2<Fluo}inated nethyl;substituted pyri di nefderivatives This invention

relates to a new class of 2-:fluorinated nmethyl-substituted pyridine
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are charactefiz_éd28b4}5 ngtﬁistitution in the 4-position by
a hydroxyl radical. In addition to the hydroxyl-
radical, the pyridine nucleus may also be substituted
with bromo. chloro or 1odo radicals. Trifluoromethyl
pyridine derivatives have also been disclosed 1n U.S.
Patent Nos. 2,516,402 and 3,705,170 wherein the
nucleus is further substituted by halogens as well as
numerous other substituents. Some .of these compounds
are also noted to be useful as herbicides.

' Also known because of their fungicidal
activity are 4-substituted 2,6-dichloro-3,5-dicyano-
pyridines wherein the 4-position is substituted
with Alkyl, phenyl., naphthyl or pyridyl groups. Such
coﬁpounds are disclosed in U.S. Patent No. 3,284,293,
while similar compounds are disclosed in U.S. Patent
No. 3,629,270 wherein the 4-position is substituted
with a heterocyclic group wherein the hetero atom 1is
oxygen or sulfur.

In EPO pétent 44,262 there is disclosed
2,6-dialkyl-3-phenylcarbamyl-5-pyridinecarboxylates
and -5-cyano-compounds useful as herbicides. There is
no disclosure of the 2-haloalkyl radicals nor any
substitution in the 4-position of the pyridine ring.



_25'“ﬁhile simlar conpounds are disclosed in U S. Patent No. 3,629, 270
" wherein.the 4-position is substituted with a heterocyclic group wherein the

hetero atomis oxygen or sulfur:. In EPO patent 44,262 ‘there-is .disclosed 30

2, 6- d1a|kyu:B phenyl car banyl - 5- pyri di necarboxyl ates and - 5- cyano- conpounds
useful as herbicides. There is no disclosure of the 2-haloal kyl radicals

;nor any substitution in the 4-position of2the pyerlne ring.
:pyrldlne derivatives have al so received attention in the search for
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der1vat1ves of d1carboxypyr1d1nes All have in common
the direct substitution on a ring carbon by a halogen
in the 3- arid 5-positions while the 2- and 6-positions

are occupied by carboxylate groups. The 4-position is
- open to substitution by a wide range of materials

including halogens, hydroxy radicals, alkoxy, and
carboxyl groups. Such compounds have found utili-

' zation as herbicides, bactericides, and fungicides.

When the 4 position is occupied by a silver salt,

U.S. Patent No. 1,944,412 discloses that such

compounds have been utilized in the production of

X-ray pictures with intraveneous injection of such

compounds. _' _ ' '
Brief Description of the Invention

It is an object of this invention to provide
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| ) biect of thic—i . 4
provide novel methods for preparing the novel
compounds of this 1nvent10n and novel 1ntermed1ates'
useful thereln ' '

- The novel compounds of this 1nventlon are
useful as herbicides or intermediates which prov1de
herbicides and represented by Formula I '

R
X S Y
, 1
Ry X N R,

wherein: |
_ R is selected from the group consisting of
lower alkyl, lower alkenyl, lower alkynyl, lower

g {drox radical s,
.651,070.  All of these patents dlSC ose polvhalo
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carbokyl groups. Such conpounds have fourd-utili- zation as herbicidés;

bact eri ci des,

and fungicides. Wien the 4 position is occupied by a silver

salt, U S. Paja@hyiicyl, Whte 2 afti Ssa@B6 5y 1inb ety 1S ULdbptBpy1t hesaRoomdse tiapie
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ention are uSefu

lé%%?ié%f%%ﬁ@kyfﬁ”%?afﬂy ngdo;f¥$q. alkylsul fonyl-
alkyl, alkylsulfinylalkyl, alkyl substituted with a
dialkylsulfonium salt group, cyanoalkyl, carbamylalkyl,
carbalkoxyalkyl, carbalkoxyalkenyl, formylalkyl,
dialkylaminoalkenyl, saturated and unsaturated _
heterocyclic radicals having 3 to 6 atoms in the ring
with 1 to 3 of the atoms being hetero atoms selected
from O, S, and N, and wherein the radical is joined to
the pyridine ring by a C~C bond, and lower alkyl
substituted with a saturated or unsaturated hetero-
cyclic radical having 3 to 6 atoms in the ring with 1
to 3 of the atoms being hetero atoms selected from O,
S, and N; | | |

R, and R, are indépendently selected from
alkyl, fluorinated methyl, and chlorofluorinated

- methyl radicals, provided that one of Rg and R,

must be a fluorinated methyl or chlorofluworinated

methyl radical; and
X and Y are independently selected from the

_ 22R;3 wherein Z; 1is
selected frém O and NR, where R, is
selected from hydrogen and lower |
alkyl and wherein 22 is selected from O and
S, and wherein R; in each occurrence is
independently selected from hydrogen, cations,
~ alkyl ¢, _,, alkenylalkyl C,_, , haloalkyl
Cl«?, cyanoalkyl, cycloalkanylalkyl, élkynylalkyl



-3- al kenyl al kyl , di net hyl ami-nocar bonyl met Byl i sopropyl t hi ocar bony! met hyl ,

“hydr oxycar bony,
cycl oal kanyl al
al kyl t hi oal.kyl,

'alkytaninbalkyl di al kyl am noal kyl ,

nethyl hal al kyl , hal oal kenyl, [err cycl oal kyl [err]
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: aIkyIsUIfinyIatkyI al kyl substituted w ¥ a dralkylsulfonruntsalt group,

cyanoal kyl , carbanylalkyl 10 . carhgKoxyal kyl, carbal koxyal kenyl,
fornylalkyb, dralkylanrnoalkenyl sat ur axed and ug sat yr at ed heterocycllc

radicals having 3 to 6 atoms in the ring Wsth 1 #

€%€3P the atoms being

hetero atoms sel ected fRami®, s€leatedNframd hydeogen thd radical is Jorne

to 15 t he

a saturated or unsaturate

pyridine hagg Ry.a G C bond, and |ower alkyl substituted w
ﬁetero- cyclic radical having 3to 6 atonms in

the ring wwth 1 to 3 of the atons being hetero atons selected fromO, S,

and N; 20
al kyl, flyeri
t hat one of |
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[err]. and [err] ape i.ndependently selected from

'nated met hyl , and chloroféuﬁrlnaaed met hyl radicals, provided

err] and [err] . ’,/

N | wherein |
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Rs and R¢ are independently selected from
hydrogen, lower alkyl, and phenyl;

”;Nl&ﬁyl

 -CH,OH; and
=C=N.
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- Those of the compounds that are useful as herbicides
are represented by Formula 1 indicated above but having the\;)

" values for the R substltuent as 1ndzcated below.

. The balance of the novel compounds are the xntermedxateS'
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useful in the preparatlon of herbicidal active compounds.
The compounds useful as herbicides are those whereln R

is selected from the group con51st1ng of lower alkyl, lower
alkenyl, lower_alkyqyl iower alkenylalkyl dimethylamino-
carbonylmethyl, isopropylthiocarbonylmethyl, hydroxycarbonyl -
methyl, haloalkyl, haloalkenyl, C_; cycloalkyl,

Cs—~¢ Cycloalkanylalkyl, aryl, arylmethyl, alkoxy-

~alkyl, benzyloxymethyl, alkylthioalkyl, dialkoxy-

'35

alkyl, (l-alkoxy-l-alkylthio)alkyl. aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, alkylsulfonyl-
alkyl. alkylsul finylalkyl 'alkyl.substituted with a
dialkylsulfonium salt group, cyanoalkyl; carbalkoxyalkyl,

t



must be a fluorinated nmethyl or chlogifluorinated met hyl radical; and 25
X and Y are independently selected fromthe group consisting of [err]
wherein [err] |s 30 : selected fromO and [err] where [eFr] is:

sel ected fromh U PRSHy STeh YT a ALY L AREnSRERERP) Z2sdbussteaiafairom O ] 5

and S. and mﬁ%? N each occurrence is | ndependen ‘X s&lected from
hydr ogen, Catumtu%ted heterocyclic radlca]aqsk V%%9r§ Q1 %t %?kw [err]

. _hal oal kyl [g] gy, &y@m@hkytn PYG&@'KﬁWi\@kybmsabkmlbékqto -4- [err]
provi ded that mhen
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5 radical is joined to the pyr1d1ne ring by a C-C bond

~and lower alkyl supst;;uted with a saturated or
unsaturated heterocyclic radical having 3 to 6 atoms

- -~ in the ring with 1 to 3 of the atoms being hetero
atoms selected from O, S, and Np

.10 . ' The herbicidal method of the invention comprises
applying to the plant locus an effective amount of a |

compound defined above as a herbicide.



[err] lo.mherein [err] ahd-[err] are independently selected from hydrogen,

~lower alkyl, and phenyl; 15 [err] [err]; and 20 [err]
Those of fhe conpounds that are useful as herbicides are represented by
For nul aldl i ndi cat ed above but having the values for the - R substi t uent

as' i ndi cat ed bel ow. - The bal ance of the novel -conpounds are the

i nternedi at es
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25 .useful in the preparatign of herbicidal active conpounds.
useful - as herbicides are those wherein-Ris selected fromthe
ng of lower alkyl, lower alkenyl, Iower alkynyl, Lower

di met hyl am no- ¢ar bo T
anfar oal kyl , - &-)
aryl, aryl nethyl,

benzyl-oxynet hyl, al kyl t hi oal kyl ; di al koxy- al kyl,
kyl t hi o) al kyl , am noal kyl , 5Eﬁglaninoakal,
- LR

' X - —C
kyl , alky]su[fonyl 7

&

Compounds of this invention which are of
particular interest as herbicides include those of the
above Formula ! wherein X and Y are both ester groups
in which R; in each ester group is independently an
alkyl group having 1-3 carbon atoms. Of these
preferred 3, 5 diester compounds, a more preferred o~
grouping in those compounds in which R, and R, are KJ)
dissimilar fluorinated methyl rahicais; and within
this more preferred grouping, the most preferred
compounds are those which R is an alkyl or alkyl-
thioalkyl substituent having 1-5 carbon atoms.

The term "alkyl" means herein both straight
and branched chain radicals which include, but are not
limited to, ethyl, methyl, n-propyl, l~ethylpropyl,
l-methylpropyl, n-butyl, 2,2-dimethylpropyl, pentyl.'
isobutyl, isopropyl. The term “cycloalkyl" is : c
intended to mean cycloalkyl radicals such as : '
'cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
cycloheptyl.

[



35 al kyl , al kyl sul finyl al kyl aIkyI subéfltuted wth a - dlalkylsulfonlum
salt group, cyanoal kyl; carbal koxyal kyl., car bal koxyal kenyl ,

di al kyl am noal kenyl, saturated and unsaturated. het er ocyclic radi cal s haV|ng
3 to 6 atons in the Fhagterth”lowe:3adkyllite hatrens beiang het erlogat ons «

sel ected from a) Shaam Ny eade@s;sw Lli%mé ragipgal Jr%d Gipgddo the = 19
pyridine ring 8 | ower Kyl substltute with a saturated
or unsatur%&%@“ﬁb?e?ﬁéy F?Eefaﬂ?E&Pyh Pﬁ§e3“tﬁeenaﬁé#§"NH @md ring with 1

to 3 of the :Qms £b0Ps hRa¢fAgak 086 Setrebod Eltﬁmso Bxanpded 10
Moo 4 f%\mvaf"g Bt SETuES cIBUdE HEPERES- abobkoBenkIne bi bi de.
hal ogén, 0-phospenylls bibitesyl nvarbubtenwhi ch-huteoyl, 2-methyl-

‘l-propenyl, 2-methyl-2-propenyl, l-methylethenyl, and

the like. Examples of such lower alkynyl groups
- include:ethynyl. l-propynyl. 2-ptopynyl. and so forth.
| The term "lower alkenylalkyl®™ radical means
10 a lower alkyl group as defined above substituted with a.
lower alkenyl group aS defined above but whére the
total number of cérbon atoms in the radical is 3 to 7.

The term “"saturated and unsaturated he;erocyclic

" radicals” typically includes, but not limited to, furyl,
15  pyridyl, thienyl, thiaranyl, oxiranyl, and aziridinyl.

' . The term.? haloalkyl" is 1intended to:mean alkyl

radicals substituted with one or more halogen atéms.

The term “"fluorinated methyl" means herein
methyl radicals having one or more fluorine atomrs _
Cj} attached thereto, as in for example difluoromethyl,
including radicals wherein all the hydrogen atoms
"are substituted by fluorine.

The term "“chlorofluorinated methyl" means
hereln a methyl radical having at least one hydrogen
25 substituted by fluorine and at least one othe:
hydrogen substituted by chlor:ne

When the group R is C3 6cycloalkanylalky] thls

can be acy clopropylmethyl group. -
~ _ When the group R is alkylthiocalkyl this can be
30 a methylthiomethyl group.

1-_)'



. particular interest as herbicides includg those of the above Formula |
wherein X and Y are both ester groups 15 in which R3 in each ester group
E gqﬁependently an akkgl pgbedBsha¥i peebad ataoROBFALPEE i nWlenti®ie Preferred

03, di ester conpqQunds, a nore.preferred grouping in those conpounds in
which [err] &RHgFéFFf are dissinilar fluorinated nethyl radicals; and
mLthinmﬁo ] 1%hi s nore preAeprfdegsokanproaheiﬁgsh abaﬁgh%@ﬂ'conpounds gre
t hose [ | Vi, O - ' : stituent having 1-5 carbon
-atons.'Thg tg%h?ggpkg+5'%%a%§3h§¥%PﬁEEg?§ §¥#3§33t and branched chain

radi cal s which include, but are not 25 |Rmited to, ethyl, nmethyl, <:>

- n-propyl, 1-ethylpropyl, 1-nethyl propy y 2, 2-di nethyl propyl, -
pentyl, isobutyl, isopropyl. The term"cycl oaljkyl" is intended to nmean

cycl oal kyl radicals such as cycl opropyl, utyl, cyclopentyl,

cycl ohexyl, and 30 cycl oheptyl. Ry m™Rpwer al kyl" herein nmeans

an alkylléeuuﬁ§4e{ﬁging I_to 7'carbon at ons. The.terns "IQmer
N R is selected from the group consisting of
. lower alkyl, lower alkenyl, lower alkynyl, lower
" alkenylalkyl, haloalkyl, haloalkenyl, Ca—9 cycloalkyl,
Cs-¢ cycloalkanylalkyl, aryl, arylmethyl, alkoxy- '
15 alkyl, benzyloxymethyl, alkylthioalkyl, dialkoxy-
alkyl, (l-alkoxy-l-alkylthio)alkyl, aminoalkyl,
alkylaminoalkyl, diaikylaminoaIRYI;UalkYIsulfbnylb
alkyl, alkylsulfinylalkyl, alkyl substituted with a
dialkylsulféniqm salt group, cyanalkyl, carbalkoxyalkyl,
20 carbaikgxyalkenyi. saturated and unsaturated
heterocyclic radicals having 3 to 6 atoms in the ring
with 1 to 3 of the atoms being hetero atoms selected
from b, S, and N, and wherein the radical is joined to {:>
the pyridine ring by a C-C bond, and lower alkyl
substituted with a saturatéd or unsaturated hetero-
cyclic radical having 3 to 6 atoms in the ring with 1
'to 3 of the atoms being hetero atoms selected from_o,

25

S, and N; _
R; is fluorinated methyl and R, is selected

30 from difluorbmethyl, monofluoromethyl, and alkyl

radicals, and



al kenyl and "l ower al kynyl" herein mean al kenyl and al kynyl groups having 2.

to 7 carbon atons. Exanples of such al keQyl groups includm-eiihewdria
1- propenyl, 5 2- propenyl .” 1-butenyl, 2-Butenyl, 3-butenyl, 2-nmethyl-
1-proopenyl, 2-methyl-2-propenyl, 1-nethylethenyl, and the |ike. Exanples of
such | ower al kynyl groups |nxlude etbyeyindépaﬁaauﬁ!& 5818E608dNromaRflesSO -

forth. The termlag di cal neans 10 a | ower al kyl groyp
as defined above s §R§k§L¥ﬁ£ é ower al kenyl group as defined above
but mhere t he total nunber of carbon atons ig@the radical is 3 to 7. The
term-saturated and unsaturated heterocyx&'«f‘radicals" typically includes,
but limted to, furyl 15 pyridyl, t™enyl, thioranyl, oxiranyl, and’
aziridinyl. The term hanakaI" is intend QC)rn%ﬁP%{%®¢ #adlcals

substituted with one or nor euha&agerbﬁmn@exé einae ﬁémnﬂmed net hyl " -
neans herein nmethyl radicals Vi n e or re Iuor| at ached
thereto, as in for exanple os?hllauoﬁ %cll rﬁ? JVM ein all
the hydrogen atons are substqat-ut.ed'lddpa‘llkldrlme«.Tm tﬂrhim'mldcnll uor i nat ed
met hyl " means herein a nethxi radical having at |east one hydrogen

e 10 ' vhich comprises reactxng a startxng
' ' compound of the formula

15 wherein R, R,, X, and Y are the same radicals as
those ih_the product compound anG wherein R'; is an'alkyl
radical substituted with one more fluorine
atoms than the radical Rz in the product compound,
_ wh1ch comprises:
(j) 20 a. Contactlng the startlng compound with
' ' an alkali metal borohydride in the presence
of a first solvent to form a dihydropyri-
dine compound of the formula

25

b. Contacting said dihydropyridine

compound with a nonaqueous organic base compound
30 optionally in the presence of a second '
' solvent to form the product compound.

X )

The second solvent can for instance betoluene

or methylene chloride; the non-aqueousorganic base can

be pyridine or a monos di-~ or tri- substitutedpyridine.

20



25 substituted by fluorine and at Iea35>one_other hydr ogen substituted
by chlorine Wien the group Ris [err]cycloal kanyl al kyl this can be acy

cl opropyl met hyl2 group. Wien #h@r@cess Hals RICHIHIDat KGAPRINRA c@h be” 30

a net hyl t hi omefyl s¥rQeRural ¥drmula -~ The process of preparation

_ thedhvention
5 represented

frromthe group consisting of |ower al kykX |
| oner al kgnyl al kyl, hal oal kyl, hal oal kenyl ,}.

cycl oal kanyl a
al kyl t hi-oal ky
al kyl am noal k
al kyl sul fi nyl
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conprises :- 1) A pr

by the structural formul a [err] wherein: Ris selected

L Renyl , | ower -al kynyl,
_ cycl oal kyl, [err] '

| kyl, aryl, arylnmethyl, alkoxyk 15 5%I, benzyl oxynet hyl
|, dial koxy- al kyl, (I-al Raxy 2\ yl 7% o) al kyl , am noal kyl
Vimadiahkyl.-am noal kyl , al kyl sul fonyl - "al kyl , .
a+k§?_,b§gl'kyl substituted with a . |

10

: R is selected from the group consisting of
lower alkyl, lower alkenyl, lower alkynyl, lower

~ alkenylalkyl, Cs-; cycloalkyl, Cis—¢ cycloalkanylalkyl,

15

aryl, arylmethyl, alkoxyalkyl, benzyloxymethyl,
alkylthioalky17 dialkoxyalkyl, (l-alkoxy-l-alkylthio)-

alkyl, dialkylaminoalkyl, alkylsulfonylalkyl,

20
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alkylsulfinylalkyl, saturated and unsatﬂrated_
heterocyclic radicals having 3 to 6 atoms in the ring
with 1 to 3 of the atoms being hetero atoms selected -

- from O, S, and N, and wherein the radical is joined to

the pyridine ring by a C-C bond, and_lbwer_alkyl
substituted with a saturated or unsaturated hetero-
cyclic radicals having 3 to 6 atoms in the ring'with 1
to 3 of the atoms being hetero atoms selected from O,
S, and N; _ S '
Rg is a fluorinated alkyl and R,-is
selected from alkyl and fluorinated alkyl radicals;

and
X and Y are independently selected from the

group consisting of

7
-C _
o : f‘oa, wherein R,
~in each occurrence is'independently

selected from alkyl C,—,, alkenyl-

alkyl Cy_4., haloalkyl Ca_e. OF

of

ess for producing a conpound
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f'dlalkylsulfonlun1salt grou cyanal kyl , carbalkoxyalkyl 20
car bal koxyal kerddkymplatlay & o€ and mmg%hu¢emﬁdlhebeﬁseyChng radical s haV|ng 3

* {0 6 atoms in tﬁ%dmmmt&ﬂeé@e& pfohhg @1 eUa;Rghpg-hetero atonms sel ected

fromO, S. and
a CC bond, and®
het er o-
atons bei iy hetero atons sel egfed

met hyl
al ky L radi cal s,

i nd p ndent |y selected from

St

eln the radical is joined to the pyridine ring b
duted with a saturated or unsaturatedd<

cycllc r adi cal haV|ng StRO6Mtons inthe ring wwth 1 to 3 of the

and [err]

is s
and

OYS, and N, [err] is fluorinated
[ f | 'uor omet hyl , nonof |.uoronet hyl, and
1 09-21(2457) A 2 X and Y are
i, sting of [err] wherein R3 in

el ected
9

each occurrence is independently se ected fron1alky| [err] - al kenyl al kyl
[err] hal oal kyl ' .

L]
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[err],

or al kynyl al Kyl _
and a 3,4-dihydropyridine qf the formula

_R| N R.z
wherein R, R;, X, and Y are the same

radicals as those in the'product compound and wherein

R', is an alkyl radical substituted with one more
fluorine atom than the radical R; in the product

compound, which comprises:

20

contacting the dihydropyridine compound

with a nonaqueous organic base compound optional'ly
in the presence of a solvent at an elevated

temperature to form the product compound.

The reaction can tor instance be carried out

under reflux conditions.

25 3)

A process for producing a compound of

the structural formula

30

wherein:

35 cycloalkyl,

X = Y
: "N
R, N R2

R 1is selected from the group consisting of
_ lower alkyl lower alkenyl, lower alkynyl, lower
alkenylalkyl, haloalkyl, haloalkenyl, Ci—

Ca—¢ cycloalkanylalkyl, aryl, arylmethyl,

alkoxyalkyl, benzyloxymethyl.Ialkylthioalkyl.



ferr] 10 - whi ch conprlses'ﬂ%actlng a startlng conpound of the

formula [err] 1 n re .t radi cal s as
those in the prg ¥$Q§5igg g glg f@}#?t' Qﬁﬁ%ﬁ@? radi cal
subst; ﬁuted mntqmnneahhr fBbbrlﬂ@laPG#BYﬂha@nﬂhkmtammnﬂaukyhd in-the
'proddé Conpouﬂdlxy@¢6b£699P51ﬁ9§ anylsulflnylalky a. tacting the
starting ccwnx)ﬁﬁg %$ a% nﬁ h gr dri,de n the resence of a
fiTst sopvent tEPR%E ﬁ?HVHF prelagky SBAﬁBB&HE §pltherprypruicyar®alkyl,
[err] b. Cont asatuyrsted aind!yduspyurdted netcpnu&glcmt:hxadaeaaeueous or gani c
base ‘conpound . a eseqpce.of econd .~
sol vent to forﬁ%‘en%r%dﬁ%t Fq%oungﬂ #‘hx ESE n51§§| 3e§§ éaﬁ’f? % nst ande/
“bet ol-uene or maﬁqmaﬂhﬁinﬂchétkrothﬁomansaqeebgdofgemiO.steananbe
pyridine or a FH¥Pwherbin %¥nd 'taaseRPtisUjE5HEA €bNEhe pyridine
’ ring by a C-C bond, and lower alkyl substituted with

o
a saturated or unsaturated heterocyclic radical having
3toé atoms in the ring with 1 to 3 of the atoms

‘being hetero atoms selected from O, S, and N;
R, is difluoromethyl and R; is selected,
15 from methyl, and trifluoromethyl
' X is '
9]
Y
_C/ .
OR, wherein Rj
20 ' is selected from alkyl C,—,, alkenylalkyl
Cs_¢, haloalkyl C,_,, or alkynylalkyl
C3-‘, angd . ) . |
Y is . ' ' _ Y
25 . - <7
' ' _ \OH
by hydrolysis of a starting material having
the structural formula
| R
30 ' ' X “ Y
\;
o _ R, N~ “Rg
wherein R, R;, Rz, and X are the same
radicals as in the product compound and where;n Y' is
35 of the formula '
-64?
N

OR';

o



2) A process fox producing a coggfund of the structural formula
R[err] 5 wherein: 10 Ris selected fromt group consisting of | ower

al kyl, ‘1 ower al kenyl, |ower alkynyl, |ower alkenylalkyl, [err] cycloalkyl,
[FLr} ﬁyclﬁﬁlrany!alkyl, ?Eﬁqraﬂnﬂﬁﬂﬂf@d,iﬁ?tffudéﬁuiy bfpf&tQ&YEP£ﬂyVL 15

al kyl t hi oal kyl, di opal ky - - 1< al ky : , LS
dialkylaninoalkyﬁlqu §¥§6Vfg%ﬁ€§%?4iuigigﬂ?iﬂfé%%ﬁ%ﬂ*iﬂ,égmﬂur%fed and c4
unsat ur at ed heteFawﬂé%%aI@‘lé\/i%B'Jﬁ#$ atons i.n the ring with 1 to~
3 of the atogs being heter ¢ontacti @iy xrti ; L aeaNd

\A,her@ the radical is joi ged o] t?\‘gp r.i di_.ne rti'lrﬁdg{?%ré-%é %‘}#J!\laaﬁd | dwer

“al kyh—4ubstituted with a safdf QBequK‘H’é‘- adenk ater;.and @ne radical s
having 3 to 6 atons in theeguigaleht bft an3 adkaliic nita)s Hydrtkiw 8 atons
-selected from0, 25 S’ agdgMivent. - _ ' :

10 The alkali metal hydroxide can for instance

-

‘be sodium or potassium hydroxide; the solvent can for

-

.instance be an alcohol.

Detailed Descraption of the Invention

15 ) Preparation of Symmetrical Pyridines
Scheme I below describes a me thod whereby
- symmetrical pyridines (D) of this invention may be
produced. They are conveniently obtained from
dihydropyridines (C) which are, in turn, obtained from
the corresponding dihydroxypiperidines (B) by

P



[err] is a fluorinated al kyl and [err] I's selected fron1a|ky| and
fluorinated al kyl radicals; and X and Y are i ndependent |y selected fromthe

30 group consisting of [err] wherein R3 in each occurrence is
I ndep 2dent|y 35. : - .- selected fgom al kyl éerri al kenyl - al kyl
[err],&Hal oal kyl [err], or al kynyl al k [err] ﬁinses reacting

a conpound sel ected fron1a 1, 4-di hydro- pyridine of the formula [err] 10
and a 3, 4-di hydropyridi ne of the fornula Jerr] wherein R [err], X and Y

T an ol kol r aqSEHY BRI, BEFaLS MeREPERF] o FREH %do%??hﬁﬁe%ﬁ;” e
radical [err] iexample.odut not 11m1ted to, sulfuric acid, g;)

toluenesulfonic acid and trifluoroacetic anhydride.
Typically, the dihydroxypiperidines (B) are obtained

'S5  from the corrésponding dihydroxytetrahydropyrans (A)

by treatment with aqueous or gaseous ammonia. To

provide the desired dihjdroxytetrahydropyran (A), the
appropriate aldehyde is reacted with an appropriate
3-ketoester and a catalytic amount of a base such as

10 piperidine or KF in a suitable reaction medium. This

'~ reaction provides the dihydroxytetrahydropyran from

which is obtained by reaction with NH; or NH,OH the
dihydroxypiperidine which, in turn, provides the
dihydropyridine (C) by dehydration. Isolation of the

15 dihydroxytetrahydrppYran and dihydroxypiperidine

' intermediates is unnecesséry_in this reaction scheme,

although the intermediate may be isoclated as in some
of the following Examples. Oxidation of the di- -
hydropyridiné (C), as mentioned above, provides the k;}

20 symmetrical pyridines (D) of this invention. Reaction
Scheme 1 further illustrates the reaction scheme.

When providing the dihydropyridine compounds
wherein the 4-position is substituted by either an
aryl,'arylmethyl, phenylmethoxymethyl or heterocyclic

25 radicals wherein the hetero atom is oxygen or sulfur,
it is preferred to utilize a catalyti¢ amount of an’
organic acid as the dehydration agent in place of the
usual inorganic acid. Typically, toluenesulfonic acid

- in a reaction medium of, for example, toluene, has

30 been found to be sultable for this purpose. The
reaction is generally run at reflux temperature and
water is removed by azeotropic distillation. To
prov1de a major amount of the 3,4- dlhydropyrldlne
.isomers from the correspondlng piperidine,



conpound, which conprises: contacting the dihydropyridine donpound with a
nonaqueous organi c base conpound optionally in the presence of a solvent at
an el evated tenperature to formthe product conpound. The reaction can tor
i nstance be carried out under reflux congigi ons

process for producing-a conpound of the g‘lsuctural ?o?%‘r’ﬁ?“ﬁrr] 30 )
wherein: Ris selected fromthe group consisting of Iomer al kyl, |ower _

al kenyl, I ower al kynyl, |ower alkenylal kyl, hal oal kyl, haloalkenyl [err]

35 cycl oal kyl, [es:&h%ebaehleaeyhah&u!radar gk, tneyb&etfaykedaaleﬁw@hﬂbn -

b | hyl | kyl t hi |
Oy T Y L pBRpby ol KB 553 ¢ procesh, k" kehction peding.isy

dialkylanlnoalkytypabhynyubfchybahhytgdahyﬁtsahtbpplshbhlasambyhylene
| chloride.

25



substituted with a dial kyl sul fonium salt group, cyanoal kyl , saturated and
unsat urated heterocyclic radicals having 3 to 6 atens in the ring with 1 to
3 of the atons being hetero atons selected fromO, S, and N, and wherein
the-radi‘cal is joined to the pyridine ring by a CC bond, and | ower al kyl
substiffed with a saturated or unsatuiﬁied het epecpql(i2as7gdi cal having 3
to.6 atons in the ring wwth 1 to 3 of 't atons being hetero atons sel ected
fromO, S, and N; [err] is difluoronethyl and [err] is selected, 15
frommethyl, and trifluoronethyl Xis [err] wherein [err] 20

is selected fromalkyl [err] al kenylalk kyl [err], or o
al kynylalkyl [err]; and Y is 25 o [err] by \-)
hydrol ysis of a starting material havind the structurd formula 30

[err] wherein R [err], and X are the sane radicals gs in the product
conpound and wherein Y' is :

+
xn.
8
T L i .
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=
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35 of the fornula [err] 13 wherein [err] is independently selected
fromal kyl [err], alkenylalkyl [err], haloal kyl [err], or alky//nylalkyl,

whi ch conprises 5 contacting said starting nmaterial with at
| east one equivalent of water and one equivalent of an alkali metal
hydroxide in a solvent. 10 ThdR kal i nPPaR1k@dbdAAde can 8.

i nst ance be sodi um or potassi um hydroxi de; the sol vent can for instance be
an al cohol . Detailed Description of the Invention 15

Preparati on of Synmetri cal ri |nes ow. de be met hod
mhergEﬁ symetri cal pyrldlﬁgg s?ﬁg§e ﬁv8§§V8ﬁ5ﬁaiiﬁépﬁaxa88§d OThey
are ven|entIysymmatnkdairdmeathyaroﬁyﬂbﬂrhes ¢absthitukedrd, in turn
obtained fromthg_ ﬁ9££8§ﬁ€ﬂﬂi83rﬂbﬂ¥§EEXXEiEErk@b?@éeﬁ@édbﬁy the

Formula (D).
. 5 . Diester compounds of Formula I which are
represented by the following formula:
_ _ 0 R o]
T= i S 1 T 14
R30-C A~ - C-ORj3
10 N I o 1T
R4 N Ro '

wherein R, R,, R; and R; are each defined as above,
with the exception that R; and R, cannot both be CF3
and wherein each Ra is equal and cannot be hydrogen,

15  can be prepared by a novel dehydrofluorlnatlon
reaction reacting an equimolar mixture of the
corresponding dihydropyridine wherein one of R, and

_ R, has one more fluorine than product and a nonagueous
kQ} organic base such as 1,8-diazabicyclo-[5.4.0]- |

20 undec-5-ene (DBU) or 2,6-lutidine, trialkylamines, and

' pyridine or mono-, di-, and triéalkylsubstituted
pyridine in the presence of catalytical amounts of DBU
either neat or in a suitable solvent such as tetra-
hydrofuran, or aromatic solvent such as toluene.

25 Similarly, diester compounds of Formula Il
in which one of R; and R; has two fewer fluorines than
the other (i.e., one of R; and R, is CF; and the other
is CFH,) are prepared by the further reduction of the

- compound thus prepared as follows: The compound of :

30 Formula II in which one of R; and Ry is CF; and the
other is CF,H is reduced to the corresponding
1,2-dihydropyridine using as a strong reducing agent
an alkali metal borohydride such as sodium borohydride
in any suitable solvent, preferably N,N-dimethyl-

35 formamide. The dihydropyridine so obtained is then

' once again dehydrofluorinated using a nonaquebus

EA



- 14 09- 21(2457) A dehydrati on. Suitabl e dehydration agents are, for
exanple, but not limted to, sulfuric acid, toluenasulfonic acid and
trifluoroacetic anhydride. Typically, the dihydroxypipéridines (B) are

" obtained 5 fromthe correspondi ng dih oxytetr (A by
treatment- with agueous or gaseous annDnl To prov gzgiﬁgxézggr

di hygrgxytetrahydropyran (A), the approprlate al dehyde is reacted with an
appropriate 3-ketoester and a catalytic amount of a base such as 10

pi peridi ne or S b eaet bty gpdhu eact Lan provides the
di hydr oxyt et rah@fj?anfc Hh%réoénﬁch aﬁ Ps ogtga?nglalgmggg%t ?gnh\%l th NH3 or @

NH40H t he d|hyd?BR?ﬁ%ﬁé?Fﬁlﬁ@lﬂﬁPEhsth a8 Aieshyli gEbernerdi hydropyri di
(C) by dehydrat teﬂrahyakafueanoi:ot thelborrespbudingyp tr&alinér epipatnand

S hougn The t et WebFh; RRE 0863, bBALRACIRCRL ab. the" ok BRE B0, o™
Exanpl es. 5xi d@FHprR oIftdesuredhyuhogyspdnnm b@?phxdrmﬂﬂtreduétabnYe
provides the  gehydrofluorination sequence may be repeated to form a
| | pyridine compound in which one of R; and R, is CF3 and
the other is CHa, agaln proceeding by way of a
1, 2-dlhydropyr1d1ne intermediate. ,

'10 - These novel and unexpected reactions are
used herein to prov1de unexpectedly effective
herbicides of this invention.

The mono-acid compounds represented by the
- following Formula I11
15 3 © R O

RgO-C _ C-OH o |
e o Ry Rz - i:)
20 (wherein R, R;, R; and R; are each as defined in '
| Formula I above) can be derived from compounds of
Formula (D) or II by partial (or selectlve) |
hydrolysis. 1t has been discovered that when R> in
Fo:muia IIi is a dlfluoromethyl radical (-CHF,) and
25 R; is not a difluoromethyl radical, the ester group
adjacent the difluoromethyl radical is selectively
removed by the hYdrolysis procedure, leaving the
ester'group adjacent R; intact.



20
furt

symretrical pyridines (D) of this invention. Reaction Schenme 1

her’

illustrates the reacti on schene. Wen providing the di hydropyridine

conpounds wherein the 4-position is substituted by either an aryl,
aryl met hyl ,

for exanpl e,

The gpictlon is generally Tunpaspae¢lﬂxcvnnpnndtqfeFannulatErwhereEaned by
azeot+opi ¢ d'St'iﬁéI30§-e5€ePr§¥o s 2aP8l @{s& ¥f£r°ftﬁgf is flrs&
3, 4-di hydropyridine isopers fromthe corresp o peri di ne

09- 21(2457) A t r iPFERAFER ot | COBPAYRS | B%Png?HEeﬁrbYe %dfﬁbh9ﬂ%39|on agent . .
In said process,Féheul&arvion mediumis typically a chlorinated hydrocarbon
such as . netgylene chl ori de.

o

10

15

20

25

30

phenyl met hoxynmet hyl or heterocyclic 25 radi cal s wherein the
hetero atomis oxygen or sulfur, it is pré{

anount of an organic acid as the dehydration agent in place o
i norgani c acid. Typically, toluenesulfonic acid in a reaction nedi um of, -

t ol uene, has 30 been found to be suitable for this purpose.

§rred t Oosli-zi(zesa?p;at al ytic:

o} - R 0O

R3O-C:]jf’t:[;c-ﬂal ' v
Ry T XN TR, . |

" wherein R, Ry, Rz, and Rz have the same meaning as in
-Formula 1 above and Hal means halogen selected from

chlorine, bromine, and fluorine. _
Compounds of Formula IV above can be
prepared by mixing a compound of Formula IIl above

- with excess thionyl halide or othar suitable agent and

holding the mixture at reflux for several hours.
COmpounds of Formula 1V are refluxed with an
appropriate alcohol for several hours.  The
desired product is recovered by known methods to give
the desired compound of Formula I above wherein X and
Y are dissimilar esters.

Alternatlvely, a mixture of a compound of

_ Formula II1I and an excess of an appropriate alkyl

halide is stirred in a suitable solvent such as
N,N~dimethylformamide (DMF). or acetone with 4
equlvalents of potassium fluoride or one equivalent of.
pota551um carbonate as the base.' After constant

'stlrrlng for about 16 hours, the residuo is poured

into water and extracted with solvent. The solvent
extract is dried and concentrated to_give the
unsymmetrical dicarboxylic acid diester.

t he usual ™

3



-1 6 . 09-21(2457)A [err] 09- 21(2457) A The above Schene |
conveni ently provides synmmetrical diesters of 2,6-bjs substituted-3,
5-pyri di ne-di carboxylic acids represented by the Formil a (D). 5

D ester conmpounds of Fornmula | which are represented by the follomnng

formukg 10 S o [err] whe J ] are .each
~_‘defined as above, with the exception tha?iéerr] an [2el$i 4 #mn bot h be
[err] and wherein each [err] is equal and cannot be hydrogen 15 can be.

prepared by a novel dehydrofluorination reaction reacting an equi nol ar

m xture of the correspondbn@rdwhﬁdrmewpyﬁyaﬂﬂyayﬁdyuayyxﬁcIgbfaugfa h%f)

one nore quorlge E%%guRrOQUct and a nonaqueous

0 R 0

s . HO-C F c-OH - v
' Ry = Rz .
wherein R, R; and R; have the same meanlng as in
Formula I above, an approprlate pyridinedicarboxylic
. io ‘acid diester is mixed with an excess of appropriate
base and a suitable solvent. This mixture is held at
- reflux for several hours and concentrated. . After
concentration, the desired product is_recovered'and
"purified by known methods to provide the desired
5 pyridinedicarboxylic acid. The symmetrical

dicarboxYlic acid can also be obtained by the
hydrolysis of the corresponding ester in the manner
described above. Usually”recrystallization from an

o appropriate solvent adequately purifies the product. . {:)

20 - .Compounds of this invention represented by
the following Formula VI: '
o 0 R o]

. " -.| . " o
: - Hal-C :If’tﬁ: C-Hal ' V1
25 L . INAN '

R, o Rz

(wherein R, R, and Ry are defined above) can be
prepared by reactlng a compound of Formula V with an
excess of thlonyl or phosphcrus halide at reflux

30 ‘conditions for several hours The product is
concentrated and drled. The symbol Hal means halogen

€



organi ¢ base such as 1, 8-di azabicyclo-[5.4.0)- 20 undec; 5-ene (‘DBU) or
2,6-lutidine, trialkylam_nes, and pyridine or nono-, di-, and
tri-al kyl substituted pyridine in the presence of catal ytical anmounts of DBU
either neat or in a suitable solvent such as tetra- hydrofuran, or aromatic
sol vent such as toluene. 25 ﬁkh1|ar|y,0&«&&«245§dmpounds ofu
Formula Il in which one of [err] and [err] has two fewer fluorines than thed¢
other (i.e., one of [err] and [err] is [err] and the other is [err]) are
prepared by the further re tlon of t.he .co nd thus prepared as foll ows:
The gowpound of 30 For (dﬂ?%#e O Formulig, ]

and other is I eran adlsa wmmcddd]dopdmeemuhm bﬂ-djldwml di ne

or obyari de | n abf Ediahii A0 A0 Ml op LAl AR R Ykt SO um
formam de. The dlongitdens diare %@et;b{%i o u:.gaq ieacto rase ﬁ;gm 15-20 - _
dehydrof | uoig nat ¢ghysSi .NY 1A LRFIAIARNLY, a Wt D0 Ared equivalent of
| a compound of Formula VI, an excess of an appropriate
alkyl halide and two equivalents of potassium
carbonate is stirred in suitable solvent such as
‘N,N-dimethylformamide for several hours and then

10 poured into water. The desired product is recovered
by known methods of solvent extraction and puri-

fication.

' As can be seen from the above, the

approprlate ester is prepared from the corresponding
15 carbonyl chloride by admixture with the appropriate

alcohol to provide the desired ester. This can be

peffbrmed-for both the symmetrical and unsymmetrical

-(:) compounds of the above-described formula.
Compounds of this invention represented by

20 Formula VII:

,,rRs

R30 | -
\R6 - VII

{(wherein R, R;, Rz, Rz, Rs and Rs are‘as defined above
in Formula I) are prepared by reactihg a compound of
Formula IV with an appropriate amount of amine or
_ ammonia. .The procedure is demonstrated in Examples'ea
30 and 89 below. '

25

[3))



organi ¢ base such as DBU or 2,6-lutidine in an appropriaté solvent such as
di et hyl ether or tetrahydrofuran to the correspondi ng pyridi ne conpound in
which one of [err] and [err] .is [err] and the other is'5 [err]. If
desire t hi s sodi um bor ohydri de reduct { . dehydr, £n sequence
may . begl"‘epeated to forma pyridine con‘pa nd in V\hlﬁ%&rjleei%aﬂerr] and [err]
is [err] and the other is [err], again proceeding by way of a

1, 2-di hydropyri di ne internediate. 10 . These novel and
unexpect ed reactions ‘ar e Compoburdsiof thil AHvim i g rsientald anf i ve

her bi ci des of tﬁaﬁﬂ %V%Qtl'lon The nono- aci d conpounds represented by the
foll ow ng Formi H [err] 20 = (wherein
[err] and [err] are each as deflnéU in Bormul ® | above) can be derived from
conpounds of Formula (D) oh I'l by wpartial (or welectve) hydrolysis. It has
" been discqvered that when [eP&l in For a lll_is A difluoronethyl radical

[err] and®25 [err] is notlﬁ,ahcl : _cv‘&ljiysal, the est 8 Igr oup
adj acent the difl uoronethyRgradical |is sel efiti vel y~ggmoved by the -
R] N e .

hydr ol ysi s procedure, - | eaving the
(vherein R, Ry, Rz, Rs, R; and Re are as defined above
. in Formula 1) are prepared by reactlng an excess of the
10 appropriate amine or ammonia with a compound of
Formula VI. The procedure is similar to that of
Examples 88 and 89 below.
_ Compounds of this 1nvent10n represented by
- formula IX:
15 : _ N . O R

L T
Rs0-C A\ C=N IX |
_ Ry ~ SN R, .
(wherein R, R;, Rp, and R; are as defined in Formula I
20 above) can be prepared by reacting a compound of

Formula VII, wherein Ry and R¢ are both hydrogen, with
an excess of dehydration agent such as phosphorus
oxychloride at reflux. The procedure is demonstrated
in of Examples 92 and 93 below.

o .



ester _group adjacent Rl intact. 19 - 09-21(2457) A Tb prepare a
conmpound of Formula I wherein the 3,5-ester groups are dissinmlar, there is
first prepared a conpound represented by the following Formula IV:.. 5

[err] IV wherein R [err] and [err] have ~Same nmpanRng2as7iha 10

Formul a | above and Hal neans hal ogen sel ed fromchl orine, brom ne, '%ﬁd
fluorine. Conmpounds of Fornula |V above can be prepared by m xing a
compound of Formula |11 above with excess thionyl halide or other suitable

agent and 15 hol di ng t hGompeunde of thikuinventiemerapriesentedCbypounds
of Foryula 1V ar g ?ﬁﬁi yxgd with an appropriate alcohol for several hours.
The ired product 15 recovered by known nethods to give the desired
conpound of Fornul a | above mherelnox and 20 Y are d|SS|n1Iar esters.

5 R30-C :I:’i:I: cnzon X

v ' : (wherein R, R;, Rz, and Ry are as defined in Formula I
above) are prepared by reacting a compound of Formula
II1I with an excess of reducing agent such as borane in
10 a suitable solvent. The procedure is demonstrated in
~Example 96 below. ‘
Compounds of this invention represented by
formula XI:

- o} R 0
15 ] ’ " 1 _ll_ )
Rg0-C__~Z C-H : X1
, Ry TXN-TR,
'(:} (wherein R, Ry, R;, and Ry, are as defined above in
Formula I) can be prepared by reacting a compound of
20 Formula X with a suitable oxidant such as pyridinium

chlorochromate in a suitable solvent such as methylene
chloride. The procédure is demonstrated in Example 97
below. ' -
~ Compounds of this invéntion repreSented by
25  the formula XII: '

E - o ' ; . XII -

30 R, N R2

3]



Al ternative
appropriate
N, N3dj net hy
~potassium f
After const

ly, a mixture of a conpound of ‘Forrmula IIl and an excess of an
al kyl halide is stirred in a suitable solvent such as

| f ormam de (DVF) or acetone with 4 25 equi val ents of

| uoride .or one equival ent of. potassiumcarbonate as the base.
ant stirring for about 16 ho®Q4; the re9i-gaq2ias7paured into

wat er and extracted with solvent. The solvent extract is dried and

concentrate
20

Formula V 5 -
R [err] an
appropri ate
of appropri
for severa
product ig

10

15

20

25

d to give the 30 unsymmet ri cal di carboxylic acid diester.

09- 21 2457):A To_piovi de the pyridinedicarboxylic acid of the
erein R, R; Paﬁin' are as defined in Formula Iv mhere|2:>

d [@H é)a\a&et EQ drrbgmr@acﬁn aF%mpb%_ nd 3F0¥rmdla
py ggned a0|g i ester ftg)xed with an excess

ate §Glﬁ¥ﬂﬁ ¥ P@eHVXF& BEXCREPY at refl ux
howhosmmormsnoawchabeddeAhmeme&dnaentmhhlpmpceﬂnréeasred

r eCQ4ai99r2d that of Example 92. _

- Compounds of this invention represented by

. formula XIII: o o
B R

"HOH,C ! . CH,0H .
| - XII1
x> . R :
Ry N Ry

(wherein R, R; and Rz, are as'defined in Formula I
above) can be prepared by reacting a compound of
Formula V with excess borane in a proceduré similar to
- that described in Example 96 below.
| Compounds of this invention represented by
the formula XIV '

H-C C-H

X1V

- Rp o _
-(wheiein R, R,, Ry, and Ry are as defined in Formula I
above) are prepared by reacting a compound of Formula
XIII with two equivalents of a suitable oxidant such
as pyridinium chlorochromate in a prdceduré similar
to that described in Example 97 below.

®



purified by known nethods to provide the desired 15 pyri di nedi car boxylic
acid. The symmetrical dicarboxylic acid can al so be obtained by the
*hydrol ysis of the corresponding ester in the manner "descri bed above. -
Usual |y recrystallization from an approdﬂ%ﬁte soIv@ﬁtzédéqaaﬂelyupuriE?es“'
t he product. 20 : Compounds of this invention represented 69
the following Fornula VI: [err] ' - VI 25 (wherein R

[err] and [err] are defingd.above) can be prepared.by.reacting a.conpound
of Formula V with an excefgISstﬁ%oﬁ??pﬁ?"gﬁogghggb§ ﬁﬁYFBE’Sg reflux 30
condity ons for Isavingl theufellowimgpFoduglai XVconcentrated and dried. The

sy nik Hal means hal ogen. 09921(24g7) A ghe symetrical diester conmpound
of Formula | can al so be provided by the reaction of a conpound of Formul a
VI with the appropriate al cph@lcat. ux ¢ogwljtions for a period of tine

such as from 15-20 : l o XV

- T . _

' "R, N R,

are prepared by reacting an appropriate thiol with a
.compound of the Formula IV above in the same manner

10 as the preparatidn of an ordinary ester.
Similarly, dithioesters represented by the

following Formula XVI:

0 R . O
11 1] [14
15 o R:;S’C y C‘SRa
| | = ' XVI
NS
Ry N R2

.arg prepared by ﬁeaction of a compouhd of the Formula
 .(:) VI.above with an appropriate thiol. In general,
20 preparation of the various thioester types
parallels preparation of the esters described above.
Thioesters are exemplified in Examples 140-149.
Imidate compouhds of this invention
represented by the Formula XVII:

25 . . R,
1
: - . 0 R - N . . : _
". 1 ] ) L . . ] -
o R30-C ' C-OR:, ' )
30 o N~ l | : AV11
' . - Ry N Rz . :

N ‘are prepared from the corresponding amide of Formula VI{
via the reaction of the amide with thionyl '
chloride to form a chloroimide, followed by reaction
35 of the chloroimide with an alcohol. This procedure

is exemplified in Example 152.



