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"~ (71) We, EI DU PONT NEMOURS AND COMPANY, a corporation

~ organized and existing under the laws of the State of Delaware, located at

" Wilmington, State of Delaware, United States of America, do hereby declare the

PO invention, for which we pray that a patent may be granted to us, and the methodby -
5 - which it is to be performed, to be particularly described in and by the following -5

o statement:— - .
= ' The invention relates to s-triazine herbicices, more particularly to a novel
s , o " class of 6-amino-s-triazinedione derivatives and their use as herbicides. _
e _ - Neumayer et al., “Pesticides”, Chemical Week, April 12 and 26, 1969, lists '
' ' 10 several commercial and experimentel s-triazine herbicides. Among these are two i0:

well-known products, atrazine and simazine:

Patents 3,505, 323 and '3, 50328575 b
-hydro-g-triazones of fo.rr'rul"éﬁlwa% cﬁ

o o

- CHChp Nﬂ/cog ' SN o
.'(' .. Atrazine Simazine
{ e ) . . .
. ) " Luckenbaugh U.S. Patents 3,505,323 and 3,505,057 teach a class of tetra- =~
15 hydro-s-triazones of formula A below, and their use as herbicides. German Offen- 15
' legungsschrift 1,962,797 discloses a class of s-triazinones of formula B, below, and
' ' . their use as herbicides. ce
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1, 435,
X=S or

585 . 2 &S or O
0 X=hal ogen R, R2 and R err]=H or_ al kyl

Y=H;
104, 1
cycl od
J1.s0-""t

T err

hat-eger—eatkyt—etc—Rand R err]-al Kyl 5 - n= or[err] Chem Ber.
1606 (1971) relates to -the-preparation of s-triazinethiones by .
ondensati on of ethoxycarbonyl isothiocyanate with am dines, isoureasff\
hi our eas, -and guanidi nes: 10 . where X is, inter alia, L " o

JHerr])N-, (Cerr]Herr]CHerr])N ‘or (Jerr]Herr]_N’ 5.

e 10 Gne aspecty of  bur invention provi desl.&6#8bunds of the formila ]

V\hé’l“él'
of- 3.t

n Rlerr{—Fs—setrecred.from (a) alkyl of+2 to 8 carben atonms, al kenyl

:of 4.1

0 6 carbon agages0l1l5 - al kynyl of (3Xe8080car bon atons, cycl oal kyl
0o 8 carbon. a?(emlogeoycl oal kenyl .of & -B‘&thﬁn‘g ’é"gf‘ffgﬁ(ygt oms, ot i

4

~ cyel 0@ kyl met hyl - -o¥=H, kadpganalkyhel- at oms, cycl oal kenyl:methyl ~of+6 to 9. ° - -
- carbonl atoms, bi cy&®PYLKAYor bi cycl oal kenyl of "7 to 10 carbofi' atons and 5.

“bieycl

Ctrimeffyl - cycl ohexyl Cheand &eﬂ%ﬁ@@@7%

élra)tgg above al kyl ;@ﬂgﬂ;{%ﬁ%ﬁ&@%&@

one-al
-ehlori
'25.-25°

e §

t-hyl “or bicycl oal kenyl net Q%Ill ﬁ%&spgéopar%&oncg.& ganzi_n%E ‘g}g%by; .
loa "P'E’wo nlefyr%?%g% amled%nﬁf)';vu rr%tlsﬁg/l'.t hi o
ethylthio g ove cycl-oal'kyl - groups 'substituted with
kyl.. group of 2 t.o-4 carbon atons, .1 os 2 nethyl” groups, ‘1, or.2: -

he or bronine atons, one nethoxy or wehg 25 ethoxy group; and .
(d) wherein Qis hydrogen,- fi-tiorinel. dalorine, broni-ne, alkyl of 1 -

dal kyl

.t0.4 carbon atons, al koxy or alkylthiio: of® | ¥t f 2 carbon. atons, nitro or .a
triflugronmethyl ~group; .30 - Y:-i§-hydrogen, chlorine or- nethyl; and Z:is .
hydrogen .or . chd or i Neher® X &, el uig€Q,H, Ny (CHLCH,) M- 3r (GHaN—at ons ‘or a - 10 -
cation]sel ect ed - from N@se agpeat, of jour inventiop jprovideserpndsefcthel far@ity | armoni um

Rerr]

1i s hydrogen, nmethyl or ethyl; 35 ~ yRerr] is alkyl of 1 to.4

cat.bonlatons, . al kenyl of 3 to 4 carbon atquh,, alkynyl.of -3-or..4 35 carbon

“at ons;,
- sulfur,

4or methoxy; and X is oxy-ge_'n".d.'r".,s_ulaf ur X ;yap_vi.'_d'e(dl) t hat :when X'is -
;| -nei ther R2 nor "R3 i's hydrogen. Tk Knvegrion alsoe:inctudes certain

- met.hodg for  meking the above 6-anifio--40 ™ triazi-nedi-ones, ~use of -the
“6-"am ndtri azi nedi ongs t.0 control undesired vegetation, 40 and her bi ci dal,

cofposilt i ons .cont ai RI0gIdcRA fRmAE] 461 bf Aoisredbn aess, alkeayl of 3 ok wa'rbgnﬁw
cofrpounds of figr nul dkyhyldfdrtes Ryrbonsatery yiclagikybo g{

pf 75t
1,435,
Supst i

e
£ éo%caéigwwwg wgg‘g spal-kyl
. - 3 alkenylme T
15 Chebon e g o oot G G m o2
585ugs . bicc)"cloa kylmethyl or bicycloatkenylmethyl of 8 to 11 carbon atoms, trimethyl- - 3 .=*- -
tiut €8 wl t h-ongclome VLmﬂfe&hméthﬁb&rdh]:xyl;RS and R4 are neth nd X.i.s

5 -

" . ethylthio group;

A
' Okygen or.-° 20 - (b) the above alkyl groups substituted with one methoxy, ethoxy, %ethyla-uo or - 26

* (c) the above cycloalkyl groups substituted with ore alkyl group of 2 to 4 carbon
ga)m:, lor2 mZthyl gl%u%s, 1 or 2 chlorine or bromine atoms, one me;hoxy or one .
.~ ecthoxy group; and P

ghigrg;%rogen, fluorine, chlorine; bromine, alkyl of 1 to 4 carbon atoms, alkoxy or

alkylthio of 1 to 2 carbon atoms, nitro or a trifluoromethy! group; - o 20
30 Y is hydrogen, chlorine or methyl; and _ .

i n or chlorine; o )
;lll:?s}l‘:{'(c’irr%gg;h; alkyl of 1 to 3 carbon atoms or a cation selected from Na*,_ Lx*, K*,. N

‘ ' ' (Ca/2)*, ammonium and dim%thlylammonium; ‘ ' |
' is hyd n, methyl or ethyl; - : _ : )
%i :ss ;}{(y{%gfel to 4 ca¥bon atoms, alkenyl of 3 to 4 carbon atoms, a!kynyl of3ord o :?5
* carbon atoms, or lq_xethoxy; and _ . :
X is oxygen or sulfur; ) _ .
prolvide)égthat when X is sulfur, neither R, nor R, is hydrogen. e 6.ami
" The invention also includes certain methods for making the above 6-amino- ©
- triazinediones, use of the 6-amirotriazinediones to control urgdesnred vegetation,
and herbicidal compositions containing the 6-aminotriazinediones. 6 carb :
" Preferred are those compounds of formula I where R, is alkyl of 3 to 6 carbon
atoms, cycloalkyl of S to 8 carbon atoms, or cyclpalkyl of 5 to 8 carbon atoms

35




sulfur. Mre preferred are those conpounds of formula | where Rerr] is

cycl opentyl, nethyl cycl opentyl cycl ohexyl or nethycycl ohexyl; R2, R err]

: Sd—trt-€ ...,L..y:, ard—XTS oxygen. nbst preferred are the follow ng -
two c( rrpounds o | 3-cycl opentyl -1 - net hyl

- 6-di fet hyl ami no-s=t. i azi ne- 2, 4(1H, 3H)-di one. 10 The conpounds. of for rrul
[ .may {be made by t he processes described and exerrpl i fied hereirnafter: The

S first{mdthod to be desciibed starts with cyanani de and i nvol ves reaction
steps{l to 5 shown belbow (1) . H[ er F339,585 + CH[err]OCC[err] CHROCNHCR
2. DA

o 19

15 Ridrr]2 NH (3) substltuteél-‘i[“érqnf&twmﬁwﬂﬁwa‘a}g%% C NR[ err] R4 6
£ 7.0.-4 0 NH sulfur, ore p d are thosermpounds DF BribIR] whdde R, is cyclopentyl,

- CHerr] 0CN-C NR3 oy 310 cyclot@kﬁ ﬁnmmm}ﬁ; Ry, Byand Ryare methyl and

.R28x )91soeyg’e}1 err] [ d U I
S RZ{err] (Cormound Masheie mﬁhmﬁ ﬁmﬁ (A ‘.’51'Z§mmydlanemd 4 .
Lk 435" 85 ' 3-cy(c:lg eﬁly. --mett): 1-6 -dlmethylamlno-s-t'ml he2 AQH,3kptdione. . .

0. -N-C-NHR[err] ‘Ty ?i ( (¥I—|[err]OC-I\I-C-NR'[err]R[err] + R[err]NCS

: CH30C— \-ANR] er 1] R[ eSynthesfsey the qoew er.r ARQUEREy knBEcBIeR desciitedall f ur
and 5whereini @ err], féd mﬁl L’ ]hgag%as lS’?e\’/l ()e‘llj\g}l y defined, Ris 10
“hydroggn or al'kyl demplfisd Foe @Jlb@deeémed Rads With ¢yheamigegnd lW‘VF{'éP?‘P“
limted to al kyl, Ridpgnrtd 5Isﬁo\tnhaélmp.art of Rerr] limted to nethyl

-ethyl ,{M s al'kal i metal, and. Qs chlori e br omigle; iodide or 0 .
-0-S-OR.2-.0 10° ¢ - The process of prepgration af methyl cyanocarbamate
(conpogind 3) from. 2%y cyananmie_(:nmmmm:l}’)cmﬂﬁ‘ﬁé@myl chl orofornate

.(corrpoumd 2) is. de§cr| ed in- Tl o 2 | ;

-7

15 - (@ . .CHOCNHCN + R:,Q—»CH;OCIl*I—CN-_ 15
IR R o RY '

—

(@ . - CHOC—N—CN«+ R,_R4NH - CH,QC——F—_—C—NRJRA_ N

ST T o

B B . "
S @ CH,OC—N—C—NR,R. + R,Nco CH,OC—T—C—NR,R.
L e Ry T :
T - - L o g-ﬂ-—uun, c RGN

' __(5)'" cu,or'_'.—rf'—c,—_masn4 + Mog— )\ )\“"sh

.........

(compound 1 wherem X is oxygen _
. and R, is alkyl) 20




U S. Patent 3,657,443 (Equation 1) The preferred nodes of effecting each of
the reactions of Equations 2-5 will now be discussed in turn. Percentages
and—partsare by Wergnt. 15- An-aqueous solution of the sodium salt

of coifpound 3, containing from215 to 15 35%°f 3, preferably 20 to 30% is

. reactd
- prefer
- exanpl:

d at 10'to 70[err]C., preferably 25 to 45[err]C., wth 0.9 to 1.4,
ably-1.0 to 1.2, nol ecul ar _equi'val ents of an al kyl ating agent 4 (for
e, dinethyl sulfate) durlng a period of 2 to 16 hours, preferably 4

to\8/Mour s (Equatioh 2). As the reaction I#368%eds a second phase of

conpoy
Ltinmel t

nd5 2077 forns.. After the reaction has proceeded fog the. desrred
he upper |ayer of 20 conpound 5, whi.ch corit'ains sone yater, is -

-separdted and the lower - aquequs | ager i s :contacted. vvr(xh aN-oC-gdHR; sol vent :
_selectled, from nethyl ene chldridel dichlor riclt enzene, - '
tol uede and xylene; t@b he??éﬂ%"rﬁ TSR el + &H& o&gll "I'N_Lﬁ?'fr@t{é (or alkyl

- .chl orwes br oni des or -adi des)r

can be  used- i.nstead. of pjr,rrethyl 25

_sul f.atie, 't he suf fates. bei. ng pref erred f or -econoni c.reasons.

extract and the upper |ayer are anal yz&4 for corrpéimd 5 by gas |

|t ogr aphy. and added to an aqueous sol ution cont a| ning 15 to 75%

'preferably 25 to 50% of  the hydrochl ori ge or sulfa,t )‘(f)f compound. '6;

'-.'.'pref eriabl y the sul fate: (Equat iran 3)9 T?Té‘“'i‘?bl e rati oV

conpo

f Nam,ne salt _to )
nd 5 can be froml. to 30@) g ‘ﬁ"c’d‘fs@f e*r%‘ﬁly 01)\5. /2.5:1. The .~

adti'on sol vent used (e.g. toluen s Temwed 3@ bx it her azeotropic

le distillation, dependi ng on the-boiling poi nf The resi dual

'-aqueo s m xture is ther agitated for from 3.t c&hﬂmb%‘f s,ha,gm@@,stsglfu, and

140[ er:
“requir
. _reacti
- ‘guani -d
piocee
Ctorlih
©fGrmat
_40
St act
\drstll

(BY..T enbvi ng coMpOUrS atent 363743 154 50

dlstrl

sexposu

r]C, ferably 85 to 95[err]C (Equatlon BR,aﬂg arealltyrrperatures

shorte rres and vi ¢é ver o resultl ng 5
n mass cont zrié‘ﬂ@s %‘g HLAT aar{ %‘anll _
ne as.vel | aﬁetw’! roeafhy 'qpamﬁm ,ana is émeh Ads Mdie or -

di ng with the reaction of corrpound "7 with corrpound 8it is-. advr sabl e

erate the free bases and renbve, the @xcess ‘conpound 6 to prevent the

40 present, as detern ned by .gas crﬂomat ogr aphi ¢ anal yses, and

ing wi an.organi.c sol Vent sch Ien chloride, wed by N
1o o 10 ARt o el el Sl e "

ation.or by st rTrhp rcdnmddesanf eﬁcremge saf dktreacuénsroéEmaddnsr?g—baﬂe to

figrm the freegam ndoviditcasgdin f °F§ paffsears 8
rfef atively unsfabl g54/rb;lgaau°°us °Iut 5? ff((:)%%l ° am I}mm 51@t‘s)e and15
-’f;ends t o deconpose wifhtom tond, mfefaﬂ)ﬁrp(maIlngmbléd:lﬁdtbﬁﬁmﬂm alhllay”lh gmgent _
tfadte o decorrposr t |(fm exagnpie, rdem t9 cblrrmg@rmhoc!of 1§ hurs, blb'drteS
' Ther ef or €, 5 en for%m ﬁ gé)geéa 1 n Egcgc%@d%d{?or agisz%ﬁﬁnlﬂr f OI‘
-stripping from wat CombpbundS d 1&! Cvﬁleil%%e@aré{é’é?dﬁunﬂﬁ ueBﬁ SUN he
. operat{on as rapi dInyccmacnﬂsﬁlhtﬂnmrga’ﬁhesoabm\se!edasfwmtmmw:muemuddd;lrdiz:hio d-at I on
procedlre can be.o diclene, benzen el '“eﬂe idelugye '&Bﬂ%?"ﬁdd@@ %ﬂit 1 is
~préferfed to garrys stgﬁfga' Wptead of dimgt

flﬁi ik g'dﬂ IR
e of corrpoun h&%xf}a@éa engg? Ulagerd ﬁ% CEEE compound 5 by gas

chromatography and added to an aqueous solution containing 15 to 75%,
preferably 25 to 50%; of the hydrochlorlde or sulfate of compound 6, preferably the
: sulfate (Equation 3) The mole ratio of amine salt to compound 5 can be from 1to

- 30 3:1, preferably 1.5 to 2.5:1. The extraction solvent used (e.g. toluene).is removed 30

. by ‘either azeotropic or. simple distillation, depending on the boiling point. The
residual aqueous mixture is then agitated for from 3 to 10 hours at 50 to 110°C,,
preferably 85 to 95°C. (Equatlon 3). Higher temperaturea require qhorter reactlon
times and vice versa.

35 . The resulting reaction mass contains compound 7 and by-product trisub- 35
stituted guanidine as well as unreacted co ;ound 6, all present as salts. Before '
rroceedmg with the reaction of compound 7 with co'npound 8 it is advisable to

iberate the free bases and remove the excess compound 6 to prevent the

. formation of by-product ureas. This operation can be effected- by adding 50%

40 aqueous sodium hydroxide equivalent to the amount of compounds 6 and 7 40 -
present, as determined by gas chromatographic analyses, and extracting with an '
organic solvent such as methylene chloride, followed by distilling a portion of the
organic solvent to remove excess compound 6 or by removing compound 6

on of by-product ureas. This: opergfignqogan be effected by adding 50%
-] aqueous sodi um hydroxi-de equival ent jo the anount .of corrpounds : and B

he aq ueous solution by -



high pHis reduced to a mnimum This is acconplished bv addi ng agueous
al kali metal hydroxide to the product fromreaction 3 in a pipe-line

—f-eactpr—or—by TUunm Iy the product and the alkali netal hydroxide into a
~smal | jagitated vessel with a short 15 15 hol dup time, fromO to 10
mihut'es, preferably 0 to 2 minutes. If the.concentration of amine salt us
Lis su“h t hat . sodi um.sal .precipi. tates duri ng ‘this neutralization addi tion '
- tnat er|{ nust be added to maintain this.salt in solution, The overflow from
‘this/Vessel is Sed tora distillation col i#&Brared under- vacuum Fhe——3

~colunh i s heat'ed bygifce@ei:oid Rt 3000k BIRicht dROldRlor 6PHR fth aiderv@dser - ane -
taken}off as 20. 2(hfl't2r@%§st dd«ﬁﬂglﬁ%akatge’o(nﬂ:tetgead:)neamhrhﬁe Wufeggwmls 1sprletctr|ed)n of

.7 conpodind 7 and t r-i sCdyepound,f dsgre m*ﬂms le saprv%bmo fﬁm‘é}fﬁ '
~ whichithe col ym ¢ rat%?‘gg% onpEe e ‘Lfgmﬁ’ﬁ Ent on5

. the nature of %o ¢ conpd ecuﬁaﬁl idnl 6 .pahgrrsa“ae&ﬂd SO
-t hat . he t enper aI urie adfantageous eeahsd o Vahmmeridjtmperﬁ)rmohe op&atiin as. rapldtyva;r o
- 50[ erf] C. This neceesss lette co uatlon :
 appr ofi mat el y@0[ er ¢, é%gg)‘ﬁ’gmﬁ g;g é%:cgma haé’rgated 10
-at. a pressure of “25:44@ tWeQ of ¢ ad 2 mgvm fhi€ammount

- of stéamfed to thehhmpFosmadé"eﬂ It:ea mnhmnm T‘ﬁa adg aosmbsicosuckddidnabudohealmiDunt

_of viafler taken over G °i‘§‘ H‘Ieé“?ii‘P 504 of
. the. wgight -of 4 he" r ;%mc “Eﬁabmft e’“t o p AT égt(fﬁs f.rdf.
- the above dr stl 1 atb%xﬁéﬁm is Bich that m dusmgrummeatrm igh a pH .
of 5 tto 7 by the coandltmn@lu@tadmstthe@dd@ftomatnltmthsmdtlhuscplu:thnr'l‘ r:rtﬂomﬁ@m c '

~agid; sulfur|(:|sp OZP ni

‘neutralized sehutio sm‘g ﬁiésﬁéﬂi%f A s(‘i @Xﬁ eﬂfp The0
35 cgncentrati on -Welahidde p@m; ttolpN th strengt 0. he salt so utlon of -

_coenpoynd -6, base and aﬂledcosdlhlmmmﬂsﬂemmwy@dlum cambep egatebars ngmersys aralnd t'he

