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group, This invention rel a o fungi ci com Rl err] and
Rlerr], together wi thrmuhup&sﬁmawes and)thp@lgctthgr@fcfmﬂungm@e&s an
active ingredientWe af TAE orﬂmmrcstubmvmmmed O#n anisu@StlpluHfree sub8uted amino a
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met hods for whetdethn mRitkedrly wirich Rlierte be pare: an RCO—e@nBaStQm cpup [vhere K urvg

di seases. ol follom spﬁﬁ;"’_ﬂ“ﬁ%‘m inpgod by g ngs‘Ebémt‘ﬁ‘é% W@ﬁ‘f‘?%hwcﬁ%\/l de

a  hal ogen, This invention rclates to Fungicidal com- 4Q, ng and R %kgt'h&' wal th@%ﬂ&@xﬁ'l@ on
conpri si ng adoaposhiofsi wetaining aus Sanbadivd ih@dicrdr atbat UG lat siibeiutély df a@ebdidied 35
i ngredient a pymwf'mdﬁ@ deevativeattp view (fyrimidine ﬁ) enslido gime evllickl imap spritajn four or

dcnv processes for making new re additional heterocyclic atd and
carbon atom :Qﬁj’“&f ribatives and to methods for whercin R; and R,, arc: of*the

pyrimdine ri ngc@dbadid’gl’;ﬂdd:g |ﬂm§d1 discases. hydrogen, :

O or S- atorPt hefkcerrding to thc invention we provide a . halogen, @
0! m r n activ, a substituted or unsubstituted hydrocarbon

het erocycli c- Suﬁgfc gi‘if?a) Pc %caflg‘a;tgrsea'q of th§5 group bonded directly to a carbon atom

a nitro group, formula:— of the pyrimidine ring or tBdugh an

O— or S— atom thereto,
' a heterocyclic-substituted alkyl radical, 45
"mr‘ a nitro group,

azophenyl group,

an azophenyl group,

\/ an alkylsulphonyl group,
' ”, Ay ~or Ry and R, together form a substituted
. or unsubstituted alkylene or alkenylene bridg- 50
20 or ether thereof ing group;
and wherein X is an atom of oxygen or sul-
wherein R, and R, are: phur; and a carrier for the active ingredient
hydrogen, comprising a solid diluent, or a liquid diluent
a substituted or unsubstituted hydrocarbon, containing a surface active agent. 55
a heterocyclic ring, Preferred fungicidal compositions accord-

25 a benzylidine-imino group, ing to the invention comprising as an active
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an al kyl sul phonyl group, or
Rlerr] and R err] together forma substituted

or unsubstituted al kyl ene or al kenyl ene bridg- 50 20

or ether thereof 1ng group;

and wherein X is an atom of oxygen or sul - wherein R err] and R err]
ar.e: phur; and a carrier for the active ingredient

hydroge 1.182.584 conprising a solid diluenf, or a
i qui d—gH—Heﬂ-t——————a—S-H-b-S{—F-F—H-l—ed—GHJ-H—SH-b-S-H—HH— ed—hydrecar-bor; —

~ cont ai ni mngrediens ur fradmidige t devieatisgg@htthe 53R, is hydrogen, dalbpon, @lkgle pehylatkyhi ng

 Pref er r AT ci daI conpositions acé ?“y‘q/;‘;‘;n]onkgéycm ‘?é’@ y(':l‘ﬁ’é’d’i“mé i mi no

group, g to the invent Lélmag Hehyll Gph
[Price 5s. (d] . r' 2 alkyl-substituted phcnylthlo, -1lkylsulphonyl 1 182, 5845
2 i ngr edi ent aphqaﬁia‘k)g@nnﬁkﬂ-d@r|1\Pb?tsp‘36§m€¥fi t he

Rlerr] is hydrogen, iﬂﬁ ogen, al kyl, )?)thcr rogmgr[ﬂéﬁﬁcnc or

MO e R a e

al kenyl , al koxyal kyl , Flydroxyhal oal kyikenymc bifiging group; 60
. phenyl azo, rmnocycl [ C het emaay@&of C X tsen atom of oxygen or sulphur 10

stitutcd aI k | en phe b E}a i hydrege > Sfmi{l:kyl | f*}cnytl)alky]l

hydr, u st ycar onyl-alkyl, alkylcarbpnyi-

al kyl - SuBr 2mdu g'liuec!ly “12 élrk&{” § h{[ﬂﬁzf Jaminoalkyl, alkyllhlmlkys]

phenyl alk ':1 LR ubsti@le Wryhor fal quﬂu -$Ubﬂi xiyil fhd a carricr for the active in- 65

phenyl al &' | qlk@?cwmonygd&tgn@lu arypr un-  gredient compnsmg a sofhd dilucnt or a liquid 15
, stl taiging a surfacc active agent,

Rl er r]l pg[tqgqur on ﬁi&} ‘bﬁgmnny;, aldw{::teﬁ\%:nl&n also provides a fungicidal

al ken :QH: < bsmutcd l composition c‘mpnsm as an active ingredient

or et hermt ﬁlt’aﬁ,&fr R Yo R. &pctik c 0XY @@iimidinc SUdciodtive of the gencral 70
. Rlerr], a@c@ycﬁi@gmnfonhydrlmxspaskkwlrmg piemyltal kyl, 5 wherein Rlerr] is 20

ro;

. al kyl ca alkyl, aralldfi, At Q ;{, ar al kyI *»s hydrogen, al kyl,
al kyI adkoajai«y amrmcy 1datidy], nit@) kxylazoEn oal kyl or | kenyl , unsubstituted
—aryl or w;hc@tocy«:%ﬁ IW}"C o aflk Nt: and a carri for the active in- 65 25
or @ kﬁ?{&’g&flﬁﬂ 3‘? lgliﬂo %ryl, un- gfedMent conprising a solid
. diluent ggylsalp dngulagh x i asuda fal dr towtfgeiel %C@HI phur-free substituted am no,
- di | uent Q:rmqh’amrmamgaewsm foncle ®otq me agent hydtdden, GKAND phenyBiiky | car bonyl
~ hal o- al kg tfaﬁyrgg;gmﬁmm‘a iRty i 3 41 o Ry| s»oh szn,détyl,aurfsum'gucd dal 75 30
het er e yghirC, CYel'i ESUDSTH' ubiplen aligl [f‘““’ E btdonpri si ng as
| an act | ve Mdﬁgp;eﬁhuaﬂy thc mvcﬁx&hh:mmyd 3 Qltedhid, ] cyshit! aflyfedrbangit °q§f§%’[:er with the

1CWPS|“\P isingyfs an F‘Wgc aeyler al:tcron%g’g) substi@td{l ac;em at om form
' a het er ?ntg\tma{x gﬁfém‘ Yaé}"c o carbamoyl; or

may cont ai n one or nore Mm ng‘@j‘hc C“r‘:nﬁlﬁgﬁ ‘iﬁ&'}i&‘m c atoms

i hydrogge n&t'ﬁl’c@zc oo KO0 g'tl{”t’ai,#q‘m“a | kenyl , al koxy ar bonyl - al kyl ,

Rperr) and Rierr] arg hydrogen, &l&nnoraﬁé’m nal FURCRICHIE ator;KENY |
al kyl t hi oal kyl , aI Bxyal kyl, hydr dByih&jdoegeds ylkyl, phdnyicor a&yl}HmﬁZO or
het erggyclic al kyl '

al B
h may contain %“ N-hydrogcn, ha[ngcn ﬁ(u]b chny}jt ¢4 or

- substituted aryl or \h alkyl, alkenyl, alkoxyalkyl, hydroxyhaloalkyl 35
a 20 aryloxy or afylthio, azophenyl an a’L)k)g koaprisuberited by a nitrogen-con-

- a al vl sul phonyl; and X is an at 2100(9 géntcrocm]merr@ncnl or Or
sul phur ; &nci‘nadqcar injbge, Qlikyt Bie pieeful v {Sr‘gli,k;;m or E%[.g, i i s hydrogef? al kyl or

phenyl al iyl ; drog &Rl 1Py g a solid
~dilue r“d’yd“’g“” 1' > alkgnyl, I‘%O rafkrt- ogenbonﬂblk;ﬂ ;imlkﬂwgtsﬁlkyﬂ ubed\lgnr 75

| | qUI % sdl)J tar w;ﬂ p yélw:r a F‘F&]I _for &Ickéf*ﬂlc f

al koxycad‘yhfgﬂydlky& -t hHlR ;[ bonﬁgé}l (gl:lcut:lrcxlt“c&‘;:?z:ﬁ\r::lng zuslgace(illulcvr::t’a ent, 2 liqu
- phenyl, rumcrb@mammt; ed(’@fi)cm,lllphmltycfm’ ee Patldidy prgcferrcd com El&%SQ@dbEd—CUl arly the

i nvent Pi 198 mgamdle inykritigh camrpoieps lap agiveiny | -
f ungi % CE'i‘ uﬁﬁl d%ﬁﬂgg rﬁv:mbcrcdt galgiﬁp:{cg ér}das Uicil} aCfI puimiding kcy;{watwe of the 100

het er ocydelanﬁmsubﬁrtu«tdtﬁhamsulphoa1 dup; Of

Rl and R, together with the adjacent nitro-
45 gen atom form a heterocyclic ring which may

contain onc or morc additional heterocyclic
atoms, or form a guanidino, N-halophenyl-
guanidino or benzylidine-hydrazino group.
R, is hydrogen, halogen, alkyl, alkylthio- -. "

50 alkyl, or unsubstituted or halo- or alkoxy-sub-
stituted phenyl;
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0,

ingredient a pyrimdine derivative of the carbanoyl; or

80 general formla: R[err] and R err]

together with the adjacent nitro- ) o , _ R

gen forma heterocyclic ring which may con- tain

one or nore additional heterocyclic atons;

‘Rl err] is hydrogen, alkyl, phenyl or al kyI thio- 30 [err]

85 - Rlerr] is hydrogen,
2 halogen, aPkyl. phenyl - . 1,182,584 3

al kyl, al kegyha c@bk@X¥a| kidein RY dhPRY BRI 0al kyl "

an al kyI grmwo@mhsrbwdrutkelcgr&mps,a: Rj énd®gen- cqQn- X " .

t ai ni ng non ¢fllé"th gheradiaseny |n€§f°zfadﬁ @, or wher ei n:

