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We, EL1 LiLLY AND COMPANY,

(7 1)

= - Corporation of ‘the- State of Indiana, Umted-

States of America, -of 740 South Alabama
Street, City of Indianapolis, State of Indiana,

United States of America, do hereby declare =

the invention for which we pray that a patent

may be granted te us and the method by .
performed -to be particu- -
larly desmbed in and by the fol-lowmg state-'

wh:chltxstobe

ment: ——
This mvenuon relates to subst:mted 5-

g pyrim:dme mmpounds of the formula

5

':wherem.

~Ris C1—C,, alkyl Cs-—C, cycloalkyl ‘or
; Phenyl’
R‘ is ‘benzyl, phenyl, thienyl, “or furyl,.
. Cx'—cxa alkyl, or C;—C, cycloalkyl; -
X is hydrogen, hydroxyl, C,—C, acyloxy,

halo, amino, cyano, (C,—C, acyl) amino, "
-~ halo, amino, cyano, (C,—C; acyl) amino, - =
... Cy—=Cy alkyl, :

1—C3 alkoxy, ('.1 C;

. alkylmercapto, .. anilino, ~. heterocyclic-

. ’miercapto, or hydroxylamino; and where-
[Pﬂce 55, 0:1 (25p)] T

/

: " 3A13C10D 3A13C10H 3A13CIC 3A13C2C 3A13C9 = - -
T . 43X 456 45Y 509 50Y 579 SA4 SE2 601 619 620
oA 621 62X 62Y 650.652 656 660 661 681 699 701
R 709 719 73Y 774 777 778.791 79Y B4Al KG MM

_' in R R, X and the pynmxdme ring .

- may be subsutuwd by one or more of

the radicals, chloro, bromo, fluoro, iodo, - -

- trifluoromethyl, hydroxy, methyl, ethyl, -
- methylsul-
" ‘fonyl, nitto or dialkylamino; the non- -
- phytotoxic acid addition salts formable .

- therewith; and excluding S-isopropyl-

methoxy, methylmercapto,

Apynnudme and 5-1soheptylpynm.ldme.

idme compounds of the formula: . |

wherem

phenyl;
_R1 is benzyl phmyl, thlenyl or furyl, CI——
_ Gy, alkyl, or C;—C, cycloal

X is rydrogen, hydroxyl, C,—C, acyloxy,'.

process for the preparation ofthepynm-.'j_'

R is C;—Cys alkyl G—C, cycloalkyl or C

.". halo, amino, cya,no, (Gi—C, acyl) amino, - o

C,—C, alkyl, -

~ -alkylmercapto, amlmo, " heterocyclic~

- mercapto, or hydroxylamino; and where- - o
_ in the R, RY, X and the pyrimidine ring
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o ‘may be substituted by one.or ﬂ_:ore of fthe,_'S -'& - halopyrimidine produced in accord- .
- radicals chloro, bromo, fluoro, iodo, ti- ance with step (D) above with the corre- .

- . methoxy, methylmercapto, methylsul- - solution; .
b .. 25 . fonyl, nitro or dialkylamino; the non-

© comprises: at an elevated temperature and pressure;

10 (A) whenXisa hy‘d-':bxyl group, reacting .. (G) when X is a hydroxylamino group, |

-2 5-halopyrimidine, a keton¢ of the formula reacting a2 5 - a - halopyrimidine produced 55

"R—C:O0—R* wherein R and R! are as de- in ‘accordance with step (D) above with
fined above, and an alkyl alkali metal in the hydroxylamine in the presence of an alkali
;. ¢old in the presence of a low-melting polar 'metal alkoxide and an alkanol; C
=15 organic solvent or mixture of ‘solvents; L . o .
e ' ' : . (H) when X is an anilino group, reacting

; T . ance with .step (D) above with aniline in -
w71 (1) & substituted malonic acid ester of the  the presence of an inert solvent at an elevated -

.- formula - _ " tempertuare; - . _ .
et v (D when X is a C—C, alkylmercapts -
s ' ‘R—C-R! = % ' or heterocyclomercapto group, reacting the. 65. |

: corresponding mercaptan with a5 - « - halo- .
pyrimidine produced in accordance with step -

~and R’ and R*” are C,—C, alkyl accordance with step (A) above or an amipe
radicals, with urea or-an appropriately . produced in accordance with step (F) above,

" thus. obtained with phosphorus oxy- : L -
halide, and hydrogenating the result- and- optionally reacting the product -obtained

tained; or : provide a nonphytotoxic salt thereof.
' _ g © . Cy—C; Alkyt means methyl, ethyl, »-

R '(2) an alcoho! produced. in accordance propyl or iso-propyl. . o
.+ 30 . .7 ‘with step (A) above with a reducing Lower acyl means formyl, dcetyl, pro- -
L agent to replace the hydroxy group pionyl, or butyryl. o
with a hydrogen atom; e " Ci=C,, Alkyl means saturated straight or - .

"7 (Q when X is a cyano group, reacting and can be illustratively methyl, ethyl, n- 85 - |
_ ‘2 5-halopyrimiding with a compound of the - propyl, isopropyl, .m-butyl,- sec.-butyl, fert~ .-

butyl, n-amyl, isoamyl, sec.-amyl, tertiary .

s formula _
O - H- - .77 . amyl and other isomeric amyl, n-hexyl, iso-

oo L. hexyl, sechexyl, and other iomeric bexyl, < . | -
- R—C—R! ' _ n-heptyl, and other. isomeric- heptyls, n-octyl, .90_ -

_ isooctyl, and other isomeric octyls, #-primary
“CN . nonyl (nonyl-1), nonyl-2, nonyl-’3, nonyl-S, -

£ amide; ' n-primary decyl (decyl-1), decyl-4, 2 - ethyl -
e o . ' - .-octyl - 3 (tertiary decyl), undecyl, n-dodecyl
~ 40 .. (D) when X is a halogen atom, reacting- and 'n-tr-idej\yl._ - : : SR
- an alcohol produced in accordance with step Ci—C; Alkoxy means methoxy, ethoxy,
(A) with a halogenating agent to replace the propoxy, or isopropoxy. e
-+ hydroxyl group of the ‘alcohol with the corre- C;—C; Alkylmercapto means methylmer-
‘sponding halozen atomi; = @ . )

- isopropylmercapto.

s ® when X js GG, alkory, reacting.«  Heterocyclic ‘mercapto means eg. *imidi ©

IR o A S R TR LR AT S SORNIL S 4 - R C

* fluoromethyl, - hydroxy, methyl, ‘ethyl, = sponding alkali _metal alkoxide _in alkano} '

phytotoxic acid - addition salts formable (F) when X is an amino group, reacting 50 |
Ci i v - therewith;  and excluding S-isopropyl- a 5 Z « - halopyrimidine produced in accord- =
.t . pyrimidine - and S-isoheptylpyrimidine ance with step (D) above with liquid ammonia R

(B) when X is a hydrq'gén-#ndm,"rﬁeﬁng a5 - « - halopyrimidine produced in accord- 60 . | ..

