- 2- Sub i ted Phthalldes and Heterocyclic Phthalides

The present inven gmm@mbstltuted pht hal i des and

het er ocycli c phthall |ves t hereof , processes for their
producti on, conp03|t i t hem and their use in agriculture.
More particularly, the |nvent|on concerns conpounds of fornula I

(1) wherein ring systemA is sel ect® from a) pR3#A676r napht hyl
b) pyridyl which may be fused by its (b) or (c) side to benzene c)
pyridyl - N-oxi de” or pyr agipQy] rte@dHifalides afl) HEVdroWy&i1RYbhthalidest)

pyrazi nyl f) 3- or—#=——cimmorynyr_or-2-quinoxal fnyt, _and

g
five nenbered het eTtear prasérs: r ilnyersuopr i sinegroxy gepstititpAur pvhal hdes ogﬁm
as het er oal O bt ! Pﬁﬁ\ameéjeartdjscf'&ﬁ&ﬁe?e@ﬁ@r‘l@fr' Eod¥s sHRY £60 B di3E
nitrogen as an a dltlona et er oat om IS cyano or nyl
CX[ er r] X[ er r |PERetiona GeEpRtEiras mongatpisgpthen sag EB%‘;H uge oidpamceﬁt“ﬁ» be
in the §orm of thméﬁeesaﬁ%dlmy nl:h%ShWenQ[otﬁ ebﬁce‘zas NompoliktisOo £ CRYTREXY |1
group which nay be in the for f free acid or in ester form a
car banoyl group or a nono- or - Fltuted carbanqyl group, hydroxy-

al kyl , hydroxybenzyl, -CH= | onef aI group
-CHerr]-OC(O-. and bridge carb\o ato% |\ rlng , or ar'kﬂgC
| : 4 3
10 : 1, : -

vherein ring system A is selected from

a) phenyl or naﬁhthyl

b) pyridyl which may be fused by its (b) or (c) side to benzene

c) pyridyl-N-oxide or pyrazinyl-N-oxide

15 d) pyrimidinyl | '

e) pyrazinyl

f) 3- or 4- cinnolynyl or 2-quinoxalinyl, and

g) a five membered heteroaromatic ring comprising oxygen, sulphur or
nitrogen as hetercatom(s) which ring may be fused to a benzene ring or may

.20 comprise nitrogen as an additional heteroatom.

R is cyano, formyl, CX;X,X,, a ketone forming group, a carboxyl group
vhich may be in the form of the free acid or in ester or salt form, a thio-
carboxyl group which may be in the form of the free acid or in ester form,
a carbamoyl group or a mono- or di- substituted carbamoyl group, hydroxy-

25 alkyl, hydroxybenzyl, -CH=NOH, -CH-NO-lower alkyl , the group
' —~CH;-0-C(0)- and bridges adjacent carbon atoms in ring A, or a ring C

. /5N
RO

30 Y,, Y, and Y, are attached to carbon atoms and are independently hydrogen,
halogen, hydroxy, alkyl, alkenyl, alkynyl, alkoxy, alkenyloxy, alkynyloxy,
alkylsulfonyloxy, dialkylsulfamoyloxy, alkylsulfonyl; alkylsulfinyl,
diaikylcarba.moyloxy. alkylthio, alkenylthio or alkynylthio each of which
may in turn be substituted by 1 to 6 halogen atoms; dialkoxymethyl,

35 conjugated alkoxy, hydroxyalkyl, carboxyl, acyl, acylalkyl, acyloxy,
acyloxyalkyl, trialkylsilyloxy, trialkylsilyl, cyano, nitre, amino or
substituted amino, aminosulfonyl; cycloalkyl, aryl, aralkyl, aralkenyl,



[err] Y[err], Y[err] and Y[err] are attached to carbon atons and are
I ndependent |y hydrogen, hal ogen, hydroxy, alkyl, alkenyl ,
al kenyl oxy, al kynyl oxy, al kyl sul fonyl oxy, di al kyI sul fam)yl I!u

al kyl sul fonyl, al kylsul finyl, dialkylcarbanoyl oxy, aIkyIthr
or aIkynyIthro each of which may in turn be substituted by

at ons; di al koxynet hyl, conj ugated alkoxz hydr oxyal kyl Eqé% acyl
acyIaIkyI, acyl oxy, acyloxyalkyl, trial kyl silyl oxy, trralaﬁ 9I cyano,
nitro, amno or substituted am no, am nosul fonyl; cycloal kyl, aryI

ar a: ty| | ar al Klﬁﬂbﬂynyl iarkylo:r:y, arallkox);c, lsulfonyl I farleulfiny13 arylthio or
aral kyn ar ar al ko sul syl.fin

aral kylthio BERTVRFRIGy eaFmes VBieh ame B irréal%v 2y ¢ tnibEes BiBrTicuens
sel ected fr omshbdcncgérﬁronIHeybgeMaénallkynlaloeﬂ]kbrbxyalkh@l dedlloaXoxyniditge, cyamns,
al kyl thi o, Xikyl]ac&‘i{a‘o a‘?.&l WBghd t#t Qﬂas@ﬂ&%d E?]Liiogxéj.q:g tvr/nerer nR Is

hydrogen 1 ower koxy er aken together on
adj acent car bo -Bit shereior R aerhﬁréfgsemaxlpw Ph’@’lf-oPm}Pue{ @lkdx¥iherein E is a
di rect bond ralto 3 nmenbered [inking group with elenents sel ected

from’met hyl ene, substituted neth Iene err] and,  oxygen.
y or Y; and R taken toget er on aL acent carbon a oms form a bridge having

the formula -ﬁ-o-, -C-0-E or -ﬁ-!ll-E- wherein E is a direct bond
s OR;
10 or a 1 to 3 membered linking group with elements selected from methylene,
substituted methylene, -N- and oxygen.
&,
or Y, and Y, taken together on adjacent carbon atoms form a 3- to 5-
membered bridge comprised of elements selected from methylene, substituted
15 methylene, -(':-, -C|:-, -Iil-, oxygen, and -%-;
H R, H (0)n
each of W;, W,, W3, W, and W5 is independently CH, CR; or nitrogen;
Ws is NH, oxygen, sulfur, -Ci‘-,--clt- or -(IJI-;
Re; H
20 Z is a 2- or 3-membered bridge comprised of elements selected from
methylene, substituted methylene, -C=, -C=, -C-, -N-, -N=, oxygen and -S-
}ll [I{‘ g !ll 0),
R; and R; each is independently hydrogen; halogen; alkyl, alkenyl,
alkynyl, alkoxy. alkenyloxy, alkynyloxy, alkylthio, alkenylthio or alkynyl-
25 thio, each of which may in turn be substituted by 1 to 6 halogen atoms;
cycloalkyl, heterocycloalkoxy, aryloxy, aralkoxy or aralkylthio each of
which may be substituted by 1 to 3 substituents selected from halogen,
alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, cyano, alkylthio, acyl, amino
or substituted amino; aminoxy; substituted aminoxy; iminoxy; substituted
30 iminoxy; amino; substituted amino; amido; substituted amido; alkylsulfonyl
methyl; cyano; nitro; or -ﬁ-Y.

wherein Y, is hydrogen, lower alkyl, lower alkoxy, hydroxy or unsubstituted
or substituted phenyl.
35 R, is as defined for Y; except for hydrogen.
X and Y each is independently hydrogen, hydroxy, halogen, cyano,
alkyl, alkoxy, alkoxycarbonyl, alkoxycarbonyloxy, hydroxyalkyl, haloalkyl,



[err] or Y[err] and Y[err] taken together on adjacent carbgg forma
3- to 5- nmenbered bridge conprised of elenents sel ected fro Placed
substituted nethylene, [err], oxygen, and each of Werr], m"’
Werr] and Werr] is independently CH, CRlerr] or nitrogen;

oxygen, sulfur, [err] or [err]; Zis a 2- or 3-nenbered brldge
conprised of elenments selected from nethyl ene, substitutedl3se0B) ene, [err]
, - oxygen and -S- Rlerr] and Rl err] each is independently

hydr ogen; hal ogen; al kyl, al kenyl, al kynyl, al koxy, al kenyl oxy, al kynyl oxy,
al kyl thi o, al leepy) taleibosxyr, aﬁﬂb,mwl- tkn'rh;;nolamh ofLkyhtidle , nedkyl sulfiinpl bealkyl-

substituted b 6 h cl

aryl oxy, aral )kéo% Jn%l oatjrqg*l%qﬁghl 0’ ead) aJlJé#xr‘za g{ﬁg%st#@u% %ral_lj_coxy,
substituents $spRBE(O¥p.f P@hﬁ/ AP‘ER;@M’%\I R‘}qh ofisihdah I@}V iy EREsX Pe MSGaFWybY
nitro, cyano, 13¢K¥l dubs@icudeys sedédded HomME1Séd, ULRE/12Ma18a11/T, "EPRéky, halo-

substityted a 0X m Nox I tuted m no m no; substitut ed
ani no; g’m do; nég‘fﬁ%il?{ﬁgd °§%§“ﬁouﬂﬁ' K’#‘su‘f‘? ﬂ%'t ﬁ%suﬁw mine qr togsther
[err] wher elrapﬁ({s&m:]—o,s-&yd-ungempnizomr-cniakyl; oﬂ ower al koxy, hydr oxy or

unsubstituted or '*b§£&taulg%c%‘?’%§ a btk %xz%tﬁyd% d for Y[err]

except for hydrogen each rsin epen ogen hydroxy
hal ogen, cyano@ alky@ al koX¥, al koxycarbonyl, al koxycarbonyl oxy,

hydr oxyal kyl, -@%D,al V4. or -C-N- wherein the carbonyl is attached to A and R,
10 Iltz
represents hydrogen, alkyl, haloalkyl, alkoxyalkyl, alkoxy, aralkoxy,
unsubstituted or substituted aryl, unsubstituted or substituted aralkyl.
P is 0, 1 or 2. '
X,, X; and X, are independently hydrogen, hydroxy, alkoky, alkylthio,
15 hydroxyalkyl or hydroxybenzyl whereby at least one of X;, X; and X; is
other than hydrogen; or X, represents hydrogen and X; and X, together form
a four orl five membered bridge comprising elements selected from
-0(CH,),.0-, 0G(GHz),0- and -S(CHy)yS- .
. o
20 R;; is hydrogen or alkyl,
R;;3 and Ry, are independently hydrogen, alkyl or halogen,
m is one or two,
n’ is two or three
with the proviso that when R is carboxyl in free ester or salt form
25 and X and Y together are =0 one of rings.A and B contains a hetero atom.
When R is a ketone forming group this is preferably -Ci-R" wherein

e R’’ is alkyl, haloalkyl, alkoxyalkyl, alkenyl, alkynyl, unsubstituted or
substituted aryl, unsubstituted or substituted aralkyl.

30 When R is a carboxyl or thiocarboxyl group in ester form it is
preferably of formula -COORs or -COSRs wherein Rs is alkyl, haloalkyl,
alkoxyalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl, unsubstituted or
substituted aryl, unsubstituted or substituted aralkyl, hydroxyalkyl,
cycloalkyl, cyanoalkyl, aralkoxyalkyl; a group -N=C(R;5)(R;g); a group

35 =(CHz) ' CH(Ry7) (Ryg) ;

a group -Clil-l-O-C;-Ru
Ryo



acyl, acyl oxy, carbanoyl, car banol yoxy, alkylthio, alkyl shisiShaé Has 8Ld placed

sul fonyl or al kyl sul fonyl oxy; aryl, aryloxy, arylS(O{ferr], I )ﬂep
aral koxy, aralk§(O/[err], arylsul phonyloxy, each of which IM,H"]
substituted by 1 to 3 substituents selected from hal ogen, al , . |,

al koxy, hal o- al koxy, nitro, cyano, alkylthio, acyl; amno f éei tuted
am no or together represent =0 =S, :NI—T,5':NCR[ err] or =CR a'ﬁf rr]; or
X and R together: may forma bridge having the formula [err] 'wherein the
carbonyl is attached to A and R err] represents hydrogen, alkyl,

hal oal kyl , al koxyalZ%ay|and Rysi3pey Indapapfently hydsasth P%/u’c]é‘é!lor substi tut ed
aryl, unsubstitut ed,pr afdibR{,i tané edndepahdetdtly S5(0),abkyls ©0O0Ry,0ralkoxy, amino,

X . X [ tl h , .
2y Thi oy PRISTIEER' LaathS,, BESAAATT! ks B0A0), IXGLEY: SPLERISR or
X[err] and X exdditienadiyemet eharepy dagges hydyrog®perr] represents hydrogen and

Xerr] and X err] tplgeggﬁg ddo2eM ngyl,or five nenbered bridge conprising
el enents sel ected from - CH?err])E-err],O, -OC(CH err])[err] O and
-S(CH err])[err], S-Reo 1s alkylppe dayly s hydrogen or “al kyl , Rlerr] and

Rlerr] are independgntiyy 038, indkkitldeREIRY OGO, alkyl, RRIcILRYE, Q1kdx¥O,
n is tw or th]%g% vmthe#he rov#so éhat when R |s,cart210x§I Lbn Ireed
ester or salt % HTFUBEChigE Pﬁgg“lbﬁg Cuted anyd o, angybstifpkedsof spbgtitute
contai ns a hetaradkgl om Wen Ris a ketone formng group this is
preferably [err]- wherein,, ol | kvl . hal oal kyl, _al] koxyal kyl, al kenyl ,
al kynyl ?6 unsubst i tu? ea&dor} aRre inﬁex?en%gntly %ez%! orie 'or J:wq, Xm{

X, is oxygen or sulfur.

When R is a carbamoyl group or a mono- or di-substituted carbamoyl
group it is preferably of formula CONR,R; wherein R; and Ry are
independently hydrogen or an aliphatic or a saturated or unsaturated eyclic

15 or heterocyclic group each of which may be unsubstituted or substituted.

Ry and Ry are preferably each independently (a) hydrogen, halogen;
(b) alkyl, alkenyl, alkynyl alkoxy, alkoxyalkoxy, alkenyloxy,
alkynyloxy, alkylS(0),, alkenylS(0), or alkynylS(0),, alkyIS(O)palkyl,
élkenylS(O)Palkyl, alkynylS(0)p,alkyl, each of which may in turn be
substituted by 1 to 6 halogen atoms and each of vhich may be attached
to the adjacent nitrogen atom via alkyl; (c¢) acyl; acylalkyl, acyloxy,
acyloxyalkyl; (g¢) cycloalkyl, cycloalkylalkyla heterocyélyl, _
heterocycloalkyi, heterocycloalkoxy, aryl, aralkyl, aryloxy, aralkoxy,
aryls(0),, aralkylS(0), or arylS(0)palkyl, each of which is |
25 unsubstituted or may be substituted by 1 to 3 substituents selected
from (i) halogen; (ii) alkyl, alkenyl, alkynyl, alkoxy, alkoxyalkoxy,
alkenyloxy, alkynyloxy, alkylS(0),, alkenylS({0),, or alkynylS(0),,
alkylS(0)palkyl, alkenylS(0)palkyl or alkynylS(O),aIkyl, each of which
may in turn be subs;ituted by 1 to 6 halogen atoms; and- (iii) nitro,
30 cyano, acyl, amino, substituted amino, aminosulfonyl, aminoalkyl or
substituted aminoalkyl; (e) amino, substituted amino, amido,
substituted amido, aminosulfonyl, cyano, nitro, or '
-(CHRy")n "7 '-C(0)Y,’, '
_ vherein Y,/ is hydrogen, lower alkyl, lower alkoxy or hydroxy and
;5 n'’* is 0, 1, 2 or 3 and p is 0, 1 or 2. :

20



substituted aryl, unsubstituted or substituted aralkyl. . V\hen R S a

carboxyl or thiocarboxyl group in ester formit is prefe Replaced
-COOR[err] or -COSRerr] wherein R err] is alkyl, haloalk E
al kenyl , hal oal kenyl, al kynyl, hal oal kynyl , unsubst i t ut ed
aryl, unsubstituted or substituted aral kyl, hydroxyal kyl, cycloal
cyanoal kyl , aral koxyal kyl; a group - N:CQR[err])(R[err]) a_graoup._-
(Cwerﬂ)[mr] CHU{eH])U{eH]) a group [err] 133-0676

- 5- R[err] and R[err] are independently hydrogen or al kyl,

Rlerr] and Rlerr] q{‘eisnggqﬁ@gﬂglfgrg(lo)[err]al kyl , COCR[err] al koxy,'

am no, substituted am no, benzyl oxy, ftringet IS|IyI

-C(R[err])SR err] ghen Ryiis W&P?‘X/l &He“tlﬁef%‘i‘}‘%/ t%f‘% ‘ﬁyaﬁfﬁéﬁbly formedwith |
i s hydrogen oOlanalaijsli metal, R[F]Htarl}. esrtt laglcaby @gt)ibniny sub&¥imuedd Rinahwm
and err] are ndepen £l rL0gen, a
unsuE[st | tLt ed ormsnlJbst ?’fg lé%la%(l%fgglrumuﬁsahg&ﬁ | Fu?k%qhy Sg*é(‘}q“i‘ea“ 1'9 I ﬁf/l
n and n'3 ar e phos@paide takjomeespecdablyothe mtiqmgf an alkaXfiecmetpl . exy@@nLDr
sul fuy. ofhgd thimaofanbmkag AP e 1TRAE, B Gh- O?Jh?tdatt'fgﬂj; the

carbanmoyl group 1t 1s preferab ¥ ~ formul a err|Rlerr] wherein
Rlerr] and R @pRpnigmecatignpentibst anqgionmeg@irvmo?ab&ﬁnahsvﬁhaflaccmalésyéwa%d
or unsaturat e¢agyéd, @ @i- Qe;ﬁkpwﬁbhmgeauﬁneaahcﬂf n@qaﬁuoxhem cation, a

nggztnhtegt FS t%rfs ;tml t@“%ﬁﬁﬁgrzbﬁéna %bsaﬂkoxy al%f{ on um Qat%.o%r, abl(%yder%%']-
10

C;.salkyl)ammonium cation]; a phosphonium cation; a tri(C,.salkyl)sulfonium
cation; or a tri(C,-galkyl)sulfoxonium cation.

When Y,, Y, and/or Y; is a carboxyl group this may be in ester or
salt form or in amide form (i.e. a carba.moyl) and as such is as descri:bed
above for R in these forms. Where A has meaning g) it contains one to
15 three heteroatoms and signifies for example thienyl, furanyl, pyrrolyl,

oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl,
oxadiazolyl or thiadiozalyl.

Where A has one of the above defined heteroaromatic Significances,
b) through g), the substituted hetero ring is particularly selected from

20 pyridyl, quinolyl, pyridyl-N-oxide, pyrimidinyl, pyrazinyl, thienyl or
' furyl, more particularly from pyridyl or thienyl.

Alkyl moieties unless otherwise specified contain 1 to 8 carbon
atoms, preferably 1 to 5, especially 1 to 4, e.g. 1 or 2 carbon atoms.
Lower alkyl moieties contain 1 to 4, e.g. 1 or 2 carbon atoms. Alkyl

25 moieties as or present in Rs, R; or Ry contain 1 to 24 preferably 1 to 12,
especially 1 to 6 whereby one of R, and Ry is preferably hydrogen when the
other is alkyl.

Alkyl moieties as bridging groups may be straight chain or branched
and preferably contain 1 to 4, e.g. 1 or 2 carbon atoms. They may be

30 optionally substituted by aryl or substituted aryl and may optionally be
interrupted by or attached via an oxygen or sulfur atom.

"Conjugated alkoxy" stands for an alkoxy group interrupted in its
alkyl moiety by one or more oxygen atoms eg alkoxyalkoxy, alkoxyalkoxy-
alkoxy, etc.

35 Alkenyl and alkynyl moieties contain 2 to 8, preferably 2 to 4,
especially 2 or 3 carbon atoms.

Halogen is'preferably F, Cl or Br, especially for Cl.



(b) al kyl, al kenyl, al kynyl al koxy, al koxyal koxy, alken ony, alkynyloxy,
al kyl S(O [err], alkenyl S(OJ[err] or alkynylS(Oferr],

al kenyl S(O [err]al kyl, alkynyl S(Q[err]al kyl, each of vvh

substituted by 1 to 6 halogen atons and each of which ma

t he adjacent nitrogen atomvia al kyl; (c) acyl, acylal kyl, acy oxy,

acyl oxyal kyl; (d) cycl oal kyl, cycl oaI kylzal kyl, heterocycly

het er ocycl oal kyl ; heterocycl oal koxy, aryl, aral kyl, aryloxy, aralkoxy,

aryl S(O[err], aralkylS(OJferr] or aryl S(Of[err]al kyI each of which is
unsubstituted or rrmtyba:oaubfetsi anet prefieyatilyt £ aes:’ubstﬂob:mahimgseh)ac:begb of friiagn

i) hal K I | | K | K
o konn o2 alRteT ot o LR A ey L ity sorr.
al kynyl S(O) [ erSuph aryd| kqxﬂeS(L@s [mayr YealuRgibs tatkedy $15(E0p4 wituted I@ylld b the latter

al kynyl S(O) [ erdakal |£)ﬂ-ry efCRo0f WibstttueMEY dd) ddfiRedCrStDP! I ddileSd BYheruiQe 6
hal ogen atons; and_(ii1) nitro, cyano, acyl, am no, substituted am no,

ani nosul ¥ onyl Spﬁﬁ?%&I kyl or substituted am noal kyl; (e) am no,
substituted am no, mdautedsuh&t | Lanki @6), admicloxy, arammﬁswwymnytmirmxyno“wahyp,

Chver S 1GTRE hn, 07 D b rReeanty soneelRELE By oSt bl SRLARRy

1 or 2. selected from alkylalkoxy, haloalkyl, acylG-alkoxyalkyl R[ugsut}stipstalsor
defined for Y[&EElirured Y\h{p ggqug LPs 53 e salt is
preferably fors(r?rledl: mte an®. alulgs‘!rﬂr:e%ttg 2l $et;ir %‘%ec{ % lLﬁo tionally

substitt ed ammoni lﬁr\ﬁbéﬁ’e‘T‘-’Gﬁd mgthyliege dyi P%ﬁfPF%HD’u‘fﬁbéﬁi-?‘tFﬁd by ohe oz two groups
trial kyl sul fomnam,ﬁatf&nypr a phosphoni um cati on, especi aI |y the cation

of an al kali netal Li or of an ear | k taI
(e o the Ca or Wy ATLPAMPE serResd ot TELTenR Leotermetetegye %
cation [such as a ([err]al kyl ammoni um
R’'* is as defined for Y, (for example alkyl, haloalkyl, cycloalkyl,
15 alkoxyalkyl, unsubstituted or substituted aryl (especially phenyl).
Examples of acyl include acetyl, propionyl, butyryl, unsubstituted or
substituted benzoyl, pivaloyl or chloracetyl, especially acetyl or
unsubstituted or substituted benzoyl.
Cycloalkyl is preferably of 3 to 6 carbon atoms especially cyclo-
20 propyl, cyclopentyl or cyclohexyl, heterocyclo is preferably 5 or 6
membered and as defined for A definitions b) to g) and preferences or
saturated and containing O, S or N as heteroatom, eg tetrahydrofuryl,
piperidinyl, morpholinyl.
For convenience bridging members such as -C= are so written but are
25 | H
' to be understood as embracing -clz-.
H
Carbamoyl or substituted carbamoyl moieties are attached to the
molecule which they substitute via their carbonyl. Amido or substituted
30 amido moieties are attached to the molecule which they substitute via their
nitrogen atom. '

A particular group of compounds of formula I (compounds Ia) comprises
those wherein ring system A is selected from phenyl, pyridyl or pyridjl-N-
oxide. :

35 _ R is a carboxyl group which may be in the form of the free acid or
in ester or salt form, a thiocarboxyl group which may be in the form of the

free acid or in ester form, a carbamoyl group or a mono- or di- substituted



cation, a di-C[err]al kyl anmmoni um cation, a tri-(err]al kyl.ammoni um cati on,
a tetra-Cerr]ammonium cation, a (C[err]al koxy- al kyl) ammmhumheaﬂasa Raplaced

(hydroxy- ([ err]al kyl)ammoni um cation]; a phosphoni um catio
tri(CJerr]alkyl)sulfoniumcation; or a tri((err]alkyl)sulf
VWhen Y[err], Y[err] and/or Y[err] |s a carboxyl group this |n

or salt formor in amde form(i.e. a carbanoyl) and as such |s as

descri bed above for Rin these forms V\ﬁere A has neani ng 1§$-9&76cont ai ns
one to three heteroatons and signifies for exanple thienyl, furanyl,
pyrrolyl, oxazol th| azol yl, isoxazolyl, isothiazolyl, im dazol yl,
pyrazol yl, oxd& gﬁ‘%ﬂ 97 SHPE hi adl ozal yl . Where A has one of the above

defi ned het er oar onmdfi chs |agﬂ| Yi @yacattachyd ttor caybery)atonsh candypre i independantdy o

ring is partiguhasden, Sﬂil%%LEd aflgpfn legdx?w qui nol yl', pyridyl - N-oxi de,
pyri mdinyl, pyrazinyl I en fury rmredgartlcularly frompyridyl or

t hi enyl . Al kyaEchopfefi e ur‘ﬂ!eé‘a #ich iy \is skndependent by Clo ritRai OF P1F‘6°8?“'

carbon ag ons, pref afgabd Wilod @xpgerispecially 1 to 4, e. g 1 or 2 carbon
atonms. Lower al kyl i eties cq) ntain 1.to car bon

Al kyl” noieties as 04“1 r&LEnPr | nm b«ft’?]’ b ﬁ?ﬁ? ffm%isﬂf‘e?fr FLEBANES ﬂea]fcfﬁd Fxom
preferably 1 tmt&ﬁlemspmblsaitqcea mahﬁledeeor—:b -one of Rlerr] and Rerr] is
pref erably hydrogen when the other is alkyl. 0 Al kyl noieties as

bri dgi ng groups nmay be straight chain or branched and preferabl cont ain 1
to 4, e.g. 1 or 2 darbeh Rat essh isThedepapdensdy dpndresail:| gakqasm.% dd Bkoxyy|
or subsmtut edngw,lly Q,Qdamuogptlonal ly be |nterrupt ed by or attached via an
oxygen or sul fur atom gate al kox stands({f an al koxxllgoroup

interrupted in its %38 Yrrﬁf"'etlyisby’L PRty & W@n DYBREY eeyane. Xy

al koxyal koxy, alylexy akkeogethed ltepyesenit G=0; or Al kenyl and al kynyl noieties
contain 2 to 8, preferably 2 to 4, especially 2 or 3 carbon at ofrs. o.

Hal ogen is preferably F, C or Br, especially for C. i ]
X and R together form a bridge having the formula -C-0- or -C-t'i-

15 wherein the carbonyl is attached to A. R;
' When R is carboxyl or thiocarboxyl in ester form it is preferably of
formula -COORs or COSRs;

wherein each Rs is independently alkyl, alkoxyalkyl, alkenyl,
alkynyl, substituted aryl or unsubsfituted or substituted aralkyl.

20 When R is carboxy or thiocarboxyl in salt form the salt is preferably
formed with an alkali metal, alkali earth metal, optionally subétituted
ammonium cation especially the cation of an alkali metal (e.g. the Li or
Na cation) or of an earth alkali metal (e.g. the Ca or Mg cation); the
ammonium cation; a substituted ammonium cation [such as a C,.salkylammonium

25 cation, a di-C;.salkylammonium cation, a tri-C,.salkylammonium cation, a
tetra-C,.sammonium cation.

When R is carbamoyl or mono- or di- substituted carbamoyl it is
preferably of formula CONR;R, wherein R; is hydrogen, alkyl, haloalkyl,
alkoxyalkyl, unsubstituted or substituted aryl or unsubstituted or .

30 substituted aralkyl and Ry is hydrogen, alkyl NH;, NHRy; or ORg wherein Rg
is as defined for R;.

A particular compound group (compounds Ib) comprises those compounds
of formula I wherein ring system A represents phenyl, pyridyl or thienyl;
B rebresénts pyrimidinyl or triazinyl; R represents a ring C especially

35 oxazole, oxazolone, oxazolidine or oxazolidinone; carboxyl in the form of
the free acid or in ester or salt form; _substituted carbamoyl, cyano or

together with X represent



-7- Aryl noieties are preferably as defined for neanings a) to Qg)
of ring systemA or as ring B and preferred neani ngsThésmelhsBee:s Gatedl | y
phenyl . Such aryl nvieties nay be unsubstituted or su n the
| atter case carry 1 to 3 substituents as defined for
ot herwi se specified. Substituted am no, -am do
-am noal kyl, -im noxy, -carbanyl (othergthan as R) is pref efghby%
substituted by one or two substituents selected from al kyl al koxy,
hal oal kyl, acyl, al koxyal kyl, unsubstituted or substituted aryl or
unsubstituted or substituted aral kylfi OSubst Ituted nethylene is
preferably substituted by one or twgs groyp s a§, defined for Y[err].
Acyl as or as part of a substltuent I S convenlently [err] wherein R"'
is as defined for Y[err] (for exanple al kyl, ¥al oal kyl, cycloal kyl,
al koxyal kyl , §ps tanhu de&éh Stﬂb&&kédtt led@ﬂéﬂdeﬂﬁ?pﬁﬁﬂl%ééﬁ plmmage)n alkyl,
Exanpl e of ac |ncI ag:et i onyl, butyryl, unsubstituted or
substit t ed bé ]HTVSH”O‘XII f?racetyl especi ally acetyl or
unsubstituted or subsa eatcﬂntmirbﬁmowdependentlﬂydmbkyhyd:saxp; alkexgh| 3cydbxys,
to 6'carbon ato espsc rQp p LacYel qghexyl,
het erocycl o |ts‘il gﬁgf érg‘m&@/ H@ﬂhﬁg oF é‘lyéﬁgyaggdg ¥'Le fgrgl,CA ggfi nitions
b) to g) and prefelaeﬁclhsam Rsaeanharenream c,ioﬂemnﬁm@}yohalssep, Nlkexy, alkyl,
heteroat om egai&iikalydr briodall 'F%%Bbﬁiﬂt@.‘ihd RYPOG, | N¥talkoxy, &IRflnyloxy,
conveni ence bridgi ng nenbers suc s [err] are So Witten but are to be
under sti@od asaémyée?‘hg [err]. Car banoyl or substituted carbanoyl
noi eties are attacheguithethconpolRs (groupVtofipr Is88 yeonpbidst Ub evhéraid hgj Y, and
o Yoy TuSe R PRI e 0ol S0 RDEFLok, el b
alkynyloxy.

B is especially pyrimidinyl, particularly &,6-dimethoxy-2-

15 pyrimidinyl.

