-1- HERBI Cl DAL DI CARBOXYLI C ACI D ESTERS OF TETRAHY YRANS AND PIPERIDINES
Background of the Invention 5 \ LS 2"Bield of the Inventij N
The invention herein pertains to the %%e“g'of her bi ci des. More ‘ '
particularly, the field of this invention pertains to the use of _25 a
bi s-{3; 5-di carboxy- lic) esters of tetrahydropyrans and piperidines as pre-
10 energent herbicides. Description of the Prior Art
Bis-(2,6-trifluoromethyl)-3,5-dicarboxylic™acid esters of tetrahydropyrans
and pi peridines are known. Bal dev Singh et al published a report of 15

their investigationggaangggqyrnal of Heterocyclic Chem stry, Vol. 17, 1109-:
(1980) wherein they ction of- ethél

4,4, 4-trifluoroacet oacBISP& aqueous ammonta in

et hanol . They di scovered that- S UQIETRAIROROPYRANS! ANDORIPERIDINESI eported by
Balicki et al, Chem Abstracts, Vol. 82, 72739P (19/5) produced di et hyl

4-aryl -2, 6- dlhydroxy 2, 6-bi s- (trlfluoronethyl) 3, 5- pi peri di nedi car boxy-
lates instead of dlethyl 4- aryIEEEégﬂgﬂﬂ@LQ£2£§§nggzgg§;gg

. (trifluoronethyl)-3,5-pyridi nedi cgiaagy ot he IﬁbghQQOES i somers of the
reported piperidinedicarbox uncertain. No

at es
use was given for the conpoé 1nyention, hereip EF§§ﬁFBSCﬁ8nF§Fr§1e$GI 30,
pages 3237-3239, Siphenbécidé&GS,Momnt@hmxleuﬂapdyt Bhe fikydDe¥ ehisl on

ﬁggcfyzghgfh§|°f i hYhEIBnC BT NAY theha N hdkOBY BES- (5YsLASCREBERSS fOr
lic) esters of tetrahydropyrans and piperidines as pre-
10 emergent herbicides.
W, Description of the Prior Art
Bis-(2,6-trifluoromethyl)-3,5-dicarboxylic
acid esters of tetrahydropyrans and piperidines are
known. Baldev Singh et al published a report of
15 their investigation in the Journal of Heterocyclic
Chémistry, Vol. 17, 1109 (1960) wherein they describe
the reaction of ethyl 4,4.4-tri£1uoroacetoacétate
with arylaldehydes and aqueous ammonia in ethanol.
They discovered that such a reaction, previously
— 20 reported by Balicki et al, Chem Abstracts, Vol. 82,
72739P (1975) produced diethyl 4-aryl-2,6-dihydroxy-
2,6-bis-(trifluoromethyl)-3,5~-piperidinedicarboxy- .
lates instead of diethyl 4-aryl-l,4-dihydro-2,6~bis-
i_) {trifluoromethyl )~-3,S-pyridinedicarboxylates. Stereo
25 isomers of the reported piperidinedicarboxylates was
also reported as being uncertain. No use was given
for the compounds.
The Journal of Organic Chemistry, Vol. 30,
pages 3237-3239, September, 1965, contains a report
30 by Dey et al on the synthesis of fluorine~-containing
tetrahydropyrans. By the process for reacting ethyl
trifluoroacetoacetate with various aliphatic and
aromatic aldehydes using the usual Knoevenagel
conditions provided various 4-subst1tuted compounds.
35 Condensation of ethyl trifluoroacetoacetate with




trifluoroacetoacetate with various al i phatic and aromatic al dehydes using
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substituents disclosed in the
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No use was. glven for the compound, nor are branched-
chaln alkyl substltuents dlsclosed in the 4-position.
In U. S 3, 700 695 to Carr et al, there is

disclosed compounds having the fqllowlng general

10

formula

15

20

wherein n is'from 0 to 1, wherein one of the R's is

n_.

selected from the group comsisting of fluorine,
alkyl, cycloalkyl, aryl, perfluorocalkyl,

25

- perfluorocycloalkyl, and perfluoroaryl, wherein
another one of the R's may be selected from the group
consisting of alkyl and perfluorocalkyl, wherein the

Q

. remaining R's are selected from the group consisting
of hydrogen and fluorine, provided that at least one

30

selected from the group consisting of fluorine,
‘chlorine, bromine, iodine, cyano, alkylcarbonyloxy.
arylcarbonyloxy, cycloalkylcarbonyloxy, alkyl-

35

sulfonyloxy, cycloalkylsulfonyloxy, arylsulfonyl-

oxy, phosphinylidynetrioxy, phosphinidynetrioxy,
- alkoxyphosphinidenedioxy, dialkoxyphosphinoxy,
aryloxyphosphinidenedioxy, diaryloxyphosphinoxy,

of the R's contains fluorine or is fluorine, s is a

number from 1 to 3 inclusive, and M is substituent



nunber from1 to 3 inclusive, and Mis substituent selected fromthe group
consi sting of fluorine, chtorine, brom ne, iodi'ne, cyano, alkylcarbonyl axy,
aryl carbonyl oxy, cycl oal kyl car bonyl oxy, al kyl - 35 sul f onyl oxy, Gf%>
cycl oal kyl sul f onyl oxy, ‘aryl sul fonyl - oxy, phosphinylidynetrioxy,
phosphi ni dynetri oxy, al koxyphosphi ni denedi oxy, di al koxyphosphi noxy,

aryl oxyphosphi ni denedi oxy, di aryl oxyphosphi noxy, - 3-

al kyl phosphi nyl i denedi oxy, aryl phosphi nyl i denedi oxv, sul fonyl and sul finyl.
The preparation of these conmpounds and their uses in inproving the clarity
of plastic films and as herbicides are also described. 5 ~ As is indicated
by the above for madlikylfphaspmayslulsdsnadioxgn |axy hpses momgouintisnedicans, on
the ring directly ri e SUDLStaht LIt ¥

radicals. Certain 5811[1 fﬁ%‘?sle éggi rgg%ljln%?yzlr'e r%%%r%ﬁ%%a@e%ﬂ%%al
activity while th&ETPOUNdF A t{heHr Wik rTlsLMRIQVIRYG | $hee £ §aF 3ol 34 nyl
chloride filns as pQLa@’ﬂ%ird mﬂmsdew&réait@ﬂﬂldmesaqweawambwﬁral Iy
were ring sulstityte .Uor.i ne- [ c 0, avi : onyl oxy or
Sl fonyl oxy madi oA i1 (HRILAMEEEHE UL GV bR £ 50

Pr e- ener gent herbﬁﬁhﬁﬂlﬁﬂﬁﬁQnt%P(ﬁhQ§ﬁﬂFQﬂﬂﬁkﬂﬂﬁkpqqyﬁﬁﬁQﬂié%qu#QEpect to

rice, nmillet and @igaRaly oidHe @hgVndy e A ENuddP By he above, sone
of the compounds of this invention hav beeQ:noted in t esprior art,. none

of the prior art gezrfiiyoxe yl radicals. ertain o. ese compourids
are reported to have herbicidal activity while the

10 majority of compounds were utilized in polyvinyl

. chloride films as clarifiers. The herbicidally-

— - active compounds generally were ring substituted
fluorine~-containing compounds having a carbonyloxy or
sulfonyloxy radical in the 2-position of the pyran

15 ring. Pre-emergent herbicidal activity of such
compounds is noted with respect to rice, millet and
cucumber.

wWhile, as will be apparent from the above,

some of the compounds of this invention have been noted in
1\ _ the prior art, none of the prior art discloses or

suggests the utility of the dicarboxylate esters as

pre-emergent herbicides nor is there disclosed. the

novel process of preparation of the present invention.

Summary of the Invention

The present invention relates to
herbicidally active compounds, a novel process of
preparation, herbicidal compositiohs containing
* these compounds and herbicidal methods of use of said
- compounds in agriculture. '

tONAN



suggests the utility of the dicarboxylate esters as pre-emergent herbicides
nor is there disclosed the novel process of preparation of the present

[ ion. Summary of the Invention The present invention relates to

h idally active conpounds, a novel process of preparation, herbicidal-
composi tions containing these conpounds and herbicidal nmethods of use of\w/
sai d conpounds in agriculture. 4 The Rerbicidal compositions of the

i nvention conprise a surface-active agent and a herbicidally-effective
amount 5 of a 3,5-dicarboxylic acid ester 'of a 2,6-bis-(fluoroal kyl)

t et rahydr opyran or mepemelr@uaadefl bbﬁpseﬂwbas[sfrihéOLW@idh XedmbSigleect ed
fromO or NH and, errl], i.s sehect

n
consi sting of HyFHFETeT Iag%elr'ove RSP SREnG PR éﬁﬁﬁ%ﬁ‘ﬁy?ﬁ%ﬁkg‘@afpwnt
benzyl oxyretdfyla 3lSqdidanhsixpllic @Faﬂoabkyr ofind Rebebbs-CHLthoroaklyLnl s
havi ng 3-6 n e o g selected fromO
and S; whenQEQE%hR%rbggrfgrngFng%ﬁgé?éd&?r%ﬁ%t rgg%gp consi sting of
| ower al kyl, phenyl, al koxyal kyl, benZ®4 oxnet hyl, al kyl t hi oal kyl ,
cycl oal kyl , heterocycllc and Iomer il uU%tltuted het erocyclic radicals
having 3-6 atons in the ring witk (%~ thg atgfs selected fromO and S;
25 [err] kyl radical and [e&{]zf $¢3r] fl uoroal kyl radica
provi ded that when X is O _ Rz -

R3 R3
OH OHR . .
whe:ein X is selected from O or NH and, when X is o, o~
15 R; is selected from the group consisting of hydrogen, A

lower alkyl, phenyl, phenylmethyl, alkoxyalkyl,
benzyloxymethyl, alkylthiocalkyl, cycloalkyl, and hetero-
cyclic radicals having 3-6 atoms in the ring with 1-3 of the
atoms being selected from O and S; when X is NH,
20 R, is selected from the group consisting of lower
alkyl, phenyl, alkoxyalkyl, benzyloxymethyl, alkylth:.oalkyl
cycloalkyl, heterocyclic and lower alkyl
substit heterocyclic radicals having 3-6 atoms in \;;
the ring with 1-3 of the atoms selected from O and S; :
25 R, is Cy_4 alkyl radical and R3 represents a
Cy—, fluoroalkyl radical provided that when X is O
and R3 is pentafluoroethyl, R, cannot be hydrogen, -~
cycloalkyl, or l-methylethyl and further provided
that when X is NH and R, is furyl, R; cannot be
30 pentafluoroethyl and when X is NH and R; is tri-
fluoromethyl R; cannot be methyl or l-etnylpropyl

Also part of the invention is a method for controlling
undesirable plants which comprises applying to the ldcus
thereof a herbicidally-effective amount of a 3,5-dicarboxylic

35- acid ester of a 2,6-bis-(fluo€§lkyl) tetrahydropyran
or piperidine of the formula defined immediately above.



and<[err] is pentafluoroethyl, [err] cannot be hydrogen, cycloal kyl, or
1-methyl ethyl and further provided that when X is NH and [err] is fur B
[€rr] cannot be 30 pentafluoroethyl and when X is NH and R3 is tri- !
fluoronmethyl [err] cannot- be nethyl or |-ethylpropyl. Also part of the
invéntion is a method for controlling undgsi-rabl e plants which conprises
applying to the | ocus thereof a herbicidally-effective anount of a

3, 5-di carboxylic 35 i d .ester. aqf 2, 6-his-(fl.uonal kyl) tetrahydropyran
or piperidine of the? gﬁ?‘fﬁhaerdeoﬁr(r)fed’afi rﬁ?t?dilé't"éeﬁ"ﬁ "380\}8.%{ 2"'9‘:9,-35- A further
part of the. ifeenthenpreparpt bresst fars bt prueat atiper idgfine sbshiet ut ed

pi peridine ofgthguigrmula [err] 5 10 wherein X is NH, [err] is selected
fromthe group consisting of |ower alRryl, gohenyl, al koxyal kyl,

benzyl oxynet hyl , al kyl t hl oal kyl, cy#l | H heterocyclic and | ower al kyl
substituted heterocyclic radicaPs havi atoms in the ring with 1-3 of
the atons selected from15 0 and,f a C[adical and [err] represents
aferr] -4 quoroaIkyI-radicanﬁrovided th wheRz[err] is furyl, [err]
cannot be pentafluoroethyl and when}[err]igf tri-fluoronethyl [err]cannot be
met hyl or 1-ethyl propyl, which gonpfirse %ing a 3-ketoester of the
formula [err] 20 with an al dehylde[ iN3the liquid phase in an

aprotic SO|V%2; in the presence of an effecCtive anount of piperidine-
10 wherein X 1s NH, Ry is selected from the group consisting

of lower alkyl, phenyl, glkoxyalkyl, benzyloxymethyl,
alkylthioalkyl, cycloalkyl, heterocyclic and lower alkyl

.k
subst;tﬂfﬂﬁkheterocyclic redicals having

3-6 atoms in the ring with 1-3 of the atoms selected from

15 O and s, Rz is C1_4alkyl radical and 33 represents a Cl_4
fluoroalkyl radical provided that when R' is furvyl, R3 _
cannot be pentaflucroethyl and when R 3is tri-fluoromethyl
R 1cannot be methyl or l-ethylpropyl, which comprises reacting
a 3-ketoester of the formula R3 . Co. CH2 . CO. O R2

20 with an aldehyde R‘ CHO in the liquid phase in an aprotic
solvent in the presence of an effective amount of piperidine

Nt as a catalyst to form a pyran corresponding to the above

formula where X is O, and then contacting the pyran with

. gaseous ammonia.
25 The novel compounds of the invention are those

W, of formula

30

wherein X is selected from O or NH, R, is selected from the
group consisting of branched-chain' lower alkyl, alkoxyalkyl,
benzyloxymethyl, . alkylthiocalkyl, and cycloalkyl, R, is a

35. Cy-4 alkyl radical and R3 represents a C).4 fluoroalkyl radical ,



L]

as a catalyst to forma pyran corresponding to the above fornula where X is

0, and then contacting the pyran w th gaseous ammoni a. 25 The novel
c nds of the invention are thosé of fornula [err] 30 wherein X is '
S ed fromO or [err] is selected fromthe group consisting of o~
bramChed-chai n | ower al kyl, al koxyal kyl, henzyl oxymet hy, al kyl t hi oal kyl ; “ssd

cycloal kyl, [err] is a 35 [err] alkyl radical and [err] represents a [err]
fl uoroal kyl radical - 4b - provided that when X is 0O and [err] is

pent af | uor oet hyﬂ,mvm };hgﬁm\e;, Jbescxyc,haad ky_{; pehtdf1uBideehei hyy and further
provi ded that when NH QF0 e ot be

| - et hyl propyl . é( qﬁ%ggﬂ@’rl hyéfg F%é r}éﬁ%ﬁeﬁ(ﬁ%an bot h
strai ght and brdmm!CNalmN{i@!ﬂ]Bj I@I t:gﬁ@gmatm "Bt epmsdbehai n” al kyl
groups is neant;.ae Hroup substituted other than at the w carbon atom
with one or nore additional alkyl groups so that the total nunber of carbon
-atonms does not 10 exceed 5. These include, but are not limted to, radicals
such as 52-net hy|TF5’I90F5')¢|“" 2 ?Wd"né'tlmlpr’(fpy‘l"te“d&d?:;°2mﬁ%{‘h?‘l’?)%tfl?rah%t

3- et hyl but ynd Br&frﬁﬁe@icmmmomg§aﬂfkyuhlgﬁ?du@\éent iB@N "dr@nched-chain®

alkyl groups is meant an alkyl group substituted other than
at thelw-carbon atom with one or more additional alkyl
groups so that the total number of carboh aﬁoms does not

10 exceed 5. These include, but are not limited to, radicals
such as 2- methylpropyl, 2,2-dimethYlproles | |

L—



those wherein [err] is alkyl, [err] and wthin that group of conpounds nore
preferred conpounds are those 5 wherein [err] is alkyl [err], with
caenmpounds in which [err] is a [err] branched chain al kyl being nost
preferred. Typical [err] alkyl radicals include nethyl, ethyl,

1- metkyl ethyl , n-propyl, n-butyl, and 2-nmethyl- propyl. Cther typical [err]
radi cal s are 1-ethyl propyl and 10 n-pentyl. Typical [err] heterocyclic
radi cal s include, 2-thienyl, 3-thienyl, Z-tggyl, 3-furyl, and substituted
furyl wherein the substituent is |lower alkyl". 15 Typi ca

[err] fluoroal kyl radicals include but are not limted to trifluoronethyl,
di fl uoromet hyl , mraklugnemmihy| ,arﬁh|30-rnQCHh'ylfHdt§I1Qm9t hyl,

di chl or of [ uoronet hyl , and p%ntgr fl uoroethyl ra kcals. 20 '

Detai | ed Description of thefFRVEREESh CRTRINASS: iOdi T 180 AP GRE o8 4K s

i nventi on are obt &hpakl wheretino Rqt dse@ likydned,c sf @ands wjdemalthatt eyrioeg t he
“trans-" and the '@ Sempl r ] I S AN il,on the

her bi o dal uti i t¢ oEomPoaft E?_’hg"’rlﬁg v ?ﬁ’cﬁ%ﬁ%&“‘ﬁ%&é‘?&?ﬁg,\ceé;%tsgunds have
been observed in éBFHeF§OHErPé Pi*ﬁé Sac si-n Vadh FOMPOUNtife 1 ¥&isSuRe and
cl ai ms herein encaspase;het branched ehiadnmalkyd beibdr adstheprederred.- 6- As

confirmed by singhgpgeY! R, Xnk?%,CauRY3' Q@ 3R 1hATuRORRERG)St ruct ures

are ethyl, l-methylethyl, n-propyl, n-~butyl, and 2-methyl-
propyl. Other typical R' radicals are l-ethylpropyl and
10 n-pentyl.
(L Typical R; heterocyclic radicals include,

2-thienyl, 3-thienyl, 2-furyl, 3-furyl, and
substituted furyl wherein the substituent is lower
alkyl. o .