- anount Of concentra ? nons re sel ﬁg&ttg?som tur fee’a‘i‘é‘}he c %\Frirsel:l%@t on,
- The tgnperat upe of E¥l S0oeOAL b ess:taemwfga Jﬁ’ﬁga & fr aa &hab %

t imately
preferjably 25 to. 353t before abidi ng?ﬂhb ﬁfstlcSCl'hé tol@gmh R@pdrated avwpressura of 25 to 300
©‘¢onti Nuous- type coolneTof Pférahb nﬁ’@mﬁe#mg?\t OfS;m &@to hobot o th
‘neutral i zati-on vess f 1s e bt gsgmg;é;}; h‘]{’e‘w%‘t@ "
a Lot Pefre suc enzene oro enzene

{ ot uene or _xyl eng, tol'uenmuomsﬁroaf dier abdve Hiktﬁlaﬁmmtfeebintsalhmmnmnladdehl :shoul d

\pe ‘sufficient ‘to di Q’@F dtalﬁé r§ tOchbfx: tmllogs °|l hel‘b%‘
Endtaly The vor nBERBE el SRR o
- ithe; wej ght . of 3§0rrpo anaew epblﬂl tﬁ’eﬂ“ﬁﬂ 8 of b SYhutiofof

cpﬁpou-d 8 whi-ch i sbat aind hicdnalutiossa keinplopaiu mth emewmm %stmdlﬂﬁ%nqnnebérabl y

gfz’to 989% of the cegnsent '@E@hY"thMO v é’e on; & and
o000 ad vt oriG B8 R B A S %i;oeoﬁ

{fhe tepperatuyg is &owling BlenR ra;zatmi veSsebi nerr , pre era {0 35 err]C4°‘_
by ext: prnal .5 50 - Rea ctmzxo«bism o m‘EHéav(paapatmg:a mikdlire lobthelahowadbnasandaqol dly-

.as heal can be’ rem%%"t%‘c of so éﬁ% E'Q“FFR:% ss‘ lléa'rétgsp%"f%ﬁﬁ |nued-
e ks ST o et AL D AR s (e e -
-neut ral+zi ng- qprrpouwdw?udia&héoee‘ght doflpodnld 7apredeht ©il @& sofutisp.dl um sal t-
i s now pr €sent:, suffl cA'e %f‘ lgé t%z{@kn)ldeﬁ WCMdehM@mlgﬁblewvalqm tof feto
d agita

: L C ﬂt u S erls nOW
‘redctibn is all ovved SehLing suﬁé‘%‘#@!

it -
conpl ef e until™ Ghathineaal %k Etﬁc' ﬁa%as LB B extortd S 40
requirgs -an ad@ll t | o&onngrmh@éaushctaddnﬂonhmmdh asM]ﬁdijr oticat e reﬁqudau ffdintkinand

‘the: agpeous causti cthe desired tempcf@&'ﬁe iaﬂ'%:? tt‘meﬁw%smhloéwtrh BpH of -
salt

“the reaction nmass i Wq-:g ,uum_ ?‘wg‘: E dde 'r| ng 1
to 4 hours, prefer alifhive i @nagtaﬂm&o n@imlé Ok 48 mam,gs -

t hen C()I’l.t | nue§5 unt i tonipiee juritil tle plhb@fltlh qoeuus sahutfons i Inearly constant, Thns requires an 35
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ation is co ete t he vacuum i s .broken and 4700 parts- of 10 - .
€ and 470 parts .of cycl ohexyl - i socykeblt €. (appr.oxi mat el y "90% of the

br et I Cal am)Llntl\)l ﬁrle a%gc gpe%t?'l pedugee glgr%;rlozedtnagll l |2E)(?f-lt3msd%pg 50% |

P . S mp ]26——129°- :

i- Ethvl- 3- cyclohexyl 6 dlmethylammo s - triazine - 24(IH JH) - dione, .
45 nY; 1.52.79 ; ) s _

R ls9propy1 -3- cyclohcxyl - 6 dlmethylammo - 5 - triazine - 24(IH 3H) S

e dione

l- Methyl -3- cyclohexyl - 6 (N butyl N methylammo) 5 - tnazmc -
-2,4(1H,3H) - dione - - .

5()" 1 - Methy! - 3 - cyclohexyl - 6 (N al]yl - N methylammo) -5- triazine - 50
: 2,4(1H,3H) - dione :

i~ Methyl -3 - cyclohcxyl 6 - (N propatgyl N mefhyldmmo) s- tnazme-
2,4(1H,3H) - dione

, 1- Mcthyl - 3 - ¢yclohexyl - 6 - (N methoxy N mcthylammo) 5 - tnazmc-' :
55 2,4(1H, 3H) dione _ . .55




sodi um hydr oxi de equi valent to the anbunt of sulfuric acid used in
neutralizing the still bottons I s added during one-half hour while the

terperattre—t+s—tratrntarned—at—30ferri—by extermal cooling. 15 The
reactiion is allowed to continue for an additional 3 hours until the pH 15
. becongs nearly constant at 8.8. The terrperature is adjusted to 34 and
. mai ntai ned for 10 mnutes after whi ch tire - the agrtator |.s t ur ned. of f -and
the tayers allowed to separate. The |lower aqueous layer is renoved and the’
to__I\u_e','e | ayer igs di Stidled at 100 nmof Hg3ssdsi | a. ciear distillate is. 10
-obt ai fed. 20 . D methyl'lam ne (375 parts) TS sparged Anto the.resi due
. whilelthe tenperatire is 20 maintai rTéHedU (Gomtiued)- by ext ernal - cooli:ng. .
*-Then -15: 9 parts of “1a M&aHGISOL bfdchBxypl 6 ShslbamRb Lo Xirfind 1 - m&hﬁmharﬁ added
“wi'th good agitation. Hhma,rre@cziowms ‘sli‘ghtliy exothernic and-t

_ terrperlature I ncr ea es nu es ‘to 321 &e, reaction is allowed to o
--_contrr(_tge for gn addit¥ %}1)—% Z?&fg%ﬁ’_ metwWRmng 5. <tipfiR 45thio - .5
_concenltrated-at- 100 m untll‘ parts -of. t.ol uene-have- been: 1emoved.
25 Watier (1900 par tls—)Mr:@yiaoﬁjedn afidordptenyl) + 6t idiwethylandnud § fitriagineing © thié ol uene ’
“renovgl is. conplete. YéflEh3MadioneoPer REEA2U8 returned to'the still. pot via~
a_watdr separator. jl s opl err WARRAY- |-
" preeci.di tation of tr%eti%r%’glu%:?&%sbg%ﬁp? &Qe&’%éﬁéo d?ﬁggeﬁtéiglal g((lﬁgﬁ.%
filtrdtion and drled to e 745 parts (45.3% 30 -based on :conpound 3) of
- conpoynd 11 &K erri'= ghéx?‘f"”‘lﬁ{"eﬁrﬁ“’i‘ﬁé‘?!’ﬁ’!‘% s - tgrine-4 - tigq - AHGHEH) The 10
aqueous filtrate can’ be' recycled to.]essen. | oss of : product 1. AN
~alterdative isol at ilonMefhyk © ApqRRdhodbbrdy)ong t hﬁneamuﬂﬁw $O0ltidzingn 4 SRS
foll oWs: The aqueous RAEHRID -fdienn t he ‘distillation i's heated to 60] err]
"I-'jhi-SiresuItsrnthe-ormalono - g
layer.iis separatedgf r gga:hfife Inthesis &W&Eyl@'ﬂ-m@%%hkﬁw&%amxheﬂ’w Qﬁﬁétﬁylphase :
anmountls to .1Q40 part sansigidlo cttiyltarbéfmate (Bguagiasi B Of corrpoun 1 The wat ens
'phase contains 77 arAsoleﬁorcd © sk telﬂalta?ﬁaacawpﬁedrneﬁgﬂmp gde B
:Gm durmg

ST e Lo oot P RS e

5* ”' dzi nedi‘ones -afdaiv rue tioh Acofiitled R a:’ih at?ﬁgol‘gw'
: N- (N-subst i t ugged thbﬁmykhe(ﬁﬂ bdtbmﬁsaibbmydtad‘klat N5.-ThE tesnplosagurt istngpdtaibed 40 20

l kyl ciar bamat e by athie° gtt;gu@o §g The reaction mleure is worked up as in Exam le
out (gg

_ tx (i azine s 2 4( 1 u‘atnSﬁsqgﬁnd p1;] descr o&?ogmlxke'thtﬁﬁ b&ﬁpcuné’s of tlﬁs}&ﬁwlve@hﬁi(yl 6 .
Vdi et Ryt anizso- - ﬁ!here isaglifure - 2, 4('1H,3H) - di ore; 45 25

s 279 .- Equation 1b: The melhoxycarbonylguamdmc derivative 7b reacts wrth aniso-
2{ ef BF , ] cya ﬁ mert solvept ’EE égﬁrhy(?rofur n) at gbout foom -
\ J5{’ '-'-SODr Opy g per'ﬁi\% :ﬁ Gt Tt hé m thox;k gryidie- -
2:4(1 . H, 3H) - di On animid hrs‘mﬁrmedfebi@ ted By evapdiatiod bltt)!é sofvehk -

met hyl-ani no) 30 s - artd fuahemmmﬁc&, il dshlpds recrdstdhnatlon o5 Ohe mtermg_d:atg/rggmw 330 |

- tycl ohpxyt - 6 - (N»ed Wgy, wit ull gv tste R (2b). ¢ 50, .
4 met phan 1dat #E in an “inert Solyent
- 2,4(1H 3H) di one, shch as m}ﬂ)lslr d w§ ﬂl 552{“ tal’ al xrde ydrond@ tW¥dthe N -
: fTEt hyt am no) s - mTefhloﬁaé BEhydrox f 2in) or-pothisie) dnd thdhiktpike heaftd-to effect ohexyl
6 - [N - msﬁhoxycychmnon métchrybmﬂﬂd)to the triazineédhippre /4. Gpmpound 14 can be
: 2 4( lH 3H) > di oneisolated by cooling the reaction mixture and filtering off precipitated /4. If desired, 5 5
; _ - 14 can be further purified by rec_{yshaélgagcggrom an mert solvent {such as ethyl
1O A L acctate)
210 - L . ) R _
: o . ' : Exam le 2 : ’ ' :
L TR Synthe31s of 1- Methyl 3-cyclohexyl- 6-d|methy|ammo-s-tnazme-4—th|o- :
40. - . : 2,4(1H,3H)-dione. 40 -
- o A mlxture of 100 parts of N-methoxycarbonyl-N,N’ N’-tnmethylguamdme as
" prepared in 1B, 89 parts of cyclohexyl isothiocyanate and 0.5 parts of dibutylitin
dilaurate is heated for 8 hours at 70° in 1000 parts of toluere. The clear, yellow
: ~ solution is then heated to reflux and 50 parts of toluene is distilled out. A 12. S-part o
45 - aliquot of 0.5M sedium methoxide in methanol solution is added over a 30-minute . 45
: period, allowing toluene to distil out of the reaction mixture. After the addition is S
complete, additional toluene is distilled out until 500 parts of toluene have been
removed. The reaction mixture is cooled and the resulting pale yellow product, 1-
_ " methyl-3-cyclohexyl-6-dimethylamino-s-triazine-4-thio-2,4(1H,3H)-dione, crystal-
50 lizes. Filtration and drying affords 113 parts of product, m.p. 210—212°, . 50
' The intermediate methyl N-(N-cyclohexylthiocarbamyl-N',N'-dimethylamidino)-
N-methylcarbamate can be isolated by removing the toluene at reduced pressure
and crystalhzmg the crude. solid from ethy! acetate g:vmg the punhed
o intermediate, m.p. 122—123°
55 In some cases it is not necessary to add the base (sodrum methoxnde) to eftect 85




Table 11l (Continued). |- Methyl - 3 - cyclohexyl - 6 - dinmethylamno - s -

triazine- -4 - thro - 2, 4(1 H3H) - dione, mp. 210-212[err] 1 - Methyl - 3
{p—f+ton upucnyr) — 6 —=drmethyfam o 5 - triaZI ne - 4-tnio--

2;4(1H, 3H) dr one, mp. 224- 226

S -, Nethyl - (m- quorophenyI) - 6 - dinethylam no - s -triazine.

- thidg - 2, 4(1H 3H) - diope, :mp. . 204- 20671 - Methyl - - (-sec - butyl )

6.- di rrethylam no -s"- triazine -4 - thio - 2,4(1 H, 3H) - dione 10 I

Mekbylj - 3 - nelqpentyl - 6 - dimethyl ani np43-55§5tr|azrne - 4 - thro -2, 4G4

H3H). -} 10 di ome—t= |v1-,'L||y| =3 (2 —=Tmorbornyr—6—=t rrbtrlyrarrrrlu =S

; tFi azijné - 4 - thio carcll_law‘glﬂr ymple diedire tHo tidzinsrdrthionesdisByrbelopsi s of  Met hyl
"N (NG :
 (Equatii

sul fat
tqu

ycl.ohéxyl car bam)g\ZFm' rly Nhe "ﬁ‘étﬂﬁ)FPmp%Hﬂi‘dFﬁb?e RECREth iR ths ARgrogriate.
ion 4). 15 A solutiion of the
e -salt of 7 as prepared i'n Exarrpl e IDbIesle xed W th- ‘4700 parts. of

. . and 470 part | t d h |
. whi | en!1 heaBH fbs mg?ht jfflngfl gﬁ‘iﬁ)ﬂ Ydlmte gﬁcgﬂ%?fﬁ[ﬁg%gg 'g’gﬁi‘f’ gﬁ Hfg“'éod)g;{qaeoué

cadditi

‘sodi u

hydr oxi de. . The sodr um hydr oxi de. addi.ti~on.i's-continued for an

pnal 3 20 - - 1-4Mgihyd- én( butmfﬁpldﬂmwbameo abduazlltaorﬁs-tthint-ZAtlH%}d The
tenperiature i's maintai A94% BF-

err} .throughout the reaction. The .

. reactijon mxture is oM@ -Up- gRnjin 6ERARNRahiRb t ©- Blaxlﬁe rBL B . 24131y -

\

gk -hyd

a1 f

| 'N-(N-}cl ohex310car banmoylionty mil 208i+2@thy| anidi no).- N-met hyl - - car banmaté i'n . 0

esrre

- about {t he sane Yyi eI ’ % b and 2b egcrr be how to . .make those
* . conpounds of this i e@g g}t‘r l%Soone ?)XZ hylamino - 5 - trxazme -thlo-
25 Equ]atr on..Th: The met oXycar bony| anr d| ne derr vative7b reacts with an
‘i s0- - t!hr ocyanate (14)- Mnthaln-3 nen ¢ flsabptenyl) éﬂéudhnealsytatndhds ahy dfagihe an)uat: about
'roomtherrperatureto 10841513 ggliene) mep 2053060 s toformthej '
et hoxycar bonykal | o- aLe t s I ted b
_. 15 rpm{t {1l $lage &’{ﬁ%&% &HE{% ia?ﬁ I”:TrQ? 8. gh Yy ¥

ti-on of the sol rzg(l 59 - dione,
al I'i zat i on; or the |nterrred| at e. can be 30 used drrectly, wrthout_

ion. in the n )(t %{n%o Q) "net %{qs ﬁ dmhy!ammo s - triazine - 4 - thio -
e pad

carbonylallophan1 t sol vent, (such .as tol uene)

with an al kal-iMémfiaB - eak.aahyd@cmhemdrsommmmw ASribde -NELReXi de
oxi de 26. sodi undfl Hihasdiongninmidl-+H6° mi xture heat ed to effect 35 25

EyCIrz;atron of “compqu t h trrarne n be -
35 i-soj ated by cool ?ngﬂto 2 ‘é’m%ﬁf g gxfhurfe}'yéuﬁ1 °f| [ r%F‘i“ﬁ 6$‘P gﬁéér%ﬁt ated

desi-fed, 14 can. be further purrfred by r-ecryst al- Irzatron froman .

' ‘i‘hert ol vent’ (such‘aMféh%yB exshooelye)6 - dﬁnetmiaremQ s Syiatieedi-shiof 2,4(1H,3H) -
i%lj‘/ét Ayl -3+cycl ohexyl - ‘8198¢ et hyl ami no-'s-t ri azi ne= 4-thixg- 2, 4(1H, 3H) - di'one.,
A nj xture pf 100|pam&tﬁ 1073 NyBBAAOIYE PO RN W bllyralnfidoE L Diagiani di ne,
.acs pr epar ed |ir§ [ 89tm¥ﬁ,d(h-§,3i{)y- mbef(l{/ |so%’h| ocyahgteoﬁ 0ra5 parts ofzs_
i but yy trn drlaurate o rs t 70[err] in 1000 parts of =~
tol uenk. - The cl.ear, ygg Ealtledly“d"'i“@fft&‘a%ﬁ‘f’d‘%éh‘ﬁarts _
. of .totl: uene is di St|l_l_ed -ouf ‘-'> nart aliquot of 0.5Msodium . :
. met hoxj de in met hanol sol utr on |s added over a 30-mnute 45 period,

- aklow ng toI H(ene towc{hé a“;’ j’e of eraertrrneﬁhwqmwegs offthie fnverttion adts t i on_ -
pa corbre . Sl e 0 LG AR ) ore
: have been _ '

| . II:IH ":-,' coe "'o '.NHz o
_ e . : R | : )
® - H;N—C—SCH, + CICOCH, ;;_CH,OC_—-.N-;(I:——SCH,

e 20 s

_ S _ S :
(62)  H,N—C—SCH, + R,NCO - R,NHC-—N=C—SCH,
| . Ma 8 © iSe |




renoved. The reaction mxture is cooled and the resulting pale yellow

product, 1-
|

rethyh—3—eyetohexyt—6—direthytammo=s=triazime=a=-thio-2,4(1TH 3H - di one,
crystal- lizes. Filtration and drying af f or ds- 113 parts of product, mp.

