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. (54) SUBSTITU~D-5-PYRIMIDINE COMPOUNDS. 

•. (71) . We, ELI LILLY AND. CoMPANY, a .. ·in R, R1, X and the pyrimidine ring· . 25. •. · 
may be substituted by one or more of . Corporation of ·the· State of Indiana, United 

States of America, ·of 740 South Alabama 
Street, City of lndianapoli~ St"ate of Indiana, 

the radicals, chloro, bromo, ftuoro, iodo, . . 

. 5 United States ol America, do· hereby declare 
the invention for which· we pray that a patent 
may be granted. to. us and -the method by ,· 
which it is to be performed ·to be partku- · .. 

· · . · · · -, . larly deScribed in ·and by the foMoWfu.g state-
td ment:- . · · " ·. • · · 

.triftuoroinethyl, . hydroxy, methyl, ethyl, . · . '. ·. . · 
methoxy, . methylmercapto, methylsul- · . . · · . . 
fonyl, nitto. or dfalkylamino; the non- .· 30 · 

· · phytotoxic acid addition salts fonnable · 
therewith; and excluding 5".'isopropyl- . 
pyrimidine and 5-isoheptylpyrimidinC. " 

· < This invention relates · fo substiblted . 5-
pyrimidine mm.Pounds of the formula: ·.·· ·:. 

A pioc:eSs for the preparation of the pyrini- · · · ·. 
idine C;ompounds of the formula: · , ·.~ 
·./".:.'.. . .· .. . . . . . . ; . ~ . ' . 

.·: .,i. 
~ ..... 

· wherein . . 
IS · R is C1-Cia .alkyl, Ca-C.. cycloalkyl, ·or 

: phenyl; · .. 
· . Rt is benzyl, phetiyl, thienyl; or furyl, 
~ . C1.:....cia. alkyl, or Ca~ cycloalkyl; 
· X is· hydrogen; hydroxyl, C1-C4 acyloxy, 

20 halo, amino, cyano, (C1~4 acyl) amino, 
hi l ·. . halo, amino~ cyano, (C1-C.; ac:yl) amino, 

·. . , .Ci-Ca alkyl, Ci-Ca ·alkoxy, Ci-C3 
· · · ilkylmei'capto, : ·.. anilino, · heterocyclic- · 

. ·mercapto, or hydroxylami~; and where~ 

. . ~ .. 

. ' 

. .. : ·: 

; ·.'· . 

.. ;:_ 
!' _:. 

. • . ·: . ~ .. ! . 
! • t ••.••• 

. ~ .... 

·wherein . 
, R · is Ci-Ci.a alkyl, Ca...:..Ca cycloalkyl, or 
! . phetiyl; . . . . . . . . 
· Rt is -benzyl, phenyl, thienyl, or fury!, Ci- . 40 · · 

•. C.3 alkyl, or Ca-Ca cycloalkyl; · · 
X is rydrogen, hydroxyl, C.-C.1 acyloxy, :· ~. 

·. halo; amino, cyano, (Ci~ .. acyl) amino, 
C1-C3 alkyl, . Ci-Ca alkoxy, Ci-4 ~". 
alky~ercapto, anilino, heterocyclic- · .,.;ii 
mercapto, or hydroX:ylamlno; and where-
Jn .the R, R', X and the pyriinidine :ring 

. SliE .ERRATA SLIP ATTACHED. 

.. 

· [Price ss. oJ. ·c2sp)J 
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1 . -.¥'< · · may be substituted by one ot more of .the · S - : a - halopyrimidi~e produced in aceord-

. radiatls chloro, bromo, .fluoro, iodo, tri- ance . with step (D) aJ>ove with ~he corre- ; 
. .;,.. 

••• 
:· .. (··' 

(; ; 
i• :. 
\~. ;·. 
).,_. .. 
. "\. 

ftuoro.lilethyl, · ·hydroxy, methyl, 'ethyl," sponding alkali metal aJkoxide in alkano! . 
methoxy, methylmercapto, methylsul- · solution; .. fonyl, nitro or dialkylamino; the non- · ' · phytotoxic acid addition salts fonnable (F) when X is an amino group, reacting 50 therewith; and excluding· 5-isopropyJ..: a 5 - a - halopyrimidine produced in accord­pyrimi.dine . and 5-isoheptylpyrimidine arice wlth step (D) above.With liquid ammonia compnses: at an elevated temperature and pressure; 

. fo .. ' (A) when X is a hydroxyl group, reacting . (G) when X iS a hydr~xylamino group, ... ·• · · a 5-halopyrimidine, a ketone of the formula reacting a S - a - halopyrlmidine produced 5~l · · · R-C: O"-R1 wherein R and R.1 are as de- in accordance with Step (D) above with ·.• · fined above, and an alkyl al~li metal in the hydroxylamine in :the presence · of an alkali . ,, ~Id in the .presence of a low-melting polar metal alkoxide and an alkanol; ' · · .•• , organic solvent or mixture of ·solvents; 
· (H) when ;x is ~n, anilino group, reacting .(B) when X is a hydro~ a~," reaotlng a 5 - a - halopyrimidine produced in accord­
an~ with . step (D) above · with . aniline in · ·• .· (l) a 81,lbstituted malonic acld ·ester of :the· . the presence of an inert solvent at an elevated 

60' • . . > 
·.·::. 

.. ·.· 
'.;· ... ··· .. : formula · -... · · . · tempertuare; · 

·-. 
.. · .. 

. '. ::·: R;_.U-Rt 
(I) · when X is a C1-C• alkylmercapto ' · 

or heter¥omercapto group, reacting the . 65 . 
_, ·.·: .:' I O=y-c-C=O 

·. corres~1ng mercaptan with a S - a - halo­
pyrim1dine produced in accordance . with step 
(D) above dn the pre~nce of a base and an· 

,. 
:I 

• 5 

... , 
...... 

. H I·. inert ·solvent; · Rmo · OR" 
· .. .. (J) when X .is C1-C, acyloxy or C1-C, . 70 . 20 wherein Rand R1 are as defined.above acylamino, reacting an alcohol produced in .. · ;_ ;-.·. . . and R" and R'·"- are c,,...,..c, alkyl accordance with step (A) abOve or an amine . . radicals, with urea or ·an appropriately produced in accordance with step (F) · abO~, ·. · ·$Ubstituted dc:dvaitive thereof, re- respectively, with the c:Orresponding ei-e •. 

acting' th~ barbi·turic acid derivative alkan.Oic aoid or Raetive derivative. thereof; 75 thus. obtained with phosphorus oxy-
halide; and hydrogena~ the· resuJ.t- and· optionally reacting the product ·obtaiOOt 
trihalo-pyrimidine derivat1ve thus ob- by an,y of said steps with an acid selected to · tained; or · prov..ide a noiiphytotoxic salt thereof. · 

C1-Ca Alkyl means methyl, ethyl, . n-. (2) · an alcohol produced. in accordance propyl or iso-propyJ. . · 80. with step (A) above ·with a· reducing LoWer acyl means fonnyl:t icetyl, pro­agent :to replace the hydroxy group pionyl, or butyryl. . · . . . 
with a .hydrogen atom; .) ... · • · c 1--ci.3· Alkyl means saturated straight or · . 

. . branched chain aliphatic" hydrocarbon radicals ·. . · (C) when X is a ·cyano group, reacting and cart be illustratively methyl, ethyl, n- ·ss · : ,· 'a 5-halopyrimidine with a compound of the . propyl, isopropyl, .n-butyl,' sec~-butyl, tert.-. . 35 formula butyl, n-amyl, isoamyl, · sec.-amyl,- tert{S:ry 

: . ~ ...... 

H · · amyl· and other isomeric amyl, n-hexyl, iso-1. hexyl, sec.-hexyl, and other isomeric hexyl, · 
R-C-R 1 n-heptyl, and other isomeric· heptyls, n-octyl, 90 I · isoootyl, and other isomeric octy.ls, n-prima.ry 

· CN nonyl (nonyl-1), · nonyI-2; nonyl-3, rionyl-S, · 

wherein· . .R and R' are as defined above, fa 
the presence of a solvent and an alkali .metal 
amide; 

2 - methyloctyl ·- 2, 4 - ethyl - heptyl - 4, . .· 
3 -· methyl - 4 - ethyl - hexyl -4,3 - methyl - . · · 
3 - ethyl - pentyl - . 3, 2 -ethyl - hayl - l," 95 
n-primary decyl (decyl-1), decyl-4, 2 .:. ethyl -

·oetyl - 3 (tertiary decyl), undecyl, · n-doc:lecyl 40 . (D) .when X is a halogen atom, .reacting arid n-tridecyl. · · . an alcohol produced. in accordan~ with. step Ci-Ca Alkoxy means methoxy, . ethoXy; · ; · · -. . (A) with a halogenati~g agent t!> replace the propoxy, or .isopropoxy. · , · 100 · · hydroxy~ group of the alcohol with the corre- C1..,..Ci Alkylmercapto means ~ethyJmer-sponding· hal«>:.'!n atolti; · · . . · . . · · capto,. etbylm.ercapto, n-prmlmercapto, or 

.. 45:_~ ::: (B) ·.~en~- Js Ci~· aJkoxy'i reacting. a . is°N°~cli:pt:Crcapto ~its e;g. '.i~id.i 
' '') 'I• I• ·, . . ' . I . I '••' .. ··!,'_]".·. 1L.'.·· .. / .. : .. :· .. ; .·.· · .. ~ ·r· \ ·· .-:,····.~. ;. r .. ::· .. !1 •.·•··. ' :·i:'_'~; ~· .. ·~ /~ .;~~ 
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.. i a2olylntercapto, furylntercapto and thienyl~ pyrimidines haS been demonstrated by the. · 
mercapto. · · · following remarkable experiment: · Seeds of 

·. . Halo means bromo, chloro, fluoro, oi" iodo. cucumber; for exa.mple, are soaked for a short 
Ci-CA Cycloalkyl means saturated mono- · period of ·time, about 10 minutes, in an . 