15 Typical R; C,., fluoroalkyl radicals
include but are not limited to trifluoromethyl,
difluoromethyl, monofluoromethyl, chlorodi-
fluoromethyl, dichlorofluoromethyl, and penta-
fluorcethyl radicals.

K .20 Detailed Description of the Invention
: ' The piperidihe compounds of this invention
are obtainable in two stereo isomeric forms generally

_ termed the "trans-" and the "cis-" isomers. In
o accordance with this invention the herbicidal utility

25 of the above described piperidine compounds have been
observed in both isomeric forms and in admixture.

The disclosure and claims herein encompass both
isomeric forms and mixtures thereof.

v e



represented by the fornula wherein (a) is cis and (b) is trans. 5

[err] 10-(a) i (b) The pyrans of this invention
ar epared in 15 accordance with the follow ng reactions: [err] »
[e 20 (1) Fromthe above, it is seen that the pyran is produced by the~
reaction of an al dehyde with an 25 appropriate 3-ketoester in the o/

presence of either piperidine or potasslgg1fluoride In catal ytic anmounts.
When the reaction between the al dehyde and the 3-ketoester is performed in
the presence of -7 - aqueous anmoni a. piperidine conpounds are provided
as taught by Singh et al asetonfiomed PPOSEnGLe OCHy$Pal Aidwy f ol | owi ng

reaction: O er [e ve reaction (2)
typically util ?:Zzisstaali.ggrapg%i,t %‘Fegéé*?%fz% %gﬁ\%_@%%?g A %I and is usually
conducted at r&Epresenteds Byuther prmubarvbereint tr) ckslctismfargbdit) three to
five hours. Thgqgakewues. : : ,

5
10
(a) , (b).
The pyrans of this invention are prepared in g:;
15 accordance with the following reactions:
0 -0 ' . O R O
" 1" it H st
2R3CCH,COR; + RyCHO ——> Rzo-g g—onz
20 . ' - RgTo 3
: : o " . OH OH
N (1) o
From the above, it is seen that the pyran
is produced by the rgaction of an aldehyde with an J
25 appropriate 3-ketoester in the presence of either

piperidine or potassium fluoride in catalytic
~ amounts. When the reaction between the aldehyde and
the 3-ketoester is performed in the presence of B



reaction (2) is generally inefficient because of |low yield of the desired
conpounds as conpared to.the 20 process of this invention nore fully set,
forth below in Exanple 20 and 21. Exanple 1 Preparation of Céé; N
2H Pyran- 3, 5- Di carboxylic Acid, Tetrahydro,

2, 6&§phydroxy 4- (I-Ethylpropyl) 2, 25 6-bi s(Trifluoronethyl)-, Diethyl
Ester To a 1l liter flask is charged 50 g (0.4992 nol) of _

2- et hyl but yral dehyde and 183.81 g (O. 9984 mgl ) of ethyl
trifluoroacetoacetate. To this mxture 3-5 n of piperidine (catalyst) is
slow y added by 30 pipette. Stirring is continued for 24. hours after
whi ch the m xtureaai@e&@;taﬁﬁ.ansiangpieal§anxscBﬂ{>953acrx%akﬁ? G §9' ' d
product ylelds 66 9& é% ng err praoduct 1s iIden

trans i soner. bl PY cat g FOP [ ERfprreg, t263§8V3H3C5°591F8uﬁE C
46. 23; H, 5. 66 théyﬁmmﬂernEreeacanonn of 2H Pyran- 3, 5-Di carboxylic Acid,
Tetrahydro- 2, 6- Di hydr oxys4- (g- Met hyl propyl )-2, 6-bis-(Trifluoronmethyl)-
Diethyl Esteg. 5 n wToalliter flask is charged 50 g (O. 5805

I f I | d 7 1681 hyl
nol ) of isovalera egw%F@ﬁgﬁzaﬁz 5 8, €holblQupel)—of ethy

trifluoroacetoacet at s mxture is sIomTy added 3-4 ml of piperidine

(catal yst) by pipette. The m xture begins to exothern vigorously 10 and
the flask is fitted with a cond@nseR; and nitrogen '
" H "
R,0-~C C-OR; E ' (2)
10 : H H
R3z"! "N“ 1 Ry
Lo . OH ' OH
A | H

The above reaction (2) typically utilizes a
15 suitable vehicle such as ethanol and is usually
conducted at reflux temperature for a period on the
order of about three to five hours. The above
reaction (2) is generally inefficient because of low -
yield of the desired compounds as compared to the
20 process of this iqgsntion more fully set forth below
in Example 2=F and E&.
‘ Example 1
i Preparation of 2H-Pyran-3, 5-Dicarboxylic
_ . Acid, Tetrahydro, 2,6-Dihydroxy-4-(1-Ethylpropyl)-2,
i . 25  6-bis(Trifluoromethyl)-, Diethyl Ester.

To a 1 liter flask is charged 50 g (0.4992

mol) of 2-ethylbutyraldehyde and 183.81 g (0.9984
mol) of ethyl trifluoroacetoacetate._ To this mixture
3-5 ml of piperidine {(catalyst) is slowly added by

30 . pipette. sStirring is continued for 24 hours after
which the mixture is left standing for 5 days before
crystallizing. Solid product yields 66.45 g (25%):
mp 105-110°C. The product is identified as the trans

isomer. o
35 Anal. Calc'd. for C;gH2¢Fg07: c, 46.15; H, 5.55
| Found: C, 46.23; H, 5.66.



After stirring for 2 hours, the m xture crystalli zes. Trituration
N\, N-hexane yields 170.37 ¢ (64@@ of 2H pyran-3, 5-di.carboxylic acid,

ahydr o- 2, 6- di hydr oxy- 4- (2- net hyl propyl )-2, 15 -
s(trrfluoronethyl) , di ethyl ester; [err] This product is |dent|fred
as the trans isoner. Anal. Cal c' d. for [err] C, 44.93; H, 5.28 Found: G/
45.02; H, 5.20. Exanple 3 20 Preparati on of
2H Pyr an- 3, 5- Di carboxylic Acid, -8-

Tet r ahydr o- 2, 6- Di hydr oxy- 4- ( Phenyl nmet hyl )-2, 6-bis-(Trifluoronethyl)-

Diethyl Ester. A 500 m flask is char Lth,50 g (0.4162 nol) of
phenyl acet al dehyde and 153.28 g (0. 83 o 5 .of ethyl
‘ ran+35HS

trifl uoroacetoacetate anf‘ﬁﬂhthllud

stirred m xtur@eid,4 Tderah
stirring for 18&MNoOUrsS, _Crysta Seﬁ-

to-yield 34.92 & T ; L BB
tetrahydrd 2, 6-di - hydroTep & a.p-rle.rtyzlmiﬂ.layk) 12 éhhrgédrso | gior omet hyl ) -

diethyl ester: g des ghflor Gabalerkinehohil ank 269:94: g Ha ‘adft Found:

C 49.79; H, 4 4] tgp Prep ara I on
2H- Pyr an- 3, 5- DR b OE 19thYAc 13@99’-‘&&9&?‘832?639hyd?8x'9h345 PESNI® 6-bi s
(Trifluoronet hylg sldwisgt laddedsBed. ml of piperidine (catalyst) by

pipette. The mixture begins to exotherm vigorously
10 and the flask is fitted with a condenser and nitrogen
line. After stirring for 2 hours, the mixture
crystallizes. Trituration with n-hexane yields o/
170.37 g (64%) of 2H-pyran-3,5-dicarboxylic acid, '
tetrahydro-2, 6-dihydroxy-4-(2-methylpropy1)-2,
15 6~bis(trifluoromethyl)-, d;ethyl ester; mp 87-90°c.
This product is identified as the trans isomer.
Anal. Calc'd. for C17H24Fg07: C, 44.93; H, 5.28
' Found: C, 45.02; H, 5.20.

Example 3
20 '~ Preparation of 2H-Pyran-3,5-Dicarboxylic o
Acid, Tetrahydro-2,6-Dihydroxy=-4=(Phenylmethyl)-2, &«f.
G-bls- Trifluoromethyl)-, Diethyl Ester. '
. A 500 ml flask is charged with 50 g (0.4162
. " mol) of phenylacetaldehyde and 153.28 g (0.8325 mol)
25 . of ethyl trifluoroacetoacetate and placed in an ice _L)
water bath. To the cooled, stirred mixture, 3-4 ml
of piperidine is slowly added by pipette. After
stirring for 18 hours, crystals are filtered and
triturated in hot hexane to yield 34.92 g (18%) of
30 @ 2H-Pyran-3,S-dicarboxylic acid,'tetrahydro-z 6=-di-
hydroxy~-4-(phenylmethyl)-2, 6-bzs(tr1fluorcmethy1)-
- diethyl ester; mp 120-125°C.
Anal. Calc'd. for CpoHz2FeO;: C, 49.07; H, 4.70
Found: C, 49.79; H, 4.41.




5 To a single necked, 500 m flask is charged 37.5 g (0.375
nol ) of hexanal and 138.08 g (0.75 nol) of ethyl trifluoroacetoacetate.
Alter stirring the mxture, approximately 3-5 m of piperidine (catalyst
are slowly added by pipette. The m xture 10 is stirred for 18 hours and
the Yesulting solid is stirred in n-hexane and filtered to give 112.80 g
(65% of a white solid; np [err]. This prodgct is-a mxture of cis and
trans isonmers in a ratio of about 1:3. 15 Anal . Calc'd. for [err] C,
46.45; H, 4.94 Found: C, 46.34; H, 5.05. Exanple 5 Preparation of

2H Pyran-3, 5- Di'car boxyl i ¢ *Aci d, 4- Butyl Exampiieddo- 2, 6- Di hydroxy 2, 6- bi s-
20 (Trlfluoronethyl) ] : xS L flask is
charged 30.14 g (0, 35 ol
et hyl trifl uoroacefStSatsBstI NI 15 : s

pi peri di ne (cat al yﬂiif%rom@]_a@emwmmgegl pet te. ‘The mi xture

begins to exofherm After stjfrd rﬁﬁﬁr 1,{; urssoahﬁ%rrﬁggi?a%’scﬂ}%[‘fd

wi th n-hexane and set on dry 1ce e Crys S res
providing a yield 3f-349 1U)g3'{59%° bexanalapndgla8n@ft Int0 p? Mok 30
[err]. This produsf eﬁhfnrtn&fﬂubxﬁhdatﬁaca&ﬁtbranAftaﬁnEtsrrrngitmél0 of

g?ozg iGl Hregp§$t|v§£Xie Egprégﬁﬁééﬁljf%rs[%ﬁrkf pléét%&ingi 5. 28 Found:

(catalyst) are slowly added by pipette. The mixture
10 is stirred for 18 hours and the resulting solid is
stirred in n-~hexane and filtered to give 112.80 g
o | (65%) of a white solid; mp 99-104°C. This product is
a mixture of cis and trans isomers in a ratio of
about 1:3. .
15 Anal. Calc'd. for CygHz3Fg07: C, 46.45; H, 4.94
Found: C, 46.34; H, 5.05.

Example S
Preparation of 2B-Pzran-3,S-Dicarholeic
Acid, 4-Butyl-Tetrahydro-2,6-Dihydroxy-2,6-bis=
20 (Trifluoromethyl)-, Diethyl Ester. .
To a single necked 500 ml flask is charged

30.14 g (0.35 mol) of valeraldehyde and 128.87 g

(0.70 mol) of ethyl trifluoroacetoacetate. After

stirring the mixture, 3-4 ml of piperidine (catalyst)®
25 are added slowly by plpette The mixture begins to

exotherm. Aafter st1rr1ng for 18 hours, the mixture

is diluted with n-hexane and set on dry ice to

crystallize. white crystals result providing a yield

of 14.10 g (9%) of product having a melting point of
30 46-51°C. This product is a mixture of cis and trans

isomers in a ratio of about 3:1, respectively.

Anal. Calc'd. for C;;Hz4Fe¢Os;: C, 44.93; H, 5.28

"~ Found: C, 45.16; H, 5.27.




Tel/r8hydr o- 2, 6- Di hydr oxy-4-Et hyl -2, 6-bi s(tri- fluoronethyl)-, D ethyl

Es\’e¥’) 5 A 500 M flask is charged with 17.42 g (0.3 nol) of
pr opronal dehyde, 110.46 g (0.6 nmol) of ethyl trifluoroacetoacetate and 1-2
nl of piperidine. The nmixture becones so exotherm c upon heating that t\e
flask is placed quickly in a water bath. _Crystalli- 10 zation occurs
within 3-5 mnutes. The crystals are stT392d with n-hexane and filtered to
give 68.91 g (53.92% of product; np [err] This product is the cis isomner.

Anal . Calc'd. for [err]: C 42.25; Hg4 e156 _ i
Found: C, 42.41; H, 4.72. Exanple 7 of
2H Pyr an- 3, 5- Di carboxyllcpre aratlon of 2H-P ran-3 S=-Dicarboxylic

Aci d- 4- (2- Furyl } paAroxySa<Ethy 1-2 6-b1s tri-
(Dent af | uor oeth e S ngl e- necked
flask i s chargeé= 2 _furaldehyde and 121.7 g
(0.5202 moB) of et hyl penﬂaﬁpgombpfl)psbnys chaxgad with tI¥.421igxH0r.8 i s

added 1 m of ppgeyi QE”?réﬁ%ﬁi\J{&éﬂy@d piP@tti@g s rﬂait)uros jirred 18
25 hours and, tri

| tere and T.ecr |zed from
net hyl cyclohex&ﬁéf§3°5998°€éagbgﬁgf A§:BTA Qﬁj AnalheCaIc d.
for [err] C, 4Bizfure becaﬂestundxothkrmﬁhEﬂponﬁhéhtlhq:ﬁhat the _

- Exanple 8 Prepa?@hsﬂnlgfpfkﬁgﬁréﬁ‘lgknyI?aé Beieds bath. crystalli-

10 'zatzon occurs w1th1n 3-5 mlnutes. The crystals are
stirred with n-hexane and filtered to glve 68.91 g .
(53.92%) of product- mp 123-127°C. This product is the [
cis isomer. o
Anal. Calc'd. for Cy5Hz0Fe07: C, 42.25; H, 4.69

15 ' Found: C, 42.41; H, 4.72.

' ' Example 7
_ Preparat;on of ZH-eran-a,5—D1carboxxl1c

' -Tetrahydro=-2,6=Dih droxy-2,6-bis~
ggentafluoroethxl)-Dlethxl Ester.

20 ' A 500 ml ‘single-necked flask is charged -
with 25 g (0.2601 mol) of 2-furaldehyde and 121.7 g - -
(0.5202 mol) of ethyl pentafluoroproplonyl acetate.

