat to untreated wheat, the untreated controls
being assigned a vigor rating of 100 percent. Weed control ratings are given in percentage of control
compared to untreated control plots based upon visual inspection.
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5%0 049 071 [err] 53 0 049 071 Several of the preferred benzam des of the

%nventlon have been evaluated In a nunber of open field studies to {){

Fr?a eterm ne efficacy. selectivity and crop tolerances. In a typical field ‘
rial, the benzam des were appli-ed nce as an aqueous spray, in

ﬁml seeded to cereal grains and haﬁWspem es present common with

such crops.  TAdieRlt sustlyasas canied 061 i Braail @ wwallateohs AdrbiERl dticifykand \brdpitolbraides of

eplicat esaertmwm&lmumm:eo toauntreated controlspnd tyaimmensial dedizides ifiuralin op

A SRR -w@w@%@”ﬁ%w

@(bservat i amarymn ;sowan Y. -TabIe M &hich followsp rdﬁhﬁrtm éfRacisioe

i gor of tmmmwwmsm&mbl Mirlirmmo eito vdiu\rtaavaiduclwmcldisspntmﬂdd to
Fdet er mi nemmmwﬂh'm%m!ﬁ'ﬂvth! inglicetedceapsspeci es effected by the
enzanm d8s. The results of the field test are presented below in Table V.
he data presented for crop vigor |Is .the conparison of treated wheat to
ntreated wheat, the untreated controls being assigned a vigor rating of

00 percent Weed control ratings are given in percentage of control
onpareddto untreated control plots based upon visual |nspection. 15 25 30
5 40 45 50 55 60 0049071 [err]
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0 049 071 Afield study was carried out in Brazil to evaluate the
herbici dal activity and crop tol erances of certain preferred benzam des
conpared to' ~untreated controls and to commercial herbicides trifluralin
and netribuzin. The herbicides were ﬁgg%éﬁﬂﬁﬁf an aqueous spray and were
pre-plant incorporated with a disc a . Treated and untreated plots
were individually seeded to peanuts, soybeans, cotton 5 and cor.n.
Observations were then made sixteen and thirty-six days post- treatment.
Treated plots were visually conpared with untreated controls to deternine
percent of crop energence, percent .of crop injury, percent, of crop stand,
and percent of root Injury. Table VI which follows presents the effects of
vari ous -herbicides on crops. Table VII presents the degree to which the
vari ous herbicides controlled weed speci es commonly encountered in the
i'ndi cated crops. 10 15 20 25,30 35 40 45 50 55 0 049 071 [ern] 0
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0 049 071 [err] 60 0 049 071 [err] 61  0049;071 ' Afield study was (¥
carried.out In Canada todeterm ne the herbicidal efficacy and crop /)

%% tol erance of varlolus preferred benzam des al one and In conbination w th

%% the commercial herbicide trifluralin. The herbicides were applied asan

. aqueous spray, and the field pl ot sSO@#2 Q&dded to the cereal grain barley

: and various weed specs, after ‘which the herbicides were soil incorporated
s utilizing a diamond harrow. 5 Crop injury ratings were nmade visually on a
¥4 cale of 0-10, with 0 being no Injury and 10 being pl ant death. A.f".

#% observations reported were nade twenty-six days post seeding and

8% application, except crop yield data were determ ned ei ghty-four days

< followng treatnment. The percent of weed control of various weed species

occurring In cereal crdéps such as barley were determ ned by visual
conparison with untreated conf{rol plots. The results of the field test are

present below In Table VIIEg }0 20 25 30 35 40 45 60 62 0 0491071 [err]
63 *58 OO0 ©O OOOOC O0OO © © o
g8
T3
g5 %
5%3 IR~ B8 8B BR3IZ 8 5 §
RH2
8% %
G680 1888k ™° 28RS °9KrF &=~ ©
RES ;

SOyg)eans

TABLE Vi
% Crop
Iijufy at
16 Days

% Crop
Emergetice
at 16 Days

53
43
ar-
18
93
97
87
80
60
43
97
87
63
K14
73
90
100

. 0o .
oo R83c R¥8o

JSco- ~a coor Sooe:

49

Rate
. kg/ha _

1
2
50
0

0.96

0

bl
- c 2
-y °© = = 5§ 3
- . L o >
g°sz } & o g€ 2 &%
(=) 3 - o =
o w | = = E£%g
- [ =
- & 20




we 0049071 As can be seen fromthe data presented above, the benzam de

% derivatives of this Invention exhibit a broad-spectrum of herbicidal

# activity. Some of the conpounds al so have denpnstrated a certain anmount
# i nsecticidal activity. A further inp cé; irrbodi ment of this Invention i
# a herbicidal nmethod for killing and ?H ?ng the growth of unwanted

& vegetation which conprises applying to the iocus where vegetable control Is
& desired a herbicidally effective amount of a benzanide of thi S -inventi.on

# Since the conpounds are capable of killing and retarding the gr owt h of a

% nunber of weeds and undesirable plants which commonly grow I n areas used

7 for 'growing desired crops such as cereal grains and the |like, the nethod of
# the inventon is particularly applicable to practice In uch cops For

% exanpl e, the benzamides are very effective in killing and retarding the

# growth of weeds such as 10 , barnyardgrass, |anbsquarter, yellow foxtail,

fall panicum wld buckwheaf, crabgrass, nustard, pigweed, cog¢klebur,

vel vet | eaf, jinsonweed, gﬂ‘r ni nggl ory, ragweed, zinnia and a nynber of other
veget ative speci es whi ghcar p oW o CHBIdSEe dbhwant &l weed @nd grass
vegetation. Wil.e the cogfolunds are toxic to such undesired weds and
grasses, they do not advgrsply affect the growh of desirabl e|crops such as
the cereal grains,for exanpje wheat, barley, oats and rice. -The conpounds
#. can 15 al so be errpl oyed in ponbating undesired veget ative gro}\/th In crops
# such as corn, soybeans,gPp otton el at gd. crop hifs herbi ci dal
a3 selectivity is an | rrpor&B% ﬁ‘%?ﬁgt%g l‘ngg%eél (b4 g né)hg"r péa(ti ce of the

& i nvention. The ‘compound&z&f al so be utilized In the control ¢f unwanted

e végetation in non-crop land| for Instance In a chenical falloy I and

& program particularly in fallow wheatland and the |ike. The bgnzam de

% derivatives of the Invepgigph can al so be enpl oyed in conbinatifjon with any
# -of 20 several known an NS b &S &Fw Nes Ricsh des. hFor £XUPke a preferred
&: met hod of her bi ci dal c@ Df a0t di ng t o™hVs i nvetitih ®enpl qys a -

§. benzami de of the InventlOff fised In conjunction with one or norfe other'

her bici des, ideally one or fore grass herbicides, for exanplela
g% di ni troani I ine herbicide sugh as trifluralin, butralin, dinitramne, -
itralin, proflwralin, gRDPani |, prodjanine, oryzal | n, “l:sopr.gpalin, ethal -
W fiuralin, benefit) g1 u%aﬁ-a-‘lmgspergﬁam&qtgn ~ ekt @ i ket fO*hér
g her bi ci des to be%er&l oy&éﬂﬂ 25 - conbi natioh with the pr esent Henzam des -

5% include al achl ort: ametyn, afmitrole, atrazine, bentazon, biferox, :
‘but achl or, "butam but hi dazo‘e,—- chi oranben chl or br onur.on,, cyanc2| ne,

di chlor opr op, di noseb, f_grm:, | i nuron, . met hazol e, rretol achl or metri buzin,

,_5"h‘|'t rof en,” pebul at & pr. ogsichn gromet RS ogachl Of i S| Mz, ter butryn.
% triallate, trichopyr, &#Ag@dh *us’evmf 8RS Obeﬁzm deri vatives
&3 of .this, invention in hat i on W|th ot her herbicides 30 prqvides for an

i even br oader range of weed g¢ontrol than generally can be realijzed with'

= ‘eilther- the benzam des al ong or the other herbicides such as tjrifluralin

al one. Such-conbi nations ¢ ¢ parficul ary_preferged wh actifci ng the
nethod in cereal grains. 2 ég@z‘amﬂe dgggatlggg’ﬁré d hgrein can al so
t

be applied in conjunction agri cul't ur al mcal s which
+ are utilized to control pesf{s other than unwanted veget atl ve drowt h. They
lend - . thenselves well to|conbination with other agrl cuI tural chem cal s

k¢ such as insectici des d ura,gl i des,
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catrying out the nethod of this invention, a benzam de derivative of the

i nvention can be applied post energence to soil or to the foilage of -plant

. whose growh is to be controlled, or pre- energence to the |ocus where the .
~ growth of unwanted vegetation is 000489 OFMtrolled. A preferred 40

. herbicidal method conprises application of the benzanmi de derivative

' _pre-energence. The conmpounds can be applied to the surface of soi'l*. I n.which
" the growt-h of 'unwant ed weeds and grasses.is to be elininated or retarded,

. or if desired the conpounds can be incorporated Into these soil for. exanple
« ‘by-use of conventional tillage equi pment such-as the disc, harrow or the

nemat i ci des, and ot her herbicides as may be desirable and convenient. In @

* like. Soil .inco ion or surface application may be enpl oyed when t he
i bnnzam de derivatives are utilized in conbination with other 45 herbicides
such as trifluralin or the |ike. Al so, pre-energence soil incerporation is
preferred for conpounds Q.a'v ng | ess than desired activity whe?; surface
applied -but not incorpoB@ gd. The conpounds of the inventionlare effective

in selectively killing®f& [SRPH | Py erog omtdost enwant@d|{vegetation
when applied at a herbicB |y-effective rate. In carrying ouf the nethod
of the invention, and | tshg case of usi ng the benzam des as ppro- energence
her bi ci des, the active ingrgdient 50 will be applied to the lfocus where
weed control is deS|reqlat p rate of about 0.06 to 16.8 kg/ha}(0.05 to
about 15-pounds per acr Riate &0 € 26| ake @f abdut 0.11 to
"about 5.6 kg/ha (about sgg % “about 3? pglrmassypgsgcgre e %th active
‘conmpounds WUl general |y Be hpplied atabout 0.11 to about 2.2 Kg/ ha (about .
0.1 to about 2 pounds per afre) It will of course be understodd by those v
having skill in the herbiciflal art that such rates of application my vary,
dependi ng upon sever al iaqgars including the 55 type of |ocys being
treated, the particul arhhgw rﬁ?g beieng ol Pl z et micher p%rtleH ar weeds or
grasses to be killed oaez ro d, whefher the net 0q i S bei g practi ced
in cropland or fallow | and, whet her “or not ‘the herbicide is bdi ng
i ncorporated Into the soil. phether or not the benzam de |s beifng utilized
L conjunct1on g&th ot her -a gricultural chem cal s, for instancq other

";blcy' S h i ;-end%wﬂ&walln or simazi ne, Moreover,, mhlle t#he above.. .-
«¥iiggested S HT 8 P re?é‘aﬁﬂﬁgﬁ PPR MR GAIt NRBR c%tﬁol tthe 60
'fjconpounds can be:aﬁblléﬂ:ﬁbpt eirer gence at rates of about 1.1|to about 22
£ kg/ha (about:1 fb about 20 pounds per acre) and nore preferatly at about
4. 2.2.to abgut 11 kg/ha (abouj 2 to about 10 pounds per acre). ¥he herbici dal
-ﬁnethod prov1ded by this ﬂbnntlon can be carried out enploylnc any of the

“benzani de.-herbi ci des d ge; ot l'jer & tge pmrethod i s
“preferably practiced e@;gﬁfjﬁ(f%’? %Fi%g&oﬁ%gg ~ R '8 _
t hl adi azol yl - 2, 6-di al koxyehzani de. An especially preferred ngthod enpl oys
a 64. 0 049 071 benzam de| sel ected from N - [3 - (1,1 - direthylethyl) -
5 - Isoxazolyl] - 2,6 - diw=thoxy benzanide, N- 13 - (1 -etiyl - 1 -
met hyl propyl) - 5 - | Soxgi ¥ 6- idBt hox-,w;)enza d&, N
-[5-(1-ethyl - 1-nethyl pro@@ }o 323 2° Bi&R acd 52 g s
-2-yl]-2,6- dlnethoxybenzanlje N- [3(1 - ethylcyclohexyl) - 15 -
isoxazolyl] 2.6 di met hoxybehzam de and N- [5 - (1 -

-
°

Compound
Example
61
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. 5 ethyl - 1 - methylpropyl)

