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2 B W having the strugies; ej n 25 [err] is C1-C4 alkyl; R2is [err] alkyl or
[err] gycloalkyl; and when [err] and R2 are taken together with the carbon
-to which they are attached theyma esent [err] cycloal kyl optionally
~substituted with nethyl. Ais HR[err], CHO [err] [err] 30 35
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wherein

25 R, is C,—C. alkyl
R, is C;~—C, alky! or C;—C, cycloalkyl and when R, and R, are taken togather with the carbon to which
they are attached they may represent C;—C, cycloalkyl optionally substituted with methyl.
A is COOR,, CONHR,, CHO CH,OH, COCH;, COCgHs, CN, CH;, CH=NOH, CH,COOH, CONHOH,
~ CHR4OH, CH,CH,COOH,

30
C Ne— ~,COOCH,
—-(’ OR coc:{ ;
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O R; is hydrogen,
et 4p diloweralkyl(C,—C, )imino

C;—C,. alkyl optionally substituted with one of the followmg groups: C,—C; alkoxy, halogen,
hydroxy, C;—C,; cycloalkyl, benzyloxy, furyl, phenyl, halophenyl, (C—C,)loweralkylphenyl,
(Cy—C,lloweralkoxyphenyl, nitrophenyl, carboxyl (C,—-Q)Ioweralkoxycarbonyl cyano or
{C,—C)triloweralkylammonium;

45 Cs—C;. alkenyl optionally substituted w:th one of the following groups: C,—C, alkoxy, phenyl,
halogen or (C,—C,)loweralkoxycarbonyl or with two C,—C, alkoxy groups or two halogen groups:
- C3—Cs cycloalkyl optionally substituted with one or two C;—C, alkyl groups;
< ) Cs—Cyp alkynyl optionally substituted with one or two C,—C, alkyl groups; or,
a cation selected from alkali metals, alkaline earth metals, manganese, copper, iron, zinc, cobait,
50 lead, silver, nickel, ammonium and organic ammonium;
. Rgis hydrogen, hydroxyl, C;-alkenyl, C;-alkynyl or C,—C, alkyl optionally substituted with one hydroxyl
or one chlorine atom;
B is H, COR, or SO,R;; provnded that when B is COR, or SO,—Rs; A is COOR, in which R, is other than
H, or a salt-forming cation, CH, or CN; W ls O; and Y and Z are not alkylamino, hydroxyl; or
55 (C,—-thydroxyloweralkyl
R, is C,—Cy, alkyl, chloromethy! or phenyl optionally substituted with one chloro, one nitro or one
methoxy group;
Rs is C,—C, alkyl or phenyl optionally substituted with one methyl group;
WisQorS;
50 Rg is Cy—C-alkyl or phenyl;
d Xis hydrogan, halogen, hydroxyl or methyl, with the prowso that when Y and Z are taken together to
form a ring and YZ is represented by the structure: —(CH,),~—, where n is 3 or 4, X is hydrogen;
Y and Z each represent hydrogen, halogen, C,—C, alkyl, C,—C, hydroxyloweralkyl, C,—C; alkoxy,
C,—C, alkylthio, phenoxy, C,—C,-haloalkyl, nitro, cyano, C,—C, alkylamino, di{(C,—C,)loweralkylamino
65 Cy—C, alkylsulfonyl group, or pheny! optionally substituted with one C,—C, alkyl, C,—C, alkoxy or




L [lerr] is hydrogen, 40 diloweral kyl[err]imno [err]al kyl optionally
i qubstituted with one of the follow ng groups: [err] al koxy, hal ogen,
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wherein B is hydrogen, CO-alkyl C,—C, or CO-phenyi; A is COOR; where R; is as described in formula (1)
above; X is hydrogen and Y and Z each represent hydrogen, C,—C, alkyl, C,—C,-alkoxy, halo, C,—C,-
haloalkyl, or phenyl and, when taken together, YZ represent ~—{CH,),—

The most preferred formula {ia), 2-(2-|mtdazol|n-2-y|)pyr|dme compounds are those wherein B, X, Y
and Z are each hydrogen; A is COOR; and R, is as described in formula (l) above.

The 2- (2-|m|dazo|m-2-yl)qumolme compounds are illustrated by formula (I} below:
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55 wherein Ry, R;, W, B, A, X, L, M, Q and R; are as defined in reference to formula (I} above.

Formula (H) 2- (2-rm|dazohn-2-vl)qumolme compounds which are preferred herbicidal agents are those
wherein R, is methyl; R, is methyl, ethyl, isopropy! or cyclopropyl; W is oxygen; B is hydrogen, CO-alkyl
Ci—C,, O-phenyl optronally substituted with one chioro, nitro or methoxy group; A is COOR,, CH,OH or
CHO:; R, is as defined in formula (1); X is hydrogen and L, M, Q and R; are each selected from the group

60 consisting of hydrogen, halogen, methoxy, nitro, alkyl C,—C,, CF,, CN, N{CHg),, NH,, SCH,, or 802CH3,
- provided that only one of L, M, Q or R; may be nitro, CF;, CN, N{CH,},, NH,, SCH, or SO,CH,.

A more preferred group of formula (I} 2- (2-|m|dazol|n-z-yl)qumolme compounds are those wherein X,

L and R, are each hydrogen; R, is methyl; R, is methyi, ethyl, isopropy! or cyclopropyl B is hydrogen or

COCH,; A is COOR;, CH,OH or CHO and R, is as defined in formula (l); W is oxygen and M and Q each

65 represent a member selected from hydfogen, halogen, methyl, methoxy, nitro, CF;, CN, N(CH;),, NH,, SCH,
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. 65 [err] alkylsulfonyl group, or phenyl optionally substituted with one

¢ [err] alkyl, [err] alkoxy or 2 hal ogen, and, when taken togeth Y and
£ Z may form a ring in which YZ are rei),resented by the structure: |

§ where n is an integer selected fr®m , provided that X is hydrogen
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He@ r&o%n@g thb PRE&tation of both the pyridine
2- ( 2-im ailuaz:oinolme zewa)npy lof nlrsnmmmyfobemvdrﬁeneé, pevcesd sles irhid ft@ﬂmpb@adrm) of 25
X [ eras] guinoline derivatives will be discussed separately followmg the discussion relating to the preparation of
the pyridine derivatives.
In accordance with the process of the present mventlon, formula (1), 2-(2-rm|dazolm-2-y|)pyndme
esters, wherein A is COOR, and R, represents a substituent other than hydrogen or a sait-forming cation,
~and Ry, Ry, X, Y and Z are as described above, can be prepared by reacting an imidazopyrrolopyridinedione,
30 represented by formula (lil), hereinbelow, with an appropriate alcohol and corresponding alkali metal
alkoxide at a temperature ranging between about 20°C and about 50°C.
In these reactions, the alcohof can function both as reactant and solvent. As such, a secondary solvent
is not required. However, when an expensive alcohol is employed in the reaction, a less expensive
secondary solvent, such as dioxane, tetrahydrofuran or other non-protic solvent, may be added to the -
35 reaction mixture. The amount of non-protic solvent added to the reaction mixture may be widely varied.
The overall reaction can be graphically iHustrated as follows:
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L
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where M, is an aikali metal, and' X, Y, Z, R,, R, and R, are as above defined.
Advantageously, the formula (Ib) 2-(2-imidazolin-2-yl)pyridine esters can also be prepared from a
- formula (V) dioxopyrrolopyridine acetamide, wherein R,, R, X, Y and Z are as described above, by
g0 cyclization thereof with a strong base, such as 1 5—drazab|cyclo [5.4.0] undec-5-ene (DBU), in the presence
- of an inert organic solvent such as xylene or toluene to give the crude rmrdazopyrrolopyndme of formula
(). The reaction mixture is heated to a temperature between 100°C and 150°C, and water is removed from
the-reaction mixture during the reaction using any convenient means, e.g., a Dean-Stark water separator.
At least one equivalent of alcohol, represented by the formula {V) R;OH, wherein R, represents a member
65 other than hydrogen or a sait-forming cation, and R,, Ry, X, Y and Z are as hereinabove described, is then
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| a) [err] 35 wherein 8 is hydrogen, CO-alkyl [err] or CO phenyl; A
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2-(2-im dazol i nPBYy| ) qui gol | ogpouhds_ whi ch are

err], W B, Ay X

. (1) above. For o
. preferred herbici geNtG-GANKH t hese—weTe?n [ er yT, 4 s net hyl,
et hyl, 1a sopropy@ - OINTycfJ opkopyl ; Wis X¥een; B idsh Al kyl

nipro or mnet hoxy

are each selected fromthe group(lBD consipting of
hydr oggn, hal ogen, nethoxy, nitro, alkyl [err] provided that only one of L,
M Q:or [err] may be nitro, [err] XA nore preferred group of fofmla (11)
2-(2-imdazolin-2-yl)quinolinés ; #9Rgre t hose - oRin X, U and [err]
lare each hydrogen; 5§rr] is nmet R2 is methyl, ethyl, isopropyl or
lcycl opgopyl ; B is HyIrogen or, e i , CHzogbpr CHO and Rs is as
/defined in formila (1); Wis Oxygen arn8 Q each 65 represgent a nenber
sel ected from hydrogen, hal ogen, mnethy thoxy, hrtro,[err], CN, [err] 3
(o)

25 wherein .X, Y. Z, Ry, R; and R, are as described above.
In still another embodiment relating to the preparation of the formuia {Ib) 2-(2-imidazolin-2-yl)pyridine

esters, the cyclization of a carbamoyl nicotinic acid ester, represented by formula {Vl}, with phosphorus
pentachloride at an elevated temperature, generally between about 60°C and 100°C occurs. The reaction is
preferably conducted in the présence of an inert organic solvent, such as toluene or benzene. Good yields
ofthe hydrochloride salt of the desired formula (Ib) ester are attained. The hydrochloride salt is then readily
converted to the formula (Ib) ester by dissolution of the acid addition salt in water and neutralization of the
thus-prepared solution with base, such as sodium or potassium carbonate. The overall reactions can be
illustrated as follows: '
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O 041 623 or [err] provided that only one of Mor Q may be a substituent
ot her than hydrogen, hal ogen, nethyl or nethoxy. A still nore preferred
group of formula (11) 2-(2-imdazolin-2-yl)quinolines are those in which
[err] is nethyl; R2 is isopropyl; W.is oxygen; B, X, L, M Q and rr] are
hydrogen; A is COOR3 where [err]d |°§1[ rQ’] al kyl, hydrogen, [err] kenyl , !
© [err] alkynyl, [err] cycloalkyl or a cation selected fromal kali netals,
- al kaline earth netals, Manganeses C fpeR, iron, zinc, cobalt, lead, silver
'niqaa., amoni um and al i phati GeaMghium™ In fornulas 1, la and 11 above,
al Radd netal s include: sodi um dpotfassi umgand. it hium but sodiumis
general |y preferred. Furtherz/t Nrm "dtgani c ammonium " is defined as a
group consisting of a positively 10 N#,t rogen atomjoined to from
one to four aliphatic groups, each contagning fromone to 20 carbon atons.
Armong the organi ¢ ammoni um groups which afe illustrative for the prepar at g
of the aliphatic ammoni um saltstgi)the formula (1) imdazolinyl nicotini
- acids and - esters herein are: nonoal kyl anmoni um di al kyl amoni um
- trial kyl anmoni um t et raal kyl ammoni um nonoal kenyl anmoni um
di al kenyl ammoni um trial kenyl gnmoni um nmonoal kynyl anmoni um 15
di al kynyl ammoni um trial kynylfanmoni um =~ nonoal kanol ammoni um
di al kanol anmoni um tri al kanol amyo®¢iym [err]-cycl oal kyl anmoni um
;. piperidini-cum norpholinium p réqh%%iniun1 benzyl anmoni um and equi val ent
.. thereof. Exenplary of hal ogen her ? Sve are chlorine, fluorine, bromne)|
~. and % odi ne, but .chlorine and bromne are preferred. As indicated above, th
, present invention relates to 2-g2-im dazolin-2-yl)pyridine and !
s 2- (2-imidazolin-2- .20 yl)qgj% | i p&%@Rnpounds and their use as herbicidal
b agents. These novel pyridi ne YafidMefui nol i ne conmpounds are represented by |
e forffila (1) whichis generii{ﬁg bt h compound groups. Formula (11) is mor ¢
- specific gnd is directed to hEWQ\&QJ»ngE:pll? 2-yl)quinolines.
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(Ib)

s§5 wherein A is COOR; and R; is a substituent other than hydrogen or a salt-forming cation, and R;, Ry, X, Y
_and Z are as hereinabove described.

In still another embodiment for the preparation of the formula (Ib) 2-(2-imidazolin-2-yl)pyridines esters
of the present invention, the cyclization of a carbamoy! nicotinic acid ester represented by formula (Vi)
using a mixture of phosphorus pentachloride and phosphorus oxychioride is accomplished. The reaction
© 60 mixture is stirred at room temperature from about four to eight hours and then the POCl, removed in
vacuo. The remaining residue is dispersed in an organic solvent such as toluene. The solvent is removed
and the residue dispersed in water and heated to between 80°C and 100°C. After cooling, the pH of the
agueous mixture is adjusted to 5—6 with sodium bicarbonate, and the product extracted into methylene
chioride to give the desired formula (Ib) 2-{2-imidazolin-2-yl)pyridine ester. The reaction can be graphically

65 illustrated as follows: - :
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Vhrle many process steps, hereinafter described, are comon to the
'oreparation of both the pyridine and quinoline derlvatlves of this
¢l nvention, for conveni ence, process steps limted to the preparation of 25
kqui nol i ne derivatives will be diﬁc eg Separately foll owi ng the discussion
krelating to the preparation of t %%3 @Bne derivatives. In accordance with
Lt he process of the present invemn() &;rnula (1), -
[2- (274 dazol i n- 2- yI)pyrldlnﬁ\Jﬁk erein A'is COOR3 and i‘Dr]
jrepd%:ghts a substituent other hydrogen or a salt-form ng-cation, and
E[eri]s X, Y and Z are as desc;\pe above,, can be prepared by reacting an
F'i m dazopyrrol opyri di nedi one, Z30N regresenfled by forrula (111), hereinbel ow,
W th an appropriate al cohol and corrsﬁpwdgtngﬂ | kali metal al koxide at a
Lt enper ature rangi ng between about [err] d about [err]. In these
reactjons, the al cohol can function both & reactant and solvent. As such,
Fa secondary sol vent is not requir%ﬁl However, when an expensive al cohol is
enpl oyed in the reaction, a | ess expensive secondary solvent, such as
. di oxane, tetrahydrofuran or other npn-protic solvent, may be added to the
L | 35 _reaction mixture. The anount pf 1rBfkspgP9%1sc sol vent added to the
1reactfon m xture may be widely variled. Thegoyerall reaction can be
"graphically illustrated as follows: 45 X (1'B) ' [err] where
’[err] s an alkali netal, and X_ .Y, Z [err] and [err] are as above
. defined. Advant ageously, fo#nuleobﬁb) 2-(2-imdazolin-2-yl)pyridine
este?% can al so be preparedQ*¢ &fornll a (1'V) di oxopyrrol opyridine
L acetami de, wherein [err], X, and Z are as descri bed above, by 60
f cyclization thereof with a su h as 1, 5-diazabicyclo [5.4.01
. undec-5-ene (DBU), in the pr s Brt organi c sol vent such as.
,xyleﬁ% or toluene to give the crude 5 yrrol opyridi ne of formul a
i (111). The reaction mxture is heat enperature between [err]. and 1
50C and water is renoved fromthe react n mxture during the reaction
usi ng any conveni ent neans, e.g. (1 Dean-Stark water separator. At |east
- one GQUlvaIent of al cohol’, represented by the fornmula (V) R30H wher ei.n

[ err]r o R susrtuept gtbar then ByfAreapr Ptk fosming catigh.and By Re Xrd 28t i on,
‘ and [ er (lb -é-m']iidéofm 'fyﬂ%?mﬂ% ?:’eﬂﬁ%‘éﬁ Aqisgﬁfdhl prﬁpr'l, lé a?kyié"—ew alkenyl

C,—C,,, alkynyl Cs—C,0, cycloalkyl C;—Cg or the substituted derivatives of these groups and X, Y, Z, R and
36 R; are as described above, may be converted to the corresponding amide where A is CONH, by reaction
%~ with ammonia under superatmospheric pressure at a temperature between about 256°C and 125°C. This
.- reaction can be conducted in a protic solvent such as a lower alkanol or an aprotic solvent such as

tetrahydrofuran or dioxane. Likewise, using similar conditions but substituting hydroxylamine for
- .ammonia in the above reaction yields the hydroxamic acid. These reactions may be graphically illustrated
40 as follows:

¥ coor, ¥ com
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(Ib) '
E | y  conmon
55 + Ni.OR —> N7 \‘/
2 U
7N NA L
2 2
60 ]
%

. Treatrpent of the thus prepared primary amide described above with titanium tetrachloride and,
65 triethylamine, preferably in-the presence of an inert aprotic solvent, such as tetrahydrofuran yields the

7




_the preparation of the formula (Ib) 2-(2-imdazolin-2-yl)pyridine esters,

4 : 0 041 623 added to the reacti of
m xture and-the thus prepared m xture heated to reflux at a tenperature
between [err] and 150C to yield 62&4forrmla (1b) _ @
2-(2-inidazolin-2-yl)pyridine esPe?41 1883 overal | reaction can

gr aphi esrtdsyonkiing Hitrié. Iherdachion ik GéreRWPconducteB Lhder b Bibrkbt of PeMbBAR! Ricklaskhitrogen, & - R1, I
R2 and aftemnpefaure batweaiabout idifatid alFOVRbe rdattiontmay be isttakearas effbesdi nent rel ating t 3

gyclizationgof a carbanoyl nicotinic acid esteq re resent ed by for rrul ;
( . with phos@hor 9% ent achl oride at an el evareds e Srature, generally §
bet ween about™ef el and[err] occ.:# N(‘Ehg eactloﬁl ﬁpreferably conduct ed
in the presenge i net. or gaiit c'sohvérﬂ suc \as-tolfﬁenen benzene.
Good, yi el ds 0 Yuf N‘Ié kydrdchl oride salt of thezdew r &/ nﬁg a (Ib) esterf
are attained:. The hwdro'Fﬂaride salt is then readily cdnvefted to the 4
formula (1 b) ester H8y—dtssol ution of the acid additiori!l%a-l-‘\l n water and §
neutralization of the thts-solution with base, such as sodi 8m or potassi ung
carbonate. -The overall reactions can be illustrated as follows: 35 40 45

45 1

where X, Y, Z, R, and R, are as described above.

Preparation of the formula (VIll) N-substituted imidazolinone derivatives, wherein B is COR, or SO,R;;
and A is CHg, CN or COOR;3; and W is O; and Ry, R, Rs, X, Y and Z are as described above, excepting thatY
and Z cannot be alkylamino, hydroxy or hydroxyloweralkyl; can be achieved by reaction of the

20 appropriately substituted formula (1) 2-(2-imidazolin-2-yilpyridine with an excess of acyl halide, acyl
anhydride, or suifonyl halide, alone or in a sofvent such as pyridine or toluene at an elevated temperature
between about 50°C and 125°C. The reaction can be graphically illustrated as follows:

26 I 4 R, COC1 . 4 A
RN \ N
] or (n co) 20 PN :
. .\ o R
N \A /"1 2NN A
30 —_—l . . ""'"Rz _
HN—-—-—m\ R SO Cl ' +———‘\
0 : g 0
{VIiil)
35

~ whereAis CH,, CN or COOR,; R,, Ra, Ry, Ry, s X, Y and Z are as described above exceptmg that Y and/or Z
. cannot be alkylamino, hydroxyl, hydroxyloweratkyl.

"~ Reaction of either the formula (1) 2-(2-1mldazolm-z-vl)pyﬂdme of the formula (VIll) N-substituted
imidazolinone derivatives, described and illustrated immediately above, wherein A is CH,;, CN or COOR,
provided that R, is as described above, excepting that it cannot be an unsaturated alkyl group, B is R,CO or
RSO, and Y or Z cannot be alkylamino, alkyithio or diaikylamino; with an excess of m-chloroperbenzoic
acid in the presence of an inert sofvent such as mathylene chloride, at refluxing temperature, yields the N-
oxide corresponding to the pyridine derivative utilized as startiong material. The reaction may be illustrated
45 as follows: .

x : } A
Y\o \ / | . Y\o/ \-/
50 1 r. B-Chloroperbenzoic 1 R
' A / 2\
27 \z( \ A\ / Rl aeld A GV NS al
! 2 ) " i ! 2
* LY . ° Y
: B B

wherein A is CH;, CN or COOR; is as described above excepting that R; cannot be an unsaturated alkyl
group; Bis COR, or SO;R,, Ry, Rz, Ry, Rs, X, Y and Z are as described above excepting that Y and Z cannot be
¢o alkylamino, alkylthio or dialkylamino.
Hydrolysis of the thus prepared N-oxide using a strong base such as sodium hydroxide in a lower
aicoho! yields the corresponding N-oxide in which B is H.
Advantageousily, formuia (I} esters in which B is hydrogen; W is oxygen and A is COOR; wherein Rgis a
saturated C;—Cy, alkyl, C;—Cgq cycloalky! or benzy! substituent, and R,, Rz, X, Y and Z are as defined above;
65 can be prepared by reaction of the corresponding acid, i.e., where A is COOH, with an appropriate alcohol

8




j-to 5-8 with sod.llzum i C and—ttrgrproduce extfr adiéa,

£ 0 041 3 [err] 15 toluene 20 25 [err] 30. [err] 35 40 45 [err] 50 55

f wherein Ais COOR3 and R3 is a substituent other than hydrogen or a

- salt-formng cation, and Rl, R2, X, Y and Z are as herei nabov scri bed.
In still another enbodi ment for the re aratlon of the fornul b)
2-(2-inidazolin-2-yl)pyridines el #23 he present invention, the

| cycl i zaty tRélpredendd of AEARE Mrhodht SR lstrSHgMriddrdi gcv@&t:l%s ‘Eﬁ RoLi&sH smyunt: didT e daa (V1)

- usi

eis

a tempstatifrebediecp A BIOC isd 126! FeltedefidntRayaad @didwvs:0xychl ori

accbnyl i shed. The reaction 60 m xture is stirred at roomtenperature from

abovJ’four to ei ghtXhourgognd then the [err] renovid i @cuo The
_renalnlng reS|dd§‘ys\d Spersed in an organic sd{%gn\ s toluene. The

solvent is renoveq§ ary the residue dispersed in and heated to between

[err] and [err]. At co i ng, theR & the a o m ytur®,is adjusted
9 1 i x¥
ho met hyl ene

Hk-l n#——ﬂ-o

wherein R; is C;—C;; alkyl, C,—Cq cycloalkyl or benzyl; and R,, Ry, X, Y and Z are as defined above.

15 The formula (1) acid as shown immediately above whers A is COOH; B is hydrogen; W is oxygen and
Ry, Ra, X, Y and Z are as defined above, is also readily converted to the corresponding methyl ester by
reaction with diazomethane at a temperature between about 0°C and 25°C. The thus prepared methyl ester
may then be reacted with an alkali metal alkoxide such as a sodium or potassium atkoxids, for convenience
shown as R;ONa, and an appropriate alcohol represented by the structure R;OH, wherein R; is C;—C,, alkyl

20 optionally substituted with one C,—C; alkoxy, Cy—C¢ cycloalkyl, benzyloxy, furyl, phenyl, halophenyl,
loweralkylphenyl, loweralkoxyphenyl, nitrophenyl or cyano; Cs,—C,, alkenyl optionally substituted with
one or two C,—C; alkoxy, pheny! or halogen groups; Cs—Cg cycloalkyl optionally substituted with one or
two C,—C, alkyl groups or with C,—C,, alkynyl optionally substituted with one or two C,—C, alkyl groups.
The above reactions may be illustrated as follows:

X

2
X X
} coon ¥ coocr
AN 1"\ '\ /
" i CH,¥,
NN A L AN
H&__J{'*: HL——J-—Rz
N .
Yo o
COOR
' 3
y |
w0 N \,-,/ R,OH /R ONa
NN N 1 )
Y
z N/ s,

45

N
4

wherein R, R., Ry, X, Y and Z are as defined above.
Conversion of the above-identified formuia {l) esters to their corresponding acid addition salts is
50 readily achieved by treatment of said esters with strong acids, particularly strong mineral acids such as
hydrochioric acid, sulfuric acid or hydrobromic acid.

Where the hydrohalide acid addition salts are desired, the formula (1) ester, wherein A is COOR; and R,
is other than hydrogen or a sait-forming cation, and R, R, X, Y and Z are as described above, is dissolved
in an organic solvent such as methylene chloride, chioroform or ether. Addition of at least one equivalent of

55 acid to the thus-prepared solution then yields the desired acid addition sait. The reaction may be illustrated
as follows:

65
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2. H
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S chloride to give the desired fornula (lb) 2-(2-imdazolin-2-yl)pyridine
The reaction can be graphically 65 illustrated as follows: 6 0
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When the sulfuric acid salt of the ester is desired, the formula (I} ester is generally dissolved in alower
30 aliphatic alcohol such as methanol, ethanol, isopropanol or mixtures of the above with water. Treatment of
the mixture with at least one equivalent of sulfuric acid yields the sulfuric acid addition salt of the formula
() ester.
: In a further embodlment of the invention, the formula (l) compounds, wherein A is COOR; and R; is
hydrogen and R, R, X, Y and Z, are as defined above, except that X, Y and Z cannot be NO, or haiogen, can
35 be prepared by hydrogenolysis of the benzyl ester of the imidazolinyl pyridine shown in formula (XV),

~ wherein Ry, R, X, Y and Z, are as above-defined employing a palladium or platinum catalyst. in this
reaction, the formula (XV) benzyl ester is dissoived or dispersed in an organic solvent, such as lower
alcohol, an ether such as dioxane or tetrahydrofuran, toluene or xylene. The catalyst, preferably pailadium
on a carbon carrier, is added to the mixture and the mixture heated to between 20°C and 50°C. The heated
mixture is then treated with hydrogen gas to yield the desired acid. The reaction may be graphicaily
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hydroxam ¢ acid. These reactions nmay be graphically illustrated as
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’ where Ry is other than hydrogen or a sait-forming catlon, and Ry, R,, X, Y and Z are as described-with
.. referenca to formula (I).
The formula (l) acids wherem Ais COOH B is hydrogen; W is oxygen and X, Y, Z, R, and R, are as
B described, can be prepared by reaction of the appropriately substituted formula {(XVill} imidazolinone with
40 alkyl lithium, preferably-in the presence of an inert solvent such as tetrahydrofuran under a blanket of
nitrogen at a temperature between about ~70°C and —80°C. The thus-formed mixture is then treated with
hexamethylphosphoramide and carbon dioxide preferably in an inert solvent such as tetrahydrofuran, to
yield the desired product. Where it is desirable to obtain the formula (I} pyridine derivatives in which A is
CH; and X, Y, Z, R, and R, are as'stated above, the formula (XVill) imidazolinone is treated in the same
45 manner as described for the preparatson of the acid, excepting that methyl iodide is substituted for the
carbon dioxide. If dimethylformamide is substituted for the methy! iodide, the corresponding formyl
derwatlves are obtained. These reactvons may be illustrated as follows:

o ¥ : A = COOH
10 o ' :
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: 20 appropriately substituted forrmula (1) 2-{2-imdazolin-2-yl)pyridine with T _
v an excess of acyl halide, acyl anhydride, or sulfonyl halide, alone o a !
tl.. sol vent such as pyridine or toluene at an el evated tenperature betwe )

i about [err] and [err]. The reacti o® @41 B83graphically illustrated as
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The reaction may be illugfrated 45 as follows: 50 [e§L @rein Ais

[err],CN or [err] is as deschyhed above excepting that [errf cannot be an

unsat urated al kyl grouQ' Bis [€rr] or [err], X, Y and ZRye as descri bed

above excepting that Y Yhd Zz cannot be 60 al kyl am nogvigl kyl t hi o or

di al kyl am no. Hydrolysis of the thus prepared N-oxide using a strong base
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appare

In practice, it is found that the formula {ViI} 3(2H),5-diones can be reacted with at least one equivalent of

25 an appropriate formula (V). R;OH alcohol in the presence of its alkali metal alkoxide or in the presence of

triethylamine as catalyst to yield the formula (I} pyridine ester corresponding to the aleohol used. The

reaction is preferably conducted at a temperature between about 20°C and 50°C in the presence of an inert
aprotic solvent, such as tetrahydrofuran or dioxane. The reaction may be illustrated as follows:

X o _
Y o
— N —F HsOH
25 ~ l Sy R 1
Rz E

(Vi) . ' (16}

wherein R; represents a substituent as described above, excepting that hydrogen and salt-forming cations
are excluded, and Ry, Ry, X, Y and Z, are as described above.
Further the compound of formula (Vi) may be reacted with at least one equivalent of an amine of
45 formula R¢NH,, in the presence of a lower alkyl alcohol or an aprotic solvent at a temperature between
about 80°C and 125°C, whereby the corresponding pyridine acid amide is obtained.
The formula (VIl} 3(2H)5-diones are also readily converted to the formula {Ib) 2-(2-imidazolin-2-
yl)pyridine derivatives wherein Ry, R;, X, Y and Z, are as described above; W is oxygen; B is hydrogen, and -
A is acetyl, benzoyl, trimethylphosphonoacetate or hydroxymethyl; by reaction thereof with methyl
50 magnesium bromide, phenyl lithium, sodium trimethyl phosphonoacetate or sodium borohydride;
respectively. The methyl magnesium bromide, pheny! lithium and sodium trimethylphosphonoacetate
reactions are preferably carried out at a temperaturs between about —50°C and —80°C, in the presence of
an inert solvent such as tetrahydrofuran or dioxane under a blanket of inert gas, such as nitrogen. Reaction
- of the above-said formula (Vil) diones with sodium borohydride is relatively mild. The reaction does not -
56 require a blanket of inert gas and can be conducted at temperatures between about —10°C and +15°C.
Reaction of the formula (Vi) diones with at least one equivalent of acetone oxime yields the acetone
oxime ester of the formula (I} 2-(2-imidazolin-2-yl)pyridine where A is COON=C(CH,),, B is hydrogen and
Rq, Rz, X, Y and Z, are as described for formula (I} pyridine derivatives. The above reaction is generally
conducted in the presence of an inert organic solvent such as toluene, benzene or xylene at a temperature
60 between about 40°C and 80°C. :
The above reactions are graphically illustrated below:

C b

[

65

12




3

. saturated [err] alkyl, [err] cycloal kyl or benzyl substituent, and [err] X
Y and Z are as defined above; 65 can be prepared by reaction of the

. corresponding acid, i.e., where Ais COOH, with an appropriate al coho
in the presence of a catalytic @041t 628 a strong mneral acid such
. hydrochloric acid orysulfuric acid, at a tenperature between about 508§
“[err]. The regctifon Rmy bed'l |l ustrated as follows: 5 10

[er wher ei n'Y &t r\l/i‘i# ery4 alkyl, [err] cycloal kyl or benzyl; and [err],
X, nd Z are las flefilned! above. 15 The fornmula (1) acid as shown i
I el atel y a?b\?ﬁ/v\,her i s1COOH, B is hydrogen; Wis oxygen and [err], X
Y and Z are as defined a e, is also readily converted to the .
correspondi ng nethyl ester by reackpQ@eadeish di-azonmethane at a tenperature

" between about OC and [err]. The thos—prepared nethyl ester may then be
~reatted with an alkali netal alkoxCBgMgRrch as a sodi um or potassium

al koxi de, for. conveni ence show%.asla{,@,w]] 1igkdman appropriate al cohol
represented by the structure R30H, wherein R3 is [err] alkyl 2a optionally
substituted with one [err] al koky, Spelm te{nethyl BhosPRAPASRERSE furyl ,
phermyl , hal ophenyl, | oweral kyl ph.enggml ower al koxyphenyl , nitrophenyl or
cyano; [err] alkenyl optionally substi4uted with one or two [err] al koxy,
phenyl or hal ogen groups; [err]scygabpadten yoptionally substituted with one
or two [err] alkyl groups or with [err] aP?<ynyI optionally substituted with’
onezor two[err] al kyl groups. The above reactions may be illustrated as

follows: 25 X R ¢ . : X | COOCH
[err] 35 A A in Formula I
N N\,
| n 1. cocua
25 N N - 1
A
: / P/ \o/ \1-——R 2. COC_H
. 2 68
“‘L'" N\, 3. COCH-COOCH,
30
. (oc,),
4, cnzon

35

5. COON=C(CH,),

-, wherein Ry, Rs, X, Y and Z are as described above.

v Formula (I} compounds, wherein A is COOR; and R, represents a salt-forming cation such as an alkali

40 metal, alkaline earth metal, ammonium or aliphatic ammonium and Rj, R,, X, Y and Z are as described

above, can be prepared by dissolving the formula (l). 2-(2-imidazolin-2-yl)pyridine acid in an appropriate

solvent and, thereafter, treating the solution of the acid with one equivalent of salt-forming cation. For
compounds in which the salt-forming cation is an inorganic salt such as sodium, potassium, calcium,
barium or the like, the formula () acid may be dissolved or dispersed in water or a lower alcohol or

45 mixtures thereof. One equivalent of the salt-forming cation generally in the form of the hydroxide,
carbonate, bicarbonate or the like, but preferably as the hydroxide, is admixed with the solution of the
formula (i) acid. After several minutes, the formula (I} compound, wherein R; is the inorganic salt-forming
cation, generally precipitates and can be recovered from the mixture by either filtration or through
azeotropic distillation with an organic solvent such as dioxane.

50 To prepare the formuia (1) compound in which A is COOR; and R is ammonium or organic ammonium,
the formula (1) acid is dissolved or dispersed in an organic soilvent such as dioxane or tetrahydrofuran, and
the mixture treated with -one equivalent of ammonia or the amine or the tetraalkylammonium hydroxide.
Among the amines which may be used in the above-said reaction are: methylamine, ethylamine, n-
propylamine, isopropylamine, n-butylamine, isobutylamine, sec-butylamine, n-amylamine, /iso-

56 amylamine, hexylamine, heptylamine, octylamine, nonylamine, decylamine, undecylamine,
dodecylamine, tridecylamine, tetradecylamine, pentadecylamine, hexadecylamine, heptadecylamine,
octadecylamine, methylethylamine, methylisopropylamine, methylhexylamine, meathyinonylamine,
methylpentadecylamine, methyloctadecylamine, ethylbutylamine, ethylheptylamine, ethyloctylamine,
hexylheptylamine, hexyloctylamine, dimethylamine, diethylamine, di-n-propylamine, diisopropylamine,

é0 di-n-amylamine, diisoamylamine, dihexylamine, diheptylamine, dioctylamine, trimethylamine, triethyl-
amine, tri-n-propylamine, triisopropylamine, tri-n-butylamine, triisobutylamine, tri-sec-butylamine, tri-n-
amylamine, ethanolamine, n-propanolamine, isopropanolamine, diethanolamine, N,N-diethylethanol-
amine, N-gthylpropanoiamine, N-butylethanolamine, allylamine, n-butenyl-2-amine, n-pentenyl-2-amine,
2,3-dimethylbutenyl-2-amine, dibutenyl-2-amine, n--hexenyl-2-amine, propylenediamine, tallowamine,

65 cyclopentylamine, cyclohexylamine, dicyclohexylamine, piperidine, morphaline, and pyrrolidine. Among
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Treatnent of the m'xture wth a

3 further enbodi mrent of the invention,

[err] wherein [err], X, Y and Z are as defined above. Conversion of the
above-identified formula (1) esters to their correspondi ng acid addit i
salts is so readily achieved by treg gt ¢2f3 said esters with strong
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f e@r Addgraphisaitpllusgratet enifotlowsne equi val ent of 55 acid to the thus-prepared
' tion then yields the desired acid addition salt. The reaction may be
“illustrated as follows: 60 65 9., P 04dodR3 15
ilerr] ZQDV\hen the sul furic acid sa}‘t\g( the ester is desired, the fornula
1 (1) ester is generally dissolved Jn a | ower aliphatic al cohol such as
i met hanol, ethanol, i sopropanol ?rkglaﬂt\ur o}t he above with water.

S ne's i val ent of sulfuric acid
4 yields the sulfuric acid addition saltwgf dhe ¥ornul a (I') ester. In a

S Toxpula (1) compounds, wherein A

4 is [err] and R3 is hydrogen and R1, , X and Z, are as defined above,
~except that X, Y and Z cannot be NC2{or hal ogen, can 35 be prepared by
hydrogenol ysis of the benzyl ester off the imdazolinyl pyridine shown in

formul a (XV) _ Base
¢ e
Co0 !
2 Y\. /'\. /
I 1 b®
DY
7NN ALL
2
% b
Yo
wherein R;, R;, X, Y and Z are as described above, and b is the salt forming cation. 4
35 When R, and R, represent different substituents, the carbon to which R, and R, are attached is an

asymmetric center, and the products (as well as their intermediates) exist in d- and /- forms as well as d/-
forms. g

it should also be understood that the 2-(2-imidazolin-2-yl)pyridines and quinolines represented by P
formula (I} in which B = H may be tautomeric, while for convenience, they are depicted by a single structure
identified as formuia (1), they may exist in either of the isomeric forms illustrated as follows: . ;

A

o }5__.1\:‘2 : !
%0 OR .
Y\/T\. o
I
ZNNA L (1)

wherein A, W, X, Y, Z, R, and R, are as hereinabove defined and B is H. As such, both isomeric forms of the
2-(imidazolin-2-yl)pyridines and 2- (2-|m|dazohn-2-yl)qumolmes are meant to be included under the formula _
65 deﬁnmons : . _1
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fwherein [err], X, Y and Z, are as above-defined enploying a palladiumor . -ﬂ
tpl atinumcatalyst. In this reaction, the fornula (XV) benzyl ester is :
tdi ssol ved or dispersed in an organic solvent, such as |ower alcohol, a
get her such as dioxane or tetrahy@r@41r@28 tol uene or xylene. The cata
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eGHdEh}lon of a non-miscible solvent such as methylene chloride or
15 chloroform is not essentlal to the conduct of the above described reaction, addition of such a solvent to the
reaction mixture is generally preferred. Said reaction is usually carried out at a temperature between about

10°C to 70°C.

The cyclization of the formula (XII), hereinbelow, pyrrolopyridine acetamide yields the tricyclic formula
(1) imidazopyrrolopyridinediones which are intermediates for the imidazolinyl nicotinic acids and esters of

20 the present invention referred to above and represented by formula {ib).

The product of this reaction is predominantly the desired lmldazopyrrolopyrldmedlone (85%) together
with the isomer of formula (illa). Mixtures of this ratio of the two isomers generally give substantially
isomerically pure nicotinate product.

The cyclization reaction is preferably conducted at a temperature of from 80°C to 150°C in the presence

25 of a base such as sodium or potassium hydride or an acid such as an aromatic sulfonic acid and a solvent
which will form an azeotropic mixture with water, permitting virtuaily immediate removal thereof from the
reaction mixture as it is formed. Among the solvents which may be employed are toluene, benzene,
xylenes and cyclohexane. Bases which may be used inciude alkali metal hydroxides, alkali metal hydrides,
alkali metal oxides, tertiary amines such as diisopropyl ethyiamine, 1,5-diazabicyclo{3.4]nonene-5,1,5-

30 diazobicyclo[5.4.0lundecene-5,1,4-diazabicyclo[2.2.2]octane, tetramethylguamdlne, potassium fluoride
and quaternary ammonium hydroxide, such as trimethylbenzyl ammonium hydroxide and strongly basic
ion exchange resins.

Finally, acidic reagents which can be employed herein include aromatic sulfonic acids, such as p- -
toluenesulfonic acid, 8-naphthalenesulfonic acid or naphthalenedisulfonic acid.

. 35 The mixture of compounds of formula {Ill) and formula {llia) is then converted to formula (Ib), as
discussed above, with an alkali metal alkoxide and alcohol.

) The above reactions are graphically illustrated on Flow Diagram | below, when X, Y, Z R,.R;and R;are
as defined above.
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§ (VIl) 5-Himdazo[l, 2': 1,2]pyrrolof3,4-b]pyridine-
§ reaction with dicycl ohexyl carbodiimnmde (DCC). The re
8. conducked using approxi mately an equi nol ar anmount of the carbodiimde in

i the presence of a chlorinated hydrocarbon solvent at a tenperature between

.. 35 where R3 is other than hydrogen or a salt-formng cation, and [err], X_
+ Y and Z are as described with reference to fornula (1) . The fornul a ).
[ acids wherein Ais COCH, B is hydr q@? Vxéﬁ oxygen and X, Y, Z. [err]

& as described, can be prepared by reac %

8 formula {XVIIIl) imdazolinone vmtrﬁygg___ggggalithiunl preferably in
g: presence of an inert solvent such*as tetrahydrofuran under a bl anket
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the appropriately substi

m refis then treatdd wif®h hexanet hyl phosphoram de and carbon -di oxi de
pr&€rably in an i n&%t Nsal¥ent such as getrahydrofuran, to yield the

R2 are as stated

t he same 45 manner
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(VI1) 20 The formula (V1) "ﬂ

I5H- i m dazo[ ', 2':1,2]pyrrolo[3, 4-b]pyridine-3(2H), 5-diones are isoners of
the formula (111) i m dazopyrrol opyridinedi ones referred to above,
especi al ly useful in the prepar aj igyy @o variety of the fornula (I)
§2- (2-1m dazolin-2-yl)pyridine derivatives of the present

tbecone apparent fromthe
:t hat e formula (M) 3(2H),5-dio

i nvention,

ED) n practi ce, i
ngs can be reacted with at
in the presence

Fequiya¥ent of 2s an appropriate fofrmula (V). R30H al cohol

tof i4s alkali metal al koxide or in
E catal yst to weldtheformﬂa @)
F'al cohol used. The reaction |§jfr\ef
e about [err] and 500C in the pYes

E t et rrahydr of uran or di oxane. T}e ﬁeac

' X 35 S
P R [err] (V11) 4 4

he presence of triethylamne as
ridine ester corresponding to the
conducted at a tenperature between
an inert aprotic_solvent,
nCRMH, be il ust¥aded as fol | ows: 30
(C2H5) 3N

such as

excepting t hat

E wherein [err] represents a substitugnt as described above,
k. hydrggen and salt-formng cations.afe excluded, and [err],

[ as described above. Further the co
E with at | east one equival ent of an
E presence of a |ower al kyl al cohol
b bet ypen about 80C and 125C, where
. is obtained. The formula (V|I) 13(
i the formula (1b) 2-(2-inida MN-Z'
¥ X, Y and Z, are as described fabofe

X, Y and Z. are
yggd of fornmula (VII) may be.reacted
formula [err], i
an aprotic solvent at a tenperature
t he correspondi ng pyridine acid am de i
ignes are also readily converted to |§
r|d|ne derivatives wherein [err],
B i s hydrogen,
hydroxynethyl;

m ne of 45
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an inert solvent such as tetrahydrofuran or di oxane under a bl anket of
i nert gas, such as nitrogen. Reaction of the above-said formula (VI ;
di ones with sodi um borohydride is relatively mld. The reaction doe
require a bl anket of inert gas and0d cO4i1 B23 onduct ed at tenperaturesf b

gg Ce)ung[ i;lln?%l‘gienLS éiulthodl?gr ra? n qptfnl Jﬁﬁ[ﬂ% &;i IA/J Je)wa%bé%glglr:x% ttgr 2

formul a (dp- n%th@ aunmrdae?sahwby%wu)aqu é‘l&amhﬂra&etﬁmb Soltet Bre Re ur’at s
h@o gen biankkt pfaitroben th(y'eni apisometic naxtereafsthdbemﬂa (P%blanﬂ tquﬁle mulaa Q yuieds ne
| g9 tre f%w Hgﬁ qu QS'H y FS?" % nﬁl a!t'ttﬁo@nyl

an i nert m’ on h| dB% éf a or& ?;naﬁxc Flas toluene,

t enper at b 1.8 iﬂﬂﬁmﬁi& halide

gr aphi cak ryespdnhmg tdtaé fedwdwaknmracs 5'r03131ent of &.s%ai hﬂaaw&h Reas hrambia thén yields the
1. Cio MigBmul3 (I9).dihyMlodinydpyirelepyridine ®etam$@df ha reattion isgréigrablnéarriog leutinthe eresanes 15

4. NaBH°53" mﬁeq'\gg 13,2 (RI)A i n For

Reaction acetamide wuth 1 -d&azab«cyclo[5,4 Olundec-7-ene in an inert organic
solvent such as toluene or xylene at an elevated temperature between about 86°C and 125°C gives the
formula (lil) imidazopyrrolopyridinedione which may be heated with morpholine or an appropriate NH,R,

15 amine alone or in the presence of an aprotic solvent at a temperature of 80°C to 125°C to yield the 2-(2-
imidazolin-2-yl)nicotinamides. These reactions are illustrated as Flow Diagram il

FLOW DIAGRAM IT
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}:be_used in the above-said reacti
£ propyl am ne,
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met hyl pent adecyl am ne, net hyl oct adecyl am ne, et hyl butyl am ne,
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Shoul d al so be under st ood -t hat thpqﬁ1(323nidazolin 2-yl ) pyridi nes and

-whi |l e -for conveni ence, thHEWaPER

7the 2- (i m dazolin- 2- yl ) pyridinesf and 2-(2- |n1dazoI|n 2-yl)quinolines are

~qui-nolinic acid of fornula (1 X) anddformfia (X). This reaction is carried

- met hyl ene chloride, ether, chloroformor toluene. The thus-formed acids are ;g

35 When [err]and R2 represent different substituents, the carbon to 5
which [err] are attached is an asymretric center, and the products (a ;
as. their internediates) exist in d- arid 1- forns as well as dl- for

in which B=H my be tautoneric
- UEDY ngl e structure 40
ideptified as formula (1), they may exist in either of the isonmeric forns
il rated as follows: 45 [err] OR,50 60 wherein A, W X, Y. Z, [err] and
R2 "At® as herei nabove defined and B Is H As such, both isoneric fornms of

qui nol i nes tepresented. by fornula (1

meant to be i ncl uded under t#g tqnulgﬂ@5&(1) definitions. 14 0 041 623 é
One general nethod for the pre arm the fornmula (I) conpounds 3
I nvolrwes the reaction .of a qui ni an ydrlde of formula (XVI) ¥

her ei nbel ow, wi th an appropr ?fgr{;\s TBied a-ani noddeboni tril e of
formula (XVI1), hereinbel ow, i xture of the nonoani des of

d a

out -3 a tenperature between about [err] and [err] and preferably between
about [err] and [err] in an inert solvent, such as tetrahydrofuran,

t hen cycllzed to the correspondlng r gl opyridine acetonitrile,
' . . 3 .