To this mixture is added 1 ml of pzperldlne
(catalyst) by pipette. The mixture is stirred 18 -
25 hours and triturated with n-hexane, filtered and - lb)
recrystalllzed from methyl cyclohexane to gzve 92.50 '
(63%) of solid; mp 114-118°C.
Anal Calc'd. for clgnlss,oos. C, 40.42; H, 3.19;
| Found: C, 40.56; H, 3.22.
30 | ' Example 8 | )
; Pregaratlon of 23-ngan-3,5-D1carboxxl1c
_ cld, Tetrahzdro-z,6-D1hxdroxz-4-(l-Methxlethxl)-2,

-blngrlfluoromethxl)-Dlethxl Ester.
A 500 ml round bottomed flask is charged

35 with 20 g (0.2773 mol) of isobutyraldehyde and 102.12
g (0.5547 mol) of ethyl trifluorocacetoacetate. A

- 10-l Exanpl e 6 - Preparation of 2H Pyran-3,5-Di carboxylic Acid




Aci d, Tetrahydro-2, 6-D hydroxy-4-(1-Methylethyl)-2, _
6-bi s(Trifluoronmethyl)-Diethyl Ester. A 500 m round bottoned flask is 275
charged 35 with 20 g (0.2773 nol) of isobutyral dehyde and 102.12 g -
(0.5547 nol) of ethyl trifluoroacetoacetate. A magnetic stirrer is added
and\tbie m xture stirred while 5-10 drops of piperidine are added by

pi pette. The reaction mxture is placed undgr nitrogen and stirred for 18
hours. The viscous liquid is punped 5 down under vacuum for
approximately an hour. The flask is cooled in an ice bath.: The resulting"
crystals are tritnaghetic stitmemns addeld andr tHet migture 29tidren ( 18. 37%

! duct . Thi L e , |
Csomere. 10 T arille Sf0 R K pibebibifl prkCalihed Ay Bhpdrels |, /o
H, 5.05. Exanple @h?%EEEﬁE&QQMF Pfr343599-EP@SFbB*§F?Q99M§QE
Tetrahydro- 2, 6- D $iyilrred - ferrigpHoutsh- bThel ¥isco@dr Liguid oietgumped et hyl

but yr &l denydd, 1030 UG AP £or® spFoRIfatil f, & Bold: Cs 1) o0
approxi mat el y 150fk3skhfiniepmiad in amiice baghdedTheopesulying. 0516 nol) of |
oUr o The Mt er gl et r e L ¥ rhe
o(r);;fli cs are vvash%’dv%vi;t’ﬁ'%t%r(,ﬂtdgﬁlg 353"5898831?rﬂ?e%é’f%éaﬁ?\/ee@%i te
powder. The crudeproduct is a 1:1 mixture of cis and trans isomers.
10 Anal. Calc'd. for C;gHazFeO;: C, 43.63; H, 5.01
| Found: C, 43.73; H, 5.05.
. ' Example 9 _
~ ' Preparation of 2H-Pyran-3,5-Dicarboxylic
Acid, Tetrahydro-2, 6-Dihydroxy-4-Propyl-2,6-bis
15 (Trifluoromethyl )-Diethyl Ester.
A 500 ml single-necked flask is charged
with 20 g (0.2773 mol) of butyraldehyde, 102.12 g.
(0.5547 mol) of ethyl trifluorocacetoacetate and
approximately 150 ml of ethanol. To this is added 3
20 g (0.0516 mol) of potassium fluoride. The mixture is
stirred at room temperature for 18 hours. The
material is concentrated and diluted with ethyl
ether. The organics are washed with water, dried and
concentrated to give a white powder. The crude
25 product is recrystallizéd from hot methylcycléhexane
to give 13 g of product (10.65%); mp 128-132°C. This
product is a mixture of cis and trans isomers in a
ratio of 1:1, respectively. ' ' |
Anal. Calc'd. for C;eHz2FeO;: C, 43.63; H, 5.00
30 -  Found: C, 43.88; H, 5.04.
| . Example 10 : '
4?Ethxl-2,6-Dihxdtoxx¥2‘G-bisgPentafluoroethxl1-,
- Diethyl Ester.  “:_ _ o o
35 To a mixture of 114 g (0.5 mol) of ethyl
pentafluoropropionylacetate and 15 g (0.25 mol) of




25 product is recrystallized fromhot nethylcycl ohexane to give 13 g of

pr t.(10.65%; np [err]. This product is a mxture of cis and trans
is sinaratioof 1:1, respectively. Anal. Calc'd. for [err]: C, 43.63; .
0

0 30 : Found: C, 43.88; H, 5.04. Exanple-10
2H—Pyran 3,5-Di carboxyllc Acid, Tetrahydro- 4- EthyI 2, 6-Di hydroxy-2, o/
6- bi (Pent af | uoroethyl )-, D ethyl Ester. 35 To a nlxture of

114 g (0.5 nol) of ethyl pentafluoropro&?onylacetate and 15 g (0.25 nol) of
-12- propional dehyde are added a few drops of piperidine. The reaction

mxture is_al '@w&da&fm d Arel Hadie° reld UirPp8! 8¢ iph-DaxA0e and

filtered. The mat er | I S recrysta I-ze 0 give 5
45.2 g of firsTheregacHipm aigture dsgadlowedetgngearspforpldl- 86C, and. 14 g

of third crop, her$3-tfiturktied witdl hexanéG @ndf filedved. Arré. Calc' d. for

xanpi o 11 on 15HE BeCekidh iy, rgcayeralyided’ fifp parane to give

2, 6- Di hyd® oxy- 45F21€'J1y¢f Xigestt rop.f mpoBIm92A¢l, ) 16DBeghof secemrd A ni xt ur e
of 36.8 g (0. 204 m&fsﬂdbdc 13nd 1¥ igf beorpacat epeg! . 83086°8. (0 10
nol ) of benzal,ﬁi Q/]fieyiaerﬁ.d ko _'% of o%' %%I’olddl r&e are stirre for
Anal. Cale¢'d. for 017320F1007. C, 38.79: H, 3.83
. - Found: C, 39.13; H, 3.87.
10 : | Example 11 |
2H-Pyran-3,5-Dicarboxylic Acid, Tetrahydro- .
2,6-Dzhzdroxx—4-?henxl-2,6-b1ngr1£1uoromethxl)- @

' D1ethxl Ester.
' A mixture of 36.8 g (0. 20 mol) of ethyl

15 trifluoroacetoacetate, 10.6 g (0. 10 mol) of '
‘benzaldehyde and 0.1 g of pzperldlne are stirred for
66 hours. The reaction mlxture is crystalllzed from
hexane at low temperature to give 8.54 g (18%) of
white needles, mp 104-110°C. This material is

20 recrystallized from ether-hexane to give 4.07 g
(8.6%) of product, mp 128-136.5°C. This product is Y
the cis isomer. Additional 31.3 g (66%) of product
is obtained by concentration of the mother liguor.
Anal. Calc'd. for CioHzoFeOr: C, 48.11; H, 4.25

25 Found: C, 47.68; H, 4.07. o

' Example 12 o .
"znpgxgan-3,S-dzcarbogzlzc acid, tetrahxﬁro
=2, 6=bis trifluoromethyl)- diethyl ester.
To a well stirred cold (IO‘C) mixture of

30 92.0 g (0. 5 mol) of ethyl trifluorocacetoacetate and
20.07 g (0.25 mol) of 37.5% formaldehyde is added a
solution of 0.25 g pzpex:dlne in 8 ml of ethanol.
The reactzon mixture is stirred at 20-25°C for 40
mlnutes._ Addltlonal 1 6 g of plperldlne is added to

35 the reactlon mlxture. The temperature of the
reaction mixture rises spontaneously to 60°C. After




66 hours. The reaction mxture is crystallized from hexane at | ow
tenperature to give 8:.54 g (18% of white needles, np [err]. This materi_al
is 20 recrystallized from ether-hexane to give 4.07 g (8 6% of prod

np [err]. This product is the cis isoner. Additional 31.3 g (66% of
produet is obtained by concentration of the nother |iquor. Anal Cal c' d:
for [err]: C 48.11; H 4.25 25 -13=- Found: C,

47.68; H, 4.07. Exanple 12 2H pyran-3, 5-di carboxylic acid, tetrahydro
2, 6-di hydroxy-2,6-bis(trifluoronethyl)-,diethyl ester. To a well stirred
cold (10C) m xtur estir®ing £ .10 hpur(. Sheprpagtionhpixturé | imriddmresket at e

S per i dine i n & ““)"eﬁ“%sﬁ’“‘-‘”srﬁg’zq ¥itn Badescind Roudtid b Yivd 22
for 40 ninutes. Aﬁgﬁi%n -£% ﬁ%b‘@ dF‘ﬁeggsfgélg‘é ‘6‘;&“'“‘
reaction mxture. 208 ge(mﬂar%)umé @!rodhetr éscobbtainedt frenm rilees

spont aneousl ygt o [£{{dy téfiﬁ{ r onelweekl! rring for 1 hour, the reaction
mxture is filtere (fsuccesswel wi t h-wdt er _and hexane to give

526 g (52.8% of Maky@aloi £o8 CiaBeFrOnal So 89 20deR-0% product
is obtained fromthe 5. filtrate after Foaadeweeg, 20a44; G cdbofor [err]

ICnvggt |28n V\:I’ e4' 05 Found: %dé%i%ﬁachoﬂpggndédgft {;ﬂ{‘é" iﬁ&w%e(}fe this
prepared using the appropriate aldehydes and
10 3-ketoesters by a procedure similar to Example 6
above and are listed in Table I.



.prepared usi ng the appropriate al dehydes and 10 3-ketoesters by a

proc dure simlar to Exanple 6 above.and are listed in Table I. - 14-

[er( -15- There is provided, in accordance with this invention, an
Qj’ed process for preparing di hydroxypi peridi ne conpounds of this —

|nvent|on the i nmprovenent conprising reacting said al dehyde and 5 W/

3- ketoester in the presence of piperidine as a catal yst and passi ng gaseous
anmoni a through the reaction m xture and allomnng the crude product to
react therewith to produce the desi red plpefrdlne conpounds. In this

i mproved process, it is inportant 10 di stingui sh the catal yst which
is the conmpound piperidine itself from ; substituted piperi,di ne conpound
produced by the reaction of the aldeh nd~ 3- ket oester reactarts in the

process. The |nproved process of thiss ;ﬂventlon can be perfornmed in a 15
sequential manner whereby the crude pé& t of the initial reactdon between
t he al dehyde and 3-ketoester is isolatedzt ndBadnitted to a s&orfd reaction
vessel wherein the product is treated wi{h gaseous amgnia to provide the
desired piperidine 20  conpound. AI tgP+at,i vegy, the?_ crgde,,r eaptl on

pr oduct o4l « "
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of the initial reaction between the 3-ketoester and al dehyde in the
presence of. a catal ytic amount of piperidine can be imediately treated&sQ
t he sane reaction vessel with gaseous anmonia and the desired 25 _
pi peri di ne conpound isolated fromthe reaction mxture. It has al so bee
obséryved that the inproved process of this invention provides two stereo

i somers of the substituted piperidine conpyads. In the case 30 of the
trans isonmer, the two carboxylate groups are in different planes, whereas,
in the cis isonmer, both carboxylate groups lie in the sane geonetric plane.
Accordingly, the reaction of Therelisprbyised,3-incacestrdance péthoth&ﬁ I n

the presence of a |1 gygaggé in a
sui tabl e - 16 - ﬁ 8§eact| rnx#&: co |g%ﬁpb9§bhg?§ i ¢ sol vent
whi ch can be for |9§P ﬁE%x¥B%P QﬁtﬁgﬂP° 1§hPBVPBBlﬁF'tE#%ene

After rc]orrgl etion oﬁ.mphevenentad:omnépfﬁg%m rmmgs sa&agaudehydeninﬁduced ]
Into the reacg QPtH%§£# é égég&r% g\é@, d&ﬁe\l’,\g C therew t

to. provide a relatlve |per|d|ne C is easily
isol ated by fractléﬂﬁﬂ Eﬁ?s@ PQEE%QQ]Qﬁﬂﬂﬁﬁﬁ éﬂmapéﬁoﬁhraﬂﬁhsthent The

reaction is Ca¥rleﬂeﬂ&t1€ﬁﬂﬁi£&ﬁ$?E&n?fhllowwﬂa wheteﬁﬁaéaﬁﬂéeuc£0£oexanpl?

2 temerature 1o LSrE] eHerd bS] SN SoTHE! Bl el plaREIEt e of

the range of 2 to QOmpousdof eﬁnn#hxs xmproved process, it is important

10 to distinguish the catalyst which is the compound
piperidine itself from the substituted piperidine
compound produced by the reaction of the aldehyde and
3=-ketoester reactants in the process. The improved
process of this invention can be performed in a

15 sequential manner whereby the crude product of the
initial reaction between the aldehyde and
3-ketoester is isolated and admitted to a second
reaction vessel wherein the product is treated with
gaseous ammonia to provide the desired piperidine

20 compound. Alternatively, the crude reaction product
of the initial reaction between the 3-ketoester and
aldehyde in the presence of a catalytic amount of
piperidine can be immediately treated in the same
reaction vessel with gaseous ammonia and the desired

25 piperidine compound isolated from the reaction
mixture. | _ o

It has also been observed that the improved

process of this invention provides two stereo isomers
of the substituted piperidine compounds. In the case

30 of the trans isomer, the two carboxylate groups are in
different planes, whereas, in the cis isomer, both
carboxylate groups lie in the same geometric plane.

Accordingly, the reaction of an aldehyde

and 3-ketoester is performed in the presence of a

35 small, catalytic amount of piperidine, in a suitable



LY

per nol of al dehyde desired to be converted. The anount 15 of piperidine
cat st is generally in the range of fromO0.1 to 1.0 weight percent of the
i phase. In one enbodi nent of the ywvel process of this invention, the s
al de and 3-ketoester are allowed to react, usually at refl ux TS
“tenperature for a 20 period of about one hour after which a snmall o/
anount of al dehyde is added to the reaction m xture and further refl ux
continued. Th cti Xt UL e. | eated. w . thout additional
heat i ng, mﬁthlg%%gﬁigégggq%§.gégéfﬁgégﬁékgéé Ht ofSH %?r%éiﬁﬁQﬁﬂ 25 |
mixture over ¥P3GPt GBRePPefPBHIIRFLENFR. terRhRRANTE 1 s mevvdleing obt ai ned
as a precipitaheckiae bhetoiuénee. Aehhd | ond 1ot idiyOvaR Vgld d1s obt ai ned
by utilizing tetrah%drofuran as the reaction nediumjin place of the prior
art organic sOPFEMLON3pIaseocus ammoniards YRiLHOARGed RO Y Wenent, the
foll ow g ExareketiBni mixithuret anid wheoitduirer iadrl oafeld and reaxthe conpar ed
to Exanple 20 <10 a- I 9 (Rri () W .
Piperidine-S,gsﬁfgg%%§Xy iEé%%?g§ %uégﬂé€QLé&¥“%l?h yield of
hydr oxy- 4- Phe®¢Perigipes Compoungr ydchy 15- easilys isolatgdedblyyl| Ester. To a
m xture of 36-f§a§tﬁ.9n3ln’@ﬁrs@fal‘iﬁ'i)é'tibhl WiepH P2 Gl QppRoprgarend 10.6 g of
benzal dehyde i_s,added ﬁ& of 58@6annon|unLh%dro¥|de folhqmed by 20 m of
et hanol . The F8&¥FP§n FREUFESCSIRD SaFarried out generally at .

10 - reflux temperature, for example a temperature from

40°C up to the reflux temperature, but temperatures
of 40f80°c-aré_normally adequate. The amount of gaseous
ammonia is generally in the range of 2 to 10 mols of ammonia i;j
per mol of aldehyde desired to be converted. The amount
15 . of piperidine catalyst is generally in the range of
from 0.1 to 1.0 weight percent of the liquid phase.
In one embodiment of the novel process of
this invention, the aldehyde and 3-ketoester are
‘allowed to react, usually at reflux temperature for a
20 period of about one hour after which a small amount
' of aldehyde is added to the reaction mixture and s
further reflux continued. The reaction mixture is S
then treated, without additional heating, with
ammonia gas by passing the gas through the reaction
25 mixture over a'sﬁitable period of time. The product -
is normally obtained as a precipitate from the \./_
‘mixture. Additionally, improved yield is obtained by
utilizing tetrahydrofuran as the reaction medium in
place of the prior art organic solvent. '
30 To illustrate the'improvement, the
following Example'l9 is illustrative of the prior art -
and can be compéred_to'sxample_zo.



