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csuutztutlSU IQIDIL>..;.2.3-PJBD)DJBD:ECUBODLJ:C ACIDS 

It is an object of this invention to provide 
hiqh purity 5,6-disubstituted-3-pyridylaethyl amaoniua 
hali4e aoapoun4s which are useful interae4iat.es in the 
preparation of hiqh purity s-(subatitute4 aethyl)-2,3-

5 pyri4inediaarJ:toxy1ic acids. 
:tt is also an object of the invention to 

provi4e a aetho4 for the preparation Of the 5 1 6-4i• . . 

aubstituted-3-pyridylaethyl amaonium halide coapoun4s 
and a aethod for the preparation of 5-(substitute4 

10 aethyl)-2,3-pyridine4icarJ:tozylic aci4s from sai4 
5,6-4iaubatitute4-3-pyri4ylaethyl amaoniua hali4e 
coapounds. 

~e present invention relates to s,&-4isuJ:>­
stitute4-3-pyridylaethyl amm.oniwa hali4e compoun4s of 

15 formula X 

20 

wherein 
25 z is hy4roqen or. haloqen; 

z 

CI>. 

c-v 
II 1

· 
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11 is hy4roqen, haloqen, cyano or nitro; 

x is:C1,_Br, I or B3S03; 

Rs· is c1-c4 alky1.or 
phenyl optiona11y substituted with one to three 

c1-c4 
alkozy qroups; c1-c4 a1kyl qroups, 

nitro qroups, cyano qroups or haloqen atoms; 

Y ··an4 Y
1 

·are each in4epen4ently 02
4

, n 4B5 , or when· 

. taken toqether n 1 is -o-, -s- ·or ~n6-; 

B4 an4 R5 are each. i~4ep~~4ently.hy4roqen, 

c1
-c4 alkjl optionally substituted with c1-c4 

alkozy·or phenyl optiona1ly substituted with 

one ~o three c1-c4 alky1 qroups, c1~c, alkoxy 

qroups ~~- haloqen atoms, or 

phenfl optionally suJ:>stitute4 with one to three 

c1~c, alkyl qroups, c1-c4 alkoxy qroups.or 

haloqen atoms; 

2 6 is hy4roqan_or c1 - c4 alkyl; 

Q is 

R R12 
I+ • R -N- ' i I R11 
R2 

R12 
• 
' 

R .11. 
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Ru Ru :x:R '-~N· ......: 11 

IR~ Ru A~ R11 Ri1 Ri1 12 I+ 

Ru R):)R11 'O:R12 :;.." I 
R11 ~,..z2 or h· Ri1 Ri1 

1+ 

R, R1 and R2 are each independently _c1-c4 alkyl, an4 

when taken together, R and R1 may fora a s- or 6-
meal>ered rinq in which RR1 is represented by the 
structure: -(CH2 >n-, optionally interrupted by o, 
s or BR10 , where n is an inteqer of 3,4 or s, 
provided a2 is c1-c4 alkyl; 

z2 is o, s or ·111t101 

R10 is c1-c4 alkyl; and 
R11 an4 R12 are each in4epen~_ently hydroqen, haloqen, 

c1-c4 alkyl or c1-c4 alkoxy; an4 when taken 
together, a11 and R12 may form a 5- or 6-m~ered 
saturated or unsaturated rinq optionally inter­
~pted by o_, s, or n 10 .and optionally substi tute4 
with one to t~ell halogen atoms·~ ci-c4 alky1·• 
groups or c1~c~ alk()xy qroups •.. •· 

The present invention also relates to an 
efficient method.for the preparation of high purity 
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f oraula I compoun4s an4 their use in a aetho4 for the 
preparation of high purity s-(aul>stitute4 aethyl)~Z,3-
py_ridinedicarbosylic acid compounds of formula IX 

<II> 
wherein, 

10 z is hydroqen or halogen; 

15 

20 

25 

z1 is hydroqen, halogen, cyano or nitro; 
A is o or s; an4 
a, is c1-c4 alkyl optionally ·substitute4·with p~enyl 

· optionally aul>stitute4 with one to three 
. c1-c4 alkyl groups or halogen atoas, or 

phenyl optionally substituted with one to three 
c1-c4 alkyl groups or halogen atoms. 
Compounds of formula I, wherein X is Cl or 

Br, may be prepared by reacting s-methyl-2,3-pyridine-
4icarbosylic acid derivative compounds of formula XXX 

<II I> 

wherein z, 11, Y and Y1 are as described above with a 
·haloqenatinq agent in the presence of a first solvent, 

30 optionally in the presence of a catalytic aaoat" of· a 
radical initi~tor, preferably at a t8mperature.rancjtl of 
al>Out o0 c to 100°cto form a first mixture.containing 
compounds of f oraula IV 
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a b c 

CIV> 

10 wherein 1, 11, Y and Y1 are as described above and · 
X ia Cl or Br. The amount of haloqenatinq aqent used 
is chosen to minimise the production of .formula ZVl> 
compounds. said fi~st mixture is then reacted with at 
least 1.0 molar equivalent of a c1-c4 trialkylamine, a 

15 5 to 6 membered saturated or 5 to 14 memb~red unsatu­
rated heterocyclic amine optionally substituted with 
one·to three c1-c4 alkyl qroups, c1-c4 alkoxy qroups or 
halogen atoms, in the presence of a second solvent 
preferably at a temperature ranqe of about o0 c to 100°c 

20 to fora 5,6-disubstitute4-3-pyri4ylmethyl ammonium 
halide compounds of formula x. The method of prepara­
tion is illustrated in Plow Diaqraa x. 

.· .. · 
···. .... . . 
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<III> 

halo9enatin9 l radical 
agent initiator 

b 

<IV> 

1. c1-c4 trialkyla•ine or 
optionally substituted 
heterocyc lie saturated 
or unsaturated ••ine 

c 

'!be al>ove method is espe_cially efficacious for the 
preparation. of formu1a _. z compoun4s wherein -· · 
z is byc1roqen1 
z

1 
is by4roqen1· 

x is Cl or Br1 
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Y an4 Y1 are each in4epen4ently oa4; 

. a4 ia c1-c 4 alkyl 1 . an4 ''.·''"·"' 
R, a1 an4 R2 are each in4apan4antly methyl or ethyl,. or 

when R an4 a1 are taken to9ethar with the nitro9en 
atom to which they are attacb.e4 they fora a 

·pyri4ina rinq provi4e4 that a2 ia not present. 
· Preferre4 formuia_r compoun4a that are. 