%ﬁ'kyl sul ppo cterocyclic ring; Rq is a lower alkyl gQm R[ er sinds for
R, 1 A [ N 2
hydr ogen, J LEK .psfﬁbfé“r(ff/t?'kygix?roffﬁ“y gm%'.’doxygen){ful phir;  _Jalkyl
Rlerr] is ahygicofperhc activy d%ylbnsmgal kyl R err] S hy'drogen

al kyl , aI keny olid dilycpy, or ali luc“é&? I K di al.ky am no- gl kyl, or
i) Sy l,,a,rrwgms%m%‘r e il S o o
carrier fgr tlom @rcaiaichdé@ gedlips cont'unﬁig 1u se, mpSithld{) ur- ree substr tuted
am no, grede énrtrbqn@rqmsr sing a_solid dil ueﬁpqcxﬁorpymlldm Weripatigs of the iy affp,

al kyl car bony] Fspecplly gisfer arc thgse ‘GP‘I“’B fch by bepiite active
Boont il R ,a?’}“"’ e B i gﬂ?s‘:ﬁpi e o
pr ef erred Cmmsmxtdrd)ﬁﬁhyﬁﬁk&gf}%;mups,R risad imidireeayd @l Kables 1RANd hydrc roup
sub- ing tcglkryge qliﬁmérgrqumlorgr?m froe lay ame am:tquvearrom 04f) ands it er}!\%gg% y4%a 6-
a
7gr;rrbered het’ eTHEY EPTE RY &rigan atgp of prypan g@g i qi@ 1@?5&3}‘%\ t he
tl

n- cont ajyni Nghd & AnGeH als ¥iehu@aR! &Mbosmﬁrﬁr b in TOY) ﬁrd 111 correspond to
100 or avhorcihrie gulrsigrtdidned appyeimydigul By numow In allohree of these R er r ]

y i
and R err] t At e“ls nedh int 4n of thicapseseskiogni Tables mqlgng et}:c)?r]:c rlrﬁg ints §0

het er ocycl i th 5 hw&ﬁ& the g oggm;(rll: is (bp) are cxprcsse ntxgé St ain one

or nore agdiahl QRA ra;ramszryc rhl 1, alke or AQrm a gu

N- hal ophenyIa1koxycarbog!ddkul,ohilmmarbnnylhikyi,zgllkyi-d| ne- Rydr aZi no gr ou Rlerr] is

hydrogen, harggey 0‘33.5{3‘21‘”“% ng 0- 50 al ky unsubstr d or hal o- or
¥rmr érivatives’ are, for con-

al koxy- sub- venjences réflrd t i%ﬂ t the present

24, 182, 58439 specification and claims _ as having the br an et her t Rer eof ,

wherei n R eferulapd Rlerr] are FORM}ILAI hydr F@EMWEA Tower al Kyl

groups, or Rlerr] and R &rr] (Table 1) [ er r§able ID t oget her
I I

—
""_

with the adjacent nitr it om f orm a heyer@gyfhdifcaionNthe Rinefidg o 55 | Over
il Kyl S D group; R epyrijnidire ring lioweiollasiar  or aI kenyl
group; and X is an at omypf oxygen or sul phur; and a
carrier for the acti ve./rnbr.edr ent conprising a soli |l uent, or a liquid
di l uent contai n- 60 : ing a V\ettln@nt. by the terns
gs | ower and vikke Xriesaipliur i ddVehgeh.0OThd Son-0 be under - 10

al kyl " ang "prénderho ¢V ogfr ‘exijt withhfautomerisci f fcmay bcsmmldthasthe fc hndc-rmgsit he

taut oneri® FETHESS lowipgy P& i nt end¥®® B SAH¥REONt aining from | such
conpounds. to 8 carbon atons. Speci fic pyrimdine
gslerivatives of the in- 40 Especially preferred conpositions are those
venti on whi ch have been found to be particu- n- 65

conpri sing conpounds wherein in the struc- Jlarly useful are listed in
Tables | to IIl id 15 tural fornmula in the preceding
opar agraph, Rerr], below In Table | are |listed hydroxy-

100




Rlerr] and Rlerr] are nethyl or ethyl groups; Rerr] is an pyrimdines and
in Tables Il and |11l there al kyl or al kenyl group containing from 1 to
are set out various 0O- and S- etherified 45 _ . S
carbon atoms; and X is an atom of oxygen  pyrim di ne derivatives. The
groups NR[err]R err], or sul phur. Rlerr] and
Rervr], in Table |, and additionally the 20 The
invention al so includes conpositions group XRlerr] in Tables Il and |11

correspand to

182384 ein the active ingredient 4is a

pyri mdine Formora I and I below 1T all
derivative as defined in any of the preceding
(mp.) and boiling points 50 Tasre I

the group XH is (

THTee of these
Tabl es nelting points
paragraphs and in which

Derye xv%?m%&r(%ﬁéﬁ&j )d & ﬂ?ﬂ&l??ﬁs ggnti grade.

etherified having an ether group conp 25 an ——E
al kyl, hydroxyal kyl, Teabrgounds mlrl{eer#ydrt; new compounds P
al koxycar bonyl al kyl , al kyl carbonyl al kyl, al kyl - . 1
am n%a I pr alkyl'throal kyl npesidue. The
pyri i ghup€ {derivatives are, f@r con- Physi®Ni ence, *
ref e r gdo.t o] NRwRoughout t he présentR, [Rarr] Charactgrsturs] 75
30 gpegiTica and Clalng hayi-rmg—the .
for ml a: {17 NN “CH, FerfLa | ™2 25 2orvua 1
(Tablle *? —N(CH,), (Table I1) |J CH, nC,H,, m.p. 84° *.
In thig, spec tion the nufgberjng df 55 80 .
[err] k(é}?? pyr il m o¢"ﬂ’e rilng i s atC#hl | ows: P 120° gg
wher @ X 4i s|swfqrpr or oxygen. Thegcom nC.H, p. lopoundg, *]
howey er, also exist wth tautoneric It may be noted that t he 4- jand 6-
pOSi 43 5 | —N(CH,), 35 sfruc®®wes |[of the #@Fhowi ng [fBPH0- tions
are equigal enfny 90 95 cn 100 H 4 . 257° *
1, 182, 584 : : nCith P |
TABLE | 7 —N(CH,), HYDHEXYPYRI M DI NBS (wher ei jm. 238—B3fqul a | i s
0) The conpourlds nmarked * are new corrpounﬁs
*2
8 ‘—‘Nﬂg CH3 ! -CH.@ ’ m.p;
i 271.5—278.5°
| *2;
*9 _ G .CH, nCH, m.p. 149°
*23
. *10 w4 \ CH, nC.H, m.p. 192—195°
\_/ | %25
26
*1} —N(CH,), C.H, H m.p. 140° 7
12 —N(CH,), CH, —~CH, m.p. 174° -
| *28
CH=CH,
*13 I—NH--C.,H,.Br(p) CH, nCH, m.p. 176° 20
*14 _—(N§'I—'C5H“—Co OC=H5 CHS nC‘Hg m.p. 147'—'1500
P
*15 | —NH—C,H,~CH,(p) CH, nC.H, m.p. 185—187° *30
*31
*16 N /S CH, nCH, m.p. 162—164°
*32




Com pound

Physi cal No. NR[err] Rl err] R[err]

Rl err] Characteristics *1_ _—  =-NH.CN.. o e
“CH errT nClerr]H err] mp. 295- 208 *2

-N(CHerr])[err] ' CH err]

nCerr]Herr]

mp. 84[err] *3 -N(CH err])[err]

CHerr]J nClerr]H err] mp. 120 4
-N(€H err])[egr] 1132584CH[e”] 5
nClerr]Herr} A-p—3162 eHferrterri
CH err] nCferr]H e m p. 80 6
-NH err] CH[ er H"lm I (Continued) "y orr | H err] m p.
257[err] *2 Z “NCCH errl )y [err]
CH err] Com- Br mp. 232-233 Physicl
* - . -
2%7. 5.-8278_ EH[ %ﬁ]q NR,R, R, Chlerr] R, M D Characteristics
*2 *P CH[ err] ,
icalnCl ery ] H er f] *17 —N(CH;); m p. 149[ ¢rr]CH, iy m.p. 188—190
actc:nggs <10 CH[ err ]
2050Ge@ [ 1 H er{] mp. 192-195
*25
8426 *1fl NEEH] efrrN§GEbr | O nCHy  CH err] |mp-182°
1207 mp. 140[err] *27 12
-N(CH err])ferr] CH[ err]
102°CH ef r ] *19 | —N(CHJm p. 174[err] 28CH, —CH(CH,), m.p. 181—183°
CH:CH[err] *13 -NH-Clerr]H err] |Br(p) CH err]
nC[err]H[er ] m p— 176 : *29 *14
257°NH J er r ] Hf ered - JO. OChwegsxf H[ &y r ] CH, nC,HgH3 m.p. 139—141°
nClerf]Hert] 147- 150 (p) *15
B2 err]Hlerr]-aH err] (p) CH err]
nJerf]H ery] : m p. 185-187 *30
*31 *[16 *21 /1./ - CHy  QH er€H, m.p. 151°
o (1Hery] 162- 164[ err]
*22 | —NH—CO—NH, CH, nC,H, m.p. 207°
49°
*23 '""'""@ " CH, nC,H, m.p. 185°
92—195°
*25 | —N(nC,H,), " CH,4 nCH, m.p. 145—148°
26 | —NH—NH, CH, nCH, m.p. 201—212°
40°
*27 | —NH—CO—CH, CH, nCH, m.p. 153°
74°
*28 | —NH—CH(CH,), CH, nC,H, m.p. 135—137°
76° ~NH-CH
*29 ' @ CH, nCH, m.p. 76°
17—150°
15—187° *30 NHC,H, CH, nC.H, m.p. 159°
*3]1 —N(CH,), (|3Ha H m.p. 118°
52—164° (I:H2
| *32 | —N(CH,), CH, CH,.CH,.OCH,.CH,— | m.p. 104—105°




5 1,182,584
5
(Conti nued) COM e oo
Physi cal No. NR[err] R err]
R err] Rl err] Characteristics *
SN(CH3) 2 CH err] [err
m p. 188-190 [err] *18 -N(CH3) 2
nCleré]-H err] 1§R,584 82 *19 -N(CH3) 2 6.
CH3 -CH(CH err])[err] mp. 181-183 80
CH3 nClerr]H err] . mp. 139-141[err]
[err] CH3 Tavie I (Commrll1 err]H err]
15H-er+] 222 NE-CO--NH2, :
CH3 Com- nCerr]Herr] mp. 207[err, 49[ 4
*23 P | arg,Lerr] R CHgrrl th?alcatlexrik%er
m n 1R‘R[ Y3 riT P02 1C)R[ ar rj'L 3 4 * gh
- N(nCBZr r | HNECH ), 2 H CHlerr] nCH, nC er il &rr ]
mp. 145-{14 r 26 -NH-NH errl
CH er’%‘r _'%[H%Erf%![ err]H err] CH, "Coffop. 201-'2%?2{45400
*2T1 #35 - NeN@gH err] CH, GHs0,1- m.pli3serr]
mp. 153[ er{\l]H 740 *28 -NH CH(CH err]
CHier?] [N nqerr]Herr]] ©CHs CH,CH1(H: 135} mp7206-267
38 | —N(CH,), CH, CH(OH)CCl, m.p. 221—222°
(with
decomposition)
39 | —N(CH,), H CH(OH)CCI, m.p. 228—229°
‘ {with
decomposition)
*40 | —NH—CH, CH, CH(OH)CCl, m.p. 196°
41 - @ CH, H m.p. 205—207°
*42 | —NH.OH,.CH=CH, CH, nCH, m.p. 165—167°
43 | N(CH,), H NO, m.p. 301°
*44 /_\ CH, CH, m.p. 201°
\_/
*45 - b ‘ {:Csﬂ, H m.p. 174—175°
*46 -4 > CH, CH, m.p. 157°
*47 | —N(CH,), CH, C,H, m.p. 141°
48 | —N(CH,), H H m.p. 175—176°
4 | —NH, CH, n CH,, m.p. 234°
50 —NH, CH, n CoH;, m.p. 236°
51 | —NH, CH, CH, m.p. 304—306°
*52 | N(CH,), nC,H, H m.p. 127°

TABLE

pound

17
]

*20

[ err]

Y[err]

*53

*54

*55

*56

57

*58
*60

61
*62
*63
*64
*65
*66
*67

*68




*29 CH3
nClerr]H err] mp. 76 17-150 35-187[err] *30
NHC[err]Herr] - . .nderr)Herrl oo
“mp. 159[err] *31 -N(CH[err])[err]
CHerr] H -mp. 118[err] 52-164
CHerr]
SCH2 - - *32 -N(CH err])[err]
e« CHerr].CH err].OCCH err].CH err]- 1Msh584104- 105 6 7
—1,182,.584 6
TABLE | (Conti nued) Com “Tasie I (Contmued)
pound pound .
_Physi cal Nogem- |NR[errJRerr] R~ err|]
R grr] pound Characteristics| *33 -N(CH err])[err] | physical
. H N No. NRR, nCferr]Herr] R, m p. R84 *34 | Characteristics
SUSNHNC] er r A ErT] cHerTi e W
> mp. 143[err] 135 -N(CH err])ferr] CHjerr]
. CHierr]-SJerr]H m p.{ 235 37 -NH[ err]
" CH[[err] *53 ST eIV CHy p. | 266#XgH{ err] 38 m.p. 238°
o -N([cH err])[err] \_/ CH err] CH(OH) CCl[err]
mp. 221-p22[erq]
2605 t h *54
_osecionposiftion) 39 -N(CH err])[err] H
(JOH) CC1f efs4] mp. 228 22 rrj °
scide [t i O %{HE; n C,H, m.p. 126
2;*;Iggcorrposi tion)
455 x40 -NH{CH err] CH err]
sitidalyl( [OH) CCLj err] mp. 196[err] il [err]
. CHlerr] | *5 |nNtcHy, @p. 2055207 err] mp. 243° *56
I
—207° *56 N(CH,), I s . m.p. 224—225°
-167° _
ond
57 | N(CH,), CH, < > m.p. 147—150°
*58 | N(CHyp), CH, n CgH,, m.p. 57°
*60 N(CH,), nCeHj, H m.p. 80—81°
-175° 61 NH.NH, . CH, n C;H, m.p. 216—218°
*62 NH.C,Hn CH, n C,H, m.p, 154°
*63 N(CH,), CH, iso C;H, m.p. 150°
*64 N(CH,), H CH,=CH—CH, m.p. 94°
*65 N(CHs)z CH, (CH;),.CH.CH,.CH, m_p_ lslo
176° *66 NH.CO.CF, CH, n C.H, m.p. 128—129°
*67 N(CH,), nC,H, C.H; | m.p. 103—104°
306° *68 | N(CH,), CH, c.Q.- m.p. 210°