20
R ONa
s . - S !\J/°\‘//. % )

NN AN
a (Nicotinate)
\o ; (1b)

[ B——-——-—n
5?. ' | o .- Y\/\/Y.\ . |
| | ' 1 J | ' (Picolinate)
'/—\(\‘cm‘m

- 58 . . ~_ 3

Advantageously, many of the formula (ll} 2-(2-imidazolin-2-yl)quinoline derivatives of the present

. invention can be prepared by the procedures described above for the preparation of the formula (1) 2-(2-
so.. - imidazolin-2-yl)pyridine compounds. For example, the - formula (XXXVIl) 2-(2-imidazolin-2-
yllquinolinecarboxylate esters, wherein R, represents a substituent other than hydrogen or a salt-forming
cation, and R,; R, X, L, M, Q and R, are as described above, can be prepared by reacting the formula
(XXXVIi) dione, with an appropriate alcohol and alkali metal alkoxide at a temperature between about 20°C

. and 50°C. In these reactions, as with similar reactions in which the formuia (I} pyridines are prepared, the
" g5 alcohol can function both as a reactant and a solvent, As such, a secondary solvent is not required, but can

21
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depicted by formula (Xl'), by heating the reaction m xture with an excess of l

acetic anhydride in the presence of a catalytic amount of sodi um aceta

pot assi um acetate. 10 In general, the above reaction is carried o

treating the reaction mxture wtlp gaqt iggzanhydride, acetyl chloride,

t hi onyl chI orlde or the | i ke and heatln said mxture to a terrperature

bet ween %%f hepp g ﬁ’rsa't’?'lSH‘I;EfFI it 'h@’efef?gait‘?%?ﬂ‘ﬂé’é "BYPIOBE WY di ne
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I or
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out atrea tenpe about 10C to [err] /{hae | Z 10f the
formula (XI1I) r@kfbelo%?\p'rolopyrldlne ac \/Mgtrlcycllc
formula (111) fazopyrrol opyri di nedi ones Wthh a‘e |nter diatés for the
i m dazol i nyl n| cotinic acids and esters of 20 the presert wention

referrgd to above and represented by fornmula (I b). The. product}d this
reaction is predom QBXXVII)t he desired im dazopyrrol op¥EKXNTedi one (85%
together with the |soner of formula ( 111a Mxtures of this ratio of the

t Wo |so i % Hqsa o pvitly t lar%ﬂsm*e hep gpeof
pronc %“9? %Hﬁﬁ i g,; Ei‘l A e
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65 Wherein R,, Ry, Ry, X, L, M, Q and R, are as described above.
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ﬁ;:'t ol uenesul foni c acid, 13-naphthal enesulfonic acid or naphthal enedi sul fonic
facid. 35 The m xture of conpounds of forrmula (111) and fornula (1113
ki s then converted to formula (I b), as discussed above, with an al kali

 al koxi de and al cohol . The above 6%%: i are graphically illustrated
:_FI ow Di agram | bel ow, when X, Y,YZ e%s and R3 are as defined above.

@:yc{ligqtipn} of Irarb@moyl quinolinecarboxylate ester, represented by formula (XXXIX), with phosphorus
ipentachioride at an elevated temperature between about 60°C and 100°C. The reaction is generally
et conducted in the presence of an inert organic solvent, such as toluene or benzene, and yields the
§ hydrochioride salt of the formula (XXXV!) 2-(2-imidazolin-2-yl)quinolinecarboxylate ester. Treatment of the
thus formed hydrohalide salt with base, such as sodium or potassium carbonate, then yields the formula
(XXXVI) 2-(2-imidazolin-2-yl)quinolinecarboxylate ester. The carbamoyl quinolinecarboxylate ester,
formula (XXXIX), used in the above reaction may be shown as follows:

10 } 4
COOR
. ¢ 3
NANANS
|11 B
5 e o s—CONHC—CONH
: < N/ N 2
* 2
7
(XXX1X)
20 . : _
wherein R, is a substituent as described above, but excluding hydrogen or a salt-forming cation and R,, R,,
X, L, M, Q and R, are as described above.
The 2-{2-imidazolin-2-yl)quinolinecarboxylate esters of formula (XXXVI) are also formed by cyclization
25 of the carbamoyl quinolinecarboxylate esters represented by formula (XXXIX), and having the structure:
¥ ¥ coor
* 3
KA __
%0 | | 1
Q/ \. /.Y'—CO —CONHZ '
R 2 '
7

36 (XXXIX)

X, L, M, Q and R, are as described above. Cyclization of the carbamoyl quinolinecarboxylate ester is
achieved by reaction thereof with a mixture of phosphorus pentachloride and phosphorus oxychloride. The
reaction mixture is stirred for several hours at a temperature between about 15°C and 35°C, and the POCl,
then removed in vacuo. The residue from this treatment is dispersed in an organic solvent such as toluene.
The solvent is then separated from the resulting mixture, and the remaining residue dispersed in water
heated to between 80°C and 100°C. After cooling, the pH of the aqueous mixture is adjusted to 5—86 with
45 sodium or potassium bicarbonate, and the product extracted into methylene chloride to give the 2-{2-
. imidazolin-2-yl}quinolinecarboxylate ester, formula (XXXVI). .
The formula (XXXVI) quinoline ester in which R, is as described above, but excluding hydrogen or salt-
E forming cations, and Ry, R, X, L, M, Q and R, are as described above, is readily converted to its
corresponding acid addition salt by reaction of said ester with at least one equivalent of a strong acid.
§0 Strong mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromic acid are employed aithough
organic acids may also be used. In practice, it is also found that the reaction proceeds most satisfactorily
when conducted in the presence of an inert organic solvent such as ether, chloroform, methylene, chioride,
or mixtures thereof. Sulfuric acid salts are generally prepared by this procedure, but substituting a lower
aliphatic alcohol for the above-mentioned solvents. '
56 Preparation of the formuia (I} 2-(2-imidazolin-2-yl)quinoline derivatives wherein A is COOH: B is
hydrogen; W is oxygen and R, R,, X, L, M, Q and R; are as defined, with the proviso that X, L, M, Q and R,
are not halogen or nitro, can be achieved by hydrogenolysis of the benzyl ester of the formula (XXXVI) 2-(2-
imidazolin-2-yl)quinolinecarboxylate. The reaction involves dispersion of the benzyl ester in an organic
solvent, such as described above for the hydrogenolysis of the formula (XV) benzyl ester in the 2-(2-
60 imidazolin-2-yl)pyridine series, and treatment of the thus-prepared reaction mixture with hydrogen gas in
. the presence of a catalyst such as palladium or platinum on a carbon carrier. The hydrogenolysis is
generally carried out at a temperature between about 20°C and 50°C. o
The acids of the formula (ll) 2-(2-imidazolin-2-yl)quinoline derivatives in which A is COOH; B is
hydrogen; W is oxygen and R;, R,, X, L, M, Q and R; are as described above, are also prepared by reaction
65 of a formula (XXXVI) ester, in which R; is a substituent as described above, but excluding hydrogen and

. O wherein R, is as described above excepting that hydrogen and salt-forming cations are excluded and Ry, R,
40
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salt-forming cations and R, Ry, X, L, M, Q and R, are as described, with at least one equivalent of strong
agueous base, such as an aqueous solution of an alkali metal hydroxide, at a temperature between 20°C

o and 50°C. The mixture is cooled and then adjusted to pH 6.5 to 7.5 with a strong mineral acid. Such

O treatment yields the desired acid.

N 5 Preparation of the formula () 2-(2-imidazolin-2-yl}quinoline derivatives in which A is COOR3; R; is a
sait-forming cation; B is hydrogen; W is oxygen and R;, R,, L, M, Q and R, are as described above, can be
prepared by dissolving an acid, represented by formula (ll) wherein A is COOH; B is hydrogen; W is oxygen
and R,, Ry, L, M, Q and R; are as described above, in an appropriate solvent and treating the thus prepared
mixture with at least one equivalent of a salt-forming cation. The reaction is essentially the same as

10 described for the preparation of the formula {l) pyridines in which A-is COOR; and R; is a salt-forming
cation. .
It should also be understood that the imidazolinyl quinolinecarboxylic acids and esters depicted by
formula () in which B is H may be tautomeric. i
it should also be understood that when R, and R, represent different substituents on the formula (ll) 2-
15 (2-imidazolin-2-yl)quinoline derivatives and the formula {XXXVIl) imidazopyrroloquinolinediones, the
carbon to which R, and R, are attached is an asymmetric center, and the products (as well as their .
intermediates) exist in d- and /- forms as well as d/ forms. R
[ Cyclization of the formula (XXXVIII) imidazopyrroloquinoline acetamide yields the tetacyclic formula i
(XXXVIl) and the formula (XXXVlla) imidazopyrroloquinolinediones which are mtermedlates for the i
20 formuia (1l) 2- (2-|m|dazolm-2-yl)qumolmecarboxylate acids and esters.
The product of this reaction is pred_ommately the desired imidazopyrroloquinolinedione together with
a small amount of the formula (XXXVlla) isomer. Treatment of the isomeric mixture with an alkali metal
alkoxide gives substantially lsomencally pure quinolinecarboxylate product. |
The cyclization reaction is preferably conducted at a temperature of from 80°C to 150°C in the presence i
25 of a base such as sodium or potassium hydride or an acid such as an aromatic sulfonic acid and a solvent
which will form an azeotropic mixture with water, permitting virtually immediate removal thereof from the 4
reaction mixture as it is formed. Among the solvents which may be employed are toluene, benzene, .
xylenes and cyclohexane. Bases which may be used include alkali metal hydroxides, alkali metal hydrides, i
~alkali metal oxides, tertiary amines such as diisopropyl ethylamine, 1,5-diazabicyclo(3.4]nonene-5,1,5-
30. diazobicyclo[5.4.0Jundecene-5,1,4-diazabicyclo[2.22]octane, tetramethylguanidine, potassium fiuoride and ;
quaternary ammonium hydroxide, such as trimethylbenzyl ammonium hydroxide and strongly basic ion Y
exchange resins.
Finally, acidic reagents which can be employed herein include aromatic sulfonic acids, such as p-
toluenesulfonic acid, B-napththalenesuifonic acid and naphthalenedisulfonic acid.
a5 The reactions are graphically illustrated in Flow Diagram iV,
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nmet hod for the preparation of the fornmula (I) pyridine derivatives inyvolves.
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Several routes are employed to prepare pyrroloquinoline acetamides represented by formula
{(XXXVHI). Preferably hydration of the pyrroloquinoline acetonitrile of formula (XXXX} is accomplished by
treatment with a strong acid such as sulfuric acid. This reaction vields the formula (XXXVIH)
pyrrotoquinoline acetamide. Although the addition of a non-miscible solvent such as methylene chloride or
chloroform is not essential to the conduct of the above described reaction, addition of such a solvent to the
reaction mixture may be preferred. Said reaction is usually carried out at a temperature between 10°C to
70°C.

Alternatively, the pyrroloquinoline acetamide of formula {(XXXVIHI) may be obtained by the Diels-Alder
cycloaddition reaction between substituted anthranils of formuia (XXXX!) and the dioxopyrroline
acetamide of formula (XXXXIl). These reactions are carried out in a wide temperature range: below 130°C
significant amounts of the intermediate aldehyde of formula {XXXXIH) are obtained, but at 130°C — 200°C
the pyrroloquinoline acetamide of formula {(XXXVIIl) is formed. Alternatively, the intermediate aldehyde of
formula (XXXXI} may be isolated and cyclized in refluxing xylene in the presence of an acid catalyst, such
as p-toluene sulfonic acid. This reaction yields the desired formula (XXXVill} pyrroloquinoline acetamlde
These reactions may be graphically illustrated as shown below on Flow Diagram V.
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0 041 623 In another general procedure, the 2-(2-imidazolin-2-yl)pyridine

acids and esters of fornula (1), can be prepared by reacting the

2- car boal koxyni coti noyl chloride of forrmula (XIV), hereinbelow, prefe
as the nmethyl ester and preferaly ygqqn formof the hydrochloride

w th the appropriate am nocarboxam Je epicted by fornmula (XI11). Th
reaction yields the carbanBiaWw PLAGRAMnYt ECONTENYRMa (XV), and is prefera
caprd.ed out in an inert blanket of gas such as nitrogen. The reaction
m@re is generally ,Fai ntained at a tenperature below [err] during the
redcsi on period, The & hus-forned carbaﬁyl picolinate, formula (XV),
her ei nbel ow, can M‘bec | spersed § i figrt non-protic sol vent such as
xyl ene or toluene apd rieat t o, abofjit [ —dnkerr] with 1, 5-di azabi cycl o-
[ 5. 4. Oundec- 5- ene he deeglCt i on yi e xture2of the formula (111) and
formala (lila), 10 i™Wdazopyrrol opyri difnedkpne i soners which can be used

W t hout separation i k.t he fol | ow ng redction, wherein the reaction mxture
is treated with an, a| IZa#i net al al koxide, in the presence of an al cohol to
yield a nixture of PREL ni dazol i nyl fThate and the i ni dazolinyl

pi cqkinate. The desired fornula (Ib) jicotinate can be readily separated
fromthe picolinate by neutralizing tjhe reaction mxture, preferably with
gl acial acetic acid, concentrating tHe neutralized solution and 4
chrofmmagraphing the resulting residueYon silica gel in 15 ether. Conversion .}
of the imdazolinyl nicotinate esters to the corresponding acids or acid it
addition salts can be readily achieved by the nethods previously described. }i
Simlarly, the imdazolinyl nigotimu acids can be converted to the !
correspondi ng al kali netal, agmmn um, orf or ?ni c anmmonium salts by the
net hods previously describ !37 ZOLL, lMISr_é';ﬁ‘,r Lon of the fornmula (1) acids
and esters, by the route d(ca%:.rib.d atlove /1 %Q%hi cally illustrated in
Fl ow Di agram 11| bel ow. FL
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A variety of routes may also be employed to gbtain the formula (XXXX) pyrrologuinoline acetonitriles
depending on the nature of L, M, Q and R, substituents. _

55 The formula {XXXX) pyrroloquinoline acetonitriles may be prepared by reacting the appropriately
substituted anhydride (XXXXIV) with an appropriately substituted a-aminocarbonitrile of formula (XVI), to
yield a mixture of the monoamides of the formula (XXXXVa) and formula (XXXXV b} acids.

This reaction is carried out at a temperature between 20°C and 70°C and preferably between about 35°C

and 40°C in an inert solvnt, such as tetrahydrofuran, methylene-chloride, ether, chloroform or toluene. The

so thus-formed acids are then cyclized to the corresponding pyrrologuinoline acetonitrile, depicted by formula

{(XXXX). This is accomplished by heating the reaction mixture to a temperature between about 75°C and

150°C yvith an excess of acetic anhydride in the presence of a catalytic amount of sodium acetate or
potassium acetate. "

In general, the above reaction is carried out by treating the reaction mixture with acetic anhdride, acetyl

65 chloride, thionyl chioride or the like, and heating said mixture to a temperature between about 20°C and
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100°C. The above reactions are iflustrated graphically on Flow Diagram VI below, wherein R;, R2, X, L, M, Q
and R, are as defined above.

O’ o FLOW DIAGRAM VI

w? NFN, \ !
7o ’ J " A * NH,~¢—CN
AT :
)
) 7
4 (XXXXIV) : $.4'299)
20
b1 jeoon I comcn
/ { ) { ]
&_I/ \I/ \ﬂ . H_‘I/ \f \.I/ 2
N R AW WA
1 CONE—C—CN 1 COOH
7 7
- 2
(XXXXva) ( XXXXVD)
(cnsco);o
¥

{xxXXX)

A preferred route to pyrroloquinoline acetonitrile of formula (XXXX) is the Diels-Alder thermal
cycloaddition reaction of an appropriately substituted maleimide of formula {XXXXVl) with an
appropriately substituted anthranil. In this route X must be hydrogen.

The outcome of this reaction is dependent upon the reaction temperature. intermediate of formula

. {XXXXVII) is obtained at ~55°C. As the reaction mixture is heated further, to temperatures between 55°C
and 130°C, the intermediate of formuta {XXXXill) aldehyde is obtained. If the reaction is conducted in the
presence of an aprotic solvent such as o-dichlorobenzene, and the reaction mixture heated to between
140°C and 200°C, the reaction yields the pyrfoloquinoline acetomtnle of formula {XXXX). The reaction is
iHustrated on Flow Diagram Vi below
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Advant ageously, many of the forrmula (11) 2-(2-im dazolin-2-yl)quinol

derivatives of the present invgnggpng2an be prepared by the procedur
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tL, M O or [err] is a substituent other than hydrogen; hal ogen, [err]
¥ al kyl, or[err] alkoxy, X is hydrogen; L, 20 M Q and [err] each represent
& nenbers selected fromthe group consisting of hydrogen, halogen, [err
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Yet a further variation, useful for synthesis from anilines bearing electron donor substitution in the L,

M, Q and R;, positions or one halogen or CF; function, is the interaction of o-alkyl or arylthiomethylanilines

formula (XXXXIX) with a bromomaleimide of formula (3XXXXX) to give the maleimide of formula (XXXXX1}

which is oxidized to the maleimide of formula (XXXXXH). The maleimide of formula (XXXXXIl} is then

35 cyclized in an acid catalyzed reaction to yield the pyrroloquinoline acetonitrile of formula (XXXX). The
teactions are graphically illustrated below. R,, R,, L, M, Q and R, are as defined above.
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‘0041 623 The fornmula (XXXVI) 2-(2-imdazolin-2-yl)quinoline-carboxylate

esters can-al so be prepared by cyclization of a carbanoyl
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then renoved in vacuo. The residue fromthis treatnent is dispersed in an
organi ¢ solvent such as toluene. The solvent is then separated fromthe
resulting m xture, and the renalnlnaﬂreékgue di spersed in water heated gé;)
between [err] and [err]. After co® e pH of the aqueous m xture
adjusted to 5-6 with 45 sodrmo&rm%ﬂn{@ﬁaﬁmme and the product
extracted into nethylene chl™ori

i m dazol i n-2- yI)qU|noI|necarboxyIate ester for la (XXXVI). The formula
(XM, quinoline esterf in which R3 is as descrr ed above, but excluding

hy @ en or salt- formijng cations, and [err] X, I}, M Qand [err]are as
descri bed above, is re dily converted to its cornespondi ng acid addition
salt by reaction of sawWd ester with at |east onejequivalent of a strong

aci d. »p0 Strong m neral acids such as hydrochloric acid, sulfuric acid, and
hydrobrontc aci are enployed aIthough organr acOais may al so be used. In

practice, und he reactio 09 eds fost, satlsfactorlly
when conducteﬂ.fn. e pre oflan inert ga |C'SU+ment lsuch as et her,
chloroform ne herne or| 60N m xt ures th redf. Syf ¥c acid salts
\S
ab

f
are g&herall red by- p ocedur e, 1 I ng a | ower
aliphatic al coh nti oned soI 55 2pr epar ati on of
the formula (11) ntdazol|n 2-yl ) qui nol i derlvatlves wherein Ais

COCHngB S hydro en Wis oxygen and [err], X, L, M Qand R7. are as
defin®, with t othat X, L, M nd dx@kkkveye not hal ogen or
nitro, can be acﬁpgggdtﬁy hydrogenolysr of the bewgeP ester of the formula
(XXXVI) 2-(2- imdazolin-2-pda gy pol iflecar boxyl ate] The reaction involves
organi ¢ sol vept, such as descri bed

e formula (XV) benzyl ester in the 2-(2-

i es, and treatnent of the thus-prepared

60 i m dazolin-2-yl)pyridine

;- reaction mixture wWth hydrogen gas in the presence#of a catal yst such as

pal I adi um or plati numon a carbon carrier. The hydfogenolysis is generally
carri®d out at a tenperature between about 20C and [err]. The acids of the
formula (11) 2J nrd olin-2-yl)quinoline defivatives in which Ais COOH;
gnd [err], X, Lp M V}%md [arr] are as .descri bed

s descri bed aboyp. b n ﬁydrogen and 23

: =\ r
O (wun x B
- ™40

(xxXX) | (xxXX)

‘Another route to the 2-(2-imidzolin-2-yl)quinoline compounds of formula (ll), particularly useful in
synthesizing analogs in which the A group is varied, employs the 2-(2-imidazolin-2-yl)quinoline of formula
45 (XXXXXIX). This intermediate is prepared from quinolinecarboxylic acid of formuila (XXXXXVIIl} which is
converted to the acid chloride or anhydride and then reacted with either an appropriately substituted a-
aminocarbonitrile of formula (XVIl) to: give the formula (XXXXXX) nitrile, or with the aminoamide of
formula (XXXXXXI) to give the carboxamidoamide of formula (XXXXXXII). Cyclization of said
carboxamidoamide is accomplished by the previously discussed procedures, aithough cyclization with
60 sodium hydride in the presence of xylene is preferred. Introduction of a variety of groups, A, is made
possible by treatment of the 2-(2-imidazolin-2-yl)quinoline of formula (XXXXXIX) with metallating
reagents. Most organo metallic agents have some effect when two moles are used with the formation of a
dianion, but the yield and reaction composition is dependent upon the nature of the organometallic
reagent, reaction solvent, reaction temperature and the electrophile used to quench the reaction. In practice
55 organometallic reagents such as alky! lithiums are preferred and anion formation is obtained with methyl,
n-butyl, sec-butyl and tert-butyl lithium. Phenyl lithium and lithium diisopropylamide may also be
employed. Solvents must be aprotic and diethylether is preferred. Reaction temperatures employed to
form the dianion range from —78°C to 0°C with —30°C to —10°C preferred. Quenching-with an electrophile is
usually accomplished at —78°C to +20°C. If necessary, this is followed by acid treatment. All reactions are
60 run under an inert atmosphere. Examples of reactive electrophiles include: CO,, CICO,CH;, (CH,),NCHO,
CHZHCO, CgHsCHO, CHyl. The corresponding values for A in formula (lla) are COOH, COOCH,, CHO,
CH(OH)CH,, CH{OH)CgHg, CH,. Furthermore, following the quenching of the electrophile, the products may
be modified. Thus the aldehyde (A=CHO) prepared from a. DMF quench, reacts with hydroxylamine to
afford an oxime. The above route is also useful for the synthesis of A-COOH compounds by treatment of

65 the dianion with carbon dioxide.
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& 0 041 623 ﬂp?_ DIeAGRAHOL glepx@ptnqqc poy 4§ accomplished with peracetic acid or

15 tnifluoroperacetic acid, at elevate temperatures, | necessary.

The formula {I) and formula (ll) 2-(2-imidazolin-2-yl)pyridines and 2-(2-imidazolin-2-yl}quinolines and
the formula (N}, formula IV and formula (XXXVI} imidazopyrrolopyridinediones and
imidazopyrroloquinolinediones of the present invention are exceedingly effective herbicidal agents useful
for the control of an exceptionally wide variety of herbaceous and woody annual and perennial

20 monocotyledonous and dicotyledonous plants. Moreover, these compounds are herbicidally effective for
controlling weeds indigenous to both dry land and wet land areas. They are also useful as aquatic
herbicides and are unique in their effectiveness in controlling the above-said plants when applied to the
foliage thereof or to soil or water containing seeds or other propagating organs of said plants such as
tubers, rhizomes or stolons, at rates of from about 0.016 to 4.0 kg/ha, and preferably at rates from about

25 0.032 to 2.0 kg/ha.

ftis of course, obvious that rates of application above the 4.0 kg/ha level can also be used to effectively
kill undesirable plants species; however, rates of application of toxicant above the level necessary to kill the
undesirable plants should be avoided since application of excessive amounts of toxicant is costly and
serves no useful function in the environment,

30 Among the plants which may be controlled with the compounds of this invention are: Elatine triandra,
Sagittaria pygmaea, Scirpus hotarui, Cyperus serotinus, Elcipta alba, Cyperus difformis, Rotala indica,
Lindernia pyridoria, Echinochloa crus-galli, Digitaria sanguinalis, Setaria viridis, Cyperus rotundus,
Convolvulus arvensis, Agropyron repens, Datura stramonium, Alopecurus myosuroides, lpomoea spp.,
Sidda spinosa, Ambrosia artemisiifolia, Eichhornia crassipes, Xanthium pensylvanicum, Sesbania exaltata,

35 Avena fatua, Abutilon theophrasti Bromus tectorum, Sorghum halepense, Lolium spp., Panicum

dichotomifforum, Matricaria spp., Amaranthus retroflexus, Cirsium arvense, and Rumex japonicus,

Surprisingly, it has now been found that some of the formula (l) and formula (ll} compounds of the
invention are selective herbicides when applied to the foliage of plants or to soil containing seeds of said
plants at relatively low rates of appliction, i.e., at from 0.016 to about 2.0 kg per hectare, depending on the
compound used and crop treated.

In practice, it has been found that generally the formula (1) 2-(2-|mldazohn-z-yl)pyndmes are best suited
for use as broad spectrum herbicides, whether employed preemergence or post-emergence to the locus in
which weed control is desired. This is not to say, however, that all of the formula (I} pyridines are non-
selective. Actually, some of the 2-(2-imidazolin-2-yl)pyridines, particularly the five substituted formula (I}
<45 and formula (la), pyridines are selective in leguminous crops, particularly crops such as soybeans.

Similarly, it has been found that the formula (I) and (i) 2-(2-imidazolin-2-yl}quinolines are generaily

selective herbicides, particularly effective for controlling undesirable weeds in the presence of leguminous

crops such as soybeans. However, certain of the formula (I} and formula {ll) compounds are less selective
than others in this series.

50 it has also been found that several of the formula (I} and formula (Il) 2-(2-imidazolin-2-yl)pyridines and

2-(2-imidazolin-2-yllquinolines are effective as defoliants for cotton when applied at rates of appﬁcation

= between about 0.016 to 4.0 kg/hectare. The compound is applied approximately 5 to 15 days prior to the
anticipated harvest. At rates of application not exceeding about 0.01 kg per hectare, it has also been found
that certain of the formula (I) and formula (I} pyridines and quinolines are effective for increasing

&5 branching of leguminous crops and affecting early maturation of grains.

The formula {XI) pyrrolopyridine acetonitriles, formula (V) pyrrolopyridine acetamides formula
{(XXXX) pyrroloquinoline acetonitriles and formula (XXXVIil) pyrroloquinoline acetamides are useful as
intermediates for the preparation of the above-mentioned herbicidal formuta (1) and formula (ll}) 2-(2-
imidazolin-2-yl)pyridines and quinolines and the herbicidal formula (lll) and formula (XXXVIil)

" 60 imidazopyrrolopyridinediones and imidazopyrroloquinolinediones.

Since the formula (i) and formula {Il) imidazolinyipyridine and quinoline derlvatwes, wherein R; is a
salt-forming cation, are water soluble, these compounds can simply be dispersed in water and applied as a
dilute aqueous spray to the foliage of plants or to soil containing propagating organs thereof. These salts
also lend themselves to formulation as flowable concentrates.

&5 The formula {I) and formuia (l1) 2-(2-imidazolin-2-yl}pyridines and quinclines and the formula (lll) and

it
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ahd as granular products. Preparation of the granular product can

be achieved by dlssolvmg the actlve compound in a solvent such as methylene chloride, N-

- 20 methylpyrrolidone or the like and spraying the thus prepared solution on a granular carrier such as corncob
grits, sand, attapulgite or kaolin.

The granular product thus prepared generally comprises about 3% to 20% by weight of the active

ingredient of structures a, b, ¢, d, e of claim 1 and about 97% to 80% by weight of an inert granular carrier.

In order to facilitate a further understanding of the invention, the following examples are presented

25 primarily for the purpose of illustrating certain more specific details thereof. Unless otherwise noted, all

parts are by weight.

Example 1
Preparation of 5,7-Dihydro-a-isopropyi-a-methyl-5, 7-d|oxo-6H-pyrrolo[3 4-b]pyr|d|ne-6-aceton|tnle
- 30 To a stirred solution containing 212 g quinolinic anhydride in 950 mi methylene chloride is added at a
' moderate rate 167 g of 2-amino-2,3-dimethylbutyronitrile. The mixture had reached the boiling point of the
solution after about one quarter of the aminonitrile had been added and the rate of addition is adjusted to
maintain this temperature. After the addition the solution is heated under reflux for a further 4 hours. The
solution is cooled, filtered and concentrated to a thick oil. This oil is dissolved in 950 ml acetic anhydride,
35 6 g anhydrous sodium acetate added and the mixture distilled until the vapor temperature reached 118°C
when the heating was continued under reflux for 3 hours. The mixture is concentrated in vacuo the residue
dissolved in 500 mi toluene and again concentrated. This is repeated. The residue is slurried with a mixture
of ether and hexane and the crude product which crystallizes collected (349 g). This is dissolved in 700 ml|
= methylene chloride and fiitered through a column containing 700 g silica gel and the product eluted with
40 methylene chloride. Concentration of the eluant gave 258 g of the desired product. An analytically pure
sample with mp 95—96°C can be obtained by the recrystallization of the product from ether-methylene
chloride. .
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as p-toluene sulfonic acid. This reaction yields the desired formla _
(XXXVI11) pyrrol oqui noline acetam de. 15 These reactions nay be A
graphically illustrated as shown b@ldﬁ/}‘ %:fl ow Diagram V. * FLOW
DI AGRAM V 20 30 35 30 [err] 40 45 :

(XXXVI1T)  6Qsii@ine Bpproprigte @hiho nfdrlesanalgbM¥ iRlcAfpaNe\n (hesldTé Wrs,@!éfﬁﬂdﬂind XXXI)
( XXXXI | ) fveblopyridlhes are prepared:

Q s | o ;\. 3

/
10 | % Ty
R, R, X Y 4 mp°C ;
15 CH, CH,q H H H 119—123
CH, CzHg H H H 95—97
CH, A H H H 69—73
* CH,3 CH,CH{CH(CH,), H H H oil
—{CH,)s— H H H 85—87
25 C,Hs C,Hs H H H 71—72.5
CH, CH(CH;), CH, H H 129.5—~131.3
CH; CH(CH;)Z H H OCH; 108—110
% CHs CH(CHa), _ H H cl . 94—96
Exampie 2

36 Preparation of 5,7-Dihydro-a-isopropyl-a-methyl-5,7-dioxo-6H-pyrrolof3,4-b]pyridine-6-acetamide
To 330 mi concentrated sulfuric acid is added portion wise with thorough stirring 298 g finely divided
nitrile so that the temperature did not go about 72°C. After the addition the temperature is adjusted to
_ 60—65°C and maintained there for 1 1/2 hours. The mixture is cooled, guenched with ice and finally diluted
QO with approximately 4 liters. After adding 454 g sodium acetate and cooling at 0°C for 2 hours the mixture is

filtered, the solids collected and washed twice with 500 ml water containing sodium acetate followed by
water to remove all the sulfuric acid. The solid is dried to give 289 g of product, mp 176-—~178°C. Material
made in a similar way and analytically pure had mp 188—190°C.

Employing the appropriate pyrrolopyridineacetronitrile in the above procedure, the followmg

pyrrolopyndmeacetamldes are prepared.
45

N
4
7/

S VB

R, R,. X Y z mp°C
55 ' CH, CH, H T OH H 203—5
| CH, CoHs H H H 158—161
CH, _A H H H 196—198
&0 .
Example 3

Preparation of 3-Isopropyl-3-methyi-54-imidazo{1’,2’,:1,2]pyrrolo[3.4,blpyridine-2-{3H), 5-dione '
A mixture of 50 g amide and 450 mi toluene is heated under a Dean-Stark water separator to remove
65 traces of water. To the cooled mixture is added 10.1 g of a 50% suspension of sodium hydride in mineral oil

36




4 45 (XXXVI11) A variety of reutes may al so be enpl oyed to obtain the

- formul a (XXXX) pyrroloquinoline acetonitriles depending on the nature of

5 Q and R7 substituents. 55 The formul a {XXXX) pyrrol oquinoline

cetonitriles may be prepared by r &.®4h&23he appropriately substituted

- anhydri deaddtkeixitre Ndafeld uitidr R TOIYE hadrS rie i Boidtioh itiReed cAHIbIMAA IR RIWHEleE Of

* flormul a ( ¥dnl the residud/is @yetalized RisiiRerslfoillid RmoRsIOHBecaEation aid e e Musid with
(PXXXXVa) gmnersmnmrleﬂ YGRoWR\fo [giv e&ﬁ;s dsprodﬁbtlvsmqhebnct-momawgs,aaam@tdnmm 9% the

foerat u ir ref erahl et ween apou

o 1° o Ex;c:gﬁgev@gmmqﬁeg ?8["?'3?& B GGl e e o T esebe""

ther, chl Orias ajcidatién dak bye&eveéfm.tﬁé? thel Jasl® rebQUnIRAAiuACdnd Potddshint m&xﬁ){(&-th%ed

tjo t he Coudidis paguiit pplyyiesutdricatid il 4 PRieACSIVBNRL Itrshbid bel epdenstand that af ok af

(IXXXX) . mogU¢S§ouese ondiigite Byt h"hle@\tla ghgve ihebtaines@and prgeraral thesecare upt gurified but

3 ra e I1G 4C S’

aﬁmg:: ?SEP? Elg %ogm hﬁw{ﬁn’;ﬁ rl%? pyr °|°§’¥ﬁ'a" tclar(l:alagqrrgll)éj ﬁ%lg lgwu“r\'\g?rﬁlﬁ?zg YIro FoP\érldmes are

- e

" pot assi um acet ate. In general t he above reaction is carried out by

= treating the reaction mxture withyacetic gnhdride, acetyl 65 chloride,

¢ thionyl’schloride or the |ike, and/ ea-' ng id mxture to a tenperature
. RBetween about [err] and 27 0! The above reactions are
o iillustrated graphically on Fl ovz ' -a-m-VI obeI%W ‘wher ei n [err] X, L, M
1 and R7 are as defined above. FL I AGRA VI 10 20
2
oo ° R, 4 mp°C
L CH, | CH h H H :
» ' -
£ —cl:_l-l—cmcnzcmcn,— H H H " 125—130
i CH, 7 CHCHJ: H H OCH, 1471475
s " 35 ' ;
13 : Example 4 i
5 . : Preparation of 3-Isopropy|—5-H-lmldazo[1 ,2':1,2]pyrrolo{3,4-b]pyridine-2(3H)-5-dione 3
4y ‘A mixture containing 52 g of 3-[(1-Carbamoy| 1,2-dimethylpropyl)picolinate, 1.77 mi 1,5-
3 : diazabicyclo[5.4.0]-undec-5-ene(DBU) in 400 ml xylene is heated under reflux under a Dean-Stark water i
é - 40 separator for 2 hours. The mixture is concentrated in vacuo and the residue is chromatographed on 400 g )
§ basic alumina. The mixture of desired products is eluted with methylene chioride and used without further i
b punflcatlon !
. ' Example 5
45 Preparatlon of Methyl 2- (lsopropyl 5-methyl-4-oxo0-2-imidazolin-2-yl)nicotinate _
i - *  To 20 ml dry methanol in which 10 mg sodium hydride had reacted is added 2.0 g of a'mixture of the
imidazopyrrolopyridines. After stirring for 16 hours, 0.03 g glacial acetic acid is added (to neutralize the
base), the solution concentrated in vacuo and the residue chromatographed on silica gel in ether. The faster
moving material, the desired ester, is obtained in several fractions, combined, concentrated and

i 50 crystallized from acetonitrile to give the imidazolinyl nicotinate, mp 121—123.5°C. An analytically pure
: sample crystallized from methylene chloride hexane exhibits a melting point of from 121—122°C.
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[err] 40 45 A preferred route to pyrrol oquinoline acetonitrile of fornula:
(XXXX) is the Diels-Ader thermal cycloaddition reaction of an
~appropriately substituted nmaleimde of fornmula (XXXXVI) with an
appropriately substituted ant hr $i041 623t his route X rmust be hydrogen.
The outconme of this reaction is depgpdgnt upon the reaction tenperature
| nt'er medpaitRn of Mdtyl f8lisoplofyEethy)-4-o%0-LilidkkdiaGnAdoibRs 1| . As the reaction

»~ Ur e IThislresttod thvbiuesitheciormation bfaecaliccompounest ofEgamijies srd dantholGdGtiod.he
¢ neitictir fermeitg the pigefinie ABOBWY | ) al dehyde is obtained. If the reaction is

c

Mducted in th presence of an aprotic solvent such as o-dichl orobenzene,
and t he reactlo ture heated to between 140C and [err], the reaction
yields the p r%th |n e acetonitrile of formula (XXXX) The reaction is
65 .|IIustra gramb®y|_begl ow. 28 t@igycl i23 Fl ow DI AGRAM VI
20 - 25 [e[_.L 260 xylene ‘intermediate

u(cn ),
. ’f 00CH, Mo OH
Z_' \ /&
_ -—-—CH(CH ), —
20
| —d
-+
",
H(CH_)
u I A
Y \}/ \H./ \o
Z—e
N \coocn
30

A mixture of 25 g amide and 1 mi 1,5-diazabicyclo-[5.4.0]undec-5-ene{DBU) in 500 m! xylene is heated
under reflux for 1 hour under a Dean-Stark water separator. The mixture is cooled somewhat, the water
separator removed, 100 mi anhydrous methanol added and the mixture heated under reflux for 1 hour. The

' solvents are then removed /n vacuo and the product isolated by chromatography as described in Example 5
.35 above to give 13.65 g product mp 120—122°C identical to that described in Example 5 above.

- Example 7 .

Preparation of Methyi 2-(5-|sopropyl 5-methyl-4-oxo-2-|mldazohn-2-yl)mcotmate Method A {Flow Diagram

pg.11)

. A mixture of 13.66 g of the nicotinate and 9.69 g phosphoms pentachloride in 110 mi dry toluene is
‘heated with stirring to 80°C. After 1 1/2 hours, the thick mixture is cooled, filtered and the solid washed with -
ether and dried. This is the hydrochioride salt of the desired product.

This salt is dissolved in 60 ml water; neutralized with sodium bicarbonate, the resultmg precipitate ;

removed by filtration, washed wnth water and air-dried to give the product identical to that prepared by the |

45 procedure of Example 5. Method B
s, ,COOCH o
7 \/ 3
- I lo : Hs 1. PCISI POC13> /' . COOCH
—coms¢-conn, 2 2% I /’K / By ‘

A%

cuCen, ) | N i e,

A mixture of 5.0 g nicotinate and 7.1 g phosphorus pentachforide in 40 ml phosphorus oxychloride is
stirred at room temperature overnight. The phosphorus oxychloride is removed /n vacuo, the residue
suspended in 40 mi toluene and again concentrated. This is repeated. Water (40 mi) is added to the residue
and the mixture heated to reflux and held there for 1 hour. After cooling, the mixture is extracted with

60 methylene chioride, the extract dried and concentrated to give 1.05 g of the desired product. The pH of the
aqueous phase from the methylene chloride extraction is adjusted to 5—6 with sodium bicarbonate
solution and the mixture extracted again with methylene chloride. The dried extract was concentrated and
the residue crystallized to give a further 2.65 g of the desired product identical to that described in Example
5. - : .