. . 
prepared J:>y the metb.o4 of the invention are [ (5-,6~di-
carbozy-3-pyridyl)methyl]trimetb.yl~niwa J:>romi4a, 

10 4imethyl aster; [(S,6-4iaarbozy-3-pyri4yl)methyl)tri­
metb.yl-onium. l»romi4e, diethyl eatar1 ·c (5,6-dicarbozy-. 
3-pyridyl)metb.yl)pyri4inium. bromide,.4iaethyl eater; 
1-[(5,6-diaar))o:xy-3-pyri4yl)methyl]-4-•ethylpyri4inium 
J:>ro•ide, dimethyl eater; 1-[(S,6-diaarboxy-

15 3-pyridyl)mathyl]pyrazinium. :bromide, dimethyl ester; 
1-[(S,6-dicar))oxy-3-pyridyl)metb.yl]pyri4azinium. l»ro­
mida, 4imethyl aster; 1-ccs,6-4icarbozy-3-pyridyl) 
••thyl]quinoliniua bromi4a, dimethyl eater; 1-[(5,6-
4~carboxy•3-pyridyl)mathyl]isoquinoliniua l»romida, 

20 4imethyl eater; 3-[(S,6-dicarbozy-3-pyri4yl)mathyl]-
4,5-4imathyl thiasolium bromide, 4iaethyl aster; 
3-[(S,&-4icarboxy-3-pyri4yl)mathyl)-4-aethylthiasolium 
bromide, dimethyl eater1 an4 1-[(5,6-dicarboxy-3-
pyri4yi)mathyi]-3-mathyl iai4azolium. bromi4a, 4imathyl 

25 eater; and 1-[(5, 6-dicarbosy-3-pyridyl)mathyl]banzo~ 

30 

thiazolium J:>romida, diaethyl aster. 
'lb.a formula % aoapoun4a may .:be isolated in 

hi9h purity by filtration or, alternatively, by extrac­
tion with water. 

'.rb.e amines that aay be used in the method of 
the invention are alkyl aaines, 5 to 6 .membered satu-

. . 

ra~ad an4 s to 14 membered unsaturated hatarocyclic . 
amines optionally_8ubstituta4 with one ·to three c1-c4 

.·alkyl· qroups, c1-c4 · alkozy qroupa or ·halogen atoms. 
35 The_praferre4 amines are c1-c4 trialkyiamines, s or 6 

membered saturated heterocyclic aaines, an4 5 to 14 
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meml>ere4 unsaturate4 heterocyclic -ines wherein·the 
heterocyclic rin9 system contains one to three nitro9en 
a~oms and option~lly i~clu4e sulfur or oxygen in the 
rin9 systa. 

~ 'Iba more preferre4 amines inclu4a th•.•lltJ'l~ 
amines trillethyl amine an4 triethyl amine, the saturat- . 
e4 heterocyclic amines inclu4in9 pyri41nes, picolinesr 
pyrasines, pyri4asines triasines, ·quinolines,.isoquino-

. . 
lines, imi4asoies, bensothiasoleas an4 bensimi4asoles, 

. . 

10 optionally sU))stituted with one to three balo9en atoms, 

15 

c1-c4 alkyl groups ~~ c1-c4 alkoxy groups, and unsatu­
rate4 heterocyclic amines such as pyrroli4ines, 
piperi4ines, piperasines, morpholines, thiasoli4inea 
an4 thiamorpholines. 

The amount of halo9enatin9 agent uae4 depen4s 
on both the reaction mo4e (batch vs. continuous) an4 
tbe recycle proce4urea used to recover unreacte4 
starting aaterial. Typically a batch reaction will 
employ about o.3 to o.a molar equivalents of the 

20 halo9enating agent an4 in a continuo~s reaction, less 
molar equivalents of the halogenating agent are ini­
tially .required. 

Balogenating agents that may be use4 in the 
method of tbe invention inclu4e B-bromosucciniai4e, 

25 1,3-4ibromo-s,s-dimethylhydantoin, bromine, chlorine, . . 
t-butylbypochlorite, sulfuryl chlori4e, aulfuryl 
bromi4e, B-cblorosuc~inimide an4 the like. Preferre4 
halo9enating agents are chlorine, bromine, B-bromosuc­
oinimi4e, 1,3-4ibromo-s,s•4imethylhydantoin an4 aul-

30 furyl ohlori4e. Ra4ical initiators suitable for use in 
·the method of the.invention include 2,2,.;;azobisisobuty­
ronitrile, 2,2 1 -asobia (2-methylbutanenit~ile) ~·· ... 2 ~2 ~_,;· . ,.,, .. 

asobia (2,4-dimethylpentanenitrile), 1,1·~-azo])isfoy~io~ 
hexanecarbonitrile), orqanic and inorganic.peroxi4es· 

35 such as hy4rogen peroxi4e, benzoyl peroxi4e an4 the 
. . 

like, photochemical irradiation and the like with 
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2,2 1 -asobisisobutyronitrile and 2,2 1 -asobis(2-aethyl­
butanenitrile) beinq pre~erred. Among the c1-c4 
trialkyludnes.t~at aay_be used in the aethod of the 
invention are trimethyludne and,triethylaaina. 

Solvents that may be uaad in tha aethod of 
the invention include haloqenated hydrocarbons such as 
dichloroethane, carbon tetrachloride an4 the like, 
halogenated aromatic hydrocarbons.such as chloro­
bensane, 4ichlorobensene an4 the like, nitrobensaJl,a, 

10 acetic acid, water, and alcohols such - aathanol, 
ethanol, n-propanol and the like as -wall aa·aixtures of 
the above solvents. Preferred first solvents include· 
chlorobensene, dichlorobensene and carbon tetrachloride 
and.mixtures of chlorobansene and methanol. Preferred 

15 second solvents include methanol, ethanol, chloro­
bensene. 

Another metho4 of preparinq certain formula I 
compounds is shown below in Plow Diagram II: 

. ··.: . .. 
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FLOU DIAGRAM II 

<O 
wherein z, z1 ~ a3, y·and Y1 •re as described above for 
formula z. 

similarly, other foraula z compounds may be 
prepared by tha·reaction scheme shown in Plow Diagram 

. .. . .. ::··. 

:n:z: · -.. -· 
.. 

. . : '.' .. . .. ~ : 
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FLOLil DIAGRAM III 

<I> 

Wherein z, z1 , Y and Y1 are .as described for formula I 
above and·x is I or R3so3 as described above •. 