S cyclic aliphatic hydrocarbon rdaicals haVing ethanol-light tisoparaffin oil solution of a 5- 10 
1 ~ three to eight carbon atoms in the ring and. subSti.tuted pYrimidine. The seeds ate re-

can be illus~tively cyclopropyl, cyclobutyl, moved, dried, and planted, and produce plants . · 
cytjopentyl, cyclohexyl, cycloheptyl; and free from powder mildew and protected there-
cyclooctyl. . · · .· from. . 

10 Suitable nonphytotoxic acid . addition salts The novel compounds of the present in- 75 
· . · of the bases represented by the above formula vention ·have been shown by suitable in 'Detro 

· can be prepared employing those acids of . and in ·vi-Do .tests .to control such fungi as 
· sufficient acidity to form acid addition salts Erysiphe polygoni, the causative organ.ism of 

with the· weakly basic pyrimidine gtoup or bean powder.y mildew; Colletotrichum lagen-
. 15 with an amine substituent attached thereto. arium, the causative organism of cucumber 80 

r .. . These include, inter alia, hydrobromic, sul- anthracnose; Ur.omyces plraseoli, th~ · causa­
furic, phosphoric, nitric, oxalic, methanesul- tive organism· of bean rust; Piricularis orysae,-. 
fonic, hydrochloric, hydroiodic, benzene- .the causative organism of riee blast; and 
sulfonic, p-.toluenesulfonic;, .. maleic and ·the . Rhisootonia solani, the causative o.rganbm of . 

· 20 like. · damping-Off in cotton. . . . 85 
::· ., In the prior art; Margot et al., U.S. Patent . In addition, certain fungi which· .affect 

2,839,446 (June 17, 1958), teach novel ornamental plants including Sphaeiotheca 
pyrimidines which are said to possess fungi- pannosa var; rosae, ithe causa.tive organism of 
cidal activity. The Margot compounds are powdery . mildew of . rose; and Erysiphe 

. ·. 2S.. distinguished by having at least one trichlo1"9- graminis, the ca.U$atlve organism of powdery 90 
. (.·: methane sulphenylmercapto group preferably mild~. of turf are controlled by the novel 

attached at the 2-position of the pyrimidine pyrimirunes of. this invention~ · 
ring. . · ·. · . The novel compot1nds of this invention are 

In addition, Ba1Iar!i et al., U.S. Patent · also active against certain turf pathogens 
30 2,658,895 (November 10, 1953), teach 2 ~ which yearly inflict great damage to rurf. 95 · 
, . alkylphenyl - 3,4,5,6 - tetrahydro - pyrim- These tul"f ·pathogens include Helmintho• 

idines . which are said to ·have {Ungiclda.l ·and sporium satfoum, the causative organism of 
detergent properties and al&o to have use a:S Leaf Spot; Rhisoc,tonia solani, the causative 
asphalt additives. . · · organism of ·· BroWll. Patch; Sclerotinia 

35· · .Brederick et at., Chem. Ber., 93, 230-. homoeocarpa, the causative organism of 100 
1 r 35 (1960~, ·.~ the pr;paration ~ ~~so- Donar Spot; Fusarium roseum, the causative. 

propylpynmidine and 5-isoheptylpyrimidine, organism· of Root Rot;" and Pythium sp., the 
respectively. No utility is disclo5ed therefor. causative organism of Py.thium Blight. 

Lowin . et al., Arch. Biochem. and · Bio- . The novel compounds of. this invention are 
, 40 physics, 101, 197-203 (1963), teacll the use ' utilized as fungicides by applying them to · 105 · 

. (:.:: of. 5-hydroxymethylpyrimdine as a subStrate infected Or susceptible plant surfaces, or to 
in studying the in 'Viw inhibition of thiamine · the soil. 'This is ctinveniently accomplished 
synthesis. . · . / by spraying; dipping, dusting, or drenching. 

The novel pyrimidines of the present in- For such use, the compounds are fonnu-
45 vention have been found .useful iri: controlling .lated ' into compositions desirably containing, u~ .. 
C (. fungi which attack food crops, ornamental in addition to the 5-subStituted pyrimidine, 

plants, ani:l turf. The novel compounds have · o~ or more of a plurality of additaments · 
been . found useful in combatting both air- ·including water,. polyhydroxy compounds, 
borne and soil-borne fungi which affect J.)etroleum distillates, and other dispersion 

·50 plants. Most unexpectedly and surprisingly, media,-. sudace-active disper5ing agents, .emul- ilS 
:· i : the novel pyrimidine compounds of this in- sifi~ and finely diVided inert: solids. The 

vention, unlike the closely · related pyridine · concentration of the s~substituted pyrimidine 
compounds, are systemaically active as fungi- compoiind in these compositions may vary 
cidal agents. That is, the pyrimidine com- depending on whether the composition is in-

55 pounds are absorbed by the plant· and trans- tended as ·an emulsifiable concentrate or a i20 
t' t ported throughout the plant Via the vascular ·wettable powder designed to be subs~uently. 1 

·. 

sysrem of the pliµit. F:ur.ther, . these novel · diluted with additional inert ·carrier ·Stich as . 
pyriniidi.nes have the ability to cause certain water to produce the ultimate treating oom-· 
plants Ito produce, in a l!l~ner as yet .not ·position or· ds !intended ·for. direct applicatiOD1 

60 known ~ understood, fung1ctda1 substances of as a dust to plants. . . · 125 
. (\ t an unmown stnicture which .substances can · The novel compounds of the present inven­

be extracted from the plant tissues by methods tion are applied to plants in effective amounts, 
known to ·the art and shown to \)Ossess fungi- varying somewhat with the particular 
cidal actiVity in standard fungicidal tests. . · organism, with the severity of the infection, 

6S. · · The .. systemic ~ action. of these .and with other factors ·such as the enViron- 130 

.. · ..... · 
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1,218,623 4 $ 
ment in · which treatment is conducted. In· L ·.· · ~' ··... ' general, it is . found that an aqueous spray containing from .about 2 to abOut 400 ppm. of actiVe material is satisfactory when treat­. S ment .is. :to be carried olit in the. greenhouse. 

·.·.· 

i .. 

As iS" well understood in the art; a some­what higher concentration of the active com­. pound ·ls desirable when treaqnc~t .is to be ~rried out in the field. In that case, the pre-10 ferred range is from about 15 to about 1000 ppm. of 5-substitu~d pyrimidine. 
In the case of the .turf. pathogens,. supra, control has been accomplished using an appli­cation rate of from about 0.05 . to about 1.0 . IS pound per. acre of the 5-substituted pyrim­idine. Control of :the other soil-borne fungi mentioned above has been accomplishe4 using a broadcast application rate of .about. S to 40 pounds per ·acre of the S-sub$tituted pyrimi~ 20 dines. · 

Unexpected antibacterial activity has been shown by certain of the novel compounds. Thus, a,a · ..; diphenyl - . S - pyrimidinCn,eth­. . ano} and 2 - methyl - S - diphenyJmethyJ .:. 2S 4,6 - ~idinediol, are active apinst A"Cro· IJaoteraum tumefacimr, the Ca.usa.tive .organism of er.own gall. Other of the novel compounds,. including 2,4,6 - trichloro - 5 - diphenyl­methylpyrimidine, · S - (2 - chlorodiphenyl-. · ·. 30 methyl)pyrimidine, 2 - chloro - 5 - dipheriyl­methylpyrinildine, and S - bis{4 - chfo.ro­
.'.'. 

phenyl)methylpyrimidine are active agahtst Xanthommras . phareoli var. so.jensis, the· causative· organism . of bacteria~ blight· of soy-.. ':tr::. , 3~ bea~sides the above. proper.ties, the novel 
pyrimidines have shown · unexpected herbi­cidal activity. In addition, the compounds . ·possess interesting growth-inhibitor activity. 

·_'? 