;l alachlor or the like. Wen uti

sever al
~t'he particul ar -

Qdeternlned
‘bé control Ied,"
popul ation,
in conmbination with other herb
-anot her her bi ci de.
her bi ci des in a wei ght
applied at a rate which Is eff
te the desired degree. The res
or as a single mxture, for ek
derivatives of this invention
descri bed above. Herbicidal f
of formula (1) or an agronom
agronom cal | y-acceptable dilu
dforma further Inportant enbo
typically contain from about
her.bi ci de, and nore generally
fdrmul ati ons may take the for
or non-aqueous sprays or dren
concentrates and the |ike; wet
commonly found In the agricult
acceptable carriers, diluents
powder s, dusts, granules and {
silica, pyrophyllite,_attapu
to-formulate a conpodnd of th
:gence appl.i cati om-t o sorl
di ssol vi ng the benzam de 30.
ker osene or aromati cfhapht ha,
as - nontnorillonite clay granul
‘Be enpl oyed conpri ses sinmply q
onposed of - a suitable-carrier,
gt i-ndi Ag-. the clay”t o provide t
# .. particle size. 35

i al so conveniently fornulated
g%, prior to application. for m&t
88 siitabl e diluent to nmake a&ﬂgs
concentrated formul ati ons whi @
powders. Wettabl e powders confg
an inert carrier or excipient
% surfactant Conmmonly utllﬁzeﬂ [
i accept abl.e include the gﬁm@w
&: attapulgite clays or kao§| %5 Cl
@9 present in about 0.5 to ©about
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5 Sych tonpunds can be enpl oyed al one at
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i napht hal-ene-sul fonates, 45 the al kyl benzenesul fonates the al kyl sulfates,
% as well as the nonionic surfactants such as the ethyl ene oxi de adducts of
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25 combiriati : _ i ametryn, amitrole, atrazine, bentazon,
. bifenox, butachlor, butam, buthidazole, chioramben, chiorbromuron, cyanazine, dichioroprop, dinoseb,
~ : fenac, “linuron, ‘methazole, - metolachlor, ‘metribuzin, nitrofen, ' pebutate,. prometon, prometryn,
* propachior, simazine, terbutryn; triallate, -trichopyr, and the fike..; .~ il2 e T
. #% The use of the benzamide. darivativesof this, invention  in"-combination’ with-other. herbicides -
. provides for.an even broader range of weed control than generally can be reatized” with either. the
‘benzamides alone or the other herbicides such ‘as trifiuralin-slone. Such combinations are | rticularly
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is: invention; a benzamide derivative of ntion .
‘e foilage of plants whasé growth is to be controlled, or.pre-
_ cu whej rowth of: unwanted vegetation-is to b controlied: A preferted |
- herbicidal method ‘comprises application of the benzamide derivative pre-emergence. The compounds
-.can be -applied to the surface of 50l in which the growth of unwanted weeds and grasses is to be -
-eliminated .or. retarded, or.if desired the'compounds can:be incorporated into the: soil, for example-by-
use of conventional tillage equipment such-as the disc, harrow or the like. Soil incorporation or surface
.. ‘application’ may be employed when the‘benzamide derivatives are utilized in combination with other
45 herbicides such as trifluralin or ‘the™ like. Also, pre-emergence soil incorporation is. preferred for
_ compounds. having. less- than- desired: activity when surface applied ‘but not incorporated.. - .
i -+ ‘The compounds of the invention ‘are effective in selectively killing and controlling the growth of
. unwanted vegetation when applied at a herbicidally-effective rate. in carrying.out the method of the
. invention, and in the case of using the benzamides as pre-emergence herbicides, the active: ingredient
. 80 - will be applied to the focus; where weed-control is desired at a rate of about 0.06:to 16.8kg/ha (0.05 1o -
-~ " about-15 pounds per acre), and:more-desirably-at.a rate of -about 0.1-1 to about 5.6 kg/ha (about 0.1t . .
~ . about § pounds per acre). The most active compounds will generally be applied.at about 0.11-to about
+ 2.2 kg/ha (about 0.1 to about 2. pounds per acrs). It will of course be understood by those having skill in
- . the herbicidal art that such rates'of application may vary, depending upon several factors, including the -
55! type of locus being treated, the particular benzamide being utilized, the particular weeds or grasses to
be killed or controlled,; whether the method is.being practiced in cropland or fallow land, whether or not
¥ the herbicide is.being incorporated into the;soil; whether ar not the benzamide is being utilized .in
- - -conjunction with other agricultural chemicals, for instance Gther herbicides such as pendimethalin or
" simazine.-Moreover, while the above-suggested rates are preferred for pre-emergent weed control, the
;- compounds can be applied post-emergance at rates of about 1.1 to about 22 kg/ha (about 1 to about
20 pounds per acre), and more preferab ‘atabout 2.2 10 about 11 kg/ha (sbout 2 to about 10 pounds .
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- clays such'as‘attapulgite ¢lays or keoltnclays, or silica. Surfactants generally are’present in abutIO 5 to '
. . .about 10 percent by weight of the wettable powder, with the benzamide ‘derivative’ belng prasent in
- about TO'to about 60 percent by weight. Any of several known surfactants:can be émployed‘in the wettable -
: “powder formulations; including any .of the. sulfonated’ llgnins. ‘the.condensed: naphthalene-sulfonates.
- 45 _the alkylbenzbnesiilfonates, the alkyl sulfates. as 'weltas’ the ‘fionionic surfactants siich: as the ethylene.
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. water or the like prior to application, so that the dispersiori. or final mixture contains from about 0.1 to
-about 5.0 percent by weight of the active benzamide herbicide: ‘Such: formulation’is then applied as a
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- Ag'noted above, the benzamide derivatives of formula (I} are espéclally useful in Combinationiwith - © -
other herbicides in‘order to achisve the range and epeciﬂcity of. weed control desired. A typucel ‘method
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- {the compound of Example 61). TR -\

o ;{.,iSte anol ME, awchnioalgradeoisodium—:ﬂ N S '
' igurylsulfate.StepanChomlcaTCotpL el e 4 -

: -'.;-_-ﬁeax45L,aJ&gnosutfonate dispersant S
. '--.WestvaooCouporation [

_-Zeolex-7 apuctptiated hyd
R N " K Hubertorpqraﬂon

L 'aa:den Clay,ahydratod alumtnum'smcate. : . 28
. JM HuborCotporatlon . e Do . _

rot'od's,ilicate.,':."'_.,-; L )

l . ndod an da a freo ﬂowmg powder that .can be
Tho ingredtonts m blo on pulvorized to pmwueous spray will be. applied.at about 5 to

o suspon convenient spray application. The ag
o co :about: ggz‘a'l‘lo"n:t:re:o:cn.=,forar:op;qto:ﬁo‘:frau of. about 1 1 to about 5 6 kg/ha (about 1 to about 5
,'pohnds pers oro) of - active -benzamide.:: :-. _




‘conpOUnds are al so expected to be useful in the control of weeds in vines

2 such as grapes and.the like, -as well as in crops such as 25 sugarcane. The
corrpounds addi tional ly have exhi bi te% al rowm h regulator activity, for
{' instance in the formof |nproved yields of gral n as well as some activity
§ as aguatic herbr Ci des Q-ains for the CmeMn:ﬁmg States: BE CH DE FR &BIT

s;herbic,'idal activity in citrus crops such as orange and | enon orchards. Th'e'& C
T

g Clerr]- C[err] aI &

£ trifluoronethyl; F!ﬂ-(ﬂ*ﬁﬂ .

2 Cerr]-Jerr] al koxi"’b‘l‘” ?&T"ﬁyh-t- hi o; provided th when one of

R[err] Rigrr] or both of the other pfAgnyl '
i substituents is Otpyho r.tma.m,m|%sgmf°,@w when Rlerr]2 is trifluoronet hyl,

5\ one or both of R er mettingdgdrk enid dispesatf her t han hydrogen; 50 Rlerr] is

#an aryl group sel ectWastvheafinm®ation © [err] 60 [err] whérein: 65 A

srsCHor andBri D5 m:élﬁd t.hat one of A and Bis CH and the
other Is N, 69 0 049 071

L., Xis NH, Oor g&ﬁ Flgrogce:n %r Clerr]-Cerr] alkyl Rferr] is 5

[err] 10 15 V\heremmt-fopmrls an integer fromOto 5; Rerr] R[err] and Rlerr]

* | ndependent |y are hpewsgming Qwerr] - C[err] al kyl , haI 0- C—C[errpoél kyl ,

!ie ﬂ hl'o'i;én,- C[err] C[err] al kyI

4. \.‘}.ﬂ.,-

‘;

g Cerr]-¥rr] al KGRter - .. 5085

(-. o W , ) _ ~100.00%

** 25'_ . The mgredlents are mixed and finely ground to umformrty to provnde a suspensron of active
& ' lngredlent. The suspensnon |s diluted wlth eddmonel water end apphed asa spray to the locus to be
4 | _Example '1,71_'

_ Granular Formulation

PercentbyWelgh¥ gt

_ :_ -::N-IS-('i' 1-d|n|elhyl-24rnetn§lfnio)-
2 ethyl)-l 3,4-thiadiazol-2-yl]-

2 S-dlmethoxybenzamlde -
) lthu:ompound ofExempleGlli
‘-" -".’_'-”'_Heavy aromatic nephtha B L R - 1
Florex 30/60 granular clay. Flondln Co ._ S et e, 90
a5 " The benzemlde is substantially dlssolved ln the heavy aromatlc nathe and spreyed onto clay

granules of substantlally uniform size, ideally less than about 1.0 cubic millimeter, preferably of the
L * 30/60 size range.’The granular formulation is surface applled to soil so that the actlve mgred‘ent is
‘ : present at about 3 4 to about 1 1 kg/he lebout 3 to about 10 pounds per acre) :

5° o e Example 172

&

Dust_ Fo_rmu_le_tton

““Ingredient - - e Percent by Weight

N-[3-({1-ethyl-1 -methylpropyl)-1 H-
pyrazolos-yll-z 6-dimethoxybenzamide - o
{the compound of Exemple 1 15) e .5

Dlatomne, a dlatomaceous earth Wltoo
Chemical Corporation, Inorganic - e
Specialties Division - . . i 9B




¥Cerr]-Cerr] alkynyl, derr]-Clerr] alkoxy-Clerr]-Clerr] alkyl, -~
"'g[[eFr%-g[[err] al kylthio-Clerr]-Clerr] alkyl, (err]-Clerr] alkoxy, a1/
gCerr]-Clerr] 20 - al kanoyl oxy-Cferr]-Cerr] alkyl, Cferr]-Cerr] L
Bal kylthio, or [err] 25 in which 30 : mis an integer fromO to 4; nis '
fizero or 1; and Rlerr] and R err] irﬁi%@«?ﬂlly are hydrogen hal ogen,
gClerr]-Clerr doydmids hedjiciae s dfy rilked] witH 16 Btitomatdods barthadiGerftl TR Mixtdts B ground

i ndependettrd Ynapawder of untforns pize pOatnut 0D ta abgus 40micrendl dfch inbrt conbentiated:
B err] ar ; 9'S§Pbﬁmn9-ﬂw_hxmdmzh@t'_.- o

) tive hat
e s

Sob i R LA e el
. 8 appllell’ iy tBhvitional eircdte L@l Y! OETIZ1 TT-d€ "deT
e fornmula (1) as clai nedi al.m'l wherein Z is oxygen, Refr] is 45 [err].
# 50 [err] 55 where R.is hydrogen; .-_R["'eEm}nplesf{:ia‘rE_:][ :.6()]_ C[OG)]49 ?Zl;l wher ei n: !
® R err] ,and Rlerr] independently a e-I}%dro en,, err]-Cferr]" al kyl, N
& E[[err]-'%[err] al kenyl or C[err]-C?'é'Pkr i"aﬁ‘%”ﬂ%‘?”y is an-integer fromO to 4
o Rerrl is hydnegameeClorr]-Ger] alkyl Cerrl. Of eakoiieSiide

L, err = err : Ir\ll nmyr, Tl Cr AT NUNXN T " T y .
T 1-d AT & forag) J aIkyI:v 10 . [err] 15 wherein:

B Clerr]-Clerr] alMkigHijothyt- pragydH} . lerr]
g%%[is gﬁ’i nt eger fg ig;%@'agm pgr 1; and Rlerr] and R err] .
';_Z%fif.:independently ar eq n,%‘&e_, fr1-err] al kyI_orBOC[e_rr]-C_[err]
g,g al kenyl, 3. An N-aryl benzam de derivative of formula (1) as clained in