A is especially phenyl or pyridyl substituted as defined above.

X and Y are preferably hydrogen, halogen, cyano, hydroxy, alkoxy or
together =0, especially hydrogen, hydroxy or together =0.

A further group of compounds according to the invention (Compounds

20 Ic) comprises those of formula I wherein ring system A is pyridyl,

R is CONR,;'Rg’
wherein R;’ and Rg' represent independently hydrogen, alkoxy, alkyl,
or aryl or aralkyl each of which may be unsubstituted or substituted,
X is hydrogen,
25 . Y is OR;’, SR,;' on OCOR;’
vwherein Ry’ is alkyl; or aryl; or aralkyl each of which may be
unsubstituted or substituted,

S or X and Y together represent =0 or =S and ring system B is m-CF,
phenyl.

30 Within this group Ic, compounds are preferred wherein X is OH and Y
is H or X and Y together represent =0, A is 2- or 3-pyridyl, R, is hydrogen
or alkyl especially methyl, R; is phenyl or benzoyl which may be
unsubstituted or substituted eg 1-3 times by halogen, alkyl and/or alkoxy.
The following meanings are preferred independently for each substituent.

35 A a) meanings a) and b)

b) phenyl
¢) pyridyl



nitrogen atom A particular group of_conpo 0 orrrul a l
(conmpounds la) conprises those wherein rin i Tdect ed from
phenyl, pyridyl or pyridyl-N oxide. Ft group which may
be in the formof the free acid or in ester a thiocarboxyl
group which may be in the formof the free acid or in ester form a
carbanoyl group or a nono- or di- substilosted 133-0676

-8- carbanoyl group. Y[err], Y[err] and Y[err] are attached to
carbon atons and are independently hydrogen, hal ogen, alkyl, al koxy:

each of Werr], WeRr], 49 carboxyl énrtheafatrm/pe thp freei acishondoniskit @, ester

CR{err] or nitrogen; for%?r&grbhﬁoﬁ%?"moﬂay%ndi substithted c@rgamog'i
3-nmenbered bridge conpri sed of elenments sel| ected from nethyle

substituted methyl ene or P} &OPRs Wherein Rspis.pyqrogap agkwl ., fOQ ghvhirein Ma is an
i ndependent |y hydrogen, &tkdlgesetadl dation rkCONR;ROVhErety Ryrisahpddoges.or alkyl

X and Y gach is |ndependen I drogen, hydrox no, _al koxy, acyl oxy or
t oget hergrepresent =0; of fe & ¥ aliyt hryq of ‘Subse{tled” ary!l.

0 0 X and Re) @poiNaS; GOOCH;,aCONHCelye, ICONHEO,) pbehyk nul a [err] or
[err]” wherein the cgr bony} Hyir?éénac@@ﬁh& ,ganl or al g R |s car boxyl or

t hi ocarboxyl in este} formiIt form COOR[ err] or
COSR[ err]; Wher ei n )é&éﬁgﬂ’ePﬂ]ecwénﬂnéb‘ﬂFﬁﬁérﬂq 9%%@9? al koxyal kyl ,
al kenyl, Y,, Y a) hydrogen or halogen, alkyl or alkoxy
10 b) hydrogen or halogen
. c) hydrogen
W, N '
W, a)CHorN
b) CH
15 Wy  CR,
W, N
Ws a) CHor N
b) N
Vs a) O
20 : b) NH
Z a) elements selected from methylene, substituted methylene,
i
CH;  CH,
25. b) -cuz\c{ -C-CH,-

4
X, X a) alkoxy, especially methoxy
e b) hydroxy
K a) hydrogen
30 b) alkoxy especially methoxy
R;, Ry a) alkoxy, especially methoxy
R, a) halogen, especially chlorine
b) alkyl. especially methyl
R, a) alkyl, especially methyl
35 b) hydrogen
~ Rs a) alkyl, alkenyl or alkynyl
b) C,.,alkyl, especially methyl or ethyl



al kynyl, substituted aryl or unsubstituted or substituted aral kyl.
Wien R is carboxy or thiocarboxyl in salt formthe salt isThsSleetiatiBeen Replaced .
formed with an alkali nmetal, alkali earth nmetal, optionally

ammoni um cation especially the cation of an al kali netal (e. ﬂr’,ﬂ«a
cation) or of an earth alkali netal (e.g. the Ca or My cation); e

ammoni um cation; a substituted anmoni unjlﬁz_ati on [such as a

d err]al kyl ammoni um cation, a di-C err]alkyl ammoni um cat i od33<0676i

C err]al kyl amroni um cation, a tetra-C err]ammoni um cati on. Wen R is
carbamoyl or nono- or dig) ajbslikehyt ed carbanoyl it is preferably of formula
CONRerr] R err] wherein c&[gér i s hydrogen,_ al kyl, hal oal kyl, al koxyal kyl,
unsubstituted or substitHt ‘%T‘ﬁor espreipLly PEORATEBE substituted aral kyl
and Rlerr] is hyBg,08en, & kYkyl NH err], NHR[err] or OR[err] wherein Rl err]
is as defined for Rerr] ticular conpound group (conpounds Ib)
conpri ses those corrpounc}:g g?tqyéf%qﬂgil wherein ring systemA represents
phenyl, dyridyl or Rahi erf)| hydrogepr esents pyrimidinyl or triazinyl; R
represents a ring C espggi 0, 110 o) azol i dine or

oxazol i di none; car boxyl ?na%ﬁr%'fﬁhgg llyhlg%?ge&ggf or in ester or salt
form substituted carbafdyf® &yhnespsciadbptaghenylt h X represent

-9- Jerr] Ryl 8f,] , QY[ Bydrbgem@rYaReyl] each represent independently
hydr ogen, hadl(z),gcirfg, almkylb,) %lré(r%)g(gﬁ og:l lléé/tlhwl o or arylthio.
10 R); a) alkyl

b) propyl (n- or iso-)
Y, a) alkyl or alkoxy
b) CH; or CH;0
Ri3, Ryjy  a) hydrogen or halogen
15 _ b) hydrogen or fluorine
Rig a) alkyl
b) C;.,alkyl, especially methyl or ethyl
Ry a) S(0)j,alkyl or COORg
b) SO,CH; or COOCH,
20 Ria a) hydrogen
Rzp a) alkyl or phenyl
b) methyl or phenyl

n a) 2

b) O

25 n' a) 2
b) 3

. n'' a) 1

B b) 0
m a) 1

30 b) 2

X a) hydroxyl
' b) hydrogen
c) taken with Y, =0
d) acyloxy
35 e) alkoxycarbonyloxy
f) carbamoyloxy



X, Y each represent independently hydrogen, hydroxy, al kofTyisSkenHa®Bsen Reéplaced

ring B, halogen, alkylthio or arylthio or together=0 or=NH - r]
and Rl err] each represent independently hal ogen, al koxy, al :{w llm Y,
optionally substituted aryl oxy, aral koxy, alkylnyl oxy, alke , A
further conpound group conprises conpounds Ib wherein Y[err], Y[err] and
Y[err] additionally may each represent .jpdependent|y aral kd33~0636 kenyl oxy
or al kynyl oxy. B is especially pyrimdinyl, particularly

4, 6- di met hoxy-2- pyrimdinyl. A is especially phenyl or pyridyl
substituted as defined ghoselphonylox)X and Y are preferably hydrogen,

hal ogen, cyano, hydyoxy, .alkoxy gr together -O especially hydrogen,
hydroxy or toget he(ry =0. a) La‘i‘eﬂ ‘f'gtrht%é?'%group of conpounds according to the
i nvention (Conpounds | c)p)chydsogems those of fornula | wherein ring systemA
I's pyridyl, Ris COyRlerr]Rerr]’ wherein Rerr]' and Rerr]"’
represent independently drogen, al koxy, alkyl; or aryl or aral kyl each of
whi ch m#y be uns¥is®i t ut®d®or substitut ed, X i's hydrogen, Yis
CRlerr]', SRerr]' gpan OGPREREy1] wherein Rerr]' is alkyl; or aryl; or
aral kyl each of which be unsubstituted or substituted, or X and Y
toget her represent =0 or ‘= g ring systemB is mCF[err] phenyl.

Wthin this group IR capaelkyds are preferred wherein X is OHand Y is H or

X and Y together represeor’tiﬁhlﬁ is 2- or 3-pyridyl, Rerr] is hydrogen or
err|
atkydg

al kyl especially nethyl, i s phenyl or benzoyl which may be
unsubst}® ut ed or s®sti talt 1-3 times by hal ogen, al kyl and/or al koxy.

The fol |l owi ng nmeani ngs aeapyief esgrdalndpgpaydent |y for each substituent.
A a) meani rlltrg A?%xn?gd 43) at least one co@ta?t?segy eteroatom c) pyridyl
b) ring A = a phenyl or a pyridine
ring B = a pyrimidine especially 3,5 dimethoxy pyrimidine
15 Combinations of the above listed preferred meanings are especially
preferred. = One such combination comprises compounds of formula (I) in
which
A is phenyl or pyridyl;'
R is a carboxyl group in the form of a free acid or salt; carbamoyl;
20 : COORs’' wherein Rg’'’ is C;_salkyl or C,.salkenyl or CONR,’’Rg’‘’
wherein
R;'*' is Cy.q,alkyl, amino, C,.,alkylamino, anilino, haleoanilino,
benzyl, halobenzyl, C,.,alkylbenzyl, C,.,alkoxybenzyl, phenyl,
halophenyl, C;.,alkylphenyl or C;.,alkoxyphenyl;
25° Rg'' is hydrogen or C, ,alkyl; '
Y;, Y, and Y; are independently hydrogen or halogen;
W, and W, are N; |
o : W, is CH;
W, is CR; wherein Ry is C;.jalkoxy;
30 : R; is C;.salkoxy; _ _
X is hydroxyl or C,_,alkoxycarbonyloxy or taken with Y is =0;
Y is hydrogen or taken with Y is =0; or
X and R together form a bridge having the formula -C(0)0- wherein the
carbonyl is attached to A, and Y is hydrogen or Cj.gacyloxy.
35 Examples of preferred compounds according to the invention are
compound nos. 13, 40, 53, 55, 58, 64, 77, 78, 82, 91, 103, 111, 124, 125,
130, 143, 149, 163, 170, 175, 183, 199, 204, 205, 211, 219, 220, 224, 247, ‘



-10- R a) carboxyl in the formof the free acid JhisiSheetHas Bee Replaced

ester formor carbanoyl or nono- or di-substitut

b) COOR[err] wherein Rerr] is hydrogen alkyl, COJ err] M| er I
IS an al kali metal cation or CONR[err] R err] wherern

hydr ogen or al kyl and Rlerr] is alkyl, aryl or §Jb 5 uted aryl
c) COJerr]Na[err], COOCH err], CONHC ek¥|H err], CONH(CH 4’?% {)henyl

Y[ err] a) hydrogen, hal ogen, al kyl or al koxy b) hal ogen,
especially fluorine or chlorine Y[err],. Yerr] hydr ogen or hal ogen,
al kyl or al ko%y?: 238, 262, 263 ?ﬁ;drgéf’enzﬂ* ﬁ?;é &é‘&nzﬁ)' ¢) hydrogen
Werr] N W esiidounds aavihg @he Normula b) CH Werr] CRl err]
Werr] N Vierr] - a) CHor N b), N Werr] a) O

b) NH Z a) elenents sel ectfgd ﬁ\ met hyl , Substituted

met hyl ene, [err] b ®.r]; [err] X err]
Xerr] s a) alkoxy, especially net C|H b) hydroxy X err]

\ -

a) hydrogen

especially those wherein X is CN may exist in the alternate tautomeric form

g R
N R
. | o~
(N\/L\C—(’ ‘-\C(M

Ho o w=h

10
The compounds of formula I according to the invention may be prepared
as follows.
a) when X and R combine to form a bridging group as defined above and
Y is hydrogen, cyano, arylthio, arylsulfinyl or arylsulfonyl, reacting a
15 compound of formula II
% o
Y. ﬂ: (11)
.2 Z,
Yy f
Y
20
wherein A is as defined above..Y’ represents hydrogen, cyano, arylthio,
arylsulfinyl or arylfulfonyl and Z; represents oxygen, sulfur or NR,
wherein Ry is as defined above except for hydrogen.
with a compound of formula III
25
R
2~ (111)
QZI'{B G;Jz
_ WSOy
30 wherein W;, W;, W,, W, are as defined above and R,, represents methyl-
sulfonyl, or halogen to obtain the corresponding compound of formula Ip
Zy
Cd
a5 Yl !
. B, 22
\ﬁwa



T

b) al koxy especially methoxy Rerr], Rerr] a) al koxy, j
met hoxy R err] a) hal ogen, especially chlorine -
al kyl , especially nethyl Rl err] a) al kyl, especiall I,”"I

b) hydrogen- "Rerr] a) al kyl, al kenyl or aI kynyl

Cerr]al kyl, especially methyl or ethyhs-

d err]al kenyl . d) C(err]al kynyl, especiall ylzﬁ"%zoﬁ' gyI
Rlerr], Rerr] :a) alkyl b) nethyl, ethyl Rl err]
ag hydr Oglen b) treat:.n c@dﬂéﬁhd ofSfalbd IIp m&byﬁ mrréﬁrhyénts cyano or
C) an ary es en_or

Rlerr], Rer ra] PP L 55‘ d¥"'<?§§ﬁ°"}§|5 %‘Jﬁ%@, ant thelodhbr F%m{r:’g% Y +{f¥'ﬁed
b) propyl (n-aboVe.l so- Y[ err] a) al kyl or al koxy

gg S;B?Bé]enoércﬂﬁ‘g 19% hydroL§Eds Rg dla %} &,vsg,c,ﬁam QbmfHndIGE formula 1
Jerr] & kyl , vhepedsi Bl and Xefdypl a(hriégq]ynd Y is hydroxy or a compound of formula I
wherein X and Y together form =0
. (ii) with an amine to give a corresponding compound of formula I
wher;:j.n R is an optionally substituted carbamoyl group and X and Y together
form =0 :
10 - (iii) with a group
) MOR,,
wherein M is an alkali metal and R,; is hydrogen or alkyl, to give
a corresponding compound wherein R and X form a bridge and Y is hydroxj; or
alkoxy |
15 ¢) hydrolyzing a compound of formula Ip wherein Y' represents
hydrogen and Z, represents oxygen to give a compound of formula I wherein
R is a carboxyl group opt':ionally in salt form, X is hydrogen and Y is
hydroxy . '
d) ring opening a compound ‘of formula Ip wherein Y’ represents
20 hydroxy and Z; represents oxygen to give a compound of formula I wherein
R is a carboxyl group optionally in salt form and X and Y together are =0
e) esterifying a compound of formula I wherein R is a carboxyl group
optionally in salt form and X and Y are =0 to give the corresponding
compound wherein R is a carboxyl group in ester form
25 f) halogenating a compound of formula Ip wherein Y’ represent hydroxy
to give a conipound of formula I wherein X and R together form a bridging
group and Y' is halogen
- g) reacting a compound of formula Ip wherein Z; is oxygen and Y' is
halogen with a group RNH;, and a group HORp; wherein R;; represents alkyl,
30 acyl or aryl and Rz'is as defined above to give the corresponding compound
wherein Z; is NR, and Y’ is alkoxy, aryloxy or acyloxy
h) oxidizing a compound of formula Ip wherein Y’ represents hydrogen
to give the corresponding compound wherein Y’ represents hydroxy
i) reacting a compound of formula IV
35

(V)




Rl err]

COOCH[ err]

phenyl
b) 0
b) 0

b) hydrogen

a) S(Oferr]alkyl or COOR[err] bhh@ﬁe@tr}falﬁléﬁ lJce‘Pr

R err] a) hydrogen R[ err]
b) nethyl or phenyl Iﬂ I II|
n' a) 2 b) 3
m a) 1 b) 2 a) hydroxyl
c) taken w tI5-Y, =0 133-067%) acyl oxy

e) al koxycar bonyl oxy f) carbanoyl oxy
g) sul phonyl oxy Y %ﬂtaken with X =0 b) hydrogen

[err]

10

15

20

25

30

35

X + Rvith a cqmpound gf

meyla V b) al koxy
R

%

"4"'73

to produce a compound of formula Iq

(1q)

wherein A, R, R, W;, W, W3, W,, Y;, Y, and Y; are as defined above and X'’
and Y'' are hydrogen and R, is alkyl, especially methyl

j) mono-or di-halogenating a compound of formula Iq wherein X'’ and
Y’' are hydrogen to produce the corresponding compound of formula Iq
wherein one or both of X'’ and Y'’ are halogen

k) oxidizing a compound of formula Iq wherein X'’ and Y'’ are both
hydrogen or X'’ is halogen and Y’'' is hydrogen to produce the corresponding
compound wherein X'’ and Y'’ together represent =0 or one represents
hydrogen and the other represents hydroxy |

1) alkylating a compound of formula Iq wherein X'’ represents -
hydrogen and Y'’ represents hydrogen to produce the corresponding compound
wherein X’’ represents alkyl and Y'’ represents hydrogen

m) introducing an alkoxy or alkylthio group into a compound of
formula Iq wherein X'’ represents halogen and Y'’' represents hydrogen to
produce the corresponding compound wherein X'’ represents alkoxy or
alkylthio and Y’'’ represents hydrogen

n) acylating a compound of formula Iq wherein X'’ represents hydroxy
and Y represents hydrogen to produce the corresponding compound wherein X'’
represents acyloxy amd Y'’ represents hydrogen

o) reacting a compound of formula Ip wherein Z; is 'oxygen and Y’ is
hydrogen with a group R,NH, wherein R, is as defined above to give a
compound of formula I wherein R is monosubstituted carbamoyl, X is hydrogen
and Y is hydroxy

p) sulfonylating, carbamoylating, acylating or carbalkoxylating a

compound of formula Ip wherein Z, is oxygen and Y’ is hydroxy to produce



R a) al kyl b) net hyl R'" a) alkyl ThlsSheetHasBeenR

aryl, especially phenyl Ring A, Ring B a) at |east one cont1 "ﬂ“ﬂ"“l“"l”"l

het er oat om b) ring A = a phenyl or a pyridine
d meanings are espeC|aIIy

ring B = a pyrimdine especially 3,5 di methoxy pyrim dine
preferred. One such conbi nation conpri sad- conpounds of forrf’éPaQIG) in which

Conbi nations of the above listed preferr.

A is phenyl or pyrldyl R is a carboxyl grouplntheformof a free
acid or salt r ] e

Cerr]al kyl Or%e[ cox; dan compwe%ﬁ e wk]quR Egd% %LH V\,hg%
Rerr]'' is C[err]alkyl am no, {err]al kylam no, anilino, haloanil®no,

benzyl, hal obefigyte LTy labkyddnenzylnrobltoxy] akhdanbrngy . ! koxy-
hal ophenyl , Cer r%al kyl phemll;l or C[err]aa k(;‘%/phenyl a%ler? F |als oy

hydrogen or C[@FPPRAMRPKY Y[err], Y[err] and Y[ err] are independently
hydrogers or hal ogery) reactingV&icbdponind off E6xmular® bherein 2, ¥ @ixiyped an@H’ is

wh k
W) o ocet StiLad SR, R by AR B e 550 B, e

Yis'-Q ReY#i él)hy:dragm ar cmplesm veft foymipta=G wherein R ¥s adibulstituted
t oget her forma.BLh g@/kngng Qetgéggm Fep ,ng),g}_oWnerel n t he
carbonyl is attache to A and Y rogen or Cerr]ac

Exanpl es of pref er r&§ EWGE%‘%)&GB‘PEH%Q whsredme R iv/anta Eﬁlercwﬁﬁm"yl

nos. 131040, Sgkoupiin Bfee €érm 67, in/SstePZfordland] Oy c&ﬂp’bun&%er&%k {83 Qarblork§1

149, 163, 170, 1; Zlf83 199, 204, 205 211, 219, 220, 224 247,
rée form or in satf

The following table is illustrative of suitable reaction conditions.



-13-

249, 258, 262, 263, 265, 266, 267, 273 and 277.
havi ng the formul a
alternate tautoneric form

especially those wherein Xis CN ma
The conpounds of for

to the invention nmay be prepared as foll ows.

to forma bridging group as defined abg
or aryl sul fonyl,

arylthto,
[err]
aryl thio,

aryl sul finyl

wherein A is as defined above, Y

aryl sul finyl

or NRlerr] wherein R err]
conmpound OReatfiyn'Reagents| |

5

15

20

25

30

35

40

45

50

or aryl ful ReERAMnIGNE

IS as deflneh b

above except for

i,

a) when X and R conbi ne

2 and Y i s hydrogers3-ggmno,
reacting a conpound of fornula I

represents hydrogen,

bEONS ' epr esent s oxygen,

hydr ogen.

cyano,
sul fur
with a

a) 1) a) base eg LDA
or b) base eg NaH
2) oI
b) i)1) base eg NaOH
2) acidify

b)ii) 1) amine
b)i) MOR,,
¢) base eg LiOH

d) base eg NaOH

e) halide eg IR,
base eg K,CO,, NaH

f) balogenating
agent eg SOCl,, DMF

g) 1) R,NH,; R,OH

h) 1) oxidizing agent
eg NaOCl
2) base eg NaOH
3) acid eg HCl

i) 1) base eg LDA

2) AcOH
3) DDQ
4)aqg NaOH

i) NBS, benzoylperoxide

k) DMSO, Na,CO,

) base eg NaH, alkyl
halide
m) MOR,,, MSR,,
eg NaOCH,

Solvents Temperature| €/ I' | Others
1) and 2) inert eg DMF, a) reduced eg -70°
ether, cyclic ether eg THF b) R.T.
inert eg ether, RT.
cyclic ether eg THF or
alcohol eg methanol
inert eg ether, cyclic
ether eg THF
alcohol eg methanol,
cyclic ether eg THF
water optionally with an alcohol
or cyclic ether eg THF R.T.
as ¢) R.T.
inert eg DMF, elevated eg
2-butanone (MEK) 50-80°
inert eg chlorinated elevated eg
hydrocarbon eg CCl, CH,Cl, 50-80°
as f) clevated eg
50-80°
1), 2) and 3) inert eg . clevated eg 50°
H,O optionally with alcohol
eg methanol R.T.
R.T.
1) anhyd. inert eg ether such reduced eg -30°
as cyclic ether eg THF
2), 3) and 4) ether, H,O R.T.
reduced eg 0°
clevated cg 75°
inert eg halogenated elevated eg 75°
hydrocarbon such as CCl,
DMSO elevated eg 50-60°
inert eg ether, THF 0° -+ R.T.
inert eg DMF, alcohol R.T. -+ 50°



wherein Werr], Werr], Werr], Werr] are as defined abonss s\eWlnRIERES fep

represents nethyl- sulfonyl, or halogen to obtain the corr
conmpound of forrmula Ip -14- b) treating a co Hua mﬂ“ﬂu‘tl a
Ip wherein Y' represents cyano or arylsul fonyl and Z[err]

and the other synbols are as defined above. (i) by hydrolysis to give
a correspondi ng conmpound of fornula I whggein R and X formgmsbpézege and Y

i s hydroxy or a conpound of fornmula | wherein X and Y together form =0
(i) with an am ne to give a correspondi ng conpound of formula | wherein R

i's an optionally substituted car ONIE ostjd Y together form O
(i) vm'th-aqroup err wherein Mis an al kal i
metal and agentsy Jr ogenSdvenss! Kyl ., to give aTem &.ﬁ_ﬁmondl Npehergpound
wherein R and X forma bridge and Y is hydroxy or al koxy C)

hydrol yzPng a conpound of forrmula Ip wherein Y represents hydrogen and
Z[err] represents oxygen ©o give a compound of formula I wherein Ris a

car boxyl up .opti onal in salt form X is hydrogen and Y is hydroxy
ring opeﬁ(')? ‘g‘ &]‘i; Clof inerp egrether, THF wherein V' r eRTesddt s hydr oxy and

Z[ err] &Spre gé o gP¥ding conpound of fornula | wherein Ris a
car boxyl gr o @3558 ®in salt formand X and Y together are -O

e) esteri fyg,)nagﬁ& egmotlmd of ;h(:)orhr’quelg%el vYnerel n Ris a l(z:ar boxyl group

benzylamine
or
15 amine, eg aniline, inert eg toluene R.T.
CH,SO,NH,; Me,Al (catalyst) CH,CI,
p) acylchloride eg acetyl- inert eg ether RT.
chloride, ethylchloro- THF, pyridine
20 formate or anyhdride; amine

eg DMAP, triethylamine
or :
isocyanate eg methylisocyanate; - -
amine eg triethylamine
25 or
sulfonyl chloride eg methyl- - -
sulfony! chloride; amine eg
triethylamine

30 q) RR,NH, tricthylamine, inert eg CH,Cl, "
DMAP



optionally in salt formand X and Y are = O to give the COfiRRRPALIBIh Replaced

conmpound wherein Ris a carboxyl group in ester form |
a conmpound of forrmula Ip wherein Y' represent hydroxy to gi menlﬂﬂﬂﬂmgﬂgf
formula | wherein X and R together forma bridging group an I n
g) reacting a conpound of formula Ip wherein Z[err] is oxyggn Y is

hal ogen with a group Rlerr]NH err] and-&%group HOR[ err] wh =P err]
represents al kyl, acyl or aryl and R err] is as defined above to give the
correspondi ng conpound wherein Zerr] is NRerr] and Y is al koxy, aryloxy
or acyl oxy h) oxidi zing a conmpound of formula Ip wherein Y
represents hydrogen to give the correspondi ng conpound wherein Y
‘represents hydroxy Process b) thragcgh py &#1seofgraupartobf fubenikvwenkion.

[err]

-15- with a corrpOt'Jrrtlla sbffarf %)?%‘rumf%eﬂals of f%rgu]f)ar gg{u%re I}f caé)rr"?p%j'utr}\l rol?mrtc‘)rorfufngty
| g 5 be prepared analogously to known methods.

The compounds of formula I have herbicidal activity as observed after

’ their pre-emergent or post-emergent application to weeds or a weed locus.
) The term "herbicide™ (or "herbicidal") refers to an active ingredient
(or an effect) which modifies the growth of plants because of plant growth

10 regulating or phytotoxic properties so as to retard the growth of the plant
or damage the plant sufficiently to kill it.

Application of a compound of formula I is made according to
conventional procedure to the weeds or their locus using a herbicidally
effective amount of the compound, usually from 10 g to 10 kg/ha.

15 Compounds according to the invention may be used in the control of
both broad-leaf and grassy weeds on both pre- and post-emergent
application. Compounds may also exhibit selectivity in various crops and
are thus suited for use in weed control in crops such as corn, cotton,
wheat and soybean.

20 The optimum usage of a compound of formula I is readily determined
by one of ordinary skill in the art using routine testing such as
greenhouse testing and small plot testing. It will depend on the compound
employed, the desired effect (a phytotoxic effect requiring a higher rate
than a plant growth regulating effect), the conditions of treatment and the

25 like. In general satisfactory phytotoxic effects are obtained when the
compound of formula I is applied at a rate in the range of from 0.01 to 5.0
kg, more preferably of from 0.05 to 2.5 kg per hectare, eg 0.05 to 5.0 kg
per hectare, especially 0.1 to 2.5 kg kper hectare.

The compounds of formula I may be advantageously combined with other

30 herbicides for broadspectrum weed control. Examples of herbicides which
can be combined with a compound of the present invention include those
selected from the carbamates, thiocarbamates, chloroacetamides,_dinitro-
anilines, benzoic acids, glycerol ethers, pyridazinones, semicarbazones,
uracils and ureas for controlling a broad spectrum of weeds.

35 The compounds of formula I are conveniently employed as herbicidal
compositions in association with agriculturally acceptable diluents. Such



[err] wherein A, R Rerr], Werr], Werr], V\[err] V\[err] Y[err]

Y[err] and Y[err] are as defined above and X' and

Rlerr] is alkyl, especially nethyl j) mono-or d| II
conmpound of fornula Ig wherein X' and are hydrogen t

correspondi ng conpound of formula I g wherein one or both o -

hal ogen k) oxidizing a conpound of-20-prrm| a | g wherei nl3>§_06ﬁ§nd Y are
both hydrogen or X' is halogen and Y'' is hydrogen to produce the
correspondi ng conpound wherein X' and Y'' together represent =0 or one

represents hydFeRROSLEIRDS AksL ERER Plaébr"éséhﬁ presantoigvention. |Theyl kgy stontgim,
conmpound of foegided féh \mea@onn% of f&ﬁfu@&epfas ngﬁg@na%c?{er ack®Pd GREALS,
hydrogen to prodyce e _fqrres ond| n Qund V\gﬁj rg presents 2I1é<g/1
and Y ' represéit aﬁ;”ﬁFB’gc es o CAHP Oy dBe kcf)é?g’tﬁl a} xjpeentd 1
group into a cenpinsedt oitti'mmltaadtﬁ,vmt;er efhey _)ﬂay ueepms@taasmah%eﬂ s%mﬂd%r
represengs hydichﬁ'a thf(EJ S ttﬂg $8H eo%poan(;l,l Q? Qﬁgg?wcge% Vg}eran ﬁBnu sifiable

represents al koxy or ¥ i'0 an represents
acyl ati ng a coffPRASRET2e innorperating whoventdonal dilyents.crfwhhgabpositiang mdy be

represents hydppgnRed OrDERRNEE N ﬁ%es&gnd%rmxw nEbosber SlBediont wich

sents ac and Y epresents h reacting-a co
(r):ca p][ gr mul a | pyﬁvﬁ% Be0t s9dppyionally,gthen %ﬁﬂ“ tipg i oRGs W‘ttha%lsgﬂmﬁants
RNH[err] wherein R[Rgﬁ]cullﬁun;iljﬂeébdcﬂﬁd:baboyﬁﬂtﬁvéﬂ ¥y b VB ; Q&MY e %fxdlfrl%;b%i@all_
wherein,R i s S i tuted carba S n an
p) esu: foﬁyl at Fﬁg po(g:gg%’é‘rsmy? atPhy’e ggél%ﬁ‘?ﬂﬁ“‘&f:zc“ﬁ%g? KRBE Ve ingge %nﬂ%rﬁ?
of fornmula | p wincei fratfing s cakingand coresuion, flox énabpbay t o produce

The term "diluent" as used herein means any liquid or solid
agriculturally acceptable material which may be added to the active

constituent to bring it in an easier or improved applicable form,
15 respectively, to a usable or desirable stremgth of activity. It can for
example be talc, kaolin, diatomaceous earth, xylene or water.