5 hours. Alternatively, a mxture of one equival ent of'a conpound of
Formula VI, an excess of an appropriate alkyl halide and two eqU|vaIents of
potasshgyzcarbonate is stirred in suitable solvent such as

N, N- di yIfornan1de for several hours .then 1§g-21 Pfainto water.
The desired product is recovered by kno t hods of solvent extraction and
puri- fication. As can be seen fromthe above, the appropriate ester is
prepared fromthe correspondi ng 15 carbonyl chloride by adm xture with
the appropriate al cohol tRrepawationhef dtise resmpeumds dhithian be performed

formia Conpoueenri gty TH RPN eré SEAEJURR SradliB el ST 5

[err] the following %%@uwwh{@r]f%dtlpermqsmmaa@ defl ned
above in Formulgnd) ﬁﬁﬁ@i&ﬁ%ﬂfb@é@mywﬁy & Mnﬁp IV with

_g\aﬁg{);gp%ate &mucﬂbh)écgram ne or. o hgt)' Tgr?dp{l?ce ﬂ;ydréspyr{g)nstrat ed in
- (C) precursors is exemplified in detail in a stepwise
manner, isolating each precursor before beginning the
syﬁthesis of the next. However,'a'particﬁlar1Y'-
preferred SYnthesis of the dihydrppyridine;,precursbr

10 compounds is achieved according to Example jj below
| (the "one pot synthesis") without isolation of the
dihydroxytetrahydropyran and dihydroxypiperidine
precursors. According to this preferred method to
" provide the desired dihydropyridines, there is
15  provided a first reaction wherein a mixture of two
equivalents of an appropriate 3-ketoester, one equiva-
~ lent of an appropriate aldehyde and a catalytic amount
of piperidine is allowed to react at 40-100°C neat or
in a Suitable_selvent (such as methylene chloride or <:>
20 toluene) for a period of 4-20 hours. After the '
' reaction is completed as indicated by 1°F NMR
analysis, suitable solvent is added to the product and
gaseous ammonia is passed through the mixture until
the second reaction is completed. The reaction .
25 mixture is then purged with nitrogen to remove excess -
- ammonia. The reaction mixture is then cooled with an
ice-water bath to 5-10°?before treatment with
- concentrated sulfuric aeid. After the reaction
mixture is stirred for a period of 10 minutes to 2
30 hours, the mixture is poured onto crushed ice, the
methylene chloride layer is separated, dried and
concentrated to prdvide the desired dihydropyridines.
In this mode of operation, the desired dihydro-
pyridines is produced in one reaction vessel without
35 isolation of the precursor, dihydroxytetrahydropyran

H

L8]



22 09-21(2457) A Conpounds of this invention representedl by fornmula

VITI: [err] (wherein R [err] and [err] are as defined above in Fornula I)

are prepared by reacting an excess of the 10 appropriate am ne or -
ammoni a with a conpound of Formula VI. TR proceduoe-2¥(2487)ar to that of _ _
Exanpl es 88 and 89 bel ow. Conpounds of this invention represented by J§
formula I X2 15 [err] I X (mhereln R [err}, and [err] are as
defined in Fornula I aboye) c¢an be prepared, by reacting a conmpound of

Fornula VI, mheP&pndEB¥§F°§H81P§FF91§Pe b&he As8isgdndihydropyiridines of
dehygr ation ageniss¢herafopeosplatinedoiycbeetegeyablaef | ux. The procedure .

'S_ nstrated in of Exa”B£e§r3v132dtﬁ3 thygkoxytetrahydropyran,
. precursor of Structure A,'the procedure of Day et al
5  as described in the Journal of Organic Chemistry, Vol.
- ' 30, page 3237 (1965) may be employed. According to
' this procedure, an appropriate aldehyde is reacted
with an appropriate 3-ketoéster and a catalytic
amount of piperidine with or without a suitable
10 . reaction medium.
Preparation of D1hydroxytetrahydropyrans

The following examples a-m provide typical

. procedures for preparation of precursor compounds of
structure (A) shown in Scheme I above.
15 o Example a
'Prgparation of diethyl 2,6-bis(trifluoro-
methyl )-2, 6-dihydroxy-4-propyl-tetrahydro-3,5-pyran-
: dicarboxylate
- (l) . A 500 ml single necked flask is charged with
) 20 20 g (0.278 mole) of butyraldehyde, 102 g (0.555 mole)
‘of ethyl trifluoroacetoacetate and approximately 150
ml of ethanol. To this is added 3 g (0.0156 mole) of
potassium fluoride. The mixture is stirred at room
témperature for 18 hours. The material is con-
25 centrated and diluted with ethyl ether. The organics
'~ are washed with water, dried and concentrated to give
a white powder.' The crude product is recrystallized
from hot methyl cyclohexane to give 13 g (10.7%) of
- product, m.p. 128-132°C.
30  Anal. calc'd for C;gH220,F¢: C, 43.63; H, 5.00
Found: C, 43.58; H, 5.04.

)



09-21(2457) A Conpounds of this invention-represented'by fortula X2 5
[err] X (wherein R, [err], and [err] are as defined

in Fornula | . above) are prepared by reacting a conpound of Formula Il with

an excess of -reduci ng agent such .as bora l%l n 10 oxaABYZgyy sol vent.
'P&g procedure is denonstrated in Exanple bel ow. Conpounds of this
ih¥ention represented by fornmula Xl : [err] (wherein
R, [err], and [err], are as defined above in Formula |I) can be prepared by
reacting a conmpound of 20 = Fornula XEdanpl® dui tabl e oxidant -such as

pyri di ni um chl or ochr omat e pidarps Mlt&pl&- 'm:dn 15153 _%%. (! )&1 : chI orid
The procedure is demnstrareq 1T ' _ Ot Ci)
i nventi on repr eSS b d1h é-* nnu.-°"- 1 L ah dro-3, 5-. ran-

 dicarboxylate
5 ' "To a mechanlcally stlrred mixture of 280 g
- (2.0 mole) of 80% pure methyl trifluoroacetoacetate
and 86 g (1.0 mole) of 1sova1era1dehyde is added 1 ml
of piperidine. An exothermic reaction occurs and the
temperature of the reaction mixture reaches 105°C.

10 After 5 hours of stirring, the reaction mikture is

- triturated with 450 ml of hexane and 30 ml of ether
"and cooled with'a'dry ice bath to give 1.68 g of a
first crop, m.p. 83-87°C and 14.51 g of a second crop,
m.p. 67-73°C. ' _

15 , The first crop is the desired product which
contains a mixture of 5:1 cis and trans isomers.
Anal. Calc'd for C;sH;oF¢O;: C, 42.26; H, 4.73

Found: G, 42.54; H, 4.77

'The second crop is a 2:1 mixture of cis and <:>
20 trans-isomers. The mother liquor is concentrated to :

give 344 g of a residue which is a crude mixture of
. ¢is and trans isomer of the desired product.

1)



09-21(2457)A (wherein R [err] and [err], are as defined in Formula I

above) are prepared by reacting a conpound of Formula VI1l, wherein [err] _
and [err] are hydrogen, wth excess phosphorus oxychloride at reflux. "The
procedure is 5 simlar to that of Exan'q_ﬁ ~92. Co®9o2Ad 2457 )Rhi s 4 .

i nvention represented by fornula X I1I: [err] v
Xil'l (wherein R [err] and [err], are as defined in Fornmul a | above) can be -
prepared by reacting a co und of Formul a V W|t ess ran

procedure sinilar to 15 t—%éﬁqnlfé'd?\ r’fﬁ&unds of

t hi s~pventi on r egwee sEtiead groupse dier rhd aa)dﬂ/o&@xer whereas the traperr]

(whexeln R [err] [ ] ‘ﬁfg% ;;ﬂj &Eiim{%"q
prepared by react |sr?g&a c}garrrs{)oun(].'er rruAfr}eq’ Wetsﬁ:l%f[} eqé)l val ent s
of a suitable oxrmn_sftﬂzrﬁae@l mﬁheéﬁ rﬂﬁjrﬁmmmte in a procedure

simlar
5

10
15
20 |
25

30

35

s Additional compounds are prepared according-:
to the procedure described in Example a and listed in
40 Table 1 by reacting the appropriate aldehyde with the

B appropriate trifluoroacetoacetate.



to that described in Exanple 97 bel ow. 25 09-21(24S7 ) A Thi oester
-conpounds of this invention having the follow ng Formula XV: 5

[errfiare prepared by reacting an appropriate thiol with a conmpound of the
Formula |V above in the same manner 10 as the preparation of an ordinary
ester. Sinilarly, dithioesters representy@® by the P8rRd62A87M8rnmula Xxvi: 15
[err]- ' XVl are prepared by reaction of a conpound of the Formul a
VI above with an appropriate thiol. 1In general, 20 preparation of the
various thioester types parallels preparation of the esters descri bed
above. Thioesters are exenplified in Exanples 140-149. |nidate conpounds of
this invention represented by .the Fornula XVI1: 25 (2}
[err] XVI | '
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are prepared fromthe corresponding am de of Fornula VIl vi'a the reaction
of the amde with thionyl chloride to forma chloroimde, followed by
reaction 35- of the chloroimde with an alcohol. This procedure is
exenplified in Exanple 152. 37 ' 09: 21(2457) on of the
conpounds of this invention will becone r@k cl ear %ﬁbﬁégg’ﬁ‘étl on of the '42
follow ng exanples in which, for the nost part, the preparation of the

di hydr oxyt et r ahydr opyran (ﬁo 5 t he di hydroxypi peridine (B), and the

di hydropyridine (C precursors is exenplified in detail in a stepw se

man i sol ating each precursor bef or e begi nni.ng the synthesis of the
next\_4iowever, a particularly preferred synthesis of the dihydropyridine,
precursor 10 conpounds is achi eved according to Exanple jj below (the
‘one pot synthesis") without isolation of the dihydroxytetrahydropyran and

di hydr oxypi peri di ne precursors. According to this preferred nethod to
provi de the desired di hydropyridines, there is

) o o~ — — ™~
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15" provided a first reaction wherein a mxture of two equival ents of an
appropriate 3-ketoester, one equiva- lent of an appropriate aldehyde and a
catal ytic anount of plperldlne is allowed to react at [err] neat or in a
sui t abl ol vent (such as nethylene chloride or 20 t ol uene) for a period
of 4-20 urs. After the reaction is cq’]&l eted a7k G40 y 19F NWR
-analysis, suitable solvent is added to the product and gaseous amonia is
passed through the mxture until the second reaction is conpleted. The

reaction. 25 m xture |%£H$&M%ﬁdof\nﬂ%:@# éﬁﬂﬁﬂ éxouil e excess

ammoni a. The reaction m wter bath to
[err] before treatnment wiXh REANIR rthe Aihyduaxypinewidite @radurswnct |®

mxture is stirgef fQur PEFfbr rthode infsy the ZemloyedOUifhe t he nixture
1's poured onto rushed I.Ceys e .ne ene chl ori.de Ia er.is separated,

~ dried and concetisk é'EFftllP'% &}"rf&?‘i w ]f (ﬂ‘ﬁ{ﬁﬁq lenein hj s

- nmode of oper at immixtherelest raeb ceduidralentss iaf raesa-u&quexheme,d ore one -

reaction vessel, wiihoul 3% ¢ o QIO Ble tIRIHRISM 1.5

dlhydroxytetrahy ropyran
equivalents of ammonium hydroxide is refluxed in

ethanol for 4-18 hours and conceéntrated to provide B
similar to the literature procedure.
10 ' In the second method (Method 11), (Journal
 of Heterocyclic Chemistry, Vol. 17, 1109 (1980)), a
mixture of one equivalent of dihydroxytetréhydropyran
of structure A, 1.5 equivalents of agueous ammonium
. hydroxide and a suitable amount of ethanol'is'stirred
15  at room temperature or held at reflux for 4-18 hours
and concentrated. The residue is recrystéllized from
the appropriate solvent or purified in another
' suitable manner to provide (B).
In the third method (Method 11I), a stream ()
20 of gaseous ammonia is passed through a sclution of
dihydroxytetrahydropyran of structure (A) in a
suitable solvent (such as tetrahydrofuran, toluene, or

methylene ohloride) for several hours until the 1°F
NMR analysis indicates a complete reactlon The

25 reaction mixture is concentrated and the residue is
recrystallized from an approprlate solvent otherwvise
purified as appropriate to prov1de the precursor of
structure (B).

_ In the fourth method (Method iv), a mlxture -

30 of two equivalents of an appropriate 3-ketoester, one
edﬁivalent of an appropriate aldehyde and a catalytic'
amount of piperidine is stirred with or without an
appropriate solvent at 40-100° for a period of from
several hours to several days until the !°F NMR

35 . analysis indicates a complete reaction. After



27 - 09-21(2457) A and di hydr oxypi peri di ne. The desired di hydropyridi ne
Is therefore obtained in better yield. To provide the _
d:hydroxytetrahydropyran, precursor .of Structure A, ‘the procedure of Day et

al 5 as described in the Journal of O_ganic Chergst 30, page

3237 (1965) may be enpl oyed. According tcgt}]i S procheéd-uir%(zztlg:}%t%propPi g‘te 44
al dehyde is reacted with an appropriate 3-ketoester and a catal ytic anount

of piperidine with or without a suitable 10 reaction nedium Preparation

of Di hydroxyt et r gbusll @63 N6 £ Thige f bdwe filr £X WEd S So £-MetHSY i g, taspi cal
procedures for preparation of precursor ggqyound of structure (ﬁ% shown in
Schdge) | above. appropriate so vent 1s adde t%k |§PQ¥¢W¥ﬁﬁﬁE&9 n of

di ethyl 2, 6-bi s(mixtérerbf the first step reaction is carried out
et vl) 2.0 o gL ed g gaitehel | gt fed o e rbic diighel b 500
butyr al dehyBle, 199 pageedsthrengh the solution at ARG ARkt cthed' °F
approximately 15QMr indicates a complete reaction (usually in the
' period of about six to ten hours). The reaction
mixture is concentrated and the residue is re-
crYstallized from an appropriate solvent to provide
10 the precursor structure (B).
" Method IV is the preferred method because it
provides higher yield of the desired product.
| To further illustrate Methods I-IV, the
following examples n-ff are provided. :
15 - Example n _
Preparation of dimethyl 2,6-bis(trifluoro-
methyl)-2,6-dihydroxy-4-isobutyl-3,5-piperidine-
dicarboxylate ' :
(:}  To a solution of 344 g (0.920 mole) crude
| 20 product from EXample b in 500 ml of tetrahydrofuran
(THF) is passed 58 g (3.41 mole) of gaseous ammonia
for 3 hours. The-reaétion mixture is concentrated and
the residue (332 g) is recrystallized from hexane-
_ ether to give 53.7 g (13% yield from methyl |
25 trifluorocacetoacetate) of the desired product as a
white solid, m.p. 102-106°C. '
Anal. Calc'd for C,gH; FeN;06:
C, 42.36; H, 5.00; N, 3.29;
Found: C, 42.84; H, 4.94; N, 3.29
30 The mother liquor is concentrated to provide
more of the crude desired product. '

)



m of ethanol. To this is added 3 g (0.0156 nole) of potassium fluoride.
‘The m xture is stirred at roomtenperature for 18 hours..The material is
- .con-, 25 centrated and diluted with ethyl ether. = The organi cs are washed
mithkﬁhter dried and concentrated to g;$gpa whi t egpewdeas7iie crude
product is recrystallized from-hot neth cycl ohexane to give 13 g (10.7%
of: product, mp. [err]. 30  Anal. Calc'd for [err]: C, 43.63; H,
5.00 Found: C, 43.58; H 5.04. 09- 21(2457)A Exanple b Preparation of
di met hyl 2;6-bis(trifluoro- nethyl)-2Ezample o "
di hydr oxy- 4- i sobutyl -t et pglapeiration- afraaetﬁ'qahbeXﬁké €r§f1uoro- T
a mechanically_ s -d _ 0 [ hyl (;?
trifluoroacet os 3 73 e added 1
of pi peridi ne. dAnarboxxéatec reactlon occurs and the tenperature of the
reaction gixture. reachesA[gbb]mL 3 necked flask is charged with 60
mL ethanol, 29 07 g (0.3 mole) of 2~ furaldehyde and
110 g (0.6 mole) of ethyl trlfluoroacetoacetate . The
reaction mixture is cooled in an icé bath before 21.15
B+=38 g (0.35 mole) of aqueous ammonium- hydroxlde is
10 added slowly wlth stirring. The mixture is heated
at reflux for 2 hours and cooled. The resulting
precipitate is filtered and reérysfallized.from hot
ethanol to give 53.34 g (39%) of crystals,
m.p. 129-131°C. '
15 Anal. Calc'd C17H17F6N107
| . .C, 44.06; H, 4.10; N, 3.02;
Found: C, 44.04; H, 4.12; N, 3. 03.
| Example p _
- Preparation of diethyl 2,6-bis{tri- ' <:)_
20 fluoromethyl)-2, 6-dihydroxy-4-propy1—3,5-piperi-
dinedicarboxylate :
_ A 500 ml round bottomed flask was charged
with 150-200 mL of ethanol and 40 g (0. 0909 mole) of
product of Example a. The mixture is stirred by a
25  magnetic stirrer while 8.23 g (0.136 mole) of 58%
agqueous ammonium hydroxide is added Slowly to the
flask. The mixture is stirred for 18 hours under
nitrogen. The precipitate is filtered to yield
- 17.83 g (44.68%) of the desired product,
30 - m.p. 140-142°C. '
Anal. Calc'd for c16H2303N1F1.
C, 43.73; H, 5.23; N, 3.18;
Found: C, 43.67; H, 5.26; N, 3.19.



10 After 5 hours of stirring, the reaction mxture is triturated with
450 m of hexane and 30 ml of ether and cooled with a dry ice bath to give
1.68 g of a first " crop, mp. 83-870C and 14.51 g of a second crop, mp.

[err]. 15 The first crop i's the desired product which-containg
a mxture of 5:1 cis and trans isoners. ?? . Cal cO8-2D(2487)A . C

42, 26; H, 4.73 Found: C, 42.54; H 4.77 The second crop is a 2:1 mxture ok 6
cis and 20 trans isomers. The nother liquor is concentrated to give 344
g of a residue which is a crude m xturg_of gis-and trans i sonmer of the

desi product . 09-21(2457) A The ¢ has a structure Al with the

two esfer groups cis to eaphephifativhco€asrahe-8i8thyl specbiigs a structure
fﬁrfatgothe two et b bRuRRy1)285 6L 8: R9aRRL NS 1 28p SEOT@35§T°“’ S
, _ S5-piperidinedicarboxylate.
5 To a mixture of 25.0 g (0.150 mole) of ethyl
© difluoroacetqyffacetate (EDFAA) and 8.04 ml (0.075
mole) of isovaleradehyde is added to 2 ml of
piperidine. The reaction mixture becomes exothermic
and temperature of the mixture reaches 86°. After the
10  temperature of the reaction mixture has subsided to
room temperature, the reaction mixture is treated with
THF (100 ml). Gaseous NH3 is passed through the above
THF solution until 1®F NMR indicates a complete
reaction. The reaction mixture is concentrated to
-15 32.77 g (100%) of an oiI which contains the desired
product and its'gig isomer. This oil is crystallized
from hexane to give a solid. .Part_of this solid

_.-  ' "~ (5.0 g) is dissolved in ether. The ether solution is.
(:} ' washed with water, dried (MgsSO,) and concentrated to
20 an oil which crystallized upon standing.

Recrystallization from hexane gives 1.0 g (22, 8%) of
~ this desired. product as a white solid, m.p. 98-100°C.:
This material is identified as the trans isomer by !°F
NMR. '
25 Anal. Calc'd for C;;Hz;F4NOg:
C, 48.92; H, 6.52; N, 3.36;
Found: C, 48.93; H, 6.51; N, 3.31
. : _ Example r
Preparation of diethyl 2,6-bis(trifluoro-
30 methyl )-2,6-dihydroxy-4-butyl-3, 5-piperidinedi-
~ carboxylate ' _
To a 500 mL 3-necked flask is charged 40 g
(0.0881 mole) of the product of Example d in Table 1
and about 200-250 mL of THF. The flask is fitted with
35 2 dry ice condensers and a nitrogen inlet. Ammonia




15 20 25 30 35 Additional compounds are prepared according to the procedure
described in Exanple a and listed in 40 Table 1 by reacting the

appropri ate al dehyde with the appropriate trifl uoroacetoacet at e.
09-21(2457) AT err] 09- 21(2457) A [err]33 43 09-21(2457)A

32 09- 21(2457)A

gas, 5 g (0.294 mole)'iS'bubbied into the.solution and

the solution is stirred for 18 hours. The organics <:>
are concentrated, diluted with ethyl ether, washed in

water, dried over anhydreus'Mgsog and concentrated.

5 _ The residue is trlturated with n-hexane and filtered
to give 7. 57 g (19%) of the de51red product, m. p
77-80°C.

Anal. Calc'd for Cl7H25F5N106
- C, 45.03; H, 5.51; N, 3.09;
10 Found: c, 44.96; H, 5.58; N, 3.03.

Addltlonal examples of 2, 6-d1hydroxy-
p1per1d1nes of structure B above are prepared
according to the above-descrlbed method of Examples 'n
to r and are listed in Table 2.



Preparati on of Di hydroxypi peridines To provide the di hydroxypi peridi ne
precursor (B), four different methods may be enpl oyed. The first nethod
(Method 1) enploys the procedure wherein 5 a mxture of two equivalents
of a 3-ketoester, one equivalent of an opriate _

equi val ents of anmoni um hydroxide is ref%ﬁ%d in et(ﬂ%gﬂw?%ﬂ}gla hour s and
concentrated to provide B simlar to the literature procedure. '

In the second nethod (Method I1), (Journal of Heterocyclic Chenlstry 45! .
17, 1109 (1980)), a mi xture of one equival ent of di hydroxytetrahydropyran
of syTycture A, 1.5 equivalents of aqueous ammoni um hydr oxi de and a

sui tab¥e anount of ethanol is stirred 15 at roomtenperature or held at
reflux for 4-18 hours and concentrated. The residue is recrystallized from
t he appropriate solvent or purified in another suitable manner to provide
(B). In the third nethod.(Method I11), a stream 20 of gaseous ammonia is
passed through a solution of dihydroxytetrahydropyran of structure (A) in a
sui tabl e sol vent (such as tetrahydrofuran, toluene, or nethylene chloride)
for several hours until the 19F
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NMR anal ysis indicates a conplete reaction. The 25 reaction mxture is
concentrated and the residue is recrystallized froman appropriate sol vent
ot herwi se purified as appropriate to provide the precursor of structure
(B). In the fourth nmethod (Method 1V), xture fg yg equivalents
of appropri ate 3-ketoester, one equi nt of an app opriate aldehyde
and a catal ytic anmount of plperldlne i's stlrred with or without an
appropriate solvent at 40-100 for a period of from several hours to several
days until the 19F NWR 35 anal ysis indicates a conplete reaction. After
33 09-21(2457)A -~ 44 conpletion of the above first st '
of  Method 1V, an appropriate solvent is added to the above reaction m xt\
if the first step reaction is carried out without a solvent. A stream of -
anhydrous ammoni a gas 5 is passed through the solution at [err] until
the 19F NMR indicates a conplete reaction (usually in the period of about
six to ten hours). The reaction
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m xture is concentrated and the residue is re- crystallized from an
appropriate solvent to provide 10 the precursor structure (B). Method IV
is the preferred nethod because it provides higher yield of the desired
“product. To further illustrate Methods 1-1V, the f exanpl es n-ff
are provided. 15 ~ Zq Exanpl 9ﬁ H@gﬁ?&ﬁ on of S
di methyl 2, 6-bis(trifluoro- 30
met hyl ) - 2, 6- di hydr oxy- 4-i sobut yl - 3,5-piper|d|ne- di carboxyl ate To a

sol ution of 344 g (0.920 nole) crude 20 product from Exanple b in 500 m

§ ahydrofuran (THF) is passed-58 g (3.41 nole) of gaseous ammonia for

\ . The reaction mxture is concentrated and the residue (332 g) is
recrystalllzed from hexane- ether to give 53.7 g (13%yield from nethyl 25
trifluoroacetoacetate) of the.desired product as a white solid, mp. [err].
Anal . Calc'd for [err]: C, 42.36; H, 5.00; N, 3.29; Found: C, 42.84; H,

4.94; N, 3.29 30 _ The nmother liquor is concentrated to provide
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" nore of the crude desired product. 34, . 09-21(2457) A Exanpl e o

Preparation of diethyl 2,6-bis(trifluoro-
et hyl ) - 2, 6- di hydr oxy-.4-(2-furyl) -3, 5-pi peri di ne- dicarboxylate 5

A 500 BB necked flask is charged with g ni ethapol Q7q (0.3 nole) of
2-fural dehyde and 110 g (0.6 nole) of: et{ﬁg) trifl ?(}r (ﬁt‘é’[%égc)%t ate. The

reaction mxture is cooled in an ice bath before 21.15 g (0.35 nole) of

aqueous ammoni um hydroxide is 10 added slowy with-stirring. The
m xture is heated at refl uwpdeparation oRDd ridideg esul ting

precipitate is filtered

_ recrystalli, rom not et nanol .to
(39% of crystals, mp. [alg}q,]tﬁwgropylzynecar@%r[s&rﬂ °.r}05,tr&‘£ e H,

4.10; N, 3.02;, (@urakre obtaited¥ by ldehydratin D) TheExmnresponding

5

10

15

20

25

30

- provided.

dihydroxypiperidines with dehydration agents_suéh as

concentrated sulfuric acid (Method V) or tri-

fluoroacetic anhydride (Method VI) br by azeotropic

, removal of'water using p-toluenesulfonic acid as

catalyst (Method VII).
' To further illustrate the above-described
Methods V-VII, the following examples gg-fff are

Example gg
Preparation_of a 2:1 mixture of dimethyl

2,6Fbis(trifluoromethyl)41,4-dihydfo-4-isobuty143,-

5-pyridine-dicarboxylate and its 3,4-dihydrqpyfidine
isomer ' o
To an ice water cooled mixture of 200 ml of
concentrated sulfuric acid and 200 ml of methjlene
chloride is added 48.7 g (0.115 mole) of the product.
of Example n at once. The reaction mixture is stirred
for 20 minutes and poured into 1 L. of ice water. The
methylene chloride layer is separated and washed once
with 100 ml of saturated sodium bicarbonate, dried and
concentrated to give 28.0 g (64.6%) of c;ude product.
A portion (5.0 g) of this product is kugelrohr
distilled at 0.5 torr (pot temperature at 120°C) to
give 4.8 g of the desired p_roduct,.n%5 1.4391.
Anal. Calc'd for C;sH;7FgN10O4:
C, 46.28; H, 4.40; N, 3.60;
Found: C, 46.39; H, 4.44; N, 3.60.

i ve 53.3

@]



Preparation of diethyl 2,6-bis(tri- 20 ‘ '

fl uoronet hyl ) -2, 6-di hydr oxy- 4- propyl - 3, 5- pi peri - dlnedlcarboxylate A 500 m_ _
round bottoned flask was charged with 150-200 nL of ethanol and 40 g . Y
(0.0909 nole) of product of Exanple a. The m xturepgS2p{245Epnby a 25
magnetic stirrer while 8.23 g (0.136 nol Jof 58% aqueous ammoni um
hydroxi de is added slowy to the flask. The mixture is stirred for 18 hours
under nitrogen. The precipitate is filtered to yield 17.83 g (44.68% of
the desired product,.30 m p. [err] gggmle Malc'd for [err] : C, 43.73;

3.18; Found: - .bi -
0o. > 457)A Exanpl e a Preparan . 6 ,;s$§%%1“°r°
(d|fluoronethyl)m FOOWLY 5= i IEPY --n'f'--boxylate
' carboxylate
5 - A 5.0 g (0.012 mole) crude c1s and trans

" ' mlxture of the product of Example g is stirred with 10
ml of trifluoroacetic anhydrlde . The temperature of
- the reaction mixture rises to 36°C. After the
temperature subsides tofroom temperature, the reaction
10 - mixture is concentrated. The residue is dissolved in
ether and washed with saturated NaHCOg, dried (MgsSO4 )
and concentrated to an oil (3.76 g, 82.3%) which is
_chromatographed'by HPLC using 10% ethyl acetate/
‘ - cyclohexane as eluent to give 1.73 g (37.8%) of the
15 desired product as an oil 'n%5 1.4716.
Anal. Calc'd for C,;H;3F4NO,:
C, 53.54; H, 6.08; N, 3. 67-
Found: C, 53.38; H, 6.40; N, 3.25.
'(:)' o '~ Example ii
- 20 ) Preparation of diethyl 2,6-bis(trifluoro-
methyl)-1, 4-dihydro-4-(2—thienyl)431Sfpyridiuedi-
carboxylate |
Approximately 100 ml of toluene is refluxed
using a Dean~Stark trap to remove water. To the
25 cooled toluene is added 20 g (0.0418 mole) of the
product of Example w in Table 2 and 2.0 g (0.0105
"mole) of p-toluenesulfonic acid. The mikture is
heated to reflux and refluxed for 5% hours. The
solution is cooled and'filtered. The solvent is
30 .strlpped off and the product is chromatographed using
20% ethyl acetate/cyclohexane as eluent. Wt. of
product - 2.45 g (13.3%), nD5 1.4937.
Anal. Calc'd for C;;H;504N;FgS;: _ _
C, 46.04; H, 3.38; N, 3.16; S, 7.22.
35 Found: C, 46.11; H, 3.44; N, 3.12; S, 7.16.




5 : To a mxture of 25.0 g (0.150 nole) of ethyl difluoroaceto
acetate (EDFAA) and 8.04 m (0.075 nole) of isoval eradehyde is added to .2
m of piperidine. The reaction m xture beconmes exotherm c and tenperature
of the m xture reaches [err]. After the, 10 tenperature of the reaction
m xture has subsided to ro'omterrperaturé-’lt he readd? At R4&TH is treated
wi t hgiHF (100 mM). Gaseous NH3 is passed through the above THF sol ution
untll 19F NMR indicates a conpl ete reaction. The reaction mxture is

concentrated to -15 | ch can t he deS|red'
product and its cis |som:31r7xz %ﬁégpe/?e% ‘gp"y%?%ecpf o’ﬁ%we fhe to give.
solid. Part of desired|dihydrapypidines ssthersl is prowidedriae fitssr sol ut
i's washed with Ma{&F;onlisérd ORIETEE YE RS & rﬂwaé&s of”hxp'l whi ch

crystallized upon standlng F@cr%égeﬂl ization fro exane gives 1.0 g
(22.8% of thi PRRIIRIAR tennmine KAYIValen: qfEn . Th| s materi al
is identifsed eappﬂ'npxtiare; dkishyddaidFfa Mdtaldftic aaint d@&lc' d for

Lerr]: G 48.9%; 4l faftfe N drfied Wteser 4t Wb-Thok Vitdbors 31

' without a suitable solvent (such as methylene chloride)
for a perlod of 4—20 hours. After the reaction 1s
completed as indicated by 19F NMR analysis, methylene

'10_ chloride is added to the product and gaseous ammonia

is passed’ through the mixture until the second reaction

is completed. The reaction mlxture is then purged
with nltrogen to remove excess ammonia. The reaction
mixture is then cooled with an ice-water bath to

15 5=10°C before treatment with concentrated sulfuric
acid. After the reaction mixture'is stirred for a
period of io_minutes-to 2 hours, the mixture is poured
onto crushed ice, the methylene chloride layer is _

_ | useparated dried and concentrated to provide the (:}_

20  desired dlhydropyrldlnes. In this mode of operation,
the des;red dihydropyridine is produced in one reaction'
vessel without isolation of the intermediates ,
dihydroxytetrahydropyran-and dihydroxypiperidine. The

| desired dihydropyridine is therefore obtained in

25  better yield. To illustrate the above-described
procedure, the following examples are provided.

: . | Example jij |
- One pot gynthe51s of a mixture of

diethyl 2Lﬁ-bl;jtrlfluoromethyl)-1 4=-dihydro-

30 4-ethy1 3Lsepyrldlnedlcarboxylate and its 3,
4-d1hydropyr1d1ne isomer '

A mixture of 368 g (2.0 mole) of ethyl
trifluoroacetoacetate, 58 g (1.0 mole) of
propionaldehyde and 1 ml of piperidine in 400 ml of

35 methylene chloride is stirred for 1 .hr at 20°C and




Exanpl e r Preparation of diethyl 2,6-bis(trifluoro- 30

nmet hyl ) - 2, 6- di hydr oxy-4-butyl -3, 5- pi peri di nedi - carboxylate To a 500 nL

3-necked flask is charged 40 g (0.0881 nole) of the product of Exanple din
Tabl e 1 and about 200-250 nmlL of THF. The flask is Rut £HERaA35 r

_ice condensers and a nitrogen inlet. Amﬁﬁﬁ gb E??z@%%@s 21(2457)&34

~gas, 59 (0.294 nole) is bubbled into the solution and the solutionis .,
stirred for 18 hours. The organics are concentrated, diluted with ethyl -

et her, washed i mheat €or dr hedtoaercaahydteﬂsukear Foand monanat cabedd.5

Th d t h d_t 190
I EFASue, LS BB RS a5 285088 a ALY 8 8y i il {190
5.51; N, 3.09; 1§ added fguiplie aebo¥s mixturesass; thBHSIQQIUﬁddgtlgnal

exanpl es of 2, 6c8hltYHuGYY for 2 hrs. The heating mantle is removed.

5 Through the reaction mixture is passed 108 g (6.35
mole) of ammonia gas in 2 hours. The reaction mixture
1s stirred for 40 hours at 20°C ﬁheh cooled in ice
water. To the reaction mixture is added carefully 100

| ml of concentrated sulfuric acid in 20 minutes
10 followed by an additional 300 ml of concentrated
sulfuric acid in 10 minutes. The reaction mixture is
'poured onto 600 g of crushed ice in a 4 L. beaker.
The methylene chloride layer is separated, dried
(MgsO,4 ) and concentrated to give 386 g of an o0il which
15 contains a mixture of the desired product and its
' 3,4-dihydro isomer. This o0il is added to a vigorously
stirred mixture of 300 ml of concentrated sulfuric
acid and 300 ml of methylene chloride. The mixture is
(j)- . stirred for 30 min. and poured onto 1 kg of ice. The
20 methylene chloride layer is separated, dried (MgSO4)
and concentrated to give 348 g of an oil which is
triturated with 400 ml of petroleum ether to remove
9.5 g of an insoluble solid. The petroleum ether
filtrate is then concentrated. The residue is
25 kugelrohr distilled at 0.4 torr to give 290 g (74.5%)
of an o0il which is more than 90% pure of a mixture of
the desired product containing 1,4-diliydro (84%) and
its 3,4-dihydro (16%) isomers determined by a !°F nmr
- _ analysis. : :
30 ' ) Additional examples of dihydropyridines of-
< - structure (C) in Scheme 1 are prepared according to
the above-described methods in Examples gg to ‘jj and

are listed in Table 3. JIm—-all of the Examples—in
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3 8

above-descri bed method of Exanples n to r and are listed in Table 2.
95

pi per.i di nes of structure B above are prepared according to the

09- 21(2457) A [err]

[err]
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The di hydropyridi ne precursors of . structure (C) are obtained by dehydration
of the correspondi ng di hydroxypi peridines with dehydration agents such as 5
concentrated sul furic acid (Method V) or tri- fluoroacetic anhydride
(Method VI) or by azeotropic renoval of er usi nggp2iebasngaul fonic acid
as catalyst (Method VI1). To further ill rate the above-described 10 -58
Met hods V-VI1, the followi ng exanples gg-fff are prOV|ded Exanpl e gg T
Preparation of a 2:1 mxture of di et hyl

2,6-bis(trifluoromethyl)-1, 4-di hydro-4- |sobutyl-3, 15

5-py" i ne-di car boxyl ate and its 3, 4-di hydropyridine isomer To. an ice water
cool 8d¢ém xture of 200 m of concentrated sulfuric acid and 200 m of
nethylene chloride is added 48.7 g (0.115 nole) of the product 20 of
Exanple n at once. The reaction mxture is stirred for 20 m nutes and
poured into 1 L. of ice water. The nmethylene chloride |ayer is separated

and washed once with 1 m; of, satyrated, sqgdi yp bicarbonate, dried and
concentrated to give 2§ (Sﬂ 6%& of eruae p?oduct
z_u |
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25 A portion (5.0 g) of this product is kugelrohr distilled at 0.5 torr

(pot tenperature at [err]) to give 4.8 g of the desired product, [err]
1.4391. Anal. Calc'd for [err] : C, 46.28; H 4.40; N, 3.60; 30
_Found C, 46.39; H 4.44; N, 3.60. gg621(24579$r%&b%%$%)hh Preparatlon
ggethyl 2, 6-bi s(difluoro- nethyl)-1,°4di hydro-4-isobutyl -3, 5-pyridi nedi -
car xyl at e 5 A5 0g (0. 012 nol e) crude cis and trans m xture
of the product of Exanple q is stirred with 10 m of trifluoroacetic
~anhydride. The tenperature of the reaction mxture rises to [err]. After
the tenperature subsides to roomtenperature, the reaction 10 m Xt ur.e—
is concentrated. The residue is dissolved in ether and washed with . '
saturated [err], dried [err] and concentrated to an oil (3.76 g, 82.3%
whi ch is chromat ographed by HPLC using 10% et hyl acetate/
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cycl ohexane as eluent to give 1.73 g (37.8% of the 15 desi red product

as an oil, [err] 1.4716. Anal. Calc'd for [err] : C, 53.54; H 6.08; N,
3.67; Found C, 53.38; H 6.40; N, 3.25. Exanple ii : s a
Preparation of dlethyl 2, 6- bIS(trIf|u0rOL+ 09-21(2457)a 38

met hyl ) - 1, 4-di hydro-4-(2-thienyl)-3,5-pyridinedi- carboxyl ate Approxinmately
100°m of toluene is refluxed using a Dean-Stark trap to renove water. To’

Biamle w in Tabl e 2 and S FOROTHE BraipTed o pekeasiis e A The

m xt pre is heat etiimbting | mgmne, rtdie (paepdratiommf spafltheztslcdmmmlj s -
cool and filt &f 5#“% duct is
chr omat ographedqlggfhr’lbgiz.@%/fg% %%img%‘gl/aé%/% fhexane JJ h {%’P

product - 2.45 dhfﬁké%$ es[¥9r1°99 %;kpqutﬁqn¢] . G, 46.04;

H 3.38, N53.16; S, 7.22ro Jrepare %mchymn%tﬂ‘ﬁ:a'lll,s M-pyridindd- 3. 12; S
1'16' dicarboxylates according to Scheme 1, the
corresponding dihydropyridines C are treated with
sodiumlnitrite in acetic acid. The above described
procedure is illustrated by Examples 1 to 11.
10 . ] Example 1
' - Preparation of diethyl 2,6-bis(trifluoro-
methyl)-4-ethyl~-3,5-pyridinedicarboxylates
A 250 ml flask is charged with 35 ml of
glacial acetic acid and 13.89 g (0.0354 mole) of
15 diethyl 2,6-bis-(trifluoromethyl)-4-ethyl-1l,4-di-
hydro-3, 5-pyridinedicarboxylate. Sodium nitrite is
added in the amount of 3 g (0.0434 mole) and the
mixture is stirred for 72 hours under nitrogen.
The solutlon_ls poured over ice/water and stirred.
20 The'organics are extracted in ether and washed
with aqueous saturated sodium bicarbonate solution.
Organics are then dried on anhydrous magnesium '
sulfate, filtered and concentrated to yield 4.93 g
. {35.67%) of prodﬂct, m.p._33-35°c
25 Anal. Calc'd for CysH;s04N;Fg:
C, 46.51; H, 3.87; N, 3.61;
Found: C, 46.54, H, 3.90; N, 3.63.
_ : o Example 2
- _ Preparation of diethyl 2,6-bis(tri-
30 fluoromethyl )-4-methyl-3,5-pyridinedicarboxylate
. A 50 ml round bottomed flask is charged with
20 ml of glacial acetic acid. To this is added 5 g
- (0.0133 mole) of diethyl 2,6-bis(trifluoromethyl)-~
4-methyl-1,4-dihydro-3, 5~pyridinedicarboxylate,
3s followed by a slow addition of 3 g (0.0434 mole) of
sodium nitrite. The flask is immediately fitted with




42 09-21(2457)A In the preferred nethod to provide the desired

di hydr.opyridines, there is provided a first reaction wherein a m.xture of

two, equi val ents of an.appropriate 3-ketoester, one equivalent of an 5

w @Ppropriate al dehyde and a catal ytic amunt of pi allowed to
geact at [err] with or. without a sui taﬂf@sol ventog?g}gt?lg’gl@et hyl ene -

chloride) for a period of 4-20 hours. After the reaction is conpleted as

indi cated by 19F NMR anal ysis, nethylene 10 = chloride is added to the

pr odgct and gasesantaeafs%@d &n{i‘.&%’“yﬁz tltfirwgftﬂ{%ﬁnfﬁw (:?Hi‘;‘lﬂtlrxllllteraf second

reaction is c e e-r lLon _mxture.,s en -pur Wi ni trogen tQ

renove excess%i‘ raé'itqbt?n% Yhe dis W‘ﬁ&&%@d O

i ce-wat er bat Haeo aifd watear.r | Thef ersyamies ape euﬁﬁammﬁﬂdﬂmtﬂw furic

.acid.  After ea (Felg 10 m nutes to
2 hours, the mX ureg%éssq{&c%nr o‘r%\'tlc}icrusﬁ#r?{ed) q%ﬁ%qsl %g;q(l e chloride
layer isBSsepachloFide jand sasheshdaticemidh @W\ﬂt@@ ta@ezms desi red

dlhydr0pyr|d|@%ﬂludlbﬂdﬂrbdﬂaﬁe<§brﬁﬁ¥6ﬁl(mmhe organics are dried
over anhydrous magnesium sulfate and concentrated
yielding 2.16 g (43.5%) of product, m.p. 55-58°C.
Anal. Calc'd for C;4H;sFeNOs: | -
- 10 o C, 45.05; H, 3. 48; N, 3.75;
Found: C, 44. 95 H, 3. 56 N, 3.75.
"In a 51m11ar manner as described in Examples
1 and 2 above, but substltutlng the approprlate
startlng material and reactlon condltlons, other
15 pyrldlnedlcarboxylates are prepared The same_or'
equlvalent solvents, bases and catalysts, together
with the appropriate temperatures and times are
'readlly used in these process embodiments. Typical
: other compounds prepared in accordance with the above (:}
20 procedure are shown in Table 4 together with certaln
of their physical properties.



the desired di hydropyridine is produced in one reaction vessel w thout
I sol ati-on of the internedi ates di hydroxytetrahydropyran and ' B
di hydr oxypi peri di ne. The desired di hydropyridine is therefore obtained in™~"
25 better yield. To illustrate the aqf e- descrbgeg Fgggfg t he
foll owi ng exanpl es are provided. Exanple ™1} One po A of a n1xture
of diethyl 2,6-bis(trifluoronethyl)-1,4-dihydro-

4- et hyl - 3, 5- pyri di nedi carboxyl ate and its 3, 4-d|hydropyr|d|ne I somer A

m xture of 368 g (2.0 -nole) of ethyl trifluoroacetoacetate, 58 g (1.0 nole)
of p_i onal dehyde and 1 m of pjgeridine in 400 m of 35 met hyl ene
chl oNedle is stirred for 1 hr at rr -aad ~ookS maew e~ 00rad 245 Athen
for 1 h at [err] and refluxed fo ;5 Snd c8dTed AR Addit o

(0.289 nole) of propional dehyde de% t & the dﬁove nlxghre a tﬁbn

oun

refluxing is continued for 2 hrgi*4 The heating mantle is renoved.
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5 Through the reaction m xture-is passed 108 g (6.35 nole) of ammonia
gas in 2 hours. The reaction-mxture is stirred for 40 hours at 200C then
:cooled-in ice water. To the reaction mxture is added carefully 100 m of
concentrated sulfuric acid in 20 m nuteskgi@® f olgoamgd 2as 7@ addi ti onal
300 of concentrated sulfuric acid in I0 mnutes. The reaction mixture is
pour onto 600 g of crushed ice in a 4 L. beaker.. The net hyl ene chlori de
| ayer- i s separated, dried (MJSO4) and concentrated to give 386 g of an oil
whi ch . 15 contains a mxture of the desired product and its 3,4-di hydro
isoner. This oil is add to a vigorously stirred m xture of 300 m of
concentrated sul furic a{g RrﬁBOg:Reof éﬁt&yl@mwhl oride. The mi xturé
stirred for 30 mn. and uenedwont el ok g 20 mcegmiﬁhe 20 met hyl ene
chloride |ayer is separ,; ed? drie (I\/gSOZ’) and concentrated to give 348 g
of an oil which is trit ted with 400 M of petroleumether to renove 9.5

g of an insoluble soli h2 P rR QD e i8I P e is then concentrat ed.

- - -u -
The residue is 25 - k r ghk i s |,4.bed¢a¢t,‘9 At Ay to give 290 g (74.5%
of an oil which is nor&®ha 90% p{lre of Ya mi xtfre of the desired product
containing 1, 4-di hydro {(84% and
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Its 3,4-di hydro (16% isoners determined by a [err] nnr analysis. 30
Addi ti onal exanpl es of dihydropyridines of structure (C) in Schene | are

prepared according to -the above-described nethods in Exanples gg to jj and
are listed in Table 3. 44 09--21&%457):&\ 5 09-21(2457)A
[err] 09-21(2457)A [err] 46 2109-21(2457)A g? ' ..
[err] | : I + 524

_ The following examples 12-27 illustrate a novel

 (:) " procedure of preparing compounds of this invention
' '~ represented by the Formula II.
_ ' Example 12 :
5 Preparation of diethyl 2-(difluoromethyl)-

4-ethyl-6-(trifluoromethyl)-3,5-pyridinedicarboxylate
_ A mixture of 1558 g (4.00 moles) of diethyl
. : 2,6-bis(trifluoromethyl)-1,4-dihydro~4-ethyl-3,
' S-pyridinedicarboxylate, 628 g (4.0 moles) of
10 1,8-diazabicyclo-[5§4.0]—undec-5-ene (DBU), and 500 ml
of tetrahydrofuran is held at reflux for 19 hours,
cooled and poured into a mixture of 2 kg of ice and
250 ml of concentrated hydrochloric acid. The organic
layer is separated and the aqueous layer extracted
) 15 with 500 ml of CH,Cl, twice. The combined organic
materials are dried (MgSO,) and concentrated. The
residue is kugelrohr distilled at 1 torr (pot
temperature of 150-160 °C) to give 1158 g (78.5%) of
desired product, ngs 1.4458. :
20 Anal. Calc'd. C,sH;¢FsNO,:
' C, 48.78; H, 4.37; N, 3.79;
' Found: C, 48.75; H, 4.29; N, 3.72.
' Example 13
Preparation of diethyl 2-(difluoromethyl)-
25 4-n-propyl-6-(trifluoromethyl }-3,5-pyridinedicarboxy-
' late

A mixture of 20.0 g (0.05 mole) of diethyl
2,6-bis(trifluoromethyl)-1,4-dihydro-4-n-propyl-3,
_ S-pyridinedicarboxylate, 7.62 g (0.05 mole) of DBU,
30  and 200 ml of THF is held at reflux for 9 hours,
i . cooled and poured into 500 ml of ice water. The



47 09-21(2457) A The following exanples illustrate, in a non- limting
the preparation of particular novel herbicides and internediates

-manner ,

for the producti on of herbicides in accordance with this invention.

To prepare the symetrical 3, 5- pyr|d|ne{;yucarboxgbastzasﬁmAdlng to Schene
g the corresponding di hydropyridines C are treated with sodiumnitrite in

acetic acid. The above described procedure is illustrated by Exanples 1 to

11. 10

: . Exappl e
2, 6-bi-s(tri 1 uBABEURE h§1 FXETRERSR. Wibh StRaF L
flask is chargedhhttbxﬂﬁaat bé. gbshedlwﬁtntdﬂlated Bpdrdch88rgyc(0. 0354
nol e) of 15 -
hydro- 3, 5-pyri
g (0.0434 nDIeXG&né%ﬂhefntheudeslsedtPIOGUCtor ? ho#436under nitrogen.

solutlon 5S PoRpaq. o¢gichae/fggeéhgﬁg PLN[HgY. The organics are

“extracted in erhET‘an was gg it aqueous aturated sodlun1b|carbonate

sol uti on.
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H, 4.73; N, 3.65;
.Found: C,_49.92. H, 4 71 N, 3.58.
Example 14

Preparatlon of d1methy1 211d1£1uoromethyl)-

6- (trlfluoromethyl)-4-1sobutyl-3 5-pyr1d1ned1car-
boxxlate

(a) 3Reaction of the Product of Example;gg

with DBU _ o | | _
A mixture of 23.0 g (0.0591 mole) of the

product of Example gg, 12.2 g (0.077 mole) of 96% pure

DBU, and 100 ml of THF is held at reflux for 3 days
and poured into 250 ml of 3 N HCl. The oil

precipitate is extracted into ether (2 x 100 ml). The

ether extracts are dried (Mgso4) and concentrated to
g1ve 14.4 g of an oil which, according to 1H NMR
contained the desired product and ac1d1c products
This o0il is dissolved in ether and extracted with 100
ml of saturated sodium bicarbonate. The ether layer '
is dried (MgSO,) and concentrated to give 8.9 g of an
0il which is 71% pure desired product (by 1°F NMR).