Alternatively, compounds of formula I in 
which one of the_R, .. RJ. or R2 c1-c:_ alkyl q~ups is 

30 attached to a polymeric material, may be prepared by. 
. . . . : . . . . 

passinq ·the formula ·IV mixture over : an anion excbuqe .. 
j;-esin.containinq·amine stibstituents~ ·Advantageously, 
the.formula IVb and IVc compounds 4o not react with the 
resin and are removed. The high purity ammonium halide . 
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·compounds are further reacted to give formula- II 
compounds~ 

The f OJ'.llUla I compounds of the invention are 
inteme4iates in a aethod for the preparation of high 

5 purity s-(substituted methyl)-2,3-pyridine4icarl>ozylic 
·acid compounds of formula XX. compounds -of formula II 
may be prepared by reacting 5,6-diaubstituted-3-pyri­
dylmethyl -oniua halide compounds-of formula ·z as 
described above with at least 1.o·aolar equivalent of 

10 an aikozide or alkylsulfide compound of formula v 

R7R-M+ 

v 
wherein a, and A are aa described above for formula II 

15 and x is an alkali metal such as sodium. or potassium. in 
the presence of an organic solvent preferably at a 
temperature range of o0 c to 110°c to form a first 
mixture further reacting said first mizture with at 
least 2.0 molar equivalents of an aqueous base prefera-

20 bly at a temperature range of al:>out 20°c to 120°c to 
form a second mixture and adjusting the pB of said 
second mixture to a value below 2.s with an acid to 
form s-(aubstituted methyl)-2,3-pyridinedicarl>ozylic 
acid compounds of formula II. The aethod of prepara-

25 tion is iliustrated in l'low Diagram xv. 



'"'~-0:'1~~-... .,...-~A-:..-.,,.._...,..._._ ..... ·..:...·- .. -: ..... • ....... : ... ·.:.\;.,._ .... ;.. •• ·-.-~-----··-·--··..-.- .... ·-· ... •-· .... · .. _._ •• - ••. -.. ............. - • - -· • .... - •..•.•• _ .-

5 

10 

15 

20 

·~ . , 
-. : 

- 13 -

FLOU DIAGRAM IV 

1. R7A-M+13. 
2. Base 

\ 

Acid 

'l'he al:>ove metho4 of the invention is espe­
cially efficacious for the preparation of hiqh purity 
formula II compoun4s wherein z an4 z1 are hy4roqen, A 
is o or s an4 a, is c1-c4 alkyl. A preferred formul~ 

25 II compoun4 prepare4 by the metho4 of ·the .invention is 
. . . 

s-methozyaethyl-2,3-pyri4ine4icarb0zylic acid. 
'l'he formula II compounds may be isolated by 

filtration or, alternatively, by extraction with a 
suitable solvent. ·In the isolation proc1tc,1ure suit&ble 

30 extraction solvents include tetrahy4rofur&il and vater­
iJlllliscible alc~hols alone or ·admixecl''with:·toluene.· 

Aqueous bases suitable for use in the method 
of the invention.include aqueous sodiwa. hydroxide 
solution, aqueous potassium hy4roxi4e solution and the 
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like. Acicls that aay be used. in the aetho4 of the 
-invention include aineral acid.a such as sulfuric acicl, 

· hy_4rochloric acid. acl the like. · 
orgaic solvents that -y be used. in ti.e 

method. of the invention includ.e aoatonitrile,_tetra­
hy4rofuran, .aroaatic hy4rocarbona, a.,on aloohol•­
wherein ·a., is as 4eacribe4 above for f oraula xx an4 the 
like. ·Preferred. inert orgaic solvents includ.e alco­
hols correapon4lnq to a., in formula xx above such as 

10: aethanol and. ethaol. 

15 

20 

25 

30 

35 

Alternatively, the corresponding 4iesters of 
f oraula zz coapoun4s aay be prepared. by the following 
reactions shown in Plow Diagraa Vs 

fLOU DIAGRAM Y 

wherein z, z1, a, 1 A, Q, lC ad. • are as ~escriba4 above 
and.· R4 is· c1-c4 ~lJtyl.· optionally suJ>stitutecl witJ::i c1..;.c, 
alkoXy or phenyl optionally substituted with one · to ·· 
three c_1-c4 alkyl groups, c1-c

4 
alkoxy qroups or · 

baloqen atoas, or phenyl optionally suJ>stitute4 with 
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one to three c1-c4 alkyl groups, c1-c4 alkoxy groups or 
halogen atom~. 

The high purity foraUla XI oom.pouncls are 
useful as starting aaterial• for th• preparation of 

5 herbiciclal 2-(2-i~clasolin-2-yl)pyriclin• ooapouncls 
having the structural f oraula VJ: 

z 

10 
-~R . .,. 8 

N · Rg 

~ 0 <VI> 

wherein 
is a8 is c1-c4 alkyl1 

a9 is c1-c4 alkyl or c3-c6 cycloalkyl; _ancl 
when_R8 ~d a9 are taken together with the carbon 

to which they are attachecl they may represent 
c3-c6 cyoloalkyl optionally substituted with 

20 methyl; 
z is hydrogen or halogen; 
z1 is hydrogen, halogen, cyano or nitro; 
A is o or s; 
R., is c1-c4 alkyl optionally su.biltitutecl with phenyl 

25 optionally substituted with one to three 
c1-c~ alkyl_ groups or halogen atoms, or 

phenyl_ optionally sUbstitutecl with one to three 
c

1
-c4 alkyl groups or halogen atoms; ancl' 

when R8 ancl a9 represent d~fferent substituents, the 
30 optical isomers thereof~ 

A4vantageously, pro4uct formula VJ: compouncls 
obtaine4 from foraula xx colapounds, 0 prepare4 by the 
method of . the invention, . are surprisingly.· purer than 
formula VJ: oompoun4s obtaine4 by the aetho4s of the 

35 prior art. 
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In order to facilitate a further understanding of 