· 40 Thus, S - (2 - chlorodiphenylmethyl)pyrim­. idine· has 'bene shown to inhibit tobacco sucker growth. 
.. Another of the novel compounds, a - (2 -ftuorophenYl) 7 a - (3 - ftuoropheriyl) "". s -45 pyrimidinemethanol, possesses .the abHity to inhibit the opening of the buds of cut .flowers.· Still others of the· compounds, for example, a,a - diphenyl - s .:. pyrimidinemethanol and . . . a - (2 :- chlorophenyl) - a - ( 4 - chloro-50 • phenyl) - 5 - pyrimidinemethano}," exhibit. anti-auxin properties. · 
Certain of the novel pyrimidineS", i.e. a ~ (2 ...; .fluorophenyJ) - a - (3 - ~uorophenvl) -5 - pyrimidinemethanol and a - (2 - .chloro-'55 phenyl) - a - (4 - chlorophenyl) - 5 - pyrim...; idine methanol, possess the completelv un­expected. 8nd a~ ·yet unexplained abili.ty to cause an increase in the number ·of .flowers and fruit produced · by :tOmato · plants. when '60 said plants are- treated with one of .. the com­pounds about 6 to 8 weeks prior to. flower formation... . .. · · · · · 

. B~use of ·the herbicidal actiV.iiy of° the pyrimidine colitpounds they are ·useful .in fer"! 

-~- -~··--··· ····-·····----· ·---------~···-·-; .... 

tiliser composition with .. one or more plant· 65 · · para~on is · a suitably ; -foods. . . or a!.'.c~::!!!,,,. The novel 5-substitutcd · pyrimidinemeth- diethyl ;.·~'"- _ ariols (X =OH in the gener.ic formula, supra) 
5 

and urea is are readily prepared in· good yields by a syn- alcohol such . thesis exemplified as follows: A suitable 70 sodium ,:,,._ :· ketone, for example, benzoylcyclohexane,, is 
5 "". phenyl dissolved .in a solverit composed of equal trihydroxy ._ volumes of tetrahydrofuran and ethyl ether, 

10 excess i"b-': .. the solution is cooled to -125°C., and while. 'lrichlOro -maintained at that temperatlire, a solution 75 . "d' of 5-bromopycimidine in equal .volumes of pyrim• me. . tetrahydrofuran and ethyl ether is added ' . :~~1 ~~It~-,.~=~--thereto. While the mixture is maintained at IS .,. _ iu~)';!!-,._ about --·125°C., .a hexane solution of n-butyl r Where _x lithium is added. The reaction mixture is 80 formula, =-~·· stirred overnight in the cold, the reaction pro- pa.red in the duct mixture washed successively with dilute diphciiyl;,<.•_· · aqueous ammonium: chloride solution and 
20 is atlowed ·_ water, and :tpe organic Jayer· separated and sium ~i:.:M~ dried over a suitable dryjng agent. The dried 85 

1 · . • ,_ • ted d . xy ene to J . 
organic lilyer is conc:entra to · ryness '" • · vacuo and :the solid _.,;due extracted with ·jdine - ~·-·-... .._ Those·:-·ether to remove undesired by-products. The 

25 · oxy -are ;,·o .-eth~insoluble material remairung is identf ~ · •• · fied by· the elemental analysis as a - cyclo- 90 . Jow :::~ ·-·-~ . 
o1 · potassi.um .: hexyt ;.. a· - phenyl - S - pyrimidinemethan • . react .in :,,-An alternative method appear.; ·preferable Iogue of ·.• in some "instances and proceeds· as follows: • •• • · In a suitable reaction .flask,. dry ether is main;,. 30 -~i~"d;.;~·= tained in an atinosp~re of dry nitrogen, 95 · •.. • • cooled to about ..... ,118°C., and a solution of "~~i;';;··x_ butyl lithium in hexane added, followed by red by. • a solution of S - bromopydmidine in tetra- pa , .. · but."' lithium· tn" hexane· added &ollowed i.... 35 h::.fo-:o~t': ~·~ •.JJ. 

J I' . u;y \..!:!.::;_·.,: •. l~i·~·· hydrofuran. The. reaction mixture is c:OOled 100 "d to about -'125°C. aad a solution of a suit- Jiqui ~-----.. of about -able ketone, for example, 4 - ffuorobenzo-. reaction -;<-· phenOn.e, in t'etrahydrofuran is added at such _
40

. plete the/~ a rate as to maintain the temperature of the . . as.- the ,.._. reaction mixfure at about -'120°C. The re- 105 ·methyl).r:i• · action product mixtUre :is stined overnight such as .;: .. and w.trmed gradually to. room temperature. ' . . the like. · The mixture is neutralized with mtura.ted · · . 
45 

C.Un-:-:; aqueaus ammonium chloride solution and ex- · ·~ · . •• -• • · tracted. w.ith ~ther. The combined ether ex- 110 , · . •.uymo!!J"!" d 
. d ..:..:1 d . · . pounds _' __ tracts . are ne , concentratW. to ryness in . ·. • • . • .. · 'IJ<JCUO and the. residual material dissolved in ~i~:i:;L._ benzene and chromatographed over a silica· · hat · gel column, eluting with a mixture of ethyl 50 a ;.. .. 0 

.': acetate-benzene. The product obtained from US the fraction eluted with 3·0: 50 ethyl acetate-· benzene was recrystallized from a solvent such as ether and identified as a.· - (4 .- fluoro- · phenyJ) ..: a ..:. phenyl - 5 .. pyrimidinemeth- , anol. • . . . · 120 When X='H in the generic formula, sr1pra.., some of the novel compounds can be prepared by :heating the . s.;.substituted pyrim!dinem.Wt­anol · (prepared as above) in a. mixture of glacial acetic acid and. 47 percent aqueous 125' · · ·hydriodic acid· to rediice the hydroxyl group and yield ~e 5-substituted pyrimidin~-inethane. ' . 
In ~er c~undlJ whei;e X=H~ the pre-
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... ~~e~: 

Slum ·- -·· 
· absorltite "' 

:tore. is ·- -.-
60 .. pressure ~-

. .tracted w-.~ 

:-65 

dissolve~·· 
itbiu )·l; ~-~~·­
crVstallizes · ·wilerC· 



. •: 

... 

' .. 
po-"'-"Jant 65. 

.1din~---· 
;uta, stipra) 
'ey a -syn-
:~ suitable 70 
hexane, is. · 
: of equal 
rhyJ 'ether, 
.and while 
t solution 75 
1Iumes of 
is added 
:tained at 
If n--butyl 
:ixture is · 80 
;tion P.ro-o 
th. ddute 
ion and 
,tted and 
:'he dried 85. 
yness ;;1 
:ed. With 
:ts. The 
: idenli-
,.:. cydo- 90 
iethanoJ.· 
referable 
:oIIows:. 
ts main­
~trogCn, 9S 
1tion of 
~- by 
1 tetra.- . 
~~-by : . 
• QJPled I .100 
1
a si.Jit- ·. -· l · 
1benzo-. :.. 
It such· ''• 
iOf the" ,, -~·. 
.:be re- · IOS 
ermghli 
. i'ature.· 
~~ 
)d ex• : ' 
~ex.;; 110 
,ess !n 
1ed 1n .. 
: silica 
ethyl 
from us eta.re.. . 

;such 
uoro-
neth-

. 120 
°'1'1:a;;. . 
>ared 
1eth-e o1 ·. :··.·1 

leous 12S rou.,· 
line-: 
f .. ,• ,·: •.. 
r.··. rn:.:. .. · <.:'' 

_1,218~623 

paration is accomplished· by .the reaction of . readily prepared by ·heating a s.:.halo analogue 
a suitably substituted ~aloni.c ester with urea such as· S - (a .;. chlorodiphenylmethyl)pyrim­
or acetaminc. For exmnple: A mix·ture of idine with aniline. in an inert solvent such 

. diethyl phenyl ":' p - tolylmethyl malonate as benzene on the steam bath for a time 
S . an.d urea is allowed to react ·in an anhydrous sufficient to complete the ·reaction. The aniline ?~ 

alcohol such as methanol in the presence of hydrochloride w~ch precipitates is filtered 
· · · 1odium methylate. to yield 2,4,6- dihydroxy- .-off, the filtrate concentrated in .oocuo to dry- . 

5 - phenyl - p - tolylmethylpyrimidine. This ness, and . ithe residue recrystallized from · a 
trihydroxy compound is 21lowed to react ·with suitabte solvent such as ethyl ether to yicJd 

.10 cxeess phosphorus oxychloride to yield 2,4,6 - S -: (a;~ - diphenyl - a - anilinomethyl)- 75 
trichloro -· . ·s· - ·· phenyl ..: p -. tolylmethy1~ pyr1nnd1ne. . · . . . . ' · · 
. pyrimidine. The trichloropyrimidinc ·is . then While the compounds of the present in­
.hydrogenated in the pre5ence of triethylamine vention have been defined in terms of a 
and palladin,ized charcoal" to yield s - phenyl .; structural . formula which depicts the novel 

· · 15 p - tolylmethy.lpyrimidine. structural features of the. claimed compounds 80 
· Where ·x=cyano in the . above gener.ic and which. ~icates die presence therein of 

fomiula, the novel compounds can be pre- Cena.in well.;kno'wil organic radicals includ;. 
pared in the following JDS.'1ner: A ·mixture of ing phenyl, ,alkyl; furyl, .thienyl, cycloaJkyl, · 
dip~yl~cetc>nitrile ·.·and S-bromopyrimidine and pyrimidine, it will be recogriized by those . 