= -’[i‘#(,‘--_O ' o ' (D) above dn the presence of a base and an' -
I S 1 T

wherein R and R! are as defined above acylamino, reacting an_ alcohol produced in - - |

. _‘substituted derivative. ¢hereof, re- respectively, with the corresponding C,—C, = B
acting  the barbituric acid derivative alkanoic acid or reactive -derivativg'thereof; 75 -

trihalo-pyrimidine derivative thus ob- by any of said steps with an acid selected t0 - '.

2 branched chain aliphatic' hydrocarbon radicals = .

T ..+ 2 - methyloctyl - 2, 4 - ethyl - heptyl - 4, - . ;, 1
wherein' R and R’ are as defined above, in 3 - methyl - 4 - ethyl - hexyl -4,3 - methyl - . :~ .~
. the preseénce of a solvent and an alkali metal 3 - ethyl - pentyl -.3, 2 -ethyl - hexyl - 1,” 95 -

100 |
‘capto,. ethylmercapto, n-propylmercapto, or -~ -

. -‘:_j-,;‘.'. ’
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" . Halo means bromo, chloro, fluoro, ot iodo.

azolylmercapto, furylmercapto and thienyl-

mercapto.

C,—C, Cycloalkyl imeans saturated mono-
cyclic aliphatic hydrocarbont rdaicals having

three to eight carbon atoms in the ring and

can be illustratively cyclopropyl, cyclobutyl,

'cy:':.ltopentyl, cyclohexyl, cycloheptyl, and

_ Suitable nonphytotoxic acid addition salts
of the bases represented by the above formula

" ¢an be prepared employing those acids of

- sufficient acidity to form acid addition salts

with the weakly basic pyrimidine group or

. with an amine substituent attached thercto.
" 7.. These include, infer alia, hydrobromic, sul-

furic, phosphoric, nitric, oxalic, methanesul-
fonic, hydrochloric, hydroiodic, benzene-
sulfonic, p-toluenesulfonic, maleic and -the
like. - N - e

In the prior art, Margot et al., U.S. Patent

2,339,446 (June 17, 1958), teach novel

pyrimidines which are said to possess fungi-
cidal activity. The Margot compounds are

. distinguished by having at least one trichloro-

methane sulphenylmercapto group preferably

attached at the 2-position of the pyrimidine

zing

2,658,895 (November 10, 1953), teach 2 -

- - alkylphenyl - 3,4,5,6 - tetrahydro - pyrim-
idines which are said to have fungicidal and

detergent properties and also to have use as
asphalt additives. : A '

. Brederick et al, Chem. Ber, 93, 230—.

35 (1960), teach the preparation of 35-iso-

. propylpyrimidine and 5-isoheptylpyrimidine,

respectively. No utility is disclosed therefor.

Lowin et al, Arch. Biochem. and - Bio-
_ physics, 101, 197—203 (1963), teach the use ¢
‘of - 5-hydroxymethylpyrimdine as a substrate

in studying the ix vivo inhibition of thiamine
synthesis. : _ oS

~ The novel pyrimidines of the present . in-
vention have been found useful in controHing

¢ fungi which attack food crops, ornamental
. plants, and turf. The novel compounds have

been found useful in combatting both air-

--”56- borne ‘and soil-borne fungi which affect
¢1¢ the novel pyrimidine compounds of this in-
- vention, unlike the closely related pyridine

plants. Most unexpectedly and surprisingly,

compounds, are ‘systemaically active as fungi-

. 5.5"--cidal agents. That is, the pyrimidine com-
LT

. system of the plant., Further, these novel

' pyrimidines have the ability to cause certain
plants to produce, in a manner as yet not’

pounds are absorbed by the -plant and trans-
ported throughout the plant via the vascular

known or understood, fungicidal substances of

i an unknown structure which substances can -

be extracted from the plant tissues by methods

" known to the art and shown to possess fungi-
cidal activity in standard fungicidal tests. -
- The. systemic - antifungal action. of these

Tn addition, Ballard et al, U.S. Patent

. varying-

pyrimidines has ‘been demonstrated by the -
following remarkable expcriment:” Seeds of -

cucumber, for example, are soaked for a short

" period of -time, about 10 minutes, in an

ethanol-light - isoparaffin oil solution of a 5-
substituted pyrimidine. The seceds . are re-

0

moved, dried, and planted, and produce plants . -

free from powder mildew and protected there-
from. - . ' :
The novel compounds of the present in-

vention have been shown by suifable in vitro -

and in wvivo tests to control such fungi as

" Erysiphe ‘polygomi, the causative organism of

powdery mildew; Colletotrichum lagen-

arium, the causative organism of cucumber .

anthracnose; Uromyces phaseoli, the causa-

tive organism of bean rust; Piricularis oryzsae, .

the causative organism of rice blast; and

. Rhizootonia solami, the causative organism of
- damping-off in ‘cotton. '

~ In addition, certain fungi which- affect
ornamental plants including Sphaerotheca

B

85

pannose var. rosae, the causative organism of

powdery . mildew of .rose; and Erysiphe

gramints, the causative organism of powdery

mildew of turf are controlled by the novel
pyrimidines of this invention. '

""The novel compounds of this invention are =

also active against certain turf pathogens
which yearly inflict great damage to turf.
These turf ' pathogens include Helmintho-
sporium. sativum, the causative organism of
Yeaf Spot; Rhizoctonia solani, the causative
organism- of = Brown Patch; Sclerotinia
komoeocarpa, the causative organism of

Dollar. Spot; Fusarium roseum, the causative.

organism of Root Rot; and Pythium sp., the
causative organism of Pythium Blight.

The novel compounds of this invention are .

utilized as fungicides by applying them to
infected or susceptible plant surfaces, or. to

" the soil. This is conveniently accomplished

by spraying; dipping, dusting, or drenching.
For use, the compounds are formu-

lated into compositions desirably containing,
_in addition to the S-substituted pyrimidine,
onc or more of a plurality of additaments

including water, polyhydroxy compounds,

petroleum.  distillates, and other dispersion ll5 .

media, suzface-active dispersing agents, .emul-

sifiers, and finely divided inert solids. The -

concentration of the 5-substituted pyrimidine
compound in these compositions may vary
depending . on whether. the composition is in-
fended as an emulsifiable concentrate or a

100

o

105

10

water to produce the ultimate treating com-~ . -

‘position or is intended for. direct
as a dust to plants. . S
The nove! compounds of the present ifiven-

somewhat

ap?h'mﬁon _' 125 '. _ o

tion are applied to plants in effective amounts, =~ -
with the particular -

organism, with the severity of the infection, -
and with other factors -such as the environ-

