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The conpound 8- hydroxy- 3- net hoxymet hyl qui nol i ne, a product of the process,

i[z a] precursor to the im dazolinone-her-bicide of formula I
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CONVERSION OF SUBSTITUTED 8-CHLOROQUINOLINES TO
SUBSTITUTED 8-HYDROXYQUINOLINES

The invention relates to a process for the conversion of substituted 8-
5 chloroquinolines to substituted 8-hydroxyquinolines in the presence of a cupric catalyst.
The compound 8-hydroxy-3-methoxymethylquinoline, a product of the process, isa
precursor to the imidazolinone herbicide of formula L.
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10 More particularly the invention relates to a pressure reactor process for preparing

substituted 8-hydroxyquinolines as follows:

@R | Q[\/(R
P G

N | N

' cl — OH

+ aqueous alkaline solution
15 Cupric Catalyst
' 150°C - 200°C

Thus, according to the present invention there is provided a process for preparing
substituted 8-hydroxyquinolines which comprises reacting substituted 8-chloroquinolines

20 of the formula :
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prepari ng substitut¢ nes as foll ows:

More particularly the invg ghg‘o&?éw at ;a t u pressure reactor
Cuprl c Catal yst ocy-33135

200[err] C
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wherein R is C-Cgalkyl, hydroxy-C1-Cgalkyl, C-C4-alkoxy-C]-Cqalkyl, C}-
C4haloalkyl, or di-C1-C4alkylamino-C|-C4alkyl in a stirred pressure reactor with dilute
alkaline solution in the presence of a cupric catalyst at a temperature within the range of

-150°C - 200°C.
When R contains C]-galkyl it is preferably methyl or ethyl. WhenR is C|-

Cgalkoxy-C |-C4alkyl, it is preferably methoxymethyl. When R contains a halogen, the
halogen is preferably fluorine or chlorine. When R is di-C 1-Cqalkylamino-C1-C4alkyl it
is preferably dimethylaminoethyl or dimethylaminomethyl.

R is most preferably methoxymethyl.

The cupric catalyst is preferably a cupric salt or an organic cupric complex. A
particularly preferred cupric salt is cupric sulfate, particularly cupric sulfate
pentahydrate. |

When the cupric salt is a complex it is a complex with the 3-substituted-8-
hydroxyquinoline and preferably a complex between cupric sulfate and the 3-substituted-
8-hydroxyquinoline.

The alkaline solution is dilute i.e. aqueous, preferably in the range of up to 50%
aqueous solution, more preferably from 2% to 50% aqueous solution, especially from
2% to 4% aqueous solution.

The alkaline solution is preferably sodium hydroxide, particularly agueous
sodium hydroxide. |

The reaction is carried out in the temperature range of 150°C to 200°C. The
reaction is more preferably carried out in the temperature range of 160°C to 180°C and
especially at 160°C or thereabouts.

The reaction is carried out in a sealed pressure reactor and is stirred. The reaction
is preferably stirred for from 17 to 24 hours, especially 17 to 22 hours.

The compound 8-hydroxy-3-methoxymethylquinoline, which may be prepared
according to the process of the present invention, is an intermediate in the synthesis of
the imidazolinone herbicidal agent I as follows: '

CH2OCH3

X

F
N

OH + HyO2 >

(peroxide oxidation)
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5  astaught in W.F. Reiker and W. A. Daniels, U.S. Patent No. 4,816,588 (1989) "Method
for the Preparation of Pyridine -2,3-dicarboxylic Acids," and in Marinus Los U.S. Patent
No. 4,798,619 (1989) "2-(2-Imidazolin-2-yl)pyridines and -quinolines and Use of Said
Compounds as Herbicidal Agents."
The following examples illustrate the invention but are not to be construed as a
10  limitation thereto.
Example 1
Into a tantalum liner in a 600ml stirred Parr pressure reactor is placed 4.15 g 8-
chloro-3-methoxymethylquinoline (20 mmol), 8.0g 50% aqueous sodium hydroxide (100
mmol) and a solution of 250 mg cupric sulfate pentahydrate (1.0 mmol, 5 mole percent)
15  in 95 ml of water. Sodium hydroxide concentration is 4%. The system is sealed, brought
. to 160°C and held for 21.5 hours. The cooled solution is filtered through Celite,
extracted with two 20ml portions of toluene, then the aqueous layer is adjusted to pH 3-4
with sulfuric acid and finally to pH 7 with ammonium hydroxide. The mixture is
extracted with two 50 ml portions of ethyl acetate. Rotary evaporation of the organic
20 layer gives 2.39 g (63% yield) of crude 8-hydroxy-3-methoxymethylquinoline as a
yellow green solid. The crude material is treated with two 500 ml portions of boiling
water, leaving behind some insolubles. Long silky yellow needles of pure 8-hydroxy-3-
methoxymethylquinoline separate out. After filtering and drying, 1.83 g (48% yield) is
obtained.