"Surfactant" as used herein means an agriculturally acceptable
material which imparts emulsifiability, spreading, wetting, dispersibility
or other surface-modifying properties. Examples of surfactants are sodium

20 lignin sulfonate and lauryl sulfate.

Particularly formulations to be applied in spraying forms such as
water dispersible concentrates or wettable powders may contain surfactants
such as wetting and dispersing agents, for example the condensation product
of formaldehyde with naphthylene sulphonate, an ethoxylated alkylphenol and

25 an ethoxylated fatty alcohol.
In general, the formulations include from 0.01 to 90% by weight of
active agent and from 0 to 20X by weight of agficulturally acceptable
- surfactant, the active agent consisting either of at least one compound of
formula I or mixtures thereof with other active agents. Concentrate forms _
30 of compositions generally contain between about 2 and 90%, preferably
between about 5 and 70% by weight of active agent. Application forms of
formulation may for example contain from 0.01 to 20% by weight of active
agent. | |

Typical herbicidal compositions, according to this invention, are

35 illustrated by the following Examples A, B and C in which the quantities
are in parts by weight.



-16- ~the correspondi ng conpound of formula | wherein R anMHee)Hm
bridge and Y represents sul fonyl oxy, carbanoyl oxy, acyl oxy o

car bonoyl oxy g) reacting a conpound of formula Ip mher “"
oxygen and Y' is halogen with a group Rlerr]R err] NH wherein err

Rlerr] are as defined above (Rlerr] and gerr] [err] H toH§|¥g a conpound
of formula | wherein Ris disubstituted carbanoyl, and X a 3 qabether
represent =0 and recovering any conpound wherein R is a carboxyl or

t hi ocar boxyl Qﬁgﬂﬂui? free formor in ester formand any conpound wherein R
I s carboxyl i ree JiQrmor '%tsalt form The followng table is
illustrative n conditions. -17-

REACTI ON CONDI TI ONS0 Paremofi @rsompeuypdnaccording to thdg| imvention and 90 parts of

Tenperature  pouderdd RGLS are @ixdd id) bm:;ﬂgcah[)énnder blendeéPlard akBCfiovdd
DIVF, a). reduced eg_-70[err] h) base

NaH
et her C§/C| ic Lg)(tp,]!raelgm?gpeous, free- lqy)in& dust of thie desiredgparticle size is
obtained. This dust is suitable for direct application to the site of the

’ weed infestation,

.

EXAMPLE B
10 Preparatio £ _W table Powde

25 Parts of a compound according to this invention are mixed and
milled with 25 parts of synthetic fine silica, 2 parts of sodium lauryl
sulphate, 3 parts of sodium ligninsulphonate and 45 parts of finely divided

"~ kaolin until the mean particle size is about 5 micron. The resulting
15 wettable powder is diluted with water before use to a spray liquor with the

desired concentration.

EXAMPLE C
Preparation of Emu able Concentrate (EC
20 13,37 Parts of a compound according to this invention are mixed in

a beaker with 1.43 parts of Toximul 360A (a mixture of anionic and non-
ionic surfactants containing largely anionic surfactants), 5.61 parts of
Toximul 360A (a mixture of anionic and non-ionic surfactants containing
largely non-ionic surfactants), 23.79 parts of dimethylformamide and 55.8

25 parts of Tenneco 500-100 (predominantly a mixture of alkylated aromatics
such as xylene and ethylbenzene) until solution is effected. The resulting
EC is diluted with water for use.



2) 111 b) i)1) base eg NaCH inert eg ether, This Sheet Has Been Replaced -

R T. cyclic ether eg THF or
al cohol eg nethanol  b)ii) 1) amne inert eg e l

ether eg THF Db)iii) MOR[err] al cohol eg net han

cyclic ether eg THF c¢) base eg Li CH wat er opti onal ly with an
al cohol or-%yclic ether eg THR33-

R T. d) base eg NaCH as c)

RT. e) halide e

el evated eg g@{% ]I%f’gf"ﬁ coniinal aﬁﬁlqm"id%dzmbﬂtlé‘ﬁ'é’ﬁaé:e('i\‘/EKBrac‘ice of the

50-80[ err] fﬁrelsahogmnaﬁtimg Temperature iisegiveagilegréesaCekbius.

clevated €9 aute6ileiSts LA bt PMBectsaliedinearbon o9 OOl [er]

CHerr]d[err] "Rlerr]NH err]; Rerr]OH

as f) THF = tetrahydrofuran g| evated eg

50-80[erg] h) 1) %Ajhzif@limmsopropylﬁldez) and 3) inert eg

el evated eg 50[err] Herr]O optionally with

al cohol 2) baseReg I\El@”l te‘“?e“"'“rég met hanol

RT. ' 3) acid engHCl- dimethylformamide RT.
i) 1) base eg LDA et her such reduced eg
-30[ err] - 2,3-2heffiNS 6 -§EvepBiecRoafineb o i 2) ACCH

2), 3) and 4) et herNBS—I&eth]r@nosuccinimidR T. 3) DDQ

reduced 189 Oferr] )-aﬂ.uhl@ sulfoxide . .

el evaed eg 75[err] . l!;z S, enzoz per oxi de i nert eg hal ogenat ed

DMAP = Dimethylaminopyridine
Individual alkyl substituents listed in the following tables from A
to F are in the "n" isomeric form unless otherwise indicated.
15



hydrocarbon such as CO[err] k) DMSO, Na[err]CJerr] . O
el evated eg 50-60[err] 1) base eg NaH, al kyl inert eg o Replaced
Oferr] -> RT. halide m MR err] MSR err] ' l m ,

T

al cohol RT. -> 50[err] eg NaOCH err]
- 18- REACTI ON CONDI TIONS (cont.) Reaction
Reagent s Sol vent s -23- Tenper at ur e133-g676 ' Gt hers
n) acyl chloride eg CHerr]CO inert eg ether, 1HF _ RT. ->
30[err] or anhydride eg Ac[err]Q pyri di ne am ne eg triethylam ne
0) am ne, eg FXAMPUEVL al cohol eg rret hanol RT. ->
80[err] benzyl anzngnioroasl (266 - cﬁﬁe&m Syrimidin yrr)gﬁ kth&deol uene

[err] Cl [err] p)

R T. CH err] S( er &%‘i’l\{_‘[g”%&{ve‘le ther(catal yst

acyl chloride eg acé RT
chloride, ethychl oloé8 g (0.0THkql)pyf i7eehierophthalide is added to 100 ml of dry THF

5 and the mixture cooled to -70°C. 6.8 ml (0.01 mol) of 1.5 M LDA is then
added over 3 minutes and the reaction mixture stirred at -70°C for 15
minutes. 2.18 g (0.0l mol) of 2-methylsulfonyl-4,6-dimethoxypyrimidine in
50 ml of THF is then added and the mixture stirred for 4 hrs with
temperature being maintained at -75 to -70°C. The reaction mixture is

10 neutralized with 1.5 g of NH,C1l in 5 ml of water, warmed and concentrated
on a rotovaporator. The concentrate is partitioned between CH,Cl,/H;0 (50
ml each) and the aqueous phase separated and treated with further 30 ml of
CH,C1,. The combined CH,Cl, phases are washed with 30 ml of water,

separated and concentrated. The concentrate was flash chromatographed on

15 silica gel using 80/20 hexane/ethyl acetate (500 ml), 50/50 hexane/ethyl
acetate (500 ml) and 80/20 acetone/methanol (500 ml) (30 fractions X 50
ml). The title compound (fractions 9-23) was obtained after

recrystalization from hexane/CH,Cl; as a white solid, m.p. 148-149°C.

20 EXAMPLE 2
5-(4,6-dimethoxy-2-pyrimidinyl)-furo(3,4,b] pyridine-7(5H)-one

(Table B, cpd. no. 40)
A solution of 1.3 g (0.0096 mols) of furo (3,4-b]pyridine-7(SH)-one
in 50 ml of dry THF is cooled to -75° C and 8 ml (0.0192 mols) of 2.5 M LDA
25 added dropwise over 5 minutes. The mixture is allowed to react for 1 hr
at -75° C and 2.1 .g (0.0096 mol) of 2-methylsulfonyl-4,6-dimethoxy-
pyrimidine in 30 ml of dry THF added dropwise over 10 minutes. The mixture
is allowed to warm to RT, 1.6 w1l of HCl added and the THF evaporated off.
The residue 1s dissolved in 75 ml of CH,Cl,;, washed with water (2 x 50 ml)
30 and the organic phase concentrated to g:l.ve' a yellowish white gummy solid.
This is chromatographed on a silica gel column using 50/50 hexane/ethyl -
acetate (500 ml), ethyl acetate (500 ml) and 80/20 acetone/methanol (1000
ml) (30 fractions). The crystalline residue (ffactions 18-21) of the title
product has m.p. of 167-168°C.
35



formate or anyhdride; amine eg DVAP, triethylam ne | SRCHRAHEBEH Replaced
nmet hyli socyant e; am ne eg triethylam ne sul fonyl chl ory

sul fonyl chloride; am ne eg triethylamne q) Rerr]R err]l“ﬂ mllmﬁﬂin
triethylamne, inert eg CHerr]CJ[err] DIVAP

-19- Process a) through p) also formpart of the invention.

- The starting materials of fornmula Il of24-11 are either knoWs-0676ray be
prepared anal ogously to known net hods. The conpounds of formula |
have herbicidal activity as observed after their pre-enmergent or
post - ener gent EXAMBLE clat i on to weeds or a weed | ocus. The term

“herbicide" (or "herdiiloirdaBmethekgrs- (/0 tadiaethoxy i ngpyerdmedinyb) - Zimeathydct )
e R f o AU
plant sufficientlyAt@igrpre jof 0.5 g ApH| iTcehlaza-bibydrewmpolhd -dimethexin2a |
i s madesaccor g i@ilthyl)phthalide, 30 ml of CCl,, 2 ml of SOCl, and 4 drops of DMF is
heated at 65°C for 1} hrs, cooled and excess SOCl, and CCl; removed on a
rotovaporator. The residue is diluted with 20 ml of CH,Cl, and added to
a mixture of 5 ml of 40% aq methylamine and 10 ml of methanol with stirring
over 3 hr. The mixture is placed on a rotovaporator and the residue
10 partitioned between 50 ml each of CH,Cl, and water. The organic phase is
concentrated and flash chromatographed on silica gel wusing 50/50
hexane/ethyl acetate (800 ml), ethyl acetate (500 ml) and 80/20 acetone/
methanol (200 ml) (30 fractions X 50 ml). The product (fractions 19-21)
was obtained as a yellow gum. - ' '
15
EXAMPLE 4
7-chloro-3-hydroxy-3-(4,f-dimethoxy-2-pyrimidinyl)phthalide
(Table A, cpd. no. 13) '
A mixture of 1.8 g of 7-chloro-3-cyano-3-(4,6-dimethoxy-2-
20 pyrimidinyl)phthalide, 50 ml of 1% NaOH and 50 ml of THF are stirred at
room temperature for 3 hrs. The THF is removed by evaporation and the
mixture is diluted with water and extracted twice with ethyl acetate. The
aqueous solution is acidified with 2N-H,SO,. The resulting acid solution
is extracted with 3 x 100 ml ethyl acetate and the organic phases combined,
25 dried over Na,SO, and concentrated to give a pale yellow solid. This
residue is taken up in ethyl acetate and treated with activated charcoal
until the yellow base line material is removed to give the title product
as a white solid m.p. 188-190°C.

30 EXAMPLE 5
7-chloro-3-methoxy-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide

~(Table A, cpd. no. 30)
1.0 g of 7-chloro-3-cyano-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide
is slurried in 20 ml of methanol and the solution cooled with ice and 0.6
35 ml of sodium methoxide added dropwise. After stirring for 10 min a further
1 ml of sodium methoxide is added and stirring continued for 10 min and the
mixture is then quenched with 2N H,SO,. Methanol is removed on a roto-



, : : is Sheet Has eplaced
conventional procedure to the weeds or their |ocus using a
effecti ve anount of the conpound, usually from10 g to 10-k |ﬂ| m
Conmpounds according to the invention may be used in the con

broad-1 eaf and grassy weeds on both pre- and post-energent application.
Compounds may al so exhibit selectivity ig various crops anghqpgs4 hus suited
for use in weed control in crops such aé corn, cotton, wheat and soybean.
The opti num usage of a conpound of formula | is readily determ-ned by one

of ordinary skjll_jin_t rt i Lo, 1N ' h
testing and sr}'ﬁf%répqlgti}\%es 4 F\%‘L’id{}? ngﬁ“ia'g%‘%ﬁé Sggt"%gg%;ggéc?g%’gfg?r%#‘%;%éd?he
t he desired eforganiq phaseyiotdyked over JasSOy, candi sansgntrafpdneflasht chnomgrography

plant growt h reggehatididaed feet) silike gﬁnqgmg)rzszo&ﬂﬁeaem&ﬂmnahﬁielmkea
In general satisfactory phytotoxic effects are obtained when the conpound

of formula | *®i5®HALLE BP- 41805483y the range of from0.01 to 5.0 kg, nore
preferaldy of fromO0.05 to 2.5 kg per hectare, eg 0.05 to 5.0 kg per '
hect are, espegi .1 to 2.5 kg kper hectare. The conpounds of
formula | nma nt a%eously conbined with other herbjcides for

y A
br oadspect r umdeed MeShY} di-chisranpt @s éfingehgsye ? tRysigifinnlcarhopel JOSRERaTad
w th a conpound of (TaBl@ressepyd. novesh| andi ncl ude those sel ected fromthe

car bamat es, thi,ocarbapates | gr ogcet am des i ni_tros _anjlines. . benzoic
acids, glycerdl’ etHef ,°ﬁ§’j?f§§ff‘r’lb égf&g‘g%% Fgépf'(f?i@%fmﬁﬁ é‘ltﬁgﬁélﬁd ur eas
for contGolling a biTehtle fpecpd.une of2lheeds. The conpounds of fornula I

are convenient|y enpl B%fﬂug.s Jerpifi gal %Fo'ifpéiﬁ%%%ﬁy&{bx?sé;%i,éiéﬁgcﬂ‘&wz-
agriculturally acceptable diluents. Suc
-20-  conposirrénidiayliphtbakidsari0 a1 ofh€Clyr ckahtofi PREatangn’ drepy afaMF are
contai n, refluxed at 60° for 1% hrs. The mixture is then cooled, excess SOCl; ‘and
CCl, removed on a rotovaporator. The residue is diluted with 20 ml of
15 CH,Cl, and added to a stirred mixture of 10 ml of methanol and 2 ml of
diethylamine. After 2% hrs the mixture is stripped on a rotovaporator to
remove excess CH;Cl; and methanol and the residue partitioned between CH,Cl,
(50 ml) and water (50 ml). The organic phase is separated, concentrated
and the gummy residue flash chromatographed over silica gel using 80/20
20 hexane/ethyl acetate (500 ml), 60/40 hexane/ethyl acetate (500 ml) (28
fractions X 50 ml). Fractions 18 to 20 yielded title compound a) and
fractions 11 to 16 the compound b).

EXAMPLE 7
25 7-chloro-3-cyano-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide

(Table A, cpd. no. 27)
600 mg of 7-chloro-3-cyanophthalide are added to an ice-cold
suspension of hexane washed 60X NaH (160 mg) in DMF (20 ml). After 15 min,
710 mg of 2-methylsulfonyl-4,6-dimethoxypyrimidine are added. After
30 stirring at RT for 1} hr the mixture is poured onto 200 ml of ice/water
acidified with 2N H,SO, and stirred. The precipitate is filtered and dried
in a vacuum oven to yield the title product, m.p. 159-161°C.



aside froma conpound of fornula I as active agent, other %}sls){étﬂlgg% ced
such as herbicides or conmpounds having antidotal, fungicidal

or insect attractant activity. They nay be enployed in elthe IFPE
liquid forms eg in the formof a wettable powder or an erruls

concentrate incorporating conventional diluents. Such corrp05|t|ons may be
produced in conventional manner, eg by 4Béxi ng the active i ngspdiseat with a
di luent and optionally other fornulating ingredients such as surfactants.
Agriculturally acceptable additives may be enpl oyed in herbicidal

conposi tions tEXAMBLE &/e t he performance of the active ingredient and to
reduce foam ng, cak7sehlexst3cBiviags BdikethofxAnpl B-triazin-23¥)phetidbiedi | uent”
as used herein maangsr %?% A [ g?&d a8 ¥ lid agriculturally acceptable materi al
whi ch may be added t'o the’active con tituent to bring it in an easier or

i nproved appl i cabl el fa§r 8) of eb1shdorapbthalide are siisselved iwms8Q aill ef sTHRNgtThe
of activity. lio1aefod 9k &ARR & DPodcabfia 1X30 i1Ba M Qﬁprmcewaseé,fﬁage&%ene

or water. Surfactant” as used herein neans an agrlcu turd

accept abl e mat® i-AP°GuRPEN 3 Rifhr t StiEELPE il conirieg, fomyda mfirngt VBTt |1n6“ g of
~ di spersibili tyz-whlef&arswﬁntemzynppb By zhoAar 50 @3 . oﬁmmuﬁﬁdoaropmse and

fact ant odi t d.|
Par t Ul ar 1y SIEPIRES e Fheth AT LONR £ AR 587 29" ng TPORECHER 288448, Epoled
di spersi bl e coticei0? aindsl ml oficoad HChdndd mlnel wetext ds nadiadf ad‘ham:stsmtis
tti d {
ao et LD a0 eS8t Shie IS6uf WPE BE GOLSNOR) i B Qloly
et hoxyl at ed f agviaporstione| .The ‘—'esmPﬁ %Feﬁé?@ltiowﬁebﬁﬁﬁﬂn ‘élizicbn@m#n‘(ﬁf&ae(ffor &

0.01 to 90% byedudhOkHd @he AgLbNe PEENY eRtYhctéPWith a8 2R OcbonateB@1 8F cH,Cl,.
agriculturally_acceptabl e surfactant, the ggt | \ilﬁhg‘?em consi st ngo ei t her of

at |east one cOMWpEeRRInGE oFgaHis Bhases arfikes abrof FaierotnfronsenFiared
agents. Concentd gliee fOyBElod gadTPUBig |iensldgarm-rmh£t;bg¢epﬁeaﬁ 6n bl des rged baging?
and 90% prefe y we bout .5 an % t of acti a

Applica |on fogro?@Io fh efgnerégré’fal acetate r°6§xa2%1 t &° ntak rﬁ\ago %??'o 3%30
by wei ght of aatdterengenbancl (500 ﬂy)pl(é@llfrhenbneliﬂép mlonbdsi20P ol Freotitingg
to this inventjpnnqahe JiHed ré“y%@l&é’ ghﬂewﬁﬂh' A Fe EXATRY £ t4on BrrdRdnExdrd

which the quantities are in parts b lgz
yielded title product m. p 126-127° as a yellow solid.

20 EXAMPIE 9
Lithium 2-chloro-6-(4,6-dimethoxy-a-hydroxy-2-pyrimidinylmethyl)-

benzoate (Table C, cpd. no. 53)
A mixture of 1.0 g of 7-chloro-3-(4,6-dimethoxy-2-pyrimidinyl)-
phthalide, 0.136 g of LiOH.H,0, 2 ml of water and 10 ml of methanol is
25 stirred overnight at RT. The mixture is evaporated to dryness on a roto-
vaporator. Further drying in a drying pistol yield the title compound as
a white solid, m.p. 153-157°C.

EXAMPLE 10
30 Lithium 3-[(4,6-dimethoxy-a-hydroxy-2-pyrimidinyl)methyl]pyridine-

2-carboxylate (Table D, cpd. no. 64)

A mixture of 0.490 g of 5-(4,6-dimethoxy-2-pyrimidinyl)furo (3,4,b]-
pyridine-7(5H)-one, 0.0768 gm of LiOH.H;0, 10 ml of methanol and 2 ml of
water is stirred for 24 hrs under nitrogen at RT and the solvent stripped

35 off. The yenc;wish solid is dried for a further 2 hrs to yield the title
product, m.p. >250°C (décomp.).



-21- Preparation of a Dust 10 Parts of a conpound megh%e laced
this invention and 90 parts of powdered talc are mxed in a

grinder-bl ender and are ground until a honobgeneous, free- ro ”"l
the desired particle size is obtained. This dust is suitabl e

application to the site of the weed infestation. EXAMPLE F#;_nggratlon of
a Wettabl e Powder 25 Parts of a ce?dound according to nventi on
are mxed and mlled with 25 parts of synthetic fine silica, 2 parts of

sodi um | auryl sul phate, 3 parts of sodiumligninsul phonate and 45 parts of
finely divi dedﬂ&%nti | the nmean particle size is about 5 mcron. The
resulting wettabl e podiver 2schdbtartbe(l(4vibt dimeahexy -Beprieidisyl) carkospl Pgnzoate
liquor with the desi+fq gtrati EXAMPLE :C Preparation of

Enmul si fi abl e Ooncentkratg ?’E% 9&%3 37 Parts of a conpound according to

this invention are hidéed & n ®f bekieblozg Phhﬂrav'éal(fé'émqfé*}emﬂ pyEbRidinayl) -

m X]Eure sf ;ini Piitalade], 194 mgl MHOHG Uil amadﬂaszs:amt@ltaf %e|ﬂﬁv@3|ﬂht§m|§9émow
surfactants),

f Toxinul 36 (a re o ni oni.c a
At ¢ Birkebate e e re- o olkiasy a2 Bep e Dy ggroto-
parts’ of di met ygdratomnindetiendob®a Bugelrohr at 100°C to produce the title compound
as a yellow solid, m.p. 276-278°C.

10 EXAMPLE 12
3-[(4,6-dimethoxy-2-pyrimidinyl)carbonyl]-pyridine-2- carboxylic acid
(Table D, cpd. no. 63)
490 mgof 5-(4,6-dimethoxy-2-pyrimidinyl)-furo {3,4-b]lpyridine-7(5H)-
one is dissolved in 50 ml of methanol and the mixture heated with stirring
15 at 50°C until a homogenous solution is formed (ca % hr). 2.6 g of NaOCl
is added dropwise and the solution heated for a further 3 hr at 55°C.
0.208 g of 50% NaOH is added at 55° and the mixture heated for a further
}¥ hr at this temperature and then cooled in an ice-bath and acidified with
1 ml conc. HCl. The solvent is evaporated and the residue partitioned
20 between 50 ml of CH,Cl; and 50 ml of water. The organic phase is
concentrated to give a white solid, m.p. 71-73°.

EXAMPLE 13
2-[(4,6-dimethoxy-2-pyrimidinyl) -a-iminomethyl |benzoic acid
25 (Table C, cpd. no. 51)

2.67 g of isopropyl 2-bromobenzoate are dissolved in 100 ml of dry
diethylether, the solution cooled to -100° C and 6.6 ml of 1.6 M n-butyl-
lithium solution added. Stirring is continued for 10 min and 12 g of 2-
cyano-4,6-dimethoxypyrimidine in 60 ml of diethylether is added over 2 min

30 at -100°C. The mixture is stirred for 3 hr at -80° and then allowed to -
warm to RT. 3 g of NH,Cl in 30 ml of water is added to the reaction
mixture, cooled in an ice-bath. The ether layer is separated off, washed
with water (2 x 30.ml) and concentrated. The gummy residue is dissolved
in 20 ml of 85/15 hexa-ne/ethyl' acetate, and CH,Cl,, and flash

35 - chromatographed on silica gel using 800 ml 85/15 hexane/ethyl acetate, 500
ml 1% methanol in ethyl acetate, 500 ml 5% methanol in ethyl acetate and
500 ml of 80/20 acetone/methanol (40 fractions at 50 ml; 1 at 200 ml).



parts of Tenneco 500-100 (predom nantly a m xture of al kylmssﬂeeaﬂﬁlménl eplaced
such as xylene and et hyl benzene) until solution is effected ng
ECis diluted with water for use.

-22- The foll ow ng exanples are provided to illustr
of the present invention. Tenperature is given in degrees Celsi us
Abbrevi ations used in this specificati o8- THF = tetrahgdegdnsr an
LDA = lithiundiisopropyl am de RT = room tenperature DVF =
di met hyl f or mam de DDQ = 2, 3-di chl oro-5, 6-di cyanobenzoqui none
NBS = N br onnsireetiangi deto 10 Ylemtittﬂ ﬁewmwéu‘fl?ism%recryswmeaﬁmn from
Met hyl et hyl ketdyg@lz meltedm@\EZE ﬂsnet hyl am nopyri di ne I ndi vi dual al kyl
substituents listed in the following tables from-Ato F are in the "n"
i someric formunl ess otherw se indicated.

EXAMP 4

5 5-Chloro-5-(4,6-dimethoxy-2-pyrimidinyl)furo(3,4,b]pyridine-7(5H)-
one (Table B, cpd. no. 68)

A mixture of 490 mg of 5-(4,6-dimethoxy-2-pyrimidinyl)furo{3,4,b]-

pyridine-7(5H)one and 50 ml of methanol is heated at 55° for 1/2 hour or

until a homogenous solution is formed. 2.6 g of NaOCl (common house

10 bleach) is added dropwise. Th: mixture is taken up in dichloromethane an
the organic phase separated and evaporated to dryness to yield the title
compound,

EXAMPLE 15 ' :

15 3-[(4,6-dimethoxy-2-pyrimidinyl)carbonyl]-pyridine-2-carboxylic acid

(Table E, cpd. no. 63)

0.208 g of 50% NaOH is added at 55° to a solution of 0.551 g of 5-
chloro-5-(4,6-dimethoxy-2-pyrimidinyl)-furo[3,4,b]pyridine (Table B, cpd.
no. 68) in 50 ml methanol. The mixture stirred for a further 1/2 hr at

20 55°, cooled in an ice-bath, acidified with 1 ml of concentrated HCl and the
solvent evaporated. The residue is partitioned between 50 ml of CH,Cl, and
50 ml H,0 and the CH,Cl, layer concentrated to give 0.39 g of the title
product as a white solid, m.p. 71-73°C.

25 EXAMPLE 16
2-(2-(4,4-dimethyl-oxazolin-2-yl)-benzyl)-4,6-dichloropyrimidine
(Table C, cpd. no. 61)
To a mixture of 1.25 g of 2-0-tolyl-4,4-dimethyl-oxazoline in 20 ml
of ether under N, atmosphere at -30°C is added by syringe 4.2 ml of 1.6 M
30 n-butyllithium in hexane with stirring which is continued for 1 hr at
-10°C. 0.98 g of 4,6-dichloropyrimidine in 20 ml of ether are added slowly
to the reaction mixture which is then stirred at -45 to -30°C for 30 min
and at 0°C for a further 30 min. The reaction mixture is quenched with
acetic acid (0.4 ml) and water (0.1 ml) in THF (1.3 ml) and then treated
35 with 1.5 g of 2,3-dichloro-5,6-dicyanobenzoquinone (DDQ) in 6 ml of THF.
The temperature is brought to RT and the mixture stirred for 5 min after
cooling to 0°C. 7.6 ml of 1IN NaOH (cooled) are added and the mixture



-23- 7-chl oro- 3- (4, 6-di net hoxy- 2- pyri m di nyl ) phthgal

(Table A, cpd. no. 6) 1.68 g (0.01 nol) of 7-chl oroigl?sshgt? seen Replaced
added to 100 m of dry THF and the m xture cooled to -70[e " EH"
(0.01 nmol) of 1.5 MLDA is then added over 3 mnutes and t

m xture stirred at -70[err]C for 15 mnutes, 2.18 g (0.01 rml) of

2-met hyl sul fonyl - 4, 6-di net hoxypyri mdir@9+n 50 m of THF i133idege added and
the m xture stirred for 4 hrs with tenperature being naintained at -75 to
-70[err]C. The reaction mxture is neutralized with 1.5 g of NHerr]d in
5 m of water stimrededonrd mdoncdherenzadic phase rigt serayered and dtiedcovereNesS8t e
Is partiti Oneds&@%me%w[ r]sqlli,e,w]uﬂo%&l O (p%Qlom. e%ﬁ?améaagritﬁiﬁ 2Q08Y's
phase separated and treated wt Ferr e
conbi ned CH| erﬁﬂ‘ﬁf’["éﬁi“]‘”pﬁh%e‘é‘%? é’r\ﬂ&%asvﬁb@ﬁ"ﬁ? m of water, separated
and concentrated. The concentrate was flash chromatographed on silica gel
usi ng 80/ 20 h%ﬁyl acetate (500 m), 50/50 hexane/ et hyI acetate (500

m ) and 80/ 20 nmet hanol ég)qo m) (30 fractions The
title conmpound (f&&ét{brfsdivethy)l-oxazolintd-ylpehpnziid é'nﬁ wert VRV LBk
from’hexane/ CH err | @ab®é rc] acpdd t.e) soI id, mp. 148-149[err]C. EXAVPLE

2 5-(4, 6-di hox ri n f ridi ne-745
(Table B, cpd. normltll’ojl sy°1“tP°¥‘ én(}l g 2(# %1?3 éint%h%é’éaﬁ‘g]ls £o"fli))f8?r&yl)°
[ 3, 4-b] pyri di He674515ﬁemwriniﬁﬁenin OIOQjm;l SEFmethanob| &k tadded 5P &8r |eC oind58
m (0. 0492 nol 1y DA QAWM. QV. 8s°c' i I S
al | owedﬂqtgo reén%}h 01%5511% An%%ﬂg(r% %& %ﬁf fir ?%Ii%g%:e C§ f?l-{“sﬁﬂiﬁg
2- et hyl sul f oripe- BempegtiRen b \Lovprad &P didieanth ssvwsmm’&ﬁwwwmﬂt The
dropwi se over sbQverd1ubastriggtdl Fhd(khé Qe Sdl LG 9n VB Bl 08 FBlluede Gndl 500£1
HCl added and t e THF e%? orated. off. The re5|d .S db ol vech n]S ;
CH err]d [err]°F ¥$Hed YoltaTR LaYeF Yo% aepaTaty &“PH‘?S F‘Sé’ﬁF‘& has & ""er'
concentrat ed ts;pgrmdaagﬂalcbmmham te gitramhesoitld. compound as a yellow oil.
15
EXAMPLE 18
2-(2-(4,4-dimethy1-oxazolin-2-y1)-a-bromqbenzyl)-4,6—dimethoxy
pyrimidine (Table C, cpd. no. 62)
0.55 g of 2-(2-(4,4-dimethyl-oxazolin-2-yl)-benzyl)-4,6-dimethoxy-
20 pyrimidine, 0.30 g of a N-bromosuccinimide, 0.03 g of benzoyl peroxide are
dissolved in 60 ml of CCl, and heated under reflux overnight at 75°C. The
reaction mixture is filtered and the filtrate washed with 5% NaHCO,
solution (50 ml), 50 ml of water and the organic phase separated and
concentrated to give the title compound.