130

20
‘wettable powder designed to be subsequently ' . -
" diluted with additional inert carrier such as.
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C _!-4—3\'“ . . - . ) . . . . . LT : 1 i .
S (. < ment in which treatment is conducted. In tiliser composition with .one or more plant. - 65 |- -Pm?,;’{,‘,y”’.-
{# @& general, it is.found that an aqueous spray foods. L o a s‘;,.,.;....-.:'.{.
R ~ - containing from about 2 to about: 400 ppm. The novel S-substituted pyrimidinemeth- or byt e
R of active material is satisfactory when treat- anols (X=OH in the generic formula, supra) - |- d":‘; zrear is
... -5 ment is.to be carried out in the greenhouse.  are readily prepared in'good yields by a syn- - 5 a? hol such
S ' As is well understood in the art, 2 some- thesis exemplified as follows: A suitable 70 | ao(c:lq e
DR . what higher -concentration of the active com- ketone, - for example, benzoylcyclohexane, is - sodliu het-x-)—'i-
R pound - is desirable when treatment is to be dissolved in a solvent. composed of equal 5 ;‘ ?iroxy .
| w0 carried out in the field. In that case, the prc-  volumes of tetrahydrofuran and ethyl ether, | 0 5;5 o
! 10 ferred range is from about 15 to about 1000 the solution is cooled to —125°C,, and while. - 110 '°x.°§ﬂbr"')'"_' *
L ' ppm. of S-substituted pyrimidine. = maintained at that temperature, a solution 75 | mcimidine.
B In the case of the turf pathogens,. supra, of 5-bromopyrimidine in equal volumes of pyt! e
. control has been accomplished using an appli- tetrahydrofuran and ethyl ether is. added “yg‘f_‘f-_ -
T -~ cation rate of from about 0.05 to about 1.0 thereto. While the mixtare is maintained at L e 2D ]
~ 17 15 pound per acre of the S-substituted pyrim- about —125°C., a hexane solution of n-butyl - | ,15 ? %Vltx:r);"
“ '+ - ddine. Control of the other soil-borne fungi lithium ds added. The reaction mixture is 80 | . formula, i
e mentioned above has been accomplished using stirred overnight in the cold, the reaction pro- = °m.'d ir; the
IR a broadcast application rate of about 5 to 40 . duct mixture washed successively with dilute _ parg iyl -
o pounds per acre of the S-substituted pyrimi- aqueous ammonium chloride solution and = |- 0 is allowed -
e 20 dines. _ o : ‘water, and the organic layer- separated and = . | 2 I§um Ziids
-, Unexpected antibacterial activity has been dried over a suitable drying agent. The dried 85 st lerie t0
| - shown by certain of the novel compounds. organic layer is concentrated to -dryness in '%’ine e
[+ 5+ . Thus, e - diphenyl - 5 - pyrimidinemeth- - vacuo and the solid residue extracted with ~ | 1 Those « -
o .. Aanot and 2 - methyl - § - diphenylmethyl -~ ‘ether to remove ‘undesired by—Products. The ' 25 - are -
. 25 46 . pyrimidinediol, are active against Agro-  ether-insoluble material remaining is identi- . : ;’o’z R
- bacterium tumefaciens, the causative organism fied by the elemental analysis as a - cyclo- 90 | = | otassium -
of crown gall. Other of the novel compounds,. hexyl - -~ phenyl - 5 - pyrimidinemethanol, - . - - _ peact in ="
SR including 2,4,6 - trichloro - 5 - diphenyl- ©  An alternative method appears preferable Yoo of -
. methylpyrimidine, 5 - (2 - ‘chlorodiphenyl- in some instances and proceeds: as follows: - _ o‘%u et
ST T30 methyl)pyrimidine, 2 - chloro - 5 - diphenyl- - In a suitable reaction flask, dry ether is main- . - | 8‘5;1'.;&‘ .
.. methylpyrimidine, and 5 - bis(4 - chloro- . tained in an atmosphere of dry nitrogen, 95 - L e T
.. . phenyDmethylpyrimidine are active against ‘cooled to about ~-118°C,, and a solution of -~ F  Where X
v Xanthomonas "~ phaseol; var. sojensis, the butyl lithium in bexane added, followed by L ared by !
L causative organism of bacterial blight of soy- a solution of 5 - bromopyrimidine in tetra. ooy, pare
.35 beam . - - o . butyl lithium in hexane added, followed by - . | 35 Bao
"+, Besides the above. properties, the novel hydrofuran. The reaction mixture is cocled 100 " amd
-~y pyrimidines have shown unexpected herbi- to about —125°C, and a solution of a sujt~ . ? about
.~ . cidal activity, In addition, the compounds able ketone, for example, 4 - fluorobenzo~. oeaction e
© . possess interesting  growth-inhibitor activity. phenone, in. tetrahydrofuran is added at such - - | * rlete'the -
40 Thus, 5 - (2 - chlorodiphenylmethyl)pyrim- a rate as to maintain the temperature of the -~ [ 40 P ‘the fii-
' " idine has ‘bene shown to inhibit tobacco sucker reaction mixture at about —120°C, The re- 105 ¢ ';sét'hyl‘--:;:-'
growth. S I ax;gon-' protzluctgrazgixgne is stirred .overnight - - |- - such s iin
, Another of the novel compounds, « - (2 - 2nd Warme aqua’ly to.10om temperature, - - ¢he lke,
- . fuorophenyd - o - (3 - fluorophenyh LG The s armoniyoiralized with saturated 45 Comef
-4 pyrimidinemethanol, possesses the ability ¢ 29ueous ammonium chloride soudon and ex- -’} 45 e
. inhibit the opening of the buds of cut flowers,  tracted with gther. The combined ether ex- 110 - | - pounds -
Still others of the compounds, for example, tracts are dried, concentrated to dryness i  ydung
@ - diphenyl - 5 - pyrimidinemethanol and vacuo and the residual material dissolved in S iyt
W .= (2 - chlorophenyl) - @ - (4 - chloro- benzene and -chx:omatqgraphed over a silica o « - halo -
50" phenyl) - 5 - pyrimidinemethanol, exhibit 8¢l column, eluting with a mixture of ethyl - - |. 50 -
. anti-auxin properties. o " acetate-benzene, The product obtained from 115 | 5 -[a-t(
: VD imidines i . - [he fraction eluted with 30: 50 ethyl acetate-" - - - svrimidine
Certaint of the novel pyrimidines, je. o - benzene was recrystallized from a solvent such - -:{ . pyrimicine
(2 - fluorophenyl) - .- (3 - fluorophenyl) - ¢ ether and identified as ¢ -~ (4 - fluoro- - .- | . oS
e O - Pyrimidinemethano! and a - (2 - chloro- pheayl) = & - phenyl - 5 . pyrimidinemeth- - . 55 chloro - 5
.- . 5% %!enyl) ;t: - (14 - chloroptllxl_enyl --51 - pyrim- g, % ' 4 S 120 b l’l"fl-“’n"“‘ce
- lcine methanol, possess the completely un- hent X=¥ in heric | ; . ©sum -
o e e Sl o sy i 0 el formul, s | om
b and fruit produced by ‘tomato plants when . 7. (prepared as above) in a mixtare of . ° .} = ©60. pressure -
-+~ 60 said plants are. treated with one of ‘the com- glacial acetic acid and 47 percent aqueous 125 - |~ - -tracted wit
S pounds about 6 to 8 weeks prior to flower hydriodic acid to reduce the hydroxyl group . diseolwe,-
.o formation. . . : oo and yield the S-substituted pyrimidine. L rvealiizes
L. . - Because of the herbicidal activity of the . methane, T C : 6 . Where