. The sodium bicarbonate extract is acidified
with concentrated HCl to give an oil which is
extracted into ether. The ether layer is dried

:(MQSOQ) and concentrated to give 4.8 g of a residue

which contained monocarboxyllc acid and dlcarboxyllc
acid (9:1) derived from the desired product ‘This
residue is treated with 3.0 g (0.0217 mole) of
potassium carbonéte, 20 ml of methyl iodide, and 50 ml
of acetone. The mixture is held at reflux for 42
hours and concentrated. The residue is treated with
water and extracted with ether (2 X 100 ml). The

The

102



Organics are then dried on anhydrous magnesi um sul fate, filtered and _
concentrated to yield 4.93 g (35.67% of product, m p. [err]. 25 Anal .
Calc'd for [err] : C, 46.51; H 3.87; N, 3.61; Found: C, 46.54, H 3. 90; N,

3.63. Exanple 2 Preparation of dlethyl gﬁg i s(trigo-30(2457)a

fl uoronet hyl ) - 4-net hyl -3, 5- pyri di nedi carpoxyl ate A 50 m round bobV‘ned
flask is charged with 20 ml of glacial acetic acid. To this is added 59
(0.0133 nole) of diethyl 2,6-bis(trifluoromethyl)-

4- et hyl - 1, 4- diekhen- laayaexpws dirietl and concantr@ed. ﬂthel cwesd dune dssl ow

addi yien of 3 [ e diately
fittegAwith 96%& 1§ 2452&?1%%%25%5??%1[ n(f;ﬁ%}(}ﬁnﬁ% ne, t he szTFr ring

continued for 1N € e hi%kt 4% fram Exampde GOk 1Rdd thee and
wat er. The or glesised prediciaciscan o I¥, vngsh €1 178 Wagibs produgt h

Saturated §queoé§y§€gii'iBes after standing, m.p. 36-37°C.
Anal. Calc'd. for C;sH;gFsN;04:
C, 48.79; H, 4.37; N, 3.79;
Found: C, 48.75; H, 4.39; N, 3.77.
_ The 71% pure desired product described
10 previously was chromatographed by HPLC using 3% ethyl.
'écetate/cyclohexane as eluent to give an earlier
fraction (0.79 g, retention time 7-8.5 min) which was
idehtified'as_methyl 6-(difluoromethyl )-4-(iso-
butyl)-2-(trifluoromethyl)-3fpyridinecarboxy1ate; The

15  second fraction (retention time 8.5-18.5 min) is an
. additional 6.4 g (29.4%) of pure desired product,
'n%5 1.4474.
(b) Reactlon of the Product of Example gg
_ (:} _ - with Tributylamine
20 : A mixture of 38.9 g of a 80% pure product

oflExample gg and 20.5 g of tributylamine is heated
to 155°C in 30 minutes. The reaction mixture was
cooled to 30°C and diluted with 100 ml of toluene.
- The toluene solution is washed successively with 6 N
- 25 hydrochloric acid, saturated sodium bicarbonate, and
brine, dried and concentrated to'give 36.4 g of a 73%
pure product which corresponds to a 86% yield. This
reaction can also be carried out in excess of
> _ tributylamine (10 eguivalent)-giving.essentially_
30' similar results. : -
- - {c) Reaction of the Product of Examp;e gg
with Tributyiamlne in Toluene
A mixture of 38.9 g of a 80% pure product
of Example gg, 20.4 g of tributylamine and 30 ml of
35 toluene is heated to 115°C in 40 minutes and held at
115°C for 1 hour and 40 minutes. The reaction




5 chloride and washed tw ce with saturated aqueous sodi um bi carbonat e
solution. The organics are dried over anhydrous nagnesi um sul fate and
.concents at ed yleldlng 2.16 g (43.5% of  product, mp. [err] Anal. Calc'd
for [eﬁ?? o ~C, 45.05: Hg; A48, N, Golbi $551 C, 44.95 H.
3.56; N, 3. 75 In a simlar manner as descri bed |n ahpl e and 2 above,
but substituting the appropriate starting material and reaction conditions,
ot her 15 pyri di nedi car boxyl ates are prepared. The sanme or equival ent
sol vents, baseaigtdreaisl ysébedtmydtverked tip tde ﬁpp(mprt@@l\terrper atures

compounds prepifeh §10hcE or 4 RAFE RTSRIES IR HAE N ponddHE S o shovi
in Table 4 tog%@%eYIQldh certain of their physical properties. . 49
09-21(2457)A [err] .© . (d4) Reaction of the Product of Examg}e ag
S with Trlethylamlne 2 -
' A mixture of 11.8 g of a 80% pure product
of Example gg’ and 3.34 g of triethylamine is heated
at 100°C for 10 minutes, then at 125°C for 10
minutes. The reaction mixture was cooled and worked
10 up as in (b) to give 8.14 g of a 76% pure product
" whrch corresponds to a 63% yield.
' (e) Reaction of the Product of Exam 4p1eﬁgg
w1th 2,6-Lutidine in the Presence of a Catalytlc'
amount of DBU - : . :
15 g A mixture of 5.0 g of product of Example ag
and 2.13 g of 2,6-1lutidine is heated at 143°C for 30
minutes. Two drops of DBU is added and the reaction
‘mixture is heated for additional 1 hour and 30 _
minutes, cooled and worked up as in (b) to give 4.23 | (:)-
20 g of the desired product. The reaction can also be '
'carried out .in excess of 2,6-lutidine and catalytic
amount of DBU without solvent or in the presence of
toluene as solvent giving similar results.

Example 15 _
25 o Preparation of diethyl 2-(difluoromethyl )-
4~-isopropyl-6- (trlfluoromethyl)-S 5-pyridinedicar-

boxxlate
- A mixture of 50.0 g (0.124 mole) of diethyl

_ 2, 6-b1s(tr1f1uoromethyl) ~1.4-dihydro-4~-isopropyl-3, 5~
30 pyrldlnedlcarboxylate, 18.87 g (0.124 mole) of DBU and
200 ml of THF is held at reflux for 18 hours and

poured into water and extracted with ether. The ether
extract is washed with diluted hydrochloric acig,
dried (MgsO4) and concentrated. The residue is
35  kugelrohr distilled at 1 torr to give 17.97 g (37.8%)
. of the desired product which is a 1iquid.,.n]%s 1.4465.



09-21(2457)A [err] 51 09-21(2457) A The fol |l owi ng exanpl es 12-27
illustrate a novel procedure of preparing conpounds of this invention
represented by the Fornmula ||. Exanple 12 5 - Preparation of
di et hyl 2-(difluoronethyl)-
4-ethyl -6-(trifluoronethyl)-3,5-pyridi nedlsc r boxyl atez&%%a?u)re of QLQSB g
(4.00 noles) of diethyl 2,6-bis(trifluoromethyl)-1,4- dlhydro 4- et hyl -
5 pyri di nedi carboxyl ate, 628 g (4.0 noles) of 10

1, 8-di azabi cycl cph&l 4. ﬁalurulecr&rempsm{ﬁtgnlmpd 500 rri of tetrahydrofuran
|s h at reflux Tor 19 h ur ol nﬂ% gg to a mxture of 2 kg of
I ce 250 m of concentr ﬁ§§ Jghléh g@ﬂ e organic.- | ayer is
separated and t he afowndis ¢ay53¢ i rBcted?65 N, 3% 500 ml of CH2C12

twice. The conbined organic . Example 16
5 | Preparation of diethyl 2-(difluoromethyl)-
J; 4-isobutyl- 6-(tr1f1uoromethy1)-3 s-pyrldlnedlcar-
boleate

- - A mixture of 10.0 g_(0;0240 mole) of diethyl
: 2,6-bis(trif1uoromethy1)-1,4—dihydro-4-isdbuty1-3,5--
10 pyridinedicarboxYlate, 3.65 g (0.0240 mole) of DBU and
150 ml of THF is held at reflux for 18 hours and
concentrated. The residue is dissolved in ether and
washed with diluted hydrochloric acid, dried (MgSO4)
and concentrated. The residue is kugelrohr distilled
. 15 at 0.1 tprr to give 4.80 g (50%) cf the desired
product as an oil, n%5.1.4436. '
Anal. Calc'd. for C,7H;oFsN;04:
) _ C, 51.39; H, 5.07; N, 3.53;
(i) Found: C, 51.35; H, 5.08; N, 3.51.
: 20 _ Example 17
' Preparation of diethyl 2-(difluoromethyl)-"
4- cyclopropyl-6-(trifluoromethyl)-3, Sfpyrldlnedl-
carboxylate
To a solution of 40 g (0.0916 mole) of
25 diethyl 2,6-bis(trifluoromethyl)~-2,6~-dihydroxy-
4-cyclopropyl-tetrahydropyran-3,5-dicarboxylate in
200 ml of THF is introduced 55.5 g (3.26 moles) of
ammonia. The reaction mixture is concentrated to give
38.5 g (96.7%) of a solid. A portion (28 g) of this |
30 material is stirred with 27.08 g (0.129 mole) of
trifluoroacetic anhydride for one day. The reaction
mixture is concentrated and diluted with ether. The
ether solution is washed with saturated sodium
bicarbonate, dried (MgSO,), and concentrated to give
35 21 g (81.3%) of an oil, n%5 1.4460. This oil is
identified as diethyl 2,6-bis(trifluoromethyl)-




materials are dried (MgSO4) and concentrated. The residue i,s kugel rohr
disbg led at 1 torr (pot tenperature of 150-160 [err]) to give 1158 ¢
(78¥5% of desired product, n5 1.4458. 20 Anal. Calc'd. [err] : C-
48.78; H, 4.37; N, 3.79; Found: .C, 48.75; H, 4.29; N, 3.72. Exanple 13
Preparati on of diet hyl 2-(difl uor oret hyl )56 09-21(2457)A
4-n-propyl -6-(trifluoronethyl)-3,5-pyridinedicarboxy- |ate A m xture of
20.0 g (0.05 nole) of diethyl

A BN RS T o i R A
hours, cool ed andppetied (2Bog)0BLfnthek bid whBeN50 mheof TAP- 24(2457)A (:)
o En o e hy SreStell bieR Bobald {otBiad gore ] RethREL SRRELT oo
12.4 g - ~ reaction mixture is held at reflux for 24 hours and
5 - concentrated. The re51due is stirred with water and
" extracted with ether. The ether extract is washed
with diluted HC1, dried (MgSO,), and concentrated.
The residue is crystalllzed to give 13 g (76.0 %) of
crude product. A portion (2.0 g) of this product is
10 récrystallized from petroleum ether at low temperature
to glve 1 17 g (85%) of de51red product m.p. 30-32°C.
Anal. Calc'd for 015H15F5N104. '
'_c, 50.40; H, 4.23; N, 3. 67;
_ . Found: C, 50. 48 H, 4. '32; N, 3.78.
- 15 ' In a manner s1m11ar to Example 12, other
unsymmetrlcal pyridine compounds of this invention are
prepared as 1nd1cated 1n Table 5.

o



(64.5% of the desired product, [err] 1.4436. 5 Anal. Calc'd. for [err]
.. C 50.13; H 4.73; N, 3.65; Found: C, 49.92; H 4.71, N 3.58. Exanple 14
Preparation of dinmethyl 2-(difluoromethyl)- 10
6-(trifluoronmethyl)-4-isobutyl-3,5-pyridinedicar- boxylate (a) React jgn of
the Product of Exanple gg with DBU A nix§0fe of 222323339 nole) 80 the
15 product of Exanple gg, 12.2 g (0.017 nole) of 96% pure DBU, and 100
m of THF is held at reflux for 3 days and poured into 250 m of 3 N HC .
‘The oil precipitate is extracted into ether (2 x 100 nl). The ether
extras{s are drired (MgSO4) and concentrated to 20 give 14.4 g of an oil
whi @ according to 1H NVR contained the desired product and acidic
products. This oil is dissolved in ether and extracted with 100 m of
saturated sodi um bi carbonate. The ether layer is dried (MySO4) and
-concentrated to give 8.9 g of an 25 oil which is 71% pure desired
product (by [err] NVWR). The sodi um bi carbonate extract is acidified
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wi th concentrated HCl to give an oil which is extracted into ether.. The
ether layer is dried (MySO4) and concentrated to give 4.8 g of a residue 30
‘whi ch cont ai ned nonocarboxylic acid and di carboxylic acid (9:1) derived
fromthe E ired product.. This residue i5Qreated QA2 (247X 0. 0217 nole)
of potass ‘carbonate, 20 m of nmethyl iodide, and 50 ml of acetone. The

m xture is held at reflux for 42 35 hours and concentrated. The residue
is treated with water and extracted with ether (2 x 100 m). The '
09-21(2457)A ether layer is dried and concentrated. The residue is.
kugelrohr distilled at 1 torr (pot tenperature of [err]) to give 5.1 g
(23.4% from Exanpl e gg) of the desired product as an oil, [err] 1.4478.8J
This product 5 crystallizes after standing, mp. [err]. Anal. Calc'd. =~
for [err] :"C, 48.79; H 4.37; N, 3.79; Found: C, 48.75; H, 4.39; N, 3.77.
The 71% pure desired: product descri bed
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10 previ ously was chromat ographed by HPLC using 3% et hyl

acet ate/ cycl ohexane as eluent to give an earlier fraction (0.79 g,
retention tine 7-8.5 mn) which was identified as nethyl

6- (di f | uor orret hyl ) - 4- (i so- Ji 09-21(2457)A =
butyl)-2-(trifluoronethyl)-3-pyridinecarb %Iate. The 15 second ,
fraction (retention time 8.5-18.5 min) is an additional 6.4 g (29.4%)?3
pure desired product, [err] 1.4474. (b) Reaction of the Product of Exanple
gg with Tributylam ne 20 A mxture of 38.9 g of a 80% pure
product of Exanple gg and 20.5 g of tributylam ne is heated to 1550C in 30
ninizéb The reaction m xture was cooled to 300C and diluted with 100 m of
t ol uéne. The tol uene solution is washed successively with 6 N 25

hydrochl oric acid, saturated sodi um bi carbonate, and brine, dried dnd
concentrated to give 36.4 g of a 73% pure product which corresponds to a
86% vyield. This reaction can also be carried out in excess of tributylam ne
(10 equivalent) giving essentially 30 simlar results. (c) Reaction of
fhe Product of Exanple gg with Tributylam ne in Tol uene
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A nmixture of 38.9 g of a 80% pure product of Exanple gg, 20.4 g of
tributylanine and 30 nl of 35 toluene is heated to [err] |n 40 mnutes
and held at [err] for 1 hour and 40 mi nutes. The reaction

09-21(2457)A mi xture is cool ed and wor ke as I%%gl(::éﬁ ve 36 3 g of a
76% pu f product which corresponds to a y| eld t‘%n of the
Product*of Exanple gg 5 - wth Triethylamne A mxture of 11.8 g of a 80%
pure product of Exanple gg and 3.34 g of triethylamne is heated at [err]
for 10 mnutes, then at [err] for 10 minutes. The reaction m xture was

cool ed and wor ked 10 up as in (b) to give 8.14 g of a 76% pure produ

whi ch corresponds to a 63%yield. (e) Reaction of the Product of Exanpl & g
with 2,6-Lutidine in the Presence of a Catal ytic Anount: of DBU 15

A mxture of 5.0 g of product of Exanple gg
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and 2.13 g of 2,6-lutidine is heated at 1430C for 30 m nutes. Two drops of
DBU is added and the reaction mxture is heated for additional 1 hour. and

30 minutes, cooled and worked up as in (b) to give 4.23 20 = g of the
desired product. The reaction can al so be arried out in excess of
2,6-1utidine and catal ytic anount of DBU wbf hout sol@@rRL(@45A he presence_*
of toluene as solvent giving simlar results. Exanple 15 25 Zg
Preparation of diethyl 2-(difluoronethyl)-

4-isopropyl -6-(trifluoronethyl)-3,5-pyridinedicar- boxylate A m xture of

50.0-g‘_0.124 nol e) of diethyl 2, 6-bi s( thyl)-1I
4-di f 0- 4-i sopropyl -3 Bﬁeparﬂ;omhmﬁchlmt@k@ﬂafnﬂ:ﬂinggﬂy4
mol e) of DBU and ,Ol ni ;{ 9:9 . s and poured

into water and e e T ; wershed with
dil uted hydrochlOi:EIEEﬂ&EEQEEEEEgEXli_End concentrated The residue is 35

kuggl roh\rmdlﬁtl Iled at 1 topg A%&u@éﬂ & 11 (B7g 800. 105 WM deds e
product e ts gediﬂ&éh&lé&%a&of in 55 ml of methylene chloride is

added 3.11 g (0.15 mole) of pyridinium chlorochromate.
The mixture is stirred for 2 hours. The methylene
chloride solution is decanted and filtered through a
10 silica gel column. The silica gel column is washed
with 200 ml of methylene'chloride. The combined
methylene chloride solution is concentrated at reduced
pressure at 20°C to give 3.7 g of a residue which is
_ 66 pure 2, 2—d1methy1butyraldehyde L
15 A mixture of the above aldehyde, 14 g
(0.076 mole) of ethyl trlfluoroacetoacetate, 0.5 ml of
_"plperldlne, and 50 ml of THF is held at reflux for 3
(j) days and cooled to room temperature. To the above THF
’ - solution is passed 36 g of ammonia in one hour. The
20 reaction mixture is stirred with 100 ml of water and
100 ml of ether. The ether layer is separated, dried,
and concentrated to give 14.9 g of a residue. The
residue is poured into a cold (10°C) mixture of 50 ml
concentrated sulfuric acid and 50 ml of methylene
25 chloride. The mixture is stirred for 10 minutes and
‘poured onto 300 g of crushed ice. The_methylene
chloride layer is separated, dried, and concentrated.
The residue is kugelrohr dlstllled at 0.4 torr. The
_ earlier fraction (pot temperature 90°C) is discarded.
30  The second fraction {(pot temperature 120°C) is 5.3 g
of an oil which is purified by HPLC using 10% ethyl
acetate/cyclohexene as eluent. The first fraction is
4.83 g of a syrup identified as diethyl 2,6-bis-
(trifluoromethyl)-1,4~dihydro-4-(2,2-dimethyl-
35 propyl)-3,5-pyridinedicarboxylate. A mixture of -

.



55 . 09'21(2457)A 66 Anal. Calc'd. for [érr] . C, 50.13; H, 4.73; N,
3.65; Found: C, 50.16; H, 4.76; N, 3.65. Exanple 16 5 :
Preparaﬂkbn of diethyl 2-(difluoronethyl)-

4-isobutyl -6-(trifluoronethyl)-3,5- pyr|d4@1§_d| car - w-xziezes'r\)m xture of :
10.0 g (0.0240 nol e) of diethyl

- 2,6-bis(trifluoronethyl)-1,4-di hydro-4-isobutyl-3,5- 10
pyrldlnedlcarboxylate (0.0240 nole) of DBU and 150 m of THF i's
held-at reflux 368318 h@u@@sgﬁuobéhc@ﬁt?heedbOVheSYEEPdub 43gdi ssol ved in

et her and WaSheﬂoVMhad'ﬁblieﬁ bfdnschaﬁalsoaﬁldofdmﬁdléeﬁéidaaé
concentrated. The

esi e%a gelroh distilled 15 at 0.1 torr to g|
4.80 g (50% off¢ u’tEle p$8 ﬁﬁta ‘aﬂnSFPtrfE?ﬁi] 1T1a§3’635¥m? Cal ¢' d.
for [err] : C &d.S€irtedwith NO3mME30fFOUNMECT, ahd. 850 mll &£08; N, 3.51.

§°(d, 1 oot (Siher and £iltE¥aEP! orAd BRep’ #11ePael £l 4dYlrates,

washed succes51vely w1th water, saturated sodium
bicarbonate, saturated sodlum chloride, dried, and
concentrated. The residue is kugelrohr distilled at
1 torr (pot temperature 130°C) to give 1.9 g of an
10 oil whlch 1s pur1f1ed by HPLC uslng 3% ethyl
| acetate/chlor1de as eluent. The earlier fraction is
~discarded. The second fraction affords 1. 49 of '
the desired product, nD5 1.4522.
Anal. Calc'd. for_C13H22F5N104
15 C, 52.55; H, 5.39; N, 3.40;
Found: C, 52.54; H, 5.42; N, 3.40.
The mono-acid compounds, represented by the Formula
III, are prepared by selective hydrolysis of dlester_ :
compounds of Formula 11 as illustrated by the : ' {:D
20 follow1ng examples of 28-37: ' ;
Example 28 :
Preparatlon of 2- (difluoromethyl)~-4-ethyl- -
6-(tr1fluoromethyl) 3, S-pyrldlnedlcarboxyllc acid,
S-ethyl ester
25 A mlxture of 18. 5 g (0. 050 mole) of the
__product of Example 12 3.3 g (0.072 mole) of 85%
potassium hydroxlde, and 100 ml of ethanol is stlrred
for 18 hours and poured 1nto water. The reaction
_ | mixture is extracted with 200 ml of ether. - The
30 agueous. layer is aCidified'with 50 ml of concentrated
_hydrochlorlc acid. The oily precipitate is extracted’
1nto ether (2 x 100 ml) and the ether extracts dried




4- cycl opropyl -6-(trifluoronethyl)-3,5-pyridinedi- carboxylate To a
solution of 40 g (0.0916 nole) of 25 di et hyl
2,6-bis(trifluoromethyl)-2,6-dihydroxy- ;

~4-cycl opropyl -t et rahydr opyr an- 3, 5-di car bo Late in o, THF is

I ntroduced 55.5 g (3.26 noles) of annnniaﬁ¥$he reaéﬁgéﬁnﬁégzﬂ&jis
concentrated to give 38.5 g (96.7% of a solid. A portion (28 g) of this 30
material is stirred with 27.08 g (0.129 nole) of trifluoroacetic anhydride

for one day. The b O & €rate&ONCERE I | with ethéle
The ethker sol utigﬂné?gl\)/vag?\%d é‘éﬁsat%at ed sodﬁﬁ%ﬁgrﬁinia%g%dri ed ¢
[

(MySBL¥, and conkef¥ystallize etherpetygheynether, £o)igive o]
(1).944216?.2 T?is 0il4i4 gdea4i?%¢doﬁst§%emésdréaqpf6a&¢%jfmlpucnmﬂ¢m20¢c.
-21(2457)A 4-c pr i4, 4di r@- pyridi ne- 3, 5-di carboxyl ate. A
portion (18 Q) 'SB§¥+ éhdf€%g¥h4€b$y5$£b1é treated with 6.82 g (0.0449
nol e) of DBY. The reactionCni4®u?@; B, RiWatNre#i16; for 24 hours and

Found: C, 45.77; H, 3.42; N, 4.09.
' _ - - Example 29 .
- o - Preparation of 2-gdifiubromethzl)-4-propxl-
6~ (trifluoromethyl )-3,5-pyridinedicarboxylic acid,
10 5~-ethyl ester '
A 500 ml flask .is charged with 32 g
(0.0835 mole) of the product of Example 13 and 150 ml
.of ethanol. 1In a separate flask, 5.51 g (0.0835 mole)
of 85% potassium hydroxide and 75 ml of water are
.15  combined. . The agueous KOH is poured into the 500 ml
flask and the mixture heated to reflux for 18 hours.
The reaction mixture is concentrated and stirred in

. water. The aqueous solution is acidified with
(:) _ concentrated HCl and extracted with ethyl ether. The_
20 organics are dried over anhydrous MgSO4, filtered, and

concentrated to yield 23.15 g (78%) of the desired
product, m.p. 98-100°C.
Anal. Calc'd. for C;4H;404N;Fs:
C, 47.32; H, 3.98; N, -3.94;
25 Found: C, 47.45; H, 3.99; N, 3.95.
'Example'30
_ Preparation of 2-(difluoromethyl)-4-iso-
butyl-6-(trifluoromethyl)-3,5~-pyridinedicarboxylic
acid, 5-methyl ester
30 | A mixture of 6.4 g (0.0173 mole) of the
product of Example 14, 1.2 g (0.0182 mole) of 85% KOH,
30 ml of methanol, and 2 ml of water is stirred for 2




5 concentrated. The residue is stirred-with water and.extracted with
-ether. The ether extract is washed with diluted HO, dried (MgS™), and
concentrated. The residue is crystallized to give 13 g (76.0 %9 of crude
product. A portion (2.0 g) of this product is 10 ‘recrystallized from
petrol eum ether at low tenperature to gi(@ 1.17 g oee2M(2dB570asi red product,
mp. . [err]. Anal. Calc'd. for [err] : C "50.40;; H 4.23; N, 3.67; Found: C
50.4875H, 4.32; N, 3.78. 15 In a manner simlar to Exanple 12,
ot her ~unsyrmetrical pyridine conmpounds of this invention are prepared as
i ndi cated in TAaYs snd copgentratef., (The residye was sti YAxb57) A
[err] | 200 ml of water and extracted with ether. The aqueous <:>
 layer is made acidic with concentrated HCl and the
oily precipitate is extracted into ether (2 x 100 ml).
5 The ether extracts are dried and concentrated to give
5.9 g of solid which is recrystallized from hexane to
give 4.9 g of the desired product as solid,
‘m.p. 100-102°C. |
| Anal. Calc'd. for C;4H; 4FsN;04:
.10 . C, 47.33; H, 3.97; N, 3.94;
Found: C, 47.40; H, 3.97; N, 3.90.
In a manner similar to Examples 28, 29, and
30, other 2-(difluoromethyl)-6-(trifluoromethyl)-3,
S5-pyridinedicarboxylic acid S5-ethyl esters of this
T 15 _inventibn are prepared as indicated in Table 6 by
~ hydrolysis of the listed starting material.

12



59 09-21(2457)A [err] 60 09-21(2457)A [err]
-61 09-21(2457) A Exanpl e 27 Preparation of diethyl
2- (di fluoronmethyl)- 4- (2,2-dinethy|propy|) 6- (trifluoronethyl) 3,

5- pyri di nedi car boxyl ate 5 sol uti (0.105 nDIe)
of 3, 3-dinethylbutanol in 20 m- of net hy e chl o?qr;d% ‘&‘é&&g‘d 3.11

(0.15 nole) of pyridihiunlchlorochronate The m xture is stirred for 2
hours. The nethylene chloride solution is decanted and-filtered through a

Table 6 - /5
| 3, 5-PYRIDINEDICARBOXYLIC ACID, 5-MONOESTERS

Ex. Starting Empirical

No. . Product Material Formula
5 31 2-(difluoromethyl )~ Ex. 15 Ci14H1 4F5N;04
4-isopropyl=-6-(tri-

- fluoromethyl)-3,5~
pyridinedicarboxylic
acid, 5-ethyl ester

10 32 2-{(difluoromethyl )~ Ex. 16 Ci15H;6FsN; 04
4-isobutyl~6-(tri-
fluoromethyl)-3,5-
pyridinedicarboxylic
acid, 5-ethyl ester

15 33 2-(difluoromethyl)- Ex. 20 Cis5H;6FsN;10Oy4
) 4-n~-butyl=-6-(tri-
fluoromethyl}-3,5-
pyrldlnedlcarboxyllc
acid, 5-ethyl ester

(:) 20 34 2-(difluoromethyl)- Ex. 17 C14H12FgN,04
- 4-cyclopropyl-6-(tri-

fluoromethyl)~3,5~

pyridinedicarboxylic

acid, 5-ethyl ester



- 10 silica gel colum. The silica gel colum is washed with 200 m of "
met hyl ene chl oride. The conbi ned nethyl ene chloride solution is
~.concentrated at reduced pressure at 200C to give 3.7 g of ‘a residue whi ch
‘. is 6B% pure 2, 2-di met hyl butyral dehyde. 1 09-21(2¢57YAure of the
above aldehyde 14 g (0.076 nole) of et - trifluoroacetoacetate, 0.5 m of
pi peridine, and 50 mM . of THF is held at reflux for 3 days and cooled to
roomtenperature. To the above THF solution is passed 36 g of ammonia in
one hour. The 20 reacti on mEable 6s(eentirnweddth 100 M of water and
100 m of ether. The ether layer is separated, dried, and concentrated,
give 14.9 g of a residue. The reeagye i's poured |nto a,cold [err] m xt}

of 50 ml concent®&ted sul®yPic aci®pand ,l_ RER LA chl ori de.
The nmixture i s—s¥@rreod for-90 ninutes—ar 5 490 EeWRIZ: ushed i ce.

The met hyl ene ¢ #grlde Iag& 55 separated |ed,4;ngsconq@pt§gied The
i due i T8

residue is kugel Tohr di st d at 0.4 torr. ghe e er fr tign (pot
tenperature [err]) is discarded. 30 The egcond tlon pgs tenperature -
[err]) is 5:3 g of. an oil which is purified by HPLC using 10% et hyl"

_ acetate/cyclohexg@e as el uent.. The44535t fragti onggs7o 48.55

B 4.37 4.51
N 3.79 3.66

10 33 83-85 C  48.79  48.86
oo H 4.37 4.36
N 3.79 3.71

34 113-115 C 47.60  47.67

: | | H  3.42 3.56

15 N 3.97 3.92



4.83 g of a syrup identified as diethyl 2,6-bis-
(trifluoronethyl)-1,4-di hydro-4-(2,2-di nethyl- 35
propyl ) -3, 5-pyri di nedi carboxyl ate. A m xture of- 09 21(2457)A 3.83 g
(0.0089 nole) of the above syrup, 1.41g (0,00 89 {? t&and 50 nl of.
THF is held at reflux for 20 hours and c entrated % e reSidue is -
.stirred wwth 100 mM of 6 NHO and 100 m of 5 ether -and filtered. The
ether filtrate is separated, washed successively with water, saturate
sodi um bi carbonate, saturated sodiable€hd ofdsietimlié®y, and concentr at eds
The gedi due is kugelrohr distilled at 1 torr (pot tenperature [err]) to
gi vese#9 g of an 10 oil which is purified by HPLC using 3% et hyl
acetate/ chlori de E¥- el uent. The earlier fractiStarting sc®meidricalhe second
fraction affordsMe4 g of 1thdPrRd¥gtd product Myterial 45Xormyld . Cal c' d.
for [err] : 15 35 (dlf%uoromeSthyl_:ll’)S 39 N 3 40; CFoandF% 0525 54; H,
5=' 42, N, %40' ' 'L}—-(!,-methylthloethyl)-_ 1aviens * _l

o-(trifluoromethyl)-

3,5-pyridinedi-

carboxylic acid,

S5-ethyl ester

10 36 2-~(difluoromethyl)- Ex. 24 C,3H;2FsN, 04
4-(methoxymethyl )~
6~(trifluoromethyl)-
3,5-pyridinedi-
carboxylic acid,
15 S5~ethyl ester

37 2~(difluoromethyl )- Ex. 21 Ci9H;gFgN,;04
4~cyclohexyl-6- _ 2
(trifluoromethyl)-
3,5~-pyridinedi-

20 carboxylic acid,

" S=-ethyl ester



The nono-aci d conpounds, represented by the Fornula 111, "are prepared by
sel ective hydrolysis of diester conpounds of Forrmula Il as illustrated by
~the 20 foll owi ng exanpl es of 28-37: Exanple 28 Preparation of
2-(difluoromethyl)-4-ethyl- 6-(trifluoronethyl)-3_3-pgyridi i carboxylic
acid,_5-et9%% ester 25 AN ure of°§82§(32%83850 nol e) of
t he produc f Exanple 12, 3.3 g (0.072 nole) of 85% potassi um hydr oxi de,
and 100 ml of ethanol is stirred for 18 hours and poured into water. The

reaction mxture is extracted w ghp2@0 nkcgktg heg) The 30 -aqueous | ayer
nrrareg y ; .

isacidified wwth 50 m of conce rochlorirc acid. The oily
precipitate is extracted into ether (2 x 100 m) and the ether extract 3w

dried: 09-21(24%7) A (MImQOp). and gg@rcentrated. Theangsigual solid is
iEgd (Féuray

recrystallized fygyn et her-petrol euntet heElemefftVe Ca Q% of the
desired product; mp. [erf].. -7 - , '
- 35 121.5-122.5 o 43.41 43.51
5 ' H 3.64 3.69
N 3.62 3.62
36 . 108-108.5 C 43.71 . 43.68
' H 3.39 3.45
N 3.92 3.88
10 37 88-91 C - 51.65 51.45
o : "H 4.59 4.58
N 3.54 3.60



Anal. Calc'd. for [err] : 5
C, 45.77; H 3.42; N, 4.09. Exanple 29 Preparation of

C, 45.76; H 3.54; N 4. 10 Found:

2- (dlfluoronethyl) 4-propyl - 6-(trifluoronethyl)-3,5- pyrldlnedlcarboxyllc
acid, 10 5-ethyl. ester A 500 m flask i chargecb#vlél A 0.0835 nol e)

of the product of Exanple 13 and 150 m o t hanol n
5.51 g (0.0835 nol e) of 85% pot assi um hydr-oxi de and 75

a separate fl ask,
m of water are 15

conbi ned. The aqueous KOH is poured into the 500 m flask and the m xture
heated to refl uxmﬁ@rpﬁﬂlaméaicifwoxﬁmimdé X firPotuldNC e il and- -

stir in water, ueous solutio conce rated HC
and fracted wi %ﬂvﬁﬁﬁfﬁ%e?ﬂ%r elﬁxéego“l’; %ija 3’%&? '
anhydrous [err],céompoends|, ofinfoxmmbant® htand t DI yasalrﬂ.mm'lgeq H}%thﬁ t he

ﬂfsgrgg p;gdUCt’falfbw{ﬁéréxaﬁﬂﬁés 5?J§8£h3f0r [err]
5 Example 38

C, 47.32; H 3.98;

H 399 N_3.95. Exanple 30

Preparation of-2,G-bls(;rlfluoromethylﬂ-

- 4-ethyl=3,5-pyridinedicarboxylic acid

. A single-necked flask is charged with 10 g

10

(0.025 mole) of the product of Example 1 and 100 ml of
10% aqueous KOH. The mixture is refluxed for 48 hours
and the aqueous mixture is extracted once with ethyl

ether. The water layer is acidified with concentrated

- HC1 and the organics are extracted twice with ether,

15

20 -

25

30

dried over MgSO,, and concentrated to give 2.73 g
(32.23%) of the desired product, m.p. 263- 269°C
{decomp. ).
Anal. Calc'd. for C;;H704N;Fg:
C, 39.87; H, 2.11; N, 4.22; F, 34.44;
Found: C, 39.92; H, 2.22; N, 4.17; F, 34.60.
| Example 39

: Preparation of 2-(difluoromethyl)-4-n-
propyl-6-(trifluoromethyl }-3,5-pyridinedicarboxylic

acid
A mixture of 20.1 g (0.0525 mole) of the
product of Example 13, 11.4 g of 85% KOH, and 100 ml
of methanol is held at reflux for 19 hours and
concentrated. The residue is treated with 200 ml of
water and extracted with ether. The agqueous layer is

' separated and acidified with 30 ml of concentrated

HCl. The oily precipitate is extracted into ether and
the ether extract is dried and concentrated. The -

8¢



Preparation of 2- (dlfluoronethyl ) -4-iso-
butvl -6-(trifluoromethyl)-3,5-pyridinedicarboxylic acid, 5 nethyl ester 30
A m xture of 6.4 g (0.0173 nole) of the product of Exanple 14, 1.2 g

0.0182 nole) of 85%KOH, 30 ml of nethafp), and is stirred
for éf 09-21(2457) A 75 days and concentrat ed. 1291471%’@‘;%43’6@%5 stirred
“wi'th 2000 of water and extracted with ether. The aqueous |ayer is made
acidic with concentrated HO and the oily precipitate is extracted into

ether (2 x 100 féemée 1sTf@cﬁ@@£1ﬁQé&C£§o@r@mf&fbﬁm%&Wtfat ed to

give 5.9 g of I|d Is_recry taJI| om hexane to lve 4.9 g of
the desired pro 2@%2) ﬁ & %’ﬁ? UCHH, | Ry “Jerr] : 10

C, 47.33; H 3.236. 5?c3_94 Found C, 47.40; H, 3.97; N, 3,90. In a manner
osimlar to Exang) ef 28a14Pa. 36k ¢4 ,H; oFsNO, |
5 ~C, 44.05; H, 3.08; N, 4.28;
' Found: C, 43.92; H, 2.98; N, 4.19.
The combined mother:liqﬁpr is concentrated
and the residue treated with 10 g of KOH, 50 ml of
';'methanolj and 2 ml of water as described above to give.
10 an additional 2.2 ¢g (12.8%) of the desired product.
' ' - Example 40
Preparation of 6- (d1f1uoromethyl)-4-

ethyl-z-(trlfluoromethy;)~3lSepyrldlnedlcarboxylic

‘15 A 1-liter flask is charged with 60 g
(0.163 mole) of the product of Example 12 and 200 ml
of methyl alcohol. 1In another flask, 150 ml of water

~and 21.52 g (0.326 mole) of potassium hydroxide are _
combined. The agueous KOH is poured into the 1l-liter -(:} '

20 flask and the mixture is heated to reflux overnight.. h
The reaction mixture is coqied and extracted once with
ethyl ether. The agueous layer is acidified with
concentrated hydrochloric acid and extracted with

_ éthyl ether. The organics are dried on anhydrous

25 magnesium sulfate, filtered, and concentrated to yield

| 26.72 g (52%) of the desired product, m.p. 237-239°C.
Anal. Calc'd. for C;;HgO4N;Fs: o
| 'C, 42.17; H, 2.55; N, 4.47;
Found: C, 43.29; H, 2.81; N, 4.34.

30 In a manner similar to Examples 39 and 40,
other unsymmetrical pyridinedicarboxylic acids of this
invention are prepared as indicated in Table 7 |
utilizing the starting material listed in Table 7.



30, other 2-(dif|uoronethyl)-6-(frif|uoronethyl) 3, 5-pyridinedicarboxylic

acid 5-ethyl esters of this 15 I nvention are prepared as indicated |n
Table 6 by hydrolysis of the listed starting material. 65 .
09-21(2457) A Table 6 3, 5--PYRI DI NEDI CARBOXYLI C.ACI D, 5- MONOCESTERS Ex. -~ '82
Starting Enpirical No. Product =7}~ MR-33 @457 ) Formula 5,
31 2- (di fluoronethyl)- Ex. 15 [err] 4-isopropyl-6-(tri- )
fl uoronet hyl)-3,5- pyridinedicarboxylic acid, 5-ethyl ester 10 32
2- (difluoronethyl) Ex. 16 [err] 45i.spbutyl-6-(tri- :
fl uogdmget hyl ) - 3, 5- pyri di nedi carboxylic —>b5-ethyl ester 15 33
2- (dixgdéuor onet hyl ) - Ex. 20 [err] :
Ex. Starting Empirical
~_No. ____Product ' Material Formula
41 2-(difluoromethyl )~ Ex. 15 C12H10FsN;104
5 4-isopropyl-~6-(tri- -
fluoromethyl)~-3, 5~
pyridinedicarboxylic
acid _ :

- . 42 2—(d_ifluoromethy1)- Ex. 24 Cy11HgFsN; Og
10 4-methoxymethyl=-6-
(trifluoromethyl)-
3,5-pyridinedi-
carboxylic acid

43 2=(difluoromethyl)- Ex. 14 C;3H;2F5N;0,4
15 4~isobutyl-6-(tri- : ‘
fluoromethyl)-3,5-
pyridinedicarboxylic
acid



_4-n-butyl-6-(trf- fl uoronet hyl)-3, 5- pyridinedicarboxylic.acid, 5- et hyl
ester 20 34 2-(difluoronethyl)- Ex. 17 ferr]
- 4-cycl opropyl -6-(tri- fluoronethyl)-3,5- pyridinedicarboxylic acid, 5-ethyl

ester - 09-21(2457)A Table 6 (continued) Ex. ' mg{.ﬁl Berr]
Ang¥sis No. T El enentZ &l ¢ d% ORodh&e#37)A ~  g0-87
G ~47.33  47.56 5 - H ~ 3.97 4.19 N
3.94  3.62 32 | 1. 4453 C 48.79 48.55 H 4. 37
4.51 N .79 .66 1 - 48.7 .
EX. m.p. n2% ___ Analysis _
No. ~ec Element Calc'dXZ Found%
a1 278 (dec) C  44.05  43.99
5 : H 3.08 3.10
N 4.28 4.24
42 243-247 'C 40.14 39.95
' H 2.45 2.66
_ N 4.26 4.22
10 - 43  219-219.5 'c 45.76  45.66
| - H 3.54 3.57 -
N 4.10 4.08




H  4.37 4.36 N 3.79 3. 71 34 113-115 ' C 47.60
47.67 H 3.42 3.56 15 N 3 97 . .
3.92 67 09-21(2457) A Tabl e 6 (continued) Ex.

Starting Enpirical No. : Pr oduct Mat eri al Fornula 35
2-(difluoromethyl)-  Ex. 23  [err] S 7 - 40922£2457 A oet hyl ) - 3%
o-(trifluoronethyl)- 3,5-pyridinedi- carboxylic acid, 5-ethyl ester 10

36 2- (di fluoronet hyl) - Ex. 24 [err] 4-(nethoxynethyl)-

6- (trlfluoronﬁkhym%no ac1dp¥5ig%93es and’ OXXRECcﬁiggides in this
_(:) invention represented by the Formula IV and VI are
prepared from the corresponding mono acids and diacids
as illustrated by the following Examples 44-51:
S ' S Example 44
Preparation of ethyl 5-chlorocarbonyl-6-(di-
fluoromethyl)-4-1sopropy1 2-(tr1f1uoromethy1)-pyrldlne-
3-carboxylate - '
A mixture of 3.72 g (0.105 mole) of the
10 product of Example 31 and 50 ml of thionyl chloride is
held at reflux for 18 hours and concentrated in vacuo
to give 3.8 g (97%) of the desired product as an oil,

nZs 1.4570. ,
Anal. Calc'd. for C;4H;3Cl1;FsNOg: _
15 C, 45.00; H, 3.51; N, 3.75;

Found: C, 45.10; H, 3.53; N, 3.68.

In a manner similar to Example 44, other
2N monoacid chlorides and diacid chlorides of this
'i:) invention are prepared from the indicated startlng

20 materials and listed in Table 8.



15 5-ethyl ester 37  2-(difluoronethyl)-  ‘Ex. 21  [err]
4-c8§iohexy|-6-ﬁ(trifluoronethyl)- 3, 5-pyridinedi- 20 '

carboxylic ‘acid, 5-ethyl ester 79 - , 68
09-21(2457) A Table 6 (continued) Ex np. [err
- Anal'ysi s No. Elenen77ﬂ%alc'd9§5F%aﬁa@§§3A

121.5-122.5 ' C 43. 41 43.51 5

H 3.64 3.69 N 3.62 - 3.62 36 108-108.5 - C

43.71  43.68 H 3.39  3.45 N 728182 3.88 10 37

88-91 C .51.65 51 45 .59 4.58 N 3.54 €:>

3.60 ' : ' _ o : £
; : . Ex. o Startlng Empirical il

No. . ____Product : Material Formula -

45 6-(diflu0r0methY1)-4' Ex. 40 C,s 1H602N1F5C12
5 . ethyl-2-(trifluoro- _
: ) - methyl)=-3,5=-pyridine~ .
~ dicarboxylic diacid
- chloride

46 = ethyl S5-chloro- Ex. 28 C;3H;103N;FsCl
10 ~ carbonyl-6-(difluoro- - .
o - methyl )-4-ethyl-2-
(trifluoromethyl )-3-
pyrldlnecarboxylate

: 47 ethyl 5-chloro- Ex. 29 Ci14H; 303N F5C1
15 ' carbonyl~6-(difluoro- _ : :
methyl )-4-propyl-2-
(trifluoromethyl)-3-
pyridinecarboxylate

48 2,6-bis(trifluoro- Ex. 38 Cs 1.H502N1 FgCl,
20 methyl )-4-ethyl-~3, 5~
~ pyridinedicarboxylic
acid diacid chloride




- 69 09- 21(2457)A The pyri di nedi car boxyI ic acids of Formula Vin this:

i nvention are prepared by conplete hydrolysis of conpounds of Fornula (D)
and |l as illustrated by the follow ng exanples of 38-43. 5

Exanpl e 38 Preparation. of 2,6-bis(trifluordgéthyl-)-09-21(2457)A o
4- et'hyl - 3, 5- pyri di nedi carboxyl ic acid A singre-necked flask is charged V\ntUH“
10 g (0.025 nole) of the product of Exanple 1 and 100 m of 10 10% :
aqueous KOH.  The mixture is reflu or_438 hours apd the aqueous m xture
is extracted once with ethyl etherm—vﬁ g ‘P% acidified with
conc@ ated HA and the organics are extract ed tWI ce with ether, dried
over’ and co ntrated,to gi ve 3 g 15 1é)f the desired
product , mp 263- 0C (decocg : S r—— S CAFD Q- 87; H,
2.11; N, 4.22; FWFOU‘H‘U‘-CW 2. 22, N—#&-tf, Z ..

1.4706 c 37.74 37.83
5 H 1.73 2.12
| | N 4.00 3.70

46 .~ 1.4583 c 43.45 43.60

H 3.06 3.09

) N 3.89 3.91

10 47 33-34 c 44.99 45.02
H 3.48 3.52

N 3.74 3.71

48 1.4509 c 35.90 36.05

H 1.37 1.43

N 3.81 3.73

15



200 - ' Exanpl e 39 Preparation of

2- (di fluoronethyl)-4-n- propyl-6-(trifluoronethyl)-3,5- pyrldlnedlcarboxyllc
acid A mxture of 20.1 g (0.0525 nole) of the 25 product of Exanple 13,
11.4 g of 85% KOH, and 100 m  of nethané? is held ag 2e{2457§Rr 19 hours
G- concentrated. The residue is treated W th 200 of water and extracted
wth ether. The aqueous |ayer is. separated and aC|d|f|ed with 30 m of
concentrated 30 HCl . The oily precipitate is extracted into ether and
the ether extract is dried and coBakher8t ¢édontrhnued) 81

09-21(2457)A residue is recrystalllzed fromchloroformto give 4.2 9 (2

of the desired prgguct mp. 235.5- [err]. Anagtagaiﬁgd §ﬁ51£f551 5 8
C, 44.05; H 3.08yolN, 4.28; FpysductC 43. 92, MaterP81 N Fodfluldhe
conbi ned nDther‘TTﬁﬁﬁ‘ IS concentrated.
49  ethyl 5-(chloro- " EX. 33 C;gH;5C1;FgN;03
5 o .carbonyl )-4-n-butyl-

6=(difluoromethyl)-

2-(trifluoromethyl)-

3-pyridinecarboxylate

- 50 ethyl S5~(chloro~ Ex. 34 C3;4H;1C1,FsN;0;5
10 carbonyl )-4-cyclo-
o propyl=-6-(difluoro-
methyl )-2-(trifluoro-
methyl)-3-pyridine-~
carboxylate

15 51  2-(difluoromethyl)~ Ex. 39 C;2HgO,N F5Cl,
S 4-propyl-6-(tri- _
fluoromethyl)-3,5-
pyrldlnedlcarboxyllc
acid diacid chloride




and the residue treated wwth 10 g of KOH, 50 ml of nethanol, and 2 m of

wat er as descri bed above to give 10 an additional 2.2 g (12.8% of the
desired product. Exanple 40 Preparation of 6-(difluoronethyl)-4-
ethyl-2-(trifluoronethyl)-3,5-pyridinedicarboxylic acid 15

1-liter flask is charged with 60 g (0.163- e) - of 09e23{3845G1)Aof Exanplas
12 and 200 m of methyl alcohol. In another flask, 150 ml of water and 8
21.52 g (0.326 nole) of potaSS|un1hydrOX|de are conbined. The aqueous KOH
is poured into the 1-liter 20 3%%&#239 t he nlxt re is heated to reflux -
overpight. The reaction mXture is )ed once wth ethyl

eth The aqueous layer is acidified with concentrated hydrochl oric acid
and extracted withggfhyl ether, The qpganics are drisedy -.nhydrous 25
magnesi um sul f.at e, dltered '}d conc tralﬁ > 39 of the
desired product, mmrp.—ferr] —AmTal . “Cattd. . x 2. 55;
N, 4.47; Found: C, g83.29; Hgexgll; N, 4.34. 30¢ 46.47 Ig,@ g;;manner

-s1n1|ar to EBxanples 39 and 40, H 3.90 = 3.78
. N 3.61 _' 3.58

50 ~ 53=-54 c 45.24 45 .24

: H 2.98 3.01

| N 3.77 - 3.78

10 51 1.4713 C  39.58  39.61

. ' H "2.21 2.34

N - 3.85 3.50




ot her unsynnetrfcal'pyridinedicafboxylic acids of this invention are
prepared as indicated in Table 7 utilizing the starting material listed in
Tabl e 7. 09-21(2457)A Table 7 Ex. Starting

Enpi ri cal No. Pr oduct rial :
2-(diflug@methyl)-  Ex. 15 [err] 55@8 | ogzg;ﬁsgaw-a (tri--
fluoronethyl )-3, 5- pyridinedicarboxyl ic acid 42 2- (di fluoronethyl)-

Ex. 24 [err] 10 : - 4- et hoxynet hyl -6- (trifluoronethyl) - 3

, 5-pyridi nedi - carboxylic acid 43 u onethyl) - Ex. 14 [err]

4-isobutyl-6-(tri- fluoromethyl )-3, 5!?""@&’&'e 52 -'
Preparation of 3-ethyl S-methyl ngdl- g:}

fluoromethyll-4-propyl-2 (t:lfluoromethyl)-s,
S-pyrldlnedlcarboxg;ate '
5 " A mixture of 5.0 g of the product of
_ Example 47 and 100 ml of methanol is held at reflux
for 18 hours and concentrated. The residue is
dissolved in ether. The ether solution is washed with
_ adueous.saturatéd sodium bicarbonate, dried, and
10  concentrated to give 2.37 g (48%) of the desired
product as an oil, n2s 1.4428.
Anal. Calc'd. for Cy;3H;gFgN;04:
C, 48.92; H, 4.11; N, 3.80;
_ Found: C, 49.00; H, 4.13; N, 3.76.
. 15 Example 53
Preparation of 3-ethyl S-methyl 6-(di-
fluoromethyl )-4-isopropyl-2- (tr1f1uoromet4yl)-3,
S5-pyridinedicarboxylate _
A mixture of 2.8 g (0.0074 mole) of the c:}i
20 - product of Example 44 and 60 ml of methanol is held at “
' reflux for 3 hours and concentrated to give 1.61 g
(59%) of the desired product as an oil, n%s 1.4483.
Anal. Calc'd. for C;sH;¢FsN;04:
C, 48.79; H, 4.37; N, 3.79;
25 " Found: C, 48.69; H, 4.41; N, 3.75.
~ Example 54
Preparation of 3-methyl S5-ethyl 2-(di-~
fluoromethyl )~4-isobutyl-6-(trifluoromethyl)-3,
. 5-pyridinedicarboxylate
30 A mixture of 10 g (0.0270 mole) of the
product of Example 32 and 100 ml of thionyl chloride
is held at reflux overnight and concentrated to give a
residue (9.59 g). A portion (5.03 g) of this residue




pyri di nedi car boxyl ic acid 72 . 09- 21(2457) A Table 7 .(conti nued)

m p. Jerr] Anal ysi s No. [err] El enent
Cal ¢c' d% Found% 41 278 (dec) C 44.05 43.99 5
H - 3.08 3.10 N 4.28 4.24 42 243- 247 o " C
40.14  39.95 H = 2.45 2.66 N Z%6 40922102457)A3
219-219.5 C 45..76 45. 66 H 3.54 . 3.57 N 4.10°
4.08 09-21(2457)A 84 The nmono acid chlorides and diacid
chlorides in this
N is held at reflux with 50 ml of methanol for 3 hours
(;) and concentrated. The residue (3.72 g) is kugelrohr

.distilled to give 2.83 g (56.3%) of the desired
product as an oil, n2® .1.4453.
5 Anal. Calc'd. for C;¢H;gFgN;04: _
_ C, 50.13; H, 4.73; N, 3.65;
Found: C, 49.91; H, 4.87; N, 3.43.
Example 55 _
o Prgparatlon of 3-ethyl S-methyl 4-cyclo—
10 propyl=-6~-(difluoromethyl )-2-~ (tr1f1uoromethy1)-3
S5-pyridinedicarboxylate
A mixture of 3.0 g (0 008 mole) of the
product of Example 50 and 30 ml of methanol is held at
reflux for 1.5 hours and concentrated. The residue
15 = (2.81 g) is recrystallized from pétroleum ether to -
give 1.85 g (63.1%) of the desired product as a white
solid, m.p.61-63°C.