.210-232. 50 The i nternedi ate net hyl A
- N (N-gycl ohexyl t hi ocarbanyl - N, N[ err]-di nmet hyl am di no) - N-net hyl car bamat e

i sol ated by renoving the tol uene at reduced pressure -and
| 1izing_the crude solid from et hyL43%885at e giving the purlfled 12
di.ate, mp. 122-123. 55 I n.sone cases it is not necessary
the base (sodium nethoxide) to effect 557 711
‘1, 435,{585 cycli zation,”’ for eX@rrpI &H,he first two. trlagl ne-NQ;_LbNglges I|sted
 belowj Simlarly the follown corrpounds can be: prepared ysing ‘the
_ -appr opri-ate reagents() TaGH -VN—C—S%thyRJ\CQS—'—Cé{) N=63—S(Eﬂsnet hyl ami no -
\_Lr|a2| ne -4- th|0---'2 Afs1, H3H) dione, .mp. 139, &40[err] NEIhyI -
3 - .(H butyl) - 6 <. di rrethylam no - s - trlazrne -4 -"thio = 2, 4(1 H, 3H
- ~.dione, mp. 124- 126[err] - Methyl - 3 phenyl - 6 - d| ne hyl amno - s -
'_t._ril_az_i ne - 4 - thro 2, 4(1H H) -di one; 2&2 ﬁll[err] '
1001 -1 Met hyl . (o - fl uo(?oph\ﬂyl) 6 - d| met hylam n =2 triazine.
4 -_-'-"thl o' -.2, 4(1H 3H)7a)- - dR pNTEC—N-p— 220 - 28itopeH] - R ,NHE!EN; (m -
-f__I"uor_ophenyI) 6--. di rrethyl amno - s - trrazr ne - 4-- thio - 2 4(1H 3H) :

- dione,{ 'mp. 204 206 15 154 . Methyl” 2 (p - fluoroffhenyl) -
dimethylamno - s - triazine'--4"-- th|0'- 24(1H3 - drone mp 224 226 -
- Methyl - 3 - (2 .- rrethylcyclohe _@ h Iamno- “tri‘azi ne -
4:- thio - 24(1H3H) - di.one, §m 91,40[emﬁ - Met hyl -3---(3-

et hylleycl ohexyl) | di i nsff'-"' "TTi ad - thio - 20
2:4(1H,3H) - .dione, mp 141-146 1 5. Met hng 3~ Mo 0?1epty| - 6 -,
-drrrethylamno-s-tr|a2|ne—4-th|o.-24(I H8H) di one, mp

204-205.5[err] 1 - Methyl- - 3 - cyclooctyl - 6 - dlorrethyl am no - s- :
triazijne-4-thio (err] dione 25 A | -, dethyl R 3~y -cycl ohexyl - (N -
_rrethyl N'- butylam no) - - )\l% ne™-%4 - .25lthlo - 2, 4(1H, 3I_—|) - dlone :
SR AR i hyI 3.+ cyclohexyl. - @& -( Nck rrethyl - -'.‘. Sty | ami no) -.¢s - .. 7
_trlazrne - 4 - th1o - 2, 4(1H 3H) - wi one "‘An. alterna“@l!ée net hod: for '

reparlng the conpounds--of thi's:invention starts 3 - withoa. 7
-\ cmet hyl - 2-thi opseudourea sal't gsugh as the sul f elQr hydrochl ori.de. A"
S & e
‘80 scHerratl c represent ati on of tJl q‘ metbg3 v S.shojn py equations 6 to _12

JNH ﬂa§ng-|[err] +
qje/rr]CCIerr]Cl-l[err] CI-B[err]C—I‘Q:C-éa-B d4a &) -
18 [erir] .. . NH B .- NH2 (6a)n H2[err] ‘CscH3 +
'r?Nco RNHC- N=C- SCH{ er f] - R R .
O :Nk/u\/rk R [ - .RI\N).\N
B "' sty

\
R~
I3

g A :
Ris )\" Rl\
() J\ + RyRNH —o )\ RyRgHH
.8 | TR
Ik | oL o fap
o J\ .. H+ ' :
0T N CNegrg o)\u/lkmz:,k‘
R3R4NH2 . C .

oz

- -wherem N
Rn R’y Ry, R, 'R, M’ and Q are as prcvrously dcﬁned




14a 8 i ba 12
1, 435, 585 12 0 . 0

NHLer+1 %‘ Ferr+—7
~CH erg] CN=[err]-SCH3 [err] RNCO .* CH30-N=-SCH3 [err] O Nerr]2 o
-~ NHCOCH3 [err] . [err].15¢c C . 2 o 16 [err@
~[err] {[err] [err] Terr], [err]
T [erq] [err] [err] [err] : S VU
13 Ve shall ‘now descrmhmr s&e&ése@beqrreseawrs&dﬁer roearrr,ydgrtgu fHéte .remlses .
. reactitons. Rati os a!raaodag/re\bmvgight meﬁmhcmwamhmam se stated.: suspensr on -

““or soliutton -of . conp um%aslq ﬁe[ﬂ\sc cwheousér@ct adedp theaelected sqlve rté ée
wi th gethyl -chlor 01t u‘i‘]’,t él%% Tf:%’] m@‘ﬂg&& g‘ng?& ; o éﬁ

- ‘Rl err iNCO (Eqaatlebﬂrb @gthoiitd-meth ezmeee d&ied EcoR® de.i?or wsodwau, a
-5 carboxnet hoxy- 2- met #—ﬁﬂe;tseudo st doem;aand dd umdatelB xtbranalsocyanate of

- 1-subgti tut ed- 4- -méen et )Gr@tet ugt e -th -
_ans,l'lscc;/alrjratee f. f(§[’ tai%?%fﬁé{? a\%mg[ggq no 8) sz?t“s ﬁeﬁe;%ivéfﬁg‘t’“e o

“(Equat|i on 0 gtayesar ion orcsmrmcwa delddted 461 itlFela@Bd @ith 60 ARG abbntlth a
sui tall e soI vent | give roealpeehrw& EEfacaud:_OI, AC"addk‘aalm Emmitadn H, ]eommte’um) i ve

t he .S QLl t 17 (Equat ! nvegn?e!:tﬁf‘%gns (;?GSIOD ?!‘ S u@% P?:Oén’l;wq ﬁsy_g nea%gz;ecte r‘{t Vt:lﬁl is .

slurry in a selectg bRodud8 ,,g,gmgr 15
cohpoynd- 18 (Equat IZQ(HPQ)H)—M&OE b%gs aoe ht'dh[iorizﬂ)tecmlm nbwanerer n
R isijthat part of :Rﬂ!eldlqued Of@qeﬁt is reacted

is 157 tre atﬁd du (Ey ,12a
s-trigzi ne- 1\&h2m eoraeovecranc ohﬁd) I s tThe p uetoﬂomeutxsema

Converl ently a SUSpen ion n'$1§1: l d:ﬁ"?Irewggﬂfggf WC%? d %1:1%%{5‘?&3 §'§| vent
B Rt
: nimeHasB -
. .technilques as descr wélererm Qg‘rede!r Rug nh GIPt M’& Usleffr"bfrh er to
- make “tjhose comoun%cf s [‘} % o gtrons .
of Equations lzd amgds ey & mﬁ m)Eog'Wd fths a 25

invention,
The solvents which can be used in these reactions are water, toluene,
. i ) . benzene, xylenes, monochlorobenzene, mtrobenzene methylene- cHonde,
R L . . triclene, perclene or mixtures of these organic solvents w:th water, i.e., the solvent
: S |{] need not be anhydrous, - - : 30
T LT With the above solvents’it is practxcal 1o use 4 ratio of compound 14d to :
- solvent in the range [:3 to 1:10, preferably from 1:3 to 1:6. Most preferred among
© -this group of solvents in view of their lower cost and greater suitability for use in
. - operation of this process are water, toluene, xylene and benzene. A
© .35 The most preferred solvent for the conversion in Equation 6 is water. 35
Mixtures of water and the organic solvents listed above can be used. With the -
above solvents it is practical to use a ratio of water: organic solvent of I:1 10 116,
? . most preferably 1:1 to 1:2.
i i The two-solvent system is most preferred for the reaction in Equatron 6a,.
; ' 40 since the 1socyanate 8 reacts with water to form undesired by-products, 40
. ' Yield of product 15 from isocyanate could be s'"iously reduced by theseside -
B reactions.
The mole ratios of compounds 14a:2 and 1428 may be varied from l :0. 1'to
123, preferably from 1:0.8 to 1:2, most preferably 1:1 to 1:1.3. T
45 . The reactions 6 and 6a can be carried out from ~10°C. to 50°C. but preferdbly - 457
from 0 to 30°C. and most preferably from 0 to 25°C. :
" The pH in reactions 6, 6a and 7a can be varied preferably from 6.5 to 11 and
most preferably from 7—8.5.
The order of addition of reagents methyl chloroformate and isocyanate
50 R,;NCO vs. addition of aqueous base can be varied. The methyl chloroformate or S0
- isocyanate can be added first, followed by the aqueous base. But preferred is the
simultaneous addition of methy' chloroformate or isocyanate and the aqueous
‘base. The base can be selected from Li, Na and K hydroxide. The strength of the
. base to be added can vary from 10—507] by weight but the higher concentration of .
.« 55 b.:ls:ai is most preferred because of the lower- redetlon volume for a given amountof 35
- ' .product, '
: “This simultaneous addmon of methyl chloroformate or isocyanate R.NCO '
and 50° aqueous base gives a higher yield of product /5 or /5a because of the
controlled pH conditions and shorter contact time with water required for
60 completion of reaction. 60
' The reactions 7 and 7a are- preferably carried out between 0 and 50°C. and
most preferably between 15 and 35°C.
The mole ratio of methyl chloroformate to /5a can be 1:1 to 4:1, preferably
1.5:1 to 3:1, most preferably 2:1 to 2.5:1. The mole ratio of 1so<.ydnate to 15 is
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20 ~mneral acid to conmpound 19 (Equation 11) which is then reacted in
Equation 12 20 with an am ne as descri bed above for corrpound 18. The
product forned is an . am ne—sal+—21 —whererr—e—g—R3—and—Rferr] are each

methyl{, which can be used in the net hods of - this invention or can be

. acidified to give. corrpound 22. Corrpound 22 will react with appropriate 2 '
+ bases (such -as ammoni.a, di et hyl'am ne, -.and .t he 25 . hydroxi des of Li thi Qs>
sodi ufn pot assi um and cal-ci unm to.give the salts of thi's 25-invention.
‘solyehts whi ph can. be used in these react‘-ﬁ@)“rﬁSare wat er, toluene, benzen'é“

K<yl eng ni
i A E L B U el

‘- solvent - 0 30 fan RAnRBEY asss:r isW¥éyiahate eloaboaaeum iment s |t |s _

~ practfcal to use %50 r a’hemaeﬁond dlgtdearbcsm‘g%@macnw to
. -1:10, [preferably fhoss 3 “2“ lyﬁ%dta LpEGieT {%& o) S
_solvets in view §fy q%b%%%" H l@%ﬂt‘ﬁ;na 't“em“ﬁm(fn%t l %‘tﬁ?t ab 7 ﬁ'huse in
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A 45 d. solvent selected from toluene, xylene, benzene, monochlorobenzene, trlclene, - 45
perclene, nitrobenzene, methylene chloride and 1,2- d.cﬁloroethane The most
preferred solvent is toluene.
The preferred mole ratio of compound 18 to the amine is preferably 1:1 to 1:6
- - and most preferably, because .of complete conversion to 11 and shorter reaction .
50 time required, I:2 to 1:3. The amine in selected cases can be used as the solvent. 50.
" The conversion of compound 18 to compound /I can be carried out at

. temperatures from -5° to 135°C. but most preferably from 25 to 60°C.
The following cxamples 11].1strate the methods of Fquatrons 6 to 12:.

- : ' - Example 3. o
-~ 55 .. A, Synthesis ol‘ Methyl N- (l-ammo— -mcthylthromethylene)carbamdre
: : (Equation 6).
To a soluticn of 69.5 parts of 2-methyl 2- thropseudourea sulfate and 47 parts
of methyl chloroformate in 1000 parts of water at 0° is added dropwise, 56.9 parts
. of potassium hydroxide in 200 parts of water. The reaction mixture is stirred at
60 room temperature for 3 hours and then extracted with ‘methylene chloride. The
methylene chloride extract is dried and the solvent evaporated on a rotary .
evaporator to give 45 parts of mcthyl N (l-ammo- -methylthromcthy'cne)
carbamate, m. p 72——77° .
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By the above method approprlate thloarlophammrdates can be cycllzcd to the :
triazinediones mustrated below

B | A Vi

| 3- (t’ert butyl) 6-methylthio-s—tria;ine-Z 4(1H,3H) 'dione »
3-(sec-butyl)-6- methylthro—s—tnazme-z 4(1H 3H)- dlon‘-
- 3-cyclohexyl-6- methylthio- s—tnazme-z LA4(1H,3H)-dione, m.p. 255—257°
% 3-cycIopentyl-6-methylthro-s-trrazme-2,4(1 H,3H)-dione, m.p. 2_01—204°
' 40

40 3-(p—chlorophenyl)-6-rnethylthio-s-triazinc-2,4(IH,3H)—dionc, m.p. 292—295°
" 3-(m-chlorophenyl)-6-methylthio-s-triazine-2,4(1H,3H)-dione, m.p. 192—195.5°
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and nost preferably, because of conplete conversion to 11 and shorter

reaction 50 time required, 1:2 to 1:3. The anmine in selected cases can
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40 - Methyl 3 (2-norbornyl) 6-methylthlo -s-triazine-2 4(lH 3H)-dlone ' : . .40 -
: I- Methyl 3. phcnyl 6- mcthylthlo -s-triazine-2 4(1H 3H) dlone m.p. 232, 5——233°




hydrochloric acid, the solid filtered off and dried to yield 55 parts of
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) 3.—(n-butyl)-6-melhylammo-s—trlazme-Z 4(1H,3H)-dione

3- cyclohexyl-ﬁ methylamino-s-triazine-2,4(1H,3H}-dione _
40 - 3-(p-chlorophenyl)-6- d|methylammo-s-mazme-z 4(1H,3H)-dione, m.p. 265—267° 40
3 (3-pentyl) 6- dlmethyidmmo-s-trlazme -2,4(1H, 3H) dione, m.p. 148—I51° '

3 (3 4- dxmethylcyc.ohexy!) 6-dimethylamino-s-triazine-2 4(lH 3H) dione,
m.p. 234—-237°
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45 m.p. 283285 o g 45__.
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- '102.5-104 40 = . I “Met hyl - 3-( 2- norbor‘nyl) 6- et hyIth| 0- s- tri a2| ne- 2 4(

. 1H 3H)- di one - ’ - 40

Al -_I\Ihi/ryl 3- phegyl 6 ‘et hyIth| 0-s- triazi netihslbeiH 3H) - d| one, mp. _232. 5- 23‘§' '
17 - T 455"58‘5 . ' '

17 TaI}I e. VI I (Cont| nued) | : ‘Table VII (Contmued)

“- Met hyl - 3- h 3H5 o one..
mp. )]46 5(24; SFrogItme ercﬁjcm&ﬂyé Bﬂe&yﬁnﬁﬂd-ﬁﬁaﬂﬁe-&du(ﬁq) HioneH) i one,”

- Met hyl - 3- (m chl or o@k(é»ngcth)vlcﬁcldsbtﬁyﬁ-ﬂimemyﬁnﬂm -siriazies- 2441, 3H,)-aid)1e di’ one; I_r_\ p.

. :297- 5.

51 2éqll\y/]Is\t hyl - 3- (tert B’ﬁ"f‘l ghopvSimastiamipeys-iagipe- P49 HrrdDrdiane ] - di one,

- Met hyl - 3- { se8- but y13)phBnyeidiydtkyiMntinGs-irfakiae-n AaHZBH dlonkl, 3H) - di-one, l s
: -NEthysI 3-(3, 5- d| rreth}llclohexyl ) - 6-methykt hi o-s-triazi ne-2,4(1H, 3H)*= di‘ one
“nfer r] 1.5400. (1-methylcyciopentyi)- 6-dimet ylamino-s-triazine-2, 4(1H 3H) dione, . . . .
.:_’-I\/IethyII -3 (tert butyI cyc‘IoH‘l'_yq) 6- nethylthl 0-s-triazine-2,4(1 H 3H)- dIone -
- 10.1 -{Met hyl - 3-(p- rretcwbnehympmgwal)mﬁymmwthhm.wm(tmBﬁ;calaee2 4( :
-~ 1H, 3H)i- di one, - m p. E. - Synthesis of o

. 3-1 sopropyl - 6-di net K '&?fP?fBY'§6'f’I"I°§Q’I%“°ZSH’€i‘FF 3| Hjrgione Equatlon 12) L

Ten parts of (3-i sops&[aydopﬁﬁmhﬂ lafimbitdind -4 HHH e, 5140 parts Of

- 15 dinet hyl an‘?ne and 50 parts. ojf, di o;ane nar et@heat)|é_’hcig)ﬂl7-'j2r1m(ajld borrbuét 150 for g

" hours:j The reacti on%'@ﬂ?@?@s@ %@MWWMS@@@%Z’GA(H{&H) -diote, dimetlylapfincsalide sol i d
___,.aff-.-_t er Ifiltration. ‘The Brud&ptdduct ‘i s recrystallized fromacetonitrile to
give.3 parts of di rrmidayxlopyles-dnmmyluxmno-s?mézﬁe@wmhnﬁa.@ﬁé%hﬁ‘d Qit, m.p. >300°
mino- S-tI‘IaZII’I624ng 3 H)-dione, mp. 20 215 errl.>To 2
‘parts lof the above &Pmmwéﬁ-a@@@ernmesﬁwwmlim) dHonts Uélq#lgum@alfamld S>30
solutilon is tractg € t I tract drigd
'aﬂd evapor at gg to af 0 3})%] @Hétﬂflﬂ{uﬂ& Mrra§ﬂg24h‘i{% o%ne, Ydtlim sa)ft m.p: >3b(§’ qg |
' gg sopr opyl 6- di et hjsbmwpykﬁ-rsethv!armo meraazmé-g;n 1H, B diordi ammommnpah 213- -214..
sk Synt h :
\ 8: | sogr opyl - 6- di metg p%rgpﬂg "%%’&7"32? fikriasing:2 A(1H, 3 f}dione, potassium sabs i gne: To B

\5 partis 6f sodi-um net hoxi.de in 60 parts-of:-met hanol s added 20. parts of 3- L

- “ (sopr gpyl -6-di et hyGaITS)md?CslSIOfil—zMzatWZsog(obﬂﬁai-@etﬂxlammo-s'fh&u&eﬁ4QI}I[OH)Is o
: %t,,ri pred- and phe v esi dffens (Hanaiont O with e fher to affor gI_methtyFﬁmfllt[atlon

ut:on o parts of methyl 3-isopropyl- -s-triazine- :
par ts of di um 54(1 QsH)-dlone in 100 parts 0 trahydrkg ran at 0° is saturated with dim 2
1 {Irsopr dpy! - 6- di met hyraife. e Sedclidiiz bilRved m% te@ipEratud dhd sEA@Ver

/30 Usiing 't he "above" hoobdutrigevapsrated and IhyIratﬂunmtsrateldlmleﬂeswaaﬁﬁdrdmmrusoSaI ts
.can bd .prepar d So "I'{% Pedsorrepyhss t dimedlaminaapiriazing-2.4(1H,3H)- dmeam!’
- -3-(terfi -butyl - yl'am no-s-triazine-2,4(1 H, 3H)-dione 35 ' 25
3-cycl ohexyl d| rret am no-s-triazi ne- 23,x4(nﬂ:lel43l-l) di one, mp. 279 err]
dec. - C %@gd route for compounds with a bulky group in the 3-posmon (R, in Formula 1), -

3-{terfi-butyl) -6-d mewweuan%r“fézﬁ"ﬁ’ﬁ% oSN oD P 206-209

.[Equations 6a, 7a (modified), 8, 9, 10] 30
To a solution of 278 parts of 2-mc;hyl -2-thicpseudourea sulfate in 2000 parts
of 507 by weight aqueous methanol at 0° is added dropwise 176 parts of 50/,_
sodium hydroxide, followed by 180 parts terz-butyl isocyanate in 400. parts tetra-
hydrofuran. The solution is partially evaporated on a rotary evaporator and the

35. slurry filtered to yield, after drying, 180 parts of methyl 4-(tert-butyl) I-thioallo- 35

_ phanimidate, m.p. 102—104°, -

: To a solution of 1134 parts of the above compound and 80 parts of triethyl-
- amine in 1000 parts methylene chloride at 0° is added dropwise 66 parts methyl
chlorothiolformate in 100 parts of methylene chloride. The solution is stirred -

40 overnight, washed once with water, dried and evaporated to provide 76 parts 40
: %zthyilo 4-(tert-butyl)-N- methylthlolcarbonyl I-thioallophanimidate, m.p. '

_ Fifty parts of the above compound is refluxed for one hour with 30 parts of
. sodium methoxide in 500 parts of methanol. The reaction mixture is then cooled
45 and the methanol is siripped on a rotary cvaporator The residue is washed with - 45
ether to provide 30 pdrts sodium 3- (tert-buty.) 6- methylthlo-s—mazmc -2,4(1H 3H)- -
dlone




3-(sec-butyl)-6-nethylam no-s-triazine-2,4( 1H, 3H)-dione,
mp 161-164 3-(n-butyl)-6-nethyl am no-s-triazine-2,4(1 H 3H) - di one
3-cycl ohexyl - 6- et hyl am no-s-triazine-2,4(1 H, 3H, - di one 40

3-({p-ghl orophenyTl) - 6- di nmet hyI am no-s-trirazine-2,4(1 H 3H) -dione, m p
265- 2%7[err] : 40 3 (3 pentyl) 6-di net hyI am no-s-triazine-2,4(1 _
B, 3F) ddi one, mp. 148-151 =
- 3- (3, 4 di et hyl cycl ohexyl )~ 6- dl et hyl ami no- s- tr| a2| ne- 2, 4(1 H, 3H) di one

i p\/434- 237:3- -1p4-tért-butyl cycl ohexy]) 61d3§r§gghyl ami no-s-triazine-2, 4(14

3H) [ one 45 ) ||| : LOO LOJ‘[ et _
. 518 : % )g parts  of sodlum 3- (tert-butyl) 6- methylthlo-s triazine-
] 18 Ta le VI .I ( Cont I?i% ) xonc an 15.5 parts of methyl todide are refluxed overnight in 200 -

tl The solvent ted lyed
3- (2- et hyl cycl ohex A8y AT Ry1 e ChIAGS J3hnidn A wbEhedit St Sicen,

- 3-(3-methylcyd ohex evﬁpaliatmat foadnahﬁ-rserﬁ/ﬂalﬁmn&eframll chldrbbitdhn c,dllSQia&s of 5
- 3-cycioheptyl - 6-di téﬁbb Ir 0-2-t na n {s o ma?grolfisg;l:to(;“- |
3-pheriyl - 6- di net hyla@r& &r(ﬂ %Sﬁﬁ"y: oth "ﬁ'?'sﬁ i 83’1” 4

o m t O N -
3- (1-rjet hyl cycl openteypbiraturd] i siayd Qv%rﬁ@hts"lmélsﬁﬁrbrﬂeis%v Horardd 4 mdialire m p.
- 104-106[err] mcyclf@hexlyﬂmh htgg:ﬁafﬂqardmp ca'mnﬁdiyi;-g-(tem-aﬂuyh-é-d}}nét(;ﬂdmmo.s.