25

EXAMPLE 19
2-(2-(4,4-dimethyl-oxazolin-2-yl)-benzoyl)4,6-dimethoxypyrimidine

(Table C, cpd. no. 49)
A mixture of 1.2 g of 2-(2-(4,4-dimethyl-oxazolin-2-yl)-a-bromo-
30 benzyl)-4,6-dimethoxy-pyrimidine and 2 g of Na,CO; in 30 ml of DMSO is
heated with stirring at 50-60°C for 3 hrs. The mixture is poured into 150
ml of water and extracted with toluene. The toluene extract is washed
twice with water (2 x 50 ml) separated and concentrated. The thus obtained
gum is chromatographed with 800 ml of 80/20 hexane/ethyl acetate, 500 ml
35 70/30 hexane/ethyl acetate, 60/40 ml hexane/ethyl acetate (50 ml fractions)
fractions 29 to 34 yielded the title compound.



This is chromatographed on a silica gel colum using 50/ 50 1h&$B&EHS BeshliReplaced

acetate (500 m), ethyl acetate (500 ml) and 80/ 20 acetone/

m) (30 fractions). The crystalline residue (fractions 18- Z’Iﬂlﬂmmuﬂ“mﬂu

product has mp. of 167-168[err]C. -

- 24- 7-chl or o- 3- net hoxy- 3- (4, 6-di met hoxy- 2- pyri m di nyl ) - 2- net hyl -

i soi ndol -1(3H)-one (Table C, cpd, no. 24y. A m xture df33006ysg of

7-chl or o- 3- hydr oxy- 3- (4, 6-di met hoxy-2- pyrimdinyl)phthalide, 30 m of

Cllerr], 2 mM of SOCl[err] and 4 drops of DMF is heated at 65[err]C for 1

hrs, cool ed alﬁg%@gg SOCl[err] and CC[err] renoved on a rotovaporator.
s di

The residue i t it B 20 : [ &I d a At xt yre
of 5 mM of 40% aq lr?e?ﬁly‘%ygm@n% 'gﬂa& m%h%? gfﬂy]ﬁe%{h%%glica\?\ngt ﬁgt F’?’F’fﬁé g\g}éc}( wa.
The nixture is pl a®eghhimide (T8 Er AR Bhd3The residue partitioned

bet ween 50 (rjﬂ egchllQﬁhé:Hﬁ ar-eﬂxﬁrbesrdyaaM-w}e}ammerprz;wffmgg)m?m pthalide
concentrate n a onat ogra on.silica_,ge I n .
hexane/ €t hyl Eeflgis@it'ggo{’}ﬂrﬁ, mgt ﬁgrﬁ&cet gt}e M08 A ?birﬂi‘%ﬁﬁyszdgﬁ’sé?ﬂﬁé‘ ne
met hanol (200 sel)tica0 ifsr atiehoragdded S5@iar gyringdewhmredpmi ¢Her axiluoton 18arkehs.
was obt ai ned yel : < .
7-chl or o- 3- hyg%%%@- {%nggl m%fl h%x%'—ltz'- f)?/rr ilr'eﬁ 'H'lnr'i?/ﬁﬁﬁ? h%’]e i%ié‘ ture dﬂ'(ltreadblwéﬂk, '
cpd, no. 13) water and parkitiomed dfetwden gthyj] agstate and water. The organic phase
7- chl or o- 3- Cy 3303 dsdrdcba IWaBAO X tR -2 K407 OhHau! bPhiehaki 43 aR@ dBnceherh¥ed.
NaCH and 50 ml_ of THF are stirred at .
10 The residue is purified on silica gel, eluant 200 ml of 50% ethyl
acetate/hexane then 100% ethyl acetate. Fractions 12 to 15 yielded the
title compound, m.p. 141-142°C.

EXAMPLE 21
3-acetoxy-7-chloro-3-(4,6-dimethyloxy-2-pyrimidinyl)phthalide (Table

15 A, cpd. no. 125)
1.1gof7-chloro-3-(4,6-dimethoxy-2-pyrimidinyl) - 3-hydroxy-phthalide
is dissolved in 20 ml of pyridine and 0.3 ml of acetic anhydride added with
stirring. After stirring for 20 min the mixture is poured into 2N HCl and
extracted with two portions of ethylacetate. The combined ethyl acetate
20 extracts are washed once with 2N HCl, once with H,0 and once with brine and
dried over magnesium sulfate. Filtration and evaporation produced the
title compound as a white solid, m.p. 213-215°, |

EXAMPLE 22
25 3-[{(4,6-dimethoxy-a-hydroxy-2-pyrimidinyl)methyl]pyridine-2-

carboxamide (Table E, cpd. no. 82)
To a solution of 0.9 g of ammonia, in 15 ml of methanol; is added 0.5
o g of 3[(4,6-dimethoxy-2-pyrimidinyl)-7-azaphthalide. After stirring for
2 hrs at RT, the methanol is removed under reduced pressure and the
30 concentrate recrystallized from toluene to give the title compound as a
white solid, m.p. 135-137°C.

EXAMPLE 23
3{(4,6-dimethoxy-2-hydroxy-2-pyrimidinyl)methyl]pyridine-2-[carboxy-

35 (4-isopropyl)anilide] (Table E, cpd. no. 183)
To a solution of 3 ml of 4-isopropylaniline in 50 ml of toluene is
syringed in 4 ml of 15.6% trimethylaluminum in hexane at RT. The mixture



roomtenperature for 3 hrs. The THF is renoved by evaporat lmsaadmslneen

mxture is diluted with water and extracted twice wth ethyl
aqueous solution is acidified with 2NNHerr]SOJerr]. The res El
solution is extracted with 3 x 100 m ethyl acetate and the

conmbi ned, dried over Na[err]S(ferr] and ?oncentrat ed to gi 13 agé)ﬂl e yell ow
sol i d. ThIS residue is taken up in ethyl acetate and treat q-
activated charcoal until the yellow base line material is renoved to give

the title pro lécgtﬁ'%e@ f\é@'d g ﬁPEEq{TWA& Olﬁg J{QQ[ 4rk§;.11.methoxy 2-pyrimidinyl)-
7- chl or o- 3- met hoxy- 3- (4, 6- di met hoxy- 2- ht hal I de (Ta Table’ A
cpd. no. 30) 7- azaphfhel&eofis added. The nu.xture s stirred for 2 hrs at RT and

r7r1 ch:coro ﬁ cyla.raedﬁﬁ(ed Gi¢h B0t RDXYE amyhydﬂodhmﬂx):phéfmldcde 1t5°csl UlThé €€bludne 0
of net hano

t he soluti,on coo e sodi u
Tt hoxt g adaEaTav ISR FePRF1 SRR CORRE wfeh b0 BE 6 o8 wpuPhatlorid actd} 20 m
sodi um rfet hoxiode 3% sscddum (caxhonatei and 129 sbfi weest,f dried0amd ponpehtirhtedr xThe e
is then quencQ%M.ﬁ%:@'\ﬁ'*&@&i,%%ﬁﬁ&;& frwﬁtrtbg,ggé toS £ﬁf50¥ﬁéj 9818 cro% d as

-25-  vaporator an resi artitio etwedn water and et
acetate. The @Mhi%f opithse-Rs 181"1‘&& Gver Na[err] S err] and concentrat ed.
Fl ash chromat ography of the residue over silica gel using 25% et hyl
acet at e/ hexane )éi el gs a white solid mp. 180-183[err]C
10 3-[(4,6-dimethoxy-a- (ethoxycarbonyloxy)-2-pyrimidinyl)methyl]-
pyridine-2-carbaxamide (Table E, cpd. no. 129)
To a solution of 0.5 g of 3-[(4,6-dimethoxy-a-hydroxy-2-pyrimidinyl)-
methyl]pyridine-2-carboxamide, 0.05 g of 4-(dimethylamino)pyridine, and 1
ml of triethylamine, in 20 ml of toluene and 10 ml of dichloromethane is
15 added 1 ml of ethyl chloroformate at RT. After stirring for 1 hr at
ambient temperature, the mixture is washed with water (2x30 ml), dried and
concentrated on a rotoevaporator. The concentrate is digested with v/v
mixture of hexane-toluene, 10 ml, at 50°C, cooled to RT and filtered to
isolate 0.45 g of the title compound as a yellow solid, m.p. 112-114°C.
20
EXAMPLE 25
3-[(4,6-dimethoxy-a-benzoyloxy-2-pyrimidinyl)methyl]pyridine-2-(N,N-
dibenzoyl)carboxamide (Table E, cpd. no. 159)
To a solution of 0.05 g of 3-[(4,6-dimethoxy-a-hydroxy-2-
25 pyrimidinyl)methyl]-2-carboxamide, 0.5 g, 4-(dimethylamino)pyridine and 4
ml of triethylamine in 30 ml of dichloromethane is added 1.4 g of benzoyl
chloride at RT in two portions. The reaction mixture is stirred at RT for
17 hrs and washed with 30 ml of water, 30 ml of 5% hydrochloric acid and
30 ml of water. The dichloromethane solution is concentrated and the
30 concentrate flash chromatographed through 300 ml silica gel, 230-400 mesh,
using 1 L 70/30 hexane-ethyl acetic and 500 ml 50/50 hexane-ethyl acetate
as eluting solvent mixtures. Fractions 18-21 gave after recrystallization
from 70/30 hexane ethyl acetate the title compound as a white solid, m.p.
168-170°C.
35



a) Met hyl 2-chl oro-6- (4, 6-di met hoxy-2-pyrim di nyl car bory sReMHHOBLeR Replaced

(Table C, cpd. no. 55), and b) 7- chl or o- 3- chl or o- (4, ’H"Hw"m” “
A
2

6- di met hoxy- 2- pyri m di nyl ) pht hal i de (Tabl e A, cpd.
m xture of 0.7 g of. 7-chloro-3-hydroxy-3-(4, 6-di net hoxy-
pyri mdinyl)phthalide, 30 M of CC[err], 2 m of SOC[err] and 4 drops of
DVF are refluxed at 60[err] for 1[err] h$%. The nmixture i s13I9676o0l ed,
excess SOCl[err] and CCl[err] renoved on a rotovaporator. The residue is
diluted with 20 _of CHerr]C[err] and added to a stirred m xture of 10
m of nethanol of diethylamne. After 2[err] hrs the mxture is
stripped on a rot ov3pbi¢a vHmethorpra (8- rethrkearbapayl oxy) - R epyrimidinyiinetdwd) - 2-
?ﬂn;i t?ﬁ resi due |oa[1 byiiaaedcabsswalgibaﬁde?dmg]E,( gggm&.amb)wat e_rd(50

: e organi c phase i g separated, n rated, an e, qu resi dye
flash chromat ogr aphgﬂ 3RA tg‘?'} ?gé'%§I°%??§i?ﬁ€'%g;%hﬂ&'ﬁ&%m'fééiﬁdé“(%o
m ), 60/40 hexameeiydf] \¥ipyatéimmt eato@(Ndllyl Ribide amtli Drivops WE mtjerhyFamimei, ons

7ochi or o- 3. oyaig-t P WERTRAREA, BN aESA IR dibipf hfejaiftel YPHIL D
cpd. no. 27) portiogfdaynyhdle mtilrinen-a3- By afrspiit Hays.de Theereattdan tmixgure is

I ce-col d_suspeggiya Qfcl)S4R0F (‘&ﬁ%lﬂjﬁ@%eﬁakhd 10fAcditkatd. DML 2QnBtderath t £
15 min, 710 ng of 2-nethyl sul fon&;l -4, 6-d net hoxi yrimdine are ad

d ded.
After stirringfhtshRehyomoategraphed, thrqugh300 g} S1Lica, 88t 43011100 BeR.npsigs 1 L
i ce/wat eio aci dishysod Heixkile @ihyl eidelcdtd er50D abdestylr lsedratkl)e 5p0 egl P3d/20€ ethyl
fLprored and 0} othduMadniaSt VIO Yo' rate Bl (56 ol) ! © rRASHUSL 2128 gve 0.4
REPLACEMENT SHEEAGE the title product as a yellow gum.
1 2 AUG 1996

The following compounds may be prepared analogously to the preceding

15 examples or as otherwise described herein.



- 26- EXAMPLE 8
7-chl or o- 3, 3- bi s(4, 6-di met hoxy- 1, 3, 5-tri azi n- 2- yI)phthalla'b'SSh"“H”mﬁﬁlﬂ

cpd. no.

-70[err],

36)

1.48 g of 7-chlorophthalide are dissolv
THF.  The solution is cooled to -70[err]C and 1.5 MLDA in
syringed in at

-70[err]C over 3 mn.

added. The m xture is stirred for
THF is renoved by evaporation.

CHerr]d[err] and oeBgpr (50 nl each) ang the aquegqus phase extr
an additional

washed w th 30/
f I ashschr Ghaf0 rap
m), ethyl

X 50 m,

acet™

i

Stirring is continued for-15 mn at
1.54 g of 2-chloro-4, 6-di meth&'y 1,3,5-triazineippndggdent of THF
added dropvvl se and the mxture is then allowed to warmto -20[err]. The
m xture is again cooled to -70 and 1

ghﬁ%ﬂé‘onc. HJ in 10 mM of water is

25 allowed to warmto RT and the
The residye is partitioned between
d with
ongi ngdlorgani ¢ phasgs are
to, gTNe a vel |l ow GUm\ This is

80/ 20

\\f water and conCWaEdy
ed on silica ge*f
(400 m),
1 X 200 niopHz Fractions 21

he¥ane/ etB&M

: 9] acet fte (1000
A e ol (500 m) fractions
Ahd 22 W el Hle%' 3 yel | ow gum whjgh, upon

recr yst aI i zation from hexane vyi el ded ﬁbt | e product mp. 126-127] err]3 as a
Li t hi um

yel | ow sol i d.
2-chl oro-6- (4, 6- di met hoxy- a- hydr oxy- 2- pyri m di nyl net hyl ) -

(Tabl e C, tebde Xp. 5

7-chl @ro- 3-{ 4, 6xdi met joxy- 3¢ pyrgym di n)ql ) cgpPht efadnde
LICH Herr]O 2.mM of water_and 10 nl

RT. The mx%ure is ev

3}z

I3 Anmxtude & 1.8 g of

Lith

iu

nmet hanol

dpor attbd th dryngss @n aC1Hy-
drying in a3dryting pistol el dcthe titl e-spnpmong as B WoEH.e
153- 157[err] C.

¥

Ry

On136¢
is stirre

vaPor 9¢%r .

meERE SRty
—C )

of 136.138
over ni ht at

V7
seisxtzsm p.

3-[ (4, 6-di net hoxy-[err]-hydroxy-2-pyrim dinyl)methyl]pyridine-
2-carboxyl ate (Hable B, cpdi nd 64) N

5

5
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21
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CH C-OCH,
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CH c-Cl

CH c-Cl

CH  C-OCH,
"CH  C-OCH,

cH c-cl

CH  C-OCH,

CH  C-OiC3H,
CH  C-OCH,

CH  C-OCH,CF,
CH  C-OCH,

CH c-o-du2<:::>
CH C-OCH,

CH  C-OCH,

CH  C-OCH,

CH C-OCH,C=CCH,

N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N

OCH,
OCH,
OCH,
OCH,
OCH,
OCH,
OCH,
OCH,
CH,

OCH,
OCH,
OCH,
OCH,

136-138
151-153
148-149
138-139
152-153
128-130
98- 99
138-140
133-135
188-190
101-102
126-128
112-113

oL 136-13

OCH,

F
115-116

-oci o) 8s- 88

-OC,Hs; 98-100

-OCH,
-OCH,

163-165
131-133



A m xture of O. 490 g of 5- (4 6- di rrethoxy 2-pyrimdiinyl)furo [3,4,Db]-
pyri di ne- 7( 5H) - one, Tijs $}i¢g .Herr]Q 10 m of methanol and 2
of water is stirred L‘ er nitrogen at RT and the sol vent
stripped off. The ydql illliis dried for a further 2 hrs to yield
the title product,  mp. >250[err] C (decgnp.).
-27- Sodi um S 133-0676
2-chl oro-6-[ (4, 6-di met hoxy-2-pyrim di nyl)carbonyl ] benzoat e (Tabl e C,

cpd. no. 58) 1.24 g of cant
7-chl or 0- 3- hydr oxy- 3- (4, 6- di met hoxy- 25PSPmfSHRY1 )- phthal i de, 154 mg NaCH,
25 M THF and 25 m water are m xed until a yell ow honbgenous sokelttiogipeint

achi eved. gmeNsofyentsyare strigped onyg I"Qto W,vapor at o, agd then
e —%‘Fg'—

Kugel r ohr 100[ err Cto rodu thetlt co ound as a vel | ow3
mg 276-2 err%él] g %8}1 nBC'CCHa N YZCH:; 134-136

?T[ E)|4 6Dd| g-!;dhoxyl @%gglm m dlmzlg)-lcar b?nyl ](cp%r |c1-|oua,h2 cay b@nu dHCgH acygi7f5

abl e . ng, ng o oxy m uro
[ 3, 4-Db] pyri di ne- 7( - one |s d| ssol ved |§ SOdém ano aﬂandi{yyé%

m xture heat®ed wt¥¥HstHBrrind at H50[ er r?C QHt i IC-@Clﬁ)rmgemousowm UL3DA5E S
formed (cadzrr]zivy). #.6 gpof RROC i§ adged éj_lbggvm se e s ' pn
heat ed for furrgnh@{ [err] hr at 55[err]C 0. 208 of 5%% |fs)4d;géed at
55[err] and'the heatﬂed o a flrtNer [%PF?:! hr & t1ACHst ekBfeld 8 ur e
and thken cad ed 7+€lan 6eatbath and acimiftrd vg-obu,l M eongerlC 195095
solvent is evaporated and the residue partitioned

30 7-61 H H OCH; N CH C-OCH, N -OCH, 180-183
31 7-s©n H CN N CH C-OCH, N -OCH,  169-171
15 .
32 7-OCH; 6-OCH, H -s@ N N  C-OCH, N -OCH; 134-136
33  7-¢1 H H H N CH C-CH, N -CH, 164-166
Caky
A\
20 34 H H H </ BN CcH c-OCH; N -OCH; 163-176
N-—
35 H 5-CL H "HI® N CH C-OCH, N -OCH, 151-153
3 7-€1 H H "H2" N N  G-OCH, N -OCH, 126-127
37 H H H OH N C-Cl C-OCH, N OCH, 162-165
25 38 7-F H H CN N CH C-OCH, N OCH, 132-134
69 7-CL H  H OCH; N CH GC-OCH, N OCH, 148-151
72 7-OCH, H H N N CH C-OCH, N OCH, 159-163
73 H H H CH, N CH C-OCH, N OCH, 87-89
75 H H H "HI" N CH C-OCH, N OCH, 168-170
30
88 7-C1 H H H ¥ CH C-OCHzQN -OCH; gum, NMR
1
98 7-CL H H H N CH c-ocu@>¢m3 N -OCH, 97-98

35, 101 7-C1 H H H N CH c-ocuz©n -OCHy 125-127



bet ween 50 m of CH[ err]CI [err] and 50 mM of water. The organic phase is
concentrated to 'il‘haeSIQet\HasBeen labdd mp. 71-73[err].

2-[ (4, 6-di net hoxy a-im norret hyl ] benzoi ¢ acid (Tabl e C,
cpd. no. 51) ropyl 2-bronpbenzoate are dissolved in 100
m of dry di ethylet e ion cooled to -100[err] C and 6.6 m of
1.6 Mn-butyl- lithi um sol ution added. -3sirring is continugzobd6 10 min and
12 g of 2- cyano-4, 6-di met hoxypyrimdine in 60 m of diethylether is added
over 2 min at -100[err]C. The mixture is stirred for [err] hr at -80[err]
and then allowed to warmto RT. 3 JIABLENH(eom)Cl in 30 m of water is
added to the reaction mxture, cooled in an ice-bath. The ether |ayer is

separated off, washed with water (2 x 30 m) and-concentrated. The gu
residue is di ssolved in 20 m of 85/15 hexane/ ethyl -acetate, angeltingpoint

CH err] O [c@argg -y,and f% ash ghroyat ogr agheg, onysi lica g&, @i ng 80Q°ndy 85/ 15
hexane/ et hyI acet ate, 500 m 1% net hanol In ethyl acetate, 500 mMl 5%

met harmol in ethyl acetate and 500 m of 80/ 20 acet one/ rret hanol (40

fracti ons la2 50 #¥icl 1 Wt 208 nm§y. N C-OCH, -OCH; 83-85

-28-' F 0 yigldegtitl d h talkl  zat
from CH gfl(ra%lfloi[lzzl &] k,m#t eél i 2%?5 |235FNe(r:?‘f%ou% :\/(|::>|_E%24r -Behy StdsLig! | on

5- Chl or 0- 5- ( 4, ®HiGret hoxy- 2- pyri mi di nyl ) fur o[ 3, 4, b] pyri di ne- 7(5H) -

105 7CH,0C,H,~ H H OH N CH C-OCH, N -OCH; 109-110
10 -OCH,0-
109 7-F  H H  OCH, N CH C-OCH; N -OCH; 172-173.5
113 7-F H H H N CH C-OCH, N -OCH; 138-140
117 7-F H H OH N CH C-OCH, N -OCH; 183.5-185.5
118 7-0H H H OH ‘N CH  C-OCH, N -OCH; 121-122
15
120 7-0-CH, ) H H CN N CH C-OCH, N -OCH, 174-176
125 7-C1  H H acetoxy N CH  C-OCH, N -OCH; 213-215
134  7-OH H H OH N CH C-OCH, N -OCH; 138-141
20 {decomp)
135 7CH;S0,0 H H CN N CH C-OCH, N -OCH; 159-161
137 7-ocoN(c,By), H H CN N CH C-0CH;,4 N -OCH; 123-125
138 7proparsyloxy H H CN N CH C-OCHs N -OCH; 174-175
25 139 7-oca§3 H H CN N CH C-OCH, N -OCH, 170-171
140 7-0cH{)H H N N CH C-OCH, N -OCH; 169-172
R (L
145 7-OCH:P H H H N CH C-OCH, N -OCH, 108-110
30
146 7-ocuz@u H H N CH G-0CH N -OCH; 115-118
147 7-0CH, H H OH N CH C-OCH, N -OCH; 174-176
153 7propargyloxy H H H N CH C-0CH, N -OCH; 130-131

35



one (Table B, ¢pd.  no. 68) “A nmixture of 490 ng of
5- (4, 6-di net hoxy,

2-pYTim di rﬁ/l f(lill’O[3, 4,b]- pyridine-7(5H one and 50 m of
met hanol is heat B¢ 1 2 hour or until a honobgenous solution is
formed. 2.6 g of ! house bl each) is added dropw se. The
I

m xture i s taken met hane an the organi c phase separated and

evaporated to dryness to y| eld the titl’é6éorrpound. 133-0676
3-[ (4, 6-di net hoxy- 2-pyri m di nyl ) carbonyl]-pyridine-2-carboxylic acid
(Tabl e E, cpd. no. 63) 0. 208 gug& 59‘@%3—1 is added at 55[err] to a

solution of 0.551 g of 5-

chl or o-5- (4, 6-di met hoxy-2-pyrimdinyl)-furo[ 3,4, b]pyridine (Table B, cpd.
no. 68) in 50 mM nmethanol. The m xture stirred for a further 1/ %egﬁr%tpo&ﬁt
cooled in an ice-bath, acidified wwith 1 m of concentrated HC and the

sol vent e¥@fintiad. The res¥duelis parthi t¥one#sbet veen¥0Bai of —
CHerrgC[err] and 50 Ml Herr]O and the CHerr]C[err] |layer concentrated

to give O. itle proguct as, a it id, p. -7 rrl C
2-(2-(4, 4-1§|2n&°%§7‘#@aéolin!*2-y -ben?‘&l )&ﬂ, Gfédﬁ%l or o ri‘R?%ﬁ nj[s‘i-{ds
(Tabl’‘e C, cpd. no. 61) - To a mxture of 1.25 g of (decomp)
2-o0-tolyl -4 .4-diqJr | 5 oxazgl i in 2Q, M ~.pf et und Naehi ! | N here
at- -30[er r]]%& i s- ﬁgg{vj %y sy?i ng(gﬂ 4.2 o?lpl. g?ﬁ‘f but;T/quI i Pﬁ?hmlﬁéng’e%gane
with stirrliédg whi-@8Hi sH cont Hnuesretoxy ¥ hrCtht C10fHarr] CN 0.-98Hg #01-202

4, 6-dighloropyrimdine in 20 ml of ether are added slowy to the reaction
m xture which is@lﬁf tirred at -45 to -30[erréCfor 30 mn and _at_QOferr]C
for a furtiieF-Gh - Whe rBactfon ni ﬂur@{iscq Pached N t Q% etldé- d
(0.4 M) and vweioatly¥.H nl )Hin HHF (1.8 nty amdotHien t meat-odHy 11091110 g of
2, 3-di chl qryQ- 5, 65 dl obengoquj none. ( in.b of F. ~&he t ture
i's brough'fh?o R‘6r7 g'rii-gytalae m étur%cesﬂ%red Hor § 31 P aft-tgr_| cgoP? ngl%ggf&a
O[err]C. 2036 nm7-6f 1N NaOHH( coobedyy df ¢ CHide®-a¢H} t he Nii x1OGHe 178-180

15 204 7-Cl H H hexanoyloxy N CH  G-OCH, N -OCH, 131-133
205 7-C1 B H cyclopropy- N CH  C-OCH, N -OCHy 177-179
_ carbonyloxy
208 7-ClL H H bemsoyloy N CH  C-OCH, N -OCH, 192-194
240  7-CL H crotomylosy N CH  C-OCH, N -OCH, 158-160
200 250 7-CL H 4-Cl OH N CH C-OCH, N -OCH; 171-175
253  7-CL H cimnemoyloxy N CH  C-OCH, N -OCH, 221-224
256  7-CL H H  OCOuHys N CH  C-OCH, N -OCH; 102-103
0
258  7-CL H H zbutemoxy N CH  C-OCH, N -OCH, 102-103
5 263 7-CL H  4-Cl OCGH, N CH C-OCH, N -OGH, 163-164
- 0
265 7-CL H  4-Cl 0CCH;, N CH 'C-OCH, N -OCH, 87-91

el

0
266 7-CL H  4-Cl Oﬁq N CH C-OCH, N -OCH, 137-138
0

0
267 7-C1 H  4-C1 ogcu-c'ucu3 N CH C-OCH, N -OCH, 128-131
0
268 7-F H 4-F CN N CH C-OCH, N -OCH, 135-136
269 7-CL H  4-Cl CN N CH C-OCHy N -OCH, 123-126
5 270 7-CL H 4-ClL H N CH C-OCH, N -OCH, 156-161
307 4-C1 H H O N CH C-OCH, N -OCH; 146-150



- 29- stirred for 5 mn. The organic phase is separat ed and dr| ed over.

Na[err]SOerr] filtered and the solvent renoved SheetHasBeenReplaced
chromat ography (10/90 ether/hexane) the title product | s ob

EXAMPLE 17 2- (2

(4, 4-di net hyl - oxazol i n-2-yl)-benzyl) -4, 6-di met hoxypyrimd

C, cpd. no. 48) To a solution of By7 g of

2(2-(4, 4-di met hyl - oxazol i n-2-yl)-benzyl)- 4,6-dichloropyrim 8| ne | n 100 m
of nethanol are added 2.18 g of 25% nethanolic NaOCH err] and the m xture
heated for 10 hrs at 65[err] C with STABLEi &Jcodtle tenperature is [owered to
60[err] and stirring continued overnight. The solvent is stripped and the
residue taken up in 80 m of toluene and 50 nl of- water. The tol uene | ayer
was separated and washed with 50 mM of water, separated and conaebtirgigdnto

gi ve the tgnalm, npoung, gszye*l ow 0|d LE 18 . c
2-(2- (5 d nmet I-oxazolln 6@; [errg bro !}/I) 4'6 (?I‘meth
pyrim di né %Tabl 5 §-8FHs2 (ZN(4 -ACH; net1ﬁ9+133

oxazo) i n- 3291 ) - bemyl )H4 6- m rretbdngxy myr¢xn dicnecy,0. 30Ny Qafoch, 168 168 5

N-b 0.,03 f d di | ved of
cd Eg??isu%‘égmh(ranafgd unlgergrgfl uié}é%r | %7 l'g:'r ri SéS}'OTxg #13{92.(:114?0%3

~mxture is filtered and the filtdate vvashed vvlth 5% NaHCJ err] solution (50
m), 50 msoef wai.ef ar}d t hegor Q@d?:'ccﬂ ptkasecﬁep%r }Fd andl co%ﬁnt %tz_eflwto

gi ve the t|tIe conmpound



EXAVMPLE 19 2 s Sheet Has Been Rep
(2-(4, 4-di net hyl - oxazol i n-2-yl ) -benzoyl ) 4, 6-di net hoxypyri

(Table C, cpd. no. 49) A mxture of 1.2 g of ”Im,”n"”"”' m’
2-(2-(4, 4-di net hyl -oxazolin-2-yl)-[err]-brono- _
benzyl ) -4, 6-di net hoxy-pyrimdine and 2 g of Na[err]CJerr] in 30 m of DWVMSO
is heated with stirring at 50-60[err] €38-or 3 hrs. The m xt ur3-0&76pour ed
into 150 mM of water and extracted with toluene. The toluene extract is
washed twice with water (2 x 50 m) separated and concentrated. The thus
obtained gumis chromat ographed with 800 m of 80/20 hexane/ethyl acetate,
500 m 70/ 30 hexane/ethyl acetate, 60/40 m hexane/ethyl acetate (50 ni

fractions) fractions 29 to 34 yielded the title eonpound.
REPLACEMENT SHEET

1 2 AUG 1996 - 30- EXAMPLE 20

2-chl or o- 6- (4, 6-di met hoxy- 2-pyri m di nyl carbonyl ) -benzoic -acid di-

met hyl ami de (Table C, cpd. no. 5Y) 1.0 g of

7-chl or o- 3- cyano- 3- (4, 6- di net hoi- 2-pyrimdinyl) pht halide is dissolved in
15 m” of THF. 0.7 m of a 40%

us di gthyla ' lution is then added
via syringe whereupon the sol uti noa-rkgn St ey r ng ntimsu a RT.
for 15 minutes and the mxture ¢! Jf ed i £h -wat-er-'and Rartiti &N bet Ween
ethyl acetate and water. The organt g)h@seo ig gep&r;(tea hasheyl i
Herr]SOerr], then brine, dried and~toricentratred. The resi duet i's p'Uri fi ed
on silica gel, eluant 200 mM of 50% et hyl acetate/ hexane then 100% et hyl
acetate. Fractions 12 to 15 yielded the title conpound, mp. 141-142[err]C.
3-acet oxy- 7- chl or o- 3- (4, 6-di net hyl oxy-2-pyri m di nyl ) phthalide (Table

A, cpd. no. 125)

b o~
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1.1g of 7-chl oro- 3- (4, 6-di met hoxy- 2- pyri m di nyl ) - 3- hydroxyhnpmaajamkan laced

dissolved in 20 ml of pyridine and 0.3 m of acetic anhydr

stirring. After stirring for 20 mn the nixture is poured mm&mmwmm
extracted with two portions of ethylacetate. The conbi ned

extracts are washed once with 2N HCO, once with Herr]O and once with brine
and dried over magnesium sul fate. Fiigtration and evaporati dd3p@#&d@uced t he
title conpound as a white solid, mp. 213-215[err].