*42 -NH. OH err] CH=CH err] CH err] nCerr]Herr]
m p. 165-167 43 N(CH err])[err]
NJ err] mp. 301 57 %44 e
CH err] CH err] mp. 201[err]
*58
*60.
61 *45 [err] nClerr]H err]
mp.- 174475
%62 *63 —idb L182,584 CHerr] 8 oHerr] ¢
mp. 157[err] TabLe I (Continued) *64  *47
-N(CHerr])[err] CH err] Cerr]Herr]
m p. 1£1h§&r] cloma .
*66 4 ound'N( CHerr])[err] H Physcial pCo(-
mp. 1] 75 W66 | NR,R, R, R, Characteristics
*67 49 =NHer SH-er++ A
Clerr]Herr] mp{ 234[err] 50 - NH2 .
CH err] =*9 [NHMcSdmger]lHerr] [m DGH,236 Sl ¢ NH2 m.p. 156° !
CHerr] |, CH err] m{p. 309 %06 * 68
*52 R{CH @V CHpk err] C.H, n@ @] H err] |mp.100° H
m p. 17 7
1,182, $84
TABLE | ("Gont[iN(GHeb} CH, Com 7\ m.p. 220° 8
pound - :
Physical  No. NR err]Rlerr]
R4 Characteristigs *53
CH err n Cerr]JHerr] mp. 238[4rr]
*72 | N(CH,), CH, Q""’ m.p. 175—176° 8]
NH
*73 NH,.(':—NH— CH, n C.H, m.p. 291—293°
\cn-n-m-
74 CH, n C,H, m.p 199° *82
/CH,
*
*75 N\ CH, n CH, m.p. 101° 8
C.H,
o
X
*76 —N\ CH, n C,H, m.p. 116—117° o
C,H,
*17 | —N(C,H,), CH, n CuH, m.p. 114—115°
NO, 85
*78 "‘“°~® CH, CH,=CH—CH;— | m.p. 233—234°
*86
N




*54 CH err] n
Cerr]Herr] mp. 126[err] *55 N(CH err])[err]
H mp. 243[err] *56 N(CH err])2
m p. 224-225 : 57 N(CH err])[err]
CHerr] m p. 147-150
*58 N(CH err])[err] CH err] n
Jerr]Herr] mp. 57[err] *60
NECH err])[erg] nChQEz“JsH[ err] H 9
m p. 80-81 er1
CH err] n Jerr]Herr] Thste T (C°“"n“°d)m p. 216-218
* : NH Clerr]H err]ln CH3 n
~(ert]Hert] Com- mp. 1%4[err] *63
scial NCCHJerr]) | epqup d CH3 i so Q[RbwsigH] err]
racter, 150] el r] NR,R, * 6Ba N( CH[ er rl},) [err] Characteristics
H CH[err]:CH-CH[err] mpyg. 94[err]
65 N( CH*e r ] ) ¥Ered.CcH, H CH er m.p. 230—231°
-156(CJ-|[e=rr])[eFrr] CH CH err].CHerr] mp. 15}-
00" 66 CO. CH err] CH[ en] n
Cern] H erl mp. 128 -129 176[ err]
*67 | N(qu[err])[err] nCerr]Herr]
Jerq]lHery] m p. |103,104[ grr] _306[ err] o
20568 NCOH & 1Y r g E CH e [ ef PP- 268270
m p. 210[ er] 8 1}, 182, 584
8 TABLE | (Conti nued)
175—176° *81 | NH.CO.CH, H Q m.p. 307°
291—~293°
199° *82 | N(CHy), CH, O m.p. 182°
101° *83 N(CH,), CH, "O”" m.p. 220°
vl LD | w .
H6—117° of CH, n CH, m.p. 220
114—115°
85 | N(CH,), CH, -c,,@c.. m.p. 140°
233—234°
*86 N\ 3’ H - CH(OH)CCJ, m.p. 202—203°




Com pound

Physci al No. NR[err] Rl err] R err]

Rerrl_ Charateristics *69 _NH COCH[ err] C1 e —
CH err] n Cerr]H err] mp. 156 *70 N( CH3) 2
Clerr]lHerr] n C4HO mp. 100[err] *71
N(CH err])[err] CH err]
mp. 220[err] *72 N(CH err])[err] CH err]
mp. 17510176 *81 1,182,584 NH *73 NH ergg C-NH 4
CH[ err] nCerrTHerr] mp. 291293 74 —
Lol O et omima) AT THETT] 4%

M~ 1T J L ) 3

*75 Cor::(—i N CH err] n C[err]Hﬂerr] Com-
mp.| T Clerr]Hegr] CH[|&pysjeal * 76 - INound
CHl ekr] — NRiRs JerrlHerr Ry Rh p. 116 |Chyrgeperistics No.
*84 Clerr]H err] *77 -N(Clerr]Herr])?2 101
CH efr] JhXgerrlHerr] m p. |114--115[efr]
85 *[784g7 err] o
CHefr]=CHiCH err]-- me. 233%‘%?@?&‘] m.p. 205

*88 ) G CH, CH(OH)CCI, m.p. 213° 102

*89 —NHC,H, H CH(OH)CCl, m.p. 188—190°

*90 N(C.Hy), CH, CH, m.p. 121—122°

*91 N(C,H;), CH, —CH,—CH=CH, m.p. 110—111°

*92 N(CH,), H C.H, m.p. 124—125° *103

*93 N(CH,), ‘ < > CH,=CH.CH,— m.p. 196°

_ 104
*94 | N(CH,), "ﬂ H m.p. 260—261°
*95 N(CH,), O C,H, m.p. 175° 105
*x
*96 Om-O_Zxa.S CHa n CaH-, —219°m.p. 217 106
1
*97 C CH, n C;H, m.p. 216—218° 107
{2

*98 N(CHa,). v H m.p. 280°—281 *108

*99 | NHC,H, O.J, H m.p. 199°

100 NH, CH, C.H; m.p. 288—289° setlgutthiena}

89 were pr



9 1,182,584
9 TABLE |
(Cont i nued) — Com pound - . -
Physi cal No. NR[err] R err] Rl err]
R4 . Characteristics *79 NH. CO. CH3 H
[err] m p. 230-231[err] 80 NH[ err]
.H [err] m p. 268-270 *81 NH. CO. CH3
H 10 11 [err] 1,182,;84 307[ err] *82 11
— N(CHerr])[&rT] CH3 [erTi— =
mp. 182[err] *83 N( CH] er r ] )4¢¢ } {Continued) CH err]
—Fer mp.-220Lerrl *84
.  CHerr] | Com- n CerrlHerr] mp. 220[err
ical pound Physical
acteristics No. |NR,R, R, R, Characteristics
101 NH, Cl H m.p. 261°
205°
213° 102 ; O CH, Br m.p. 267—269°
H <l
188—190°
121—122°
110—111° |
124—125° *103 .....Il'....@e. CH, CH, m.p. 268—270°
|
196° /
104 | NH CH (CH,), . m.p. 212—213°
260—261°
175° 105 N(CH,), CH, H m.p. 175—176°
W (s
*106 N °
3°m.p. 217 | N(CH,), o m.p. above 340
107 < ' > 0
216—218° . CH, CHO m.p. 235
280°—281 *108 CH, H m.p. 220—222°
N
199° A
e
I v
o In the above table the compounds numbered 42, 91, 92, 93, 103 and 106 were prepared by the procedure
288—289 . sct out in Example 1 below, using the appropriate reactants. The compounds numbered 40, 86, 87, 88 and

89 were prepared by a method analogous to that described in the literature by Hull, J.C.S. 1957, 484,



m p. 188-190[err]

Cerr]Herr]
CH err]
N(CH err]) 2

mp. 124-125[err]
CHerr]=CH CHerr]-

*90

EtHERIFIED HyorovryiiZidpmies 3f géh&kdl Formu i Cl err] H err])[err]
mp. 110-111

N(C err] HTEILE ]‘52

-CHerr]- CH:CHQerr]

»]Llilercm X =0)
*93 AN thed Edrlpeinal e Ehrt:&r]composrlxlds

mp. 196[err]

CH err]

*92

Cerr]Herr]
N(CH err])[err]

H [J T p-——26p=—26tgrri 85 NCE
Compound Physica
Cl err] Hj ermo, NR,R, R, |"Pr, 1 §£l€r r] Characteristics
*109 | —N(CH,), CH, | nCH, |O—CH,~CH,—OH b.p. 126—128°/
0.4 mm
*110 _N(CH3)2 I CHa nC‘H' O-CHQ—CHE—N(C2H5)3 b.p. 126‘—'1280/
0.23 mm
*111 | N(CH,), H H m.—/_\ ' b.p. 118—120°/
AN 0.1 mm
*112 N(CH,), H H 0.CH,.CH=CH, b.p. 60—65°/
0.1 mm
*113 N(CH,), CH, CH; | O.CH,.CH,0H m.p. 79—80°

85 N(CH err])[err] CH err]
mp. 140[err] *86
H CH OH) CCl[ err] m p.— 202- 203 10
1,182,584 10
TABLE I (Continued) Com
Com pound
Physi cal No. NR[err] R err] R[err][ |
err ‘ Characteristics err
qerrl EeH-er+] ”8%4 205 +8g 12
[err] CH err] CH(O—|)CC1[err] mp. 213[err]
*89 -NHC[ err]H err] CH(OH) CCl[ err]
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*96 [err] CH err] n Cerr]Herr]
-219 mp. 217 *97 CH err]
n Cerr]H err] . mp. 216-218 *08 N(CH err])[err]
[err] H m p. 280-281 *99 NHC err] H err]
[err] H mp. 199[err] 100 NH[ err]
CH err] Clerr]H err] mp. 288-289
11 1, 54
ST 13 182,598 ABLE 13
__.(_Cg;:ﬁ_i nued) Comx. pound
Physi cal No. NR err] R2 Tasie 111 Rl err] R4
Characteristics SuLpHur-ConTaNing PHidgkipives DF@eneral Formula I1
d mp. . 102
CH err] Br mvhereeX =2 S| er r |
Compound Physical
No. NR,R, R, R, XR; Characteristics
*114 ""N(CHs)z CHa "C‘Ho "_SH m.p. 105—'106°
ical
acteristics I(I)
126_1280/ *115 '—N(Cﬂs)z CHa nC4H9 _S—CHa—C——CHs m-p- 48°
nm *116 | —N(CH,), CH, | cH, |sH m.p. 140—141°
126—128°/ *17 |—N(CHy), | CH, | nCH, |—S—CH,—CH,—N(CH,), |b.p. 153°/0.23 mm
7% 1.5452
*118 | —N(CH,), CH, | nCH, |—S—CH,—~CH,5—C,H, |b.p. 160°/0.33 mm
1p? 1.5670
118—120°/ 7\
nm *119 | N(CH,), CH, | nCH, "“’"‘<- > m.p 52—53°
i0_650/ *121 N(CH:])Z CH:) CHa SH m.p. 162—"1630
m *122 | N(CH,), CH, nC,H, | S.CH,.CH,0C,H, b.p. 146°/0.5 mm
19—80° , %123 | N(CH,), cH, | H SH m.p. 154—155°
124 N(CH,), H H SH m.p. 149°
o
I
*]25 N(CH,), CH, nC,H, |S.CH,.CO.C,H, m.p. 64°
*126 N(CH,), CH, nCH, |S.CH,.CH,.N(C.H,), b.p. 150°/0.22 mm
np® 1.5411

We have found that the fungicidal proper-
ties of the pyrimidine derivatives of the in-
vention arce decreased if both R; and R, are

5 hydrogen, or if R, is an alkyl radical contain-
ing morc than 7 carbon atoms.