10
H; 3H) -idi one 3- {(2: no‘F’Bﬁ?“r@»ﬂ CipBEITPat! rrdﬁ% ‘t1idzine-2,4(1H 3H)-dione

.~ 3-i sogropyl - 6-di met’hyl am no-s-triazinc-2,¢4 H) di one, m p. 213- 214[err]
10 3-ijsopr opyl - 6- di Nﬁthyﬂaadﬁb:ﬂ%fsi-Meu@IZS @eto o SlirRRe-2, 8 ABLILRM ne
salt, imp. - -213- 215[eﬁEﬂl}at@ns &0pBoPYy| - 6- di rret h | amino-s-triazine-2,4(1 :
H, 3H) ldi one, 115t hi- te'l!z@t are agded%.ma@s ofs lZ-mﬁthyl—Z- hlopseudourea sulf]e:te in 302 tpc}.rts of 15
- 3-i sopr opyl- 6- met hydn@ganOns otfr5b§iqu ' gguurefgg id 2 ﬁlﬁﬁ msg -
mp. 3300 15 | adaed Qg O/ hr ﬁmszw:ﬁmlnmﬂae 3bkedpi ONeE,
_ _50d| um salt, of th reactlon mas§_58 5. After the additions are complete the reacuon 1s _
_3-i sopropyl - 6-2ﬁet hﬁra hit. Esé%’}‘@ﬁ%at?% g—u‘ l%é ‘%}
3-1 SOfir oyl - 6- et hyik ARlcA Socpm Ebﬁélu@:f‘e Aebyamtd zﬁé? .I
Synt. hdS| s’ of 1-Met hand+iB-mis@ps theydtired aiﬂa’ilartﬁnémlhalzrls Mhe to
~di‘one | (Equat i on 10)is “29 separated aﬂA76 f adﬁ/ sodiuth(nephoxids soffition is added The :
I-met Hyl 3-i s@pr Op "'é‘u {ml@f@ f&gp?slhe&fm thzn‘l‘l'(t‘lll‘F'GH)'KtHTeone a5
' 1@0 parts of tetr ahy Ltbﬁ@n lu c oﬁex@ﬁ@ ety Rio-W A Rind DB qiHE Ne.
',‘The T gact ion is-allsodied saloxsmmmgnaled mﬂnﬁiﬂ mrai;grgarandhhgs_}m oty?s n&g?t i
' e i ime r L
! Vent ' ‘S, evaﬂsglg@f@ tﬁl{l}l'@th;‘frls ate is a(}ggg t;ﬁje pfg P hﬂeact:oﬁﬁmmtdﬂed at °! )
o par ts jof - - g%? tal of 7.5 parts o% 7% aqueous sodium hydroxide. . - :
. \dl et Hyl amn. nO s-tr I'Ehkltﬁlﬁhga hl@@@\vht f!me #Rration and drying gives 70 &erts o
‘Exarrpl e 4. - Modi fuf ewthiteg Uitmeethyds3- owdumw:ﬁalmemwtﬁ’n-atriazih&y 4Q HOAM)-dighe

,,posﬁtlon (R[err] Bt nul a 1), using frethyl “chlorothiol formte. .

AN hyl - 3- (1 ot - Bug Y Ipks ’ N o
Heauats one on50n ks pﬁra%§>n%h M0 350HeRA s Mo %rli,?am(mn? 5
130 * ~ (EquationsTea, 78, 80%)ut i on of 278 parts of

s

by 18Q parts tert- tsud!:ydnhydm aﬁh&t‘e—ﬂﬂhéﬂ@m &pliaed dystemli s withlgge
" solutijon is partlalga? Y%O éféﬂommderaodéﬁ gy afp¥a eqreoasnadiumehydroxide

e temperature is mamtamed at 25—30°. After the addition is
complete the reaction is stirred at 25——28° for an addmonal 3 hours. The toluene .
45 “layer is separated and treated as in Exam 3ple 5A to give 76 parts of i-mcthyl-3- 45
. cyclohexyl-6 methylthlo-s-trlazme-z 4(1H,3H)-dione, m.p. 136—138°. :

- C. Preparation of 1-Methyl-3- cyc]ohexyl 6- dlmethylammo-s-tnazme-2 4(IH 3H)- . .
dione (Equation 10).
. } A suspension of 300 parts of l-methy] -3- cyclohcxyl -6-methylthio-s-triazine- .
50 2,4(1H,3H)-dione in 887 parts of toluene is stirred at 25—30° for three hours with 50
’ . 150 parts of dimethylamine. Toluene is distilled from the reaction until a pot
. -.temperature of 125° is attained. The reaction mass is cooled to. 50° at which time
“480 parts of hexane is added over 0.66 hours. The slurry at 25° is filtered to give
: - -7 282 parts of crystalline l-methyl- 3-cyclohexyl 6- d:mcthylammo -s-triazine- -
! _ 55 2,4(1H,3H)-dione, m.p. 110—115°, . 55
R The following aminotriazinediones can be prepared by the procedures of
Examples 3, 4 and 5 by u;u‘g the appropndlc reactants,




slurry filtered to yield, after drying, 180 parts of nethyl
—4-(tert-butyl)-l-thi oallo- 35 35 phanimdate, mp. 102-104. To a

sol utiion of 113.4 parts of the above conmpound and 80 parts of triethyl - o
am. ne {in 1000 parts methyl ene chloride at Ois added dropw se 66 parts
-nethylf chlorothiolformate in 100 parts of mnet hyl ene chl oride. The sol utl'o@ :
*i's stiirred 46 everni ght,; washed once vmth Water dried and evaporated to
-provide 76 parts 40 et hyl 4- (t %)utyl) N- net hyl t hi ol car bonyl -
_ |..__t\h»f.__0a| |Op q,l_m_d_atn mn" 102, 1ﬂ'§fprlr’ 5& fty parts of the above 20
- conpoynd is refluxed for one hour with ?ﬂbi@q s of sodij_Um--rret_hoxi_de_ i-n 500
: partstof methanol. The reaction nmixture is then cooled 45 =~ -and the
‘net haol* ' is stri priedM@ﬂlyh Boteatryy év—apmr:laﬂemmo'Frue- masnduémﬂ m&mmmth
ether ito provide 30 gart@4sif¥’um -
- 3-(tert-butyl) - 6-net hi3 Q-+ i 4 .
1 435&585 s r]El\mih)tl 3 p§op§lr @Quﬂ@tﬁﬁamx(’t&kk t%ligme @Qf}?afé)r]td);gr% mip. partss
- of -sddium 3 (tert buty - 6- nethylthlo trlaz he- (1H, 3 dlone and
15. 5 ﬁarts of et HylMriag:- e@@@%ﬁu%@@tb@h@w qmmwcz@@(%i’ Hene,
acetonditrile. The. sofVnt 1S evapor.ated and the residue dissolved in
- net hyl ene chl ori dd.- Mikyl ABt Rytueyes cdilnethildRinsol uﬁi«ﬁnetm(mshech,wctﬁ\m/at er,
-driedj 5 and evapor&'t'—e@Pto afford after recrystallization from :
1- chlerobuta

5 o
et hél-S (O o B 3.6 Sbiepenten 1 -mettyl) o5 -gimeiylamino g5 s sz

- 138-140[err]. A sol ution of S | arts of the above material in 50 parts of
‘tetrahydrofuran atl d%gﬁié{ 3i-duty, t€|r dimsthylamite o -ritiazingl - 2A4HTHE) 'Fh@er’@a?ctl on i.s
~allowgd to warmto r enper ature  and ‘stand overni ght. The sol vent:

-evapo ated and the -Meghydus - 1€ - butyl) - 6rdt&ahﬂt.ﬂiqomIhxaﬂtéﬂem(tma;f&m 4 par 13
met hyl 13- (t er t apussia8) - 6- di net hyl am no-s-." .10

t 2,4( 1H, 3H) P t
_-o; i ?-Z,II‘{/ente hyI g cycl ﬁg% one% ’Ffé‘ﬁ‘ﬁ&/f%h‘?‘%‘eéylf‘?‘lngzi’n'é‘aﬁn"zl(zl“(w%% ‘H?'B’rﬁ 7.7 |on

(Equattl ons 6, -7, 8, To absolution of 56 parts of =

- 2. et hyl 2-thi opseu(Mn!lh)éa3s(1¢rf-attl&'l)-r6 -3DOethrlarhivo-of - tnating - 24(1H03H) ediantded

.dropvm se sinul taneou®td 18—¥3parts of methyl chl orof ormate and -62 parts of
1©0%-aq ueous sodiu 0| ing. O

\'hr an t he 5%% atheowuyfsp sim)3 ﬁgpﬁygfoﬁg@éagﬁ?;eﬁﬁ gg j‘ﬁlﬁtgﬁgd%ﬂ%f th ezé- '

\reactlon mass at. 8,5. After thé additions are conﬁ the reaction is 20

\JBrought ‘to anbi ent. ‘t'g %;ﬁ ahexst 28- ZB‘}‘C‘étﬁélmW@I'th @F‘éefat“(lﬁi HOurdionero t hi s

,euspertm on- of “ | - car bote: oxy-2- met hyl - 2- t hi opseudourea at 25-28:i's.added

ae;f) parts of tol ueneMet@yl Gl ohiep - 5sanryaﬁ;a£rﬁ>m(>44 pAdZing)- z,zgtta,dﬁeddrauer 0.5 hr

i-&nd the mxture then stlrred at: 25- an additional 2 hours. The Cmc
,t ol uenhe | ay@? is th g’éﬁa"r a(tzécf”'emﬂ"ﬁ)b‘ %aﬁ"t‘@th&am&wZB’%té‘&’d'i‘%nt HHAR T de 25
solutiion is added. The “sal ution i-s-then refluxed for 1 hour

(65-7Q9[err]) and uhe\me:ayxnst Mytolfr—t(bxlnueytemnibxtsum&uncza 4181, M stdiddeesb.punt i | a
" pot .t rrperature of 88+9W’err] is attained. This toluene slurry of . '
- '3-cyclohexyl - h 0 ri 2.:4( one di is then
Zattaded w tg 650" parbRba el Al S dlafio 1S A AR -
separated and reacted at 25-30 during 0 25 his with 57 parts of -di net hyI
sulfafe. After thé-dfetxingl- psapeissh < 1 dmatfeminot-He tiainsf- 2408t 3dbcdiptsn i s
Al i ned at 30|p"M&3§t 3 b}'l aﬂ@h}lb%yrpraﬁ)Ottal mechllaﬁl &ar} SirQ&méom

s sodi um hydr oxy ,3H) dione

I - Methyl - 3 (1 - hexene-3-yl)-6-- dtmethylammo -5~ tnazmc 24(1H 3H) -

35 dione _ . . 35
" | < Methyl -'3 - (2 - hexenyl) - 6 - dlmethylammo selriazine-2,4(IH,3H)--
. dione _
:l-Mcthyl 3-(1-hexyn-3- yl) 6 - dlmethylammo 5- tnazme 24(lH 3H)-
dione _
40 I - Methyl - 3 - (3,4 - dichlorophenyl) - 6 - dlmethylammo - 5 - triazine - 24(lH 3H)- 40

dtone m.p. 211--212°

I - Methyl -3 - (2,5- dn.blorophenyl) 6- dlmethylammo -5~ tnazmc 24(lrl 3H)-
dione, m.p. 191—194° )




The total reaction tine is 1.8 hrs at which tinme filtration and drying

© for argpaddrtr opal 3 hdibies m.

-treatég
cycl ok
" Prepar
di one
- et
887 pa
parts:
~ tenper
whi'ch:
25[err

gives 70 parts of white
“ 1 -met Ryl - 3- cycl ohexyl - 6- met hyl t hi o-s-triazine-2, 4(1H, 3H)-di one, mp.
. 137-139[err]. 35 ~ B. Preparation of - - :
. 1- Met jyl - 3- cycl ohexyl - 6- net hyl t hi 0~s- triazine-2,4(1 H, 3H)- . 35 di.one.
- (Equat}i ons 6a, 7a,. 8, 9). To a solution of 70 parts of
- 2-met yI 2- thi opseudourea sul fate in 375 parts of water .and 400 parts of
tol befle -at 10'4;s added-over | hour 62.5 1pBssss of cyclohexyl 40 21 '
isocygnate. T oparts-of~S50%———
_ aqueous’ 40 sodi um hydr oxi de ové'r“bli‘ §°'Ht5‘tl?‘§ The two-phase systemi s,
“~then-feacted wi.th 99Msthyts3 of -wiip hervhl-érdmmthymnencamtﬁalzupath%le#HBO%
aqueods sodi um hydr oxdigfe. @u-i24~2%hour . The tenperature is maintained at
25- 30+

~After .the addpfhon. i agmoamlr@gh@n}m% rdﬁf'i‘&ﬂjlé?ﬂinb Ss SthibdideR®, 4in; 22y 28[ err]

1-tpf3eene 45 ayer is separated and- 5
:d as i'n Exanple BA to |ve76pars me -
exyt -6 ot yl ¢ Megoks 118 i afspp B SR < Fpner R 7LD

ation of 1- NEthyf’eB (‘5/ exyl - 6- di met hyl-am no-s-tri azi ne- 2, 4(-1H, 3H) -
(Equation 10) - MAtigus pe (s dyblosdter30D- y]&ﬂbg“oﬁ ﬂ"ﬂcthy'ammo s - triazine - _

yl.- 3- cycl ohexyllﬂlﬂéﬂhyldtOhWO S- tr| azine- 50 _ - 2,4(1 H;/3H)-dione in
irts of | uepe [er r 50 15
of di rr,eMyl aqr:1 P\d@?:yfrgi Q ‘%%p%‘g St |6| é’rdl‘?‘i”g{h“'%ﬂ qu,mrrgmﬂﬁbﬂ 3
ature of 125[err] is attar ned The reaction mass is cooled to 50 at -
ti me 480 par!sl‘grhﬂre%agg flu?m@bl‘ﬂ’éa évél‘"@)’@@"%u’r's‘“a% Z:ﬂ(lﬁ Py at

] is filteted t arts of crystalline

1- met hyl - 3- cycl ohexyMe@wmehmuampﬂaryﬁ b L iddet iyRmiro «&r,kﬁrﬁﬁ)mlmg)- m p.

.-110--135. - The fol | ow ndjowari not ri azi nedr ones can be prepared by the = - :
pr ocedures of .Exarr?l %/?ct!\;gyl % ?Zg % u%u%%pﬁnnyl)aepdl ethy"flzaj[memor eacttri%r};[\ Rk . 2(_)
20 Table IX | - Meth %4(1H3§H) ethyl " S et hylamino -s - triazine’

-2 4( 1H 3H) dl Oné Mﬂt 1-308 - dﬂﬁ@eﬁr;ﬁn:;hymmmyw _dsr@ethylmxgpyr u'la@ne-

- di et hyfam no - s - tPHAHHR - diopesppr!FiHiST® dione, mp. 5 - - . 106-109 |

Met Ryl - 3 - Tsopr@pylyiz36(3. éﬂld?SWWnQEH he- dihétRALTRo - 2. dadift 3H) -

’%Irkoner mp.: 1?(94 106 |24r1NBH)ydlone3m yﬁmen” - |§rﬂét hyoam no - s'- 2'0

)i i-azil '

.,.Cycl opggt -en2~.4'.( 1 H 3%&% [m6 “"‘@PW@{ )%i}?f’ﬂb ¢- Q‘meu}yh“é‘iq n'b t"az"_‘&)(
|

12, 4(1H 3H) -.di one” |

‘5 152, 4(

dl°n§ 6 - .di met hyl am no = :s -trrazr rre

1H, 3H) di one . Mgthy! 63~ @b @itfophdnyh) - K’Btdhrydthy-lanﬁne { sigiazine AAYHPH) - 6 -

' dl met hyl ani no2% s - tdlpeszmnm 2072208°| H, 3H) - dione, 15 15 [err] 25

T el R B e 1

d| rretr

yIamno- S - trrazrne- 2, 4(1H, 3H) drone
: - 1 - Methyl - 3 - (o - tolyl) -6 - dmethylammo -5 - tnazme - 24(1H 3H) -
" dione : :

30 ! - Methyl 5-93 (m tolyl) 6 - dxmelhylammo s- triazine - 2,4(1H,3H) - dione, _ 30
o . m.p. ! :

I-Methyl-3 (p tolyl) 6 dlmcthylammo s - triazine - 24(lH 3H) dlone,
- m.p. 237240 :

.7 1-Methyl-3-(34- xylyl) 6- dxmelhylammo -5- tnazme 24(1H 3H) dlone,
B - m.p. 176—178° 35

I-Methyl-3 (p cthyl3phenyl) 6 - drmethylammo 5- trlazme 24(IH 3H)- -
dione, m.p. 2 7

- Methyl -3 - (p - lsopropylphenyl) 6- dlmcthyldnmo s- trxazme 24(lH 3H)-
dxonc, m.p. 189—I191°

40 I-Methyl 3-(3-chloro-4- |sopr0py1phenyl) 6 - dlmethylammo - tndzme- 40
: 24(1H 3Hj) - dione .

' I-N(Iicthyl 3-(p- bromophenyl) 6- d:methylammo - 5 - triazine - 2,4(1H, 3H)-
ione -

e reaction untr? a pot



mp. 161-163 20 1 - Methyl - 3 - neopentyl - 6 - dinethylamno - s -
triazine - 2,4(1H 3H) - dione, 20 mp. 141--144 |- Methyl - 3- hexyl - 6 -

dinmethylamno - s - triazine - 2,4(1H 3H - dione, T - Methyl - 3 - heptyl
- 6 -'d| methylamino - s - triazine- 2,4(1H, 3H) - - di one 25 | - Methyl
:(2- ethylhexyl) - 6 - _.di rrethylam'no - § - triazine - 2,4(1H 3H) -~ 28
f-_dlone |- Methyl - 3 - allyl-"6 - dlrrethylamno -.s - triazine-- 2,4(1H 3H)-
"+ dione, mp. 74-75. | - I\/Ethyl (2 - rrethallyl) - .6-. dlnethylamno
s\ azi ne -2, 4(1H-3H) - 3 " diong43snss. 94-96 |- Met hyl -3 - 2
" propafgyl - 6 -—ar rretnylamno . s - ' *_ 2,4t rlorl) —drome—t——— :
 Methyk - 3 - (1 - met.hyl propyn. -- L{?}@%k @”“'H'Fﬁi?et hylamno - § - triazine
T 2,; 4(1H, 3H) di Oﬁle ﬂ’[eﬂl}‘l'vegh %?1 %éﬁ?el@ﬁxgéqedlmeghylan}{%g -5 - 6mazme - |

di net hyl amino - s - tza(amsm moae

35 1 ~I\/Ethy| -3 - (2 - hexenyl) - di nethyl'am no s - tr|a2| ne - =~

2, 4( W 3H) |one T i %@16 °th°"(:"&h¢“¥1he§<y¢‘m“h8‘am‘"9|'§ t“aa“"* M(Héﬁﬂw am no
_-,S'-,tr|a2|n 24( % Yne 40 1 - Methyt - 3--(3,4 - 5

di’‘chl r ophenyl)) R -Mdhyremytbadyuamok&c- 3 re@zi ney . %,-4élﬂaeﬂﬂy1§1lﬁ)no 54

di.one] mp. 211-212 | triazifpet Pg(LH,3H] - dm(nE 5 - dichlor ophenyl) :
dimet hyl am no.- ‘s ; i 4 don err
S I- Mel F Zp (blcyélo[Q;!OHe ene F%%at?l é ?ﬁ%ﬁ?l fu ed)