25 Example 2
The Example 1 reaction is repeated in the same manner except 195 ml of water is

used, thus the sodium hydroxide concentration is 2%. A similar workup affords 2.56 g
(68% yield) of crude 8-hydroxy-3-methoxymethylquinoline. Recrystallization from hot
water gives 1.92 g (51% yield) of pure material.

/
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t0 22 hoyhsS. washed with water. After drying overnight in a 60°C vacuum oven, 19. 64 g of gray
green powder, crude 8-hydroxy-3-methoxymethylquinoline (69% yield) is obtained. The
filtrate is extracted with three 250 ml portions of ethyl acetate. Rotary evaporation of the .
organic layers gives 4.10 g of dark green oil, crude product (14% yield, thus total crude
yield is 83%). Recrystallization of this oil from hot water affords 1.24 g of yellow-green

15 needles of pure product.

Example 4
A cupric complex of 8-hydroxy-3-methoxymethylquinoline is prepared by

reacting one equivalent of cupric sulfate pentahydrate with two equivalents 8-hydroxy-3-
20 methoxymethylquinoline in excess aqueous sodium hydroxide. The precipitated green
powder is filtered, washed with water, and dried to a constant weight. The Example 3
reaction is repeated, replacing the 1 mole percent cupric sulfate with 1.5 mole percent of
the cupric complex of 8-hydroxy-3-methoxymethylquinoline. Similar work up gives an
80% yield of first crop product, and an additional 11% yield of second crop, thus overall

25 crude yield is 91%.

Example 5
The Example 4 reaction is repeated using 1.0 mole percent of the cupric complex

of 8-hydroxy-3-methoxymethylquinoline. The overall crude yield is 92%. The product
30 is purified by precipitation of the hydrochloride salt by addition of concentrated
hydrochloric acid to a solution of the crude product in acetone. Overall yield of the

hydrochloride salt is 58%.

Example 6 -
35 The Example 5 reaction is repeated in an identical manner. The overall crude

yield is 94%. Analyses of the product indicates a 78% real yield.
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1 - A process for preparing substituted 8-hydroxyquinolines which comprises

reacting substituted 8-chloroquinoline of the formula :

R

X

F
N

Ci

wherein R is C1-Csalkyl, hydroxy-C;-Caalkyl, C;-C4-alkoxy-C-Caalkyl, C;-
Cgshaloalkyl, or di-C}-Cyalkylamino-C}-Caalkyl in a stirred pressure reactor with dilute
alkaline solution in the presence of a cupric catalyst at a temperature within the range of
150°C - 200°C.

2 A process according to claim 1 wherein the cupric catalyst is a cupric salt or an
organic cupric complex and the alkaline solution is sodium hydroxide.

3 A process according to claim 2 wherein 8-chloro-3-methoxymethylguinoline is
converted to 8-hydroxy-3-methoxymethylquinoline.

4 A process according to claim 3 wherein the catalyst is 1 molar percent of the
organic cupric complex prepared from the reaction of cupric sulfate and 8-hydroxy-3-
methoxymethylquinoline, and the sodium hydroxide is 5 equivalents 2% aqueous sodium
hydroxide wherein the reaction is stirred for 17 to 24 hours at a temperature of 160°C.

5 A process according to claim 3 wherein the catalyst is 5 molar percent cupric
sulfate and the sodium hydroxide is 5 equivalents of 2% to 4% aqueous sodium
hydroxide wherein the reaction is stirred for 17 to 22 hours at a temperature of 160°C.

6 A process according to claim 5 wherein the sodium hydroxide is 5 equivalents of
2% aqueous sodium hydroxide.

R
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. CONVERSION OF SUBSTITUTED 8-CHLOROQUINOLINES TO
SUBSTITUTED 8-HYDROXYQUINOLINES '

5 Abstract of the Invention

The invention is a process for preparing substituted 8 hydroxyquinolines from
substituted 8-chloroguinolines in the presence of a cupric catalyst.
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Fthe following exanples illustrate the invention but are not| tljo be construed
as -a 10 limtation thereto. _ 22 FEB 1997
Exanpl e* 1 ' Into a tantalumliner in a 600m stirfped Parr
‘pressure reactor is placed 4.15 g 8- - lchl or o- 3- net hoxy