A particularly useful pyrimidine derivative
is that in which R, and R, arc both mecthyl,
R, is mcthyl, R, is nC,H,, and XR, is OH,
that is compound No. 4 in the foregoing Table
I, (page 6). Other particularly uscful
pyrimidine derivatives are those having the
following compound numbers in the foregoing
Tables: — 2, 3, 9, 12, 28, 30, 37, 62, 70, 75,
15 91, 116, 117, and 126. According to a pre-

10

ferred embodiment of the invention, we pro-
vide fungicidal compositions comprising as
active ingredient, 2 - dimethylamino - 4 -
methyl - 5 - n - butyl - 6 - hydroxypyrimidine
or 2 - cthylamino - 4 - methyl - 5 - n - butyl -
6 - hydroxypyrimidine. The latter two com-
pounds have been accorded the British
Standard Names dimcthirimol and cthirimol,
respectively, and are numbered 4, and 30, in
Table I above,

The fungicidal compositions of the inven-
tion posscss activity against a wide varicty
of fungal discascs including the following
specific discases: —

20

25




*103

[err]

m p. 268-270[err]

mp. 212-213
—CH err

N(CH err])[err] o
above-340[err]
CH err]

. CHerr] .

CH err]

CH err]
104

mp. 175-176 ' %106

NH CH (CH err])[err]
105 N(CHerr])[err]

m p.
107
CHO 35 107 *108
14 o E}lgz,ss 20-222 14

I n the above pabhie richelite QURDLOS dauHar eglid? maP lincll?2, fillBS, artiOSusponding 06 wer e

prepared by tHNetgpribaediifedars eflatotlighth dax
react ants. Thg‘,‘:((?gﬁfg:%

were prepared ’byc@cu
J.C. S

Hul |,

1, 182, 584
TABLE |1

For nu

10

15

20

25

30

35

40

45

50

55

60

65

8Qbihe &8linis (powdery mildew} Zon

wheat and barley

Podosp} l tricl d i i C cX
odosplioera lencofricha (powdery FYERIF) R, ANEROKEE R NS B

|
-fy?ﬁfn%r al

Uncinula necator (powdery mildew) on vine

Plasmopara viticola (downy mildew) on

vine

Piricularia oryzac (blast) on rice

Venturia inacqualis (scab) on apple

Pythinm ultinnom (scedling rot)

Fusarium culmorum (stem rot)

A particularly uscful feature of the activity
of the pyrimidine derivatives listed above is
their systemic cffect, that is to say, their
ability to move throughout the plant to reach
any part thereof bearing a fungal infection
and to combat the infection.

The fungicidal compositions of the inven-
tion can be used to combat plant pathogens
in a number of ways. Thus they can be applied
1o the foliage of an infected plant, to sced
or 10 the soil in which plants are growing
or 10 be planted.

In a further aspect the invention includes
a method for the combating of undesired
fungal infections in growing plants which
compriscs applying to the locus of the plant a
pyrimidine derivative as hereinbefore defined.

In yet a further aspect the invention in-
cludes a method for treating agricultural soil
to combat pathogens on plants comprising
applying to the soil a pyrimidine derivative
as hereinbefore defined.

The invention includes therefore a method
of combating plant pathogens in which a
plant susceptible to such pathogens, or sced
thereof, is treated with pyrimidine derivative
as hcreinbefore defined.

The compositions may bec used for agricul-
tural and horticultural purposes and the type
of composition used in any instance will de-
pend upon the particular purpose for which it
is to bc uscd.

The compositions may be in the form of
dusting powders or granules wherein the
active ingredient is mixed with a solid diluent
or carricr, Suitable solid diluents or carricrs
may be, for cxample, kaolin, bentonite,
kicselguhr, dolomite, calcium carbonate, talc,
powdered magnesia, Fuller’s carth, gypsum,
Hewitt’s carth, diatomaccous carth and China
clay. Compositions for dressing sced, for ex-
ample, may comprisc an agent assisting the
adhesion of the composition to the sced, for
example a mineral oil.

The compositions may alse be in the form
of dispersible powders or grains comprising,

. in addition to the active ingredient, a surface

active agent to facilitate the dispersion of the
powder or grains in liquids. Such powders or

. d 40 86
AL T aEt e

c I'El Q}%

dips or

¢ 1 below, usin

sions or cmulsions containing the active in-
gredient in thq presence of onc or more sur-

agents or suspending agents,

Wetting agents, dispersing agents and cmul-
sifying agents may be of the cationic, anionic
or non-ionic type. Suitable agents of the
cationic typc include, for cxample, quaternary
ammonium compounds for example cetyltri-
methyl-ammonium bromide. Svitable agents
of the anionic type include, for example, soaps,
salts of aliphatic monocsters of sulphuric acid,
for cxample sodium lauryl sulphate, salts of
sufphonated aromatic compounds, for cx-
ample sodium dodecyl-benzencsulphonate,
sodium, calcium or ammonium lignosulphon-
ate, butyl-naphthalenc sulphonate, and a mix-
ture ol the sodium salts of diisopropyl- and
triisopropyl-naphthalene  sulphonic  acids.
Suitable agents of the non-ionic type include,
for cxample, the condensation products of
cthylenc oxide with fatty alcohols such as
olcyl alcohol or cctyl alcohol, or with alkyl
phenols such as octylphenol, nonylphenol and
octylcresol. Other non-ionic agents arc the
pattial csters derived from long chain fatty
acids and hcxitol anhydrids, the condensation
products of the said partial esters with
cthylenc oxide, and the lccithins. Suitable sus-
pending agents are, for example, hydrophilic
colloids, for example polyvinylpyrrolidone
and sodium carboxymecthylcellulose, and the
vegetable gums, for cxample gum acacia and
gum tragacanth.

The aqueous dispersions or emulsions may
be prepared by dissolving the active in-
gredient or ingredients in an organic solvent
which may contain one or morc surface active
agents such as, for cxample, wetting, dis-
persing or cmulsifying agents and then adding
the mixturc so obtained to water which may
likewise contain onc or more wctting, dis-
persing or cmulsifying agents. Suitable organic
solvents are cthylene dichloride, isoprapyl
alcohol, propylenc glycol, diacetone alcohol,
tolucne, kerosene, methylnaphthalene, xylenes
and trichlorocthylene,

The compositions to be used as sprays
may also be in the form of acrosols wherein
the formulation is held in a container under
pressure in the presence of a propellant such
as fluorotrichloromethane or dichlorodiftuoro-
methane.

By the inclusion of suitable additives, for
example for improving the distribution, ad-
hesive power and resistance to rain on treated
surfaces, the different compositions can be
better adapted for the various uses for which
they are intended.
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(wherein X = 0) Al these conpounds are new
conpounds Conpound

Physi cal No. NR[ err] RLerr] Rl err] Rl err]
XRerr] Characteristics *109

-N(CH[err])[err]
b p 126 128[err]/
-N(CH err])[err]

*110
— err] CHLerr]-NcClerr}H-err] ) ferr]

mpuuﬁthS mm * Tih¢ pyrimi

CH err] nClerr]H err] O CH2- CH2- OH

llszﬁﬁ{err] nClerr]Herr] 45

bp 19R_1QQ[131'J1/

rr]

conveniently formyated b
gzjl mpos:t

cN(cOHE:mnpqs) lﬁ\&l‘ nl}o bc

acuvc ibgredient or ingredicids may be uscd.
It is to be understood that the fungicidal

the f n"l with fertilizers, A~ preferr ompmm C &’g)sznnvcmmn may com 1sc,
s dipsZor— this typc compriscs granu of fcmhs addmo idinc derivative, o 35
s disdr- 70 O CH ®r En]:n:c\dd: rfdrdting, for cxample coated mord). qher 6Enipoindy rHaking blologlcal
wive ¥g-2 with, a pyrimidine derivative. The fertiliser  activity.
nore gyr-1 * matcri fac risc nitr ompositions accords c invention
cx'xmgi fm 113 or NC%LO% 1?:1 Et‘éb p @q[‘er le mgdﬁ.‘ up in thc%ﬁg\gi)g[!l]'nanncr and
wlsif ’CH[ err].CH e Elﬁ%omposmons which are to ‘be usedh P-tes cg st various fungar discascs, and the 40
10 lhc form of aqueous dispersions or cmulsions  results of thesc tests arc shown in Tables IV
nd cm -26 arc generally supplied in the form of a con- to VI hercinafter. In the tests, both a pro-
% :muE}l centrate containing a high proportion of. ;%c tectant and an cradicant test were carried out,
; { active ingredient or ingredients, the sz\idl and in thc rotcctant test the plants were
arm*ltrw182 584 centrate to be diluted with water before use.  sprayed so kifat the leaves werd &etted with 45
ccthﬁABLﬂE 111 15 Thesc concentrates arc often required to with-  a solution orfsxilspcm FIHUFQ"@GQ(?' Aprl‘jsl NG
¢ AgENAR st cpiods and after  per million of the active compound and 0.1,
fe, so p I M DI NES of e%lstongc, to c?i?[;E c[ro dilution with of a wetting agent, and after 24 hours were
Iric a erein X = S)mtcr in order to form aqucous preparations inoculated with the discase, the cxtent of
salts of which remain homogencous for a sufficiecnt which was assessed visually at the end of the 50
for cx- 85 20 timc to cnable them to be applicd by con- test. In the cradicant test, the plants were
'mhonate, ventional spray cquipment. The concentrates  inoculated with the discase and then sprayed
sulphon- may convenicntly contain from 10—85%, by (so that the lcaves were wetted) after a num-
d a mix- weight of the active ingredient or ingredients  ber of days depending on the discase with a
prl- and and generally from 25—609/, by weight of the  solution or suspension containing 500 parts 55
acids. 90 25 active ingredicnt or ingredients. When difuted  per million of the active compound and 0.1,
include, to form aqucous preparations, such prepara- of a wetting agent. The results arc shown in
ducts of tions may contain varying amounts of thc Tables IV to VI as a grading giving the per-
such as active ingredient or ingredients depending  percentage amount of discase as follows. The
th alkyl upon the purposc for which they are to be  time in days stated in the headings to the 60
nol and 95 30 uscd, but an aqucous preparation containing tables is the pcriod between spraying and
are the between 0.001%, and 1.0%, by weight of asscssment of the discasc.
un fatty o
l_;m‘?:m Grading Percentage Amount of Discase
ible sus- 100
irophilic 0 61 to 100
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Conmpound

Physi cal

Rl err] XR[
*114

m p. 105-106

err]

*115
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added to each pot was 0.16 grans. bel ow, setting out the
results of the tests, Fi ve wheat seeds were sown
in each pot. each figure represents the nean |eaf area in- 20

10 A simlar series was set up without granules. fected for the five
plants in a pot. After 10 days all the pots were inoculated with