Z.claiml or 2, wiN-diethy22,6<liniboy3iemindOi-trifiastoR4 | S S
: 20 - methyl aniline (dinitramine) 2EC . 40 -

o

W 3
< AR U

A

>

A wettable powder formulation containing 50% by weight of the benzamide of Example 118 is
dispersed in water and the mixture is agitated while an aqueous suspension of emulsifiable concentrate .
252 kg/l (2 1bs/gal)) formulation of the dinitraaniline herbicide is added. The resulting mixture is agitated
- ‘and sprayed on thé soll‘surface and incorporated therein at the rate‘'cf-about 1.1 kg/ha (about 1 pound
per acre} of benzamide and about 0.75 kg/ha (about 0.67 pound per acre) of the dinitroantling. The soil
can then be seeded to soybeans or the like, and the. crop is grown substantially free of unwanted _
vegetation such as crabgrass, fall panicum, purslane and the like. The yield and quality of the desired
%0 crop is thereby greatly improved.. * . e : Lo L

0 o .
2ty A N

B athyt1-methylpropyll<1,3,4-

T T hiedierot-2411-2.6-dethyibsnzamide .
w . thecompound of Example 63) SOWP '

: ;N,_Nédii;::bfbpyl?z&dﬁﬂ,trpﬁ;afn_ino-, ' L
~ 4-trifluoromethylaniline (prodiamine) SOWP 50

%

' A 50% wettable powder formutation of the benzamide is mixed with an aqueous suspension-of a
50% wettable powder of the prodiamine. The fixture_is agitated and sprayed on_soil where weed
control is desired. Theé rate of application will b about 340 Vha (about 30 gallons per acre) such that
each active ingredient is applied at-about 0.84 kg/ha. (about 0.75 pounds per acre). The mixture is .

so preferably incorporated into the 'soil;: for. instance by discing, and then the soil is planted to cotton,
soybeans, sugarcane, or the like. T . ; S

SRR Example 175

R - SR
ST T

bl T

: N-[5-(1-propylcyclohexyl)<1,3.4-
80 - thiadiazol-2-yl}-2,6-dimethoxy-
... benzamide {the compound of .
- Example 105) 30WP -

T . NN-dn-propyl-2,8-dinitro4-trifioro-
Sl eme Ui methylenliine (eriftdralin) 4EC

- 70




gsany oné of claims 1 'to 3, wherein Rlerr] is hydrogen, and Rlerr] and R[er
__are Cerr]-Cerr] al koxy. . 5. An N :

ssar yl benzam de derivate of formul a (1) gﬂfed i'n claim4, wherein R err]
;:P‘ s a 2-net hoxy and Rferr] is a 6-neth gai‘ tuent. 6. An N-aryl benzam de
der| vative of: 4308 wetfable pawder farmataton of theBenifidOst ERanipldTT05lis Hidpetsed I\ whtet dhd
T, r_:_1. 40 'ad_s't_'%' 20 8 fhbhcmﬂaﬂltme (bui g/ - ubilin 26 Ftdba

,25 [er‘r] 30 4. An N-aryl benzanmi de-derivative of fornula (1) as clai rred in
7

) (¢ tbadapt)) : ffernulitic )
rayed. ,nmembm iwqomo!r;]tod fgrgm%g:mn £
] A e : 9 | 01 % .. B ﬁa .
e C[ er T]- C[ er I’!}y mw Rgativel grt _ S Cerr] wu e =8 gp tially unaffected.,a-;;-
sz Clerr]-Clerr] alkyl. B. An N-aryl benzam de derlvatlve of forrrula (1) as
agrclaimed in claim7, wherein Rerr] is- 1Exe¢nplhyll751- rret hyl propyl. 9. An

B[I-th ?’i b?gztgr?ﬁagg%{’o\‘falwﬁ o?{ﬂﬂ%ﬁig};e soilp el al m 6 whe ga
Clorr] - Ol er ramabis by doreae &Mérfo aﬁ,n(iga gﬁ%’ﬁ’ﬂ%‘e e %R&soiimﬁf]“ 6

Cerr]-Cer rqimah%ybenz(@dsﬂt o an@oﬂi{deofm}:ames wWpéridediinGvaYer Iaﬁd Slifabd)é? 'tz

0to 4. 1Q s!m“ rejde iwaeveatcﬁbomtm abut 455 pbtmdﬁ'od' m; The

claim9, V\A5’| e-g ® bsquarter, plgweﬂ and the like. .
N-[ 3- (1- Et hmxa.a.p. if yﬁr" v&'}“'gi"m ot .i‘gp %@ w% g;. "é”e"n??e Mo
t h

2 N-[ 3- (1, 1- Dicombbund taﬁy loff6Lxide’ !ﬁ |des such as
i N-[3-(1- Et h 'F-O'ﬁ!! Suqhshmazrﬁd la wﬂll Gs uh tekto be of major
¢ N[ 6- (1 1285 % atation_ iglmml quambaﬂav ah® the like.

F N‘& 6- (1-Et h% ,{f ii%a orj%ﬁ?col? Ay E‘? em strate exgsﬁn‘;esqeﬁactt:::
- An N- ar Y i &frué’c%ds‘é@ch@ ofa r\f‘ow h unds are also pecte
agr ononi cal Itybaumpﬁra Gels DY inesLb'ﬁctC Y ahcﬂmi\rlb(e Qﬁé’n df 1 0

15 for usé® sugacane The vaumisnddmomwmam akhibitédoptant g mﬂimgmmpidtiswmrmtaﬂéh in
active i ngr &bA AP of macved yielss of grainies welt Bs samey activilty dsoaquaticheftiddes. or an
%% agrononi cal Crid$ forithé Bbfier ny. ohe of clains 1 to
;;;_ 15. associated with -one" oar%%hér%ng{:]f%gnoma‘%aﬁ g‘éﬁ‘pa{@% carriers or. :

% dil uents #her efloAn N:Ervmér&amﬂetwﬁhm dﬁﬂomfuﬂé’ (ml at ion:as cI ai rred in cI aim 17
\A;hlchlsawettabl - .

: m g

S - wherem o
' ( : T s oxygen orfsulfur

45 R'is hydrogen; halogen c—c ”alk 1, ¢, alkowy:
' +—C, alkyl, or C,—C. alkoxy;
:3 'i: :dedrogen.hha!ogenl CC.,—-C. atkyl, C,—C, alkoxy, C,—c; alkyithio or tnﬂuoromethyj
of R ¥ o R Is alkyl, ane or both of he other phort omir. b oy thio: provided that when ong
nyl su
is tnﬂuoromethyl one or both of R' and R? is oth:r thasn‘ ;::::ga::ther than hydrogen: and when R*

0 .. R is an aryl group selected from
R _ I 5 - N—A S Ne—
_ L N.I-.~. . .R__;_; ) _t " RS SRR ! _+_R5
w o I' _}_Rs N= . Ry
I S Nx{ Lo
I .v_vherein o ‘ ' '
es s LA is CI-I or N and Bis CH or. N pmvided that one of A end Bis CH and the- other is, N




e

19. A nethod for controlli ng the growm h of undesired veget ation which
conprises applying to the | ocus where vegetative contro’"ﬂ”ﬂm ﬂ
herbicidally effective anbunt of an N-aryl benzam de derl @:ﬂ’
(1), or an agr onom cal | y-accept abl e sal tot yeg;, as clai ngd itn mnys

clains 1 to: 1 30% Wetublapom,,,,o i 207 A process for preparing an
N-aryl’{senzamd e-m Isffia -t °f lngdni@glorigd, a0y, One of clains |
to 15 Whi'ch: coweuvaea;i 'm-cweo@ 14 K00l (4 WG] Focd L1 T Fisoersa

a substitutefl &MI E@Wa e |" -.Qﬁioiari
is a good | eav %ﬂwmﬁa Ms. st g

(1) :in which Z is oxygen: (b) optlonal ly t’hl at ks gﬁ 4 -,~ Soede
(a) to produce-an N-aryl benzam de of forn la™“(:1).in Whi ch 7 P8 su1 fur ;odr
(c) optionaly sahiskyidag Ibenza é’;ﬂ r1%6ati ve of fornula: (1)

produced by ré @a PoENd ot 4 }" 4@lm sapflied io Hsoa,gronom cal | y accept abl e -
salt. dains @Nﬁr;‘raaas‘éf:é '%’@P@tedﬁﬂio}h o7 toeding. Theowinath '

conprising as qfom:&ﬁ?{ tlb'!)&csa 0.6 ka)h; ..
Pﬁ&’? zu:Q a"!?@ Q’e&’t‘u aﬁ@ to%am}?m

aryl benzarmi tetrektigi % °fbcnzmﬂ
sul-fur; Rlerr |!k;h [,,gg,e Pt gt Wae ﬁE;F ’PWH& bouf’gndﬁ”;]‘&@@g?

al koxy; R[err a’|“8‘<!hyld eidal G4 Weed, &
al koxy, ( errg: sbécsalry %g%@‘hr'ﬂ-mmm azFﬂ ms]:m laﬁc:p

hatogen, Cpen - "Sald(thh Mnk}vea i QUM
d%@

aI k,yl thio: provivg ;‘%c ecd b,,g;,o,%‘ﬂf‘rir;hrs ha’bk T: gCh
g};{f tache$FSigjor

aﬁ o

‘bot h or t pches besd q;m"’m

R[err] is tri e 'BS#'schth csth'h [ehE thet fkas)

hydr ogen; 255,1,93,&*%'1‘ cca&mof ’5% wgBiand le o ve depida z't-jd <ol .].vegmﬂm

wherei n: 15 the form PetlndNaacn €Fv°bras rapB¥ &by m%cpm“‘ﬂ“"‘ ﬂofffp”md

Bis CHand the ot roEedNyielge MSngﬁ F"h@""dp 8Nt growth reguiator acg " CTOPS Such as
Claims for 1he Contracti SOMS activity as aquatic he sctviy, i iﬂStance in

ng States: fb&czdes.

BECHDEFRGB [ T w NI.SE

. %0
] Vative of’ formula {l)

1 An N‘aly‘bemmide dﬂ?‘l

35

( _ Wherein S
.t z
45 R'ifso:;gan or: sulfur

n is h d,o"’ge“ halogen, ¢ ¢,

¢ alkyl, o CI‘C.I . au‘o,q' )

2 is hyd —<. atkyi
of ', p2 mg"ha'ocen.e_c‘ G
is tri ﬂuorgr R?is alkyl, one or both of | alkyl, Ci—<¢, aiko ~C4 alkylthio o trifluo .
methyl, one or both he ather phenyl subagn, i 0t 2Ikylthio; romethyl;
' is an ary} of R’ d R% is other ;Ias;n# : s Other th np;%v'ded that when gne
ydrogen; fogen; and when R?

