PATENT SPECI FI CATI ON (11) 1473 990 (21) Application No. 43822/75 (22)

Filed 24 Oct. 1975 (31) Convention Application No. 14313/ 74

(19) (32) Filed 25 Ot 1074 in.(33) Switzerland (CH) (44) Conplete

Speci fication published 18 May 1977 (51)=INT-CL[err] CO7D 239/24; CO9K

3/ 34/ 1 COrC 47/ 26, 63/52, 69/96, 121/00, 123/00 (52) Index at acceptance C2C

1600 1601 200 20Y 215 220 226 227 22Y 246, 248:250 252 25Y 270 271 28% 292
8

29X 29Y 305 30Y 313 316 31Y 320.326°328 337 339 342 34Y 350 351 35 360
362 364 366 367 368 36Y 376° 37X 387 389 400 401 40Y 43X 440 47X 4 8 490
573 574579 623 624 625 628 62X 62Y 634 658 65X 662 666 668 66X 672 676 678

67x 687.699 7RATENY SPECIRIGAFIONV V8 MWD IW%%%

12 (54 k PYR| M.DI .571) 1: A ROCHE &
AKTI Ee ‘N%HY edwg &'1’ NG 1t é&{)“ﬁ?“@m"% Grené%c A

Switz |nvent|on for whi

pat ent afp J -and the nmethod by which . r f or med,
to be Ntm@&ﬁgﬁegﬁ%ﬁm ubfkngd k%i fol | owing IR <

5.The. B 5/ 4/ RO 7 28 Y3) 5] @B/ébes
the” |nvvqnt|on I'S Con@enna /wt phenyl - pyri'm di nes,
nuf act ur@z)tﬁgéxegfaccegﬁa@g Ic mxtures for electro- opt|
C nt ai ni ng_ sane2@ngkoo 1601206 26Y L5 230126 PP RAORIIA0 Sai ONETF B
ﬁ Lavention is al sx52esMer2TedsoRsRi29X 9 30380033 cal  appa
tai ning said phermw-mrszmads 1385 .339. B2 Bae 35beasyl3spyri mi dines provided by
the present inventi 358 hGOvI62t364 36606l 368 BaY BREMBIXAI87fIBY Ul a [err] wherein one
of the synbols R[errﬂ)odﬂﬁweiﬂX]MﬁeﬁKeﬁn‘lss D578 yMo group and t he ot her
represents a strai g9 &axi624 §25§38 1638 APRP63 t o 9 carbon atons, a
strai ght- 15 chai n 986 1668 66368 676 7&6 B8%.699 {78Y F6t ar bon at onms or . a
strai ght -chain al kaﬁé |78 /9 %E‘V\Ecﬁﬁ EPnKNgMB MC MR ar hon - at oms.  The
phenyl - pyri mi dines ¥R b @erel nbef or e @Lpﬂesﬁét‘rphl ly val uabl e as
conponents of F‘P&u?%l crystal m Xt ure for-the nost part, ,
t henmsel ves 20 - possesq/:?"}»gw d-crysgtalli ne propertles and, in
particular; nematic prope ti e64) BYBH\MNESJe/nyI pyri.m di nes possess,
i nter allaave h| |t|ve { sotropy.of ‘th °Ctl’IC constants
([err] >[er % Eﬁfé eﬁﬁ?&b E&be%bthe,
-1 ongi t udi nal d@Kér@b ecl héﬁﬁ ﬁg €oraWh u&w nted @] ectric

' _st ant per us, e aek e blyl«hicdmn) to &Epetformed to bk paxaml yadesaribed ini el d, t he
-

the dplloming ﬂ‘“f“tUI e t herrs ‘_é& gt ause [6rr] >
wth& Péﬁ‘m egyl- S%:'ﬁ”g i e with
ongi t teaa, ne&iﬁﬁ&)mitﬁt’e@- leckrd-op s Qo temtngcsame a& effect i's

nt er atocess fmn titeh produdtion aaftsaxdnnmrwsmntumb%dmemne@ llses and- | i quid