the invention, the following ·.examples are presented to 

il.lustrate aore specific details thereof. The invan­

~ion is not to be liaited thereby except as defined in 

5 the ~laias. The tera IDIR designates nuclear aaqnetic 

resonance and the tera llPLC designates hiqb pressure 

liquid Ohroaatoqraphy • 

. 'PDF' 1 

10 Pr8paration of [Cs.1-oiaarb0n-3-pyri4%1>Mtla71]tri­

-tg1moni.1111 l»rCmide •. cJ:l•athirJ. -tar uaing •-1»roao­
pcciniai4e 

15 

20 

25 

30 

35 

1. N-bro~osuccinimide, 2 12'­
azobisisobutyronitrile 

2. Trimethylamine 

+ 
Br-CCH3 >3N-CHUC02CH3 

I " 
/.. 
N C02CH3 

A aixture of dimethyl 5-aethyl-2 1 3-pyri4ine­

dicarboz7late (523 g, 2.5 aol) in chlorol»ensene 

(2 1 440 llL) is heate4·to 85°c .under nitrogen. A mixture 

of Jl-broaosucciniaide (356 g, 2.0 aol) and 2,2 1 -aso­

l»isisobutyronitrile (12.5 q, 0.076 mol) is added to the 

reaction ai~ture over 1 hour at ao0 -to0 c. After the 

addition is complete, _the reaction aixture is held at 

ao0 to to0 c for 1 hour, cool~d to room temperature 

overnight and diluted with water. The organic layer is 

separated, diluted with methanol, cooled to 10°c and 

anhy4roua trimethylaine (180 laL,1.a aol)ia added.- · 

The reaction aixture is stirred at s0 .;;.10°c·for 3 hou:rs 

an4. f.iltered to obt.:i:.J.· ~· ~olt4~ The solid is dried·· 

·o,-erniqht in a vacuua.c;;ven.to.giva the title product as 

a white solid (429 g, ap 200°-2oa0 c dee). 
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~ollowing the.a))ove proce4ura, but subst~tuting 
4iethyl 5-aethyl-2 ~ 3-pJ'ri4ine4icarJ:»oxy1ate for ,·4_iaethy1 
s-methyl-2,3-pyri4ine4~c4arboXy1ate gives [(S,fi-4icar­
boXy-3-pyri4yl)aethyl]trillathylallllOnium broai4e, 
4iethyl ester as a white soli4 (ap 1s1°-
1610c ciao). 

BJVP!-' 2 
PrapilratioD of [CS.t-PiaarJJon-3-pyric1%1)*8thy1]tri-

. . 

10 Mth%].!PoDiua ))P:-ite. "'•ethyl est;er using 1.3-ti-
1»rollo-s.s-fimatllyl.1l74a:1ltoin 

15 

20 

25 

30 

35 

1. 1~3-Dibromo-5,5-
~imethylhydantion, 2,2-
azobisisobutyronitrile 

2. Trimethylamine 

+ 
Br-<CH3>3N-CHIC(C02CH3 

,~ 

...-"'. 
. N C02CH3 

A mixture of diaethyl.5-methyl-2,3-pyri4ine­
dicarboxylate (104.5 q, o.s aol) in chlorobenzene 
(470 mL) ia heated to a5°c under nitrogen. A mixture 
of 1~3-dibromo-s,s-4imethylhy4antoin (71.5 g, o.2s mol) 
and 2,2 1 -asobisisobutyronitrile (2.5 q, 0.015 mol) is' 
adde4 to the reaction aizture over 30 minutes at 
ao0 -t5°c. After the a44ition is complete, the reaction 
mixture is he14 at ao0 to as0 c for 3.5 hours, coole4 to 
room teaperature; washed with water and 4rie4. The 
4rie4 organic mizture i• 4iluted with methanol, cooled 
to 10°c an4 anhydrous triaethylamine (17.4 g, 0.29 mol) 
is a44a4. fte reaction aixture is stirre4 at 10°-3&0 c 
overnight.an4 filtera4· tool>tain. aoli4. ·-The solid is 
washe~ with chlorobenzene an4 vacuum 4ried to qive the 
title product as-a white solid (74.4 q, mp 200°-2oa0 c 
4ec). 
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'Pm.! 3 

Praparatiop or s-cllathogMtJay1>-2.1-pui4i•aticar'.bo= 
g1ia aaicl 

2. NaOH, H20 
3. H2S04 . 

CH30CHIC(~ COOH 

. I . 
.....-: 
N COOH 

A mixture of 25% sodium mathoxi4e in methanol 
(270 q, 1.2s mol) and [(S,6-dicarbozy-1-pyridyl)-

' 

mathyl]trimathylammonium bromide, dimethyl aster 

(347 q, 1.00 mol) in methanol (650 llL) is heated at 

15 reflux for 1 hour under nitroqan. water (1 L) and 
sodium hydroxide (ao.o g, 2.0 mol) are added and the 
reaction mixture is distilled until the pot is 100°-
1os0c. The reaction mixture is cooled to room tempera­
ture, treated with sulfuric acid to adjust the pB to a 

20 value from 1.s to 2 and filtered to o~tain a solid. 

The solid is wa·shed · with water and dried in a vacuum 
oven to obtain the title product as a white solid (mp 

1&1°-~62°c) which is greater than 99% pure ~Y BPLC 

m:ialysis. 

. ,, .... 



. -·-·~ ... ~'"-'·-~ ··- · ...... · :· •..• ~. :--. ..... ..... : ..• • :, > ... ·-· .·. ,:.;. :.:.:. . ·:.·:. :. : :. ···.·:.·.~ :.. .. · .• · ... ···-'- _,,,._ .• ' •.••..• · ..... ··- ..... ·-~ -·- - ._ ... _ ..... _,.., .... ··- ,._. ·-··············· .. •' . . . 

·~ ·.-..:. 

5 

10 

0 . 

'·-

·.:-

- 19 -

'DllPLB 4 
Prepar~ion-or DiMf:Jly1.s-cb~th'f1>-2.3-mriclina-

ticup:bMf1•t:e 

N-bromosucc i nimi.de, 

2,2'-azobisisobutyronitrile 

8rCH~C02CH3 . I ~ 
.....-: 

N C02CH3 

A mixture of 4imethyl 5..;.methyl-2,3-pyri4ine-
4icarbozylate (30.0 g, 0.143 1101) 1 K-bromosuccinimide 
(32.0 q, o.1a mol) an4 2,2 1 -azobisisobutyronitrile (0.9 
q, o.ooss mol) in carbon tetraohlori4e (200 mL) is 

15 heate4 at ao0 c for 1.s hours. Additional 2,2 1 -azobis­
isobutyronitrile (0.9 q, o.ooss mol) is adde4 and the 
reacti~n mixture is hea~ed ~t reflux for 2 hours, 
cooled to.room temperature and filtere4. The filter 
cake is washe4 with carbon tetrachlori4e. The filtrate 

20 an4 wash are oolll>ine4, waahe4 vith ••tar an4 concen­
trated in vacuo to give an oil. The oil is shown by 
BPLC to contain 57% of the title product, 16% 4imethyl 
s-methyl-2 1 3-pyridinedicarbozylate and 23% 4imethyl 
s-4ibromomethyl•2,3-pyridinedicarbozylate. 

25 

30 

B'QllP'JiB 5 

Preparation or· [CS.t-Dicarbo:U-3-pyri471>-tl&Y1Jpyri-
4iniuabroaf.4e· cJ!Wetllyi ester 

. . . -· 
BrCH2'C(. ·. ·. _ -..;::: C_ 02CH3 .· 

I .· . .. pyridine 
. . . ...-: .·. 

· C02CH3 

Br 
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A mixture of the oil prepare4 in example 6 
(32.0 q) and pyridine (t.2 q, 0.12 aol) in a))s~lute 
e~hanol is heate4 at raf1ux·for 2 ho~rs un4•r.nitrogen, 
coole4 to ro0m.taperatura &n4 filtera4. The filter 

5 cake is vashe4 with ethanol an4 vacuwa.dried at so0 c to 
give the title product as a solid (18.1 g) which is 
qreater than 11% pure by BPLC analysis. 