% alkoxy, C,—e.

group selected fro

. s -
55 N R 5 o
: tx.e N
T N..
X
‘° ¥
§
] R N=
| \Ni'_ N %y



I's hydrogen or CJerr]-Cerr] alkyl; R[err] is 20 [err] 25 30 V\herern

g s ah integer fromO to 5. R[err]
\;' nd Rl err] independently are hydrogen C[err] Cerr] ﬁ‘“err]
el rs

=8 lkyl, CJerr]-Cerr] alkenyl, C[errc%e&errk al kynyl ,
&8 koxy-Cerr]-derr] alkyl, C[err] yIthro C[err] C[err] al kyl,

ndependently CH[err] O S CH[erﬁq ( [ ‘r] S prg\/r ‘Jed that V\hen Qerr]
and Qerr] are both ot her than. 7err] y |5 not 0: and provided that R and
IR are ot her than hydrogen when 'F? 5 [€G+4—al an

-agronorqocal | y-acceptabl e salt thgs eof ~assgpef a Fwoth one of nore
.agronom cally-acceptable carri ers are dildggnts {herefor.. 2. A herbicidal

3 #f ormul ation as clained. in claim1, whi c -a-r(%) S the active ingredient
%fromS 65 t0°95% by weight the N-aryl n;am de of fornmula (1), wherein Z
Zis oxygen Rlerr] is 73 0 049 071 [err] Whé&re Ris hydrogen; 15 [err] 25
Fwher ei n' Rlh6leint - and . Rlerr] |ndependently ar e "hydrogen, C[err] al kyl, Cerr]
aI kenyl or o;;,q.q“ ,,a,lok,y@yjﬁ .y, ks an i nt'eger from O to 4; R |s hydrogen
BClerr]| al kyl- R*hal c«x%erna dperdend) areCiydFdghn, ¢, @yr,,%ctc LIKVW e OLRLEL

l

g _aI koxy- CE% o:iy#_vaw C..;Gk;;'ealexvﬂm tkr;;l?c%e; falkylkeHi Qkyl c,—c. alkoxv. C,——C

o | ,0 (a)torz-"
— "'z’ -©) -rcuzr = or rcr-r2) fér(ﬂh’m
g e

_-:.R

in which - . _ ’
S i Is an ‘"fecer from O to 4 SR ST .f:.:---‘ B T

is.zero.or:1; ‘and )
: alogen, C,—-C‘ alkyl or; Cﬁelkenyl

n;mdﬁ'\? are. hvdros. ; o
are Independently CH;, O, S; CH,O or CH;S: provided that when Q" and Q2 r
s not 0; andprovrdqa_ thand R areome:ma__hy___,_ _.;_an -m-both

or an agmnonucally—acceptab(e salt thereof S
| 2. An N—arylbenzlmtde deﬁvatave of formula (I) as clmmed m clacm 1, wherem Z is oxygen R‘ :s

a5

N—-A
-ﬂ: =~ ..Rs. S
R
. i : N:N. Rs i
s e M
. | R o

tryhere 'R. is hydrogen; R® is

-__err] C[er rl xa& Naxggeberr] C ey o al kano | OXy: C[err] C[err] _

—

(@



gerr] 35 wherein : 40 mis an integer fromO to 4; and .
B ecr] and Rl err] independently are hydrogen, hal ogen ﬂf"m Iml (
& err] alkenyl. 3. A herbicidal fornulation as clai me or /
iherein the N-aryl benzam de derivativg ogefopyula (1) is one in which Z is
xygen and Rlerr] is [err] 4. A herbicidal forrmulation as claimed in any

of cl ai n‘ﬁ"OI‘ “0u:3 . wher ej-n 't he. N: aryl a deti tlve of fo nul a (1)
o on o ﬁ' - @'m. i . By pidy %ﬁ a1
..aryl benzam:, .dﬂvl ta-t-cymkﬂ{hia‘-q_; akyQ l)lS one V\;ﬂl ch: R[err
end R err] is a 6-met hoxy substituent. 6. A herbici dal f.or mul at i on; as.
i | ai med in any- one of clainms 1.to 5, wherei n .t he N-aryl benza@ de .as.
_erlvatlve of. for nul8. ( is'one in whiich ‘Rlerrlis a steri Hn(,,hl nder ed

Prdfda BBl voror TRk s Fensne i

g 3 CHedm3ne in
?."" i-ch R[err] is a grRoup ~formula: 5 [err] 10 wherein
Clerr] alkyl Rlerr] is (Jerr] alkyl and R[err] S C[err] al kyl. 8. A
",herbl ci dal, fo;lrruj ation as clained in claim7, wherein the N-aryl benzam de

_ Slerivative 0 nainﬁ!; 4.0 .which R[err] Is 1- ethyl 1- et hyl propyl .
&9 A herbicidal p E%}&uoa %rgﬂﬁfnasqgl aimed in ¢laim6, wherein the
'«N- aryl benzani de nﬂem W2t indeperafendyOira hydrodeh) hilsge)e,—LC) Wyl 6hcRLe/ dlkeniis a group
%ot formula: 15 gjer‘\r' IN-rgbenganitie derivative] of forinulad) @ elainded il dlaiin: 1 ¢ 22 mdberieine is bxygen
ndependerﬂ’l?"da hydrogen or Clerr] alkyl; qerr] and: Qerr] are CHerr]
gand y is an integer fromO to 4. 10. A herb|C|daI formJI fion as clainmed in
_,ﬁl dim9, wherein the N-aryl benzdniyde gerivative of (1) is one in
g ch Rlerr] is 1-ethyl cycl ohexy 30 11. A jperff cidal fornul ation
-gas claimedin claiml1 or 2, WnereLtb RR- aryl benz di deri,vati ve of
g5 ormula (1) is N -
2] 3- (1-ethyl -1-nethyl pro

f—f-

) - 5-i soxazol yI ] - 2:.6- di-net hoxybenzam de.
N N . - N

.hydrogeﬁ, and R? anci‘Rs are C,—C, “alkoxy... . - : -
5.-An-N-arylbenzamide’ derivatnve o_f formula (I) as: clmmed mcla{mll ,whereﬂrﬂ’ isa ’Z-methoxy o

s Ji5-@-6-methoxy substituent. " -
rylbenzamide. dedvative of formula (j) as:

SR { ls_a~stencally-h-|hdered or‘buiky group.” o
R An N-arylbenzamide denvatwe of formula (l) as claamed in clalm 6 wherem R‘ is a group of

formuia . T P S .

| RS
. 80 wherein-R® is hydrogen or C,—C, atkyl, R’ is C,—C,. .alkyl and R® is C,—C,, alkyl.
8. An N-arylbenzamide denvatwe of formula (l) as clalmed in clalm 7. wherem Réis T-ethyl-‘l-

L methylpropyl
: 9, An N-arylbenzamlde denvatcve of formula (l) as clalmed m clalm 6 wherem Riis agroup of

formula - oo-a



4 12. A herbicidal fornulation as clained in claim1l or he “
f_ N-aryl benzam de derivative of :fornmula (1) is )umm ﬂ uﬁ\m‘z\m a0
& N-[3-1, 1-di et hyl et hyl ) - 5- i sexazol yl ]2, 6-dimet ho 7
@ herbicidal fornmulation as ciai rred ab 1 or 2, wherer n the

i N-aryl benzam de -derivative of 35f aﬁ I's N - [3-(1 -

_ _;,mmmam @e-—Cdl*vl A hm‘@ﬁ m GUJ

'_ A !ﬁ"" iagd in e.érrm 1 or -
ihf-} 5cldxazbhfl)e imettioRybefzatnide. | S
N-[6 (1 et hyllalN-[BeﬂIﬂ@dm!wol oﬁl §-risodml h\]mmon?ﬂmdphoxybenzam de. 17. A

8 et hod for cdﬁ-t'?‘ r%ﬂlﬁ ﬁ!ﬁl %ﬁ %E%%O whr ch conprises =,
& applying to &E\EQ@J L&’ '
% effectlvecramwmtw onédf b iﬂ‘fsy 05 #dp e&%"ﬂe\‘tﬁ&d €0 P“b‘?f?

% agronom cal | W72 Repitiad) kemelatidn donfprising as &rca eéhmdentranwylmafﬁ&e aérmm 01 to
$ 15. 45  foBunuls\(l rooeessrommi mptaaptab sait thh #sbdmmadnirdenvdm of pldipe: 19p 15,

"."forrrula(i mor, g dilgy mrses (a)
gcw 2t TG, an A e iﬁ?ﬂ% T e b poigiimac
4 derivati Vf‘ocd}fwﬁd?é RerSicidally CeffebtiVE | dhtbubt
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Anspr-uch -4, dadur ch gekennzei chng 04@57'?2 ein 2- Met hoxy- \Aubstltuent

.und R ein 65 pstituent ist. 25 6- Abep zam ddadvat dor
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iSet nesterichy ge i ndert.o.; o_er VO ﬁ'ﬁ%"?n 'S ffppo 1s :

1Zal ri-vat: der: For mal"Pi?) - nspruch 6, da;bu__, geken i
-uppe “der SFor mel ; T I B > G | AR
t wonrifi a toff W/ . - Al kyi:st -F@—ﬁ’ C-C4 Ap eht und RffC—
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8 nrdwr - Magapbe, aph 9' : 9@? %Q% el n?"aysﬂ‘?cht Ost
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55 R‘ und R" unabhang- Wasserstoff c,-—-c Alkyl C,—C.-Alkenvl oder Cz—C‘-Alkmvl sind, ]
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- : “ - RS Wasserstoff, C,—C,;-Alkyl, Halo' ?C,,-alkyl C,—C,5-Alkenyl, C,—C,,—Alkmyl C,—C¢
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s  ~: odor odor 2;. R
' © .1 ~oder?2 2%2°?8C%ﬁh worin RJ und R7 unabhangi g

£ Ro) (7C102)

g/onei nandemmasser,stoff £1-C4- Al kyl- C2 Cc- Al kenyl odor C2-C. - Al Kkinyl
®edeuten, y - ohldhll!- D bisigilat, 4 - < R \Aas'* t_\_off Cl C13- Al kyl .

| 'Oge.nr- .C,._' '\ dhy A ',- ‘ '-:3 f:. 6 Alkenyl llnd o

il koxy- C,-.-C#-';L'q'@ Hibenzimiddérivatder Fo 'gas' Mehadﬂari Wkﬁaﬁlebmt.das R
.-{,.‘ et RQ Sauorstoff fst und R far folgende Reste steht | . 1 or
5 R S 0||C~|2)y()n(OpZ| ch"'-"(tled S .
‘ ci T~~nl 2 -~s cP‘ "(2)ymR .. : o : :
$40 .25 wor| n mei noneZshl vonO lusq-—ﬂllst nf u-r'Ooder it g‘?eht' u-n-d

e . R und Rl O unabh hgl__ ssestof f . gen, - C, -C4- AL kyl oder
§€:2 C -Al kenyi'ind 0 - 3 Rl de For nuf) éu-h'g gersB Anspr uch'’
;iioder 2 dadurch gekennzechnet daBsse san N-Ayl - *.

;.S bozam dderi vat - de
Hrmel 1) ent hil twodn Z Sauerstofflst und. R RfW'MbI gendo\/\R L tet:rine

Z re 1 jtu Or . . 4, < * OF %5 47 si fEXanddrvat de

= dFor net (r); sarllrlN-,I 5.t wor'm=4iS st f oders- t d und Ti 3g '~
-'1C 6. ~~| ° Herbiideai FOr 5erung hant geni eI--n.em dor= fi dauc
ekennzel chro.' daB; ¥ '

- 20
o 8, N-Arylbenzamlddenvat der Formel (1) gemiB elnem der Ansprﬁche ‘1 bis 3, daduroh ge-
kennzelchnet. daB R' Wasserstoff ist und R? und R? fiir C,—C,-Alkoxy stehen.

: 5. N-Arylbenzamidderivat der Formel () gemaB Anspruch 4, dadurch gekennzeu:hnet daB l=lz ein
2-Methoxy-substituant ist und R® ein 6-Methoxysubstituent ist. :.

25 ... B ,N-Atylbapumlddedvat -der. Formel (1) gemiB einem der Anspruche 1 bcs 5 dadurch gekenn-
o zelchnet. ‘daR R® eine sterisch gehinderte oder voluminGse: Gruppe ist.

Y 2 N—Arylbenzamlddenvat der Formel (I)gema&Anspruch 6 dadurch gekennzelchnet daB R’
g’ -'Gmppe der Formel : _ _ _ _

sfsht und a'fu;c,-—c,, Alkylstent.
: dadurch ekennzenchnet daKR’ fur .

durch gekennzelchne‘t da& R' e1ne _' o

. s0 i oder e
o lst. worin R' fut C --—C‘-Alkyhsteht R' und:R“’ unabhingng Wasserstoff oder C —C Alkyt sind, Q‘ und
fﬁr CH, :stehen und: y. eine~Zah) von 0. bis 4. ist.
O.N-Arvlbenzamidderi t der Formel 1) gemaB Anspruch 9 dadurch gekennzeuchnet. daB R fur '
e -Ethyl-qyclohexyl steht.. -- : :
85 . 14 N-[3-(1-Ethyl-‘l-meﬁ'nylpropyll-s-isoxazolyll-z 6-d|methoxybenzamld _' '

U , 12, N-[3-(1,1-Dimethylethyi)-5-isoxazolyl]-2 6-dimethoxybenzamid,.. -
3. N-[3—(1-Ethylcyclohexyl)— xazolyll-2,6-dimethoxybenzan N

147 N-IG-(f1~Dimethy10thylfpyridazln-3 {]-2,6 dimethoxybenzamid. S

- 16, N-[6-{1-Ethyl-1 -methylpropyl)pyradazin_-3-yll-2 6-dimethoxybenzamid.”.~ .-
: emendung aines_N-Arylbenzamidderivats der: Formel (I} odar eines iandwirtschafthch

Y 'hrerenllandwlnschaftllch annehmbaren Trlgem_. :
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g5l Aryl benz- 20 am dderivat der Fornel 11)- hilt, worin R fOr
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2. dadcurch gg@ e R
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i met hoxybenzani db} dnt ﬂn;kﬁonsr&ﬁukﬂer drigabenenfhliardutthiThildANg ugafm&rﬁﬁﬁmﬁimia derlFoRtAa NN
, dadur ch ek '?,’él in P'B' ist, em Is N- 25 Ar | benzani dderivat der For nel

: _ : . {c} da Iben: derivat der Formel (I} -
) N o) S el Ao b oy mﬁ@%? bl o i et

<li met hoxybenzam d en ;
> dadurch gek&amﬁspﬁdtael‘urdia&eﬂr&sﬁait M Aryl benzam dderlvat der For mel
) N - 13_-"" (1 - Ethyl C)‘:gl oh- exyg --isoxazyloll - 2.6 - dinethoxy-

am a- ent hal . 1. yeﬁ"z'; enylier Péﬁfdbmnmrhmg @émmsamwgsngﬁw bis @SoBewficht:

2

‘45 Z Sauerstoff oder Schwefel ist, . .