{0 reflux for 18 hours and poured into ice water. The =~ -17- oily -
precipitate is extracted into ether. The ether solution is dried and L
goncentrated in vacuo. The residual oil (43.6 g) is crystallized from 4
petrol eumether to give 12.73 g of sokide ap-[err]. This 5 mat eri al
stigred with 1.31 g of 58% ammoni um hydroxi de and 60 m of ethanol for 2 -
hours and concentrated in vacuo. The residual solid is recrystallized from
hot hexane to give 4.71 g (10% based oExatmlé 19 f| uor oacet oacetate) of
product, np 10 99-100 C. Anal. Calcighridprafejrl C 48.21; H 4.27; N,
2.96 Found: C, 47.96; H,. 4.05; N,. 2.79. 15, . , . . Exanpl e
20 Piperi di ne- 3, 5-Di car boxBAReridine-3 g-hycarboxylic Acid, 2,6-Di-

hydr oxy- 4- Pheny| hedfody -4 JPhéhyD+ Dty ) Fri £ wotmhe g By - 1D, $f ovi de a
conparison with 6Jh;e‘_lgfi L), 20 the follow ng procedure, 1 n accordance
with the rocess—¢ #tion, provides the desired piperidine by
treating the initial, crudkoraaeixereriod e &gt Zdalat o ety dehyde

\(M'Ot BGggseolu)s apr%]ﬂﬁugxﬁaq[c%toacedta%e, ]Ié}fgtw]@ gl %ﬂ %ﬁ%&gﬂéﬁﬁf of 30.3 ¢
) no of ‘the isol ate roduct of Exa e ,.an 0
t et r ahydr of ur an ?%d%s]s%d“%?’g ‘r(%glfmmmu’“ q'PYdm’“de fd°l]1°"’erg by 20

ml of ethanol. The reaction mixture is he;d at

10 reflux for 18 hours and poured into ice water. The



mol ) of ammonia in 4 hours. The reaction mixture is analyzed by 19F nnmr and
s f d to contain a 5:1 30 m xture of the cis and trans stereo isoners, -—
resp vely. The reaction mixture is concentrated and the residue is .
recvr, Ilized frompetroleumether to give 20.0 g (66% of the cis isonefr,

np 97-98C. The yield of the cis isoner by this 35 reaction is 51% basagd/

on the ethyl trifluoroacetoacetate starting material of Exanple 11. The

filtrate is concentrated to give a residue containing both cis and trans
i somers. Exanple 21 To provide further conparison to the prior art,*there
Is provided in this Exanple 21 three 5 .preparations of the sane '

Colrrpoundi .Ln ﬁb(iab- bhetﬁdiiﬂﬁ@\ﬂsﬂﬁim%?rﬁ:@fedﬁﬁ&mi%e) aééhhg@erei na
relatively hig I rii Qr bvs product is obtainped. In 21(b)_the reaction
is carried out E@r‘%&q?t& S‘a%n(/g(frl(%u%é‘%d(_cﬂ%eqtffﬁ% t 38 XASHB0l Wt he
reaction medi umreshdyiall@il (4Seulals lisn cuystakloiesd irdml pdtrdkeutesi r ed
product.  The DERKERTS tof dikes 12NN UF IsHINPV inf BdJogeld C) +if cating a
further ingrease In g&b of. Lhef%Fer'd pr.oduct s " Reactj on of Ethyl
Tri fl uor oacet oa&‘éﬁrﬁfé j i SEFrres vith dndlysnfe s(tﬂ% ARHRTH W Hy dr oxi de
in Ethanol. To aydrbixtde famd -60caidecff lethandl doar gehaifis garid®. 0 nol ) of
“ethyl trifluoro , 328 (1. I f oRd 1wyde, 400 m of
et hanol and 91 %S?%Qg&?tﬁo@hﬁ 3‘& %%“%Qﬁfgﬁggj’dg iadhe.@ '
_ recrystallized from hot hexane to give 4.71 g (10%

_ based on ethyl trifluoroacetoacetate) of product, mp

10 99-100°C.

Anal. Calc'd. for C;gH;;FgN;0g: C, 48.21; H, 4.27; i:J
. N, 2.96
Found: C, 47.96; H, 4.05;
N, 2.79.
15 Example 20

Piperidine-3,5-Dicarboxylic Acid, 2,6-Di-
hydroxy-4-Phenyl-2, 6-bis(Trifluoromethyl)-, Diethyl
Ester

To provide a comparison with the prior art,
20  the following procedure, in accordance with the g;}
process of this invention, provides the desired
piperidine by treating the initial, crude reaction
mixture of the acetate and aldehyde with gaseous
ammonia.. k) .
25 Through a refluxing mixture of 30.3 g
(0.0638 mol) of the isolated product of Example 11,
and 100 ml of tetrahydrofuran is passed 82 g (5.4
mol) of ammonia in 4 hours. The reaction mixture is
analyzed by !°F nmr and is found to contain a 5:1
30 mixture of the cis and trans stereo isomers,
respectively. The reaction mixture is concentrated
and the residue is recrystallized from petroleum
ether to give 20.0 g (66%) of the cis isomer, mp
97-98°C. The yield of the cis isomer by this
35 reaction is 51% based on the ethyl
trifluoroacetoacetate starting material of Example -
11. The filtrate is concentrated to give a



20 m xture is held at reflux for 1 hour and anal yzed by 19F nnr - (using
CC13F as internal standad) which indicates the reaction nixture contain :
31% of cis isomer (0-85.09) of diethyl 2,6-dihydroxy-4-ethyl-
6-bis-(trifluoromethyl)-3,5- plperldlnedlcarboxylate 25 3@6of its t\eans
i soner (6-84.04 and 6-85.15), 8%of cis |§pner of the product of Exanple 6
(6-86.69), 27% of ammonium salt of ethyr!¥rifluoroacetoacetate (6-76.25),
10% of ethyl 3-ami no-4,4,-trifluorocro- tonate (6-72.65), and 6% and 2% of

unknown naieria%sggaFthﬁég§§%ﬁgaggtg % 18§d g{gnreagg?gp m xture is held

at reflux for urs Rdi 281855t he only maj or
change in the ratio of products is aBxempieadd of ethyl

3-am no-4, 4, 4- trlfluorOC&et?BabedSSfureher398% abdsandesr easeppioamoni um
salt of ethyl - trif on mxture is

uoroagetoacegg Leag%
cooled in a dr #teetREEEOAS BRPKIALH| 1B, lﬁnﬁxﬁﬁg 8d°ni ER*GBter to give
90.0 g (2%% oprepaphtionm pf ther famehcomposndui nly 21léa)sthere(24a)- 5

nal . "Cal ' 0, LobyRakal an ExafigrdSogtend. Bioll aPr2inbound o C 42.45; H

5.00; N, 3.33. Reaction o Tr| Tl uor oacet oacet at e
W t h ProplonalHEE?G&VFBVIB%EBb?r?PSEFﬁEHt°5fb¥hEr BEE PFoBRERIRFEH
A”"Un'U”‘FNdrOKthI(m) the reaction is carried out using tetrahydrofuran

(THF) instead of ethanol as the reaction medium, which
10 | results in an improved yield of the desired product. The
process of this invention is provided in 21(c¢) indicating
{ a further increase in yieid of the desired products.
~ - (a) |
Reaction of Ethyl Trifluoroacetoacetate With Pro-
15 pionaldehyde and Ammonium Hydroxide in Ethanol.
To a 4 liter four-necked flask if charged
/368 g (2.0 mol) of ethyl trifluorocacetoacetate, 58.1
g (1.0 mol) of propionaldehyde, 400 ml of ethanol and
91 g (1.50 mol) of 58% ammonium hydroxide. The
20 mixture is held at reflux for 1 hour and analyzed by
19F nmr (using CCl3F as internal standad) which
indicates the reaction mixture contains 31¥% of cis
isomer (6-85.09) of diethyl 2,6-dihydroxy-4-ethyl-2,
_ 6-bis-(trif1uoromethy1)f3,S-pipe:idinedicarboleate,
. 25  13% of its trans isomer (5-84.04 and 6-85.15), 8%
&/‘_ of cis isomer of the product of Example 6 (6-86.69),
'272 of ammonium salt of ethyl trifluoroacetoacetate
(6-76.25), 10% of ethyl 3famino-4,4,4,—trifluorocro-
tonate (6-72.65), and 6% and 2% of unknown material
30 (6-86.19 and §-83.73).
The reaction mixture is held at reflux for
an additional 3 hours. The_‘9F nmr indicates the
only major change in the ratio of products is an
increase of ethyl 3-aminoe4,4.44tri£1uoroqrotonate
35 (to 30%) and a decrease of ammonium salt of ethyl




I xture of 36.8 g (0.20 nol) of ethyl 15 trifluoroacetoacetate and

) .10 nol) of propional dehyde in 40 m. of THF is added three drops

of py\fEridine. The reaction mxture is exothermc and the tenperature of

the reaction mxture reaches [err]. After 1 hour stirring, the reaction
m xture is 20 analyzed by [err] nnmr (in THF) which indicates the, "
reaction mxture contains 32% of ethyl trifluoroacetoacetate hydrate
(6-87.43), 46% of an isomeric mxture of 2,6-bis-(trifluoromethyl)-

4- et hyl - 6- hydr oxy- 5, 6-di hydr opyr an- 3, 5- dlcarboxyllc 25 aci d di et hyl

ester (a set of doublets at -69.02, -69.87, 4Ad - 70. 10 and a set of

singlets at -84.20, -84.36, and -84.52). 11%of ethyl trifluoroaceto-
acetate (6-75.65 apd. % of entifie terlals
(6-73.93 and -72. 4E€1I$ﬁ°§§éce%ag‘%$§ €00 P UG ST S g (0.188
nmol ) of 58% aqueouSPakABniBmPhgd¥olice agetone bratd f ot'rlllt@-'#ﬂ)mrsi vEshed

reaction mxture Iﬁxaﬂab)i%&d l&b berv@] 90/Tlo th(czqr%)aldr Faﬁ%cﬂhdi I mxture
of cis 2,6-bis- (trh k §L§ FXCQ 6- di.hydroxy- 4 eth igﬁaper|d|ne- 35
di carboxylic acid 4F&F ? st & ndSi @ n§3ﬁ%dﬁﬁm He2¥adrai nder i s

mai nly anmoni 8m saM Calc2g. Gphypltqﬁufglm(bh@acet @acemtaes (6,7&.3%); The
reaction mxture is cooled-in a dry ice acetone batﬁ,ang1=4tered to give
“4.6 g (10.8% of the cis isonmer [21(a)], up 132-135C. The THF filtrate is 5°

concentrated and the residue is triturated ﬁPPH 300C., 42.48; H, 5.00;
. N, 3.33.

' . (b) : . L
10 ' - Reaction of Ethyl Tr;fluoroacetoacetate
with Propionaldehyde Followed by Treatment of the
‘Crude Product W1th Ammonium Hydroxxde-dﬂr
. ) . | |
- : To a mixture of 36.8'g-(0.20 mol) of ethyl
15 trifluoroacetoacetate and 5.8 g (0.10 mol) of
' pfopionaldehYde in 40 ml. of THF is added three drops of
. piperidine. The reaction mixture is exothermic and the
* |  temperature of the reaction mixture reaches 35°C.
- * After 1 hour stirring, the reaction mixture is
20 = analyzed by !°F nmr (in THF) which indicates the
reaction mixture contains 32% of ethyl
trifluoroacetocacetate hydrate (6-87.43), 467 of an
isbméric mixture of 2,6-bis-(trifluoromethyl)-
4—ethy1-6-ﬁydrbxy-5,G-dihydropytan~3,S-dicarboxylic
25 acid diethyl ester (a set of doublets at -69.02,
-69.87, and -70.10 and a set of singlets at -84.20,
'-84.36, and -84.52), 11% of ethyl trifluorocaceto-
acetate (6-75.65 and -82.69), 4% and 5% of two
unidentified materxals (6-73.93 and -72.45). The
30 ‘above mixture 1s treated with 11.4 g (0.188 mol) of
sax aqueous ammonium hydroxide and stirred for 1.5
_ hours. The reaction mixture is analyzed by !°F nmr
to contain 56% of a 1:1 mixture of cis 2,6-bis-(tri-
fluoromethyl)-2,6-dihydroxy-4~-ethyl-3,5-piperidine-~
L 35 dicarboxylic acid diethyl ester, and its trans
isomer. The remainder is mainly ammonium salt of




m of petroleumether and filtered to give 22 g of a solid which contains

cis isonmer (21(a) ] and ammonium salt of ethyl trifluoroacetoacetate. Thi
sofid is washed with water to give an additional 7.0 g (16.5% 10 of_
i sonmgr,. nmp 132-135C. The petroleumether filtrate i.s further concentrat'sd
and cooled to give a third crop 7.0 g (16.5%, np [err], which is

identified as the trans isomer (21b) by a single crystal X-ray analysis. 15
Anal . Calc'd. for [err]: C, 42.36; H, 4.98; g 3.29 Found: C, 42.11; H,
5.03; N, 3.09. - An additional 4.0 g 8 4% of a solid 20

containing a m xture of cis and trans isoners is obtained by further
concentration and eaﬁynngr@tlhbeoaeEtabeumaebh¢5-ﬁblBaate Théhgeb@tfbnYi el d

3.5 prper dine b CAIBGREE £3AERgLed 16%h, Blyricy 88F8ﬂ8?h€?§garaélon i,
, 6- Di hydr oxy- 4- Et hfiilteredhgp Biver 4.A gi X10r8%0f o$68hg ¢2sOisomerof et hyl
tri- fluoroacetoac88§%§)158 8 ﬁtlegght ofgﬂ%093gnﬁhg€pygg 29 and 1

of piperidine_in 4 err tirre err], then 1
hour at [err] Sand FPRYPPYrpLed.ppgyther Epsidugyis tﬁhtﬁﬂﬂFé?dﬁ £h 1209 ¢

(0.289 mol) of proploos| gebydzeum ehheraddddftmtehedabpvglmexzmrg_aﬂdathe
mxture is held at Bi}h“éhieﬁ éoﬁéaznshSEE51§8§Q§ ?gf@% ﬂn€§@;#£h6§ium

renmoved. To the reaction )
salt of ethyl tr1f1uoroacetoacetate. This solid is

_ washed with water to give an additional 7.0 g (16.5%)
10 of cis 1somer. mp 132-135°C. The petroleum ether
i) filtrate is further concentrated and cooled to give a
third crop 7.0 g (16.5%), mp 89-92°C, which is
1dent1£1ed as the trans xsomer (21b) by a single
crystal X~-ray analysxs.
‘15 Anal. Calc'd. for C,sH,,;FgN;0g: C, 42.36; H, 4.98;

N, 3.29
" ' | . Found: C, 42.11; H, 5.03;
N, 3.09.
. | ~ An additional 4.0 g (9.4%) of a solid
N 20 containing a mixture of cis and trans isomers is

obtained by further concentration and cooling of the
petroleum ether filtrate. The total yield of the cis
B _ . and trans isomers is S$3%. ' '
o | (e) | _
25 | Preparation of 3,5-Piperidine Dicarboxylic
Acld 2, G-bxs(Trzfluoromethxl)-2,6-D1hxdroxx-4-Ethzl,

Dlethxl Ester. _
A mixture of 368 g (2.0 mol) of ethyl tri-

'fluoroacetoacetate, 58 g (1.0 mol) of propionaldehyde

30 and 1 ml of piperidine in 400 ml of CH,Cl, is stirred
for 1 hour at 20°c, then 1 hour at 50°C and finally
is refluxed for 1 hour. An additional 16.0 g (0.289
mol) of prop1onaldehyde is then added to the above
mlxture and the mixture is held at reflux for 2

35  hours. The heating mantle is removed. To the
reactfon mixture is passed 108 g (6.35 mol) of




amoni a gas in 2 hours. The 19F nm indicates the reaction m xture

contgins 77% pure m xture (2:1) of cis isonmer and trans isoner. Exanple 22
5 Preparation of 3, 5-Piperidinedicarboxylic Acid,

2, 6-\X Aydr oxy- 4- ( 2- thhylpropyl) 2,6-bis(Tri- fluoromethyl)-, Diethyl .
Ester,. To a 1-liter single necked flask is charged 160 g (O. 3524 mol ) of W/
t he product of Exanple 2 and 10 about 250 m of ethanol. To this is
slowy added 31.94 g (0. 5286 nol) of 58% a#honi um hydroxide. The flask is
fitted wwth a condenser and a nltrogen I i ne. The m xture is heated to

reflux. After refluxln for urs_the ey d s cogled, 15
concentrated and tIkh %U%P %rﬁ%ﬁf%d g%%t%% ppp bRdicates sheecond

‘crop. Total promctﬁcm dnixtgre 1@ontdixs)7H pere dpixpuier(2:1/naf.

Calc'd. [err] %1545142:3.1eﬁax§15énr% 1&»9&-20
Found: C, 45.207 H, 3-IL: Thi-s conmpound having the

24nethylpropyl at the 4 p05|t|on S a conpound of the invention
which is alsso useful as a Brep: sﬁoﬁmf% S-P stidinediyarboeeiiye

pyridi ne herbi cigdas sz%rngl W o-- w i &4 1 d0E0 calr boxylic
: et 30

AC|d 4Buty| 2 0' y U , O U ,.LIIWIIyT acr
To a 500 m 3- n—LL;L’u'aJ’ L . N L)JJ 403 .er.