3-[ (4, 6-di met hoxy- a- hydr oxy- 2- pyri m di nyl ) met hyl ] pyri di ne- 2-

car bobam de (Table E, cpd. no. 82) To a solution of 0. 9 g of
ammonia, in 15 m of nethanol, is added 0.5 g of

3[ (4, 6-di met hoxy-2-pyrimdinyl)-7-azaphthalide. After stirring for 2 hrs at
RT, the methanol is renpved under reduced pressure and the concentrate
recrystallized fromtoluene to give the title conmpound as a white solid,
mp. 135-137[err]C EXAMPLE 23

3[ (4, 6-di met hoxy42- hydr oxy- 2-pyri m di nyl ) met hyl ] pyri di ne-2-[ car boxy-

(4|sopropyl)an|rgd] (Table g, cpd. no. 183) To a solution of 3 m
of 4-i sopropyl ani%ine in 50 of toluege is syringed in 4 nml of 15.6%
trlmethylalumnurﬁ’l hexgn§ at BT.RATEe i@ PBefhk 8 T S 2 3
-31- T . O AR DR RO
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is stirred for 0.5 hr g feedf 3-[(4, 6-di met hoxy-2-pyrimdinyl)-
7-azaphthalide is added |s stirred for 2 hrs at RT and
acidified with 30 m of ;ﬂ ric acid at 5-10[err]C. The tol uene
solution is separated, m of 10% hydrochloric acid, 20 m of
5% sodi um car bonat e and 20 m  of mater dried and concentrated. The
concentrate is recrystallized fromhe®me to yield the titleld3mdénd as a
white solid, mp. 113-114[err]C. TABLE 24
3-[(4,6-dinethoxy-[err]-(ethoxycarbonyloxy)-2-pyrinidinyl)nethyl]-

pyri di ne- 2- carbaxam de (Table E, cpd. no. 129) To a solution of 0.5g
of 3-[ (4, 6-di net hoxy-[err]-ahydroxy-2-pyrimdinyl)-

met hyl ] pyri di ne- 2- car boxam de, 0.05 g of 4-(dinethylam no)pyridine, and 1
m of triethylamne, in 20 m of toluene and 10 m of dichloronethane is
added 1 ml of ethyl chloroformate at RT. After stirring for 1 hr at anbient
tenperature, the nlxture is washed with water (2x30 m ), dried and
concentrated on a:rotoevaporator The concentrate is digested with v/iv

m xt ure of hexanq;to uene, 10 m, at 50[err]C, cooled to RT and filtered to
isolate 0.45 ¢ of the title g?gpdgd as a yellow solid, mp. 112-114[err]C
3-[(4, 6- dlnethoxgg[@ r]-bemyogl gxys2-pyrimdinyl)nmethyl]pyridine-2-(N, N

di benzoyl ) car boxa&tn (Table B, &£pgd. no. 159) To a solution of 0.05 g
of 3-[(4,6-di met xy}[err] Thy8r &y&2- pyrindinyl)nethyl]-2-carboxam de,
0.5 8, 4-(dinethylam no)pyridine and 4 m of triethylamne in 30 m of

di chl oronet hane is .added 1.4 g of benzoyl chloride at RT in two portions.
The reaction mxture is stirred at RT for 17 hrs and washed with 30 m of
water, 30 m of 5% hydrochloric acid and 30 ml of water. The

di chl oromet hane sol ution is concentrated and the concentrate flash
chromat ogr aphed through 30Q2m sjligca gel, 230-400 mesh, using 1 L 70/ 30
hexane- et hyl aceticgand 508 m 5®/ 80 hexane- et hyl acetate as el uting
solvent m xtures. Fractions 18-21 gave after recrystallization from 70/ 30
hexane et hyl ag tate the title conpound as a white solid, mp.

168- 170[err]C <
=) = Z =

TABLE B (co

CH C-OCH,
CH C-OCH,
CH C-OCH,

Vio X ¥
CH OH N
CH N
CH -n(cH,)ocn, N

Wo
CH
CH
CH

CH
CH

C-COOH N

Cnd ﬂo H;
61

317

408



REPLACEMVENT SHEET
1 2 AUG 1996 -32-  EXAMVARE Shet Has Been Replaced

3-[(4, 6-di net hoxy-[err]- (N net hyl car banoyl oxy) - 2- pyri m di
pyridi ne carbox(N-allyl)am de (Table E, cpd. no. 133) I
of 0.5 g of 3- [(4, 6-dinmethoxy-[err]-hydroxy-2-pyrimdinyl

nmet hyl ] - 2- pyri di ne carbox(N-al lyl)am dg and 3 drops of tri ethﬁl am ne in 20
m of dichloronethane is added 3 m of*ket hyl isocyante, 18

portion/day while stirring at RT for 3 days. The reaction m xture |s vvashed
with water (2x50m ), dried an@& concentrated. The concentrate is flash

chr onoat ogr aphed t hr ough 300 @_ silicg gel, 230-400 nesh, using 1 L 50/50
hexane- et hyl acetate, 500 m q%l ac@tate, 800 m 80/20 et hyI acetate

on

met hanol taking 34 fractions @GM m,., Fractpons 2145 gi vemOgicg nof,.t he
title product as a yell ow gun& o The ftgl | owi ngy corrpou.r;gds“ r@y b
prepared anal ogously to the pigecqddi ng exanpl es or a¥l ot hervﬁseﬁ dfesgr.nbed

her ei n. _ - 33-
/
[ Ul (] [ M ™
= = = =
: s 8 &8 & &E&
(-] ' . [ ' C'DO.
=l = = = = Z 2=
N
)
T
[} [ 3 L] M o
—_ & & = = -
[$] Q (%]
* S 2 S S 8%
= 0 3} O O OO
(&
[
=
= s 3 5 5 8 88
< = -
B [l
=l = = = = = =
L]
K .
t2) >l = = = =
T S
1
o= = = 3

w3

R
sy
-“—
H H 1?0
N=f-c
City
COOH
CN
COOH

>4 = = = = =

>4 = = = = =
=i g}

- g

ta -] = = o N N

9| - -] o

3 3 s S A ;A

15
20



rl
laced
H

- OCH[ er

A
) T I T —_
I T Z=
= T Sﬂﬁﬂm o ©HOO
I I N~ —_— e
IT T r]%
t_lllll O r” €
O% G_HH@.ooBNe_ H20
mﬁl_l , ©0 I < A-_Nu.om—v w[c
0 ! , T oV Nw
@” mG — ommuAm_ o ¢HO0
= HeQﬁEwam
=TT T FeTEYS . oo
Z O < O %
] I =N - pZd
~ T “o Y oo
T O mm = —0
m — L, A — e o
o« I 00 N~ e O
s o~ - T
HH.W_ _.ABJMWB ]m&_%mmH 10
H811&9mum.ww_+~w
IT oaoommdIP)81=Z O =Z _ Hoo-
OOTAO MO L O T
T 11__1 11% ez
<o ZSQS%S]m *Ho0-
nyY —bdN =
I T 1_|_.|_r11.|_NN H
-0 = — T
Q ol o 0N
T QH[[WHHWZ-Q@H *HOO-
_ _ - —_ € -
nlue%% oo} s T T HO
ITT N N[[ Nﬂ.nc q _/_n—.—O°|
< BZz“BBZAgofc. | wo-
TNm TOOOT
S 5 Nﬂ%%? T Sengo-
Wmmm —~ — ~OZETD 17
O -3 cﬁonrwswu.nmﬁ 033
238 852 =i
& pd M[m mmNNN Z%
w OO0 T H__l
e O 10000z —©
eem . e o R
]%%m mmmmmm HWHWMHH
= oa) %M[
Czz00zzzzzzzrzo 02

.03

zZ Z 2 =

€400-0 HD N

tH00-9 HD N

£400-D HD N

€H00-0 HO N

£H00-9 HD N

10-0 HO N

¢H00-D HO N

t400-9 HD N

*HO0-D MO

N
tHo0-9 HO N
€HD0-D HD N
€H00-D HO N
€H00-0 N

HO
;| ‘AH

(3u63) J T4V,

Ho

TH

tHoo

o~ 14112000
o= SHED00D
HO HOO0D
HO HOO0D
o
nﬁﬂd
H o\
HO HOO0D
*Hoo @:zou
0= HOO0D
o= Z(®Ho)NOD-
HO EHOHNOD -
o= ~ ‘HD00D-
n—,—&
-N-0D-
X |

= - - - -

> o

= -2~ - I

19 UL
19-2  9¢L
H %t

H 1L

H 29

H 19

H 09
10-T 6§
10-2 8¢
10-2 (S
10-¢ 9%
10-¢ S
10-¢ %S
X Fpdd

LT

o¢

19 §

01



18 7-C H H H N CH COJerr] OCH[e

19 7-d H H H [err] ern laced
7-d H H H N CH COocHerr] H "I
98-100 21  7-d  H H d N CH OCH[ err]

-OCH err] 163-165 22 7-C H H H
C-OCH err]C=CCH err] -OCH[ err] - 133
- 34- s TABLE A (cont) 133-0676
mel ti ng point Opd No Y[err] Werr] V\[erg.]
Werr] - ([err]C) 23 7-C H H SCH[erg]
N CH C-OCH[err]'gt-CCH[err] N -OCHerr] 134-136 24 7-d 3 H
H N CH °'C—OCH[err] N - OCH[err]CH:CH[err] 72-75 25 o 7-d
H H H ¥ 28 &coH IG] C%H[ersr] 157 -3L6P 6
7-OCH err] H “Pi'*'* N 3 (S:Iié'r’r 0 Qe & rt
152- 154 27 g 5@1"“" E gxl':‘gg ;33'"!;; errEc‘s‘* 4
-OCH err] 159-1 H H" 'tN 6'r]
N -OCHerr] 184- 186 29 7-CI 6-C H H CH
C-OCH err] N -OCHerr] 194-195 30 7-C H H OCHerr]
N CH COCHerr] N -OCHerr] 180-183 31 7-S[err] H H
ON N CH "coaHery] , N, iOCHerrl 169171, L . . .
= - I - I -} = - -3 - - - <3 -3 - - I - - - = - -l - - -

- OO Q (SRS OO O O L D Q DO DV

5 O © O (=] ©c © O © 0 0 00O © . ©0 0O

==z == = Z Z2 Z 222222 = 2 2 2 =z

fTEs =X ST TSI s X ST ==
BV0 O VYVY VsV vL8s8 B LoV o
Q9 9 Q99 QLO0Qo6 o 00069
L]

OO0 O SO VUV VO & B Y
T XX = mEI:X =D o ETE O OX X XE T
5688 & 888 E5855588 & TE8E

TABLE C (cont

OH
OH

=0
=0
=0
=0
=0
=0
=0
=0
=0
=0
=0
=0

= =]
> 3 3 3
reed : s [] -
e 5 -t =t e~
[} ~ ~ > %Ha‘:
™ ~ ,\2 - o S £ ®
L o -~ P - D o By B s N el
g8 ™ o X = - R 2 O BN o
oa-n.zuhoguv::—o-o-ﬂﬁs-n-':n
2 ZeD ZelO O N Zed U o) o @ ' > ¢t N O & O
» 3 Q0 e el - - - -] N o ™ o W3
: 22876 ZeoE=Z8888T 0748088
389 © 489 48SSSR8*8288°9°
=2 +1 o & O O ) O 'O T OO
[ ] (] ] [ ]
g::: x |- ~ I I ] - - -1 - - - - - - X - - - - - -
Mz m®m @ EZ=mx ZEZEEXET O omoEmoDoxm
[
r— - - -
(%]
- ot - ~ T TI N ) 3 (T} OOV
-0 0 0O (& [&] Y ot ' 1 oy T
NN NN ~ N I Xm NN oD N o~ NNy N
awmo - n o0~ VMmN e N M < O MmO ™
~N I~ ® © ® ® ® N O o= NN ~ N & O
&) e QA I R R pab - o



b T 3
Q — —
- — S A
i= L i
T ON-do_ T
F 1 | —
e ¢~ £dmo WWWWMMA
B s i e
ﬂ.ll'll w - unm
..m . o o
mm—— 1 O m
s 3875
vt -
=
5p3 T
OO0 "« . Humnﬂumw
I 1 r IS 0 N = — pd
0z LMNNNM O ()
A_wlm M@Zﬁ
zZ T nbwm HKH
™ nwnumwnunvmm
THm —-00 o NCTTOT
NH | S E— — | M—)
9 - mw Em,%“m 00¢<
HHS%[ ates 11
™ 1&% - %ou@cw 861-S61
— _ — es
o 6_|;.4 dug vuwlw ‘WAH
2 < HN (dwaodp) M“mNN
A e e radidatit o)
o wi?% _
T — &) s
| [N ] Mnu_
—O% T (dwoobp) 7g-08
5 nNnmwm 65T-851S
5 g 2008 g
QURUWM WM zZ 01
: O |A||MWL6
oL 605 gz, P20
™ © autoed Suigrom
— - - I N~ (o))
—_— Z — — i
- =220 TS
O r— © TT © O
Ww1jmwnumwmw W.H, 0 —
7&mmc mmwm 0535
- 0 s
zw B 31%%
3_NOmHHHH%78 D Z

N

C-OCH err]

4

" 400

®Ho0

tHoo

fHo0

€400

¢Ho0

o0

€400
€400

€Ho0
o0

H00-D

€400-0

®H490-9

¢H00-0
*Ho0-0
€H00-2
t100-0

€400-D
tHD0-0

€400-9
t400-9
A

(3U69) O F1AVL

HD
HO
HO

HO
HO
HD
HO

HD
HO

HO

HO
R

°l

°l

O=

HO

HO

HO

HO

HO

HO

tyto0-z 2t

i )
[
@Nzuzou H H 10-2 022

n—.—w
HONOD H H 10-¢ 61¢
LY azw
@:ozoo H H 10-¢ 812
Lx01£3a1ed
HOOD H H -oad-z 20T
HOOD H H 10-% (61
HOOD H H 19-6 %61
HOOD H H 10-€¢ 261
‘D000 H H  0%dD-Z 161

HOOD H :s.gnzoo-w 181
14112000~ H H tH0-2  $91
T ¢ L X Fpdd

174

(114

St

ot



This Sheet Has Been R

mm Tt Tr “6
W. o
MMMMM% rr“u < M&% =
= “CT  usl T
. MW
Miﬂ wnﬁ_w_r thZlCHX[
m—— .|N17 @_Owﬂv <t
(<5} S — 02 N~ o
T o - o [UHQ“.’Nz_
o w«ﬁ~%% T
m[ TTzg WIS
O % o5 O 96768 Z o
te OTT TR - 5 e
~"3' 788 Owrur; 8
]25NH..]a$%1r -
= (dw 9 =
=k 252 ot on OB
— o™ —_ —_
> © . %soowvv& W_
umumHH
ot S O Ta— 5
20 =0T & _atm 2
SBB255 88 =
T T TN o898
© m Hw RlwoosR) €0Z<o Ox
pa o O 1T eNT =
5 wl.m_ Anso,wlo_w[ 01% m.w._m
— m thm YD
.”_ wa_ o 5 _”_m_u
dWH 5zz LBAFTO0lae -
6% ©  amopdugw 5I g
- wmw D %mN ]Hw
c —_— — N« O
3 O O~ I O A5TO
o —_— - QO — —_ 2 [%
> _TosTiots_ - mw
25 MMw 32x5Z55008
B2 G m me 5 9
B P B0z 81T2 25

Z 2 Z =

Z2ZZ2 = 2=

N
H

H CN
7-OCH err]
169-172

®H00-D
tH00-D
€HD0-D
€H00-2

€H00-D
€H00-9
tH00-9
tH20-D
€400-9
€H00-9
tHD0-D
tHo0-D
€H00-9
€HD0-D
€H00-9
€Ho0-2

N

(3U65) § 1AVl

HO
HD
HO
HO

HD
HO
HO
HO
HO
HD
RO
HO
HD
HO
HO
HO

)

Z =z ==
TITY

ZZZZE =
37999

*TH4D000
€1499000
455000

®4'0000

HOO0D
STHE1D00D
14112000

TOHD=HI*HO00D
€HD00D
000D

HOO0D
HOO0D
tH)
wTHau- meU
10-HO=HD-

-2HD00D

HOOD

HO0D

- - -

T E I EZ XX

19-7 662
19-7 182
10-2 182
-7 LT
a-z wee
-2 %92
-7 29
-7 152
-2 6%
-2 L9
-7 e

H €2
-7 e
10-2 652
-7 s€e
-2 82t

X FpdH

174

0¢

St

o1



145 7-OCH err] H H H N CH C OCH| er r] This Sheet HagpB

-OCH[err] 108-110 146 7-OCHerr] H H ]”m
C-OCH err] N -OCHerr] 115-118 147 7- OCH[err
N CH COCHerr] N -G:H[err] 174-176 153 7propargyl oxy
H N CH COCHerr] -OCH err] 130-131 133-0676
.- 36- TABLE A (cont)
melting point Cpd No Y[efa] Y[err] Y[err] Y Werr]
Y[err] Werr] 8 \E[err] ([err] © 154 7-OCH err] H
H CN’ NS CH CeocH err] N -OCHerr] 182-185
(deconp) 166 &OCF[er}s] H Ho H N CH GCOCHerr] N
-CCH err] 131-182 167.-4~°7- [e;rrq—,l'-l H acetoxy N CH COCHerr]
N -OCHerr] 2@1j2§2m~1@2,[e13]gg H H N CH
C-OCH err] AP 138136 190 7-Callyl H H H N
CH COCHerr] B ZNN  -OCH err] 109-110 195 7-CF[err]OH H
acetoxy N CH C-OCHerr] N -OCHerr] 165-166
EE I om O = &
G838 838 38838
2= ZZ ZZX
TE X T
838 88 8838
4 Hod S Sbo
;
of =BT B BB8E
-
<

> =

(=]

71T T9 9
o 3

~ R

= TS oz £ .o
[ s B O T X
O L V=D " (%]

- g8 88 £28

[- IR * &) (&N & ) SRS
Mzx mx =mxz=

X,
R
H
H
H
H
H
H

el =y i el e
(SRS (SR & (SN TS
- & | I | LI N |
oy on o~ N o NN
oo W @ 2 WO
=) O = - =N
VDl ™, 2 BN 2a ] L I B 10 ]



203 7-C H H propionoxy N CH OCH[err] m,ssmetm% [Repihckd

178-180 204 7-d H H hexanoyl oxy N C-
-OCH err] 131-133 205 7-C H H cycl opr opyI lmll IIII" l“l ||| II
.G OCH err] N -OCHerr] 177-179

car bonyl oxy 208 7-C H H benZ_oyI oxy N C-OCH err]
-CCH err] © 192-194 240 7-CL  H - crot onyl oxy NL33-0bl76
C-OCH err] N -OCHerr] 158-160 250 7-C H __4-d O N
CH CoOocHerr] N -OCHerr] 171-175 253 72C A H H
cinnamoyloxy N CH G OCH#rr] N -OGferr] 22§ 228 256 7-d H
H [err] N CH COCHerr]®? N_ - rr] 102.,_.,103:» 7-d
H H 2-butenoxy N CH; C.OCHErrlu 8 EN- -G ’\; 3263
7-C H 4-C  Jerr] N & o C—_Q:Herﬂ'] ;:;m:g,_,\?
163-164 265 7-d " H  #-dslerd] Ng gH ,;,'ocg[e'rrgl N
-OCH[ err] 87-91 266 7-81 SH 4-G R [errﬁ'_'}@ eH EI-OCH[err]
N -OCHerr] 137-138 267 7-C . H 4-d [errT NCH COoCHerr]
N -ocHerr] 128-131 - 268 7-F H 4-F CN N CH
C—OCH[err] N -OCHerr] 135-136 269 7-C H 4-C  CN
N C OCH err] N -OCHerr] 123-126 270 7-d H 4-Cd H
N CH C—OCH[err] N -OCHerr] 156-161 307 4-C H H
OH N CH COCHerr 1 .
et @ O YR EEE8
[~ = (=) o = (= O © O 0O O
== = = = = Z ZxZ =22 2
. s £ 5 % § §5 $££4%
w ~ e S 9 9 92 R/QeQe9eX
_‘lmli’ < &) O & 3] oo VUV
a Q2
ol
3 28 = & B B85 BEEES
&
L
o = 2 -4 = -1 =z = Zz 2z 2 2 2
=
> = = (] = - -] - = =
o
]
" S &8 888 583 =
O. O: o () :l?
So¢mo . & . S .E£F
8 & 88 58888
- o o (& & ] 000 OO0
' [ [
= = (5] [ L& &) [+ I & Iy & ]
T I = B 22 2z2z28
o = - (&) 1 (& &) QOO0 1 o
S Sk Toii giazz il
n ] o -0 8 8 OO0 OO L0
' ) . ] 1t [ I S B |
2} O ~ o N ©C 'y 0o ®
o -] o i 3 2 [T T S A T o S 3
-t ~ =t - et e e e
Ual =] g} [~ n
(] (] ™~ N



142- 143

[ err]

MG

. €
® =0 H% | H
o —-0 T #01-€01 ‘Hoo N fHo0-D H N o~ *H%000D ~HD-HO=N-D=  8%2
.mmw 2 . £H5000°HD
- G_ > W1 dWN 110 ®Ho0 N  fHD0-D HO N H ag *H%0000 —HD-HO=N-)= 8¢z
[ I <o ¢
o — A HO
2 - dWN 110 €190 N  ®H00-D HD N H ag *H%0009 ~HD-HO~N-3= LET
<>0 Q— ®HO
u < ™ m = INN TTO 00 N  ®HDO-D HD N H xg *H%D00D =HD-HD=N-3~ 9¢2
D— o o° . *H00
< o (90] — £ £ cuZ : Nv
s m UWN TT0 HDO N  ®HD20-D HO N H H HZ2000 =HD-HD=N-D~ 912
N — *HO0
MM e £ A :
s O YRN 110 100 N HO0-D HO N H &xozeov  €y500D =H)-HO=N-D= 902
o = ) (dwoooap) zHe :
——— m,m 3tes BN 10O . N  ®HDO-D W N H HO HOOD =N-HO=HO-HO~ 661
| S G S 1, ﬂ
oo O _ _._on.u
S > 921-621 *HO0 N ®HD0-D HO N H ag €HO00D =HD-HO=N-J= 861
w —5— GET .“:om
aiadial Ites ,eN ®Hoo N ®HD0-D HD N o~ HO0D =HD-HO=N-D= (81
= D0
- Z2LZ £ € € !
- w 6Y1-L9T HO0 N  fHDO-D HO N o~ HO00D =HD-HO=N-0= 9g1
W] =T (dmosop) oyz< | ®H0Q
w o % ates 11 *H00 N ®HD0-D HO N H H HOO0D ~H0-Ho=-N-3= 6L1
z ToL _ ) 2 | A W M X % 4 [Imyoop D)V ON paD
.m..l_ ST - 3ujod Buyjjow '
= (3u63) q 714Vl
e
50 O
o 1 t
o> —L N~ o
S 65 8§ .
53,508y
| m nZ _/_ <t



i

This Sheet Has Be,

[err]

- 39-

[err]

133-0676

~49-

BET-9€1

UHN 110
(dwodap) 0€£Z-072
ares A

¢L-69

(dmooop)

$81-081

juiod Sugayeum

€10

€10

€10

€10

€10

®Ho0

400

¢Ho0
€400

¢HOO

HO

HO

HO

HO

HO

=

==

HD

HO

HO

HD

HO

€H00-9

. *HD0-9

€H00-D
€HD0-D

tH00-9
N

juo

HO

HO

HO

HO

HO

HO

HO

HO
HO

G

HO

HD

HO

HO

HD

=

=

HO

= =

.

azcouc 4 Aw—aﬂov NOD

HO HO0D
H Z2(H%))NOD

o= 'HOO0D
b4 |

~HO=HO-HO=N-

=N-HO=H)-HD=
=N-HO=HD -HD=
=N-HO=HO - HO=~
=N-HD~H)-HO~

-HO=HD-HO=N-
~N-Ho=HD-HO~

=N-HO=H)-HO~
=N-HD~HD-HD=

n=u~

=HO-HD=N-D=~

61%

8TY

L1y

91y

Sty

1Y

1133

4119
10¢

T4

JETRYROP BTV N PaD

11

0c

ST

01



i

[err]

133-0676

€10

€10

€10

D o) i

juyod Sujypem .

HO

HD

HO

HO

HD

HOD

R

(3U65) q FT1dvL

HD

HO

HD

R

HD

HO

HOD

N

uoqied 3uiiweq-y 03 PaYoOwRII® WOIB pury IJIIx

ST
H HO @ HNOD - =HO=HD-HO=N- rAA ]
01
H HO HNOD- -RO=HD-H)=N- 1%
nzuw
H HO-- @zou- -HO=HD -HO=N- ocy S
X X T (Fi@ysaps o) V SN pdd



eplaced

-4$hkihﬁ6ﬂHhSBeme

[err]

-42-

[err]

133-0676

y11-¢11
dWN

NN

¥HN 110

69-19

RN TTO

621-L21

" UWN

121-611

TN

NN

! LET-SET
T (a1Es ) 0s2<

991-%91
dau

oo
€400

400
€400
€400
€400
€Ho0
¢HD0
€400
€Ho0
€Ho0
tHo0
tHo0
€Ho0

L |

R ZEZZZREREZZZ

=

(dwooap)

€H00-0
€H00-9

®H00-0
£H00-0
®H00-0
¢H00-D
®H00-2
€H90-D
®HD0-D
€H00-2
£400-0
€H00-D
£HD0-D
¢H00-9

)

(

dwooap)

(.0€Z< 'd'm 37es umyssejod ! _pgl< "d'm
£xo1fuoqaed
HO N H -£xoy3e
HO N H £xo0390w
HD N H Axo1fozuaq
HD N H HO
HO N H HO
HD N H HO
HD N H HO
HD N H HO

HO N 0=
HD N H HO
HO N H HO
HO N H HO
HD N H HO

HO N 0=
‘R ‘m X X

b 3
~h3 = A 9 A
MMuwmw A X HT \Mﬂ w.
'3 3=

3Tes unjpos

‘.26-06 ‘d'w pyoe 2313 :49)

ZHNOD H
TATT®HNOD

-

TATTeHNOD
tHEO (T)HNOD
EIH9HNOD
HEOHNOD
CHOHNOD
1£2u9q00)
£45009
TATTeHNOD
1Azu2qHNOD
ZHNOD
HOOD
HO0D

ﬂ €

X o onDnnoDoommoDo oo

= =

S T E R

= =

-d
o BT I- - - - I--

6Ct
821

et
(A4
111
ol
801
L6
16
%8
€8
4]
%9
£9
F P



el

~

Vel

o

]

3]

o™

—4

o

|

o~

wn

!
o
o=
-y
=
g
8] - o Jpm—
< ==
_aI
ey—1
MMIIIII
2
o ——

[err]

- 44-

o71-8¢1

06-88

0L1-891

911-611
%01-201

99-%9

dAN 110

NN TTO

%01-201
RN
8L-SL
08-6L
UWN 17O
~d-a

tH00

€400

100

tHo0

tHo0

€Hoo

€HD0

€400

£HDO
£Ho0
€HO0
€Hoo
€H00

Bz ===

€490-0

€H00-D

®H00-9
€450-9
€400-0

€H00-9

€400-0

®H00-0

®400-D
£400-2
€H00-D
®HD0-D
€H00-D

HD

HO

HD

HO

HO

HD

HO

HO

HD
HD
HD
HD
HO

5

Z 22 Z2 2 Z

R

Mon n D xmox

n___uo-© 020

HO

£xo1fozuaq
£xo1Lozuaq
HO

HO
HO
HO

HO
EHOHNODO
HO
HO
HO

(3UGJ3) d T4Vl

HNOD

€ho

€Ho- @-«:u HNOD

¢(14£0zuaq)NoD

ZHNOD

0
O«:omzoo

LEHETHHNOD

ﬂzo©~=?=z8
@:o-__zou
£ []

HO

1£3aedoxdyNOD
TATT®HNOD

. ZHNZHNOD

. *HDO"HEOHNOD
SZHTIOHNOD

q

Mmooz oxm o

Nomxm ==z o=

-~z X mox

191

091

661

861

(st

s61

(49§

161

kad!
1194
el
1€l
oel



Replaced

il

[err]

-48-

[err]

-47-

This Sheet Has Qeen

- 49-

A

133-0676

02T-L11

UWN

cer1-0%1

UKN

011-601

LET-SET
90T-£01
76-16

002-86T
o

oo

tHo0

tHo0

¢HO0

tHDO

HO0

¢HOO0

€400

€400

3

tH00-D

tH00-0
tHD0-2

€HD0-92

€H90-9

tH00-2
€HD0-D
¢H90-2

tH00-2

HO

HO

HD

HO

HD

HD

HO

HO

HO
R

N H
m X
(3uod) d F1avL

HO

HO

HO

HO

HO

HO

HO

o Cyon

X

@:z:zou

Z (D) NYHZOHNOD

ZHOHNOD
°

nmuu»@.uzo__zoo

840 (3 YHNHNOD
Syt

Nez.Aﬂ-.V ZHOHNOD
n__uo-©.~=o=z8
Nmzuu@ouvzoo

a

H
X

PORF -

[4:2 8

L

(A

LYAS

oLt

691

891

791

¢91
Fpdd



A

This Sheet Has Been Replaced

[err]

-50-

[err]

133-0676

JNN 110

9IT-91

16-68

3Tes BN

RN 110

YWN 110

66-L6

LTT-ST1

SET-€ET

Y11-¢11

£ET-CCT

T

tHo0

€Ho0

£H00

400

£HO0

€HDO

400

tHOO0

tHo0

€400

€400-9

®H00-D

€HD0-D

£HD0-D

tH%0-D
€HD0-2

€HD0-D

€H20-0

tH00-D

€H20-9

HO

HO

HO

HD

HD

HO

HO

HO

HD

HO

=
=

N H

N X
Tauody 3 T19ViL

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

O ZHOHNOD .