- R Wasserstoff, Halogen, C,—C,-Alkyl oder c,—c, Alkoxy ist, ' o '

R: Wasserstoff, Halogen, C,—-C -Alkyl, C,—C‘-Alkoxv C,—C,-Alkyithio oder Tnﬂuarmethyl ist,

R? Wasserstoff, Halogen L£y+—C,-Alkyt, C;==C ;+Alkoxy: oder. C,—C.-Alkylthlo qsts

mit der MaRgabe. daB, falls einer:der Substltuenten R', R? oder R* Alkyl! ist, einer oder beide der an-
- 50 deren Phenyisubstituenten-etwas anderes als Wasserstoff sind; und falls R*. Tnﬂuormethlest,ainer
: —;’—".; oder beide Substituenten R' und. R* etwas anderes als Wassarstoff sind, R R
R‘ eine der folgenden Afyigruppen ist '




=Ary| benzani dde ivat. der Formel (1) N- 16 - (1, ridazin —~
t 3°- ylI - 2.6 - dinethoxybenz-amd enthalt. .. 15| @HBW&“& Hci I_i_erun 0?4
@ajem B Anspruch 1 odor 2. dadurch. .gekennzdi chnet: a
#r vyl benzam-ddeui vat der Fornel (1) #&ﬂé%{ 11 - Et hyl - I - rret hyI propyl t
& pyridazin : 3 - yl]. - 35 2.8 - !:nzarmd enthilt. : _
&-or nul i eruvuyngem ‘BE] ner der-" AnsprOche 1 bis 15.° dadurch geken '

| 'aB si e- @i nkééﬁf&-.m&uml VeI bStuiiQR

3866 bedr €, 4 Ykﬁamen I\/Enge' ei nes_l\k_A h-benzam-dderi vat s
.<>t'§o For nel’ (Iﬂ'ﬁider-el nes | andvvl rtschaftl ich annehm “bar oh.’Sal'zes +hi ervon
#oconB ei neM der :Anspruche. 1 bis &8 . behandéi g6 18, : Verfahren zur .Herstel | ung
el nes ryl benzam dderi vats der 'Fo;rrel (I ) Igemal? ei nem der Anspruche 1 bis
&85, dadur ch gekennzei chnst. daB'ﬁHﬁ'( ®ei MCATR 'der Formal H2NR durch

_:‘“ ierung mt einem substitui erR@n Benzoes reél-e-r-mﬂat der /1 45
iFormel RR ‘', a R~~~ 55

®H worin L sine gute Abgangsgruppe ist, (k% sPn—r\f-Cﬂz)yl benzam dderivat der

_Forrrel (’ 1li uberfuhrt, worin Z Sauerstoff ikeder2l@ 60 (bi das

"Reakt | onspEg F%ﬂn( a) gegebenenfalls durch Thilerung in ein NAryl benzam d

For mal ?’ ¥ eind Zah vonomss, 83erfuhrt worin Z Schwefel ist. und (c) das
Edurch di e UTsRY BUREd R unabfsgi as@&k&fdég‘-t-e Dy, @.i’-ém-éd I 18 el
BRI 7 R Srap i S RIS "h’a’ i ,ca:ﬁ‘i ‘é'!‘:fg"
nnehnbsre“ék’S&X"i‘VﬁﬂGFiﬂW'tcs—cwkwﬁomdﬁMrRMﬂMat dot Formei | ~oder -
%sin landwi.rtschaftlich annehnbares Sal z ziirvon. -s her gestel i 1. nach ‘dam 4
&Ver f ahren von Anspruch 82 - I 1111111 1211111 il 1JI &% %%11,} *C L

‘ (%3 FIJSK r%b?,@t | %QSM& 5&;% .enzam de de

8 und R unabhanérwwéssa;stoﬂ Halogan, €—C, Alkyi- oder C;—C,-Alkenyl-sind,
Q' 'und:Q* unabhiingig CH;. O, S, CH,D.oder TH,S sind," G Cofliand |
be, daB, falls:Q* und-Q? beide etwas mderesals CHz sind, y nicht O't ist, und mit der .
Malsgabe. :dal die Subsﬂtuenten l=iz und R’ etyvas and‘ems als; Wassersmff sind, falls R‘ fur folgende

YLUN—AC

&Xi,, ' t.a

Pt
2
’ .|

-.-z."'.' e iy

45

oder ein, Iandwlrtschaftluch annehmbares Salz hservon in Verbmdu mlt omem.oder m
ehre land-
2h aftlich. annehmbaren Trigem oder: Verdunnungsmitteln hienrf?xr onthdlt, ..o it ren land :
o 95 Gew::egg:g:eit:r;?:;:ﬁn‘g glzmés An:smch 1. dadurch gekennzeichnet, dal sie als erstoff 5 bis
L - ry enzamidderi axsd ¢ '
- w Jolg e steht benzamidde v er. Formel {n enthélt, wo_rin Z Sauerstoff |st R fur




Segans—t agei-t-gi—rir epr-esent-e-4h-at-one--d-.oxygane ou un atone de soufre Rl {_
epr 6sénte un atonme d' hydrogene,. un atone d' hal ogene. e en
,-C4 ou un groupe alcoxy-en C -C4; R2 represents un“mma @m{mﬂt ! '
atorre d' hal oggne, un gr.oup. al kyI e on°(‘° n. 20 groups a coxy sen «
o i

(en C, -C4) ‘thio ou-un groups trifluoronethyl e:
' TRk S oUp .- alkyle en

atone d" hal ogi ney

sLIR: group alkybf( . ARG
g g R27ét R e® Un’ group. ‘al'kyl e, un ou
3l es. 1 _-$ubst|tuant5'd 'ByaU7ph6 1l e soif l-erit) "di fferent(s) de
}rhydrogene et que, si R2 est un‘g GUBO t r9%ef-uor omgt-hylle; W ou les deux . .-

% adi caux R et R3 ‘soit (soient) 2 dlfferent(&P) "Mydrogene; R4 est un
§0roups aryle choisi parm: ou:-~~ que I* aut Nﬁ&' -

gHf - X Nstet NH, - O ouS NX~~~~~~~ Nre R p.

2~~~40 so ¢° steht, I Arepiisonte CH ou

#N et 8 repr 68en1ne uwﬂoum%ha&gne%dmdnen msddd%to*es,-r-eglmauc,Acgmk&ys oddr ¢ E-ag3t
f:#que | " autrs Alingl tekdewten; opr : sente NH, - O ou S 45 R ropr6seres un atorre .
Zd' hydr ogdne ou t\'w réghipwn ) kigldeissn Cl- repr6soene -C-Ra

g Cuue 55 15 asserstoff, C,——C,,-Alkyl, Halo gl;g %C G: Qlkteﬂ C,—C.
Gy est un nonﬁ“‘%""snuef"‘ﬂe"ﬁ %'kylﬁm'c‘ ky'Ff?def e %‘E?sé ?g%ﬂgéun PR

il nd6pondar nment |1un do rautre un atons d hydrogbne “un: group al: kyls on"

'C1--C31, un groups. ggl oal kyl's~en C1-C312 un group.--alcirtyl q)q m-6312 un .

zgr oups al @nyle on. ' .un-groups, al Coxy lon C-C4/)a I'e .on C.-C6, ., “un
roups al kyl'én.CI-C’) ﬂ N oum ye@),p(c ) =Um’ @ebups(cabh.dxy_:f A (ClIG: , un.

‘gr oups al canoyl (en OB oxyal yle en '& , . un groupo 3o kyl (en

_C ¢ythio ou run gr oups 83 Fo S R i
§%  ~~e 28~ | B C L M S 0w
: wonn' o
% Ymeine Zahl ‘VoR0 bis 4 Ist R R
o fr O -oder 1-steht und 7 R R
R® und R* unabhngig Wasserstoff Halogen, C,—-C Alkyl oder C,— , &
o #%; - 3-Herbizide Formulierung:gemas Anspruch 1-oder 2, dadurch’ gekennzeichnet da&su emN-Aryl-
- benzamidderivat der Form: 'f(I)"" nthilt. worin-Zi Saue:stoff ist'und R | "'"fbl

4, Herblzide Formullerung gemaB einem der Anspruche 1 bis 3. dadurch gekermzeschnet da& sie
. ein N-Arytbenzamlddenvat der Forme1E (t) snthélt worin R‘ Wasserstoff |st und R? und R’ firC —C,
Alkoxy stehen. = -

5. Herbizide Formullerung gemiB Anspruch 4, dadurch gekennzelchnet daE sie ein N-
oo 80 Arylbenzamlddenvat der Formel (i) enthait, worin-R?* fiir 2-Methoxy steht und R? fiir 6-Methoxy steht.
e 07w - 8. Herbizide Formulierung gemiB einem der.Anspruche 1 bis 5, dadurch gekennzeichnet, daR sie
SRR ein N-Arylbenzamidderivat der Formel (I) enthalt worin R‘ ema stensch gehinderte oder voluminase

T GI’U ist. - g
T e pp7e Herbizlde Formuherung gemi& Anspruch 6 dadurch gekennzelchnet daB sle em N-Atylbenz-
“ : 55 amiddenvat der’ Formel {n enthﬁtt ‘worin R® eine- Gruppe der Formel _

| e RS far c, 'Alkyl,steht -
X l&Anspruch dadu. gekeninzeichniet, da sie’ ein N-Arytbenz- -
Al Re.f EthyU-methylpropyl steht, N L

>
b5
D
N



.-& 0 049-071 2~~y~~0~~n 0~1 (R lou 2R A4 CH2)
UGV . (A 2m # s Ro~~ ~ i \)“‘t‘“iﬂ ©¢2)
i .ou {C2 )y( 2 oOm est un nonbre entl 6gal

O oul, ot R at RIO reprb6sentent i WW Un“to de | autre un
wi at ons d hydr ogene. un atons d' hal og@ roups al kyle on C -C4 ou un
#i groups al cenyl Herbigidé PorfidlierGdg gpmaQANSEPCHGS; endurctt 9athmﬂ¢hnpndﬁbaqdiarmmmeﬂz- un
Sde | ' aut r!!m@hﬁvat(:dermmwlm@a'om&mmmﬁqml si @ et Q@

.,:, representent tous deux un groups autre quo CH . y ne soit pas 6gal a 0; et
&% 6gal enegt quo R et R soient différents de |'hydrogene | orsque R4 est un
?zgsgroups NA 1~~~ t6 :, R6 <

B e Rou t F ~~~20_L__ o1 X R H
& ou un seJ de ce db6rivé accept abl e on agron 10.2- D6rive de

N-aryl bgnzam de de forrmula (1) suivanfl a';l'evgndl cation 1, caractdris6 en
ce que Z 25 reprbsente un atons d' oxyg m_,_(cﬁ4)repr63ente un groups N-A 35

: j w (R7) 5.0 o0uR
represents un-atone d' hydrogno; R repre@genRte un groups R-~~~~ QJ ;1 gi 5
45 - oud' R8 : RR)tC

2 S>~~~~= C3 ungop alk~yle on C2-Cl13 wun groupe alcenyle on C2-Cl ou un

groups al igQweheRMmuid,—LC, -Alkyl steht, R%-urd RS urlebhanbib Mydsserebé Sder e*q-cpmylgrne {Wund
al kyl (en «B fUCCH; huemrml I\Sema zsm v660 Msn ngr oups 60 a ee

1 grusc?) yl (o) A0-udizide Formulmn @écggekennz@mm daf gie ein N-Arylbenz- |
nB’ @ t‘“ vt

1111116"1’"1'“8"" e ebgl sient
g n est GQaArylbdanHuﬁ':n'd: ){' éfﬂi??«m ﬁ)rna e tﬁﬁ ge?izr ’%Hsennzeu.amet daﬁun? lailFb N- e

=1t autre Ufimathexbe un at oma s d ha ogbne un groupo al ky e on
# Cl--C4 ou unigr W&daFm’ﬁ'mydrﬂnmnﬁB -Kpspruch 1 oder 2, dadurch gekennzeichnet, da sie als N-
L 25 Arylbenzamidderivat der Formel () N - [3 - (1,1 - Dimethylethyl) - 5 -~ isoxazolyl] - 2,6 -
PN dimethoxybenzamid enthait.