: - 1,435/585 <o tnazme 24(1H 3H) - dlone s

- Methyl - 3.- (p -..chlor ophenyl) - --d|rrethylamno - s --triazine = .. .
2,"4(1 H, 3H) 10 d| onb y{(pyl 238- (239-pethyl hmphengne«t ﬁy|d1metaylam(nm sehimirmphenyl )10 .
= 6 -1dimethyl anino- S diopsramp. . Zt(liﬁ H3H - 5 _ di one;:. mp. -

141-1439 - . l-Methyl 3 ethox hen - dimethyl: ti 2.4 H3H)- ° |
 Methyl - 3 - (o - chlcbamphen(f; yg ydl rret hnf/el grﬁnﬁgo -s snlilzme 9 H)-

2; 4(1H; 3H) - dione,: 205- 3207 Met hy : é ycl oocten - 1 - D
. y"-(,'-rret-,“ny)' 615 di nbt %gg F"]"mtri"dﬁ‘i“ﬁ’é‘e“yl)z 64( lmFthzlﬁmm -di~gHeziney: 1

- Methyl - (m- f 6orop eny -. 6 - dinmethylamno - s. - -triazine - '15;_-'
,2 4(1 H, 3H) .10 ld1 Migthyl 13 pl4 -T5Brd 5Dc(tiffuohdridiyyiphendt - 6 0 dimeffylaiiaphenyl ) -
di et hyI ami no- - drieziner (i HAH) - dion¢.1mp, BOHIBL® di one, mp. 179-182 | -

i\/bthy i ("'-fI Rpheny: | ami triazine -
2 4(1 3H) 15 I léPZrElH Bll?); l(io‘:l g qucm&&)ﬁ%\%y M Q’R‘Aethyﬁimmo -5C %nazme .

rJ,(S = hyI 3 = chloro - .4 -:fluorop heng/ dlmsthylamno- S -
LIt aZ| ne 2 ZZQL(I H, 'ﬂethyldﬁoﬁg gin‘fiyprﬂeﬂl -Poglimet Y*Wﬂhy# tﬂazme-- 2(4BIH 3ihl oro 55
.6 - nptmyl phenyl) - '0"81 no - .- triazine - 2:4(1H/3H) - di one, - -

| » m p.  155-+157 20 l < Methyl 3NEB hb‘thoxy@ropylé 36 dlﬁ‘ml@faﬁuﬁo As -1.-|£Eﬁieh>2|4@|‘i¢ﬁ¥)| )
dl rret hyl ani no - i widnazie -. -2

’f’ . s 1-Methyl 3- (2 methoxyethyl) 6 dlmethy]ammo 7 trlazme- 4(lH,3H)-
, 25 dione o
R : : ' ' : " 25
S S -1 - Methyl - 3 - (3 - methylth:opropyl) dxmethylammo -5 - lnazme -
A : T 24(1H 3H) - dlone nY, 1.5545, vmsx 3500 2900 1730, 1650 cm™! o
-l - N(Iiethyl 3-(2- ethylthlocthyl) 6- dlmethylammo -5- trlazme 24(1H 3H)-
: ione
s 1 .1 - Methy 1-3- 2 - cyclopenten - l) 6 dlmeth lammo -5- trlazme - .
o 30 2, 4(1H,3H) - dione Y | d 30
[ - Methy!l - 3. (2 - cyclohexen -1- yl) 6 dlmethylammo -5 - tnazme -
) 24(IH 3H) dlonc ' .
- 1- Mcth 1-3. (3 - cyclohexen -1 - I) 6 - dimethylamino -5 - triazinc - :
35 - 24(IH 3H) dione, m.p. 114-—118° _ 35
' 1- Methyl - 3. @ - cycloo»ten -l-yl)-6- dlmethylammo -5 - trlazme -
_ 24(]H 3H) - dionc. _ : :
d o, .
. -1 Mdethy! 3-(5- norbomcn 2 yl) - 6- dlmethy!am'no -5~ trxazme 2 4(!H 3H)-
. ione
: 40 l- l\f((jethyl -3- cyclopentylmethyl 6 - dlmethylammo -5- trndzme 2,4(1H,3H) - 40
;_ ione

l-b/(liethyl-3 cyclooctylmethyl 6- dlmcthylammo - § - triazine - 24(IH 3H)-'
~ dione -




2,4(1H,3H - dione, mp. 189.5-190.5 |- Methyl - 3 - [m-
(trifluoromethyl)phenyll - 6 - dinethylamno - s - triazine - 2, 4(1H 3H) -

dromey mp. I44-148 I - Methyl - 3 - (m - _nltrophenyl) - 6 - dinet hyI am no

- -'S -'~triazi'ne-; 2,4(1H 3H - 25 - di orre, - m p. 207-209 B ,
25°1 4 Methyl - 3 - phenyl - 6 - dimethylanmino - s - triazine - 2,4(1H,3_
.= di one myp. 208-210 1 - Methyl =3 - (0 - tolyl) - 6 - dinethylanno a

tr|a2|ne-24(IH3H) “di one 30 - 1 - Methyl -3-(m-to|y|)-6-,

d| er/hyI am no 235 ‘triazine - 2, 4(1H 3H)M35cg8§)ne 30 mp. 159:162 | -- 33
_ I\/Ethyl - 3 - fHp—totytH)——6—=—dmethytammo—="stTTazrme =2, lF\J.f‘I SHy—
d| onej mp. 237-240 |- Methyl - 3 - TaBle4X- (Cnminyhc)) - 6 - dinet hyI am no - s

tr|é2|ne - 2, 4 1H
35| Mgt hyl - A

thy éf?,g%%‘g% lg%xen é ylm&thn]t ]dlmetl?}'?ammo -5 tnazme- ne -

24(11H 3H) doe,_._.“&) | - Met hyl - 3-. errég'— 1.80 rggly_lllphenyl)
276 -di et hyléarnl hoMﬁthS' -3- £2r| ﬂfﬂy’meﬂylhéld‘ﬂegﬂb"m"m snbiazipg 2.4(48gHYI9| 40

| - MeThyl- digqfy gy Ry 1 i sopropyl.phenyl) - 6 - dinethyl anine-

- triazine - | I\/bt dem -3. (s(ﬁbrborbé.anpphmet}syx) 6 - ameuqlammydaﬁhm s -

triaziine - 2, 4(1 H, 3I—94(4H¢3H(bﬂdlone 22 1,435,5

,g?ﬁ;sf'yfamg@ng'?ueg@ A L gg};- {g)g%,%nauagm)(

| ‘met hoxyphenyl ) 6-- dinethylamino - s -. triazine - 2,4(1 H 3H) -5

- di one, mp. 132 167 Methyl - 3 - (1 -. methylcyclopentyl) 6 - d:methylammo -5 - trmzme - .10
5 1 - {Methyl '- 3.~ (bideHdta: Aiogg. e 104-106% e = 1 . yr) - - '
~ di et hyl anino - S 1- Meti3zl f‘ecyclogen‘&lllﬁi»-alfﬂethyla@“lﬂﬁ—e. -‘trlazmtb)ﬁhl-f?ﬂ:!}) dlone,
~(-bi cydl o[ 4. 4.0] dec - Adp: mnemﬂ | met hyl') -. 6- dinmethylamno:- s -

" triazijne - 2,4(1 10 l-' i ophenyl ) -
6 - dijnethyl a (no ! Q“ y6§5ag¥0?>§exgvl 6- d‘methy%m'"f(l ’2“&%1‘%”5156% JI'E} c??f’é" N )
._1_'52-456[err]ﬁ : p - ethoxyphenyl) - 6 - direthylanno -s -
triaziine - 2, 4( 1H, BH)Methyi --3 - (2 - methglicpiehetyl) - Wbtdﬁy:lethylaﬁmo(ss - tdidirero -4 .
=i t,rophenyl) 6 dhHEHRYD adione m.ps12B5—tR§.87ine - 15 ¢ - 2 4(1 H 3H) -

dione {l" - Met hyI '3 ch f kuo phen 6. - .
: dj' met: hyl'am no - -s- lt rgdq% r3g3 eém ?‘,i%ygﬁghg%i ohe éﬁ%yl@%!}% %l.zmel\/m hyl -
; (2 45— t-ri chl orop hen = rrethylamno-.s--trlazme o
‘Z( 1H 3H) %ne b0 Methﬁl x 3|V%Q1h§methylgydohegl)_ ﬁE‘t‘I‘i@i?‘fb’P@Wl —) s tgazme -0
\dj rrethyl am. no - :s-: tridd ﬁé‘ (1 H 3H) -.dione, mp. 54- '56.1 - ‘Met hyl -

\3~ (3 - et hoxyprOpyi) Méthgli met.hpl ﬁﬁib!}\?]cycﬁohtiyl) asl-nmmethgzm(nbli 13H)|azme
- _ L 24(lH3H) dione,mp l3l—l 2° ' K

A D |_. - Methyl - (24 dlmethylcyclohcxyl) 6 - dlmethylammo -5 - tnazme - ,
N ' 25 24(|H 3H) dlone, m.p. 120—122° : 95

-1 - Methyl - 3- (34 - dlmethylcyclohexyl) 6 - dlmethylammo - s' - tnazme -
2,4(1H, 3H) dione, n3* 1.5288

1 - Methyl - 3 - (2,6 - dlmelhylcyclohexyl) 6 - dlmethylammo -5~ trlazme -
2,4(1H,3H) - dione, n2® 1.5244 _

- 0 - I- Methyl - 3 - (2,3 - dlmethylcyclohcxyl) 6 - dxmethylammo -5- tnazme - 30
AR 2,4(1H,3H) - dione, n2® 1.5283 L o :

1 - Methyl - 3 - (4 - methoxycyclohexyl) 6 - dimethylamino‘ -5 - .triazinc_ -
24(1H 3H) - dlone, 2% 1.5305 _ R S

R I Methyl - 3 - (4 - ethoxycyclohexyl) - 6 -_dimethylamino -5 - lriazine'- '
35 2,4(1H,3H) - dlone - 35

I-- Methyl - 3. cycloheptyl 6 - dlmcthylammo -'s - triazine - 24(IH 3H)- dlone
: m.p. 116—118°

] - I-Methyl-3 cyclooctyl 6 - dlmethylammo s - triazine - 2,4(1H, 3'-!) dione,
: o m.p. 133—-1335 -

- 40 - Methyl - 3 - (3 - chlorocyclobutyl) - 6.- dimethylamino - s - trlazme - ' 40' '
: 24(1H,3H) - d:one, m.p. 160° i

1 - Methyl - 3 - (2 - chiorocyclohcxyl) -6 - dlmethylammo -5 - tnazme -
' 24(1H 3H) - dlone .




dione | - Methyl - 3 - (2 - nethoxyethyl) - 6 - dinethylamno - s -
triazine - ,4(1H 3H) - 25 dione 25 |- Methyl - 3 -(3 -

met hyit hi opropyl) - b - dinethylamno - s - triazine-- 2,4(1H, 3H) - dione.
__n[err'] 1.5545. [err] 3500, 2900, 1730, 1650 cnferr] | - Methyl - 3 - (, -

__ethylihloethyl) - 6 - dinethylamnio-- s - triazine - 24(I H, 3H) - d|o._
e -

.- Methyl - : _(2 - cyclopenten- - - yl) - 6- dinmethylamino - S - trlaz_l
© 2,4(1H; 3H) - di oné |- Methyl -"3 (2 - cyclohexen = -yl) - 6- o
di ey ylam ng4- s -'triazine - 2 4(1H, 3H435586 one | - Methyl - 3 - (3 - 24

cyclohexen“ Ty "% - O rrernyl n trrazine - 2,4(1IH 3H"

. dioney mp. 114-118 1Btk tcontinucd) 35

- Methyl - 3- (2.- ¢ CM},G(_S/I eﬁ! “ - -chbbh)cyclolfbxy[) dIGFTEHiﬁ‘M:H@[ﬂm ='sS triatiid azi ne _‘

- 2,4(11 H 3H) -dione Me#GA3H) -3liene(5 - nor bor nen -2 -yl). -6- dinethylam.no -

- -s- tfd azine - 2, e t ccloentylrrethl‘-
-6 - Q_eret hylsani n;i -§M4( ;{H;gzdi:g@ brmﬁocﬁ‘(li]]—elxm—blgb H%thd{abnﬁ 3 ¥ Wg‘? X
cyclopctylmathyl - 6-d|nethylamno- S --triazine - 24(1H3H) dlone
23 i : - Methyl - 3 - (3,4 - dlchlorocyqjolngﬂ) 585 dimethylamino - 5 - triazine -

.23 Tabl e 1 X (Conti nu%ﬁS’HﬁH) %’L"h?‘rp —390° (3 - cyclohéxen - 1:ylmet hyI) 6

- dlrrethylamno- trla th

. nor bot nyl fret hyl ) - 6' Elﬁgt Fgﬁqi éfcmg’éocy%l’_‘%ﬂ PPe . 60 %mﬁ'd’ilvﬁﬁ"’él-]) < trézmc -

, d| one mp. 117-134[€rr] o
' Mt hyl 103 . l(EMelhyrhoib@r3meﬁ*rtetran1f-ylll}fh®'t=lhy¢xyl) 6- dmdthubmhwl-amrm@me s - 10
tr| azine - 2,4(1 H, 3241 HIHY-sligne; - Methyl - 3 <7 cyclobutyl - 6 o

-di'net hyl amino - §_wmdiy 23138, ssze&m&!ﬁlonexyﬂ)oaedlmmynammo 5= t&ﬁ{nbyl - 3
(1 - et hylcycl opent gH)iH;31H --dighenet hyl amno - s - triazine - . -

-2, 4(1l3-| 3H) di on 4-106 |- Meth entyl -
~ di et hyl ani o : s ? ygg% c?dn 5(";“1‘4 ghexsm oﬁe & ‘BYIQ'Q'W 1297 E’EHF‘]“* I Met hyd
- Scclo‘hex - ylamho 9r|a2|ne- 2,4(1H, 3H) - dione, .1
m p; 101.5- 10)4- Methyl - 3 - (2 - decahydronaphthyl) - 6 - dimethylamino - s - triazine -
: 15 I - Methyl -3 -240H.3Hietdispecpe. difexdily - 6 - dinethylamino - s-
tr|a2|ne- .2, 4 ; ) qjgg t
~ret hyl cycl ohexyl )Jr Iét@_‘) gin_é%i"ﬁ{h% o le, Fl a2| ne"azg}(g ?M‘ 33% & one :
J;er 31 93 20 " -1 -Methyl - (1. _methylcyclohexyl) - 6 - dinethylam 5100
i -

\ > iazi nezo 2@) f,r(zzﬂyyg_pég,q?p pgd, én-éilmcthylammo s - tnazme 24(111 3H) dione,
A t .

TR Eﬂyl - 379cyclohexyl- 6 - dlmethylammo 5- trlazme 24(1H 3H) dlone o

‘ ' 1 - Methyl --3 - (1 - ethylcyclohcxyl) - 6 - dlmethylammo - § - triazine -
25 - 2,4(1H,3H) - ‘dione 25

| - Methyl - 3 - (1"- butylcyclohexyl) -6 - dlmethylammo -5 - trlazme -
24(1H 3H) - dione :

1 - Methyl -3-(24,6 - tnmethylcyc]ohexyl) 6 - dnmethylammo s - trlazme -
. 24(1H H) dione . _
30 I - Methyl - 3 - ethvl - 6 “methylamino - s - ma7me 2,4(1H, 3H) . dione, m.p. . 30
206-—-207° _
|l - Methyl - 3 - (sec butyl) 6 - methylamino - $- tnazme 24(1H 3H) dione,
m.p. 99
. l - Mcthyl - 3 (tert butyl) - 6 - methylammo s - triazine - 2 4(TH,3H) - dione, ' o
35 © - m.p. 235—235.5° _ , ) - 35

I - Methyl - 3 - phenyl - 6- methylammo s - triazine - 24(IH 3H) dlone, m.p.
293-—-296°

Sl - Methyl - 3 - (p - chlorophenyl) -=;_6 - methylamino - s - tnazme - 2,4(1H,3H, -
: dione, m.p. >300° '

| 40 |- Methyi-3-(3,4- dnchlorophenyl) L6- methylammo -5~ trlazme 24(IH3H)- 40
“dione, m.p. >300°

1 Methyl -3-0- chlorophenyl) 6 - mcthylammo 5 - trlazme 24(!H 3H)-
dione, m. P- >300° _



|- Met
2,4(1

hyl - 3 - (4 - methylcyclohexyl) 6 - dinethylamno- s - triazine -
H 3H - dione, mp. 131-132 . - Methyl - 3 - (2,4 -

dimethyl cyclonexyl) - © - dinethylamno - s -frrazine - Z,4(TH 3H - dione,
m p. 120 122[err] | - Methyl - 3 - (3,4 - di rrethylcyclohexyl) - 6 -

. di rrethyl amino - s -triazine -

i

2, 4(1H 3H) - dione, nferr] 1.5288 | - NEth glk

- (2,6 di met hyI cycl ohexyl) 6- di fret hyl. am no - s - triazine -
24(1@4 _ dione, mlerr] 1.5244- - -Methyl - - (2,3 - -
di n‘ephyl cycl thXyI) - 6 - di nethyl am no 4435585tr| a2| ne - 30 2,4(1H, 3H) 25

-di oneél nferr] 1.5283 | - Methyl - gl, alt hox cycI ohexyl) - 6 -
d| met yI am No - s . MeRLL He y%ﬁj) nl.er Met hyI
L - ‘et hoxycycldfdi!lgf(ml (o &O%‘Jh I et hy am!hﬁ(%{ ’-nos[s- tlrhlzm%lzéng‘% 5‘?
2 4(1 - dione, -
351 IVEt hyl ¢ 3 "Bgféﬂg'bhé;gt(’gbo"“m@he“yal rf’et'ﬂ?hﬁ?ﬁ“ﬁ% 5- s"azmerﬂéﬁhw)- 2, 4(
_ H3H) dlone'mp 1 'Ti[err] |- Methyl - 3 - cyclooctyl "6 -
. di-net yI amno - s t-tMétmgi-rse- ¢m 2 téf{ubrdtheditflphenyd) oae,mdﬂnymmlao%s 133azﬁ{¢err] 40

- Mthyl - '3 - (3 24§HﬂéHbc9@h@bmpy24)!-2436 . d| met hyI am.no - s Ctriazine

40 2.4() H, Ky ethy‘d ﬁ@%%ﬁrng\é,ps 6% fidg 1o 1rdVBLF %491 131 gfugﬁ)m di one -

Chlorocyclohexyl) riazine -

.24 24]Table I X (Contl nue I\/Eth I (4 - <¢hl orocycl ohexyl ) 6 -

di met iyl ami no 1% rﬁ%ﬂ_ lSOPZOM(-i Bv—q)‘yla"mdponemazmet hy(1H3H3 - d10(1¢2 m.p. - 10
brormcyclohexyl) thylamno -s - triazine - " - : _

2, 4( 1K 3H) - dione. i PRBIIDYL iso r3pyl 63mfém lafhirfohs OE&QMGLQ%N}GI—% a.oﬁe m

dl et hyl ami no - s - ti6batéie - H, 3H - di-one, mp. 89-90[ err

Matzhil H, 3|%|) (é_" gne %50 ql OJr OCyCL Hgﬁl‘) 63- metbyégréggt gyltr?arZan 24(1H 3H)t-rI azine

tetran
' é'dior
"S-

‘ |Soprc
227 4( 1R
15 1 -
tL|a2|
{ dlhetr

,opyl 3 - |lsd‘1§?t

ne, mp 6——

ret hyl cycl ohexyl) d| met hyl amno--"'s - triazine - 10 2;4(1H, 3I—I)5
e, Met hyl - 3t - MegyB- 5 &y clohepylr-#rrandiilaniod ohescipkihe - 2,6(1H, 3¢li)nﬂtohy,l amni no
triazine - 2, 4(MP 224 one | - Methyl - 3 - (4 -

pyl cycl OheXYi )M'eth§l -3 d&ﬂ%gwha'@ rH?etl‘iy]zﬁnlnot F' é‘?ahﬂ? 24(1§ 3H) dtone. o

1, '3H) - di one h.p. 2 ‘ .
Met:hyl 2 - decah drona ht hé‘lk 6 - di rret hg/l anino - s -

ne - Z’?lH i ethyagogméy ‘?ﬂca 08“" "1“101311‘-91?2'063 4(1Héb‘préw1=’ _ 5 2
yIamno-'s-tr azmeT (1H, 3

@gﬂe‘r%;ﬂ% aﬁﬂ fnﬁhl“a’%'"? ‘r*%aw g§‘ ‘%{&1’( 1H, 3H)

20 nD 1. 5088 Vi B
IR [ Methyl - 3 - neopentyl - 6 methylammo 5 - tndzme 24(1H 3H) dlone.
‘25 m.p. 253——255° _ o 25
. I-Etnyl 3 cyclohexyl 6- methylammo s - triazine - 24(1H,.>H) dione, mp ’
226—227° . :

1- Methyl-3-(3- methvlcvclohexvh 6 methylammo s- triazme 24(IH 3H)-
dione, m.p. 255——258° _

30 - l-Methyl 3- (m tolyl) 6- methy!ammo s - triazine - 2,4(1H, 31—[) dlore,mp 3
' 280—282° ,

:_ !- Methyl 3- (3 chloro - tolyl) 6 methylammo s - triazine - z4(IH 3H)- '
' dione, m.p. 321 5——-322 5° _

- l- Methyl - 3 - (2 - methyl - 5 - chlorophenyl) - 6 methyldmmo s -'lriazine -

35 2,4(H,3H) - dione, m.p. 268—270° -3
s 1 - Methyl - 3 - (3 -aentyl) 6- methylammo - § - triazine - 24(1H 3H) dlone, )
m.p. 179—I18 _ _
- Methy! -3-(34 - d:mcthylcyclohexy:) -6 - melhylammo -5 tnazme -
2,4(1H,3H) - dione, m.p. 295—298° _ _
0 . Methyl-3-(p - xsopropylphcnyl) 6 - methylamino - s - triazine - 2,4(1H, 3H)- - 40
©  dione, m.p. 284—286°

1 - Methyl - 3 - (2,3 - dimet glcyclohexyl) - 6 methylammo - 5 - triazine -
2,4(1H,3H) - dione, m.p. 223—225° _ .