+ | pyrimidine

compounds they are ‘useful in fer-

- Iu other compounds where X=H, the pre- . -
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~ . trichloro - 5 -- phenyl - p - tolylmethyl-

paratlon is accomphshed by the reaction of

" a suitably substituted malonic ester with urea
‘or acetamine. For example:
-diethyt phenyl - p - tolylmethy] malonate
. and urea is allowed. to react in an anhydrous

A mixture of

alcohol such as methanol in the presence of
sodium methylaté. to yield 2,4,6 - dihydroxy -

- 5 - phenyl - p - tolylmethylpyrimidine.. This

trihydroxy compound is allowed to react with
excess phosphotus oxychloride to yield 2,4,6 -

- .pyrimidine. The trlchloropynmldme is then
.- hydrogenated in the presence of triethylamine

15

“and palladinized. charcoal to yield 5 - phenyl -
p - tolylmethylpyrimidine.

Where X=cyano in the above generic

formula, the novel compounds can-be pre-

i pared in the following manner: A mixture of

2
" xylene to yield o, - diphenyl - 5 - pyrim-

dlphenylaoetommle and S-bromopyrimidine
is allowed to react in the presence of potas-
sium amide in a suitable solvent such as

idine - acetonitrile."

_ 25 - Those compounds where X-—C,—-Q alk-

‘oxy are prepared by allowing an-alkali-metal
low alkoxide such as sodium methoxide,
potassium ethoxide, or sodium propoxide to

- react in alkanol solution with a 5-halo ana-
“logue of the desired product [eg) 5§ - (a -

chlorodiphenylmethyl)pyrimidine] to yield the
desired product [e.g, 5 - (e --C,——C, alk-

_ oxvd:phcnylmethyl)pyrlmxdme]

5-':.."35.
S chlorodlpheny]methyl)pynm:dme, and excess -

45
. pounds - are readily prepared by -allowing .
: hvdroxylamme to react with 5 - (e - chloro-

' pynmldme is readily synthesized by allowing .
-55

. " . crystallizes from the
.65

here X=amino, the compounds are pre-
red by heating a mixture of the analogous
halo-subsnmned pyrimidine, such as § - (« -

liquid ammonia at an elevated temperature

of about 100°C. in a sealed stainless-steel
_ reaction vessel for a time sufficient to com- .
‘plete the reaction: The product can be isolated

as the free base 5 - (a - aminodiphenyl-

"methyl)pymnndme, or in the form' of a salt

-such as the hydrochlonde, hydrobromzde -or
the Iike.-
Correspondmgly, 5 -(a- hydroxylammo- '

diphenylmethyDpyrimidine and related com-

diphenylmethyl)pyrimidine - or analogous 5 -

a - halo compounds.
Followmg the same general
- [@ - (2 - imidazolylthio)diphenylmethyl]-

2 - mercaptoimidazole to react with o -
chloro - 5 - diphenylmethylpyrimidine -in the

© presence of a basc such as sodium or potas-
" sium ethoxide in a suitable solvent such as
-absorlute ethanol. The reaction product mix-

ture is concentrated to.dryness at reduced

- pressure and the solid residue slurred or ex-
- tracted with a solvent such as hot benzene to .
. dissolve the

product, 5 - [« - (2~ imidazolyl-
ﬂno)dlphenylmethyl]pynmldme, which  then
benzene.

Where X—amlmo, the compounds are

procedure, the :

_readily prepared by ‘heating a S-halo gnalogue

such as-5 - (e - chlorodlpheny]methyl)pynm-
idine with aniline in an inert solvent such

as benzene on the steam bath for a time =

sufficient to complete the reaction. The aniline’

hydrochloride which precipitates is filtered

-off, the filtrate concentrated in .vacuo to dry- .

ness, and the residue recrystallized from a-

 suitable ‘solvent such as ethyl ether to yield

5 - (me - diphenyl - & - amlmomethyl)-
pyrimidine,

While the compounds of the prescnt in-
vention have been defined in terms of a
structural formula which depicts the novel

_structural features of the claimed compotinds
and which. indicates the presence therein of :

certain well-known organic radicals includ-

ing phenyl, alkyl, furyl, thienyl, cycloalkyl, -

and pyrimidine, it will be recognized by those
skilled in the art that such-radicals may.

ing the properties of the novel compounds

in.-such a way as would set them apart from -
the invention or take them outside its scope."

Compounds having the novel structure of the

- preesnt invention and bearing such sub-

3

stituents are accordingly to be comsidered as -

equivalents of -the unsubstituted compounds.
and are to-be considered to lie within the -~ =
95

" the pyrimidine ring of the above formula are

scope of the invention. Among such sub-
stituent atoms and radicals for R, RY,

and

chloro, bromo, fluoro, iodo, trifluoromethyl, -

hydroxy, methyl, ethyl, methoxy, methylmer-
" capto, methylsulfonyl, nitro, and dialkylamino.
The following examples describe in detail"

the methods used in preparing the novel com-

pounds of this invention. In the following
examples parts and peroentages are by wexght o
- unless othermse speelﬁed

' -~ ExzampLE 1 SO
-a-Cyclohexy!-a-phenyl-S -
pyrimidinemethanol '

Toa solution of 0.1 mole of benzo.ylcyclo-.

hexane in 250 ml. of a mixture of equal
volumes of tetrahydrofuran ‘and ether and

105

m -

cooled to —125°C. was added a solution of .

0.1 mole of 5 - bromopyrimidine in the same = .

5.

mixed solvent. The mixture was stirred and

maintained at about ‘—125°C. in a ‘cooling
“bath composed of liquid nitrogen and ethanol,

and to-the cooled solution were added 60 ml.

of a 15 percent solution of n-butyl lithium -
in n-hexane, and the reaction m:xture was - -

stirred overnight.

The reaction product iulxture was washed' .

successively with 10 percent aqucous ammo-
_nium chloride solution and water and dried

over anhydrous potassium carbonate, The

dried or orgamc solution “was evaporated'

to dryness to yield a solid weighing about

‘14 g. The solid was extracted with ether - .

.and the undissolved solid washed twice with

ether. The ether—m»soluble mauenal was :den- o

ot b1 1 peNeeapl | B

mo'_ ..: o

bear one or more substituents without alter- - .