¥ 13. Herbizide Formulierung gemal Anspruch 1 oder 2, dadurch gekennzeichnet, dald sie als N-
2 Arylbenzamidderivat der Formel {I) N -[3 - (1 - Ethyicyclohexyl) -5 -isoxazyiol] -2,6 -dimethoxy-
: benzamid enthélt. .

30 14. Herbizide Formulierung gemél& Anspruch 1 oder 2, dadurch gekennzeichnet, dafd sie als N-
Arylbenzamidderivat. der Formel (I}. N - [6 - (1,1 - Dimethylethyl)pyridazin - 3 - vyi} - 2,6 -
. dimethoxybenzamid enthdlit.

E - 18. Herbizide Formulierung:geméB Anspruch 1 oder 2, dadurch. gekennzeichnet, dal sie als N-
il Arylbenzamnddenvat der Formel () N - [6 - (1 - Ethyl - 1 - methylpropy} - pyridazin - 3 - yl] -
35 2,6 - dimethoxybenzamid enthilt"

16. Herbizide Formullerung geméB einer der Anspruche 1 bcs 15, dadurch gekennzelchnet. daB
sie ein benetzbares Pulver ist. .

17. Verfahren zur Bekdmptung des- Wachstums einer unerwiinschten Vegetation, dadurch ge-
kennzeichnet, daB man den Ort, an dem man eine Vegetation bekdmpfen machte, mit einer herbizid
wirksamen Menge- eines’ N-Arylbenzamuddenvats der Formel {l) oder-eines landwirtschaftlich annehm-
baren Salzes hiervon gemiB einem der Anspriche 1 bis 15 behandeit.

18. Verfahren zur Herstellung eines N-Arylbenzaimidderivats der Formel (1) gemaBl einem der
Anspriiche 1 bis 15, dadurch gekennzeichnet, da man

{a) ein Amin der Formel H,NR* durch Acylierung mit einem substituierten Benzoesiurederivat der
«5 Formel .

v 37,
"

3

-

3

5 . R

worin L eine gute Abgangsgruppe ist, in ein N-Arylbenzamidderivat der Forme! (I} Gberfihrt, worin Z
Sauerstoff ist,

60 {b) das Reaktionsprodukt (a) gegebenenfalls durch Thiierung in ein N-Arylbenzamid der Formel (1)
Uberfiihrt, worin Z Schwefe! ist, und

(c) das durch die Umsetzung (a) oder (b) gebildete N-Arylbenzamidderivat der Formel {l} gege-

W
»

]
R

§

v

R

2z
e
(5
e

f.; benenfalls durch Ansiuerung in ein landwirtschaftlich annehmbares Salz Gberfihrt.
19. N-Arylbenzamidderivat der Formel | oder ein landwirtschaftlich annehmbares Salz zhiervon,

&5 hergestellt nach dem Verfahren von Anspruch 19.
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«3. Dértve de N-aryl benzam de de fornule (1) suivant | ﬁ"mmﬂﬁmﬁim ou a
s;é caracterise on co quo Z est un atons d' oxygene et I 6%
§ 5% - - 20

~~~~~~ 4. Derive do ;ﬂ{)enzam de do forrnule 11)
un@oqmwymmméq E%vwamm%E CH-DBFR:GB IT LI LU NL SE

a~~~~caracter| se o R ost . ydrogene tandis que R2 et R3
g}'epresentent cha %g’gﬁoﬁ"b%méﬂ é’ﬁg@i%& ~~~25 5. Derive

%ﬂo N-aryl bgnzam de do fornule (1) SU|van§ | a revendlcatlon 4, caracterise
5Hn ce quo R2 -; ~~~~est un suBstituant 2-nethoxy, tandls quo- R3
st un substltuant 6- net hoxy. 6. Dedeve do hﬁarylbenzan1de do formulo (I)
§U|vant r' une quel conque des rovond ,picaracterise en co quo Rb)
ost un groyp. vol um neux-ou a enpeche nV sterlque -~~~~~ ~7. Dierive -do-
N—arylbenzan1do do formule (1) suivant revondi cation 6, caracterise en
“te quo R5 30 est un group. do- formulo: B~~~~~~~~~~ 5 R

sBl-- b~ 3§ danos uele C renpC4 , eu
gropresant% 3 410 8. Derivt de N—arolbenzan1de de f

sdmule (11 suiV aﬂgﬂ 'e‘gﬁgq‘n%&@g BRaéhe SRl Elofe! diCsobffe:Ce Qup Rk r0 ot un
fenoue ru- Rsest h1gt rep ¥4nﬁé)bbphltom¥ d!’f%g Znaemﬁatoma d'l-:ﬁb&eom gRupdlfikyle én"Ci4—C 1dk un
Dérive de dkbnma}alcbmeram-ele. de formule (I) sw vant I a revendi cation 6,

“Garact 6ri s6 en cB’ rparéserie GO atome dihwdenad &ne, un groupe alkyle en C,—C,, un
o z,o~~g~o,qu alcoxy en C‘—C g?g pé a i (e'\/\%ﬂé .) |o "dL% Stnﬁl T-ny% _F\i(a
ﬁ te un a ome d ne, un atome d'hal g @, un ,gr un
epr esent eun ﬂé@ggm Gggpg@ a@ﬂc ) thio 3 codditidn que, su un Pradlca R‘ R?
“enR C et R di@? e@uea.iou NENéb weu ateeuu&eaﬁhndeea@,au Bhéy R eieisaibrtydiffsrent(s)
C— - , Xe. , .de 'hydrogéne et que, :Is&} dseun gre@ed#luhkoméwvbemmmudedrbw iRlIbtR? $dit (soient)
CBu vant | a2% e’lﬂ&ﬁﬂ]“ﬁ’céﬂ fhyrogénecar act eri s6 en ce que Rs :''rr 60 ~est un
s“groupe | -et hyl cyf‘oFr’ék’ﬁﬁ'%?é“’%W's' parmi: o 11. Le N-[3-( 1-ithyl-
. 1-met hyl propyl ) - 5-i soxazol yl j - 2. 6- di net hoxybenzami do. 9;12. Le

N-f3 (nl, 1-dl ndt hyl et | sgxazol yl e- B=6=dl m/, t hoxybenz est. 13. Le
g [s3-( 1 afthyl cycl GM! =4 esoxazot‘?‘i{\i Effett Wt hoxyben-z-dhﬂ R gl
- ~ X

Y
~~~~~~~ 14. Ls N-[6-( 1, Nrx
& di mht hyl et hyl ) pyr| dazi n- 35yt J- 2 6- di met hoxybonzami de - 65 1 L

6(1-ty-1-ntypoy) prdzn3yl - bna85*.. i ~

?;'C I Tigst| 111 111 | lhi 1 | | 1 ail*CL 0049 071
;é Wil 1] _%rri_n% {;Ziw
\,.“‘f?' | .-R

-~
I
Z
N

40
ou:
A représente CH ou N et B représente CH ou N, & condition qu'un des radicaux A et B soit CHet -
que l'autre soit N;
X représente NH, O ou S;
45 R représente un atome d'hydrogéne ou un groupe alkyle en C,—C,;
RS représents
=] Rr6
50 I |
. —c-R7, o —Cc—_q
-
' . 2
55 : (R9) Q°—I(CHy),
Tou?
ou:
60 y est un nombre entier de 0 3 5;

R®, R7 et R*® représentent chacun indépendamment l'un de l'autre un atome dhydrogéne un groupe
alkyle en C,—C,,, un groupe haloalkyle en C,—C,, un groupe alcényle en C,—C,,, un groupe alcinyle
en C,—C,, un groupe alcoxy {en C —C.)alkyle en C,—C,, un groupe alkyllfen C,—C,)thioalkyle en
C,—C,. un groupe alcoxy en C —-C., un groupe alcanoyl(en C,—C oxyalkyle en C ——C. un groupe

65 alkylien C,~—cglthio ou un groupe
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6. D6rive de N-aryl benzam de de formula (1) ou un tabl es

;}n agronom e sul vant runs quol conque des revendi camﬁmmmﬂlﬁmﬂ' ue de ?)

#Putillser comma herbicide. 17. Fornul ation herbicidé& cbnprerdant. Eomm

3 ngredient actif, un dérlv de N-aryl de fornmule 11) ou un de ass
S4B,

sis acceptabl es en agrononi o sul van | conque des revendi cations 1
‘A a 15. on association _avec un ou plusiours diluants éﬁpﬁﬁr ?
ion

@ccept abl es en agronory pour.. Ce ﬂ) ou son sel )
Rier bi ci de sul vant |a n&yq) Holyo E‘z’anr rart®r (€d, Ctﬁ‘hne‘t | e est une
‘\“‘boudre npui | 1 abl e. AY, SPrioo6di on vue de conbattre | Y2 crl¥%sance des
.v6g6{ ations non désireegl®caract6risee en ce Cto qu' il consist. A

w:appl i quer, au locus oul ron dé6sire conbaure cos vb6gotations, un dériv6 de

@\I— aryl benzam de de f.ornu) a, ( Q bs | 9 raplrune
i MR R el sty 4% R A el R
=du poi nt dgics P oc 6 de preparatlon d un derive
N\ aryl benzam ot d@? @raabﬂta\t@\dcusmamﬁammmlqmdé rmnqas,.aes ¢la0&qcﬁ*b%ﬂ|cm 1
LA 15. car agornis si Gherd warésdntars fuscax e gratoe, -é?a %g Hhon Sp seibpgs ¢gal p O:
“{a) acyl er etifgalemenhaue R’ ot aajent diffiRnts do Jbvdingene farsie & &% ‘H‘eg'B'éﬂ’fzm que
«fSubstltu'Ef de formule: Rl 20
£) R~ Rf ;>CL 25 N=—A R3 dans
Faquel le L est un bon gr oupe q'c"- s“}"pf‘gne,mbour_&)rﬁﬂ_mn deriv6
de N-aryl benzam de de fornule (N~)x ans | aquelle ns® un atons d' oxygéne;
80 (#) 6ventuell ement sulfurer IR produit de |l g r6action (a) pour
btenir un N-aryl.benzam de de forrmula (1) dans aUquelle Z est un atoma de
e souf rea at ouGln oV 8d1tel8érve mBEUptabeén dgréomiié) d6ri ve de N-aryi bonzam de .de
' for mul a (1) ob2.chédvipas Nistylegzamidende forrhulalf) §uNahpIa reveodication 1S ciracsgise ph abhee Zn
:,agrononi &. réBésRatpancitene domgenn i renrésante unggreypgct ant: AT 1. Formul ati on
v+herbici de conprenant, comop ingr6dient-actif, 1 A 95% en poi ds d un dernve

iide N- aryl benzani des de for ey : 400 R G NH-
(|) 50 ——R5 T'Hi'q'lfblle ss z
&l epresengss un atonop d' oxygdnd¥ un atons de souf x-R represente un atom

’a-fa hydrogi ne, un atons d'hal ogene, Rin groupo alkyle on C -C4 ou un groupe
| coxy on C,-C4; Rz repr~sente un atons d' hydrogbne, un atom d' hal ogi ne.

4,

=N groups al kyle en C, -4, urN_ s N=N R
3 | —ﬂ: " SKY;;
B . N’{

A
& ig"i. iy
Rk Vs

R

40 OUR représenie un-atome d’hydrogéne; R® représente un groupe

P r
45 —lc—-R7 ou | - =——
8
R (RY)
H,
10ou?2 (c Z)Y

ou:
R® et R” représentent chacun indépendamment I'un de I'autre un atome d’hydrogéne, un groupe
alkyle en C,—C,, un groupe alcényle en C,—C, ou un groupe aicinyle en C,—C,;
y est un nombre entier de.O 3 4;
55 R® représente un atome d'hydrogéne, un groupe alkyle en C +—=C,3. un groupe haloalkyle en
C,—C,;. un groupe aicényle en C,—C,,, un groupe alcinyle en C,—C,,, un groupe alcoxy(en
C,—<C,)alkyle en C,—C,, un groupe alkylien C —-C.)thcoalkyle en C,—C,. un groupe

) . R)1or2

R .
_ 10@_ (CHZ) y—(O)n-(CHZ)m__ ou (CHyp), (CH )~

R . : 10
65
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oupe al coxy on Cl-C4, un groupe al kyl (an Cl1-C4) thio ou un group.