1 - Ethyl - 3 - cyclohexyl - 6 - dinethylamno - s - triazine - 2,4(1H 3H)
- dione, n[err] 1.5279 |- Methyl - 3 - (I - ethylcyclohexyl) - 6 -

dinmethylamino - s - triazine - 25 2,4(1H,§H) -—dione —

251 - Methyl - 3 - (1- butylcyclohexyl) 6 * dinmethylamino - s - triazine -
- 2,4(1H,3H) - dione |- Methyl - (2,4,6 - trlrrethylcyclohexyl) 6 -. @
Jdimethylanmino - s - triazihne --24(1H3H) - di-one 30 1 - Methyl -3 -
~ethyl'i- 6 rretlzﬁéllamno - s - triazine. - ng 3H) - dione, mp. 30

206‘-\2’c7[err] I Mt iyl 3. (sec - hutv|§4 S8 - nethylamino - s - %

triazine- 2,4(1H 3H, - dione, mp. 199—Iggg|§[gr([£|]q‘ k’l—ﬁd)%t hyl - 3 - (tert ==

butyl) - 6 _methylamno"-. S - triazine - di lone,. 35 .. | mp

235-235.5[err] l- Methyl -3- 24 dimethylcyclobexyl 6 meth 'ammo oS - bria
351 ethyl - 3 - phiig Gine, Wm{m N raz 55’(‘3 H 3H) -

dironet~m p. 293 2960:1 °- - - chI orophenyl) 6 - methylam no -

) ;'T*“Sf'cﬂn;oéh;“ai}“%féﬁém? Slraragiagen I Sobnes et 377
di-one, mp: >300 |t - -8,5- ﬁnnethﬁdyhlemplherﬁyi Memylﬁmfnorre} hyd:amk o - s -
triazine -2, 4( 1H, 3H)24(IPH$féhedlomp1p>23@G{2.‘éf’r] Tab " |

l%/efﬁ; 5853 - (o - f%%}‘n%p.f{%yj‘gj"_"y’%'°p°‘r’r¥9h@I'&ﬁPﬁ%S}m“?s’ Sriggne gﬁﬂ%‘ mj)2 4(1 .

"“H,3H) |- dioné; mp: >300[rr] | - Methyl - 3 - (m- nitrophenyl) --6 - -

et hyl amino -10s - k- rM%{Eﬂné (3 ﬁh g!EVFl@N}yD 65 methylamino - sditgazine - 91 H,3300 10
5 1, ~iMethyl -3 - (foneyPPf Fiordtet hyl phenyl) - 6 - imethylaninoc - s -
triazine - 2, 4(1H|3HMerhy1d-l DNty MR m&‘lﬁa:ﬁ’rﬂﬂ?”&&azine ZMEW%J[) dé%‘ 25llﬂgopropyl

-6 .-.i met hyI amno - $89—9triazine - .2, 3H) - dione, 2 err] 10
[ no - tr| a2| ne -

o - h | 1H 3H) - -
ol B A Bt LD

| Ilggprliz%ller;] 6| -Pr ﬂpy%eti)rlrlgn&-((@ -med’;yll ZLI E;llﬂgdi):;nylz);éf 1&3&;%2&11&&- | .
tTiazine - 2,4(1 H 3H(LHIY - dione, mep. @We-2%1 p. 261263 | - Methyl -3 -
Syl oheptyl <6 UMD 00 oy 4R 3 Skl D BTGy
Kb anzq‘i'o"f‘?g il S5 by - e AR Sne R B

'>300[ er r]

-  : l - Meth - 3. (- decahydronaphthyl) - 6 - methylammo - s - trlazme <
24(IH3H) dione . _ R A .

T SR I-Methyl-3 (2 cyclopcntcnyl) 6 mcthy!ammo 5- tnazme 24( 1H, 3H) " 25
i o 25 . . dione _ _ _ o

' 1- ]\gethyl- 3 (2 cyclooctenyl) 6 mcthylammo 5- trlazme 24(1H 3H)-
. ione L : : '

- l\gethyl -3- cyclopropylmcthyl 6 methylammo S - trlazme 2,4(IH 3H) -
' ione . . . : : !

' -.30 I - Methyl -3-(3 - methyl 4- methoxyphenyl) 6- methylammo -5 - triazine - 30
24(!H3h) dione . S

l-Methyl (2 methyl 4 methylthlophenyl) 6 methylammo -5- trlazme-
. 2,4(1H,3H) - dione . .

o 1 - Methyl - 3 - (24 - xylyl) - 6 methylammo -5 - tnazme - 2,4(1H,3H) - .
- 35 dioie = . ) _ .35

I- Mt:tgl‘;yl2 3- cyclohexyl 6 ethy]dmmo -5 - trlazmc 24(1H 3H) dione, mp
- 209—=211°

l-Methyx 3. cyclohexyl 6 - 1sopropyldmmo -5- trlazme 24('H 3H) dlone, |
mp 213——215 o

? - 40 I-Melhyl 3 - ethyl - 6 - (tert - butylammo) 5 - trnazme-g,4(lH 3H) dione, 40
;- m.p. 182—183.5°

I- Mcthyl -3- 1<oprop_/l 6 - 1sopropylammo - §-- triazine - 2,4(IH,3H) - dione, .
m.p. 18]—-!8 L o




:

| - Methyl - 3 - (2 - nethylcyclohexyl) - 6 - methylamno - s - triazine -
2, 4(1H 3H) - dione, mp. 246-248.5 |- Methyl - 3 - neopentyl - 6 -

_ rrethyl amno - s - triazine - 2,4(IH 3H -_dione, 25 M-
- 253- 255[err] o : : S _
25 I..-{ Ethyl - 3 - cyclohexyl - 6 - nethylamno -s- triazine - 2, 4(1H 3H) %@,
:_.d-i.one-,_ m p. 226 227 | - Met hyI =3 - (3 - nethyl cyclohexyl) -6 -
_ methyl-am no - s - triazine - 2, 4(1 H 3H) - dione,.mp. 255- 258{ err] 30 |-
Met lyly - (B%_tdlyl) - 6 - nethyl am nd435,85- triazine - 2, 4(1H 3H) - 27
. dione, mp _30 280- 282I = Met hyl o-p - tolylj 6 -
- methyljamno - s .- triazine -.2,4(1 Hg’w l(xo’&(f%'ﬁ e(a p.- 321.5-322.5 1 - .
~Methylf - 3 - (2 - netfivhyr- 32 1Q§0 %u 0
triazine - 35 | 12811 lsor_‘)%m g gh@%% no - szggmggo )é(r!qu]rghﬁ' leR?é{rhpl _ 3
- (3. --pentyl) - 6 ; tr|a2|ne- - dione, mp.
179-182 | - Methyl 1 kvgf gsgf;i%ﬂy}reﬁ h%’t;}&%*ﬁ@&% tmﬁme Esé&lﬁ)ﬁwmqﬂb - s
triazine - 2,4(1H, 3H) dione, m p. 295-298:40 . -I - Methyl. - -3- (p- .~
i-sopr gpy| phenyl) - I6- Meumt hy lsmwpyl - 6 Saltylahfioazy N@azine2, Z4(1H Ishsil-&.one di.;pne,
- mop. 284-286[err] |- Nbthyl (2,3 - dinmethyl cycl ohexyl) - 6 -
‘methyljamino - § - .ty e 5.
1435585 .‘_ %5;319! @dp‘r‘épyﬁ ¢ Fgmpafgy'am‘ﬁ% ‘raﬁ'i“é!“‘h@‘f@ﬁﬁ 15‘8&‘)
- Met hylj - - (2 dlnet%lcyclohexl) - 6-'msthylamno'- s - tr|a2|ne-.
L 2,4(1H, 3H) - dloone I nﬁtpyl 4(22“1!5*{tb3r"rh]0b!ttyl)Nétmfb'lamlr@ ~§ dtriazine - 2,4(1H,3H) - 10
i soprdpyl cycl ohexyl ) . nethylanmino - 's. trl azine -'5 . o

2, 4('1H,-3H) " - di one,1 NetRyl -228scp chn[yﬁfé'leth ]ammo 5- lrmzme 24(!H 3H) - dione, m.p. .

RN AR L PRI At 20N o L e 4 e

.51 - I\/bthy'l - 3 - (3120—17(3?m_3thyl cycl ohexyl) "= 6 - rrethyl am no - s - _
- triaziine - 2,.4(1H, 3H m 5 err] - -
~met hylicyel oper%yl )q %ethy h§7 ﬂ*?’ﬂo% ‘get]?ﬁ%'?'f‘%zr’né"az'"? A?ﬁy'm%]-l) d‘°““ch one,s
mp. 236-238 1 “Met -3 - (3 -~ chl-orocycl obutyl) - 6 -
thyI amno - s - t1_r1 Nzthyk- 3 -2i§°19€dpyH- (N-- ‘buitfl 0N Gneethylaniing)236- 33@int --
© Methylj - 3 - octyl @4(1%%11)?1)/?‘%%, tr|a2|ne---2 4(1H 3H) - dione, .
- mp. Mthyl  -. 3 - (lp M hyl thigrhgny! )N7'ﬁ jazine -
T2, 41 3H) - 15 zﬁ?li?'t ylgmepﬁﬁzeﬂ.des(m Y ¥k?§?1ﬁmﬁ‘°) 5 ‘”a%@
rr'r'ethyl.-- 4 - chl érophen m no. -' s - triazine: -2,4(1H 3H) .
'di one,| “m p:.- 283- 29§[e F{‘ l\/t—%%ﬂe"!‘ 35 0\(9 "("B?ti)}"b‘ydm"elam"‘ﬁ)ethny&‘ﬁﬁ“ho - 520:'-'-'
“Miriaziine - 2, 4(1H 3H) e, mp. 237-240[err] 20- - -Methyl . o
e,,| sobutyl -6 -.‘meth JMHIIhleO-—3Scycldpléhl§ilZ-l §1e(N,02, &i(n&tHleM)roxydint)B, \mrﬂumeZO o
1206- 26?9[err] 1 Met hy R.4CHHG3H) +(dione decahydr onapht hyI) - et hyl amno --s --
_’g’“ azkne - 2,4(1H, %H)Methﬂl NG - norbornyl) - 6 - (N methy' N- cthylammo)-s triazine - T
5 . 25 2,4(1H,3H) - dione _ 25
L 1 - Methyl - 3 - (2 - meth thlﬁth!N hyl .
- 2e4(IH3H)( dngqr?e oxyethyl) ( uty et yammo) 5- tn%lzmc
"I-Mthl32 th bt]6thlN thy] .
264’lyH 3H)( dl:’.)m:oxy utyl) '( uty met yammo) 5 - trlflzme | |
30 1- Methyl - 3 - (2 - ethylth )-6- N-btl-N- : )
_ tnazn)r,le 24((1H 3eH)y d:gger:opy) ( e methyldmmo) ’ 30.
-' 1 ~E2t.}:1(lli-l 33H(;yclé>l}:§:;yl 6 - _IN methyl N- (2 butenyl)ammo]-v ”tnazme -.
a5 -'l'-.E;hZ(ll ‘33% cglg;(;cyd(_)hexyl) 6- (N melhyl N- ethylammo) 5 - triazine - 35-
; - oo 1' l\g%(hlyl!l.ﬁ-l ) g‘l’g:‘%héxy-' -\’>-_IN“ methyl - N - \2jbuty.nyl)?mino']l-.&triazinc-

! - Ethyl - 3 - (2 bromocyclohexyl) - 6 - (N - methyl - N - ethylamino) - s - '
- triazine - 2,4(1H,3H) - dione : ,

40 : An alternative method for makmg these compounds of this invention where X 40
is sulfur i is illustrated by Equanon 13: .




2- Methyl - 3 - (2 - cyclopentenyl) - 6 - nmethylamno - s - triazine -

2,4(1H,3H) - |- Methyl - 3 - (2 - cyclooctenyl) - 6 - rrethylam'no - S -
~triazine - 4,4(T|—|, SH—dione - Nethyt -—3 - Ccyctopropytl mernyl =0 -
rr'et_hyl amino - s - triazine - 2,4(1H 3H) - dione.
., 301 1- Methyl - 3 - (3 - nethyl - 4 - rrethoxy.phenyl) - 6 - @
- et hyI am no -+s. - triazine - 30 2;4(1H'3H) - dione I - Methyl - 3
net hyi r’rg hyl't'hi ophenyl) -.-6 - nethyl am no --s - triazine - 2 4(
| H,@H) - d| Orm Met-hyl 3ad (7 4. 'y\zll\ﬁﬁi . et h\/lam no._-.s - 28
trlaz'l,ne - 2, 4(1H 3H - 35 dione | - NEthI - 3 - cyclohexyl - 6
) ethyl anmino -s - triazine -®, ﬁ‘(ufkkd 3H) : dlone"l\N - I\/bthyl - 3 -
- cycl oxexyl - 6 - isopropyl amn tr#qzsl-n.e)\ 4(;13 H, 3H) - .di one, ‘mp.
_213-.2.L5[err] 40 - | - Nethyl - -|et“§¥1 - 6 - (Der% wZbut'yl am. no) - s -
“triazine - 2,4(1H,3H) .- dione, - 540 m p. 182-183 52errf“- NEthyI - 3 -

1 soprQQyI - 6 - |sopropyl am no - ‘W triazine -2, 41 H,. 3H) “di oné; - m p.
181-184[err]. 27.  (compound 1! wherein R, is alkyl) - . 435 585 '

.'._27t r I- ;gPLg I' X§( E?Ethng%{eglhﬁ)s?ggfa{ﬁ }ggu;;ﬁiﬂgﬁ?hxckz léf{’%d:ﬂpr Opyl o " | o

ISOpripyl - 6”- (t eehting o g S8ygen Sia ydg;maaﬂm osph

hiEryhh < s

85-186.5 | - . ISWefph to 1-2113ursma§o (3] a-spf‘ndmcadrlp bhmsl 'ﬁhbpro&:ctctajmbam ne -

p

.,_'21 4( h 3H) D OI’IE,EUC .Issllg agtfé—btg 1% ‘Lsu ahle rt |st(‘>Iy: -
* propargyl aming - L. e o e Yl
' 10 c

LlO
-(21- methy b'tﬂnydh): hydrﬁcaﬂ.&in sy &iﬂ’bﬁ&cts$or tﬁd’ﬂe@& ﬂ mur w th - .
Ethyl - -3 - isopropyater, argl the ptddy¢tamriraded amt crygaliizad anabove, 4( 1H 3H) di one, . -.

‘mp. 70 173[err] |- Wbe figflowinggxample apd TpRje X illpstratethis prgeediteno - s -

triazine - 2,4(1H, 3H) - dione, .15 M Ig]; Il Methyl - 3 - |sopropyl :
.-6v= (N -. but y1I5 N - et S’Wﬂtl&ﬁib IOD) Metlﬁyl-S-cStdld»}ﬁZ m&ilmetﬁylz(’rﬂlﬂ;bﬂs—a'lﬂ)une~4dh|6ne
N[err]1. 5182 I - Methyl 03

" éycl oflexyl - 6 - L0 .sreﬂf

y

1
L]
l

_ " f 4€1H fli axje.- !mat - -24(ro§)]¥l am n
e ) rts 0 ylpminogt e-
'S - jtriazi ne 2 Jnir LTE? ne ﬂy;ﬁ gtsp osphorus ntasulfide. The .