O o Anal. Calc'd. for C;g5H;4FgN;04:
C, 49.05; H, 3.84; N, 3.81;
20 _ Found: C, 48.99; H, 3.88; N, 3.79.

_ A second crop (0.69 g, 23.5%) is also
isolated from the mother liquor, m.p. 49-52°C.
EXample 56
Preparation of dimethyl-2, 6-bls(tr1fluoro-
25 methyl )~4-ethyl-3,5-pyridinedicarboxylate _
To 70 ml of methanol in a 500 ml flask is
added 5 g (0.0136 mole) of product of Example 48. The
. reaction mixture is heated to reflux and refluxed for
9 hours. The mixture is concentrated, diluted with
. 30 ethyl ether, washed with aqueous saturated sodium

Ex.

9



~inventioen represented by the Formula IV and VI are prepaféd fromthe

correspondi ng nono acids and diacids as illustrated by the foll ow ng
Exanpdii 44-51: 5 ' Exanpl e 44 Preparation of ethyl
5:.chl car bonyl - 6- (di - '

fT uorgmet hyl ) - 4-i sopropyl - 2- (trifl uor omeih.) - pyri fén 3 oxylate A

m xture of 3.72 g (0.105 nole) of the 10 duct o?éEg%ﬂ%?%ﬁgg and 50 m of
thionyl chloride is held at reflux for 18 hours and concentrated in vacuo-
to glve 3.8 g (97% of the desired product as an oil, [err] 1.4570. Anal.

Calc'd. for [erb:}can.'ﬁonate solutibn45dﬁﬂedl-h.n3a1511ydfbu§ ﬂéscfom C, @

45.10; H, 3.53; | a e 44 nonoacAdys
chl ori des and fam%‘%gér?dg%%@?il% :Ignn {1? %?1 %fr%b e%‘?ﬁ’e’ae rom the 7%
i ndi cat ed st ar tRFRAVEE el R i A3-4NhWC1tisted in Table

09- 21( 2457)A Anal. Calc'd. for. C13H1104N1F6.

5 C, 43.45; H, 3.06; N, 3.89;
Found: C, 43.57; H, 3.06; N, 3.86.
In a manner similar to the prdcedure of
Examples 52-56 above, other novel compounds of this
invention are prepared. As noted above with respect
10 to Table 4, having due regard for the starting

material substituted and reaction conditions,_suitabie
to the reactants émployed, additional examples are
provided as noted in Table 9 below. |



Tabl e 8 Ex. | ‘Starting Enpirical No.

Pr oduct : Mat eri al Formul a 45 6- (di fl uoromethyl)-4- Ex. 40
[err] 5 ethyl-2-(trifluoro- nethyl)-3,5-pyridine- dicarboxylic
di-acid chloride 46 et hyl 5-chloro- Ex. 28 [err] 10 . -

carbonyl -6- (di fl uoro- nethyl)-4-ethyl-2- QqufluorO@@Lbykk437)A

pyri di necar boxyl ate 47 ethyl 5-chloro- *° Ex. 29 [err] 15
car bonyl - 6- (di fl uoro- nethyl)-4-propyl-2- (trifluoronethyl)-3-

pyri di necar boxyl ate 48 2,6-bis(trifluoro- Ex. 38 [err] 20
neth%EZ}4-ethyl-3,5- pyri di nedi car boxyl i @akdied &di aci d chl ori de

“ MIXED ESTERS OF 3, S5~-PYRIDINEDICARBOXYLIC ACIDS
L : :

-~

Ex. Starting | : _ o Empirical
No. Material Reactant Product : Formula

5 57 Ex. 46 iso- S5~-ethyl 3~iso- Ci1eH; 804N Fs
propanol propyl-2-(difluoro-
- methyl)=-4-ethyl-6-
(trifluoromethyl)-
_ _ 3,5-pyridinedi-
10 : : carboxylate

58 Ex. 45 butanol dibutyl 6-(di- C;gHz404N;Fg
, ' fluoromethyl )~4-
- : ethyl-2-(tri-
fluoromethyl )~
‘15 3,5-pyridine-
: dicarboxylate

59 Ex. 45 methanol dimethyl 2-(di~ C,3H;204N;F;5
' - -fluoromethyl )=4- -
ethyl-6~(tri-
_ 20 . _ fluoromethyl )~
N 3,5-pyridinedi-
:{j) ' carboxylate

. 60 Ex. 48 iso- bis(isopropyl) C17H; 904N Fg
propanol 2,6-bis(trifluoro-
25 methyl )-4-ethyl~
3,5-pyridinedi-~
carboxylate



75
[err
1.47
2.12
3.06
44.9
C

'3.81

09- 21( 2457) A

_ m p. '
] Anal ysi s No. [err] El enent Calc' d% Found% 45
06 C 37.74 37.83 5 - _ H 1.73
N __ 4.00 3.70-46 %é?ﬁi? . C  43.45 43.60 H '
Jd33.09 N 3.89 13.91 10 7. A2 (2457)A C |
9 45. 02 H 3.48 3.52 N 3.74 3.71 48 1. 4509
35.90 36.05 H 1.37 1.43 15 N
3.73 09-21(2457) A Table 8 contlnued)
Tab (continued) (:>
EX. m.p. n%s Analysis
No. °C Element Calc'd4 Foundy
57 1.4440 o 50.13 50.21
5 H 4.69 4.72
: _ N 3.65 3.66
58 1.4467 C 53.65 53.05
' H 5.69 5.55
N 3.29 3.37
10 59 47-49 C 45.74 45.79
: . H 3.51 3.57
N 4.10 4.07
60 46-49 C 49.15 49.21
: . H 4.57 4.63
15 N 3.37 3.37

86 Table 8 (continued) Ex..




Ex Starting Enpirical No. Pr oduct

Mat eri al Formul a 49 et hyl 5-(chl oro- Ex. 33 [err] 5
carbonyl)-4-n-butyl- 6-(difluoromethyl)- 2-(trifluoronethyl)-
3- pyri di necar boxyl ate 50 et hyl - 5-(chl oro- Ex. 34 Jerr] ‘10
carbonyl ) -4-cycl o- propyl -6-(difluoro- netigP)-2-(t Q9422457 )A o
nmet hyl ) - 3- pyri di ne- carboxylate 15 51 2-(di fluoronethyl)- o ,Ex. 39
[err] 4-propyl-6-(tri- fluoronethyl)-3,5- pyridinedicarboxylié“aciduéiacid
e 6 o 002U A TR (EERLNER) -
o Ex. Starting Empirical
No. Material Reactant Product Formula
61 Ex. 46 allyl 3-ethyl 5~(2- Ci16H1604N;F;
5 alcohol propenyl) 6-di- :
= fluoromethyl)~-4-
ethyl=-2-(trifluoro-
methyl)-3, 5~

- _ : ' pyridinedicarboxylate

10 62 Ex. 46 2-chloro 5-ethyl 3-(2~ CisH;y 5°4N1F5C11
: ethanol chloroethyl) 2-
(difluoromethyl)- .
4-ethyl=-6-(trifluoro-
. . methyl)-3,5~-
15 pyridinedicarboxylate

63 Ex. 46 methyl 3-ethyl 5-methyl C,; H;,04N;Fs
: : alcohol 6~(difluoromethyl)-
4-ethyl-2~(trifluoro-
. methyl)~-3,5- '
20 pyridinedicarboxylate

o 64 Ex. 46 2-fluoro 3-ethyl 5-(2~- ¢15H15F5N104
‘{:) ethanol fluoroethyl) 6-(di-
St _ " fluoromethyl )-4-
ethyl-2-(trifluoro-
25 methyl)-3,5-pyridine~-
_ dicarboxylate



Ex. m p. [err] . ~ ‘Anal ysis No. -~ 0o¢

El enent Calc'd% Found% 49. - 46-48 : C 46. 47 46.33 5
H 3.90 3.78 N 3.61 3.58 50 53-54 C

45. 24 45. 24 H 2.98 3.01 N AT 3.78 10 51

1.4713 __ C  39.58 39.61 H 2.3k 2. 99-Bi1 (2453 )85 3.50

89 95_ : 78 09-21(2457) A Exanpl e 52 Preparation

of 3-ethyl 5-nmethyl 6-(di- fluoromethyl)-4-propyl-2-(trifluoronethyl)-3,

5- pyri di nedi car boxyl ate 5 A mxture of 5.0-g of the product of

Exanpl e 47 and 100 m of met hanoEabdend dcentianed) for 18 hours and |
concentrated. The residue is dissolved in ether. The ether solution is ‘s
washed with ' '

Ex. m.p. . n%s Ana1151s _
- No. °C : Element Calc'd4 Foundy
61 . 1.4525 . C 50.39 50.34
5 . | H 4.19 4.22
N 3.67 3.66
62 '1.4570 C  44.62 44.48
H 3.71 3.76
N 3.47 3.40
10 63 - 1.4448 C  47.32  47.23
| o H 3.94 3.99
o | N 3.94 3.92
64 1.4459 c 46.52 46.76
| | . H 3.90 4.20
15 N 3.62 3.64



aqueous saturated sodi um bi carbonate, dried, and 10 concentrated to give
2.37 g (48% of the desired product as an oil, [err] 1.4428. Anal. Calc'd.,
for [err] : C 48.92; H 4.11; N, 3.80; Found: C, 49.00; H, 4.13; N, 3.76.
15 Exanpl e 53 aration of 3-ethyl 5-nethyl

6- (di - fluoronmethyl)-4-isopropyl - (tr|fkéggonethypﬁrgi(2457)A _
5-pyridi nedi car boxyl ate A nixture of 2.8 g (0.0074 nole) of the 20 "+~ §§
product of Exanple 44 and 60 nml of methanol is held at reflux for 3 hours

and concentrated to give 1.61 g (59%. of the desired product as an oi
[err}~].4483. Anal. Calc'd. for | le 9 (cpmtigued) 4 37. N, 3.79: 25

Fou C 48. 69;_ H, g 3.75. Exanple 54 Preparation o plgg%h

5ethy| 2- (di iﬁ@ 4- 6-(tri r nethyl)

5- pyri di nedi car@wy 1 ﬂesa%l:%% Arﬂﬂrwtg[élrﬁ'tg%—ie—g» of

the product of %ﬁﬁp'fx 3249a“d WA HENG FUthg1 St -C, o, sFsN; 04
S 4-n-butyl-6-(di-

i ' : fluoromethyl)-2-
(trifluoromethyl)-
3,5-pyridinedi-
carboxylate

10 66 = Ex. 49 2,2,2- 3-ethyl 5-(2,2,2-C;7H,7FgN;04
_ tri- trifluoroethyl)-
fluoro- 4-n-butyl-6-(di-
ethanol fluoromethyl)-
' : ' - 3,5-pyridinedi-
15 —_— ' carboxylate

67 Ex. 51 = methanol dimethyl 2-(di- C;4H;4FgN;04
. fluoromethyl )-4- oo -
n-propyl-=6-(tri-
- fluoromethyl)-
20 ) ' - 3,5-pyridinedi-~
: carboxylate

68 Ex. 51 n- ] dipropyl 2-(di- Cy3gH22FsN;04
propanocl fluoromethyl)-4-
' n~-propyl-6-(tri-
25 . _ fluoromethyl )-
3,5-pyridinedi~-
carboxylate

~



is held at reflux overnight and concentrated to give a residue (9.59 g). A
portion (5.03 g) of this residue 09-21(2457)A is held at reflux with 50
m of methanol for 3 hours and concentrated. The residue (3.72 g) is
ggugelrohr distilled to give 2.83 g (56.3% of the desired product as an
[err] 1.4453. 5 Anal . Calc'd. #b€-[err] 09€21¢R432)AH 4.73; N,
3.65; .Found: C, 49.91; H, 4.87; N, 3.43. anpl e 55 Preparation of 3-ethyl
5- nethyl 4-cycl o- 10 propyl - 6- (dlfluoronethyl) 2-(trifluoronethyl)-3,
5- pyri di nedi carboxylate A mixture of 3.0 g (0.008 nole) of the product of '
Exanpl e 50 and 30 m .of nethanol_ER_EeEd(EPnFéPPQQ)for 1.5 hours and !

concentrated. The residue 15 (2.81 g) is recrystallized fron1petro|i h
ether to give 1. 85 g (63.1% of _ tige desired prod ct 834 white solid, mp.
[err] : Ex N & nD xn Y g
No. °c Element Calc dz Found®
65 . 1.4465 C 50.13  49.97
5 : H 4.73 4.77
N 3.65 3.64
66 '37-38 Cc 45.24 45.69
- H  3.80 3.86
| N 3.10 3.14
10 67 . 1.4435 ©  52.55  52.59
- S - H 5.39 5.28
- N 3.40 3.37
68 _l1.4451 C 52.55 '52.59
| | .H 5.39 5.28
- N 3.40 3.37 -

15



Anal. Calc'd. for [err] : C, 49.05; H .3.84; N, 3.81; 20 . Found: C,
48.99; H, 3.88; N, 3.79. A second crop (0.69 g, 23.59% is also isolated
fromthe nother liquor, mp. [err]. EXanple 56 Preparation of 3
di met hyl -2, 6-bi s(trifluoro- 25 net hyl ) - 4- et hyl - 3, 5- pyrldlnedlcarboxylaté;
To 70 m of nmethanol in a 500 M flask is Zﬁded 5 000Q291345mgphe) of

product of Exanple 48. The reaction n1xt Is heated to reflux and

refluxed for 9 hours. The mixture is concentrated, diluted with 30 et hyl
et her, washed wi th aqueous saturated sodium 91 09-21(2457) A bi carbonate
sol utf dried in-anhydrous MJSH, anExempdent®ated to yield 3.3 g (68%.

‘éf 23 4595H eg 8%0";{]‘“3 g"g&’re[p%rféud%\“@f 3-5$1ds -in%fth_[ﬁr ol (a3
fluoromethxl)-4-1sobuty1-6-(trlfluoromethgl)-3
5-pyridinecarboxylate

5 A mixture of 2.9 g (0.00817 mole) of the
product of Example 30, 11 g (0.0705 mole) of ethyl
iodide, 1.3 g (0.00942 mole) of potassium carbonate,
and 50 ml of acetone is held at reflux for 4 hours and
concentrated. The residue is treated with 200 ml of

10 water and extracted with 50 ml of ether twice. The
' ether extracts are washed once with 50 ml of sodium
bicarbonate, dried (MgsO4), énd concentrated to give
an oil which is kugelrohr distilled at 2 torr (pot
temperature 130°C) to give 3. 0 g (98%) of the desired
1s product as a liquid, n%s 1.4469.
- Anal. Calc'd. for C;gH;gFsN;04:
C, 50.13; H, 4.73; N, 3.65;
O S _Found: C, 50.19; H, 4.78; N, 3.56.
In a manner similar to the procedure of
20  Example 69, other pyridinedicarboxylates of this
invention are prepared. As noted above with respect
~to Table 4, having due regard for the starting
material substituted and reaction conditions suitable
to the reactants employed, additional examples are
25 provided as noted in Table 10.




No. Materi al
i SO-

suitable to the

exanpl es are provided as noted in Table 9

09-21(2457) A Table 9 M XED ESTERS OF 3,

Terr]

-Enpi ri cal

5- PYRI DI NEDI CARBOXYLI C
Ex. 46

havoswe dupsasepard for the

57

ds of this invention are prepared.
6- (di -

-(difluoro- nethyl )-4-ethy|-gi)”

e 4,

&

conp
to T
substituted and reaction conditions,
Formula 5
propyl.-2
- 10
di but yl

novel
3, 5- pyridi nedi -

butanor

ot her

ove with respect 10

terial

addi t i onal
[err] propanol

Ex. 45

Pr oduct

Starting
3-1iso-
(trifluoronethyl)-

car boxyl ate 58

a3

FoundiBC, 43.57; 'H, 3.06; N,.3.86. In a manner sinilar to the procedure of
-reactants enpl oyed,

Exanpl es 52-56 above,

As not ed
starting
bel ow.
ACI DS Ex.
React ant
5- et hyl

ajejfxoqaed1p
-auipriAd)-gg-(14yrou
-020n1J1a3)-9-141nq o : . ¢
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aje1dxoqiedtp
-aurprakd-gie~(T4y3am
-oxontjriy)-g-1&doad : .
-0s1-y-(TAyjawoonyj xajjad -~ 1%HD _
-1p)-2 1Ay3lauwip - 9duojade -£00%) Iy "xq 7L

07

JefAxoqaed
-1pauIprafAd-gig . _
~(14yr3woionyyTay) -7 o B 61
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fluoronmethyl)-4- ethyl-2-(tri- fluoronethyl)- 15 -

3, 5-pyridi ne- dicarboxylate 59 Ex. 45 met hanol dinethyl 2-(di- [err]
fluoronethyl)-4- ethyl-6-(tri- 20

fl uoronet hyl)- 3, 5-pyridinedi- carboxyl at 0 Ex.. 4 i.S0Q- "

bi s(i sopropyl) [err] propanol 2, 6-bi s('tefﬁfl uor 0-092%1(2455'?"
“methyl)-4-ethyl- 3,5-pyridinedi- carboxyl ate 09-21(2457)A Table 9 '
(continued) Ex. m p. [err] Anal ysi s No. 10k

El ement Calc'd% Found% :
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57 - 1.4440 C 50.13 50.215 . .
H - 4.69 4.72 N 3.65 3.66 58 . 1. 4467 C

53. 65 53.05 H ~ 5.69 5.55 N 3.29 3.37 10 59 47-49
- C 45. 74 45.79 H 3.51 - 3.5 N 4.10 4.07 60 46- 49
ol 49,§g1 49.21 H = 4.57 4.63 09-21(2457)A

‘N 3; 3.37 09-21(2457)A Table 9 (continued) Ex. Starting

Enpirical- No. Material Reactant Pr oduct : Forrmul a 61 Ex.

46 al |yl - 3-ethyl 5-(2- [err] 5 al cohol -

propenyl) 6-di- fluoronethyl)-4- ethyl-2-(trifluoro-
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met hyl ) -3, 5- pyri di nedi carboxyl ate 10 62 Ex. 46 2-chloro 5-ethyl
3-(2- - [err] ethanol chl oroethyl) 2- (difluoronethyl)-

4-ethyl -6-(trifluoro- nethyl)-S 5 15 _
pyri di nedi car boxyl ate 63 Ex. neth 3-e > : [err] :
al cohol 6- (di fluoronet hyl)- 4- ethyl erfluoroﬁﬁl 132 79

pyri di nedi car boxyl ate 64 Ex. 46 2- quoro 3-ethyl 5-(2- [err]”

et hanol fluoroethyl) 6-(di- fluoronethyl)-4- ethyl-2-(trifluoro- 25

met hyl ) - 3, 5- pyri di ne- di car boxyl ate 09-21 (2457)A

43.78
3.40
3.89

43.71
3.39
3.92

Analysis
Element Calc'd% Found%
C
H
N

‘Table 10_(continned)

P
43-44

C13M12FsN10s

Empirical
Formula

Exp.
74



Table.9'(continued)'Ex. ‘m p. [err] Anal ysi s No.

[err] El emrent Cal cl d% Found% 61 1. 4525

50. 39 1 350.34 5 H 4.19  4.22 N
3.67 9% 66 62 1.4570 A)C 44.62 44,48 H 3.71
3.76 N 3.47 3.40 10 63 1. 4Q521(24572 47 32
47.23 H ~ 3.94 3.99 N 3.94 - 3.92 64 1. 4459

C 46.52  46.76 H 3.90  4.20 15

3.62 3. 64

Enpi rical No.

10

. 15

20

25

Mat eri al React ant

09- 21( 2457) A 96,Tab|ﬁ§né%¥g nued) Ex. Starting
. t For mul a
Preparation of 3-methyl S-ethyl 2-(di-
fluoromethyl)-4-(1-ethylpropyl)-6-(trifluoroc-

methyl )-3, 5-pyridinedicarboxylate

A 12.0 g (0.0386 mole) of a 90% pure product

of Example 22, 2.6 g (0.0394 mole) of 85% potassium
hydroxide, 30 ml of ethanol, and 2 ml of water is held
at reflux for 20 hours and concentrated. The residue
is treated with 100 ml of water and extracted with

100 ml of ether. The aqueous layer is acidified with
50 ml of concentrated HCl. The oilsprécipitate is
extracted with 200 ml of ether. The ether solution is
dried (MgsO,) and concentrated to give 10.8 g of a
syrup. Part (8.8 g) of this syrup is mixed with 34 g
of methyl iodide, 3.16 g (0.0230 mole) of K,CO3; and
30 m1 of acetone. The mixture was stirred and held at
reflux for 3 hours and concentrated. The residue is
stirred with 100 ml of ether and 100 ml of water. The
ether solution is washed once with 50 ml of saturated
NaHCO5, dried (Mgso4),.and'concentrated to give 7.6 g
of a brown oil which is kugelrohr distilled at

1.5 torr (pot temperature of 115°C) to give 7.6 g
distillate. This distillate is chromatographed on
silica gel by HPLC using 3% ethyl acetate~cyclohexane

as eluent. The first fraction (retention time 14-16

minutes) is 2.0 g of a mixture of the desired product
and unidentified material. The second fraction
(retention time 16-22 minutes) is 4.3 g of an oil



65 Ex. 49 met hanol 3-ethyl 5-nethyl- [err] 5 _
4-n-butyl-6-(di- fluoronmethyl)-2- (trifluoromethyl)- 3,5-pyridinedi-
carboxyl ate 10 66 Ex. 49 2,2,2- 3-ethyl 5- (2 2,2-[err] tr|-

trifluoroethyl)- fluoro-  4-n-butyl - 6- (doyy et hano thyI) -1U4
3, 5-pyri di nedi - 15 R aP8529K§?§933 . 51

nmet hanol dinethyl 2-(di- [err] fluoronethyl)-4- n-propyl -6- (tr|-
fl uoronet hyl)- 20 3, 5- pyr.i di nedi - carboxyl at e

g?pr Exl-gl(trp-Qﬁfh aftefmﬂﬂagxgoh% @H@tlﬂi@f:bnp Qpangbrﬁfkyggonethyl) 4-
3, 5-W¥i di nedi - temperature of 130°C) gives 4.1 g of des1red product
o as a colorless oil, n2® 1.4519.
Anal. Calc'd. for C;7H2oFgNO,4:

5 - | ¢, 51.39; H, 5.07; N, 3.53;

Found: C, 51.40; H, 5.14; N, 3.50.

Other pyridinedicarboxylié acid monoesters

7 - in this invention listed in Table 11 are prepared by a

method similar to that described for Example 30.



n1p.'
Cal c' d%
C
3. 37
5.28 15

3. 40

El enent
5.39

49.97 5

Q56‘@\?710 37_‘%?’.&? @RSV 57

5.28 N

52.59 H

50. 13
5. 39

[err]
C
3.64
3.86 N
52.59 H
52.55

09-21(2457) A Table 9 (continued) Ex.
1. 4465
3. 65
3. 80
52. 55
C

1. 4451

Anal ysi.s No.
3.37

4.77 N .

86
C

45. 69 H

4.73
i)

45.24
1.4435
Y

carboxylate
1

[err]
.Found% 65
H

68

N

3. 40

)

69°¢

N
SL€E L€ H
95-0S 19°0S 9
'€0° 80°Yy N
S6°2 6°2 H
60°Zy  66°1Y 9
96°€ o1’y N
$9°¢ %G € H
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98 87 09- 21(2457) A Exanpl e 69 Preparatlon of 3-ethyl 5-nethyl 2-(di-
~ fluoronethyl)-4-isobutyl-6-(trifluoromethyl)-3, 5-pyridinecarboxylate 5

A mxture of 2.9 g (0.00817 nole) of the product of Exanple 30, 11 g
(0.0705 nole) of ethyl iodide, 1.3 g (0.00942 nole) of potassium carbonate,
and 50 m of acetone is held at reflux foN&-hours a8d2t¢p45M)Aat ed. .pg
‘residue is treated with 200 ml of 10 wat er and extracted with 50 nl
ether twice. The ether extracts are washed once with 50 m of sodi um

bi carbonate, dried [err], and concentrated to give an oil which is :
kugelrohr distilled at 2 torr (pot tenﬁéé&ﬂ&&e_ﬂerr]) to glve 3.0 g (98%

of t esired 15 produg&eigrgthbgubq 3-&@‘ Calc'd. for
[err] : C, 50.13; 73 N, Foun _§.56. In

a manner similar OmeAh: a= ad z
pyrldlnedlCarbOXEEQQESdaheﬁﬁcsrbnxgﬂamen are prepared As noted above with

r?spect - 5 _ A mixture of 2.1 g of the product of

Example 79, 1.1 g of potassium carbonate, 25.3 g of
methyl iodide, and 40 ml of DMF is stirred for 24
hours and poured into water. The mixture is extracted
with ether. The ether extract is washed twice with

10 100 ml of water, dried, and concentrated. The residue
is kugelrohr distilled at 0.5 torr to give 2.1 g
(96%) of the desired product as an oil, n%s 1.4598.
Anal. Calc'd. for C;;H;¢F5N;04:

C, 51.91; H, 4.10; N, 3.56;

. 15 Found: C, 51.92; H, 4.14; N, 3.56.
' Example 81 _
_ . Preparation of 3-ethyl S5-methyl 2-(di-
(:) fluoromethyl )-4-~ (methoxymethyl)—6-}trifluoromethy1)
'3,5-pyridinedicarboxylate
20 In accordance with the procedure of Example

69 with the exception that the starting material is
the product of Example 78, there is obtained 3-ethyl
S-methyl-~2-(difluoromethyl )-4-(methoxymethyl)-
_ 6- (tr1fluoromethy1)-3 5-pyr1d1ned1carboxylate as an
25 oil, n%s 1.4467.
Anal. Calc'd. for C;,H; FsN;05:
. ' C, 45.29; H, 3.80; N, 3.77;
‘- Found: C, 45.39; H, 3.84; N, 3.74.



| to Table 4, having .due regard for the starting material substituted and
reaction conditions suitable to the reactants enpl oyed, additional exanples

are 25 ___provided as noted in Table 10. 88 09-21(2457) A
89  10D9-21(2457)A [err] 90 | 09-21(2457) A [err] 91
09-21(2457)A [err] 3¢ 09-21(2457) -

Other 5-chlorocarbonyl-3-pyridinecar- .
boxylates of this invehtion_are.prepared from the ' (:)-'
corresponding 3,5-pyridinedicarboxylic acid
3-monoester by a method similar to that described for

5 Example 44 and are listed in Table 12.



09-21(2457) A Exanpl e 75 Preparation of 3-nethyl 5-ethyl 2-(di-
fl uor onet hyI )-4-(1l-ethyl propyl)-6-(trifluoro-

met hyl ) - 3, 5- pyri di nedi car boxyl ate 5 'A 12.0 g (0.0386 nole) of
a 90% pure product of Exanple 22, 2.6 g (0 94 nol t assi um
hydr oxi de, 30 ml of ethanol, and 2 nml of \Aﬁ is h agét&?é?e x for

hours and concentrated. The residue is treat ed W th 100 m of water nd N
extracted with 10 100 m of ether. The aqueous |ayer is acidifie Udth

50 m of concentrated HC1. The oil precipitate is extracted with 200 m of
et herz~yThe ether solution is dried [err] and concentrated to give 10.8 g of

a synyy. Part (8.8 g) of this Syrup is rp’éed with 34 g 15 - of  nethyl
i odide, 3.16 g (0.0230 e)oc"n? ~K2C03 QarvdeO m of acetone. The m xture was
stirred and held at refl fgrﬂS’ hours~°emd’ concentrated. The residue is
stirred with 100 m of fler and 100 m of water. The et her solution is
washed once with 50 m. BPlsatwaied ~ow : _
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20 [err], dried [err], and concentrated to give 7.6 g of a brown oi
which is kugelrohr distilled at. 1.5 torr (pot tenmperature of [err]) to give
7.6 g distillate. This distillate is chromatographed on silica gel by HPLC
usi ng 3% et hyl acetate-cycl ohexane 25. - as eluent. The first fraction
(retention time 14-16 mnutes) is 2.0 g © a ni xt@9e2bf2452) esi r ed pr oduct
ap@ Ynidentified material. The second fraction (retention tine 16-22
mnutes)'is 4.3 g of an 0|I 09-21(2457) A which after kugel rohr

Ot 2 L T (BeheteREr AR Bhal B b ALY EBaydfhod oL
C, 51.39; H, 5iA7this Snﬁéntfonndrecvrenaneﬁ frol. the ¢brBespondiner ‘C:)_
pyr|d|nedlcarngghigfﬁgégg?§??g§L§¥§1E§négg§2??ﬁg§£%ognhl§ﬁed in Table 11

are prepared by a ne Exampl e 30.
prep prroprlate alcoho by a method similar to np

5 described in Example 52 and are llsted 1n Table 13.




94 - 09-21(2457 YA [err] 09-21(2457) A Exanple 80 Preparation of
3-net hyl 5-propargyl 2-(difluoronethyl)-4-isobutyl-6-(trifluoronethyl)-3,. . :
5- pyri.di nedi car boxyl ate 5 A mxture of 2.1 g of the product “of
Example 79, 1.1 g of potaSS|un1carbonate 35 3 g of neth%#ﬁ %dl and 40} 0
mM of DVF is stirred for 24 hours and poured into Bt d W xture IS
extracted with ether. The ether extract is washed twice with 10 100 M
of water, dried, and concentrated. The residue is. kugelrohr distilled at
0.5 torr to give 2.1 g (96% . of the de duct as an oil, [err]

1.45 Anal . Calc'd. for [err] : §§g§£—£¥f4 10; N, 3.56; 15

Foun _C; 51.92; Ex H' 4.14; N, 3. 56

‘Starting -
No. Mater1a1 Reactant Product
84 Ex. 82 n-propanol 3-methyl 5-n-propyl
. - 5 6-(difluoromethyl)-

4-n-propyl-2-(trifluoro-
‘methyl }-3,5-pyridinedi-
carboxylate

- 8% - Ex. 83 methanol 3-methyl 5-n-propyl-
10 l _ =2=(difluoromethyl)-
' 4-n-propyl-6-(trifluoro-
methyl-3,5-pyridinedi-
carboxylate

86 Ex. 82 ethanol 3-methyl 5-ethyl
15 6~(difluoromethyl)-
' ' ' 4~n-propyl-2-(trifluoro-
methyl)-3,5-pyridinedi-
carboxylate




Exanpl e 81 Preparation of 3-ethyl 5-methyl 2-(df—
flgqﬂpnethyl)-4-(nethoxynethy|)-6-(trifluoronethyl)

3, 5-pyri di nedi car boxyl ate 20 I n accordance with the procedure
of Exanple 69 with the exception that the startin i IS the product
of Exanple 78, there is obtained 3-ethyla§ 8933&?5&?5)A :

5-met hyl - 2- (di fl uoronet hyl ) - 4- (et hoxynet hyl)- 6-(trifluoronethyl)

-3, 5-pyridinedi carboxyl ate as an 25 oil, [err] 1.4467. Anal. Calc'd.
for [err] : C 45.29; H 3.80;, dapBr’1{3 (eHRf¥inked45 39; H 3.84; N, 3.74.
107 96 _ 09-21(2457) A CIher‘E?tﬁrUrogarbonyl-S?pyridinecarr boxylatf§>

of this inventggn agppprepaned fronhﬁhe correspondi ngnalysis
3,5-pyridinedinenbofigEﬁﬁiara 3- mono#st er bglamahthodascmugarFouﬁﬁﬁat
described for 5 Exanple 44 and are listed in Table I2. '

' 84 C;eF;18FsNiO4 1.4447 50.13" 50.25

c
5 H  4.73 - &.73
| N 3.65 3.62
85 C,eH;sFsN;jO4 1.4453 C  50.13  50.54
' N  3.65 3.60
10 86 C,;sH;eFsN;0, 1.4439 c 48.79 48.69
' T ST " H 4.37 4.44
o ¢

3.79 3.74



97

correspondi ng 5-chl orocarbonyl --3- pyri di necarboxyl ate and an appropri ate

09-21(2457)A [err] 09-21(2457) A Gt her unsymmetrical
pyri di nedi carboxylates in this invention are prepared fromthe

al cohol by a nmethod similar to that 5 fescri bed ija_| 2 and are
listed in Table 13. '09-21(2457) A TABLE %é Ex. °§t§ﬁ3?§§9 : |
Mat éri al Reactant Product 84 Ex. 82 n- propanol  3- net hyl
5-n-propyl 5 6- (di fl uoronet hyl) -

10

15

20

25

30

Example 87 o
Preparation of 3-ethyl 5-methyl 2,6-bis-
{difluoro-methyl )-4~-propyl-3, 5~pyridinedicarboxylate
A mixture of 5.67 g (0.016 mol) of the
product of Example 11, 1,06 g (0.016 mol) of 85% KOH,

40 ml of ethanol, and 10 ml of water is stirred for 24
- hours and concentrated. The residue is treated with
50 ml of water and extracted with 50 ml of ether. The

aqueous layer is acidified with 50 ml of concentrated:
HCl. The oil precipitate is extracted with ether,
dried (MgSO,), and concentrated to give 2.64 g (49%)
of a monoacid. Part (1.64 g, 0.00486 mole) of this
acid is refluxed with 10 ml of thionyl chloride until
HCl evolution ceased. The reaction mixture is
concentrated and the residue is diésolved in ether,

. dried over MgSO,, and concentrated to give 1.22 g of

the desired product as an oil, n%s 1.4629.
Anal. Calc'd. for C,s5H;;F4NO,:

C, 51.29; H, 4.88; N, 3.99;
_Found: C, 50.93; H, 4.99; N, 3.87.

Example 88 _

Preparation of ethyl 5-(&minocarbonyl)
6-(difluoromethyl }-4-ethyl-2-(trifluoromethyl)
3-pyridinecarboxylate

An excess of ammonia gas (3 g, 0.176 mole)
is condensed into a three-necked 250 ml flask using
dry ice acetone condensers. To 50 ml of ether is
added 7 g (0.0196 mole) of the product of Example 46.
The ether solution is slowly poured into the reaction
flask and the total mixture is stirred for 18 hours.

~

iz



4-n-prdpyf—2;(trifluoro- nethyf)-3,5§pyridinedi- car boxyl ate 85  Ex. 83
met hanol - 3-nmethyl 5-n-propyl- 10 -
-2-(difluoronethyl)- 4-n-propyl-6-(trifluoro- methyl-3,5-pyridinedi-

carboxylate 86 - Ex. 82 et hanol 3- met hyl  5- - '
6- (1o bl.uor omet hyl ) - 4- n- pr opyl - 2- (trlflu¢@a_ nethy?§7§$E¥%§%Eﬁinedi-
car boxyl at e 09-21(2457) A TABLE 13 (conti.nued) Ex. Enpirical

Anal ysis No . Formul a Elemrent Calc'd% Found% 84 _[efr]
'1;3347 473 EFhe §Qsﬁ§t1ng5gof§d5ls washed with water and dried H
T o under vacuum for 18 hours to yield 5.67 g (86%) of the {:}3

desired product, m.p. 165-167°C.
Anal. Calc'd. for C;3H;303NyFg:
5 ' ¢, 45.88; H, 3.82; N, 8.23;
- Found: C, 45.87; H, 3.84; N, 8.23.
In a manner similar to Example 88, other
pYridinecarboxamides of this invention are prepared as
indicated in Table 14.



85 [err] 1. 4453 C 50. 13 50.54 H 4.73 4.71 N
3.65  3.60 10 86 [err] 1.4439 C 48.79 48.69 H
4.37 ~  4.44 N 3.79 3.74 09-21(2457) A Exanpl e 87 Preparation of
3-ethyl 5-nmethyl 2,6-bis- . S
(di f1 uoro-nmethyl)-4-propyl -3, 5-pyridi nedib?nboxyl at@@72M 343 R of 5.67 g
(0.016 nol) of the 5 product of Exanple 11, 1.06 g (0.016 nol) of 85%

KOH, 40 ml of ethanol, and 10 ml of water is stirred for 24 hours and 1is
concentrated. The residue is treated with 50 m of water and extracted with
50 nffy'of ether. The aqueous layer is acidified with 50 mt of concentrated
10 SC . The oil predgpi gpReis exyaged w gpiether, dried [err], and-
~concentrated to give 2. 48| 9499 of @ guhoacide gRart (1.64 g, 0.00486
mole) of this acid is pg®lu¥ed with 18 ml of thronyl chloride until
: 0o .
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HCl evol ution ceased. The redaction m xture is 15 concentrated and the

residue is dissolved in ether, dried over [err], and concentrated to give

1.22 g of the desired product as an oil, [err] 1. 4629 Anal. Calc'd. for

[e % C, 51.29; H 4.88; N, 3.99; 20 Found; C, 50. 93 H, 4.99; N,
]8-{? Exanpl e 88 Preparation of ethyl SNLhm nocar(t‘ﬁfr?y]l()us

6- (di fl uoronethyl)-4-ethyl-2-(trifluoronethyl) 3- pyrldlnecarboxylate 25

An. excess of -ammonia gas (3 g, 0.176 noble) is condensed into a three-necked

250 m flask using dry ice acetoneEggﬁgﬁgﬁggza To 50 M of ether is added 7

g (0.0196 nole) of the product of The ether solutlon is slov
poured into the reacti orEXEparay O RE

18 hours. ' Lfithyl ) DfsdKPAST) Jfﬁﬁ&ﬁ&hé . fﬁﬂ?éhed vith vater
and dried under _vacu or ours to yi t he
carboxylate

5 To 100 ml of phosphorus oxychioride in a 500
ml flask is added 3.5 g (0.0102 mole) of the product
of example 88. The mixture is refluxed for 18 hours,
concentrated, washed in water, and extracted with
ethyl ether. The ether extracts are dried on

10 anhydrous MgS0O,, concentrated, and dried under vacuum
to yleld 1.23 ¢ (374) of the desired product m.p.
38-40°C.

Anal. Calc'd. for C,3H;102NyFg:
| C, 48.44; H, 3.41; N, 8.69.
15 Found: C, 48.38; H, 3.48; N, 8.65.
' | Example 93
Preparation of ethyl 5-cyaho-6-(dif1uoro-
methyl )-4-n-propyl-2- (trlfluoromethyl)-3-pyr1d1ne-
carboxylate -{:}1
20 A mlxture of 4.0 g (0 0112 mole) of the '
product of Example 91 and 100 g of phosphorus
oxychlorlde is held at reflux for 20 hours and
concentrated.. . The re51due is poured into water and
extracted with ether. The ether extract is dried
25 {MgsO,) and concentrated. The residue was kugelrohr
distilled at 0.1 torr to give 2.26 g of an oil which
is recrystallized from hexane at low temperature to
give 1.11 g of the desired product as a solid, m.p.
 40-41°C. | -
30 Anal. Calc'd. for C; H,3FgN20;:
| c, 50.01; H, 3.90; N, 8.33;
Found: C, 49.75; H, 3.98; N, 8.21.




desired product, mp. [err]. Anal. Calc'd. for [err] : 5 - C,
45.88; H, 3.82; N, 8.23; Found: C, 45.87; H, 3.84; N, 8.23. In a manner
simlar to Exanple 88, other pyridinecarboxam des of this invention are
prepared as indicated in Table 14. 103 ;. 09-21 24572A [err]

104 09- 21(2457) A Exanpl e 92 Preparat i ol &Y et hy! 9%=23&44R B4 g f | Yy g
met hyl )-4-ethyl -2-(trifluoronmethyl)-3-pyridine- carboxylate 5
To 100 m of phosphorus oxychloride in a 500 m flask is added 3.5 g

(0.0102 nole) of the product of exanplgxgﬁpleng m xture is refluxed for

hourgz;> : Preparation of diethyl 2,6-bis(trifluocro-
methyl }-4-(l-methyl-3-butenyl)-3,5-pyridinedi-~ .
| carboxylate B '

5 A three-necked 250 ml flask is desiccated
and purged with argon. Approximately 45 ml of dried
tetrahydrofuran is injected into the flask via
syringe. The flask is cooled at ~78°C and charged
with 14 ml (0.0227 mole) of 1.6 M n-butyl lithium

10 followed by 2.96 ml1 (0.0227 mole) of diisopropyl
amine. After stirring for 5 minutes, 8.8 g
- (0.0227 mole) of the product of Example 1 is diluted
with 10 ml of dried tetrahydrofuran and injected into
the flask. The mixture is stirred one hour. To this
15 mixture is added 4.23 g (0.035 mole) of allyl bromide
and the mixture stirred for 90 minutes at room o

temperature. - ' o )
ey . ~ The mixture is diluted with ethyl ether and
(:) washed successively with water and 10% agueous HCl.

20 The organics are dried over MgSO; and concentrated.
| Chromatography in 5% ethyl acetate/cyclohexane yields -
1.4 g (14.4%) of the desired product, nﬁs 1.4410.
Anal. Calc'd. for C,gH;g04N;Fg:
_ C, 50.58; H, 4.44; N, 3.27;
25 Found: C, 50.69; H, 4.47; N, 3.30.
Example 95
Preparation of diethyl 2,6-bis(trifluoro-
'methyl)~4~(3~-butenyl )-3,5~-pyridinedicarboxylate
. A three-necked 250 ml flask is heated,
30 desiccated, and purged with argon. Tetrahydrofuran

(50 ml) is injected via syringe and the flask is
cooled to -78°C. To this is added 8.33 ml (0.0133
mole) of 1.6 M n-butyl lithium via syringe followed by
2 ml (0.0133 mole) of diisopropyl amine. To 10 ml of

18



concentrated, washed in water, and extracted with ethyl ether. The ether
extracts are dried on 10 anhydrous [err], concentrated, and dried under
vacuumto yield 1.23 g (37% of the desired product, mp. [err]. Anal.
Calc d. for [err] : C, 48.44; H 3.41; N;_ 8. 69. 15 Found: C, 48. 38;
1%?8 N, 8.65. Exanple 93 Preparation}@ et hyl GRRBELAAHEL YA f | uor o-
...met )-4-n-propyl-2-(triftuoromethyl)-3-pyridine- carboxylate 20
A mxture of 4.0 g (0.0112 nole) of the product of Exanple 91 and 100 g of

phosphorus oxychl or fl our nd. cqncentr at ed.
The residue is 5’0?%(1&4"{5%%{' ﬁi%a{nrg, eé;;(? a@i @d-‘pavm {9 ]lsﬁﬁe‘?f et her -
extract is drieprodact ¢frEBiampke cdriceraddaddand Tthe rassiutiomeis kugel rof@

distilled at 0 jnidited Oikd it %&ﬁo@%ﬂﬁuw Chirfe niG0Enssd ald 1 zed from
hexane at |low te erature to give 1. desired pro uct as a solid,
mp. [err]. 30 stinred for|an hioyy, [Q}£%1 .bromide, 2.4 (0.02 mole)

5 is 1n3ected into the flask and the mlxture is stlrred

for 90 minutes at room temperature.
' ' The mixture is diluted with ethyl ether and
ﬁashed'success;vely w1th water and 10% HCl. The
organics are dried, concentrated, and chromatographed
10  with 5% ethyl acetate in cyclohexane to yield 0.7 g
| (29.26%) product; n3® 1.4365.
Anal. Calc'd. for C;7H; 704N;Fg:
'C, 49.39; H, 4.11; N, 3.39;
Found: C, 49.54; H, 4.14; N, 3.36.
.15 ' Example 96 |
Preparation of ethyl 6-(difluoromethyl)
4-ethyl-5-hydroxymethyl-2- (trlfluorometgyl)
' 3-pyr1d1necarboxy1ate ' :
' To a dry 500 ml four-necked flask is. charged {:)
20 30.6 g (0.09 mole) of the product of Example 28 and
40 ml of tetrahydrofuran under nitrogen. The reaction
mixture is cooled to 10°C with an ice-water bath. To
the above solution is added via a syringe 180 ml (0.18

mole) of 1 M borane in tetrahydrofuran. The reaction
25 mixture is stirred for 160 hours and poured into
water. The organics are extracted into 300 ml of
ether and the ether extract washed with 200 ml of
saturated sodium bicarbonate,_dried (MgSO4 ), and
concentrated. The residue is crystallized from
30  petroleum ether to give 25 g (84.9%) of the desired
product, m.p. 59.5-60.5°C.
Anal. Calc'd. for C;3H;4FsN;0;3:
| C, 47.71; H, 4.31; N, 4.28;
Found: C, 47.72; H, 4.31; N, 4.25.



C, 50.01; H 3.90; N, 8;33; Found: C, 49.75; H 3.98; N, 8.,21. 105
09-21(2457) A 116 Exanple 94 Preparation of diethyl 2,6-bis(trifluoro-
met hyl ) - 4- (1 -met hyl - 3-but enyl ) -3 5-pyri di nedi - .carboxylate 5 A

t hree-necked 250 ml flask is desiccated apd-purged wt

Approxi mately 45 nl. of dried tetrahydrofur S inj@%fgh?igggy%he flask via
syringe. The flask is cooled at -780C and charged with 14 m (0.0227 @k@
of 1.6 Mn-butyl lithium 10 fol |l onwed by 2.96 n1 (0 0227 nol e) of

diisopropyl am ne. After stirring for g §$5Y§e§7 8 g (0.0227 nol e) of t he
prodycty of Exanple 1 is diluted with 1 |ed t et rahydr of uran and

inj edf@d into the flask. TBeepaxphienjefsethyl 6nfdifiveromethvl} 15

mxture is added44e£ﬁ m-sofeﬁﬂ gope t@if@hbybmbtn ' rifenétxiyre
stirred for 90 nL g3 room tenperature. T
o OXY ate :

5 A mixture of 4.74 g (0.0145 mole) of the
product of Example 96, 8.6 g (0.0336 mole) of
pyridinium chlorochromate, and 70 ml of CH,Cl, is held

- at room temperature for 18 hours. The CH,Cl, solution

. is decanted and is chromatographed on silica gel using

10 CH,Cl, as eluent. The first 2 L eluate'giVes 3.93 g
(83.4%) of the desired product as white solld mn.p. |
63.5-65°C.
Anal. Calc'd. for C13H;2FgN;03:
 C, 48.01; H, 3.72; N, 4.31;

. 15 ‘Found: C, 48.02; H, 3.74; N, 4.28.
Example 98
Preparation of diethyl 2- (dlfluoromethyl)
PO : 4-(2-methylsulfonylethyl)-6- (trlfluoromethyiFB
(:)' S-pyridinedicarboxylate
20 To a solution . of 12.0 g (0. 0289 mole) of the

product of Example 23 in 200 ml of_methylene_chlorlde
is added 13.0 g (0.064 mole) m-chloroperbenzoic acid.
The reaction mixture is stirred for 24 hours and
poured into a mixture of 25 ml 10% sodium hydroxide
25 and 400 ml of water. The methylene chloride layer is
separated and washed successively with diluted sodium
bicarbonate, sodium thiosulfate, saturated sodium
chloride, dried, and concentrated to give 12 9 g of a
solid. A portion (5. 0 g) of this solid is purified by
30 HPLC using 33% ethyl acetate/cyclohexane as eluent to
give 3.6 g of the desired product, m.p. 98-101°C.
Anal. Calc'd. for C,gH;gFsN;OgS: |
' C, 42.96; H, 4.06; N, 3.13;
Found: C, 42.80; H, 4.06; N, 3.12.