"|fJuofondther 60 R represento un atonma d' hydr
¥ hal ogAne. un groups alkyle en C -C4, un groups alcoiEi BB !Hw Efﬁ"
groupe alkyl (en C1-C4) thio A conditi OnO490073i un d x R2 et

03 est un groups aIker un ou |l es deux autres substituants du noyau

?phenyle sol t T%0|en r ( hydr ogane et quo, si R2 est un
%roupo trifl uoro L M,Q ‘g'agr &)ogeux radi caux RA et R3 soit (soient)

ifferent(s) de Rédt tens Ehacun inddBéndaftiMieATEUAIGS I'eiRreurO#tOIRie dhydreyéadlah siome
Pparm: 86 & dldlogine, Wh gﬁbupé \Mkﬂe()égi,e-m ol ‘AUhl géoupe REcéyle en C,—C,. -
> 3. Dérivé de benzamide de fgrmule (I} suivant la revendication 1 ou 2, qqractégsé en ce que

%S ou H R A 7o %deﬁgﬁ'ﬂfﬂ'gt"%é?éﬁr@s@ﬂ‘f"é CH ou N. A condition qu'un

fffes, radicaux A et B soit CHet 1 que |'autre soit N; Xgepresente NH, 0 ou

S R repregente un atonme d' hydr ages® ou un groups en C -C4; Rs

‘r epresente 20 _L ,I— . Re || | R6 -CR7, ou
#C » -01 A8 41 25 _ ) (SSN ’ i R
RO @ _(CH2)y 1 ou 2 30 ou: y est un rnorrbre enti®r de 0 A 5; Rs. R et

dl I'i ydr ogne.

=R represengent chacunnind ~pendanmment |'un de rautre un atomn
gpe tcyle-en
-C4)al kyl e en

“un groups aekyle en l un groups h =8 Iky e-en C4-C
fCZ C13, un groups al cy | hiten C2--C, 3. Bpe al®oxy
£G, -C, un group. al kyl ~éf )thioal k en Ss C, -C, unt® oups al coxy

?_en C --C,, yn groups al canoyl (en C2-CZ)oxyaf kyl e- en--Cl--Cs un§groupe
gl kyl (en C -Cc,)thio ou un groupe 0O1(FR lou 2 "' {tCHZ)y(CHn~(ou

B '-‘CHZ( CCH2) H 45 4. Dérivé de N-arylbenzamide de formule {I) suivant I'une quelconque des revendications 1 3 3,
S caractérisé en ce que R' est un atome d'hydrogéne, tandis que R? et R? représentent chacun un groupe
alcoxy en C,—C,.
25 5. Dérivé de N-arylbenzamide de formule (I} suivant la revendication 4, caractérisé en ce que R?
est un substituant 2-méthoxy, tandis que R3? est un substituant 6-méthoxy.
6. Dérivé de N-arylbenzamide de formule (1) suivant I'une quelconque des revendication 1 2 5,
‘caractérisé en ce que R® est un groupe volumineux ou & empéchement stérique.
7. Dérivé de- N-arylbenzamide de formule {l) suivant la revendication 6, caractérisé en ce que R®
30 est un groupe- de formule:

RO
35 [

dans laquelle R® représente un- atome d'hydrogéne ou un groupe alkyle en C,—C.. R7 représente un
groupe alkyle en C,—C, et R® représente un groupe alkyle en €T,—C,,.
40 8. Dérivé de N-arylbenzamide de formule (1) suivant la revendlcatnon 7, caractérisé en ce que R®
est un groupe 1-éthyl-1-méthylpropyle.
9. Dérivé de N-arylbenzamide de formule (1} suivant la revendication 6, caractérisé en ce que RS
est un groupe de formule:

45 ) Rs
|
-c—a'
R10

1ou?

¢ §5 dans laquelle R® représente-un groupe alkyle en C,—C,;
c R? et R représentent indépendamment I'un de 'autre un atome d'hydrogéne ou un groupe alkyle
4 en —C‘,
. Q' et Q? représentent chacun CH, et y est un nombre entier de O a 4.
: 10. Dérivé de N-arylbenzamide de formule (1} suivant la revendication 9, caractérisé en ce que R® .
60 est un groupe 1-éthylcyclohexyle.
11. Le N-[3-{1-éthyi-1-méthylpropyl)-5-isoxazolyl]-2,6-diméthoxybenzamide.
12. Le N-[3-(1,1-diméthyléthyl)-5-isoxazolyl]-2,6-diméthoxybenzamide.
13. Le N-[3-(1 -éthylcyclohexyl)-S-tsoxazofyll-z B-diméthoxybenzamide.
14. Le N-[6-{1,1-diméthyléthyl)pyridazin-3-yl]-2,6-diméthoxybenzamide. -
65 15. Le N—[G-ﬂ-éthyt- -méthylpropyl)-pyridazin-3-yl]-2,6-diméthoxybenzamide.
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"’ou mest un nonbre entier de O A 4; n est sgal A zero ou 1: et R et RO
sorepresent ent i ndependamment t'un de |'autre un aﬂmmmm;wc“mnm un ato

' hal ogene. un groups alkyle en C -C4 QU un grou 4, Q e
represerntent chacun inddpendamment |'un de |'aut e EH2, 0. S. CH20 ou
2S a condi- 50 tion que. si G et OP4%PFIsent ent tous deux un groups

. utre quo CHZ.lqj_ %@gﬁ%{iﬁ%mﬁﬂg Lie %2;9;;0 )touetﬂtaJeetH?aﬁs %tﬁ?a Gh aﬁgno%m §ulant
ul '

Zzdi T f erent gygle EatidE & viedOFRNET camme lListditideOU -
§%4-R5 H 60 ou 1n ation herbicids cormprerat pbraink hgAsdieADECHS) Qi dérivé 68 Nadyisneaniidede
£ravec un odorpluled cwunsdeites aeisacsentables snparonemia aueant Brinie quelcanquardes rryandications! & o
% conpose by \;gg Saqclation aysg uf g Rlusisyrs dilepts ou Suerorts ereptables enagmNgMis-Rour,te dfrivé

ficaracteris 1 ' ' . ify. . ' 0
sl P iin GBRRE 00 Selo WPl 17 Al GO Rhnd o 3000
tome 65 d' oxya)Preédéin vue piecombitee lacrajssangades végétatibng danldésitées, lcarhdtirséd ed tel 1
1111 111'13;1!’9;!bse°oznsi€i;de g_afggl:nt;«{% :ﬂ\hcge ®4lgmomir¢¢om®| the ces .végé.tatit:t;,s. un dérivé dg NR5
B nzamiae ae ule S [] ] n \V

B esent e T AT B gt
_represent €Ny s e praparation_ d'un dérivé. de IN-aiberzarids, de Aarialdl Sisdnt Fine

T epr essnt ublcdndes s rbmfeiaﬁ SNAMETE, chrditérbd eh 26 QR compah® 168 €156 @BAkTstent A:
~groups J® al kil scyleeaneGimitnl de Eoxmgle dijNR* evke amdérivé danideBerZdiqoelsubstitgé del formule:
“‘alcynyle en C2-C4; y est un nonbre entier de 0 a 4; -Rl repr6sente un atone
:“d' hydrogene, un groupe al kyb en C -.C 3 un groupe hal o-a~cyle en C 3, un
¥.groupe w cenyt. on-- C2-Cl12, un group. aktynyle en C2-Cl2, un groupe
jgsuco~ey(@n -Cl-C4)al kyl ser CL-C * ungropp. ¢ kyl ~en CIL-C4)thioal kybo en
%5;‘01-06. un groups 35 R9 R | 92

5

1o R -0 >t c-L R n(<*m ouou2l
S 25 . Ra

dans taquelle L est un bon groupe qui s'éloigne, pour former un dérivé deN-arylbenzamide de formule
(I} dans laquelie Z est un atome d’'oxygéne;

30 (b) éventuellement sulfurer le produit de 1a réaction {a) pour obtenir un N-arylbenzamide de
formule {l) dans laquelle Z est un atome de soufre; et
_ {c) éventuellement salifier un dérivé de N-arylbenzamide de formule (I) obtenu par la réaction (a)
-ou (b} pour obtenir-un-sel acceptable en agronamie. '

R -

35 . 4
Revendications pour I'Etat contractant; AT

" 1. Formulation herbicide comprenant, comme ingrédient actif, 1 2 95% en poids d'un dérivé de N-
_arylbenzamide:-de formule. (I): .

w~ 45 Rz ?
X 4
i C~NH-R (1)
50 r3
dans laquelle: L.
55 .Z représente un atome d'oxygéne ou un atome de soufre;

R' représente un atome d'hydrogéne, un atome d’halogéne, un groupe atkyle en C,—C, ou un
groupe alcoxy en C,—C,; _

R? représents un atome d’hydrogéne, un atome d'halogéne, un groupe alkyle en C,—C,, un
groupe alcoxy en C,—C,, un groupé alkyl (en C,—C,) thio ou un groupe trifluorométhyle;

60 R® représente un atome d'hydrogéne, un atome d’halogéne, un groupe alkyle en C,—C,, un
grou’pe alcoxy en C,—C, ou un groupe alkyl {(en C,—C,) thio 2 condition que, si un des radicaux, R, R2
et R* est un groupe alkyle, un ou les deux autres substituants du noyau phényle soit {soient) différent(s)
de I'hydrogéne et que, si R? est un groupe trifluorométhyle, un ou les deux radicaux R! et R? soit {soient)
différent(s) de I'hydrogéne; = _ : -

&5. R* représente un groupe aryle choisi parmi;
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%.20* -45 QU m-est un- nonbre -entier do 0 a 4: n2e m et R/ 5

asset R Otrepresentent chacun ind6pendamment |'un de IFMWEW“IE“M Zs(,

;Ed hydr ogdne. un atons d' hal ogene, un groups alkyle @n € -4 "US ud grou '

al cenyle en C2-aC2. se 3. fornul ati onghg4di@yye suivant la revendication 1

u 2. caracterisee en ce que |le derive do N;_aryl benzam d('aqrde formule (1)

st un derive- dans | Z @st un at oRe djoxygiene et R yrepflasght e un

roups 60 66 ~R5 , R "'E',_X - 'ﬂ' R"

ou 2 88 4.~ ~ 4 . X~ Hyy(~- CZM "X v 0

C2( He G T i 111211 1**12i 111111 un L N SO

2049-071 4. Fornul ati on herbicide suivant rune quel conque des revendi cations
A 3. caractrise6e en ce quo I®=dgjlvg de N-erylb =rfge de fornulo 11)
ot un db6rive dans |equel R at one d(" ydr og tandis quo R2 at R

4y epresent gpt chacun un groups arewxy en C --C4. 5. | ati on herbi ci de

sul-vant | a revendication 4. caradir|l w60 an ce quo |le dorivd de N- 6

~aryl benzam d;_‘ de formulo (1) est un deriv6 dans | equel R2 est un

isubstituant 2¥ngt ho t andi 0 st.,,un suybstjtuant &-nmethoxy. Q. .

Rormul at 1 op G Aararie e of 8 eeritert b 06 4 Fircklol Sl pe T e Kot g o o

‘“caracterisee eN XCleprésbatd RH,0Bbi\ de N-aryl benzam de de fornmule (1) est un

“'déri ve dans | eqiRalepriientesin atame rdthweiregéne lasninngaupeoalkye enPeetienent st 6ri que.