'DP'-'-• 
10 Preparation Of [<51•-Dia&rbog-3-pyridyllaetJiyl] 

15 

20 

25 

trilletJiyl-Oni•.Jlrollicle. 41•ethyl. eater iD et:hallol 
using aphyclroga 1;rillatla}'lppfne 

trimethylamine 

ethanol 

+ 
Br-<CH3>3NCH~co2cH3 

I ""' 
. /.. 

C02CH3 

A mixture of an oil prepared according to the 
procedure of ·example 6 (100 g) in absolute ethanol is 
cooled to s 0 c .Wi4e~ nU:roqen. .&nhy4rous trimethylamine 
(16 q, 0.27 aol) is.ad4e4 and the reaction mixture ·1s 
stirre4 for 3 hours ats0 c an4 filtere4. The filter 
cake is washed With ethanol and air 4ried to qive the 
title product as a white solid (49.1 q). 

. ·~ ·.: ...... ~· ~ 

·~ 
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'DllPLB 7 
Pieparatio' of Dilla1;Jly1 s-c~>-2,3-gricline­
diparllogl.ay 

a mixture of 25% sodium methoxide in aethano1 
(320.0 CJ, 1.s mol) and [(5,6-dicarboxy-3-pyridyl)-

lO methyl]trimethylamaonima bromide, dimethyl eater (1&0.0 
q, o.s aol) in methanol (650 JIL) is heated at reflux 
for 6 hours under nitroCJen. The reaction mixture is 
cooled.to s0 c and acetic acid (to CJ) and water (200 mL) 
are added. Methanol is r-oved in vacuo, water is 

15 added and the mixture is extracted with methylene 
chloride. The combined orCJanic extracts are washed 
sequentially with 5% sodium bicarbonate solution and 
water and concentrated in vacuo to obtain the title 
product as a clear liquid (83.2 CJ) which is identified 

20 ~Y 1H IDIR spectral analysis. 
~ollowinCJ the above procedure, but sU))atitutinCJ 

[(5,6-dicarbozy-3-pyridyl)methyl]pyridinium bromide, 
dimethyl eater for [(5,6-dicarboxy-3-pyri4yl)methyl]­
trimethylammoniua bromide, dimethyl ester CJives the 

25 title product as a clear liquid. 
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IJlll'DT.I 8. 

Preparation of s-cxath0znaethyl>~2.3-pyri4ipa4icarbo­
u1ia. aaia 

. . 

1 • NaOH ·, H20 

2. H2So4· 

A·aixture·of dimethyl S-(methoxymethyl)-2,3-
pyri4inedicarbozylate (60.0 q, 0.25 mol) and 50% sodium 

10 hydroxide solution (50.o q, o.63 mol) in water is 
heated at 90°-110°c for 2 hours under nitroqen ~hile 
4istillinq off methanol an4 water. !'he reaction· 
mixture.is cooled to 10°c, treated with sulfuric acid 
to adjust the pH to 2.0 an4 filtere4 to obtain a solid. 

15 -!'he solid is washed with water and vacuum dried to qive 
the title product as a white solid (44.3 q, mp 161°-
1620c). 

'D"PLI 9 
Preparation of 2.3-pyridinedicarboxylic acid, s-

20 <aromatic am.ine> methyl bromide, 4imethyl eater 

25 

30 

Aromatic Amine 

Reaction Solvent 
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To a 250 llL flask under nitroqen were added the reac­

tion solvent set forth in Tal)le I (either 100 llL q of 

ab_soiute ethanol or 200 llL of a 50/50 aixtur• of 

mathanol/chloroben•ene), and 30 q of crude s-aonobromo-

5 methyl pyridine-2,3-dicarbozylic ac~d, dimethyl aster 

(57% real by BPLC), an4 0.1 moles of an aromatic amine 

sat forth in Tabla I. The mixture was haate4 to reflux 

and held for approximately 5 hours. The reaction 

solvent was removed under vacuum at 40-&o0 c. The 

10 resultinq rasi4ue was·cooled to room temperature and 

slurried with approximately 100 llL of an orqanic 

solvent i4entifiad as the "Slurry solvent" in Tabla :I. 

The mixture was tben filtered and tba cake was washed 

with approximately so mL of the slurry solvent. The 

15 rasultinq crystalline solid was vacuum dried at so0 c. 

The maltinq points ware then taken an4 structure was 

confirmed by 1B, 13c, 10IR and 13c ATP1 lOIR. 
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TABLB X 

UQDTXC AMnfB SALTS OP 5-llBTBYL-2, 3-DJ:CARBOXYLXC DXllB'!l!YL ESTER · 

Aromatic 
Amine 

4-Picolina 

IVramine 

Pyridazine 

Reaction 
solvent 

Ethanol 

Ethanol 

Ethanol 

Slurry 
Solvent 

Acetone 

Ethanol 

Acetone 

Isolated 
Salt 
Yield, q 

15.2 

12.s 

18.2 

Meitinq 
Pg int 

c 

1ss-1s1• 

167-169. 

135-137 

•, 

/' 
/ ... 

., 

tJ 
.i:i.· 
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..., .. , 
'.....,J 
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i! •·. 
.,, 

i: 
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.. N+ 
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~ 

H3C · 

H3C)(§ . s 

H3Ct': .. · .. /: 

r·.J 
s . 

TABLE I (CONTINUED) 

ouinoline 

Isoquinoline 

4,5-dimethylthiazole 

4-Methylthiagole 

Ethanol Acetone/· 
Toluene 

Methanol/ Acetone 
ChloroJ:>enzene 

Ethanol THF 

Ethanol TBP 

14.6 112-114 . 

22.9 164•166 

g.2 133-140 

' 9.0 112-115 

•.:· 

.: .. 

:: 

J 

t.J 
U1 

::> 
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(J l•Meth%limida1ole 
N . 
I 

H3C 

·/. 

(Jc~ BenzothiazgJie 

~- .. 

s .. 

TABLE I (CONTINUED} 

Methanol/ Acetone. 19.4 109-111 
Chlorobenzene 

Ethanol Acetone 6.4 93-97 
: .. 

/ 

~;: 

, 
,"/ 

1.' 
.1' 

_J 

"-> 
O'\ 

·:) 



31,786-00 
~ 

. ; 

- 27 -

I CUIK: 

1. A s,&-diaU])at1tut•d-3-pyridylaethy1 ... oniuia 

halide compound havinq the atructura1 formula 

z 

. - . 