AR 51 R S T S L PR

estlng appllcatlon of the dielectric 30 field orientation exists in
ation cell discovered by VY Sgha nd W F@éfrlch [Applled PhySICS
18, (1971)] as well as |n el | desCribed in

-wherein one of the symbols R; and R, represents the cyano group. and the other
represents a straight-chain alkyl group containing 3 to 9 carbon atoms, a straight- - 15
chain alkoxy group containing 2 to 9 carbon atoms or a straight-chain alkanoyloxy
grou};_ containing 2 to 9-carbon atoms. '

he phenyl-pyrimidines of formula I hereinbefore ‘are especially valuable as
components of liquid crystalline mixtures and, for -the most part, themselves _

e .20 possess liquid crystalline properties and, in partlcular, nematic propertiés. The 20

} ' ) -present phenyl-pyrimidines possess, inter alia,-a very high positive anisotropy of

the dielectric constants (& > ., ¢, signifying the dielectric constant along the
longitudinal axis of the molecule and g signifying the dlelectnc con§tant per-
. pendicular thereto).
25 In an electric field, the dphenyl-pynmldmes of formula I orientate themselves 25
(because ¢, > g ‘) with the irection of their largest dielectric constant (1 e. with o
thelr longitudinal axes) parallel to the field direction. This effect is used, inter alia,
in the interaction between embedded molecules and liquid crystalline ‘molecules
--guest-host interaction) described by J. H, Heilmeier and L. A. Zanoni [Applied
hysics Letters 13, 91 (1968)]. A further interesting application of the dielectric 30
field orientation exists in the rotation cell discovered by M. Schadt and W.
Helfrich [Applied Physics Letters 18, (1971)] as well as in the Kerr cell described in-
Molecular Crystals and Liquid Crystals 17 355 (1972).
The electro-optical rotation cell is essentially a condenser havmg transparent

-
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Mol ecul ar Crystals and Liquid Crystals 17 355 (1972). The el ectro-optical
rotation cell is essentially a condenser having transparent 2
1,473,990 2 el ectrodes whose

dielectric is formed froma nematic ssbstance with [err] > [err]. The
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al koxy group containing -2 to.9.carhon gtons or- a strai ght-chain al kanoyl oxy
group containing 2 to.9- carbon & B)-3 d\,hg othemnnepresents t he

am nocar bonyl “gr oup, 30 - Sor T U=
30 (b) for t\hﬁ‘eraﬁ-'kuf‘e@f’\etsélﬁsea s@rfargmgmlalkgygrom cghtgﬁﬂchggftoé 941'93” a%oms wher ei n
Rerr] .. a straight-chain alkoxy. group containing.2 to-9 carbon atoms or a. straight-chain ;
alkanoyloxy group containing-2 to 9 carbon atoms and Y represents a halogen
40 atom or an arylsulphonyloxy-group, ' : : 40
% with: copper a cyamde or sodium cyamde : R

or
(c) for the. manufacture of phenyl pynmldmes of formula I wherem R,
B . represents the.cyano. group.and R, represents a straight-chain. alkyl group
“ 45 containing 3 to0.9 .carbon. atoms, a straight-chain alkoxy group containing 2 to 9 45
carbon atoms or-a straight-chain alkanoyloxy group contammg 2 to 9 carbon
atoms, dehydratmg a compound of the general formula : :

, e [ Y — ' L
m—~=Hc \>—Rs- avy -
wherein R has the sxgmf‘icance given. earlier, |

50 or - L L &
(d) for the manufacture of phenyl-pynmldmes of formula I wherem R, .50



represents the cyano group and R err] represents a straight-chain alkyl
group contai ni ng 3 to 9 carbon atons, a strar ght chai n al koxy group

cont a ni_ng S 2 .
contai-ni ng 2 to 9 car bon 35 at ons, reactl ng a corrpound of the gener al

formul a 35 [err] wherein Rerr] represents a
strai ght-chain al kyl group containin 0 9 carbon atons, a straight-chain -
al koxy group containing 2 to 9 carbon ms or.a straight-chain. al kanoyl oxy

group containjng 2 to 9 carbon atons a epresents a haI egen 40
at om or an-a-ri,r-l—s-u-l—phenyl-eeey—g-peua qd";{gJo