-to] 7. For nuR&repsisenier bi ci de suivant |a revendication 6, caracterisde on

ccquo le derive de N aryl benzam de de formule (1) est un d6riv6 dans

-4 equel R #®st un groups de fornule R® -- RS

§r~~_~ ~~~~~~~~~~~ Rs dans | aquelle R }eg; 6sente Ln at ome d' hydrogene ou un

“‘grdupe alkyle en C -C,, R7 represe un 2% grpupsQal kyle en C -C4 et R

"repr6sente un groups alkyle en C -Cg8. 8. For a4 Wer bi ci de suivant |a

revendi cat®on 7. caract6rise6e on ce quo |ede jvelde N ~* -

‘zaryl benzami de de fornmulo (1) est un ddri verYan® 'I'dﬁ'dév Rl est un groups

~1-ethyl -1-n6t hyl - propyl e. : 1ou29. Fornul ati on herbicide

“»suivant la revendication 6, caractdris6e en ce que |le derive de N

waryl benzantod®¥de fornula (1) est un deriv6 dans | equel Rl est un groups de
Sormul e 25 y est un nombre entier de O a 5; _
] R®, R” et R® représentent chacun-indépendarhment f'un de l'autre un atome d’hydrogéne, un groups
alkyle en C,—C,,, un groupe haloalkyle en C,—C,,, un groupe-aicényle-en C,—C,,, un groupe aicynyle
- en C—C,,, un groupe alcoxy (en C,—C Jalkyle en C,—C,, un groupe alkyl{en C,—C Jthioalkyle en
"85 C,—=C,, un groupe alcoxy en C,—C,, un groupe alcanoyl(en €,—C,)oxyalkyle-en-C,—C,, un -groupe
alkylien C,~—c,Jthio ou un groupe _ .

RIES
i
B

- . o1 o Lal (R%) 1 ou 2
ply Oy =(CH,) = . ou (CH, i—(cr@m—
ng \02 R'10‘

R10

o0 m est un nombre entier de O & 4; n est égal A zéro ou 1; et R? et R'Y représentent indépendamment {'un
de l'autre un atome d'hydrogéne, un atome dhalogéne, un groupe alkyle en C,—C, ou un groupe
‘ alcényle en C,—C,;
Q' et Q? représentent chacun indépendamment I'un de I'autre CH,, O, S, CH,0 ou CH,S a condi-
50 tion que, si Q' et Q? représentent tous deux un groupe autre que CH,, y ne soit pas égal & O;
et également que R? et R? soient différents de I'hydrogéne lorsque R* est un groupe

g 55 . —-l— -+—R5 ou —t—"H_RS
N x‘{ N-B

. R H

60 .
ou un sel de ce dérivé acceptable en agronomie; en association avec un ou plusieurs diluants ou
supports acceptables en agronomie pour ce composé ou ce sel.

- 2. Formulation herbicide suivant la revendication 1, caractérisée en ce que, comme ingrédient actif,
elle contient 5 & 95% en poids d’'un N-arylbenzamide de formule (I} dans taquelle Z représente un atome
65 d'oxygéne, R* représente un groupe i
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T CH)y g ~~~~3s
-1 ou 2 40 dans laquelle R repr esent&tﬁg $?||Jpe alkyle en C,-C4: R et Rt
.Tepresentent chacun i ndépendament | ? "autre un atome d' hydrogene ou

-un groups alkyle en C1-C4; 0' et representent chacup CH2 et y est un
gponbre entier de 0 a 4. 10. Fodhul #tige herbicide '\L*n.r.n$a revendi cati on
"9, caract6rise6e -en ce quo |epd6rive de N- " * E gryl benzam de de

¥formuls () est un dérive dans |ef Rs est un grou 1- et hyl - cycl ohexyl e.

+45 — 11. Fornul ation herbicide suivant la -revendication 1 ou 2,
“caracterisee en ce quo |le derive de N-aryl benzanmi deNg_ehfq_{Snul e (1) est le
AN[3-(1 -thyl-methy py-54xazol 26dg m~t hoxy- * - benzam de. 12.
=Fornul at i on her bi ci de- sui van%@ndi cagjon 1 caract6risee en ce
“guo | e derive de N- aryl benzam Ba&™e formuls (1) e R

"N-[3-(1, 1-di n6t hyl 6t hyl ) - 5-i1 soxaz#bl ?I | -2, 6-di n6t hoxybenzam de. "5 r 60 13.
Eormul ation herbicide suivant la revendication 1 ou 2, caracterisee en ce
.guo le derive_de : -%a%}llgan am de do formulo (1) et Is
j;fos-(l-A&h‘i}'%{{éfg\}jgdgyj‘ taing 181 J- 2, 6- di n6t hoxybenzami de. 1-4.

;Fornul ation herbi€¢ide suivant |a revendication 1 ou 2, caract6risee en ce
2guo le derive de N- aryl benzanide de fornmule (1) est Is

N-[6-(1, 1-di nBt hyl 6t hyl ) pyri dazig- 3-yl t-2. 6rdi rrehdnoxybenzam de. 15.

<=45or mul at kon her bi ci de sui vant Ial revendi cation 1gou 2, caracterisee en ce
=quo | e derive de N 55 aryl benzaigg de §ornul sagby—pst le

.N-[ 6- (1- 6t hyl - 1- 6t hyl propyl ) - pyfr.j dazi n-3-yl J- 2, 6 dihewBxy- benzani de. 16.
" Formul ati on herbicide suivant ' Rt quel conqqﬁ9) rg&gr‘sdi cations 1 A 15.
i-caracterkssee en ce qu' elle est une poudre noui{ibgll € 2y. Proc6d6 en vue de
ficonbattre | a- croi ssance des v6g6tati ons non d6sir6es, caract6rise en ce 60
fquti | consigg_ts A appliquer, au locus ou |'on desire conbattre ces
~=vg6tations™™ ug Jesive de N-aryl - gﬁe?' am de de faornule (1) ou un de ses
el e e AR e R e Seiees 5o
A 15 en une (upagsdtidhtoribre rtiee dél'd 094 n? de Vue fherbicirge: _9. 2 P*oc6d6 de
&ar dpar at i on, d' RfrrepiéseinteGurd etohtead tyddiogériea bih Geoude afkpie renl G—(d,), ualrddethalid-dlRle en
uel conque g 1#%%661@!!!19&!’1’%‘5 an- £:-4+6;3c an agroupe| @mpia aneCatCiyl uk anqupe redcokien
6t apes qgg' correPvie AF Co—Cgin 9'°“H°a‘3"-‘y<li?,‘yFe'r'Cdﬁ!93‘&YfP qe B OIMMAPWPEH2NR  avec
~un ddrive d' aci de benzol que substitu6 de formul o: |

89 0049071 10~~g~ ~~~~~~~~ 2

R

45 ou:
m -est un- nombre entier de 0 A 4;
n est égal 4 O ou 1; et
' R® et R' représentent chacun indépendamment {'un de I'autre un atome d’hydrogéne, un atome
d’halogéne, un groupe alkyle en C,—C, ou un groupe alcényle en c,—C,.
R 50 3. Formulation herbicide suivant la revendication 1 ou 2, caractérisée en ce que le dérivé de N-
Ly arylbenzamide de formule (1) est un dérivé dans leque! Z est un atome d’oxygéne et R* représente un

- groupe
55 e N == N F‘5
N |

60
I I N=N N=N

Neo NS URS " u

65 . RS

o - —wow T T T TR (R @
* 3 (R-9)
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iS - I N CL to dans laquelle L (?".?
&growpe ‘qui s6l oi gne, pour former un dérive de N-aryl qmm@ugi‘mgm ﬂnﬂ e qe;
'#11 dans |l aquelle Z est un atone d' oxygene; (b) event Ay " wer la
#produit de la r6action (a) pour formarou€ Bl—@,ﬂ/l benzam de de fornule (1)

“dans |aquelle Z est un atone de soufre® ¥#¥1 (C) 6ventuel | ement _
dsalifier un d6éri &ecForfuldtionrhs bisidezalesta e qldiionilecdes rovertiidafichs 1088, datactsfiadel dnddd
#{a) ou (b) p%efqgr:fy%:pa wqgmzu?'gg}d&:at?hle n;lusut pasnqulgmmarzjeqﬁelln‘ dsBun &20énk d'Ry m@geéne,
N-aryl benzami*t 3@ - ) I CURUNSQY :\ae'c pt8bl es en agrona .

¥ 12 dg(r)' Y6 Qu a% gﬁ% élﬂ %&grgﬁ‘rié%ganglle&quse e;stegn su i::lar‘ip Z%gmxy. téaggi’:cmg’
+zlo. : est i i :

e ————— 90 6. Formulation herbicide. suivant ['une quelconque des revendications 1 & 5, caractérisée en ce
L que le dérivé de N-arylbenzamide de formule {I) est un dérivé dans laque! R® est un groupe volumineux
- ou & empéchement stérique.

- 10 7. Formulation herbicide suivant la revendication 6, caractérisée en ce que le dérivé de N-
, arylbenzamide de formule (I) est un dérivé. dans lequel R® est un groupe de formule
Rl
I
15 —C—R?
e

A

dans laquelle R® représente un atome d’hydrogéne ou un groupe alkyle en C,—C,, R représente un
20 groupe alkyle en C,—C, et R® représente un groupe alkyle en C,—C,,.
8. Formulation herbicide suivant la revendication 7, caractérisée en ce que le dérivé de N-
arylbenzamide de formule (I} est un dérivé dans lequel R® est un groupe 1-éthyl-1-méthyl-propyle.
9. Formulation herbicide suivant la revendication 6, caractérisée en ce que le dérivé de N-
arylbenzamide de formule () est un dérivé dans lequel R® est un groupe de formule:

g o
-

25
RS
|
30 = Q1
+_ R10
i of
35 (Rg)
* 1ou?2

40 dans laquelle R® représente un groupe alkyle en C,—C,: R® et R' représentent chacun
indépendamment I'un de I'autre un atome d‘hydrogéne ou un groupe alkyle en C,—C,: Q' et
représentent chacun CH, et y est un nombre entier de 0 3 4.

] 10. Formulation herbicide suivant la revendication 9, caractérisée en ce que le dérivé de N-
arylbenzamide de formule (1) est un dérivé dans leque! R® est un groupe 1-éthyi-cyciohexyle.

45 11. Formulation herbicide suivant la revendication 1 ou 2, caractérisée en ce que le dérivé de
N-arylbenzamide de formule (I} est le N-[3-(1-éthyl-1-méthylpropyl)-5-isoxazolyl]-2,6-diméthoxy-
N benzamide.

12. Formulation herbicide-suivant la revendication 1 ou 2, caractérisée en ce que le dérivé de N-
arylbenzamide de formule () est le N-[3-(1,1-diméthyléthyl)-5-isoxazolyl]-2,6-diméthoxybenzamide.
. 80 13. Formulation herbicide suivant la revendication 1 ou 2, caractérisée en ce que le dérivé de N-
arylbenzamide de formule {l) est le N-[3-(1-éthylcyclohexyl)-5-isoxazolyl]-2,6-diméthoxybenzamide.
14. Formulation herbicide suivant la revendication 1 ou 2, caractérisée en ce que le dérivé de N-
arylbenzamide de formule () est le N-[6-(1,1-diméthyléthyl)pyridazin-3-yl]-2,6-diméthoxybenzamide.
15. Formulation herbicide suivant la revendication 1 ou 2, caractérisée en ce que le dérivé de N-
65 arylbenzamide de formule (I} est le N-[6-(1-éthyl-1-méthylpropyl)-pyridazin-3-yl]-2,6-diméthoxy-
benzamide.
16. Formulation herbicide suivant I'une quelconque des revendications 1 3 15, caractérisée en ce
qu'elle est une poudre mouiltable.
17. Procédé en vue de combattre la croissance des végétations non désirées, caractérisé en ce
60 qu'il consiste 8 appliquer, au locus ou I'on désire combattre ces végétations, un dérivé de N-aryl-
benzamide de formule (!) ou un de ses sels acceptables en agronomie suivant I'une quelconque des
revendications 1 & 15 en une quantité efficace du point de vue herbicide.
18. Procédé de préparation d'un dérivé de N-arylbenzamide de formule (I) suivant F'une
quelconque des revendications 1 & 15,caractérisé en ce qu'il comprend les étapes qui_consistent a:
65 * ({a) acyler une amine de formule H,NR* avec un dérivé d'acide benzoique substitué de formule:
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0 049 071

. H1

dans laquelle L. ast un bon groupe qui s éloigne, pour former un dérivé de N-arylbenzamide de formule
{I) dans laquelle Z ast un atome d'oxygéne;
(b) éventuellement sulfurer le produit de la réaction (a) pour former un N-arylbenzamide de

formule {l) dans laquelle Z est un atome-de soufre; et
E ] {c) éventuellement salifier un dérivé de N-arylbenzamide de formule () obtenu par la réaction (a)
ou (b} pour former un sel acceptable de agronomie.
' 19. Dérivé de N-arylbenzamide de formule {l} ou un de ses sels acceptables en agronomie, ce
dérivé ou ce sel étant préparé par le procédé suivant la revendication 18.
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