. ld{ fod’c@ql en a§nosphe EP?: BiEreaction
20 2,4(1H, 3Hyg - dl owigture is diluted with 250 parts of toluene and the supernatent hquxd decantedl - 2
Met hyI - 3 - cycl ogént $'du€ & mlxgcﬁal t@ice ‘d!it&rgﬁ parh portiory afnh%b)olucns andtthg azj ne

1 fice

k2 4(1H, 3H) d' O@Wness MLE&T (;ilzluen qu g‘z‘%g&;‘xs henr&%ﬁgﬁo i
et hyl anm no) - - P -methyl 3-cy l-6-4i P/l'am hﬁazme-4 thio- -
1251 - IMet hyl 25 3 -2(421H31mlmxmi nmzm - (N - uty V- ethylam no) 557
',$- tr|e_112|nle- 24(I H, 3H). --dione: C eble %, -

Slmllarly thc followmg 4-th10-s—tr1azmes can be prepared

" 5 B A _ 1 - Mcthyl - 3 - cyclopentyl - 6 - dlmethylammo -5 - trlazme - 4 -thio -

,r,. . B S _ 2,4(1H,3H) - dione, m.p. 184. 5—186° _
L 3 -1 - Methyl -3- cyclooctyl 6 - dimethylamino - s - triazine - 4 thio - 24(111 3H) 30
. , divne ;
| l- Eéhyl -3- cyclohexyl 6- dlmethylammo s- tnazme 4 thxo 24(1H 3H)-
o ione
- 1: Propyl -3. cy...lohevyl -6 - dlmethylammo -5 - tnazme - 4 - thio -
35 " 2,4(1H,3H) - dione _ . _ .35 -
. . I - Methyl - 3 - phenyl - 6 - d:methy]ammo 5 - trlazmc 4 - thio - 24(1H,3H) -
: dione _ :
1- N(ljethyl 3 - norborayl - 6- dlmethyldmmo -5- tndzmc 4 thlo 24(1H 3H)
ione
40 I - Methyl - 3 - cyclohexy!methyl -6 - dlmethyla'mno - 5 - triazine - 4 - thio - 40

2 4(1H 3H) - dione

'l-Meth 1-3-(2- norbomylm..thyl) 6- dimethylammo s - tnazme 4 tth-.
24(1H3H) dione _

1 - Isopropyl - 3 - cyclohexyl - 6 - dxmethylammo - § - triazine - 4 - thio -

45 . 2,4(1H,3H) - dione - 45

| - Methyl - 3 - cyciohexyl - 6 - dnmethylammo - 5 - triazine - 4 thio - 24(1H 3H)- .
dione ) :




| - Methyl - 3 - (2 - ethoxybutyl) - 6 - (N - butyl - N- nethylamno) - s

- triazine - 2,4(1 H3H - dione 30 1 - Methyl - 3 - (2 - o o

'eth Ithlopropyl) - 6 - (N- butyl - N- methylfamnoy - s - 30 tnauue
2y4(1 H 3H) - dione |- Ethyl - 3 - cyclohexyl - 6.- [N - rre_thyll - (2

butqnyl)am nol - s - tr'i azine - ~ .2,4(IH 3H) - dione | - Ethyl - 3 7

E (2 - %hl orocycl ohexyl) -6 - (N - met hyI = N-- et hyI amno) - s _-_-'tr-i a2|_n
- H, 3 * dione - o
ggq__/'f Met hyl- 2 (1h Dyl':ll) ohexy 6. LN _Iﬁ3ér5ﬁ5ll N - (? =-hut y-nyl \arri nol
s trfi azine-"2, 4 [ Forduoneonts-UsEDF M Compbungs(2 - bronocycl ohexyl) - (N

.- metHyl - N - et hyl amThc)itompo&nds oﬁ"fdrﬁﬂhMQre‘us@‘ul‘%Jcol?t’rg‘l%}undegteg t(t)
An al’ t{gr native met h@aplyipga hﬁkicgt‘ l)t%st@ve@mafpmumd& ledus bivad uhﬂlééﬁé’fﬁe 7 lon

- d li
0 P loultur s 11125} ScH A PAEYS gpperdvead comrl s STrET
. 1,435,585 - "The precise amount of6 ammotzlazméflon %L
14 (cenpound 11 mhemit wrm:commglt«we JpartioBIB ek 1 red R SR e”]
are ag previously dér tE kxﬂ"’ed }he fgamiaging esﬁdl. het de of apphcanon prevailing
's=triazi ne-4- ji 0- 2 et ke ‘ej”fshﬁiaﬁﬁ Sisiyancaibe | log( g vgggl:%;goqs 15@
cor r egpondi ng oxygemraﬂglsa@qq Tihe WohBol3a0 SPRO el kmiclil m eda ‘ﬁﬁgf 5 o
~.for - ito 12 hours Ih“*RI?STDbM‘eWLm&U(DI‘CJaSlommk et cbe. P T ne. (lb _
‘can bé isolated by y di L b 9 F“dﬁﬁefo ld?:ilnonbmotrthmadwmtomeahe&bhbida@ne e o
‘hydr ogar bon sgj vent i, 3] §c ﬁﬁﬂe‘g‘f‘m %&ﬁﬁ?} ﬁec bs@ﬂ)r-‘dler(ne-6gnet.b¥ .
filtration), “and fun,um.syrmlmcfoh e} 1 Fgﬂl dmt'ﬁ'b? |
“sol.vefit ; fol | oned bymiaep S‘t"ab4ty123at1¢tbyitl.m°-asttl‘1&np5(@ﬂ)—l&tc anhd)t Es'suchas . :
hydr.oge arbon sol vent %%{ff ?Eﬂawo ffrepiopyaminortuirzint.ur for cedhubﬁmﬁra]attftlshdvmt
. wat er,i and t pr oductTHe)gt,]r;1 3 ?Iysﬁﬁ |zeld S above The ho oW ng
~ exanplie and rT]ﬁ)bl e XonbdntiShdi g&rehergnbn%rmuaﬁﬁ h ’s’,‘;‘a fg" ‘;‘;J;/aftc’)sx Eh are 15 20
“'Synthesis of |-Met hy¢1ur8>wtabbhedyd>lu!ﬂe govRird) Y sgé'ﬂsia dsBluﬁgder§s4 cﬁz ﬁ.‘a
15 2, 41( err] dI one T P ispgpsions, dusts, granules, peilets, and high strength compositions.
- I- et hyl §I ohenyﬁrdé ',be ﬁ)’i‘“‘é?d‘ltﬁ"'%“? calzlp azcogggw fomdﬂgh@dm 200
- parts|of. pyr| i ne i fernadids mpﬁd"e T ool s PoGEn< B et xtuns
'S reﬁl uxed for sn( bdmsm'n@kepn@com pbt rtoratums Qéx%tmd é' rFeQ m%’ﬁ? on
#ixtuge is dilut ed ZOV YUresight efrtdrfadaeacmragemaﬁ«emts tbsuwl d
. rdecanted. The OI‘ESI uqﬁ,o ,ﬁ ,te\ig}g’é ‘l“@,’;;se n’pgf’flf‘r E gﬁylafoiwtltm tt{}qél uene30
\and ‘the supernat antprégogtitingl decant e G™8 PRHE “IRRmYei s 3
\Concentrat ed to dryness and -extract ed: vmth hot - lgeoéegepyewel;rhe hot extract s
‘fllte ed,- then cooled t-0-°give .18 parts of - :
i et yI - 3- cycl ohexyl 6--di et hyl ami no- Heibitiagi ne- 4Bthkuno 25 S“rfactantz 4(1 :
3H)1d| one, -m p. ZWekableZPowlied! € X. o M 366y Lllc 'H—? oW o
gthlo s-triazines can be prepared.- | - Methyl - 3 - cyclopenty‘l - 6 -
/dl met hyl amno - s - ‘tslp?'éﬂ“ﬁef °‘%I°ﬂsth| 0 5-% 4(1- H 30+ - di onen-tm p.

184 5;186[ er. I‘] . Aqueous Dispersions ~ C _1.0750 L ©40-89 - 1-10
' x " "' Dusts _ S 1'—-.25':,_= . 70-99 - '_'..0_._- 5
.' Granules and Pellets ' _ . 1—35 ' .- 65—.-99. ) 0-15
" - High-Strength Compositions '90_—99 : - 0-10 0—2 .

The actual percentages that can be realized with 2 partlcular compound of
“formula I will depend upon its physical properties. '
35 The manner of making and using such herbicidal formulations is described in 35
o numerous patents. See, for example, Luckenbaugh U.S. Patent 3,309,192, Loux
. U.S. Patent 3,235,357, Todd U.S. Patent 2,655,445. Hamm et al. U.S. Patent
- 2,863,752, Scherer et al. U.S. Patent 3,079,244, Gysm et al U.S. Patent 2,891,855,
- " and Barrous U.S. Patent 2,642,354, :
S 40 ~ Many of the compounds of this invention possess: unusuallv high .wates- 40
o solubility, up to several percent. This offers an advantage in, for instance, control
; of brush and other deep-rooted, perennial weeds. An example of a hlghly water-
soluble compound of this invention is I-methyl-3- -cyclohexyl-6-dimethylamino-s-
.. triazine-2,4(1 H,3H)-dione; this compound exhxbtts a solubility in water of about .
45 3 2% at 25°C. , 45




30 | Methyl - 3 - cyclooctyl - 6 - dinmethylamno - s - triazine - 4

- thio- 2,4(1H,3H - 30 dione | - Ethyl - 3 - cyclohexyl - 6 -
~—dimethytamno = s - trfazine - 4 - thio - 2, 4(1IH 3F - dirone | Propyt—-
3 - cycl ohexyl - 6 - dlrrethylamno - S - tr|a2|ne -4 - thio- 35 , W
. 2,4(1H 3H) ~ di one _ T @
+ 35 | -jMethyl - phenyl -6 - di methyl anino - 's-.- t_r.|a2| ne --4 - ,thi.o -

'.'_.._2",'4("1 H, 3H)." - d| one | Met hyl .= 3 - nor borng/ - dimethylanino --'s - . - -
triazi ne - ‘4 -301‘ hio ‘- 9 4(1 H. ’?LH\ -di ondd4Bs. 8§/br hvl - 3.- cyclohexylnet hid - -
- 6 -] d| met hylarimino - s - tr|a2| ne- 4ExaInBie9 -2, A(1H, 3H) dione . - . -,
Methyf - -3.- (2 - ng;,)gg,;,,nyl methyl) ai et hyI amno - .s.-. tr|a2| ne - 4 - -
t-hi o | 2 4(1H 3H) dione:- Isopro cycl ohex ' hyl ani no

- s -itriazine - 4 - Mﬁh)d3cyg}she"y"ﬁpglmethl’la’?‘“&(sﬂﬁz{‘:‘ﬁ)z yl%ﬁﬁh@m n?.}o*’ .

45 | -*I\/Ethyl _ iyl tqz[wethyiam no = s -_-tr|a2| ngs-4 - th|o_.'.:.;—3
_ 2 4(LH 3H) dl ﬁ%?cnggﬁwhono tyle T s 585 L
. Fornui at i-ons: %nd US(Mtahanbhe Corrpounds The conpounds of formJI a. I9are : 5."'

usef uF for-¢ontrol q{( undesi red vegetat i on by -‘appkying: a “her-bi Clﬁi@“y
effectlve anmunt to H#E | ocus -of- sai d undesi red veget ation. They can- be

_ used wher ever . geneﬂ'ﬁé igRAENG N E@hbinG! drCuiieedo. ps:tdedse asolutivdugitict edn 15=
areas] rail road Ti g:htrsied)imth/agawarw Wraws. - adj acent to :croplands-in

- .agric | tural ar eas. -5 The preci'se anoun hlefk ani not r'i'azi nedi one . to: be
used n any. g4 ven S'Wéﬁ%lk?}}‘wdw” vary ‘accor. Ing to.the particular end - 10-. -
result{ desired, the use involved,. the plant and soil {involved, th '

f-of muj at i‘on used, . t HeMetble- QYHOQWHGcS’éWﬁbHamIE?WWWFﬁé(l\kk%ﬁ)ﬁ’é?“ecoﬁé%t i ons,
~ foli age density -and Like f Since:so nany variabl es play a710
~role, lit.i's‘not- posslj‘lhﬁtlc’@dfe%ﬁg?drtﬁe a rate of ‘appli catl on suitable for all-

-sftuationhs: Br oadl y Sipagisbdigm silfeeuccinapounds of t he ‘i.hventi: on- are Ufed at.

Ievels of .e.g. 1/2 kil ogram per are. to 25 kllogram; per-- ‘hectage. The
- gonpoynds of .for rruld-‘H“"‘ﬁ?éE?S“Hé“"(:’ngﬁ% H8¥ with other herbi¢cides an rﬁe L

particularly jysef tlrpl fhopAidRtsnab kmodghtyrblé}fdmﬁfd bassed through a hammer mill to o 15
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(i ncluding at | east one conmpound of formula |

in a herbicidally effective

anopunt) and at |east one of a) 0. 1 to 20% by wei ght of surface active

agent; and b) 5 to 99%13rwe| gitt—of~

SOII(] or riqurd drruent.

f.orpmul ati ons will

-speC|T|caIIy, the various types of 30 general ly '
..conbjln these ingredients.in the. follomnng appr oxi nmat e proportions. Perceﬁé)-.
= by ght Herbicide "~ ... ~ Diluent © Surfactant Wettable Powders . |
- .25- 9@ EE - 0-74 " -.. .1-10 Suspensions or Sol utions - 5-50 -
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20 tora, norning glory (Iponoea spp.) nustard (Brassica spp), radish
(Rhaphanus 20 spp.), marigold (Tagetes spp.), dock (Rumex crispus), and

nutsedge tubers were planted inm a growth nmedrum and treated preener gence at
two rates (2.2 and 0.44 kg. per ha.) with thé chenmicals dissolved in a

non- phyt ot oxi ¢ solvent. At the sane time johnsongrass (Sorghum hal epense)

havi ng f our | eaves, crabgrass -and .bar nyard 25 ‘grass-with three | eaves. an
nut setdge- (Cyper us rotundus) fromtubers }rggwo | eaves 25 were treateg = .
.pos\t,_e'rrer gence_ﬁ__z_z_k_g_p_e; nd controls vwere m:n nt.a 2nrnd'-,_ ’

in the greenhouse quﬂgﬁw%e@Lgmqs then all species were conpared to
contrpls and vi sual | ly Qoapeghdt of (hedspmmses .t 0 treat ment. A quantltatlve

“rating was 30 - made on a scal e -of Ota 10 aratlng of -10 neans-
corrplete Ki'll: ,-a.rating of -0 'means 30" ¢ _|nJury Aqualrtatrve :
rati ng{type of . nj ury) was-al so ‘made the “ | gt t ~ .30 indicate chl orosi s,
and tQe letter "G rndicates: ‘growt h'ret @ Ratl ngs in. th| "C' test

- for some preferred corrpounds of the |nvent |g20n ’%)I I ow * L 31
01,435,585 . _ [err] [err] -

1,435} 585 . wherein |
B I rgekfsﬁrm Semp iy ) i3
'selected from(a)- ﬁ;lgwrboﬁfatoﬁ'xcld?cﬁalﬁﬁﬁq Bam ofl € eBcartiv s cyaﬁalﬁeﬂym ytar bon
~-atons} al kynyl of @&ta %cﬁbwaatbmﬂ b@md kyl @y blcped¢aeinyloff 740 ﬂ%casbmaafmar@itorrs
‘cycl ol kenyl of 5 nygl’o b i \% EY’ W’y‘? rfetonl)| cagion gtqmy, gingethyon
atoms] cycl o#l keny F‘ % %rtﬁdﬁ vAthQ¥e me@o‘%}"&lﬂﬁkw&hﬁfm or
bi cyc] oal kenyl of h]‘r](hi(ﬂ.@'oﬁﬁr on atom; and bi Cycl oal kyl met .
- bi cycl oal kenyl met hig th@fdbgvetqzrclmalkidarqyohwéw&wsd Wlhh ongealky) igroup ©f 2 to @)y‘mnohexyl
and tetraneth Icyc?‘? %g." ! & oRPS A5 ¢ EIaT R AT PRI OB B PR AT et h ong
-“met hoxy, eth ne Po 30T et hyl t hi o.group; {c) ‘the above cycl oal kyI
groups substltut ed with one al kyl -group of 2.to 4 carbon atons, | or 2
et hy| groups, | or 2 chIorr ne -or brom ne toms - oné et hoxy or one 15
éthoxy group; and _ R ' o T
15 (d) [err] wherein Q is hydrogen £ uor] chtori ne -brom'ne, "al’kyl of 1 ...
it0" 4 parbon atons, "al koxy or-. 20 - walk tuhl o of I or 2 carbon atoms,
"rru.tro or a trrfluowbermt:h I group; =~~~ 20 Y is hy dro en, chlorine or

{“met hyl ; and - Zpis h hl?rere, p@jne] alkyd o t@ nnatamk,yllkc)@YOr]_ to
"éar bgn atons or %gﬁg’%ggg?& "ﬁﬁéﬂf}, 5r°° l—ﬂ”f’?g gm“p’_, e go

Z is hydrogen or chlorme :
. R, is hydrogen, alkyl of 1 to 3 carbon atoms or a cation selected from Na+ Ll" K+
. (C/2)*, ammonium and dimethylammonium; . . :
i 25 R; is hydrogen, methyl or ethyl; ' 25
T i R, is alkyl of 1 to 4 carbon atoms, alkenyl of 3t 4 carbon atc-ms, alkynyl of3ord :
2N ! . carbon ‘atoms, or methoxy; and
' o X is oxygcn or sulfur; :
i . -provided that when Xis sulfur, ncrtm,. R, nor R, is hydrogen e
o 30 2. Compounds according to claim | wherein: . 30
i R, is alkyl of 3 to 6 carbon atoms, cycloalkyl of 5 to 8 carbon atomq or cyclodlkyi
of 5 to § carbon atoms substituted wrth one methyl group,
R;. R; and R are methyl; and -
X'is oxygen or sulfur, i . T
35 - 3. Compounds according to claim 1 wherem : 35
" R, is cyclopentyl, methylcyclopentyl, cyclohexyl or mcthylcyclohexyl '
R,. R; and R, are methyl; and
Xis oxygen. - '
' 4, 1- Mcthyl -3- cyclohexyl 6- dnmethylammo -5- tnazme 2 4(11—[ 3H) .
40 °  dione. ; 40
a 5. 1-Methyl-3- cyclopentyl 6 - dlmethylammo - 5 - triazine - 72,4(1H,3H) -
ione.
6.1 - Methyl -3 -@34 - xy!yl) -6 - drmethylammo -'§ - triazine . -
e 2 4(1H.3H) - dione. L
o 45 7. 1 - Methyl -3-(3- mcthylcyclohexyl) 6 - drmethylammo 5- triazine - 45
: - thio - 2,4(1H, 3H) dione,
8. 1 - Methyl - 3 - cycloheptyl - 6 - dimethylamino - s - triazine - 4 - thio -
24(1H,3H) - drone . .
- 9. 1 - Methyl - 3 - isopropyl - 6 - dimethylamino - s - triazine - 2,4(1H,3H) - -
56 dione, 50
: 10. 3 - Isopropyl - 6 - dimethylamino - s - triazine - 2 4(1H,3H) - dione. .
i, 1 - Methyl - 3 - isopropyl - 6 - methylamino - s - triazine - 2 4(1H 3H) -

a T .




(¢ 2)+, ammoni um and di net hyl anmoni um 25 R3 is hydrogen, nethyl or

et hyI 25 R[err] I s al kyI of 1
at ony, —
atornsl or nethoxy; and Xis oxygen or sulfur pr ovr ded that when X'is ‘
- sul furd, neither Rlerr] nor R3is hydrogen 30 2. .Corrpounds Y
* accordl ng to claim | wherein: : : 30 Rlerr] is
" al kyl {of 3 to §,carbon atdns, cycl oaI kyI ' 6f 5 to 8 carbon atons, or . :
- cychedl kyl of- 33;_9_..3 carbon atohs cuhcrurvl’@é-é it h one fethyl group: . . 33

'R[err] +R3 and Rlerr] @are meiempl - A00.X . |§m Xy gengiflety H[fi%r_ 35, . . 3.
'Corrpounds accor di ng2,4(bH13Hau- mgm&\/\herelﬁ A fettyhinidd' + 55 riazine 35

Rleri} is cycl ODGHt%{(gﬁﬁ’ﬁ'%?‘?‘élbp@mc}llorouiwmrlbhéxydlm@hylam&&ykGyﬁézﬁdaexyl

d hyl - hyl - 3 -
AEHIGEOET kL £ QIIE Y edew I TN

di oneny : 15. 1- Methyl 3-G3- methylcyclohexyl) - 6 - dimethylamirio - s - triazine -
40 5..il - Methyl - (’H’é Q:Rp -6 qnethylamno- s - triazine -
2,4(1 H 3H - g oneM as- hél cyclohezy ( 3 -4hio - By dimsthylamgino - gj- gigzing|-ani no
- s -itriazine - (( pounﬂid £06rding 0 claim 1 as herz'mb\.fo-'a %{g&.g&ﬁhy dﬁéosed( S-10
met hy:j-lcycl ohexyl) -0*18:“ ’hﬁl’helc pamiing claiss 4—116| azr ne -

2 4('1 3H) - dione. Fc‘:fd;g "g}ﬁt t lly-as Bereinbkiforetdbsetibed no - s
L : atro sirgd v _
-« trigzine - 45- thhé)'loc sxr§ 5?-%_?%) e Z:&m omp rises ap pyI .

5

6 - dimet hyl am no -corSpounHI’olfaia nme - Cf“'%‘,l{g amount 15
+50.10¢: 3 C |50pr0 (pdreach it alpim I%whlc!tdfdnﬁﬂlbdﬁapplylag (sl 1) a -
di one.! ﬁ‘ﬂ' o] s ‘§'oj)c ‘°f aFomp IckimAo - s - triazine -

to claim 19 which rises applying to sgid s .
2, 4( lH 3H) - m one herblcrdgy cffechve amount of a compound %fb)dgrm 3, PPIYINE to 53 A% 585

33 12. | - Methyl - 32.-A sehod adeuidylg to chint | §@s'3.9plym§to saitdr]oc%y ne -20
_.2 41 H, 3|_|) di Onérerb%ci;lalig_cﬂ‘eq\m ppount ofthe c(oﬁrpeun:lhifaldh’p en

' d| met’ hyi amno - gh°§]% glmli’-P §1ﬁp‘“c mpoﬁr:\gé’mp iges anplym&@tsh'ﬁ"OGUSS - (2
- met Plyl cycl ofexyl) -2& Am deHgt Qlalm whrlt dppl&n E‘E’lovu
'_dr one; 15. 1.- Met hyxlbmdaﬂy efft(03ve amﬁinhkbfﬂﬂ ) Gmﬁd any ©f clai fel ?‘0 - 8 ]

tri 21 ne - 2. 4(1H 3 pRjtiion for controlling uhdgsired ﬁ:geta mbiexqrhpnseﬂa- .
thi o, a 6 - di rre'g hyi “ﬂ8° °‘§"" L ang %‘i?ﬁ%@"eﬂﬁ(a)aswidcaa(nirmcsﬁ) an ingftsagsier 17.