¢ )
O CHOHNOD

HOOD

@wzoxzoo

n-.—nn-vﬂ
 HOO0DHDHNOD
EHO00IZHOHNOD

EHOZOSHNOD

SHId

Comes
tHeay @ HNOD

¥

X

=

102

00¢

661

961

€61

681

881

s81

81

£81



een Replaced

Ml nﬁﬁﬁn 1l

133-0676

REPLﬁK]%%EEﬂ;&

-52-  [err] [err]
[err]
-55-

-54-

[err]

€91-281

0C1-611

UHN 17O

AHN 170

UWN 110

LTT-S¢T

T¢T-611
WHN

611-811

“dm

€100

o0

190

€400

‘Hoo

fHoo

tHoo

€Ho0

EH00

bt

®450-0
®HD0-2
*H00-9

¢H20-D

€H00-90
t400-0

®H50-0
¢HO0-D

®H00-9

HD

HO

HO

HO

HD

HD

HO

HD

HO

N

"

H

X
J000) J 14Vl

HO

HO

HO

HO

HO

HO

HO
HO
£xo03190®

-0I0TYO1IP

X

Noz-©=z8
$HO0 n@ HNOD

@«:ozzoo

g
A l,vuzo_.zoo

TRNTOS { HPHOHNOD

1)
ZHOHNOD

o
@.Nzozzoo

nmuoow
- 1Ausyd -HOHNOD

ZHNOD

|

X

L1e
19 14
e

1% ¥4

[4 24
11e

ote
602

L02



i

QT

This Sheet Has Been

[err]

-56-

[err]

133-0676

-56=

RN
KN

961-251
oYvT-8€1
ze1-0€1
£21-121

AHN

cv-o%

001-86

0ST-6%1

1e1-0t1

901-501
au

*HD0
tHo0

100
£H00
¢HD0
£Hoo
100

¢HD0

tHo0

€400

HOO

tHDO0
3

=

tH50-9
€HD0-D

€H00-D

tH20-D

£HD0-D

€H20-D

€HD0-D

€HD0-D

tH00-0

€400-0

¢HD0-9D

¢HD0-9

HO
HD

HD

HO

HO

HD

HD

HO

HO

HO

HO

HO
R

N

N
R

{3uo9) T T14vl

o

H

A

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

>

T(*H%D)N'HEOHNOD
Z(°HD) PHEOHNOD

@:zoo
@:zoo
n__u@:z:zoo
£oo© HNHNOD
Oz..:«uzzou
O.-:zou

n:ﬂ.@«:ozzoo
1)) L@ HNHNOD

: @fo:zoo
TON
vs=o=z8

¥

=

> =

=

=

> =

=

el
1374

[4%4
€2
1] X4
62¢
Lee

9¢e

Y44

e

€T

1444



ReFJ;Q‘:EeI(Z;LACEI\/EI\I'I' SHEET

1l

(YARTAA!
(dwoosp) 012
ates .11

133-0676

8EI-LET

- 96-%6

YRN

(T

This Sheet Has Been

76-2%

[err]

TST-0S1

het-e€l

-58-

¥61-0ST

091-8ST
ates 11
da

[err]
[err]

-57-
59

€400

tHDO0

€Ho0

tHo0

tHo0

tHoO0

tHo0

£H00

fHoo

tH00

€420-D HO
tH00-2 HO
¢H00-D
£400-9 HD
¢H00-D HD
tHo0-D HD
€H00-D HD
tH90-D HO
tH20-9 HD
€H00-D HD
A )

HO N

N uTHa
m X
363} 7 F14vd

HO

HO

HO

HO

HO

HO

HO

HO

nzuw
@u NOD

HOO0D

LTHEOHNOD

Amuvm=u=z=zoo

/\

0 N-HNOD

\_/

agq -@. HNHNOD

[,
.A””Mvzzszoo

i 2

N
8.@%%8

HOOD
|

-]

> =

€Le

e

1L¢

65¢

LSe

1114

(474

9%e

1374

¢



[err]

Replaced

IRDANwAY

This Sheet Has Been

[err]

-60-

REPLACEMENT SHEET

133-0676

[}
W
T

781-281

UKWN
NN
NN
UHN

S01-€01
79-86

15-6%
LYy-5%
(dwod3p ¢gZ)
Ites M
(dwooop) 661
31es BN

091-8S1

£H00

£H00
€H00
tHo0
€H00
€400

¢H00

¢HD0
€Ho0

€400

€HOO

2 2 Z2 =z

=

€H00-D

®H00-9
€HD0-D
£H00-D
€HD0-D
€H20-D
€HD0-2

€HNO-D
£HD0-D

tH00-9

£H00-0

=

HD

HD
HO
HO
HO
HOD
HO

HO
HO

HD

HO

2 Z 2z
=

W X
JuUuod) 3J TIdVL

HO -

HO
HO
HO
HO
HO
HO

HO
HO

HO

>l

an““Uvzzxzoo
5 €

s

€HDOHD - HOHNOD
SHYOHNOD
Ho=D-%(*1HD )2 -HNOD
Z(*HO0) HO®HOHNOD
I TCHOHNOD
HNHNOD

TZHOtHHNOD
STHSHHNOD

HOO0D

A”wuvmzzzoo

- mom oo

X

=

- - I - -

X E X

88¢

98¢
11:14
8¢
€8¢
i8¢
08¢

6LC
8LT

9L¢

LT



ADAA

133-0676

This Sheet Has Been Replaced

- 63-

[err]

[err]

-61-

~59~

NN

06-88

YRN

921-%¢1

CET1-1E1

RN

UWN

UKN

€81- 18T

“du

€Ho0

£4o0

£4o0

tHo0

¢H00

£Ho0

400

€40

400

ke

€400-D

€400-9

€HD0-D

tH00-2

tHD0-D

€400-0

€400-9

€HD0-D

£400-9

HO

HD

HO

HD

HO

HD

HO

HO

HO

=
=

HO

HO

HO

RO

HO

HO

HO

HO

HO

t¥No,
ZHOUNOD

tmo
n.so‘Awumuzzcu
<
n:ao.@N:o:zou
¢©o

..TO HNHNOD
- |
n..@:z:zoo

Z(EHD ) N®HYDOHNOD
Z(tHD) N**H2OHNOD

Swo.
@:zoo

"
HNHNOD

n

.o

-

=

=

L62
962
<62
62
€62
262
162

06¢

68¢



1l

. This Sheet Has Been Replaced
133-0676

[err]

-65-

[err]

-64-

[err]

801-901
8¢1-921
ger-eel

%01-201
HE1-€€1
WN (-)1
89-%9 (+)a

96-%¢

YWN

tHoo

Ho0

€Ho0

€Ho0

tHD0

o0

tHo0

®Hoo

€400
L

®H00-2

€H00-2

¢H20-0D

€H00-9

€H50-9

€400-D

tH20-D

€H00-9

€H00-D

HO

HO

HO

HO

HO

HO

HO

HO

N H
m X
ues) 4 TIavl

HO

HO

HO

HO

HO

HO

HO

HO

HO

«?31.@«:0_28

mzx.@:zcu

tHD

¢
@.umzoo

1 3 ple)
o HNOD
HO
(]
CHOHOZHOHNOD

|

>

L1t

[A4%

T1¢

o1e

60¢

<So¢

%0t

€0t

86¢



- 66-

[err]

Cad A

-67-

TABLE F (cont) Cpd # AA 339

353

351

[err]

T

This Sheet Has

133-0676

8y1-9%1

9ITT-%11

86-96
(dwodop) 72
3tes 11
(dwooap) G661
ates 11
(dwooap) 6zZ<
tes ,¥1
(dwodap) ¢61<
jtes ,T1
(dwodep) ggT-$81
ates V1
aum

-61-~

o0
o0
400
100
£H00

tHo0

€HO0
€Ho0
19

*H?00

€HO

fHD

Z2Z2ZZ2 2

®H00-D

tH00-9 .

€H00-9
€H00-9
€H00-9

tHD0-0

*450-9
®H00-2
*H00-0
€H00-D
®H00-0
€HD0-2

€HD0-D

HD
HO
HO
HO
HD

HD

HD

HD

HO

HD

HO

HO

HO

°l

ZZZ2Z =

N H
R x
JU09) 9 A14vVl

®Ho
too-Noo
1o Z(‘H*DT)NOD
T(‘H*DT)NOD
HO Z(SH%D)NOD
Z(*H*D)NOD

¢H)

quxﬁuuv-mou

HO HO0D
Ho HO0D
HO HOOD
Ho : HOO0D
HO HOO0D
3 |

o=

mom oo

=T~ -~

TR & X8 X

€8¢
[4:1%
18¢
08t
6Lt

62t

8ct
Lee
174
Yee
€t
(44

81¢
Fpd5



I

|

133-0676

7

[err]
[err]

- 68-
- 69-

€400

tHo0

€400

¢Ho0

€Ho0

tHo0

tHo0

€Ho0

*H00

tHD0

tHDO

dﬂ'

=

€HD0-D

tH00-9

£420-D

¢H20-D

tH20-D

€H00-9

tH00-D

€HD0-9

€H90-9

€H20-D

€H00-0

HO

HO

HO

HD

HO

HO

HO

HO

HD

HO

HO
A

H

X

°|

°I

(3U03) F T4Vl

HO

HO

HO

HO

HO

HO

<l

AOZOU
Ozoo
oo

€HD

]
) too
P 1

HO
Ho

@‘ﬂ-mou

)

Z(*HD)NOD
Z(*HD)NOD

*HD
£HDO- NOD
b

=
=

=

> =

76¢

€6t

6t

16t

06¢€

68¢

88t

L8E

98¢t

S8t

8¢

AL



Conpounds of Table F wherein COOH is replaced by other neanings of R as
listed in Tables C, D and E above for R may be prepared anal ogously.
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41 6: 3.95 (s, 6H, OCHerr]), 5.95 (s, 1H pyrlmdl ne H, 6.45 (s, 1H
7.7-9.1°(m 3H, pyridinc H. 44 [err]: 1. 32 Thlsshb#HasBeen Replaced

?i[z}r]), 2.87 (q, 2H, CHerr]), 4.05 (s, 6H OCHerr]), 6. 3 MH “m""
oCH), 7.82 (d, 1H, arom), 8.72 (d, 1H, arom). 46 [err m'ﬂm
CH err]), 2.85 (g, 2H, CHerr]), 3.87 (s, 6H OCH e 5. 97

pyrimdine H, 6.32 (s, 1H OCH), 8.08e4d, 1H pyrldlne H)13§(Z?]76
1H, pyridine H). 48 [err]: 1.25 (s, 6H, CHerr]), 3.85 (s,°6 OCH[err])

3.95 (2H, OCHerr]), 4.65 (s, 2H, CHerr]), 5.85 (s, 1H, pyrimdine
H, 7.2-8.0 (4H, aromatic). 49 [err]: 1.00 (s, 6H, CHerr]), 3.65 and
3.75 (d of d, 2H, OCHerr]), 6.05 (s, 1H, pyrimdi ne H, 7.2-8.1 (4H,
aromatic Hy. 54 [err]: 2.9 (s, 3H, CH[err]lg gs, 3H CHerr]O,
3.90 (s, 6H arorraic OCH[err]), 6.10 (s, 1H p?r?mdrnel—l) 7.2-7.9
(3H aromatic H) .. 6: 1.24 (s, 6H, CH[erra‘r? 3985(5 2H, CHerr]O),
4.74 (s, 2H, CH[err]) 7.16 (s, 1H, pyrit di ne®H®. 65 [err]: 3.96
(s, 6H, OCHerr]), 5. 96 (s, 1H pyrimdine H, 6.32 (s, 1H OCH),
7.27 (d, 1H thienyl , 7. 85 (d, 1H, thienyl H). 66 [err]: 4.08 (s, 6H,
OCH[err]) 6. 27 (s, 1k| 7. 18..(d 1H thignyl H), 7.95 (d, 1H
t hi enyl . [eg] 3 (t, o3H C@err]@%[err]g £3. 91 (s, 6H
OCH[err]) 41( 2rr]), ©6.08 &, p?/rlmdlnel—l) 7.2-7.8
(m 3H, aromatic . 83 [err] 3.85 (s, 6H, OCH[err]) 4.52-4.63 (d, 2H,
NCH err]), 5.21- 51422(5 1Hz =z OH),=5.80 @, 1H=z@H), 6.82 (s, 1H,
pyrimdine), 7.25 (s, 5H, aromatic), 7.31-7.52 (m 1H, pyridine),
7.80-8.12 (d, 1H, pyridine), 8.35-8.55 (d, 1H, pyridine), 8.58-8.88
(s, 1H, NH). 84 [@Fr]: %’85(5,_- 6H, @CH erwd), 4.852(t, 2H NCHerr]),
5.0-5.45 (m 3H, CHz(S—l[err]8 8 5.88 (s, 8H pBigidine), 6.80 (s,
1H, OCH), 7.2- 8b @ 3Ho opyrididne). 86 [&®rd]: 3.85 (s, '
OCH err]), 5.37 (s, OCHerr]Ar), 5.85 (s, pyrimdi ne) 6.80 (d, OCH) ,
7.2-8.2 (m aro iCly M xture wLh cpd, 40. ﬁ;38 rr] 4.00 (s, 3H,
OCH err]), 5.50 , ' OCJ-%err])‘J 6. 050(5 1 yrrtmtdr ne H, 6.27
(s, 1H, OCH 1-7.7 (m 8H, aromatic H). 95 [err]: 3.85 (s, 6H,
OCH err]), 42 g6, 2H, OCHkerr])= 6.05=(s, 1@ OCHxz $.42 (s, 1H
pyri m di ne), 7<D5-7.35 (s, 5H, aromatic), 7.35-7.768 (m 11H,
pyridine), 7.7&88 1 (d, 1H pyridine), 8.81-9.0L, ( 1H,
pyridine). 97 [err]: 3.80 (s, 6H,  OCHerr]), 5. 35 (s, 2H
OCH err] Ar), 285 (s, 1H,
[ 3] (= (=) Q
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<) 5 3 3 3
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pyrimdine), 6.65 (s, 1H OCH), 7.15-8.6 (m 8H, aromatic), THisXhdd{ s Been Replaced
with cpd. 40. -71-

1.92 (s, 3H, Cerr]CCHerr]), 3.98 (s, 6H, OCHerr]), 4.92 (smllll"m[ll
OCH err]), 6.07 (s, 1H OCH), 6.58 (s, 1H, pyrimdine), Y2

1H, pyridine), 8.10-8.32 (d, 1H, p#l dine), 8.90-8.91 (d, 1H,
pyridine). 110 J[err]: 0.75-1.12 (t, CH err]), 3.18-31380676m 2H,
CHerr]), 3.81 (s, 6H, OCH err]), 4.42-4.91 (m 3H, OH and

NCH err]), 5.82 (s, 1H OCH), 6.72 (s,papg ¢ 1H pyrimdine), 7.21-7.52 (m
1H, pyridine), 7.82-8.08 (d, 1H, pyridine), 8.32-8.61 (d, 1H,
pyridine). 112 [err]: 1.12-1.31 (d, 6H, CHerr]), 3.81 (s, 6H OCHerr]),
4.12-4.32 (m 1H, NCH), 5.85 (s, 1H @B, 6.71 (s, 1H pyrimdine),
7.21-7.52 (q, 1H, pyri di ne), Ei 1- (d, 1H, pyridine), 8.12-8.31
(m 1H, NH), 8.39- 8.55 (d, 1R/ p r| e). 119 [err]: 3.05 (d, 3H,

NCH err]), 3.94 (s, 6H OCH err])aa5sC (s H OH), 5.75 (s, 1H
OCH), 5.98 (s, 1H pyrimdine H), 7.26 (ty—L pyridine H, 7.82

1H, NH), 8. 1H, ridine . 127 3.75 (s H, ,rGZH

4.05 ?% %Fé—#uc%?grr])pys 05- 5. H)(m 3H, Gi[@%ﬂr’]c}l[erﬁ]) 3 %]

1H, pyrimdine), (m 9H, aromatic + OCH). 128 [err]: 2. 20{ , 3H,
CH err]), 38075 ( [err]), 4.10 (t, 2H NCHerr]) H5. dl6. 623-125 (q

3H, CH CHerr]), _ 1H, pyrmdine), 7.2-8.6 (m 5H, pyridine +
NH, OCH). 130 :Y0.75-1.61 (m 15H, aliphatic), 1.61-3.02 (m 8H,
ali phatic), 3.15-3.61 (m 2H, NCH err]), 3.81 (s, 6H, OCHerr]), 5.82
(s, 1H, CCH), 6.81 (s, 1H, pyrimdine), 7.21-7.52 (q, 1H, pyridine),
7.92-8.15 (3d’ 1H, dyoudi ne), 8.17-8.32 (a, 1H, NH), 8.35-8.52 (d, 1H,
pyri di ne) 331 - _ =0 -
332 —_—— OH H
& coon
333 — =0
NP
334 — ] — OH H
335 7 \ =0
N
N
536 — R — OH H
coom =0

337 E::I

338 —_—— | OH H



133 [err]: 2.85 (d, 3H, NCHerr]), 3.85 (s, 6H, OCH[err]) 10 (t
NCH err]), 5.0- 6.0 (m 3H CH=CHerr]), 5.85

7.2-8.6 (a, 4H, pyridine + OCH). 150 [err] O. 96 (t

1.68 (m 2H, CHerr]CHerr]), 3.50 (m 2H, NCH[err]) 3 93

OCH err]), 5.92 (s, 1H, pyrimdine H, 6.17 (d,

d, 1H, pyridine H), 8.07 (d of d, 1H, pgridine H), 8. 57 (d nB-0676 d 1H
"pyridine H, 8.66 (t, 1H, NH). 151 [err]: 1.41-1.61 (d, 3H, CH[err]),
3.82 (s, 6H OCHerr]), 4.92-5.35 (m 2H, NCH, OH), 5.81 (s, 1H,
OCH), 6.85 (s, 1H, pyrimdine), 7.3I4BLE Bl(cont) 6H, aronatic and
pyridine)cpa /g 8248. 10 (d, 1H, pyridine), 8.38-8.50 (d, X YH myptidine)
8.51-8.82 (m 1H, NH). 152 [err]: 2.25 (s, 3H, CHerr]), 3.89 (s, 6H,
OCH[ err] )y5,3. 42: 3,604, 2H, NCHerr]), 5.81 (s, 1H _QCH), 6.85 (s,
1H, pyrlmdl nef”, X. 03 (s, 4H, aromatic), 7.12-7.52 (q, 1H, pyridine),
7.85-8.12 (d, yridine), 8.40-8.51 (d, 1H, pyridine), 8.58-8.72

(m 1H, NH). 17 [err]: 1.24 (t, 3H, CHerr]), 2.6U (q, 2H, CHerr]),
3.86 (s, 6B, eeHrerry), 4.62 (d, 2H, NCHerr]), 5.6 (B, 1H,
pyrimdine H, 6.90 (d, 1H, OCH), 7.0-8.54 (m 7H, aromatic H), 8.60
(bs, 1H, NH). 174 [‘l] 3.83 (s, 3H, OCHerr]), 3.90 (s, 6H, OCHerr]),
5.83 (s, . Py =g O H, 6.60 (d, 1H, OCH), 7.30 of d, 1H,

pyri di neﬁja? 8. d of d, 1H, pyridine H, 8.70 (d of d, 1H,

pyridi ne H). : -72- 177 [err]:

2.20 (s, 6H CHerr]), 2.31-2.60 (m 2H, CHerr]N), 3.31-3.75 (q, 2H,
NCH[ err])3s543. 78—epn=6+ OCH err]), 5.75 (s, 1H, OCH), 6.¢d (1, 1H,
pyrimdine), 7.13-7.42 (g, 1H, pyridine), 7.71-7.91 (d, 1H,
pyridine), 8.31-8.51 (d 1H pyri di ne).

355 £_.’ -0
&

356 e ) OH H
oot _
357 = =0
. =
358 — ) — OH H
COOH
359 {, \S =0
0
360 e 8} o OH H

coott
361 @ =0

362 e W OH H



178 [err]: 3.85 (s, 9H, OCHerr]), 3.95 (s, 3H, OCH[err])Thﬂsgézt,u(,ag,mgl laced
CHerr]), 5.82 (s, 1H, pyrimdine H, 6.90 (d, 1H, pyr

8.12 (d, 1H, pyridine H. 187 [err]: 3.70 (s, Eﬂ}mlm ,”I“",
5.82 (s, 1H, pyrimdine H), ;6.80 (d, 1H, pyri di ne H)

pyridine H). 193 [err]: 0.85-1.05 (d, 6H CHerr]), 3.85 (s, 6H,

OCH err]), 4.53-4.82 (q, 1H, CH), -66- 25.5 55 (m 2H, ®BBe06d6NCH), 5. 82
(s, 1H, OCH), 6.88 (s, 1H, pyrimdine), 7.25-7.51 (q, 1H, pyridine),
7.83-8.05 (d, 1H, pyri di ne), -8.60 (d, 1H, pyridine), 8.72-8.85
(d, 1M N9.'196" 6 3.78 (s, 6H,ﬂ%éé»#é#-ﬁ%l4.51-4. 78 (d, 2H NCoHerr]),
5.35 (s, -MO%% 5.81 (s, 1H, OCH), 6.28 (s, 2H, ¥ urflurymp.6.81 (s,
1H, pyrim dine), Coaz‘ 12 7 43 (m 2H, furfuryl?), 7.82-8.05 (d, 1H,

pyri di nep39 8. 31- &; 1H, pyridine), 8.52-8.71 (mw1H, NH). 201
[err]: 1.87-2.04( 4H, CH[err] and tetrahydrofuran), 3.71-3.92 (m 9H,
OCH err] a d) etrahydrofuran), 5.86-5.87 (m 2H, OCH and OH), 6.71
(d, 1H, pyrimdine), 7.31-7.42 (d, 1H,  pyridi ne) 7.81-7.92 (d,
1H, , *Qyrid@imd)T8.41-8.50 (d, 2H, NH and pyri di ne) %8208 [err]: 2.22
(s, 1H, CHerr]), 3.85 (s, 6H, OCHerr]), 3.92 (s, 3H, OCH[err]), 3.97

(s, 3H OCHerr]), 5. s, 1H, pyrimdine H, 6.80 (s, 1H OCH), 7.10
(d, 1H, pyridiney (d, 1H, pyridine H. 209 [err].p3.63-3.74 (t,
9H, CCHerr]), Hg\ 81 (m 4H, CHO OH, COCH), 6.88- 7.42 (m 8H,
phenyl, pyri md pyridine), 7.94-7.97 (d, 1H, pyridine), 8.45-8.47
(d, 1H, Zl’ldl ne) 9 24-9.26 (d, 1H NH. 212 [err]: 3.85 (s, 6H,
OCH[err]? 4. ZTZN57TMm 2H, NCH err]), 5.21-5.72 (d, sPH4HH NH err],
OCH, OH), 6. 61 (s, 1H, pyrimdine), 7.12-7.32 (m 3H, pyridine,
benzyl sul fon), 7.71- 7&? (m 3H, pyridine, benzylsulfon), 8.3 (d, . 1H,
pyridine}s38.71 N 213 - [err]: 3.61 (s, 6H, OCH@grr]), 4.60-5.18
(m 3H, ArCH[erm, 5. 72 (s, 1H, OCH), 6.72 (s, 1H, pyrimdine),
7.15-7.17 (t, S5kopyridine), 7.84- 7.86 (d, 1H, pyridine), 8.38-8.44
(d, 2H, Zl’ldl ne), 9.12 (s, 1H, NH). 214 [err]: 3.75 (s, 6H,
OCH[err] 72'1!“771_("d 2H, NCH err]), 5.84 (s, 1H, COCEH, H 6. 86-6. 96
(d, 3H, pyrl m di ne, thiophenyl), 7.14-7.16 (d, 1H, pyri di ne),
7.32-7.36 (d, 1H, pyridine), 7.94-7.97 (d, pyridine), 8.39-8.40 (d,
1H,. pyrigife), 8 H NH). 216 [err]: 1.31 (t, 3H, [err]), 2.62
(s, 3H, CH[err]) 3\87 (s, 6H, OCH err]), 4.21 (s, : 2H, CHerr]), 4.40
(g, 2H, OCH err] N .83 (s, 1H, pyrimdine H, 7.13 (d,

346 — | — . OH H

F*  coon
347 \ =0
348 s 1\ e OH H

" 349 ,:—j/ \ cookt | =0
. S

350 e | e " OH H



1H, pyridine H, 8.44 (d, 1H, pyridine H. 218 [err] 284 (3 08) (s 3H
NCH err]), 3.92 (s, 6H OCHerr]), 4.50-5.03 (m sBeerﬁlej:ﬁced
(s, 1H, pyrimidine H, 7.10-7.80 (m 7H, aromatic H) E}!”“l

-73- 227 [err]: 1.50 (a, 6H CHerr]), 240(m 6H, NCH

2H, NCH err]), 3.80 (s, 6H, OCHerr]), 5.85 (s, 1H, pyr |ne

6.70 (s, 1H, OCH), 7.15- 8.60(m'ﬁ, 3 pyridine H + NqL

[err]: 1.80 (q, 2H, CHerr]), 2.25 (s, 6H, NCH err]), 2.35 (q, 2H

NCH err]), 3.45 (g, 2H, NCH .80.(s, 6H, CHerr]), 5.80 (S,
1H, pyridine), 6.65 (s, 1H, , O (m 3H pyridine). 234
[err]: 1.6eddk ABH CHerr]), 2.60 (m 6H, NCH[err]) 3.80 (& 2m®.p.

NCH err]), 3.92 docu. 6H, OCH err]), 5.80 (s, 1H, pyrim'di ne H), 6.80
(s, 1H By, 7. 8.7 (m 3H, pyridine). 236 [errdo 1.37 (t, 3H,
CHerr]), 2.56 @Iil CHerr]), 3.87 (s, 6H OCHerr]), 4.43 (q, 2H,
CCH err]), 5.87 H pyrimdine H, 6.12 (s, 1H, CHBr), 7.90 (d,

1H, pyrld é}e H._8w8.(d, 1H pyridine H. 237 [err]: 1 40 (t, 3H,

CH err]),”3.87 (s, YoH, OCH err]), 4.43 (g, 2H, OCHerr]) %4, #o (s,
oH CHerr]Br), 5. 88 (s, 1H pyrinmidine H, 6.23 (s, 1H CHBr), 8.07

(d, 1H, pyridine H), é@ (d, 1H, pyridine H. 238 [err]: 1.37 (t, 3H,
CH err]), 365 06 (ISS CH err]), 3.88 (s, 6H OCHerr]), 4.40 (q, 2H,

OCH err]), 5.28 H OCH err]), 5.87 (s, 1H, pyrimdine H, 6.23 (s,
1H, CHBr), 8.04 d" 1H, pyridine H), 8.64 (d, 1H, pyridine H). 257 [err]:
3. 82 (s 3641 ocg;_{\l]), 4.06 (s, 2H, NCH err]), 5.05-5.10 (s, 1H, OH),

(s,

5. 42- 5.87 (s, 1H, OCH), 6.76-6.860H(sHE 1H,
pyri m d| ne) 7.32-7. 38 (m 6H, pyridine, aromatic), 7.94-7.98 (d,
OO
367 01 ~0
/N
N\‘N
368 — — OH H
: oK
369 ,,N‘& -0
N\
370 —_—N— OH H
371 [l" \COOH‘ - -
N .
372 —— OH H

473 ",N\ COOH | -
N~ .

374 o 4 OH H



pyridine), 8.45-8.49 (d, 1H pyridine), 9.55 (s, 1H, She cen Replaced
0.8-1.9 (br s, 25H, aliphatic), 3.85-3.90 (s, 6H, ZXO\/E) 6 :
1H, ArH, pyrimdine), 7.4 (s, 2H, ArH). 277 [err]: O. 90( |

1.2-1.7 (m 4H, aliphatic), 3.95 (s, 6H, OCHerr]),

OCH err]), 6.15 (s, 1H, pyrimdine H), I7—|6 oo /-7 (m 3H, L6 (lr%ﬂé?c_%at'c) 281

[err]: 0.90 (t, 3H CHerr]), 1.3 (m 4H  aliphatic), 1. )

al i phatic), 3.95 (s, 6H, OCH err]), 4.08 (t, 2H, OCCH err]), 6.15 (s,
1H, pyrimdine H, 7.4-7.7(%{5&?_@ic). 283 [err]: 3.40 (s,
6H, OCH[err ) W43 (m 2H, NCH errT), 3. S, 6H, OCH err] 4. 47 '

(t, CFBA—’% (s, 2H, OCH OH), 6.77 (s, 1H pyrim'dg] )T

7. 43 m 1H, pyridine), 7.94-7.98 (d, 1H, pyridine), 8.47- 8 48 (d
1H, NH). 23% ,COGH_ 1. 76 (s, 6H, CHerr]), 2.31 (s, *H, C CH), 3.82
(s 6H, OCH[err'L 5.61-5.63 (d, 1H, OH), 5.85 (s, 1H, OCH),

. 86- 6. 96 pyrimdine), 7.44-7.48 (m 1H, ©pyridine),
.94 7.9849¢ pyridine), 8.44-8.45 (d, 2H, le%,, %18 [err]:
.75-1.13 Zm 4H, allphatl c), 1.28-1.77 (m 3H, aliphatic 23-

.52(m 2H, NCH err] kocm82 (s, 6H OCHerr]), 5.73-5.88 (m 2H OH OCH),
m dine), 7.21-7.45 (q, 1H, pyridine), 7.78-
€.32-8.55 (d, 2H, pyridine, NH). =0
-1.32 (d, 2H, CHerr]O, 3.38-3.58 (d, 6H,

OCH err]), 4.18-4,48 (m 2H, NCH OH), 5.88

DOWOND

.01 (d 1HZ ,
_74- 286 [
CHerr]), 3.85

(s, 1H OGH. 6, 73‘( ~1H, o H
410 C"NL‘“")‘@ H H  122-123
7\
o

412 it _ H OtC,Hg gum NMR

Compounds of Table F wherein COOH is replaced by other meanings of R
as listed in Tables C, D and E above for R may be prepared analogously.



pyrimidine), 7.28-7.52 (q, 1H  pyridine), 7.81-8.08 '('usSheﬁﬂasBeenReplaced
pyridine), 8.43-8.62 (d, 2H, pyridine, NH). 290 [err]: 3.