40 with copper (r resgmma simght-clmm:hlkyrlrgmymmmnmg)s to(ﬂ:t)arﬁooratdrﬂsea smigﬂf-act ur?/of
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and Rlerr] repr e%ﬂfgeé { nat %r w ﬁ‘e YT Qi n L‘Sr‘“’t 0
C

9 carbon atons, a stralg t

dehydrating a conpound of the gener% @ err] whexw®in R err] has ghe
significance given earlier, or (d) o

pyri m-dines of fornul a- wherein

1,473, 990 wherein R, rep resents a strai t-cham alkyl gro ;l aﬁﬁ pﬁ%tog %ta%é - Ch ai n

a.straight-c a1 containing 2 to of ator l‘l[ls or ¢ i
al kyl group cont Sithaitin sloup Sokauip s b0 on 4 Xy group
containing 2 to ®rcarbon atoms or a stral ht - char n’ aI kanoyl oxy group :
containingl® to 9 c@® ?f the t f”& é’hf yl-pysimi fsfoml;élad whesein F
reductively dehafjRBs y & &'ﬂgtoq% % AR
Rierr] represent groapsbxftéma an&lRQibereﬁéhﬂx ﬁé i
atons, a strai ghtwotnawnda:lflﬂmqeng'abﬁopmdmnt aining 2.to 9 car bon atoms. or a
strai ght chai n al kanoyl oxy group contai: |n4g]«2nto 9. car bon atons, or 10
(e) for thes manufacture of phenyl - pyX ¢hes of for - V\lnerer n R erg]
10 represents a straight-chain al kyl ¢ ntaining 3'to 9 .carbon atons,
a straight- chaln aIk roup gontainin to 9 carbon atons or a
strai ght-chain af] %ﬂg mﬁfﬁﬁﬁémgﬁﬁgd%&g{ ReRygat oms and Rlerr]
represents the Cy m(ﬁk&bﬁbct 6fQRE probé _ fétmulaT€ isGRARAALd. frasnul a. 15
[err . -dehydration can b& cmed outusijgcsny aternt sucbasgi ven20 '
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aln aI Ko y roup ontar ni ng 2to 9 45 carbon A
atons or a straight-chain al kanoyl oxy group. ¢ nt ai ni ng 2 to 9 carbon atons, .

tacture of phenyl =

hydroxyrret hyl eneh gah FochtB6n. EPdre 50 such corrpound
of formula Il i sadsdindr &etatk, pyidi paflangne. The dblwdrmbn rcadhom*.veusr ng any
sui tabl e dehydraPlF‘h Wﬁé‘f{?d °fang:8. 438 ebq%epre { ﬁ 2
phosphor us *pent Oiﬂ%ev S et tﬁ#‘,é A iAyrstion ot atbs (AR The 2
dehydration can be maarnbth ormeafbcesa,earéommf@oﬁﬁlwm rGdRdwRE a2 .
hydr ocar bon or o Fﬁo wpneeommmquesl@me of a

base such sodF‘ti; ﬁg@tﬁﬁ&% lﬁ ﬁf i’gg Pgr ly@t‘?alg{)%:?ﬁﬁi éﬂ};drat ign
can, however, b of Blc bt nbtrl: elasaisarnt cary&t The .
dehydrati on may oﬂihenc pressuaeramd aaanpmturertetweeﬁ repm t nae amdathef ‘t he

nm xtjure. The pre ‘t“g@&!ﬁ In the compoupd of fi Yisprefabgeous to

A
carry out ghe deﬁy%}ﬁim‘h‘ﬁ?xﬁ:ﬁ; aﬁﬁp"ﬁ'fa&ss a%aﬁaae%ffdrauawtsm%ﬁ RsBECt Ofythe
] |