65 The following nicotinic acid esters are prepared by one-or more of the methods described above:
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CF3 function,

(XXX )

int

&

These reactions are graphically
for synthesis
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. 0 041 623 Conpounds of fornula (XXXX) bearing el ectron donor substitution

i onthe L, M Qand R7 positions, such as al kyl, al koxy, alkylthio,

; di al kyl anmi no, hydroxy and a single hal ogen nmay be prepared by reaction

[ an appropriately substituted mm% al cohol of fornmula (XXXXXII
anthranilic acid of formula ( i a bronmo (or chloro) maleim !

formula (XXXXX). 5 This reaction is conducted in the presence of aprotic

sol vent, such as isopropyl or t-butylalcohol at 00Cto [err] to yield

d @ tively, the hydroxynethyl anilinomal eimde of formula (XXXXXV) or

i Sy#pyrrolinyl anthranilic acid of formula (XXXXXVI). A variety of base
acceptors can be enployed in the above reactions, e.g., alkaline earth

" metal hydroxides, such as [err] BaO or sodium acetate. However, the

- reacti o:f\su. i @ many instances proceed satisfactorily gMthout theyaigl o the

base ac¢&ptd. 108 IOxidatiorRof the fornmula (XXRKXV) acohol@t &t

forrrul% DOOXXI BBl ) lal dehgde nmay! be accogpli shed Wsi r:g a witde variety bf

oxi di zFj& aflents &efplified @& pyridiniunchl oréchfomat e n mst hyg erf®

chlorid¢ or activated nmanganese di oxide in t-butanol. c,y§| i zaty o of the

al dehyd¢ of formula (XXXXI'I1l1) to the pyrrol oquinoline acetonitrile of

formul aj( XXXX) is achi eved by one of the nethods described above, such as

heati ng|sai d al dehyde to between [err]and [err] in the presence of an

aprotiG|gol yentr. - 6 . zCyclization ofrthe o-anklinrocarbexylic agd pf-

formul ajf( XXXXXVI) the acetoxyquinoline of formula (XXXXXVI1) is

acconpl fshed with acetic anhydride, triethylam ne and : ;

4-di nmet hyl am nopyri di ne at anbient tenperatures. MId reductive elimnation j

gi ves the pyrrol oquinoline acetonitrile of fornmula (XXXX). Hydrolysis in

war m agjieous azet oc aci & gi vestfor mul ax( XXXX) wker e X=COHgx f urtsherTzremcti on

w t h ph¢sphorus oxychl oride and pyridine affords conpounds where X is

chloring. These reactions are 20 illustrated in Flow Diagram VII| bel ow.
FLow DIAGRAM VI | | 25 [err]
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o
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R 30 ( XXXXXI11) ( XXXXXI'V) 35
£ © 0 40 [err] 45 [err] (XXXXXV) '
- ( XXXXXVI) .Oxi dation 65 31 0 041 623 FLOW DI AGRAM VI 11 (CONTINUED) [e
7 0 041 6237 20 (XXXXII11)
(XXXXXVI'1) Reduction 25 Another route to the 2-(2-imdzolin-2-yl)quinol
R conpounds of formula (I11), particularly useful in synthesizing analogs in
I whigh the A group is varied, enploys the 2-(2-imdazolin-2-yliquinoline of
] a or anhydride and then reacted with either an appropriately

_ i tuted a- (XVII1) to give the formula (XXXXXX) nitrile, or with the'
. am noamni de of
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formula (XXXXXXI') to give the carboxam doam de of formula (XXXXXXI1).
Cyclization of said carboxam doam de is acconplished by the previousl
di scussed procedures, although cyclization with 50 sodi um hydride in
presence of xylene is preferred g ?gyction of a variety of groups [
made .possi ble by treatnent of The i m dazol i n-2-yl)qui noline of
formula (XXXXXIX) wth netallating reagents. Mdst organo netallic agents
have sone effect when two nbles are used with the formation of a dianion,

mnonetal | ic reagent, reaction solvent, reaction tenperature and the

‘ectrophile used to quench the reaction. In practice 55 organonetal lic
reagentg such as allyl Jithiuns are preferred and anion formation is

obt ai Heﬁ wgt h gt hy, ﬁz-btkyl gec-but @ and t@rt-b&yl & i thium &henyl

@t he yield and reaction conposition is dependent upon the nature of the
ele

lit# dm, ang | i t i und di |,sop,r opyI am de may al so pe errnl qud Solnlenlt s nust be

apr @i cmand di eghyl et hes I"S preferred. gReacti og tengeraigures errplg,pyed to
formthﬁ dranlon raEge*'fr -[err] to [err] WlZSh[erl"] to -[err] preferred.
Quenching-with an erectrophl le is usually acconplished at -[err] to +[err].
| f nedessary, this is followed by acid treatnment All reactions are 60 run
under lan inert atnosphere. Exanples of reactive el ectrophiles include:
[err] {[err]. The corres onding values for Ain_forrmula (1la) are _COOH,
IcHE, CHFoH) Fer Furth&rmore, Fol lowifig t h& quénchi nd of* t he
el ectrjophil eg the pr oducts may be nodified. Thus the al dehyde (A=CHO
preparjed froma DV quench, reacts with hydroxylam ne to afford an oxi ne.
The aljove route is al so useful for the synthesis of A=COOH conpounds by

_%

treatn t f 65 therdianign with carbon. dioxidge. 32, Q 041 §23 Not all X,

L, [er?] sub ituents are conpatible with thls organonetal lic
procegs. Thus if the above nentioned substituents are Br, | or sonetines
fl uorijne, Conpetitive | oss of these groups occurs as well as replacenent ¢
t he 3-jproton of quinoline. Chlorine, however, is conpatible with this

progeqsr Vlen r x £ 1 T T T T T T T

h

CH(CHg,
A

GH(CH3)2
CH(CHg)»
CH(CH3)2
CH(CHg),
CH(CH,),
CH(CH3),
CH(CHg),
CH(CHgl

CoHg
~(CH,)-
CoHg

1
CaHg
3
CHgy
CHy
CoHg
CH3
CHg
CHy
Hy
CHy
Hg
CHy

OCH,

cl

NO,
CHy
CHg

>

CH,COOCH,
|
CH~0

CH,CH,CH,COOCHg
CH(CHg)COOCHg

Rs

CHy

C(CH 9)5C=CH
CH £=CH
CH,C=CH
CHg
CH,C=CH
CHo

CH

cH2
CHy~CH~-0
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L, M- Qor R7, is nethoxy conpetitive anion formation can occur ortho to
t he met hoxy group. Wien X, L, M Qand R end with an hydroxyl group this
can be protected by first formng a blocking group by. reacting the

conpound with for exanple t-butylgdiggqt gghsilyl chloride. The
above-described reactions are graphically illustrated on Flow Diagram I X

bel ow. FLOW DI AGRAM | X 10 15 2

1 [err] 20 ( XXXXXVI 1) | - (
{ ) O 2 30 35 [err] 45 (X
XXI'l1) 50 ' R-Met al el ectrophil

(X
7 ( I'la) 65 0 041 623 Several functional groups, A are prepared by an

al ter natli ye approach. Thus regction oé the
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§ ni ng
Neousl y
fare convenj
#substi t ue

finost readi®

fcondi ti ons,

$2-(2-imdaz
(1

i m dazopyrr
gipresent iQvg
t he control
fand perenni
it hese conpo
gL o both dry
#her bi ci dex
fabove- sai d
§tont ai ni ng
:iéhizones'or

|breferably
Epbvi ous tha

iM Qor [erd] position at [®Brr] using m chl oroper benoi ¢ aci d& Under

{H#of the quingline to the N-oxide can be acconplished by prior
zof the imdazolone ring wth,
fiacconpl i shed with peracetic_acid or 15 trifluoroperagetirc &ci ¢, a ¢ evated
it enper at ufe TifFnetestary. TThe formfa (1) ad fornula (11)

ag%i
o

’inidazopyrroloquinoIinedione of formula (XXXVIl1) with [ERR] affords the
2-(2-imdazolin-2-yl)quinoline esters of formula (XXXVI).
formula (I1) conpounds in which Ais
to the oxazoline group via reaction
triethyl phosphite in refluxing xylene. Forrmula (I11) derivatives, in which A
iis -[err] may be converted to the corresponding cyano derivative, i.e.,

4 =CN, by dehydration of the -CONH2 function. The majority of conpounds

In the case of
group, this may be cyclized
ve-identified conpound wi{h’5

4 Bt

, M Qand [err]substituents may be prepared by the procedures
utlined; however, anino, walkylam no, anddi al kyl agj ng cqBounds
ntly formed by Beductive &l kyl ati®n of tRe SppPopH ate M o

im the £, M Q Gr R7 10 ppsition.] Al kyl sdl fdnyl! cdnpdunds jare
¥ or fed®by °mi | dgoxi dat i orgyof t he gl kyi sul§f oyl Bgr Sup8 n& e L,
ese
N- oxidation of the quinoline nitrogen is mnimzed. Oxidation
N- protection
N- oxi dati on can now be

e.g., alerr] group;

in-2-yl)pyridines and 2-(2-im dazolin-2-yl)quinolines and the
), formula 1V and formula (XXXVII)

opyri di nedi ones and i m dazopyrrol oqui nol i nedi ones of the
ntiop afe.fxceegi ngly effgective rbi cidal &gemt stusef ulr for

of an exceptionally w de variety of herbaceous and woody annual
il 20 nonocot yl edonous and di cotyl edonous pl ants. Moreover,

inds are herbicidally effective for controlling weeds indigenous
| and and wet | and areas. They are al so useful as aquatic

el are Hnigue i@ their effectiveness in €onfroFlifkg FheT

bl ant s when applied to the foliage thereof or to soil or water
seeds or ot her propagating organs of said plants such as tubers,
stolons, at rates of from about 0.016 to 4.0 kg/ha, and

ht rates fromabout 25 0.032 to 2.0 kg/ha. It is of course,
rates of application above the 4.0 kg/ h@ | €vetScah & s be

i
I
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vBl ySki4J undesirable plants species;5ho®evar, 5r afesgof
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' 4 undesi rabl e plants should be avoi ded since application of excessive anmounts
jof toxicant is costly and serves no useful function in the environnent.
FAmong the plants which may be co r6ﬁ1 dwth t he conpounds of this
ginvention are: Elatine triandra, Sagittarlia pygnmaea, Scirpus hotarui,

g Cyperus serotinus, Elcipta a/ba, Cyperus difforms, -Rota/a indica,

4 Li nderni a pyridoria, Echinochloa crus-galli, Digitaria sanguinalis, Setaria

if art™

§ foliage of plants or to il
__ |eg Fat2f.0o@ 6F01H {o about 2.0 kg per hectare,
'§ dependi ng on the 40 conpound™

;? are non-
g particularly the five substlituted formula (I)
‘£ pyridines are selective in |l egum nous crops,

Cyperus rotundus,

iF st
‘'siifolia, Eichhom a crassipes,

:# hal epense, Lolium spp.,
.2 Amarant hus retroflexus, Cr
2 it has now been found that

-4 conpounds of the inventign

i wm ar vense, ang
% ob %h% for gl
& seFeqt Fvether b
cont i mi g deeds

14

i
‘g lowrates of appliction, i o
tSed afd croptr
4 been found that generally the formula (1) 2-(
$+ are best suited for use as |broad spectrum her
4 preenergence or post-emerggnce to the | ocussi

$ desired. This is not to say|, chowe¥er, &t hat Al
: sel ective. Actuallly, some of the ég(

.¥ soybeans. Sinmlarly, it hagq been found that t
$ 2-(2-inmidazolin-2-yl)quifolli Res afe generalty
“particularly effective for Jcontrolling undesi
| egum nous crops such as sdybeans. However, c
formula (11) conpounds are |l ess selective tha
It. has "al so been found t _several t he f
: | 2-(2-inidazolin-2-y!)pyr|din§s antt 2- (2-i nida
3 effective as defoliants for] cotton when appl

% between about 0.016 to 4.0 |kg/ hectare. The co
£ approximately 5 to 15 days |prior to the antic
¥ ap

qcation not exceeding gbqut 0.01 kg, per «h
c15 & & ¢
‘T I I I
S o o o
-~ £ £ L
= 5 o ] o
TS
L %
S
S|l © O o
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Convol vul us arvensi s, -Agropyron repens,
bni um Al opecurus mnyosuroi des, | ponpea spp., Sidda spinosa, Anbrosia
_ Xant hi um pensyl vani cum Sesbani a

exa/tata, 35 Avena fatua,  Abuti/on theophrasti,

Dat ur a

Bronus tectorum Sorghum

Pani cum di chot om fl orum Matricaria spp.

mex japoni cus. Surprisingly,
(1) and forrmula (11)
ci des when applied to the
of said plants at relatively

pated. In practice, it has

P- i m dazol i n-2-yl ) pyridi nes

bi ci des, whet her enpl oyed

h which weed control is

of the fornmula (1) pyridines
P-i m dazol i n-2-yl)pyridines,
45 and formula (la), -
particularly crops such as

ne formula (1) and (11)

sel ective herbicides,

rabl e weeds in the presence of
brtain of the formula (1) and
n others in this series: 50
prmula (1) and formula (I1)~
ol i n-2-yl)quinolines are

bd at rates of application
pound is applied .

pated harvest. At rates of
bctare, it has al so been found




{that certain of the formula (1) and formula (| pyridines and qui nolT nes

are effective for increasing 55 branching of |egum nous crops and -
gaffecting early maturation of grains. The formula (XI') pyrrol opyridine
f acetonitriles, formula (IV) pyrrol Opéﬂl di ne acetanides fornula (XXXX) p
4 pyrrol oquinoline acetonitriles andOf @%uB@3( XXXVI 1) pyrrol oqui nol i ne
acet ami des are useful as internedi at &xarh@ st he preparation of the
§ aboye- merfreparatich dfdelblydroctddridé sattwtrhethyi-2)5-iasptiody8-methyl-4(oké-2-irdid4zdlin-2-yl)-nicotinate
1 Yol i n-Pe BYr ﬁ?%&?’?ﬂ?ﬁ °é?r@l Ufnhﬁeﬁtq%rwééxamnt& St @0 'Hieqﬂl!ﬁfc?ladéﬁd shoyammeshylere 1)
mﬂ\fgn tlon ﬂ) grllqﬁgypfrkﬂaﬁﬁ j nfor about 20 minutes.

xtu ﬁ he pro ich i |the efrand dr||ed to |IV|6 1.90°
i i dazopxgafq a,qaaw M@ an@ﬁes a;\een ¢
$ i m dazol i nyl pyridine and qui noline er| vatlves vvherel n RBis a
h salt-form ng cation, are wat er sol ublEgampid®@se conpounds can SI rrply be

g di spersecf'q ratign "5d et 'ﬂ@"%tz imidagelis- 'é‘é}l!i a;gh foI i age of
3 e 3.
| piancs na§m?sfff i %g%fflﬁgv‘é?’ gl o a o ol
lend the bdr .@ﬁmna 3ridbhvdfed hychiR L.@acmp i pobly prcie eorm
formul a (this isvBlovedbitiltratidnl Wished with 20rhiChaTed ] foildwad by J00pirektdr fridriadi givgi18.07 § Nes
§ and t he fagidsrow tﬁ&(—ﬂ?ﬂ"g Talndxagdal is dt&o@qqun 3803 rhqthytgﬂeahl(u)@éxfmere)i {to remove a small
i m dazBpyednd NanBsidi q Wc?ﬁtmfﬂﬂ%% PdPﬁhéel‘ﬁcﬂ“f %mi’eyo';éﬁ’rf: daheo be
| for mul at SBRMICAERYS 57RP ‘E)&B’é?asfe PY SENEBIEERY Pt ma'gﬁﬂ Pepfang-hexane, mp
concentr at es, gr anul ar fornul ations and the Iike. Wattabl e powders can be
prepared by grinding together about B&fpleiod5% by wei ght of a finely

2 di vi ded Sedpprdtioned?-(5-lsopropyiérmesiont-Hroxas2- ha@ﬁzqﬂn Z-V@emtmma@é di at omaceous earth

OI’ at t apU| To(bO 9 3% l{eﬂzygos yiagheri ntj on u|v nt_of hydroden eeilcgt sly§tg fes
o e R R

so iu | ingkias 5.m a;,da% ed|ﬁ)E ygwel g o a surface actlve agent,
# not ablas a nmwomwtngsumfaehaue bvtﬁejeﬂmvamemodsyl phenoxy pol yet hoxy et hanol

nonyl phenoxy pol yet hoxy ethanol or the like. A typical flowable Iiquid can
be prepared by adm xi ng about 40‘V}9§( )moght of a active ingredient with

30 _ . "_./KT
v—— -
Wi i T
R1 R: mp°C
35
O CH, . C.H, 124—126°
I’ - —C|ZH—(CH2).'— 180—183°
40 CH
CHy CH, 204—205.5°
CH, JAN - 198—200°
45 .
Example 11
Preparation of Calcium 2-(5-isopropyl-5-methyl-4-0x0-2-imidazolin- 2-yl)mcot|nate

50 To 0.98 g of the acid of Example 9 partially dissolved ih 10 mi water is added, with stlrrmg 018 g
. calcium carbonate. After 10 minutes, the solution is filtered, the filtrate concentrated and the residue
treated with ether to give a crystalline product which is dried at 40°C and 25 mm pressure to give 0.88 g of
the calcium sait mp 265°C.
The sodium, diisopropylammonium, and triethylammonium salts are prepared in a similar manner.

55 The following salts can be prepared by the above procedure using the appropriate acid and the oxide,
carbonate, bicarbonate or hydroxide of the selected metal, alkali metal, alkaline earth metal, ammonia or
aliphatic amine.

60

. 65
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mitril s 30 To a stirr'&d solution containing 212 g quinolinic anhydride
= Jin 950" ™M et hyl ene chl ol_riiNgs "‘f 'gdded at a m)der%ge rate 167 g of
- ]12- ami no- 2, 3- di net hyl butyr‘om? N%  The mixture h&8 reached the boili ng

lpoint of the solution af¢gi, about one quarter ofwakhe am nonitrile had been
* Jadded and the rate of addition is adjusted to maintain this tenperature.

~lafter the addition the sofehsMh i s heated under'®e®8ux for a further 4 i
. fhours. The solution is cggl i] tered and concentrated to a thick oil.
: tThis oil is dissolved in‘egg’g:eﬁﬂcidgé)éﬁ"c anhydride, 35 6 g anhydrous sodium 3§

%-.'L::_acet ate added and the misicH,gNEj stilled until the-vapor tenperature reached = 3

90% by wei ght of an inert organic solvent, not®#y N nethylpyrrolidone,
N SOJ CH &FLCHY gum
‘ E ;- about 5% to 10% by eI gt sof a surface act™Ve agent, notably a

|5, 7- Di hydr o- a- i sopr opy! - & mey hyFHH( GH.di.oxo0- 6H py Pl ol of 3, - bl pyri di ne- 6-acet o

0 about 2% by weight of a gelling agent such as bentonite, 3% by wei ght of
di spersing agent such as sodiumlignosul fonate, 1% by wei ght of

ol yet hyl ene gl ycol and 54% by wei ght of water. A typical enulsifiable N
oncentrate can be prepared by di spOlbyngagbout 5% to 25% by wei ght of @
ctive ingredient of structures a, b, c, g e of claim1 in about 65%ta
[acetate or the Jike and dispersing 15

phior one, butyl ceIIosﬂHv

.,-'i ¢ surfactant suchnag an al kyl phenoxy @elineetigaxy al cohol. This
oncentrate is dispersed in water for application as a liquid spray. Wen

- the conpounds of the invE@®ion are to be used as h&®bi ci-des where soil

Er eatnents are invol ved, ojhe conpounds may be pr eggsed and applied as
granul ap products. Preparation of the granular preduct can be achieved by
di ssolving the active cokpound in a solvent such asnet hyl ene chloride, N
20 nmethyl pyrrolidone or the |ike and spraying the thus prepared sol ution
‘ion a granul ar carrier suth as corncob grits, sand>?®Bttapulgite or kaolin.
‘The grggul ar product thumggr epared general |y conpgiges about 3% to 20% by
‘wei ght of the active ingredient of structures a, b, ¢, d, e of claim1 and
:about 97%to 80% by wei ghy*ok _an inert granular carrier. In order to
ifacilitate a further undést bng of the invention, the follow ng exanples
lare prggsented 26 primarily®*Tor the purpose of illustrating certain nore
ispecific details thereof. Unless otherw se noted, all parts are by weight.
Exanpl e | Preparation of 27y '

1 180C*when the heating was continued under reflux for 3 hours. The nixture

o ._.)mcns | ~

.' n'c;H17NH3 -

: “ N —

- ; 0\.=./'-CH2NH3
£ % N\, ' _ |
[ Lo ) T

yre -

55 No—e '

7 X _

'\.._‘/--( cnz)dm:3

60 = : |

=

7 N\ _

.\o=-/.d( _C_HZ)ZNua - N g

65 3

ncentrated in vacudiQdeCH:N¥iCHue —

-—
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gel
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wfopriate anmino nitrile ar@HeRfiHa@HINbc anhydri de~tn the above procedure,
the foll ow ng pyrrolopyridiQ§§ repared: R2 _ X
Y z [err] 1%8ﬁ’?’NH’[err] H H
H ;0 119-123 [err] {(HOCH,CH,),NH, H H— _ H
95-97 O3 _ H H H
69-73 20 [err] H Fe2 4 H >225 4| [err]
H H H Feid 85-87 25 [ ¢4 l1se H
H /5 H 71-72.
' ! HOCH2CH2NH3 -
N
I e | -
20 o~
{C2Hs)NH. -
26 {CH3),CHNH, -
CH2=C(CH3)CH2NH3 -
(CH;),CHCH,NH; -
%0 CH,OCH,CH(CH3)NH, -
{CH3)sCNH, -
36 Example 12
Preparation of Methyl 2-{{carbamoyl-1,2-dimethylpropyllcarbamoyllnicotinate
. E . 9 R
| Q 2 -8 ~ cuom /\foocx%
it I “ ~CONH — s
£ i __'/ 2 CH 3ONa
e L}
& H
L \{ 8 H( CH3 ) 2 X\ ' 3
e ' ¥ E—-NH ~CONH,
45
- Sodium hydride {0.47 g of 3 50% suspension in mineral oil) is reacted with 500 ml dry methanol under
nitrogen. To this is added 51.4 g of the amide of Example 2 and the mixture stirred at room temperature
i so overnight. The mixture is concentrated, the residue dissolved in methylene chioride and the solution
i washed first with 150 ml water followed by 150 ml brine. After drying (Na,S0O,)}, the organic phase is
concentrated and the residue crystallized from ether to-give 47.85 g of product which is analytically pure
mp 108—-145°C with decomposition.
55
60
65

di ssolved in 500 ml toluene and again concentrated. This is repeated. The
residue is slurried wwth a m xture of ether and hexane and the crude
product which crystallizes collected (349 g). This is dissolved in 700
met hyl ene chloride and filtered thr Bu@A1a6231 umm contai ning 700 g sil

and the product eluted w,th 40 nethylene chi of L, [de. Concentration

the eluant gave 258 g of th tically pure sanple

with np [err] can be obtai nqenbyclidignhgecrystal li zatd on of the product from
@r-mag hyl ene chloride. 45 50 55 60 65 35 0 041 623 Using the
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| CH3

f’:. - ano™re nt ai neccachere for
i fice and fipdN
-} sodium acefat el and cooki ng aH

-{ way and ana

[err] CH3 H H 129.5-131. 3
[err] [err] H H 108- 110
30 [err] [err] H H g
94-96 Exanple 2 35 Preparation of@ 041 623 <
. i 5, 7-Di hydr o-a-isopropyl -a-net hyl -5, E-adi o‘%(o- 6H pyrrol o[ 3, 4-b] pyri di ne-{6 acg
1 am de Topgafhtibh of Ry PN & ) rg?{ﬁg added portion wise with
pth ughre;ht%i r'ri%g gﬁ@“g%%ﬁ%@”%&%@ '8 Y' ?rlb%éoyg‘(’)'c%ﬁ%? the tenperature did
I n%about 72C. After the addition the tenperature is adpgsted to 60[err]
1 1/2 hours. The mixture is cocgnige ,3q%enched with
diluted with approxi mat @ty ) iters. , FfNHyg 454 ¢
gn_2 heude-the m'ft@e i 8ufdd hered, the

t ai ni ng3sddi um

[err]

1 solids col iegtled and washed- t i ﬁnidh 500 m wat e C

| acetate fol |'owedcBy water to reno¥Badd | the sul furitya igdcyThe solid is

dried to gi \5&‘389 g of product(, Erg 176-[err]. Material madedin a simlar
(I ytircally pure had ﬁﬁ éS-[err] . Enpl oyi ng t heX propriate

pyr rol opyr irglh B@REaGhikeRicbhthihifg Els § BEd BIGEE gﬂ&l@ﬁdﬁ%f Kota, 8 €488 Plob3MinE D07 mi

-1 pyrroli® pyéth}dﬁnﬂﬁfﬁﬁ eﬁﬂ?ﬁﬁmleaé 6higdide Rati@d, undibr ritiigkd, dropwise a sofution containing 13.93
7 g anjing anddsg disclosed in (U.S. 4,017,50M3t such a ratq thatite temperaturislof the reaction mixtire

remains ‘TAS%OF . After 1 hour, ixture is filtgred, the solid washed with methylenpjchioride and
T58- 161 ?ﬁ% sgtgr% 1(d.e cg gfig‘nrp, mp|1[7.%§%° {decomp). A sample recrystarlﬁged froni\_pitromeptihanfggq MBS 60
. a . o

. Exanpke 3 Preparation o a'é-\fng%ﬁlpoﬁyl - 3-net hyl - 5H i m dazol |

', 2,01, 2] pyrrol o(3, 4, b] pyri di ne- 2- gxdple @- di one A m xture of 50 g am de

' - and 450 PrApanatian qf §d-Dihydieesisaptopyirtimethyl-5Deiorro-Stnykrolit dpyrideprcetioacid 0 r enove
'} 65 tracd®Bf’water. To the cooled mixture is added 10.1 g of a 50%
. suspegsi on of sod

I JIm ﬁydride in mneral oil 36
7\

:
o 3 s, ,COCH
I, l J0 + W S—coon —- 7Y s
o 2L s\ ,*—CONH—~COOH
- ¢ B B(CH,), Ny
H(CH,_)
¢!
+
35 .
E e 3
;- O | . y/ “s~coNa-L—coon
A - o A .
™ N Neoon . HCH;) .
A 3 ’
I ¥~¢—coor -~
45 N
W) ey,

To a stirred suspension of 18.4 g of the anhydride in- 760 mi of dry acetone is added, under nitrogen,
'16.2 g of (+)-methylvaline. After stirring at room temperature for 48 hours, the mixture is filtered and the
50 filtrate concentrated to give the crude intermediate. This material is dissolved in 500 m| acstic anhydride, a
catalytic quantity of sodium acetate added and the mixture stirred at room temperature for 5 hours. After
heating under reflux for 1.5 hours, the mixture is concentrated. The residue is dissolved in ethyi acetate and
washed with water. The dried extract is concentrated to give a dark syrup. A sample is dissolved in ethyl
acetate, treated with charcoal, filtered and concentrated. The residue is crystallized from methylene

55 chloride to give the product, mp 122—126°C [a]p?°= —7.73°C {c = 0.100, THF).

60

65
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%;naly5|s
4 somer 1la. Rigt
ecrystallizing the crude pro ronrhexane- met hyl ene chl oride np

The cyclisation can be achr ve? by either the basic reagent

ge
SodMef

re] g
and pot assi um hydr oxi de, or t di
#hcid in a toluene solvent: It should be un
Gproducts corresponding to Structuress|
fbeneral these are not purified but 1016§e
4§ he derived nicotinic acid esters. Enploylng the appropriate

goyrrol opyridine car boxani deFit he fol | oft ng i ni daz&WG r ol opyri di nes are

25

35

50

85

60

65

D 041 623 and the mi xture heated under reflux for 23 hours. The hot

bolution Is filtered, concentrated in vacuo where upon the residue is

Erystallized. The mneral oil is renoved by decantation and the solid

jvashed with hexanes and dried in vacuQ 0419623 45.5 g product which, by

S ap r oxi Tt ﬁ 096 e desrred I somer 11 and 10% t he undesrre-
V§ S re a

essent

Iuslig_the a?f)r%laﬁmamnﬂ @Hmﬂvlc anhydride and amino

Jr eagent p-tol uenesul fonic
ogl that a m xture of

a above is obtained and in
ctly for the preparation of

Jpr epared. 20 [err] —CH —CHICHT. T ™™ " 26133 Y
‘ [err] . ? (CHal al® = 1693 H
[err] - kHc—owONw)H H
H H Herr]
H H CHs  106%:EHEHde [ er r [74criE6
H " oHy OO BuicH) 147 14716853808 5 |
CH,§ :
Example 15
Preparation of 5,7-Dihydro-a-isopropyl-a-methyl-6,7-dioxo-64-pyrrolo[3,4-b]pyridine-6-acetamide
®
/ \.—g 3 socl 2 /o\ H
l N-—¢-cooH ——— I/ -—-\N 3
N d ¢uten) | Jwg-cocr —
32 NS H(CH_ )
N/ 372
) NH
/o\. —g 1'13 . 3
I /Ny CoNH, <~

\ % ’8 A(CH ),

~ To a mixture containing 32 g of (—)-acid in 375 ml of toluene is added 2 ml of dimethylformamide
followed by 13 ml of thionyl chloride. After heating at reflux for 1.26 hours, the mixture is concentrated in
vacuo. The residue is dissolved in 350 mi of tetrahydrofuran, cooled to 0°C and a slight excess of gaseous
ammonia bubbled through the mixture. The solvent is removed in vacuo to leave a solid which is washed
with water and air-dried. A portion of this solid is crystallized twice from ethyl acetate {with charcoal
treatment) to give the desired product as a white crystalline solid, mp 188—189°C [a]p** = +3.59
{c = 0.0791, DMSO).
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 Hi azabi cycl o[ 5.4.0] -undec-5-ene( DBUbéi n 400 m xylene is heated under

[poncent rat edy ks e A ploRRiufe3hl bRy thod U AUTBER 1 RNGHing B B0 Spr A

‘Bandj) bd wi t hout further purifica}.i o] Exanpl e 5 45 Preparation of Methyl
- 12- (1"®8propyl - 5- et hyl - 4- oxo- 2-i 7daged i n 2-yl)nicotinate To 20 m dry
gmet hanol “in which 10 ng sodi um Il%dr de deo@acted is added 2.0 g of
;ga-mxture of the inidazopyrrolopx&b Hies

g0 glacial acetic acid is added (tW ngutr

:gconcentrated in vacuo and the residue chromatographed on silica gel in
iﬁether.'%he faster novingRmaterial, Rehe desired™@$ er, is obtained in
“#several fractions, conbipgd, co t-ated an ysStallized from
"facetonitrile to give th’eefﬁ’rri dazg@'ﬁa” Jagsfo2

“fanalytically pure sanple crystallized from netiyloens, pisor i de hexane
t4exhi bi % a nel ting point of fron1121-Lerr]. 55 60 65 37 0 041 623
.{Exanpl e 6 Preparation of Chieet hyl CHCHIC

“$2-(5-i sopropyl - 5- met hyl -i—cﬁﬁlgtﬁ-chr&_pazol i -yl )ggi Ggy i nate This method
“finvolves the formation of |the
Hs

anple 4 Preparation of 3 |Isopropyl-5-Himdazo[l ', 2
1, 2] pyrrol o(3, 4-b] pyridine-2(3H)-5-dione A mxture containing 52 g of
-[ (1- Car banoyl -1, 2-di net hyl propyl )picolinate, 1.77 m 1, 5-

ef | ux under a Dean-Stark water 400

$ab&Bor for 2 hours. The mixture is

sQa. The m xture of desired products Is eluted with nethylene chloride

| un

Aftér stirring for 16 hours, 0.03
ki ze the base), the solution .

Ayl ni cot ijgobe,3Ep 121-123.[err]. An

o) 176—178

T1tyélic conpounds of Exanmple 3 and 4,

- Fwi t hout i sol ati on, c

5
e
-..
.
e
3
2,

. Example 16
25 Preparation of 5-Butyl-N-(1-carbamoyl-1,2-dimethyipropyllpicolinamide

4°\ 3

"CHETT + NH,~C—CONH, —> o, B,y
30 N : M
N Ncoon (cH,),

To a suspension of 20 g of acid in 200 ml of dry tetrahydrofuran is added with stirring 10.7 ml of ethy!
chlorfo_rmate. The mixture is cooled to —10°C and 17.1 mi of triethylamine added dropwise so that the
temperature does not exceed 0°C. After 10 minutes, a solution containing 14.3 g of the amino amide in 150
ml of dry tetrahydrofuran is added dropwise at 0°C with stirring. The mixture is allowed to reach room
temperature and after 2 hours, enough water added to dissolve the solid. The tetrahydrofuran is removed
in vacuo. The aqueous residue is extracted with ethyl acetate, and after saturating with salt, extracted 4
40 again. The organic phases are combined, washed with brine dried and concentrated. The residual oil :

crystallized. A portion was crystallized first from methylene chioride-hexane followed by ether-hexane to’

give analytically pure product mp 83—86°C. '
Using essentially the same procedures described above the following picolinic acids are prepared.

45 . . .
o I
. Y—T '-' _ 3
o Te o—CO —CONH_
50 ' i \N/ -2
o (ca,),
X Y .z mp°C ki
55 H' 'CHy H 126—127.5° |
H H CH, ' :
H CHs - H 3
60 g
H N02 H

51

5,
b

K}
K
3

]
s



Bdirectly fornming the nicotinic acid esters: intermediate 3 2 15
g{err] 20 [err] [err] A mxture of 25 g amde and 1 nl S
8 1, 5-di azabi cycl o-[5. 4. Oundec-5-ene(DBU) in 500 ml xylene is heated unde

Jefl ux for 1 hour under a Dean-Star kovﬁﬁ 2;.f:parat or. The mxture is ¢

B sonewhat, the water separator renoved 06 anhydr ous net hanol added

(8 he mxture heat ed under reflux for 1 B@mple TThe sol vents are then renoved

g n éfcuo arfepPematonsf SRty emridyiEiropprematut bimtdaselp4ee descri bed in Exanple . |

bove to.give 13 65 g product np 120- [err] i dentical to that described .
: npke 5npaB8oy e_T/EXarrpI e $#.Prepar agagn of g f(\,'—';-i sopr opyl [
'5 met hyl - 4ox0- 24 1% dazhldo oNfi cotTmar®. Met hdd® A ( Fllow ram pg. 11) !
240 A nixture of 8. 65 g pof thé ni cotinate and 9. qug\ ‘gﬁﬂ?«@
pentachloride in 110 M dry ¥ClHghe is heated with stirrg erri %2 After
1 1/2 hoyrs, the thick mixture is cooled, filtered and the solid washed
fui th ether andstifel @6bpentivh ot soiui ¥y dideds. 9 §1th 260 Aiof 8Ftludhb isiHeRed @it §tfithg, under
B:product. Theflex saxet a Deanclitaic whterclbparatot Jo kHis mixtuer is adtiad sloalyi28.82lg vf didmid® dftenthe
' _&bl car bonat @dditigqehegting,is QOF‘ f°éb5 aaf\@errstenﬂmewhf- Fﬂetf?aa'!qn(ﬁﬂuemgﬁ'e@ witerh
Jivat er an,g glx‘:r:c"tg}q"ﬁffdt Wg ‘
edidrize

cer ang Mg T PR e e B

3 2 55 A m XtTheesithe . réhngtan.hﬁcrtdnﬂwxaneaadwz:hs pgremmahwms-went achloride in
40 nl  phosphdvsing esseptidiiy theisepe procesittier the thllewing mjdazoimnyrs et ueperedver ni ght The
;phosphoggs oxychloride is renoved in vacuo, the residue

;
4\

A

z— {—2cu(cH,
2 ' NN,.;l ) G
X Y 2 mp°C
Y H CaHs H
H H - CH,
H CH, H '
35 H NO,  H

O ' - Example 18 ' ’

Preparatlon of 5-Butyl-2-(5-|sopropyl-5-methyl-4-oxo-2-|mndazohn-z-yl)mcotlmc acid

1. Meli / N\
n-C /ﬂ\ ; n—C H | |—0ng / H
o—cn(cn ) 2. CO \ 7
o - \( i 2 | % «ZCH(CH,),

To a stirred solution contammg 10.0 g imidazolinone in 100 m! dry tetrahydrofuran at —76° under

50 nitrogen is added dropwise 47.3 ml of a 1.7 M solution of methyi lithium in ether. The mixture becomes

very thick and 2 m| hexamethylphosphoramide and about 150 mi tetrahydrofuran is added. The mixtureis

allowed to' warm to —10°C and held at this temperature for 0.75 hour. The mixture is cooled to —-70° and

added to slurry of carbon dioxide in tetrahydrofuran. After stirring for 0.5 hour, water is added to the

mixture, the pH adjusted to 2 with dilute sulfuric acid, and the product extracted into methyiene chioride.

s5 The extract is washed with brine, dried and concentrated to give the product as a yellow solid.
Recrystallization from methylene-chioride-hexane gave an anaiytically pure sample, mp 152—154°,

Using essentially the same procedure as described above but substituting the appropriate

imidazolinone for 2-(5-butyl-2-pyridyl)-5-isopropyl-5-methyl-2-imidazolinone, and using

60

65

52




Juspended in 40 m toluene and again concentrated. This is repeated. Water
[§40 m) is added to the residue and the m xture heated to reflux and held
#here for 1 hour. After cooling, the m'xture is extracted with 60 net hyl en
ghl oride, the extract dried and coge ?d to give 1.05 g of the desir
roduct The pH of the aqueous hase from he nmet hyl ene chloride extracti
g s adj usté'a'eth'f%mem\ﬁﬁ 139 Septhvl riedidec ag Mt o8 ecathon Ligxisie esn dleqtiophiles. xthe: fellowing
i ed AYEPIRO0RE £1F AP ene chl oride. The dried extract was concentr at
} residue crystallized to g|v¥ a further 2.65 g of the desired
’tsidentical to that descrnbe |n/‘ExarrpI e 5 65 The fol |l ow ng
chicotinic acid esters are prepare oone or m)re of the nmethods descri bed
tpbove: 38 0 041 623 [err] [ezr/rlv rr/}:[ ]; [err] [err] [err] 0 041
1523 [err] [err] —cn(cu)
: 10

B
A X Y y4 mp°C
15 COOH cl H H 184—186
COOH H CH; H 203.5—-204.5
COOH H CeHs "H 150—151.5
® CH, H H H 9396
CHO H | H H 223225
25 ~ COOH H H CeHs  252—254
CH,
COOH H c:-lzo-'-lsi--m-l3 " H 82—85
CiCHe - (intermediate)
COOH H " CoHs H
: Example 19
Preparation of 2-‘(5—Isopropyl-5~methyl+oxo-2-imidazolin-2-y|)-3-pyridineacetic acid _
CH . CH_COOH
'l/\ﬁ./ 3 cH 1. Meli g \u/ 2 CH,
\N/\/ N\-4H(-ZH ) 2. €O WO -/cu(::n Js
e a—

Using essentially the same procedure as described in Example 18 but substituting 5-isopropyl-5-
50 methyl-2- (3-methyl-2-pyridyi)-2-|m|dazolm-4-one for S-isopropyl-5-methyl-2-{5-n-butyl-2-pyridyl})-2-
lmndazolm-4-one, there is obtained the desired pyridine-acetic acid, mp 173 (dec.).

Example 20 | 9

Preparation of Methy! 2-(5-|sopropyl~5-methyl-4-oxo-2-|mldazol|n-2-yl)-G-phenoxymcotmate i
55

COOH ' . .
C_H_O—s, 3  CH,N 7 i

65 \ \/N\(‘:H 22 CHO—*\ 1

60 N/ (CH ) ——d N/ \ /N\f-cu(cn ) F

' HN—O-O : HN——--—-O i

: g

A solution of the acid in ether is treated with excess diazomethane. After a few minutes excess ¥

1 diazomethane is removed by warming. The soivent is removed and the residue crystallized from ether ;

g 66 hexane to give the d_esired methyl ester mp 128—131°C. N

563




Terr]
[err]

941 623 [err] [err] [err] [err]

o
o
]

[err]

[err]

0 041 623 [err] N Jerr] [err] [err]

10

15

20

25

© 35

40

45

55

60

T 66

prepared starting with the appropriate acid.

0 041 623

Using essentially the same conditions as those described above, the following methyl esters are

[err] [err]
[err] [err] [err]

¥ coocn
Y—7 .\f X e
2 A—7 N-Zcn(cn))
W AN——=0
X Y b4 mp°C
H H —OCeH, 128—131
M —CHg—n H 69—71.5
cl H H 110—-113
H H OCH,CiHs  187—188
H H OC,Hs 126—129°
OCqH, H H 176—177
H . CH, H 129--130.5
H ' CeHs H
Ho H - CeHs
OCH,CqHs H H 164—171
H CoHs H
H CH,OH H 146—147
Example 21

Preparation of 4 [2-(5-Isopropyl 5-methyl-4-oxo-2-|mldazolm-z-yl)mcotmoyl]morpholme

s R e

S ) 3 - D
I —comn, 284,
® @ =9

Y ST

o ,o
“\ AL

/\

\{

HN—-—-O—O

The cyclization of the amide is accomplished by heating 7.83 g of amide in 150 m! of toluene and 0.45

7\ 1

[ g

W

isomer

0-—-—CH( Cd )

T—ca( ca ) -

[err]

mi of 1,8-diazabicyclo{5,4, 0]undec-7-ene under a Dean-Stark water Separator for 2 hours as described in

54




gerr] [err] 0 041 623 . [err] ) [err] [err] [err] |
‘: ‘err] [err] 43 0 041 623 [err] [err] [err] [err] [err] | I
[err] [err] _ '

_ 0 041 623 {
Ex_ample.4. The separator is removed, 4 ml of morpholine is added and heating continued for 3 hours. The
! | g Mixture is concentrated and the residue chromatographed on silica gel in ethyl acetate. The product is
eluted first ar_1d this material is recrystallized from ether-hexane to give pure amide mp 143—146.5°C.
By substituting the appropriate amine for morpholine, the following amides are prepared.

CONHR
/\./ X iy
Iy f—:’ca(ca_:,)g

i :
| 10 N

. l( H —"—'0

Re - mpC

%

i 15 —CH,C=CH 171—173.5

e

) | : »—Cl  227.5—2285

i -.\._./

S 3 20 _

- —CH,CH,0H 174.5~175.5

¢

5 . _ Example 22

F 25 Preparation of N-(2-chloroethyl)-2-(5-isopropyl-5-methyl-4-oxo-2-imidazolin-z-yl)nicotinam‘ide
p : ./.\. COBH-CHzC!!zOH . CONHCH2CH,Cl
g | 1 ﬂ | I N,

% 30 H SOCI2 ?}13

2 L 3 —— y

2 h \/ \/N\j-c ( ) l u‘--O/N\-—C’H( CH.).,
G 3 A H CHB 2 \{ A 3’2 -
2 j ' . : mt—j=o B ——J=O .

. Amixture containing 4.04 g of hydroxyethylamide and 8.2 ml of thionyl chloride in 250 ml of methylene
chloride is heated at reflux for 3.5 hours. The mixture is cooled, poured into water and the aqueous phase
made basic with sodium carbonate. The mixture is shaken, the organic phase separated, washed with
water, dried and concentrated to leave a white solid which is recrystallized from toluere to give the desired
chloroethylamide as a white crystalline solid, meiting partially at 128.5°C with complete meiting at 157°C.

o T
il

i g\ e AT R 8 S

Example 23
3 Preparation of 2-(5;Isopropyl-5-methyl-4-oxo-2 imidazolin-2-yl)nicotinamide
45 _. 'Toocua '
4 ' FfoNe
Y AL e — N A
N z 3 It 7 N, 3 H(CH )
! 3°2

. » o——CH( CH ) . »
Wkl 37 W m—i=o

50
. A solution containing 10.0 g of ester in 50 ml of tetrahydrofuran is added to 100 mi of liquid ammoniain
(2 a glass bomb. The bomb is sealed and the contents heated at 100°C for 16 hours. After cooling, the
i ammonia is evaporated and the residue concentrated. This residue is combined with material from similar
55 reactions using 5 g and 7 g of the ester. These are crystallized from ethyl acetate to give 5 g of product. The
filtrate is concentrated after treatment with charcoal to give a further 15.7 g of product.
Two recrystallizations of a sample from ethyl acetate gives the pure nicotinamide as a white crystalline k:
solid mp 178—182°C. ’ . )
60
65 y \

55




érr] 44 0 041 623 [err] [err] [err] [err] 45 0 041 623 Exanple 8

iepar'ation of the Hydrochloride salt of '
et hyl - 2- (5-i sopropyl - 5-net hyl - 4- oxo- 2-i m dazol i n- 2- yI) nicotinate To a @

tirred suspension of 3.0 g of the est® 041 B28ple 5 in 40 m ether is
\tided enough net hyl ene chloride to obtai rkhggﬁgwtlon Dry hydrogen chl oride
t hen passeprepdiition o £(536biobyI Bindtif-2-BR0L liR2YHi&Rinonariidl ter 1 hour the
re is filtered to renove the product which is washed with ether and

{ 0o give 1.90 g of/’@nal cally pure hydrochl ori dee t and nelting

¢ qual5 to 195- [er’r] = g’ﬁpl qud Prepdielj.dAcpf 9 le

P (5- |.sopr opy! - 5- net hyi- \oy@kz |rerazoI"|'n—Z"y1")'r11'bot |- °ac qf’h) To

2 63 g ester of Exanpl® 5% n LOFHLF y\kg,ter is added a tﬂgut on-t@iﬁtclg)}i ng
29 g sodi um hydroxi de | 5O wat er and the mi xture hedled—emler T&f | ux
th stirrfhg for 1.5 hours. After standing at room tenperature overnight,

F 8 ml concentrabed hysH R&P 'Edtrghﬁpdflgaﬂ §n&qq1ﬁgggri’i§§5$dagd Qvutnes?i}{%g PREG BY fi@hiGm
o form tetrachloride in 20 ml of carbon tetrachloride at such a rate that the temperature does not exceed 5°C. This
is followed by the addition of 5.2 g of the amide in 75 ml of tetrahydrofuran again maintaining a
15 temperature of <5°C. Finally, 17 ml of triethylamine in 5 mi of tetrahydrofuran is added to the mixture
under the same conditions. After 1.5 hours at 5°C, the mixture is stirred overnight at room temperature.
Water (100 mi) is cautiously added at 0°C, the upper organic phase is separated and the aqueous phase
extracted with methylene chioride (4 x 100 mi). The combined extracts are washed with brine, dried and
concentrated. The solid residue is recrystallized from hexane-methylene-chloride to give the nicotinonitrile
20 as atan solid, mp 144--148°C. The analytically pure compound has mp 148—150°C.
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| Example 25

: Preparation of 2-[5-(hydroxymethyl)-2-pyridyl]- -5-isopropyl-! 5-methyl-2-|m|dazolm-4-one

3 -

4 25

£\ /' H

i oy GADR o, PHT »\T

I ~ 0-1 O—CH( CH ) _— ' § O—T '-CH( CH )
30 \h{ HN—_B . . HN-——ZS

To a stirred slurry of 23 g lithium aluminum hydride in 250 mi tetrahydrofuran under nitrogen at —70°C
35 is added dropwise 46.8 g of the ester in 350 ml tetrahydrofuran. The mixture is warmed to room
temperature, 73 mli of a saturated ammonium chloride solution added cautiously with vigorous stirring, the
mixture filtered and the solid washed with tetrahydrofuran. The filtrate is concentrated to leave a gum. This

is chromatographed on silica gel and the product eluted by ethyl acetate, mp 101—104°C.

40 Example 26
Preparation of 2-[6-{tert-butyldimethylsiloxy)methyl-2-pyridyl}-56-isopropyi-5-methyi-2-imidazolin-4-one
{intermediate)

2] " ;Ix H(CH ), + (cH ), Cc-53i~Cl —
' —-B u
3
5_0
(CH,)
CH,~5i~CE_
3 3N cH =

85 ,2'1 ",N;3

60 .
To a stirred solution containing 2.03 g alcohol in 3.5 mi dimethylformamide under nitrogen is added

0.68 g imidazole followed by 3.1 g t-butyldimethylsilyl chloride. The mixture is kept at 35°C for 10 hours and
room temperature for 10 hours. Saturated sodium sulfate is added and the aqueous mixture extracted with
ether. The extract is washed with brine, dried and evaporated. The pure product is isolated as a gum by

65 chromatography of the crude product on silica gel and elution with methylene chloride followed by ether.
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dThis is renoved by filtration, washed with 20 mi water, followed by 30 m -

Het her and dried to give 19.27 g acid, np 168-[err]. This material is
|ssol ved in 350 m nethylene chi orlde filtered (to renove a small 15
garount of the isomeric 2-acid) andpoggeegys ated to give 17.91 g of pure@
#lacid; np 170-[err]. The anal ytically pure sanple is prepared by

ecr_ yt al{%épél%&*g?tg 5-{H f %or)](gme )fl)- -(E-lsopropm l?’\é>}7-80)<o-2-|mldaz l’l-Z-UPmcotlmc ac d2 Lerr]C

¥2-{ opropy(cz 5rethy| 4-o0x0-2-imdazolin-2-yl)nicotinic acid To 1.0 g of
Bt he Tehzyl es er3ih 20 nl ethanol is added. 50 ngy 5% pal | adi um on car bon
Mcat al yst. &ﬂg- 1l‘r§H X §P@H shaken in an at m)sphere mmtlrogen until one

Hequival ent of Hgen absorhgd. ys §, renoved by
gfiltration, "t eso ved ﬂw@ nvacuoa $ @I |zedfrom
@ acet orve- hexane to g}, acl asz descri bed |n 3 The

4 follow ng acids are made bﬁ t he above nethods:

f[err] RL [err] 36 CH3 C2H5

i [err] [err]Asolutloncontalnmg0299sllyi|'§per;]fﬁ§mﬁ1£b9gj%eou cetic aci |sh rg&%{t@a th fo
3 204- [ esr hS%@s The mixture is concentrated and the residue dried- di;fcﬁ] &5 ue, a :
, Pr epar at iggmn, i9trystallized trtom methylene chloride-hexane. The pure product has mp 170—171.5°C.
4 2- (5-i sopropyl - 5- met hyl - 4- oxo- 2-i ni dazol i n- 2-yl)nicotinate so To 0.98 ¢
g of the acid of Exanple 9 partially dixampleegd in 10 nl water is added, with
| st i 1 ripgP@pard@iog of Mptbyl\2rii-ecatvbbisenrenyl-Afnetyl-SigroRiimidezelin-2-yilnisodngteyt i on i s
g filtered, the }J 1trate concentrated and the residue treated with ether to
! gl ve a crystaJ, |\nec&;&duct which is dried at [er/r.l and 25 mm pressure to
;? g| ve 0.88 ¢ 01 (1. co) .0 1 "—coocna_ ca,
£ N + — N

25 \N/ AN WA / 372 Y \\ # 7 N /3

| NeZen(cn,), .
1 | gﬁ___J sCH(CH, ),
| R o —

30 o o | OCH,

A solution contalmng 10 g methyl 2- (5-|sopropyl-5-methyl-4-oxo-2-|m|dazoI|n-2-y()mcotmate in 100 ml
acetic ‘anhydride is heated under reflux for 16 hours. The mixture is concentrated and the residue
- crystallized from ether-hexane to give the N-acetyl derlvatlve, mp 88—90°C. This is the mp of analytlcally

" pure material.
Using essentially the same condltlons as those described above, the following N-substltuted

imidazolinones are prepared by reacting the appropriate imidazolinyl nicotinate with the appropriate acyl 4
anhydride, acyl! halide, sulfonyl halide, alkyl halide or sulfate either aloneorina solvent such as pyridine or (8
toluene N
. ,COOR, 4 B!
/'\ / i
ll
\ CH
P 3 b8
L4 \-! \o—c/ H(CH,),
R, ' B ' mp°C x4
CH, CH, ‘ oil
' : . 3
CH; COC(CH,), ' 85-_-81_' 3
55 CH, COC4 Hag—n il
CH; COCeHs 104—107 -
CH, COC,H; - : 90—92.5
60 .
CH, COCH,CI ‘98—100
c_HchHS COC2H5 . ST oil

65 CHzcsH5 COC(CH3)3 oil
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b .

gappropriate acid and the oxide,

car by

t:he calciumsalt np [err]C. The sodium diisopropyl anmoni um and
I et.hyl ammonium salts are prepared in a simlar
0l |l owm.ng salts can be prepared by the above procedure using the
jg-ar bonate or

55 The

hydr oxi de of t@

manner .