OCH err]), 5.44 (bs, 1H OH), 5.73 (s, 1H, pyrimdine),

OCH), 6.9-8.6 (m aromatic, 7H), 10.22 (s, 1H, NH. 291 [err

8H, CHerr]), 2,28 (s, 6H, NCHerr]), 2.68 (m 2H, NCH[err
(m 2H, NCH err]), 3.80 (s, 6H, OCH[erT'ﬂ', 5.80 (s, 1H p 'ﬁﬂﬁne) 6. 70

(s, 1H, OCH), 7.2-8.6 (m 4H pyridineH+C]—|). 292 [err]: 1.60 (m
4H, CH err 6H, 2.25 (m 2H, NCHerr]), 3.48

(m 2H[ N&i%e%%‘%sl& Nﬁﬂa éCH[err]), (5.80 (s, lHF py]ri)m'di ne), 6.65

(s, , 728 6 (m 4H, pyridine + OH). 295 [err]: 3.74 (s,

6H, OCI—I[err])mﬂBdaﬂa([él;!rﬁirl (CDCBEMErr]), 4.50 (d, 2H, NCHerr]), 5.84

(s, 1H, pyringgi ®8), 6.5-8.6 (m 8H, aromatic, OCH NH). 297 [err]: 3.65
(s, 6k, OCHerqq), 533735 ((§ et ocOH 195l ks iu526££kid3ﬁk aNCHL &5 1 ds), , 11D 6k ,
(d, 1H, OH), 5.80 4737, 9 ygém H}ﬁ}x ) o agoggtlc

6.8 (d, 1H, Prie r

Cb 0 1 02D £ 0 G SR ) o e b i, Ut 8

arondtic, pyridi ne}H PCBD- 8. 8% (€, 1H,Harqm:D i B r?é) (6-811!1831'0“! ) 8.62 (d 1H,
pyridine), 9.7 9.831(b2,(t]HH)CH;202.85&q, RHGSCH,), BB (ShH&f.r GH;) 1.2 9¢ nfs,

8H, apiphatic), I. ﬁn( n?alﬂdiﬁé uphat.Bg)(s, 1H, ocn3) 945068(«1 6th, Paneld), #./48
(t, 2H, OCHerr]),

é“‘e yrlmdlne , 4-7.7 (m 3H,
aromatic 300 CH
al i phat i 2:) 14% f 25»?7 (CE*aﬁ'l F‘%& (8 [6?‘3 é‘)é* J3 éﬁ &%‘a@é@ﬂ *-63 (s
(t, 2H, OCHerr]), lﬂ, 682Xt 5 324(5- 1H, P @ ?L*EF Os (4H,Harematied di ne
H, 7.4-7.7 (49 3H5: a:careasu c§H, 6AY, 3[6érar]d 33758(0d(qf d51H, OTHpEr 6193 (3., 90U,
(d, 65, OCH[err]) pﬁ:ﬂﬁd{ﬂb BYH7.98.1 %480 at6matic H). 1H, pyrimdine), 6.85
(s, 1H OCH), 4, 0-8.6 gmg 63, éﬁ@ 3' Qb (s 1032 casm 3(§oélH6ﬁ'\“a‘Qoma%Qéle@H3),

gl 6ot w&*gf{:%d.w ) ity

575 d,

aromatic). 30831 [ rrl] 4 dsgePH H3)8Ir:f &I—f[ser;")cazoi é‘57“((l§s 2H'1 7.16 (s,
aliphatic), 1.6 ti Pypimidine H) alirphatic), 3.95 (s, 6H, OCH[err]) 4.07
(t, 2B, O CH e65])¢: B.96 (6s,6HLHCH,), 5.96¥s| MHdipyeiniding H5-6732 (s LEBHOCH),

aromatic). 330 [erzd (al - 95 €Wlen tlu)NC’rllssr td Chfterenlidny 111&37 (s, 9H

C(CH[err])[err%gneg 3, 09 (AHeuN 7 oy 1, acx%(g w?aqsﬁgu%uw

(s, 1H, pyrim

pyridine H), 7.45 ggg o3y H(II-Fh‘;fgj'}me
pyridine H. 407 6férfp: (ta 3B CHiCliaH 3(3? éﬁr]%l) 003*:155‘*(#;@2#!!(:9{3&%,] fp08
3.95 fs, 6H, OCH eKs])lH,p83midine H), 7.2-7.8 (m, 3H, aromatic H).
83 6: 3.85 (s, 6H, OCHj3), h 52-4.63 (d, 2H, NCHp), 5.21-5.42 (s, 1H,
OH), 5.80 (s, 1H, OCH), 6.82 (s, 1H, pyrimidine), 7.25 (s, 5H,
aromatic), 7.31-7.52 (m, 1H, pyridine), 7.80-8.12 (d, 1H, pyridine),
8.35-8.55 (d, 1H, pyridine), 8.58-8.88 (s, 1H, NH).

] 84 §: 3.85 (s, 6H, OCH3), 4.05 (t, 2H, NCHp), 5.0-5.45 (m, 3H, CH=CH,),
5.85 (s, 1H, pyrimidine), 6.80 (s, 1H, OCH), 7.2-8.6 (m, 3H,
pyridine).

86 &§: 3.85 (s, OCHy), 5.37 (s, OCHAr), 5.85 (s, pyrimidine), 6.80 (d,
OCH), 7.2-8.2 (m, aromatic), mixture with cpd. 40.
5 88 §: 4.00 (s, 3H, OCH;), 5.50 (s, 2H, OCH;), 6.05 (s, 1H, pyrimidine
H), 6.27 (s, 1H, 0-CH) 7.1-7.7 (m, 8H, aromatic H).
95 §: 3.85 (s, 6H, OCHy), 5.42 (s, 2H, OCHy), 6.05 (s, 1H, OCH), 6.42
(s, 1H, pyrimidine), 7.05-7.35 (s, 5H, aromatic), 7.35-7.768 (m,
11H, pyridine), 7.78-8.1 (d, 1H, pyridine), 8.81-9.01 (d, 1H,
) pyridine).
97 &§: 3.80 (s, 6H, OCH;), 5.35 (s, 2H, OCHAr), 6.85 (s, 1IH,
pyrimidine), 6.65 (s, 1H, OCH), 7.15-8.6 (m, 8H, aromatic), mixture
with cpd. 40.



(s, 1H pyrinmidine), 6.80 (s, 1H OCH), 7.0-8.7 (m 8H, |
[err]: 1.90 (t, 3H, CHerr]), 1.55 (m 4H, CHerr]), 2. eﬁgﬁ‘ hi Béca Replaced

CHerr]S), 3.62 (m 2H, CHerr]N, 3.82 (s, 6H CH Il “H "f
1H, pyrimdine), 6.75 (s, OCH), 7.2-8.65 (m 3H, p

- 75- 412 [err]: 1.37 (s, 9H, tBuO, 3.30 (s, 3H CHerr]N’, 3.90 (s
6H, CHerr]), 5.95 (s, 1H, pyriméeilne), 5.97 (s, 1H, 13EHP676. 5-

(m 10H, aromatic). 413 [err]: 2.23 (s, 1H, C CH), 3.12-3.23 (d, 3H
NCH err]), 3.93 (s, 8H, OCHerr], NCH err]C[err]), 6.155 (s, 1H

pyrim dine), 71077-7661. QZT](SlHH pfyfﬁrqctl:)né 98 (s, 6H30GH:),3+-P33(K,nPH.1PCH,;),
pyridine), 8.69-8.708€, (8, othd, pys8 dsnaH, pyrimidine), 7.52-7.88 (m, 1lH, pyndine),

- 76 - CLAIMs: 8.10-8.32 (d, 1H, pyridine), 8.90-8.91 (d, 1H, pyridine).
110 &§: 0.75-1.12 (t, 3H, CHy), 3.18-3.48 (m, 2H, CHy), 3.8l (s, 6H,
5 OCH;), 4.42-4.91 (m, 3H, OH and NCH,), 5.82 (s, 1H, OCH), 6.72 (s,

1H, pyrimidine), 7.21-7.52 (m, 1H, pyridine), 7.82-8.08 (d, 1H,
pyridine), 8.32-8.61 (d, 1H, pyridine).

112 §: 1.12-1.31 (d, 6H, CH;), 3.81 (s, 6H, OCH3), 4.12-4.32 (m, 1H,

. NCH), 5.85 (s, 1H, OCH), 6.71 (s, 1H, pyrimidine), 7.21-7.52 (q, 1H,

10 pyridine), 7.81-8.09 (d, 1H, pyridine), 8.12-8.31 (m, 1H, NH), 8.39-
8.55 (d, 1H, pyridine).

119 §: 3.05 (d, 3H, NCH3), 3.94 (s, 6H, OCHy), 5.20 (s, 1H, OH), 5.75 (s,
1H, OCH), 5.98 (s, 1H pyrimidine H), 7.26 (4, 1H, pyridine H), 7.82
(q, 1H, NH), 8.28 (d, 1H, pyridine H).

15 127 6: 3.75 (s, 6H, OCH;), 4.05 (t, 2H, NCHp;), 5.05-5.5 (m, 3H, CH=CH,),
5.85 (s, 1H, pyrimidine), 7.2-8.6 (m, 9H, aromatic + OCH).

128 6: 2.20 (s, 3H, CH;), 3.75 (s, 6H, OCH3), 4.10 (t, 2H, NCH;), 5.0-6.6
(m, 3H, CH=CH;), 5.85 (s, 1lH, pyrimidine), 7.2-8.6 (m, 5H, pyridine
+ NH, OCH). '

20 130 6: 0.75-1.61 (m, 15H, aliphatic), 1.61-3.02 (m, 8H, aliphatic),
3.15-3.61 (m, 2H, NCH;), 3.81 (s, 6H, OCH;), 5.82 (s, 1H, OCH), 6.81
(s, 1H, pyrimidine), 7.21-7.52 (q, 1H, pyridine), 7.92-8.15 (d, 1H,
pyridine), 8.17-8.32 (m, 1H, NH), 8.35-8.52 (d, 1H, pyridine).

_ 133 &: 2.85 (d, 3H, NCH3), 3.85 (s, 6H, OCH;), 4.10 (t, 2H, NCH;), 5.0-

25 6.0 (m, "3H, CH=CH,), 5.85 (s, 1H, pyrimidine), 7.2-8.6 (m, 4H,
pyridine + OCH).

150 6 0.96 (t, 3H, CH;), 1.68 (m, 2H, CH,CH,CH3), 3.50 (m, 2H, NCH,), 3.93
(s, 6H, OCH;), 5.92 (s, 1H, pyrimidine H), 6.17 (4, 1H, OCH), 7.21
(d of d, 1H, pyridine H), 8.07 (d of d, 1H, pyridine H), 8.57 (d of

30 d, 1H, pyridine K), 8.66 (t, 1H, NH).

151 §: 1.41-1.61 (4, 3H, CH3), 3.82 (s, 6H, OCH3), 4.92-5.35 (m, 2H, NCH,
OH), 5.81 (s, 1H, OCH), 6.85 (s, 1lH, pyrimidine), 7.12-7.51 (m, 6H,
aromatic and pyridine), 7.82-8.10 (d, 1H, pyridine), 8.38-8.50 (d,
1H, pyridine) 8.51-8.82 (m, 1H, NH).

35 152 §: 2.25 (s, 3H, CH,), 3.89 (s, 6H, OCH3), 3.42-3.61 (d, 2H, NCH;),
5.81 (s, 1H, OCH), 6.85 (s, 1H, pyrimidine), 7.03 (s, 4H, aromatic),
7.12-7.52 (q, 1H, pyridine), 7.85-8.12 (d, 1H, pyridine), 8.40-8.51
(d, 1H, pyridine), 8.58-8.72 (m, 1H, NH).

171 &§: 1.24 (t, 3H, CH3), 2.6V (q, 2H, CH;), 3.86 (s, 6H, OCH;), 4.62 (d,

%0 2H, NCH;), 5.86 (s, 1H, pyrimidine H), 6.90 (d, 1H, OCH), 7.0-8.54
(m, 7H, aromatic H), 8.60 (bs, 1H, NH).

174 &: 3.83 (s, 3H, OCH3;), 3.90 (s, 6H, OCH3;), 5.83 (s, 1H, pyrimidine
H), 6.60 (d, 1H, OCH), 7.30 (d of d, 1H, pyridine H), 8.23 (d of d,
1H, pyridine H), 8.70 (d of d, 1lH, pyridine H).



1. A conpound of formula | This Sh Replaced
ring Ais selected from a) phenyl or napht hyI III
whi ch may be fused by its (b) or (c) side to benzene

pyri dyl - N-oxi de or pyrazinyl - N-oxi de d) pyrimdinyl

pyrazi nyl f) 3- or 4-cinnolynyl or 2-quinoxalinyl, itggio 7 9)
five nmenbered heteroaromatic ring corrprT7 ‘ng oxygen, ?wr or
nitrogen as heteroaton(s) which ring may be fused to a benzene ring

or may corrprlse nltro d e} t to S

cyano, fornyl, @X[ ef r%«Qr %"}X%eﬁ ?h )a Eaz{loﬁ QO(rmm EIE ecr g 3 3ita%r géx&t’ 2,
group which nmay be ¥ z'@he3f- m(%if e PFHyR. aSi P oﬁs’l n St
form a thiocarboxybygmbainedhi chladay.48e ( tHb fDYﬁﬁdine). 7. Urf-7t-ﬂb f(dee 1H,
acid or in ester fopygidan€gr Ba3mpl5yr@upllyr ppeidine). nono- or di-

substi tuted cajpanmoy! WgouRs, by droeayfdl aréd alskyin, ocna), 4.18y ds oomeanyl, . 5.82
- CH=NCH, O—hNOC[erETBaIﬁyI p ﬁ%dqégu&. 6.90 (d] erl;y]ﬁ&ng(@)' @ngzbfadgﬁls

adj acent carbon ato i 0T ity
pyridine H)

4 187 &: 3.70 (s, 9H, OCH;), 5.82 (s, 1H, pyrimidine H), ;6.80 (d, 1H,
pyridine H), 8.10 (d, 1lH, pyridine H).

10 193 §: 0.85-1.05 (d, 6H, CHy), 3.85 (s, 6H, OCH3), 4.53-4.82 (q, 1H, CH),
5.25-5.55 (m, 2H, OH and NCH), 5.82 (s, 1H, OCH), 6.88 (s, 1lH,
pyrimidine), 7.25-7.51 (q, 1H, pyridine), 7.83-8.05 (d, 1H,
pyridine), 8.41-8.60 (d, 1lH, pyridine), 8.72-8.85 (d, 1lH, NH).

196 &: 3.78 (s, 6H, OCH;), 4.51-4.78 (d, 2H, NCHp), 5.35 (s, 1lH, OH),

15 5.81 (s, 1H, OCH), 6.28 (s, 2H, furfuryl), 6.8l (s, 1H, pyrimidine),
7.12-7.43 (m, 2H, furfuryl), 7.82-8.05 (d, 1H, pyridine), 8.31-8.43
(d, 1H, pyridine), 8.52-8.71 (m, 1lH, NH).

201  §: 1.87-2.04 (m, 4H, CH, and tetrahydrofuran), 3.71-3.92 (m, 9H, OCH,
and tetrahydrofuran), 5.86-5.87 (m, 2H, OCH and OH), 6.71 (d, 1H,

20 pyrimidine), 7.31-7.42 (d, 1H, pyridine), 7.81-7.92 (4, 1H,
pyridine), 8.41-8.50 (d, 2H, NH and pyridine). '

206 6: 2.22 (s, 1lH, CH,), 3.85 (s, 6H, OCH3), 3.92 (s, 3H, OCHj), 3.97
(s, 3H, OCH,;), 5.86 (s, 1lH, pyrimidine H), 6.80 (s, 1H, OCH), 7.10
(d, 1H, pyridine H), 8.16 (d, 1H, pyridine H).

25 209 §: 3.63-3.74 (t, 9H, OCH;), 5.48-5.81 (m, 4H, CHO, OH, COCH), 6.88-
7.42 (m, 8H, phenyl, pyrimidine, pyridine), 7.94-7.97 (d, 1H,

. pyridine), 8.45-8.47 (4, lH, pyridine) 9.24-9.26 (d, 1H, NH).

212 §: 3.85 (s, 6H, OCH3), 4.41-4.52 (m, 2H, NCHp), 5.21-5.72 (d, s, 4H,
NH,, OCH, OH), 6.61 (s, 1H, pyrimidine), 7.12-7.32 (m, 3H, pyridine,

30 benzylsulfon), 7.71-7.80 (m, 3H, pyridine, benzylsulfon), 8.3 (d,

1H, pyridine), 8.71 (m, 1H, NH).

213 §: 3.61 (s, 6H, OCH3), 4.60-5.18 (m, 3H, ArCH;, OH), 5.72 (s, 1lH,

OCH), 6.72 (s, 1H, pyrimidine), 7.15-7.17 (t, 5H, pyridine), 7.84-
7.86 (d, 1H, pyridine), 8.38-8.44 (d, 2H, pyridine), 9.12 (s, 1H,

35 NH) .

214 §: 3.75 (s, 6H, OCHy), 4.72-4.74 (d, 2H, NCH;), 5.84 (s, 1lH, OCH),
6.86-6.96 (d, 3H, pyrimidine, thiophenyl), 7.14-7.16 (d, 1H,
pyridine), 7.32-7.36 (d, 1lH, pyridine), 7.94-7.97 (d, pyridine),
8.39-8.40 (d, 1H, pyridine), 8.71 (d, 1H, NH).

0 216 §: 1.31 (t, 3H, CHy), 2.62 (s, 3H, CHy), 3.87 (s, 6H, OCHy), 4.21 (s,
2H, CH,), 4.40 (q, 2H, OCH;), 5.83 (s, 1lH, pyrimidine H), 7.13 (4,
1H, pyridine H), 8.44 (d, 1H, pyridine H).

218 §: 284 (3.08) (s, 3H, NCH;), 3.92 (s, 6H, OCHy), 4.50-5.03 (m, 2H,
NCH,), 6.10 (s, 1H, pyrimidine H), 7.10-7.80 (m, 7H, aromatic H).



aring C Ylerr], Y[err] and Y[err] are attached to carDsShatHasBeadRep

are i ndependently hydr ogen, hal ogen, hydroxy, (er

d err]al kenyl Cerr]al kynyl, Cerr]al koxy, Cerr] ﬂm”u”m"l
d err] al kynyl oxy, C err] al kyl sul f onyl oxy,

di (C[err]al kyl)sul f anoyl oxy, ([ err] al kyl sul fonyl

C[err]al kyl sul finyl, di ([ er r1& kyl ) car banoyl 0xyj33-0676

d err]al kyl t hi o, C[err]al kenyl t hi o or C err]al kynyl t RIO each of

which may in turn be substituted b;/ 1 to 6 hal ogen atons

di ( err] al ko#33 nefhy}-30c6mj GHat @), 2.40 (m, 6By &CHial Ro3d, (q. 2H, NCHz>. 3.80
hydr oxy( err] al kyl {sc&®HhoOCH;), Gl &5 r(sachH,, pyrimidine H) C6e70 |(ac y1H,[ och),alkid-,
Cerr]acyl oxy, (estdmqul oowyChaiyrhaideyh,+ NH). -

tri((err]al kyijsikyloxgy, (&“29 &IiLaﬂ KY'ésS' biy! 1Ncﬁ}’)a“9 39l OaH, NCH,), 3.45

am no.or substrtut n ul fo ; err Y,
aryl, 5aryl C[err]al aﬁl ry‘f err 139 Q?{ CH égeér:r( al Q&y’né%idim)’ 6.65 (s,

d err] aryl oxy, aryk é)rc?" al7k B304 § Pf%’ﬁ inedr vl sul finyl,

arylthio or at¥ d é¢r} &Pkyﬁ r@ﬁo CHadcl?-69 (mr &R, Ne¥2doe 3.50 (a, 2H, ¥GBati BR%d
by ore to three sulisf isH,eoaHs) sal.eat(ad IH,opyrimidine H), 6aB®gen, 1] ocH),akis-,

([ err] hal oal kyl, Cgey r'(]L:aI }OXYyridine). d err] hal oal koxy, ni t ro cyano,

ernhal kyl t hi ery ubs tgipt r
R e, R TR, b MEPOLRY TSR S
2
1H, pyridine H), 8.56 (d, 1H, pyridine H).
237 §: 1.40 (t, 3H, CHy), 3.87 (s, 6H, OCHy), 4.43 (q, 2H, OCHp), 4.70
(s, 2H, CH;Br), 5.88 (s, 1H, pyrimidine H), 6.23 (s, 1H, CHBr), 8.07
“5 (@, 1H, pyridine H), 8.65 (d, 1H, pyridine H).
238 §: 1.37 (t, 3H, CHa), 2.06 (s, 3H, CHa), 3.88 (s, 6H, OCH3), 4.40 (q,
2H, OCH;), 5.28 (s, 2H, OCH,), 5.87 (s, lH, pyrimidine H), 6.23 (s,
1H, CHBr), 8.04 (d, 1H, pyridine H), 8.64 (d, 1H, pyridine H).
257 &§: 3.82 (s, 6H, OCHy), 4.06 (s, 2H, NCH,;), 5.05-5.10 (s, 1H, OH),
0 5.42-5.45 (s, 1lH, NH), 5.87 (s, 1lH, OCH), 6.76-6.86 (s, 1H,
pyrimidine), 7.32-7.38 (m, 6H, pyridine, aromatic), 7.94-7.98 (d,
pyridine), 8.45-8.49 (4, 1lH, pyridine), 9.55 (s, 1H, NH).
264 &§: 0.8-1.9 (br s, 25H, aliphatic), 3.85-3.90 (s, 6H, 2XOMe), 6.15
(s, 1H, ArH, pyrimidine), 7.6 (s, 2H, ArH).

5 277 6: 0.90 (t, 3H, CH;), 1.2-1.7 (m, 4H, aliphatic), 3.95 (s, 6H, OCHjy),
4.08 (t, 2H, OCH;), 6.15 (s, 1H, pyrimidine H), 7.5-7.7 (m, 3H,
aromatic).

281 &6: 0.90 (t, 3H, CH3), 1.3 (m, 4H, aliphatic), 1.6 (m, 2H, aliphatic),
3.95 (s, 6H, OCH;), 4.08 (t, 2H, OCH,;), 6.15 (s, 1H, pyrimidine H),
0 ' 7.4-7.7 (m, 3H, aromatic).
' 283 §: 3.40 (s, 6H, OCH;), 3.43 (m, 2H, NCH;), 3.82 (s, 6H, OCH;), 4.47
(t, 1H, CH), 5.86 (s, 2H, OCH, OH), 6.77 (s, lH, pyrimidine), 7.41-
7.43 (m, 1H, pyridine), 7.94-7.98 (d, 1lH, pyridine), 8.47-8.48 (d,
1H, NR).

5 284 §: 1.71-1.76 (s, 6H, CHy), 2.31 (s, 1H, C=CH), 3.82 (s, 6H, OCH;),
5.61-5.63 (4, 1lH, OH), 5.85 (s, 1lH, OCH), 6.86-6.96 (d, 1H,
pyrimidine), 7.44-7.48 (m, 1H, pyridine), 7.94-7.98 (d, 1H,
pyridine), 8.44-8.45 (d, 2H, NH).

285 §: 0.75-1.13 (m, 4H, aliphatic), 1.28-1.77 (m, 3H, aliphatic), 3.23-

0 3.52 (m, 2H, NCH;), 3.82 (s, 6H, OCH3), 5.73-5.88 (m, 2H, OH, OCH),
6.60-6.81 (d, 1H, pyrimidine), 7.21-7.45 (q, lH, pyridine), 7.78-
8.01 (d, 1H, pyridine), 8.32-8.55 (d, 2H, pyridine, NH).



Y[err] and R taken together on adjacent carbon atons form ary SHedead Bew Blaced

the formula -C(S)-0, -C(O-OE or -C(O-NRerr])-E- Wnereu]!l'“ll‘"ﬂﬂmm

is a direct bond or a 1 to 3 nenbered linking group with
oxygen; or Y[err] and Y[err] taken together on adjacent carbon atons form

sel ected from net hyl ene, substituted nethyl ene,

a 3- to 5- menber ed bridge conpjj.sed of el ements §§5 Sghgd from
nmet hyl ene, substituted nethylene, -CH=, -C(Rerr])=, -NH, oxygen
and -S(Oferr]- ; - 78- each

of Werr], Weesd, ¥errdi-1\¥2ere] zmd cWfor,rB.3& 3i sglegnerntduy) CHb. sGRi(e[ réx,
or nitrogen;  Werpgg ')S 4 10, &X)(Hefia SO, UéH) -gR{gar(g H," 6&#‘) 0§, 730((9 “1H,
Z is a 2- or 3- br| 8.5 Qgypr L)s sg glctgeg8 H,
from net hyl ene, sub |t %gge gb ﬂg‘ d) :
-NH, -N=, oxygen aR¥F 2?% Py INP ‘each is _
i ndepefdent I y %ro@er? sog%‘ill Efladn r s, 1H, ), 5.73 (s, 1, pyrintdine),
6.62 (bs, 1H, OCH) 6.9- 8 6 (m, aromatic, 7H), 10.22 (s, 1H, NH).
291 §: 1.40 (m, 8H, CHp), 2,28 (s, 6H, NCH,), 2.68 (m, 2H, NCH,), 3.40
(m, 2H, NCH,), 3.80 (s, 6H, OCH;), 5.80 (s, 1H, pyrimidine), 6.70 (s,
1H, OCH), 7.2-8.6 (m, 4H, pyridine H + OH).
10 292 §: 1.60 (m, 4H, CHp), 2.25 (s, 6H, NCHy), 2.25 (m, 2H, NCHp), 3.48
(m, 2H, NCHp), 3.65 (s, 6H, OCH;), 5.80 (s, 1lH, pyrimidine), 6. 65 (s,
1H, OCH), 7.2-8.6 (m, 4H, pyridine + OH).
295 §: 3.74 (s, 6H, OCH;), 3.80 (s, 6H, OCH;), 4.50 (d, 2H, NCH,), 5.84
(s, 1H, pyrimidine), 6.5-8.6 (m, 8H, aromatic, OCH, NH).
15 297 §: 3.65 (s, 6H, OCHy), 3.77 (s, 6H, OCHy), 4.50 (d, 2H, NCH,), 5.64
(d, 1H, OH), 5.80 (s, 1H, pyrimidine), 6.25-6.60 (m, 3H, aromatic),
6.8 (4, 1H, OCH), 7.2-8.6 (m, 3H, pyridine).
298 §5: 3.82 (s, 6H, OCH;), 5.81 (s, 1H, OCH), 6.29-7.58 (m, 8H, OH, NH,
pyrimidine, aromatic, pyridine), 7.80-8.25 (d, 1H, pyridine), 8.48-
20 8.62 (d, 1H, pyridine), 9.74-9.93 (br, 1HNH).
299 §: 0.85 (t, 3H, CHy), 1.2 (m, 8H, aliphatic), 1.6 (m, 2H, aliphatic),
3.95 (s, 6H, OCH3), 4.08 (t, 2H, OCH), 6.15 (s, 1H, pyrimidine H),
7.4-7.7 (m, 3H, aromatic).
300 é&: 0.90 (t, 3H, CHy), 1.2 (m, 10H, aliphatic), 1.6 (m, 2H,
25 aliphatic), 3.95 (s, 6H, OCH;), 4.08 (t, 2H, OCH;), 4.08 (t, 2H,
OCHz), 6.15 (s, 1H, pyrimidine H), 7.4-7.7 (m, 3H, aromatic).
303 6: 3.80 (s, 6H, OCH3), 3.90 (d, 6H, OCH3), 5.45 (d, 1H, OH), 5.80 (s,
1H, pyrimidine), 6.85 (s, 1H, OCH), 7.0-8.6 (m, 6H, aromatic), 10.2
(s, 1H, NH).
30 305L(-) é: 1.60 (d, 3H, CH;), 3.75 (2s, 6H, OCHy), 5.25 (m, 1H, OH), 5.75
(s, 1H, pyrimidine), 6.75 (d, 1H, OCH), 7.2-8.6 (m, 8H, aromatic).
308 &6: 0.88 (t, 3H, CHy), 1.25 (bs, 18H, aliphatic), 1.6 (m, 2H,
aliphatic), 3.95 (s, 6H, OCH;), 4.07 (t, 2H, 0-CH;), 6.15 (s, 1H,
pyrimidine H), 7.55-7.7 (m, 3H, aromatic).
15 330 6: 1.05 (m, 6H, NCHCH,), 1.27 (s, 9H, C(CHy)z), 2.3 (m, 4H, NCH,),
3.8 (s, 6H, OCH;), 5.8 (s, 1H, pyrimidine H), 5.9 (s, 1H, CH-Ot-Bu),
7.18 (d of d, 1H, pyridine H), 7.45 (d of 4, 1H, pyridine H), 8.6 (d
of d, 1H, pyridine H).
407 &6: 3.18 (m, 2H, CH;S), 3.65 (m, 2H, CH,N), 3.95 (s, 6H, OCH;), 5.85
0 (s, 1H, pyrimidine), 6.80 (s, 1H, OCH), 7.0-8.7 (m, 8H, aromatic).
411 &§:1.90 (t, 3H, CHy), 1.55 (m, 4H, CH;), 2.65 (m, 4H, CH,S), 3.62 (m,
2H, CHyN), 3.82 (s, 6H, CH;0), 5.90 (s, 1lH, pyrimidine), 6.75 (s,
OCH), 7.2-8.65 (m, 3H, pyridine).