· 20 . is aJJowed to react in. the presence of potas-· skilled .in the art that such ·· radicals may · 8S 
sium .amide -in a suitable solvent such as be!li' .one or more substituents without" alter­
:xyJene to yield a,a - diphenyl - S .; pyr:im- ing · .the properties of the novel compounds 
idine - acet:oilitrile. · · . · in such a way as would set thent apart from 

Those compounds where . ;x =Ci~ · alk- the invention or take them outside its ·scope.· 
. 25 oxy are prepared by a.J.lowing an· alkali-metal Compounds having the novel structure of the 90 

low alkoXide such as sodium methoxid~ preesnt invention and bearing such sub­
potassium ethoxide; or sodium propoxide to stituents ~ accordingly to be considered· as 
react in alkanol ·solution with a 5-halo ana- equivalents of the unsubstituted compounds . 

· 1ogue of the desired product [e.g.>, S - (a - and are to· be ·considered to lie within the 
30 chlorodiphenylmethyl)pyrimidine] to yield the seope of the invention. Among such sul,l- 95 ·•· 

desired. produ~ [e.g.;· S - (a - · C1-Ca alk"' stituent atoms and radicals for R, F,1:, -~ and 
oxydiphenylmethyl)pyrimidine]; · the pyrimidine ring of the -.hove fonnula are 

·. · · Where X=amino, the compounds are pre- chloro, brQmo, fluoro, iodo, trifluoromethyl, 
pared by heating a mixture of the ai:talogous hydro~,· methyl, ethyl, methoxy, methylmer-

35. halo,,substituted pyrimidine, such as 5 - (a - capro, methylsulfonyJ, nitro, and dialkylamino; 100 
chlorodiphenylmethyl)pyrimidine, and excess · The following examples d~scribe 1n detail· 

. Jiquid ammonia at an· elevated temperature .the methods :Used in pre~ng. the no'Vel com-
· or about 100°C. iit a sealed stainleSs-:steel pounds of :this iqvention. In the following : 

· i' • reaction vessel for a time sufficient to C:Om- . examples parts and percentages are by weight 
40 plete the reaction; The product can be isofated : unless ·otJietwj.se specified. · · 105 

. as the free base S - (a - · aminodiphenyl- · · · · 
methyl)pytimidine, or in the form·. of a salt EXAMPLE 1 

· such as the hydrochloride, hydrobromide, ·or · a - Cycloheiyl - a - . phenyl - S - . 
the like. · pyriinidinemethanol . . : 

45 ~ Correspondingly, 5 - (a - hydroxyJamino- To a solution of 0.1 mole of benzoylcyclo-
. . diphenylmethyl)pyrimidine and related com- hexane in 250 ml. . of a mixture of equal no .·. 

. p<:>unds are readily prepared by aUomng . volumes of tetra_hydrofuran and ether and 
· hvdroxyJamine to react with S - (a - chlofo- · cooled to -12s·0 c. was added a s0lution of 

diphenylmethyl)pyrimidine or analogous $ · - O.l mole of S - bromopyrimidine in the same ·. 
50 a - halo comp0unds. ·. mixed solvent. . The mixture was stirred and 

. Following the same general procedure, the maintained at about ·-12s0 c. in a ·cooling· tis . 
s - [« - (2 - imidazolylthio)diphenylmetliyl]- bath ci>m~ of liquid nit~en and e~hanol, . 
pyrimidine is readily synthesized by allowing and tO· the cooled solutic>n were added 60 ml. 
2 - mercaptoimidazole :to react with a - of a 15 percent solution of n-.butyl lithium 

55 chloro - S .• d-iphcnylmethylpyrlmidiite -in the :in n-hexane, and the reaction mi~tu~ was 
presence of a base such as sodium or potas- stirred overnight. , . ; . 12.0 
sium ethoxide. in a suitable solverit such as The reaction product mixture was washed· 

.absorlute ethanol. The reacti0n product mix- successively with 10 percent aqueous ammo-
:ture :is concentrated to dryness at reduced . nium chloride solution and water and. dr.ied 

· 60 pressure and the solid residue slurred .or ex- · over anh~s .potassium carborta~ The 
. tti'acted with a solvent such as hot benzene to . dnied or organic solution wa& evaporated · .12,5 
dissolve the pi'oduct~ 5. - [a .,. (2 · - imidazofyJ- to dryn~ .. to yield a solid weighing about 
thio)diphenyJmethyl]pyrimidine, which· then .14 g. The· solid was extracted with ether 

. crvstallizes from the benzene. and the undissolved solid washed twice with 
. ;6.5 · ·where J:[=anilino, ·the. c<>mpouitds are ether. T·he ether-in-soluble material· \Vas iden-

.· .. 

k 
-· 

.: -I 
~ 

' -
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.. tificd as a . - cyclohexyi .;. a - phenyl. - · S • .. idinemethanol. . Melting point: 95-97'? 

.•rr··"'--.......... · I - .. · ·. 
. . ... 

· pyrimidinemethanol . having· a : melting· point 
· ·. Of about 156-l57°C. 

FoUowing the . general procedure of Ex-
' 5 ample 1, with appropriate starting materials, 

the following. compounds wc:re prepared. and 
isolated as f~ bases or acid addition sattS 
thereof: 

c. ' ' ' . 65 
a - · Phenyl - a - ( 4 · .- tmluoromethyl­

phenyl - S - pyrim.idinemetbanol. Melt'!" 
ing point: 12s-121°c. · . . . 

a,a Dipheny.J - 4,6 - dichloro - 2 - methyl ~ 
5 ., pyrimidinemethanol. Melting point;. 

sodiunl 
···added:: 
·and 9S 
tolybn~i 

5 ethanol, 
about.~ 'l 

I 70 tore .,..-;; 
. I 110-112°C. - i ml. bf 

I ', i' . '' : .I 10 :!hect ' ' 

, ·, . . .: a;a - Bis( 4 - chlorophenyl) - S - pyrim-. EXAMPLE 2 ! ' 
10 idine methanol. Melting point: Glass. . 5 - Bis( 4 - . chlorophenyl)methylpyrimidine t ether 

j · a - Pheriyl - a - (4 - c:hlorophcnyl) - 5 • A mixture of 6 g. of a,a: '." bis(4 - chforo- u1·•~:::. 
;,. pyrimidinemethano.l hydrochloride •. Melt- phenyl).·- 5 - . pyrimidinemethanol, 200 ml. ·75 · · ml. :-_._ 

.: i,' 

\ 
i I ; . I . 

: ing point": Glass. ·. of glacial acetic: acid, and 10 ml. of 47 per- the -_-_. 
a~ - Bis(cyclohexyl) - 5 - pyriritidine- . cent hydriodic 11cid was refluxed for 40 · '· , 15 . fied · 

15 •·: methanol. Melting point: 142-144°C. minutes, poured into water, and the·aqueous 'i' ... · acid.·;": ! ! 
· '.. a,a ~ Bis(n. - hexyl) - . 5 - pyrimidine- · mixture extracted several times with ether. under ! I: 

! ! methanol. Melting point: Viscous liquid. The combined· ether layers. were ·washed sue- ,80· 1· .· .. 

20

... in ..::~ -
! ·, a - Cyclobutyl - a - phenyl - 5 - pyrim- c:essiVely w.ith water, S percent aqueous basic. : 
j j ... · · ·· · idinemethanol. Melting point: 115-:- sodium bicarbonate solution, and water, dried solid 

. i 20 . U 7°C. . · over anhydrous magnesium sulfate," and f. acetic 
i. . · .·: a - Methyl - a - phenyl - 5 - pyrimidine- evaporated .in 'O<icuo to dryness. The residue .&

5 
f . ·: ·a ~,,.:·· 

, j · · •(I metJ!anol. Melting point: 70°C. was ex.tracted with petroleum ether and the I fied :. 