The mixture is diluted with ethyl ether and washed successively with water .

and 10% aqueous HClI. 20 The organics are dried over MgSO4 and

“concentrated. Chromatography in 5% ethyl acetate/cycl ohexane yields 1.4 g

(14.4% of the desired product, [err] 1.4410. Anal. Calc'd. for [err] : C,
50. 58; I—é 4.44; N, 3.27; 25 Found: ]@ ¥50. 69; 09-20 (Z&5NA 3. 30.

: Exanp]ﬁl 5 Preparatlon of diethyl 2,6-bis(trifluoro-

net hyl ) - 4- (3- but enyl ) - 3, 5- pyrldlnedlcarboxylate A three-necked 250 mi flask

is heated, 30 ~ desiccated, and pur%gd wi th argon. Tetrahydrofuran (50
m) is injected via syringe and the f oled to [err]. To this

added 8.33 m (0..0133 rmlm:)epﬁra’ltfom/ldf tm-teztthyl tsumemrw]a &yrdinge follo

by 2 m (0. 0133:E Afame- _o 09-21(2457) A

- dried tetrahydr L Exanple 2 is

added and the éhuungineﬂlcarboxylate

'5 - A mixture of 17.31 g (0.0387 mole) of the
product of Example 98, 2.16 g (0.054 mole) of sodium
hydroiide,'lzs ml of water, and 60 ml of ethanol is
stirred for 24 hours and concentrated. The residue is
stirred with ether and 600 ml of 1.5 N sodium

10 hydroxide. The agueous layer is acidified with
concentrated hydrochloric acid.  The organic is
extracted into methylene chloride (2 x 400 ml). The

-~ methylene chloride extracts were dried and con- .
centrated to give 11.67 g of a residue. A mixture of

15 the above residue, 14.70 g (0.104 ml) of methyl
‘iodide, 14.3 (0.104 mole) of potassium carbonate, and

' 300 ml of acetone is refluxed for 18 hours and
'concentrated."The residue is stirred with 500 ml of
water and 500 ml of ether. The ether layer is dried g:}
20 and condentrated The residue (11.34 g) is kugelrohr
~ distilled at 0.3 torr to give 7.50 g (62%) of the
desired product, n%s 1.4567.
Anal. Calc'd for C,4H;2FsN;04:
'C, 47.60; H, 3.42; N, 3.97;
25  Found: C, 47.46; H, 3.55; N, 3.85.
Example 100 :
 Preparation of diethyl 4-[2-(methylsul-
finyl)-ethyl]-2-(difluoromethyl)-6-(trifluoromethyl)-
pyridine-3,5-dicarboxylate

30 h | " To a stirred solution of 20.09 g (0.048
mole) of product of Example 23 in 50 ml methylene
chloride cooled in an ice bath is added a solution of
10.3 g (0.050 moles) of m-chloroperbenzoic acid in 100
ml methylene chloride holding the reaction temperature

.35 below 10°C. stirring and cooling with an ice bath is
continued for one hour after addition is complete.




injected into the reaction mxture. The m xture is stirred,for an hour.

Allyl bromde, 2.4 g (0.02 nole) 5 is injected into the flask and the

m xture is stirred for 90 mnutes at roomtenperature. The m xture is
diluted with ethyl' ether and washed successively with water and 10% HC .

The organics are dried, concentrated, and1@ﬁronatogd&bﬁ§d2ﬂ§7)Avmth 5%.
ethyl acetate in cyclohexane to yleld 0.7 g (29.269% product; [err] - -
1.4365. Anal. Calc'd. for [err] : C, 49.39; H 4.11; N, 3.39; Found: - C,]&!~
49.54: H, 4.14; N, 3.36. 15  our ATl e 96 T Ty
Prepgration of ethyl 6- (dl?@?ﬁﬁ?ﬁﬁi?ﬁﬂ? slurry is poured into a

4- et W - 5- hydr oxgoRitddn @tépafémdmmtzwln)l &qyyrsaﬂmmc&rﬁﬂvqﬂmee ab@l a dry

500 nl four-nec flaskei e product
of. Exanple 28 an 40“l'f &f &?19%@ e%fg%ﬂ“élnﬁ%rﬁer Nl troerrﬁlh@ﬁe rgaéctlon '

m xture i s cool wep@rqm wi The aﬁﬂ%@%@sﬁ)a‘tm emaﬁédabﬂxﬂ’é‘ S wmlion is
added via assyr'ﬂa&ylﬁgn@cﬁﬂoﬁﬁdavl eﬁh@fméagymi@r&wht&t ﬁ%@fﬂeﬁn

The reaction 25 xture stirred rs d poure n
. com£Qneg washe success1ve Yy wit utf%n, 6 0 to

0.5% sodium bicarbonate, 0.5% sodlum chloride
solution, dried over magnesium sulfate, filtered, and
stripped, to give 20.5 g of light yellow solid.
10 _ The product is purified by recrystallizing
twice from hexane/ether to give 12.5 g of white solid,
m.p. 90.5-91.5°C, 60% yield.
Anal. Calc’d. for C,¢H;gFsN;05S;::
: C, 44.55; H, 4.21; N, 3.25;
15 ' Found: C, 44.45; H, 4.22; N, 3.20.
Example 101
_ Preparation of 3-ethyl S5-methyl 6-(di-
7 fluoromethyl)-4-(methylthiomethyl)-2-(trifluoro-
<;) methyl)-3,5-pyridinedicarboxylate
20 . A mixture of 32.8 g (0.081 mole) of the
crude product of Example 25, 37 g of 10% sodium
hydroxide, 35 ml of water, and 125 ml of ethanol is

stirred for one hour and concentrated. The residue
_ ~is stirred with 700 ml of water and 200 ml of
25 methylene chlorlde. The aqueous layer is made ac1d1c

and the precipitate is extracted into methylene
chloride. The methylene chloride extract is dried and
. 'concentrated to give 19.9 g of an acid, m.p. 81-85°C.
| A portion (10.6 g, 0.1078 mole) of this acid, 5.2 ml
- 30 (0.085 mole) of methyl iodide, 11.8 g (0.085 mole) of
. potéssium carbonate, and 150 ml of acetone are mixed
and held at reflux for 24 hours. The reaction mixture
is concentrated and the residue is stirred with 150 ml
of methylene chloride and 200 ml of water. The



wat er. The organics are extracted into 300 ml of ether and the ether
- extract washed with 200 mM of saturated sodi um bi carbonate, dried (MyS04),
and concentrated. The residue is crystallized fron130 Petggleug1e$her.to
ive 25 84.9% of the desired product; rr],. Ana C or
?errl(,l%(47 71/() H 4.31; N, 4.28; Foundlréc 47. 7209#1142%%7)44 4. 25,
09-21(2457) A Exanple 97 Preparation of ethyl 6-(difluoronethyl)
4-ethyl -5-fornyl -2-(trifluoromethyl)-3-pyridinecar- boxylate 5

(Ao Toase. erIO]:a) “of f&g’#ﬁ?’gﬁ%@ﬁ%?%ﬁgt £ *GHELq Sand AREpERstea” I

room t enper at ur eTRer FeRLIARE 35 kpgelrphy distilled at Qe2mnterr atpbts
chr omat ogr aphed aempetaﬁmrg6135517uPdP to éfﬁé]?ﬁﬁeeéU@Pta aifbeifided. 2 L

eluate gives 3.9 8: gigtillate is purified by HPLC using 7% ethyl
5 acetate/cyclohexane as eluent. _ _
The earlier fractlon (retentlon time 4-6
| min) gives 4.75 g of a solid which is recrystallized
twice from hexane/ether to give 2.78 g-of'the desired
product, m.p. 67-68.5°C. , '
10 Anal. Calc'd. for C;4H;4FsN;04S;:
' C, 43.41; H, 3.64; N, 3.62;
Found: C, 43.13; H, 3.61; N, 3.55.
' - Example 102
Preparatlon of diethyl 6-(d1f1uoro-
15 methyl)-2-(tr1fluoromethyl)-4-V1ny1-3,S-pyrldlne—
d1carboxylate |
_ A mixture of 3 749 of product of Example 99,
13.75 g of 10% sodium hydroxlde, and 10 ml of water is
stirred for 24 hours and concentrated. The:reSidue is ﬁg:}l
20 stirred with 300 ml of water and 50 ml of methylene. L
' chloride. The agueous layer is acidified with
concentrated hydrochloric acid and extracted with
methylene chloride. The methylene chloride extract is
dried and concentrated to give 2.99 g of a yellow

25 solid which is recrystallized from pétroleum ether to
' 'glve 2.01 g of a white solid. A mixture of this
solid, 1 ml of ethyl iodide, 10 ml of DMF, and
2.09 g of potassium carbonate is stirred for 24 hours
._and_poured into 300 ml of water. The reactlon mixture
30 = is extracted with methylene chloride and the methylene



(83.4% of the desi r ed product as white solid, mp. [err]. Anal. Calc'd.

for [err] : C 48.01; H 3.72; N, 4.31; 15 Found: C, 48.02; H, 3. 74
N, 4.28. Exanple 98 Preparation of diethyl 2- (dlfluoronethyl)
4- (2-met hyl sul fonyl ethyl)-6-(trifluoromethyl -3, 5-pyridinedicarboxylate 20 ,

To a solution of 12.0 g (0.0289 nole). of tH&)product OFr~22{(24579 A23 - i n 2h92
m of nethylene chloride is added 13. 0 g (0.064 nol e) m chl or oper benzoi c
acid. The reaction nlxture is stirred for 24 hours and poured into a

mxture of 25 1 so.dé %XI%}%?? and 493’8??&59—? er.
net h e chlori dec ¢ £X Fr vel evvlrtel"f'‘-&SI]I'“I‘*ut ed
sodi i carbonat eéis slmi;mdl‘m afild il leed st lﬂ.at dubrsndicugictel Ar.4deg &t ed,
?2%3?.”??23 by 50 the ifafted iyt ﬁén aAggtion (5.0 o) of fhis solic
give 3.6 g of the m}_té'éﬂﬁ'cﬁiuc@r RysHaFsN1Ostnal . Calc'd. for [err] : C,.
42.96; H 4.06; N 3.13; ¢, 49.05; H, 3.84; N, 3.81
| | Found: - C, 49.09; H, 3.84; N, 3.8l1.
S Example 103 _ _
Preparation of diethyl 4-[(l-ethoxy) .
methoxymethyl]-2-(difluoromethyl)~6-(trifluoro-
10 methyl )-pyridine-3,5~-dicarboxylate
"To a stirred solution of 4.0 g (0.010 mole)
of the product of Example 24 in 30 ml of carbon
tetrachloride is added 2.5 g (0.015 mole) of bromine.
The solution is cooled to 10°C, a stream of dry
15 nitrogen is passed.ovér the reaction mixture (to purge
hydrogen bromide), and the reaction is illuminated
with a 150 watt spotlight. The reaction temperature

{i) | ~ is held at 10-15°C for 6 hours. The light is removed
PR and the nitrogen stream stopped.
20 A solution of 1.41 g (0. 013 mole) 2,

6-1ut1d1ne in 5 ml absolute ethanol is added to the
reaction mixture, and this resulting reaction mixture
is stirred for 18 hours at ambient temperature.
The reaction mixture is poured into 100 ml
25 water with 50 ml methylene chloride. After mixing
well, the organic phase is separated, washed with
100 ml of 0.50% hydrochloric acid solution, 100 ml of
1% sodium bicarbonate, dried over magnesium sulfate,
- filtered, and stripped to give 4.29 g of yellow oil.
] 30 The product is purified by HPLC on silica
' gel using 10% ethylacetate in cyclohexane as a solvent
to give 2.18 g of light yellow oil, yield 48Y%,
n%s 1.4446.



Found: C, 42.80; H, 4.06; N, 3.12. 108 ~ 09-21(2457) A Exanmpl e 99
Preparation of 3-ethyl 5-nethyl 6-(di- . _ :

fluoromet hyl)-4-vinyl-2-(trifluoronethyl)-3, 5-pyridinedicarboxylate 5

A nl¥tdire of 17.31 g (0.0387 nole) of the product of Exanple 98, 2.16 g

" (0.054°'nol e) of sodium hydroxide, 125 f{)of- wat er 09a2d (@&@5m)Aof et hanol is
stirred for 24 hours- and concentrated. = The residue is stirred with ether
and 600 nl of 1.5 N sodium 10 hydr oxi de. The aqueous |l ayer is acidified
wi th concentrated hydrochloric acid. The organic is extracted into

‘et hyl ene chl énade CaLe'400 fiox) Cavle ofsthiPleene chloride extracts were dpted
and con- centrated to gigve qfl s%% 8,04 .50;e8,d@e 264 m xture of 15 the@

ot asst um car boteuRianE 380 45 ‘bE ado Ns 3-dB-txed for 18 hours. and
concentrated. -The resi dre a smagnen edmiildr 3@0 the procedure of
5  Example 103, the product of Example 24 is brominated
 and the resulting product is reacted with an
appropriate alcohol or alkylthiol as indicated in the |
following exatnplés as noted in Table 15 to provide the
product listed. ' :



wat er and 500 m -of ether. The ether layer is dried 20 .and
concentrated. The residue (11.34 g) is kugelrohr distilled at 0.3 torr to
give 7.50 g (629% of the desired product, [err] 1.4567. Anal. Calc'd. for
[err] : C, 47.60; H, 3.42; N, 3.97; 25 ~ Found: C, 47.46; H, 3.55; N, -..

3.85. Exanpl e 100 Preparation of diethyl ‘[g—(rret hydos+g81(2457)A
finyl)-ethyl]-2-(difluoronmethyl)-6-(trifluoronethyl)- pyridine-3,

5-di carboxyl ate 30 To a stirred solution of 20.09 g (0.048 1_54
mol e) of product of Exanple 23 in 50 ml nethylene chloride cooled in an ice
bat h § sfadded a solution of 10.3 g (0.050 noles) of mchl oroperbenzoic acid
in 1 met hyl ene cydjor+&ewnhol di ng-eet-he reaction .tenperature 35 bel ow
. . oS- A O ™ . .
100C. Stirring and comlipg: i th ansice bath is continued for one hour
after addition is c ete. 09- (’2 57)A The resulting slurry is poured
i'nto a wlo
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1&3|Itered and strlpped to give 20.5 g o

sol ution prepared from25 m 10% sodi um hydroxi de and 600 m of water.

After. m xing well, the phases are separated. The aqueous phase is extracted

with50 M 5 - net hyl ene chl oride. The nethylene chloride phases are

conbi ned, washed successively with solution, 600 m of 0.5% sodium

_ bicar bonat e, . 0. 5% sodi um chl ori de sol uti. ? dried ogez1l(Rgs®yAUM sul fate,
n-h ght yellow solid. 10

The -product is purified by recrystallizing twice from hexane/ether to gi ve

12.5 g of white solid, mp. [err], 60%yield. Anal. Calc'd. for [err] : C

44.55. H, 4.21; N, 3.25; If5a manneEoghmilar %o Esamples392: N, 3.20. (:>

Exanpl e 101 Pr s
- fluoronet hyl) - %a?&%éh%f‘lh%ﬁ %B&hléagﬁ Ihg g_@hds of thi

met hyl ) - 3, 5- pyﬂh&ﬁﬁé@P@aﬁEGx?F&PérE s ihaihtea AnTablecl6r 32 8 g
(0.081 nole) of .the crude product of Exanple 25, 37 g of 10% sodi um
hydroxide, 35 m of water, and 125 ml of ethanol is stirred for one hour
and concentr at ed. The residue is stirred with 700 m of water and 200 mi

-~



25 met hyl ene chl oride. The aqueous layer is nade acidic and the
precipitate is extracted into nmethylene chloride. The nmethylene chloride . .
extract is dried and concentrated to give 19.9-g of an acid, mp. [err]. 1&!6
portion (10.6 g, 0.1078 nole) of this acid, 5.2 m 30 0.085 nole) of ..°
met hyl iodide, 11.8 g (0.085 nole) of potaddium car b&@FaRd(24Rd)A50 nl of
acetone are m xed and held at reflux for 24 hours. The reaction m xture is
concentrated and the residue is stirred with 150 m of methyl ene chloride
and 200 nt of water. The 110 09-21(2457) A nethyl ene chloride | ayer is
drie{ %ﬁd concentrated. The residue is kugelrohr distilled at 0.25 torr

(pot Wehperature [err]) to give.7.16 g of a distillate. This distillate is

purified by HPLC using 7¥Blet iyt &5 W&t &t e/ cy hgxane as eluent. The
earlier fraction (retenti@n hiekes 4-6 MRJ gi ves $o/@ 9 of a solid which is
recrystal lized tw ce frgdfffheXane/ether¥to give 2778 g of the desired
product, mp. [err]. . wjo » _
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10 Anal. Calc'd. for [err] : C 43.41; H 3.64; N 3.62; Found: C
43, 13 H 3.61; N, 3.55. Exarrple 102 Preparatlon of di ethyl 6- (di fluoro- 15
nmet hy 2 (trifluoronethyl)-4-vinyl-3,5-pyridine-. dicarboxylate A mxture
of 3. of product of Exanple 99, 13.75 g of 10% sodi um hydroxi de, and 10
- m of water is stirred for 24 hours ‘and: ﬂncentratasi-.zu'@ﬁ'rmidue is 20
stirred with 300 m of water and 50 ni nmet hyl ene chloride. The aqueous
layer is acidified with concentrated hydrochloric acid and extracted wth
met hyl ene chloride. The nethyl ene chlorjde extract is dried and :
concentrated to give 2. %R @ dtanneR | sHilar to sthe pxeredure ofecryst al | |©1_I :

from petrol eurgsingsTe tw,glcm:ér ﬁd)in@di/&uf& aﬂes ey e of this
solid, 1 m of,et hli i odid qud 1_31 , of fﬁftaSSi um
carbonate is SttY§ ‘?’brarﬁl %?R%rea Yodi ?rﬂ’ff’ The
reaction nixt ureactions iarecorainctediat mmwenpzeﬁﬁtm'e de mdxdﬁai_
met hyl enq-, above with respect to Table 10, having due regard for
starting material substituted and reaction conditions
suitable for the reactants employed, additional
examples are provided as shown in Table 17.



111 09-21(2457)A chloride extract dried and concentrated. The residue
is kugelrohr distilled at 0.1 torr to give 1.41 g of the desired product,
[err] 1.4529. Anal. Calc'd. for [err] : 5 C, 49.05; H 3.84;,
N, 3.81 Found: C, 49.09; H, 3.84; N, 3.81, Exanple é ?1P5 3? tion of
di et hyl 4-[(1-ethoxy) methoxynethyl]-2- (dpﬂ?uoronetﬂ r é ? TPl uoro- 10
met hyl ) - pyri di ne- 3, 5-di carboxyl ate. To a s red solution of 4.0-g (HA '
nol e) of the product of Exanple 24 in 30 ml of carbon tetrachloride is
added 2.5 g (0.015 nole) of brom ne. The solution is cooled to [err], a
stre of dry 15 nitrogen is passed over the reaction mxture (to purge
hydfez}n brom de), and the reaction is illumnated wwth a 150 watt
spotlight. The reaction tenperature is held at [err] for 6 hours. The
light {s renpbved and the nitrogen stream stopped. 20 A

solution of 1.41 g (0.013 nole) 2, 6-lutidine in 5 nl absolute ethanol is
added to the .
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reaction. mxture, and this resulting reaction mxture is stirred for 18
hours, at -anbi ent tenperature. The reaction mxture is poured into 100 m 25
A ith 50 m nmethylene chloride. After mxing well, the organic phase

elar at ed, washed with 100 ml of 0.50% hydrochloric acid solution, 100
51~ 1% sodi um bi'carbonate, dried over nkfesi um suPPaR2(243T®red, and
stripped to give 4.29 g of yellowoil. 30 The product is
purified by HPLC on silica gel using 10% ethyl acetate.in cycl ohexane as a
solvent to give 2.18 g of light yellowoil, yield 48% [err] 1.4446. 112
09-21(2457)A Anal . Calc'd. for [err] : C 47.56; H 4.70; N, 3.26; Foun

C, 47.55; H 4.71;.N, 3.26. I'n a manner sinmlar to the procedure of 5 - N
Exanpl e 103, the product of Exanple 24 is bronm nated and the resulting
product is reacted with an appropriate al cohol or alkylthiol as indicated
in the - :
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i sted.
135

09-21(2457)A In a manner simlar to
)A

(245?7)A [err]

09-21(245

09-21
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pyri di nedi carboxylic acids of this invention are’

prepared as indicated in Table 16.
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116 09- 21(2457)A In a manner simlar to the pr.ocedure of Exanple 69,
ot her -pyri di nedi carboxyl ates of this invention are prepared, with the
exception that the reactions are conducted at roomtenperature. As noted 5
above with respect to Table 10, having due regard for starting material
substjfg ted and reaction conditions suitdy® for tf@lﬁp@ﬁiﬁﬁ enpl oyed,
addi t exanpl es are provided as sho In Table 17 117
09- 21(2457 )A [err] -~ 118 . 09-21(2457)A [err] 119
09-21(2457) A o '
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131

[err]

o . | - aye{Axoqied
L -1paurpTiid
: ~G¢¢-(TAyzam
~ | -010NTFTP)
| -9-(TAy32u
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jN-Haxwmo~u>M 1HO .
-% TAyq32u- R xg il
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1

120

ajefAxoqIed
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a1 =0H
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09- 21(2457) A 134 Exanpl e 117
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2-(di fluoronmet hyl)-4-n-propyl-6-(trifluoronethyl)-3, ,

5- pyri di nedi carboxyl ate 5 - A mxture of 5.06 g (0.0125 nol e) of
product of Exanple 113, 1.24 g (0.0188 nole) of 85% potassi um hydroxi de, 65
m of ethanol, and 50 M of water is stirred for 48 hours and then
extrdcB&d with ether. The aqueous |ayer FTE- i di fiedowi2u{2387yA of 10
concentrated hydrochloric acid. The oily ipitate is extracted into 100
m of ether. The ether extract is dried [eéerr] and concentrated to give 3.99
g of a solid, mp. [err]. A portion (2.14 g, 0.0058 nole) of the above 15
solid, 0.80 g (0.0058 nole) of potassium carbonate, 0.99 g (0.007 nole) ok
met hyl iodide, and 60 m of DWF is stirred for 72 hours and poured into%Q
m of water. The oily precipitate is extracted twice with 100 mM of ether.
The conbi ned ether extracts were 20 dried over magnesi um sul fate and
concentrated. The residue is kugelrohr distilled to give 1.21 g (55.3% of
the desired product as an oil, [err] 1.4556. Anal. Calc'd. for [err] : C,

50.67; H 3.72; N, 3.67; 25 ‘Found; C, 50.57; H, 3.73; N, 3.67.
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In a manner sinilar to Exanpl es 28, 29, and 30, other
2-(difluoromethyl)-6-(trifluoromethyl)-3, 5- pyrldlnedlcarboxyllc aci d
5-nmonoester of this invention are prepared. 30 : Havi ng due
regard for starting materials substituted and the reaction condition

suitable for the reactant enployed, additi exanpepyaprpyided as .
noted in Table 18. . 124 09- 21(21§$§A 125 09-21(2457)A In a

manner simlar to the procedure of Exanple 69, other pyridlnedlcazﬂﬁxylates
of this invention are prepared fromthe appropriate nono- acids. Having due
reg  or starting material 5 subsExampkel Bl reaction condition

sui t&we for the reactant spegphPyefon 36 4 Lfoahy £ sumt ) provi ded as
noted in Table 19. = gba

2= gdlfluoromethxl)-4-n—2ropxl 6-gtr1f1uoromethxl)-3,

5-pyridinedicarboxylate
5 A mixture of 5.06 g (0.0125 mole) of product
" of Example 113, 1.24 g (0.0188 mole) of 85% potassium
hydroxide, 65 ml of ethanol, and 50 ml of water is
stirred for 48 hours and then extracted with ether.
The aqueous layer_iS'acidified'with 30 ml of
10 concentrated hydrochloric acid. The oily precipitate
is extracted into 100 ml of ether. The ether extract
is dried (MgsO4) and concentrated to give 3.99 g of a
solid, m.p. 91-94°C
| A portion (2.14 g, 0.0058 mole) of the above
15 solid, 0.80 g (0.0058 mole) of potassium carbbnate,
0.99 g (0.007 mole) of methyl iodide, and 60 ml of DMF
is stirred for 72 hours and poured into 200 ml of
(j) ~water. The oily precipitate is extracted twice with
'a 100 ml of ether. The combined ether extracts were

20 dried over magneéium sulfate and concentrated. The
residue is kugelrohr distilléd to give 1.21 g (55.3%)
of the desired product as an-oil,'n%5 1.4556.
Anal Calc'd. for C;gH;4FsNOy:
c, 50.67; H, 3.72; N, 3.67;
25 Found: C, 50.57; H, 3.73; N, 3.67.
' In a manner similar .to Examples 28, 29, and
30, other 2-(difluoromethyl)-6-(trifluoromethyl)-3,
5-pyr1d1ned1carboxy11c acid 5-monoester of thls
. invention are prepared. '

- 30 Having -due regard for startlng materials
substituted and the reaction condition suitable for
the reactant employed, additional examples are
provided as noted in Table 18. '
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09-21(2457) A Exanpl e 126 Preparation of diethyl
4-(4-pyridyl)-6-(trifluoronmethyl)-3,5-pyridine- dicarboxylate 5

09-21(2457)A [err]
In a manner similar to the procedure of Exanple 13,

of Table 3 is reacted with 1,8-diaza-bicy

t he dq§35ed_product as a solid, mp.
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10 C, 51.68; H, 3.61; N, 6.70; Found: C, 51.5%L; H, 3.63; N,

6. 66. Exanple 127 Preparation of 3-ethyl 5-nethyl 6-(di- S

fl uoronet hyl)-4-(2-oxiranyl)-2-(trifluoronethyl)-3, 15

5- pyri di nedi carboxyl ate A stirred m xture [) 14.0 g (0.039 nole % of product
of Exanple 99, 105 m of ethanol, 70 m (0 nol e) P-3bi2hyaNdgen :
peroxide, and 2.9 g (0.033 nole) of sodium bicarbonate is heated at 701éd :
for 3 hours. 20 The reaction mixture is cooled and concentrated in’vacuo
to approximtely 30 m the ot chkoride. The
met-hyT&ne chl ori de sol uti 02 I ?sé \K/‘\‘gg]ﬁgg \Qﬁknglég‘o% QRF”%PXE% eggqueous

| ayeW#s extract Examplee 68t RthernPysidinedjranbozglateghpfr thés The

conbi ned met hyl eqgventqondarex bra ta&euerf&oﬁ\r Ir.aé agsgﬁ:ogmaeél MBhéul fate and
concentrated. The residue is purified b Yo €

acet at e/ cycl ohex@Fd4ss Fa¥ANg gug ¥€92 geIfPGWSS' “ﬁh?“éﬁzﬁ?‘f‘%r
recrystal | i sati osubstitivednahd reactdon &6nd1t20ﬁ2sglm&bnbefdtsthed

product as a whi 48 3qlids Wn1oFea, ! SadhtiBAh- esza}nslqs LoL bebblaea

as noted in Table 19.

o)



45.63; H, 3.28 N, '3.77.
5-nmet hyl 4-(1,

C

~Found:

N, 3.79;
09- 21(2457) A Exanpl e 128 Preparation of 3-ethyl

H 3.28;

45. 54,
2- di bronoet hyl ) - 6- (di fl uoronet hyl)-2-(trifl uoro-

C,

< n O .
o S5 .. . —_
Il\.md3C2 >N
— —_ mx
gosemw -~ o.
mo>0Z2o00
o S . —_
. C o ...O®
™M .- O —_ O 1 O
: O @M.
eI
> - N
acocO . _. _—
oo voo I T
N - O 0 >—
5o AT O o >
—AN— — Omp
ol CO < .
R O ™M
G~ O —MLOLO
<< oc — -
— 0O e -
.mceECy_
. [ T~
- O 3 e g —
- C o -T O X
Iohococ—_ < ¢ C
S (] . DM o
. »n o OO m
BFEc s
© c O O
“OTOLO.- -
[ @) I ™M cC O
o™ nh~ O S
9 ta o — —
<t - O AN - u—
.0 Q- © .-
()= IFVERENEAN & IR U,
— . 5Z @
C -T 0T [@ RN
— OO 0O -0 ..-.0 .
>SN0 = O O o N
> o oMo
O " w1 TN —
r.mls . O >
© O o _- e
oocwn .—L o
da C o .- m
(] [} O~ o
Cw—TT I~ -
—_0.- 00 . o
© - — C AN 5 .
—_——= 0 e M —_
- O — .= —
NI LC o=, O
o onoUADT
1 O ©.— - ~
5rrd@ o
- QO o AN ©
3mller|0]1_
1% = T 00 o —~
— AT o D — X
o0oQ o0 o
N @) « @©C
mm&uOoat
O X A - Qo

5

.muuﬁhxonunUMvwcﬂvmuMn

~G‘¢~(1Aq3amozonyy
-113)-9-1Adoadost-y :

-(1AYy3aworoni iIp) -z 2anjeradws IEHD
VONSIV'HO') T[43iedoad-g TAysw-¢ woox JHQ -£00%y 811 *x3
a3e(Lxoqiestpaurpiaid
-G¢¢-(TAyzauoaonTy
-T113) -z~ (TAdoad
-TAYI2WIp-2“7) -y
-(1£y3zawoaoniyip)-9 anjeradway ItHD . .
YONSI0%HLYD TAy3au-¢ TAY3a-¢  woox !JNA -€00%y 611 "x3
ajeTAxoqxed
-Tpaurpridd-g‘g
-(1Ay3awoion{31a3)-2
-(14doadTAy3am-1) -y _
o ~(TAq3auwoaony3Tp) -9 anjexaduay I1%HD. :
POINSABFHOTD TAyrau-g 1Aqle-¢  woox !JNa -00%%  oz1 °x%
ajerdxoqaed
~tpautprahd-gig
-(1Ayrawoxonyyr1l)
- -g-tAdoad-u-4 o
=(1Ayyswoxony3¥p) -z sanjeiradwsy IAgEHID=OH
YONSIP'HO'D T1481edoad-¢ [Ayjaw-¢  woox :JHd -€00%y LL *xd
ejnuwiog 3onpoxg UOT3TPUO) JuUeIDEBIY  [eTIIE|
Tedratduy _ -juaaT0S 8urjaess.
61 FTEVL

YA |

k{4

g2l

(444

o*m

S¢

0C

1 !

B !



To a stirred mxture of 0.49 g (0.012 nole) of 60% sodi um hydride in oi

di spersion and 4 m of 20 anhydrous THF is added 10 ml of nethanol under
nitrogen. The reaction mxture is cooled with an ice bath to 50C t hen
treated slowwy with a solution of 3.0 g (0.0058 nole) of product of Exanple
128 in 2 ml of anhydrous THF, while the regc®i on i xt0R-22(2455)A

mai nt ai ned below [err]. The mixture is stirred at [err] for 2 hours and
poured into 180 m of 1% hydrochloric acid then extracted three tines with
50 m of nethylene chloride. The conbi ned nethyl ene chloride extracts are
dri ed{oler magnesi um sul fate and 30 concentrated. The residue is
purif™d by a radially-accel erated preparatory TLC usrng 10% et hyl

acet at e/ cycl ohexane as eluent - to give 0.85 g (33% of 09-21(2457) A the
desired product as a light yellow oil, [err] 1.4734. Anal. Calc'd. for
[err] : C 38.91;, H 2.57; N, 3.29; Found: C, 39.00; H 2.64; N, 3.37.

~~
~
-1
=
-:-J‘.
1] FTOoOm OO NN N0 W
] . 8 Emr\\o o ~an oW I~ O
75% ~ Slomen oot =incn oM
: . lohn < v w
i c\‘ 39 ¢
- - (")
. ot
: E wl® :
- B D =) oM N~ M ~ao o
2‘ --‘;'t_a'\or\w -~y Ao WOK~Y
B gilmiomnmnm QM = oMM
<{Ohn ) v W
I
GE)U:Z [ -1 [ S35 (&0 -1
o
L)
AR
: o~ o 0 o
- © Q o) =)
P - B
. . - - - v
« <+l 0 q' 7e)
% Ol ™~ ~ ~
) X vt - P

1



5 Exanpl e 130 Preparation of -3-ethyl 5-nethyl

6- (di - quoronEtth) 4- et hyl sul fonyl met hyl - 2- (trifluoro-"

met hyl);3, 5- pyri di nedi carboxyl ate To a col d [err] stirred solution of 0.5 g

10 iﬁ0012 nmol e) of product of Exanple 101 in 20 m of nethyl ene

' chlorlde is added 0.55 g of mchloro- per zoic a ion. The
.reaction mxture is stirred at anbi ent t"e%graturect* éﬁ@oﬁ%jdr% pour ed

into 150 m of 1% aqueous sodi um hydroxi de. The 15 ~met hyl ene chl ori de

| ayer is separated, washed with 100 ml of water, dried over nmagnesi um

sul fate, and concentrated in vacuo tg @I%te solid. Recrystalli za#ton

from et her/ hexane gives 0 46 g of, théigg¥?F€U‘pToduct as a mhlte SO|Id

mp. [err]. Anal. Calc'dE .of-d ound: C

39.97; H 3.37:4 _ ;qmrn@t_i on of

dlnethyl 2- (di f]. ' _ uoromnet hyl ) - 3,

In a manner similar to the procedure of
Example 13, product of Example ss of Table 3 is
_reacted with'1,8-diaza-bicyclo-[5.4.0]-undec-5-ene to
give the desired product as a solid, m.p. 43-45°C.

. Anal. Calc'd. for C;gH;sFgN204:
10 C, 51.68; H, 3.61; N, 6.70;

Found: C, 51.51; H, 3.63; N, 6.66.
Example 127

Preparation of 3-ethyl 5-methyl &=-(di-
fluorcmethyl)-4-(2-oxirany1)-2-(trifluoromethyl)-3J

15 5—pyridinedicarboxylate- :

' A stirred mixture of 14.0 g (0.039 mole) of
product of Examﬁle 99, 105 ml of ethanol, 70 ml (0.60
mole) of 30% hydrogen peroxide, and 2.9 g (0.033 mole)
of sodium blcarbonate 1s heated at 70°C for 3 hours

20 The reaction mixture is cooled and concentrated
| in vacuo to approximately 30 ml then extracted with 75
ml of methylene chloride. The methylene chloride
solution is washed with 300 ml of water. The aqueous
layer is extracted twice with 75 ml of methylene
25 chloride. The combined methylene chloride extracts
were dried over magnesium sulfate and concentrated.
‘The residue is purified by HPLC using 8% ethyl
acetate/cyclohexane as eluent to give a yellow solid
which after recrystallization from hexane/ether gave
30 2.32 g of the desired product as a white so0lid; m.p.
57.5-59°C. -
Anal. Calc'd. for C;4H;,FsNO;:
C, 45.54; H. 3.28; N, 3.79;
Found: C, 45.63; H, 3.28; N, 3.77.



A mxture of 25.0 g (0.062 nole) of product of-Exanple 25, 100 ml of 10%

aqueus sodi um hydroxi de, 30 40 m of ethanol, and 150 ml of water is

reflux for 48 hours and concentrated to approxi mate 150 nmi .

solution is diluted with 1 L of ggigr and acidified to pH 1-2
hl

hel d at
r esi-dual

concentrat ed

mxture is extracted three times with 300 ml of ether.
extracts are dried over

131 09- 21(2457)A hy ori de0feRd(2ZA& )AqueolUs

The e

" 4

The conbi ned et her
magnesi um sul fate and concentrated to give 11.7 g

(55% of a solid, 5 mp. [err]. A mixture of _7.08 g (0.0226 nole) of
abovg Splids, 3.0 m (0.0475 nol e) ofHMe, 3.45 g (0.025 nole) of

pot asw#
m Xture is 10
with 100 i

of

am car bonat e, and 3PreparfatbbhR iof 3tethgd Hemethyhoasgl, The reaction

Roured ik FQGE‘-'EIQ%Q' LTINS L%g!i?? a_d extracted

orrre _ STt ~Forrae—S6ra on is

washed successi vaethylir326apyiridingdics I:.u rlaterrt of 1% sodi um
5

10

15

.20

25

30

A solution of 3.0 g {0.084 mole) of product
of Example 99, 1.49 g (0.091 mole) of bromine in 30 ml
of carbon tetrachloride is stirred for 3 days and
concentrated. The residue is kugelrohr distilled at
0.1 torr (pot temperature, 140-150°C) to give 3.45 g
(80%) of the desired product as an oil, n%s 1.4950.
Anal. Calc'd. for C;4H;2BraFgNO,:
c, 32.77; B, 2.36; N, 2.73;
Found: C, 33.00; H, 2.39; N, 2.93.
Example 129
Preparation of 3-ethyl S5-methyl 4-(l-bromo-
ethenyl )-6~(difluoromethyl )-2-(trifluoromethyl)-3,5~

~pyridinedicarboxylate

To a stirred mlxture of 0.49 g (0.012 mole)
of 60% sodium hydrlde_ln oil dispersion and 4 ml of
anhydrous THF is added 10 ml of methanol under
nitrogen. The reaction mixture is cooled with an ice
bath to 5°C then treated slowly with a solution of 3.0
g (0.0058 mole) of product of Example 128 in 2 ml of
anhydrous THF, while the reaction mixture is
maintained below 15°C. The mixture is stirred
at 0°C for 2 hours and poured into 180 ml of 1%
hydrochloric acid then extracted three times with 50
ml of methylene chloride. The - comblned methylene

~ chloride extracts are dried over magnesium sulfate and

concentrated. The residue is purified by a
radially-accelerated preparatory TLC using 10% ethyl

'acetate/cyclohexane as eluent to give 0.85 g (33%) of



bi carbonate, dried over magnesium sul fate, and 15 concentrated. The
residue is kugelrohr distilled at 0.15 torr (pot tenperature, [err]) to
givel §iwhite solid which is recrystalllzed fron1ether/hexane to give 3. 0 g
(3699 of the desired product, mp. [err]. Anal . Calc'd. for [err].

C, 41.83; H, 3.24; N, 3.75; Found: G, 43€B4 H, 302521k?4§715 Exanpl e 132
Preparation of dinethyl 2-(difluoronethyl) 25

4-i odonet hyl -6-(trifluoronethyl)-3,5-pyridinedi- carboxylate A m xture of

52 m 060105 SR fapbel BrBabER, 4 B RGRE ypOToRT RIEE hES TGS 101
_pot assi um car bABALe Cahg'ds FProf:BNE1BEFsNPared at anbi ent tenperature(glh
ﬁ gaysthhe reacélondn1XCurge|glfﬁgredtsngon559hﬁ§08fnﬁ@b?quegﬁsl

ydrochl oric aci d_.and .exir ee of met hyl ene
chloride. The conBPHBH* &t gétgo § ucce55|vely with 1%
hydrochloSide.aC|d, 1% sodium . Example 130

Preparatlon of 3-ethyl 5-methy1 6-(di-
fluoromethly)—4-methylsulfonylmethyl 2-(trifluoro-
methyl )-3,5-pyridinedicarboxylate

T To a cold (15°C) stirred solutlon of 0. 5 g

10 (O 0012 mole) of product of Example 101 in 20 ml of
methylene chloride is added 0.55 g of m-chloro- _

perbenzoic acid in portion. The reaction mixture is

stirred at ambient;temperature'for 16 hours, poured
-into 150 ml of i% agqueous sodium-hydroxide; The
15 methylene'chloride_layer'is.separated, washed with 100
:ml'of_water, d:ied.over magnesium sulfate, and
concentrated in vacuo to give a whité solid. :
- Recrystallization from ether/hexane gives 0.46 g of ,
the desired product as a white solid, . '<:2'
20 m.p. 110.5-11.5°C. ' : '
Anal. Calc'd. for C;4H,;4FsNOgS:
~C, 40.10; H, 3.37; N, 3.34;
"Found: C, 39.97; H, 3.37; N, 3.33.
, . Example 131 _ o
25 . Preparation of dimethyl 2-(difluoro-
' methyl )-4-methylthiomethyl-6-(trifluoromethyl)-3,
5-pyridinedicarboxylate _ :
' A mixture of 25.0 g (0. 062'mole) of product
of Example 25, 100 ml of 10% agquedsus sodium hydroxlde,
30 40 ml of ethanol, and 150 ml of water is held at
reflux for 48 hours -and . concentrated to approxlmate
150 ml. The residual solutlon is diluted with 1 L of
water and acidified to PH 1-2 with concentrated




143 : 132 09- 21(2457) A bi carbonate, and
10% sodi um chl oride, dried over magnesium sulfate, and concentrated. The
residual is purified by HPLC using 15% et hyl acetate/cycl ohexane as EEQEnt
to give a yellow oil which crystallizes 5’ ) after standln

Recrystal lization tw ce from ether/hexan€e a'ves 2.2 Q#%s%%Athe desired
product as a white solid, mp. [err]. Anal. Calc'd. for [err] " C, 31.81;

H 2.00; N, 3.09; 10 Found: C 31 95 H, 1.90; N, 3.07. Exanple 133

?L?pafﬁtifﬂigaegﬁng%é?f P?é%%%%ﬁ%%ﬂ; pyrldinecarbok Qﬁfd
A m> e of 2 ¢©. bimes el ) 390 gk lef:te@ieE(arﬁhﬁé q@@u@dr @tl{eor 0092
ol €) of 10% Soder el Okt éledr Sedt o Wildies AOH ADL fiediaret hanol i s
stirred at anbient te era re for f S, @%%é ent The residue
i s dissolved i n 98BCFF*Y to %kY%r ﬁu% X th 50 n of
met hyl ene & m.p. 209~ 210°C.
) A mixture of 7.08 g (0.0226 mole) of above
solids, 3.0 ml (0.0475 mole) of methyl iodide, 3.45 g
(0.025 mole) of potassium carbonate, and 35 ml of DMF
is stirred for 16 hours. The reaction mixture is
10  poured into 300 ml of 1% hydrochloride acid and
extracted with 100 ml of methylene chloride. The
methylene chloride solution is washed successively
~ with 200 ml of water and 200 ml of 1% sodium
bicarbonate, dried over magnesium sulfate, and
15 concentrated. The residue is kugelrohr distilled at:
0.15 torr (pot temperature, 120-125°C) to give a white
) solid which is recrystallized from ether/hexane to
:"5'- . give 3.0 g (36%) of the desired product,
'<:) m.p. 50.5-51.5°C. '
20 Anal. Calc'd. for C,;3H;2FzNC,S:
' C, 41.83; H, 3.24; N, 3.75;
Found: C, 41.84; H, 3.25; N, 3.75.
Example 132
. Preparation of dlmethyl 2= (dlfluoromethyl)
25  4-iodomethyl-6- (trlfluoromethyl) -3,5-pyridinedi-~
carboxylate -
' A mixture of 10.43 g (0.033 mole) of the
solid (m.p. 209-210°C) described in Example 131, 8.2
ml (0.132 mole) of methyl iodide, 20.2.g (0.146 mole)
30 of potassium carbonate, and 45 ml of DMF is stirred at
“ambient temperature for 5 days. The reaction mixture
is poured into 550 ml of 1% aqueous hydrochloric acid
" and extracted three times with 100 ml of methylene
chloride. The combined extracts are washed '
35 successively with 1% hydrochloride acid, 1% sodium




chloride. The aqueous layer is acidified to pH 1-2 with concentrated .
hydrochl oride acid and extracted three times with nethylene chloride. The
conbi-ned net hyl ene chl oride extracts are dried over nmagnesium 25 sul fate.

and copngcentrated to give 2.6 g of a soli A m xture of (0. 0066
mol e)l 1@% the above solid, 1.28 g (O. 0082?%}%) of e‘ﬁw?lg% 'ﬁg“ 0.71 g
(0.051 nole) of potaSS|un1carbonate and 20 ml of DVF is stirred for 48
hours and poured into 200 m 30 of 1% hydrochl oride acid. The m xture

is extracted ”Ef?aex b Qith, & V\g% é’édﬂﬁ-ﬂ@ﬁf&ﬁf@' o&#ﬁ&iS%y% conbi ned:

met hyl ene chl ori cts are hed successi ve 1%
sodi um chl or i ddnagreaiun gubfate, s@ﬁﬁﬁﬁ‘!ﬁ%‘?me The e‘e’?%ahﬂgﬁ\em

133 09- 21(2457)1%\1&&{@&% L © QRN rmxdethiheaé@&wﬁ:yél&m:{@hr

e di stil coll cted at erature of

distilled at 0.3 ot
[:afri) |65 ?urt He T){H?‘ﬁ P ¥ dt ax?glé%c%lr RASh %&F AFSLC usi ng
10% 5 8 hy| exftex estardinyg! ofRecrs tal Lizatton divice from

ether/hexane gives 2.27 g (15%) of the desired product
as a white solid, m.p. 78-79°C.
‘Anal. Calc'd. for C;2HgFsINO,:
. €, 31.81; H, 2.00; N, 3.09;
10 Found: c;'31.95;.H, 1.90; N, 3.07.
' o Example 133
Preparation of 3-ethyl 5-methyl 2= (dl-
fluoromethyl)-4-methylthiomethyl-6-(trifluoromethyl)-3,
5-pyridinecarboxylate_
15 _ ' A -mixture of 2.8 g (O. 0077 mole) of product
_ of Example 131, 3.7 g (0.0092 mole) of 10% sodium
- hydroxide, 3 ml of water, and 20 ml of ethanol is
stirred at ambient temperature for 5% hours, and
concentrated. The residue is dissolved in 150 ml of
20 water and extracted twice with 50 ml of methylene
chloride. The aqueous layer is acidified to pH 1-2
with concentrated hydrochloride acid and extracted

three times with methylene chloride. The combined
methyléne chloride extracts are dried over magnesium
25 ‘sulfate and concéntrated to give 2.6 g of a solid.
A mixture of 2.47 g (0.0065'm01e) of the
above solid, 1.28 g (0.0082 mole) of ethyl iodide,
0.71 g (0.051 mole) of potassium carbonate, and 20 ml
 of DMF is stirred for 48 hours and poured into 200 ml
'30 ' of 1% hydrochloride acid. The mixture is extracted
' three times with 50 ml of methylene chloride. The
combined methylene chloride extracts are washed
successively with 150 ml of 1% sodium chloride and 150
ml of 1% sodium bicarbonate, dried over magnesium



Kugel rohr distillation of this oil at 0.15 torr (collected at pot _ 144
tenperature of [err]) gives the desired product as a light yellowoil,
[err] 1.4750. Anal. Calc'd. for [err] : 10 C, 43.41; H, 3.64;
N, 3.62; Found: C,. 43.42; H 3.65; N, 3.6 anpl e 134 Preparation of
3-ethyl 5-nethyl 6-(di- quoronethyI) 4- %ﬁy|-2 (tr¢9+2kﬁ2ﬁﬁﬁhwl) 3, 15

" 5-pyridinedi carboxyl ate This product is isolated as a by-product in the
preparation of the product of Exanple 101. The crude material is purified

by HPLC as noted f 1 f I
To1 e 20 I SHLFaFRacengrognosatishelt RS Sesiale HiF Wfeetror @™ ©
kugel anr dlstlIdndtallédSatoﬁrS(porrteﬁbbeadustlblatert¢911ectpdmaﬁ.35 g
f-the d d 8

O 45576, H °5, DRBE\EbmpEhthre §F5Fp000gbo0 (UL Surfiy [FiFitiedby | o 15
Preparatlon of [Baéthbﬁe?ﬁ6§§esaE§¢ preparatory TLC using 10%

S ethylene acetate/cyclohexane to give an oil.

. Rugelrohr distillation of this o0il at 0.15 torr
o (collected at pot temperature of 125-130°C) gives the
g desired product as a light yellow oil, n%s 1.4750.
_ Anal. Calc'd. for C;4H; 4FzNO,S
10 | C, 43.41; H, 3.64; N, 3.62;
Found: C, 43.42; H, 3.65; N, 3.62.
Example 134
Preparation of 3-ethyl 5-methyl 6-(di-
' fluoromethyl)-4-methy1 ~2- (trlfluoromethyI) -3,
15 5-pyr1d1ned1carboxy1ate
This product is isolated as a by-product in
the preparation of the product of Example 101. The
iij) ~ crude material is purified by HPLC as noted in Example
| 101. After removal of the product of Example 101, the
20 later fractiontgives 1.42 g of a yellow 0il which is
kugelrochr distilled at 0.5 torr (pot temperature of
125-135°C) to give 1.35 g of the desired product,
n2% 1.4483. | '
Anal. Calc'd. for CI3H12F5N04
25 : C, 45.76; H, 3.54; N, 4.10;
Found: C, 45.76; H, 3.52; N, 4.08.
Example 135
: Preparation of [3-carbomethoxy-5—car-
bethoxy-2~(difluoromethyl)-6-(trifluoromethyl)]-
. 30 4-pyridylmethyl-dimethylsul fonium tetrafluoroborate
| To a solution of 19.9 g (0.0513 mole) of
product of Example 101 in 150 ml of acetonitrile under




bet hoxy-2-(difluoronethyl)-6-(trifluoronethyl )]- ;

4- pyrldzzqrthyl di met hyl sul fonium tetrafluoroborate To a solution of 19.9 g
(0.0513 riol e) of product of Exanple 101 in 150 ml of acetonitrile under

145 134 - 09-21(2457)A nitrogen i s added 10. 0 (0.051 nole) of silver
~tetrafluoroborate followed i mediately py 4. m (§oDZP(3@i ) of net hyl

i‘odi de. The reaction mxture is stlrred at anblent tenperature for 16
hours, then 5 mai ntained at [err] for 24 hours. The grayish preC|p|tate
is filtered: The filtrate is concentrated to a light brown oil which
crystallizes upbtregemdisngaddedct§se of| (005 brmélem ef heilvert r ahydr of ur ¢

gives 21.6 g (ﬁé%a{ffw}oaéra‘f@ E@flé@édp{ﬁﬁé@{aééyskg‘ Qfe 32.&86' solid,

119.5-121. Ana erré Found: C
36.86: H, 3.46{0n072 meleFafrethyl 19A1de at | Bhe oFeackion imixtuxey| 2- (di -

is stlrred at’ amblent temperature for 16 hours, then
5 maintained at 45° for 24 hours. The grayish
| prec1p1tate is filtered. The filtrate is concentrated
to a light brown oil which crystalllzes upon standing.
/Recrystalllzatlon from ether-tetrahydrofuran gives
21.6 g (86% yield) of the desired product as a white
10 solid, mp 119.5-121°. Anal. Calc'd. for C,sH;7BFgNO,S:
C, 36.83; H, 3.50; N, 2.86;
- Found: C, 36 86; H, 3.46; N, 2.76.
' : Examgle 136
Preparatlon of 5-ethyl-3-methyl 2-(di-
15 “fluoromethyllr4 {N,N-dimethylaminomethyl )~6- (trl-
fluoromethyl)-3,5-pyridinedicarboxylate
To a stirred solution of 3.0 g (0.0061 mole) _
- of product of example 135 in 15 ml of N, N-dimethyl- ' g:};
formamide under nltrogen is added 1.4 g (0.0093 mole) -
20 of sodium iodide. The reaction mixture is stirred at
25° for 1/2 hour, then treated with 2.3 g (0.0091
mole) of an 18% solution of dimethylamine in ether.