TABLE VI | Repl i cat es

% leaf area infected Mean Pots and
granul es 22 0 0 0 1,1801584 0 Untreated pots22 .
50 50 50 35 16 ' According to
a further feature ofmg he n \A@ere:,\g i st andgs for hydrogen, al kyl,
or ggg —&\g.egtigmﬁ prlov del ndvel hydrbxylpyrll i di nes
phenyl al kyl ; R[ erir] & $3hyfi2eg8n, _at Ryt~ —arkenyt; 25 as
listed, and indi clat @ &s” hovel |b§ |an asteriak,e kal 0-, salkyls | <of

al koxycar bonyl - sti-tuted 4 ]able —herei nabove.
phenyl, cyano, a ni trdgent contdidijrg mone- | | | | | | | || According
to a further featjure df% 1é.i Bvuend _cyclic heteracyclic radical

phenyl al kyl, an |50 Es&& Tle | o &iQN, __yve__‘prgw,gie_nove
etherified hydroxy- ~alkyl grddp substltuted by a 6-nenbered :
pyrimdines as lijsted in Jrable |4 a]bove W h]et gro?ycLl C

ni trogen-containing «3 E’rgadlucaln i 0 he ihvdntion also
we provide novel sﬁlﬁé@ar‘—j— >(Ty€| oal[Ryr—or—=a nitro substitured —phenyl sul -
cont ai ni ng pyrin“il‘di’nvesE of t&le*c’ generad phanyt gPoup; "Dr—R err] and
R err] together w-th—the Feor-mtas

adj acent nitrogen agongsf prm a?ﬁ\ert;erqcyqllq: B51 1 1 1 1

ring which may cont & #igehe ot Snot & i

tional heterocycl| csat &8s >or""f0§§mda guagl diNQy 6 = = & ~

[err] =~ N-{Hal J)henyl guanl dino group;  Refr] is

hydr ogen, hal ogen, al_g%l, alqkyl t-difo li _

substituted or hakg-ggfE aLk‘Og(‘y-:‘sL stltutledI 6b bbbl

phenyl; R is Hy@%@é% @al Hgen,| ar Ky, phenyrar Ky, —alrkenyr,

al koxyal kyl , pc_henyl £20% = gl | m o © o o ~ o © «phenyl, or
al kyl - or haI o2 substitut phetyd

al kyl , or R[erg] ang.ﬁg'Ltoaﬁ hejr f|orr|nan al kvilene | | | |

or al kenyl ene c‘brl doizrerg er atgpg% I¢gh com

prises conde@sl ng & iéﬁ)oﬂop?iaEeeﬂguanlglrg - o M o ~ o

where Rerr], "Ridrr]., Rierr] dfd{Rerr] have the neanings wlth a suitably
substituted bel';a-kegome,sler, i fl o 35 asFlg fo themin
Claim1l and RFerr|] _ig,éf;.ﬁ@drg- grﬁeéslsarly iln {hel pr'es nce | bask.

gen or an al kylj, uLE@(yﬁlsk—gl L5 AT yI alrkyT; rRe-invention al so

provi des a process Rope g1 mn e R’en?l calko®yca ponyl al kyl ,
al ky| car bonyI~- Aar cpalfll dbyll AL r-thre—dertvati-ve v'bh‘l—e'l‘i'—%—

al kyl or al kyl thijoal kyk+r adi cal I evi dedet hat o cenpri s€S @cy abi hg t he
appropriate 2-am|ng gjgng—i% Eo % it is-not—a-nethyl or! benzyl

radi cal . Byid digd ge.“Th‘@ b Y@ 0%y PYId Mudi BESmOfe t RE o

40 In particul . we prpvide |tthe novel com fornmula - pounds|listed in
Table 111 above. - o 9 L ThF |nv<ﬁnt| on_al so prqv des a

met hod of égggfr; §Jgrrﬁ] pr epari'ng

hydr oxypyri m di ngsgElfayBh & “t8d . generar_tor mir a.

[err] x x & © - e e o | o n | wher e -
Rl err] and R err]jtave—any of tll‘l_‘;:" meantngs—75

defined above may be.}pEegppred hﬁa@ylaticﬁgo © © o o o o bhe
correspondi ng 2-gm ncgo&r‘”l nEdi Ae- ' The
i nvention al so priovi g%l ﬁ‘ret“ﬁc%E‘dpt, " o N © 6 § 6 = o o

Com?ound

No

90

91
100
101
102
103
104
105
106
107
108




preparing the pyrimdine derivatives of the 26

1,182,581 26 27

i nvention which conprises carrying out the ni ques used to produce the

pyri m di ne deriva- process set out in the penultinmate paragraph tives

i,ncl ude phot ochem cal C ai sen rearrange- above and then subsequenltly

effecting the nents and Schotten-Baumann reacti ons. further step of.
_The invention is illustrated by the follow 40 5 (a) hydrolysing the

appropriate pyrimdine ing Fxanples, those nunbered 1--14 exem
derivative gontaining a cyanam no graum,iga plifying nethods of preéparing

—the—pyri m di e posTtT oM 2 thus—prepart g the Torresponai mg—_comnmpounds

“‘1 listed in Tables I, Il and ITT 4 -urcrfig-gerivative, or

| | above, while those nunbered|15822. arfceilJbg&| [ | | (W) depcting the

— appropriate 6-hydroxy- tratiég’g)f f%ﬁ - gp—eonrposttions containing 45

o |10 pyrimdine with phosphgrabs@entasu rB@ e |vafieus~of the pyrimdines

__|derivatives as active tQq_produce the  rorresponding.} 6-nmercapto

| ingredient. In the latter groupgall |ref erérgteq | ferjvatyvc; or

__|to percentage amounts of cohsti@%gt sgare | By (c) rpact the
appropriate 6-nercapto  wei ght2 Bmd @r ¢ haspd on the weight of the

“lpyrimdine with the appropri&te jorganié |€o osttion®as a whol e.

—50 15 halide to obtain the[correspandi ng |t Oet Ner.

| | EXAMPLE 1 The pyrim di ng¢ dewi yatii yes, ofs t He i nventliorl The

—{hydroxypyrinidine having {2HgZ33 G .sg be—prepared—py

- [®

ng|2-al kyl +hj o-
mne_ for 20 _Ekxanple as

P

formla: - (a) reacti F@Eco%?)egx
—lerr] pyrimdine with Lhe_appLJpLLaL

represented by the equation:-

@n
a
<, o g r
L[err] _’ggé Bwp® e ns prepared as
fol | ows: SEgéE 579 [y -
“|To a solution of sodium (042 Rmol% 46 g )&t | ° e
—1in dry nethanol (120 m.) wgS agded The g-arkyrtni opyr| m di ne being
| lpreferably a  asynmdi net hyl gg@r’?@@n@&ﬂ, patd (6. 11 mol e,
—2-nethylihiopyrimdine; or|B8g%s| &5 272 g)and the nixture was
v {refluxed for 30 (h) |feadsig “the| Sappropri-ate & pal o- ninutes.
—{Et hyl n-propyl acetoacetate]| - 0-25—{pytimdine with 8 hydroxy
| [compound to pro- nole, %S.Z g'g)gh\@s g\ddedl,@qu thejrepctji pn duce the
_lcorrespondi ng 6-etherifi pyr.g*rgv@jgndegogrj%t ire refluxed th stirring for -
, 120 hours. derivativeigor EE8FE|& S |5 | o ~ o Water (100 m.)
was added to the cooled & L(103" rieacting | the appropr{ate 5-halo-
“im xture, which was then -ngquiralised W fjhs pyrtmdinejderivative with
| la mercapto to form acetic |acEd Gigd| gxtga ed ethabstively with 65 30
—lthe correspondi ng 5-nercaptq egles= £2 5 F——methytene—chi ori de. The
> Imet hyl ene chl ori de Varli oruﬁ‘st‘oEotEh;e? met| lodyg wgl leknowe {0 t hose
—solution was dried (Na[errgSO-e})—th $olvent—— —skilled in the art
> {may be used to prepare rengvgd,g 2a Ethe Tiwstal lénes esidue re-
_{the fungicidally-active pyriing git “.gdbgigv tHfves _crystalli$sed from et hanol
. {(charcoal) to give and i @.ﬁ'%@r gs These neghods é‘r% per ti nent
needl es, mp. 120[err] (21 (., §'4%. © P~ 70 3 to the
“lpreparation of new conpounds they rRe|fol Tow ng compounds of Table |
above form part of the pééugg Bvept i‘;s)n.l Téchl lerle prepared by the
—above net hod: - EE%"SSE‘ Ev g —
PRRETR | E o & ©o o o
E%"} o E o © o ©o o
-] 38322k
ége" 5 ° 2 - 0 O © o

Compound
No
109
110
111
112
113




63
57
24

32

W4
33
34

83

47
31

O  oddod

11
12
17

.55

18

1,182,584
6

1,182,584

65 4 28
70

42 2

52
56

76

77
2482

Conmpound Nunbers
t he

Vi ng

27
27
19
30
75
58
60
62
55
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pl ete the reaction.

EXAMPLE 3 25
The conpound having the fornula: was prepared by the
~ foll owi ng net hod: A mxture of 5 - n - Butyl - 4 -
hydr oxy - 6 - methyl - 2 - nmethyl - thiopyrimdine (10.6
. [err] 10 g., 0.05 nole), and pyrrolidine (17.75 g.,
0.025 nole) in cellosolve (30 mM.) was re- fluxed for 16
hour g4 On coots ng t he product was pr epaszeﬂal«tas foll OWS' 25
—sepa-r—ated an —__‘trfe SAEIEINN s‘—a*t'f“_ ] CEelt gﬁ n} d 1 - But yl
— 4 - hydroxy ;o ;::h'°mslgf:o:n;n::,gw o e & g ,g?éﬁ;i%@:g
[ 149[err]C., 6b1519n53 Ry hetive grcdnfﬁe rhtw: fmm ofi GaykE i thd (ﬂaﬂe @scssdd for mildew
—{l5 9.8 g. (83@}@. cmnpound numbered 4 in Table I above attack. By sing @ s@@ﬁrcﬁdjag thgrpgr- 15
«~ phenyl hydraz? né“ ﬁ)/ f Fhullcrs Larllh _grzcllnuksb ('il‘hc cc h ﬂ}s zwsl’ﬁ 20,
aralt C ranulc [ win OriCs : s
_P1, 25, freshF Sa)lg i sh é;fmsfm "§ 3‘5%%‘/0 G ,gIn the Table VII
l bel

3
D

}°|

)

J_

et hyl
m . )

P9, 44, 45, 46;dd§g;o dadh, pc84\;as 066 gSihs. and 108

epar at ed, was Five wheat scedp gere sown in cach pot.

o 1T erdd Qe YA o

- thiopyrim
cc.

i n absol ute et hanol

I'Ve colourl ess plates 1.5 g.
g., 0.025 nol e) hydrazi ne hydra %
(20 M) was hé‘zéé‘% '

UfcRing th am:o}clsln:g df e pswduct
cach figure represents the pgan 15§ 4rea in-

20

micstef S ghe fvg plantgin a oty - 2 -

mp. 185[err]