, To a 1 lzter s1ng1e necked flask is charged
: 160 g (O 3524 mol) of the product of Example '2 and
10 about 250 ml ‘of ethanol. To thzs is slowly added
31 94 g (O. 5286 mol) of 58% ammonium’ hydroxide. The e
flask is fztted wzth a condenser and a nltrogen o/
line. The mlxture is heated to reflux. After
refluxing for 2 hours the material is cooled,
15 concentrated and crystals are collected. Mother
liquor yields a second'crop. Total product yield is
- 34.16 g (21%) of solid; mp 69-73°C.
Anal. Calc'd. C,7H;sFgN;0¢: C, 45.03; H, 5.51;

_ N, 3.09
20 - ~ Found: C, 45.20; H, 5.50;
N, 3.1 v

This compound havznq the 2-methylpropyl at
the 4-position is a preferred compound of the
- invention which is also useful as a precursor for
25 partmcularly effectlve pyrldlne herbzcxdes
Example 23
Preperation of 3,5-Piperidinedicarboxylic
Acid, 4-Butzl-2,6-Dihzdroxz-2,Sebingrifldoromethzlz-,'

- Diethyl Ester.
30 -~ To a 500 ml 3-necked flask is charged 40 g

(0.0881 mol) of the product of Example 5 and about
200-250 ml of tetrahydrofuran. The flask is fitted
‘with 2 dry ice condensers and a nztrogen inlet.
Ammonia gas, 5 g (0.2941 mol) is bubbled into the
35 solution and the solution is stirred for 18 hours.
' The organics. are concentrated, diluted with ethyl



(0.0881 nol) of the product of Exanple 5 and about 200-250 nl of
tetrahydrofuran. The flask is fitted with 2 dry ice condensers and a L
nktrogen inlet. Amonia gas, 5 g (0.2941 nol) is bubbled into the 35 B
solytion and the solution is stirred for 18 hours. The organics are JEEED
concentrated, diluted wth ethyl ether., washed in water, and dri
anhydrous MySO4. Traces of solvent are rennv d by vacuum punp. The residue
is triturated with n-hexane and filtered to give 7.57 g (19% of product,
np 77-80C. 5 Anal . Calc'd. for [err]: C, 45.03; H, 5.51; N, 3.09

Found: C, 44.96; I r ation
of B 5 Plperldlnedyggégoxwfghea Q3 watd®! and*alied on anhydroub Mgab3t

1, 4- Di hydr o- 2, 6- b|gE?F?FIBSrﬁﬂéPHYF)afeGrBW°VﬁFdP6kVaE“HT-EEPEyIthyl)
Di ethyl Ester. A SQQsﬁHuélasktrStuhamgadwwmhhnLiQxZQQ ahdoffietkaaal tand

15.90 g (0.03613 e t anp The m xture is
stirred while cool % |2 %9 Qggg O%ggﬁfd§ﬁ§ly 35§4§8 EO 05420 nol) of
58@6annnn|un1§ydro££ﬂk_|§a&§déd €ort fa 7HzxFeNe Oand €t i APi-RG:; cBnt PrBadd for
18 hours. The crude material is concentrated, stirrgd wstpgn-hexane and

. placed in 20 ice and filtered. Weight of th final produc 16 ¢
(13.619%, np 85-89C. Anal. Calc'd. for [errf % g 38 gg &28§ %P 3 18

N, 3.03.
. _ Example 24
' 10 Preparation of 3,5-Piperidinedicarboxylic
g Acid, 1,4-Dihydro-2, G-bls(Irzfluoromethxl)—2,6-D1-
:kJ' _ hydroxy-4-(l-methylethyl), Diethyl Ester.

A S00 ml flask is charged with 150-200 ml

of ethanol and 15.90 g (0.03613 mol) of the product

) 15 of Example 8. The mixture is stirred while cooling
: in an ice bath. Cautiously, 3.24 g (0.05420 mol) of

S8% ammonium hydroxide is added to the mixture and
- stirring continued for 18 hours. The crude material
is concentrated, stirred with n-hexane and placed in

20 ice and filtered. Weight of the final product is

15 2.16 g (13.61%), mp 85-89°C. | |
o Anal. Calc'd. for C,¢Hz3O0¢N;Fg: C, 43.74; H, 5.28;
N, 3.18
: Found: C, 44.08; H, 5.13;
. 25 | - N, 2.74.
- Examgle 25

___p;rat1on of 3,5-Piperidinedicarboxylic
Acid, 2,6-Dihydroxy-4~Propyl-2,6-bis(Trifluoro-
methyl)-,Diethyl Ester.

30 : A 500 ml round bottomed flask is charged
with 150-200 ml of ethanol and 40 g (0.0909 mol) of
the product of Example 9. The mixture is stirred by
magnetic stirrer while 8.23 g (0.1363 mol) of 58%

- agueous ammonium hydroxide is added slowly to the

35 flask. The mixture is stirred for 18 hours




Found: C, 44.08; H 5.13; 25

2.7 Exanpl e 25 Preparation of 3, 5- Plperldlnedlcarboxyllc Aci d,
2, 6\Wohydr oxy- 4- Propyl - 2, 6-bi s(Trifluoro- nmethyl)-, D ethyl Ester. 30
bot t oned flask is charged with 1SC>200 m of ethanol and 40-

A 50 n1 r ound

g (0.0909 nol) of the product of Exanple 9. The mixture is.stirred by

magnetic stirrer while 8.23 g (0.1363 nol) of 58% agueous anmoni um
hydroxide is added slowy to the 35  fl-@k. The mixture is stirred for

18 hours -2
17.83 g (44.68
5.23; N, 3.18

3- under nitrogen. The precipitate is filtered to yield

O/% er {ai’g%genﬂm E‘?xrr]prércl:eilplt g&dﬁd gi%%érgg &P %;e% Zg H

3.19. Exanpl e 287pB3pdr 48#40hA8YN ®f5pPodacitdi mpdilad-1@afd.c

Acid, -2,6-D hyr gx¥12, @a?bsﬁTrkEEUE

Di ethyl Ester.

h)r“
A500 M flask is chargeg¥ g (0.2272

N,

[2t 1Q 4. 7i5&$@%§&|furyl)l

o/

5-nmet hyl furfural, 83.67 g (0.4545 nol) of ethyl F*lfl3uéﬁbacetoacetate and

150- 200 m sof et hanol .

(0.3408 nol) of 58% aqueous anmoni um hydr oxi de |§ adgqu The m xture
refluxes 5 hours and is cool ed. :

10

Examgle 26
Preparation of 3,5-Piperidinedicarboxvylic

Acid. -2, 6-Dihyro;y—2.6-bis(Trif1uoromethyl)-4—[2-
S-Meth 1furyl Diethyl Ester.
A 500 ml flask is charged with 25 g (0. 2272

-mol) of 5-methy1furfural,-83.67 g (0.454S5 mol) of

ethyl trifluoroacetoacetate and 150-200 ml of

" ‘ethanol. The reaction mixture is stirred while 20.58

15

20

25

30

'35

g (0.3408 mol) of 58% aqueous ammonium hydroxide is
added. The mixture refluxes 5 hours and is cooled.
The solvent is stripped and after standing for
approximately 18 hours, crystallization begins. The

‘product (recrystallized from hot n-hexane) gives 33.46

g product (30.87%) mp 98-101°C.
Anal. Calc'd. for C13H2'1.F3N1'07: C, 45.28; H, 4.40;

N, 2.93
Found: C. 45.50; H, 4.46;
N, 2.92.

Example 27
Preparation of 3,S5-Piperidinedicarboxylic
Acid, 2,6-Dihydroxy-2,6-bis(pentafluoroeth 1
Methyl-, Diethyl Ester.

: A 3-necked 250 ml flask was charged with 60
ml of ethanol and 7.9 g (0.0154 mol) of diethyl
2,6-bis(pentafluoroethyl}-2,6-dihydroxy-4-methyl-
tetrahydropyran-3, S-dicarboxylate. The solution is
cooled before adding 1.39 g (0.0231 mol) of S8%
aqueous ammonium hydroxide by pipette. The mixture
is stirred for 18 hours at room temperature. The
mixture is concentrated and the residue is

The reacti on m xfFouad:s €, w3edmhid,es20638 15

g



The solvent is stripped and after standing for approxi mately 18 hours,
crystallization begins. The product (recrystallized from hot n-hexane)
ghkves 33.46 20 g product (30.87% np 98-101C. Anal. Calc'd. for [erf]y -
C, 45.28; H, 4.40; N, 2.93 Found: C. 45.50; H, 4.46; N, 2.92. 25

Exarfple 27 Preparation of 3,5-Piperidinedicarboxylic Acid, 2,

6- Di hydr oxy- 2, 6- bi s(pentafl uoroethyl)-4- Methyl-, D ethyl Ester. A 3-necked
250 m flask was charged with 60 30 m ofzéthanol and 7.9 g (0.0154 nol)
of diethyl 2,6-bis(pentafl uoroethyl)- 2 6- dihydroxy 4- nethyl
tetrahydropyran 3,5 car boxyl aj e. sol ution | cool ed ddi ng
1.39 g (0.0231 ol §¥ b#“%%@&éqﬂbgﬁsﬂ ﬂ?ﬁnFﬂyH+8 fde- By9p FS%% °% The

m xture 35 S s¢rystnﬂ$ormn8lh&u130ac.roon1tenperature The m xture is

concentrated and t e s u ed t B ne hex ne yleld
2.7 g (35% of cry§$%¥sségﬂg 4 for fHI ﬁ %‘°f0r&}e$7]sg 2§

3.71; N, 2.73 5 Found: N-C:237372 H 3. 75 N
2.56. Exanpl es28 Preparation of 3,5-Piperidipeghéar boxysvc72; H, 3.75;
N, 2.56.
Example 28

Preparation of 3,5-Piperidinedicarboxylic
Acid, 4-(2-Furyl)-2,6-Dihydroxy-2,6-bis{Trifluoro~-
10 'methz;)-, Diethyl Ester. .
o A 500 ml 3-necked flask is charged with 6
o ml ethanol, 29.07 g (0.3 mol) of 2-furaldehyde and
110.46 g (0.6 mol) of ethyl trifluoroacetoacetate.
The reaction mixture is cooled in an ice bath before
15 21.15 g (0.35 mol) of S8% agueous ammonium hydroxide
is added slowly and allowed to stir. The mixture is
heated at reflux for 2 hours and cooled. The
resulting precipitate is filtered and recrystallized
from hot ethanol to provide 53.34 g of crystals (39%)
20 mp 129-131°C. |

g Anal. Calc'd. for C,,H;;FgN;0;: C, 44.06; H, 4.10;
N, 3.02
Found: C, 44.04; H, 4.12;
o . N, 3.03.
1% 25 : P Example 29

Preparation of 3,5-Piperidinedicarboxylic
Acid, 2,6-Dihydroxy-4-(2-Thienyl)-2,6-bis(Trifluoro-
methyl )-, Diethyl Ester.
A 3-necked flask is charged with 60 ml of
30 ethanol, 33.64 g (0.3 mol) of 2-thiophenecarboxalde-
hyde and 110.46 g (0.6 mol) of ethyl trifluoroaceto-
acetate. The resulting mixture is stirred and
_ cooled in an ice water bath before 21.15 g (0.35 mol)
' of 58Y% aquecus ammonium hydroxide was slowly added.
35 The reaction mixture is refluxed for 3 hours and is




Acid, 4-(2- Fu:ryl,)-2,6-Di hydr oxy- 2, 6-bi s(Trifluoro- 10 met hyl)-, Diethyl
Ester. A 500 ml 3-necked flask is charged with 6 ml ethanol, 29.07 g (0.3 7~
m)l@)f 2-fural dehyde and 110.46 g (0.6 nol) of ethyl *

tri oroacet oacetate. The reacfion mixture is cooled in an ice bath before
15\ _/21.15 g (0.35 nmol) of 58% aqueous ammoni um hydroxi de is added slo
and allowed to stir. The m xture is heated at reflux for 2 hours and
cooled. The resulting precipitate is filtered and recrystallized from hot
et hanol to provide 53.34 g of crystals (39% 20 np [err] Anal. Calc'd.
for [err]: C, 44.06; H 4.10; N, 3.02 Foudd- C, 44.04; H, 4.12; N, 3.03.
25 ' ~ Exanple 29 Preparation of
3, 5- Pi peri di nedi car poxyli¢ Acid, . . S, _
2, 6- Di hydr oxy-4-‘f‘%‘?£?ﬁ‘ enyTHe 2Bl PHREREBOAS- EAdRASd 279 dishyl Ester. A
3-necked flask isecitpsyell izeéd 6D0oml methyd cycdbhaxane 3D @ive ©L.300l) of
2-t hi ophenecar bo€a+{je§rgggg apg7%iom€6133(-90§°@|) of ethyl trifluoroaceto-
urti %u e St

acetate. The re i‘ng- m X irred and cooled in an ice water bath
before 21.15 g( GAusEl pF3letdssferigteotiss BaNoRis8m hfFdr 4Ri-@@ indls 3I-Gflsy
added. 35 g The reaction mxture is refluxed for @, ,hoer923ng,i $.68 - 25-
cooled. The solid mxture is filtered andF&smd: C., 43.08; H, 4.06;
| | N, 2.78; S, 6.44.
Additional compounds_ _of this invention were
prepared in a procedure simila_r to Example21l (b) or
10 similar to the procedure of Example 2i(c) and are o/

described in 'i‘_able I1 below.



recrystallized frommethyl cycl ohexane to give 81.70 g of product (57% np
103-105C. Anal. Calc'd. for [err]: C, 42.58;, H 3.96; 5 )
N. 2.92; S. 6.68 Found: C, 43.08; H 4.06; N, 2.78; S, 6.44. Additional.,
conpounds of this invention were prepared in a procedure simlar to -
Exawnpl €2l .. (b) or 10 simlar to the procedure of Exanple 21(c) and
described in Table Il bel ow -26- [err] -27- [err] -28- As noted
above, the conmpounds of this invention have been found to be effective as
pre- energemt herbicides. Tables | and || spsmarize results of tests
conducted to determne the pre- 5 emer gent ‘herbicidal activity of. the
conpounds of this invention. The pre-energent tests are conducted as
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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 the top of the soil "=

is ed a predeterm ned nunmber of seeds or vegeta- tive propagul es of %
var pl ant species. The soil required to level fill the pans after -~
see g or 15 addi ng vegetative propagules is weighed into a pan. A N\

known anount of the active ingredient applied in a solvent or as a wettable

powder suspension and the soil are thorouagfly mi xed, and used as a cover

| ayer for prepared pans. After treatnent, the pans . are 20 noved into a

. greenhouse bench where they are watered from bel ow as needed to give
adequate noi sture for germnation and growth. Approximtely 2-3 weeks after

seeding and treating, the plants are observed and the results 25

recorded. Table Il bel ow summari zes such results. The herbicidal rating

i s obtained by neans of a fixed scale based on the percent injury of each

pl ant 'species. The ratings are defined as follows: %I nhibition Rat i ng

30 - 0-24 0 25-49 1 50-74

2 75-100 3 The plant species utilized in one set of 35 tests,

the data for which are shown in Table IIl, are -29- identified-by letter

in accordance with the follow ng
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|.egend: A-Canada Thistle* E-Lanbsquarters

OCOORrRPROOQOULVWOOOWO

| - Johnsongr ass* B- Cocl kebur

o w oo

2

F- Smar t weed J- Downy Brone 5 C- Vel vet | eaf G Yel | ow _
Nut sedge* K- Barnyardgrass D- Morninggl ory E- Quackgrass* *Grown from ;-
veget ati ve propagul es -30- TABLE 111 Pre-Emergent Conpound of le -
No. A _Kg/ ha A B C D E F G HII J K5 1 )
O 0 2 0 0 1 1 1 32 11.2>28- -0 3 2 3 3 0 0 O 3
3. 11.2 °~ 0 0 0 O 2 0 0 0 0 1 2 4 11.2 3 0
L0000 Oo %0 3 g nofed ‘ahove,’ thie gompdynds 3¢ Byyd, ° 5 Oy
1 0 0 0 O isvegtianghave been ifgund to)be)effectiveé ag pPe-0 0 1
N 31-2 0 e%er nt hé&bf%xéiﬁf Tablés & a%deI summariéeg‘ 1 30 00
0 0 012  resulssof pests conduqred to deferying the pres
.2 0 50 Oemérgént-Rerlicidal Gactiviity of theltofipoundsOofOthis O O
0 980 3yt 0,20 0 00,020 B
0 317 11.2 The pretemergent. testg age gongucted as
follows:
_ A good grade of top soil is placed in
10 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

(s is placed a predetermined number of seeds or vegeta-

N tive propagules of various plant species. The soil
required to level £fill the pans after seeding or