R

125 ' - .
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i _ uﬁcd as o - cyclohexyl fa- phenyl -5 - id-inemethanol Melting poi-nt° 95—97° b sodium
Jroo ~pyrimidinemethanol . having a . meltmg point C. 65 " added =
¥l - of about 156—157°C. . @ - Phenyt - @ - (4 - wrifluoromethyl- 4  and 95
& I Following the  general procedure of Ex- phenyl - 5 - pynmldmemethanol Melt-’ .- tolylmei
/5 ample 1, with appropriate starting materials, ing point: 125—127°C, - . 5 -ethanol,
the followmg compounds were prepared and ase Diphenyl - 4,6 - dicliloro - 2 < methyl - - about <
. isolated as free basés or ac1d addition salts -5 - pyrimidinemethanol. Melting. point: ~ 70| . - ture ¥=
thereof 110—112°C. : ml. of-
v e - B1s(4 chlorophenyl) - 5 - pynm-.' - : ExAMPI.E 2 i 10 washed
10 idine methanol. Melting point: Glass. Bls(4 chlorophenyl)methylpyrimidine . ether
- e~ Phenyl -~ a- (4 ~ chloro]shmyl) -5- A mixture of 6 g. of aa - bis(4 - chioro- - - T origl
.';_i. pyrimidinemethanol hydroc oride Mel»t- phenyl) - 5 - pynmldmemcthanol 200 ml. 75} - mh -
- ing point: Glass, . of glacial acetic acid, and 10 ml. of 47 per- -+ dhe =
S e ~ Bis(cyclohexyl) - 5 - pynnudme— .cent hydriodic acid was refluxed for 40 7! 15. ﬁed
15 i methanol. Melting point: 142—144°C. minutes, poured into water, and the aqueous ' acid. #
. @y - Bis(m - hexyl) -.5 - pyrimidine- mixture extracted several times with ether. . under
methanol. Meltmg point: Viscous liquid. The combined ether layers were washed suc- 80 “4n
~a - Cyclobutyl - « - phenyl - 5 - pyrim- cessively with water, 5 percent “-aqueous o basic
oo v idinemethanol. Meltmg point: 115— sodium bicarbonate solution, and water, dried - - 1 20 solid -
20 » . 117°C. over anhydrous magnesium sulfate, and ; acetic
© e - Methyl - @ - phenyl -5- pyrimidine- evaporated iz wacuo to dryness. The residue N
. ‘methanol, Mehing point: 70°C. - was extracted with petroleum ether and the 85 fied L
. ey - Bis(3 - fluorophenyl). - 5 - pynm- extracts concentrated. The product was: ob- . Wil
;- idinemethanol. Melting point:-.Glass. - tained as a thick reddish oil identified by = :! 25 A
25 e~ (2- Chlorophmyl) - a - (3.~ chloro- infrared and nuclear magnetic resonance - _ G,
i _ pheny) pyrlmldmemethanol Melt- ¢, (NMR) spectra as 5 - bis(4 - chlorophenyl)- - pared
. sle ing point: Amorphous. . " “methylpyridine. - 90| selias oo
+ .. ey ~ Diphenyl - 5 - pynmldmemet}mnol . Following the same gene:al procedure as - NG
“ .7 Melting Point:  167—170°C., : ~in Example 2, with appropriate starting  : Cpml
30 l e - (2 - Chlorophenyl) - « - phenyl - 5~ . matenals, the followmg compounds were pre- ' i
B idinemethanol. = Melting . pomt pared: - : Zzzinll
: _;t- 154—156°C. o 5-(2- Fluorod:phenylmethyl)pynnndme 95 10 =3
o eva= (n - Pentyl) - o - phenyl 5. pynm- - Melting point: Liquid. A CExiva
I T X idinemethanol.  Melting point: Liquid. = 5 - [Bls(34 dlchlorophenyl)methyllpyrlm- ;c 4 35 the <
. 354 @'~ (2 - Fluorophenyl) - « - phenyl -5- idine. Melting point: L1qu1d _ _ i. v
. - pyrimidinemethanol.  Meltng  point: ' steam
-."=:_f'-*: 139—141°C, - ExXAMPLE 3 _ diavic
‘e - Bis (34 - Dxchlorophenyl) -5 @~ Dlphenyl ~5- pyrmudmeaoetommle 100 ¢ - 70°C
pyrimidinemethanol hemi-etherate. Melt- . To 0.1 mole of potassium amide in liquid .- | 40 <owx
" ing point: 88—89°C, ammonia was-added a solution of 0.1 mole wha*
‘e - (Phenyl) - & - (2 .- thienyl) - 5 - of diphenylacetonitrile in 300 ml. of xylene, 1139
idinemethanol. Melung point: . and the mixture was heated to refluxing: for .} tified
. 140_142°C, _about 30 minutes to remove excess ammonia. 105 | '1Y§1§
c e o aser - Bis(isopropyl) - '5.. - “pyrimidine- To_the xylene solution was added a solution -, | 45 ey
445 ‘. .*  methanol. Mehing point: 115—118°C. of 0.1 mole of 5-bromopyrimidine in 100 ml.. a
©~ "k a = (3,4 - Dichlorophenyl) - « - phenyl ~. of xylene and the mixture stirred for about _ w
_*s_,,- + 5 - pyrimidinemethanol. Melting point: - 20 minutes. To the mixture were then added - |- ouer
-« r.u; Amorphous. - - 20 mi. of dimethylformamide and the mix- 110 | as °.
P = (24 chhlorophenyl) -a --phenyl - ‘ture was refluxed for about one hour. The : . [ * 1 : -
','-g;5.q .3 - pyrimidinemethanol. Melung pomt " Teaction' product mixture was cooled in an .. . T
._ . Viscous liquid. mt; bath and extracted tgth ethe(:i-r The ether . | 50 . 2
- oy 5 . .sout:on was evapora to dryrness, the o
o i pygmldggeﬁxg) K/leltfnhgm lPOHSn ._rwdue dissolved in benzene and chromato- 115 L 2,
_ " Amorphous, . graphed on an alumina column, elution being - .- : T
e L@ Fluorophen D - - (3 fioro- __camed out with ethyl acetate. The eluate . o >
e y. was concentrated to yield ey - diphenyl -5 -~ .} 55 2,
7., phenyl) - 5 - pyrimidinemethanol Melt- pyrimidineacetonitrile as a solid having.'a | . -
- . ing. point: 104—108°C. . .. " melting point of about 98—100°C.,, :dentlﬁed 120 % - -
C . ey - Bis(p < tolyl) - 5 - pynnndmemeth— by NMR spectrum and elemental analysxs.= TV T A
=+ 1. anol. Melting point: Amorphous. , _ N T R N
60 .. a- (24 - Dlmethylphenyl) a - phenyl - o EXAMPLE 4 - B 60 2,
s 8 - pyrlmldmemetlmnol Meltmg pomt. 24,6 = Trichloro - 5 - phenyl - p < S R
. Amorphous. ', - .. tolylmethylpyrimidine S F .2
a- Phenyl “a-(p- amsyl) 5- pynm- To a so!uuon of 22 & (0 95 g-atom) of 125 o
, _