EXAMPLE 4
havi ng

At yl
55
60

65

70

75

at 100[err] for 6 heurs—wi-h—exehusi-on—of—nbis- Hre—corpoung
e the fornul a: - ture. On coolling a Kewlicessepar at ed] whi ch was
—diltered off, and yashed w th watfer. the_grude
! L . X ; fected M
| product was purified-by dissolving it )(?neadjgr}é‘am pccc ean
ydrochl oric acid, | Pet bl grangles and neéutfal®singo 15 9 0
he filtrate vm'thogdlumh droxi de sol ption|t
. . ted
“yield a white crys riar?epéolld (3%0 .%ﬁl .%O 3 %
—2010. was prepar ed as foll ows: The foll ow ng
l ¢onmpound was al %Qcopfu%pt%raeﬂxrthcr fcatécrpf)ﬁcu{ne %crgn R, qlandp%rylh)cfrog%n, a“@)/d,:[rOXy B
~—hy the net hod ehidxaspbaddnovel hydroxypyrimidines phofflalkyl; R, is hydrogen, alkyl, alkenyl,
a COrT‘['}’Q)UFFd,;f‘ﬁb aInc}i1 mdlcaéccl as novel by gn zplcmk h;\]o—, alkyl-, 8ol A\M@ntcarbcfnyl substituted
able I hereingbove. pxcny cya prtaining mono-
—Qr ystal lizati off According to;]:' urther fg}‘@\w %c ven- jc het r%‘?Z?lcj}ggg(’@I]’C henylalkyl
| gel I osol ve tion, we provide novel 4 50\ - alk ro éf ¥ 2mem rc'd
- 4- hydr oxyyrimidines asistelyrd Dakitd madcwae\vhav Ihf’tgo nitrogen- conmmmg radical,
[lerr] 30 the invention also we provide novel sulphur- ayc@gll\ylqur ruitgp-substituted  phenylsul-
m[ err] contammg pyrimidincs of the general phonyl group; or R, and R. togctl-ggwith the
-1 adjacent nitrogen atom form a erocyclic
Wlas prepar ed by the hydrol ysis of 5- n - ring which may contain onc or morc addi-
| But yl - 2 - cyanamno - 4 % hydroxy - 6 - tional heterocyclic atoms, or form a guanidino
—ct hyl pyrimdine with 169 us hydro- o5 EN- halnphcnyl guanidino group; R. is
«wdhloric acid under refluf fof 1 hour, to gf{fEeeem balogen, n, alkyl alkylthioallyl or un-
J ituted or halo- or alkoxy-substitute
— N N phenyl; R, is hydrogen, halogen, alkyl,
~ \j/ phenylalkyl, alkenyl, alkoxyalkyl, phenylazo,
™ phenyl, or alkyl- or halo-substituted phenyl-
- rz/ \R alkyl, or R, and R, togcther form an alkylenc
~ v or alkenylene bridging-group; which com-
priscs condensing the appropriate guanidine
] where Ry, Ry, R; and R, have the mcanings  with a suitably substituted beta-keto ester, if
I 35 assigned 10 them in Claim 1 and R, is hydro-  pccessary in the presence of a base.
] gen or an alkyl, hydroxyalkyl, arylalkyl, The invention also provides a proccss for
alkenyl, alkoxycarbonylalkyl, ~alkylcarbonyl- preparing acyl pyrimidine derivative which
I alkyl or alkylthioalkyl radical provided that comprises acylating the appropriate 2-amino
it is not a mcthyl or benzyl radical. pyrimidine. Thus hydroxy pyrimidines of the
] 40 In particular, we provide the novel com- formula: —
) pounds listed in Tablc III above.
o The invention also provides a mcthod of %
preparing  hydroxypyrimidines having the a3 yom
- genceral formula: « I|
] a A " M €O anyt
| where R, and R, have any of the meanings
2 y A defincd abovc may be prepared by acylating
- /u\ the corresponding 2-aminopyrimidine,

The invention also provides a method of
preparing the pyrimidine derivatives of the



was prepared as foll ows: the above product, mp.

207[err] after re- 2 - Amno - 5 - n - butyl - 4 - hydroxy -

crystallisation fromwater. - : d 6 - . -
" nethylpyrimdine (10 g.) in acetic 30 anhydride (40 cc.) was rel uxed

for 2 hours, EXAMLE 8 concentrated to dryness in vacuo,
. and the 5- n- Butyl - 4 - (2" - diethylamno- 60 crude product

taken up in 5% aqueous sodium et hoxyz - 2 - dinethylamno - 4 - nethyl -

hydr oxi de s¥l ution_and re-precipitatéd®a®th pyrindine having the 26 27
fornul a: in@6@dnl FhidC k&lnprlzlébenm[;e&ltathc \Mﬂiq{?@ u%'@p@-fn@&lﬁgih%%lmxdmc deriva-

[err] 35 fi hb@sseck @i fin hagstu@hatewpatdgrapma tieds inciikdphofoehemical (Udiys taadrdngsed from
aqueous et ha; ’0]; A hen 1‘53\{‘9‘#1’”}5’ CﬂLCl("8 e g menty @od) Schytiye-Bheshanpygaeignsc onpounds

ifTust f
were alsso gt ujélw Yo bflRopPRE OSh E%‘.@Hb 'E,fuf"'h&ﬁ nnre g o o P 66,
69 and 79 anﬂirl abive c@ining 2 cyanamino: gméﬂ“ﬁvp -3,11 methods of preparing WeSpyRm&RAr ed as
foll ows: posigon 2 nihus ]Bm'lyxhw the Zzor-rcspo]\é_lnamcmmandd listeth dl"bdods 1, 1 ar&?dﬂlum (0. 46
re CTi
fg ’ Ol 02 ol é.)‘lb)v\sﬁ-élcﬁd' ? 1pr '\t t?dr r tlhi) E‘ltﬁ%mﬁ%m c famllﬁnég 45
ormula: q¢- pyr’nn‘l d’l \pﬁ( Qﬁl zﬁd[ nglh m hgdmvanvcs as active

sol uti on waswaggegk:Sthe orresp ldﬁn}g 6-mettapto Chy gQ-HEnl In thc latier group all references
2 - dinethyl am'n!@c,-or6 - met hyl pyri m di ne to percentage amounts of constituettgare by
(0.02 nol e), vé(ad ffe e Wr‘)@ﬂ“?ﬂ TFRPI ¢ wielgltgand are based on the weight of the

¢ with ropna rg mc co 05iti s a whole. 50
at 130- 1405 fEX‘hd rh6?1!~r’qrr§5rhc Rsek RYTEP0° * pxAmors 1
am noet hanol "lth.Byrh]ﬁcmihV &divlthcsvﬁcuhﬂ mvamdn t her he  hydroxypyrimidine having  the

resi due di ssotwey l?Cri’f a'fﬁ*)bt’ur h | égmula:—was prepared as fol | ows:

chloride anddﬁiﬁﬁc“"‘a Epéalg‘g Bride 45  Ethyl s butyl acetoacetate

was condensetlam layefcpxwa,& sq err]), a‘i‘?ﬁ(%?ﬁ’“sol vent with

di cyandi am de. Thg product was...r e- rermved Distil katipn gave the product,

b.p. 75 Cr. M,g‘ed f mg™m et hanol , mp. 295- 29% 126[err]/0. 23

mm n[err]= 1.5046.) ,~"dec. \/. By a simlar
nmet hod there was S0 _Rpre- was FeAMELaEfollows : arsed

p
conpound numnber ed 108havi ng fﬁh 50 5 -T(m 501181911 fﬂodmth (.2 hnydy é»’(agd- 6 -

met hyI _ 12 : ml) yas_ ad
groel dopyri m §£1%ﬁ‘lhl}\mmpﬁamﬂq: b]gm[i[, Hﬁrcl"\b]y d %mindamllﬁguu:“ l;T] 01 01%13

(b) r2’\9(nw the appropriatc  6-halo- minutes. Fthll W83y 841cuo1cctatc (0.2 60

29 EXAMPRE ]grngnd.\mnvnh \Bu'giyq\y compound ¢ pret h Ohn'ﬁ‘h‘b £ WpS. added, and the reaction
[err] mercapjc fv ;{;ﬂv s"wr’fé‘m;?rcwﬁf.cm’mfw@mha@wc(rlgﬁ { ‘f’as pRring f‘" a(}ﬂepa\r ed
as follows: - 1cl|ng the appropriatc  S-halo-  mixture, ®hiet01val | (Rdh Qécut ised yoxy - 2
- di net hyl - ﬂlﬂﬂnﬁtﬁ)’pylbm\mudl“ﬁm 1(n£rcgpt) toi farnd 1 yeeed d@hd (c¥iGrcwdl .cxhawgisely plitaced i n
a quartz # o (mlﬁﬂm d‘lqg 511??@ ctl mcthylcno chloride. The mcthylene chloride

Ogls_ v

4}

with an U'”@ T;éfh l'ﬁ Tﬁtﬁmp“ﬁﬁe“éﬁ alita Saike KEaived in

vacuo and t h@e. E\ﬁ{ixtldxl]y active pyddidine derivatives wsnm&ep;amedha& fd}r oS give

due taken anp in pnfar petheglredmls aretpfrenent angdles, m.p. 120° (21 g., 54%). 70
35 to the preparation of new compounds they The following compounds of Table I above
form part of the present invention. Tech-  were prepared by the above method: —

5 th

wa

6 -
10 g,
0.0
flu:
sep
solt
15 9.8

29,



A mxture of 5 - n - butyl - 2 - dinethyl- chromatographed using a colum
(1 cm x 20 amno - 4 - hydroxy - 6 -

met hyl pyri m di ne cm) of silica gel. The product (200 ng).-was--.60
(58 g.) and phosphorus pentasul phide (110 g.) eluted fromthe colum by
means ‘of chl oro- 10 in xylene (550 m.) was refluxed for
6 hours. form Recrystallisation froma small quantity
The m xture was cool ed, the xyl ene decanted of ethanol gave needles, mp.
94C26 Com 27 and themesisalue extracted with 5% aqueeus

i dﬁvgnﬁ Ng 3rwvaI S prepafl_ﬁa oyI Enl anatr ogous sodrum

e roxi de solution e alkaline

Lu:r%g extract mﬂg}ow&%&é}ﬁﬂmgcﬁd the filtrate cool ed

lm fdlbw- atod acidified to pH 6.0 with glacial acetise ' EXAMPLE 12
(gihd The solid obtained was fllterﬁfg of f, The cory ound 2 - guadino -

s mr% [ hydroxy - recr yst?il | i sed from et hanol - - -wat er

2arcfiear- 6 - nethyl - 5 - n - propyl pyrim di ngz havi ng g5

congioey )45t 0 gi ve the product, EﬂO g , . 104- the formul a: -

mas nc?sI err] C. si m | ar *franner cd&pound nunber ed

ats a ] 1516 haV| ngga mp. @gf 140-14iferr] was ob- .

ght df ahdhed; al so conpounds nos. 121, 123 and 124.
70 E?QA(I;I/PLEf I1|0 25 56 n - BuByl - 2 -5a|tge|thyl eimtn(r)] I-)t4h- (2 - 6Was
prepared as foll ows: - yl am nget hy io - -

ving tg Sodi um hydr oxi de soI ution 2(11N 40%? .
pyrl m d| ne having the formulaa: --- 33 @44 ol e)77was added in
portions to a stirred [err 6 8and cool ed _
suspensi on of biguani de_sul phate (4% 4 9.) ifPethanol ¥50 ni .), keeping
the term 75
perature below 10[err]C. The m xture wes stirred
for 5547 nutes, ethyl a-n-propylacet oac%t atc

'7} rin

olc 434y 8 9., O. 22 nmol e) was added in portions :

s plEkdow 10[err]C and the m xture was stoorred at was
(0.1 (pared as follows: roomtenperature for 18 hours.
S T resul ting 80 30 L P %R mixture of 2 -

e regttibet hyl ami noet hyl  suspension was filggered and the residue washed
20 hatsor i de hydrochloride (5.76 g., 0.04 nole) wth ethanol. The residue was

‘hfcd‘"é’ﬂt en with and 592 n - butyl - 2 - dinmethylamino - 4
ively" wit?06s M . water, filtered, washed with cold mer capt o

o chiorific - et hyl pyrlmdl ne (4.5 g., 0.02 "water (4 mM. x 50 mM.) and dried at
ic sdi@®ferr]C. nole) in water (50 m.) wa® added slowly at Yield, 45 g., mp.