AYT qUT_NoT LIE——
L soluti

(20 mol), 8.0g 50% aqueous sodi um hydroxi de (100

e ISl wrﬁegﬁlﬁﬁméﬁyﬁﬁﬁé r’ﬁ?l on Is%éﬂfﬂ%@m@mﬂﬁé'téﬁ o %

m of water. Sodi de~“concen temis seal ed,
br ought to 160[ er r | CSHBSTHEUTER 8-BY DROXYQUINQLI 18 led solution is
filtered through Celite, extracted with two 20m portlons of tol uene,
then the aqueous |ayer is adjusted to acid and

&I—fl 3-4 W tF % J de
finally to pH 7 wWherinsertonirelaten{qir psacess forthe canpysrsipp of substiuted §r oot og with
two 50 nig p@gﬁdreﬁ\ﬁn&ﬁne‘étt@ﬂbsﬁﬁl@édaﬂ ﬁydraﬁycgryomapoumtpmanmoﬁmpucgamlyst 20

| ayer glves i.el d), of crude 0oxYy. h i,noline
as a 3&9“83088 éléldwy)%ﬁ@ﬂ}??‘ﬁ%t%‘%?ql% ag Eﬁ%t&?’f%ﬁb #sqilg 500 m
portions Of gtedurédido the imidwblinonel hesbicidg obfdrmuth Eore i nsol ubl es. Long si | ky

yel  ow needl'es of pure 8-hydroxy-3- nmet hoxynet hyl qui nol i ne separate
out. After filtering and dr % 08cH 83 g (48%yiebeH i s obt ai ned. 25
Exanple 2 The EX 5% s repeated in the sanme manner

except 195 nl of water is used, |t hus tlhe sodi um hydroxi de
concentration is 2% A simlar vvorku s 2.5Q ¢ (68% yield) of
crude 8- hydroxy- 3- met hoxynet hyl qui nol i i on from hot

N
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10 More particularly the invention relates to a pressure reactor process for preparing
substituted 8-hydroxyquinolines as follows:

\-R N R

N/. _ N/

cl — > OH
+ aqueous alkaline solution”
15 Cupric Catalyst
150°C - 200°C

Thus, according to the present invention there is provided a process for preparing
substituted 8-hydroxyquinolines which comprises reacting substituted 8-chloroquinolines

20 of the formula:

A\ /

Cl
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Water gives 1.92 g (51%yield) of pure material. REPLACEMENT sttt
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. . Exanpl e |3
Exanpl e-1 reaction is repeated on a |larger scale vvitkrlmm) ifie82F5§1997 -IP

"a ong gallon #316 stainless steel stirredaParr pressure rge
31.1 g 8-chl oro-3- met hoxynet hyl qui nol i ne (150 rrrml , 60.g 50%

aqueous sodi um hydr oxi de ;rf—E—S '
sul f at e pentvteyeindt @QVCgSM&han)x%hﬂ?béﬁél}\ggg}l ‘f'ﬁi ""“l sl lof L:/ng'[ Ie(r:
'Cl'ggl Z)ést em Iés%?%{"?’g B orm:(?gltrt,,dm@[c.;ﬁﬁﬂi -€n G Lllayl dn hnethmied pnessll?e reoctos witldgute
[
in an i ce balkpling ﬁ@luﬁﬂn 1% the Prgsregﬁfi:lﬁg{}'s‘?’igﬁc CSIaL?' SV\A?' t%ttegﬁgm %:(k)‘)rl]@fehn{h g%qﬁl
Eygroc_hldorl clmdzomt[en to pH 8 with approximately 5 ml ammoni um
ydroxidg. The r ?\ﬁ’é xg'lzn&nﬂ{xﬁftﬁ”&aﬂéygu S fc'r&tﬁf aftus1dr d@yl. m&hadsm th

water. After dry verni C va
C4alkoxy-C 1-C4alky? itis preferably meth xyr\xfte % N rgvgt\:/r? ﬁ contams a gjeu?they

halogen is preferably fluorine or chlorine. When R is di-C }-C4alkylamino-C1-C4alky! it
is preferably dimethylaminoethyl or dimethylaminomethyl.
R is most preferably methoxymethyl.
10 The cupric catalyst is preferably a cupric salt or an organic cupric complex. A
particularly preferred cupric salt is cupric sulfate, particularly cupric sulfate

pentahydrate.
When the cupric salt is a complex it is a complex with the 3-substituted-8-

hydroxyquinoline and preferably a complex between cupric sulfate and the 3-substituted-
15 8-hydroxyquinoline.
The alkaline solution is dilute i.e. aqueous, preferably in the range of up to 50%
aqueous solution, more preferably from 2% to 50% aqueous solution, especially from