After stirring at ambient temperature for 1/2 hour,
the reaction mixture is poured into a mixture of
25 500 ml of water and 100 ml of saturated sodium
| chloride solution. The organic is extracted into
ether (4'x 75 ml). The ether extracts are combined
and washed with 200 ml of 10% sodium chloride
~ solution, dried over magnesium sulfate and con- _
30 . éentrated. ‘The residue is purified by HPLC usinglsz
~ ethyl acetate in cyclohexane as eluent. The desired

]



15

tenperature for

25

or garg
conbi ™
magnesi um sul fate and .c

HPLC usi ng 5% et FAVE det %;[ &8 |(r§4c4ycc¥ien : & V&

135

fl uoronet hyl ) - 4- (NN-di net hyl am nonet hyl )-6-(tri- fluoronethyl)-3,
5-pyri di nedi carboxylate To a stirred solution of 3.0 g (0.0061 nole) of
product of exanple 135 in 15 m of N, N-dinethyl- formanm de under nitrd
is added 1.4 g (0.0093 nole) 20 of sodiumiodide. The reaction m xt
is stirred at 250 for 1/2 hour, then treatd@with 2. 39¢20Q2889)am0l e) o
18% sol ution of dinethylamne in ether. After stirring at anbient

'1/2 hour, the reaction mxture is poured into a m xture

500 m of water and 100 m .of saturated sodi um chloride sol ution.

i s extradiZaftinm i& goncqentratedy ) Thengegigue dst kuged rohs
and washﬁckﬂmmféd?@& . 10fto]:Q:%(i:Q(iﬂ w@?@r@wﬂ 32butizor,) @bl ed

qﬁ;es d e g puri %led by

InWhiffeoddsi PedP 14

L5

f an

of
The

over

6

09- 21( 24518 f Imml.omals'cd)n(f@trt ICats®] ; FsMa@, zesi due is kugel rohr
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35

C, 46.88; H, 4.46; N, 7.29
Found: C, 46.70; H, 4.45; N, 7.23.
Example 137

Preparation of 5-ethyl-3-methyl 2-(di-
fluoromethyl-4-(N-ethyl-N-methylaminomethyl )~6~(tri-
fluoromethyl )-3,5-pyridinedicarboxylate

To a stirred solution of 4.0 g (0.0081 mole)
of product of Example 135 in 25 ml of N, N-dimethyl-
formamide cooled to 5° with an ice bath is added 1.84
g (0.012 mole) of sodium iodide. The reaction mixture
is stirred at 0-5° for 1 hour, then allowed to warm to
ambient temperature. N-ethyl-N-methylamine (1.05 g,
0.017 mole) ié added to the reaction mixture and the
reaction mixture is stirred for 2 hours at ambient

temperature, then poured into a mixture of 300 ml of
water and 100 ml of saturated sodium chloride
solution. The organic is extracted into ether (4 x
100 ml) and the combined ether extracts are washed
with 200 ml of 10% sodium chloride solution, dried

over magnesium sulfate and concentrated. The residual '

0il is purified by radially-accelerated preparatory

TLC followed by kugelrohr distillation at 0.15 torr

(pot temperature 120-130°) to give 2.49 g (77% yield)
of the desired product as a yellow oil, n2?°D 1.4534.
Anal. Calc'd. for C,;gH;oFgN2O4: ' '
C, 48.24; H, 4.81; N, 7.03
Found: C, 48.10; H, 4.83; N, 6.99.

' Compounds of this invention may be prepared
from éorresponding compounds in which the R; or R,
group contains one more fluorine atom than does the
product compound. This scheme, which has been
discussed earlier, involves one or more additional
sequences of sodium borohydride reduction to the



distilled at 0.1 torr (pot tenperature [err]) to give 1.98 g (84%yield) of
a water ,white oil, n25D 1.4518. Anal.. Calc'd. for [err] : 5 C
46,.88; IQ‘4 46; N 7.29 Found: C, 46.70; H 4.45; N, 7.23. Exanple 137
Preparation of 5-ethyl-3-nethyl 2-(di-

1 uor onet hyl - 4- (N- et hyl - N- et hyl am nomet h¥Dg- 6- (t ri 927191 (2457)A
fluoronet hyl) -3, 5-pyridi nedicarboxylate To a stirred solution of 4.0 g
(0.0081 nol-e) of product of Exanple 135 in 25 m of N, N-dinethyl -

f ormam de cool e Ie of
SOEiI um i odi de. %{‘Pe%%cté%ﬁ&% ;%ﬁ?ﬁ?%@réﬁy éjﬁ?l rrgfil&fé% th;f or 1 )hour
then al | oned tohmﬂﬂ%cwmntmp%%tm%senw @ fiyd -DORAGYEOUS ne (1. 1@
g, 0.017 nole) bﬁgﬁdﬂ@%&@etmcmwtmm & X8 ur@-md;amereami@n mxture is

stirred for 2 hours at anbj te e our nto a m xture of
300 M of 20 THRTH ré\n%a €#’f‘d %?% %"?’éos ‘E%jc%%% sol ution. The
organi c i sbextrfielbowsnto ether (4 X 100 m-) and the conbi ned et her

extracts are washed with 200 mM of 10% sodi um chl ori de solutlon dri ed over
magnesi um sul fate and concentrated. The residual |

: CFs C
R.l —_— Fg3 —_ CFj3 ___9
Rz: ) CF3 CF2H lCFHz CH3

- or

) o RI: i CFs CF2H CFﬂzf ' .CH3 .
10 - Rz: CF3 ) CF3 ) .CF3 _ N CF3

‘However, this process is not restricted to the
situation in which one of R; and R, is CFj. The
reaction applies equally, for example, when R, is
CFzH, CFHz, or alkyl and R; is to be dehydro- L
15 fluorinated. The following_Examples 138 and 139 show :ﬂ:l
' ~ the pre-paration of compounds of this invention in
-whlch one of R1 and R, is CF3; and the other 1s
selected from CFH, and CHj.
| , _ Example 138
20 : - Preparation of dimethyl Zgifluord-_
methyl)-4-isobutyl-6-(trifluoromethyl)-3,5-pyri-

dlnedlcarboxylate
- To a solution of 50.3 g (0 136 mole) of
product of example 14 in 200 ml of DMF is added 21.3 g
25  (0.563 mole) of sodium borohydride.' The reaction
mixture becomes exqthe:mic and the temperature of the

reaction mixture rises to 65°C and subsides to 40°C
after 40 min. of stirring. To the reaction mixture is
"added 15 ml of water. The exothermic reaction mixture



25 oil is purified by radially-accelerated preparatory TLC foll owed by
kugel rohr distillation at 0.15 torr (pot tenperature [err]) to give 2.49 g
(77% vyield) of the desired product as a yellow oil, n25D 1.4534. Anal. - .
Calc'd. for [err] : 30 : C, 48.24; H, 481 N, 7.03 Founq§$
48.10; 'H, 4.83; N, 6.99. Conpounds of thig 3#1vent|orbgmmmgaf ared om
correspondi ng conpounds in which the [err] or [err] group contalns one nore
fluorine atomthan does the 35 product conpound. This scheme, which has
been discussed earlier, involves one or nore additional sequences of sodium
bor oh§d}i de reduis cooledtby an Dee2dgtes Hath oo epthdorthe cooling

1, 2- awfydr opyri db o5 | puf ﬁvéw &5a iw&”ﬂééé'?iéﬂ‘gﬁiﬂhfé; e @nasence of a
nonagueous organic ase such as DBU hi's reacti on
pattern may be sFOWNQRERmibPeEPYs %%1@ 'Poyked gito [kerly |of wat@%]  [err]

[-err] [err]The organic is extracted into 500 ml of methylene
: .5 chloride. The methylene chloride extract is dried
' over magnesium sulfate and concentrated. The residual
0il (44.5 g) is purified by HPLC using 5% ethyl
. acetate in cyclohexane as eluent. The first 2.8 L of
eluate gives 7.6 g of an oil which contains 56% of the
10 desired product, 22% of the starting material, and 229
-of an unidentified material. The second 2.5 L of
eluate gives 24.6 g of an oil which contains a mixture
of dimethyl 2-(difluoromethyl)-1,2-dihydro-4-
isobutyl-s-(trifluoromethyl)-3,5-pyridinedicarboxy1ate
15 @ (E) and dimethyl 6-(difluoromethy1)-l,2~dihydro¥4-
| isobutyl-zf(trifluordmethYl)-3,5-pyridinedicarboxy-
late (F) and other unidentified products. This oil
(j) is crystallized from ether-hexane to give 7.4 g (15%)
- of a solid, mp 82-85°C, which is a 4.6:1 mixture of
20 above mentioned (E) and (F). The mother liquor is
concentrated to an oil (15.6g) which contains (E),
(F), and other unidentified products. A solution of
above 0il, 9.0 g (0.0568 mole) of DBU and 100 ml of
ether is stirred for 18 hours and washed with 100 ml
25 of 3N hydrochloric acid. The ether solution is dried
over magnesium sulfate and concentfated. The residual
oil (14.5 g) is purified by HPLC using 5% ethyl
- acetate in cyclohexane as eluent. The first 2.0 L of
_ eluate gives 8.8 g (19%) of the desired product as an
- 30 oil, n?5D 1.4567. Anal. Calc'd. for C;sH;3F4NO,:
Cc, 51.28; H, 4.88; N, 3.99
Found: C, 51.39; H, 4.76; N, 3.85



[err]: [err] [err] [err] [err] or [err]: . [érr] [err]
[err] [err] 10 [err]: [err] [err] [err] [err]
However, this process is not restricted to the situation in which one of
[err] [err].is [err]. The reaction a I es equgbl xanpl e, when
- [err] ?gp[err] or alkyl and [err] is toegg dehydrg§ 21(§@§7Fuor|nated

- The foll ow ng Exanples 138 and 139 show the pre-paration of conpounds of
this invention in which one of [err] and [err] is [err] and the other is
selected from([err] and [err]. Exaangaé§¥e2939 _ Preparatlon of
~dimet hyl 2- (fluoro--neth¥ L é ugro h Ii ri- <:>'
di nedi carboxylate. To a s _ R g
exanple 14 in go@tmiifd i ) L,Bahele) of sodi um

bor ohydride. The: reactlga glgbyﬁglsﬁcggegfgxgthgrgkg ﬂgge?hg gtenperature
of the reaction n1xture ri.ses ggg a4 aéu bsides tao 40C after 40 mn. of -
d

stirring.® To PREANEL-PELRXAMR ﬁr Q ny af BVFmee?dd?ﬂe5eQ09hern1c

reaction n1xtu(e 16 mole) of sodium borohydrlde. - After 10 min.
stirring, the reactlon mlxture is heated to 65° in 20
min. and maintained at 65°C for 1 1/2 hours before
being poured into'SOO_ml of water. The organic is
10  extracted into 500 ml of methylene chloride. The
',methylene chloride extract is drled over magnesium
sulfate and concentrated to give 9.9 g of an oil whlch

is purlfled by HPLC using 10% ethyl acetate in
cyclohexane as eluent. The flrst 2.1 L of eluate

15 glves an oil whlch 1s not further 1dent1f1ed. ‘The
second 1.5 L of eluate glves 2.9 g of an oil which is
stirred with 2.0 g of DBU and 50 ml of ether for 4
hours. The ether solution is washed succes51ve1y w1th
60 ml of 3N hydrochlorlc acid and 60 ml of water,

20  dried over magnesium sulfate and concentrated. The
residual 2.2 g of an oil is purified by radially
accelerated preparatory-TLC using 5% ethyl acetate in
Cyclohexane as eluent. The first fraction: gives an

' oil (1. 2 g) ‘which is kugelrohr distilled at 1 torr (pot

25 _temperature 140°) to give 1.1 g (137 yield) of the
des1red product as an oil, n25D 1.4606.

Anal Calc'd for C15H18F3N04.
_ _ C, 54.05; H, 5.44; N, 4.20
Found: C, 54.06; H, 5.45; N, 4.20.



-1 37 09-21(2457)A I's cooled by an ice-water bath to [err]. The
cooling bath is renoved and the reaction mxture is stirred for 20 mn.

bef ore being poured into 1 L of water.

of nethyl ene 5
magnesi um sul fate

and concentrated. The res oi

The organic is extracted into 500

chloride. The nethylene orlde e?) %ét %_§r|ed over
(47

Apurlfled

by HPLC using 5% ethyl acetate in cyclohexane as eluent. The first 2.8 L _of
eluate gives 7.6 g of an oil which contains 56% of the 10 desired UU
product, 22% of the starting naterial,zgy%@%@@(ﬁ4éulunidentified mat eri al

The ge€opnd 2.5 L of eluate qgives 24. 6, an Qi 'mhic contains a m xture
of diwg#t hyl 2-(difl uor omet hy#Sh rpmeth 1-methyl

i sobut yl - 6- (trlfllannym#ﬁnﬂd}éhﬂbqnmeﬁqumhdhnﬁquz4ﬂnrxmauoromeﬁhyaqd

di met hyl 6-(diflu
i-sobut yl - 2-(trifl

uni-dent i fi ed 5roduct s.

oy Db 4-

nedi car boxy- late (F) and other

7:4 g (15% of a SQioh nP dPhodutlt J¥ igkampief 1l Hnd Usd @1 of

10

15

20

25

ethanol. . In a separate flask was stirred 15.84 g
(0.24 m) of potassium hydroxide (85%) and 75 ml of
water. The aqueous solution was added to the organic
layer and stirring proceeded for 48 hours at room
temperature. The reaction mixture was concentrated,
diluted with water, and extracted with ethyl ether
The agueous layer was ac1d1f1ed with concentrated
HCl, cooled, and extracted with ethyl ether. The
product layer was dried over anhydrous MgSO4
filtered, concentrated and dried under vacuum to

-yleld 24.5 g (82.93%) of acid. The acid

was stirred with 150-200 ml of thionyl chloride and
heated at reflux for 24 hours. The reaction mixture

'~ was concentrated to yield the acid chloride

in 84.97% yield.

' A 250 ml round bottomed flask was charged
with 6.25 g (0.016 m) of the acid chloride, 1.52 g
(0.02 m) ofggzopanethiol and 75-100 ml of
tetrahydrofuran. To the magenticaliy stirred mixture
was added 2.44 g (0.02 m) of

‘potassium tert-butoxide. The reaction mixture began

30

to evolve heat and was stirred for 30 minutes, The
mixture was then poured into ice water and extracted
with methylene chloride. The organics were dried over
anhydrous magnesium suifate, filtered, and
concentrated. The crude product was kugelrohr

" distilled to yield 1.95 g (28.55%).

ngs =1.4704.

Thi s Aoidne digrersifdldsiy sth s ahargede Wit 32e %t o gi ve



20 above nentioned (E) and (F). The nother liquor is concentrated to an
oil (15.6g) which contains (E), (F), and other unidentified products. A '
sol ution of above oil, 9.0 g (0.0568 nole) of DBU and 100 nl of ether is
stirred for 18 hours and washed with 100 ml 25 f r.qchl oric acid.
The ether solution is dried over nagnesf“qnsulfateQﬁhéuégﬁggﬁﬁrated The
resid @ﬂ_0|l (14.5 g) is purified by HPLC using 5% ethyl acetate in
cycl ohexane as eluent. The first 2.0 L of eluate gives 8.8 g (19% of the

desired productagg .a '  48% .5 Anal | &'ad. +f OF rr] . C
51.28; H, 4. 88—N—-3%9%Q:Fc?un$°lr Cfl%g%séﬁg’? 76C N% %§5 H, leé%

138 - 09- 21(2457) A Exanpl.e 139 Preﬁ'é’r"é’tq ‘on Cof 5@-7Bthil: 5.22; O
4-isobutyl =2-nethyl- 6-(trifluoromethyl)-3,5- pqun nedi.eaibgyylzake To a
solution of 8.8 g (0.025 nole) of 5 xa&19gy of Exanple 138 in 100 m of

DIVFlsadded609(016rmI30f SO ride. After 10 mn.
. §,8=diethyl 2-difluoromethyl )=-4-iscbutyl

~6=(trifluoromethyl )~3,5-pyridinedicarbothioate
A one liter flask was charged with 70.91 g
(0.1784 mole) of product of Example 16 and 300 ml of
methanol. In a separate flask was combined 93.73 g
10 (1.42 mole) of 85% potassium hydroxide and 150 ml of
- water. The agueous and organic layers were combined
and allowed to reflux for 48 hours. The reaction
mixture was concentrated, diluted with water and
extracted with ethyl ether. The ether layer was
15 discarded. The aqueous layer was acidified with
. concentrated HC1 and the oil precipitate was extracted
with ether. The extract was dried over anhydrous
magnesium sulfate, filtered, and concentrated to yield
a viscous liquid (which later crystallized) in the
20 amount of 53.7 g (88.22%). To this acid was added
250-300 ml of thionyl chloride. The reaction mixture
- was refluked,for,24 hours and was concentrated to
yield 51.7 g (86.93%) of acid chloride. |
A 250 ml flask was charged with 5.66 g
25 (0.0149 mole) of the acid chloride, 75-100 ml of
" anhydrous tetrahydrofuran, and 5.57 g (0.0898 mol) of
ethanethiol. To the magnetically stirred mixture was
added 3.34 g (0.0298 mole) of potassium tert-butoxide.
Th2 mixture evolved heat and was stirred for 45
30 minutes.  The reaction mixture was poured into ice
water and stirred. The organics were extracted two
times with methylene chloride, washed with ice water,

dried over anhydrous magnesium sulfate, concentrated
" and kugelrohr distilled. The mlxture was



stirring, the reaction mxture is heated to 65 in 20 mn. and naintained at
[err] for 1 1/2 hours before being poured into 500 mMl of water. The -
organic is 10 extracted into 500 m of rret hyl ene chlori-de. The

nmet hyl ene chloride extract is dried over nesi um :4.41 concent rat ed
to give 9.9 g of an oil which is purlfled'bl HPLC u ﬁm acetate

i n: cycl ohexane as eluent. The first 2.1 L of eluate 15 gives an oil. .
which is not further identified. The second 1.5 L of eluate gi ves 2.9 g of

an oil whichis éﬁtéﬁ%&éﬁh@d%&r&& & el %Eéﬂrﬁﬂé 181 Refciidtexhraour s.

Thed@er solution_is washed successi with 60 3N "hydrochloric
aci d 60 M ANGFJ|Cenkrated, r‘i’%cﬁf’cﬁ/]éi rﬂasﬁ%%’tﬁ’f:ﬂfe
concentr at ed. '%j:ﬂ%eZ 2 g of an 0|I is purlfled by radially
accelerated pre us % ate h

C ]C)n%gl vit-agl(‘gan1 oty$gg2§%2 Whi c’h %40 grorhﬁés

eluent. The fir
distilled & 1 torr (pot 25 terrperature [err]) N gli/éﬁj, 8.9 Y4.3% yi el d)

of the desired product as an oil, n25D 1. 46Rnd\alg, (iadqmi Honlsggy] @ C
54.05; H 5.44; N, 4.20 Found: C 54 06; H, 5.45; N
N, 3 21 S, 14.77
Using procedures similar to those of '
Examples 140 and 141, other thioester and dithioester
10 compounds were prepared. These compounds are shown

in the following Table 20.



09-21(2457) A Exanpl e 140 Ethyl 6-(difluoromethyl)-5-[[(1-nethyl
et hyl jthg o} carbonyl J-4-isobutyl-2-(trifluoronethyl)-, 3-pyridinecarboxylate
5T ' A one liter flask was charged with 32 g (0.08 m of product

of Exanple 16 and 150 ml of ethanol. In g,separate stirred 15. 84

g (0.24 m of potassium hydroxi de (85% '3%!175 m o&%{%ﬁ#& aqueous

- splution was added to the organic 10 | ayer and stirring proceeded for 48
hours at roomtenperature. The reaction mxture was concentrated, diluted .
with water, and extracted with ethyl ether. The aqueous |ayer was acidified
with concentrated HCl, cool ed, and extracted with ethyl ether. The 15 /7
product l'ayer was dried over anhydrous MgSO4 filtered, concentrated and “#
dried under vacuumto yig| denld.obeg (BRI o aci d. ey @ci d was stirred

with 150-200 nl of thi.ong Bk St Tde BB Reat B St re?l'}:fg'fior 24 hours. The
; ) w DI~ TN~ OIn® wFnm~ <
reaction mxture Al @ g R e | .
Plary I
: 2:P VW NN - - O~ =~ N
<l v MO MM~ OO NI~ wry — N = wn o
ol < .- NS 3 _
umZwn oz oD oEZ®n
b4 Q. ® 8
a 3 5 3 5
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TABLE 20

' Compound

Ethyl 6-(difluoromethyl)-4-propyl

5-[ (propylthio)carbonyl}-2~
dimethylethyl)thio}carbonyl-]-4~
propyl-2-(trifluoromethyl)-3-

[ (ethylthio)carbonyl]-4-(2-methyl
propyl)~2-(trifluoromethyl)-3-
pyridinecarboxylate

Ethyl 6-(difluoromethyl)-5-[[(1,1-
pyridinecarboxylate

Ethyl 6-(difluoromethyl)=5-[[(1-

methylethyl)thio]carbonyl]-4-~
_ propyl-2-(trifluoromethyl)-3-pyridine-

(trifluoromethyl)-3-pyridine-
Methyl-6-(difluoromethyl)-5-

carboxylate
carboxylate

0 .
a N o ~r
- < - =
] - L] - -
L]
=



20 was concentrated to yield the.acid chloride in 84.97%vyield. A aﬁp4n1
round bottonmed flask was charged with 6.25 g (0.016 m of the acid ¢
chloride, 1.52 g (0.02 n) of 2-propanethiol and 75-100 m of 25
tetrahydrofuran. To the mmgentically stirred mixture was added 2.44 ¢ :
(0.02 m of potassiumtert-butoxide. The n?gcﬁlon m igl2g (2aganat o evol ve
heat and was stirred for 30 mnutes. The re was then poured into ice
wat er and extracted 30 with nmethylene chloride. The organics were dried
over anhydrous magnesium sulfate, filtered, and concentrated. The crude

pr ody was kugelrohr distilled to yield 1.95 g (28.55% . [err] =1.4704.

09- 2: 157)A Anal . Calc'd. for [err] : C, 50.58; H 5.19; Found: C,
50.73; H 5.22; N, 3.24; S 7 42 Exang'e 141
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5 -+~ §,S-diethyl 2-difluoronethyl)-4-isobutyl ,

- 6- (trlfluoronethyl) 3, 5-pyridi nedi carbothioate A one liter flask was
charged]ﬂggh 70.91 g (0.1784 nole) of product of Exanple 16 and 300 m of
met hanot9¥Pn a separate flask was conbined 93.73 g 10 éﬁ 42 nol e) of 85%
pot assi um hydroxi de and 150 m of watertUthe aquecR@-2hR43GMhic | ayers
were conbined and allowed to-reflux for 48 hours. The reaction mxture was

. concentrated, diluted with water and extracted with ethyl ether. The ether

| ayer was 15 di scarded. The aquegg%qgagfgeisd\as acidified with

concentrated HCO and the oil preC|p| racted mnth ether. The ¢
concent r at ed t;gy'@}g&fha}vvu gv] | § ] ' alllzed) in the 20
anount of 53. “TO 'S acrd was added: 00 m of thlonyl

chl oride. The B:Ztlon n1xture was refluxed for 24 hours and was .
concentré8ed to yield SJAﬂ gntélﬂﬁt%f/()smﬂagtlmifwﬂwl de. A 250 ml flask was

ggﬁ;gregu\g Egt rs‘?alﬁy ro ur an %Pjég%é}% % éjpﬁcltuc%;ﬁgt hrgl .10.'?'omt hgf
magnet ically sE¥ome3f 9 e thyl \,\b%-methylpr oplonyl acetate _
using the procedure of Aberhart and Liv, JOC 1981, 3749.
The enamino ester had nD5 = 1.4914, bp 92°/6mm.
10 The above enamine (20 g) was mixed in 100 ml THF with
' 21.6 g methyl 2,2,2-trifluorocacetoacetate and 6 g
of acetaldehyde. Upon adding a couple of dfops of
piperidine, a spontaneous 1sotherm to 60° was
observed. The mixture was then heated with stlrrlng
15 at about 70° (Just below reflux) for 1% hours. While
monitoring with !°F nmr, the mixture was refluxed for
5 hours, then allowed to stand at room temperature |
overnight. The mixture was stripped of THF to give i
46.1 g yleld of crude product, 40 g of which was 'i;}
20 dehydrated using 25 ml trifluorocacetic anhydride and
about 100 ml CH,Cl,. An exotherm to 40° was
observed, and the material was refluxed for about one
hour, then stripped to give crude product which was
kugelrohr distilled (110-160°/0. 15 mm)
25 4.5 g of this crude intermediate (0 013
- mole) was placed in CH,;Cl, and 3.4 g of 2, 3- dichloro-
5,6-dicyano-benZOQuinone (DDQ) was added. The
reaction was exothermic. The mixture was stirred for
3 hours at room temperature. GLC showed one main
30 peak at the same retention time as starting .
material. The product was washed with NaOH/NaHSO; to
reduce excess DDQ. The material was stripped of
solvent, then kugelrohr distilled to give 3.5 g of
crude product, which was further purified by HPLC
35 with 3% ethyl acetate, 97% cyclohexane to give a




added 3.34 g (0.0298 nole) of potassiumtert-butoxide.

heat and was stirred for 45 30 m nutes. The reaction m xture was pou
into ice water and stirred. The organics were extracted two tinmes with
met hyl ene chl ori de, washed with ice metery*grled over anhydrous nagnesiu

sul fate, concentrated and kugel rohr disti

d. The M%tA{24IA 141

09:21(2457) A chronatographed using 3% ethyl acetate in cyclohexane and
concentrated to yieId 1.1 g (17.219% of oil, [err] = 1.5256. Anal. Calc'd.

for [err] C,

47.5
3,260 & 14.93 A ‘gf’iﬂf‘iﬁf’“ iyhichygtas then Jugelropr fistilled
proc F es SI m Iebptbm-l‘m“ cdt Bxarpines) 110 gince ttle dststigred hi oester and

di t hi oest er
the foll ow ng Ta%f

g&%@un(}%y\q QY EPY & yielfse conpounds are shown in

Anal Calc'd. for C18H24F3N04. C, 54.05; H, 5.44;

5

N, 4.20
Found: C, 53.98; H, 5.48;
N, 4.20
Exa@Q;e 151

_3-Ethy1 5-methyl 2-ethyl-4-isobutyl-6-

10 'jtr1f1uoromethy1) 3,5-pyridinedicarboxylate

A stirred mixture of 18.0 g (.20 mole)

isovaleraldehyde, 30.8 g (.20 mole) methyl trifluoro-
acetoacetate, 28.6 g (.20 mole) ethyl 3-amino-2-
penteneoate, 60 ml tetrahydrofuran and 3 drops
15 piperidine is heated and held at reflux for 18 hours.
The cooled reaction mixture is concentrated and the
residue partially crystallizes on standing at ambient
(:j temperature. The solids are filtered from an 8.0 g
| sample, washed with hexane and recrystallized from
.20 tetrahydrofuran/hexane to give 1.72 g (22%) white
SOlld mp 148-150°C.

A stirred mlxture of 72 g (.18 mole) crude :

s0lid prepared as above, 30 ml (.21 mole)
trifluoroacetic anhydride and 150 ml methylene

25  chloride is heated and held at reflux for 2 hours.

| The washed reaction mixture is concentrated to give

88.

0 g 0il. To a stirred solution of 43 g (.09 mole)

oil in 200 ml methylene chloride cooled with a water
- bath is added in portions 17.5 g (.077 mole) 2,3~
30  dichloro-5,6-dicyano-1,4-benzoguinone. The reaction
mixture is stirred for 1 hour and filtered. The
filtrate is washed twice with 200 ml of 20% sodium
hydroxide solution. Then with 200 ml 1% hydrochloric
acid, dried over magnesium sulfate, filtered and
35 concentrated to give 28.2 g oil. Purification by

Therm xture evol ved

red

m .

158
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09-21(2457)A [err] 143 09- 21( 2457)A [err]

09-21(2457) A Exanpl e 150 3-Ethyl 5-nethyl 4-nethyl-2-isobutyl
-6-(frifluoromethyl)- 3,5-pyridinedi carboxy late 5 . An anount
of 5934 g of ethyl 3-amino-4-nethyl-2-pentenoate was prepared from 98 g

‘et hyl (2- nethylprjoplonyl) acet ate usi ngl¥he procedor210243bpahart and Liv,
JOC 1981, 3749. The enam no ester had [err] = 1.4914, bp [err]/6mm

10

15

20

25

30

35

silica gel HPLC of a 10 g sample affords after
kugelrohr distillation 3.07 g (26%) of light yellow
oil, bp 105-110°C/1 mm, nD 1.4582. _ g

Anal. Calc'd. for C;7H22NF30,: C, 56.50; H, 6. 14~

N, 3.88

Found: C, 56.51; H, 6.17;
N, 3.84
- Example 152 '

_ ‘Methyl 2-(difluoromethyl)-4-isobutyl-
6~-(trifluoromethyl )- 5-carbethoxy-3—pyrldlne-N-
butylimidate -

A mixture of ethyl 3-butylcarbamyl-
2-(difluoromethyl)~-4-isobutyl=-6~(trifluoro-

: methyl)-S-pyridinecarboxylate prepared in the same

manner as the product of Example 89 in thionyl
chloride was refluxed overnight. The excess thionyl
chloride was removed and the residual oil was
kugelrohr distilled at 140°C/0.5 mm to give 4.7 g of
light yellow liquid (91% yield); n2® 1.4668.

To a flame dried 100 ml round bottom flask
was placed 30 ml of absolute methanol. It was

' blanketed by an atmosphere of nitrogen. To this was

added 0.63 g (0.0056 mole) of potassium t-butoxide and
it was cooled to 0°C. To this was added a solution of
yellow liquid prepared above (2.5 g, 0.0056 mole) in.
'anhydtous ether (20 ml) all at once through a double

tip needle. The mixture turned white and cloudy

immediately. It was stirred at room temperature
'overnight."The solvent was removed and the residue
was extrected with ether.  The ether layer was washed
with water, dried (MgsO,) and concentrated to give
2.49 g of a light yellow oil. It was'purified.by-
chromatcgraph using 30% CH;Cl, in benzene as eluant to
give 1.8 g of a llght yellow oil (72% yield);

' n2 1.4546.

155 144




10 The above enamne (20 g) was mxed in 100 mM THF with 21.6 g net hyl
2,2,2-trifluoroacetoacetate and 6 g of acetal dehyde. Upon adding a couple
of -drops of piperidine, a spontaneous isothermto [err] was observed. qu
m xture was then heated with stirring 15 t about [ rr]ﬁ%&ust bel ow +990
reflux) for 1 hours. Wile nonitoring with’ _' P é)das
refluxed for 5 hours, then allowed to stand at roomterrperature overni ght.
The m xture was stripped of THF to gi ve 46.1 g yield of crude product, 40 g
of which was 20 dehydr-at i f L HOEpAc h
aboug—~400 nm CH2Cl12. An exoteﬂuﬁleir'%%% 40 mga% égrf'/gg g%%%ler?ﬂ ng%xgﬁa
ref INg#d for aboutWeffe War?%éﬂﬁ%’?‘ilHb%d"?’élﬁi’%et%?mbq‘ﬁ)?%d%et %Fchnwas

kugel rohr distill eghd idfededind EAImpIRs, 2Sometimes in coﬂg@n@t%nh@iﬁh

crude inter msdl at 0 013 nol e % aced ({12012 and_3
2, 3-di chl or o- SarkE RIS E]h‘f‘?‘nog € ﬁva Ny el tbf‘ﬁe ’rg'%actTlB?ls%as
exot herm c. Sl'he momwmdﬁsamlsthm ﬂuaomklmlm@dmbberp&er asloeg G.C
showed one main 3Q, p&?xk? éjf égi‘l réhdge material .
The product was vvasjhed W t % N?%% I?}tl}%l{educe e cess %% l%e mat eri al
was stripped of avallable In Table A the following abbreviations .

are used in setting out the various, functional

groups substituted on the pyridine ring:

10 _ Me _ Methyl
' Et _ Ethyl
Pr Propyl

 2.(Thiole) | _<_\>
S

O 15 ' cycpr

£ cyclopropyl
l1-Aziridine -N<j
S

<

1,3-Dithiolane —\\\\

-t



sol vent, then kugelrohr distilled to glve 3.5 g of crude product, which was
further purified by HPLC 35 with 3% ethyl acetate, 97% cycl ohexane to
givera 09-21(2457)A purified fraction which was then kugelrohr distilled
(bp 140-150 at 0.15 M) to give the desired product [err] 1.4557, 1 g
yieligFnal . Calc-d. for [err] : G 54_1%_ , 5.445-51 2457

N, 4.20 Found: C, 53.98; H, 5.48; N, 4.&0 Exanpl e 15 ?ﬁyl 5- nethyl
2-ethyl -4-isobutyl-6- 10 (trifluoronethyl)-3,5- pyrldlnedlcarboxylate A
stirred mxture of 18.0 g (.20 nole) isoval eral dehyde, 30.8 g (.20 nDIe)
methyl trifluoro- acetoacetate, 28.6 g (.20 nole) ethyl 3-am no-2- ,
pent eneoate, 60 m tetrahydrofuran and 3 drops 15 piperidine is. heat*
and held at reflux for 18 hours. The cogled reaction m xture is

concentrated and the » ®.
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residue partially crystallizes on standing at anbient tenperature. The
solids are filtered froman 8.0 g sanple, washed with hexane and
recrystallized from. 20 t et rahydr of uran/ hexane to give 1.72 g (22%

white solid, np [err]. A stirred mxture of 72 g (.18 nole) crude solid
prepared as above, 30 m (.21 nole) trifludrpacetic 89mgddi2487aAd 150 ni - 16
net hyl ene 25 ~chloride is heated and hel'd%at reflux for 2 hours. The u

washed reaction mxture is concentrated to give 88.0 g oil. To a stirred
solution of 43 g (.09 nole) oil in 200 m. nethylene chloride cooled with a
wat ey bgth is added in portions 17.5 g (.077 nole) 2,3- 30
di ch™e#b- 5, 6- di cyano- 1, 4- benzoqui none. The reaction mxture is stirred for
1 hour and filtered. The filtrate s ashgd (W ge with 200 nl- Qf 20%
sodi um hydr oxi de sol Qi ¢n. Then wi t & 2D nf 1% h@irochloric aci L Gi ef
over magnesi um sul fat%®, |filtered and. 35% ".coﬁ?cerﬂr_at%j to give®282 goil.
Purification by 146 ' . 09-21(Z457yA T — ~ A -
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silica gel HPLC of a 10 g sanple affords after kugelrohr distillation 3.07
g (2699 of light yellow oil, bp 105- [err]/l mm [err] 1.4582. Anal. Calc'd.
for [erikhi C, 56.50; H 6.14; 5 N
3.88 Fo C, 56.51; H 6.17; N, 3.84 Exanple 1

2- (di fl uoromet hyl ) - 4-i sobutyl - 10 ‘EX 06-44! BXE?)A
6-(trifluoronethyl)-5-carbethoxy-3-pyridine-N butylimdate A m xture of

et hyl 3-butyl carbanyl - 2-(difluoronethyl)-4-isobutyl-6-(trifluoro-

met hyl ) - S- pyri di necar boxyl ate prepared in the same 15 manner as the

. product of Exanple 89 in thionyl chloride was refluxed overnight. The <:>_
_excess thionyl chloride was renoved and the residual oi] was kugel rohr “#

| T . . .
distilled at [err]/O:g;mtggve47ggf g yel | owsliguid (91%yield);
[err] 1.4668. 20 «p 0 0 a flanendrned 00em reun& bottom fl ask
‘was placed 30 ni of a)sqjuLs nmgt hanol . IL mas adEetedgby an at nosphere of
nitrogen. To this was added 0.63 g (0.0056 nole) of pot@ssbun1t but oxi de
and ' n 82 g
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it was cooled to [err]. To .this was added a solution of 25 yellow liquid
prepared above (2.5 g, 0.0056 nole) in anhydrous ether (20 m) all at once
t hrough a double tip needle. The m xture turned white and cl oudy

imediately. It was stirred at roomtenperature over sol vent ; was
removed and the residue 30 was extractetBlhith eth Pg%‘ﬁggg%er | ayerll 62
was: washed with water, dried [err] and concentrated to give 2.49 g of a
light yellowoil. It was purified by chromatograph using 30% CH2Cl 2 in
benzepe _as eluant 'to give 1.8 g of a light yellowoil (72%yield); 35
1.45@ 147 09- 21(2457) A Further conpounds of the present invention
wer e Prepared using the various techniques set out in the preceding

Exanpl es; sometines {,n ¢onjunction s otherﬂorepar-atl venst @ps ewvel | - known
in the art. These 5 %R ¢onpounds args wni n&t he f opl ovm@g abfe A, along

with certain of their plysical prope.rtl,es,,,mhejre avallablg Ln Table A the
fqll owi ng abbreviations
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155 - 09-21(2457) A '[.err] 156 - 09-21(2457)A [err] 157

09-21(2457) A 168 As noted above, conpounds of this invention have
been found to be effective as herbi- cides, particularly as pre-energent
her bi ci des. Tables 21 and 22 sunmarize results of tests conducted 5° to

determ ne.the pre-emergent herbicidal actiyjty of tOR-2lof@usmds of this
i nventi D Irhe pre-enmergent tests are conducted as follows: A good grade of
top soil is placed in 10 al um num pans and conpacted to a depth of 0.95

to 1.27 cm fromthe top of the pan. On

w a
N ~
e &
—
[Te}
[-a) L3 (-] : ’
. [} (=1 o o~ o [ =] - [+
[- ¥ L Lol ™~ -] - ~r ~ (=)
. ] [} ) [} ¢ [ 1 t
b »4 ~ o™ o — ~ O [ (V-3
o o \Y - -] (22} (2} o (-]
[ -t [
J ~ ~ o~ o~ o~ o~ ~ o~ ™
o =] BB BB BB M
L] (&) (&
[
L]
N £ 2228 2 ¢
~| - (=] o (=} (=} o 72} 7] 7] 7]
- e Y S 0 N ~~ ~~ ~~ -~~~ ~~~ ~\ ~~
& o O . Q o (=] (=] Q o ©
- ' St S d o o’ o b St
8 o (= (& [ & ] S B &) o (&) (&)
]
owd ™
< -] QU
B - E o 9
=l -~ Q m'E
0 - 1 77] (=] o o
. <€ S~ 7~ ~~ ~~ Q LY
= P K= = = g E
[~ 4 = N - s’ . N - S o~
Q t o [&] (& Q- (&) [~ 7] U
N N N o~ o™ N 00N N E
= - = = = = = E
(&) Q. [ SR & ] [&] (& ] (& (&)
| £ 2 2 & 2 2 £ 2 2
S O ~ © © O © wn w
”~~ ~~ ~~ ~~~ ~~~ Lo T an) ”~~ ”~~
(=] (=] (=] (=] o o (=] o (=)
(SR T L s L T L X )
M R By B B B b
Q [ ®] (SN S Q (&4 [Z]
£
. - N M < N O ~ © o
M ~N ™ N N N o N (o] o~




the top of the soil is placed a predeterm ned nunber of seeds or vegetative
propagul es of various plant species. The soil required to level fill the
pans, 15 - after seeding or adding vegetative propagules is weighed into a
-pan. A known anobunt of the active ingredient applied4n acetone as-a h B
solvent is thoroughly mixed with the soil, ‘and the her’bicide/soil mxture
is used as a cover layer for 20 prepared-%%hs. I n 0aB2R(24%P)jOW t he
anount of active ingredient is equal to the rate of 11.2 kg/ha. After
treatnment, the pans are noved into a greenhouse bench where they are
-‘ig;fron1belom1as needed to give adequate noisture for germ nation and
N 25 : Approxi mately 10-14 days (usually 11 days) after
treating, the plants are observed and the results recorded. In some

instances an additional opservation wgs made 24-28 _days (Ysually 25 days)
after treating, and thesef obsetgat@on® are denotedf n 30 & &he Tables by
an asterisk (*) followfng|the “Exafpl¥" colum. Tal e21 b®l oW summari zes
such results. The herbicidal rating iS obtai ned by™means ©f & fixed scal e
based on the percent of each plant species. o
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09- 21(2457)A The ratlngs are defined as follows: % I nhibition
. Rating 0-24 0 24-49 : 15

- 50-74 ' 2 75-100 3 The plant species
utilized ]n)dne set of tests, the data for which aré.shown in Table 21, are
identified by letter in accordance W th thEBéolIomnn8919&(24éﬁgend A -

Canada Thistle* E - Lanbsquarters B - bur Ptweed C -
Vel vet | eaf G - Yell ow Nutsedge* D - Mrning dory H - Quackgrass*
15 _ ' | - Johnsongrass* J - Downy Brone K -
Barnyardgrass * Grown from vegetative propagul es (:>
~ 'ﬂ- N
) (=4 [Ya) ~
|l g g 8
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=
of ®»w o
“ 8 S
. [ U e
RERN T R X

TABLE A (Cont.)
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 CF,
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Ex. No.
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09-21(2457) A TABLE 21 Exanple No. kg/h

3
0

3 éldgs pa§t1&u1§rl§ P pEF %Pergéﬁ}

11. 2 3 1 3 3 3 3 0 3 1 3 36* 11. 2
117.22 - 2 2 3 3 2
11.2 1 0 2 2 3 3 1 3 0 3 3695 11. 2

0O 0000 OO O OO0 010

333333 337 yy7 112 0921 @450 B3

11.2 3 1 3 3 3 3 3 3.3 339
O 0 0o 000 O 028 11.2

96

A B CDTETE G

3 2 3 3 3 3 3 3 3 3

0 000 0 0 O
0 3 3

3
-0
1

11. - 0 0 1 3 - 0
o o o #s ’6°t6& '%b%e'o '1%°"‘P°““dslffz({hlso 0 0 0

3ingention R4ve been fOund t@h b8 effective & herbd-61
herbléghé% 0 0
Tables 21 and 22 summarlze results of tests conducted
to determine the pre-emergent herbicidal act1v1ty of
the compounds of this invention.

' '~ The pre-emergent tests are conducted as
follows: ' _ .
A good grade of top soil is placed in
~aluminum pans and compacted to a depth of 0.95
to 1.27 cm. from the top of the pan. On

the top of the soil is placed a predetermined number
of seeds or vegetatiVe propagules of various plant
'species. The soil required to level fill the pans
after seeding or adding vegetative propagules is
weighed into a pan. A known amount of the active
ingredient applied in acetone as a solvent is

' thoroughly mixed with the soil, and the

. herbicide/soil mixture is used as a cover layer for

prepared“pans. In Table 21below the amount of active
ingredient is equal to the rate of 11.2 kg/ha. After
treatment, the pans are moved into a greenhouse bench
where they are watered from below as needed to give
adequate moisture for germination and growth. _
Approximately 10-14 days (usually 11 days)
after treating, the plants are observed and the
results recorded. In some instances an additional
observation was made 24-28 days (usualiy 25 days)
after treating, and these observations are denoted in
‘the Tables by an asterisk (*) following the “Example"
column. Table 21 below summarizes such results. The
‘herbicidal rating is obtained by means of a fixed
scale based on the percent of each plant species.

0 0 O



92 11.2 3 01 3.2

| - 0 3 3 3 389 11,2 0 0 O
03 - 0 0 0 0 327 11.2 - 01 3 3 - 0 3 3 3 325"
59 - . 11.2 -1 3 3 3 - 3 3 3 3 3059 11.2 - 1 3
3 3 33 3 3 360 11.2 - 0 0 1 3 - 0.1 1 3 391
11.2 -0 000 - 00 0 0 153z 1108-21{2487)8& 3 3 - 3
3 3°3 30‘8’? - B2* 11.2 - ¥$83 3 3 -3 3 3 3 358
11.2 -7 0O 0000 0O 0 1 1-62. 11.2 - 0 2 3 3 3
002 0 3 390 o 11.2 - 0 1 2 1.1 0O 0 3 318 :
11.2 .1 3T mtingo are definedzas follows: (9. 21 (2457) A TABLE
cont'd. Exanple No. kg/h  Ag BniGbiRidn F G H RatingK 40 11.°
- 00 0 0 0 O 0 O OZLUfzg-—-~ .2 ' 11 0 3 0
2 35 47 - 11,2 - 0.1 2 3 2 0 0 0 2 3 48 11.2
- 0 0 0 0.0 0 0 0 0 0 0-24 0
_ o . 24-49 1
5 S - 50-74 2
75-100 3

The plant spec1es utlllzed in one set of
tests, the data for which are shown in Table 21, are
identified by letter in accordance with the following

10 legend: ' |

Canada Thistle* E - Lambsquarters'
Cocklebur o F - Smartweed
Velvetleaf | G - Yellow Nutsedge*
_ Morning Glory  H - Quackgrass*
15 I - Johnsongrass* .
' ' J - Downy B:ome _(:}
K - Barnyardgrass -

v aowy
'

Grown from vegetative propagules

.

. @
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t he greenhouse and watered from bel ow as needed.
reach the desired age (two to three weeks),
control pans,

means of an atomizer at the rate noted.

of an emul sifying 20

-agent mixture to-giye a spra9-2b(245dMhor
suspensi on which contains about 0.4% by wei'ght of the emulsifier.
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After the plants
except for the
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chenical in order. to give application rates 25

set fory h

i nst ances observed 30

in the tabl es.
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Pl ant Response : ~ Index 0-24% I nhibition _ 0 25-49% I nhi bition

1 50-74% I nhi'bition 25 75-99% | hhi bi ti on
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09-21(2457) A Cohpounds of this invention héve been found to be extrenely
rice,.

ef fi caci ous as herbicides in various crops,

- sugar cane,

" Tabl o 24 bel ow, data are present ed show B 1t he of pecit LEESH)

sunf | ower ,

pea

nut s,

wheat, barl ey,

i ncl udi ng cotton,

coffee, .and citrus.

cormpounds of the invention on weed species in the presence of the

above-nmenti oned crops.

10

The plant species identified by

abbreyjation in Table 24 are as foll ows: Sobe - soybean
Wpm- wld prosso mllet
Shca -

Reri (- yedrice Cotz -

cot

Rr pw ™ r edr oot pi gweed

shatt er cane

and 22. CObservations were made about 3 weeks after planting. Bel ow each

TABLE 22, cont'd.
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‘inrice.-
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Yens - yellownutsedge Sejg - seedling johnsongrass
The procedure utilized is that described above with respect to Tables 21
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20 pl ant species designation in Table 24 is listed the percent f
iézylg tion of growh observed. As above, 100 neans conplete control and O
# 09-21(2457) A

S no control.

activity of dinethyl

- 209
211 = 09-21(2457) A 222

212

09-21(24@%?? The ppecpe
rifluoronet

2. (di f1 uor onet hyl ) -

210

4-isobutyl -3, 5-pyri di nedi carboxyl ate with respect to

TABLE 22, cont'd.
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various crop species is set forth belowin Table 25. 5
sane procedure as described with respect to Tables 21 and 22, the D

her bi ci dal

Utilizing the

effect on the crops noted in Table 25 were observed at var@ﬂ?s '
gh

rates of application. The data in Table 25 indicate that cotton has a
tol erance and peanut and sunflower 10
conpound in that these crops were relatively unaffected by the herbicide.