15 adding vegetative propagules is weighed'into a pan.
A known amount of the active ingredient applied in a
solvent or as a wettable powder suspension and the
soil are thoroughly mixed, and used as a cover layer
for prepared pans. After treatment, the pans are
20 ioved into a greenhouse bench where they are watered
. from below as needed to give adequate moisture for
St germination and growth.
Approximately 2-3 weeks after seeding and
treating, the plants are observed and the results

o 25 recorded. Table III below summarizes such results.

e The herbicidal rating is obtained by means of a fixed
scale based on the percent injury of each plant .
species. The ratings are defined as follows:

_ ) Inhibition  Rating
30 0-24 0
25-49 : 1
50-74 2
75-=100 3
The plant species utilized in one set of
35

tests, the data for which are shown in Table III, are



8 - 11.2 1 2 1.3 3 -3 3 0 1 319 11.2 0 O

1

0O O -0 0 O O O 1 25 21(a) 11.2 3 0 0 0O 3 3 O
0 3 21(b) 11.2 O 0 0O O1 00 O O O 122 11.2 s
- 0O 3 0 0 3 0 1 323 11.2 - 0 2 2 3 2 0 2.-3
3 3774 11.2 2 0 2 0 2 2 0 O O 2 330 25 N’
11.2 1 0 0 0 3 2 0 O 1 1 322 11.2 O 0 0 0 2 O
00 O O 3 27 11 2 ; 0 0 0 1 3 0 0 0 0 3 0 28

11.2 - -31- TAB I Pre Emer gent
Conpound of ExaM@%f ekg%alettﬁr I%n eccerdencg "1tE FA‘ Jowipg s

29 11. 2 legend: 0O O O 3 0 O O O-0O0 0 30 11 2 0

0 3 2 3 ‘11 %ibanéhao?rhoﬁﬁje* E-Lamk%q%grtgrs 1 2 3Joljms<1ngx_[€s L 0 0

3 32
0 2 2 3 -0Btfogikepurs 1o F-Smargweed 11. g~Downy 1Brome( 0 1
-1 0 051 Zakelveétleaf-0 0 0GYellow Rutsedge*- 3R-BdtRyarapragsls were

f urther tested @&Md{dﬂ&f he alg)_b%a%%g;ggge on the follow ng plant

*Grown from vegetative propagules



‘speci es: L Soybean R Henp Sesbania 5 M Sugar beet

E Lanbsquarter :
Vel vet | qf s N Wheat F Smartweed O Rice - L AT
eaf P Sorghum J Do ; C
*Pani cum 10 wny Brome B Cockl ebur S e
. Q WId Buckwheat - K B '
Mbr ni nggl or ar nyar dgr ass D /) .
be ety % 3 TAELEclra{)/gerassEThe results are sumarized in Table
: - - re- ene
VNG PBODREFCI sx s oo Greound ol Samle 1. Glha L
01001 5.6 021 1000
120100 3 2031132102221.12
012110122 .274 0306 003001000
g-g 210 g 30100321332033310 6 g g 015
- 3233313338 5 6 2
333 1 12 1100 0201002113122
03223231233 1012 +O 8 8 g 0 GABLELId - 5.6 13110
13 ‘s 00600000 Qﬁthmh%?éhﬁ?g gll 000 15
30010301 13033311.1 (a) ~ 5.6 1
_ .12
- Compound of : 0000000002301001
Example No. kg/ha A B C D E E G 8 1 1K
S 1 11.2 - 00 0 2 0 0 1 11 3
2 S 11.2 - 0 3 2 3 3 0 0 0 3 3
3 11.2 o 0 0 06 2 0 0 0 0 1 2
L; 4 11.2 3 00 01 0 0 0 0 O 2
' S 11.2 o o 3 33 300 0 3 3
10 6 11.2 0o 0 3 2 3 3.0 0 0 O 3
7 11.2 o0 0 1L 0 0 0 0 0 01
8 11.2 o 0o 0 0 3300 0 13
9 11.2 1 0 2 3 3 3 00 01 3
10 11.2- 3 00 0 0 0.0 0 0 1 2
15 11 11.2 o 0 0 01 0 0 0 0 OO
12 11.2 o 0o 0o 00 00 0 0 0 3
N }3 11.2 o 0o 0 30 - 00 0 O 3
14 11.2 o 0o 0 0o 0 0 0 0 0 0 3
35~ :z7e————e——e;—4»—4}—4>—4+—4+-4>—4;——e——e—-
20 15 11.2 o L0 0 3 3 0 0 0 O 3
gJ- 16 11.2 o 0 0 31100 0 0 3
' 17 11.2 o 0 0o 00 - 00 000
18 11.2 1 2 13 3 -3 3 0 13
. 19 11.2 o 0o 0o o o 0o 0o o 0o 01
25 21(a) 11.2 3 00 0 3 3 00 0 23
21(b) 11.2 o 0 0 01 0 00 0 01
22 11.2 - o010 3 00 3 013
23 11.2 - 0 2 2 3 2 0 2 3 3 3
24 11.2 2 0 2 0 2 2 0 0 0 2 3
30 25 "~ 33.2 1 0 o 0o 3 2 O o 1 1 3
26 11.2 o 0o 00200000 3
27 11.2 ©0 0 0o 1 3 0 O o 0 3 O
28 11.2 - 00 010 0 00 00



. 274 00O 00 000O0O0OO0O3000O0O0 17 5.6 0100000
20000.023120 1.12 | 10000000000 0——
0 8 5.6 02110011021012331.12 0100 .
0 A 00000022 .274 0O000O00O0O0OO00OO0O0OOO0OODOO 2 19
5.6 020100121221123325 1.12 ‘0
100000002000001 20 5.6 2200002102201
2 331,12 01 0000000300312 221 5.6 00O0O00O
00002-00020 25 5.6 010 0000000-0023 2
30 1.12 0100 0O0000O0-0 121 .274 0
0O0O0O0OO0OO0OOOODO 00010 26 TABLI 111 0O000OO0OO0OOOODO - 00
021 i cor

-34- The conpounds of thi $,dl o gray be incorporated into
her bi ci dal conpositions using. com‘_ro'm'y%v#]"rechni gues. It is expected

that the herbicidal conpositions of this invention including 5
concentrates \gomolndcg® re dilution prior to application may typically

contain at le tive jagredient, and, 4 nadditipn_jo th

surface-acti v%i 18 No. d]ggé% (ﬁ qtuB-r drg'gr -dsol-t‘fd(-gf orér)n %uétn g)rﬂ&)si tions
are prepared by adm xing with an adjuvant including 10 di l uents, :
extenders, carriers and cqadhtioning cagent  t & prepvigle gcogpog tigons in the

i Sper si ons, o7 e si one. Mnfs thd adive 3 = g% To oINS
. 3 11.2 0 0 0 1 1 - 0 0 0 0 3
32 11.2 0 0 1 1 2 - 0 0 3 1 2
33 11.2 3 0 2 2 3 - 0 0 0 1 3
10 34 11.2 1 0 0 0 1 - 1 0 0 1 3 ~
35 11.2 =~ 0 0 0 0 0 0 0 0 0 ©



ingredient can be used with an adjuvant such as a 15 finely-divided
solid, aliquid of organic origin,or water orany suitable conbination of ..
these. The conpositions of this invention, particularly Iiquids and U
wet t abl e powders, should preferably contain the surface-active agent (o
nor &.than one) in anounts v 20 ~sufficient to render a given
conposition readily dispersible in water or33=m oil. The incorporation of a
surface-active agent into the conpositions greatly enhances their efficacy.
By the term"surface-active ag " A i;ng _agents, 25
di spersi ng agents, suspendi n gg%n?éﬁpét‘%‘d‘*%%% g}%r%&? g‘#?g;%gr gYi ncl uded

t herei n. Ani oni c, Wddiging, thadabeve i preceduraton dhe followdngi phantual
facility. Typical gpeilieBg agents are al kyl benzene and al kyl naphthal ene
sul fonates, sulfated fatté 3? al cohol s, am _pneg_or gcid anides, |ong
chain acid esters of sodiftm PE¥PRRBnate, ester R o MRySHFPER Rosucci nat e,
sul fated or $ul fonated faMt ySugarbeeters, petr @ elambsiguaniers, sul f onated
veget abl e -35- oils, di jerihaay acetylenic glycgﬂ;ﬁw“yet hyl ene
derivatives of al kyl phenols articularly isooctylphenaol. and nonyl phenol)
and pol yoxyet hyl ene derintiéggeof t he rmno-hid’ner"p FF%eégid esters of 5
hexi tol anhydrides (e.g.,Psosorghuwh. Preferred diDowmysBromear e net hyl

cel lul ose, polyvinyl al cofol gosRfl l'ignin suld ogal8sumPo! yeric al kyl
napht hal ene lSOU| fonat es, sodi um napht hal ene sul f onat e,

Q Wild Buckwheat K Barnyardgrass
D Morningglory T Crabgrass
.. The results are summarized in Table IV
g\-’ below.
L



and t he pol ynet hyl ene bi snapht hal ene sul fonate. 10 Vet t abl e
powders are wat er-di spersi bl e conpositions containing one or nore active  ,
iq;--dients, an inert solid extender and one or nore wetting and dispersing
agews. The inert solid extenders are usually of mneral origin such

t he-15 natural clays, diatonaceous earth and synthetic mnerals derived
fromsilica and the |ike. Exanples of such extenders include kaolinites,
attapulgite clay and synthetic magnesiumsilicate. The wettabl e powder
conpositions of this invention usually 20 contain fromabout 0.5 to 80
parts (preferably as high as possible up to 80 parts) of active ingredient,
fromabout 0.25 to 25 parts (preferably Jﬁééfpnuts)'of wetting agent, from
about 0.25 to 25 parts (preferably 1.0-15 parts) of dispersant and 25
from5 to about 95 parts (preferably 5-ppar{y) of inert solid extender,
all parts being by weight of the total Tonmposition. Were required, from
about 0.1 to 2.0 parts of the solid iBEe1ER8X8R%r can be replaced by a
corrosion inhibitor or anti-foam ng 30 agent or both. Qther formulations
i ncl ude dust concentrates conprising from0.1 to 60% by wei ght of the
active ingredi efom@RuURds &% apl e ext ender: these dusts may_be ilté)tg for

application at gxampleomeent Kaftens i thith 22 BRJR BIETEdm . 1-10%

by wei ght. -

5 S 1 . 5.6 0211000101001123
2 5.6 1302203113210222
112 1201003012110122 ®
274 0100030010000001
5 5.6 0301003213320333
10 6 5.6 2322103323331333
8 5.6 0201002113122333
1.12 1100001000000011
9 5.6 1311003223231233
1.12 0010001020001000
15 13 5.6 0000000000~-00011
21 (a) 5.6 1300103011303331
1.12 0000000002301001
274 0000000000300000
17 5.6 0100000200000231
20 | 1.12 1100000000000000 -
18 5.6 0211001102101233
1.12 0100000000000022
274 0000000000000002
19 5.6 0201001212211233
25 1.12 0100000002000001
20 5.6 2200002102201233
1.12 0100000003000022
21 5.6 0000000002-00020
25 5.6 0100000000=-00232
30 1.12 0100000000-00121
274 0000000000~-00010
0000000000C-00021

26 5.6



Aqueous suspensions or emul sions may be prepared by stirring an aqueous

m xture of a water- insoluble active ingredient, a suitable nonaqueous
sol vent therefor, and an enul sification agent 5 until uniform and ;
honpgeni zing to give a stable enulsion of very finely-divided particl 2
Theeesul ting concentrated aqueous suspension is characterized by its
extrenely small particle size, so that when diluted and sprayed, coverage
-is very 10 uniform Suitable concentrations of these formulations
contain from about 0.1-60% (preferably as-Bégh as possi bl e) by weight of
active ingredient, the upper limt being determ ned by the solubility Iimt
of active ingredient in the I L5 L. ncentrates are

usual Iy sol utions of activeTﬁ%g%ggkgﬁpéfnoﬁaFg?§iﬁﬁf?ggﬁPQ EprgFtially

wat er -i mmi sci bl e 30FeeRPsategetndr Werbigidalf gompastitiensgesting Suitabl e
solvents for the aghh¥Rlkighednetbcthikiles I NYEN, ORI e

di et hyl f or m de, %%5 ,ﬁé? Q?ﬁylsuItg§352F§ang§h§Fp3ngﬁkggn§?at Fhe

hydr ocar bons, and PéF;Fgﬁi§EWBP§1§PH€Fs?fe§PéFs18V3R§F8ﬁe§9¢iﬁﬂk0§r,

ot her hi gh sSrengtbntengtrdtesnebitharegquieyg Welheionl pridrbyodi ssol ving the '

active i ngr edi ent Jd 13 S0 ¥ENhalNEPIELHLY "onfath gt fdbdiClaeny 10 25
spray concentration. e concentrate conpositions hefeln generally contain
from about 0.1 toﬂgsrﬁéﬂﬁgt(?Péieiébﬁ?dstﬁgnph9ttbeeﬁﬂﬂﬁﬂFQ1Q$¢éUBen@pnabout
0.25 to 50 parts Gpr akguabhy |11481826%Siobud f £64n ACtduch HMdmposa¥gBhsand
where required about 4 to_ 94 grts sol vent aﬂl gan&s beln% %%'WEI ht based
th an adju n -

on the total wei gRtSoPTERAFER PELREMIFIDT wi vant udin
] 10 diluents, extenders, carriers, and conditioning agents to
(A | provide compositions in the form of finely-divided

particuiate solids, granules, pellets, solutions,
dispersions, or emulsions. Thus the active
ingredient can be used with a@ adjuvant such as a
15 finely-divided solid, a liquid of organic origin, or water
or any suitable combination of these.
The compositiohs of this invention; particularly
liquids and wettable powders, should preferably contain
_ the'Surface—aétive agent (or more than bne) in amounts
e 20 sufficient to render a given composition'readily
dispersible in water or in oil. The incorporation of
a surface-active agént into the compositions greatly
o enhahces their efficacy. By the term “surface-active
" agent" it is understood that wetting agents,

25 dispersing agents, suspengihg'agents, and emulsifying
agents are included therein. Anionic, cationic, and
non-ionic agents can be used with equal facility.

o Typical wetting agents are alkyl benzene
and alkyl naphthalene sulfonates, sulfated fatty

30 alcohols, amines or acid amides, long chain acid
esters of sodium isothionate, esters of sodium
sul fosuccinate, sulfated or sulfonated'fatty:acid
esters, petrélegm sulfonates, sulfonated vegetable



G anul es are physically stable particul'ate conpositions conprising active

i ngredi ent adhering to 35 or distributed through a basic matrix of an

[ ner| nel y-di vi ded particulate extender. In order to aid | eaching of the =
acti ngredi ent fromthe -37- particulate, a surface-active agent such
as those | i sted hereinbefore is present in the conposition. Natural clayéy/
pyrophyllites, illite, and verm culite arg-exanpl es of operable classes of

5 particul ate m neral extenders. The preferred extenders are the porous,
absorptive, preformed particles such as prefornmed and screened particul ate
attapul gite or dblbs, edptedeihry mratyldniice glaoonlsul prdyongethylene

finel y-di vided gbpygaiipds e kaObiibidrdts (Mhreibidagugd attapulgite or

bentonitic clays. e extenders are d with the active
i ngredi ent to fb?ﬂ?? ?Eﬁﬁﬁt %§§“ﬁ$h r BRAVAxYEEhELerei ons of
this invention. dewlvzt¢v251dfctheﬂunnodhibher ahmmy acigaesteby 45  wei ght
of .active &ngr 5::%%: V\BI&% | ay 0 about 5
parts by W%l gh?g%}?{%ur face- f?ﬁé‘%?edt per cli:f(%ﬁ F@Qgik@e& of
particul ate cl a9isneEsantsHRNS Rahw ¥Q$anPPéNVé§H aPé60991: contain
ot her add|tanengsdlﬁﬁwlfgﬁiﬁﬂgnlfdﬁauds zgmagmekheraung|C|des other

et e oo AN Ena e, 0 A" SeRo A s A Bhel ButeBRAER! on Vit
~and the polymethylene blsnaphthalene sulfonate.
10 _ Wettable powders are water-dispersible
composltlons conta1n1ng one or more active
1ngred1ents, an inert sol;d .extender and one or more \_;
wettlng and d1spers1ng agents. The 1nert sol;d
extenders are usually of m1neral or1gln such as the
15 natural clays, dlatomaceous earth and synthetac
'mznerals derlved from silica and the like. Examples
of such extenders 1nclude kaollnltes, attapulglte
clay and synthetlc magneslum s111cate. The wettable
'_powder composltlons of this 1nvent1on usually
20 'contaln from about 0.5 to 80 parts (preferably as ]
high as pos51ble up to 80 parts) of active _ g;j
_1ngred1ent, from about 0.25 to 25 parts (preferably
1-15 parts) of wetting agent, from about 0.25 to 25
parts (preferably 1 0-15 parts) of dispersant and
25 from 5 to about 95 parts (preferably 5=50 parts) of N
1nert solid extender, all parts being by weight of
the total_compos;tron_ ‘Where required, frem about
0.1 to 2.0 parts of the solid inert extender can be
~ replaced by a corrosion inhibitor or anti-foaming
30 agent or both. ' '
_ Other formulatlons include dust
'-pconcentrates compr1s1ng from 0.1 to 60% by welght of
the actxve 1ngred1ent on a sultable extender, these
_ dusts may be dlluted for appllcatlon at '
35 concentrations within the range of from about 0.1-10%
by weight.