TR caem e
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495979 .. sodium in SO0 ml absolute ethanol was -EXAMPLE 5 = - ' '
A i 6517 . added a solution of 33 g. (0.55 molc)-of urea 5 - (Phenyl - p - tolylmethy)pyrimidine)
luo yl- and 95 g. (0.28 mole) of ethyl phenyl - p -~ A mixture of 15 g. (0.041 mole) of 24,6 -
anol. Melt- i tolylmethyl malonate in 500 ml of absolute trichloro - 5 - (phenyl - p - tolylmethyl)-
. : .} 5 ethanol, and the mixture .was refluxed for pyrimidine, 12.5 g. (0.124 mole) triethyl-
2 - methyl - . _about two hours. The reaction product mix- - amine, 100 ml. dry dioxane, and 1g of 5
lting point: 70 | ture was cooled and diluted with about 1000 - percent palladinized: charcoal was hydrogen-
o : ‘I ml of water and 500 ml. of ether. The layers  ated on a Paar shaker at an initial pressure of
. .+, were separated. The aqueous layer was 15 psi. for .about 5 hours, during which -
. ee -+ 1 F 10 washed with about 200 ml.. of ether. The time the theoretical amount of hydrogen was . - °
yrimidine - . ether washings were combined with the . absorbed. When the hydrogenation was com- o
4 - chloro- - original organic layer and washed with 200 plete, the reaction product mixture was con- 75 .
b 200 ml. 75 - ml. water.. The washed ‘aqueous layer and - centrated in vacuo to dryness. The residue
of 47 per- i ' the water washings were combined and acidi- was dissolved in benzene and chromato- -
:d for 40 . [ 15 fied with concentrated aqueous’ hydrochloric graphed on an alumina column, eluting with - - _
he aqueous _ -acid. An oily layer separated which solidified ethyl acetate. A solid was obtained which ~-
with ether. - - under vacuum. The crude solid was dissolved -was recrystallized from petroleum - ether to- 80..
ashed suc- 80 | in dilute aqueous sodium -hydroxide and the - yield crystalline material having a melting. -
t aqueous "+ basic solution acidified with acetic acid.” The point of about 71—72°C., and identified by R
ater, dried :: | 29 solid which separated was recrystallized from  NMR spectrum .and elemental .analysis as = .
fate, and . F O geetic acid to yield a crystalline solid having 5. - (phenyl - p. - tolylmethyl)pyrimidine. - .-
he residue .- a melting point of about 115°C. and identi-’ Weight: 8 g. - . : . 85
T and the 85 - fied by NMR spectrum as 5 - (phenyl - p - - Following the general procedure of Ex--
t was ob- - '~ tolylmethylbarbituric acid. Weight: 45 g. . ample 5 with appropriate starting materials, . -
ntified by ‘. k.25 A mixture of 39 tﬁ 0.13 mole) of 5 « "other compounds were prepared and are listed :
Tesonance (phenyl - p - tolylmethyDbarbituric acid (pre- as follows: . ) e
rophenyl)- - | pared above), 116 g. (0.76 mole) of phos- . . - L ' : e - R
.- 90 | . phorus oxychloride, and 56 g. (0.38 mole) of 5 -~ (Diphenylemtliyl)pyrimidine. . Melting. 90
cedure as ' N,N-diethylaniline was heated at reflux tem- ©  point: 83°C. | T
* starting (.. } 30 perature for -about six hours. The reaction 5 - Phenyl - p - anisylmethyl)pyrimidine. -~ =
were pre- . ~ product mixture was cooled, diluted with a : - . Melting point: Oil. L B
I - mixture of crushed ice and water, and allowed 5 - (Phenyl - o - chlorophenylmethyl)- ¢
/rimidine, 95  to stand for about an hour. The mixture was - pyrimidine. Melting point: 107—108°C. S
~ .7 F . extracted five times with 300 ml. of ether, - 5 - (1 - Phenyl - » - heptyl)pyrimidine. : . . T
yipyrim= ;.. b 35 the combined extracts were dried, and the . -  Melting point: Oil. - S e
C RS - 'solvent ‘was evaporated to ‘dryness on the - 5 - (1 - Phenyl - n - butyDpyrimidine. - .
Ty steam bath. The residue remaining was ex- - Melting point: Oil e e
L tracted with hot petroleum ether (bp.=60— 5 - (1 - Phenyl - # - tridecyl)pyrimidine,
tonitrile 100 §..  70°C). The petroleum ether solution was Melting point: Oil. - :
in liquid ,“%:} '40 cooled, and a crystalline: product separated ~ S .
2.1 mole - _ . which had a melting point of about 112— - ..  EXaMPLE 6 o
[ xylene, . 113°C. and weighed about 30 g. It was iden- 5 - (e - Chlorodiphenylmethyl)pyrimidine
ixing for F tified by NMF spectrum and elemental ana- = To a refluxing solution of 40 g. of ax -
mmonia. 105 - lysis as 2,4,6 - trichloro - 5 - (phenyl - » - diphenyl - 5 - pyrimidinemethanol in 200 ml. 105
solution -, 45 _ tolylmethyl)pyrimidine, ; o . of xylene was added anhydrous hydrogen -
100 m1, - Following the general procedure of Ex- chloride gas via a bubbler tube, and the by-
ox about - -~ | ample 4, with appropriate starting materials,. product water was collected in a Dean-Stark
nadded. . | other compounds were prepared and are listed trap. The reaction product mixture was con-
he mix- 110 | ~-as follows: ' ' : - centrated in vacuo to dryness. The dry residue
ur, The . « ey : was washed with ethyl ether to remove start-
1in an Lol o ' T ing material, and -ethyl ether-insoluble residue
he ether 50 ; 24,6 - Trichloro -5 - (diphenylmethyl}- was dissolved in hot -petroleum . ether., The
ss, the . - : pyrimide. Melting point: 105—106°C. - petrolenm ether. was evaporated to dryness. <
romato- 115 : ~: 2,4,6 - Trichloro - 5 - (phenyl - p - anisyl- * and the residue recrystallized from ether to 115
o being ;1 ) ¢of - methyDpyrimidine. = Melting . point:  yield solid product weighing 6 g. and having
. eluate C it 120——131°C, | : L . 2 melting point of about 92—94°C. The pro- -
vl-5- . 55.. 24,6 - Trichloro - 5 - (phenyl - 0 - chloro- duct was identified as 5 - (a - chlorodiphenyl- -
ving ‘a - - . .phenylmethyDpyrimidine. Melting point: -methy)pyrimidine by elemental analysis and
entified 120 - 162—163°C., 7 .. NMR spectrum. - -0 120
alysis. . -1 24,6 - Trichloro -'5 - (1 - phenyl'- n - S o - T
L - €1 heptyDpyrimidine. Melting point: Oil. o EXaMPLE 7 - Lo
Lo 60 . 24,6 - Trichloro - 5~ (1 - phenyl - = 5 - (a,e - Diphenyl - « - anilin -
¥ JERIN - _ tridecyDpyrimidine. Melting point: Ojl. . - . pyrimidine S R
L 24,6 - Trichloro -5 - (1 - phenyl - # - A mixture of S g. of 5§ - (a :~ chlorodi~ .
) of 125 ;- butyDpyrimidine. Melting point: 72°C. phenylmethyDpyrimidine, 10 ml. of -aniline;” 125 :

.

65 . -

95 .