The: her bi ci da
nd O indicates no control.
cotton (Cotz),
r(Sufl), and peanut- (Penu).

contr a
soybe@gn 15
sunf | oW

225

( Sobe),

214

illustrate one aspect of

-

TABLE 22, cont'd.
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sone t Qe

gojathis

activity is noted as in Table 25 wherein 100 indicates total

The crops |isted by abbreviation are
sugar beet ( Sube),
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alfalfa (Afz),
1(2457)A [err]

09-21(2457) A The above tabl es
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t he preiﬁyL invention, that is, the use of the compounds, of the invention
to kil Jdinjure undesirable plants, e.g., weeds. 5 As can be
seen fromthe data above, sone of the conpounds appear to be quite safe on
many crops such as cotton and can thus be used for -sel ective control of
weeds in such crops. The herbicidal congasttions 8P-2h(3438)A invention,
including concentrates which require dilution prior to application, may
contain at |east one active ingredient and an adjuvant in liquid or solid
form The conpositions are prepared by adm xing the active ingredient with
an adj uvant including 15 -diluents, extenders, carri.ers and conditi onf
agents to provide conpositions in the formof finely-divided particul at &
solids, granules, pellets, solutions, dispersions or enulsions. Thus, it
is believed that the active ingredient could be used with an adjuvant 20
such as a finely-divided solid, a liquid of organic origin, water, a
wetting agent, a dispersing agent, an enulsifying agent or any suitable
conmbi nation of these. Suitable wetting agents are believed to
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25 i ncl ude al kyl benzene and al kyl napht hal ene sul - fonates sul f at ed
fatty al cohols, anmines or acid anmides, long chain acid esters of sodi um 200
i sot hi onate, esters of sodium sul fosuccinate, sulfated or sulfonated fatty
acid esters, petroleum sul fonates, 30 sul fonated vegetable oils, :
ditertiary acetylenic glycols, polyoxyethyl deri veg+2E62487 il Kyl phenol s
(particularly isooctyl phenol and nonylphendq??and pol yoxyet hyl ene
derivatives of the nono-higher fatty acid esters of hexitol anhydrides

(e.g., . sorbitan) 35 and pol yoxyet hyl ene derivatives of castor oil ..
215 g;;} ~ 09-21(2457)A Preferred dispersants are nethyl cellul ose,
pol yoX¥et hyl ene/ pol yoxypr opyl ene bl ock copol yners, pol yvinyl al cohol,

sodium | ignin sul fonates, polyneric alkyl naphthal ene sul fonates, sodium
napht hal ene 5 sul fonate, and the pol ynet hyl ene bi snapht hal ene sul fonat e.
Wett abl e powders are wat er-di spersi bl e conpositions contalnlng one or nore
actlve i ngre- -
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di ents,

dlsper||qg agents.

such

~ingredient,
20

agent,

solid extender,
required,

the natural
deri'ved fromsilica and the |ike.
.kaolinites,
silicate.

The inert solid extenders are usually of nineral
di at onaceous earth and synthetic mnerals

cl ays,

bentonite,

215 .

an inert SO|Id extender -and one- or

more 10

mettlng and -

origin

Exanpl es of such extenders include

ay and sy;ztjle(tz:;s';rﬁgnem um
of this invention usually
contain fromabove 0.5 to 60 parts (preferably from5-20 parts) of

attapul git
The wettabl e powders conposit

T8k

fromabout 0.25 to 25 parts (preferably 1-15 parts) of

fromabout 0.25 to 25 parts (preferably 1.0-15 parts)
di spersant- and from5 to about 95 parts (preferably 5-50 parts) of

al |

parts being by weight of the total
fron1about 0.1 to 2.0 parts of the solid inert 25

COI’TpOSI tion.

active
mettlng
of .
i ner P
Where

ext ender can

be replaced by a corrosion inhibitor or anti-foam ng agent or both. O her
formul ati ons i ncl ude dust concentrates conprising fromO0.1 to 60% by wei ght

of the active ingredient on a suitable extender;

t hese dusts may be 30

diluted for application at concentrations within the range of fron1about
0. 1-10% by wei ght .

TABLE 22, cont'd.
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&

‘Aqueous suspensions or enul sions nmay be prepared-by stirring a nonagueous
solution;of a water- insoluble active ingredient and an enul sification 35
agent With water until uniform and then honogeni zi ng 227 U
09-21(2457)A to give stable enulsion of very finely-divided

216

particles.

The resulting concentrated aqueo

CE
by its extremely small particle size, so thatl®hen di P8réd(2A873Rr ayed,

coverage is very uniform

spension _is characteri ze

LU3
5

Sui tabl e concentrati ons of these - fornu-I|ations

contain,from about O0.1-60% preferably 5-50% by wei ght of active ingredient,

limt. being dEter?%ﬁF%J@&JQWQr§%5%%Lh%éﬁé?gﬁéi ke Gt f?§

the 4!5{
I ngredTent in the solvent.

&r

S are usu

sol utions of acti eMehGfeditentvarions eompenndsi Bife thispinveationvuas: -
i i sci bl e sol venidenicigirdiedVby) greenhoase ektifgaganthe Poiishifg

sol vents for the active inqredi

I nvent

t of, thi | ude , '
di met hyl f or nani de RapQer. . (ﬂq"gtgg%d?o I e PP, sﬂi"brgg'ﬁglggﬁg?gx?‘ﬁe, N- et hyl -

5

10

15

20

25

30

aluminum pans having holes in the bottom and

' compacted to a depth of 0.95 to 1.27 cm. from the top

of the pan. A predetermined number of seeds of each
of several dicthledonous.and monocotyledonous annual
plant species and/or vegetative probagnles for the
perennial plant species were placed on the soil and
pressed into the soil surface. The seeds and/or
vegetative propagules are covered with soil and
leveled. The pans are then placed on a sand bench in
the greenhouse and watered from below as needed.
After the plants reach the desired age (two to three

 weeks), each pan, except for the control pans, is

removed individually to a spraying chamber and
sprayed by means of an atomizer at'the rate noted.
In the spray solution is an amount of an emulsifying
agent mixture to give a spray solution or Suspension
which contains about 0.4% by weight of the
emulsifier. The spray solution or suspension

" contains a sufficient amount of the candidate

chemical in order to give application rates
corresponding to those set forth in_the tables. The
pans were returned to the greenhouse and watered as

before and the injury to thg plants as compared to

the control is observed at approximately 10-14 days
{(usually 11 days) and in some instances observed
again at 24-28 days (usually 25 days) after spraying.
The post-emergent herbicidal activity index
used in Table 23 is as follows: '



pyrrolidone, hydrocarbons and water-inm scible ethers, esters or ketones.
However, other high strength liquid concentrates may be fornul ated by

di ssolving the active ingredient in a solvent then diluting, e.g., 20

wi.t h kergsene, to spray concentration. The concentrate conp05|t|ons herein

gener @lj;i contain fromabout 0.1 to 95 pargg (prefergélyy rts) active
i ngredi ent, about 0.25 to 50 parts (prefer By 1-25 parts sur ce active
25 agent and where required about 4 to 94 parts solvent, all parts being

by wei ght based.on the total weight of emulsifiable oil. (}aﬂules are .
~physically stable particul ate ngguskespunseonprisingIadékve ingredient*
adhering to 30 or distributgd r ic matrixyof an inert, ;
finely-divided particul ate extgnaa? Qﬁﬁ géﬁto aid Ie%chlng of the actlve
ingredient fromthe parti - cu?éré9%a1§Biba§é°§ctlve ageht such as those

| i sted herei nbefore can be. prgaeauzlmnhm31e93305|t|on §5 - Natural clays,

pyrophylllt%§ |II|te and verggcgbgtsnhlbltlon 3
- © 100% Inhibition 4
, The letter 1dent1fy1ng plants used in the
following tests are 1dent1ca1 to those used for
correspondlng tests in the pre-emergence tests in
10  Table 21 above.




09-21(2457) A are exanpl es of operabl e classes of particul ate m neral

extenders. The preferred extenders are the porous, absorptive, preforned
particles such as prefornmed and screened particulate attapulgite or heat 5
expanded, particulate vermculite and the finely- divided clays such as na
kaolin clays, hydrated attapulgite or bent oh]Qi c cl ay@9-Thez45PXA enders: ,@reziu
sprayed or blended with the active ingredient to formthe herbicidal '
granul es. 10 The granul ar conpositions of this invention may
contaip fromabout 0.1 to about 30 parts bE wei ght of active ingredient per

100 gar}s by weight of clay and 0-to aB®BEES23arts by weight of surface

acti v&®agent per 100 parts by weight of particulate clay. 15

The conpositiogs_of ghis invention can also contain other additanments, for
exanpl e, fertigﬁggpér ot her herbicides, other pesticides, safeners and the

| i ke used as adjNeants or i kg¢babi nati oA wBt hCanD oE tHe @boHe-HesdriKed

adj uvants. Chem cals useful in 20 conmbination with the active

i hgredients of this invention include, for _exanple, triazines, ureas,

carbamat es, .acet afi des, aceldnflides, ufacPlsO a@etfc © 0 0 0 0 0
o 5 7 11.2 - 00 0-0 0 0 0 0 0 ©
94 11.2 -0 0 0 0 0 0 0 0 0 O
95 = 11.2 - 0.0 0 0 0 0 0 0 0 1
12 - 11.2 0 0110 0 0 0 0 0 2
38 11.2 0 00 0O OO 0 0O 0 O O
10 32 11.2 2 00 000000 O O
37 11.2 0 0 01 000 O O O O
13 - 11.2 010 2 0 0 0 0 0 0 2
39 11.2 0 0 0 0°0.0 0 0 0 0 O©
28 11.2 © 100 000O0OTO OO O
~ 15 96 ©o11.2 © 0000 -000 0 O
'(:} ' 19 11.2 - 60 00 0 0 0 0 0O
| .8 11.2 .0 0 0 0 0 0 0 0 0 0 O
46 11.2 ©O 0 0 000 0 0 O 0 O
61 11.2 0O 0.0 0000 OO O O
20 45 11.2 0 00 000 OGO O 00
88 . 11.2 6 0 00 0 - 0 0 0 0 ©
92 11.2 00 000 =000 00
89 C11.2 0 00 00 -~ 0000 0
27 11.2 '3 0 0 0 0 - 00 0 00O
_ 25 59 11.2 - 00 06 0 - 0 0 0 0 0
. | 60 11.2 0O 0000 - 0010 0 0
01 11.2 - 000 0 - 020.0 0 O
52 11.2 - 0 0 0 0 - 0 0 0 0 O
58 1.2 - .0 0 0 0 - 0 0 0 0 O
30 62 11.2 - 001 0 0 - 0 0 0 0 O
90 11.2 - 0.0 0.0 - 0 0 0 0 ©
0 0 0 - 0 0 0 0 O

18 11.2 -



acid or phenol derivatives, thiolcarbamates, triazoles, benzoic acids, =
nitriles, ‘bi phenyl ethers 25 and the |like such as: - 229 09-21(2457)A
Het erocyclic Nitrogen/Sul fur Derivatives :
2-Chl oi, -4- et hyl am no- 6-i sopropyl am no-s-triazine 2-Chloro-4,6-bis

(i sopr Syll ami no) - s-triazine 2- Chl or o- 4, 62js (et hyl a®Pnd}(24%7)&zine 5
3-Isopropyl-1H 2,1, 3-benzot hi adi azi n-4- (3H)-one 2,2 di oxi de
3-Anino-1,2,4-triazole 6,7-D hydrodi pyrido(1,2-a:2",1"-c)-pyrazidiinium
salt 5-Bronp-3-isopropyl-6-nethyhueacil. 10 . ' _ _
1,1 -Di rrethy|-4,4'-bipyridiniumMﬁﬁﬁ 53 (Cont.) - O
3- et hyl - 4- ami no- 6- phenyl -1, 2, 4-tri azi n-5- (4H) one ' Nt
2- (4-chl oro-ﬁiﬁﬁéam’_no- 1, 3,5-sym2-triazi nyl am no)- 2-nethyl propionitrile

ST e M hgfha ™ ™A E % D " € w1 g ok
40 o 11.2 - 10 0 00 0 0 0 0 ©
5 29 1.2 - 10100 00 0 0 0
47 11.2 - 1010 -0200 0 0
48 S11.2 "= 0 0 0 000 0O 0 0 0 O
46 11.2 - 0 0 0 0 0 0 0 0 0 O
15 . 11.2 01110000 0 0 0
10 44 . 11.2 0 0 01 0000 O0 0 0
- 11 11.2 0 0000 0 OO0 O O O
53 . 11.2 010100 00 0 0 1
16 11.2 0 1111000 0 0 1
21 11.2 001 1 2 00 00 00 0
15 64 11.2 0 112 00000 0 0
32 11.2 00 0110000 0 0

5¢ 11.2 06 112 0100 0 0 2 (:3
37 - 11.2 0100000 OO0 0 O
11 1.2 ©0 010 -1002000
20 87 11.2 01 010 - 0200 0 0
97 ©11.2 0 000 - 00 00 0 0
20 11.2 - 1010 -0200 0 0
a1 11.2 - 0 0 00 - 00 0.0 0
22 S 11.2 0 00 00 -02000 0
25 75 11.2 0 0100 -020200 0
14 11.2 00 0 000 - 00 0 0 0
30 11.2 0 0000 -1002020 0
23 11.2 00000 =-2020200 0
35 11.2 0 0 0 00 - 00 0 0 0
30 17 11.2 0 - 1 20 0 0 0 1 0 2
0 0 00 00O =00

34 ' 11.2



4-am no-6-(tert-butyl)-3-nmethylthio-as-triazin- 5(4H)one
5-am no-4-chl or o- 2- phenyl - 3( 1H) - pyri dazi none 5- net hyl am no-i14- chl or o- 2- ( 0,

o(,a, ~-trifluoro- 20 mtol yl)-3(2H)-pyridazi none

5- brono- 3- (sec-butyl)-6-met hyl uraci l Ureas N- (4-chl orophenoxy)

phenyl - N, N-di net hyl urea N, N-di net hyl -N - (3-chl or o- 4- rret henyl ) urea 25
3-(3, 4-di chl orophenyl)-1, 1- di net hyl urea T, 38bi net hyI %’% hi azol.yl)

urea 3-(p-Chlorophenyl)-1, 1-di met hyl urea —
1- But yl - 3-( 3, 4-di chl orophenyl ) -1 - net hyl ur ea 22

N(S@ f | uor orret hyl phenyl )-N, N ﬂ@% urggonS@ }
3-(3,di chl or ophenyl ) - 1- net hoxy- -

2- Chl oro-N- ([ (4- net hoxy-6-mnmethyl -1, 3,5-triazi n-2-

yl ) am no] car bﬁg gnzenesul f onani de 09-21(2457) A Met hyl
2-( TE$$%£L

(([(4,6-di No) =2- pyrllr(n di nyI ) am no] é:ar bona/l )fmélo)gsuléonfll )i)ergoate

50 11.2 0 0 00 0 - 00 O0 O O
5 55 Co11.2 0 212 2 -2 001 2
55% 11.2 002 2 2 3 - 2 1 0 2 2
33 11.2 01011 -00200 0
49 11.2 0 0 01 0 - 000 0 0O
65  11.2 0 0 000 -020 0 0 0
10 51 11.2 0 00 00O OOO O O
68 11.2 © 0000 0O OO0 O
67 11.2 0 0000 0O OO 0 1
76 11.2 061 01 2 0 1 0 1 0 1
77 11.2 0111 1100 0 0 0
. 15 83 11.2 001 0 0 0 0 0 0 0 O
(:} 82 11.2 .0 0 1 1 0 0 0 0 0 0 ©
' . 84 o 11.2 O 0 0000 0O O O O
- 66 11.2 0O 0 06 0 00 0 O0 0 O

85 11.2 1 00 0 0 0 2 0 0 0 2
20 86 ©11.2 0O 0 00 0 0 0.0 0 0 O
112 11.2 2 - 110 0 0 0 0 0 O
70 ©11.2 0 00 00 - 0 O0O0 0 O
24 11.2 0 0 000 - 000 0 ©
36 11.2 .0 0 0 0 0 0 0 0 0 0 ©
25 71 11.2 00 0 00 6 0 0 OO0 O
) ‘103 11.2 0 0 0 0 00 0 0 0 0 O
100 - 11.2 0o 0 0 0 0 0 0 0 0 O ©
69 "11.2 010 0 0 - 0 0 0 0 1
72 11.2 ©c 0000 - 00 0 0 O
30 99 11.2 0O - 0 0 0 0 0 0 0 0 O
81 11.2 0o 0 01 00 0 0 O0 0 O

* 4-week observation -



Car bamat es/ Thi ol car bamat es 2- Chl oroal | yl di et hyl di t hi ocarbamate 5

S- (4-chl orobenzyl ) N, N-di et hyl t hi ol car bamat e | sopropyl 'N-(3-chl orophenyl)
carbamate S-2,3-dichloroallyl N, N-diisopropylthiolcarbamate :
S- NN-di propyl t hi ol carbamate S-propyl N, N-di propylthiql.car te 10
S-2,3,3-trichloroal l'yl N,N-diisopropyuinlncarbam&%gaéé%%gyvi

di propyl il car bamat e Acet ami des/ Acet anil i des/ Ani l'i nes/ Ani des :
2-Chl oro-N, N-di al | yl acetam-de N, N-di net hyl -2, 2-di phenyl acet am de 15
N-(2,4-dimethyl -5-[[(trifluor oqﬁ\tgﬁg) I f&ﬂ;ﬂ m no] phenyl ] acet am de

N- | sopropyl - 2-chl oroacet ani | i de— 23 d F -

2' ,6' -Diethyl -N net hoxynet hyl - 2-chl oroacetanilide

2' - Met hyl - %M N- ( 2- met hoxyprop-2-yl)-2- 20 chl oroacet ani | i de“

0, 0,0,T0 (RS oc RN 0 g Ui 6 g1 g x
[err]-Trifluoro-2,6-dinitro-Npropyl-N(2-chloro- ethyl)-p-toluidine 25

3, 5-Dini tro-4.di propyl anjna; benzenesul fonagidg o6 0 0 0 0o 0 o

s 74 11.2 01 010 00 0 0 0 1

78 11.2 - 000 0O0O0OTO GO O 1

- 73 11.2 © 11100000 0.0

98 11.2 0 000 0O O - 0.010

10 o11.2 0 - 000O0OTDOTO O O

10 101 11.2 - 00 0 01 0 0 0 0 2

25 11.2 00 01 0000 O0 0O

102 o 11.2 0O 00000 0 0 0 0 O

134 11.2 0O 0 00 0 0 0 0 0 0 O

130 11.2 ©0 0 000O0OTO0O OO

15 128 11.2 0O 0000 0O0O0GO OO

104 11.2 "0 0 0 0 2 0 0 0 0 0 O

127 11.2 0 0 01 0 0 0 0 0 0 O

129 11.2 6 1 12 300 00 00

131 11.2 0.1 010 000 0 0 2

20 105 11.2 ©o 0 11000 0 O0 O 1

133 11.2 © 1 11110 0 0 0 2

80 11.2 0111100 0 0 0 1

79 ' 11.2 - 0 0 0 0 0 0 0.0 0 O

26 0 11.2 - 00 O0O0OOTUOOOO0 O

25 27 So11.2 - 0000 0O OGO OO OO

123 11.2 00 010 00 0 O0 O O

124 11.2 0o 0 01 000 O0 OO O

119 - 11.2 01006 0 00 O0O0C O O

109 11.2 0o 0 01’0 0 0 0 0 0 O

30 43  11.2 0 0 000 00O OO O

107  11.2 0O - 000000 OO0 O

110 S 11.2 ‘0 0 01 0 0 0 0.0 O 1



N-(I-ethyl propyl)-3, 4-di net hyl -2, 6-di nitro-ben- zenam ne 09-21(2457) A
Aci ds/ Est ers/ Al cohol s 2, 2-Di chl or opropi onic acid ‘

2- Met hyl - 4- chl or ophenoxyaceti c acid- 2, 4- D chl orophenoxyacetic acid 5

Met hyl - 2-[ 4- (2,4- di chl or ophenoxy) phenoxy] propi onate -

3- Ami no- 2, 5-di chl or obenzoi c acid 2- Met hoxy@é— di chl opehenzoie734i d
2,3,6-Trichl orophenyl acetic acid N-1-napht| ht hal am c acid 10  Sodium
5-12-chloro-4-(trifluoromethyl)phenoxy]-2- nitrobenzoate .

4, 6-Dinitro-o-sec-butyl phenol N-(phosphononethyl) glycine and its sal Q;i;
Pot a ,.m 4-am no-3, 5, 6-trichl or opiIABLEN@23e XTont.) .
2, 3- DMfydr o- 3, 3-di met hyl - 2- et hoxy- 5- benzof ur anyl net hanesul fonate Ethers
Example

No. kg/ha ABCDETEGEHTILIJEK

111 11.2 6 - 1 2 00 0 0 0 0 1

] 5 106 - 11.2 0 - 000 00O O O O

| 120 11.2 0 - 01000000 O

122 11.2 01110 0 0 0 O0 O0 O

117 11.2 0112100 00.0 0

118 11.2 . 0 00 00 0 0 0 0 0 O

10 113 11.2 06 11 2 00 0 0 0 0 0

121 11.2 0 0 01 0 0 0 OO0 0 O

125 11.2 11 01 1 0 0 0 0 0 1

137 11.2 0 0 0000 00 0 O0 O

136 11.2 0 11 21 0 0 0 06 0 ©

_ 15 135 C11.2 0 0 0 0 0 0 0 0 0 0 O

(:}_ 138 11.2 0 011 060 101 1 2

R 138 11.2 0 1 11 0 0 0 0 0 0 1

139 11.2 01 01 0 0 0 0 0 0 ©

140 11.2 0 0 0 0 0 0 0 0 0 0 0

20 141 11.2 0 0 1 101 0 0N 00

142 11.2 0 0 0 0 0°' 00 0 0 0 O

143 11.2 0 00000 O 0O OO

144 11.2 6 0 0 0 0 0 0 0 0 0 O

146 _ 11.2 10 2 1.2 1 0 0 N 00

25 147 11.2 0 1 1 1 1 0 0 0 N O O

148 | 11.2 121212 0 0 0 0 0 1

149 11.2 N 01 1 0 0 O©0 O O O O

150 11.2 o 0 00O 0O OO O 0 0 O

_ 152 11.2 0O 00 01 0 0 0N O O

30 153 11.2 01 0 0 0 0 0 0 0 0 O

154 11.2 0 0 0 0 0 0 0 0 - 0 O

155 S11.2 0 0 0 0 0 0 0 0 0 0 ©



2, 4- Di chl-or ophenyl - 4-ni trophenyl ether 2-Chloro-
-[err]-trifluoro-p-tolyl-3-ethoxy-4- 20 ni trodi phenyl et her
_ jag o- | - (3- et hoxy-4-ni trophenoxy)-4-trifluoro- nmethyl benzene
"M sC&l'lT aneous 2, 6-Dichl orobenzonitril eé-Eé Monosodi u cid

met hanear sonat e Di sodi um met hanear sonat @+ 232 0R%: &%ﬁ?%*erti lizers

useful in conbination with the active ingredients i ncI ude, for exanple,
ammoni um nitrate, ‘urea, potash and superphosphate. O her useful additaments
include materials in which planpagie ¥§)rg@$éﬁ}take root and grow such as

conpost, manure, hunus, sand ai ci.dal formul ations of t

t ypes descri bed above, which |nclude conpounds of this invention, are

exenplifi e@Esdmpgrweral illu-

No. kg/ha ABCDETFGEHTIJEK

156 11.2 © 00 0 00 0 00 0 O

5 157 11.2 0 21200000 0 1

158 11.2 0 0 060600 0 0O 0 0

159. 11.2 © 001 000O0O0GO0 O

160 11.2 6 00 00O O O O 0 0 ©

161 11.2 © 00100000 O O

10 162 11.2 0 0 0 1 0 0 0 0 0 0 O

163 11.2 ‘0 0 0 0 0 0O 0 0 0 O O

. 164 11.2 . 0 000 0 00 0 0 0 0 O

165 ©11.2 0 0 0110000 O0 O

166 C11.2 0 0 00 00O 0 0 0 ©

15 167 11.2 01 0 1 0 0 0 0 0 0 O
170 11.2 01 1100100 00 .
171 11.2 11110 0 0 0 0 0 0 (:)
172 1.2 © 00 1000O0O0GO0O0

173 11.2 01 01 0 0 0 0 0 0 O

20 174 11.2 0 0 0 000 0O 0 0 O

175 . 11.2 0 0110000 0 0 0

176 11.2 01 000O0O0O0O OO

177 -~ 11.2 00 000 00 0 0 0 O

178 _ 11.2 0 0 000 OO 0 0 0 O

25 179 ©11.2 0 00 000 O OO O O

180 1.2 0 0 0 0 0 0 0 0 0 0 0

181 1.2 © 00 00O OO O O O

182 11.2 0 000 0 0 0 0 0 0 O

183 11.2 0 0 0 0 2 00 0 O0 0 O©

30 184 11.2 N OO O OO0 OO0 0 0 O

185 S 11.2 N O 0O 0O 00 0 O 0 0 O



10 strative enbodi nents below. |[|. Enulsifiable Concentrates Wi ght

Percent A.  Conpound of Exanple No. 14 . 45. 6 Monochl or obenzene
26.6 15 [err] Aronatics : - 17.8 Calcium .
sul f.‘onyl benzene sul fonate 5.0 Castor oil ethoxylated wth 54 rmée'ls_,;,
5.0%100.0 B. Conpound of Exanple No. 101:20% 09-23(2429)A -0
Monochl or obenzene 56. 3 Cal ci um sul fonyl benzene
sul f onat e 4.3 Castor oil ethoxylated with 54 nols 5.7 100.0
09- 2—1@%57)A_ Vi ght Percent C. CP of e No. 5 _ _ :
11. 04 e acid of caonpl ex organi Wm&t ic or aliphatic 5
- hydr ophiobe base (e.g., GAFAC RE-610, '
| ' Example '
No. kg/ha ABCDETFGHIJEK
186 11.2 ©o1 0000 00 -~ 00
5 187 o 11.2 © 0 00 06 0 0 0 - 00
189 11.2 0 1 1 00 0 0 O0NO O
190 11.2 o 0o 0o 0 0 0 06 0 -~ O O
191 11.2 N 0 1 1 0 0 0 0 -~ 0 O
192 11.2 0o o 0o o 06 06 0 0 - 0O
10 193 11.2 N 01 0 0 0 0 0 N O O
194 11.2 © 1 0 1.0 0 0 0 N O O
195 11.2 0 11100 0 0N O O
196 S 11.2 6 1119 0 0 0 N 0 O
197 11.2 0 0 00 000 ONO O
15 198 11.2 0 0 01 00 O0O0NUO OO
(:) 199 11.2 0O 60 0 0 0 0 0 0ONO O
sl 200 11.2 © 1 011000 -~ 00
201 11.2 1 0 0 0 0 0 0O NN O 1
202 11.2 o 0 0 0 0 0 0 0 0 0 O
20 203 11.2 ¢ 0 0 0 0 0 0 0 N O O
204 11.2 0O 0 0 01 0 0O 0O N O O
209 11.2 0 0 1 0 1 0 0 0 N O O
210 11.2 o 0 01 0 0 0 OON O O
- 213 11.2 0 0 01 0 0 0 0 N 0 1
25 215 11.2 N 0 0 1 3 0 0 0 0 o0 1
216 11.2 0 60 0 00 0 0 0 0 0 O
217 11.2 0O 0 0 0 0 0 0 0O N O O
219 - 11.2 N 0O 0 0 0 06 0 0 O O ©
220 11.2 N O 0 0 0 0 0 0 0 0 O
30 221 11.2 N O 0 O .0 o 0 6 0 0 O
_ 222 ' 11.2 o o 0 0 0 0 0 © 0 O O
223 11.2 N 0 0O &6 0-0 0 0 0 0 0



regi stered t;adenark of GAF Corp.) 5.59 _
Ponoxyeto éne/ pol yoxypr opyl ene bl ock copol ymer with butanol (e.g.

Tergitol XH, registered trademark of 10 Uni on Car bi de Corp. )
1.11 [err] aronatlcs - 5.,.34 Monochl or obenzene
76. 96 100.00 15 D. Conpound of Exanple, No, 16 25.00 Free
-acid of conplex organi c phosphate of aroma ‘&Dé or aJ|Qﬂnﬁ¥Q?4iﬂﬁﬂophobe base
(e.g., GAFAC RE-610) 5. 00 Pol yoxyet hyl ene/-pol yoxypr opyl ene 20
bl ock copol ymer wi th butanol (e g., Tergitol XH) -
1. 60 Phenol . ' 75 Monochl or obenzene -
63.65 100.00 25 . - 252&5—£34—£—3ﬂ¥#bb|es Wi ght Percent AN
Conmpound- of Exanple No. 6 25. 00 Methyl cell ul ose
0.3 Silica Aﬁé?ﬂfl' 1.5 -
: _ xample s _
| No. kg/ha A BCDETEGHTIJEK
234 . 11.2 N 0 0 0O OOOO0 0 0
s 225  11.2 N 01 0000 OO O O
231 11.2 N 01 0 0 0 0 0 O 0 O
232 ©o11.2 N 0 1 1 0 o 0 00 0 O
233 S11.2 0011000000 O
234 - 11.2 0 001 00 0O O0C OO
10 335 S11.2 N 0110000 OO0
236 11.2 N 1 1 101000 01
238 11.2 2 0 0 01 0 0 0 0 0 O
239 ©11.2 N o0 0 0 0 00 00O O
. 240 -11.2 o 0o 0o 0 0 0 0 0 - 0 O _
15 543 - 11.2 © 000 0O0GOCO - 00
| ‘942 0 11.2 ©c 1110000 - 00 (:}
243 11.2 o 01110 0 0 0 O 1
N 01 2 1 0 0 0 0 0 O



30 Sodi um | i gnosul fonat e 3.5 Sodi um

N-met hyl - N-ol eyl taurate 2.0 Water Nglﬂ
67.7 100.00 09-21(2457) A Wi ght Percent B. Conpound of Exanple . q?
45. 0 Methyl cellul ose .3 Silica aerogel .

1.5 5 Sodi um | i gnosul fonate Lyum

N- et hyl - N-ol eyl taurate ' 2.0 vatép°9 og'gl%zgggsx

47.7 100-00 I'1l1. Wettable Powders 10 '

Wi ght _Percent A.  Conpound of Exanple No. 5 ' 25. 0 Sodi um
| i gngsu} fonate - pARPESESi ugebneeyhyl - N-ol eyl -taurate
1.0 AMdrphous silica (synthetic) : _ l@’7"1"05'15 : -

100. 00 '

Example No. kg/ha LMNOPBQODREFCJSKT

P = - . me wme Ea me ome e -

5 1.12 0000000003 -00000

5.6 0100000000-006000

5 16 11.2 2030120112121112
056 000000000000000O0O

.28 1000000000000000

1.12 0000010002-20000

5.6 2121120002-20111



B. Conpound of Exanple No. 21 ' 80. 00 Sodlun1d|octyl

sul f osticci nat e 1.25 Calciumlignosul fonate

2.75 Anorpheuggsilica (synthetic) _ 16. 00 20

100. 00 C. ggﬁﬂound of Exanple No. 6 10. 0 Sodi um

| i gnosul fonat e . 3.0 Sodloﬁl N- met m-nm@dﬂt aur at e

1.0 Kaolinite clay : _ 86.0 25

100. 00 09-21(2457) A 1 V. Dusts Weight Percent A Cowpound ofggxgngle No.
' ' ite

-2 - 2.0 Attapu
1100.00 B. Conpound of Exaﬁ%*g°“5d59°f this 1nvent1°n(hﬁvﬁI%ﬁﬂnnﬁodndmut{iD
40.0 100.00 C. fbmbeueﬂtném&lynaff1ébc1dﬁé as herbicides 300 =

various crops, ;ncludlng cotton, rice, sugarcane,
sunflower, peanuts, wheat, barley, coffee, and citrus.

5 Some of the compounds of this invention are also
particularly useful in rice. In Table 24 below, data
are presented showing the effect of various eompounds
of the invention on weed species in the presence of
the above-mentloned crops. -

10 o The plant species 1dent1f1ed by
ahbrev1at10n in Table 24 are as follows:
Sobe - soybean Reri - redrice
Cotz - cotton Wipm - wild prosso millet
Rrpw - redreot pigweed Bygr - barnyardgrass
15 Shca - shattercane Yens -~ yellownutsedge
' Sejg - seedling johnsongrass

The procedure utilized is that deScribed
above with respect to Tables 21 and 22. Observations '_
were made about 3 weeks after planting. Below each i:}
- 20 plant species designation in Table 24 is listed the
‘percent inhibition of growth observed. As above, 100
means complete control and 0 means no control.
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D. Corrpound of Exanple No. 19 ' 5.0 Pyrophyllite (20/40)

95. 0 10%23 When operating in accordance with the 10 present invention,
effecti mounts of the conpounds of this invention are applied to the
soil containing the seeds, or vegetative opagul es _or be i ncorporated
into the soil nedia in any convenient fas The QBD?}ég‘??BMof i qui d
“and particulate 15 solid conpositions to the soil can be carried out by
conventional nethods, e.g., power dusters, boom and hand sprayers and spray
dusters. The conposig i ed fro I plage, S dust or a.
spray because of thd r%pe f‘&égl \%%ge?ga?é%% %OSE.WJF‘E @géda ,@ é‘,ﬂ_
exact anmount of actPwe ingredient to be enpl oyed s dependent upon vari
factors, including the pllant species and stage of devel opnent thereof, the
type and condition @&f woble d hes aeunt éfc basnf al b caed . ihe élaeCIéldIoo
conpounds enpl oyed. 8ln selective 25 preemer gence application or to the
soil, a dosage of f?‘om 0.02 to about 11.2 kg/ha, preferably fromabout 0.1
to about 5.60 kg/ha, is.usually enployed. Lower or higher rates may be
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One skilled in the art can readily determne fromthis 237
09-21(2457)A - specification, including the above exanpl es,-the optinum
rate t.o be applied in-any particular case. - The term"soil" is -

enpl oyed-in its broadest sense to be inclusive of all conventional "soils"

as 5 defined in Webster's New I nternatichit- Dicti o®2r31(245Bsond

Edi tion, Unabridged (1961). Thus, the termrefers to any substance or nedEﬁZZ
in which vegetation nmay take root and grow, --and includes not only earth

but al.go conpost, manyre, nqgk hugHg!>san%‘gng.the 10° | i ke, adapted to
supp@ plant grow h- g AR Rough & LR enfi®B Bs 83 & Fhe&® BT & respect to
speci™c nodification the details thereof are not to be construed as

limtations. 238 Cl ai s
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1. A'conpound represented by the structural fornula 5

[err] m@gteln ‘Ris selected fromthe group consisting of 10 | ower
al kwl , Gy alkenyl' | ower al kynyl, | ower al kenyl al kyl,
dinethylan1nocarbonyLnethyr, isopropylthiocarhonylnethyl
hydroxycar bonyl net hyl, hal oal kyl, hal oal keRyf), [err]gquhqghgybA C3- 6
cycl-oal kanyl al kyl , aryl, aryl net hyl al koxy- al yI benzyl oxynet hyl

al kyl t hi oal kyl di al koxy- 15 al kyl, (1- alkoxy I-aIkyIthlo)aIkyI

am noal kyl, al kyl am noal kyl , dlalkylanlnoalkyl al kyl sul f onyl - aIkyI
al kyl sul finyl al kyl . al kyI %tﬂﬁ%@%ﬁﬂl Iwnhmndﬁlsmmmmm ofl t grou

G alRol an noat kenmaetgl 253 cfaﬂﬁ%""“é@” yL LRzt shidthyy) 2 V! ﬁ'

i al kyl ami noal eQ% aturated and unsatura teroc clic radi‘cal s aV|ng_
3to 6 atons in t e‘%‘fiﬂ‘bt 'HYJ@W%M% fd thek@sREStORD
sel ected from O, virxnusr¢rquSpdumaarlsrsetwﬂbntu bed owoiimetdtablet BG. '
ey o o) Peiiiad ﬁqmé&%ﬂlé) | c rd%é:: Cé% de&gﬁ%dt %Zﬂayﬁgeﬁ t he

saturated or unsaturate etero-- havin
ring with 1 to 3% % gmwummwe

crops noted in Table 25 were observed at various rates

of application. The data in Table 25 indicate that

cotton has a high tolerance and peanut and sunflower -
10 have some tolerance for this compound in that these

~ crops were relatively unaffected by the herbicide.
The herbicidal activity is noted as in Table 25
- wherein 100 indicates total control and 0 indicates no

:  control. The crops listed by abbreviation are soybean
15  (Sobe), cotton (Cotz), sugarbeet (Sube), alfalfa

(Alfz), sunflower (Sufl), and peanut (Penu).



S. and N, Rl and R2 are independently selected from 30 al kyl .

fluorinated nmethyl. and chlorofluorinated nmethyl radicals, provided that

one of [err] and [err] nust be a fluorinated nethyl or. chlorofluorinated

met hyl radical; and X and Y are independently selected fromthe 35 group
consisting of [err] [err] wherein [err] i el ectegydds [err]

where [err] is 239 AP cb242899!’@2()!’0 -21(2457) A
sel ected from hydrogen and | ower al kyl and wherein [err] is selected fromO
and S, and wherein [err] in each occurrence is 5. i ndependently - 224
sel e d from hydrogen cations, alkyl [err], alkenylalkyl [err] 44
hal oakyl [err], cyanoal kyl, cycloal kanyl al kyl and al kynyl al kyl [err],

provi ded that when [err] is S in both occurences, [err] nust be |ower alkyl
[err]; : '

80
50
20
10
0

50
20
0
0
0

100 100
100 100
100 100
100 100
90 95

100
100
100
100

90

TABLE 25

100
100
100
95
90

50

98
90
920
90
50

.15

k/ha Sobe Cotz Sube Rape Flax Alfz Sufl Penu

Rate

2.4

1.2
6
3



10 [erf].mherein [err] is selected fromhydrogen and. hal ogen; 15 [err]

wherein 20 . [err] and [err] are independently selected from
hydrogen, |ower alkyl and phenyl; 25 [err]; and 2. A conpound according
to Claim1l whegrein 30 one of [err] and [err] is a trifluoronethyl

radi cal and4Be other is a fluorinated rretlﬂ'&;- radi ca09-31 (24¢5D)ypound
according to Caim2 wherein X and Y are 35

[err] 4. A conpound according to Claim3 wherein Ris se:ected from
IC_O\évlega?Lk?/l , lover al kenylmp,d ogﬁ;vgléméglﬁ ﬂstl_zga\’\fer c;alrllé(yan pe’c‘é eorfr] _
Y y ’ the present invention, that is, the use of the (:)

compounds of the invention to kill or injure
undesirable plants, e.g., weeds.
5 As can be seen from the data above, some
of the compounds appear to be quite safe on many
crops such as cotton and can thus be used for
selective control of weeds in such crops.
The herbicidal compositions of this
10 invention, including concentrates which require
dilution ptior to application, may contain at least
one active ingredient and an adjuvant in liquid or
solid form. The'compositions_are_prepared by admixing
the active ingredient with'an:adjuvant including
15 diluents, extenders, carriers and conditioning"agents-
to provide compositions in the form of finely-divided
particulate solids, granules, pellets, solutions,

dispersions or emulsions. Thus, it is believed that <:>
the active ingredient could be used with an adjuvant Nt
20 such as a finely-divided solid, a liquid of organic |

origin, water, a wetting agent, a dispersing agent, an
emulsifying agent or any suitable combination of
these.. ' _ _
Suitable wetting agents are believed to
25 include alkyl benzene and alkyl naphthalene sul-
fonates, sulfated fatty alcohols, amines or acid
amides, long chain acid eéters of sodium isothionate,
esters of sodium sulfosuccinate, sulfated or
sulfonated fatty acid esters, petroleum sulfonates,
30 sulfonated vegetabie oils, ditertiary acetylenic
glycols, polyoxyethylene derivatives of alkylphenols
(particularly isooctylphenol and nonylphenol) and
_polyoxyethylene derivatives of the mono-higher fatty
acid esters of hexitol anhydrides (e.g., sorbitan)
35 and polyoxyethylene derivatives of castor oil.



~hal oal kyl, and [err] cycloal kanyl al kyl. 5 ‘5. A conmpound
according to Caim3 wherein Ris selected from al koxyal kyl ,
benzyl oxynet hyl , di al koxyal kyl, al kyl t.hi oal kyl, (1-al koxy-1-al kylthio)-

al kyl, and dlalkylanlnoalkyl 6. A conpound, ordlng £ '43§2Nmerein 10
one of X and Y is [err] and the other is [égff 2162 %

conpound according to Claim6 wherein Ris selected froml ower alkylﬁéﬁgmer
al kenyl , | ower al kenyl al kyl, | ower al kynyl, [err] cycloal kyl, hal oal
and [err] cycl oalmeﬁéqldlépeﬁsmm metlyicel Yulddesi m 6 wherein 20

R | ected f

al L;@I g;l Eyl r%%@é@}& +&W§M é angl@é?ky&%aﬁ(yl 9. A
conpound accordlrEPlYNIQE@nih?@h%*elﬁpdkﬁm ignin |sukfprates, pplymeric
trifluoromethyl ragkgpl égsmsmex?é sulﬁﬁ@teé S @Juﬁlnkmaﬂlaﬁiﬂ%ne 10. A

fgrpfund acﬁgrdlqguifpnate, an éﬂé”ﬂb ymeéLylene bfénaphthalene
B sul fonate.
- Wettable powders are water-dlsper51b1e
- comp051t10ns containing one or more active ingre-
' dients, an inert solid extender and one or more
10 wetting and dispersing agents. The inert solid
o extenders are usually of mineral origin such as the
natural clays, diatomaceous earth and sthhetic
minerals derived from silica and the like. 'Examples
of such extenders include kaolinites, bentonite,
15 attapulgite clay and synthetic magnesium silicate.
The wettable powders compositions of this ipVention
usually contain from above 0.5 to 60 parts (preferably
o~ from 5-20 parts) of active ingredient, from about 0.25
k;)_ - to 25 parts (preferably 1-15 parts) of wetting agent,
' 20 from about 0.25 to 25 parts (preferably 1.0-15 parts)
’ of dispersant and from 5 to about 95 parts (preferably
5-50 parts) of inert solid extender, all parts being
by weight of the total composition. Where required,
from about 0.1 to 2.0 parts of the solid inert
25 . extender can be replaced by a corrosion inhibitor or
anti-foaming agent or both. ' |
Other formulations include dust concentrates
comprising from 0.1 to 60% by weight of the active |
ingredient on a suitable extender, these dusts may be
30 diluted for appllcat1on at concentrations w1th1n the
range of from about 0. 1-104 by welght
- Aqueous suspenslons or emu151ons may be
prepared by st1rr1ng a nonaqueous soluthn of a water-
insoluble active ingredient and an emulsification
35 agent with water until uniformland then homogenizing



230 09-21(2457)A 11. A conpound according to C ai m10 -wherein Ris -

selected from |l ower alkyl, |ower alkenyl, |ower alkenylalkyl, |ower

al kynyl-, [err] cycloal kyl, hal oal kyl, and [err] cycloal kanyl al kyl . 5

12. © A coppgund according to G aim 10 whe Ris selected from

al koxyal T benzyl oxynet hyl , dlalkoxyahk}ﬁGnalkyItW?n%lk%4§7)A

(1-al koxy- I-alkylthlo) al kyl , and di al kyl am noal kyl. 13. -A.conpound

according to Caim9 wherein 10 one of X and Y is [err] and the other is
according.tg Caiml3 wherein Ris

-GN 15 A conpou :
~ selected from I'Eﬂxegl‘éﬂ’kﬁl?ab]r%\:g'? gﬁk‘é‘ﬁy‘? Yo fimelyAiyided | ower Q
al kynyt, [err] pactdeléy! , ThéOnékvltln@ndoﬁééntrsyédOaﬁueﬂusaIkyI 15. =X .
OO oo ke . 1 olbELEL R e v S48 SRLEEERy il
(I-alkoxy |-guk@ar qje slze, so that when diluted and sprayed
- coverage is very unlform Suitable concentrations of
these formu-lations contain from about 0. 1'604
preferably 5= 504 by welght of actlve ingredient, the
upper 11m1t belng determlned by the solublllty limit
of actlve 1ngred1ent in the solvent
16 :f Concentrates are usually solutlons of active
ingredient_ln water-immiscible or partlally water-
immiscible solvents together with a surface active
magent. Suitable solvents for the active ingredient
of this 1nvent10n include dimethylformamide,
15 chlorinated solvents, dlmethylsulfox1de, N-methyl-
pyrrolldone, hydrocarbons and water-immiscible ethers,
esters or ketones However, other hlgh strength liquid

concentrates may be formulated by dlssolv1ng the _<:;
active 1ngred1ent 1n a solvent then dllutlng, e. g., '
20 with. kerosene, to spray concentration.

The-concentrate comp051tlons_herein
genera11YICOntain'from about 0.1 to 95 parts
(preferably 5= 60 parts) active 1ngred1ent about 0.25
to 50 parts (preferably 1- 25 parts) surface active

25 agent and where requlred about 4 to 94 parts solvent,
all parts being by welght based on the total weight of
emuls1f1ab1e 011 -

Granules are phy31cally stable partlculate
compos1tlons compr1s1ng active 1ngred1ent adher1ng to

30 or dlstrlbuted through a basic matrix of an inert,
-f1nely-d1v1ded partlculate extender. 1In order to aid
leaching of the actlve Jngredlent from the parti-
culate, a surface active_agent such as those listed
| hereinbefore can be present in the composition.
35 Natural clays, pyrophyllites, illite and vermiculite



al kyl, and di al kyl am noal kyl . 16. A conpound according to Claim1 wherein
[err] is trifluoronmethyl, [err] is selected fromnethyl, 25
monof | uoronet hyl, and di fluoronethyl, R is selected fron1|sopropyl

cycl opropyl nethyl, isobutyl, propyl, and X and Y are 30

[err] where [err] is Oor S and [err] Eié thyI omgeuhxb457)3231 "
09-21(2457)A 17. A conpound according to- I‘m1 wherein [err]
trifluoronethyl [err] is difluoromethyl, R is nethylthionethyl, and X aq?,
Y are -C OR3 wherein R3 in each <8
ocm@nce i s i n@ﬁ%rﬁ%ﬂ#%ﬁw@%@%;ﬂluﬂs of papticuilaieednet hyl

S

sub uted pyri giitferdl exﬁﬁﬂdéﬂﬁ'Veimﬁpgﬁ@ﬂé}ﬂéa Ehtematrandraukpeantial ly
as described in ar& (%Is,t ha%sorpr:gzltlv%S, p::eforme%r tljalacrltq.aclle(zéos (C)'.‘ | taison
contalnlng an
preformed and screened particulate attapulgite or heat
5 expanded, particulate vermiculite and the finely-
divided clays such as kaolin clays, hydrated
attapulgite or bentonitic clays. These extenders are
sprayed or blended with the active ingredient to form
the herbicidal granules.