A



conbination with the active ingredients of this 25 I nvention include,
for exanple, triazines, ureas, carbamates, acetam des, acetanilides,
wacils, acetic acid er phenol derivatives, thiolcarbamates, triazoleéé%@
benzoi cacids, nitriles, biphenyl ethers and the |i-ke such as: 30

Het &Lecyclic Nitrogen/ Sul fur Derivatives

2- Chl or o- 4- et hyl am no- 6-i sopr opyl am no- s-tggazi ne

2- Chl oro- 4, 6- bi s(i sopropyl am no)-s-triazine

2- Chl oro-4,6-bi s(ethyl am no)-s-triazine

3-. sopropyl -1 H 2, 1, 3- benzot us, SHSpensipngeremulsions nay,heje

3- Am no-1, 2, 4- trlpﬂ!ﬁ&red by3&tirring an aqueous mixture of a water-

6, 7- Di hydrodipyr| 0 i nLu

5- Br onp- 3-i sopr opﬂ%‘%i ]la%%ct}:}' gcﬁ %.n%*%ﬁibﬂ’t gﬁi@éﬁl%l%?ﬁal%erﬁu& m 5
Ureas N - (4-chl orsphieansx éﬂnﬁ@ﬁ%ﬁhfk@ﬁtl°n agent

N, N- di met hyls N - (&hﬁiﬂ(uﬁif%mﬁﬁhhnl&hﬂﬁthmaéeﬁlzlng to give a
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: 10 uniform. Suitable concentrations of these
formulations contain from-about 0.1-60% (preferably
I as high as possible) by weight of active ingredient,
the ‘upper limit being determined by the solubility
limit of active ingredient in the solvent.

15 : Concentrates are usually solutions of
active ingredient in water-immiscible or partially
water-immiscible solvents together with a surface
active agent. Suitable solvents for the active am
ingredient of this invention include dimethylforgﬁde,

20 dimethylsulfoxide, N-methylpyrrolidone, hydrocarbons,
and water-immiscible ethers, esters or ketones.
However, other high strength liquid concentrates may
be formulated by dissolving the active ingredient in
a solvent then diluting, e.g., with kerosene, to

25 spray concentration. _

' The concentrate comp031tzons here1n
generally contain from about 0.1 to 95 parts

- (preferably 5-60 parts) active ingredient, about 0. 25
to 50 parts (preferably 1-25 parts) surface active

30 agent and where required about 4 to 94 parts solvent,
all parts being by weight based on the total weight
of emulsifiable oil.

Granules are physically stable particulate
compositions gomprls1ng active ingredient adhering to

35 or distributed through a basic matrix of an inert,
finely-divided particulate extender. In order to aid
leaching of the active ingredient from the



S—2;3-dichloroallyl N, N-di i sopropyl t hi ol carbamate Ethyl N,

N- di prDpyl t hi ol car bamat e S- propyl di propyl t hi ol car bamat e

Acet; es/Acet ani |l i des/ Ani | i nes/ Am des 20 2-Chl oro-N;N-di al | yl acetam de . -
N, N- t hyl - 2, 2-di phenyl acet am de e
N-(2,4-dinmethyl-5-T((trifluoromethyl)sulfonyl] an1no]pheny|)acetan1de L

N- | sopr opyl - 2-chl oroacetani |l i de 25. =-37- .
2',6'-Di ethyl N—nethoxynethyl 2-chl oroacet ani |l i de

| - N-(2- met hox chl oroacetanilide a, a, a

2' -Methyl -6' -et rop-2-yl)-2-
-Tr|fluoro 2, QQf£%qH¥?q$¢¢a(ﬁ {Ré#'iFﬁiﬂ?uﬁﬁ?RFERPCh as those

- N (1, 1-di net hwmmﬁﬁeﬂb&ﬂMIﬁW de Ateds/ ESt er s/ Al cohol s

© s eminmatds

P A ¢ .

2, 2-Dichi or oplcopieois 36l 4 el -Sr O PRSRIRYACELL © £ fre,

2, 4-Di chlorophen xyace I'C acl
Met hyl - 2- (4- ( AR4L Hesmisnddiken A8 Aranndes m%m:m@alele clysses of
3- Ami no- % 5-di mm@wmma Zedbdriders 3, il Profoneadoi c acid

2,3, 6- Trlchloro henyl acetic .acid N 1- nap th hthalanlc aC|d 5 Sodium
5-(2-chl oro- 4-(&FP%FE Iﬁﬁ %¥ #%é) '
4, 6- Di ni t r o- opaeticles Mlawqmmm kgdzgeegigttlmmmhlatse salts

attapulgite or heat. expanded, particulate vermiculite
‘and the finely-divided clays such as kaolin clays,
10 hydrated attapulgite or bentonitic clays. These
extenders are sprayed or blended with the active
ingredient to form the herbicidal granules. - ~
- The granular compositions of this invention
may contain from about 0.1 to about 30 parts by
15 weight of active ingredient per ']_.‘GO' parts by weight
of clay and up to about S parts by weight of surface-
active agent per 100 parts by weight of particulate
clay. f R
The compositions of this invention can also
20  contain other additaments, for example, fertilizers,
other hegﬁiCides, other pesticides, safeners, and the
like used as adjuvants or in combination with any of
the above-described ad;uvants. Chemicals useful in
combination with the active ingredients of this
25  invention include, for example, triazines, ureas, .
carbamates, acetamides, acetanilides, uracils, acetic
aciad dr'phenbl derivatives, thiolcarbamates,
tr1azoles, ‘benzoic ac1ds, n1tr11es, blphenyl ethers
. and the like such as:
30 : eteroczcllc Nlttogen(Sulfur Derivatives:
' -Chloro-4-ethy1am1no-6-1sopropylam;no-s-trxazlne
2-Chloro-4, 6—bls(1sopropy1am1no)-s-tr1a21ne
-Chloro-4 6-b1s(ethylam1no)-s-tr1a21ne
‘3= Iscpropyl 1H-2 ‘1, 3-benzoth1ad1azln-4-(38)-one
3s 2,2 ledee '
3-Am1no-1 2 4-tr1azole




Et hers 10 2, 4-Di chl orophenyl -4-ni trophenyl ether 2-Chloro- a, a, a

-trifluoro-P-tolyl-3-ethoxy- 4-nitrodi phenyl ether M scell aneous
2, 6-Di chl orobenzonitrisl e 15 Monosodi um aci d net hanearsonate Di sodiutﬁigb

met hanear sonate Fertilizers useful in conbination with the active

i ngredi ents include, for exanple, amoniumnitrate, urea, potash, and

super phosphate. O her 20 useful additamgits include materials in which

pl ant organi sns take root and grow such as conpost, manure, hunus, sand and
the |ike. Typical herbicidal fornulations of the types described above are

set out in severafr35Dihydredipy¥Edde/d Anfrd 'ménrS)oeNERZidiingwesi fi abl e
Concentrates Wi ght sRetcent A Conpound of Exanple No. 5 | 1.0 Free

acid of conplex ogkg 3 c or aliphatic hydro-
phobe base (e.g. ,g(g\gé\‘&ol?% %ﬁMﬁ er%'l %g%}‘r"érk of GAF Corp.)
5.59 - 40- PoIyéx&étﬁyméﬁbY%R#y%hshﬂﬂﬂﬁﬂd;ﬂiwm ock copol yner with butanol

(e.g., Tergisol XH registered trademark qfreddl on Carbi de Corp.)

1.11 N'=(4-chlorophenoxy) phenyl-N,N-dimethylurea

N,N-dimethyl-N'=-(3-chloro-4-methylphenyl) urea
3-(3,4~dichlorophenyl)~1,1-dimethylurea
1,3-Dimethyl-3-(2-benzothiazolyl) urea
10 3~(p=-Chlorophenyl)-1,1l-dimethylurea
1-Butyl-3-~(3,4~-dichlorophenyl)-1l-methylurea
Carbamates/Thiolcarbamates
2=Chloroallyl diethyldithiolcarbamate
S=(4-chlorobenzyl )N,N-diethylthiolcarbamate
15 Isopropyl N-(i-chlorophenyl) carbamate
§=-2,3-dichloroallyl N,N-diisopropylthiolcarbamate
Ethyl N,N-dipropylthiolcarbamate
S-propyl dipropylthiolcarbamate
Acetamides/Acetanilides/Anilines/Amides
20 2-Chloro-N, N-diallylacetamide _
N,N-dimethyl-2,2-diphenylacetamide
N=(2, 4-d1methy1-5-[[(trlfluoromethyl)sulfonyl]
. amino]phenyl)acetamide
N-Isopropyl-2-chloroacetanilide .
. 25 2, 6'-D;ethyl-N-methoxymethyl-z-chloroacetan;llde
g 2'=Methyl-6'-ethyl-N=-{2-methoxyprop=-2-yl)-2-
' chloroacetanilide
a, , a =Trifluoro-2,6-dinitro-N,N-
dipropyl-p-toluidine
30 N-(1, 1-d1methylpropynyl)-3 S=-dichlorobenzamide
Acids/Esters/Alcohols
2,2~Dichloropropionic acid - :
2-Methyl=-4-chlorophenoxyacetic acid
2,4~Dichlorophenoxyacetic acid
35 Methyl-2-{4-(2,4~-dichlorophenoxy)phenoxy] propionate



5 Phenol | 5. 34 Monochl or obenzene

86. 100. 00 Wei ght Percent B. Conpound of Exanpl e No. 15 25.00 10
Fr id of conpl ex organi ¢ phosphate of aromatic or aljphatic hydro-

phob® base (e.g., GAFAC RE-610) 5.00
Polyoxyethylene/polyoxypropylene bl ock copolyner wi th butanol (e.g., 15 \/
Tergi tol XH) -39 1. 60 Phenol

4. 75 Monochl or obenzene 63.65 100.00 I1. Flowables 20

Wi ght Percent- A, Conpound of Exanple No. 6 25.0 Methyl cellul ose
0.3 Silica aerdgmhino-2,5-dichlorobenzolics agddi um | i gnosul fonat e

3.5 25 2-He rSRA B NI I HhBlAY oA ate 2.0 Vater

67..7 100.0 B Cowpou 45. 0 Met hyl cellul ose

.3 30 » 3,683 Ylacetic acid | 1.5 Sodi um

IignosulfonateN-l—naphthylthHaIimmcummhkhethyI-N—oIeyI taurate 2.0 Water
47.7 100.9 Sodium 5-[2-chloro-4-(tr1f1uoromethyl)phenoxy]-z-
' nitrobenzoate
4,6-Dinitro-o~-sec-butylphenol
N-(phosphonomethyl) glycine and its salts
Ethers
10 2 4-D1chloropheny1-4-n1trophenyl ether
2-Chloro- «, o, o =triflucro-p-tolyl-3-ethoxy-
4-nitrodiphenyl ether z;)
Miscellaneous
2,6-Dichlorobenzonitrile =
15 Monosodium acid methanearsonate
Disodium methanearsonate
Fertilizers useful in combination with the
active ingredients 1nc1ude, ‘for example, ammonium
nitrate, urea, potash, and superphosphate. Other
20 useful additaments include materials in which plant
organisms take root and grow such as compost manure, k:;
humus, sand and the like.
Typical herbicidal formulations of the
types described above are set out in several
25 illustrative embodimcnts'beldw. ?
I. Emulsifiable Concentrates |
' Weight Percent
A. Compound of Example No. § 1.0
Free acid of complex organic
30 phosphate of aromatic or aliphatic hydro-
phobe base (e.g., GAFAC RE-610, registered
trademark of GAF Corp.) : 5.59



[11. Wettable Powders Weight Percent A.  Conpound of Exanple No. 5

25.0 Sodium|lignosul fonate 3.0 5 Sodi um
Nsmet hyl - N-ol eyl -taurate 1.0 Anorphous silica (synthetic) 71, 0 '1Q0-%
.0 B. Conpound of "Exanpl e No. 20 80. 0 Sodi um di octyl sul fosucci nges
1. 2550 Cal ci um | i gnosul fonat e . 2.75 Anor phous _éﬁ%}y
silica (synthetic) 16. 00 100. 00 C. Conmpound of Exanple No. 6
10. 0 Sodi um |i gnosul fonat e ' 3. 4% Sodi um
N-net hyl - N-ol eyl -taurate 1.0 Kaolinite clay 86.0 100.0
Sodi um di ootyl sul  oouce: naite Yoo Rge Rty Grifzqeviene 100 0
5.0 Methyl viol et block copolymer with Itiargpkli {8 $i car bonat e
$82.9100.0 25  rergit®l XEPIMAUYKE QA AT derdork 1JF 900
Amoni um phosphate . ) ."10. 00 100 .00 When operatln%'ln
accordance w th tH{pion Carbide Corp.) 1.11
5 ' Phenol - 5.34
Monochlorobenzene 86.96
100.00
o Weight Percent
B. Compound of Example No. 15 25.00
10 Free acid of complex organic
. phosphaté of aromatic or aliphatic hydro- ’
N phobe base (e.g., GAFAC RE-610) . 5.00
| Polyoxyethylene/polyoxypropylene
block copolymer with butanol (e.g.,
15-  Tergitol XH) ' 1.60
Phenol ' 4.75
_ _ Monochlorobenzene _ 63.65
§ | T 100.00
II. Flowables
.20 . ‘Weight Percent
ot A. Compound of Example No. 6 25.0 '
Methyl cellulose : 0.3
Silica aerogel . 1.5
oo Ssodium lignosulfonate 3.5
N7 25 : Sodium N-methyl-N-oleyl taurate 2.0
Water 67.7
100.0
B. Compound of Example No. 16 . 45.0
Methyl cellulose .3
30 : Silica aerogel _ 1.5
Sodium lignosulfonate 3.5
- sodium N-methyl-N-oleyl taurate 2.0
Water _ _47.7

100.0



?

present invention, effective anounts of the conpounds of this invention are

‘applied to the .soil or plant |ocus containing the plants in any conveni ent
5, égéashipn. The application of liquid and particul ate solid conpositions =
to: soil can be carried out by conventional methods, e.g., power e

dusters, boom and hand sprayers, and spray dusters. The conpositions canl\/
al so be applied fromairplanes as a dust or a 10 spray because of their
ef fectiveness at | ow dosages. The exact arfhmt. of active ingredient to be
enpl oyed i s dependent upon various factors, including the plant species and
stage of devel opnent thereof, t@g typ qg_ ond{tion of soil, the anount .of
rainfal |l 15 and the specific ‘¢drpo Y29 1 sel ecti ve
pre-energence application to the plants or to the soi |Weiglosaerednd rom
0.02 to about 11.2 kgjpha, dymfpfcirllof EXURpARP W O-s1 10 aboujg 5, 60 kg/ ha of
herbicide is usually enplaoyed. Lower or higher rates may be 20 required-
in sone instances. One sﬁ%qﬁﬁTiH+QH%§%%Q9Qﬁﬁ?readiIy deterdri®he fromthis
speci ficatison, including skaiamo e metiyll-es-oleylRtaarayy i mayno ate to be
applied in any particul ar e ter.m. "sqQ )" s .enpl oyed,,in its broadest
25 sense to be incIusi@% %ﬁhgﬁ% ggﬁ#%htﬁ%kétﬂé§#$£" asggégLﬂed in
Webster's New International Dictionary, Second Edition, Ul&®-iQged (1961).

- Thus the termrefers g0 ap¥mpolndaBFe EXampRE Nd.2oWhi ch veggy g i on may take

root and grow, and includes ,not qQnly_ eart 0 Qut al so cqQnpast, nanure,
nuck, hunmus, sand, and th§°FFH@;3é8§§ngSP& SFHEE P €ant ¢ %h.