process, a conpoUhis dehydiaio ivichiently cardal eut wirighacetip prltydfide) or:yvam de. or :
sodi um cyani de. #Hiydro wg iumpeetate lesh?%rﬁcé}ﬁ‘#c ﬁmqhm gnmrmayype carried
; out at the reflux temperature of the mixtur e pressure 18 not critical; it is
advantageous, however, to carry out the dehydratron at atmos; iphenc pressure. - .
i 40 In yet another as (Fect of the process, a compound of formula V is reductively 40
: dehalogenated. This ehalogenatlon is advantageously carriéd out using ziric dust - ,
in a mixture of dioxane and water. The dehalogenation preferably takes place at -
the reflux temperature of the dehalogenation mixture. The pressure is not critical;
it 'is advantageous, however, to carry out the dehalogenatron at atmosphenc' .
45 pressure. 45
' -In still further aspect of the process, a compound of formula’ VI 1s reacted with
an alkali salt of acetalised hydroxymethylene-cyanacetaldehyde. Ari- aqueous -
solution of the compound of formula VI may be used and, after reaction,. the
mixture may be made shghtly acidic: The mixture may then be evaporated -and the .-
50 residue treated with acetic anhydride. The reaction 1sr§referably carried out at a S0
temperature between room temperature and 100°C € pressure is not critical; -
atmospheric pressure is preferred.
The preparation of the starting materrals of formulae I, 11, IV, V and VI, in
: which one of the symbols R, and R, or R, and R, represents a strarght-cham alkyl :
55 group containing 3 to 9 carbon atoms, is-illustrated in Formula Schemes A'to E . 55
hereinafter. In these Formula Schemes, the term “alkyl” represents a straight- -
chain alkyl group contammg 3 to 9 carbon atoms.
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an inert organic solvent such as ethylene glycol, tetrahydrofuran,
di nmet hyl - 30 formam de, dinethyl sul phoxide, pyridine or acetonitrile.
The tenperature and 30 pressure of the reaction are not critical; it is

‘expedient to carry out the reaction .at. .at.npspheric pressure and at a
tenperature between room tenperature and t he refl ux terrperature of the

m xture. In the conpound of formula I}, Y is prefer i
especially brom ne. 35 " .In a further aspect the i
conmpound of formula IV.is déhydrated. 35 This dehy ion i convenr entIy

carrrer) ogit using acetic anhydride 10473‘99(1 h-anhydrous sodi um acet atge in

gl aci a X
terrper?e of the nixture. TheFr?F‘E a3F¥MeAnot critical: it is

advant &geous, however, to carryoo t hewGghydr ati on. at at nospheric :
pressure. 40 - In yet @ne @ Z5pect rofual by 0Cess, a conpound of
formula V is reductively 40 dehalMsdenated. Thi s dehal ogenation -i's
advant ageously carri ed out using c dust in a mxture of dioxane and

wat er. The. dehal ogenati on preferalpl y\takes pI ace at the reflux terrper ature
of the dehal ogenati on m ure. The pressure is not critical; it-

advant ageous, however, i dehél,sgge@,ﬂmypn at at m)spherr c 45
pressure. | . CoMg0-CH 45 In still further
aspect of. the process, a conpouhd of fo mul aagl,ll,_,_rs reacted with an al kali
salt of acetalised hydroxynet hyl ene-cyangcet erwhyde. An aqueous sol ution
of the conpound of fornula WV y.- be used and, after reaction, the mxture
may be made slightly acidic. 7The mxture gay t hen evapor at ed and the 50

residue treated with acetic hydri de. Th w |s preferably carried
out at a 50 tenperature bet room OO[err]C The
ric pressure |s referred The

pressure is not criticag;
preparation of the stRaM'?ng mat eri &’s of forrrulaell 11, 1V, Vand VI, in
whi ch one of the synbols or Rerr]. and R[err] represents a
strai ght-chain al kyl 55 i ni ng 32}"8‘:'39 carbon atons, is
illustrated in Formula Sclfenes A to E herei RAFPer. In these Formil a
Schenmes, the term"al kyl" represents a straight- chain al kyI group
containing 3 to 9 carbon atoms 1,473, 990 : r
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L’\