C-V1 y <I> 

wherein 
z is hydroqen or haloqen; 

z
1 

is hydroqen, haloqen; cyano or nitro; 

x is C1, Br, I or R3S03; 

R3 is c1-c4 alkyl or 
phenyl optionally sU])atituted with one to three 

c1-c4 alkoxy qroupa, c1-c4 alkyl qroups, 

nitro qroups, cyano groups or baloqen atoms; 

y·and Y1 are each independently OR4 , RR4R5 , or when 

taken toqether 'YY1 is -o-, -s- or -BB.6-; 

a4 and R5 
are each in4epen4ently hy4roqen, 

c1-c4 alkyl optionally sU])atitute4 with c1-c4 
alkoxy or phenyl optionally substituted with 

one to three c1-c4 alkyl qroupa, c1-c4 alkoxy 

groups or halogen atoms, or . 

phenyl optionally aU])atituted with one to three 

c1-c4 alkyl qroupa, c1-c4 alkoxy qroups or 

haloqen atoaa' 

a6 is hy4roqen or c1 - c4 alkyl.; 

g is 

I 1111111111111 11111 1111111 1111 
* C L M S * 
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R R . Ri2 

I + 
1 

• • R1 -N- ' ' I R.i1 Ri1 
~2 

R11 XR . "" 11 . . I 
• R X.r R12 

12 I+ 

or 

: I 1111111 111111 11111 1111111 1111 
* C L M S * 

R, R1 and R2 are each independently c1-c4 alkyl, and 
when taken together, R and a1 may form a s- or ·6-
mmabered ring in which RR1 is represented by the 
structure: -<CB2 >n-' optionally interrupted by o, 
·a or BR

10
, where n is an integer of 3 1 4 or s, 

provided a2 is ci-c, alkyl; 
z

2 
.is o, s or n

10
; · 

a 10 is c1•c4 alltyl1 an4: : .·. ·. ·. . .. . ·.· 
~11 Bn4 R12 are each in4ependentiy hydroqen, halogen, . 

c1-c4 alkyl or c1-c4 ·alkoxy, and when taken 
together, a11 and a12 may form a s- or 6-membered 
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saturated or unsaturated rlnq optionally inter­
rupted by o, s, or •10 an4 optionally austitute4 
with.one to thr.ee haloqen a~oaa,'c1-c4 alkyl 
qroups or c1~c, alkozy qroupa. 

2. ne·aoai»ound aooordlnq to olala 1, 
wherein 
s is hydroqen; 
1 1 is ~ydrogen; 
¥ is Cl or Br; 
Y and Y1 are each independently.oa4 ; 

a4 is c1-c4 alkyl; 
Q is 

R 

I+ 
R ·-N-

1 I 
R2 

or • 
' 

a,·a1 _an4 R2 are each in4epen4ently methyl or ethyl; 
a11 and a 12 are each in4epen4ently hy4roqen, haloqen, 

c1-c4 alkyl or c1-c4 alkoxy, and when taken 
together, a11 and a12 aay fora a s- or 6-aeml:>ere4 
saturated or unsaturated ring optionally inter­
rupted· by o, s, or n 10 and optionally sustituted 
with one to three halogen atoas, c1-c4 alkyl 
qroups or c1-c4 alkoxy qro~ps; alld 

a10 is c1~c4 alkyl. 
- . -

. 3 • ~he coapoU114 aC:cor4iDCJ to olala 2 1 . 

selected from the · qrC)UP -consistlnq of · [ ( 5, 6-4~oarboxy- · 
3-pyri4yl)aethyl]trimethylamaoniua broaide, 4iaethyl 
ester;-[(s,&-4icarb0xy-3-pyridyl)aetbyl] 

': l lllllllllllll lllll lllll II llll 
* C L M S * 
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trimethylammonium bromi4e, diethyl ester1 [(5,6-

4icarbo&Y-3-pyr.i4yl)aethyl]pyri4inium bromi4e, 4imethyl 

e•ter 1 an4 1- [ ( 5, &-ciicarboxt-_3-pyri4yl) aethyl] 

isoquinoliniua broid.4e, 4imethyl ester. 

4. a aetho~ for the preparation of. a 5,6-

4isubstituted-3-pyri4ylmethyl ~niUll hali4e compoun4 

having the structural f oraula 

z 
x- o.+-CH 

(I> 

·wherein 

z is hydrogen or halogen1 

0 
II 
C-Y 

C-V1 II . . 
0 

z1 
is hy4rogen, halogen, cyano or nitro; 

xis 01, Br,_z or a3so3 1 

R3 is c 1-c4 alkyl or 

phenyl optiQnally substitute4 with one to three 

c1-c4 alkoxy groups, c1-c4 alkyl groups, 

nitro groups, cyano qroupa or halogen atoms; 

Y an4 Y
1 

are ·each in4epen4ently oa
4

, llR4
a

5
, or when 

taken toqether YY1 is -o-, -s- or -im6-; 

R4 an4 a5 
are each in4epen4ently hy4rogen, 

c 1-c4 alkyl optionally subatitute4 with c 1-c4 

alkoxy or phenyl optionally aubatitut~4 with 

one to three c1-c4 alkyl groupa,·c1-c4 alkoxy 

groups or haloqen atoms, or 

phenyl optionally substi~ute4 with one to three 

c1-c4 alltyl groups, c1-c4 alkoxy groups_ or 

. halogen atoms: .· .. . . . .... 

R6 is hy4roqen or · C~ ·-· C 4 alkyl; . · 

Q is 

· I 1111111111111 11111 11111111111· 
* C L M S * 
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Ri 

Ri1 

(-., 

{ ·' 

Ri2 

Ri1 

. 
' 

or 

111111~ 1111~ 11~111111111111 

R, R
1 

an4 R2 are eachin4epen4ently c1-c4_ alkyl, an4 
when taken toqether, R an4 R1 may form a s- or 6-
membere4 rinq in·which n 1 is represente4 J:»y the 
structure: -(CH2 )n-' optionally interrupte4 J:»y O, 
s or n

10
, where n is an inteqer of 3,~ or. s, 

provi4e4 ~ is c1-c4 alkyl1 
z

2 
is o, s or n10 ~ ·_._. . 

a10 is c1~c, _alky11·_·an~i::: .·.. ..· .···. . .. . , .· .• . . ..... • . 
R11 an4 R12 are_each.in4epen4ently hy4roqen; haloqen, 
· c

1.;.c
4 

al_kl'l or cJ,-c ~ alkoXy, an4 when taken ·· · 
.· toqether, R11 an4 a12 may fo_rm a s- or &-meml>ered 
saturated or unsaturate4 rinq optionally 
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interrupted· by o, a, or Jm.10 and optional~y 
substituted with one to three_hal09en atoms, c1-c4 
alkyl groups or c1-c4 alkoxy qroups; 

which is char~cterize4 by reacting a s-methyl-2,3-
pyridineclicarboxylio aoi~ derivative compound having 
the structural foraula 

. .·· z I~ 
H3C)6(· · . . C-Y . -....;:: . . . . I . 