2% to 4% aqueous solution.
The alkaline solution is preferably sodmm hydrox1de, particularly aqueous

20 sodium hydroxide.
The reaction is carried out in the temperature range of 150°C to 200°C. The

reaction is more preferably carried out in the temperature range of 160°C to 180°C and
especially at 160°C or thereabouts. R _
The reaction is carried out in a sealed pressure reactor and is stirred. The reaction
25  is preferably stirred for from 17 to 24 hours, especially 17 to 22 hours.
The compound 8-hydroxy-3-methoxymethylquinoline, which may be prepared
according to the process of the present invention, is an intermediate in the synthesis of
the imidazolinone herbicidal agent I as follows:

30
CHoOCHg

\

OH + Hy02 —>

(peroxide oxidation)
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green powder, crude 8-hydroxy-3-methoxynet hyl qui nol i ne (69%jyifetth—ts
obt-ai ned. The filtrate is extracted with three 250 m fpgrta %,,
et hyl acetate. Rotary evaporation of the organi c | ayens gi%gg%g ?77g
"of dark green oil, crude product (14%yi€Bd thus total crude yield

i's 83% . Recrystallization of this oil fromhot water affords 1.24 glof
yel | ow-green 15 needles of pure product.

Exanpl e 4 A cupri,.c mpl exefocH
8- hydr oxy- 3-iRP% ' h&'??ﬁ% is )r;? epar &
equi val ent of cupri ]
20 nmet hoxynet hyl

e in excess aqueous sodfli um hydr oxi dﬁ The

precipitated gree ~powder is filtered, was wajern.and-dri ed
to a constartiO@€i ght. Nhe Exanpl e~3— 3 reaction Ns repe ¥ng
the 1 nole percent cupric sulfate with 1.5 nole percent of cupric

conpl ex of 8-hydroxy- 3-net hoxynet hyl qui noline. Simlar mnrﬂ
80% vyield of first crop product, and an additional 11%yield of se€
crop, thus overall 25 crude yield is 91%

Exanpl e 5 The Exanple 4 reaction is repéated using 1.0 nol e
percent of the cupric conplex of 8-hydroxy- 3- net hoxynet hyl qui nol i ne.

pr eci pi ¢ & 1 i (HEDE H PG et ot o BB 5, BetchENBL 816,288 (1980) "Method
for the Preparation of Pyridine -2,3-dicarboxylic Acids,” and in Marinus Los U.S. Patent
No. 4,798,619 (1989) "2-(2-Imidazolin-2-yl)pyridines and -quinolines and Use of Said
Compounds as Herbicidal Agents.” .
The following examples illustrate the invention but are not to be construed as a
10 limitation thereto.

Example 1
Into a tantalum liner in a 600ml stirred Parr pressure reactor is placed 4.15 g 8-

chloro-3-methoxymethylquinoline (20 mmol), 8.0g 50% aqueous sodium hydroxide (100
mmol) and a solution of 250 mg cupric sulfate pentahydrate (1.0 mmol, 5 mole percent)

15  in 95 ml of water. Sodium hydroxide concentration is 4%. The system is sealed, brought
to 160°C and held for 21.5 hours. The cooled solution is filtered through Celite,
extracted with two 20ml portions of toluene, then the aqueous layer is adjusted to pH 3-4
with sulfuric acid and finally to pH 7 with ammonium hydroxide. The mixture is
extracted with two 50 ml portions of ethyl acetate. Rotary evaporation of the organic

20 layer gives 2.39 g (63% yield) of crude 8-hydr6x3'¥'3-methoxymethquuinoline asa
yellow green solid. The crude material is treated with two 500 ml portions of boiling
water, leaving behind some insolubles. Long silky yellow needles of pure 8-hydroxy-3-
methoxymethylquinoline separate out. After filtering and drying, 1.83 g (48% yield) is
obtained. ' '