I
: ·:··.ti • . .· a;a - Bis(3 -· fluorophenyl) - 5 - pyrim- extracts concentrated. The product was· ob- l ~,,.:.;~--

idinemethanol. Melting point.: ... Glass. tained as a thick reddish oil identified by. · :· 1 2S A 
i ·. ( · 2S ·· :'a - (2 - Chlorophe:nyl) - a - (~ - chloro· inf.rared and nuclear magnetic resonance 1· (~~="---~ , l· ;-,,: cen~n;:S AJ:i!~emeth~ol. Melt~>,,.~~~c:. as 5 ~ bis(4 - :chlorophenyl)-· .. 90 •. ~h~~ 
I ' 1 .. a,a - Diphenyl - S - pyriniidinemethanol. ·. Following the same general procedure as·· · 1 · N,N -
l . • .. ,, ·· · ·· :'!I~ _ . Melting foint: 167-170°C. .. in Example 2, with appropriate starting r .: 30 
I : >IV · k ci - (2 - Chlorophenyl) - a - phenyl - 5 · - inatCrials, the following compounds we:fe pre-
j ·I ·• ~ pyrimidinemethanol. · Melting point: pared: · . . 
I· I .:\ 1S4-156°C. . . 5 - (2 - FluorodiphCnylmethyl)pyrimidine. 95 

l. J · , .. ':·:a - (n - .Pentyl) - a - phenyl - 5 - pyritil- Melting point: Liquid. · 
· c~5i ·. ,., · idinemethanol. Melting point: Liquid. ·· 5 - [Bis(3~4 - dichlorophenyl)methyl]pyrim- , ·~ 

1\..1~,. ii r; a - (2 - Fluorophenyl) - a - phenyl - 5 - idine. Melting point: Liquid. . 
1 ·Vf ~~ . pyrimidinemethanot. Melting point: · · · 
t·" '' :-...: •. ',· ~:.!•: 139-141°C. ' ' ' ' EXAMPLE 3 

35 the ·: 
. -. 
~ ....... 

. ---.- -
steam 

.•.. . ·,: a,a -. l!is. (3,4. - DichloI?Phenyl) - 5 ··- a,a: - Diphenyl -· 5 - pyrimidineacetonitrile · 100 
· ' ... \ ~·~·'· : pyrmudmemethanol hemi-etherate. Melt- .. To 0.1 mole of" potassium amide in liquid ! •• • 40 .c~.,,.-~.: 

· ' 40 · ing point: 8~-89°C. · · ammonia was.-added a solution of 0.1 mole "'~.:.•-
. ·. ·~ ., a - (Phenyl) - a - (2 - thienyl) - 5 of diphenylacetonitrile in 300 ml. of xylene, 113°1 

·.· . pyrimidinemethanol. Melting po.int: .. and the mixture was heated to refluxing. for :lifted 
t 140-142°C. abOut 30 minutes ·to remove excess ammonia. 105 lysis 
!· ·... .. . .· .·· ·· a,a· - Bis(isopropyl) 5 pyrimidine- To the xylene solution was added a solution· · 45 ~~:.;° 
t ·· · . !=~ .. i.:·: methanol. Melting -point: l1S~ll8°C. of 0.1 mole of 5-bromopyr.imidine in 100 ml. :"'-
I 1. a - (3,4 - Dichloropheny:l) - a - phenyl .- . of xylene and the mixture stirred for about 
l , 5 -. pyrimidinemethanol. Melting point: 20 minutes. To the mixture were then added. 
l · :·. :•·> Amorphous. .20 ml.. of dimethylformamide and the mix- 110 
! . . . L a - · (2,4 - Dichlorophenyl) -. a • ·phenyl - . tore was refluxed for about one hour; The 

· 1 1:5~ n . 5 - pyrimidinemethano1. Melting point: reactiOn. prod.tict mixture was cooled in an 
j . > · Viscous liquid. · · · . . ice bath and extracted with ether. The ether 
: · , : '' '« · - ( 4 - Nitrophenyl) - a _ phenyl _ 5 _ .so~~tion ~$ ev~porated to dryness, the 
: . · '''.' · pyrimidinemethanol.. Melting Point: . residue dissolved in. benzene an~ <:hroma!C>- 115 
l : · ~ · Amorphous. · gra~hed on an .alumma column,. elution being : . • 

1. ·· • 55 · · · · . · .· · camed out with ethyl ~tate. The eluate 
.. : ... fr · - (2 - -Flu~phe~yl) ; a - (3 - fluoro- · was concentrated to yield a,a - diphenyl - S - · 
.. , ·. . phenyl). - 5 . - pynm1d1nemetban0Ji. ~elt- py:clmidineaoetoni.tril~ as a solid having . •a 

----... -. .... -
·QUlC:l' 

IS~-

''.so ·; 'i, 
:· 2, 

.55 2:, 

,. :: : : : 1ng. point: 104-108°C. : . . · melting point of about 98-100°C., identified 120 

: , ·!. '<'.::~: .;01~~~~:1~int:5 ~o:!~eth- by NMR spectrum and elemental ilnalysis .• : , .; ·I' \ , .; 
60 · , . : a - (2,4. -. Dim.ethylphenyl) - a: - phenyl • · · 'ExAMl.'LE 4 

1
~ '.·· 60 · : 2, 

2, 

. · '- ..... · · .. s - pYr.imi~nemethanol. Meltihg point: 2,4,6 ;.. · Tri~hloro - 5 .. phenyl - I> .; : > 
d . Amorphous, . ·. . t<?lyJntethylpyrimidine .· . I ' ·. ?.; 

· . . a • ~yl .. a - (p - anisyl) - S - pyrii:n- ·To a solutto~ of 22 g. (0.95 g.-atom) of 
' ' . 

~ . . , ... ' ,'' .. ' .. ,....... .. ..... ' - ' ' ' •,' ' ' ·•· -----------····-I!'""'!· i!llNRlf!"'-•l•t !JIAla-11!!'!. !'!'l!.M!!llil!llSMl&tllSll!!!! lll!!!J!'ll!l.,ii!lj!l!'.$~:&"'.3."li!i.lll!I0_,_144iJ!iawilil! .. lllill::tlll!!i::Zlll411!111•1!1!1&,!.'ll'.W:l!l!l.mniwA11A......,t-zO!'!IO:: "'"'' ""· ----"'""""·"""""·· ,.'""; ~···--··-- -~ .. 
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. sodium in 500· ml. absolute ethanC)l was EXAMPLE S : 
added a solution of 33 g. (O.SS mole) ·of urea 5 - (Phenyl - p - :tolylmethyl)pyrimidine) 6S. and 95 g. (0.28 mole) of ethyl phenyl - p - A ~ixtUre of IS g. (0.041 mole) of 2,4,6 ,; 

. .. tolylmethyl malonate in · SOO mJ. of absolute trichloro - 5 . :- (phenyl - p - · . tolylmethyl)- . s· ethanol, and .the mixture :.Was refluxed for pyrimidine, '12.S. g. (0.124 ~ole) tdethyl- . ' 
. about two hours. The .reaction ·product mix- · amine, 100 ml. dry dioxane, and 1 g. of 5 
ture was cooled and diluted With about 1000 _percent pa11adinized charcoal was hydrogen- 70 · 

· ml. of water a.nd SOO ml .. of ether. The layers· ated on a Paar shaker at an initial pressure of 
, ·.· were sepu.ated. The aqueous· layer was 15 p.s.i. for about. S hours, during which . 
10 washed with about 200 ml. of ether. The time the theoretical ainount of hydrogen was . 

ether washings were combined with the . absorbed. When the hydrogenation was com­
original orgallic layer and washed. with 200 plete, the reaction product mixture was con- 75· · ml. water .. The washed ·aqueous layer and · centrated in 'lXlCUo to dryness. · The residue· 
the water :washings were combined and acldi- was dissolved in benzene and chromato-:-15. fied ·with concentrated aqueous· hydrochloric graphed on an alumina coluri;m, eluting .with · 

. ·acid. An oily layer separated which solidified ethyl acetate.. A · solid was obtained .which 
llnder ·vacuum. The crude solid was dissolved ·was recrystallized from petroleum· ether to· 80. in dilute aqueous sodium :hydroxide and .the yield crystalline material having a melting 

1 "'. basic solution acidified with acetic acid." Tlle point of about 71-72°C., and identified by 
20 solid which separated was recrystaJJ.ized. from. NMR ·spectrum .and elemental .arui~s as 

acetic acid to yield a crystalline solid having_ S '." (phenyl ·.~ p. - tolylmethyl)pyrunidine. . . 
. a melting point of about 115°C. and identi- Weight: 8 g. . . 85 

· .fied by NMR spectrum as 5 - (phenyl - p - · Following the general procedure· of . Ex- · 
tolylmethyl)barbituric acid. Weight: 45 g. . ample S ·with apprC)pr.iate starting ~terials, ' · 2S A mixture of 39 g. (0.13 mole) of 5 ... · orher compounds were prepared and are listed 
(phenyl - p - .tolylmethyl)barbiturk add (pre- as follows: . . . . . . · . pared. above), 116 g. (0.76 mole) of phos- .. . . . · . · . : 

. phorus oxychloride, and S6 g. (0.38 mole) of S - (Diphenylemthyl)pyrimidine. Melting. 90 
N,N-diethylaniline was heated at reflux tem- point: 83°C. . . 