. · . /.. 

z1 N C-V1 

IJ 
wherein z, z1, Y and Y1 are as described above with a 
halogenating agent in ~he.presence of a first solvent, 
optionally in the presence of a radical initiator to 

. form. a first mixture containing compounds having the 
structural formulas 

0 . 0 
z 11 z · II 

XCH2)6cc-Y ><2CHnC-Y ·" -....;:: I + I + 
/.. . . /. z1 · C-Y1 z1 N C-Y1 

y . . y 
a b c 

; 

wherein z, z1, Y and Y1 are as described above and 
X is Cl or Br, reacting ••id ·first mixture with at 
least 1.0 molar equivajeat of a c1-c4 trialkyl.-ine, a 
s to 6 membered saturated or s to 14 membered unsatu­
rated ~eterocyclic amine, optionally substituted with 
one to three c1-c 4 ~lkyl groups, c1-c 4 alkoxy groups or · 
halogen atoms in thepreaeilce of a second solvent.to 
form. . said. 5, 6-diaub~t·i t~t:~4:;_3_;pyridylmethyi ammonia ·· 
halide compound. · ·. 

. : .1111111111111111111 11111111111 
* C L M S * 
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s. ~he method acoor4inq to claim 4, wherein 
the radical initiato~ is present in a catalytic miount; 
the halogenatinq agen~_is pr~sent in the amount of at 
least o.3 aolar eq1iivalents1 the first so~vent is 
selected f roa the group consisting of car))on 
tetrachloride, chlorobenzene an4 lliztures thereof; the 
second solvent is selected from the group consisting of 
chlorobensene, methanol, ethanol an4 mixtures thereof; 
an4 wherein the teaperature of the first mixture is 
about o0 c to 100°c.- · 

'· The method accordinq to claim 4, wherein 
the haloqenatinq agent is selected from the group 
consistinq of B-bromosuccinimide, 1,3-4ibromo-s,s­
dimethylhydantoin, chlorine, bromine, sulfuryl bromide 
an4 sulfuryl chlori4e1 the radical initiator is selec­
ted from the group consisting of 2,2 1 -asobisiaobutyro­
nitrile, 2,2 1 -asobis(2-aethylbutanenitrile), 2,2 1 -azo­
bis(2,4-dillethylpentanenitrile) and 1,11 -azobis(cyclo­
hexanecarl:>onitrile); and the c1-c4 trialkylamine is 
selected from the group consisting of trimethylamine 
and triethylamine. 

1. A method for the preparation of a 5-(sub­
stituted aethyl)-2,3-pyri4inedicarboxylic ac1d coapound 
havinq the s~ructural formula 

z 
R7RCH2n·· .·. COOH 

·. " I . . 
. .. /. 

Z1 .. N · COOH. 

wherein 
z is· hy4roqen or halc)qen; ... ·. 

. z1 is hydroqen, _halogen, cyano or nitro1 
A is o or s; and 

< •. · 11111111111111 :11111 :11111111111-. 
* C L M S * 

a., is .. c1-c4 alkyl optionally subs ti tute4. with phenyl 
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optionally substituted.with one to three 
c1-c4 alkyl CJroups or hal09en atoaa, or 

phenyl optionally substituted with one to three 
c1-c4 alkyl groups or hal09en atoaa which 

is ~h~acterised 1:ty reactin9 a s,6~diaubstitute4-3-
pyridylaethyl amaoniwa halide compound havin9 the 
structural formula 

z 0 
II c-v 

<I> 
wherein 
z is hy4r09an or hal09an; 
1 1 is hydrogen, halogen, cyano or nitro; 
xis Cl, Br, I or.a3so3; 
R3 is c1-c4 alkyl or 

phenyl optionally substituted with one to three 
c1-c4 alkoxy CJroupa, c1-c4 alkyl CJ~oupa, 
nitro groups, cyano CJroups or halogen atoms: 

Y and Y1 are each independently oa4 , BR4a5, or when 
taken together YY· is -o-, -s- or -BR -; . 1 6 

a4 and a5 are each .independently hy4ro9en, 
c1-c4 a~kyl optionally substituted with c1-c4 

alkoxy or phenyl optionally substituted with 
one to three c1-c4 alkyl groups, c1-c4 alkoxy 
groups or halogen atoaa, or 

phenyl optionally substituted with one to three 
.c1-c4 alkyl qroups, c1-c4 
halogen atoms: 

. R6 is _hyctrogen or .. c1 - C 4 alkyl i 
Q is .. ..· .; .. 

alkoxy groups or 

I 1111111 111111 11111 1111111 1111 
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R Ri Ri2 

I+ • • R1 -N-· ' ' 
I R.11 Ri1 
R2 

or 

· 111111111111111111111111111111 
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. R, R
1 

and R
2 

are each independently c1-c4 alkyl, and 
when taken toqether, R and R1 aay fora a s- or 6-
aembered rinq in which RR1 is represented l:>y the 
structure: -(CB2 )n-' optionally interrupted l:>y o, 
s or n 10 , whe~e n is an inteqer o·f 3, 4 or 5, 

provided_ R2 .· is c1 :--c 4 alkyl; 
z

2 
is o, s or 0 101 

R
10 

is c1•c
4 

alkyl; and .· · · 
R11 and R12 are each inclepenclently.hyclroqen, haloqen, 

c1-c4 alkyl or c1-c4 alkoxy, an4 when taken 
toqether, R11 ancl a12 aay fora a s- or &-meml:>ere4 
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saturate4 or unsaturate4 rinq optionally inter­
rupted by o, s, or n 10 an4 optionally substitute4 
with one.to_ tllree.h&loqen ~tOll8,.C1-c4 alkyl 
groups or c1-c4 alkozy groups; 

with at least 0.1 aolar equivalent of an alkozide or 
alkylsulf ide ooapoun4 havinq the structural fozaula 

·R 
7 

A.- .• + 

wherein a., and A are as descril:»e4 al:»ove and K is an_ 
alkali aetal in the presence of an . orqani_c sol vent to 
fora a fir•t aixture, further reactinq said first 
mixture with at least 2.0 molar equi\ .. ants of an 
aqueous base to f oza a secon4 mixture an4 a4justinq the 
pH of said secon4 mixture to a value J:»elow 2.5 with an 
aci4 to fora sai4 5-(substitute4 methyl)-2,3-pyridine­
dicarl:»Ozylic aci4 compound. 

a. The aethod accor4inq to claim 7, wherein 
the aqueous base is selected from the qroup consistinq 
of aqueous sodiwa hydroxide solution an4 aqueous 
potassium hydroxi4e solution1 the acid is selected from 
the qroup consistinq of sulfuric acid an4 hydrochloric 
acid; the a.,os alcohol is selecte4 froa·the qroup 
consisting of methanol an4 ethanol; the temperature of 
the first aizture is al>out 20°c to 110°c and the 
temperature Of the secon4 mixture is about 20°c to 
120°c. 