58

@iiecl ected netal, alkali netal, alkaline eart metal, ammonia or aliphatic
' 60 65 46 _ 0 041“3623 [err]B[err] mp°’C . gum subl i nes>168
| CH,CeHs cOéi4.21 szlzg ¥ oil |
oo Mg 5 CH, SO,CH, 115—118 >225 [err] 20 25
Fer r] wax 30 150- 153
4 CH,=CH COCH, "125—127
‘0 CH,C=CH COCH,CI 118—122
CH,C=CH COCgHs 118—120
CH,C=CH COC(CH,), 101—104
15 CH, COOC,H, oil
/.—.
/4
CH SO.~-* *—CH 114—118
20 ° 27 N\=/ 3 ;
CH,C=CH  COC,Hs g5—88
25 '
o-o\
CH, co-+« N1 122—125
.=./
’ 30 /O—.
CH, CO-°*_ ., OCH 119.6—121.5
: *==® .
7"\
35 CH, cO- < /o—NOz 148—151
[ ] .
' Example 29 '
40 Preparatlon of Methyl 2-{1-acetyl-4-isopropyl-4-methyl-5-0x0-2-imidazolin-2-yl)nicotinate-1-oxide
| cooct,
P O H COOCHa
v \u/ ; -/\-/
45 o\{ \ X /CH + o' —— .I CH
7\ \ '-CI \
jonlea), N \ -4}1(03 ),
——
-—-o
50 B _ 0 g
' OCH, OCH
| | 3 .
To a solution containihg 40 g {126 mmoles) of the nicotinate in 500 m! methylene chioride is added 30 g
of 80—30% pure (139 mmoles based on 80% purityl m-chloroperbenzoic acid. After heating at reflux
55 overnight, excess peracid is destroyed by the addition of excess 1-hexene. The solution is washed with
saturated sodium bicarbonate solution, dried and concentrated. The residue is crystallized from methylene
chloride-hexane-ether to give 18.3 g of the desired N-oxide, mp 92—100°C. The analytically pure N-oxide
has mp 95—-99°C.
50
65




35 HOCH2CH2ZNH2CH3 40

[err] 3 [err]

25

J0

35

45

&5

60

20
Preparation of Methyl 6-chloro-2-(5-lsopropyl 5-methyl-4-oxo-2-tmldazohn-2-yl )nicotinate

rr] * 60 [err] _
0 041 623 [err] (CH30)2CHCH2NH3 [err] [err] to
Jerr] Fel2 0 041>623 Fe/ 3
355- 158 15 HOCH2 CH2NH3
Example 30
Freparatlon of Methyi 2-(5-isopropyi- 5-methyl-4-oxo-2-|m|dazohn-2-yl)mcotmate- -oxide
COOCH COOCH
7 \./ / N, /
. cH, NaOCH, N i cH,
| YN\ A\ S \'d \AN\Z
¥ -—ca(cn ), -—cn(cn ),
10 __J ‘ll i._—
0 B o B
E OCHa
' 15 To a solution of 30 g of the N-acetyl compound in 200 ml methanol is added approximately 0.5 g

. sodium methoxide. After stirring for two hours, the product is removed by filtration and air dried, mp

197—201°C. The analytically pure sample which has been recrystallized from acetone-hexane has mp
200—201°C.

Exampie 31

COOCH, . COOCH,,
/ \ / pocl, / \
CH, CH,
\./ \ N A \/ NAN L2
o7 --cu(ca ) —cu(cn )
Vol L

b

* A solution containing 22.0 g N-oxide in 135 ml phosphorus oxychloride is heated under refiux for four
hours. After standing at room temperature overnight, excess phosphorus oxychloride is removed in vacuo
and the residue treated with xylene and again concentrated. The residue is dissolved in methylene chloride

and treated with water, the pH adjusted to 5 with sodium carbonate and ether added to make the organic

layer the upper layer. The layers are separated and the aqueous phase reextracted twice with ether. The
combined organic extracts are washed with brine, dried and concentrated. The residue is
chromatographed on 250 g of silica gel in a mixture of ether and hexane to give 10.6 g of the desired
product. This is recrystailized from ether-hexane to give 8.95 g of the 6-chioro denvat:ve, mp 104—106°C.
The analytlcally pure sample melted at 102 5—104.5°C.

Example 32
Preparatlon of 6—Chloro-2—(5-«sopropyl 5-methyl-4-oxo-2-lmldazohn-2-yl)mcotlmc acid

\ /COOCH i - N /°°°"
- 0
1 8 CH —_— N CH,
o’ W ~\/N\-—/cn( : , o\ s o/ ‘-—/cn(ca ),
k] Hy),y Hﬁ——ls

A suspension of 3.0 g of the ester in 5.8 ml of 2N sodium hydroxide, 5 mi water and 3 ml methanol is
warmed to 35°C to obtain a clear solution. After stirring the solution for three haurs, it is cooled, extracted
with ether and the organic phase discarded. The pH of the aqueous phase is adjusted to 2 with 6N
hydrochloric acid and then sodium bicarbonate solution added to bring the pH to 4. The aqueous phase is
extracted twice with methylene chloride, the pH of the aqueous phase adjusted to 2 and again extracted
twice with methylene chloride. The organic phases are combined, dried and concentrated and the residue
crystallized from methylene chloride-hexane to give the analytically pure acid, mp 154—157°C.

Following the above procedure but substituting the 5-bromo ester for the 6-chloro ester yields 5-
bromo-2-{5-isopropyl-5-methyl-4-oxo-2-imidazolin-2-yli}nicotinic acid, mp 211—213°C.

59
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® [err] 25 ' (CH3) 2CHNH3 CH2=C( CH3) CH2NH3
. (CH3) 2CHCH2NH3 30 [err] [err] 35

4 Exanple 12 - Preparation of Mt hyl
¢ 2-[ (car banoyl - 1, 2-di et hyl propyl)carﬂ)auwldza cotinate [err] [err] Sod “
hydride (0.47 g of a 50% suspension in mners oil) is reacted with 500

(dry net hang!:]eayr?tﬂo% ofel(%eure -2-@80 Q&v?s—ln ﬁl 23hid§zofh- P%nﬁc% iéqgqde of

Exanpl e 2 rre room tenperature overni ght The

yre i s concent fcabgd, t he resi due di ssol ved in nethyl ene odlr i de and

: gol uthi on y&ehed first with 150 m water fol | oned by, ZIS0/m brine. After
i ﬁ'dryl ng [err] .l the organl ¢.phase is concentrated and thel regi due

B crystalli K?o her/F&a gi ve 4?1:186}1%!: gugcn\/\/gy(ihgl/ yrcal |y

‘ §pure nmp 10 “Tefr] t WZgmeermosi tion. 55 80 65 4 041 6 -a¢!1£IC§

: * ! 372

1 H B .

To sodium hydride (from 0.34 g 50% sodium hydride in oil) in 2 mi of N-methy! pyrolidone is added
with stirring and under nitrogen 2 mi benzyl alcohol. After the formation of the alkoxide is complete, 0.6 g

15 of the chloro acid is added and the mixture heated at 165—175° for five hours.

After cooling, the mixture is diluted with water, the pH thereof adjusted to 1 with 1N hydrochloric acid
and then back to pH 8 with saturated sodium bicarbonate. The mixture is extracted twice with ether and the
ether discarded. The pH of the aqueous phase is adjusted to 5 and extracted several times with methylene
chioride. The extracts are combined, dried and concentrated. Crystallization from ether-hexane gives the 6-

20 benzyloxy derivative mp 205—207°C.
Using essentially the same conditions as described above, and using the appropriate 4- or 6-chloro-2-

{S-isopropyi-5-methyl-4-ox0-2-imidazolin-2-yl)nicotinic acid and appropriate sodium alkoxide, phenoxide
or thioalkoxide, the following imidazoliny! nicotinic acids are prepared.

25 %
¢'\ /COOH
T
@ ®
N/ NS,
30
7 W N/ N )
| 3°2
T
35 ' X 2 Mp°C _
H © OCH, 190—181.5
OCeHs H 196—198
40 - A
: H . OCqHs © 182.5—185.5
' . . H  OCHs 190—191.5
45 " H SCH, 188.5—190 E
OCH,CeHs Ho 172174 _ 3
H OCH,CeHs 205—207 ' :
50
Example 34
Preparation of 4-Hydroxy-2(5-|sopropyl-5-methy|-4-oxo—2-|mldazolm-z-yl)nicotumc acid
CH_C N
55 ? 26 5 ?H
f/ *—COOH | 4\ - 1
N it H ——> t --COOH ' ]
NN ,/«'\f 3 BN FEs N
60 t—CH(CH,) ' \ AN 2
HN—— 32 --—-CH( C‘-I )
i | ah—1 i
65 To 15 mi concentrated sulfuric acid is added slowly, with stirring 1.55 g of the benzyloxy derivative. To | "

60




r eparation of Methyl
5- [ 1- car banoyl - 1, 2- di et hyl propyl ) car banoyl | pi col i nate 10 [err] (XIV)
=-"XIII) (XV) To a stirred m xture contai ning

b5.5 g acid chloride [(Helv Cnerd 041 62334, 488 (1951)1 and 29.7 ni 150

. riet hylham ‘ﬁg e\é gne c de dde unde mtroEen
ke ol oty e s denli
' ! dd ahdl c@atr&t@&%l& b tah 6l|d vmmesr rwmuz frdnhMethParelchidfidelBtreh
betowc] err]. After 1 hour, the mxture is filtered, the SO|I

"With- met hyl ene chl or|de and dried to g| ve 19.8 ¢ product np

'76 [ er bloofdeson Lect E nltro e had np

£ 96- 1965)%5 T decsg roﬁ'y? 'glfmfd\ém?g: ‘}Fé "° %?d'rrf)gg}" %Q repar ation of
t5, 7- Di hydr o-a-i sgwy op a rrethyl 5, 7- di oxo- 6 H-pyrrol[3 4-b] pyri di ne- 6- acet
b c aobd (-|sorreF?p},5CQ@[err] 40 To .St rrgd\sus nsion of 18.4 g of the

nhydr| de in 760\? 1H¥ acet one +s—edde nitrogen, 16.2 g of
(+) nmet hyl val i ne 'shrﬂi(ﬂﬂg)gt room t rrp atur® for 48 hours, the
mxturelsfllteredu 'FRe 50 filtrate cegc { et=00 gi ve the crude
;lntenaedlate This material is dissolved in 800 ' anhydrlde a

b.catal ytic quantity of sodium acetate added and the nt Hﬁi stirred at room
itenperature for 5 hours After heatlng ‘under reflux for 1% hours, the

g m xture 'Ege redsczg di Lsgl p& hyl o g;}d

3 5 f Ncarbod il th

| vashas! il i s%Frmg, a'"'"fih b Il @3&93&%9&3 o sy T UP.

E A sanpl & rédin dma&eﬁmeed lefho&‘fshb(d minGAliefiRredlaficié fadawb&nbe fbcya)e,a whhité $ofid. ed and
L. concent Thig sadid isThegrystaltized] f,remlrsetllwsz\s thibrideze dive 564ngoé theydieveemp 325c123B.6°Ci The t O

Lgive t hhalyigaify eyre digpe meits at 32 13€°¢ 0. 100, THF). 60

25 Example 36
Preparation of the Acetone oxime ester of 2-(5-isopropyi-5-methyl-4-ox0-2-imidazolin-2-yl)nicotinic acld
"30 :
I’ Il >\9 - w3 —

oon=< "
cH

\t/ “——-L;CH(CH y, 3 \N/ \QICH(CH .)

- 35

_  To a solution containing 20g of the 3,5-dione in 15 ml of toluene is added 0.6 g of acetone oxime. The

M Mixture is heated and stirred at 50—80°C-for 2.75 hours. After stirring overnight at room temperature, the

29 © - solvent is removed and the residue chromatographed on silica gel using 10% acetonitrile in methylene

40 chloride followed by 30% acetonitrile in methylene chloride as the eluent. Toluene is removed from the

g fractions contammg the product and the product collected. This is recrystallized from methylene chloride-

- hexane to give analytically pure oxime ester mp 117—118.5°C. The ester from 2,2,2-trichloroethanol mp
'114—116°C is prepared in essentnally the same manner.

45 Example 37
Preparation of 2-(3-Acety|-2—pyrldy|)-5-|sopropyl 5-methyl-2-imidazolin-4-one
7 \'. R

50 . ] ] R
. ' 7 H
: ! CH + CH MgBr ey
\N’ \n——.—-—ca(cn 3 3 : \N’ N /N\f—cn( CH.),
85 nn——--o

'i\?OCH

To a stirred solution containing 10.0 g of the dione in 100 mli of dry tetrahydrofuran under nitrogen and
—~78°C is added dropwise 15.1 mi of a 3M solution of methyl magnesium bromide in ether. A temperature of
s0 <-60°C is maintained during the addition. After the addition, stirring is continued at —78°C and then the
mixture warmed slowly to room temperature. The mixture is diluted with an equal volume of water, the pH
adjusted to 4 with glacial acetic acid and extracted three times with methylene chloride. The combined
extracts are dried and concentrated. The residue' is chromatographed on silica gel with ether.
Concentration of the appropriate fractions give 6.1 g of product as a crystalline solid mp 104—108°C. An

65 analytically pure sample has mp 103—105°C.
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§65 49 0 041 623 By essentially the sane procedure and using the
appropriate starting quinolinic anhydride and am no acid the foll ow ng
tam des are prepared [err] [err] (c = .110 THF) CH3 - CH2CH( CH3) 2
§174-176 20 - [ & [%?P] 183-186 [err] 2
gExanpl e 15 Priapglesdeh®@ily B same procedure as described above but substituting phenyl lithium or sodium
, 7- Di hydr vinthy SEhosphpydacaatertok hgthylmagnebiuairofide [iye folidwidgImikabdlingries erepespbrediC et
da. [err] [err] 45 To a mxture contai ning 32g of (-)acid in 375m of
r@,v- é§s added 2 m of dinet hy/ wrm 78.5 ch:horl de. After heating at reflux
W25 hours, the mxture is comc @ |a bubbl ed through the
Em xture. The - solvent is remved vaguo I e zsol i d which is washed
fwith water and air-dried. A port on o th| solid |s crystallized twice
ifrom et hyl acetate (w th charcoal treat ment to g| ve the desired
product as a white crystalline dol i d, mp 188™P = +3.59 (c = 0.0791,

§DVBO) . - COCeHs 138_—-140.5

-3

COOCH, 131.5—134
- COCH

15

ITto(:u,),

20 0

Example 38
Preparation of 2-[3-(Hydroxymethyl)-2-pyridyl]-5-isopropyl-5-methyl-2-imidazolin-4-one
25

£\ N\ NaBH Y
i /N\. 4 7 §oH,o8

o W h—en, N ,N\?H

H(CH_ ) m&——-

372 . | B

35 To a stirred solution of 0.32 g sodium borohydride in 256 mi absolute ethanol at 0°C is added durmg 10
minutes with stirring a solution containing 2.0 g dione in 26 mi dry tetrahydrofuran. The mixture is then
stirred a further three hours at room temperature. The mixture is poured into 200 mi ice water, extracted
with methylene chloride, the extract dried and concentrated. The residue is crystallized from methylene-
chloride-hexane to give the desired product. The analytically pure sample has mp 145—149°C.

n(cn )

Example 39
Preparatlon of 1,3-Dihydro-a-isopropyl-a-methyl-1 3-d|oxo-2-H-pyrroIo-[3 4-b) qumolme-2-acetomtnle
Procedure A _
45 :
. ' 4 K g H ﬂ H
NN AN T (/ ANV 3
Pt /o « 0 —CN =~ roi —CN
2N - N N\
50 N N \E H(CH ) N Ny \ H(CH:’)z

Anthranil (59.6 g, 0.5 mol) is added dropwise under nitrogen, with stirring, over a 45 minute period, to a
55 refluxing solution of u-isopropyl-a-methyl-2,5'-dioxo-3-pyrroIine—1-acetonitrile in o-dichlorobenzene (450
ml). After 18 hours the reaction mixture is cooled and methylene chioride added. This solution is passed
through a 3 inch silica gel column, by eluting with methylene chloride. The eluate is concentrated to 500 mi
and hexane added. A precipitate forms and is filtered off and air dried, to yield the product 110.6 g, (75%) as
a light brown solid. Crystallization from ethyl acetate-hexane gives pale yellow crystals, mp 195—196°C.
60 Anal. calcd. for C,;H,sN3O,: C, 69.61; H, 5.15; N, 14.33. Found: C, 69.37; H, 5.15; N, 14.43.
Employing similar conditions the compounds of Table | are prepared. .
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sti

. not exceed [err] Af A0 iyt e, 3a sol ui'fo /c’(sm
. anino anide in 150 if dl"{ 2 a7t u

- with stirring. The Mfthgd N al

. hours, emough water added toBdl ssol vé he solid. 'Bhe tetrahydrofuran is

- r'enoved in vacuo. The aqueous resi due Is extracted with ethyl acetate, and

= after saturat tra S
 Conoi ned, waith et o ime B R R Rl Sl R

50 0 041 623 By essentially the sane procedure and using the appropriate
acid, the follow ng am des are prepared. [err] 10

s [err] CH3 CH( CH3).2 '189.5-192 [err]= -3.02 (c = 0.0744, .

O 15 [err] 176-178 [err] o o041 186- 188 20 @

- CH3 Exanpl eT%6 25 Prepar atlon of 041 623

t 5- Butyl - N- | propyl ) pi colinam de 30 [err] To a

= suspensi on "f“z ﬁ" %rm de"% ‘Y of dry tetrahydrofuran is added with
._-g 10.7 ni of et hyl 359chl orforrrate The mixture is cooled to -[err]

.2l of trleth.laégone t enperat ure does
14.3 g of the
an e S hdd Bpwi se at [err]

gv&d )X o r\a’c t egajure and after 2

addeg dropvmse.so thgt tl

15 Dean-Stark trap to collect the eliminated water. The reaction is cooled, evaporated under reduced pressure
and dissolved in hot ethyl acetate which is passed through a 3 inch silica gel column. The ethyi acetate
fractions eluted are combined to give a solid, mp 1956—196.5°C, 5.51 g, (81%) of 1,3-dihydro-a-isopropyl-a-

“ methyl-1,3-dioxo-2-H-pyrrolo [3,4-5] quinoline-2-acetonitrile.
Other compounds prepared by this procedure are listed in Table I.

. Example 40
Procedure C .
Preparation of 1,3-Dihydro-a-isopropyl-a-methyi-1,3-dioxo-2-H-pyrrolo[3,4-b]  4-acetoxyquinoline-2-
acetonitrile : .
OAc
e CO.H ﬁ ' CH : g °H
$\/ 2./ 3 Ae 0 o NN 3
v j -(~CN o N i —CN
N ¢ R AN
NN N Cuten) N NN tuten,),

A solution of N-[1-{1-cyano-1,2-dimethylpropyl)-2,5-dioxo-3-pyrrolin-3-yl anthranilic] acid (3.27 g, 0.01
mol) in acetic anhydride (20 mi} is treated all at once with triethylamine (10 ml} and dimethylaminopyridine
(0.122 g, 0.001 mol). After stirring under nitrogen for 1 hour at 25° the reaction is poured jnto ice-water. A
solid forms and is filtered off. Purification is achieved by re-suspensnon in ether, fi Itermg and drying. Yield
2.54 g (72%) of product, mp 1456—151°C,

m+1
- = 352.

i 50
L 55
60
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gcrystallized. A portion was crystallized first from nethyl ene
i chl ori de- hexane foll owed by ether-hexane to give analytically pure product
@np 83-[err]. Using essentially the same procedures described above the
7 ollow ng picolinic acids are prepar gdga45¢28 X Y z
err] [err] H . H [err] H [err] H 60
B [err] H 65 51 0 041 623™8Ekpl e 17 Preparation of
- (5-But-yl -2-pyridyl)-5-isopropyl -5-nethyl -2-imdazolin-4-one 5 [err]
Teff1¥err] 10 A stirred suspension of sddi ugn hydride (2.4 g) in 250 m  of
AT Y b/bndé&,y | u®junder a Dean-Stark water
ISeparator. To this mixture is addedisl o yii26.M2¢gewf di anide. After the
faddi tion, heating is continued for iR Y Fsy/ﬁﬁ er standi ng overni ght, the
freaction is quenched with water, the pH adjusted 2o 5 with hydrochloric
jacid and the phases separated. The aqueous phase is further

1 uene is heated with stirri%a
d

R, R, X L M Q- R Procedure  mp°C
CH, CH(CH,), H H NO, H H A 230—232
CH, CH(CHy), | H H H NO, H A 260—261
CH, CHICH,), H NO, H H H |
CH, ' CH(CH,), H H H H NO, A
CHs  CHICH,), H Br H H H A
CHy CH(CH;), H cl H H H AB 139.5—142
CH, CH(CH,), H H CF, H H B
CH, CH(CH,), H H H cl H B 188
CH, CHICH,); H H  CH - H H B
CH, ~ CH(CH,), H H H CH, H B " 186—190
CH, CH(CH,), H H H H CH, 8
CH, CH(CH,), H H OCH, H H B
CH, CHICHs); H H H  CH CH B
| CH, CH(CH,), H H CHy H CH, B
: CHy  CH(CHy); H CH, H H CH, B
CH © CHI(CHy), H H H C  CH B
CH, CHICHy), H o H H  CH B
B CH, CHICH.), H H  © H  CH B
] CHy - CHICHa), H © H H OCH B
y CH, . GCHy H H H H H A
| CH,§ CaHs H H “H H H A
gl CH, n-C4Hy H H H  H H A
| CH, 5-CaHs H H "W H H A
1 CH, -CHe H H H H H A
- CH, £-CiHy H H H H H A
1 CHs . cyclopropyl H H  H H H A
§§ 64 .




.15 extracted twice with et hyl acetate, the organi c extracts conbi néd,
. washed with brine, dried and concentrated. The residue is recrystallize
Er'om hexane to give the pure product np 60[err]. Using essentially the

- procedur e, the follow ng imdazolinOn@41a623prepared. 20 X Y
X [err]. H [err] .. H CH3 H [e
H35 - ' H‘JXBH““"“MOZ H Exanpl e 18
Preparati @n of X M. Q. Procedure mp°C

40

H

CH,CH=CH, H ‘H [err]ATo a stirred

ler

sol ut'l on @gnt-aknin c%ge 0I g ledazq_p noq_fz |né}00 rq dry tgtrahydrofuran at
. -76 under sO mtro%’
methyl [ithiumin @Hper. The wn xt e bacomesverwthick and 2 m

en 1's added dropw se 47 a 1.7 Msolution of

“hexanet #yl Bhosphoram de and about 150 ml tetrahydrofuran is added. The

mi xture i &Mal | owedCMBHkar m t F-[ert] arth hel at Hhis tenperature for 0.75
hour. Thecpj xture ol ed t [gfr] d aqged tp slurry of carbon dioxide
i-n tetrahyglrofurantﬁ(g\f“?er Stlt%l‘l ng for 0.5 ﬂgur, I-P\ivater is added to the

m xturets CHe pH adghergd to FwtiHdilwe sHfurile acid, and the product
extract ed 'nto nmet hyl ene chl oride. 55 The extract is vvashed w th brine,
dried and “@oncent r i€ o gi \FHs h prod'bct as a %I | ow solid.

. Recr yst al kiyzat i on éigm, et hylgpe- gpl origle- hgxane \gave an anal ytically pure
' sanpl e,2onp 152-154. Us'i’ ng essentially the sane procedure as descri bed above .
. but subst FHaut | ng tGWCHpproprikite iHn dazdlinone Hfor A 202.5—203.5
¥ 2-(5-butyT=-Z-pyr1dylr)-5-150propyl - 5- met nyt=2-1Tm dazolTTone; —amd usi ng
60 Example 41

3 ‘ 28 Preparatlon of 1 3-D|hvdro-a-|sopropyl-a-methyl 1,3-dioxo-2-H-pyrroio (3, 4-b]qumol|ne-2-acetamnde

“: | . . o, ) g H :
AT /\/\ AN A Y 3

W \’ (cn y, \-’_\N’\g- H(CH, )

1 s 1,3—Dihydro-n-isopropyl-_a-i’nethyl-1,3-dioxo-2-H-pyrrolo [3.4-b] quinoline-2-acetonitrile (0.44 g, 0.0015

mol)'is dissolved in conc. sulfuric acid {§ ml) at room temperature and stirred overnight. The reaction
mixture is poured onto crushed ice (50 ml) and a white precipitate forms and is filtered off, washed with
- water, aqueous sodium bicarbonate and water and then vacuum dried. This gives 0.34 g (74%) of product,
' . mp 237—239°C. (dec.). Anal. caled. for Cy7H12N30,: C, 65.58; H, 5.50; N, 13.50. Found C, 65.03; H, 5.63; N,
0 13.19..
~ The following compounds are prepared in the same manner as described above
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6 52 0 041 623 dinethyl formam de and nethyl iodide as well as carbon
i oxi de as el ectrophiles, the follow ng i mdazolinones are prepared: 3

; err] 32 A X Y Z rmC 15
° . CH3 on 623 203 5- 204. 51?%01486 @
: 150-151. 5 20 CI—BTABLE i H
H
COOH [err]
H amsl/ N % 8285 30
(6_terhed|"at>‘l [err]
R, Rs X L M Q R, mp°C
CH, CH(CH,), H H NO, H H 225—227 (dec.)
CH, CH(CH,); H H H NO, H 221—224
CHa CHICH), H NO, H H H |
CH, CHICH), H Br H H H
CH, CH(CH,), H H ci H H
CH, CHICH,) H H CFs H H
CHs CH(CH,), H H H - CFy H
CH, CH(CH;), H H H ci H 232—234
CH, CHICH), H H H H cl i
CHy  CHICHs); H H CH, H H
 CH, CHICH,), H H H CH, H 223227 (dec.)
.- CH, " CHICH,), H H H H CH,
Q CH, CH(CH), H H ocH, H H
I cH, CHI(CHs), H H H CHs  CHs
CH, CHICH), H H CH, H CH,§
CHs CH(CHa), H CH, H  H CH,
CH, CH(CHy); H H H a CH;§
CH, CH(CH,), H cl H H CH,
CH, CHCH),  H H ¢ H CH,
CH, CH(CH,), H cl H H OCH, i
CH, CsH, H H H H H
CH, CaHs H H H H H
- CHs CaHe H H H H H
= CHs s-Cably H H H H H .
CH, i-C4Ho H H H H H |
CHs t-CoHs H H H H H ;

66




'?Prepar ation of

- 12- (5-1sopropyl -5-net hyl - oxo-2-i m dazolin-2-yl)-3-pyridineacetic acid 40

[ err] [err] [err] Using
essentially the sane procedure as 0c041i623 i n Exanple 18 but substitutj

. |5-1sopropyl -5- 50 nethyl-2-(3- rretgxélgfﬁ |dyI) 2-im dazol i n-4-one f
-25-1 sopropyl - 5- et hyl - 2- (5- n- but yl 5‘% I m dazol i n-4-one, ther

- jobt giinedRf he degired pyridkne-acetic aciml, np ]dS (dem,). Exapm e 20

tat i-en—oft Met-Ry- .

_ -S’oe,qopyl 5fmet hyl - 4-i@x0- 2- iy dazoly n- 2-yl,y - 6- phgpoxyni cotinate [err]
760 [err] A solution of the acid in ether is-
treat ed oMt h exQHe@s=CHh azonkt hane.H After Ha f ew H nut es Hexcess di azonet hane
1is renoved by vvarm ng. The solvent is renmoved and the residue crystallized

i from et"ngr 65 hexame to give the desir methy] esteg np 128-131C. 53 0

L

f__'-" 041 623%%i ng essen't lally the sanme conditions as those descri bed above,
- ithe follow ng met hyI esters are prepared starting with the appropriate
acid. [err] X (cH,), N H 74 H wpC H H
tiferr] 18 128- 131 15 -~ H [err] H
cdlerr]  od87- 1880y, CH, H H H H
4 20 CH, CH(CHa), F H H H H
CH, CH(CH3); OCH, H H H H

CH, CH(CH,), OH H H H H

CHs CH(CHs)2 OAc H H H H

CH, CH(CH,), H ci H H H 198199 (dec.)

Example 42 '
Preparation of 2-(5-Isopropyl- 5-methyl-4-oxo-2-|mldazolm-z-yl)-3-qumohnecarboxyllc acid
Procedure A

IS 3 4™\ /'\ /COOH

o7 N7 [ CHj

I L g prpeom, = 10 1 sy

\ z°

NN .\8 H(CH,), ' Y\-’ I CH(CH3)2
. o @

To a slurry of 1,3-dihydro-a-isopropyi-a-methyl-1,3-dioxo-2-H-pyrrolo [3,4-b] guinoline-2-acetamide
S F {5.76 g, 0.0185 mol) in dry xylene (600 ml) is added a 50% oil dispersion of sodium hydride (1.33 g, 0.0278
% mol) and the mixture is heated to reflux, whereupon the reaction mixture becomes homogeneous. After 3
; hours at reflux the reaction is set aside at room temperature overnight and then methanol (15 ml)
A& - containing sodium methoxide (0.1 g) is slowly added and warmed at reflux for 1 hour. The mixture is
k filtered while hot and the organic solvents stripped to give an oil and solid. A methylene chloride-water
50 mixture is shaken with the above residues, until they dissolve. The aqueous layer (200 ml) is separated and

stowly acidifed with acetic acid (5 ml). A precipitate of the product is formed and is collected by filtration to
Ay - give 3.91 g (72%) of mp 219—224°C. Recrystallization from hexane-ethyl acetate gives mp 219—222°C

T (dec.). Anal. calcd. for C,;H,;N;0,: C, 65.68; H, 5.50; N, 13.50. Found: C, 65.09; H, 5.50; N, 13.59.

f This example is used to prepare the following examples. However to avoid ester formation, rather than
3 55 filter off the insolubles and strip down the xylene one may simply add methanol followed by water (caution
' hydrogen may be evolved) 1o the xylene layer.
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20 H H [err] 126- 129 '[err]
s H 175-177 25 H

29-130.5 H [err] H H H
err] H H 0 04046231 H
35 H [err] H

@ iExanpl e 21 Preparation of 4
iBi[ 2- (5- 1 sopropyl - 5- net hyl - 4- oxo- 2-i m dazol i n-2-yl ) ni coti noyl ] mor phol i ne 40
i egl]\ i somer 50 [err] 60 [err] [err]

JiTh@gdclization of the anifle is acconplished by heatingg7.83 g of amide in
Bi150 mM of toluene and 0.45]|65 §1 of 1, 8-diazaljcycl o(5,&, 0] undec- 7ene under
Mia Dean-Stark water Separ@tp® for 2 hours as ddscribed igh 54 0 041 623
d Q. I v i o
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%:*."Ewmvsrﬁvpm!?h;':'I.'ur-".gl-?-".:"_- R Sht-14 Wl S g PREA RS
& . _

20 H2 CH2OH 174.5-175.5 Exanple 22 25 -~ Preparation of

___-Exarrpl e 4. The separator is renoved, 4 m of nor phol ine i s added and
t heating continued for 3 hours. The mixture is concentrated and the residue
L chf omat ographed on silica gel in ethyl acetate. The product is eluted firs

‘this material is recrystallized fgoggptées-hexane to give pure am dg
-145.[err]. By substituting the appropriate am ne for norpholine, thd
oll.owi ng am des are prepared. 5 CONEHR [err] [err] 15 [err] 227.5-2

shl or oet hyl ) - 2- (5-i sopropyl - 5- met hyl - 4- oxo- 2-i m dazol i n-2-yl ) ni coti nam
Err] 3 2 Ami xturecontaining 4.04g of hydroxyet hyl am de and 8.2 nl of

E t hr onyI chl opifde in 250 m of methylene chloride is heated at reflux for
3.5 hours.
* made basic wtjh sodi um carbonate. The mixture is shaken, the organic phase

L separated, waghed with water, dried and concentrated to |l eave a white solid
E which is recr
£ as a white cr

m xture is cool ed, poured into water and the agueous phase

stallized fromtoluene to give the desired chl oroethyl am de
stalline soligl, nelting partially at [err] with conplete

E nel ting at [grr] Exanpl e @ Preparati on of 2- (5-1 sopropyl -5-net hyl - 4- oxo-2
£ i mdazolin- chl)nl coti nam d& 45 [err] A solution containing
= 10.0 g of es§er<|rf‘50“n1< f°tétr&hyd‘ro1’<uram i% atided to 100 @l of i qui o
. anmoni a in gggl ass bonb. Th:e bonb is sealed and the contents heated at
;3;[err] for 16 hours. After c§)ollng, t he
el Tz zxzrzz PPPLPPrzzz Pz zzcx
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conbi ned with materi al
ffester. These are cryst

The filtrate is concentrated after

|further 15.7 g of prod

farmoni a i s evaporated and the residue concentrated. This residue is

fromsimlar 55 reactions using 5 g
allized fromethyl acetate to give 5
wi th charcoa
ions of a sanp

Two recr?gﬁgirggat

uct .

and 7 g of the
g of product,

to give a
le frometh
acetate gives the pure nicotinamde as a white crystalline solid np

!ratethm the tenper &t
5add|t|on of 5.2 g of &

in1 of tetrahydrofuran
fAfter 1.5 hours at 5C,.
{t enperature. Water (10
gphase is separated agd
i(4 x 100 m ). The co%b
glconcentrated. The sols
mexane-nethylene-chlﬁr
1144-[err]. The anal yti
tPreparation of

g ©
3
£
€
o
e
w =
-
m
<
[
-
x
oc
1

f ice-cold tetrahydrofuran under

4- 0x0- 2-im dazolin-2-yl)nicotinonitr

i178 err] 60 55 0 041 623 Exanmpl e 24 Preparation of
‘2 ( opropyl - 5met hyl - i m i n-2- i i

oride in 20 m of carbon tetrachlori
ire does not exceed [err]. This is fo
ne amde in 75 m -of tetrahydrofuran

ature of [err]. Finally, 17 m of tr

the mxture is stirred overnig at
D m) is cautiously added at [ery], t
t he agueous phase extracted w gh net
red €extxacts are washed wt k& brs neg
] residue is recrystallized from

de to give the nlcotlnonltrlleuzo as
cal |y pure conmpound has np 148- Ferr]

@/r i:éjyl ; 5‘:,i: sop[ op¥l % m:e:t hy - g imid

NH2

CN
N(CHg)o

H

C4Hg-iso
C4Hg-tert
CH(CHy), -
CH(CH 3) 2
CH(CHg)o
CH(CH3),
CH(CH3g)a

CH,
CH3
CHg

CH,

70

ile [err] 10 To

nitrogen is added with stirring 12

He at such a-

| owed by the
agai n

ethylamne in 5

s added to the m xture under the sane conditions.

Foom

he upper organic
hyl ene chl ori de
dri ed and

a tan solid, np
Exanpl e 25

hzol i n-4o0ne

,
P o

b R




ST TR ENA TR et e
N . i .

3

s

25 [err] [err] To a stirred slurry o g rrotnrumalum
m tetrahydrofuran under nitrogen at -700C 35 is added dropw se 46.8 g of

. the ester in 350 nml tetrahydrofuran. The m xture is warned to room

. tenperature, 73 nl of a saturat ed nw chl oride sol ution added

cautiously wth vigorous stlrrlng, ture filtered and the solid

vvashed with tetrahydrofuran. The fi Etanaflexd3i s concentrated to | eave a @
i s feenetien of FthuphiSdsopreryistmethy!-grexo-Zimidarakia-21yH-3uuipelinggarhosdic Bgid et hy|

e, np 101-[err]. 40 Exanpl e 26

Preparmtion of :
2-[5-(tert-butyl d| met hyﬂ mﬁo%ge | - 2- pyr| aoscgngp -5-nmethyl-2-im
dazol i n-4-one imer *fa _[..err ]‘ 60T stirred sol ution

cont ai ni ng 2. Ok gual coho 5 m dinet hy f BY nltrogen S
addeds. 68 g i NJARQFE foTT'ﬁHaby 3.1 g t- bu;’\id lx chlori de. The
m xture is kept ‘at err] for 10 hours and roomte urnicu ) 10 hours.
Sat ur at ed sodi um sulfate |s added and t he aqueous rﬁxt re extracted vvith

ether. Th ¥l ract h bri ted The
oo 't SEGRO it PO ol o
S iz -aq

silica grlcocingl eésuauomﬂo.w.st YAt &0
041 623 ammonium chloride, stripped and partmoned between water and ethyl acetate. The organic layer is
separated and dried over anhydrous magnesium sulfate, filtered, stripped and the residue crystailized from

ethyl acetate-hexane to give 1.38 g (60%) of a white solid, mp 146—147.5°C.

Procedure A

20 In a similar manner, the.following esters in Table IV may be prepared by Procedure A. -

. Example 44
Preparation of Methyi-2-{5-isopropyl-5-methyl-4-oxo-2-imidazolin-2-yi)-3-quinolinecarboxylic acid
25 : Procedure B
T/\_/\./' s NaH r/\./'\ 0, CHy -
o ] —CONH _ AT - P
30 . ) o 2 2. NaOCH N CHj
NN N e, \ /\/N\

A 50% sodium hydride oil dispersion (1.4 g, 0.0292 mol} is added to azeotropically dried 1,3-dihydro-a-
isopropyl-a-methyl-1,3-dioxo-2-H-pyrrolo [3,4-5] quinoline-2-acetamide (6 g, 0.0193 mol) under nitrogen.
The mixture is heated and stirred under reflux for 6 hours, cooled and slowly quenched with a solution of
sodium methoxide (0.1 g) in methanol (20 mi). After heating at 60°C for 3 hours the mixture is filtered and
the filtrate stripped to give a white solid, which is dissolved in a methylene chloride-water mixture.
40 Separation of the organic layer and stripping afforded a solid of 0.48 g, which is purified by passing through

a silica gel pad with ethyl acetate as solvent. After removal of the solvent, the solid residue is crystallized
from ethyl acetate-hexane to give white needles of the required ester, 0.4 g, mp 145—154°C, Anal. calcd. for :
CigH1aN10,: C, 66.44; H, 5.89; N, 12.92. Found: C, 66.35; H, 5.93; N, 12.83. -
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. ¥ Exanple 27 Preparation of
. 5- (Hydr oxynet hyl ) -2- (5- |sopropyl -5-met hyl - 4- oxo-2-i m dazolin-2-yl)nicotinic
 acid to [err] 8 A solution containing 0.29
g:silyl ether in 10 ni 80@6aqueous acetpgfagg i s heated on the stean1ba5§;>
for 15 0.5 hours. The m xture is concentrated and the residue dried
-azeotropically with toluene. The residue, a gum is crystallized from
:«nethylene chl ori de- hexan€ | The pure product has np 170-171.[err]. Exanple
§ 2 Prepar ati on of Nﬁ%g?
3 2 Yy -acetyl - 4- |sopropylx
5

thyI- -oxo-2-|nldazolln-2<yl)n|cot|nate [err]]

: _ . 2 32 [err] Asolution containing 10
Qgg nethyl 2- (5-isopropyl -5-fret hyl - 4- oxo- 2-i m dazol i n-2-yl ) ni cotinate in 100
®.nl acetic anhydride is hea]ed under reflux for 16 hours. The m xture is
& concentrated and the residye criystallized from ether-hexane to give the
B N-acetyl derivative, np 88 hprg. This is the np of analytically 35 pure
gl naterial . Using essentiakly'lheg sane conditions as those described above,
the following N-substitu ejuingdazollnones are prepared by reacting the
: fapproprlate i mdazolinyl n Cotmate with the appropriate acyl anhydri de,
®i-acyl halide, sulfonyl hali‘fle, alkyl halide or sulfate either alone or in a
g1 sol vent. such as pyridine of 40 :
| ;./COORB 45 B [err] mf &iFI r r T r T T &errk 50 C§3 -
|lxr T T X T I T I I I I o
- N
z\/n: ©
i *T=° E|lxr r T T T I T ' T T T
L
o N
> =
2 o\/-—z
[11] //.\
é on ;? 4]l x T =x T T T T I T T
'_—’-./l=o\. :
N\ A i
L1 K
{:} & xlT r x T = I T I I I I T B
& oSS N o & o o o
D o O o ‘o 0 %)
55835 5 §355& & 535
-] o o e m o o o O o o, ’
<\ F§555 5 £§8§8§§§ £§
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& 9 o}
& N }.:.m \-:‘—"—
© 1 b o]
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5§ &8 & 5 5§ & 835 B 5 &
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[err]

85-87 55

CH3

[err]

73

oil CH3 COC6H5 104-107 CH3 [err]
90-92.5 60 CH3 COCHz2Cl 98-100 [err] 65
g oil 57 0 041 623-R3 0 41 623 mpC [err]
g oil CH3 [err] 115-118 [err)\
I 125-127 [err] 118-122 10 [err] 118- 1
b o[ercd 1015104 15 [err]
g oif [err] 20 [err] - 117-125 [[err]
| 85 s 8 <
N » o
| 2
&
o ot
> OQ l
.- & @
| el T T =
ol r zx =z
g = g I T T T T
il 2 S
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2 4]lx Tz I
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ll25 [err] 122-125 30 3 119.5-121.5 35 [err] Exanple 29

140 Preparation of Methyl
2-(1-acetyl -4-isopropyl - 4-met hyl - 5- gx0- 2- | ni dazol i n-2-yl ) ni coti nat e- 1- 0x}
i3 [err] To a solution containing 40890Q12623nml es) of the nicotinate i
il et hyl ene chloride is added 30 g Ofxdhiéfp? pure (139 mmol es based o
4l 80% pur i t yAcidSatth bidumtindearhaiicackicisdrs: Af t er heating at reflux 55 overnig
I excess peracid is destroyed by the addition of excess é-'&exeﬁe., Thle 0
so@_on  apeadon. ot 6 | PVErReiorde R ity b P BT BBy e P i
i C OGR! t IﬁatqecrAs | nro?t%bdiiﬁié_ Rssbilath & éth&mtﬁvreﬂmhﬁgﬁhg‘yéhﬁigﬁand dry hydrogen chioride
3l Chl or i de- hepasda bR EhelsBlu@in\(Btil b of3helsoid hyldFbehi6HesR sdlE6rmiYa ik filGared B, Wadhed
‘The anal ytand yhduympdried, Wwithomp R26-h279°Cnthed follfweing saltsGllayGite Br8pared © D sithilargRBner,
I Exanpl e BGuIﬁti@ggg X fppdpteﬂm:quplthough some are hygroscopic oils, and employing ethyl acetate as a

| 12- (5- i sBpPEPYITeI SR ) PA958%0- 2- i i dazol i n- 2-yl ) ni coti nat e-1- oxi de [err]
i

74
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.15 To a solution of 30 g of the N-acetyl conpound in 200 m nethanol
igs added approximately 0.5 g sodi um net hoxi de. After stirring for two
gours, the product is renoved by filtration and air dried, np 197-201 he
gnal ytically pure sanple which has b@e@41ec823stallized fron1acetone-h%%§;
as np 200[err] 20 Exanpl e 31

chloro-Z-(S-isopropyI-5-nethy|-4-oxo-2-inidazolin-2-y|)nicotinate [err]
grry [err] 30 [err] A solution containing 22.0 N-oxide in 135
g™ hor us oxychloride is heated under reflux fof four hours. Aftdgr
gt andi ng at roomtenperature é&ernight, excess plnosphorus oxychlonide is
ermoved i n vacuo 35 and the resijdue treated w t hgxyl ene and again
oncentrated The residue is di$solved in nethyléene chloride and tireated
ith water, the pH adjusted to $ with sodi um carbonate and et her gdded to
ake t he organic'layer the uppet layer. The layers are separated gnd the
Jgueous phase reextracted twigglw th ether. The combined organic ¢xtracts
ake washed with brine, dried i congentrafed? The residug is -
cbronatographed on 250 g of SE? g%l fn 8 m&tar efoffetPerfand fexane to
v-ve 10.6 g of the desired 40 p oduct. This is recrystallized fro
t-her - hexane to give 8.95 g of {he 6-chloro derivative, np 104-106C. The

nal ytically pure sanple neltedfat 102.5-104.[err]. Exanple 32 Preg¢paration
f 6-Chl oro- 2- (5-i sopropyl - 5- g&{ h§l - 8- gRo-2- i Wi dBzoki =2-yl )Ai cotifnic acid
5 Cl [err] . .
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__;.-A'suspensmn of 3.0 g of the ester in 5.8 m of 2N sodi um hydroxide, 5 m

iwater and 3 ml nethanol is warnmed to [err]to obtain a clear solution. After
=stirring the solution for three hours, it is cooled, extracted with et

‘and t he organi c phase di scarded. The @HO41 628 aqueous phase is adjust

§2 with 6N 60 hydrochloric acid and then_so 'k' bi carbonate solution a

ito bring. theprea;;rsdan B ?]o-ﬁnﬁn ABYLBIS .J%hﬁe%@m%xo. S .&9&.@9 4 gnqﬁﬁol}%éatbogﬁrc g4 ene

Echlorlde t he pH of e aqueous phase adj uste agal n extracted

: -wi th met hyI ene ghl of |d%° g’he organic phases are c&rrb ned, dried and

‘cO _ntrat%d and the/fﬁl e’czystal lized fromm‘:‘tbryk &2chfori de- hexane t o

5 g| ve the analyticallly plre 1544+ . oI Illovm ove procedure

Bibut substituting the\";/b éﬁﬁ IEB#or the 6- chk a‘r&\ éi'ﬁds 5- 65

" ;brorm 2- (5-isopropyl -5-met hyl-4- y1i dazol i n- 2 yI) _Q_Qh agid, np

§1:211-213C. 69 0 041 623 Ex gg&h @par ati on of rﬂ &(GH ;

B 6- (Benzyl oxy) - 2- (5-i sopropyl - 5 rret hyl - 4- oxo- 2-i m dazolin-2-yl)nicotinic

Jlacid [err] [erp] o ‘floﬁoéi' Sy Sn @ﬁl L2 02.&%392..59%599%%& whgeacidn(z%l%
in 2 m of N.oved M) inR¥ePl22 AN Béhtdirin e.dhvar 1.3 §,DI0D7S iy t rddm tbrigERaty

'm benzyl ral dyedmght, thh weshed |Mih frethyabe duoridé addiee adueausilaer separgtadrpridsdvenorfleditogn

3115 of the cmrengesa@nermrhss H@Rﬂwwwﬂhqhqui@ﬂrﬂée preductes agdihvd@ee ig gitaineges p crpem
Blhours. AftersbbaR d\? DAL 5o riteeaNgi + HeRiCer® 77t He PHN Hefidly 522
#i.adj usted to ? l;shtu&n dfuﬂa%hﬁfnhéhh@%"gwﬁegalfsQl%rbrgﬁreh irf PsifiTr rafihedr'compounds
#lisat ur at edaes Qulédaredin BaMkARE a0 deddiBediinbblé @. | S extracted tw ce with ether and
Bttt he ether discarded. The pH of the aqueous phase is adjusted to 5 and
Bliextracted several tinmes with net hyl ene chloride. The extracts are conbined,
§dr| ed and concentrated. Crystallization from ether-hexane gives the 6- 20

- wnmv»wnwﬂw:,.c-,

benzyl oxyyderivative np 205-207C.
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3 4FNdroxy 2(5-isopropyl ¢

SRR

3 _fing essentially the same conditions as described above,
appropriate 4- or 6-chloro-2-

and using the

(5-1sopropyl -5-met hyl - 4- oxo- 2-i m dazolin-2-yl)nicotinic acid and
appropri ate sodi um al koxi de,

phenoxj d dségloalkoxide, the foll ow ng

I m dazolinyl nicotinic acids are prepare 530 [err] 3 2 35 -8«
Z H [err] _ 190-191.5 [err] H
182.5-185.5 H [err] 190-191.5 45
[err] 188.5-190 [err] H - 172-174 H

205- 207 50 Exs

[err] 60 0 041 6234 H
16 hours at room tenperat
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o
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I 6
148

Na

H

(CHa)oCH

CH3

| e 34 Preparation of
thylﬂbxo 2-im da@olin-2-yl)nicotinic acid 55
m xfjure is addéﬁ 7 m ethyl enedichloride. After
e, tlge mxture ig poured -
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|

if over ice, the pHadjusted to 4 with dilute sodium hydroxide and extracted
. with ethyl acetate. The extract was dried and concentrated to | eave a tan
gl solid which is recrystallized fromnethylene chloride-ether, np [err].