25 Example 2
The Example 1 reaction is repeated in the same manner except 195 ml of water is

used, thus the sodium hydroxide concentration is 2%. A similar workup affords 2.56 g
(68% yield) of crude 8-hydroxy-3-methoxymethylquinoline. Recrystallization from hot
water gives 1.92 g (51% yield) of pure material.
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The Example | rréliclzt%n is repeated on a larger scale with moditied workup. Into
a one gallon #316 stainless steel stirred Parr pressure reactor is placed 31.1 g 8-chloro-3-
methoxymethylquinoline (150 mmol), 60 g 50% aqueous sodium hydroxide (750 mmol),
and a solution of 1.87 g cupric sulfate pentahydrate (7.5 mmol, 5 mole percent) in 1460
ml of water. The system is sealed, brought to 160°C and held for 17 hours. The cooled
solution is filtered through Celite, then chilled thoroughly in an ice bath. The pH is
adjusted to 4 with 50 ml concentrated hydrochloric acid, then to pH 8 with
approximately 5 ml ammonium hydroxide. The resulting precipitate is filtered and
washed with water. After drying overnight in a 60°C vacuum oven, 19.64 g of gray
green powder, crude 8-hydroxy-3-methoxymethquﬁiholine (69% yield) is obtained. The
filtrate is extracted with three 250 ml portions of ethyl acetate. Rotary evaporation of the
organic layers gives 4.10 g of dark green oil, crude product (14% yield, thus total crude
yield is 83%). Recrystalhzauon of this oil from hot water affords 1.24 g of yellow-green

needles of pure product.

Example 4
A cupric complex of 8-hydroxy-3-methoxymethylquinoline is prepared by

reacting one equivalent of cupric sulfate pentahydrate with two equivalents 8-hydroxy-3-
methoxymethylquinoline in excess aqueous sodium hydroxide. The precipitated green
powder is filtered, washed with water, and dried to a constant weight. The Example 3
reaction is repeated, replacing the. 1 mole percent cupric sulfate with 1.5 mole percent of
the cupric complex of 8-hydroxy-3-methoxymethquumolme Similar work up gives an
80% yield of first crop product and an addmonal 11% yield of second crop, thus overall

crude yield is 91%.

Example 5
The Example 4 reaction is repeated using 1.0 mole percent of the cupric complex

of 8-hydroxy-3-methoxymethylquinoline. The overall crude yield is 92%. The product
is purified by precipitation of the hydrochloride salt by addition of concentrated
hydrochloric acid to a solution of the crude product in acetone. Overall yield of the

hydrochloride salt is 58%.

Example
The Example 5 reaction is repeated in an identical manner. The overall crude

yield is 94%. Analyses of the product indicates a 78% real yield.
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_, C[err] n“ H Clerr]- C[err]alkyl in a stirredjpt - $tor
W|th dilutera une selution in the presénce of a cupric g¢at a@ZLFPEa’(
tenperature within the range of 150[err]C - 200[err]C. 2 A_process. i
according tocEWIMB 1 wherein the cupric catalyst is a cuprijc salt or an
organi c cupric conplex and the al kaline solution is sodium

A process according to claim2 wherein 8-chl oro-3-net hoxynet hyl qU| noI ine is
I A process for preparing substituted 8-hydroxyquinolines which comprises

reacting substituted 8-chloroquinoline of the formula :

R

X

P
N

Cl

wherein R is Cj-Cqalkyl, hydroxy-Ci-Caalkyl, C1-Cy-alkoxy-Cy-Caalkyl, Ci-
¢4haloalkyl, or di-C;-Cyalkylamino-C)-Cg4alkyl in a stirred pressure reactor with dilute
alkaline solution in the presence of a cupric catalyst at a temperature within the range of
150°C - 200°C.

2 A process according to claim 1 wherein the cupric catalyst is a cupric salt or an
organic cupric complex and the alkaline solution is sodium hydroxide.

3 A process according to claim 2 wherein 8-chloro-3-methoxymethylquinoline is -
converted to 8-hydroxy-3-methoxymethylquinoline.

4 A process according to claim 3 Wherem the catalyst is 1 molar percent of the
organic cupric complex prepared from the reaction of cupric sulfate and 8-hydroxy-3-
methoxymethylquinoline, and the sodium hydroxide is 5 equivalents 2% aqueous sodium
hydroxide wherein the reaction is stirred for 17 to 24 hours at a temperature of 160°C.

5 " A process according to claim 3 wherein the catalyst is S molar percent cupric
sulfate and the sodium hydroxide is 5 equivalents of 2% to 4% aqueous sodium
hydroxide wherein the reaction is stirred for 17 to 22 hours at a temperature of 160°C.

6 A prdcess according to claim 5 wherein the sodium hydroxide is 5 equivalents of

2% aqueous sodium hydroxide.
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wherein the reaction is stirred for 17 to 22 hours at a tenperature of
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160[err] C 6 A process according to claim5 wherein the sodi um
hydroxi de is 5 equival ents of 2% aqueous sodi um hydr oxi de.
5 Abstract of the Invention

The invention is a process for preparing substituted 8 hydroxyquinolines from
substituted 8-chloroquinolines in the presence of a cupric catalyst.