9. A aetho4 for the preparation of a 5-(sub­
sti tuted methyl) -2 i 3•pyri4ine4icarl:»ozylic acid coap.ound 
havinq the structural formula 

z 
. R1RCH2:ex· .· .. COOH .· 

. . " . 

I 
. 

. ·. . 

. ..,,,,,,.. . 

Z1 . N COOH 

· 11111111111111 11111 1111111 1111 
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wherein 
z is hydrogen or halogen;. 
z1 _is hydroqe~, ~aloge~; cyano or nitro; 
A is o or s; and 

·· .. : ... 

a, is c1-c4 alkyl optional~y substituted wit~ phenyl 
optionally substituted with one to three 
c1~c4 alkyl groups or halogen atoms, or 

phenyl optionally sUbstituted with one to three 
c1-c4 alkyl groups o~·halogen atoms which is 

characterized ))y reacting a 5~methyl~2,3-pyridinedicar­
l>oxylic acid compound having the structural :formula 

wherein 
I is hydrogen or halogen; 
11 is hydrogen, halogen, cyano or nitro; 
Y and Y1 are each independently oa4, BR4a 5, or when 

taken together YY1 is -o-, -s- or -HR6-; 
R4 is hydrogen, 

c1-c4 a~Jtyl optionally substituted with c1-c4 
alkoxy' or phenyl optionally substituted with 
one to three c1~c, alkyl groups, c1-c4 alkoxy 
groups or halogen atoms, or·· 

phenyl optionally aubati tuted with one ·.to three 
c1-c4 alkyl_groupa, c

1
-c4 alkoxy groups or 

halogen atoaa; and 
R6 i~ hydrogen or c1-c4 alkyl_with a halogenating agent 
in ti.a. presenc~ o:f· a ~i~ll.t solvent,. optionally in the . 

.. . ·.· ..... 

presence of a radical initiator to form a first mixture 
containing compounds .·having .. the structural :formulas 

' 11111111111111 11111 1111111 1111 
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· z . . 11 .. ·. z II 

XCH2:0:C-V X2CH:0:C-Y 
· . I """' . I """' . . + + 

.....-: .....-: 
-Z1 N C-Y1 z1 N C-V1 y y 

a b c 

wherein I, 11, _Y and Y1 are as desaribed above and 
·x is Cl or Br, reaa~inq said first mixture with at 
least about 1.0 aolar equivalent of a c1-c4 trialkyl­
amine, a 5 to ' aeml)ered saturated or 5 to 14 aembered 

·unsaturated heterocyalia amine optionally substituted 
with one to three c1-c4 alkyl qroups, c1-c4 alkoxy 
qroups or haloqen atoms in the presenae of a seaond 
solvent to fora a 5,6-disubstituted-3-pyridylaethyl 
amaoniwa halide aoapound havinq the structural formula 

. z I~ 
x- a•-cH:ecC-V 

I """' . 
.....-: z1 N C-V1 · · II 

0 

wherein 1 1 11 , X, Y and Y1 are as desaribed above and 
Q is 

R Ri Ri2 

I + • R -N- ' 
i I -R11.· Ri1··· 

.R 
2 

. · I 1111111111111 11111 11111111111 ·. 
* C L M S * 



.. ~ ..:.. "f ;,;· 

- 39 - hi·1mi1l iiill1D11r1r-TI 
·-:-

or 

R, R
1 

and R
2 

are each independently c1-c4 alkyl, and 
when taken toqether, R and a1 may form a s- or 6-
aembered rinq inwhich RR1 is represented l>y the 

structure: -(CH2>n-' optiona~ly interrupted by_o, 
s or llR

10
, where n is an inteqer of 3,4 or s, 

provided a2 is c1-c4 alkyl1 
1

2 
is o, s or 0 10 ; 

a10 is c1-c4 alkyl1 and 
a

11 
and R

12 
are each independently hydroqen, ~aloqen, 

c
1
-c4 alkyl or .. c1-c4 alkoxy, and when taken 

toqether, a
11 

and a12 may fonL a s- or 6-aembered 
saturated or unsaturated rinq optionally inter­
rupted by o, ·s, or 0 10 an~ o~tio~~l

ly substituted 
with one to three haloqen atoas, cl-c, alkyl 

· · qroups or c
1
:..c, alkorj qroups1 ·. · ·... ·.. . ·· 

reactinq.the .•aid 5,6-disustituted-3-pyridylaethyl 
moniua halide coapound with at least 1.0 molar 

1111111111111\ lllll 11111 \I Ill\ 
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equivalent··of an alkoxide or alkylsulfide coapound 
having the structural f onaula 

R A· - H + 
7 

wherein a, and A are as described a))ove and _x is an 
· alkali aetal in the presence of an organic solvent to 

form a .second aixture further re~cting said second 
aixture with at least 2.0 molar equivalents of an 
aqueous ~s~ to fona a third mixture and adjusting the 
pH of ·said third mixture to a value below about 2.s 

. . .. · . 

with an acid .to fona said 5-(aubstituted methyl)-2,3-
.pyridinedicarboxylic acid compound. 

10. The method according to claim 9, wherein 
the radical initiator !~·present in a catalytic amount; 
the halogenating agent is present in the amount of. at 
least 0.3 molar equivalents; the halogenating agent is 
selected ~rom the group consisting of Jl-broaosuccini­
mi4e, 1,3-4ibromo-s,S-dim~thylhy4antoin, chlorine, 
bromine, sulfuryl bromide and sulfuryl chloride; the 
radical initiator is selected from the group consisting 
of 2,2'-azobisisobutyronitrile, 2,2'-a•obis(2-methyl­
butanenitrile); 2,2'-azobis(2,C-dimethylpentanenitrile) 
and 1,1'-azobis(cyclohexanecarbon~trile); the c1-c4 
trialkylamine is selected from the group consisting of 
trimethylamine and triethylaaine1 the aqueous base is 
selected from the group consisting of aqueous sodium 
hydroxide solution, aqueous potassium hydroxide 
solution; the acid is selected from the group· 
consisting of sulfuric aci4 and hydrochloric acid; and 
wherein the temperature of the first mixture ~s about 
o0 c to 100°c, the temperature of the second mixture is 
about 20°c to 110°c, and.the temperature of the third 
mixture is about 20°c to 120°c. . . 
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