30 perature for -about six hours. 'fhe reacti0n 5 - Phenyl - p . - anisylniethyl)pyrimidine. 
product mixture was cooled, diluted with a · . Melting point: Oil. . · . ·. 
mi~ of crushed .ice and water, and allowed S - (Phenyl - o - chlorophenylmethyl)- t . 
to stand for about an hour. The mixture was pyrimidine. Melting point: 107-108°q .9S 
extracted five times with 3QO ml. -of ether, 5 - · (1 - Phenyl - n - heptyl)pyrimidine. 35 the combined extracts were dried, and the . Melting point: Oil. 

· solvent ·was evaporated to ·dryness. on :the S - .(1 ~ Phenyl - n . - butyl)pyrim.idine. 
steam bath. The residue rema.ining was ex- Melting point: Oil. . '. · 
tracted with hot petroleum ether (b.p.--60-- S - (1 - Phenyl - n - tridecyl)pyrimidine. 100 

. 70°C.). The petrolewn ether solution waS Melting point: Oil 
. · · 40 cooled, and a, crystalline· product separated 

which had a melting point of about 112-
l 130C. and weighed about 30 g. It was iden-· 
tified by NMF'. spectrum and elemerital ana­
lysis as 2,4,6 - .trichloro - s - (phenyl - p -

: 4S tolylm~J)pyrimidine. . · . 
·. Follow~ng the general procedure. of Ex­

ample 4, with appropriate starting materials, . 
other- compounds were prepared and are listed 
as follows: · · . 

. EXAMPLE 6 
S - (a - Chlorodiphenylmethyl)pYrlmidine 
• To a refluxing solution of 40 g. of a,a -

· diphenyl - 5 - pyrimidinemethanol in 200 ml. IOS 
of xylene was added anhydrous hydrogen · 
chloride gas via a . bubbler tube, and the by.:. 
product water was collected in a Dean-Stark 
trap. The reaction product mi:x,ture was C()n­
centrated in vacuo to dryness. The.dry residue 110 '· ~- ·· was washed with ethyl ether to remove start-

' ing material, and ·ethyl ether-insoluble residue 

. i-· 

SO .i 2,4,6 - Trichloro - S - (diphenyJmethyl)- was dissol"Ved in· hot . peti:oleum. ether. The 
pyrimide. Melting point: 105-106°C. petroleum ether. was evaporated ~ dryness ·, 2,4,6 - Trichloro - 5 - (phenyl - p - anisyl- . and the reSidue recrystallized from ether to 115 . 
methyl)pyrimidirte. Melting point: yield solid product weighing 6 g. and having 

~· .' I' 

129-131°c. . .. a nielting point of about 92-94°C. The ·pro.;. 55... 2,4,6 - Trichloro -. S .. (phenyl - o - chloro- duct was identified as 5 - (a ;.. chlorodip_b~yl;. . ·. 
. phenylmethy})pyrimidine. Melting point: . methyl)pyrlmidine by elemental· ailalySis atid . t6i-.:.t63°C. · .· · . NMR speooum. . 120 

.. 2,4,6 - Trichloro - S - O - phenyl·.~ n .;. 
r: ~ .. · · . hept.yl)pyrimidine. ·Melting point: Oil. 
60 ~ 2;4,6 - Trichloro - S .· - (1 - phenyl ..; n ·'" 

. ttidecyl)pyr.imiditie. Melting point: O.il • 
. · : 2,4,6 - Trichloro - 5 - {1 - phenyl - n -
. · ·. butyl)pyrimidine •. Melting point: 72°C. 

ExAMPLE 7 
S - (a,a - Diphenyl - a - anilinomethyl)- · · · 

.. . . · pyrimidine · • - i ' 
A mixture of S g. of 5 - (a, .. : chlorod:i.:. 

phenylmethyl)pYrinlidine, 10 ml. of . anilinej 125' 

:·.·· 



! . . . 
.. 

1,218,623 . 

. ~ : · .i and 4o ml. of · benzene was w8rrn.ed diphenylmethyl)pyrimidiile by NMF spec- . . t ' .· pyrimidi~e in V < •: · · for abOut ·an hour on ·the ·steam bath. The :trum .and elemenral analysis. · l ~~dd~--8 

•• 

.· .. 

reaction product ·· mixtilre was cooled and 
of filtered to remove aniline hydrochloride, and E1:AMPLE 11 . · 65 1.S g. · ; · S the filtrate concentrated to dryness. The solid S ..: [a ·- (2 - Imidazolylthio)diphenyl- ! s· ~~:ic;t:u~e~ residue was recrystallized from ethyl ether to methylJpyrimidine i . lnch of =~~ ~-: yield. a yellow cry'stalline product weighing . The potassium salt of 2..:mercaptoimidazole · I rure. was ~!_;.• 2 g. and hav.ing a melting paint ·of about was prepared by adding 10 g. of 2-mercapto-. ! filtrate wa5 .: : 140-144°C. The product. was identified as imidazole to an ethanol solution of patassiwn 70; 

10 
The residue 10 S - (a,a - diphenyl .:. a - anilinoinethyl)- · ethoxide prepared · from 1 g. of potassium ! posed of 30~ pyrimidine by. NMR ·spec~. anbod 200. ml. ·of absadoldutcd 

5
ethanofol. 

5
· To / the l ethyl ether, ~ . a ve mixture were e g. - ,a.··· ' dried, and ~· . 'ExAMPLn 8 · · chlorodiphenylniethyl)pyrimidine and the re- l he . S - (a,a - Diphenyl - a - bydroxylamilio)- action mixture heated itO. refluxing for about 75i :i:Jni~ ~--: · .·. . pyrimidine . ·twO hours. The reaction product mixture was . . i 15 an alumina ·: A mixture. of S g. ·of ·s - (« - chlorodi- concentrated in ~o to dryness and the r a inix~ of phenylmethyl)pyrimid.inc and excess hydroxyl- residue extracted with hot benzene. The ben- \ · · · amine in ethanolic sodiwn ethoxide was re-. ·zene extract was cooled, and a solid product fC:~-· ·' fluxed for about one hour: The reaction pro- crystallized therefrom, weighing 3 g. and hav- 80 ! · 

20 
of an oil was 

: · .. 15 

duct mi~ was evaporated to dryness and .ing a melting point of about 165-167°C.. . i in benzene -20 the residue extracted with benzene. The ben- It was identified as S - [a - (2 - imidazolyl-
1
. 1 · zene solution was filtered, concentrated. to . thio)diphenylmethylJpyrimidine by. elerµen.tal . n"'::a~~~ dryness, and the residue· extracted with ether~ analysis and.· NMR spect. rum. I · t f .. • The ether extract was concentrated to dry- ·. · ! · .25 .h:ze:e. -The ness, viclding a crude mooduct having a ~elt- EXAMPLE 12 . 85· ! · td 3 S 25 .r: ,.. • 'fi b .· p J h th 1) • 'di I to y1e • 

ling pomt of about 110-12S°C., identt Cd y ·, · S - (a-. hc:ny I? ei_ie y PY~ ne . . 1 ;NMR ~;;:-:-·,~·. NMR and infrared ·spectra as S -· (a,a . To sod.amide m I~qu1~ ~mmoma prepared ! · phenyl _ n _ . . diphenyl - a • hydroxylamino)pyrimidine. by 1fhe addition of 1.2 _g • ..(0.05 g.-a:oin) of The next · · sodium to SO() ml. of liqµ1d ammoma, "'.ere 30 centration to ExAMPLB 9 added 8.3 g. (O.OS mole) of 5-benzylpyrun- · 90 by NMR ~i-: s ~ (a - Ethoxydiphenylmethyl)pyrimidine idine, and the resulting red-brown mixture I . ture and ~~ 30 A mixture of .10. ·~· of S - (a - chlorodi- was sti.rred for about 10 to 15 minutes. A ing s.5 g. · · phenylmethyl)pyrlIDtdine and a saturated . solution of 6.3 g. (0.05 mole) of berizyl · 1 t of 10 solution of liquid ammonia in absolu~. alcohol chloride in .15 inl. an"'·drou. s ether was added · 35· · soandvenwere· • • was prepared and an CX()thermic reaction· and the rea.otion ni:i;fure stirred about one 95. -~ ·. 4 _ methOxY--.:. · took place. When. the exothermic reaction hour. To the reaction product mixture were ·.1··:·.. . -mnndine; · 
··~ t 35 had subsided, the reaction product mixture added.200 ml. of ether and the mixture were r.1A_O_ ·. • l was filtered and dte ·filtrate. evaporated. to evaporated. to near dryness on the steam bath. · · · . dryness. The solid residue Was extracted with The residue was slurried again with 200 ml. 