10 Calcium lignosulfonate 2.75
Amorphous silica (synthetic) 16.00 ' .-
_ . . © - 120.00 o
C. Compound of Example No. 6 10.0
Sodium lignosulfonate o 3.0
15 Sodium N-methyl—N-dleyl-taurate 1.0
Kaolinite clay _ 86.0
. 100.0

IV. Wwater-Soluble Powders

A. Compound of Example No. 1 10.0
20 S Sodium dioctyl sulfocuccinate 2.0 o
Silica aerogel 5.0 it
Methyl violet . 0.1
Sodium bicarbonate ' _82.9
- A ) 100.0 -
25 —Br——Compound—of—Exampte—No—17— ~

. I ha



Al t hough the invention is described with respect to specific nodifications,

the details thereof are not to be construed as limtations except to the .-,
extent indicated in the following clainms. 44 CLAIMS: 1. Herbicidal - ‘té?i)
conpositions conprising of a surface- active agent and a '

her byei dal | y-effective anount of a 5 conpound of the fornula [err] [err]

10 wherein X is selected fromO or NH and, n Xis 0, [err] is selected
fromthe group consisting of hydrogen, |ower alkyl, phenyl, phenyl et hyl ,

al koxyal kyl, 15  benzyl oxy y cl oal kyl, and hetero-
cyclic radlcals havi ng.3-6" gﬁ%& $?°£%¢394r¥ﬂf§ﬁ%§¥ V§tﬁ k-‘gfoms bei ng
sel ected from 0 ap¥esenkhipvention effeqtives mmseeff the chepgunds

consisting of |owsg g&hkl m@bseyén é&éqawhled td ke lsi1MBEhglant
al kyl t hi oal kyl,

ycl oal k clic and | ower alk bstituted
heterocyclic radi SSFE ﬁef‘ﬁ lél%gaﬁb O‘f%'ﬁlwénrl N Sy‘lﬁfsghz :attlcj)ms
selected from O aﬁdsa4operr?hesaﬂnixqatﬂéqMOﬁziiqnmd.and perticutptesents a
[err] fluoroal kyl spadiaCabmpoeyt el (R tnd b4 Icarpb%f?ca%ﬂeaeaﬁk b

pent af | uoroet hyl, [err] cannpt be h dr ogen, clo th eth
DG fur ther pr ovi GEAVEREEORAL MSEsedRy | Snilr | HoMer, GUELRFR, PEPP) adnnor be

hand sprayers, and spray dusters. The compositions
can also be applied from airplanes as a dust or a
10 spray because of their effectiveness at low dosages.

. The exact amount of active ingredient to be
?\fi 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
1S and the specific compounds employed. 1In selective
pre-emergence application to the plants 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 of herbicide is
usually employed. Lower or higher rates may be
\ 200 required in some instances. One skilled in the art
~ can readily determine from this specification,
including the above examples, £wem the optimum rate to
be applied in any particular case.
o The term "soil" is employed in its broadest
A 25 sense to be inclusive of all conventional "soils" as
defined in Webster's New International Dictionary,
Second Edition, Unabridged (1961). Thus the term
refers to any substance or media in which vegetation
may take root and grow, and includes not only earth
30 but also compost, manure, muck, humus, sand, and the
like, adapted to support plant growthQ



pentafluoroet hyl and when X is NHand R3 is tri- fluoronethyl [err] cannot

be et hyl or [err]-ethyl propyl. 30 2. Conpositions of daim1l
|n[err] is alkyl, [err] 3. Conpositions of Claim2 wherein [err] is
al , [err] 4. Compositions of Claim1l wherein X is 35 oxygen. 5.

Corrpositions of Claim4 wherein [err] is alkyl, [err] 5. Conpositions OW-'

Caim4 wherein Rs is alkyl, [err] 6. Ca_r@osmlons of Caim 5 wherein
[err] is a trifluoronethyl radical. 5 7. Conpositions of
“Claim1l wherein Xis NH 8. Conpositions of Claim7 wherein [err] is
alkyl, [err] 9. Conposi Aléhough Chei intenhioni bs|des¢riled withityl
radical . 10~ reSfect tol $pectFROR Phgﬂéaeio%a' 9214 £ lerr] is a

2- et hyl propyl 03|t| ons_o aim1 erej err] 1-s a n-propyl
radical . 12. (ﬂ% FOtCrR PﬁlcmeFEPﬁPe?ﬂHml tigns rexgatdnet hyl .
13. The corrposnid m @‘xtams dodicaced fn[ the] foslmhegedsmﬁéJ c radical
wherein the hetero atomis oxygen and X |s NE. 14. The conpositions of
Claim1l wherein [err]



20 -is ethyl. 15. The conpositions of Claim1 wherein [err] is
di fluoromethyl. 16. A nethod for controlling undesirable plants which G!P;
gonprises applying to.the.locus thereof 25 a herbicidally effective =~/
anount of a conpound havi ng the formula [¢ q.]. 30 mlmﬂ"nw | ect ed
frogp® or NH and, when X is 0, [err] is se ected f HIHEHSIStIng
- of HRydrogen, | ower al kyl, phenyl, phenyl et hyl, al kdxyél kyl ,®5s =
benzyl oxynet hyl , _hﬁkﬁﬁthioalkyl cycIoaIkyI and het er o- cyclic radlcals
having 3-6 atons in the_rin with 1-3 of the atoms selected from0 and S,
when X is NH, [err] is el ?%RF?*QﬁﬁtQR?Rﬁﬁiﬁ&Qﬂ§n§P§PFH§16E Pémérsé¥ﬂﬁ¢e'
phenyl , al koxyal kgt ivéeagemhoxymetdyte risldadd1liycaleiepct ivuchmabky! of 19
heterocycllc and | ower alkyl substituted heterocyclic radicals having 3-6 *“
atons in the3ri PN -oFf dfFBE@ ed from0 and S; [err] alkyl radica
and [err] represents a [err] fluoroal kyl rBdi cHl prOV|ded that when X is 0
and R3 is penta- 15 fl uoroet hyl, errT C otBbe hydrogen, cycl oal kyl ,
or 1-methylethyl and further provided\hh#t n X . #°NH and [err] is furyl,
[err] cannot be pentafl uoroet hyl [err] is- -
trifluoromethyl [err] cannot be nethyl 1- et hyl propy?. 20 17.
Met hod of Claim 16 wherein [err] is alk 18. thod of Claim1l7 wherein
[err] is alkyb, , - Ry X R;
. OH OH

whereln X is selected from O or NH and, when X is 0,

R; is selected from the group consisting of hydrogen,

_lower alkyl phenyl, phenylmethyl, alkoxyalkyl,
15 bﬂnzyloxymethyl, alkylthioalkyl, cycloalkyl, and hetero-

cyclic radicals having 3-6 atoms in the ring with 1-3 of the

(0]

atoms being selected from O and S; when X is NH,
R; is selected from the group consisting of lower
alkyl, phenyl, alkoxyalkyl, benzyloxymethyl, alkylthioalkyl,
20 cycloalkyl, heterocyclic and lower alkyl '
' substitn%dﬁlheterocyclic radicals having 3-6 atoms in
the ring with 1-3 of the atoms selected from O and S;
;s; R, is C,_4 alkyl radical and Ry represents a |
Ci-4 fluoroalkyl radical prcvided that when X is ©
25 and R3 is pentafluorocethyl, R; cannot be hydrogen,
. cycloalkyl, or l-methylethyl and further provided
/ _that when X is NH and R, is furyl, R; cannot be
' pentafluoroethyl and when X is NH and R; is tri-
fluoromethyl R; cannot be methyl or l-ethylpropyl.
30 2. Compositions of Claim 1 wherein R, is
| alkyl, Cy_s. C '
3. Compositions of Claim 2 wherein R, is
alkyl, Cao.,
4. Compositions of Claim 1 wherein X is
35 oxygen. | |



C2- 19. Method of Claim 16 wherein X is oxygen. 25 20. Met hod
of Im19 wherein [err] is alkyl, Ca-4- 21. ' erein
[ As a trifluoronethyl radical. 22. Method of Claim 16 wherein X is NH
30 7 S _ 23. Method-of Claim22 wherein | HmH mrr] 24. -
Met hod of Claim 16 wherein [err] is a n-butyl raﬁmu”lmmll H d of C &iym
16 wherein [err] is 35 2-met hyl propyl. ~ 26.*Methdd d&f & atm 16 )
wherein [err] is a n-propyl radical. 27 UiPhod of O aim 16 wherein [err]
is trifluoronmethyl. 5 28. Method of Claim 16 wherein [err] is a
het erocyclic radi cal mherqindgaigyg [ A d 1S, 19X Y, L X dS . 29.
Met hod of Cl aim_16 \/\hereif_’n R Is et 1153109, 30. ﬁ%:“%%&%%&%% wher ei n
R is di fluor HyIFZiG- 31. A nethod for controlling undesirable

plants substantially as desciodmpbsitiidies b@aMlan BUherdiPeesSis fHr the

preparation of
OR2 20
5

10 -

t?.‘iﬂg%triotmlétt‘?glpizpa%’iiccgln.e of the formula [err] 15 R20

7. Compositions of Claim 1 wherein X is NH.

8. Compositions of Claim 7 wherein R, is

9. Compositions of Claim 1 wherein R, is a
n-butyl radical. - _
10. Compositions of Claim 1 wherein R, is a

2-methylpropyl.

11. Compositions of Claim 1 wherein R; is a

n-propyl radical.

15

20

25

12. Compositions of Claim 1 wherein Rz is
trifluoromethyl. ' o

13. The compositions of Claim 1 wherein R,
is a heterocyclic radical wherein the hetero atom is
oxygen and X is NH. . ' '
o 14." The compositions of Claim 1 wherein R,
.is ethyl. a '

15. The compositions of Claim 1 wherein Rg
is difluoromethyl.

16. A method for controlling undesirable
plants which comprises applying to the locus thereof
a herbicidally effective amount of a compound having

the formula

30




m%erein Xis NH [err] is selected fromthe group consisting of | ower
-‘al kyl , phenyl, al koxyal kyl, benzyl oxynet hyl . alk kyl ,
het er ocyclic and | ower, alkyl 25 substituted heterocyclic radicals havj

3-6 atons in the ring with 1-3 of the atons sel ec r ﬂ rr]

al ky| sradical and [err] represents a [err] fl uoroiﬂﬂ““lum ﬂn u> ﬁw ded
that when [err] is furyl, [err] cannot be pentafl udroéthyl *and mﬁen[err]
tri-fluoronethyl 30 R cannot be nmethyl or 1-ethylpropyl, which conprlses

reacting a 3-ketoester of the formula [erhikMAth an aldehyde [err]CHO in
the liquid phase in an aprotic solvent in the presence of an effective

arount or (i ber! S dh & S AN Al LA S R A Cd esmw' NG 4 & the

above 35 fornul a n-contacting the pyran mn h. ;aseous

ammoni a. 33. The B o‘csesiﬁkﬁc'adalfrﬁw e rET R r@n%kﬁ%‘t'?% b R¥

sel ected from t etyqusdrfuyian gyl er:mak&meﬂwmohm&xwyl 34. The
process of Caim33 in which the te eraturﬁ?ly the reaction is from/[err]

up to the refd ux beagydrxymerEnyt. t ALY HERA QP PicYloalkyl, andgheterps
process of Cai ac\/\/@aaabalkhaaamﬁyns efamxmerndlm aaing) wathi 9-8rom 0. 1

Ec’a.lmosé‘e%%ﬁ“tﬁir%e” o 5EPBR op4cEeRoBERn Grand ot R & ok B B ofhi m 32
10 substanti al | y seded¢edr foeu thetbeoﬁnamgmiﬁstﬁﬂg 0f/1Qﬂ§#p@dﬁdlofPhheyl-
formula [err] alkoxyalkyl, benzyloxymethyl, alkylthioalkyl, cycloalkyl,
10 heterocyclic ;nd lower alkyl substitufi_ﬂ_ heteroéyclic
. radicals having 3-6 atoms in the ring
A with 1-3 atoms selected from O and S; R, is a C;_q
alkyl radical and R; represents a C;., fluorocalkyl
radical provided that when X is O and R; is penta-
15  fluoroethyl, R; cannot be hydrogen, cycloalkyl, or
l-methylethyl and further provided that when X is NH
and R; is furyl, R3 cannot be pentafluoroethyl and
when X is NH and R; is trifluoromethyl R, cannot be
methyl or l-ethylpropyl.

o 20 17. Method of Claim 16 wherein R, is alkyl,
> Ci-s-. ' '
18. Method of Claim 17 wherein R; is alkyl,
Co—s- ' _
: 19. Method of Claim 16 wherein X is oxygen.
N 25 _ 20. Method of Claim 19 wherein R, is alkyl,
Ca— s -

21. Method of Claim 20 wherein R; is a
trifluoromethyl radical. _
22. Method of Claim 16 wherein X is NH.
30 23. Method of Claim 22 wherein R, is alkyl,
Cowa- _ |
24. Method of Claim 16 wherein R; is a

n-butyl radical.
25. Method of Claim 16 wherein R; is

35 2-methylpropyl.



15 wherein X is selected fromO0 or NH, _[err]'is selected fran the 20
gro consi sting of branched-chain |ower alkyl,_ alkoxyal kyl, _ R
be oxymet hyl , al kyl t hi oal kyl, and cycloalkyl R2is a [err] al kyl

e e v

ra | -and R3 represents a [err] fluoroal kyl hat when X
S and R3 is pentafluoroethyl, [err] cannot be “, umnmn m

1-met hyl et hyl and further provided 25 t hat when and [e
trvzluornethyl [err] cannot be 1- ethy%ﬁ opyI 38. A conpound accordlng
aim 37 wherein Rl is 2-nethyl propyl. A conpound according to

Cl ai m 38 wherein [&r]M3phed ¢fi ’r‘El’dPo t‘h@ﬁ‘c’tﬂ) R ¥ conpriArPYlas clai med

I n Cl ai m3ddighstantially as described in the Exanples.
27. Method of Claim 16 wherein Ry is trifluoromethyl.
S 28. Method of Claim 16 wherein R, is a heterocyclic
radical wherein the hetero atom is oxygen and X is NH.
 29. Method of Claim 16 wherein R, is ethyl.

— 30. The method of Claim 16 wherein R4 is

di .fluoromethyl. _
10 31. A method for'controiiing undesirable plahts
substantially -as ‘described in the Examples. | |
32. A process for the preparation of a substituted

‘-

piperidine of the formula

15
Ox ..
'.',C
R,0
) - R
20 OH OH

wherein X is NH, R; 1s selected from the group consisting
of lower alkyl, phenyl, elkoxyalkyl, benzyloxymethyl,
‘alkylthioalkyl, cycloalkyl, heterocyclic and lower alkyl
25% subst;tdé%} heterocycl:ic redicals having
3-6 atoms in the ring with 1-3 of the atoms selected from
O and S, R, is G- 4alkyl radical and R, represents a C, |,
fluoroalkyl radxcal provxded that when R, is furyl, R3,
. cannot be pentafluoroethyl and when R 31s tri-fluoromethyl
3u R lcannot be methyl or 1- ethylpropyl ~which comprises reacting
a 3-ketoester of the formula R3 . Co. CH2 . Co. O Rz
] _with an aldehyde Rl CHO in the Liquid'phage in an aprotic
! solvent in the presence of an effective amount of piperidine
as a cata;YSt to'fOtm a pyran corresponding to tﬁe_abové
35 formula where X is O, and then contacting tlie pyran with
gaseous ammonia. ' )
_ 33. The process of Claim 32 wherein “he 'éprotic
solvent is selected from tetrahydrofuran,methylene chloride

and toluene.
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34. The process of Claim 33 in which the temperature’
of the reaction is from 40°C up to the reflux temperatﬁre
of the liquid phase.

5 | 35. 'The pracess of Claim 32 wherein the amount
of piperidine catalyst is from 0.1 to 1.0 weight percent |

of the liquid phase.
- 36. The process as claimed in Claim 32 for the

preparation of a compound of the formula given in Claim 32
10 substantially as described in the Examples.
37. A compound of the formula '

R, H
H H
G\ L
> X
OR
15 R,O 2
R; X RJ
OH OoH

wherein X is selected from O or NH, R, is selected from the
20 group consisting of branched-chain lower alkyl, alkoxyalkyl,
‘benzyloxymethyl, alkylthicalkyl, and cycloalkyl, R; is a
P Ci-q4 alkyl radical and R4 represents a C)-4 flubroalkyl radical ,
~—— provided that when X is O and R3 is pentafluorcethyl, R
cannot be cycloalkyl or l-methylethyl and further provided
25 that when X is NH and R3 is trifluoromethyl R1 cannot be
l-ethylpropyl.
38. A compound according to Claim 37 wherein
R;y is 2-methyipropyl.
39. A compound according to Claim 38 wherein R.3

30 is trifluoromethyl.
40. A compound as claimed in Claim 37

substantially as described in the Examples.