+ 10 _ The granular compositions of this invention
may contain from about 0.1 to about 30 parts by weight
of active ingredient per 100 parts by weight of clay
and 0 to about 5 parts by weight of surface active
agent per 100 parts by weight of particulate clay.

s - .The compositions of thi§ invention can also
contain other additaments, for example, fertilizers,
other herbicides, other pesticides, safeners and the

£h>' like used as adjuvants or in combination with any of
‘ the above-described adjuvants. Chemicals useful in
20 ~ combination with the active ingredients of this

invention include, for example, triazines, ureas,

carbamates, acetamides, aceténilides, uracils, acetic

acid or phenoi derivatives, thiolcarbamates,

triazoles, benzoic acids, nitriles, biphenyl ethers
25 and the like such as:



adjuvant and a conpound represented by the structural fornula 15 [err]
whereisn: n is selected fromthe group consisting-of |ower alkyl, 20 | ower
al kenyl, lower alkynyl, |ower alkenylaikyl, dimethylam nocarbonyl methyl,

i sopropyld Bidocar bonyl net hyl , hydroxycar bong_ t hyl ,. hal oal kyl, hal oal kenyl ,
[err] cycloal kyl, [err]ecycloal kanyl al kyl ﬁf arylmstﬂL24ﬂ7mey- al kyl ,
Benzyl oxynet hyl , al kyl t hi oal kyl, di al koxy- 25 al kyl ,

(1- al koxy- 1-al kyl t hi o) al kyl, ami noal kyl, al kyl am noal kyl,

di al kyl am noal kyl , al kyl_sul fonyl -_ al kyl aIk | sulfin Ialﬁy aIkyI
substituted with a di al SEERIEIAR SHEQIeN/EU LM, IDE : koxyal kyf”;
carbalkoxyalkenyl dlalkylan1noalkenyl -saturated and 30 unsaturated

of the. ut o L‘éf’:ga‘%ﬁ’fi?%' 4o th Couft - ¥ ddbr ol el B inel o 1 e
radical is joine TthQE91$MQTP%ﬁ4#SQRfQBXk§m3n9Xﬁﬁﬁir1321ne
o -Chloro-4 6-b15(ethy1am1no)-s-trlazlne
5 3- IsoprOpyl-IH-z 1 3-benzoth1ad1a21n-4-(3H)-one
2,2 dioxide
3-Amino-1,2,4-triazole
6,7-Dihydrodipyrido(l,2-a:2" 1'-c)-pyrazld11n1um salt
S5-Bromo-3-isopropyl-6-methyluracil
10 1, 1'-D1methy1-4 4'=bipyridinium
3-methy1-4-am1no-6-pheny1 -1,2 4-tr1a21n-5-(4H)one
2-(4-chloro-6-ethylam1no-1 3. 5-sym-2 triazinylamino)-

2-methylpropionitrile
- 3-cyclohexyl-6-d1methylamino-l-methyl-l,3,5-ttia2ine-
15 2,4(1H,3H)-dione .
-4-am1no-6-(tert-butyl)-3-methylth10-as-tr1a21n-
5(4H)one _ o ' .
5-am1no-4-chloro-2-pheny1-3(1H)-pyr1dazlnone : Z<:>
5-methylamino-4-chloro-2-(4&,&,«, «trifluoro-
20 m-tolyl)¥3(2H)-pyrida2inone

‘5-bromo-3-(sec-butyl)-6-methyluracil
Ureas

N-(4~-chlorophenoxy) phenyl-N,N-dimethylurea
N,N-dimethyl-N'=(3=-chloro-4-methylphenyl) urea

25 3-(3,4-dichlorophenyl)-1,1-dimethylurea
1,3-Dimethyl-3-(2-benzothiazolyl) urea
3-(p-Chlorophenyl)-1,1-dimethylurea
1-Butyl-3-(3,4-dichlorophenyl)-i-methylurea
N=-(3-trifluoromethylphenyl)-N,N'-dimethylurea

30 3-(3,4-dichlorophenyl )-1-methoxy-l-methylurea
'2-Chloro-N-( [ (4-methoxy-6-methyl-1,3,5-triazin-2-

yl)amino]carbbnyl)benzenesulfonamide



09-21(2457) A 243 and 1ower alkyl substituted with a saturated or

unsat urat ed heterocyclic radical having 3 to 6 atons in the ring with 1 to
3 of the atoms being hetero atons selected fromO0, S, and N, and where the
groups [err], 5 X and Y are as defined in daiml. / [/ [/ 520 A

conposition according-to Claim 19 mherein of [err ﬁi is a’
trifluoronmethyl radical and the other is a” abrlnat é@ﬁgf ¥gigﬁ|car. 1q2
21. A conposition according to Caim20 wherein X and Y are [err] 15 22. 3
A cozf osition according to Claim21

Methyl 2-((([(4. 6-d1methyl-2-pyr1m1d1nyl)amlno]
carbonyl )amino )sulfonyl )benzoate

Carbamates/Thiolcarbamates

.2-Chloroallyl diethyldithiocarbamate
5 S=-(4-chlorobenzyl )N,N-diethylthiolcarbamate
~ Isopropyl N-(B#chlorophenyl) carbamate
$-2,3-dichloroallyl N,N-diisopropylthiolcarbamate
S-N,N-dipropylthiolcarbamate ' :
S-propyl N, N-dlpropylthlolcarbamate
10 §-2,3,3=-trichloroallyl N, N-d11sopropylth101carbamate :
 Ethyl dipropylthiolcarbamate '

Acetamides/Acetanilides/Anilines/Amides

_ 2-Chloro-N,N-diallylacetamide
'§:} N,N-dimethyl-2, 2-diphenylacetamide
; 15 N-(2,4~-dimethyl-5-[[(trifluoromethyl )sul fonyl]
amino]phenyl]acetamide
N-Isopropyl-2-chloroacetanilide
2! 6’-Dlethyl-N-methoxymethyl-z-chloroacetanll1de
2'-Methyl—s'-ethyl-N-(2-methoxyprop-2-y1)-2-
20 chloroacetanilide
' 6,6,6-Trifluoro~2,6-dinitro-N, N-dlpropyl-grtoluldlne
N-(1,l-dimethylpropynyl)-3,5-dichlorobenzamide
X, o, & =Trifluoro-2,6-dinitro=-N-propyl-N-(2-chloro-
- ethyl )-p-toluidine
25 3,5-Dinitro-4-dipropylamino-benzenesul fonamide
N-(l-ethylpropyl)-s 4-dimethyl-2, 6=-dinitro-ben-
zenamine



wherein Ris selected fromlower alkyl, |ower alkényl lower al kenyl al kyl
Iomer al kynyl, [err] cycloal kyl, hal oal kyl', and [err] cycloalkanylalkyl
A conp05|t|on according to Claim?21 20 wherein Ris selected from
alkox§f¥ , benzyl oxy- methyl, dial koxyal kyl, aIkyIthloaIkyI (1-al koxy-
hi o

| -al k ) al kyl , and.dialkylaninoalkyl. ~ AC § ording to
.Caim20 wherein one of X and Y is 25 [err?ﬁéﬁd th h%%tﬂas?ggr] 25. A

“conposition according to Claim24 30 wherein Ris selected froml ower
al kyl, | ower al kenyl, |ower alkenylalkyl, |ower alkynyl. [err] cycloalkyl,

haLpaIkyI, and [err] cycloalkanylg&&ugéggﬁerse%peeﬁgggt|on accor di ng to(:}
Claim24 wherein Ris selected from alkoxyalkyl, benzyl oxy- 35 net hyl,
di al koxyal kyl, al kyl thioal kyl, (1-al koxy- 1-alkylthio)al kyl, and
di al kyl am noal kyR,2-Dichloropropionic acid .
2-Mbthyl-4fchlorophenoxyacetic acid
2,4-Dichlorophenoxyacetic acid
5 .Methyl-ze[4-(2,4-dichlorophenoxy)phenoxy]propionate
3-Amino-2,5-dichlorobenzoic_acid _ |
2-Methoxy-3,6-dichlorobenzoic acid
- 2,3,6-Trichlorophenylacetic acid
| N-l-naphthylphthalamlc acid
10 SOdlum 5=~ [2-chloro-4-(tr1f1uoromethyl)phenoxy}—z-
nitrobenzoate
4,6-Dinitro-o-sec-butylphenol
N-(phosphonomethyl)'glyciné and its salts
. Potassium 4-amino-3,S,G-txichIOropicolihate
15 2,3-Dihydro-3,3-dimethyl-2-ethoxy-5-benzofuranyl
| methanesul fonate -

Ethers

2,4-Dichloropheny1-4-nitr0phenYl ether
2-Chloro=-«, & & -trifluoro-g-toly1-3-ethoxy-4-
20 nitrodiphenyl ether :
-Chloro-l-(3-ethoxy-4-n1trophenoxy)-4-tr1f1uoro-
" methyl benzene

Miscellaneous
2;6-Dichlorobenzonitrile

25  Monosodium acid methanearsonate
Disodium methanearsonate



11111111 111111111 11 2111111 * C L N S * 245 234
09-21(2457) A 27. Asconposition accordlng to daim19 wherein one of [err]

and [err] is a trifluoromethyl radical and the other is an alkyl radical. 232
28. A conposition according to Claim27 5 wherein X and Y are [err] 29.

A conmposition according to Caim28 10 -wacei n R ns-aekeqsanfron1lomer

al kyl, I ower al kenyl, |ower al kenyl al kyl, |ower -al kynyl, [err] cycloal kyl,
and [err] cycloal kanyl al kyl. 30. A conposition according to Claim28
mhereln R is selected fromal koxyal kyl, benzyl oxy- 15 met hyl ,

di al Koxyal kyl , aIkylthloalEﬁrtl@2z@KﬁO%F8leaHMybpnbopamkyn wath the
di al'k a”1noa|kYEcﬁi$e ingrédieRes ihcauaasCc ¥od B%tahP1€!, 2himéAider ei n one
of X and vis nitrate, urea, potash and superphosphate. Other
useful additaments include materials in which plant
5 organisms take root and grow such as compost, manure,
humus, sand and the like.

Herbicidal formulations of the types
described above, which include compounds of this
invention, are exemplified in several 111u-

10 strative embodiments below.

I. Emulsifiable Concentrates
Weight Percent

A. Compound of Example No. 14 ' 45.6
Monochlorobenzene _ . 26.6

_ 15 Cy Aromatics : | 17.8
{;) ' ~ Calcium sulfonyl benzene sulfonate 5.0
- Castor oil ethoxylated.w1th 54 moles 5.0
100.0

B. Compound of Example No. 101 33.7

20 ' Monochlorobenzene : _ 56.3
Calcium sulfonyl benzene sulfonate 4.3

Castor oil ethoxylated with 54 mols 5.7
| 100.0



20 ' - [err] ‘and the other i s [errJ 32. A
conposition according to Claim31 wherein Ris selected from | ower al kyl ,
. l.ower al kenyl, 25 | ower al kenyl al kyl, | ower al kynyl, [err] cycl oal kyl
and [err] cycloalkanylalkyl 33. A conposition_according to Claim3l
wherein Ris selected from al koxyal kyl, Ay | OXy- H&L hal koxyal kyl ,
g Is}yl t hi oal kyl, (1-al koxy- 30 | - al kyI al kyl , 0% gqﬁ%ﬁt%am noal kyl .
2 A conposi tion according to Caim 19 wher ei n [err] S
trifluoromethyl, [err] is selected fromnethyl, nonofluoromethyl, and

di fluoronethyl, R is sel'ected fromi sopropyl; cyclopr fceﬁtopyl
Leobutyl and Xeandcypde p8shE BxambTe o TS ?oﬁrafcé‘i‘dg. n'%i Gam 18
wher ei n [err] is trFI¢§o¢9h@tQ§ICO?E1¢§ exganicuoronet hyl, R _
phosphate of aromatic or aliphatic :
5 hydrophobe base (e.g., GAFAC RE-610,
' registered trademark of GAF Corp.) 5.59
Polyoxyethylene/polyoxypropylene '
‘block copolymer with butanol (e.g.,
Tergitol XH, registered trademark of

10 Union Carbide Corp.) : 1.11
Co aromatics - B - 5,38
Monochlorobenzene : 76.96
' ' ' 100.00

15 D. Compound of Example No. 16 ' 25.00

- Free acid of complex organic
phosphate of aromatic or aliphatic

hydrophobe base (e.g., GAFAC RE-610) 5.00 Q
Polyoxyethylene/polyoxypropylene '
20 block copolymer with butanol (e.g., _
Tergitol XH) ' : 1.60
Phenol : . : 4.75
Monochlorobenzene R : 63.65
. 100.00
25 ‘ - 11. Flowables

Weight Percent

A. Compound of Ekample No. 6 ' 25.00
Methyl cellulose 0.3
Silica Aerogel ' _ 1.5
30 Sodium lignosulfonate | - 3.5
Sodium N-methyl-N-oleyl taurate 2.0
Water _ 67.7

100.00



is methylthiomethyl, and X and Y are 5

[err] wherein [err]-in each occurrence is independently nethyl or ethyl.

36. A herbicidal conposition containing a 10 2-fluorinatednethyl
pyridi ne derivative according to Caim19 and substantially as described in
t he Exanples. 37. -~ A herbicidal nethod c I Si ng i t he pl ant

| ocus an effective anount of a conpound rggﬁisented8%$5¥622§%36ctural
formula defined in 15 Claim19. 38. A net hod according to Caim 37
mher%:§ one of [err] and [err] is a trifluoronethyl radical and the other

is a{fljuorinated nethyl radi cal . 39 A net hod aCCOfd'QﬁlaﬁtC¥étEhﬁ§ wher ei n

20 X'&nd Y are 40. Adrgwg ordlng to daim Ris
selected froml E&qaﬂ o &er alkenylalkyfl5 Power
al kynyl, [err] cyc!namww pehahaabhyl and [err] cycloalkanylabkyl

Silica aerogel . _ 1.5

5 ~ Sodium lignosulfonate _ 3.5

| Sodium N-methyl-N-oleyl taurate | 2.0

o water | | 47.7

100.00

I1I. Wettable Powders

- 10 . ' Weight Percent
| A. Compound of Example No. 5 | . 25.0°
Sodium lignosulfonate . S 3.0
Sodium N-methyl-N-oleyl taurate 1.0
: Amorphous silica (synthetic) _ 71.0
O 15 | | - | 100.00
. B. Compound of Example No. 21 80.00
* Sodium dioctyl sulfosuccinate 1.25
Calcium lignosulfonate 2.75
_ Amorphous silica (synthetic) 16.00
20 | | | . 100.00
C. Compound of Example No. 6 - 10.0
Sodium lignosulfonate 3.0
Sodium N-methyl-N-oleyl-taurate _ 1.0
Kaolinite clay : L ' 86.0

25 ' : ' 100.00

¢



41. A net hod according to Claim 39 mhereln Ris selected fron1a|koxya|ky|
"benzyl oxynet hyl , 30 di al koxyal kyl, al kyl t hi oal kyl ,

(1-al koxy- I-aIkyIthlo) al kyl, and dlalkylan1noalkyl 42. A met hod
accordlngZBQiCIa|n138 wherein one of X and Y is 35 '

[err] and the other is [err] 09-21(2457) A 43. A nmet hod "according to

¢l aim42 wherein Ris selected from | ower %ﬁ&l | onep9<s2ke2ws7)A oner

al kenyl al kyl, | ower al kynyl, [err] cycl oal ky 5 haloal kyl, and [err]
."cycloalkanylalkyl 44. A et hod accordlng to Claim42 mherein Ris

sel ected from al koxyal kyl, benzyl oxyneth di al koxyal kyl , al kyl t hi oal kyf*
(1- al koxy-1I-al kyl t hi o) - aIkyI_ and dial k éia nRweEs kyl . 10 45.. .
met hod according to Claim 37 wherein one of [err] and [err] is a

trifluoronethyl radical and the other is an al kyl radhﬁgi ht Percent
| yeight rercent

A. COmpoundIOf Example No. 2 ' 2.0
Attapulgite - - 1 98.0.
s S | ~ 100.00
B. Compound of Example No. 9 60.0
Montmorillonite . ' _ 40.0
' - 100.00
| - C. 'Compound of Example No. 15 _ 30.0
10 " Ethylene glycol ' 1.0
Bentonite ' : ' 69.0
“ ' ©100.00
D. Cpmpound of Example No. 16 | _ 1.0 "
Diatomaceous -earth 99.0 . '(:)

15 ' j 100.00
' ' v. Granules '

: - Weight Percent
A. Compound of Example No. 8 : 15.0

o Granular attapulgite (20/40 mesh) . 85.0
20 ' ' ' . ' : 100.00
B. Compound of Example No. 9 30.0
' Diatomaceous earth (20/40) _70.0 0

100.00



46. A net hod according‘to C aim45 wherein X and Y are [err] 15 47. A

met hod according to-Claim46 wherein Ris selected fromlower alkyl,

| ower - al kenyl, |ower 20 al kenyl al kyl, |ower al kynyl, [err] cycloal kyl, -
hal oal kyl , and [err] cycl oal kanyl al kyl . 48. A nmet hod accordi ng toﬂi]ainﬂfda
46 wherein R is selected from al koxyal kyl ~jbpgzyl oxy@o=20I(24879Rkoxyal kyl ,

al kyl t hi oal kyl, (1-al koxy-1-alkylthio)- 25 alkyl, and di al kyl am noal kyl . .

49. A method according to Cl aim45 wherein one of X and Y is [err] 30 and

the other is [err] 50, A nefhqod _according to Caim49 wherein Ris
sel e@d froml O\Kvler 8%",“’*%\3@?%% ,N%-O\?o@r al kenyl al kyl , 1-8wer

al kynyf', [err] cycl oEthytlents glylcmdl kyl , and [err] cycl oal kangl, gl kyl .
Methylene blue : ' 0.1
Pyrophyllite - ' X ' 93.9
) 5 - 100.00
D. .COmpouhd of Example No. 19 ' 5.0
i Pyrophyllite (20/40).  95.0

100.00

When operating in accordance with the

10  present invention, effective amounts of the compounds
of this invention are applied to the soil containing
the seeds, or vegetative propagules or may be
incorporated into the soil media in any convenient

y ‘fashion. The application of liquid and particulate

_ _ 15 solid compositions to the soil can be carried out by
=<j) "~ conventional methods, e.g., power dusters, boom and.
- " "hand sprayers and spray dusters. The compositions can
-also be applied from airplanes as a dust or a spray

_ because of their effectiveness at low dosages.

20 ' The exact amount of active ingredient to be
employed is dependent upon various factors, including
the plant species and stage of development thereof,
the type and condition of soil, the amount of rainfall
and the specific compounds employed. In selective

25 preemergence application or to the soil, a dosage of

. from 0.02 to about 11.2 kg/ha, preferably from about
0.1 to about 5.60 kg/ha, is usually employed. Lower
- . or higher rates may be required in some instances.
' One skilled in the art can readily determine from this



51. A nethod according to Caim49 wherein Ris 'sel ected from al koxyal kyl,
benzyl oxynet hyl , di al koxyal kyl, al kyl t hi oal kyl, (1-al koxy-1-alkylthio)- 5
al-kyl , -and di al kyl am noal kyl . 52. A nethod according to daim37 wherein
[err] is trjfluoromethyl, [err] is selectgd from net nmonof | uor onet hyl |
and di f1di8rioret hyl , Ris selected from'i i"gxp Eopyl , %foilb@‘lzﬁﬁdkmt Ryl ,

propyl, 10 |sobutyl, and X and Y are [err] mhere [err] is 0 or S and

[err] i s methyl or ethyl. 15 3. A nmet hod according to daim

: 5
Lo et ek G 5ol RSB e
[err] wherein Qletn}um reate It dvirappicied sin retgp @aisridul aretdagde .or ~et hy
G m 57"ohe. St AR MRS B GRS L 3 il 0 |0
: process for pr%ﬁﬁﬁﬁrﬁfzpﬁxiﬂﬁiﬂﬁﬁve of all conventional "3011s" as
5 defined in Webster's New Ihternat10nal chtlona:y;
Second Edition, Unabridged (196IT Thus, the term
refers to any substance or media 1n_whiéh vegetation
may take root and grow,--and includes not only ‘earth
but_alsq compost, manure, muck; humus, sénd and the
10 like, adapted to support plant growth.
' Although the 1nvent10n is described with
respect to specific modifications, the details thereof
are not to be construed as llmltatlons.




represented by the structural fornmula [err] 30 wherein: Ris selected from
the group consisti,ng of |ower alkyl, |ower alkenyl, Iomer al kynyl , Iomer 35

al kenyl al kyl , bhal oal kyl, hal oal kenyl , [errigsycloalky 9 L8], 35
cycloalkanylalkyl aryl, arylnethyl, alkox al kyl benzyloxynethyl
am noal kyl ,

al kyl t hi oal kyl g Eyfoxy alkyl, ( 1- al koxy-1-al kylthio)alkyl,
238 - 09-2 A alkylanrnoalkyl di al kyl-am noal kyl , alkylsulfonyl
al kyl, al kyl sul f| nyl al kyd -, & IgAmPQ R | R R aE & t 4 &wufdr«ysrsmcrmm sal t

group,_cyano&daﬁmup@rbalkoxyalkyl car bal koxyal kenyl , saturated and
het erocyclic radi cal s havinq23 to.6 atoms in the ring with

unsatyrated 5

1 t€i§ of the atons being hetero atons selectgd fromO, S, and N and
wherein5the radical is joined to the p h by a C C bond, and | ower
al kyl substituted with a saturated or ur at ¢d-hetero- -

uns

o Ry’ N Ry
- wherein:
| R is selected from the group consisting of
10 lower alkyl, lower alkenyl., lower alkynyl, lower alkenylalkyl,

isopropylthiocarbonylmethyl,
haloalkenyl, C3_7
arylmethyl, alkoxy-

dlmethylaminocafbonylmethyl,
','Eydroxycarbonylmethyl; haloalkyl,
Eycloalkyl, C3_¢ cycloalkanylalkyl,aryl,
alkyl, benzyloxymethyl, alkylthioalkyl dialkoxy-
15 alkyl, (l-alkoxy-l-alkylthiojalkyl. aminoalkyl,
alkylahinoalky], dialkylaminoalkyl, alkylsulfonyl-
lalkyl, alkylsulfinylalkyl. alkyl substituted with a
dialkylsulfon1um salt group, cyanoalkyl, carbamylalkyl,
_ carbalkoxyalkyl, carbalkoxyalkenyl, formylalkyl,
20 dialkylaminoalkenyl, saturated and unsaturated
-g:s; heterocyclic radicals having 3 to 6 atoms in the ring
with 1 to 31of the atoms being hetero atoms selected

" from O, S, and N, and wherein the radical 1s joined to

the pyraidine ring by a C-C bond, and lower alkyl

substituted with a saturated or unsaturated hetero-

25
cyclic radical having 3 to é atoms 1n the ring with 1
to 3 of the'atbms being hetero atoms selected from O,
S, and N;
R, and R, are 1ndependently selected from
30 alkyl, fluorinated'methyl, and chlorofluorinated

= " methyl radicals, provided that one of R, and R,
must be a fluorinated methyl or chloroflucorinated

L]

methyl radical; and
' X and Y are xndependently selected from the

T35 group consisting ot
i)
Z9Ry  whereir 7, is sclected

from O and NR; wherce Ry 1s

* < L L} S * :



\

10 cyclic radical
at ons belng hetero atons selected fromO, S, and N, [err]

-nethyl qz eg is selected fromdifluoronethyl, nonofluoronethyl,
15 3 di ¢

al ky]

| ndependent |y selected fromthe group
in each occurrence is independently selected from al kyl

[err! hal oal kyl [err], or alkynylalkyl [err] 10

wherein [err]
al kenyl al kyl

whi ch” conpri ses ¥

als, and = 239 09- 21(245 A X and Y are
}aﬂélstlng 99212457 ) a

acy & o drwdrageronpodindbwdr t he for mul a [err] 15

wherein R [errlalkgl ad V& the SAE JAUSAS Afom 0 and

5

10

15

20

25

30

35

S, and wvherein Ry 1n each occurrence is
independently selected from hydrogen cations,

alkyl
.na;agaaﬁ- yl C,_,. alkenylalky] C3 4 + haloalkyl
c1 a4 cyanoalkyl cycloalkanylalkylf?tlkynylalkyl

C§_4, provided that when Zzls S -in both occurences,
R3 must be lower alkyl C;._ 2,

-C
| R, wherein
R, 1s selected from hydrogen and
halogen

N . wherein

Rs and R¢ are independently selected from
hydregen, lower alkyl. ang phenyl;

’,,N Butyl
-C
~CH,0H; and
-C=N.

2. A compound accordlnq to Claim 1 whereln
one of R, and R, is a trifluoromethyl radical and the

other is a fluorinated methyl radical.

3. A compound according to Claim 2 wherein

X'and Y are
A
-C
AN

22R3

* C L M §. &

haV|ng 3 to 6 atoms in the riing with 1 to 3 of the
is fluorinated

[err]

<:}:



those in the product conpound and wherein [err] is an al kyl radical
substituted with gne nore fluorine atons than the radical [err] int
‘product -conpound, 20 which conprises: a. Contacting the starting COASEBSH
with an alkali nmetal borohydride in the presence of a first solvent to form

a di hydropyri- dine conpound of the fornula 25

[err] 30 b. Contacting said djhydropyri ine, qund with a
nonaqueous organlc base conpound optlonally3ﬁn t he p%és céqgf%g second
solvent to formthe product conpound. 240 09-21(2457)A 56. A ™ -

Nﬁzis according to Claimb55 wherein the first solvent is

net hyl f ormam de and ghe al kdhpot@lelaclRrAING itde c12:180941 WRerein
borohydr|de 57. A prOCﬁFS acc rd|n to O aim55 wherein 5 t he second
sol vent is sel ecRedSf B§ &F@Fh$F°@t QVeénélﬁﬁﬂraﬂyﬁﬁéfGﬂ&ﬁnyl lower |

alkenylalkyl, lower alkynyl, C;., cycloalkyl,
_ heioalkyl, and C3~¢ Cycloalkanylalkyl.
- 5 ' 5. A compound according to Claim 3 wherein
_ R is selected from alkoxyalkyl, benzyloxymethyl,
- ' dialkoxyalkyl, alkylthioalkyl, (l-alkoxy-l-alkylthio)-
) alkyl, and dialkylaminoalkyl : :
6. A compound according to Claim 2 whereain
10 one of X and Y 1s _ |
_490
-C
N
OR:
and the other is -C=N h
15 7. A compound accordlng to Claim 6 whereln
R is selected from lower alkyl lower alkenyl, lower
S - alkenylalkyl, lower alkynyl, Cz—7 cycloalkyl,
i:)” _heloalkyl, and C3_¢ cycloalkanylalkyl.
' 8. A compound according to Clalm 6 wherein
20 R is selected from alkoxyalkyl, benzyloxymethyl,
dialkoxyalkyl, alkylthioalkyl, (l-alkoxy-l-alkylthio)-
alkyl, and dialkylaminoalkyl.
9. A compound accordlng to Clalm 1 wherein
one of R, and R, is a trifluoromethyl radical and the
25 other 1s an alkyl radical. _
10. A compound according to C1a1m S whereln

X and Y are

30 - Z2R3

* [ L M S *



58. A process according to Caimb55 wherein the second solvent is selected
fromtoluene or nethylene chloride. 10 59. A. process
accordlng to Caimb55 wherein the - nonaqueous organi c base is selected from
pyri didh&land nono-, di-, and tri-substituted pyridine. 60. A process
according to Cla|n155 wher ei n the nonaqueous organi ¢ base is selected from.
. 1,8- 15 _ diazabicyclo-[5.4. 0] - undec- 5- éhdQnd tri 8Pr¢l4RRdA 61. A
"process according to C aim56 wherein the second solvent is diethyl ether.
62. A-process according to Cl.aim56 wherein the second solvent is

tetrahydrofuran. 63.A prpfessha§8§§ghﬂg ggcgkgigHSQOWQegghnlbhggemﬁageog:)

organic base is 2,6-lutid ocess acco &fe
t he nonaqueous %rb&n$%1%6§%d|§19m8lﬁwa£aabkE9€IbOWFS 3lbpnyiddedoBesne.

65. A process fo41ReRglalRE] A rea”eeuaﬂkyﬂynhec§uueyunalalicgurrul a [err] 30
wher.ei n: haloalkyl, and C3_5 cycloalkanylalkyl
5 12. A compound according to Clalm 10 wherein g
R is selected from alkoxyalkyl, benzyloxymethyl, '
dialkoxyalkyl, alkylthloalkyl. (1- alkoxy—l-alkylthio)- .
alkyl, and dialkylaminoalkyl' _ | -
.'13. A compound accord1ng to Claim 9 whereln
- 10 one of X and Y is
8]
-.C//
. OR;
and the other is =-C=N
15 o 14. A compound according to Claim 13 wherein
" R is selected from lower alle, lower alkenyl, lower
alkenylaikyl, lower alkynyl; C3-§ cYcloalkyl, B i
haloalkyl, and Cs-¢ cycloalkanylalkyl. ' (;}'
15. A compound according to Claim 13 wherein
20 - R is selected from alkoxyalkyl, benzyloxymethyl
dlalkoxyalkyl, alkylthioalkyl, (l-alkoxy—l-alkylthlo)-
alkyl, and dialkylaminoalkyl. _
16. A compound according to Claim 1 wherein
R, is trxfluoromethyl R, is selected from methyl,
25 monofluoromethyl and d1f1uoromethy1 R is selected
from isopropyl. cyclopropylmethyl 1sobuty1 propyl,

‘and X and Y are
(o]
V/
_c<
30 Z22R3 where 2, is O or S

and Rj is méthyl-or ethyl.

A Y Y |



09-21 (2457)A R is selected fromthe group consisting of |ower alkyl, |ower
alkenyl | oner al kynyl, | ower aIkenyIaDj%I [err]osyzl c@dky)a [err]
cycloalkanylalkyl, aryl- aryl met hyl , alkoxyalkyl benzyl oxynethyl, 5 )
al kyl t hi oal kyl , di al koxyal kyl, (1- al koxy- | -al kyl t hi o) - al kyl, Y
dlalkylan1noalkyl aIkyIsquonyIaIkyI al kyl sul finyl al kyl saturated and
unsat urated heterocycBfe r AdCOBPSURE ARGOTAING: ta Ghpim X pthexedpwith 1 to
3 of the atogp Qﬁ'ﬂﬂibﬁh@&@métﬁ?ﬁ.SﬁLeﬁhed;¥Quordeﬁnyl R #d N, and
Wherein the radlc l, S¥] O S Ré 2d|ne ring by a C C bond, and | ower
al k ubstlﬂﬁFﬁu Pﬁ”&‘b! ur&Pgd o? nSafffat ed hetero- cyclic radical

havi’ 3to 6 atons in the ring with JL,oo 3 of the atons being hetero atons
selected fromO, 15. S, and N, [g is a fluorinated alkyl and [err] is
sel ect & from al kyl and fluorinated &Kyl radicals; and X and Y are
|ndependently selected fromthe 20 Bap consi sting of

wherein R, in each occurrence is independently methyl

or ethyl.. Vo

18. A 2-f1uorinatedrethy1 substituted pyridine

= 10 derivative according to Claim 1 and substantially as

described in any of the Examples.

19. A herbicidal composition containing an
adjuvant and a compound represented by the structural
formula

15

R, N Ray
 wherein:
I is selected from the group consisting -of lower alkyl,
lower alkenyl, IOWer'alkyﬁé, lower alkenylalkyl,

dimethylaminocérbonylmethyl, isopropylthiocarbonylmethyl,
hydroxycarbonylmethyl, haloalkyl, haloalkenyl, C3_9
cycloalkyl, C3_6pycioalkany1alky1, aryl, arylmethyl, alkoxy-
alkyl, benzyloxymethyl. alkylthioalkyl, dialkoxy-

25 alkyl, (l-alkoxy-l-alkylthio)alkyl,.aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, alkylsulfonyl-
alkyl, alkylsulfanylalkyl. alkyl substituted with a
dialkylsulfonium salt group,cyanoalkyl, carbalkoxyalkyl,
carbalkoxyalkenyl. dialkylaminoaikenyl. saturated and

30' unsaturated heterocyclic tadicals having 3 to 6 atoms
in the ring with ) to 3 of the atoms being hetero
stoms selected from O. S. and N, and wherein the
radical is joined to the pyridine ring by a C-C bond,

* < L M [ *



+ [err] wherein [err] in each occurrence is i ndepéndent ]y 25

sel ected fromal kyl- [err], ~al kenyl - al [err], hal oal kyl errJ

al kynyl al kyl [err] which conprises re lﬁg a conpound”%é ¥40n1a

1, 4- d?py ro- pyridine of the fornmula 30 '
[err] 242 : 09- 21(2457)A and a 3, 4- d|hydropyr|d|ne of the formula

[err] 5 wherein the ne ra s.those in the
o 2 enith Bibat RIS GG

pr oduct conpo is-an-a é%ltuted wi th one
nmore fl uori ne vas@rhurated ﬂ'!etlemmll[cequlqalt H@\pmmdi:t’wl(ﬁ atmmpound,

whi ch conpri sqg t@@ngqﬁg{ raattmq @&wrﬁowuedlat%n&omtﬂgﬂ H¥ddr & aw@sqt@ls
organi ¢ base conpoun i onal _
selected from O, §, and N; and where the groups Rj, Rz.

5 | X and Y are as defined in Claim 1. ---

,

U



in the presence of a sol,vent at an elevated tenperature to formthe product&-ﬁ‘
conpound. 15 - 66. A process according to Claim65 wherein the
solvent is selected fromtetrahydrofuran and tol uene. 67. A process

according to C ai m65 wherein the nonaqueous organic base is 20

1, 8-di azabi cycl o-[ 5. 4. 0] -undec- 5-ene. 68. Aﬁﬁﬁbcess accOBdQﬂgZhB?@haln167
mhereln t he nonaqueous organlc base is selected fromtrialkylam nes. 69. A

process according to C ai m 68§ wherei,n 25 t he nonaqueous organi c base is
sel ecigd fromtributyl am.ne a to
Bidegiies ri di ne and

C aii wherei n the nonaqu 56 ~a-chhmse-aHdyaql-<
nmono-.—di -, and trl-alkylsubstltuted pyr|d|Q§ dﬂg ; 71. A
process accorglng to Claim70 wherein the nondquéous organi c base is
2,6-lutidine.?72. A process according to CG~&~MN&5- wherein the nonaqueous
organi c base is a 35 m xture of 2,6-lutidine and a catal ytic anount of

O

20 A composition accofdlng.to Claim 19
wherein one of R; and R, 1s a trifluoromethyl radical

and the other 1s a fluorinated methyl radical.
10

21 . A composition according to Claim20
wherein X and Y are '
| o
2
15 - \22ﬂ3
22. A composition according to Claim2}

wherein R 1s selected from lower alkyl, lower alkenyl,
lower alkenylalkyl, lower alkynyl, Cs—q cycloalkyl,

haloalkyl, and C3-¢ cycloalkanylalkyl.
23. A composition according to Claim 21

L ) 20 |

£;> _ wherein R is selected from alkoxyalkyl, benzyloxy-
methyl, dialkoxyalkyl, alkylthioalkyl, (l-alkoxy-
l-alkylthio)alkyl, and dialkylaminoalkyl.

a

24, A composition according to Claim 20
)5 wherein one of X and Y is
. O
7
| \\bxs
._ahd the other is =-C=N
) 25. A composition according to Claim 24
i 30 vherein R is selected from lower -alkyl, lower alkenyl,

lower alkenylalkyl, lower alkynyl, Cs—; cycloalkyl,
haloalkyl, and Ca—-¢ Cycloalkanylalkyl.

26. A composition according to Claim 24
35 wherein R is selected from alkoxyalkyl, benzyloxy-
methyl, dialkoxyalkyl, alkylthioalkyl,'(1—a1koxy-

l-alkylthio)alkyl, and dialkylaminoalkyl.

* €L M §



1, 8-di azabi cycl o- ‘5.4.01 -undec-5-ene. 243 '09-21(2457)A 73. A
process according to-Cl aim65 wherein the contacting is carried out under
reflux conditions. 74. A process for produci ng a conpound of 5 t he

structural fornula [err] wherein: fromthe
group consisting of |ower alkyl, Iomer argéﬁﬂl Iomer grégﬁgﬁggqé
al kenyl al kylzdbal oal kyl, hal oal kenyl [err] cycl oal kyl , {); _
cycl oal kanyl al kyl , aryI27aryhn@QM9¢S1td¢que¢«yﬂln®eﬁgy¢ imeldyl
al kyl t hi oal kylyp f,; g} DU dtd RL 148! koys F100Kuhd by ) atkai cal N
am noal kyl , ﬁ: am noa di al k thyroalgg aIkyIsquonyIaIkyI (:)
‘al kyl sul fi nyI zﬁ"ﬂllt %I‘k"}! ub%t?‘?u%/ Fadical o) kyl sul foni um sal t groups~
cyanoal kyl , saturated 2&d unxaé¢m¢6£ihiﬁmE§GEQfdiﬁgradiCB&£m227 havi ng 3
to 6 atom_ssin thhe ri g(vmtéu} 3 of the

erein X an are

o
64? -
: \‘zzna
29, ~ A composition according to Clalm 28 h
10 ‘wherein R is selected from lower alkyl, lower alkenyl, -

lower alkenylalkyl, lower alkynyl, Ca-; cycloalkyl,
and C,.¢ cycloalkanylalkyl. | | _
30. A composition according to Claim 28

wherein R is selected from alkoxyalkyl benzyloxy-
15 methyl d1alkoxyalkyl alkylthlpalkyl (1-alkoxy-

l-alkylthio)alkyl, and dialkylaminbalkyl._ |

_ 31. A composition according to Claim 27

wherein one of X and Y is

: o ' .
. _ "ORj :
and the other is -C:zN
.~ 32. . A composition according to Claim 31
wherein R is selected from lower alkyl, lower alkenyl,
25 lower alkenylalkyl, lower alkynyl, C3_7 cycloalkyl and
Ca—¢ cycloalkanylalkyl
33.. A composition accordlng to Claim 31

wherein R is selected from alkoxyalkyl, _benzyloxy-
methyl, dialkoxyalkyl, alkylthioalkyl, (l-alkoxy-
30 1-alkylthio)alkyl, and diaikylaminoalkyl. .
" '34. A composition accordlng to Claim 19
wherein R; is trifluoromethyl, R; is selected from
methyl, monofluoromethyl, and dlfluoromethyl R is
selected from isopropyl, cyclopropylmethyl propyl,
35 isobutyl, and X and Y are

T

V/
_c’/
22Ra where 2, is O -

A

orIS and R; is methyl or ethyl.



atonms bei ng hetero atohB selected fromOQO, S. and N, and wherein the radical
is joined to the pyridine ring by a CC bond, and | ower alkyl substitutédq-/.
with a saturated or unsaturated heterocycliéﬁf@dical havi-nq (2257)a3 to 6 ]
atonms in the ring with I to 3 of the atons being hetero atons selected-frﬁgk _
0, S and N, [err] is difluygr.omat kpmpad thes Jaddorsnlrctwd draam et hyl , a 26
trifluoromethyl X is 30 : : ' r Qﬂer inf[err]
235 244 yhesEin, By ASi $TAEIECrER S PYth-alkyl 5 eJrlﬁ]',Joaﬁ pechvl R
[err], haloal kyl fermpthyd thlieperhyilkylande® landa¥d ayei s 5
_ [erztjpy hydrol ysis of .a starting materi al havLD@ the structural formula
ot . _ | | _c::
~ "ORj
wherein R; in each occurrence is'independentlylmethyl
or ethyl. . : _ )
36. A herbicidal composition containing a
10 2-fluorinatedmethyl Pyridine derivative according-to
- Claim 19 and'substantially as described in the Examples.
37. A herbicidal method comprising applying
to the plant locus an effective amount of a compound
represented by the structural formula defined in
15 Claim 19. |
38. A method according to Claim 37 wherein
one of R, and R, is a trifluoromethyl radical and the
other is a fluorinated methyl radical.

: 20 39. A method according to Claim 38 wherein

{'> X and Y are

-C
N
_ Z,R;

40. A method according to Claim 39 wherein
R is selected from lower alkyl, lower alkenyl, lower
alkenylalkyl, lower alkynyl., C;_; cycloalkyl,
haloalkyl, and C3-g cycloalkanylalkyl.

41. A method according to Claim 39 wherein

R is selected from alkoxyalkyl, benzyloxymethyl.
30 gialkoxyalkyl. alkylthioalkyl, (1-alkoxy-l-alkylthio)-
alkyl, and dialkylaminoalkyl. '
42. A method according;to Claim 38 where?n

one of X and Y is

25

n.(.\.

_ o)
35 | -C

| ORj
and the other is -C:=N

//

T



10 o _ 229€rr] whereigy-Ri1(®97)a and X are -
the sane radicals as in the product conpound and wherein Y. is 15 of the
fornuI%%Lemr] wherein [err] is independently selected from 20, al kyl
[err], Kenyl al kyl3[err]a hetlad katcprdihg te alajmyral RPETeHRi ch

conprises contacting sakd r{i 4 al v 4 taakt doeeequi val ent of
"wat er and (ﬁle‘%qﬁﬁ%%?ﬁ'ﬁé Sfé'gni%{}ggr?iﬁg%él 1%5?93?? int 25 ¢ -q a
‘sol vent. 7SalKéwypabkpts bower arkkyRYhnefatn %ME e8 g¥ t is an alcohol. 76
The procesgygggglﬁ§g}7§n&h€£g%ncﬁbtoblﬁéﬁyldmkys.potassiun1hydroxide; 30

0

7. Thedpr a4 sher Sl 1 Ligabugr €' €Fata SorluHEkBYAr Xl de.

R ié selected from alkoxyalkyl, benzyloxymethyl;
dialkoxyalkyl, alkylthioalkyl, (l-alkoxy-l-alkylthlo)-
‘alkyl, and dialkylaminoalkyl. ' |

' 45, A'method according to Claim 37 wherein

10 . .
one of R, and R, is a trifluoromethyl radical and the
other is an alkyl radical. | - .
46. A method according to Claim 45 wherein -
X and Y are '
- _ _
15 T | -C’/
\\Zst

47. A method according to Claim 46 wherein
. "R is selected from lower alkyl, lower -alkenyl, lower
2o alkenylalkyl, lower alkynyl, Cz_; cycloalkyl,
haloalkyl, and C3;_g cycloalkanylalkyl.
. 48. A method according to Claim 46 wherein o <:}
R is selected from alkoxyalkyl, benzyloxymethyl, )
dialkoxyalkyl, alkylthioalkyl,'(l-alkoxy-l—alkylthio)-
,5 alkyl, and dialkylaminoalkyl. B .
_ 49.. A method according to Claim 45 wherein
one of X and Y 1is
O
-C47.
30 | o ORs
and the other is -C=N
50. A method according to Claim 49 wherein
R is selected from lower alkyl, lower alkenyl, lower _
alkenylalkyl, lower alkynyl, Ca—, cycloalkyl, _ x

_35 haloalkyl, and Cs-e cycloalkanylalkyl. o %

AN
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51. A method according to Claim 49 wherein A

R is selected from alkoxyalkyl, benzyloxymethyl,
dialkoxyalkyl, alkylthioalkyl, (1-alkoxy-l-alkylthio)-
alkyl, and dialkylaminoalkyl. ' _
52, A method according to Claim 37 wherein
R; is trifluoromethyl, Rz is selected from
methyl, monofluoromethyl, and diflpe;omethyl, R is
selected from isopropyl, cyclopropylmethyl, propyl,
isobutyl, and X and Y are

0
Vi
. \22R3 - where 2, is O
or S and Ry is methyl or ethyl.
53. A method aécotding.to Claim 37 wherein

R, 1s'trifluoromethyl. R, is difluoromethyl, R is
s . .
methylthiomethyl. and X and Y are

449

-C
\\ORa
wherein R; 1in each occurrence 1s independently methyl
or ethyl.
54 . A herbicidal method of applying a

pyridine derivative according to Claim 37 and substantially
as described in the Examples.

55. A process for producing a compound
represented by the structural formula

X = Y

R, N R2
wherein:

R 1s selected from the group consisting of
lower alkyl, lower alkenyl, lower alkynyl, lower
alkenylalkyl, haloalkyl, haloalkenyl, Ci;— cycloalkyl,
Cis-e¢ cycloalkanylalkyl. aryl, arylmethyl, alkoxy-
alkyl, benzyloxymethyl alkylthioalkyl, dialkoxy-
alkyl, (l-alknxy-l-alkylthio)alkyl. aminocalkyl,

_—

.

[Ty%
(v}
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alkylaminoalkyl.'dialkylaminoalkyl, alkylsulfonyl-
alkyl, alkylsulfinylalkyl, alkyl substituted with a
dialkylsulfonium*Salt.gfoﬁp, cyanoalkyl, carbalkoxyalkyl},
carbalkoxyalkenyl, saturated and unsaturated -

" heterocyclic radicals having 3 to 6 atoms in the ring

with 1 to 3 of the atoms being'hetero atoms selected
from O, S, and N, and vherein the rédical is joined to
the pyridine ring by a C-C bond, and lower alkyl
substituted with a saturated or unsaturated hetero-
cyclic radical having 3 to 6 atoms in the ring with 1 T
to 3 of the atoms being hetero atoms selected from O,

Ly

S, and N;
R, is fluorinated methyl and R, is selected

from difluoromethyl, monofluoromethyl, and alkyl

radicals, and

- ) . )
) . : ~

CATRDY

(L
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X and Y are independently selected from the

group consisting of

_ OR, wherein R,
in each occurrence is independently
selected from alkyl C,.,. alkenylalkyl
Ca-o. haloalky! Cs.-a. OF alkynylalkyl

Ca-s
which comprises reacting a starting

compound of the formula

R
X == Y
x
R'l N R.z

vherein R, R,, X, and Y are the same radicals as

those in the product compound and wherein R'2 is an alkyl
radical substituted with one more fluorine

atoms than the radical.Rz in the product compound,

"which comprises:

a. Contacting_the starting cbmpouhd with
an alkali metal borohydride in the presence
of a first solvent to form a dihydropyri-

dine compound of the formula
' R

X XY
Ry N7 TR
H
b. Contacting said dihydropyridine
compound with a nonagueous organic base compound
optionally in the presence of a second
soivent to form the product compound.

_—

RO |
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'56.'q_process"according_to Claim 55 wherein
the first solvent is N,N-dimethylformamide and the

‘alkali metal borohydride is sodium borohydride.

57. A process according to Claim 55 wherein

‘the second solvent is selected from diethyl ether and

tetrahydrofuran.
58. A process according to Claim 55 wherein

the second solvent is selected from toluene or

' methylene chlorlde

59, A process according to Claim 55 wherein
the nonaqueous organic base is selected from pyridine
and mono-, di-, and tri-substituted pyridine. '

60. A process according to Claim 55 wherein
the nonagueous organic base is selected from 1, 8-
diazabicyclo-{5.4.0]-undec-5-ene and trialkylamines.

61. A process accordlng to Cla1m 56 wherein
the second solvent is diethyl ether.

62. A process accord1ng to Claim 56 wherein
the second solvent is tetrahydrofuran.

63. A process according to Cla1n1 56 whereln
the nonageous organic base is 2,6-lutidine.

.64 A process according to Claim 56 wherein
the nonaqueous organic base is 1,8~ dlaza-blcyclo—
[S.4.0])}~-undec-5-ene. _

65.A process for producing a compound of

the structural formula

wherein: .

) O O

Wy e .

o

"

PRy

—
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R is selected from the group consisting of
lower alkyl, lower alkenyl, lower alkynyl, lower
alkenylalkyl, Cs-; cycloalkyl, Ca—g cycloalkanylalkyl,
aryl, arylmethyl, alkoxyalkyl, benzyloxymethyl, B
alkylthioalkyl, dialkoxyalkyl, (l1-alkoxy-l-alkylthio)- |
alkyl, dialkylaminoalkyl, alkylsulfonylalkyl, |

| alkylsulfinylalkyl, saturated and unsaturated

heterocyclic radicals having 3 to 6 atoms in thé'ring
with 1 to 3 of the atoms being heteroc atoms selectéd
from 0, S, and N, and wherein the radical is joined to
the pyridine ring by a C-C bond. and lower alkyl
substituted with a saturated or unsaturated hetero-
cyclic’radicalf having 3 to 6 atoms in the ring with 1

~to 3 of the atoms being hetero atqms selected from O,

S, and N; .
R, is a fluorinated alkyl and R, is
selected from alkyl and fluorinated alkyl radicals;

" and

X and Y are independently selected from the

‘grpup_conéisting of

z
-C

bRs wherein Rj
in each occurrence is independently
selected from alkyl Cj—4., alkenyl-
élkyl C3é4f haloalkyl Cz_4, OX
alkynylalkyl C,_, which comprises reacting
-a compound selected from a 1,4-dihydro-

pyridine of the formula
R_H

R',

=2

* [ L M s *
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and a 3,4-dihydropyridine of the formula

R, ™ N I P
_ wherein R, R;, X, and Y are the same
radicals as those in the product compound and wherein

"R'2 is an élkyllfadical substituted with one more

fluorine atom than the radical R, in the product

' compound, which comprises:

contacting the dlhydfopyridiné compound

"with a nonaqueous organic base compound Optlonally

"in the presence of a solvent at an elevated
temperature to form the product compound.
66. A process according to Claim 65
wherein the solvent is selected from tetrahydrofuran
and toluene.
o 67. A process according to Claim 65
wherein the'nonaqueous organic base is selected—from—

l,8-diazabicyclo-[5.4.0)-undec-5-ene.

68. A process according to Claim 67 whereln

the nonagueous organlc base is selected from

t:zalkylamlnes
69. A process aéCording to Claim 68 wherein

the nonaqueous organic base is selected from

tr1buty1am1ne and triethylamine.
70. A process accordlng to Claxm 69 wherein

the nonaqueous organ1c.base is selected from pyridine
and tri-alkylsubstituted pyridine.
71. A process according to Claim 70 wherein

the nonaqueous organic base is ce&ee&.d—i*om-

2,6-lutidine.
72. A process according to Claimé5 wherein

the nonaqueous organ1c base is -seleeted—from a
m1xture of 2,6- 1ut1d1ne and a catalytic amount of

l.8- d;azabxcyclo-[5.4.0l-undcc S-ene.

| RRN MY

[

M)

4%
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73. A process according to Claim 65 .

wherein the contacting is carried out under reflux

conditions.
~ 74. A process for producing a compound of

the structural formula

R
X = Y
|
R," N Ry

wherein: _
R 1s selected from the group consisting of

lower alkyl, lower alkenyl, lower alkynyl, lower

alkenylalkyl, haloalkyl. haloalkenyl; Ca—2

cycloalkyl, Ci.¢ cycloalkanylalkyl, aryl, arylmethyl,

'alkoxyalkyl, benzyloxymethyl, alkylthioalkyl,

dialkoxyalkyl, (l-alkoxy-l-alkylthio)alkyl,
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,

.alkylsulfonylalkyl. alkylsulfinylalkyl, alkyl
substituted with a dialkylsulfonium salt group, cyanoalkyl,

saturated and unsaturated heterocyclic radicals
having 3 to 6 atoms in the ring with 1 to 3 of the
atoms being hetero atoms selected from O, S, and N,
and wherein the radical is joined to the pyridine
ring by a C-C bond, and lower alkyl substituted with
4 saturated or unsaturated heterocyclic radical having
3 to 6 atoms in the ring with 1 to 3 of the atoms
being hetero atoms selected from O. S, and N;
R, is difluoromethyl and R, is selected
from methyl, and trifluoromethyl
X is .
_ ?C4¢
S "\

0o

OR, wherein Rj

* C. L M S *
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is Seiected from alkyl:C,_4, alkenyialkyl ; <:)
Ci_¢. haloalkyl C,_4, or alkynylalkyl
-Cg-. ; and ' '
Y is
5 .
_ _ -c4§
Non
by hydrolysis of a startlng materlal hav1ng

[

L/

{(1;.‘:-{. .

W

the structura] formula

10

_ R,
wherein R, R;, Rz, and X are the same
radicals as in the product compound and wherein Y' is

(8] - " L
/4 . : R
<7 e
N - . .
. . OR'3
wherein R's is independently selected from

.20 . alkyl C,.,, alkenylalkyl C;.,, haloalkyl C,—,, or
alkxlhylalkyl which comprlses

contactlng said startlng material’ w1th at

least one equlvalent of water and one

equlvalent of an alkali metal hydroxlde in

15 of the formula

25 - a solvent.
75. The process of Claim 74 wherein the

solvent is an alcohol. ~ | o
76. The process of Claim 74 wherein the . . o

hydroxide is potessium hydroxide.
30 ' _ 77. The process of Claim 74 wherein the

hydroxlde is sodium hydrox1de

* ¢ L M H LA