3l Exanpl e 35 Preparation of 0 041 623 %)
| 2-1sopropyl -2-nmethyl -5Hi m dazo(1',2':1, 2] pyrrol o 3, 4- b]pyrldlne 3(2H), \g§>
i 5-dione 10

I [err] 3 2 To a solution containing 50.9 g of dicyclohexyl carbodiinide in

1. 6 of dry methylene chloride is 20 added, while stirring, 60 g of the

I aBwel at such a rate that the tenperature does nqt .exceed [err]. After

I stirring at room tenperature kpr .5 hours, the{mixture is fil-tered and the
i filtrate concentrated to glvegl v@ite solid. Thils solid is recrystallized
I frommethylene chloride to give|9.4 g of the dijone, np 125[err]. The

. analytically pure dione nelts aff 132- [err] 25
8 Exanpl e 36 Preparation of the Agetone oxine estér of

B 2- (5-i-sopr.opyl - 5- et hyl - 4- oxo- 24i m dazol i n-2-yl )}nicotinic acid 30

i [err] [err] To a solution containing 2.0 g of the 3,5-dione in 15 nl of

B¢ toluene is added 0.6 g of acetofe oxinme. The mifture is heated and stirred

8 at 50-[err] for 2.75 hours. Aftér stirring overight at room tenperature,

B the solvent is renoved and t hi esi due £hr Qmaogr aphed on silica gel using

I 10% acetonitrile in nmethyl ene 40 chlonimaiﬂﬂﬁi) d by 30% acetonitrile in

{ nethylene chloride as the eluen{. Tol uafle & gefoved fromthe fractions

B. containing the-product and the prpdugt £olfecfed. This is recrystallized

8 from et hyl ene chloride- hexane{t® ¢f ve® aral y€i ¢ally pure oxine ester np i

8 117-[err]. The ester from2,2,2{trichloroethanof np 114[err] is prepared in §
. essentially the same manner. 45 -

. Exanpl e .37 Preparation of - r T ' T T T

t 2-(3-Acetyl-2-pyridyl)-5- |sopF03yI-5¢nethyI-2-iTidazolin4-one 50

ol & £ = =z
o

TABLE VI (Continued)
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—

[err] To a stirred solution containing 10.0 g of the dione in 100 m of dry
t et rahydrof uran under nitrogen and -[err] is added dropw se 15.1 nl of a 3M
sol ution-of nethyl magnesium brom de in ether. A tenperature of 60 <-[er
is maintained during the addition. Of 041 628 addition, stirring is @
continued at -[err] and then the mxtg‘_E H’ﬂad sIovay to roomtenperatu

The m xtur | gt ; - u tp 4
wi tl, gl aci &gﬁ%mﬁhﬁgﬁp\‘&w dﬁéelg??rg-gg#ed %eﬂéyfﬂngéqvab tﬁnﬁgp‘ﬁy r%'eggﬁﬁeor?de

Th nbi ned extracts are dried and concentrated. The residue is
chiwffat §gr aphed on silica gel with etReredu@ghcentration of the appropri ate
fractions give 6.1 g -of product as a crystalline SO|Id rrp 104 [err]. An 65
analytically pure sanple has _np 103-[err]. 00416 sse tially the
sanme procedure as gtésor’\bpfﬁ?zﬁbove but substi & gph?))?k or sodium
trimethiol phosphonoaqet ate for rret hyl—-nag.nesr unu br om sh«i foI | ow ng
iim dazol i nones ar e\preﬂ} e E}\ : “\/’

&( 131.5 134 COCH P( OCHS)Z 20

I:'[err] [err] 14
0 Exanple 38 Preparatlon
2- [ 3- (Hgdr oxynet hyl ) - 2- pyr | - 5- |sopropyl 5- met hyl - 2-i mi dazol i n-4-one 25

30 Dicyclohexylearbodnmlde (3 47 g, 0.0168 mol) in methylene chioride under nitrogen is added to a
stirred suspension of 2-(5-isopropyl-5-methyl-4-0xo-2-imidazolin-2-yl}-3-quinolinecarboxylic acid, {5.24 g,
0.0168 mol) in methylene chioride at room tempsrature overnight. Since reaction was incomplete a further

0.3 g of dicyclohexylcarbodiimide was added and the mixture stirred for a further 48 hours. The reaction

20 mixture is evaporated to a yellow solid and is purified by chromatography on a silica gel column. The

product elutes with acetonitrile-methylene chioride as a white solid, which is crystallized from toluene as

mp 225—227°C. Anal. caled. for C;,H,sN;0,: C, 69.61; H, 5.15; N, 14.33. Found: C, 63.76; H, 5.31; N, 14.13.

Example 48
25 . Procedure 8
Preparation of cis and trans 1,11b-Dihydro-11b-hydroxy-3-isopropyi-3-methyi-5-H-
imidazo[1',2’:1,2]pyrrolo [3,4-b]quinoline—2(3H), 5-dione

30 e L )

[ ]
T/\/\T \‘/ NN
- = LOER
. CH
l NN H(CH ) NN
; 35 ' 304:—8 CH(CH,),
- O _ A solution of 1,3-dihydro-a-isopropyl-a-methyl-1 3-d|oxo-2-H-pyrrolo[3 4-b]qumolme-2—acetam|de {05
N g, 0.0016 mol) was heated under refiux in xylene for 23 hours. On cooling, a white solid 0.17 g, mp
40  191—192°C precipitates and a further crop of 0.1 g, mp 187—189°C is formed by dilution of the filtrate by
hexane. Anal. calcd. for C,7H,,N;0;: C, 65.58; H, 5.50; N, 13.50. Found: C, 66.08; H, 5.65; N, 13.00.
Other trlcycles are obtained by procedures similar to Procedures A and B above. .

45
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55
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% ot hanol

3 containi ng 2.0 g dione in 25 m dry tetrahydrofuran. The m xture is then

B into 200 ni |
8l and concentrated. TREMPERP'JHEY crystallized from nethyl ene-
Bl chl oride-hexane to give the desired ro%ctﬂ Tf?e anal ytically pure sanple
@l hgs«np 145-[err]. Exanple 39 PreparaEio fe o
Qi 1{3-Di hydfo- a-i sopropyl - a- met hyl -y .&- ¥ioxfe 2> b)ff);bl 0-[3, 4-b]

Ia 4% Adihsbhal

ql stirred a further three hours at roorQt@dP@28 ure. The m xture is p

{ qu™ol i ne-2-acetonitrile Procedurg.A 4%

! added dropwi se under nitrogen, w h (|

: 55 refluxing solution of Y
a-i soprop¥l - a- met hyl - 2, 5- di oxo-3-p rrdli ne-1-acetonitrile in

o- di chl orobenzene (480~ f) . Aft érL-)I/’B

and net hyl ene chl ori de_. added. TRi | Utj on d S fasseg Ll a 3 inch

silica gel colum, b% eluting vm&tﬁwr'rgf h§'/'1 g (fya & %MP

Hl concentrasted to 500 M=gHgd hexaXelL &lgedH A Py eddHai t atRg =f@HTHz).and i s
filtered off and air dried, to éi el d.the praoduct 110. 6%?“’%5% as a light

brown solid. Crystal M3&ion fr
crystals, np 195-[erpl.¢g0 Anal x c@f, gd= f OF d,&r¢d,: Cr,0%HdH),H 5.15 N

Ice water, extracted wth nethylene chloride, the extrac

o

N§59.6 g, 0.5 nmol) is

Angdt s thE Fhact ife® W GHlire is cool ed

3 . .
ene chl oride. The eluate is

i & BaF HacetfardHiexarfe b2

pal e yel | ow

To a stirred solution of 0.32 g sodi um borohydride in 25 m absolute
at 0C is added during 10 mnutes with stirring a solution

)i ed

ing, over & 45 ninute period, to a

M 14. 33. Fawnd: C, 69.37; H 5.15; N, 14.43. Enploying simlar conditions the

nol )

30

35

45

56

65

conpounds of Table | NB#U(QhIs)épar ¥, @, R, = HO OARL = @R3 PrRacekHi€®).B Cycli zati on
of o-fornylanilino-nmaleimdes tg A _solution of

N-(1-cyano- 1, 2-di net M7 BFBoy1 ) - §_'—l('8£ P07 Hy arfy

|n 25

X = OH  LMOR,=H R =CHy  R;=CHICHs),
x' Lv Mr R: Q =H R1 - 'Rz
CH, C,Hs
cHg C3H7
CH3 C4Hgn
CHa C4H9'Sec
CH3 C‘Hg'isa
. 8
CH:) ’ 7 \.
——'(CHZ)S - .
. . /O—'\
cHg . .\ ./O .
[ L2 )
Example 49 .
Preparation of N-(1-cvano-1.2-dimethylpropyl-2-(o-formy|anilino)malelmlde
- Procedure A
' e . H . Vd 3
0/ \o/ N\ -/ 3 ) /.\ ] —CN
N /0 " - I ~ H(CH_)
\F N N/’ 1 ' 3'2
o e 8 H(cua)2 N Semo B

A solution of anthranil {3.566 g, 0.0298 mol) and a-isopropyl-a-methyl-2,5-qioxo-3-pyrroling-1-
acetonitrile (5.73 g, 0.0298 mol)} in xylene (20 ml) is heated at reflux for 39 hours under nitrogen. On cooling
a yellow precipitate forms and is filtered off to give 2.78 g of mp 191—192°C product. Anal. calcd. for
C17H12N3O4: C, 66.58; H, 5.50; N, 13.50. Found: C, 66.33; H, 5.44; N, 13.36.

80

v o etam s

S @) ndles HGE2(7.19 g, 0. 023




- gel colum. The ethyl acetate fract
- solid, rrp 195- 195. [err] 5.51 g, (81%xaﬁi‘plesp3 di hydr o- a-i sopropyl -
et b 3- di oxo- 2- rroIo [ 3, 4-b] RrodedgkBne- 2- acetonitril e. CIher

co @ 'nds P{ﬁ*’é’ﬁﬁ?"e‘ﬂ Ndy“"taﬁ?‘é 2‘6&"1?8%!!3[9%” -Zidfomykt-eiproaiiinelmeleimide 20 Exanpl e 40

o
H

k9
?u—"-m?
e

heated at reflux for 4 hours using a 15 Dean-Stark trap to collect the

F elinmnated water. The reaction is cool ed, evaporated under reduced pressure
.. and di ssol ved. in hot ethyl acetate ' qza passed through a 3 inch si I@
e 3

ed are conbined to give a

ProC®dure C Preparati on of
"1, 3-Di hydro- a;s\op?WIRa met hyl - 153" oxo- 2- H pyrrol 0[3 4- b]

4- acet oxqu nbl i fe-2- abet offfigr i é\25 /\,C N

30 [err] A %oT\Jt/l n Ol —CN '

N[ - (- cyan012 ) Z&Odl-m-%pﬁlll"f'l —@ﬂIHC]
1ol ) gﬁ&Lﬁ) HIS\I}E;.'[

acid (d 27 g, 0.01 35 etic anhydrlde (20‘n1 at
once with triethylam ne (10 m) .and di net hyl am nopyridine (Q@ 12 QDOl
mol). After stirring under nitrogen for 1 hour at 250 the r actlon IS
poured_into ﬁYﬁ‘éﬂ'Mtcb'Pmc'AmQﬁP K"d‘ » 80204 reghidin F§fhf/§e1‘€t dighiatide {20 mig pdded mq'\otn 3j

sol f. -1 -d h reRy 2
ChL eVé? igm Hﬁ? Eﬁg mlge @ngnk?q ! s‘rﬂ{]g‘ e eactlon mi f};s ;Iu
| 729 RitweHérli20 AP a ecl off Thls solid is redissolved in ethyl
s’ _ acetate:methylene chlonde (1 1) and is passed through a snllca gel column to give a yellow solid 4.31 g,

(92%) with mp 80°C (dec.).
20 The following aldehydes are prepared according to Procedures A or B as shown in Table Vil.

. 25

50

&§0

65

81

i - ,__&__,_._-_ﬁ!

1 xyl ene (300 nml) containing p-toluenesul fonic acid (0.3 g, 0.0016 rrbl) |s




pomaremtrmem e A

7 [er.r]

82

1 63 0 041 623 TABLE | [err] X M
0 [err] Procedure npC CH3 [err] H H NO2 H
H - A 230- 232 [err] H H H NO2 H
| A 260- 261 CH3 [err] 0041 623\ H H H CH3
CH(CH3) 2 H H H  H ] A CH3 [err]

H Br . H H H A %EW lerr] H

i H . H A B 139. 5-142 [err] H H CF3
H g H B CH3 CHOGHZPR ,cno H H H d H
B 4 %88 a3 [er r] Y . H H B

Kot [err] H . \“{ﬁﬁa " B 186- 190
CH3 ~ CH(CH3) 2 H I-Q/ { H CH3 B CH3

i CH(CH3) 2 H H [err] H 2, B CH3 [err]

il H H CH3 CH3 B [err] &;H(CH3)2 H H CH3

i H CH3 B CH3 CH( CH3) 2 H I4err]Exam|ale H .

‘B CH3 ReH(cHg)2R.. -4 L ' M y Q g [erM‘“‘“’ Befs

;'-[_e”] 5 EHs Clenichat! o WSy By -

il CH, ~ CH{(CHs), H ci H H 508

CH, . CH(CHg), H H a H  49A 80
% CHy  CH(CHyl H H H c
CH, CH(CH,), CHs H H H
26 CHy CH(CH,), H CH, H H 508
CH, CH{CHs), H H CH, H 508 205—212
CH, CH(CH,), H H H CH,
% CH, CH(CHy), H H H OCH,
CH, CHI(CHy), - H H cl CH,
25 CHs CH{(CH;), cl H H CHs
CH, - CH(CH,)» H cl H CHy
Q CH, CH(CH,), o H H OCH,
o T CHI(CH,), CH, H H CH,
CH:, CH(CH3)2 H CH3 H CH3
45 CHs CH(CH,), H H CHy CH,
CH, CH(CHg), H CF, H H
CH, CH(GHy), H O H CFy H
: % (CH,)s) H H H, H
Example 51
! o5 Preparatlon of N-(1-cyano-1,2-dimethyipropyl-2-(2-hydroxymethylanilino)maleimide
CH_OH ? o. CH.OH
7 \ / 2 e '3 F\7 2 g "
1 w0 Loy — 1 d AN
: \-’ \rm Br’ N taten), W —cN
2 3 3’2 \

= e H(CH_)

— B 3°2. _

' 65 To o-aminobenzy! alcohol, (2 g, 0.0125 mol) and 3-bromo- -isopropyl- -methyl-2,5-dioxo-3-pyrroline-1-




= [err] :
T H H H . H H A CH3 C2H>5 H H
¥ H: H B - A CH3 [0r 041 623 H H H H
f H. A CH3 ile (2.7 0[0$L‘u)' dd b llt-| . Il(-‘lICO 1} contaiping 3 I-\‘lﬁA Hm’ i Th
k. ifrie (4.7 g, L. isa apsoiute ano contatl gsgo pu sieves. ihe
mﬂ? is stirred, for 20 hoyrs at :glor'n mpeﬂ; re. The nglvent :}\‘rﬁn ed and thekre%%ugl is_purifi |
through a silicaEel dry column, eluant' ether-hexahe (2:1). Starti cg b maleimide i rél?: e
followed by a bright yellowbolid 1.89 g (60%), Rvd 39—48°C. Afidl. caide? fGFABHENJosf@ eslie; f)s.11;
™t 5 N, 13.41. Found: C, 66.94; H, 6.21VIN, 12.87. Q [err] Procedure mpC 5
¢ CH3 . ' CtheCy9npppnds are prgpared by the above prppedure with) variously substituted o-amir@benzyl-
cyf’cl ohe xyI :L?::ol%Egg%inq;ﬂ-go&a:;l p&) t-:utanollipr ethanol anerally improveﬂhf %rpfilict yield and basep_las
L H H Freptors may, boveft 10 [err] d H H H
L Hiferr] o CH3 H H H TABLE Vit 15 [err] F H
E H; H- Hlerr] CCH3 H“ H H Hlerr] OH
i H H H H Exanpl ey41] - , '
- Hy mp en\. N /Cu,0H g
] ] /7 1
15 ) Q/.\./. _I:l ) —CN
. {! \,
5§ 2
20 R, R, L M Q R mp°C
CH, CH(CH,), H H H CH,
2 CH, ‘CH(CH3), H H CH, H gum
CH, CH(CH,). H CH, H H
CH, * CHICHj), *CH, H H H
o CHy- CH(CH,, H  H H c |
CH, CHCH), M H o H 98—100
CH, " CH(CH,); H Cl H H
35 : :
CH; CH(CH,), ct H H H
V3 CH, CH(CH,). " H H "H OCH,
a0 GH, CH(CH), o H. o  CH
' CHy  CHCH) - H - H CH,
- CH; ' CH(CHsl c " H H OCH,
CHy ~  CHICHy ~ H =~ CHy H CH, _
s0 CH, CH(CHs)s H H . CHy  CH, o
| CHy - CHICHy) H H CFy H
" CHy CH(CH,), H CF, H H
55 : :
{CH,)¢ H H H H
60
N
83




]
25 Preparation of 1, 3-Di hydro-a-isopropyl -a-nethyl -1, 3-di oxo-2-H pyrrol o
[ 3, 4-b] qui nol i ne-2-acetam de 30 [err] : .
1, 3-Di hydro-a-i sopropyl -a , 3-di oxo-2-H pyrrol o [3, 4-D]
~qui nol i ne-2-acetonitrile (044 g, 0. 0845¢29! )i s dissolved in conc. sul i{@

32 -

acid (5 m) at roomtenperature and stlpréered overni ght The reaction m

is poured onto crushed ice (50 m i t reci pjt gt s and i
filtered "(’ﬁafa,tmMﬁﬁm9\'n°’fsﬁpﬁﬂéﬁ'gﬂwéﬁége‘%%’é&%%}crﬁE"ﬁp'balcggr'{g's)e(rglt'g eéx‘gc& wat er and

- th yacuum dried.4This gives 0.34 g (749% of product, nmp 237-2390C.

(dOgeds. Anal . calcll. fgg [err]. Found: C 65.03; H 5,63; N 40 13.19. The
fol |l owi ng conpougds\ar ¢ $repared in the same nmap af zlescri bed above. 45

50 60 65 65 - OH04 NTABLE 4 | BE(’jg_ér | paman tR2 N X L

[err] s H 8 H 32  225-227 (dec. [zrr] H

H H . NO2 'H .221- 224 [err] H

[err] Tq-p solution of a-iggpropyl-a-methyi-2{5.@iqRo-3-pyrroline-{-agetopitrile (50 g4 0.26 mol) in acetigacid :

H - - (500 |qu)- heated at 75‘_’ﬁi ed bromine (Af.g{i ¢ 0.255 m'ol”n acetic acid (BO.HI) dropwise witbftirring. H
The reaction is maintained at 85° overnight ahd evaporated to a syrup, which is dissolved in méthylene

H

15 chioride {300 mi), is cooled to 5°C to which triethylamine (34.78 mi) is added. After stirring for 2 hours the
brown methylene chloride solution is diluted with ether and a white precipitate is formed. This is extracted
with water (400 mi) and the organic layer is dried over anhydrous magnesium sulfate, then passed through
a 2 inch bed of silica gel with methylene chloride to elute. The eluats is obtained as a dark brown oil. Anal.
calcd. for C;oH,oN20,Br: C, 44.29; H, 4.09; N, 10.33. Found: C, 43.37; H, 4.05; N, 10.07.

20 . Other bromomaleimides are prepared in a similar manner. ,
./o ) : ;
25 | —CN i
- S S
' Ry R. 1
30 i
CH; C,Hs
CH, C4Hg'
36 , ' . CH, CaHg-is0
O ~ CHy . C4Hg-sec
K CH3 C‘H,-tert
40 : : ] .
. . /.—.\
CH, ~
[ L2 )
45 ’ . {CHg)s
CH3 : CHQCH=CH2
. . .
50 : CH, <,
_ Example 53 _
55 Preparation of a-isopropyl-a-methyl-2,5-dioxo-3-pyrroline-1-acetonitrile (intermediate)
‘/coza Ac,® o Hy 5
.60 ! Ha —— I -—CN
' NCONE—¢—CN - \8 H(CH,),

o H(CH), -
65 A solution of N-(1-cyano-1,2-dimethylpropyl)maleamic acid (595 g, 2.83 mal) in acetic anhydride (3.96

84




Cl [err] H H
L H CF3 H CH3 [err] H H H
$ ol H. 232-234 CH3 CH( CHB) 2 H H @H
E H . d CH3 CH( CHB) 2 H H cH3
. H CH3 - [err])2 H 9041 623 4 CH3 H

| 223- 227 ( déifers) cdnldtning sodium abdtht&113¥2g, 0.167 mbl) is heated undbt refiux for one fbur, cooled and'the
CH’??@—B solvent (@hio@d3) Zacuo. The piloduct is distillettt at 120—130°C/08 nin to give 3371 (63%) of prodtibt CH3

[edr]) H H H CH3 CH3 CH3 [err]
H - FThe pot tempe@k@e should nolexceed 200°.- A@H3algiHTor C,oH,zNz(Pze cr ?2.49; H, 6.29; N, 14.57.
CHS ; s ﬁound: C, 62.32; 11, 6.36; N, 145913 CH3 [err] H H
H C In a similar rg?ﬁerqusf llowing ¢ BrrJd 'a_‘e a H
0 unds are pre d.
E H. . oH3 O3 Y i Fyore prepared a H |
t CH3 CH3 [err] H (ﬁ H . H OCH3 CH3
- C3H7 10 H - H H 3§ H H CH3 [err]
H H H H CH3 [err] H
Hf I CH H CH3 “Nerr] H H
- H H H CH3 [ , H H H
H % H CH3 [err] 8 H H H
H} 66 0 041 623 -
R~| Rz mp°C
: CH " CH(CH
20 3 ( 3)2
cHa ¢ . ,C2H5
CH, CH,
25 . CH3 'c‘Hg
CH,3 CqHg-iso
,CHS' C4Hg°sec
' CH, C4Ho-tert '
- '/o—o\
1 . ' ; o - CH . ()
. s o ' ’ N’
O ’ ' CH, - o/---\o :
| w0 _ {CHg)g—
CH, _' " 'CH,CH=CH,
45 . - Example 54
Preparation of N-[1-(1-cyano-1,2-dimethylpropyl)-2,5-dioxo-3-pyrrolin-3-yllanthranilic acid
s /\./cozu T _/' 3 : /\‘/cozn g .
o, ! ’ M lol / —CN - I ‘ol o/ 3
' —CN
N N 3 N tacen.) X NS _
; 2 - 32 N
8 . H(CH 1 )2 :
i 55 : . B .
A mixture of anthranilic acid, (13.7 g, 0.1 mol), 3-bromo-u-isopropyl-u-methyl-2,5-dibxo-3-pvrroline-1-
acetonitrile (27 g, 0.1 mol}, isopropanol (200 mi) and sodium acetate (8.2 g) is stirred at room temperature 3
days and then is heated at reflux 1 hour. On cooling, and with the addition of ether, a yellow solid 31.6 g,
60 (97.7%) is obtained, mp 262—266°C after crystallizing from acetic acid. Anal. caled. for C,;H;,N3O,:
C, 62.37; H, 5.24; N, 12.84. Found: C, 62.24; H, 5.19; N, 12.70. :
N \\
65 e o
85 .




il
nE:

b

L

1 g) is slowy added and warned _
CH, CH{CH;), H H
20
Example 55
Preparation of N-{1-carbamoyl-1,2-dimethylpropyl}quinaldamide
] ®.
2 2% AN .
o A ~COH ~ o 8 c
N/ W 2 N ,-v-—coun —CONH,
[ )
: a(cna ) 2
30 To a solution of quinaldic acid (20 g, 0.116 mol) in tetrahydrofuran {500 ml) cooled to ~9°C is added
mgthyl chloroformate (8.92 mi, 0.116 mol) foliowed by triethylamine {18.4 ml, 0.139 mol). After 20 minutes
a-nsoqropyl-a—methyl-3-pyrroline-1-acetamide (15.1g, 0.116 mol) is added and the mixture stirred
_ ovgrmght atroom te{nperature. Water is added and the solution is reduced to 200 mi on a rotorvap. A white
: - f:“d sedpaé'tates ?'7'3.'.312336935?6 water washed and dried. Recrystallization from absolute ethanol gives
. . e product mp , 26.86 g (87%). Anal. caicd. for C,gH,oN;0,: C, 67.34; H, 6.73; N, 14.72. :
! C, 67.14; H,6.17; N, 14.72. . T e 72 Found
_, : In a similar manner other quinolinecarboxamides may be prepared.
C. gl 40 . . }&. /.\./o\\ 1 i
} fl : '
. ® . -
)
% | £7_ ) : . 2 - L
R, R, X L M Q R,
CH, CH(CH,). OCH; H H H H
%0 CH,  CHICHJ; CHy H. H H H
| CHs CH(CHy), G H H H H ]
5 CH, CH(CHg), “H H H H
CH, CH(CH,),' H H H H NO,
CH, CoHs H H H H H
60 CH, C.Hy-sec H H H . H H
—~(CH,)s H H H H H
CH, CH(CHy);  H H H H  Br
65 . ]
86

:qui nol i ne-2-acetam de 45 (5. g
8 added a 50% oi |
Lmixture is heated to refl ux, whereuBon t he reaction m xture becones
8 honogeneolfs. After3 hours at Fds| uf
Bt enper at ure overni ght and t hep,net l, (1 cont ai ni ng sodi um net hoxi de
il (o. B o CABR st 1l Py K houf

3 CH, H '

Bl TABLE 11 (cont'd) [err] X L M Q
[err] [err] . H H H H H [ ez T
CH2CH=CH2 H H H H H 10 [err] @
H H H H [err] O 841] 623 H H
H H 15 similar ma aleimi € H H H
H[err] h B mila H%%)‘% lﬂ des;:aﬂ)eﬁ %ed[ err] = H |
H H Herr] H H H Herr]

?OHO } H H KA\ P%Prf QAc H H

I H Nt [err] H al & H/ 1 H H

i . frﬂéfdki,b' o 1 —CN
2-(5-1sopropyl - 5-net hyl - 4- oxo- 2-1i da&ol I"N- 2=y L - 31 qui nol i necar boxyl i c acid

[8rr] To g sl utzy of

1, 3-di hydr"b- a-irsopropyl -a-nethyl -1 _, 3-di Oxﬂ{)zj\" pxrrol 0 (3,4-b]
| )" in

dryFkyI ene (600 m) is
and the

Ry 0185
di spersi on of capdi grichygdri de &l. 33 9, F. 0278 nol

CHe2 r ellct Hon ¢ls sdt aside at room

The m xture is




E £ litered while hot and the organic solvents stripped to give an oil

and

soliid. A methylene chloride-water 50 m xture is shaken with the above
b residues, until they dissolve. The aqueous |ayer (200 m) is separated and
t slowl'y acidifed with acetic acid (5 51?4 1/gpgecipitate of the product is

0

- formed and is collected by filtration
Recrystallization from hexane-eth

grve 3.91 ¢ (720/<) of np 219-224
ac&xammie 39 ves np 219-[err] (dec.).

. Anal g cal cdfreRegtion gfaisopropyi- W‘%2¥FI°"°53°%'°"N 1-spgtamigis ipgrediatelc, 65, 09; H,

T R T S PTVADe

E

5.5 , 13.59. This exapple is used to prepare tQe foll ow ng exanples.
Ho r tso avoid ester fd@rmatdon, rather than 55 Jfil ?r off the insolubles
and strip down the xyl gae fay sinply add netg#anol [Tdl | oned by water

) to the®yl enelll aydr¢—eWHg7 0 041 623 N

(caution hydrogen may He e
err]l 0 041 623
H(CHS[ 2 ] E H(Cﬁs)z

[err] [err] [err] [err]N,&rr

10
A solution of a-isopropyl-a-methyl-2,5-dioxo-3-pyrroline-1-acetonitrile (2.0 g, 0.104 mol) in methylene
i chioride (30 ml) is added in a fine stream to concentrated sulfuric acid at room temperature. After stirring
overnight at room temperature for 16 hours the mixture is poured onto ice, containing sodium chloride and
15 ethyl acetate. The organic layer is washed with aqueous sodium bicarbonate, brine and dried. Evaporation
after washing with ether-pentane gives a solid (72%), mp 138.5—140°C. Anal. calcd. for C,oH,4N20:,
C.57.13; H, 6.71; N, 13.33. Found: C, 56.89; H, 6.64; N, 13.16.
In a similar manner other imideamides are prepared.
.20 '
- 8
./ 1
g —CONH
\.
25 - B 2
R1 R!
ao . . . CH3 C2H5
. CH;, CsH,
CHy  CgHgn |
35 . .
CH3 C4H9'ISO
CH, C4Hgy-sec
40 a CH3 CQHg'teft
‘e
CH, AN
45 . CH, CH2CH=CH2
o / \
CHs. \ /
50
{CHa)e—
Eiample 57 :
55 Preparation of 5-Isopropyl-5-methyl-2-{2-quinolyl}-2-imidazolin-4-one _ i
r/ N e, - /\ ,'
ll .
e o—CONH~C~CONH — |
60 \,” 2 / \ /N\
| \’/ (ca,), N
' N—- CH( CH )
. . H
65 To a sIuryy of N-{ 1-carbamoylg1,2-dimethylpropyl)-z-quinolinecarboxamide (16.04 g, 0.0562 mol) in
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E [err]
E [err]
Et hyl -

[err]
70
2-(5-

10
15
20

25

- 36

c acid Procedure A [err] To 2-isopropylggq- ggghy! -5-Himdazo[1 '
2]pyrazo|o(3 4-b

[err] [err] [err] [err] [err]- 0 041 623 z [err] [err]

0 041 623 Exanpl e 43 Preparation of

i sopropyl - 5- et hyl - 4- oxo- 2-i m dazol i n- 2- yI ) - 3- qui nol i necar bo@
2':1

qu nol i ne-3H(2H), 5-dione (2 g, 0.0068

Xylehe (610 ml) under nitrogen is added a 50% oil dispersion of sodium hydride {2.7 g, 0.056 mol) at 20°C.
The reaction is heated to refiux for 2 hours, cooled and water (50 mi) added. The aqueous layeris extracted
with methylene chioride and the organic layers combined and evaporated to give a yellow oil, 17 g.
Purification is accomplished by passing through a silica gel column using hexane-ethy! acetate as solvent.
A pale yellow solid is obtained and is recrystalized from ethyl acetate to give 11.77 g (78%) of white
product, mp 112~117°C. Anal.-Calcd. for C,gH,,N;0: C, 71.88; H, 6.41; N, 15.72. Found: C, 71.91; H, 6.47;
N, 15.70..

Other compounds prepared in a similar manner are shown in Table IX.

TABLE IX
P ¥
= Y
Q‘o\ /.\N/ o\./ . R,
;‘7 o l&"—l\kz
. H
Ry R. X L M. Q R,
CHy . CHICHJ, OCH, H H H H
CH,  CH(CHJ); CH, H H H H
CH, CH(CH;), cl H H H H
CH, CHI(CHj), H H - H H c
CH, CH(CHal H H H H  NO,
" CH, CaHs H H H H H
. CH, CeHy H H - H H H
© CH, CaHgn H H H H H
CH; CiHori " H H H H H
" CH,  C4Hg-sec H ‘H. H H H
_ CH, CiHy-t H H H H H
| CH, c&élopropyl "H H H H H
CH, CHCH=CH, H H H. H H
. CH, oycloheyy @~H H H H H
——feHm= AT W HH
. ‘Example 58
Preparatlon of: 2-(5-|sopropy| 5-methyl-4-oxo-2-|mldazolm-2-yl )-3-qu|nolmecarboxaldehyde
# \ / : c“s . 2N\ N\ _CHO
N / ~ /N_ ) I ': I /CH3
A \‘/ 4 Ica(ca) N/ V\-{I\cn(ma)z
H 8 b

‘To a mixture of 5-isopropyl-5-methyi-2-(2-quinolyl})-2-imidazolin-4-one (3 g, 0.0112 mol) in éther

88
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E which is dissolve

k. After renoval of §

I 15 ;nol ) in absolute ethanol (40 nm) under nitrogen is added 50% sodi um
t hydride (0.34 g, 0.00716 nol) with ice-cooling. Gas evolution is observeg
§ After 10 minutes the reaction is neut raI i zed wi t h agueous anmmoni um

§ chloride, stripped and partitioned bt Q?t er and ethyl acetate. The
f organic layer is separated and dri ed over anhydr ous nmagnesi um sul f at e,

P filitered, sti®q rpipedadarmtetrweeth\é%hv&aedlw t3a‘|9, P-£@235 ek n-Buttiiphiurg ¢ i rpl 8.037anaiirie

£ t 0 gLve 1.3 gf‘ E?ﬁ pwjse {n the te %%t ofg?c CEW nselr :‘Eb i gprempted and
E i 3 h on he lxture wa ed 1 or Jo] ml) was add
maf%ﬁ t he%:o@é Ailon te e vl maigars £o¥n Bboibtirey g»ff e i

. Exaim ‘e 44 kg tﬁi«kﬁﬂ(ﬁ’fnl) and is neutrahzed wrth acetic acid. A pale yellow solld 257g (78%) is obtained
|veg hyl - 2- ( Switlso g)?l&p-y27-°t5afteecrbgtélhzdtmxf.rerﬁss‘metﬂmINnair@lcyIft)r-C&quOmﬂ: 6D Bl ek y |

L iciacid 25 N, 14.23. Fourg; G6B 8% He588: 81514.25. A 50% sodi um'hydri de oil dispersion

(144 0, 00258, br ohaglialal o B0 SOl b Shid gﬁm s W4 S Qo Washin

e R

1 s9propylya e e e o 8 Vﬁ hie MR el Westino g
kO, 93 m)l) under nitrogen. The m xture is heated and stirred under

E re qu for 6 hours, cooled and slowy quamtbed with a solution of sodium
I methoxide (0.1 g) in nethanol (20 ml). After heating at [err] for 3 hours
E the mxtyre r t rate stripped to give a white solid,

4 g " éo'ﬁ?rmsd&‘% ﬁﬂy‘:ﬂ:](ig hEen'tgal’c | ori de-water m xt re 40 Separ at I on of
i the organic layer and str g afforded a solid of i

£ pufified by passi ?g\t ¢ Si Ij’ca gel pad \M/t’h EN'I cetz g}g‘s sol vent

: B hef so[ve t he soli;l PésﬂdueFl sicry "—IH\ ged from et hyl
. acktate fiexane td\gy /WrTI't the reagu zlg mp 145-154
f C.| Anal . cal cd. fof | YMFH;;H 4 Qﬁﬂl C, 66.35; H,
.93; N, 12.83. 45506 65 71

in a similar manner. other A groups are prepared

5.89; N, 12.

25
2 \ / /‘
_ l
N/ AN L
30 ] \N/ / T
: ——— N— CH(CH ). -
H 8 372
A mp°C
T 4 o COOH
5 | CH,CH,OH -
- CH,
40 . .
CHzCOzCHs
| \ e CH;CHOH
g ' ) ' 'CGH,CHOH
{CH;),COH 181—184
L e .
1 CeHsCOH
50 T .
CH; = 135—199a diastereomeric mixture
” Example 59
55 Preparation of 2—3-(Hydroxymethyl) 2-quinolyl-5-isopropyl-5-methyi-2-imidazolin-4-one
)
. /o\ /.\ /cgo . : 4 N \ /CHZOH
: [ CH _ I /CH
60 N : 4* /“'/ 2 NN \ ’
N W N I\cntcn ) 0 e l cu(en,),
N—~e 32 . \N-'
H 8 ’ * ' - H B .
66 Powdered sodium\borohydride._(0.5 g, 0.013 mol) is added to 2-(5-isopropyl-5-methyl-4-oxo-2-imida-

) - | a9
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0 041 623 . [err] [err] [err] 72
B of the hydrochloride salt of nethyl
il 2- (5-1 sopropyl -5-net hyl -
3l acid A solution of the ester
il solution and g% gl 3vsou| uIt
g of the soli ddl Wi}ﬁhg (*Iﬁﬁ le

. IREL dr i edfronvhéxBnd¥gihyd Q&taeetbng e pal
g S| r

|s dIS

nmEnner Oteudsipotnds magbe grépaced by e

: 0 041 623 [err] [err] [err]
jii: 623 Exanple 45 Acid Salts of Quinolinecarboxylic acid esters:

0 O
&m Wlc -5 cTWe B8

0 041

Preparatio
4-0x0-2-im dapobu“ 823! )-3- 5 quinoline car boxy@

n an ether-rreth | ene chlorid

U ﬁsltsﬂg\dg g { I) un
i f;":éz?%ﬁmnga..@ad
prepared in a

e kbave eroaa;lud ubig thahﬁmghlv substtutad quino-

i hygr oscopi ¢ 'B‘PFS'W"&WEF‘YGMQU@WOH‘WWWH‘GSaw'atTéb'aZ) a to preferred solvent for

65

B acid salts. TABLE X
1 P X
| AN W ca
Q—i ¥ I 7 3
\ Wi Y AT 2 AN
s ! W CH(CR, )
’ §
H -
X = Cl, Me LMQR,=H
20
L= Me, CI X,M,Q,R,=H
M = Me, CI X,L QR =H
2 Q=Me,Cl - X, LLM,R,=H
R, = Me, CI X, LMQ=H
30
z 35
Ehadii
4
50
55
60

920




'-[err]

75

10

15

25

30

40

50

55

&0

65

J. 40 4 U 65 74 0 04176 err] lerr| [err] [err]
0 041 623
0 041 623
Example 60

Post-Emergence Herbicidal Evaluation of Test Compounds

The postemergence herbicidal activity of the compounds of the present invention is demonstrated by
the following tests, wherein a variety of monocotyledonous and dicotyledonous plants are treated with test
compounds dispersed in aqueous acetone mixtures. In the tests, seedling plants are grown in jiffy flats for
about two weeks. The test compounds are dispersed in 50/50 acetone/water mixtures containing 0.5%
TWEEN® 20, a polyoxysthylene sorbitan monolaurate surfactant of Atias Chemical Industries, in sufficient
quantity to provide the equivalent of about.016 kg of 10 kg per hectare of active compound when applied
to the plants through a spray nozzle operating at 40 psi for a predetermined time. After spraying, the plants
are placed on greenhouse benches and are cared for in the usual manner, commensurate with
conventional greenhouse practices. From 4 to 5 weeks after treatment, the seedling plants, are examined
and rated according to the rating system provided below. The data obtained are recorded in Table Xl
below. :

% Difference in Growth

Rating System | from the Check*
0 — No effect ' 0

1 — Possible effect © 110

2 — Slight effect 11—25

3 — Moderate effect 26—40

5 — Definite injury 41—60

6 — Herbicidal effect ' 61—75

7 — Good Herbicidal effect " 76—90

8 — Approaching complete kill 91—99
9— Coﬁplete kit - 100

4 — Abnormal growth, that is, a
: definite physiological malformation
but with an over-all effect less
than a 5 on the rating scale.
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W anpl e 46 Preparation of Sodium .