100 
( 5 _ (a _ A•.·. · · chlorofonn and · the chloroform s0lution of ether and evaparated to dryness. The dry . .. 40 A mixture · · allowed .to stand overnight at ambient room residue was dissolved in a mixture of about · phenylm.ethy1_ . . . 40 tem~rure. The crude crystals which· sepa- 500 ml. of ether and 200 ml. of water and · anhydride ..,.;, rated'. were di~lved in ethyl acetate and lthe ether layer separated and dried over an- . solution was chromatographed .over alumina u.o;ing a mix- hydrous.magnesium sulfate. The drying agent 

105
. j· mixt:me ~~ ture of ·hexane and ethyl acetate a.o; eluting was filtered off, and from the ether solution . I 45 room 'icaii~ solvent. A sotid having melting point of a solid precipitated. The solid, on standing, . ,·· concentrated 45 about 9S-97°C. was·obtained from the eluate became ·an oil, which wai; di8solved in ben- 1··· leaving a ..!-

and identified by NMR spectrum and ele. zene and chromatographed Qn an · alumina · crystallized ,, mental analysis as 5 - (a - ethoxydiphenyl- coltimn, clution being t:a.rried.benzenout with a 
1 

.. 
10 

... 2.S g. of er~--= methyl)pyrlmicline. m.iX't:Ute of ethyl acetate and · e. From. 50 point of .;.!. the eluate a S'olid product was obtained . was . kk.~i.~;;:; . EXAMPLE 10 which, upon recrystalHzation from petroleum methyi)p;-· :..-SO S - ·(a - A.lninodip~yJmethyl)pyrimidirie' ether, had a melting point of about 80- . NMR s~~ ·A mixture of 12 g. of S - (a· - chlorodi- 82°C. The crystaJ,line product weighed about ·· phenylmethyl)pyrimidine and an· excess of S g. and was identified as S - (a - phenyl- 115 ·{ .. liquid ammonia was heated at a temperature · phenethyl)pyrimidine by ·elemental analysis SS of about 100°C. for abOut two hours in a and NMR spectrum. . 55 closed stainless :Steel high-pressure reaction vessel. The reaction product was . removed . EXAMPLE. 13 from the reaction VC'SSCI, 1Jhe excess ammonia 2 - Mcthoxy - S - (1 - phenyl - n ·- tridecyl)- ; allowed ·to · mporate, and the residue ex~ · . · . pyrimidine . . . ·. t.2o tracted with benzene.· The benzene solution · 4 • Methoxy • 5 •. (1 - phenyl • ta .• trldecyl)·· · · 
.·. 60 

a .. (4 -
. ,, 

To 300 tt' 
· .. in ari ;;,~~:;:.=" 

suitably ~~: 
tion 8ask .;..~ 
liquid nitW!, 

· 66 was oon<:entrated to yield a crystalline product . pyrimidine · . . . t having a melting point of about 13S-137°C. To a mixture of 40 g. (0.09 .. mole) of 2,4,6 -. ! • . The product was identified as S - (a .. amino-· tri~oro .- .s ~ (1 :·. pheny~ .. n. - tridecyl)-

ml. (0,3 me 
' butyl tithiun 

i. 

I 
-~-· r:·~. J 
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. . ·a·, ... .1,218,623 
; · pyrimidine in a solvent composed of ~SO ·mJ. arid the dry nitrogen atmosphere were con- .. of. dry dio~ane and 500 ml.. of dry methanol tinued while a solution of 0.3 rnole ·.of 5- 6S were added ·8 g. of palladinized charcoal and · bromopyrimidine in 150 ml. of dry tctra-65 . ts g. of potassium hy~Xide pellets, and hydrofuran was added and the whole stirred s the mixture was hydrogenated e>n a Paar . for abotit. .two h~urs. The temperature of 

~Ml! '=spec;. : .. 
\~;, 

diphenyl-· 
· shaker· at . a pressure of 40 pounds per square the reaction mixture was lowered to · -125° . ·· 

·toimidazole ·. lnch ·of hydrogen. The reaction product. mix- C. and a solution of 0.3 mole of 4-ftuoro- 70 
!-mercanto- · ture was filtered to remove catalyst and the · benzophenone in 150 nit. of dry tetrahydro;, · 
: Jfot~um 70 · filtrate· was co:i,.centrated to dryness in mcrw. furan was . added slowly while maintainirtg 

potassium. · · 10 The resid1,1e was dissolved in a mixture com- the temperature. of the mixture at about 
I. To the ·. posed· of 300. ml. of water . and ~00 ml. of ...:..120°c. The reaction product mixture was 
f 5 _ . (a • ethyl ether, the ether- layer was separated and stirred overnight and warmed to ambient . '15 
Id ·the re- dried, and the ·ether was evaporated to dry- room temperature. The teaction product mix-
for. about 75 neis on the steam bath. The residue was dis- ture was neutralized. by die addition of a . 

ixture. was . · JS solved in· benzene and chroma.tographed .on . sattira.ted . aqueous solution of · ammonium 
and the ·an aluniina column.. Elution was done with· chloride. The neutralized mixture was ex-

· The ben· a mixture of benzene and ethyl acetate in trac!M with. ·ether arid the combirted ether· 80 
d prOduct proportions up to a conCCJ,ltration of about extracts dried over anhydrous potassiUm. car-
alid ·hav,;, 80 .10 percent ethyl acetate. A total of about 14 g. . bonate, filtered, and concentrated to deyness 

-167oc. 20 of an oil was obtainecl. The oil wa~ dissolved ·in 'D<ZCUo and the residue dissolved in beno. 
llidazoJyl- · · in benzene and placed on a 3-foot alumina zene; · The benZene solution was chromato-
elemental column containing .about 800 g. of alwnina. · graphed over .1500 g. of silica gel, . elution 8' : . The material was eluted using a mixed sol- being accomplished with an ethyl · aeeuite-. vent of about 2 percent of ~hyl acetate in . ben7.C1le mixture, using a gradient ·elution · 

BS 2S · benzene. The first fractions were ·concentrated technique~ The fraction obtained using a sol.:. 
:fine . ·to yield 3.S g. Of product, identified by vent containing 30: SO ethyl acetate-benzene 
preparCd NMR spectrum as 2 - methoxy - 5- - (1 .. ~ concentrated: to dryness at· reduced pres.. 90. 
itmn) ot phenyl - n - tridecyl)pyrimidine. · sure, yieldiilg 52 g. of product haVing a melt::-
iia, were The next fractions, totaling 4.0 g. on con- ing "point of about 112-114°C; after re-· 
ylpyrim- . 90 30 centration to dryness, were combined, shown crystallization from ether. The product was 
mixture by NMR spectrum· to be an· undesirable mix- · identified QY ·elemental analyses an~ NMR . 

iutes. A tore" and disc:arded. The last fractions, weigh ... : spectrum as ."a - (4 · -· fluorophenyl). - a - 95 
benzyl . ; . ing S.5 g. ~ obtained using an eluting phenyl - 5:.. pyrimidinem~thanot · ·. :·· · 

s added solvent of 10 ·percent ethyl acetate in· benzene, · :>Ut one 95 35 ·and were· identified by NMR spectrum as . . EXAMPLE 16 · . 
~ ~Were · 4 .. methoxy - S - (1 - phenyl • n - tridecyl}-re .were -

1 
· ·pyrimidine.. · · · 

!ll bath~' . ?00 ml. · '.: , . . · EXAMPLE 14 . 'he. dry JOO 5· - (a ~ Acetaminodipheriylmethyl)pyrimidine : about 40 · A mixture of 4.S g. of S - (a - aminodi-:et and phenylmethyl)pyrimidine. and so ml. of ace.tic 1er. an• anhydride was heated ·until a homogeneous ~ agent •• · solution ·was obtained. The reaction ~uct :>Juti0n · 105· , .11t mixbJrc was allowed to· stand at ambient ndi · · "t;7 ·room :tenipeiatuie ovefnight and then was ~· .,:;~ concentrated . in 'IKlCUo to remove the sol~t1 . umina leaving a dry residue. The residue Was re-rith a aystallized from hot benzene to yield about From 110 .· ·' 
50 

.· 2.~ ·g. of crysbilline product ha¥i;ng a melting tained point of about l87-189,°C •. ~ product oleum was identified as 5 - (a. - acetaminodiphenyl-8()..;... methyl)pyrimidine by elemental anatysr.s and about NMR·s~. 

. · 2 - Methyl - 4,6 .. dichloro - S -. . · (diphenyimethyl)pyrimicline ·. . . A mixture ·of 16 g. of sodium methoxide, 100 28 g. of ethyl di~enyfuiethyl maloiiate, and 9.5 g. of acetamidirte hydrochloride. in 250 ml. of anhydrous. methanol was stirred and refluxed for about · six hours. . The reaction· · product mixture was evaporated to. ~ 10s, in mcuo, the residue dissolved about one liter · · . of wateri and .the mixture acidified w.ith con­centrated aqueOlls hydrochloric acid, where-. . . by a white solid precipitated. The solid was. ' filtered.. off and reaystallized from boiling 110 . ~onium hydroxide, the_ product qrystal-1.iz.ing a:s the excess ammorua evapotateS. The solid ~uct was filtered off and dried by • · . slurrymg in boiling benzene to yield : 17 g •. 