'li’d;‘?gg 293C. 85 35 go(% tenperature 10N aqueous
Iup@ hydroxide solution (8 m.). The reaction m x- _
e TRDOMVPLE 13 ture was stirred overni ghtijgnd the sol ution The conpound 5

d:— allyl - 4 - hydroxy - 6 - extracted with chloroform The chloroform
nethyl - 2 - (m- nitro memagnesul phonani dmrabncexaﬁoa@tvcrmsso\aﬁgn@ddbwwhteh
wat er, dried ( Myhe compeunt® diznButyhad/d hydrokihe fobugstny @icthodt@isingSHeedppiopriatea i the
sol vent rem%veﬁ "‘E‘JP%UZI PHrdlighopygmidcthaungr eyt b 152- 153 err]/ dég
ounds

[err] [err] In a sinilar mannef,, ‘grgl‘,“‘ﬁf ‘é‘hd}:‘é‘@m anner,

nunbered 115, 118, 119, 12 125 that 48 hours were nceded in order 1o com-

90 45 and 126; Conp: No. 118 havi nglcto tlp rcacnon160/0 33 mm, n[errl

1. 5670. was prepared a |l ows: - EXAMPLE 11 EXAMPLE 3 formal 2

5- Alyl - 2 - amno - 4.+ ydroxy-6- °°°mpf°ﬁ avhﬁ nd 5% Allyl - 2

- dinmethyl- nmethyl - “;ﬁri‘l ?ﬂlr*ﬁgl ne (4.96 g., 0.03 nolg vw
amno - 4 - hyﬁnsasez%’r ¢ W .t he suspende ry
ut - .
di met hyl f or mang adn r(dm )hy, iR A ynml%,;’l‘%(s 50 for'n _@
To the suspansd. onowaﬁolcg, e pyrtoniihd @eRZzZgne 95
0.025 mole) in ccllosolve (30 ml) was re- S
fluxed for 16 hours, On cooling the product was prepared as follows:

scparated and was recrystallised from cello- A mixture of 5 - » - Butyl - 4 - hydroxy -
solve to give colorless needles, m.p. 149°C., 6 - mcthyl - 2 - methyl - thiopyrimidine (5.3 30
15 9.8 g. (83%). g., 0.025 mole) and phenylhydrazine (20 ml.,

The compounds numbered 16, 20, 21, 25, f{reshly distilled) was heated at 160° for 2
29, 44, 45, 46, 53, 54, 84, 96, 97 and 108 hours. On cooling the product separated, was



30 1,182,584

30 31 sul phonychl oride (6.66 g., (0.03 nole) and the si ze
44--100, to obtain the desired size of  mxture . was stirred at raom__

tenperature. A  grains. : o
12 splution of triethylamne (3.09 g., 0.03 nole)

ab- in dinmethylformamde (5 nm.) was added Compound No. 4
50% 5 dropw sc; the reaction mxture was stirred for "Dispersol" T
25% Go 2 hours and poured ontse,sy@t er (250 m.). The "Lusrol " APN x
g di o(f and rccrysm?lmd from ct IjJ]rg/ VgasmcafﬂyTIOVZ\Ieamc[t?l:;rl §Eh?'o?))gr aiElmc ( @GVE: ) d T
odl um ac? % %urluss htc} ]l S gy (JS g g., 0.025 mole) hydrazine hydr'\ 100%, 19 an
t he produc I | tere d I'e ml.) in absolute cthanol (20 ml) was heated 10 ]
of recrystalI|sedrﬂhwm14nethanol YneudPfm-thu§wm1mdmmnofmmv EXAMPLE
17 10 mp. "bhg gormpoymglaving the formula:-— ture. On ¢ ;] }Tgvcg '1técht\lr_%ch I sSt ed
bel Il e filtered off, and was water, The cn th
: el ow were a. - product was purificd b dnsolvm@ d oget ner
in the proportions stte f‘t hydrochloric acid,E W,Emaﬁ]cutmhsmg 15
produce a powder forniy at+ on readlly dnbrmHMCWHWHQHMIMWdeX ipd i di ne 5
having the persible ¥mliquids. 5ty pite erystalline Solid, (3", m.p.
Co_rrpound NQvas AT&cparcd as follows: 45% The followmg c[nﬁﬁo'illd was also prepared
"Di spersol " ixturc of 5 - n - butyl - £%ydroxy - by the method lof Esaafpieol. " NX 3
0. 5% 70 15 "Cel | of as” B600
2% Compound N nm.p. Solvent of Crystallization Sodi um E
acetate 47 5 % a EXAMPLE 18 ,, i
The active inggedi ent (Conpound No, .4 was "
prepared as f éloms:---- 192—195° ot Taple | W&?“@mssolved ina a
sol vent apg—t————————a——Fo—a-sotution—-of—sedivm—B. 4 nol e, :
0.92 the resultant k ui d_was sprayed onto the g.) in ethanod (15 mM.) 5 %
in an atnospper@xggmmyﬁ f fyFupler’s earth. Thewsol vent was a
ni trogen wagiragdde ynﬁﬂmeaphqmeO 04 then #{To to evaporate to a
produce 2a frmaviy—20 nmole, 5 g.) and the whole m was stirred | ar S
conposi tion. for 5 pgwmutes at room tenperature.™Flren et hane- 1, 2 di obg
(90 m.) and 5-brong® # . Conpoqus arid by the_hydrolysis of 5 - n - 5% ;
80 at on thylam no - 4 pu yt&oxﬂnml R - 4 Tedylyky - 6 - ‘1
Fuller's earth of py-@ di ne (0. 044 nppglylpyrii@ind with ) 10%6e pecqusl dgdio-  55Chi na
clay granules 95% 25 ar‘fp“"t‘ i pgrerch fP‘rZ%(;l‘f‘f‘?P g'hours at
was prepared as follows: ovc product, after rc-
140[err] C. "2 2 Amino - 5 - n - butyl - 4 - hydroxy - crystallisation from water. 25 d
and Theseafmehwmhemmea@mlgo W atdiit e was cool ed D
EXANPLE3191MWm&nd“b®dﬂ@drandfwa%éw"(SOO m . ) . DESMERE 8t o A conposi tion
suitabl e f@ vacuo, and the S-n<'B E glcﬁylamm OV\,i th
dﬁﬂpggi \% ﬁqn/, '1qu us sodium  cthoxy) - 2 - &\ rg‘y“xlo met a{ .
acetic aci dﬁ-&ldlls\ﬂﬂudn dPkcBrrecipe@S SAR Y mﬁ,dm PR Wi xing al’l three of
85 ductg1 goid. 'IW(Smatenan_»?lﬁ{}eWa]'a,tcdaia's er recrystal ld,sation t he
substit d&n 'é‘"%et’“p teshse |y Pct H#dpfsopor - 30 4 -aihapg! .
. ised fro cous cthanol e
tions stat gy 700 GATHAY H gE g 68 and 71 werlje simlarly prepared w
usi ng the aﬁnﬁqpkdajecﬁemojdlz @Q. - 50% 30
actants. Compound numbers 66, 69 and 79 and 81 |\/] ner al oil 2% ;1
In the f,pl 1 owi ng EXAMRLES the words:
4 XA a§ prc arcd! n m
48% 90 5 - - Butyl - 2 - cyanam@@ - 35hydr(leJBRa—So§mrr; (04 %Gbgg%lc) was dissblved 65 m
an PERSE-"mcttylpSSAR@E hovingEhd OFAS: -ar én 2-diethyl-aminocthanol (30 g). To the Exanple3’ m©
20 vy or R°1“Ug"17‘1ﬂ1 cdviar K sbutyl ; 4 - chloro - ?g
; " s imcthylamino - 6 - methyl inc
A dusting powder waswpfepared by n1X|nj 2 mole) Y crwlmnrmygﬁﬁxﬂ ex
EXAMPLE 15 . in the proporta DJOS—1$6°&B oulsMBkc@E fz\lcﬁctlhyﬂgrv%dl ent '3“(
40 An enul si on cowgentrate was nadmnruqahalmyl was wntohcdtnalva:cuo,éuad e Xi ng 40 Sa
t oget her the ingredignts. set out be-  sidy dP Wﬁhé‘ ﬂﬁ@ﬁ?w stcat ed and - g
. fgrc &H chlor[ watcr. lo T
stirringst Q‘thy t‘atc Awas condensed layer was drlcd (Ié ), and c solvent
with dlcyandnmld(, The product was re- removed. Distillation gave the product, b.p. 75 co
crystallised from cthanol, m.p. 295—298° 126°/0.23 mm. n,* := 1.5046. 45 an
dec. By a similar method there was also pre- 16
ExampLE 7 pared compound numbered 109 having b.p.
50 5 - n - Butyl - 4 - hydroxy - 6 - methyl - 126°/0.4 mm. np?*=1.5250; also com-
2 - urcidopyrimidine having the formula:— pounds Nos. 111, 112 and 113, §0 an

50 for



m xture until
95%

sol ved.
EXAMPLE 21
prepared by ball- 45

all the constituents were dis-

Conpound No. 4

the' censtituents set out below and

Et hyl ene Dichl oride

Tal c

10% A Col

40%

formul ati on was
mlling
Cal ci undodecyl benzenesul phonat e

5% then form ng an aqueous suspension of the 100 "Lubrol™ L
10% ground m xture with water. "Aromasol " H 35%
Cogpound No. 4 40% EXAMPLE 16
——Dispersol " ad AlOQ'BHZSgALCQnDOSItIOD in the form#k
dinc gBai ns readlly "LubroLhmmfg “g% 105
]gook:{dl sp(grm ble in &4 rgubwyl -e2 g.dimetyminowas - pr e- 'é° 4

n[ m

wralisip

irahBnt'ai ni ng ag
L), n.fgredi ent a conpound nun®

31 9, 12, 28, 30, 37, 62 % ]
1rcp'1&:8r 961

499"
nich wdsst ed
e crad t hen m xing in the sodiim
in dilgig jacetate.

pared b ﬁth?ngmﬁ
bel ow Yt{g

or

respectively,

form a

" heterocycllc rﬁ
particul ar f: “° (550
Rl err]
hal ogen,
conprising
active |ngr

al kyl

contain an
stituted
al kyl sul pho

N- a%bnv guﬂguh:sctdmttuﬁféd, my 1&4b- thc formula —
X a
ﬁx | A ms;::é:hr n¥a’nn a‘ OYUKI

"@érrler for themﬁmthwﬁcmﬂ@mﬂdm&nU2nonmrmﬂlng a
i a I|qU|d contalnlng a surface

.1\d$tp| ISd di | uent,
o @etive agent

substituted or unsubstliutéd car banoyl . groua;sZﬁmum%amemz%
group where Ris a subst i %%t ed or unsubstlt@ﬁ%d

solved
a2 the
ioro -
aidine
urred
zthyl-
d the
ylene
oride
lvent

pre-
b.p.

com-
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The result

Yitie~
I'n thé presence

d 2, 3, 110

2, %rr] t o-
w‘ﬁsﬁ‘l Jf@bﬁ i B[“T. oudd - 206, nuhm-

ammo - 4 hydmxy abOox@hyl R Einpr &Rl
hﬂﬁwwhéﬁégdrcmmhdsem&%sdnm ednwﬂmeadhmm

Dol dpesfermearont o spbeo

E as
()

act with 59% aqucous

al kyl sodaliﬂ(a'l&g’rb'}ldtalsklﬁﬁtyll The( Bjkalic

aFk¥ Flt FCRL .zmd athg d *l ]cd
i J‘i‘g ) %ﬁ‘ é@F :ﬁ
1c x
whi ch rra)(nd recrystallised fxom cthanol -—wath%(lch (ﬁ, oun

fipishinctadng thest t hr ee of

75 91 116w:r]:

EXAVPLE

was J’;accd ina qmrtil’ﬂ adxatcd
WiravidEek ﬂa'tﬂptfﬁd] 6<'5Hr VIihe sol-
vent was then removed in vacdagid the resi-

Yotk gg \{?ZJ *FH%:M

mx

pound No. 37 was 8rc
fbi@a.cl dal 05|t|on
hydroxyhaloalkyl 60 as an

guadmo
5 n- propyl pynmldmc, havmg

zo- phenyl al kk,am no, or
Jé&ﬁgen or sulphﬁr/\ﬁwd

L

Ng- l’ Nll)

or ether thereof, wherein Rerr] and R[err] ar e:
™ A-fungi ci dalysconposi hii@n 2Camily &g -as. 2 by dr.098Mared as follows: .
an active i ngr ddiceptmaccgyhibivi i ne demnﬂablvesMﬂé1h@k&&bs&mhﬂﬂemxgr@ml
unsubsti t ut ed ﬁyﬂmﬁethﬁﬁ‘m:%FmﬁhE‘general(PﬁnmmLa » addgd hateiooe @hncurlng
imigp-bémzyl i di ne-im no gr oupg
ethghpst it ut ed ani no G Ty o),

was preparcd as follows:

To a mixture of 2 - dimethylaminocthyl
chloride hydrochloride (5.76 g., 0.04 mole)
and 5 ~ n - butyl - 2 - dimcthylamino - 4 -
mercapto - 6 - methylpyrimidine (4.5 g., 0.02
mole) in water {50 ml.) was added slowly at
room temperature 10N aqueous  sodium
hydroxide solution (8 mlL). The reaction mix-
ture was stirred overnight and the solution
extracted with chloroform. The chloroform
extract was washed with water, dried (Mg
S0,), and the solvent removed. Distillation
gavc the product b.p. 152—153°/0.23 mm.,
np* = 1.5452.