Forrmul a Schene D [err] 1,473,990 9 The
physi cal properties of sone of the phenyl-pyrimdines of formula | are

given in the following Table: Rerr] Rerr] _Melting

poi nt d eari ng poi nt CN. n- Pent yl 69.4- 70.8[err]C
(51.9[err]Q* CN n- Hexyl : 53.5- 54.5[err]C
(35.5[err]-36. 5[err]C)* - n- Hept yl 44.2[err] -

44 . 7[err]C - 50. 1[err] 50.4[err] @ . n- Cet'yl 66. 1-
66.8[err] C (47.1[err]O* n-Pro CN .
125.9-126.0[ érr] C (-106. 4] err] O) * 1,4731490.y| CN ' 6,
108. 6-109.5[err|C . (101. 5[ err] E CN -
96.0[err]- 96.2[err]C 1009. O[F(a ‘1%58&&%xyl CN _ N
86.3- 87.8[err]C  102.6[err]-103.2(a)n Heptyl  ON o

96. 3C 109. O[ err] C(b) . Et hosy- o CN 152. 6- 153. 0C..
(149. 70 * n- Propoxy CN 146:. 2- 146. 6[err] C : .
(137.0[err] ©* n-Butoxy. CN l nuacddP. 1 err]-120.0[err] C

139. 3[err] C n- Pentyl oxy CN . 2vQ3. O[err] -98.1[err]C B =
133.2[err] C(c) n-Hexyloxy  CN . 93.5[err]- 93.8[err]C- '
134.0[err] C(d) n- Heptyl oxy’  'CN /mqpu_ 102. 4[err]C .
129.5[err]C([err]) * nonotropic cl ew.' g pad’nt (a) smectvmyup to

101.3[err] C.(b) whole liquid crystallinefangg. is smectic (c) smectic up to

102. 1[err]C (d) smectic up to.121.2[err]C (e) smectic up to 126.9[err]C The ,
phenyl - pyri m di nes of formula | can™setsssebei=probcle),f or m of m xtures 5

with one another, mxtures which cor#&¥gond to a eutectic being especially

5 preferred. The phenyl-pyrimdines of fornula | ‘are preferably used in the
formof mxtures with other nematic or non-nenptd c substances such as, for
exanpl e, w th conmpounds of the genggal 5_&
[err] wherein Rlerr] represents a strai a?"RyI group cont ai ni ng 2
to 8 carbon atons, a straight-chain al koxy group containing 4 to 7 carbon
atons, a straight-chain al kanoyl oxy gro qugnt aining 2 to 8 carbon atons or
a straight-chain al kyl- carbonate group c;?g),r;y,:al ning 2 to 11 carbon atons, .15
or with conmpounds of the general f-ornul _

15 [err] wherein Rlerr] represents.a straight-chain alkyl group containing

4 to 7 carbon atons or .a straight-chai. Iky,J ar bonate group contai ni ng 2
to 11 carbon atoms, or with corrpouhrd ‘formul a 10 - -
1,473,990 wherein Z represents the
cyano group, a straight- chai n aI kyl gro p cqmlyggng 1to.
I 2)sotty; ) -o.
3) Ny

._{\tm—< >-—< \N}oome ()