,Corrpoqrnds accaw di'ng t 26 o | %rﬁﬂ:dsxti@ﬁ ab&ﬁ’cﬁhé"kbeélﬁfneﬁs\pﬂ% Eon(ﬁﬁ‘lsl:sy a g %ou?é %F

{ "ot her ! than the. conplomnas of .clains 4-16 ounds ‘accor 0 cla
@ substant jally as helr eiﬁb“ef’?}?@s’d’éﬁéﬁq%@m tﬂ@alﬂwﬁmhlﬂodomﬁnsaomtdmﬂaduhmgf

¢la
undes't r ed \_leget ation IAC&)H%HH&{ §c§c§rdﬂ1%mo )Uapng 2§ which comprises the- compound of

Co -35 claim 4, '
Dk - ' g 295 A composition according to c!arm 25 which comprlses the compound of 35
TrefT T ~ . -claim
e - 30. A composition according to claim 25 which comprises the compound of -
i : : any of claims 6—16.

40 3ILA composmon accordmg to any of clalms 25—30 including one or more
G, _ additional herbicides sclected from bromacii, diuron, paraquat, m-(3,3-dimethyl-
. : ureido)phenyl tert-butyl-carbamate, 4-amino-6- -tert-butyl- 3-.nethylthlo-as-tnazm-

S(4H)-one and ,.-chloro-4-ethy!ammo-6 lsopropylammo s-triazine.
32. A method of makmg a compound of the formula

3

45

. which comprises reacting a compound of formula:

- - GJ\.}J\scr:s. (18

Re

- with an amine of the formula R,R.NH R, R,, and R, being as defined 1n claim 1
and R’; being that part of R, (defined in claim 1) limited to alkyl.
50 - 33. A method according to claim 32 wherein said compound 18 has been . -50
Frepared by reacting an alkylatmg agent of formula R 2Q w1th a compound of the

| 'l!llllj Il 1) MILI'M I
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15 the | ocus of said undesired vegetation a herbicidally effective
anount of a conpound of claim1.

15 20.{ A net hod accordi ng To crarmri9—whrch—conpr+ses—app! —S-ai-d
l.ocus ]a her bi cidal Iy effective anbunt of a conpound of cla 21. A

et hod[ accordi ng t'o claim19 which conprjses appl ying to said | ocus a 20 _
- herbl clidally efféctive anpbunt of a- conpound. of “claim 3. 22~ A met hod ~ - 3

acc ing to cJ,aim 19 which conprises-applying to.said locus.a 20
her brj idal |y eiis.ee;...ug_ammt of the conpolA¥.586 claim4. 23. A nethod
~according to claima19 which conprises applying to sard Tocus a ferbretdat+y.

‘ ef fectlive amount of the corrpound of clai r,:pSO 25 - : 24, A net hod o
accordl ng to claim19- whi.ch: conpri ses app' mg to . the | ocus-.a herbi-cidally

_ .effectnve amount of the conpound of any g 6-16.(17}. = ... . 25 25.

A corrpOsr tion for controlling undesired: veg#t at PP on whi ch conprises a- :

“‘conpo of clai mI i, one of (a) a surfactant: and (b) an inert
carri glrg/dnat erial . er‘zﬂgaéﬁ %g’r‘?ﬂ&stfrf"i“tﬁ’ﬁ’ laé!éepdr ng to claim25 which. - =
Corrprrlses a. corrpound of tlaim2. « &

30 274 A conposition.according.to ¢laim 25 wﬁ ch corrprl ses’'a corrpound of -

. clai m;3 28. A corrp05| tion according to e]-mr-m—Zﬁy\,hr ch conprises the -
.conpoyind of .35 . - ‘ctai m4 29: A conpositi og accordi ng to clai m 25 which
conprises t he corrpound of- " 35/ claim5. 307 A conposi tion.accor di ng to .
cl ai 25 which conp?ﬁdga\gslstaﬂehmamhound of any of clains 6-16.- 40 -

31. Alconposi i on accorufiFthed oA mekine actampvend 6 (RO forfwlatidi Ng oné or m)re
addi tf{ onal herbicides selected from-bromacil- “diuron, par aquat :
m (3, 3-di met hyl- 40 urei ‘do) phenyl tertgb yI carbamate S

. -4-am ho- 6-t &rt-butyl - 3-net-hyl t hio-as:triazi - 5(4H) - one and . '
2- chl.pro- 4- et hyl am no- 6- |sopropyl am no %)t\ﬁ he. 32 28 rret hod of . maki ng a
.gonpound . of the formula: 45 Ry o s [err]

- ferr]is 45 ' - [err] whrch ' :

R corrprr ses reacti nglmaenr:éw lfzgg quR ?f ed ‘eFIP]:n ieh cqmpRfsex reketini tah an-

~am nel of the fornula [err] elnga "‘f"lri“e »q of P°°f&'|‘1h R[err] belng
g\hat jpart of R2(defrned|n c[alml) Ilmte,dto aIkyI 33 A
rret hdd -agcor di ng-to claim 32 wherein sal"d,dgrrpound 18 has been 50

lin L

\ al
)' LA A
im 2.

5

ipr epar-e."-'-'= by ‘reacting an aI kyI at| ng agent f f ornul'a R;g r] Q wit h a corrpound
.,\_, «of tHe Formula: -~ -34. /RJ\ gy 1,435.585 .
34 [err] vvh%eln (’r)ls chIorlde bromde |od|de or [err]
o ollowed by acxdzfcatlon : S o R
35. A method of making salts o!‘ the formula I R
i . - : . . k L : _. R'\N/k '
| \R4

which R ' AP
 of the F&Tn%?:“ reactng an amine °_.f t_hc_ formula R,R,NH with a compoiind

g5 e S n,\)\ - Ce 3
_ . R , - (19) . : :
)\/'ksma, SR REE
wherein R |
are sach rln ;ihf;l; defi ned m claim 1, R, is dxme;hjlammomum and R; and R,
36. A melhod of making salts of the formula

;-




and M is alkali netal. 5 34. A nethod of making a conpound of the
formul a 5 0 f[err] (22) wherein Rerr], R3 and

R4 are;as defined in_claiml; whichconprises—react-rg—an—ani-he—of the
- formula Rlerr]4NH with a conpound of the formula O [err](19) follow ed b_@

‘acidification . o 10.35. A nethod of making salts, of
~the foyrula: N N'.RZHH‘"H"'"('"’H‘!‘!##HIFGS.CH ng an amine of the formula |
R3R{err] NH with a compoundtrof ntng . fOF mul a: R '
[err] Jerr] whe¥ein Rlerr] .is as definedijughgim %, ‘R2 is - o
di met hylranmoni um and R err ag%? err] 36 Q[HELilud of——Frade ;g salts. of thes
s formulia:, [err] . 3%aim | £ 4 SFE 85 amhedeingd RcRl | - err,and R4 are as
defindd in claimi é"n"é'nﬁkf’fe}?rT 3 catigr; aphich gomprises ﬁg&ﬁﬁggﬁﬁ?g&ﬁ#ﬁ%ﬁdm
limted to a cation; which conprises reactjng.a " conpound of th& TBrRkRuI a:
[err] i . . .(22) with abase sek_,\egk\ed_f'r om ammoni a, di net hyl am ne
~and’ tﬁ';@ hydr oxi des of sodium |ithium poy"iisj'\i urpsand cal ci 5%] 37. A nethod
- of maki'ng.a conpound. of ‘the formula; o7y N '—'( 7 5 Jerr]
[err] jwhi.ch conprises reacting phosphorus pent&&ul fide.with a conpound of
~the formula: 10 [ emith awaeyselefteiSh bl and R err] are-as defined.in claiml,
“Rferr} is that’ por t*iifétnn,qfotdafimﬁn%dﬁ e d ‘J'lijﬂmh_lla'f‘ﬁf’laﬁ‘ﬁihﬁihr@‘dxidqs obdodiilm, and
Rlerrfis methyl or = 8tHymethed cAmaking actompsaidii i, ?op}n;ggly_ of claims 32-34,
'36 or{37 wherein Rlerr] is alkyl-or .3° to 6 -.carbon. atoms , - =
cycl oal kyl of 5.to 8 carbon atons, or 'c'égl'csal. kyl of 5 to 8 carbon atomns
substituted with one nethyl ‘group, and MR 2, Rl err].3 and Rlerr]. are- -
15 39! A nethod accordi-fnig to claim 38V\/rae=f\gﬂquﬂgl 5 (':'yjcl'g‘g,entyI nmet hyl cyclo
penty|, cyclohexyl or.methylcyclohexyl. 40}, At hod a(:"c;( Fding to claim39
_ .i_/\_her'e‘] n.[err] is CyC-Ih?cEex'yl ;720 " 41::A rfethod according -cl ai m39 wherein
R err] is cycl opent compringst traclingf phsgdtong ds. of -t-he formul a: '
_Jerr]i vhi ch” conpri sg:lsrmt‘_’- e foll owing.steps i n'-%@%&gﬁ%ew.ti:a FUBRAUPE pf ethe
"alkyliating agent of the fornmul a R err]:2Q wit h -net hoxycarbonyl, 25

“tyanami de to form N-methoxycarbonyl - N-al kyleyanan err]de[err] .
\ o ) T Sl T L -'___of_J\NJ\N/.R's"‘ _ (11b) - . 10 -
P . . ) . R"- \R4 ) ]

wherein R,andR,aréasdéf' o T
: 1, ned in- ' :
dat;ggl Xm'ti% to alkyl, and R’, ismm(::lflll;} Z),r l:t,h;,sl th_at portion of R, defined in’
: or 11 cafgo :gtdccordmg to any of claims 32—34, 36 or 37 wherein R. i L
;. S & carbon ates subsi?t?tsé ;};cl:}t(])’alkyl of 5 to 8 carbon atoms, or cycloau?yl . f',Ssatlk)g : _
; o : methyl- ) ' 1_ .one mﬁthyl group, and R,, R'z, Rs R’J and R, :I’C 1.5
oo 39, A method according to clai herei . S
_ . DR . pcntz{i cyclohexyl or mcth)ﬁc;cg?!‘er;fﬁ? Wherem_ R, is cyclopentyl, methylcyclo-
; g 20 ﬁ ll;rllettﬂog according to claim 29 wherein R is cyclohexvy! oo
n | 42, A method according to claim 39 wherein R. is eoslorety .
. L2 A mel 0 o( makmg compounds of the fonfnula, stopentyl. - _ 20
'_ \Niw 3
O‘J\NJKN/Rs
éZ' K \_R4 2
f which éom'prises—iﬁé followin i
Al ir ! g steps in sequence: e
25 garll-gra:fiténgf a? alkylating agent of the formula R%Q with meth o 3
B: reacting the pradnor o 1oxycarbonyl-N-alkylcyanamide; « o 0onyl
P .. . . 2 *, c iy . . , .
| " compound of the formu?a:swp A with an amine of t.hg fjo_rn_lula_R,R,NH to form a .25
5
' N .
i CHao(l_I:_IlNJ_C,_NRJR‘ - o (7)
: 0 R, S
C: reacting the product of step B wi L . ' .
ith an - ran: o r .
o formula R,NCX to form a comppom:z{l of atgels!%iﬁglr::c OF isothiocyanate of the: 30
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[ | ' form
B: reacting the product of step Awith an amne of the formula [err]to
a corrpoundgof the formula: NH [err] C reacti ng t he product of step Bwth

—ah—-seeya ot—sothtecyarate—of thc 36— Formuta—Rfer IBJONU\ Zo3|6or mra
: | Id .
lgozgguggSOf the rorm 36 [err] [err] [err] D treating
-t he product of step H!ME!HHHHINWR to cycI izc and form-the desired -

' product vvhereln Gl m4 err] is [err]al kyl, [err]. 36
_ 'Cyc|\ga1| ky] noc Lrn/l nethylcycl ahexyl H@q 385cvel opent vl Dhenvl
-chIoro’phenyI R‘2|sthat portron of - R2as defined in cIarmlllmtedto
;alkyl; i R3 is hydrogen nethyl or ethyl; R4 is er"r] A al kyl; ._: Xis
"-oxygen or sul fur; provided that -when . Xis sul f é’rer] i's rrethyl

~free’ bases of . t.he

-nol es jof anhy ousa‘]lpc[,&f‘ ,on

10 Qils chloride, bronide, iodide or [@{OL{R{_ZC_MRRS ‘al kali neta,; and R

i 5. hydrogen or err] alkyl. 43. A met hod tacicor di ng fo claim42 ereim
R [er/r‘L/rgs met h)(/:l[ 1]5 44. A method ac®orii ng-to claim 42 or 43 wherein

-step. B is carried @Etehﬁhgtﬂépr@ﬂlé?%ﬁapi%t 'J!bQ'EEM l{'& gcﬂ% cﬁﬁ 3%'?%@-5 ond| ng

.sulfat‘e salt .of therantme R err] NH whereby a so
salt of the product‘,",’hi@l drjt'edbowdorrﬂih@ met hod of ¢l ai m 44 wherein, between

steps B and C°t he&; pg;gg rop e%]ﬂ/bdwrhorwl arktyleyclabexyl,beethgle t.he. 5

defﬁ mt H8mPT QHRES ro aﬁlgrg resul ting
sol-utijon is i medi :St,e,d dmgb;; mtlﬂdoﬁﬂhﬁj stillation at a t enper at ur e

" bel ow 50[ err] to ¥ and the resrdual sol ution is i mredi ately

' s e % fur, Roisrmethhe - -+ - 10
treated with éo E@?m "g‘t]gj%e _g" )
corr espondi ng sal t M‘Jfls hlhg, ped W ‘ $ 4 dd'%i’cordl ng to any of -clains
43- 45 wherein stepRDS|hssdroennro:e£d—@]Jtat - in a solvent selected from

°ﬁ pv °f§ Beq%@rr AP i 6 15

. benzene, chlo benzen%3 B‘Ft a éw& ﬁ 412n’vltemn R35s etbsslence of | to 2.5

whereiin Ris cycl owaeeyby, ah()li:tson

5 dt tiod qb‘f laﬁdne4fwh nml, a lf tﬁ@ﬁdg% um q;f;?mhll

: el C E tiweéliSst e pealii

gﬁbsltvg;??gﬁ Sf agalél e E qﬁgqil halkali to liberate the f?ree basss of the un"eacted P;R,NH

30 49.] Met hod® of eﬁm & f;@%“@%mt,ﬂgt ﬂg;ﬁ‘;%féf‘ 'ﬁtlggeqaar m 170

subst a.nt ially as desoddidogg thateal w:ttv\llstxithrr ﬁﬂ@%&ﬂ& E;( “ﬁF’s

garrpoumds of the fear Oadtrgm#iep@herpmﬂade f the p rochess of 1;my o ; ual s
2-49.| 35 51, ) degfodin ap 164374k wheoofresta I isigpried buti s

enzene, c e, 1oluene and xylene in the C 25
»sel eCt :ed f rom - - presence of: to 2 5 molcs of anhydrous R,R.NH, S
R S : 47. A method according to any of claims 42—46 wherem R, is cyclohexyl, X is
oA oxygen, and R, and R, are both methyl. 2
P : ~ 48. Methods of making compounds of the formula I as defined in ciatm 1 '
T 30 " substantially as described herein. - 30
: 49. Methods of making compounds of the formula I as defined in claim 1, :
substantially as described herein with reference to the Examples.
- 50. Compounds of the formula I whcnever made by the process of any of
1 S claims 32—49. N
! 35 0 51, Compounds according to claim 1 wherein R, is selected from - 35
_ (a) alkyl of 2 to 8 carbon atoms, alkenyl of 3 to 4 carbon atoms, alkynyl of 3to 6 '
carbon atoms, cycloalkyl of 4 to 8 carbon atoms, cyc]oalkenyl of 5 to 8 carbon
atoms, cycloalkylmethyl of 4 to 9 carbon atoms, brr'ycloalkyl of 7 to 10 carbon _
atoms; : :
40  (b) the above a]kyl groups substnutcd with one methoxy, ethoxy, methylthio or 40
" ethylthio group; '
(c) the above cycloalky] groups substituted wnh 1 or 2 chiorine atoms, bromine, i
or 2 methyl groups or alkyl of 2 to 4 carbon atoms;
(d) phenyl or substituted pheny! as defined in claim 1 wherein the substituents are
45 1 or 2 halogen atoms, I or 2 methyl groups, ethyl, alkyl of 3 or 4 carbon atoms, 45
nitro, alkoxy or alkylthio of 1 or 2 carbon atoms, or trtﬂuoromethyl . . B
R,, R,, R, and X are as defined in claim 1. _ o e e
52. Compounds according to claim 51 wherein . :
i R, is alkyl of 3 to 6 carbon atoms, cycloalkyl of-4 to 8 carbon atoms or phenyl .
! : 50 R, is hydrogen, methyl or a catron as defined in claim 1; 80 -
o ' R; is hydrogen or methyl; : '
. Ry 'is methyl; and
. X is oxygen.
: 53. A method accordmg to claim 19 whrch comprises applvmg to said locus a
55 herbicidally effective amount of a compound of claim 51 or 52. 55
54. A composition according to claim 25 which comprises a compound of
claim 51 or 52.
55. A method -according to claim 32, 34 or 36 wherem sard reaction is

B T Ty



(a) alkyl of 2 to 8 carbon atons, al kenyl of 3 to 4 carbon atons, al kynyl
of 3 to 6 carbon atons, cycl oaI kyI of 4 to 8 carbon atons, cycloal kenyl of

5 to 8 carben—ateHs; cycl ey rethyt—of—4—to—9Tarbom atons, bi cycl oal kyl
of 7 tb 10 carbon atons; 40 (b)- the above al kyl groups substr tuted wit
one’ net hoxy,. ethoxy, methylthio or 40 et hyl-thio group; (c) the above
Acycloal kyl groups substityted with | or 2 chlorine atoms; bronmine, | or 2
- et hyl 1 groups orsyal kyl of 2 to 4. carbon. at,qg§585(d) phenyl or substltut ed 37

phenyd! as def i M T AT T WHeT el T THe SUDSTI tUENTS are 45 t+—or—2
~hal‘ogeh at ons, | orP hif angrrgapisssolventiapd wherkeioythe prbdigt uracdmpamld@nclai&mrrs

45 't | k I t fl th
; n| rOR4aan3X)>/( g‘; ﬂycasge Q@é tRod>: c,c(JTdBF t(?ang'%?blon 1522 2 wh%&én ,Césdﬁlil% yﬁ? yl .

clarm 1 wherein Rlerr] is- alkyl of 3 to carbon atoms cycl oal kyl of 4 to

-8 .car bbn at ons or phenyl 50 R[er s hydr en, nethyl or a cation as
defingd,in claimil; . F BF{§ zfj§ gogen or nethyl; Ris
nethyl.t and X is oxygen. 53' A net ho | BBusk O cl aim 19 which conpri ses
appl yi: ‘19 t.o said |l ocus a 55 - her bi chSeIaPI inivdyect i ve amount” of a
compound of claim51 or-52. ' Londong V@B 6U.conposi-ti on accordi ng to

claim 25 whi ch Con‘pr| ses-a conmpound of claimBbl or 52 55 A net hod

-accord{ng to claim ﬁ&;terﬁdrmni-lvf&ﬁstwesxaebﬂaryamcdbfﬁao&dn&rbrbss Leamifefon Spa, 1976.

1, 435 85 ' FPublished by the Patent Oﬁé‘?lelii cﬁac(s);itshanpton ?}Zl L ydqpp W CRA 1@}1, fmrg ani C
'sol ven} . and. wherei n the product is a corrpouna o? al'm51 or 52. 56. A
et hod! accordr ng.te-any of clains 42 to 46 V\,herer n R [err] i's rrethyl

R[err] is hydrogen or : rrethyl and_. [err] For the
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