ICllyl- us 
alysjs 

of product having a melting point of! about . U5 · 3SS°C. (dee.) and identified by its )NMR · . · spectrum as 2 - methyl - 4,6 - dihydroxy - · . . . . . EXAMPLE 15 . . . s .- (dipheny:hnethyl)pyrimidine. . : . SS · . ·a ::- (4 -. Fluorophenyi) - a ~ phenyl ,. ... A mixture of 12 g .. of 2 - methyl,.; 4,6 - . '· 

?CyJ)- . . 
.. 120 

cy,1)- . ! .· . ·. 

4,6-· 
::YI)· .··. 

~-

. .· .· S - pyritniclinemethanol .· · d1hydroxy - S - · (diphenylmethyl)pyrimidine 120 To 300 ml. of anhydrous ether maintairted , and 300 ml. of phosphorous oxychloride was · in. an atmoi:phere of dry nitrogCR gas in a· refiu~ for ~t one hour. The reaction ~tably_ eqwpped 3-~ nmnd-bottom ·reac- · product mixture was concentiated at reduced 60 ~n. fW!t cooled to _,_ 118°C. by an alcohol- pressure to remove excess p&osphon)Us oxy.:. ' .· liqmd nitrogen. cooling bath, 
0

WCl"C; added .170 chlmide, poured .into a mtnure of crushed: ·125 ml. (0.3 mole) of· a 15 percent solution:·· of ·ice and Wa.ter, and extnided seVeial times butyl lithium in hexane. O>oling and stirring ·· With ethyi ·ether. · The ether exttacts · were 
. . . . . . . . . . 

~ . . ;; ; . 

. · .. : ... ,j.,<. .·1.: ... · . 
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1,218,623 .. lQ 
concenlrllt~d to yield 11· g. of product havfug. 

~: ' a melting point of about 112-US0 C. and 
identified by NMR spectnUn as 2 - methyl - · .4,6 - dichloro .... · s· - (diphenylmethyl)pyrim-5 idine. . . 

I may be substituted· by one or more of. 20 
the radicals, chloro, bromo, 11.uoro, iodo, i 
triftuoromethyl, hydroxy, methy·I, ethyl1 ; CO 

. methoxy, iriethylmercapto, . methylsul- '. C\f (21) App fonyl, n.i.tro or dialkylamino; or a non- ·: i:_o (31) Cori 
( ,, .. '• 

<:·• 
~ \ 

10 ·11 .• 

. :~ ~·, 

WHAT WE CLAIM IS:-
1. A-pyrimidine compound of me formula: 

phy.totoxic acid addition salts thereof; 2S U • and excluding 5-.isopropylpyrimidine and . ; r:Jj · (33) nr 
5-isoheptylpyrimidine. . . \ f111i14 . (45) Co~ 2. The · pyrJmidine 1 compound of claim 1 \ N (S 1) Inte being 5 - (diphenyhnCthyl)pyrimidine; er - 1 nd (2 - chlorophenyl) - a - (3 - chlorophenyl) .- 30'.. "'4_ .. · (S2) I c' S - pyrimidinemethanol; a - (2 - ftuoro- I phenyl - a - (3 - ftuorophenyl) - S - pyrim- I · · . . · ·· idinemethanol; ap - diphenyl - s - pyrim- " idineacetonitrile or a - ( 4 - ftuorophenyl) - · ! 

.. · a - phenyl - S ..: pyrimidinemethanol. 35-l:.· 
.. •· 

wherein 
R is C1~a alkyl, Ca-C. cycloalkyl, Or. phenyl; · · ·· . · . 

3. A pyrimidine compound of claim 1 as 
here.in d~bed wi0th particular reference. to I : · .. the examples. · . . 

4; A fungicidal composition when conipris- . ·
40

: ._ .. ·. ing a compound es claimed in any one Of 
claims 1 ,to 3 and a _fungicidal carrier-. R1 .is benzyl, phenyl, thienyl, or fury!, 

C1-Cia alkyl, or Ca-Cit cycloalky~; :x is ·hydrogen, bydroxyJ, C1-C4 •. acyloxy, 

S. A ·fertiliser. <:omposition when compris­
ing a .compound as claimed in any one of 
ciaams 1 to 3 and one or m0re plant foods. ·· · · . ha'lo, 'amino, (C1-C, acyl) amino, Ci-. Ca alkyl, cyano, Ci-Gs alk0xy, Ci-Ca : . :. BOUL T, WADE ·& TENNANT,. · ·" alkylmercapto, · heterocyclic-merca.pto, 111 & 112, Hatton Garden, London, E.C.1. · ' anilino, or hydroxylmnino; and ·wh.erC- . Chattered Par£nt Agents; . . :· . , .in R, R1, X and the pyrinild:ine ring . AgentS for the J\pplicant(s). . · ·. · :·· · 

'· ' ·. Piinf:ed fOr Her Majesty's Stationery Of&ce, by -the <;Jo~rier Press, Leamjngton Spa, 197i~ ;: · " Published b7 The Pat.ent Of&ce, ~ Sou~ham pt.on Bud~1ngs, Londob, WC2A IA r, from . . · · wn1ch copies may be obtained. · · . . · . 
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PATENTS ACT .1949 ·· 

SPECIFICATION.NO~ 1,218,623 
The following amendments were allowed under·sectlon 29 on. 2 Jun~ 1971:-

' 
·:.'.:.1 

•. : .. 

II r ; . 
ii j. 
i ~ i.: .. ;· 

Page 1, lines. 25 and 47, . page 5, lines 96 and 97, page 10, line 19~ alter ••' delete coma J.n•.el't 'and'. after T delete 'and the pyrimidlne .i'illl' : ~ ·. : 

Page S, line 831 alter -thien7l' delete comma J.neet't ud' 
·. Page 5, line ~4,_ delete· 'and p7dmidine' 
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10 1,218,623 10 
concentrated to yield 11 g. of product having 

., • a melting point of about 112-115°C. and 
identified by NMR spectrum as 2 • methyl -
4,6 - dichloro. - S - (diphenylmethyl)pyrim-5 id.ine. . 

I 
may be substituted· by one or more of. 20 
the radicals, chloro, bromo, fluoro, iodo, • 
triftuorom~thyl, hydroxy, methyl, ethyl, \ ~ 
mcthoxy, methylmercapto, methylsul- A» (21) , 
fonyl, ni.tro or dialkylamino; or a non- > = (31) 1 
phytotoxic acid addition salts thereof; 25·, rl'\. (33) -~ ( ' .. .. 

. . 
\ \ 

.,10 

;;.:, 

WHAT WE CLAIM IS:- and excluding 5-isopropylpyrimidine and \#J 
5-isoheptylpyrimidine. . . \ p-4 . (45) • 

2. The ·pyrimidine. compound of claim l :,· N (51) · 

1. A pyrimidQie compound of the formula: 

being S - (diphenylmethyl)pyrimidine; a - !In __, ( 5Z) (2 - chlorophenyl) - a - (3 - chlorophenyl) .- ilV ,...., 
S - pyrimidinemethanol; a: - (2 - ftuoro- 1_ . 
phenyl - a - (3 - ftuorophenyl) - S - pyrim- f 
idinemethanol; a,a - diphenyl - S - pyrim- f 
idineacetonitrile or a - (4 - ftuorophenyl) - f 
a - phenyl .- S ~ pyrimidinemethanol. 35' 

3. A pyrimidine compound of claim 1 as I herein described. with particular reference to . 
the examples. wherein 4. A fungicidal composition when compris- ·. · : · R is C1-C13 alkyl, Ca-C. cycloaJkyJ, ot. ing a compound es claimed in any one of 40 · phenyl; . · · . . claims 1 to 3 and a _fungicidal carrier. R1 :is ·benzyl, phenyl, thienyl, or furyl, S. A fertiliser composition when compris-Ci-Cia alkyl, or Ca-Ca cycloalkyl; ing a compound as claimed _in any one of X is hydrogen, hydroxyl, C1-C4 • acyloxy, claims 1 to 3 and one or more plant foods. (72) :halo, amino, (Ci-C4 acyl) amino, C,-

Ca alkyl, cyano, Ci-Ca alkoxy, ez...:...ea . BOULT, WADE & TENNANT, alkylmcrcapto, · heterocyclic-mercapto, 111 & 112, Ha.tton Garden, London, E.C.1. . anilino, or hydroxylmnino; and ·where- Char:tercd Patent Agents, ·. in R, R1, X and the pyriniidine ring Agents for the Applicant(s). 
~~~~----~----------~---Pr in t.e d for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1971. Published by The Patent Oflice, 25 Southampton Buildings, London, WC'JA lAY, from · which copies may be obtaineil. 
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PATENTS ACT 1949 

SPECIFICATION NO~ 1,218,623 
The following amendments were allowed under Section 29 on. 2 Jun!! 1971:-

Page 1, lines 25 and 47, page 5, lines 96 and 97, page 10, line 19, alter 'R'' delete comma Inaert 'and' alter 'X' delete 'and the pyrimidine ring' 

Page 5, line 83, alter 'tbienyl' delete comma 1naert 'and' 

Page 6, line 84, delete 'and p7rimidine' 
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