Rl 2- (5-i sopropyl - 5- net hyl - 4- oxo- 2-i mi dazol i n-2-yl ) -3-qui nol i necar boxylic I d
gt [err] [err] 10 A solution of C@
Al 2- (5-isopropyl -5-nmethyl -4-oxo-2-i m dagop4n-¢23! ) - 3- qui nol i necar boxyl i

(2.33 g, 0.0075 nol) in water 22 ml)bcontalnln n‘glumh droa&gew& fr?
0. 0075 nol )™ @SEQaP?SﬁWaéﬁa'erfB'o‘rﬁ 'tgl?rﬁ}fé a't"c:f*’é"'i'sn YHre avPrRESvalieE AR e PR
- met hyl ene AP HLE T ¢ he aqueous separ gt ed and evaporated to an

o] ge solid, which is washed with M@-&-r dried. The product as a
d@drateﬁ s obtai ned as ap#dy8RBlsP! | d, ND(EBBRochBS Edsgaec. ) . Anal . cal cd.
for [err]+ 2 C, 55.27; H, 5.45; N, 11.37; Na, 6.22. Found: C, 55.56; H,

5.31; N, 11.35; Na, 6. 30. @eersfoxtailt | ng for(%@cﬁl virigi#ly dr oxi de t he fol | owi ng

-salts are prepared in a si a nner . ounds repared in this
~manner ar®& described in TaFl;)I'II":"e {4}‘.@%2% 30 35 errﬁmﬁfﬁpulf%RSO 55 60 76

Wiid Oats {Avena Fatua)
" Quackgrass (Agfopyron repens)
t6 Field Bindweed {Convolvulus arvensis L.)
Cockiebur ' {Xanthium pensylvanicum)
20 Morningglory _(Ipamoea purpurea)
Ragweed | {Ambrosia artemisiifolia)
Velvetleaf _ {Abutilon Theophrasti)
i Barley {Hordeum vulgare)
Corn (Zea Mays)
30 Rice (Oryza Sativa)
Soybean (Glycine max)
. Sunflower _ (Helianthus annus)
N Wheat {Triticum aestivum)
40
45
50
55
60
65

92

AT T T R T R .

RREOR TR ¥




g e

[
 2-
','- 5_

rr] [err]

041 623 [err]

[err]
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[err]

[err]

| sopr opyl - 2- nethyl-5 H-i m dazo[
di one, 2- isopropyl-2-nethyl Procedurg 623

[err] [err]

[err]

0 041 623 N [err]
0 041 623 Exaane 47 Preparation of
N 2]pyrazo|o 3,4-b quinoline 3(2H)
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1 £14. 33. Found: C,
I'Procedure B Preparﬁ?r

i

1l

i1, 3-di hydro-a-i sopf&dyl

hours. On cooling,Za
difurther crop of 0. ﬂ;c
i hexane. Anal . cal

1:66.08;, H, 5.65; N, 13
lsinm.lar to Procedus@s
23

FIELD

m«—m‘ ”M’W o AP ol N AT AL M IS A BT TR Nt B e e -

VELVET- S BARLEY CORN
LEAF LA

TABLE Xi (cqnt’d.)

WEED

XXX MRN  RAG-
GLY

RATE

:met hyl ene chl ori de under
'2- (5-1sopropyl -5- et hyl -
‘acid, (5.24 g, 0.0168 nol)
il over ni ght. Since reaction was inconplete a further 0.3 g of
al di cycl ohexyl carbodi i m de was added and the mixture stirred for a furth
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: R
BPreparation of N-(1-cyano-1.2-dinethyl propyl-2-(o-fornylanilino)nmal ei mde
?Procedure A A solution of anthranil (3.55 g, 0.0298 nol) and
,;a-i sopropyl - anet hyl - 2, 5- di oxo- 3-pyrroline-1- acetonitrile (5.73 g, 0.0298
;ml) in xylene (20 M) is heated at re@|@41f62339 hours under nitroge
flicooling a yellow precipitate forns and is filtered off to give 2.78
Z191 192C product. Anal. calcd. for 65 J[err]: C, 65.58; H 5.50; N, :
ﬁ Found: C, 65.33; H 5.44; N 13.36. 80 0 041 623 Exanple 50 Procedure B

;_Pr cation of N-(1l-cyano-1
a 2- t hyl propyl ) -2-(2-fernyl -5-chl groaniling)mal ei mde Pyrld%nl um

,chl SFochr omat e (4.4 g 0. 0@(}4 sk a asetdﬂgslce:mecdlec‘&léerlcdec(&c@o ) is added
Qirapidly to a 15 nethyl en8” |ThFerd dd~~4 8@ = [aP R~ ol [Hkormss i
B:N- (1- cyano- 1. 2. di met hyl pr 8py} ) - 2- (5chl oro- 2- hydr oxy hyl ani | { no) mal ei m de
(4 75 g, 0.0136 nol). AftEc ?cbgu_@atge cgarck eaction mxtoure s diluted
fwi th ether (20 nl) and a ¥& [2PCERR(RIZEE ] 12 DGrIRE [POI2SE| Itered of f.
BThis solid is redissolved®inethyl agetate:nmejhylene ghloride [1:1) and is
passed through a silica ggl rolum td give a yellow sdlid 4.31}g, (92%
th np [err] (dec.). 20 gs [ARSPA%AORS &N griee prepRrpd accordi ng
Procedures A or B as sﬁow}‘r“l‘ﬁ’mblqé“\ﬂ?°°2§°“?"30 sy @pe =° :

e
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0
0
0
0
0
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VELVET- S BARLY CORN
LEAF LA
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0 (]
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0 0
0 0
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0 0
0 0
0 0
(1] 0
0 0
0 0
0 0
0 0
0 0

TABLE XI {cont'd.)
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0
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0
0
0
0
0
0
/]
0
0
]
0
0
0
0
0
0
0
0
0
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XXX MRN  RAG-

RATE

Compounds

s-methyl-4-oxo-2-imidazolin-

5-methyl-4-oxo-2-imidazolin-
2-yl)nicotinate

2-Propynyl-2;(5,5-dimethyl-
~ 2-yl)nicotinate

4-ox0-2-imidazolin-

2-yl}-nicotinate
Cyclohexyl-2-(5-isopropyl-

2-Propynyl-2-(5-isopropyl- |
Tert-Buty)-2-(5-isopropyl-

$-methyl-4-0x0-2-
~ imidazolin-2-yl)nicotinate

96




Ly S S

Rl St

QRN e e

TABLE XI (cont'd.)

WiLD QUACK FLD COCKLE-
OATS GRASS BINDWD . BUR

P NUT-
SEDGE

BARN- GREEN
FOX

YARDGR

RATE

G“QCGG
=9N~ QQ

cCCOCCC
NCD2QCC T

OOOQ“G
QQGCOC

'GQ“QGQ

OQGQOO

CCOOOO
ARV DO TN

OQQOQO
NQOOQQ

CTNNND

[-X-E-R-R—-2-
[-X-R-R-—-X-X-}

OQOOQG
OQOQOG

DO0COS
(XX F-X- N

sooocoo

mpC 15

GOOOQQ
G‘OOG\OO

QOQOOO
OC‘OOOO

[~ X-E-N-X—N-]
[l X N N X))

GQQQGO
O@OG\G\Q

OQOOOO
OOOO‘QO

GQCGOO
G\G\OOOO

nple-
[err]
508 [err]

ﬁOOQOO
OO—OOO

°°°°°°
Qﬂﬁ-hcc

"‘OGOQQ
\TlﬂQOOQ

Q.QOOGO
V=00 Q

cooocoso

COOQQO
OOG\NN—

OQGOOO
G\Q\G\ch

caDOoOCSe
ONDOND O

OQOGQQ
O\OOGGQ

- X-R-K-X-3-
VON= D

ccoooc
E Y Y™

Compounds
_Methyl-2-(5,5-dimethyl-4-oxo0-

dazolin-2-yl)nicotinate

imi

2-

dazolin-2-yl)nicotinate -

imi

Benzyl-2-(5,5-dimethyl-4-0x0-

2-

fnate

Calcium-2-(5-isopropyl-5-methyl-

4-oxo-2-imidazolin-2-yt)ni
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Benzyl-2-(5-ethyl-5-methyl-4-oxo-
2-imidazolin-2-yl)nicotinate

)nicotinate

2-Propynyl-2-(5-ethyl-5-methyl- -

"4-ox0-2-imidazolin-2-yl
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Frerr ] H H CH3 [err] 45 [err] H H

B CH3 [err] [err] H Hlerr] H H [err]
' H 50 [err] H H - H H Exanpl e 51

B Preparation of 0 041 623

N (1-cyano-1, 2-di met hyl propyl ) - 2- (2- hydr oxynet hyl ani | i no) nal ei m de 60 [

| [err] 65 To o-am nobenzyl al cohol, (2 g, 0.0125 nol) and 3-brono-
;-|sopropyl - et hyl - 2, 5- di oxo- 3-pyrroline-1- 82 0 041 623 acetonitrile

' g, 0.01 nol)-is added absolute ethanol (100 m) containing 3 g of 5 A
fi zed sieves. The mixture is stirred for 20 hours at room tenperature.
, “Sol vent is renoved and the residue ig purifieg throughga silica gel dry
 col unm, el uant et her é}@eaé%raﬂeqﬁt@ééi RG> See@IE et aisde| b8 fd & 8
Erecovered, followed ~braghre it 2,989 | g A6 | P =B3H=5C. Anal .
ical cd. for [err] C, 6; H, 6. 1 65.94; H 6.21;

13.41. ound: C,
N, 12.87. O her conpd&in d
variously substitut e%?b i&gﬁﬁ §:%E%ﬂ fapgggeg

HLRADGL or

L &G o
Lt - but anol JCt yield

for ethanol® g4
acid acceptors nay algso
‘TABLE V111
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RATE

-------------------------------

Compounds |

Methyi-2-(5,5-dimethyl-4-oxo-
2-imidazolin-2-yl)nicotinate

Calcium-2-(5-isopropyl-5-methyl-
4-0x0-2-imidazolin-2-yl)nicotinate
Benzyl-2-(5-ethyl-5-methyl-4-oxo-
2-imidazolin-2-yl)nicotinate

4-ox0-2-imidazolin-2-yl)nicotinate

Benzyl-2-(5,5-dimethyl-4-oxo- -
2-Propyayl-2-(5-ethyl-6-methy)-

2-imidazolin-2-yl)nicotinate
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it O 041 623 Exanple 52 Preparation of
#' 3- Bronp- a-i sopropyl - -a- net hyl - 2, 5- di oxo- 3-pyrroline-1-acetonitrile,
: (internmediate) [err] To a solution of g 041 623 e
i a-isopropyl -a-net hyl -2, 5-di oxo-3-pyrroline-1 -acetonitrile (50 g,
i in acetic acid (500 m) heated at 75C is added brom ne (40.76 g, O
il in acetic acid (80 m) dropwise with stirring. The reaction is maintained.
. at 85 overnight and evaporated to a syrup, which is dissolved in nethylene
i 15,&4! oride (300 m), is cooled to 5C to which triethylamne (34.78 nl) is
1B a'. After stirring for 2 houys the brpown nethyl ene chl oride solution is
1

di ™ted with ether and a whi g Megidil Lsdonfgelodllis is extracted
with water (400 nl) and the ér*ggn&e:ata;s o & 0@t & §d VLB Janhydr ous nmagnesi um
sul fate, then passed through®a P inch bed of siliica gel |with nmethylene
§ chloride to elute. The eluate if obtained as a ddrk brodn oil. Anal. calcd.
Ffor [err]: C, 44.29; H 4.0953S2G33° AR T|ISERNS?] H 4.05; N, 10.07. .
20 Ot her bronomal ei mi des2ar [ prepardd Th°s SifATI 3T “fanner. 25 Br
2 30 [err] [err] [err] [err] z40{[err] 45 ' ' '
. = Q.Q'O‘O.G.O- [-X-N-X-N-X-ME-N-N-Y-E-N N
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3 CH2CH=CH2 50 [err] Exarrpl e 53
epar ati on of a-isopropyl -a-methyl -2, 5-di oxo-3-pyrroline-l-acetonitrile
iInt er medi at e) [err] [err] 65 A sol ution of
(1-cyano- 1, 2-di met hyl propyl ) mal eaf? @4%iG2Y 595 g, 2.83 nol) in acetig =
hydri de (3. 96 84 - 0 041 623 liters) containing sodiumacetate (13.
.{167 mol) is heated under reflux for one hour, cooled and the sol vent
ed i n vacuo. The product is distilled* at 120-[err]/0.1 nmto give 337
)9 of product. *The pot tenperature should not exceed [err]. Anal.
we® for [err]: C 62.49; H 6.29; N 14.57. 5 Found: C, 62.32; H 6.36;
14 59. In.a simlar manner the foll ow ng conpounds are prepared. 10
rr] [err] [err] 26 [err] [err] 30 [err]
rr T ;
] qqqqqc_ QLODOC |[DCDDCO OO0 CO c-ac-c

------------------

RSO VO IO NTO [V O OV D G\GNQ ‘—

COCKLE-
BUR
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TABLE XI (cont'd.)

BARN-
YARDGR
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.250
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.032
1.000
.soo
250
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06)
032
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500
250
125
063
032
1.000
500
.250

RATE

1.000
500

| 250
125
063
032

-2-({6-isopropyl-
lin-2-yl)-

Compounds

methyl-4-oxo-2-imidazolin-2-yl)-
Allyl-2-{5-isopropyl-5-methyl-4-
oxo-2-imidazolin-2-yl)nicotinate

2-Methoxyethyl-2-{5-isopropy!-5-
nicotinate

methyl-4-0x0-2-imidazolin-2-yl)-

2-Dacynyl-2-{5-isopropyl-5-
nicotinate
1-Methylally-2-(5-isopropyl-5-

" methyl-4-ox0-2-imidazolin-2-yl)-
5-methyl-4-oxo-2-imidazo

1-Methyl-2-propynyl
nicotinate

nicotinate
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(27 g,

[err] 45
of N-(1
acid 50

[err]

0.1 nol),

[err]

(200 n )
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Exanpl e 54 Preparation
-(1-cyano- 1, 2-di net hyl propyl ) -2, 5-di oxo-3-pyrrolin-3-yllanthranilic
55 A mixture of anthranilic acid,
3- brono- a-i sopr opyl - a- net hyl - 2
I sopr opanol

(13.7 g,

spyrroline-1- acetonitri,
m acetate (8.2 9) i

0.1

S S

‘nicotinate

102

nicotinate

1-

nicotinate

roomtenperature 3 days and then is heated at reflux 1 hour. On cog
Band with the addition of ether, a yellow solid 31.6 g, 60 (97.7% is
ied, np 262-[err] after crystallizing fromacetic acid. Anal. cal cd.
r] C 62.37; H 5.24; N, 12.84. Found: C, 62.24; H, 5.19; N, 12.70.
0 041- 623 In a sinilar manner ot her mal ei m des pay be prepared.
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. Exanpl e 55 Preparation of N-(1-carbanoyl-1.2-di et hyl propyl) qui nal dami de 25

b [efr] 3 2 30 To a solution of quinaldic acid (20 g, 0.116 nol) in

. tefrahydrofuran (500 m) cooled to -9C is added nethyl chloroformate (8.92
4 [ 0.116 nol) followed by triethyl grgaq 628 4 n, 0.139nol). After 20 ,

. m hutes a-isopropyl-a-nethyl-3-pyrroline-|l-acetamde (15.1 g, 0.116 ng
i added and the mixture stirred overnight at roomtenperature. \Water
= and _the solution is reduced to 200 n on a rotorvap. A white solid

e prepared.
g [grr]

H
60

ITTTT

H 50

_ calcd. for [eYr]:
6.17; N, 14.72.
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TABLE XI {(cont'd.)

WILD QUACK FLO COCKLE-
BUR

OATS

P NUT-
SEDGE

. GREEN
FOX

GRASS BI.PIDWD

Ates and is filtered off,
Magbsol ut e et hanol

wat er washed and dried. Recrystallization

gi ves 36 the product np 179-180C, 26.86 g (87%.

OO D

SEHB S

{12 P~

------

P I Y

Dot NCQ

cqeoeo
ScOrDOe

écc::ael'

H [ §

C, 67.34; H 6.73; N 14.72. Found: C, 67.14; H,
In a sim:.l ar

manner ot her qui nol i necarboxam des nay be

s e

[err]l
rr] -[err
SO rPR

Oﬂ@@@a

QSO0
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TRV Q
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0 041 623 Exanple 56 Preparation of

- | sopropyl - a- nethyl-
err] A sol ution of
a-i sopropyl - a- met hyl - 2, 5- di oxo- 3- pyrr i@t |62 etonitrile (2.0 g, 0.10f
in nmethylene chloride (30 n)
concentrated sulfuric acid at
froom tenperature for
chloride and 15 et hyl
sodi um bi car bonat e,

acetate.

i's add

room t enper at ur e.
16 hours the m xture is poured onto ice,
The organic | ayer
brine and dried. Evaporation after washi ng wi th

ed

in a fine streamto
After stirring overnight at
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:eth---pentane gi ves sofid (72%,, np 138;5-140C. Anal. calcd for
FCLOHLAN203: G, 57.13; Sl 16, dLo Mol 330 FOURL o6 | D585 o1
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f[err] 30 - » [err] CH q3H7 35
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' CH3 50 [err] Exanple 57 55
t'Preparation of 5-1sopropyl-5-nethyl-2-(2-quinolyl)-2-imdazolin-4-one 60
Y{err] [err] 65 To a slurry of

EN- (1-carbanoyl - 1, 2-di et hyl propyl ) - g- ggyngpgnecar boxan de (16.04 g, 0.05
Erol) in 87 0 041 623 xylene (610 m) under nitrogen is added a 50% o

i di spersion of sodiumhydride (2.7 g, 0.056 nol) at[err] The reaction is

E heat to reflux for 2 hours, cooled and water (50 m) added. The aqueous
ﬁlayQist extracted with nethylene chl oride and the organic |ayers conbined
t and porated to give a yellow oil, 17 g. Purification is acconplished by
i passing through a silica gel colum using hexane-ethyl acetate as solvent.
5 A pale yellow solid is obtained and is recrystalized fromethyl acetate
ftoigive 11.77 g (78% of white product, np 112-117C. Anal.. Calcd. for

ﬁ[e r]: C 71.88; H, 6.41; N, 15. 72. Fopnd: C, 741.91; H, 6.47; N, 15.70.
¢ O pher COWDOUHdS pr epar ed Ir:z'; side balo [masercarle shown in Table 11X to
¥ TABLE | X H 20 [err] cven [o|ecaadge Q [err] CH3
| CH(CH3) 2 OCH3 H °H H H |-
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e
b

-cycfoheXyI'

- b-isopropyl
. ether

CH3
CH( CH3) 2 c
Cl 30 [err] H
H H
H CH3
H
H CH3
CH3

H

H H

CH2CH=CH2 H

H H H
H H H Exanpl e 58 55 ﬁe
of 2-(5-i sopr opyl - 5- net hyl 4- oxo- gwl
[err] [err] [err] 65 To a maxt
' - 5-net hyl - 2- (2- qui nokyl
88
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SOYBEAN SUNFL
wi

RICE
* NATO

CORN
FIELD

LA

"~ TABLE X! {cont'd.)
VELVET- S BARLY

‘RAG-
GLY - WEED LEAF

XXX MRN

RATE

CH( CH3) 2
H

H

H
H

H
H

0 1041 623H 35
[err]

H

H

CAHO- t
cycl opropyl

H

H
Ras 3t o0
8 LAt s
ur e of
-2-1m dd
[~X X3 - % ]

------
------

------

LBNNDSOO

SCoCDO

[ X R 0 -1

EX-X-X-X-X-]

------

1.000
.500

H

coo

a%é& :B

lzolin -4
[-X-X-2-R-1 ]

GOQQGQ
oonth

=R -X-X-2-]

......
------
......
......

H 40 CH3 -

H 50 [erg]

Compaunds

Isopropyl-2-(S-isopropyl-6-maethyl-
4-oxo0-2-imidazolin-2-yl)-

nicotinate
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cH3  H H H H %

Hlerr]
H

H

[err]
[err]

H

CAHO- sec
H

H H

H H
Hlerr]

H

H
H
quinolinecarboxaldehyde'?

bne (3 g, 0.0112 nol) in %

Benzyl-2-{5-isopropyl-5-mathyl-4-
oxo-2-imidazolin-2-yl)nicotinate




t et ranet hyl et hyl enedi am ne (3.4g, 0.00225
ol ). n-Butyllithium (17 m, 0.027 nol) in hexane is added dropwi se to the
eaction m xture cooled to -[err]. An intense red color is generated and
fter the addition the m xture wasgng4qtggaed at - 10 to -[err] for

[lerr]hours. Dry DMF (5 m) was added at -10C and the m xture is aIIowe-
ttain roomtenperature, while stirring overnight. The mxture is 5

RN Y o VI il a » W 4 u I o W <l

iluted with water g75 nl)_and ii neutraljzled with acetig agild. A pale
w solid 2.57 gfgnefs 8 bt 4i ped Jth p 226{[ elld sai &1
r¥sdfal | i zation* fr@m'95% et hanoll. Anal. calcd. for [err]: C,L 69. 13; H,
.80; N, 14.23. Found:, C, 68.98; |H 5.88, N 14.2%. * Dilutign of the 95%
thanol with 5-10 ncof VRE&S B Ve§ 3G DEE spl i whictFF§FILqered of f.
Nashing the to sof@d Wi th 95% ¢t hanol renpves t he yel Il ow cg¢l or and gi ves
material np 168-[e&{]., fAJMa h £ <D0bid & ther tFiewd ¢ structure A
r B. 20 [err] A ln & Siddbar dapnér.e érhrer{ Adrolips caf éoprepared. 25 [err]
0 A [erd' [err] [erd]. 40 [err] :
Za, oocoo00 seoccoa o ecococce
§§: cnE M. PN Y ) ™ coonNG
S
Z4! 229eee | esasce e cscess
o— | eccoba crrrAm ~ cocanrm
w !
< 1%"-: ocooco00 coco00o oo cocoo0oee
"3 gﬁ: segens | dodans | am I
z
o @@ 92999 | eegaee | oo seccace
g §I£E ocorgunmo CONmO me PP P
o 23 cceces | cssccs | as cesssoe
& &z croooN cocoanm~ 68 | ccdcocae
E -oll -
g o, - _
§ 93 eeeces | eeccas | ee seceece
8  EZ: deannN socsann | .eo cedonmaT
s W . ]
g "'Ei' X8
£ 5 2% e=es992| 922922 | ¢ esegee
% 9. 8@: QoQON~OM NSO T L coarne™
w .
g 98! seceee | seases | ce | sgesses
;g: Fromwm cromoN o FeoorN~
| B8! seccea | secece | oo | ecassas
f:‘gi fonom~e omown T~ ~o cHONI~O |
fix! esecce | egeeca | oo esgeeSs
$“: cogons .g.eoqhm - o coOCOPTM~O \
28! eccece | eescee | o csssces
EE: T LE) eomrmm ~ CONONSD _
> .
¢! gzgsey | 339838 | 88 | 233gEdy ~
: ‘. ..... ~.O L] - 0— °~
-
25 a8 4 | &
£3 33 55 | 23
SE 23 £3 33
Bl o 232 &3 s PE
3238 | asf 38| 438
| 223 218 §18 | I13
3| §8¢ g§g 322 | 38% 3
2% | ERR 88z | £
107 |




err]
[err] [err] 181-184 [err] 50

| 2-(5-i sopropyl 5-met hyl - 40x0- 2-i m da-

§ gives a solid which is cry§FaI | 7T
t he above procedure using tBd afrPdRr|a
| X=a , \e L,MQ sr'rlelzl;e

LA
90‘00

89

- 2-yl)-3-quinol i neearﬁ pl eewyde
ded i n ethanol (150 Ef‘) ufide? ~ni
| s. After 20 ninutes fhe reactio
drluted with water (75 M)ur-I\kth)ﬂHeﬁe

t yellow crystals, np 138-149¢g,, M e 298

| i ne- car boxal dehyde. Such cSHpounds af

135-199 a diastereoneric m xture Exanple 59 55 Preparation of
t 2- 3- (Hydroxynet hyl ) - 2- qui nol yl - 5-i sopG 941 $23et hyl
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2 \VEMe, C X, L, Q R7=H 25 Q=Me, Cl |

g5 L. M[err]H [err]=MCl X, L,M Q=H . 30 35 40 46 50 60 65 &

BOO0 0 041 623 Exanpl e 60 Post-Energence Herbicidal Evaluation of Test
Conpounds The post energence her bidi@#ll 62X ivity of the conmpounds of the i
present invention is denpnstrated by the follow ng tests, wherein a variseky 1§

®of nonocot yl edonousg and di cotyl gdonous pljants are jreated vkith t est 5
fconpaynds di sperseds@n afdeous s CRRORIRIPR arese 2l IR eRC 289t s, seedling

B0 aftgare grown iRjiffY F17aT'sS [for “abody T &S WREKE *fHie™ Pdst conpounds are

gdi spefised in 50/ 50 geetone/ waterl m xtureq containing 0.5% JWEEN err] 20, a
Epol yoxyet hyl ene sordh t an B DEEU AR E TREA R O 26f | ALIRDS CHeni cal

& ndustries, in suf f1Ti ent guantijty to prqvide the pquival eﬁt of about .016
fkg of 10 kg per hect@ne gf ACLiMe, QWOUNL When applied tg|the plants

gt hrough a spray nozzge operad & HY &F <40 gdie BT anpfedater dijned tine. After
Esprayi ng, the pl ants°10 are pldced on greenhouse penches gnd are cared for
Li n the usual mannerZg conaerRsUr atjes weide eqnvenris oral « gleeesiRquse practi ces.
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—— |
\d rated according to the rating system provided bel ow. The data obtai ned |

Il are recorded in Table XI below. %Difference in Gowh Rating System
‘fromthe Check* 0-No effect 0 1 - Possi
.ef fect 1-10 20 20 @#1 823 ef f ect

i11-25 3- Nbderate effect 26-40 25
‘Definite-injury 41- 60 6- Her bi ci dal Jeffect r‘g
:61-75 7- Good Herbi ci dal Hégf-ect‘"‘“‘“ 2222299 902 3¢ B NPT O&ChT:

il copmlete kill '91°99" 3-Coppl*et e K T | e °

B 16 5 4- Abnogrral gromh,fthat is, a definite phé/

or mation but with arﬁg\}er z@j_éfj e I28$ Inaf 335 3h

ﬁ 40 45 50 55 60 65 91
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Example 61
Preemergence Herbicidal Evaluation of Test Compounds :

The preemergence herbicidal activity of the compounds of the present invention is exemplified by the
following tests in which the seeds of a variety of monocotyledonous and dicotyledonous plants are
separately mixed with potting soil and planted on top of approximately one inch of soil in separate pint
cups. After planting, the cups are sprayed with the selected aqueous acetone solution containing test -
compound in sufficient quantity to provide the equivalent of about 0.016 to 10 kg per hectare of test
compound per cup. The treated cups are then placed on greenhouse benches, watered and cared for in
accordance with conventional greenhouse procedures. From 4 to 5 weeks after treatment, the tests are
terminated and each cup is examined and rated according to the rating system set forth above. The
herbicidal proficiency of the active ingredients of the present invention is evident from the test resuits
which are recorded in Table X!l below. Where more than one test is involved for & given compound, the
data are averaged.
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PP(OCH3) 2 to | oweral kyl [err] [err] R3
s Hydrogen, -N=C |l oweral kyl [err] [err] alkyl optionally
ubstituted with one of the follow ng groups:[err]al koxy, hal ogen,
ydroxyl, [err] cycloal kyl, benzyl oxyg g44ylegaehenyl, hal ophenyl, C, -
ower al kyl phenyl, C,-C4 | oweral koxyphenyl, nitrophenyl, carboxyl, [er
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.fofma ring -[err]-, where nis 3 or 4, X is hydrogen, Y and Z each
Frepresent hydrogen,. hal ogen, [err] alkyl, [err] hydroxy-Iloweral kyl, [err]
-al koxy, [err] alkylthio, phenoxy, [err]-haloalkyl, nitro, cyano, [err]
Lal kylam no, [err] diloweral kyl am no 094 # rr] al kyl sul fonyl group, or
“phenyl optionally substituted with 8n ? F ? al kyl, [err] al koxy or ,
- hal and vr/nente}gentogether Yyand Z may fgrma ring [err]-, wherg
q 4, providedgdat X bshydropen; J, grrd .45 oL
iC-, where, LzM! Q amd<R7 eafh r&m%ﬂsﬁé hy.‘,ld:age,m, hafogdn, [err
y™*lerr]4 al koxy" [err] alkylthfo, [err] alkylsulfonyl [erq]
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; 5 ingredient. 195 0 041 623 5. A nethod for the control of
g:moncot yl edonous and di cotyl edonous annual, perennial and aquatic plant

{ speci es conprising: applying to the follage of said plants or to soil or
z;mater contai ning seeds or other propagating organs thereof, a herbicida
;effectlve anount of a conpound of t®e04bI628i ng fornul ae: A a.
;[err] N 15 20 [err] 25 d;
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5
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| 1 6. A method&or defoll atf n§°Eo? Féh pP&rﬂ%"C"ohpﬁ“S’i‘ﬁg"épply to the
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£ A process for the preparation or a conmpouna o e Tornera
§ 60 N B W65 wherein [err]X Y and Z are as defined in Clalml A S
@OOR3, wherein R3 is as defined in Claim1l, or 196 0 041 623 CO\H v
#herein [err] is as defined in Claim1l; characterized by: reacting a
gonpound havi ng the formula: [err]oigymeazxin R. R2, X Y and Z are
glefined in daimi1 with (a) at |east one equivalent of an al cohol of
gormul a-R30H, and gn al kali netal alkoxide [err]wherein R3 is as defi

P s e grremp——r—y; e, P

. Da™ and M is @g al kal Lerrgt gql, a2 LeLrpgra.tyLe bsetween [lerr], al one or
j__--n presence ofZani ap.*am,n.._scl Veﬂbp whef eby sdhé desireds prioduct, in
Mhich Ais [err], @herein R3 isl|as defined above, i ¢ forned, hor 15 (b) at
feast one equi val g 1of anegrgene of o Lrau!l h RENH2. oMheLgid Lerr] is as

ef| ned in daim Jf.';‘fal OREy PK 4 |t hesl prasentes 6t i oqpd Obiote 8Jl vent, at a

: errperature betweenz[err] wher ¢by the des|red prodgict, in wjich Ais [err]
erein [err] is astdef Ieﬁ.Ede&l]D e, ésefd)érTBChﬂ'B.e#\*?)rﬁ)GO&SGTSAr t he
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PoU ereLn [err] X, Y and are as defined in CQaim1, Ais [err]or COCH 35 3
k[ err] P(OCH3)2; 40 wherein R3 is as defined in Caim1 except hydrogen, B

fi s hydrogen and Wis oxygen, conprising reacting a conmpound of formula: X
{0 45 50 [err] wherein
l{err], X Y and Z are as defined abo@04li 683(a) at |east one equivale
Fan alcohol of fornmula R30H and an al kali netal al koxide R30-M, where

tas descrlbed above ad Mis an alkali netal; qlone or ijn the presjenc
apr gtRec sol.vent at aRb ! telmeaatgu e lmgegwqge@q[ers]”aad [err]ee reby
fes product, in @itdh Aanse andl<R3 4 asodetrjed albVE | s
iobtalned (b) at |east one equival ¢gnt of an aryine of farnula R6NH2, where
R6 is as defined in @RiiM ledDoldl§ PrEsSeLLo0f Eb-ddollonerea €yl fal cohol or
?n aprotic solvent ate®! it esged dFu ¢ betveeir 8 OOandn&ﬂSOC,‘"'Whé‘ by the
gdesired product, in which Ais CONHRG whereinfR6 i.s as |defined above, is
bbt ai ned; 60 c 'qust ore® ¢quivakem 20f fetdyR M br om de,
q
B n the presence of an @profi% 38Iv¢nt af °F 1T Eppef &7 8 betvveen -500C and
g8OOC under a bl anket_ of, inert gas] whereby the desirec product° in which A
1}5 COCH3, |scmtmne§mcmeah¢eaﬂ orfee eqt ¢ IemPﬂﬁmry°Fﬁﬁh in the
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Ver f ahren zur Herstellung einer Verbindung der Fornel 40
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¥515 nan das angestrebte Produkt, in dem A fur COOR3 steht und R3 die oben
(b) wenigstens 1 Aquival ent eines Am ns

dlangegebene Bedeutung hat, erhalt;
und- zwar

ik [err]die in Anspruch 1 angegebene Bedeut ung hat,
EGegenwart eines [err]-Niederal kyl al kghol s oder ei nes aproti schen Losu
Mnittel s bei einer Tenperatur zw schef 081,883125C, wobei man das

BEangestrebte Produkt, in dem A fOr 20 [err] steht und [err] die qgben
tangegebene Bedeut ung h%\t ,verhalt; (c)
Vet D CegerRRRts ®i

magnesi unbrom d £8

er JTenperat ur zwi schen’ -50 “Und *-Bo
1. man das angestrepse Produkt erh
Phenylg¢

feni gstens 1 Aquival erfx : 3¢
ei ner 25 Tenp

| nert gas,

é_rodukt erhalt,
2| ner Ver bi ndung der

TABLE XH (cont'd.)
PRE-EMERGENCE TESTS — RATES IN KG/HA

osungsnmittel s bei -5Ediis -8QC u
Hdas angestrebte Produl@E drhal e

weni-gstens 1 Aqui
S22ETI| THEA 1D
Count ér” eiler 7 beck
in dém A fur

*-50 "l

PELREIT ¢l s be
b aus | nefftem @Gs,
EDCHS st elt ;
5 SaPe At S
T80T Nt ¢

------

2 &che
bst rebt e

VAR 68 3

br - ei ner
dem A fur

nes apro
nertgas,
ecoooe

ns 1 Aqui Jal ent

sSt eht
triunborhydrid in At
déin A fur o Ble S}

fF0

r
w

MRN RAG- VELVE
LEA

WILD QUACK . FLD
SEDGE OQATS GRASS BINDWD GLRY SP WEED

GREEN P NUT-
YARDGR FOX

BARN-

RATE

das, guge
: 5t el 1 ung
COCH 45 z

------------

- -

------------------

Compound

isopropyl-5-methyl-4-oxo-2-
imidazolin-yi)nicotinate -
isopropyl-6-methyl-4-oxo-2-
imidazolin-2-ylInicotinate
ammonium 2-{5-isopropyl-5-

methyl-4-oxo-2-imidazolin-

2-Methylallylammonium 2-(5-
2-yl)nicotinate

Isopropylammonium 2-(5-iso-

propyl-5-methyl-4-oxo-2-
imidazolin-2-yl)nicotinate
2-Methoxy-1-methylethyl-

Isobutylammonium 2-(5-
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5@ wobei [err], X, y und Z die in Anspruch 1 angegebene Bedeutung haben,
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gE: . ~—~wobei .R Mr Cl_4-Akyl steht; : ~ WR2 Mur Cgl4- Al kyl oder
"-;: C3H6 CYd oal kyI wobei Rl und R2, wenn sie zusammengefaBt sind, C3-6-Qyclo-
35 al kyI bedeut en k~nnen, das gegebenenfalls mt Methyl N
gisubstituiert ist; A fur COORS, CO\IHR&% OH, COCH3, COCGH5, _
ECH=NOH, CH2COOH, CONHCH, . n ~~ 2 , CHR901-, COCCH3 40
k4 7 oder COCH steht; wobei . 40
(2:0 P(CGcH3) 2 nizdgral kyl (C _f#t) .
g :- ~7-'~~/ R3 fM Wasserstoff, #g i <e<eeee -NEGeBB® oo e _ :

ni édefal kyl (Cl-4), f g" i FesNcy 1l ArKYT© °gegebenenfal | s
218 i tuiert mt einer der folgenden Gruppen: | C, . 3- Al koky, Hal ogen,
:_Hydroxyl C3. 6- Cycl oal kyl , Benz_,yg dxye efus yle, Phemyd s ela] ogenphenyl ,
T 4-ni eder al kyl phenyl , C _4- mzederal"’l(b‘xyphenyf,“r\‘lrfl"o henyl , Carboxyl,
_.£:1 4- ni eder al koxycar bonyl Cyancz oder C _4-tr} ni ederai klyl 55 anmoni um
#5°3- 12- Al kenyl , gegebenenf all's SLﬂ)Stlgﬁl erf nit B8Rt 2@ fol genden G uppen:
. j - 3- Al koxy, Phenyl Hal ogen, CB-'Ni eder al’ koxycarbonyl oder mt zwei
faE] 3- Al koxygruppen oder mt @/gal. JL Haj ogenat onen,;

§i1°3- . 6- Cycl oal kyl , gegebenenf al I&& qubSPH‘UPe!rt nee 2 Aer| oder mt zwei
18 3 Al kyl gruppe( n); [ “60 e R (o) ’N‘k‘fh‘)?l gegebenenfal | s
_ubstltw ert mt einer oder m @ ZV}BI C,_ 3-Al Kyl e(’n ; oder *

£in Kation, ausgewahit unter AS&l l3i ng é_i,elg, Erg tall en, Kupfer,

: , Kobal t, Silber, N ckel, ”’Ammnl um und of gani schen
mmnl umver bi ndungen st eht; R@g yr V\asserstoff drox |, C3-Al kenyl,

Al ki nyl oder C, -4-Al kyl, dasiﬂgdgeﬁg ental | b m,,t ,e;,rgef Hydr oxyl gr uppe
mt ei nem Chl oratom subst it ui'er t I st; '
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£* 165 B fur H COR4 oder SO2R5, nit der MaBgabe, daB dann, wenn ™
§ COR4 oder SO2RS bedeutet, A fur 203 | u 1airarlrarr 11! 0 041 623
@;o' , Wwobei R3 eine ander e Bedeutung hat als H oder ein sal zbi | dendes
i&tion, for CH3 oder ON steht; WO ht: und Y und Z nicht Al kyl am
L droxyl oder C1_4- Hydr oxyni ederaquwl b uten; R4far C _11-Al kyl,
_ hl or net hyl oder Phenyl das gegebenedainalklsg mtei ner Chlor-, einer Nitro-
& re| ﬁvmlh@) tgﬂmﬁﬁfs@rm \be Epmpqugds OfrFt!? |'F‘(‘lam°@P"l4:°N'k nIacoder aI?he(n '
Fein? sef"?r%" ; wta%w@%:; ;z%‘t o e 5
%v &gﬂa,pr L EBRYfw
rs i iR, frebEdn8 cYmbinél hU'ds wdduagereldimlb za@es
i _;.sarmen Ubta&atesamd-pmnwo}{z fO die Struktur -(CH2)6- steht vvobel 3 oder
. to bedeut P'a%ﬁpa'es\}ﬁ%'éi‘ Q)‘F?‘smc%#ﬂ"(c” s

t er §§r he%mgr%fgéﬁ nfbdia eco afbi‘é’treader E‘s‘;{%ﬁg m ‘fw i' Qfet(on:fgias?t

K ydnelé¥h Rérangeimentt-doi greunBéles berchdsy Nawan aaeiey arﬂib‘erﬁh gkt béﬁ s m vaadie r
dresticy mbwftablarssaﬂneedsqi)n\émm@m day Addajd httem@bramceﬂbﬂd& eedoder

i yl ’ el e u e
| B L s e ﬁ?’vﬁfﬁfﬂgﬁﬁ gﬁﬂd‘fﬁm{’@m%

de
h% wobethe waa:staekerran/&stb@ﬁs dayE biedr tHdQosthAErgeHRSs BplitHiian ofkBstedt dolttiondtung @fest Of f

. : :' eh L ndvhdér BY defoliatéd, ddssicadted or senescent leaves counted on each plant. Said plants are also examined : 20
2der YZ fanbugjgrawtly; Patx ehigined are reported in Table XH{Chejowias averages for each treatment.
20
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g
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g.steht, wobei L, M O, und R7 jeweils ausgew hit sind unter \sserstoff,
tHal ogen, C, 4-Alkyl, d.4-A koxy, C, _4-A kylthio, Cl1_4-Al kyl sul fonyl,

%Cl4 Hal ogenal kyl , NO2, CN, Phenyl, Phenoxy, Am' no, C -4-Al kyl am no, VR
_Cl.. 4-Di - ni oder al kyl am no, Chl orphenyl, Meth henyl oder Phenoxy, das @
einer -, CF3-, NC2- oder CH3- 25 GOfd tituiert ist, nmit der

§: \aBgabe, daB nur eines der Synbole L, M. a oder R7 for einen Substituenten

§ ;'stehen darf, der nicht Wasserstoff, Hal ogen, Cl_4-Al kyl oder C, . 4-Al koxy

g i sty wie di'e N-Oxide dersel ben in den Fallen, in denen WfOr 0 steht und
FA CH3 oder COOR3 bedeutet, vorausgeset zt, daB R3 kei ne Al kenyl - oder

g A ki.nyl gruppe ist und Y und Z nicht fO Al kylam no, D al kyl am no oder

#E Al kylthio stehen konnen; sow e die opt | A xiitsoner en dersel ben, falls Rl

#tund R2 nicht die gleiche 3 Bedeut haben sow e di e Saureadditionssal ze

§ dersel ben, ausgenommen den 5|”Ft'°" F?ﬁe‘:ftg';‘ § Y5 dendes Kation steht.

#E 2. Festes, herbizides Mttel nac nsdarcug(n, urcsh gekennzei chnet, daB

ftes von 20 bis 45 Gew %SI nes fel nzertellten festen i nerten Tragers; von

3145 bis 80 Gew. Y%pdes—terbrzrdenr—WrkstrofFes—ron—et-wa—2—b-s—5—Cew—S%5i nes

i Di spersionsnmittgls und von etwa 2 bi g ; 5 Gew %N Né?:q‘{fber | achenakt i L/en

S Mttels 35 unfaij~t. 3. Flussiges, henbi es Al

;dadurch gekennzé{l chnet , céhpBums von 5 bué%egS Meg;jted og ng%*.

E ;}Wr kstof fs; yon W-detei-nes—itnerten oL g i grhpn

rLosungsmtteI S ynConyon etwa .5 bis 10

38 unfaBt. 4. G anl

fﬁgekennzeichnet,

BE-gr anul at f or mi gei

KW r kst of f es unf

- zvei kei mbl attri

3| zi den

Gew % 4i'nes oqi)erfl achenalg i ven M ttels

At tlaol oAk ANAbconl ol 1 Aad Jrch
\v2e mmn o 4 pa v iy et T o P oL

yé 2-(Srisaproavia 80 4 bgg 97 Gevc\;/;; si nes ine§t°en,
i s{20 9% des| her 1:§i den{ "
gﬁlméxéﬂﬁ%ﬁr eartle zur Beﬂl mpflung vOn ei nkki nblittrigkn und

ei%S-:?dpFUpﬂhJ-;héi@de mehrj aqigi ggn, pgrgnni er pndep und
ur

3l aquat i schen Pf| aneenepatassin- hlgekennzei chass, daBl manoden Bl attern
fl der Pflanzen odgr2-linireBoid@nidodor dom Wa88er | di e288nen ofer fAndere
@8 ortpfl anzungso rremtirattrerm—erme—therprzrd-wTKShne
P J (Grethy 15 |
: h - y e y - R 1 «. 1 .
{Menge einer Ver ok ﬁmzolm_ﬁ%’? der fof_aenfﬂien Fardeln 'L vefdbreicht: X
Xy == T micetinats 0.5 3.79 43
§ 2-(5-ethyi-5-methyl-4- 2.0 1.0 5.0
; oxo-2-imidazotlin-2- - 1.0 3.3 3.5
o yhnicotinic acid 0.5 2.5 4.8
4 O - 2-propyny| 2-(5-isoprapy - 2.0 5.2 0
g - : 5-methy I-4~ox0-2+«imida- 1.0 3.3 0.33
N zolin-2-yl)nicotinate 0.5 2.5 0
1B 2-(5,5-dimethyl-4-0x o-2- 2.0 5.36 5.5
e - imidazolin-2-yl)nicotinic 10 8.5 7.0
i acid 0.5 8.5 7.8
, ~ Calcium 2-(5-isopropy|~ 4.0 5.0 0
HR S-methyl-4-oxo-2-imidazo- 2.0 4.0 0
;- lin-2-yl)nicotinate 1.0 3.1 1.2
Furfuryl 2-(5-isopropyl- 4.0 4.0 0
i 5-methyi-4-oxo-2-imidazo- 2.0 4.5 0
lin-2-ylnicotinate 1.0 2.83 0
1 Triethylammonium 2-(5- ' 40 43 0
i isopropyi-5-methy|-4- 2,0 5.0 0
|18 oxo-2-imidazolin-2-yl)- 1.0 3.2 0.5
N nicotinate :
1
5
1
i

188




WA 501 Rl ~~~~~~mmmmm a. z 1N ~N 55 |
4B W 60 | RV

)
o

‘Pau
&t wa
"Pust r ockmeight ofned sudfattiiti antl enfficient aess cehmdoed ke ploking ¢romi 0125 t1&/a.0lp/hal o gpiciest

B

* R

|@N~~- C- CONH2 65 0 2 204

¢ L M S* 0 041 623 X 9b410ﬁ2 ~l~ d. wobei R1, R2, X, Y und
die in Anspruch 1 angegebene Bedeutung haben, B for Wasserstoff, Wfor
-gauerstoff und A_fur COOR3 oder CONHR@mgle&Bt und wobei R3 und RO die in
-Anspruch g%“{:‘;‘%&%%érﬁéﬁ‘é“ﬁ%“‘ﬁé‘a Baiatieiiprpicire ysingsthe Yater arint E40MAMERtBISRET BMF von

: est g@&%@ﬂ%@%@&&%ﬂgﬂ?& %vaci n%opﬁ?t%nggr&{s@dgh Lvﬁl‘; E,‘ tilgﬁs, e&éna nzen

wrionth® pric §CcorRbu IVAH0EE 58 BRRRE with B3R ¢/Kd1 kel soRikibtecohtdning 0.5% by

§o! genderormsune| ver abrej cht :

15
At 44 days after the post-emergence treatment, the test paddies are examined and the results recorded
and reported in the table below.
10 :

TABLE XiV

Evaluation of test compounds as aquatic herbicides using
the water hyacinth Eichhornia crassipes
15

_ ' Rate Phytotoxicity
Compound ' kg/ha rating % Regrowth

2-(S-isopropy-5-methyi- 0.125 3 0
20 4-ox0-2-imidazolin-2-yl)- 0.25 6 0
nicotinic acid 0.50 7 0
1.0 9 el
Calcium 2-(5-isopropyl-5- 0.125 4 0

26 methyl-4-0xo-2-imidazolin~ 0.26 8 o
2-yl)nicotinate 0.50 8 0

1.0 9 0
Furturyl 2-(5-isopropy|-5- 0.125 3 0
30. methy (-4-0xo-2-imidazolin=- 0.26 5 0
2-ynicotinate 0.50 7 0
1.0 9 0

Antreated check - - 100*

Phytotoxicity rating: (0:9)—0 = no effect; 9 = weed completely dead.