In a similar manner were prepared the
compounds numbered 115, 118, 119, 122, 125
and 126: "Compound No. 118 having b.p.
160°/0.33 mm., n,,"*- 1.5670.

Examrre 11
‘The compound 5 - Allyl - 2 - dimethyl-
amino - 4 - hydroxypyrimidine having the
formula: --

g_ goolcd ﬁ)cx ﬁ big sHa lﬁ]uxf\c
nnoq‘g;‘ﬂ 1 reeping tl ¢ fein-

Re befwG ¢ wi stirred
mpyﬁEctcRc
rogdar e reddedwin egroetions
below IO° . and the mixture was stirred at
room tcmpcraturc for 18 hours. The resulting
suspension was filtered and the residue washed
with cthanol. The residuc was shaken with
200 ml. water, filtered, washcd with cold
water (4 ml. x 50 ml.) and dried at 100°C.
Yield, 45 g., m.p. 291—293°C,

ExaMPLE 13
The compound 5 - allyl - 4 - hydroxy - 6 -
methyl - 2 - (m - nitro benzenesulphonamido)-
pyrimidine, having the formula: —

CHy~CHe CHy
Ohyt o

\/-@%

was prepared as follows: —

5 - Allyl - 2 - amino - 4 - hydroxy - 6 -
methyl - pyrimidine (4.96 g., 0.03 molc) was
suspended in dry dimethylformamide (40 ml).
To the suspension was added m-nitrobenzene

T \\he i ngredients
~ of added water

Fornul ati ons similar t'6Yt hose set out in
ture was dri eds arphredies dotiobves— 16- 22

E h ] 2"
passed throdgh a British Sq%%rggy%mld‘ﬁ?ha‘s}? v‘e g'%m

above but
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70

(3)

fyee

olf err] -
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group, Rlerr] stands for hydrogen, alkyl or
phenyl - or Rlerr] and Rerr], together with the

adj acent N- al kyl e . 75 at om
form a substituted or unsubstituted Rlerr] is hydrogen, alkyl,

al kenyl, hal o-, alkyl -, 25 heterocyclic ring which nmay
contain one or or al koxycarbonyl-substituted phenyl, unsub- nore

addi ti onal heterocyclic atons; stituted or sulphur-free
substituted am no, and wherein R err] and R err] are:
cyano, abkylcarbonyl haloalkylcarhqnyt a 30 31
hydr ogerr, T - ctic— =

| tro TOITOCYC
het er oc C| .v'uavhoxgbhlorrc]‘ié 6( ,rp 03 molc) and thc sx7cg 44- 100 10 obtam %'P"aﬂ"?s‘é‘%ﬂ size cﬁen | al kyl ,
y miklure wa su eo? peratuge, A p y y

an al kyl gfQum §g ‘rl ,u , 0.03 GhoRY b§t| futed or unsubstitut ed hydr ocar bonab'
by a 6- rrentneﬂedmhre\tterntjaye nﬁr)nwstsr mgiem C 0Cbmpoind b. Bonded d| recior to a the
car bon &t oE:E“'tfathMg“’F amwarzw stiyred fonl ky“El*P [ﬁ oyl , or 60 ‘
of the pyr “@jﬁ%"m M"‘Q Féﬂbﬁg) %ﬁ O Sogm:’ o5 ubstl tut ed é@eﬁhyl sul phonyl a5
group; Or naight, and the product ﬁltcrcd off, dricd,@hd S--- atom there of
Rl err] andrckysenllis¢d tfrogemhammvm’tclm t4ha9gadj acent ni tIExaMPLEBE/ a

het er ocy®| M@ &b Cut ed al kyl radical , The dsprdigethisictr paloy H@f‘eraﬂcygl ic

ring which may 35 peRuflb§0 group, prolc]i?;cl:c agcpo(\:;d::r; tfocrrr?t:?aﬁ?(rﬂttl r{xigsml;ccihp ne or nore
addi tional hater gdekypgrim@dine aziphgnyte gipesiPle in liquids. at ons,

or form afogudaii-di no, N hal ophenyl - an al kyl sul phonyl
group, |d| no or ben Wil H‘ydra2| no gr /p i0 OI};
or Rerr] and R[er% r form a sub lsl:ﬁ,rl,ﬁpe xOr Rl errls:f s hydrogen,
hal ogen,i5al kyl .unsubst I‘tﬂdnrﬂdﬂ” Blsoyl ene or al kenyl ene a
bridging alkyl ubstl tut ed or hafodiumgeetrst koxy- 10 4FGup; and a

wherein X is an atom'm,):oxygen substituted phegayl. : i3 r
sul phur; and a carrier for the active Infhc ac[,vﬂngrcaint|<s:0,hl)bdﬁd)g@n,4 hal ogen, a

al kyl, phnemypredakey|as follom Tgvled) omt dnesolmplr inS3 majveat @@I |7d a
di luent, or.'8 % pdlijog of %ehy‘?j el By |t*re r;gulﬁvldr;l [t GBIPYEY| ontonither 95
di l uent  cofitgin vl @céur,t’," CBortih o@g @3k allowed (o0 SBIAICA mdué’@ﬁ"ﬁeﬁycl ic » @
het er ocyel iGlc, 5ng)bmd @5vhole 2‘)turAw45f unﬂgd Cildd@bm@eItigaOS| t| on conprising
stituted af°k | minglye |roonphe1n>ytaer«y Iden hal 0- or 45 as an  orl
active i ng):l §§;ﬁ d‘%t mqu‘.‘ r?gb ﬂ‘ﬁr‘frggfa %Jﬁ ynd shfb tituted pheny¥tHPo, 5 aton
al kyl sul ph Midine (0. 041 mole, 10.1 g.) were added 1 V(ehnptfcla Enhigy mul a: -. 95 2 or:
phenyl akkyén hhowhohahtkscu 4gr Ohoulsadta4ebsti t uted  phenyl al kyl, or a - CHO and
group; or 1@ “:ﬁtnﬁgvi‘“R[‘ )f‘)r\]:f‘t t{g’gut‘l‘l‘?b}ﬁ fo}rm an, ap# r‘gn or 100 Jder r] 23
| ken | ene ?l?r dl"g }g b ish composluon suitaolc tor usc as a sc _ . ]
a y 60 il teia ¢ xvc thc pro- dressing was prepared by mixing all three of 85 30 a

X is an atmm rﬁ) Oy gedsr, thch rﬂ; Ukation  the substituents set out below in the propor-
Rlerr] B% hydm@g@h hydroi;yal kyl , phenyxbraleklydd, al kenyl ,

al koxycar bo y‘?“Rr ““,‘z“ml ’rff (Ircard myc “c a d,qal kyl am noal k OI |
al kyl t hi oaf,ccﬁy RaEPared e t’ﬁ% t Her eo mc & Rlerr] is Mr ogen, . 5,
al koxyal kyl Iarnmt rarmargrrmmrtars thhevoBt i VeCHim-clayal kyl , or subst 4gtAit ecboor ‘an
unsubst % u}}%l:; il ““‘ROQ‘F‘?E{II;'% c}UﬁErl sing a soli d di! uent or an

AP OI OF/ or R
50 R[ er I‘] I'ra th éh) }jﬁ k& yl ’AH ﬂtjgbiotwdz ﬂ:t ég rj@ urIan ,dl | uent unsul
contai ning a surfaceaxaaekinge in the proportions st@&td{ lthe Ett lgﬁﬂwnt al kyl -, Qr groy
al koxycar bory Imsxbbn concggrRtwas magd b by edmhaalyr unsubstl t ut ed or st

4 Xing )Lr t ct redi

sul phur ?rﬁ‘e L ?pomo rglt%‘l ’1 rg‘gﬁg OSI ;%or}’mgn | ng as 110957 suq) tituted fmum
am no, Cyaﬂrﬂ:tur@- l»uu Qc drsa 3“1 d' ent a py. st 2;
derivati vesodkd al kyI car bony , heterocyclic, het er ocycli c-sub- the gener Bl as an
formul a: c ]EXAMPLE 21 1, 18“2 584 tive @
oun rmulatio c -
319, 1 2 tl??r ic Ior?d2 70 75’ 4% 161{}110@'1‘}2:0 Ig)?)stxtugcglaﬁsgfe@e{%b P
car barm Q@alcit 1@(‘(1[ ylh@rﬂ%cﬁ[;ﬁﬁrﬁat 9 5$htn forming an aqucous suspensiert 8f thc 100
r espectl vel yluteslom Tables |, |1 1a<p|d | lgtoundy@ixhey with #dter. t adj acent N-atom
f orm a “Aromasol” H n/.,
Compound No. 4 407,

ExaMrre 16 “Dispersol” 10%,

50 A composition in the form of grains readily “Lubrol” 1% 105 or et
dispersible in a liquid, e.g. water, was pre- Water 49, alkyl,
pared by grinding togcther the first three of 50 R. is
the ingredicnts listed below in the presence EXAMPLE 22 aryl ¢
of added water and then mixing in the sodium Formulations similar to those set out in stitute

55 acctate. The resultant mixture was dricd and  Examples 16—22 above but containing as substis

passed through a British Standard mesh sicve, active ingredient a compound numbered 2, 3, 110 alkylc:



above, were prepared by nethods simlar to heterocyclic ring which may

contain one or t hose described in each particul ar Exanpl e. nor e
addi tional heterocyclic atons; R err] and Rerr] 5 VWHAT WE CLAI M
are hydrogen, hal ogen, alkyl, alkary], alkenyl, (1) A fungicidal

S -

cenposi tion conprising a]kylthioal kyl, al koxyal kyl,” hydroxyhal oal kyl, 60 °

as an active ingredient a pyrimdine derivative nitro, arylazo, or
het erocycl i c al kyl which may of the formula: -
contain an N-atom unsubstituted or sub-

stl uted aryl or aryloxy, or arylthio, [err]
phe al kl no, —or._alkyl sul phonyl; & ?ﬁ@_l_s L_gx-ygen—oﬁg—l—-
i msul phur and @ 12,658, 8RBT, i6er 70f TN, 91,he6,act by esdungr eldjleatbanoyperi Bi ag B, to- 55
solid diluent 1§60mr>achhqquwdl Eedies &j Hi g 1H seatlfen th thc adnkfcm N-atom forrcn a
a y W D simi hoter OI
OﬁCt ive agent . t T‘“dcsc@xbcﬁﬁ ch iﬂ)%?gq xXam & e!'n(rél ca uon ygr%; ;T
25%3) & fungisci d S ALONROBLAIN ﬂSC—erp“ si g a§rc Qﬂlogcn, alkyl, alkaryl, alkcnyl
1.55an active |ngreldl erﬂm@; Y [conflogliiane caargrisingat alu;emhxof?lﬁm,aalmmmtluuz@xyh@palkyi 60

2.5%nsubst i t ut edc«smﬁgxrf f’é’?‘ ter a putmidinfedegieier aniuporifner bogodids ehyaieP iy ring, a
Up,

contain an

benzyl i di ne- I . stituted aryl ortfaé}’lgjj;' or arylthio, azo-
xerc @ @am no or sul phur- fre pstituted am N@nenyl alkiamino, or alkylsulphonyl; and X

statedjreoUf¥, a cyano group, su sh tuted or unsulskiomudiedxyear bamdghur;gensup,

a

ily 4 R CO- or R SO er]- wo' where Ris a Sy by écavw1gfa4ﬁg‘m§;§?gfglqic§d

hydr ocar bon wher ei n: ﬂucm, or a liquid con

active

15
[err]
620
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