1mo
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. 25 ing point of about 110-125°C,

s,

105 -
~ pyrimidine by NMR " spectrum.

and 40 ml of benzene was warmed

" NeRopt o for about’an hour on ‘the ‘steam bath. The
T reaction product mixture was cooled and
. filtered to remove aniline hydrochloride, and -
5 the filtrate concentrated to dryness. The solid

residue was recrystallized from ethyl ether to

g and having' a melting point "of about
140—144°C. The product was identified as
(@ - diphenyl - & - anilinomethyl}

. ExampLE 8- _ -
5 = (@ - Diphenyl - « - hydroxylamino)-
S ' pyrimidine :
A mixture of 5" g. of 'S - (a - chlorodi-
phenylmethyDpyrimidine
amine in ethanolic sodium ethoxide was re-.
fluxed for about one hour. The reaction pro-
duct mixture was evaporated to dryness and
the residue extracted with benzene. The ben-
zene solution was filtered, concentrated to
dryness, and the residue extracted with ether,
he ether extract was concentrated to dry-
ness, yiclding a crude product having a melit-

NMR and infrared spectra as

diphenyl - « - hydrogylamino)pyﬁxﬁid.in_e.

. Exampis 9 -
5 « (@ - Ethoxydiphenylmethy)pyrimidine
A mixture of 10 g. of 5 - (« - chlorodi-

* phenylmethypyrimidine and a saturated
solution of liquid ammonia in absolute alcohol

was prepared and an exothermic reaction and the

took place. When the exothermic reaction
. had subsided, the reaction product mixture
was filtered and the filtrate  evaporated to
- dryness. The solid residue ‘was extracted with
“chloroform and  the chloroform solution
- allowed to stand overnight at ambient room

40 temperature. The crude crystals which sepa-
. rated were dissolved in ethyl acetate and

s

om

5

chromatographed over alumina using a mix-

‘ture of hexane and ethyl acetate as eluting
solvent. ‘A solid having melting' point . of

about 95--97°C, was obtained from the eluate  becam
. and identified by NMR spectrum and ele-
-, mental analysis as 5 - (a -

ethoxydiphenyl-
methyDpyrimidire. o

S ExaMPLE 10
5 - (e - Aminodiphenylmethyl)pyrimidine
. A mixture of 12 g. of 5 - (a - chlorodi-
phenylmethyDpyrimidine and an- excess of
liquid ammonia was heated at a temperature -
of about 100°C, for about two hours in 3.
closed " stainless steel' high-pressure reaction
vessel. The reaction product. was -removed .
from the reaction vessel, the excess ammonia

o allowed to evaporate, and the residue ex-

Y

B e P,

ch

tracted with ben:
was concentrated
having a melting
~The product was identified as § - (a -~ amino--

zene.' The benzene solution
to yield a crystalline product

YOt a4 e er e

, yield a yellow crystalline product weighing
S |

and excess hydroxyl-

identified by .
5 - (o -°

" added 8.3 g (0.05 mole)

point of about 135—137°C,

 diphenylmethyl)pyrimidine by
trum and elemental analysis,

- Exampre 11. _
5.- [a - (2 - Imidazolylthio)diphenyl-
' : . methyl]pyrimidine "

was prepared by adding
imidazole to an ethanol solution of
- ethoxide prepared from 1 g. of
and 200 ml. of absolute ethanol. To the
above mixture were added §5

potassium -

concentrated iz vacuo to dryness and the

residue extracted with hot benzene. The ben- .
80

zene extract was cooled, and a solid product

crystallized therefrom, weighing 3 g. and hav-

ing a melting point of about 165—167°C. ;
It was identified as 5 -
by elemental
analysis and NMR spectrum.

S - ExAMPLE 12 -
. 5 = (« - Phenylphenethyl)pyrimidine
" To sodamide in liquid ammonia prepared
by the addition of 1.2 g. (0.05 g.-atom) of
sodium to 500 ml. of liquid amimonia, were
of S-benzylpyrim- -
red-brown mixture

idine, and the resulting

-was stirred for about 10 to 15 minutes. A

-solution of 63 g. (0.05 mole) . of benzyl

chloride in 15 ml.
[ reaction mixture stirred about one -
hour. To the reaction product mixture were
added .200
evaporated to near dryness on the steam bath,

The residue was slurried again with 200 m].

the ether layer separated and dried over an- _
hydrous magnesium sulfate. The drying agent
was filtered

a solid precipitated. The solid, on standing,
e an oil, which was dissolved in ben-
zene' and chromatographed on an - alumina
column, elution being carried out with a

mixture of ethyl acetate and benzene. From 110

the eluate a solid product was obtained .
which, upon recrystallization from petroleum
ether, had a melting point of about 80— _
crystalline product weighed about

5 g. and was identified as 5 - (« - phenyl- 115

phenethyl)pyrimidine by
and NMR spectrum.

Exampig 13 . .

[ analysis

2 - Methory - 5

. pyrimidine _ :
‘To a mixture of 40-g. (0.09.mole) of 2,4,6 -

trichloro - 5 - (1™~ phenyl, - m - widecyl).

-The potassium salt of 2-mercaptoimidazole -
10 g. of 2-mercapto-

. ab: ; g of5-(a-
 chlorodiphenylmethyl)pyrimidine and the re-

action mixture heated to. refluxing for about 75!
two hours. The reaction product mixture was -

[a - 2 - imidazolyl- -
- thio)diphenylmethyl]pyrimidine

85

anhydrous ether was added ‘9-5 '

ml. of ether and the mixture were . |

- (1 - phenyl - - tridecyl
@ ,.giey decy)-__l

4. Methoxy - 5 = (1 - phenyl - n - tridecyl)< *

NMF spec- - |~

70,

+
t

-of ether and evaporated to dryness. The dry 100
- residue was dissolved in a mixture of about - | .
500 ml of ether and 200 ml. of water and - __-

off, and from the ether solution 105 '

5”.

;

65.. 5

pyriit;idi.x}t_e in

were added '8
.15 g _of -
the mixture
shaker at a-,
.. inch of 1,2

- filtrate ‘;Zia's <

The residue

10 posed of 300
ethyl ether, "
‘dried, and "
-ness on- the <2

15 solved in -

" . a mixture of
proportions .
. 10-percent .-
20 of an oil was

in benzene -

: 25 .benzene. The

‘to yield 3.5
" :NMR. 5'1:':",-;--'--
phenyl - n -
- The next -

96 - 30 . centration to

~ by NMR =
- ture and i~

. ing 55 g

" solvent of 10

'35 and were  °

. 4 - methoxy
: pyrimidine;