*Continuously producing new plantiets.
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: A 20 z B W25 wobei R1, R2, A

§X, Y, Z, B und Wdie in Anspruch 1 angegebene Bedeutung haben. 7. Verfah
zur Herstellung einer Verbindung der Formel 1* -

#x 30 V A X~~~1t a A

N - B ~~~W I~~~ S x| 0041623 R, R, X Yund Z diein

giAnspruch 1 aoupegbtieCohesdany Stags:BEDMTR aB ff O NiGEOR3 oder CONHR6 st eht, wobei

#3 und R6 die in Anspruch 1 angegebene Bedeutung haben, dadurch

$hckemvgei chnet - Aremrayld dthedoligwingifeiemulags der Fornel x Or

4ivV~5 o0 wobei Rl, R2, X, Yynd Z die in Anspruch 1 angggebenen Bedeutungen

fihaben, unsetzt nmit entwedef (a). wenigstens 1 Aquivale eidesg Al kohol s der

di-or el R30H und ei nemY ' al | al koxid R30-M, Dol di¢1in Anspruch

@8 angegebene Bedeut ung hpt lII d M fOrR ein Al kalinetall sjjeht-Co&W einer
BlTenper at ufp, zWi séhen 20 4R , _ngs/zwar ohney Los ' oger I n

Jicegenwart eines aprotischen LogungEifatel s; wobei man das angestrebte

#Er odukt erhalt, bei demA fOr steht und R3 di e oben 55 angegebene

JiBedeut ung hat; oder (b) weni gslendl 1 Aquival ent eines Amins der Fornel

HIRGNH2, woRei Re die in Anspruch 1Yngegebene Bedeutung hat, und zwar ohne

g 6sungsnittel oder in Gegenwart eines aprotischen Losungsnmittels und bei

e s e W

X

a cation selected from alkali metals, alkaline earth metals, copper, iron, cobalt, siiver, nickel,

O g, x 0
e Y "
1Y 20 o —'lL I Y N R1 !
i c. . | N=C—CONH, = Ry ]
| z \N/ " l d. ~ ' =~ N
| R N N
: % _ (o] 2 Z o]
: 0 Y COOR4
' ] = Ry
: 30 . e f. l
R -~
I ] 1 z N~ CONH—-C—CONH,,
'
| 2
i 35 wherein
: L . Ry is C;—C,alkyl;
P R. is C,—C, alkyl or C;—C4 cycloalkyl; and when R, and R, are taken together they may represent
: Cs—C, cycloalkyl optionally substituted with methyl;
A is COOR;, CONHRg, CHO, CH,OH, COCH;, COCgHs, CN, CH;, CH=NOH, CH,COOH, CONHOH,
: ‘40 CH,CH,COOH, CHR,OH,
L N —— . / COOCH3
o —{ OR COCH ;
| H Lo P
1 | I
1 °
i 0 loweralkyl (C,—C)
‘ R; is hydrogen, —N=C §
] loweralkyl {C;—C,) : §
. ;
LY . . .
H C—C,, alkyl optionally substituted with one of the following groups: C,—C, alkoxy, halogen, g
i hydroxyl, C;—C, cycloalkyl, benzyloxy, furyl, phenyl, halophenyl, C,—C, loweralkylpheny, C,—C, ‘“?j
Io_weralkoxyp_henyl, nitrophenyl, carboxyl, C,—C, lower alkoxycarbonyl, cyano or C,—C, ﬁ
1 triloweralkylammonium; 3
B 60 Cs—C,, alkenyl optionaily substituted with one of the following groups: C,—C, alkoxy, phenyi, %
halogen, C,—C, loweralkoxycarbony! or with two C;—C; alkoxy groups or two halogen atoms;
: Cs—C, cycloalkyl optionally substituted with one or two C,—C, alkyl groups; %
: Cs—C,, alkynyl optionally substituted with one of two C,—C, alkyl groups; or §

65 ammonium and organic ammonium;
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® ner Tenperatur zw schen etwa 80 und 1250C, wobei nman das angestrebte
®r odukt erhalt, in demA fOr CONHRO steht und R6 di e oben angegebene

fedeutung hat . | . 60 60~~6 r ~~65 *
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E 9 8. Veihpadhsgen, hpdroxyier-akeali] ciagysi di}ec—ryerkhloam-@ sUsstitutz@hvieR bnehydrokyi

ki

&
¥

: v g e B AR U ER- ‘M’&enlﬁéﬂé‘%ﬁa zﬂabeﬁﬁo fnyrhicto®ORgthemNIYRG,
Foor?e s u};ff 8, AT OIS OB PUCER om By OB o ¢

Zn Anspr uc @ﬂgﬁgﬂ)i)%nl@roﬁﬁdﬁmr%&yh@ﬁnoﬁm@ sGBABRRE WRth \6AB cMérs SEHe SHitRS &ronB f OF
'sserstmétﬁomlgcbquOr Sauerstof f steht, dadurch gekennzei chnet, dal 3 nan

‘Bi ne Ver bi Reis ;gg—@.eqlkymyrphgwl gponally substntuted with one methyl group;
E | . Wis OorS;

10 Rg is C,—C,-alkyl or phenyl;
X is hydrogen, halogen, hydroxyl or methyl, with the proviso that when Y and Z are taken together to
form a ring —(CH,),—, where n is 3 or 4, X is hydrogen;
Y and Z each represent hydrogen, halogen, C,—Cs alkyl, C,—C, hydroxy-loweraikyl, C,—Cg alkoxy,
C,—C, alkylthio, phenoxy, C;—C,-haloalkyl, nitro, cyano, C,—C, alkylamino, C,~—C, diloweralkylamino or
15 C,—C, alkylsulfonyl group, or phenyl optionally substituted with one C,—C, alkyl, C,—C, alkoxy or
halogen; and when taken together, Y and Z may form a ring —{CH,),—, where n is 3 or 4, provided that X is
hydrogen;
P
. P
20 or —C= C—C= C [—

where L, M, Q and R, each represent hydrogen, halogen, C,—C, alkyl, C,—C, alkoxy, C,—C, alkylthio,
C—C, alkylsulfonyl, C,—C, haloalkyl, NO,, CN, phenyl, phenoxy, amino, C,—C, alkylamino, C,—C,
diloweralkylamino, chlorophenyl, methyiphenyl, or phenoxy substituted with one Cl, CF;, NO, or CH,
25 group, with the proviso that only one of L, M, Q, or R,, may represent a substituent other than hydrogen,
' halogen, C,—C, alkyl or C,—C,-alkoxy;
and when W is O and A is CN, CH; or COOR;, provided that R; cannot be alkenyl or alkynyl and Y and Z
cannot be alkylamino, dialkylamino or alkylthio, and the N-oxides thereof, and when R, and R, are not the
same, the optical isomer thereof and, except when R; is a salt-forming cation, the acid addition saits
thereof.
2. A method for the control of moncotyledonous and dicotyledonous annual, perennial and aquatic
plant species comprising: applying to the foliage of said piants or to soil or water containing seeds or other
propagating organs thereof, a herbicidally effective amount of a compound of the following formulae:

X o g
v 1
= I
50 c. - | N-C~CONH,
N/
z o Ro

55

60

wherein Ry, Ry, X, Y, and Z, are as defined in Claim 1, Bis hydrogen, W is oxyen and A is COOR; or CONHRg
wherein R; and Rg are as defined in Claim 1.
65 3. A method for defoliating cotton plants comprising apply to the foliage of said plants, approxnmately
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0 30 - WODE
R, R2, X, Y und Z die oben angegebenen Bedeutungen habe, unsetzt mt 36
{a) wenigstens 1 Aquival ent sines Al kohols der Fornel R30H und einem
}_‘ kal i met al | al koxi d R30M, wobei R3 di e oben angegebene Bedeutung und M f

in Al kal i net al | steht und zwar ohng 0#tWBRBNittel ~ oder in
sCegenwar t |ne I’OtISC en_losun smtt Tenper at 1 sch 20
ind SOT | wikee e aaua R AR el froBootin SRRl PREIE Y oo PR B o
di e | n angege ne Bedeut ung hat, er halt 40 (b) wenigstens 1

Aq-ui"_ ent sines Am ns der Fornel R6MH2, wobei R6 die in Anspruch 1
tangegebefe Bedeutung hat, und zwar i1 Gegenwart sines

C14- Ni eder al kyl al kohol s oder si nes i schen Losungs- mittels bei diner
iTenper atur zwi schen 80 und 125C, i Yman das gestrebte Produkt, in dem
A fOr CONHR6 steht und RAL die oBen ang gBedeutung hat, erhalt; (c)
fweni gst ems 1 Aqui val ent Met hyl magnesi umbnom q i i Gegenwart sines

raproti schen Losungsmttels 45 bei einer ratur zwi schen -50 und -80C
unter diner Decks aus inertem Gas, wobei gmanydas angestrebte Produkt
gierhalt, in demA fO COCH3 steht; (d) wenigstens 1 Aquivalent Phenyllithium
in Gegenwame,g.hmg:ﬁz@p&o{( ZSQQﬁd”'wlaﬁe%érbﬂﬁriE’dtuI@Luﬁm fei siner Tenperatur zw schen
-50 und - 80C aint eFbididah &ImpositdrScoripfisihd) & ingrd SolidVdd Migdid HiRNCNE ativgeSdall Rtfextive
Produkt er hlabttntomomemdmfthsrfor@@@sm Qurefﬁalm loder 50 é wenl gstens 1

8 Aqui val ent P‘ls a"Pt"r e %‘E{l qight Rk
i : d t; f
BRI e Gl T B e B

fidas angest g rodukt erh
 COCH

: 6 Asﬁnﬁmbqrbmmtorﬂ(o%&)caormﬁg to CIa(ufm)a oaBD e feans5% 1o/ 2P twaleight of the
‘, Nat ri umbor herbieipally jeffectiyehipgredientticfrom algutf5% te BS¥ bywsisbt of ga inet@Lganic solvent and from

about 5% to 10% by weight of a surface active agent.

25 7. A granular herbicidal composition according to Claim 4, comprising from about 80% to 97% by
weight of an inert granular carrier and from about 3% to 20% by weight of the herbicidally effective
ingredient.
8. A process for the preparation of a compound of the formula:
30
» 35 Ry
O .
40 B W 1
‘ wherein Ry, Ra, X, Y and Z are as defined in Claim 1, A is COOR;, wherein R, is as defined in Claim-1; or )
i CONHRg, wherein Rg is as defined in Claim 1; characterized by: reacting a compound having the formula: g
i H 45
14
gt
i . ' X O
: £ ’ R
i = ' Ry
i i~ —_—
- z7 N N0

56

B ——

wherein
Ry, Rz, X, Y and Z are as defined in Claim 1 with
(a) at least one equivalent of an alcohol of formula R;OH, and an alkali metal alkoxide R,0°M™, wherein
60 Rs is as defined in Claim 1 and M* is an alkali metal, at at temperature between 20°C and 50°C, alone or in
the presence of an agrotic solvent; whereby the desired product, in which A is COOR;, wherein R; is as
defined above, is formed; or
{b) at least one equivalent of an amine of formula: RgNH,, wherein Rg is as defined in Claim 1, alone or
in the presence of an aprotic solvent, at a temperature between 80°C and 125°C, whereby the desired
65 product, in which A is CONHRg wherein Rq is as defined abave, is formed.
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. argestrebte , - :
1 9. Verfahren zur Herstellung einer Verbindung der Fornel z [err] wobei

{ [efr], X, y und Z die in Anspruch 1 angegebene Bedeut ung haben, dadur ch
{ gekennzei chnet, [err] man eine Verbindung der Formel x [err] 20 wobei q
: [efrr], X, Y und Z di e oben angegebqn@a1B®d3.t ungen haben; mt weni gstens\ 1

: I val ' LOs tzt; d Gem sch auf 20 bis [err[]]0"C
bl Béaepréc’:cﬁﬁsv%ﬁgg rg'faﬁ#@%ﬁgg‘ﬁ%}??"é'ﬁ%%Sr’aﬂf?:?hSZS Zugabe ei ner starken

er[hi tzt; die M'schun _ _

: M.n@saure auf 6,5 bis. 7,5 einstellt. FRevendlications pour |les Etats

cqntwefCt ants: BE CH FR GB I T Liy 1. Un conpos6 r6pondant aux
A

-

rmul e€ suivantes: x k
- -
T~j “ON 2 ~~~b. N z

x

N

1o

wherein Ry, Ry, X, Y and Z are as defined in Claim 1, A is COOR,;, CONHRg, CH,OH, COCH, COCgHj, or

16 | COOCH,
cocH

III) {OCH,),

20 0 --

wherein R; is as defined in Claim 1 except hydrogen, Bis hydrogen and W is oxygen, comprising reacting a
compound of formula:

25

30
: Ry
wherein Ry, Ry, X, Y and Z are as defined above; with
(a) at least one equivalent of an alcohol of formula R,OH and an alkali metal alkoxide R3;0”"M*, where R,
is as described above and M is an alkali metal, alone or in the presence of an aprotic solvent at a
35 temperature between 20°C and 50°C, whereby the desired product, in which A is COOR, and R; is as defined

74  above, is obtained; :
o (b) at least one equivalent of an amine of formula RgNH,, where R is as defined in Claim 1, in the
gl presence of C,—C, loweralkyl aicohol or an aprotic solvent at a temperature between 80°C and 125°C,
M & whereby the desired product, in which A is CONHR; wherein R is as defined above, is obtained.

40 (c) at least one equivalent of methyl magnesium bromide, in the presence of an aprotic solvent at a .
N temperature between —50°C and —80°C under a blanket of inert gas, whereby the desired product in which
- . A is COCH; and is obtained:;

(d) at least one equivalent phenyl lithium, in the presence of an aprotic solvent at a temperature
l between —50°C and —80°C under a blanket of inert gas, whereby the desired product, in which A is COCgH,,

45 is obtained; or .
(e} at least one equivalent of sodium trimethylphosphonoacetate, in the presence of an aprotic solvent

1 at —~50°C to —80°C under a blanket of inert gas, whereby the desired product in which A is

. COOCH,
&0 COCH

P{OCH;),

: I

A _ o

i 85 s obtained; or

v (f) at least one equivalent of sodium borohydride in ethanol at —10° to +15°C whereby the desired"
product in which A is CH,OH, is obtained. '

*
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ki~~~ y SO
gNI—I- C- CONCHCON dan 2esqgell2 Rl est u alyeenC- R2et nalye nClC ou

giunccolyee 3Calrqu 1a 2sn rsesmo ggbp%ntrephente unccol yee 0C

¢vnul eetsbtt6pru  ~hl f~~~~~~~~~~~vr 623 A est COOR3, CONHR& CHO,
i CH20H, COCHS, oaanshodpy, theapenaratiph-piGHomEpIr@RORrM@ENHOH, CH2CH2COOH, CHROH,
| R t ~~~~~~ N COCCH 3 5

E (> : u COCH O x Pl (OCH3) 2 0 al kyl e inferieur

-N=C 15
C8PY 6vent uel | ement substitu6 par
, hal ogbno, - hydroxyle, cycloal kyle

F(C\CK) R3est |'hydrogbne,

#fal kyl'e inférieur (C -C4), un alkyr
jun des radi caux suivants: al coxy en Cl-

 ¢en C3-C6, benzyl oxy, furyle, phény ,N oJol. hgnyle, al kyl inferieur (en i
§IC - C4) phemyle, alcoxy inferieur (en Cl- pheny? e, nitrophenyle, i

'gcarboxyle al coxy 20 I nférieur (en Cl- bonyl e, cyano ou tri al kyl i
pinferieur (en C -C4) ammonium un al cenyle en -Cl2 6ventuel | enent

isubstitue pavhemin RS, X, ¥dndZarx asdefinedl i Glaiméall charaytedsad by refcBing a compound of the formula:

1§

Y COOR,

20 R1

25
wherein R,, R;, R3, X, Y and Z are as defined above, with at least one equivalent of base in aqueous solution, -

heating the mixture to between 20°C and 50°C; cooling said mixture and adjusting the pH thereof to
between 6.5 and 7.5 by the addition thereto of a strong mineral acid.

30. Claims for the Contracting State: AT

1. A herbicidal composition comprising an inert solid or liquid diluent and a herbicidal effective amount
of a compound of the formulae a, ¢ and d

35
a..
40
45
50 ' c.
55
d.
60
1k wherein
: R1 |s C1_C4 alky'

R is C,—C, alkyl or C,—C; cycloalkyl; and when R, and R, are taken together they may represent
65 Cy—Cg cycloalkyl optionally substituted with methyi;
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ienyl e, hal ogbno, al coxy inferieur yl'e, ou avec deux
idi caux al coxy en C,-C3 au deux atones d' hal ogbne; un cycl oal kyl e en C3-C6
ent uel | enent substitue par un ou deux radi caux al kyle en C, -C3; 25

al cynyle en C3-C 0 6ventuel | enent substitu6 par un ou deux radi caux

kyl e en C1-C3; ou un cation choi H o446 groups constitue par |es

taux al cal A Rscobrs cCORHRYIEHE! CRbHN ot E8EN,, AN cryli aH-NoH, &Hi®Ton, lconhehal t,
argent, CHgEHptaste CHR;DHAaMDNi um et un ammoni um or gani que; R, 8 est

hydrygene, un hydroxyle, unalcényle en C%oob!n al cynyle en C3 ou un

k n C -C4 6ventuel | eneny supstitub un ?lydroxyl e ou un atone de
lore, ~30 8 est H, COR4A™OM SRR < r65erve 'que | orsque B est COR4

ol SO2R5: A est COOR3, ou R3 8 autre que B{O@igaun cation formant un sel,
CH3 ou CN;, West 0; et Y et Z ne sont pas um al kyl am no, un hydroxyle ou un
hydr oxyal kyl e infé6rieur en C -C4; R4 est un-alk Ie en. C -Clj, un

hl or ot hyl e ou un phényl e event uel | OWERYd5EHi t ue par un radical chloro,

tro ou nMetd)@Xydrogen, R5 est Ug_& 'rkyl e en C -C4 au un phenyle

vent uel | enent substitue par un radigal nbthyle; West 0 ou S; R8 est un

| kyl e en C -C4 ou un phényl e; X est lowhvylﬂvl(bgb-ﬁd, un hal ogene, un hydroxyl e
serve sont r| s nsenbl e ﬁzz

U un '8t hyl e, S u ors
St i
prer " gl £ e gmgpfugﬁﬁ gagg"::;f el
et Z-repr qw&mphﬁ A rldfdphen F %nyl Qﬂo@r
Cb, a

ydr oxy- al kydmendniifrori eur en Cl-C4, un al coxy en -

yl ‘thio en
, - C4, 4n hen@wycn alkenyi ptiere meﬂ ted \enrhm@me fdlvvwmgtgprﬂm—é: alkaxy. rivanyl,
kyl ani no é‘ﬁ'°g,e I" TEH"‘&?‘\E 'é’l‘ ihd Jard '1’1‘(9 ha'@&""lﬂ’P“‘s'
kyl sul f onyl ecBIx ,i; fotaly Lo Joan °§&;’£%1CJ é i1 I'f,t ue par un
kyle en Cl- Cér,catléﬂ saleét wuorﬁmlkﬁlm%s,oukauﬁb ,co.sb*er, o, oM, isfiver, HRKY!,

i s ermenblammoviuet and opgabiv emtmofiomner un cycl e -{CHZ) n-, dans |equel n est 3

U 4, sous Asisihydregepchveiow!.Ssalinyl. Coayei ondlyrrs alyl prigpatly supstityted with one hydroxyl

' or one chlorine atom;
B is H, COR, or SO,R;, provided that when B is COR, or SO,R;; A is COOR; in which R; is other than H,
or a sait-forming cation, CH; or CN; W is O; and Y and Z are not alkylamino, hydroxyi, or C;—C,
30 hydroxyloweralkyl
R, is C,—C,, alkyl, chloromethy! or phenyl optionally substituted with one chloro, one mtro or one
methoxv group;
Rs is C,—C, alkyl or phenyl optionally substituted with one methyl group;
WisOorS;
35 Rg is C;—C,-alkyl or phenyl;
" X is hydrogen, halogen, hydroxyl or methyl with the proviso that when Y and Z are taken together to
‘O form a ring —{CH,),—, where n is 3 or 4, X is hydrogen,
v Y and Z each represent hydrogen, halogen, C,—C; alkyl, C,—C, hydroxy-ioweralkyl, C,—Cg alkoxy,
C,—C, alkyithio, phenoxy, C,-—C,-haloalkyl, nitro, cyano, C,—C, alkylamino, C,—C, diloweralkylamino or
40 C,—C, alkyisuifonyl group, or phenyl optionally substituted with one C,—C, alkyl, C,—C, alkoxy or
' halogen; and when taken together, Y and Z may form a ring —(CH.),—, where n is 3 or 4, provided that X is

hydrogen;
L MQ R,

: L1
45 or : —C=C—C=C—,

where, L, M, Q and R, each represent hydrogen, halogen, C;—C, alkyl, C,—C4 alkoxy, C,—C, alkylthio,
C,—C, alkylsuifonyl, C,—C, haloalkyl, NO,, CN, phenyl, phenoxy, amino, C,—C, alkylamino, C,—C,
diloweralkylamino, ch|orophenyl methylphenyl, or phenoxy substituted with one Cl, CF;, NO, or CH,
50 group, with the proviso that only one of L, M, Q or R,, may represent a substituent other than hydrogen,
halogen, C,—C, alky! or C;—C,-alkoxy;
and when W is O and A is CN, CH; or COOR;, provided that R, cannot be alkenyl or alkynyl and Y and Z
cannot be alkylamino, dialkylamino or alkylthio, and the N-oxides thereof, and when R, and R; are not the
same, the optical isomer thereof, and, except when R, is a salt-forming cation, the acid addition salts
55 thereof.
2. A solid herbicidal composition according to Claim 1, comprising from 20% to 46% by weight of a
finely divided solid inert carrier; from 45% to 80% by weight of the herbicidal effective ingredient; from
about 2% to 5% by weight of a dispersing agent and from about 2% to 5% by weight of a surface active
agent, _
3. A liquid herbicidal composition according to Claim 1, comprising from 5% to 25% by weight of the
herbicidally effective ingredient; from about 65% to 90% by weight of an inert organic solvent and from
about 5% to 10% by weight of a surface active agent. _

4. A granular herbicidal composition according to Claim 1, comprising from about 80% to 97% by
weight of an inert granular carrier and from about 3% to 20% by weight of the herbicidally effective

65 ingredient.
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25

30

35

45

50

55
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00U Vi el R
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un phényl e, un phenoxy, un am no, udégga
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wherein R,, R, X, Y, and Z, are defined in Claim 1, B is hydrogen, W is oxygen and A is COOR; or CONHR,
wherein R; and Rq are as defined in Claim 1.

6. A method for defoliating cotton plants comprising apply to the foliage of said plants, approximately
five to fifteen days prior to anticipated harvest, a desiccating and defoliating amount of a compound ofthe
following formula:

N
|
B

“whersin Ry, Ry, A, X, Y, Z, B, and W are as defined in Claim 1.
7. A process for the preparation or a compound of the formuia:

N
I
B

s5 wherein R, Ry, X, Y and Z are as defined in Claim 1, A is COOR,, wherein R; is as defined in Claim 1, or

__-_—-———_———_’_—‘_-——-_
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Xi 0 Atre 30 Y. wyle dans | esquelles R, 'i’{(@
Y

;X,[ Y et Z sont tels que definis dans |a revendication 1, B est |'hydrog
Wiest | oxygene et A est COOR3 ou @004%&.623ui R3 et Re sont tels que def
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e

‘cgnpr enant app catlon eur eU| age environ cing A 35 quinze jours
-avian .r6colte prevue d' une quantyte glessechante et defollante d' un
.cgnpoest de fornmul e 18. ~. sujvante: pS~~~~~~ Py ~~~~~~ A 40B W dans
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rgvendi cation 1. | so~~5 |_4. _j.conposi ti on herbicide conprenant
-ufj. diluant inerte solide ou |iqgt t une Yu ite herbicide t

~1~~eff|cace d' un conpose do fornules a, c¢, d dans Ia revendication 1 5 ‘
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¥ o1 e

25 z

30 ' _
s ¥ - wherein Ry, Ry, X, Y and Z are as defined in Claim 1, A is COOR;, CONHRg, CH,OH, COCH;, COCgHs, or

COOCH;
COCH

P(OCH,).;

I
0

" wherein R, is as defined in Claim 1 except hydrogen, B is hydrogen and W is oxygen, comprising reacting a
compound of formula:

whereln Ry, R,, XY and Z are as defined above; with
(a) at least one equivalent of an alcohol of formula R;OH and an aikali metal alkoxide R;0"M*, where R,
. is as described above and M is an alkali metal, alone or in the presence of an aprotic solvent at a
55 temperature between 20°C and 50°C, whereby the desired product, in which A is COOR, and R; is as defined ;
4 above, is obtained;
(b} at least one equxvalent of an amine of formula RgNH,, where Rg is as defined in Claim 1, in the :
presence of C,—C, loweralkyl alcohol or an aprotic solvent at a temperature between 80°C and 125°C,
whereby the desired product, in which A is CONHRB wherein Rs is as defined above, is obtained;
F 50 {c) at least one equivalent of methyl magnesium bromide, in the presence of an aprotic solvent at a
tf temperature between —~50°C and —80°C under a blanket of inert gas, whereby the desired product, in which
i; A is COCH,, is obtained;
K3 {d) at least one equivalent phenyl lithium, in the presence of an aprotic solvent at a temperature
' between —50°C and —80°C under a blanket of inert gas, whereby the desired product, in which A is COCgHs,
< 4 65 is obtained; or
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60 65 b. 11~ ~1 s..~~~~dn .auleRRA Y ,8e ottl.gedf ndn _
garvni ai nl 0 041 623 8. Un procede de prepar ation d'un conpose de

fformule: x @ Y Az ~NNto
W 15 dans | aquel

N 70~

IR, R2, X, Y et Z sont tels que def i nP ﬂﬁﬂsské revendlcatlon 1, A est
gm 0Cd R3 @it 1daed ong buivdRhi d bodklANSi Heﬁylbﬁ’d&ﬁﬁﬁbé@{afemhé pre%cmgﬁotl&wvaﬁ
Zest t el que aebi°fito RIfBurider 7 dardetchl matt g wisreyanaddsiesd MeduptEh ivhicRAliseact i on

d' up~gonpos6 repondant A la formule: x 0. 20
le O~~g~~~~~~~ z /COOCH3 0 25 dans laquelle R, R2.

X, Yet Z sont tels que defini dans KF8CHevendi cation 1 avec (a) au i NS un
6qui val ent d'un al cool de fornule R30H, Eﬁ(og}m_,)zal cool ate de netal alcalin,
iR3CeM

10 . .
0 is obtained; or

{f) at least one equivalent of sodium borohydride in ethanol at —10° to +15°C whereby the desired
product in which A is CH,OH, is obtained.
9. A method for the preparation of a compound of formula

15 X
Y COOH
\N N R1
20
4 A Hz
HN
o]
25 wherein Ry, Ry, X, Y and Z are as defined in Claim 1, characterized by reacting a compound of the formula
X
Y . COOF%3 :
"
30 R
\N N 1
. z = R
HN

- 3§
: wherein Ry, Ry, R3, X, Y and Z are as defined above, with at least one equivalent of base in aqueous solution,
heating the mixture to between 20°C and 50°C; cooling said mixture and adjusting the pH thereof to

‘O between 6.5 and 7.5 by the addition thereto of a strong mineral acid.

Patentanspriiche fiir die Vertragsstaaten: BE CH FR GB iT LI NL SE

etz i e

3 445 1. Verbindung mit einer der folgenden Formein
X o Ry
Y
50 - —l-L l
a. | N-C-CN
b .y I
Z N R
0 2
55
; j 60 X O m, X O
ik . : 1 R
: Y
——d Y N 1
; ¢ - || N=C—CONH, = | Ry
z SN l ‘ =N N
65 o Ra z o
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'R37est tel que defini dans |la revendication 1 et M" est un netal alcalin,
ja ine tenperature conprise entre 200C et 500C, en presence ou non d'un
{so vant aprotique; formant ainsi |le produit d6sire dans |lequel A est 30 '
{CAOR3, ou R3 est tel que defini C|-dessus ou (b) au noins un equival ent@
'd' une amine de formul e: RONH2, ou 1623 que defini dans |a

‘revendi cation 1, en prgsenge ou non d un sol vant aQrothue A une

't rrperature conprige entrel80C et 5C, formant ai ffsi [Zg Rroduit d6sir6

}d quel A est ~"0 tel que d&N ' s%y{s 9. Un

_;p ,ple ;freparatl orrp seR de forpul e: A 40R N

: fC N X~ oS4 «eewn-e-eom-@

B Wdans Iaquel I e R1, R2, X et Z sont teI s que defi ni ldans 1a

- r gvendi catlon 1, A est COORS, CO\ﬁ—iRG CH2OH, COCH3, COC. Hr & coocHl CcocH

:P(' ) é 5(? eht;

- 1job R8st Ll GUENKAERTC, daptoahd wEMPACIGR, idhin do abarkmEisRRl dRCEcyclo-

| 'thydr ogengiyi daﬁén Honkeymaeg@gaeereﬁfalwrﬁsmeﬂm@m)sgﬁm,.stcorrprenant |'a r6acti on
d'fun conposeAdar CQORYLIC@NHBG, CHO,OCHGOH,BE0CH;, COCeHs, CN, CH;, CH=NOH, CH,COOH, CONHOH,
"RI CH,CH,COOH, CHRLOH,

15 N — y, COOCH,
: —-(’ oder COCH\ ; steht; wobei
o— Il?l(OCHs)z
¢ 20 ) : o)

niederalkyl (C,_,)}
. Y
MR & 25 R, fir Wasserstoff, —N=C

niederalkyl (C,-,),

C;_12-Alkyl, gegebenenfalis substituiert mit einer der folgenden Gruppen: C,_,-Alkoxy, Halogen,
30 Hydroxyl, C;_¢-Cycloalkyl, Benzyloxy, Furyl, Phenyl, Halogenphenyl!, C,_,-niederalkylphenyl, C,_,-
PO niederalkoxyphenyl, Nitrophenyl, Carboxyl, C,_,-niederaikoxycarbonyl, Cyano oder C,_,-triniederalkyl
i ammonium,
Cs-y2-Alkenyl, gegebenenfalls substituiert mit einer der folgenden Gruppen: C,_;-Alkoxy, Phenyl,
LI . Halogen, C, _.-Nxederalkoxycarbonyl oder mit zwei C;_;-Alkoxygruppen oder mit zwei
. 35 Halogenatomen;.
L C;_¢-Cycloalkyl, gegebenenfalls substituiert mit einer oder mit zwei C,_;-Alkylgruppe(n);
F :O Cs-10-Alkinyl, gegebenenfalls substituiert mit einer oder mit zwei C,_;-Alkylgruppe(n); oder
S el ein Kation, ausgewshit unter Alkalimetallen, Erdalkalimetallen, Kupfer, Eisen, Kobalt, Silber,
o Nickel, Ammonium und organischen Ammoniumverbindungen, steht;
- 40 Re flir Wasserstoff, Hydroxyl, Cs-Alkenyl, Cs-Alkinyl oder C,_,-Alkyl, das gegebenenfalls mit einer
f Hydroxylgruppe oder mit einem Chloratom substituiert ist;
4 B fur H, COR, oder SO,R;, mit der MaRRgabe, da dann, wenn B COR, oder SO,R; bedeutet, A fir
COOR,, wobei R, eine andere Bedeutung hat als H oder ein salzbildendes Kation, fir CH; oder CN steht; W
3 far O steht; und Y und Z nicht Alkylamino, Hydroxyl oder C,_,-Hydroxyniederalky! bedeuten;
: ' 45 R, fiir C,_,4-Alkyl, Chlormethyl oder Phenyl, das gegebenenfalls mit einer Chlor-, einer Nitro- oder einer
Methoxygruppe substituiert ist;
_ Rs flr C,_,-Alkyl oder Phenyli, das gegebenenfalls mit einer Methyigruppe substituiert ist;
[ W fiir O oder S;
T Rg fiir C;_4-Alkyl oder Phenyl;
§0 X fur Wasserstoff, Halogen, Hydroxy! oder Methyl, mit der MaRgabe, daR dann, wenn Y und Z zur
X Bildung eines Ringes zusammengefa3t sind und YZ fiir die Struktur —(CH,),— steht, wobei n 3 oder 4
bedeutet, X flir Wasserstoff steht;
{ Y und Z jeweils ausgewdhit sind unter Wasserstoff, Halogen, C,_g-Alkyl, C,_,-Hydroxy-niederalkyl!,
C,-g-Alkoxy, C;_, Alkylthio, Phenoxy, C,_,-Halogenalkyl, Nitro, Cyano, C;_s-Alkylamino, C,_,-Di-nieder-
i 55 alkylamino oder C,_,-Alkylsulfonyl oder Phenyl, das gegebenenfalls mit einer C,_,-Alkyl-, C,_,-Alkoxy-
T Gruppe oder mit Halogen substituiert ist; und wobei Y und Z, wenn sie zusammengefalit werden, einen
Ring bilden kdnnen, in dem YZ fir die Struktur —(CH,),— steht, wobei n 3 oder 4 ist, unter der

A voraussetzung, dal3 X fiir Wasserstoff steht;
L MY R,
1 0 N
' oder YZ far die Struktur —~LC=C—C=C—
NS steht, wobei L, M, Q, und R; jeweils ausgewahit sind unter Wasserstoff, Halogen, C,_.-Alkyl, C,_-Alkoxy,
] C,-4-Alkyithio, C,_,-Alkylsulfonyl, C,_,-Halogenaiky!, NO,, CN, Phenyl, Phenoxy, Amino, C,_,-Alkylamino,
. 65 C,_s-Di-niederalkylamino, Chiorphenyl, Methylphenyl oder Phenoxy, das mit einer Cl-, CF5-, NO,- oder CHy-
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210 U U410 darrelrte R RZ, A, T € O C quc
bd6finfi ci- esS aet col (a umins R2I eqlvaetd laca efrue R3O et un
fal cool ate de m-tal alcalin R30-MiR danXest tlaque dl t ciadl SSUS etn@

fun netal alcdali30Hn pr non d un solvent aprotique h une ~,..j./te

li nstun conpise enr 0Cet50,otefla acgi o044 6@3produt dsie daslqgel A e

- COOR13 et st . .af.au nin n_equi,val enlt d' un ] e fo | e,
ronve, ou riiosbaico et A Raldhot e B et o BB I, Bo0e R Grenc
al kytgue isalvrjdid N-Bkitie @diseltion n(adfl FAlldn,n Hns® BN ktetiuhd AEN, CHA, a6 COOR, BedeGteftU
MR NgeAIN e uorausdesntdt, dd®Rikeinadikeng!- dder ABinyigiupmegdstendY unth Zatichpiioliefdnde, Oialkylamino
sol vant  Aprageq Akudthig stghgn konnen: sew'%ﬁg_getismﬁ dsomerep dprsalbenpfpliseR und B; eight dig@iziche
§sous une prsglgﬁJ ﬁglﬁgﬁ%:g%ﬁﬁ'%g‘?“feé? ' %‘F?ﬁ&ﬁf’sﬁff’ PUSgenRMRAR; qen+F a"'_da'sd:bsfi"re'"
tdens | eq, eASeShellardhlGud Hakdnpreh@dU vo Seitkelmdititiyedl @AY Afeikeit@Rihddn! mwsnﬁgghé

JEpresnene d nehristoigerg peredidraridet)énd aquitiseen @fldnzenspe2iasljdadBeh gRRdnhichidd @altman

fsous uneroprifittertdepPfladzen gder demechoden odsh tierm Wassen idiesiame oger ettiere Fodeftanzungshagane

(s) au noi merspibencanthation aine herbizid midsapis dfimes Bneroisrbindung, Bl ieloms gt fqlgendenfoemeln un

'; _ | | A,
) Shwg
|
|

Lsol vent ~~ Y*PEEUsi A estc con al qugl A es 00 aprotique entre -50C et

- 80C, sous une protection de gaz jner obtenant ainsi |le produit desire
¢ dans - isequel equl  As estH3; A
b~~~ COOCH3 20 -
E.au noi ns un 6qui val ent de Bor ohydr gee~ &
F+ 15, obtenant ainsi Is produit desire deng |e
‘procede ge pr6paration d' un conpose de foN

[ g~~~~ CC ou 25 - (f)
s nerthaeol entre - 10st
Uk A est CH2OH. .10. Un

o

25 . T X
Y b .
= l
c. | N-C~CONH,
\N/
20 z o R

<

ETIRHT T2
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40 wobei R;, Ry, X, Y und Z die in Anspruch 1 angegebene Bedeutung haben, B fiir Wasserstoff, W fur
) Sauerstoff und A fiir COOR, oder CONHR; steht und wobei R; und Rg die in Anspruch 1 angegebene
Bedeutung haben.
3. Verfahren zum Entbléttern von Baumwollpflanzen, dadurch gekennzeichnet, daR man den Bléttern
E der Pflanzen etwa 5 bis 15 Tage vor dem vorgesehenen Erntezeitpunkt eine zur Austrocknung und
i 45 Entblatterung ausreichende Menge einer Verbindung der folgenden Formel verabreicht:

55

=GB 1 b o By SRRt A8 it MRS

B w

wobei Ry, Ry, A, X, Y, Z, B und W die in Anspruch 1 angegebene Bedeutung haben.
4. Herbizides Mittel, umfassend ein inertes, festes oder fllissiges Verdiinnungsmittel und eine herbizid
60 wirksame Menge einer Verbindung der Formeln a, ¢, d in Anspruch 1.
5. Festes, herbizides Mittel nach Anspruch 4, dadurch gekennzeichnet, dal es von 20 bis 456 Gew.%
eines feinzerteilten, festen, inerten Trégers; von 45 bis 80 Gew.% des herbiziden Wirkstoffes; von etwa 2
bis 5 Gew.% eines Dispersionsmittels und von etwa 2 bis 5 Gew.% eines oberflichenaktiven Mittels
umfafdt.
65 6. Flissiges, herbizides Mittel nach Anspruch 4, dadurch gekennzeichnet, da es von 5 bis 25 Gew.%
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'30VY > P COCH35 z JN&- Rl
i rhdens laquelle RL, R2, X, Y et Z sont tels que defini dans |la

{ revendi cation 1, caracteris par la reaction d un Fs 45 _
{ u au

1 5a R R S :
mansHNNNui al sl t d' ut ebasbe sol e dutioag€L0$?3 RX Is | Au tg dul angde fn 0C

I et. 50C; | Slef barhigiden Vitatatis; vorjeiwa 65 his 30Geurfe ginesipertso prgadisehen Lésubgshitets und Sompar

- addi tion (f“'@;!?gﬂg;i?e%? °d§§‘ﬁ1§j’;’.eff§?ﬁ"akf".’ Mittels yynfale, po_B5

o 9E , . 3 izides Mittel'nach Anspruch 4, dadurch ggkgrlnzgghggms on etya 80a

; . ' i e%: inerten, granulatfdrmigen Tragers und von etwa 3 bis 20 Gew-% 'de Eirgl}giien ee
66 M 5 WirkstoffesumfaBt. 00O @0 @~ 111 .