Clerr]al kenyl, Clerr}al kynyl, C[err]al koxy, C[err]alkenyl oXifis Sheet Has Been Replaced
C err]al kynyl oxy, Cerr]al kylthio, C[err]al kenylthio or
C err]al kynylthi o, each of which may in turn be substituted HI"I"“I"III"”IH
to 6 hal ogen atons; C[err]cycloal kyl, a 5- or 6-nenbered
het erocycl o([ err] al koxy, aryloxy, aryl err]al koxy or
aryl CJerr]al kyl thio each of which may b&/3substituted by 1 t 330676
substituents selected from hal ogen, Cerr]alkyl, d err] hal oal kyl ,
d err] al koxy, err] hal Qal kox ni_tro, .cyano, err]alkylthio
derr]acyl, anf o%‘ guthfst'uggd :5”{1%,0,3.3&1 (s, 3H, Cgﬁ)no%(lgo §ﬁbgﬁh’t€43¢%d 3.95
am noxy: i minoxy: s(msiBi pyasimidinabxy:97 (s, 1H, OCHYni&43-7 <218y | X0Hs AFORATHD:
~d err]al kyl sul 4yl sret2h @B ; (sgytiho C=CH), 3.12-3.28 t(do;3HerN-GB)0) 3YPRr(s], , 8Hvh OFK. n
Ylerr] is hydrogen, nG@ges),alekyss (s, 1H, pyrididené),al7?kexyr. 5hyds,01H, Opyridine),
unsubsgituted or supsiilutfyd eRenu pyrilNH, 16 i69-8. 700y € 04BN pyFi&idehal kyl
d err] hal oal kyl, ([ err]al koxyal kyl, d err]al koxy,

aryl ([ err] al koxy, unsubstituted or substituted aryl,
unsubstituted or substituted aryl ([err]alkyl; Rlerr] is as defined for
Y[err] except for hydrogen; X and Y each is independently hydrogen,

hydr oxy, hal ogen, cyano, Cerr]al kyl, Cerr]al koxy,

d err] al koxycar bonyl , d err] al koxycar bonyl oxy,

hydroxy( err] al kyl , [ err] hal oal kyl, Cerr]acyl, (err]acyl oxy,
car banoyl , car banoyl oxy, : Clerr]al kylthio, Cerr]alkylsulfinyl,
Cerr]al kyl sul fonyl or d err]al kyl sul fonyl oxy; aryl, aryl oxy,

aryl S(Oferr],



79 - aryl Jerrjalkyl; aryFc err]al koxy,
aryl Cferr]al kyl S(O [ er'lhlsSheetHasBeenRe | sul phonyl oxy, each of which may in
ﬂ i o,

i et S i

nitro, cyano, C[err]acyl am no, 'substitufed® *

am no or toget her represent =0, =NH, =NOR[

—CR[err]R[err]; or X and R toget her ] forn1a brldgéﬁﬁﬁ }%%OPH% formul a
- O - -C(OQ-S or -C(O-NR2- wherein the carbonyl is attached

to AIMS P S 0, 1 or 2 Xerr], Xerr] and X[ err] are

|ndependentl ogen hydr oxy, ( err]al koxy, C err]al kyl thio,

hydroxy( err] al kyl or hydroxybenzyl whereby at : | east one of

X[err], Xerr] and X[ err] is other than hydrogen; or Xerr] is
hydrogen and X[/ err] and X/ err] together forma 4- or 5-nenbered
bridge conprising elenents selected from-Q(CH err])[err]-0-,

-OC(O (CH errl) [ éredmpoumh e f- Br@uiark ] )[err], S-; Rlerr] is hydr ogen or
Cerr]al kyl; Rlerr] and Rl err] are independently hydrogen, (err]al kyl or
hal ogen; Y, R R
¥ X Y 1
W
R \c/ 7 \<| €3
\-/%
W, =W,
Y .
vherein 3

ring A is selected from

a) phenyl or naphthyl

b) pyridyl which may be fused by its (b) or (c¢) side to
benzene

c) pyridyl-N-oxide or pyrazinyl-N-oxide

d) pyrimidinyl

e) pyrazinyl

f) 3- or 4-cinnolynyl or 2-quinoxalinyl, and

g) a five membered heteroaromatic ring comprising oxygen,
sulphur or nitrogen as heteroatom(s) wvhich ring may be fused
to a benzene ring or may comprise nitrogen as an additional
heteroatom;

R is cyano, formyl, CX;X;X;, a ketone forming group, a carboxyl
group wvhich may be in the form of the free acid or in ester
or salt form, a thiocarboxyl group which may be in the form
of the free acid or in ester form, a carbamoyl group or a
mono- or di- substituted carbamoyl group, hydroxyC,_salkyl,
hydroxybenzyl, -CH=NOH, -CH=NOC,._salkyl, the group
-CHz-O-C(O)- and bridges adjacent carbon atoms in ring A, or



m is lor 2 ~“n_ s ‘0, 1 05 2; and n' is 2 or 3; with the
provi so that when This Sh anaﬂﬂb free ester or salt for

t oget her are =0 one B cont al ns a hetero atﬂlﬁ“ﬁ“‘ﬂﬂ“ﬁmlmlll
REPLACEMENT SHEET - - 2. A CE%BaHEQ P “ ormul a
(I') according to C a|m1 V\/nereln |S767c5arboxy| gro Th y be in
the formof the free acid |n ester or salt form a carbanoyl
group or a nono- or di - substltuted car banoyl group; or X and R
together forma bridge K48 fy the formula -C(O - O, wherein the
carbonyl is attached to A, and Y[err] Jaytegr] and Y[err] are attached
to carbon atons and are independently /’ hyNrogen, ([err]al kyl,

d err]al koxy, hal ogen, ([err]alkylthio, c ylthio or aryl ([ err]al koxy

whereby the aryl is optionally subsu%t d by a hal ogen,
Clerr] al kenyl oxy or C[err]al kynyl oxy.

Y;, Y, and Y; are attached to carbon atoms and are independently
hydrogen, halogen, hydroxy, C;-sgalkyl, C,_salkenyl,
Cs.salkynyl, C;.sgalkoxy, C,_galkenyloxy, Cz:.salkynyloxy,
Cy-galkylsulfonyloxy, di(C;- ,alkyl)sulfamoyloxy,
Cy-galkylsulfonyl, Ci. galkylsulfinyl,
di(C;_salkyl)carbamoyloxy, C,_salkylthio, C,-galkenylthio or
Cy-salkynylthio each of which may in turn be substituted by
1 to 6 halogen atoms; di(C,_galkoxy)methyl, conjugated
C,_salkoxy, hydroxyCy_salkyl, carboxyl, C_sacyl,
Cs-gacylCs-galkyl, C,_sacyloxy, Ca_gacyloxyC;.galkyl,
tri(Cy-salkyl)silyloxy, tri(cl;galkyl)silyl, cyano, nitro,
amino or substituted amino, aminosulfonyl; Ci.gcycloalkyl,
aryl, arylC;.galkyl, arylC,_salkenyl, arylC,_salkynyl,
C;-saryloxy, arylC,.salkoxy, arylsulfonyl, arylsulfinyl,
arylthio or arylC;_salkylthio, each of which may be
substituted by one to three substituents selected from
halogen, C,_galkyl, C,.shaloalkyl, C,.galkoxy, _
Ci-shaloalkoxy, nitro, cyano, Cj_salkylthio, C,_gacyl, amino
or'substituted amino; a group -C(0)-R’ wherein R’ is
hydrogen, C,_salkyl, or C;.salkoxy; or

Yy and R taken'together on adjacent carbon atoms form a bridge having
the formula -C(S)-0-, -C(0)-0-E- or -C(0)-N(R;)-E- wherein E
is a direct bond or a 1 to 3 membered linking group with
elements selected from methylene, substituted methylene,
-N(R,)- and oxygen; or

Y; and Y, taken together on adjacent carbon atoms form a 3- to 5-
membered bridge comprised of elements selected from
methylene, substituted methylene, -CH=, -C(R4)=, -NH-,
oxygen and -S(0),-



3. A conpound of Tormula (1) accord| ng to daims 1 to 2 whereln X and Y

each is independe r oxy, cyano, d err] al kox
d err]acyl oxy, halo ii thlo C[err]alk Hh[l umﬂ
aryl or arylthio op ﬂ’mﬁ m“ tuted by one or Hmﬂﬁn i E ”“|
d err]al koxy or C[err oaI oxy or t oget her =0 or *NH and

Rlerr] and Rl err] each is independentl|ly #8alogen, (er r¢a§ekm3@L06uerr] al kyl ,
C err] hal oal kyl, { err]hal oal koxy, aryloxy or aryl  err]al koxy

whereby the aryl is optionally substituted by hal ogen or

Cerr]al kyl, Cerr]al kynyloxy or Cerr]al kenyl oxy. 4. A compound of

formila (1) a&Gobgivlg ¥9, G,f,wrs ;Latwg 3s WhakfirueftlyP CH, CR prl.ﬂxeko gdenyl
pyri dyl - N-oxi de or thieny . A'conpound of formula (I) accordlng to
Clainms 1-4 wherein Waw]aM\Mmﬂ are N; Werr] is Nor CH
and Wevd lisi s @] edstyjgen, sulfury cORPQURCEDorfasoyla; (1) according to
Claim1l wherein ring Ais phenyl or pyridyl; R is a carboxyl
group in the formof a free acid or salt; carbanoyl; COOR[err]"

wherein R erZ]"isis @ 8rrgmpPlayémbered(byidgen|ckwpriised of elements salected
CONR['err] "Rlerr] " V"fﬁ'&ﬁ'&thyhene,RLtﬂ{srt]i uted bl @iyibad KYbr=2Tb08;)=,
(err]al kylam no, ani|ino al

-C(0)-, -NH-, -N=, oxygen and -S(0)p~-

R; and R3 each is independently hydrogen, halogen, C;_galkyl,
C;-salkenyl, C,_salkynyl, C,_galkoxy, C,.salkenyloxy,
C,.salkynyloxy, C,.galkylthio, C,_galkenylthio or
Cy-salkynylthio, each of which may in turn be substituted by .
1 to 6 halogen atoms; Ci_gcycloalkyl, a 5- or 6-membered
heterocycloC; _galkoxy, aryloxy, arylC;._galkoxy or
arylC;._galkylthio each of which may be substituted by 1 to 3
substituents selected from halogen, C;.jalkyl,
C,-.ghaloalkyl, C;_salkoxy, C;._ghaloalkoxy, nitro, cyano,
C;-salkylthio, C,_jzacyl, amino or substituted amino;
aminoxy, substituted aminoxy; iminoxy; substituted iminoxy;
amido; substitﬁted amidoé C;-salkylsulfonylmethyl; cyano;
nitro; or -C(0)-Y,, wherein Y, is hydrogen, C,_salkyl,
C,-salkoxy, hydroxy or unsubstituted or substituted phenyl;

R; is hydrogen, C;i.salkyl, C;_shaloalkyl, C,.salkoxyalkyl,
Ci-salkoxy, arylC,_salkoxy, unsubstituted or substituted
aryl, unsubstituted or substituted arylC,.galkyl;

R, is as defined for Y; except for hydrogen;

X and Y each is independently hydrogen, hydroxy, halogen, cyano,
C;-salkyl, C;_galkoxy, C,.salkoxycarbonyl,
C,-galkoxycarbonyloxy, hydroxyC,.galkyl, C,_ghaloalkyl,
C,-gacyl, C,_gacyloxy, carbamoyl, carbamoyloxy,
C1_.a1kylthio,'C1_.a1ky1sulfiny1, C;-galkylsulfonyl or
Ci-salkylsulfonyloxy; aryl, aryloxy, arylS(0);,



- 81 - ~~penzyts ~hatobenzyl, C[err]al kyI benzyl

d err]al koxybenzy hyis Stieet Has B RW;@ hal ophenyl, Cer
C err] al koxyphenyl ; e hydrogen or C[err] aI kyI | | “"I"I“I
Y[err] and Y[err] m HH Hmly hydrogen or hal ogen '
Werr] are N, W Werr] is CRlerr] wherein R[err S

d err]al koxy; Rl err] IS C[err]al Koxy: . X |S(Q¥gr%>3y
d err] al koxycarbonyl oxy or taken with Y Is =0; Y I'S hydrogen or taken
with Yis =0; or X and R together forma bridge having the fornmula

- C(0) 0-° Wnertéi[ n | arylcl H!ﬂcy(larél@ﬁ&l b'aik&iylt,aﬁfﬁd:ltpatmylm Y i's hydrogen
or err]acyl.o er,bi ci da Qsi tion conprisin
herbicidally effect PFVAQS“XP**MW' go’%b‘t?ﬂ fmff)"}rﬁu"% npfthté’ég‘?di ng to
Clains 1-6. 8. A b)etlhctd 3 csubstiﬂnants rsglemdsfmdm balogenprd;sesllanipl yi ng
D R
preparing a corrpoun§1afalk thipa Qzl-)!a'éx:]doﬁmwg F'&’Stit“@daﬂfmnl? ebnpri si ng

a) when X and R comphgirhkp feprBiéhtdLd Qisho-NG, omoaq; sleLeRe®R i, P or claiml
and Y is hydrogen, cyano, arylthio, aryI Sulfi nyl aryl sul fonyl,

reactl ng a conpound of fornula I
X and R together may form a bridge having the formula -C(0)-0-,

-C{0)~-S or -C(0)-NR;- wherein the carbonyl is attached to
A;

P is 0, 1 or 2;

X,, X, and X, are independently hydrogen, hydroxy, C,.galkoxy,
C;-galkylthio, hydroxyC,.salkyl or hydroxybenzyl whereby at
least one of X;, X; and X3 is other than hydrogen; or

X; is hydrogen and X, and X; together form a 4- or S5-membered
bridge comprising elements selected from -0(CH;),.-0-,
~-0C(0)(CH2)n0- and -S(CH;)pn'S-;

R;2 is hydrogen or C;_gsalkyl;

R;3 and R;, are independently hydrogen, C;_salkyl or halogen;

m is 1 or 2;

-~~~ n 1is 0, 1 o0or 2; and
n’ is 2 or 3;
with the proviso that vhen R is carboxyl in free ester or salt form

and X and Y together are =0 one of rings A and B contains a hetero
atom.



[err] wherein ri ng A Yﬁr‘l Y[err] and Y[err] aremas defined in

claim1l, Y rep ﬂkséhe cyano, arylthio, ary
aryl sul fonyl and Z[err ygen, sulfur or NR[er [I Hﬂl m rl"j
- 82- is as defined | a conpound of forrrul

meH1WethWethWeH] Werr] and R err] measdﬂlmdlndawnl
and R err] represents nethyl suI fonyl or 8$tal-ogen to obt gase 1B8-0676r espondi ng

conmpound of forrmula Ip
2. A compound of formula (I) according to Claim 1 wherein
R 1is a carboxyl group which may be in the form of the free acid
or in ester or salt form, a carbamoyl group or a mono- or
di-substituted carbamoyl group; or
X and R together form a bridge having the formula -C(0)-0-,
' vherein the carbonyl is attached to A; and
Y:, Y, and Y; are attached to carbon atoms and are independently
° hydrogen, C,_galkyl, C;.salkoxy, halogen, C;_salkylthio,
arylthio or arylC,_salkoxy whereby the aryl is optionally
substituted by a halogen, C,_salkenyloxy or C,.salkynyloxy.

3. A compound of formula (I) according to Claims 1 to 2 wherein

X and Y each is independently hydrogen, hydroxy, cyano,
Ci.salkoxy, C,.sacyloxy, halogen, C;.sgalkylthio,
C; -gsalkoxycarbonyloxy, aryl or arylthio optionally substituted
by one or more halogen, C;.jalkoxy or C;_shaloalkoxy or
together =0 or =NH; and

R; and Ry each is independently halogen, C;_salkoxy, C;.galkyl,
C,-ehaloalkyl, C,._ghaloalkoxy, aryloxy or arylC;._galkoxy
whereby the aryl is optionally substituted by halogen or
Ci-4alkyl, C,_galkynyloxy or C,_galkenyloxy.

4. A compound of formula (I) according to Claims 1 to 3 wherein A is
pyridyl, phenyl, pyridyl-N-oxide or thienyl.

5. A compound of formula (I) according to Claims 1-4 wherein
V; and ¥V, are N;
W; is N or CH; and
V3 is CR;.

6. A compound of formula (I) according to Claim 1 ﬁherein

ring A is phenyl or pyridyl;

R is a carboxyl group in the form of a free acid or salt;
carbamoyl; COORs" wherein Rs" is C;.salkyl or C,.salkenyl;
or CONR,"Ry" wherein

R," is Cy.312alkyl, amino, C;.galkylamino, anilino, haloanilino,



[err] b) treati nmgﬁmm lacfe@rrrul a |p wherein Y' represents cyano

or arylsul fonyl and Z[ s oxygen and the other nbol s are as
defined in claimil; mll “lllﬂmlwﬂ olysis to give a corre 'ﬁmjuwb mm’m
of formula | wherein R

bridge and Y is hydr ox
of fornula | wherein X and Y together form =0; (1) 'vith an ani'noto*
gi ve a correspondi ng conpound of formuigd + wherein RGasealB3¥pé¥édnal |y
substituted carbanmoyl group and X and Y together form =0; (i) with
a group [err] wherein Mis an al kali netal
and Rlerr] is hydrogerzyd, IBilobepziilicyfs- sadkylhieneylr Eorcaddpurhtngyl compound
wherein R and X for ghanr hgﬁfphﬂﬁﬁl Yc1 S1RY fHeRY1 Wr @{eraﬁlcé*m&){ 1; ©)
hydrol yzi ng a conpound of fornu @% rein -represents hy ogen,
Z[err] repr esenks” dRyhedroga °Lrh81 K¥lisynbol s are as defined in claim1

to give a corrpomppl Y9f add Yguisse una&rmeermﬁl hydrogen arbhadogesir oup opti onal | y
in salt form Xw ngroqennand S

83 -
WV, is CH;
Vs is CR; vherein Ry is C;_salkoxy;

Ry is C;._salkoxy;

X is hydroxyl or C;._salkoxycarbonyloxy or taken with Y is =0;

Y is hydrogen or taken with Y is =0; or

X and R together form a bridge having the formula -C(0)0- wherein
the carbonyl is attached to A, and Y is hydrogen or
C;-sacyloxy.

7. A herbicidal composition comprising an herbicidally effective
amount of a compound of formula (I) according to Claims 1-6.

8. A method for combatting weeds which comprises applying thereto or
to a locus thereof an herbicidally effective amount of a compound
of formula (I) according to Claims 1-6.

9. A process for preparing a compound of formula (I) according to
Claim 1 comprising

a) vhen X and R combine to form a bridging group as defined in
claim 1 and Y is hydrogen, cyano, arylthio, arylsulfinyl or
arylsulfonyl, reacting a compound of formula II

% o _
ﬁ:
Yz z—l .
. 73 ' (m

vherein ring A, Y,, Y, and Y; are as defined in claim 1, Y’
represents hydrogen, cyano, arylthio, arylsulfinyl or
arylsulfonyl and Z,; represents oxygen, sulfur or NR; wherein R;



hydr oxy; ring opepl ound of formula I p wherein Y represents

hydr oxy, Z[err] repr the ot her synbols are
al wherein Ris a carb 'T .lmﬂmn“m
toget her are =0; e) es erl

claiml to give a co
optionally in salt for

compound of formula I wherein R |s a carboxyl group optionally in salt form
and X and Y are=0 and the other synbols & e as defi nedCase 3B30676 to gi ve
the correspondi ng compound wherein Ris a carboxyl group in ester form f)
hal ogenating a conpound of formula Ip wherein Y represents hydroxy,

Z[err] ‘is as deflisnedi defiiprdr dnglagndl t he other synbols are as defined in
claim1l to-give.dtkdRempdundl of Fobmlla fImherein X and R together forma
bridging group and Y' is halogen; g) reacting a conpound of fornula Ip
wherein Z[err] is oxygen, Y is halogen and the other synbols are as
defined in claim1 with a group R[err] errd‘ and a group HCR[err] wherein
Rlerr] represents Cferr]alkyl, r]a -;g aryl and I s as defined
inclaiml to give the correspond gd wherein e? is NRerr] and
Y' is (Jerr]al koxy, aryloxy or C[err]aoy# ;h) oxidizing a conpound of
formila Ip wherein Y' represents hydr ogen, Z[err] Is as defined in part a)
and the other synbols are as defined in claim1l to give the correspondi ng
conpound wherein Y' represents hydroxy; i) reacting a conpound of formula
|V vherein ¥, W, W3, W, and R; are as defined in claim 1 and R,;

represents methylsulfonyl or halogen to obtain the corresponding
compound of formula Ip

(Ip)

b) treating a compound of formula Ip wherein Y’ represents cyano
or arylsulfonyl and 2; represents oxygen and the other symbols
are as defined in claim 1;

(1) by hydrolysis to give a corresponding compound of
formula I wherein R and X form a bridge and Y is hydroxy or a
compound of formula I wherein X and Y together form =0;

(ii) with an amino to give a corresponding compound of
formula I wherein R is an optionally substituted carbamoyl group
and X and'Y together form =0;

(iii) with a group

MOR; >
wherein M is an alkali metal and R,, is hydrogen or C,_zalkyl, to
give a corresponding compound wherein R and X form a bridge and Y
is hydroxy or C,.galkoxy;

¢) hydrolyzing a compound of formula Ip wherein Y’ represents
hydrogen, Z, represents oxygen and the other symbols are as
defined in claim 1 to give a compound of formula I vherein R is a
carboxyl group optionally in salt form, X is hydrogen and Y is



[err] . - 84 - wth a conpound“of
formula V This Sheet Has Been Replaced ;

produce a conpound of [M’“ I}Il{m” Y[err}mg:ngi ?([;Lp?dlmmﬂli"mliliﬂ

Werr], Werr], Werr]
claiml1 and X' and Y" are hydrogen and Rlerr] is (Jerr]alkyl, ) nono- or
di - hal ogenating a conpound of formula lgswherein X' anghef' 194 @6ty dr ogen and
the other synbols are as defined in part i) to produce the corresponding
conmpound of formula I g wherein one or both of X' and Y" are hal ogen; k)
oxi di zing a comppawykypf formula Iq wherein X' and Y" are both

d) ring opening a compound of formula Ip wherein Y’ represents
hydroxy, Z; represents oxygen and the other symbols are as
defined in claim 1 to give a compound of formula I wherein R is a
carboxyl group optionally in salt form and X and Y together are
=03

e) esterifying a compound of formula I wherein R is a carboxyl
group optionally in salt form and X and Y are =0 and the other
symbols are as defined in claim 1 to give the correspbnding
compound wherein R is a carboxyl group in ester form;

f) halogenating a compound of formula Ip wvherein Y’ repiesents
hydroxy, 2; is as defined in part a) and the other symbols are as
defined in claim 1 to give a compound of formula I wherein X and
R together form a bridging group and Y’ is halogen;

g) reacting a compound of formula Ip wherein 2; is oxygen, Y’ is
halogen and the other symbols are as defined in claim 1 with a
group R,NH, and a group HOR,; wherein R;; represents C;._galkyl,
Cy-sacyl or aryl and R; is as defined in claim 1 to give the
corresponding compound wherein 2, is NRZ and Y’ is C;_galkoxy,
aryloxy or C,_sacyloxy;

h) oxidizing a compound of formula Ip wherein Y’ represents
hydrogen, Z; is as defined in part a) and the other symbols are
oo as defined in claim 1 to give the corresponding compound wherein

'Y’ represents hydroxy;

i) reacting a compound of formila IV

(Iv)




hydrogen or X' is hal ogen and Y™ i's fiydrogen and the other synbol's are as
defined in claim1l tGhipSieetiaeBdehReplaeéd’ €SPONdi Nng conpound wherei.n X' and Y"

t oget her represent =0 {4 nts hydrogen and the 0 Im ; _
hydroxy; 1) al kyl ati rlmaﬂﬂwﬂmﬂmﬁf formula I g wherein ><” ummnﬂﬂmﬁm
hydrogen and Y" repres and the other synbols ate %s 'detinéd tn
claim1l to produce the correspondi ng conpound wherein X' represents

Cerr]al kyl and Y" represents hydrogen;8 m i ntroduci ﬁgseal 'eq6r7fal koxy or
Cerr]al kylthio group into a conpound of fornmula Ig wherein X' represents
hal ogen, Y" represents hydr.o and the other synbols are as defined in
claiml to pro&ﬁ?g TH@“@%FPegggﬁa? gonpoundgwherein X' represents

Cerr]al koxy or (Jerr]Jalkylthio and Y' rgpr dnts hydr ogen;

- 85 - n) acylating a conpound of for | g whérein X' represents
hydroxy, Y represents hydrogen and the o ﬁg nbols are as defined in
claim1l to produce the correspondi ng co erein X' reprédénts acyl oxy
and Y" represents hydrogen; 0) reactind4 ‘@onpound of fornula Ip wherein

Z[err] is oxygen, e otIher synbols are as defined in

Y'.is hydrogen apd th
claim 1 with a §rBEqfuUsee? r?ﬂf-f?'ﬂ’grf EPMa I& err] is (a) hydrogen, hal ogen;
(0) alkyl, : bt R oyre gne R

W
\c/—.<}8\ \q (19)
V3
3

;4f,2

wvherein ring A, R, R;, Wy, W;, V3, W, Y1, Y, and Y; are as

2
Y

defined in claim 1 and X" and Y" are hydrogen and R,; is.
C1 _3a1kyl,

j) mono- or di-halogenating a compound of formula Iq wherein X"
and Y" are hydrogen and the other symbols are as defined in part
i) to produce the corresponding compound of formula Iq wherein
one or both of X" and ¥Y" are halogen;

k) oxidizing a compound of formula Iq wherein X" and Y" are both
hydrogen or X" is halogen and Y" is hydrogen and the other
symbols are as defined in claim 1 to produce the corresponding
compound wherein X" and Y" together represent =0 or one
represents - hydrogen and the other represents hydroxy;

1) alkylating a compound of formula Iq wherein X" represents
hydrogen and Y" represents hydrogen and the other symbols are as
defined in claim 1 to produce the corresponding compound wherein
X" represents C;_galkyl and Y" represents hydrogen;

m) introducing a C;.galkoxy or C;_salkylthio group into a
compound of formula Iq wherein X" represents halogén, ™
represents hydrqgen and the other symbols are as defined in claim
1 to produce the corresponding compound wherein X" represents
Ci-salkoxy or C;.galkylthio and Y" represents hydrogen;



al kenyl , al kynyl koxi alkox éikoxy, al kenyl oxy, alkynylox

al kyl S( O) [err], alk e?-lr ]kérilyﬁ( CD)eggF]rz)f alhlkzlhj&ﬂ“ﬂm E'IFMH' |“|

al ken IS(C»[err]aIky
subst?/t uted by 1 to and each of which may b

t he adj acent nitrogen at om Vi a al kyl; L@ acyl, acyl al gxde 19?466‘78%

acyl oxyal kyl ; (d) cycl oal kyl, cycloalkylalkyl, het erocycl yl ,

het er ocycl oal kyl , heterocycl oal koxy, aryl, aral kyl, aryloxy, ar al koxy,
arylS(O[err], aralkylS(Oferr] or aryI S(O)[err] al kyI each of which is

snsubst 1 ut e ofy TRy BRn3Upalibbl et oBYeckak o 3o iheleipnt s scl scted from
al kenyl oxy, al kW&(y Y zphadssncy Mr@genahkdartylleSQm)e[resyn]holsrare as

I
) S5 et g e A Ll g ¢

hal ogen at ons; %n&egmef’tﬁma'&oxwaﬁo?f" Zepresents mydregenst i t ut ed ami no,
am nosul f onyl , an1noa|ky| or substituted am noal kyl; (e) am no, substituted
am no, am do, L$st|t ed am do, n|n sulfo%w’ cyano, nitro, or

C(CHR[err]')[er}) Teac )?[%W“Pf““ & S ctosmyl §[ P ihereia %y dsogergen oVerisal kyl |
| over al koxy orh;@rdgaxyandnﬂmothen syﬂbou are Qs &ﬁrnddpm %191!11 3 QLtre a2nd

Co Ia | wherein R

s Tonosubst ¢ SYP R RAreih o 8, 0 Bed iR Paleeuin, BhyALISY)

sul fonyl at i ng, %Jé‘lebahnyﬂbxnﬁgalmm,aalhm@lkms baa]lldenxyd:at,l alkyaytempound of

formula | p whergigig{e@)." hllén?%é’ﬁﬁe’oxyalkfnﬁ%(% aiQ}gilSI(B? acffkry} r symbol's

?gg ?S defined ;fieg;fg(O)palkyl, alkynylS(0)palkyl, each of which may in turn

: be substituted by 1 to 6 halogen atoms and each of which may be
attached to the adjacent nitrogen atom via alkyl; (c) acyl,
- acylalkyl, acyloxy, acyloxyalkyl; (d) cycloalkyl,
cycloalkylalkyl, heterocyeclyl, heterocycloalkyl,
_ heterocycloalkoxy, aryl, aralkyl, aryloxy, aralkoxy, aryls(0),,
aralkylS(0), or aryls(0)palkyl, each of vhich is unsubstituted or
may be substituted by 1 to 3 substituents selected from (i)
halogen; (ii) alkyl, alkenyl, alkynyl, alkoxy,'alkoxyalkoxy,
alkenyloxy, alkynyloxy, alkylS(0),, alkenylS(0),, or
alkynylS(0),, alkylsS(0)palkyl, alkenylS(0),alkyl or
alkynylS(0)p,alkyl, each of which may in turn be substituted by 1
to 6 halogen atoms; and (iii) nitro, cyano, acyl, amino,
substituted amino, aminosulfonyl, aminoalkyl or substituted
aminoalkyl; (e) amino, substituted amino, amido, substituted
amido, aminosulfonyl, cyano, nitro, or -(CHR; " )n’’"-C(0)Y,’,
o vherein Y,’ is hydrogen, lower alkyl, lower alkoxy or hydroxy and

n’’* is 0, 1, 2 or 3 and p is 0, 1 or 2 and Ry’ is as defined for
Y,; to give a compound of formula I wherein R is monosubstituted
carbamoyl, X is hydrogen and Y is hydroxy;

p) sulfonylating, carbamoylating, acylating or carbalkoxylating a
compound of formula Ip wherein Z, is oxygen, Y’ is hydroxy and
the other symbols are as defined in claim 1 to produce the



correspondl ng conpound of f oy 4R and X forma - -C(O-0 bridge

and Y represents sul fonyl oxy C[err] cyl oxy o

([ err] al koxycar bonyl oxy; mnjn h‘pound of forrml EIHW!HM"I"'",
Z[err] is oXygen, Y is halo er synbols are

claim1 with a group R¥rr]Rerr]NH wherein Rlerr] is as defined in part 0)

and Rlerr] is as defined for Rlerr] ta ggve a compouncea@h {33 o1¢ | Wherein
Ris di substltut§ed carbanoyl, and X and Z together represent =0, and

recovering any conpound wherein Ris a carboxyl or thiocarboxyl group in
free formor incexdespofding) compoay o€ ofgraubsl WhRérdin R dnd Xafideaxy! in free

formor in salt é(ﬁ}nb ‘bridge and Y represents sulfonyloxy, carbamoyloxy,
Ci-sacyloxy or C;.sgalkoxycarbonyloxy;

q) reacting a compound of formula Ip wherein Z; is oxygen, Y’ is
halogen and the other symbols are as defined in claim 1 with a
group R;RyNH wherein R; is as defined in part o) and Ry is as
defined for Ry to give a compound of formula I wherein R is
disubstituted carbamoyl, and X and Z together represent =0;

and recovering any compound wherein R is a carboxyl or
thiocarboxyl group in free form or in ester form and any compound
wherein R is carboxyl in free form or in salt form. '

e