5 - (a : A

40 A mixture
phenylmethyi
- anhydride -
- solution was
. mixtire was
45 room i
“concentrated

. " leaving a -
crystallized <




MEF - spec- . L pyrimidine in a solvent composed. of 250 m!. " and the dry nitrogen atmosphere were con- -
\TMF :,spec. SRR P .':{" dry dioxanée and 500 ml.. of dry methanol tinued while a Solution of ‘0.3 mole- of $. 65
A T ere added -8 g. of palladinized charcoal and ' bromopyrimidine in - 150 ml of dry tetra- -
B 65 15 g of potassium hydroxide pellets, and hydrofuran was added and the whole stirred-
diphenyl- - "} 5 the mixture was hydrogenated on a Paar .for abotit. two hours. The 'temperature of I
I - I’ . shaker-at a pressure of 40 pounds per square the reaction mixture was lowered to —J25° -
toimidazole - -} - . inch of hydrogen. The reaction product mix- C. and a solution of 0.3 mole of 4-fluoro- - 70
-mercapto- | .. ture was filtered to remove catalyst and the - benzophenone in 150 ml. of dry tetrahydro-
! Potassium 79! - filtrate was concentrated to dryness in vacto. furan was .added slowly while mamtaining
potassium - § 10 The residue was dissolved in a mixture com- the temperature of the mixture at about .
I To the. .- posed. of 300 ml. of water and 300 ml of —120°C, The reaction product mixture was
£§ . (a - E ethyl ether, the ether layer was separated and stirred overnight and warmed to ambient. 75 -
id "the re- i dried, and the ether was evaporated to dry-- Toom temperature. The reaction product mix- .
for about 75|  ness on the steam bath, The residue was dis- ture was neutralized by the addition of a.
ixture wag . . } 15 solved in benzene and chromatographed on saturated aqueous solution Of ammonium _
and the. - [ .G an alumina column. Elution was done with chloride. The neutralized mixture was ex- - .
“‘The ben- | 'a ‘mixtire of benzene and ethyl acetate in tracted with -ether and the combined -ether - 80
d product - portions up to a conceptration of about - extracts dried over anhydrous potassium car- :
and hav- 80 [ . -10 percent ethyl acetate. A total of about 14g.  bonate, filtered, and concentrated to dryness
—167°C, :, | 20 of an oil was obtained. The oil was dissolved .éin vacuo and the residue dissolved in ben< -
nidazolyl. ' |+ ' in benzene and placed on a 3-foot alumina zene.: The benzene solution was chromato- . .
o o column containing about 800 g. of alumina, graphed over 1500 g. of silica gel, clution 85 :

3 The material was eluted using a mixed sol- being accomplished with an ethyl " acetate-
§ __ -vent of about 2 percent of ethyl acetate in _benzene mixture, using a gradient ‘ elution

85| 25 benzene. The first fractions were, concentrated * technique, The fraction obtained tsj a sol- '
dine . - to yield 3.5 g of product, identified by vent containing 30: 50 ethyl acetate-benzene ... -
3 * NMR spectrum as 2 - methoxy - 5 . (1 . was concentrated to-dryness at.reduced pres- ‘90

stomy o | . phenpl T tidecylpyrimidine. " . sure, yielding 52 g, of sraduc: having & melt.
ia, were f . The next fractions, totaling 4.0 g. on con- ing "point of ‘about 112—114°C; after re-
yipyrim- - 90 { 30 . centration to dryness, were combined, shown crystallization from ether. The product was
mixture = | . by NMR spectrum to be an undesirable mix- - identified by elemental’ analyses and NMR. - =
mtes, A  f - tureand discarded. The last fractions, weigh- - spectrum as « - (4 - fluorophenyD). - o - 95 -
benzyl :f . -ing 5.5 g were obtajned using an eluting . phenyl - 5 - pyrimidinemethanof. LT L
sadded | - solvent of 10 percent ethyl acetate in- benzene, o :
ot one 95 | 35 and were identified by NMR spectrum as L ExamPLE 16 -
ré.were }.° 4 - methoxy -5 - (1 - Phenyl - n - wridecyl)- .2 - Methyl - 4,6 - dichloro - 5 .
rewer, | - pyrimidine, Ceo o (Cikenyimethyhoprimidine © <
m bath, . S . o _ : : . . A mixture of 16 g. of sodium methoxide, 300
WOml-':_ § - . - ExampLE 14 - . . .q 28 8 of ethyl diphenylmethyl malonate, and - -
he, dry 100} -5 (a - Acetanunod:phenyhnethyl)pynmzdme 9.5 g of acetamidine hydrochloride . in 250
Pabout - | 40 - A mixture of 458 of 5~ (a - aminodi- ml. of anhydrous, methanol was stirred and
ef and R phenyhpeﬂ:yl)pynm:dme-ang 50 ml. of acetic refluxed for about” six hours, The .reaction © -,
eran- '} . anhydride was heated -until a homogeneous product mixture was evaporated to dryness 105-
fagent' ) . - solution ‘was obtained. The reaction product n vacuo, the residue dissolved about one liter-
olution’ 105 | . mixture was atlowed. to stand at ambient of water and the mixture acidified with con- -
nding, - - | 45 room femperature overnight and then was centrated aqueous hydrochloric acid, where-. . .
Y ben. .~ = concentrated in oactio 10 remove the solvent, . by a white solid precipitated. The solid was, o
umina .- T leavmg; a dry residue. The residue was re. filtered off angd recrystallized from boiling 110
ith g o ¢ crystallized from hot. benzene to yield about -ammonium hydroxide, the product crystal-
From 110 { . .~ 2.5 g of crystalline product having a melting  lizing as the excess ammonia evaporates, The o
tained .- |50 point of ‘about 187—189°C, The product - solid product was filtered off and dried o
oleum .. }..  was 1dmuf_ied_ 285 - (o - acetaminodiphenyl- slurrying in boiling benzene. to yield 17 g. . - e
Y, |~ methyhpyrimidine by elemental analyses and. of product having & melting point of about 115 1
abomt | .- -NMR‘spec_:tzum. T T 355°C. - (dec.) and identified by jts ]NMR -
enyl- 115 AR - . ... Spectrum as 2'- methy] - 4,6 - dihydroxy - -
alysis e . . - .. - - EXAMPLE 1§ Py I (mphmyhnethyl)pyrimidine.' B . -
oo 5 a-(4- Fluorophenyl) - « - phenyl - .- A mixtre of 12°g. of 2 - methyl 7 4,6 - .1 - -
ST I | o 5 - pyrimidinemethanol - dihydroxy - 5 . ‘(diphenylmethyl)pyr'inﬁdine 120 -
A S . To 300 ml. of anhydrous ether maintained. and' 300 ml. of phosphorous -oxychloride was
cyl)- -} . In an atmosphere of dry nitrogen gas in a- refluxed for about one hour. The reaction = R
S 120 | suitably equipped 3-neck round-bottom reac- - product mixture was concentrated at.reduced ST
oyl - 60 tion flask cooled to ~118°C. by an salcohol- pressure to remove excess phosphorous oxy- * -+ .
S} . liquid nitrogen cooling bath, were added 170 chloride, poured into 4 mixture of crushed 125 . -
46-" - ~ml (03 mole) of a 15 percent solution of dce and water, and extricted several times - -

57) MURIETUN S lmt_yl'-lithium m hexane, Cooling and stirring * with ethyl ether. The ether extracts were L
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