" HE1111!1 1118 Verfahtehkd Hetstdllung eier Wérbind@RteREveeldi cat i oNns pour |'Etat
contractant: AT 1. Une conposition herbicide conprenant un diluant inerte
. solide ou liquide et une quantite hérbicide efficace d' un conpose de

formul gpa, ¢ ou d. A

15

3 stontms s st e . 5 o S

wobei Ry, R;, X, Y und Z die in Anspruch 1 angegebene Bedeutung haben, A fir COOR, oder CONHR, steht,
wobei R; und Rg die in Anspruch 1 angegebene Bedeutung haben, dadurch gekennzeichnet, da® man eine
20 Verbindung der Formel :

- X o
- v R1
¥ 25 . — o

z7 N NN

3. wobei Ry, Rz, X, Y und Z die in Anspruch 1 angegebenen Bedeutungen haben, umsetzt mit entweder
S F (a) wenigstens 1 Aquivalent eines Alkohols der Formel R;OH und einem Alkalimetallalkoxid R,0~M*,
: 30 wobei R, die in Anspruch 1 angegebene Bedeutung hat und M* fir ein Alkalimetall steht, bei einer
Tembperatur zwischen 20 und 50°C, und zwar ohne Ldsungsmittel oder in Gegenwart eines aprotischen
Losungsmittels; wobei man das angestrebte Produkt erhalt, bei dem A fir COOR, steht und R, die oben
angegebene Bedeutung hat; oder '
{b) wenigstens 1 Aquivalent eines Amins der Formel RgNH,, wobei Rq die in Anspruch 1 angegebene
35 Bedeutung hat, und zwar ohne Lésungsmittel oder in Gegenwart eines aprotischen Ldsungsmittels und bei
einer Temperatur zwischen etwa 80 und 125°C, wobei man das angestrebte Produkt erhélt, in dem A fir
P~ CONHRq steht und Rg die oben angegebene Bedeutung hat.
O 9. Verfahren zur Herstellung einer Verbindung der Formel

40
45
wobei R;, Ry, X, Y und Z die in Anspruch 1 angegebene Bedeutung haben; A far COOR;, CONHRg, CH,0H,
COCHj,, COCg¢Hs oder o
COOCH,
55 COCH

P(OCHs),
I

60 steht, wobei R; die in Anspruch 1 angegebene Bedeutung hat mit Ausn'ahme.von Wasserstoff, B fur

65
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1. 10 N 20 [err] o R2 25 x 0 30 d. z 0 dan
il esquelles 35 [err] est un alkyle en [err]; R2 est un alkyle en [er
[OU un cycl oal kyle en C3-C6; et, lorsque err et R2 sont pris ensenble,
tEpeuvent representer un cycloalkyle en C3-C6 eventuel |l enent substitue p
et hyl e A est [err] [err] 40 0 041 623 N 45 0 al kyle

i nferieur [ﬂsgdrstﬁsuﬁ% fdr sQNedé’té?Q& ?’dadurch gekennzeijchnet, JE'E Qaﬁ@m@‘v&%lnﬁ Jigmceﬁﬁcirr%&\r

i[err] un al kyle en [err] eventuell'enent substitue par un des radicaux _
ES Ui s: alcoxy en C, -C3, hal ogeno, xhydooxyl e, cycl oal kyle en C3-Ce, 3
fhenz xy, furyle, phenyle, hal ogenophenyle, alkyh 55 inferieur (en :
f[err] phenyle al coxy inferieur ? N e, nitrophenyl e,

car boxyl e, "al coxy \ N R,

T Tt i e et
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65

wobei Ry, Rz, X, Y und Z die oben angegebenen Bedeutungen habe, umsetzt mit

(a) wenigstens 1 Aquivalent eines Alkohols der Formel R;OH und einem Alkalimetallalkoxid R;0"M",
wobei R die oben angegebene Bedeutung und M fiir ein Alkalimetall steht, und zwar ohne Losungsmlttel
oder in Gegenwart eines aprotlschen Lésungsmittels bei einer Temperatur zwischen 20 und 50°C, wobei
man das angestrebte Produkt, in dem A fiir COOR, steht und R; die oben angegebene Bedeutung hat,
erhaélt;

{b) wenigstens 1 Aqunvalent eines Amins der Formel RGNHz, wobei Rg die in Anspruch 1 angegebene
Bedeutung hat, und zwar in Gegenwart eines C,_,-Niederalkylalkohols oder eines aprotischen Losungs-
mittels bei einer Temperatur zwischen 80 und 125°C, wobei man das angestrebte Produkt, in dem A far
CONHR;g steht und R, die oben angegebene Bedeutung hat, erhalt;

(c) wenigstens 1 Aquivalent Methylmagnesiumbromid in Gegenwart eines aprotischen Losungsmittels
bei einer Temperatur zwischen —~50 und —80°C unter einer Decke aus inertem Gas, wobei man das
angestrebte Produkt erhélt, in dem A fir COCHj steht;

(d) wenigstens 1 Aquivalent Phenylllthlum in Gegenwart eines aprotischen Losungsmittels bei einer
Temperatur zwischen —50 und —80°C unter einer Decke aus Inertgas, wobei man das angestrebte Produkt
erhélt, bei dem A flir COCgHj; steht; oder

{e) wenigstens 1 Aquivalent Natriumtrimethylphosphonoacetat in Gegenwart eines aprotischen
Lésungsmittels bei —~50 bis —80°C unter einer Decke aus Inertgas, wobei man das angestrebte Produkt
erhélt, bei dem A fiir

COOCH,

COCH steht; oder
P(OCH,),
Il

o)

(f) wenigstens 1 Aquivalent Natriumborhydrid in Athanol bei —10 bis +15°C, wobei man das
angestrebte Produkt erhalt, bei dem A fir CH,OH steht.
10. Verfahren zur Herstellung einer Verbindung der Formel

X
Y . _COOH
— -
Xy | y Ry
4 N= R2
HN
0

wobei R;, R,, X, y und Z die in Anspruch 1 angegebene Bedeutung haben, dadurch gekennzeichnet, dal®
man eine Verbindung der Formel

. X
Y COOR,
' —
R
\N N 1
z _ R,
HN
o]

wobei Ry, R,, Ra, X, Y und Z die oben angegebenen Bedeutungen haben; mit wenigstens 1 Aquivalent Base
in wéBriger Ldsung umsetzt; das Gemisch auf 20 bis 50°C erhitzt; die Mischung abkiihit und ihren pH durch
Zugabe einer starken Mineralsaure auf 6,5 bis 7,5 einstellt.’
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‘nferieur (en CL-C4) carbonyle, cyano ou trialkyl inferieur (en Cl-C4)
fammni um un alcényle en C3-Cl2 6ventuel | enent substitue par un des
1 radi caux suivants: al coxy en Ct-C3, phenyle, hal ogéno, alcoxy inf6rieur jeg
; C,-C4) carbonyle, ou avec deux radicaux alcoxy en Cl-C3 ou deux atorres
" [ hal ogene; 60 un cycl oal kyPe08h €23 Cs” event uel | ement subst it u6{(§z
un ou de%t,mmmwfﬁah&weﬁ,%&t&;@; un al cynyle en C3-C 0 6ventuel | enent
lisubstitue par un ou deux radicaux al kyle en C -C3; ou un cation choisi dans
.1 e greype cbiistbizideeMittal urhfessemddirainerteal festes oder flidsiggs Yeedlnoyngsrmittel|upeh eine kertrizid) x
I'e Ougeyr virageriignge pigergipinduna der ErgeiAe; © Fe ni ckel , |’ anmoni um et un

‘ammoni Um or gani que; R6 est |'hydrogege, un hydroxyle, un alcenyle en C3, un
ial cynyle en C3 QU un.al kyle en C_-C4 65 gvent uel I ement substitue par un
ihydroxyl e ou un atonme de chlore,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ' 0 Q41 623 B est H COR4 ou
S02R5, "%ous reserve que |®rsque B 0PR5: A est COOR3, ou R3 est
autre que H, ou un cation formant un sel | of CN, West 0; et Y et Z ne
sont pas un al kyl am no, un hydroxyle ou dr oxyal kyl e inferieur en
Ccil-4; : - H R4 est un alkyle en C,-|C,, un chl orontt hyl e ou un
phenyl & 6vent uel | enent substitue par un rhdi (Y,val - X chloro, nitro ou
bt hoxy; Rs est un alkyle en C -C4 QU un phenyl e eventuell enent substitue
par un radical nmethyle; West 0 ou' SX Raoesh un al kyle en C -C4 ou un
'phenyl e; X est | Yhydrogbne, un halo e, junhydroxyl e ou un n6thyle, sous

<

reserv@ que lorsque Y et Z sont prifs tdje baxpour fornmer un cycle
-(CH2),, dans lequel n es% 3 ou 4, I\F*S'L'[( Hydr ogbne;
- Z R
- o N2
X o
Ry
Y N R,
) _ T,
z7 N )

wobei

R, far C,_,-Alkyl steht;

R, fiir C,_4-Alkyl oder C,_g-Cycloalkyl; wobei R; und R,, wenn sie zusammengefalt sind, C;_g-Cyclo-
alkyl bedeuten kénnen, das gegebenenfalls mit Methyl substituiert ist;

A fiir COOR;, CONHR;, CHO, CH,OH, COCH;, COCgHs, CN, CH;, CH=NOH, CH,COOH, CONHOH,
CH,CH,COOH, CHR40H,

N -, C00CH,

—{ oder COCH steht; wobei
o— - P(OCHg)o

0]
niederalkyl (C,-,)
/
R, fiir Wasserstoff, —N=C\
niederalkyl (C,_s),

50

Cy-12-Alkyl, gegebenenfalls substituiert mit einer der folgenden Gruppen: C,-;-Alkoxy, Halogen,
_ Hydroxyl, Cs_¢-Cycloalkyl, Benzyloxy, Furyl, Phenyl, Halogenphenyl, C,_,-niederalkylphenyl, C;_,-
h niederalkoxyphenyi, Nitrophenyl, Carboxyl, C,_,-niederalkoxycarbonyl, Cyano oder C,_,-triniederalkyl
56 . ammonium, ; :
¥ A C,_.2-Alkenyl, gegebenenfalls substituiert mit einer der folgenden Gruppen: C,_s-Alkoxy, PhenyI:
3 Halogen, C,.,-Niederalkoxycarbonyl oder mit zwei C,_j-Alkoxygruppen oder mit zwei
Halogenatomen; .
s Cs-s-Cycloalkyl, gegebenenfalls substituiert mit einer oder mit zwei C,_;-Alkylgruppe(n);
60 Ca-10-Alkinyl, gegebenenfalls substituiert mit einer oder mit zwei C,_5-Alkylgruppe(n); oder
e ein Kation, ausgewéhit unter Alkalimetallen, Erdalkalimetallen, Kupfer, Eisen, Kobalit, Silber,
Nickel, Ammonium und organischen Ammoniumverbindungen, steht; :
Re fiir Wasserstoff, Hydroxyi, C;-Alkenyl, Cs-Alkinyl oder C,_,-Alkyl, das gegebenenfalls mit einer |
Hydroxylgruppe oder mit einem Chloratom substituiert ist; ) o
B fur H, COR, oder SO,Rs, mit der MaBgabe, daR dann, wenn B COR, oder SO,R; bedeutet, A fir

- o
f

i I
i 3

:
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et z repr65entent chacun 1" hydrogene, un hal ogene, un al kyle en , un o
ydroxy al kyle inferieur en Ct-C4, un alcoxy en C1-C6, un alkylthio en@

=

V-t

ﬁ

1 CA. un ph6noxy, un hal ogénoal kyle en C-C4, un nitro, iV un

ano, un alkylamno en C-C4, un dialkyl inf6rieur (en Ct-C4) am no,

kyl sul fonyle en G -C4, ou un phenyIQe e®23c| | ement substitue par un

kyl e en (CodH, wdbBi Ry ki ¥iteRBeleutng hatdisWhdbddiAaRhRiendst KatioR, ftr@HS Sdér EA SteROR!

is ensenbilueQ steéhtg und?Y p'mK/mcrttAfkolamb HydroRyl ok C; (Bvpryniedélaing bdeGel n est 3
ous * RafurCi. i AKyicG qtt]g oder Bhgnyt, dias hgavbenghfnlts;mit eirler QlorRemér-Nltro- oder eing

C— =C-, 'Tgf‘“yg"’p pIbsgityq nt ent_ chacun

4 hydr ogbne, f}d 'Oderunené(rﬁ ﬁgg%bﬁ%ﬁlfﬂ"t el?ﬁ'p'gftﬁ i’ppér?”?fft“@ﬁ? tn

§ial kylthio en @.fueé,,_.-umylahdéyhawl fonyl e en Ct-C4, un hal ogenoal kyl e en Cl- (4,
eNC2, CN, un PFefwyWessersmff phﬁ:gmylvdruxvl addr iMethyll mitadek MaBgabe) @ake Barldl wésh, Y Uit Z zur

5 d| a| kyl i 5‘f ede QEﬂ_lu fﬁ@; suqtjnmé Wdyr%@%‘ue—(%)“-_-mht wobei n 3 oder 4

et hyl pheny l}s a%srer alo enal: ClAl - -nled raikyl,
JISous rGSerV@_un(oW] C§€,‘, T-’Phe l!'n:ﬁ%lf Nldfo; §ﬁnt%k\6§®%§{o, _.-D|-:|:der-
fisubst i t uantaliglatnine agier Cy0-Al uﬂg@neder uﬁbn ahibg@a@&zenwfaua Imkityditeer @D_.-ﬁlkyl%, QLAIRGRY-
tal coxy en (,G'UIEB# °d€tmlt Uﬁ'wueut\ﬂ@stt ifd; t&ﬂmbesrturﬂm, wéiiFieonsdoOEiRgefaR owesden aenh ve
ogue R3 n&¥ pﬂg S E) d’l%f'x'g ‘Q’i‘ ¢ Strgigurymr{Cikley refehts wabei ny3cqdez4igt, priprsdsent
linas etre un AlRyFam Ao IS8  ou al kyl thio, et leurs N oxydes, et

| orsque R et R2 no sont pas |dent|que§, M §UR, i sonere optique, et, sauf

fll orsque R3 est un cation formant un 30 [sel ,| I|eurs sel s d' addition avec des
flaci des. 2 OQMéfZ@Gr@p(ﬁnuttuon herb| ci de s€kFCd€=S€el on | a revendi cation 1

! Coﬁprenant O%(S%g}oa %g? z_“1sgun Su ortr\l;é%grte S(a)‘|ﬂl de?fl pemen {5\'1\9
fidi vi s6; de ’ | c4 on
2% A 5% en chJ Ao A e A Ha% B e%ﬁgg :%%jgr CEF %‘ Sl
' ggent te¥ﬁS|Gbunibetsuﬁstltu&rt lshenmtiél‘pMSngbd)mabefubleﬁbedﬂer $yeHbordeL, v @ﬂ:d raR7 fur emen

7 evendi cat |Sshﬁt'1uenfem NamtdEdecftfa%a&e@B% Haiogeoi G s:-Adkyt 6de8& lAIkmrgll@dl ent

her bi ci de éP‘II:ﬁs g e| - an' md/%f:-efh eﬁﬁr(a ; gggﬁ f r mf::)
inerte et \? 4 é%ﬁri’s&?gzﬁ m!fonasénéﬂ' er #‘ Ms°R; Q?cht leiche

onposi tw)mehlﬁ&hbma ; 96vA8 WdiedSdufba Qsalzél dergi6dh( h&@&doﬂ% . def ) ' RR&H] ur ein

f:envi ron 80%6!8il@etHiesiation steht.

} % 2. Festes, herbizides Mittel nach Anspruch 1, dadurch gekennzeichnet, da8 es von 20 bis 45 Gew.%

; eines feinzerteilten, festen, inerten Tragers; von 45 bis 80 Gew.% des herbiziden Wirkstoffes; von etwa 2
blsf5 rfew .% eines Dispersionsmittels und von etwa 2 bis 5 Gew.% eines oberflichenaktiven Mittels

35 umfal3t
_ 3. Flussiges, herbnzudes Mittel nach Anspruch 1, dadurch gekennzeichnet, daB es von 5 bis 26 Gew.%
O des herbiziden Wirkstoffs; yvon etwa 65 bis 90 Gew.% eines inerten, organischen Ldsungsmittels und von

By
c = ==<

LI

DV

etwa 5 bis 10 Gew.% eines oberflichenaktiven Mittels umfaft.
, 4. Granulatformiges, herbizides Mittel nach Anspruch 1, dadurch gekennzeichnet, daB es von etwa 80
40 bis 97 Gew.% sines inerten, granulatférmigen Trigers und von etwa 3 bis 20 Gew.% des herbiziden
Wirkstoffes umfafit.

5. Verfahren zur Bekdmpfung von einkeimblattrigen und zweikeimbléttrigen, einjéhrigen,
mehrjdhrigen, perennierenden und aquatischen Pflanzenspezies, dadurch gekennzeichnet, daB man den
Blattern der Pflanzen oder dem Boden oder dem Wasser, die Samen oder andere fortpflanzungsorgane

45 dersglben enthalten, eine herbmd wirksame Menge einer Verbindung mit einer der folgenden Formein
verabreicht:

50
ca.
55
X
60 o Ry
Y |
. =~ |_1LN C~CONH,
LS |
65 o R
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= 1 poi ds d'un support granulaire 1nerte et environ
de | "ingredient herbicide efficace. 5. Un proc6de pour la maitrise des
lplantes des especes nDnocoterdones et dicotyl edones annuelles, 40 vivac |
'et aquat i ques, conprenant: |"appli ﬁ@tré‘gg &} feuillage desdites plantes

‘au sol ou A l'eau contenant des se d' autres organes de | eur
propagation d' une quantit6 herbicide gffigace d" un conpos6 r6pondant aux
formul es suivantes: 46 XY A 50

‘al O z NI A B T B W55 X 0
60 ' °l ~ 0 R 65 213

111 hut ~ T 0 041 %623 x d.
jzzO dans lesquelles RI, R2, X, Y et Z sont tels que dMinis dans |a
revendi cawblsh RL,Rz,BX, estmdl z hi,adm ageneh 1\¥hgadebdneBey@mmg habenAB dirt WESSKDRSHT,OM fur
CONHRG, _o8veR®ffeynd i fiis §ROR¢ ades COiRs it wid ighek R endyfis\dienifliADsRriahn! angegegene G,

Un pr oc’@dged@wg?g W’zz)dnlr Entblat?esrn \(/:ocr)tté?atr}rrrlnllvo {pﬁanzen aaeurcﬂ gekennzelelpne{ (d?é an?nnde‘?'i él lélrrn

fieui Il ag€ & PHahAN efwal 8 bid 15 Tage vor dem vorgesehenen Erntezeitpunkt eine 2ur Austrocknung und
Entblétterung ausreichende Menge einer Verbindung der folgenden Formel verabreicht:

I{
15
|

o 20 Ry
: B W f
: wobei Ry, Ry, A, X, Y, Z, B und W die in Anspruch 1 angegebene Bedeutung haben. i
J 7. Verfahren zur Herstellung einer Verbindung der Formel
30
- 35

' o 40 wobei Ry, Ry, X, Y und Z die in Anspruch 1 angegebene Bedeutung haben, A fur COOR; oder CONHR, steht,
" wobei R; und Rg die in Anspruch 1 angegebene Bedeutung haben, dadurch gekennzeichnet, dall man eine

& Verbindung der Formel

45

_ 50 wobei R,, Rz, X, Y und Z die in Anspruch 1 angegebenen Bedeutungen haben, umsetzt mit entweder
Y {a) wemgstens 1 Aquivalent eines Alkohols der Formel R;OH und einem Alkalimetallalkoxid R,0~M"*,
wobei R, die in Anspruch 1 angegebene Bedeutung hat und M* fiir ein Alkalimetall steht, bei einer
Temperatur zwischen 20 und 50°C, und zwar ohne Ldsungsmittel oder in Gegenwart eines aprotischen
Lésungsmittels; wobei man das angestrebte Produkt erhéit, bei dem A fiir COORs steht und R; die oben
§5 angegebene Bedeutung hat; oder

' J(. (b) wenigstens 1 Aquivalent eines Amins der Formel RsNH,, wobei R; die in Anspruch 1 angegebene
J_i' Bedeutung hat, und zwar ohne Lésungsmittel oder in Gegenwart eines aprotischen Lésungsmittels und bei
e einer Temperatur zwischen etwa 80 und 125°C, wobei man das angestrebte Produkt erhélt, in dem A fir
| CONHR; steht und Rg die oben angegebene Bedeutung hat.
. L 60 .
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PJUI Nze jours avan a rocolte provue a ane qual c dessechalll e ©
tdef ol i ante d' un conpos6 de formule suivante: x Rz N N 1

2~~~~ 20 . N B W 25

e X Y : A 30 ' z N NB

.35 dans laquelle Rl, R2, A X Y, Z 0B044 &28ont tels que dMini dans
;Lr(e)vendl cation 81Veerhrele.QJr %ﬁung elq'gr erbupa%kg%r(}grn%l un COWpOSG de formle: >

12 NA4g B W5 dans laquelle Rl, R2,x X, Y et Z sont tels que defini dans

i a endj cation 1, A est COOR3, yoCi |R3 est tel que défini dans la

:r eveldi cation 1, ou CONHRG, ob Re el que defini dans | a revendication
;1; caracteris6 par: la r6action d' npos6 reﬁQndant ala formule: 55

iX 0 : z N,

= Ro
§ 10 _ _ \ .
|

B W

5 wobei Ry, R,, X, Y und Z die in Anspruch 1 angegebene Bedeutung haben; A fiir COOR;, CONHR,, CH,OH,
%, ’5 COCH3, COCGHS oder

] ' COOCH,

¢ COCH '

i.

i 20 I'T(OCHs)z

| 0

steht, wobei R; die in Anspruch 1 angegebene Bedeutung hat mit Ausnahme von Wasserstoff B fir

25 Wasserstoff und W fir Sauerstoff steht, dadurch gekennzeichnet, da man eine Verbindung der Formel

B O O ».__*m.,_.*__—-—.m.-_-___m,*___‘____,.w

wobei Ry, Ry, X, Y und Z die oben angegebenen Bedeutungen habe, umsetzt mit
38 (a) wenigstens 1 Aquivalent eines Alkohols der Formel R,OH und einem Alkalimetallalkoxid R,0"M*,
_ . wobei R; die oben angegebene Bedeutung und M fiir ein Alkalimetall steht, und zwar ohne Losungsmittel
, ' oder in Gegenwart eines aprotischen Lésungsmittels bei einer Temperatur zwischen 20 und 50°C, wobei
A man das angestrebte Produkt, in dem A fir COOR; steht und R, die oben angegebene Bedeutung hat,
erhait;
v 40 (b) wenigstens 1 Aquivalent eines Amins der Forme! RsNH,, wobei R4 die in Anspruch 1-angegebene
i Bedeutung hat, und zwar in Gegenwart eines C,_,-Niederalkylalkohols oder eines aprotischen Losungs-
‘ ' " mittels bei einer Temperatur zwischen 80 und 125°C, wobei man das angestrebte Produkt, in dem A fir
CONHR, steht und Ry die oben angegebene Bedeutung hat, erhdlt;
{c) wenigstens 1 Aqu:valent Methylmagnesiumbromid in Gegenwart eines aprotischen Lésungsmittels
, 45 bei einer Temperatur zwischen ~50 und —80°C unter einer Decke aus inertem Gas, wobei man das
1 angestrebte Produkt erhalt, in dem A fir COCH, steht;
. {d) wenigstens 1 Aquivalent Phenyllithium in Gegenwart eines aprotischen Losungsmittels bei einer
!' Temperatur zwischen —50 und —80°C unter einer Decke aus Inertgas, wobei man das angestrebte Produkt
13 erhéit, bei dem A fiir COC4H; steht; oder
50 {e) wenigstens 1 Aquivalent Natrlumtnmethylphosphonoacetat in Gegenwart eines aprotischen
Lésungsmittels bei —50 bis —80°C unter einer Decke aus Inertgas, wobei man das angestrebte Produkt
erhélt, bei dem A fir

COOCH;,
55 COCH steht; oder
3 P(OCH,),
i I
i 0
.'-;_- 60 () wenigstens 1 Aquivalent Natriumborhydrid in Athanol bei —10 bis +15°C wobei man das
angestrebte Produkt erhalt, bei dem A fir CH,OH steht.
3 65
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Rl, R2, X, Y et Z sont tels que defini dans la revendication 1 avec (a) au
hoi ns un equi val ent d'un alcool de formule R30H, et un al cool ate de n6tal
alcalin, R30OM, ou0 .65 R3 est tel gue defini dans la revendication 1 et ¥52:>
est un nétal alcalin a une tenpera®ubd1cbRBrise entre 214 | | C 111111
111111 1111 en presence ou non d'un

sol vant apro%%%%%%%nSfﬁgﬁ%ﬂ%PﬁgﬁgYégﬁé% Bg§g§’5|re dons | equel A est COOR3,

_ ﬁ tel que defini ci-dessus; gu (b) au nmoins un equival ent d une

anm neggfe fornul e: RE6NH2, oui R6\est el defini dans la i~

revendi cdtion 1, en presence ou n of vant aprotique, A une

tenperature conprise entre 80C et - l 250C, rmant ainsi |e produit

'd6sire dans | equel A est CONHR6Z - Fgue defini ci-dessus. 8. Un
pr oc6de de preparation d'un conpos6 de L

>3 I
r mu e

AS e 7 @ RUTTN@mmmm B Wdans
.' |e gtquel l e R;, ﬁf g &ir ; a&%&@' 13 &%ﬁ,ﬂé&jﬁk &ﬂé‘ﬁ'&eL Bab AR OR ade A
CIII}B | P( OCH3) 2;

op R3 est teI que defini dans -

rev ndlggéﬁon 1, a l'exception de
| * hydrogene, B est |'hydrogene et 3

_ wobei Ry, Ry, Rs, X, Y und Z die oben angegebenen Bedeutungen haben; mit wenigstens 1 Aquivalent Base
| S in waBriger Losung umsetzt; das Gemisch auf 20 bis 50°C erhitzt; die Mischung abk(ihit und ihren pH durch
] 25 Zugabe einer starken Mineralsiure auf 6,5 bis 7,5 einstelit.

Revendications pour les Etats contractants: BE CH FR GB IT LI NL SE

1. Un composé répondant aux formules suivantes:

Y COOR,
3 R,

N

=N CONH-cI;-CONH2
| L

dans lesquelles
R, est un alkyle en C,—C,; :
R, est un alkyle en C;~—C, ou un cycloalkyie en C,—Csq; et, lorsque R; et R, sont pris ensemble, ils
65 peuvent représenter un cvcloalkyle en C,—Cg éventuellement substitué par un méthyle

R O O T




F 30 |'oxygene,
i 35R t

f

| a reaction d' un conpos6 de fornule: x
N~~~ dans | aquelle
R2, X, Y et Z sont tels que defini ci-dessus; avec ea (a) au npins un
eqU|vaIent d'un al cool de formule R3QH et un_al coolate de netal alcal
R30Mt, od R3 est tel qua dé6cerit ci -d8s983 883\ est un nbtal alcalin, en

conpr enant

présence ou n@nes COORsS @OMARS cABY & bﬂuéoéh UB@csherH%?rcﬂE,Lﬂrﬁl\@Q”Eﬁ 'c%ﬁHeﬁéNI%H R3

200C et SOCCquh;teoa,rUHR@omm l'e produit désir6 dens | | equel

est | que defini ci-dessus; )—au noins yrcodgd, val ent d une am ne de

fcw@%ie RO6NH2, obl Rg est tel_gue d6f4ni, s la 45, revendication 1, en

pres®¥nce d' un al cool al kyli quey_nf] nferleur emg_G, -4 od d'un sol vant

aprotique, a une tenp6rature conprise entre Ritiada 1 25C, obt enant ai nsi

| e produit ddsire dens |equel A est CONHRG, R6 est tel que defini

ci -dessugy 'p I c) au noins un 6quival ent de bronmure de

met hyl magnési um en presence d'un sol vant apwehﬁqumwa—unb tenperature

conprise entrg cn@CuBiens80C sous uneNpr@’tect ion de gaz inerte, obtenant

ainsi le prodU|t 60 dbsire dens | equeiN=&k_est COCH3; (d) au noins un

6qui val ept de phényllithiumen présence a‘aweﬁﬁjn\é@q& —gyotique, a une

tenperature conprlse entre -50C et -80C, sous une protectlon de gaz inert

obtenant ainsi e aWIQdMCF—(ﬂﬁWeﬁﬁelﬂﬁt@ﬁt suBtR I paure8ds radidablisuivantd: acgky 3R 4,0

un 6qui vaI enthaﬁhsértor; mm fkinle repaCHCat Benzktomoﬁmﬂnmam ; Gislegénephnyle alkyl

sol vant rpéenvgoeicw 'ﬂfgtgé ‘35 HEé"p'Pg: 'é‘tPL'"F’M? BREOQYY9. alcoxy
dic

oRYr
inerte, %%t erfg . Q@ﬁ:f@ﬁ% u%gﬁ\r:;un::s' alcoxy en C,—C;,

~~~~~~~~~ geno, alcoxy inférieufd , ou avec deux radicaux alcoxy en C;—C, ou
deux atomes d’halogéne;
un cycloalkyle en C;—C,4 éventuelilement substitué par un ou deux radicaux alkyle en C;—Cs;
25 un alcynyle en C;—C,, éventueliement substitué par un ou deux radicaux alkyle en C,—C;; ou
un cation choisi dans le groupe constitué par les métaux alcalins, les métaux alcalino-terreux, le
cuivre, le fer, le cobalt, I’'argent, le nickel, 'ammonium et un ammonium organique;
Rg est I'hydrogéne, un hydroxyle, un alcényle en C; un alcynyle en C;3 ou un alkyle en C,—C,
éventuellement substitué par un hydroxyle ou un atome de chlore,
30  BestH, COR, ou SO,R;, sous réserve que lorsque B est COR, ou SO,Rs: A est COOR,, ou R, est autre
que H, ou un cation formant un sel, CH; ou CN; West O; et Y et Z ne sont pas un alkylamino, un hydroxyle
ou un hydroxyalkyle inférieur en C,—C,;
R4 est un atkyle en C;—C;,, un chlorométhyle ou un phényle éventuellement substitué par un radical
chloro, nitro ou méthoxy:;
35 Rs est un alkyle en C;,—C, ou un phényle éventueliement substitué par un radical méthyle;
" WestOouS;
Ry est un alkyle en C,—C, ou un phényie;
X est i'hydrogéne, un halogéne, un hydroxyle ou un méthyle, sous réserve que lorsque Y et Z sont pris
ensembie pour former un cycle —{CH,),, dans lequel n est 3 ou 4, X est |'hydrogéne;
40 Y et Z représentent chacun ’hydrogéne, un halogéne, un alkyle en C;—Cg, un hydroxy-alkyle inférieur
en C,—C,, un alcoxy en C;—C;, un aikylthio en C,—C,, un phénoxy, un halogénocalkyle en C,—C,, un nitro,
un cyano, un alkylamino en C,—C,, un dialkyl inférieur (en C;—C,) amino, ou un alkylsulfonyle en C;—C,,
ou un phényle éventuellement substitué par un alkyle en C,—C,, un alcoxy en C;—C, ou un halogéne; et,
lorsqu’ils sont pris emsemble, Y et Z peuvent former un cycle —{CH,),—, dans lequel n est 3 ou 4, sous
45 réserve que X soit I'hydrogéne;
I
| |
ou ) —C=C—C=C—

s0 ouL, M, QetR, représentent chacun I'hydrogéne, un halogéne, un alkyle en Ci—C,, un alcoxy en C,—C,, un
alkyithio en C;—C,, un alkylsulfonyle en C;—C,, un halogénoalkyle en C;—C,, NO,, CN, un phényle, un

méthylphényle ou un phénoxy substitué par un radical Cl, CF;, NO, ou CHj, sous réserve qu‘un seul de L,
M, Q ou R, puisse représenter un substituant autre qu‘un hydrogéne, un halogéne, un alkyle en C,—C4 ou
55 un alcoxy en Cy—C,;
et lorsque W est O et A est CN, CH; ou COOR;, sous réserve que R; ne puisse pas étre un alcényle ou un
alcynyle, et Y et Z ne puissent pas étre un alkylamino, dialkylamino ou alkyithio, et leurs N-oxydes, et
lorsque R, et R, ne sont pas identiques, leur isomére optique, et, sauf lorsque R; est un cation formant un
sel, leurs sels d'addition avec des acides.
60 2. Un procédé pour la maitrise des plantes des espéces monocotylédones et dlcotyledones annuelles,
vivaces et aquatiques, comprenant: V'application au feuillage desdites plantes ou au sol ou a l'eau

65
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phénoxy, un amino, un alkylamino en C,—C,, un dialkyl inférieur {en C,—C,) amino, un chlorophényle, un

€,
ns




{f) ’
f 10 et -+ 1 5C, obtenant ainsi 65 le prodU|t desire dens | equel A est CH30H.

215 1 IPII1J 1 11112 SI1111111111 -0 041 623 9. Un procede de
z dans laquelle R, R2, X

et Z sont tels que defini dans | a revomﬂiazsion 1, caracterise par la

t .
?:janﬁ : gguejoﬁ-.ﬁn Pégg]?(?;n ﬁirrges orﬁﬁe e? dei leur é)aaatn n d une quaatnte herblcude eﬂncag%g'ﬁrbl ns

Preparation d' un conpose de.formula: x [err]

un eg
‘ent r efy

'pH entre%6,5 et 7,5 par additior d'

65 216

/al en
'0C et 50C; |le refroidissenentx dudit nelange et |'ajustenent de son

10

15

20

25

30

as

50

§5

60

65

une ase en 25 sol ution aqueuse, Ie chauffage du mel ange

n agi de mneral fort. 30 35 40 45 55 60

Ry
a z N
Ra
I
B W
X
o Ry
Y > |
] N-C—CONH,
C. , \N/ l
o Re
Ry
Ry
d.
(o}

dans lesquelles R;, Ry, X, Y et Z sont tels que définis dans la revendication 1, B est I'hydrogéne, W est
'oxygéne et A est COOR; ou CONHR,, ol R; et Rg sont tels que défini dans la revendication 1.

3. Un procédé pour défolier les cotonniers comprenant |'application a leur feuillage environ cing a
quinze jours avant la récolte prévue d'une quantité desséchante et défoliante d’'un composé de formule

suivante:

dans laquelle R,, R,, A, X, Y, Z, B et W sont tels que défini dans la revendication 1.
4. Une composition herbicide comprenant un diluant inerte solide ou liquide et une quantité herbicide

efficace d'un composé de formules a, ¢, d dans la revendication 1. _

5. Une composition herbicide solide selon la revendication 4, comprenant de 20% & 45% en poids d'un
support inerte solide finement divisé; de 456% a 80% en poids de |'ingrédient efficace herbicide; d'environ
2% a 5% en poids d’un agent dispersant et d’environ 2% a 5% en poids d’un agent tensio-actif.

6. Une composition herbicide liquide selon la revendication 4, comprenant de 5% a 25% en poids de
Yingrédient herbicide efficace; d’environ 65% a 90% en poids d'un solvant organique inerte et d’environ
5% a 10% en poids d'un agent tensio-actif.

7. Une composition herbicide granulaire seion la revendication 4, comprenant environ 80% a 97% en
poids d'un support granulaire inerte et environ 3% a 20% en poids de l'ingrédient herbicide efficace.
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8. Un procédé de préparation d'un composé de formule:

N
|
B

dans laquelle Ry, Ry, X, Y et Z sont tels que défini dans la revendication 1, A est COOR,, ou R; est tel que
défini dans ia revendication 1; ou CONHR,, ol R, est tel que défini dans la revendication 1; caractérisé par:.
la réaction d’'un composé répondant 4 la formule:

dans laguelle Ry, R, X, Y et Z sont tels que défini dans la revendication 1 avec
(a) au moins un équivalent d’un alcool de formule R;OH, et un aicoolate de métal alcalin, R,O0SM~, ol
R; est tel que défini dans la revendication 1 et M* est un métal alcalin, 3 une température comprise entre
20°C et 50°C, en présence ou non d'un solvant aprotique; formant ainsi le produit désiré dans lequel A est
COOR;, ol R, est tel que défini ci-dessus; ou '
{b) au moins un équivalent d'une amine de formule: RgNH,, ol Rg est tel que défini dans la
revendication 1, en présence ou non d‘un solvant aprotique, & une température comprise entre 80°C et
125°C, formant ainsi le produit désiré dans lequel A est CONHR;, ol Rq est tel que défini ci-dessus.
"~ 9. Un procédé de préparation d'un composé de formule:

B w

dans laquelle R,, R,, X, Y et Z sont tels que défini dans la revendication 1, A est COOR;, CONHRg, CH,OH,
COCH,;, COCgHs ou

COOCH,
COCH
P(OCH;),;
N

ol R, est tel que défini dans la revendication 1, 3 I'exception de I’hydrogéne, B est I'hydrogéne et W est
'oxygéne, comprenant la réaction d’un composé de formule:

S 1111 T
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Ra X Y 6t Z sont tels que défini ci-dessus; avec
e de métal alcalin R,0"M*, ou R;

dans laquelle Ry, Rar A
{a) au moins un équivalent d’'un alcool de formule R;OH etun alcoolat
e ou non d'un solvant aprotique 3 une

st tel qué décrit ci-dessus et M est un métal alcalin, en présenc
@ism srature comprise entre 20°C et 50°C, obtenant ainsi le produit désiré dans jequel A est COOR; et R, est

37 tel que défini ci-dessus;
" (b) au moins un équivalent d’une amine de formule RgNH, ou Re est tel que défini dans la
revendication 1, en présence d‘un alcool alkylique inférieur en C;—Cs OU d’'un solvant aprotique, & une
omprise entre 80°C et 125°C, obtenant ainsi le produit désiré dans lequel A est CONHRg, ou Re

température ¢
est tel que défini ci-dessus;
(c) au moins un équivalent de bromure de méthylmagnésium en présence d’un solvant aprotique aune
obtenant ainsi le produit

température comprise entre —50°C st —80°C, sous une protection de gaz inerte,

- désiré dans lequel A est COCH;:

(d) au moins un équivalent de phényllithium en présence d'un solvant aprotique, a une température
comprise entre -50°C et —80°C, sous une protection de gaz inerte, obtenant ainsi le produit désiré dans
lequel A est COCqHs: OU ’

(e) au moins un équivalent de triméthylphosphonoacétate de sodium en présence d‘un solvant
aprotique entre —50°C et —80°C, sous une protection de gaz inerte, obtenant ainsi le produit désiré dans

lequel A est
COOCH;
/

20 COCH ou
P{OCH,),

10

1

I
0

26
olentre —10et + 18°C, obtenant ainsi

(f} au moins un équivalentde borohydrure de sodium dans I"éthan.
it désiré dans lequel A est CH,OH.

le produ
10. Un procédé de préparation d'un composé de formule:
X
Y COOH
S

1?1
zN N
/\‘Rz

HN___K}

0

dans laquelie Ry, Ry X, YetZ sont tels que défini dans la revendication 1, caractérisé par ia réaction d'un

composé de formule:

«
Y. COOR,4
~
' ~ ‘ Ry
y4 N ’NjL Ry
HN___L§O

défini ci-dessus avec au moins un équivalent d'une baseen

50
le refroidissement dudit mélange et

X, Y etZsont tels que
du mélange entre 20°C et 50°C;

dans laquelie Ry, Rz Ra,
7,5 par addition d’un acide minéral fort.

soluticn aqueuse, le chauffage
Y'ajustement de son pH entre 6,5 et

21

A

————
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Revendications pour I'Etat contractant: AT

1. Une composition herbicide comprenant un diluant inerte solide ou liquide et une quantité herbicide
efficace d'un composé de formule a, c ou d.

10 Ry
a. N
Ra
15 W
X
Y _[OL T‘
20
= N~C~CONH
c 2
N~ i
z o Rz
25
Ry
30 Ry
d.
o

dans lesquelles
- 35 Ry est un alkyle en C,—C,;
R, est un alkyle en C,—C, ou un cycloalkyle en C;—Cs; et, lorsque R, et R, sont pris ensemble, ils
peuvent représenter un cycloalkyle en C,—C, éventuellement substitué par un méthyle

A est COOR;, CONHRg, CHO, CH,0OH, COCH,, COCgHs, CN, CH,;, CH=NOH, CH,COOH, CONHOH,
( )} CH,CH,COOH, CHR,OH,
40 . N /COOCH3
—{ ou COCH ;
0 N
P(OCH3)o
45 ' (l:l’
alkyle inférieur (C,—C,)
R, est I'hydrogéne, —N=C/

alkyle inférieur (C+—C,),

un alkyle en C,—C,, éventuellement substitué par un des radicaux suivants: alcoxy en C,—C,,
halogéno, hydroxyle, cycloalkyle en C,—C;, benzyloxy, furyle, phényle, halogénophényle, alkyl
55 inférieur {en C,—C,) phényile, alcoxy inférieur (en C,—C,) phényle, nitrophényle, carboxyle, alcoxy
inférieur {en C,—C,) carbonyle, cyano ou trialkyl inférieur (en C,—C,) ammonium;
un alcényle en C;—C,, éventuellement substitué par un des radicaux suivants: alcoxy en C,—C,,
phényle, halogéno, alcoxy inférieur (en C,—C,) carbonyle, ou avec deux radicaux alcoxy en C,—C; ou
deux atomes d’halogéne;
60 un cycloalkyle en C,—Cg éventuellement substitué par un ou deux radicaux alkyle en C,—Cjs;
un alcynyle en C;—C,, éventuellement substitué par un ou deux radicaux alkyle en C;—Cj; ou
un cation choisi dans le groupe constitué par les métaux alcalins, les métaux alcalino-terreux, le
cuivre, le fer, le cobalt, "argent, le nickel, 'ammonium et un ammonium organique;
Re est I'hydrogéne, un hydroxyle, un aicényle en C;, un alcynyle en C; ou un alkyle en C,—C,

65 6ventuellement substitué par un hydroxyle ou un atome de chlore,
. -

| A
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B est H, COR, ou SO,R;, sous réserve que lorsque B est COR, ou SO,R;: A est COOR;, o0 R, est autre
que H, ou un cation formant un sel, CH; ou CN; W est O; et Y et Z ne sont pas un alkylamino, un hydroxyle
ou un hydroxyalkyle inférieur en C,—C,;

R, est un alkyle en C,—C,y, un chlorométhyle ou un phényle éventuellement substitué par un radical
chioro, nitro ou méthoxy;

R; est un alkyle en C,—C, ou un phényle éventuellement substitué par un radical méthyle;

- WestOousS;
- Rg est un alkyle en C,—C, ou un phényle;

X est I'hydrogéne, un halogéne, un hydroxyle ou un méthyile, sous réserve que lorsque Y et Z sont pris
ensemble pour former un cycle —{(CH,),, dans lequel n est 3 ou 4, X est I'hydrogéne;

Y et Z représentent chacun I'hydrogéne, un halogéne, un alkyle en C;—C,, un hydroxy-alkyle inférieur
en C,—C,, un alicoxy en C,—Cs, un alkyithio en C,—C,, un phénoxy, un halogénoalkyle en C,—C,, un nitro,
un cyano, un alkylamino en C,—C,, un dialkyl inférieur (en C,—C,) amino, ou un alkylsulfonyle en C,—C,,
ou un phényle éventuellement substitué par un alkyle en C,—C,, un alcoxy en C,—C, ou un halogéne; et,
lorsqu‘ils sont pris ensemble, Y et Z peuvent former un cycle —(CH,),—, dans lequel n est 3 ou 4, sous
réserve que X soit I'hydrogéne;

L MQR,
P
ou —C=C—C=C—,

ou L, M, O et R; représentent chacun I’hydrogéne, un halogéne, un alkyle en C,—C,, un alcoxy en C;—C,, un
alkylthio en C,—C,, un alkylsulfonyle en C,—C,, un halogénoalkyle en C,—C,, NO,, CN, un phényle, un
phénoxy, un amino, un alkylamino en C,—C,, un dialkyl inférieur {en C,—C,) amino, un chlorophényle, un
méthylphényle ou un phénoxy substitué par un radical Cl, CF,, NO, ou CH;, sous réserve qu'un seul de L,
M, Q ou Ry puisse représenter un substituant autre qu'un hydrogéne, un halogéne, un alkyle en C;—C, ou
un alcoxy en C,—Cy; ' '

et lorsque W est O et A est CN, CH; ou COOR,, sous réserve que R; ne puisse pas étre un alcényle ou un
alcynyle, et Y et Z ne puissent pas &tre un alkylamino, dialkylamino ou alkylthio, et leurs N-oxydes, et
lorsque R, et R, ne sont pas identiques, leur isomére optique, et, sauf lorsque R; est un cation formant un
sel, leurs sels d’addition avec des acides.

2, Une composition herbicide solide selon la revendication 1, comprenant de 20% & 45% en poids d'un
support inerte solide finement divisé; de 45% & 80% en poids de l'ingrédient efficace herbicide; d’environ
2% a 5% en poids d'un agent dispersant et d’environ 2% & 5% en poids d'un agent tensio-actif.

3. Une composition herbicide liquide selon la revendication 1, comprenant de 5% & 25% en poids de
I'ingrédient herbicide efficace; d'environ 65% & 90% en poids d'un solvant organique inerte et d'environ
5% & 10% en poids d’un agent tensio-actif.

4. Une composition herbicide granulaire seion la revendication 4, comprenant.environ 80% 4 97% en -
poids d'un support granuiaire inerte et environ 3% a 20% en poids de Fingrédient herbicide efficace.

5. Un procédé pour la maitrise des plantes des espéces monocotylédones et dicotylédones annuelles,
vivaces et aquatiques, comprenant: I‘application au feuillage desdites plantes ou au sol ou & l'eau
contenant des semences ou d’autres organes de leur propagation d’une quantité herbicide efficace d'un
composé répondant aux formules suivantes:

" R O A
. * c L - M S *

.
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X O
E Y
(B zZ N N0
dans lesquelles Ry, R, X, Y et Z sont tels que définis dans la revendication 1, B est I'hydrogéne, W est
(| I'oxygéne et A est COOR; ou CONHR,, ol R; et R, sont tels que défini dans la revendication 1.
L 10 8. Un procédé pour défolier les cotonniers comprenant |'application & leur feuillage environ cing &
i quinze jours avant Ia récolte prévue d’une quantité desséchante et défoliante d’'un composé de formule
I suivante:
" 15
i
; 1
‘2 \ 20
i
I
|
" 2
18
15
% 20
i :l N
% ; o B W
‘ 35 : .

st dans laquelie Ry, Ry, A, X, Y, Z, B et W sont tels que défini dans la revendication 1.
Bt 7. Un procédé de préparation d'un composé de formule:

o

‘ , dans laquelle Ry, R5, X, Y et Z sont tels que défini dans la revendication 1, A est COOR,, ou R, est tel que
F défini dans la revendication 1, ou CONHR,, ol R, est tel que défini dans la revendication 1; caractérisé par:
18 la réaction d'un composé répondant & la formule:
¢ :
E 56
"
; 60 o

dans laquelle R,, R,, X, Y et Z sont tels que défini dans la revendication 1 avec
{a) au moins un équivalent d’un alcool de formule R;OH, et un alcoolate de métal alcalin, R,0®M*, ol
65 Rj; est tel que défini dans la revendication 1 et M* est un métal alcalin, & une température comprise entre

* [ L. M S *

R T TR TR

214

|
1

i
3
£
:
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20°C et 50°C, en présence ou non d'un solvant aprotique; formant ainsi le produit désiré dans lequel A est
COOR,, ou R; est tel que défini ci-dessus; ou

{b) au moins un équivalent d’'une amine de formule: RgNH,, ol R; est tel que défini dans la
revendication 1, en présence ou non d‘un solvant aprotique, & une température comprise entre 80°C et
125°C, formant ainsi le produit désiré dans lequel A est CONHRg, ol Rg est tel que défini ci-dessus.

8. Un procédé de préparation d'un composé de formule:

N
l
B

dans laquelle Ry, Rz, X, Y et Z sont tels que défini dans la revendication 1, A est COOR,, CONHRs, CH;0H,
COCH,, COCeHs ou
COOCH,

7
COCH

P(OCH,),;

Il
0

oU R, est tel que défini dans la revendication 1, a I'exception de I’hydrogéne, B est I’hydrogéne et W est
I'oxygéne, comprenant la réaction d'un composé de formule:

dans laquelle R, R,, X, Y et Z sont tels que défini ci-dessus; avec

(a} au moins un équivalent d’un alcool de formule R,OH et un alcoolate de métal alcalin R,0~"M*, ol R,
est tel que décrit ci-dessus et M est un métal alcalin, en présence ou non d'un solvant aprotique a une
température comprise entre 20°C et 50°C, obtenant ainsi le produit désiré dans lequel A est COOR; et R; est
tel que défini ci-dessus;

{b} au moins un équivalent. d’une amine de formule R¢NH,, ou R est tel que défini dans la
revendication 1, en présence d'un alcool alkylique inférieur en C,—C, ou d’un solvant aprotique, & une
température comprise entre 80°C et 125°C, obtenant ainsi le produit désiré dans leque! A est CONHRg, ol Rg
est tel que défini ci-dessus;

(c) au moins un équivalent de bromure de méthylmagnésium en présence d'un solvant aprotique & une
température comprise entre —50°C et —80°C, sous une protectlon de gaz inerte, ‘obtenant ainsi le produit
désiré dans lequel A est COCH,;

{d) au moins un équivalent de phénylhthlum en présence d’'un solvant aprothue, a une température
comprise entre —50°C et —80°C, sous une protection de gaz inerte, obtenant ainsi le produit désiré dans
lequel A est COCsHs. ou

{e) ay moins un équivalent de tnméthylphosphonoacetate de sodium en présence d'un solvant
Iaprothue entre —50°C et —~80°C, sous une protection de gaz merte, obtenant ainsi le produit désiré dans
equel A est

COOCH,
/
COCH
P(OCHj),
Il
0

(f) au moins un équivalent de borohydrure de sodium dans I'éthanol entre —10 et +15°C, obtenant ainsi
le produit désiré dans lequel A est CH;OH.

* [ L " S *
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9. Un procédé de préparation d'un composé de formule:

X
5 Y COOH
\N N R'l
z _ R,
‘0 HN___ o

dans laquelle R,, Rz, X, Y et Z sont tels que défini dans la revendication 1, caractérisé par la réaction d'un
composé de formule: '

15 X
Y COOR,
/
Ry
SN N
20 z -~ R,
HN
0

dans laquelle Ry, Ry, Ry, X, Y et Z sont tels que défini ci-dessus avec au moins un équivalent d'une base en
25 solution aqueuse, le chauffage du mélange entre 20°C et 50°C; le refroidissement dudit mélange et
I'ajustement de son pH entre 6,5 et 7,5 par addition d'un acide minéral fort.
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