%,



9 carbon atons, a straight-chain al koxy group containing 1 to 9 carbon
atons or a straight-chain al kanoyl oxy group containing 1 to 10 carbon atons
and Rlerr] 5 represents a straight-chain alkyl group containing 4 to 8

carbon atons, a straight- 5 chain al koxy group containing 5 to 8 carbon
atons, a straight-chain al kanoyl oxy group containing 2 to 8 carbon atons or
a straight-chain al kyl carbonate group contai.nijng 3 to 11 cafbon atons, or
wi th conpounds of the general fornula 10 [err] wherein R represents a
strai ght-chain al kyl group (e.g. the n-pentyl, n-hexyl or ‘heptyl group),
a straight-ghdin al koxy group (e.g. thelnﬂpéﬂlyloxy, n- hexyl oxy or n- 7
hept yl oxy gnnup) a straight-chain af ¥¥e @rOup containing 4 to 9
carbon atons a straight-chain al kyl car onate group containing 4 to 11.
carbon. at Oms, 15 - or with trans-cinnanmc acid esters of the general
formul a : 15 [err] whereipn r 14" ™epresents a straight-chain
al kyl group containing 1 to 8 carbon atdﬁ££>3%m j th conmpounds of the
general formula [err] 20 wherein Rlerr] and R err] each represent a
strai ght-chain al kyl' group contai ni ng-1Mos1 20 %qr bon. atoms, a.

strai ght-chain al koxy group containing %0 10 car bgh*#tons, a

strai ght - chai n al kanoyl oxy grgup containing -t t8%9 car bon .atonms or a

strai ght- chain al kyl carbonat ¢ grouff*tfe®ining 2 to 11 carbon atonms and
Rlerr] represents a chlorine ¢r brom ne atonror a nethyl, acetyl or

met hoxycar bonyl group 25 : The, co \f fornula VIl in which
Rlerr] represents a straight-¢hain é?ﬁVT f¥at e grdU#Ocontarnrng 2
to 11 carbon atons are novel and can be prepared by condensing a conpound
of the general formula [err] -Wherein R [err] represents a straight- charn

al kyl carbonate group containipg 2 to 11 30 car bon  at ons,

30 with p-aminobenzonitrile. [The gpnpounds of fornula I X in whrch Rl err]
represents a straight-chain a| kyksdear bon p containing 2 to 11
carbon atons are novel and can be" prepHt ~hdensi ng a conpound of

the general fornula [err]. wherein R [err] represents a straight-chain-

al kyl carbonate group containing 2 to 11 carbpn atonms, wth ‘

p- cyanobenzal dehyde. The conpounds of fornuIE X.in which Rerr] represents
a straight-chain 40 al kyl car.bonate group containing 3 to 11 carbon
atons and Z represents the cyano 40 group are novel and can be prepared by
reactihg a conpound of the general forml S . :
1,473,990 Ts0 ] Q

(XV1) wherein R [err], represents a“% rai di di n al kyl car bonat e group .
contaiming 3 to 11 car bon atonms, W th o-hydroxybenzonitrile. 5 The
conpounds of formula Xl in whrch Rlerr] represents.a straight-chain

al kanoyl oxy group contalnlng 4 to 9 carbon atons or ‘a straight-chain alkyl -
car bonate group containi.ng 4 to 11 carbon atons - are novel and can be
prepared by : :

"r"‘r . (lIb)

K



reacting a conmpound of the general fornula R [err] COC

(Xvil) 10 wherein R [err] represents a straight-chain al kyl group
containing 3 tao 8 carbon atons or 10 a straight-chain al koxy group
containing 3 to 10 carbon atons, w th 4'-cyano-4-hydroxy-biphenyl. The
trans-cinnam c acid esters of fornula XII are novel and can be prepared by
reacting a conpound of the general formula. [err] wherein Rlerr] has the

signi ficance giveh egrliey> with p-hydroxybenzonitrile. The

phenyl - pyrlnldlnes o] la | can be present in nemat’ic .m xures f.or o
el ectr I ' , . io or, as already nmenti®ked, can
even be 20 used i ndi vi dual Eyrniuis Se@E i form for el ectra- optcal - “
pur poses. The proportion of a 20 phenyl pyrimdine of fornmula IN{ R a
nematic m xture wusually i es, &t between 5 and 95 wei.ght per
cent and preferably at betme wei ght per cent. The follomnng*

m xtures are especially preferred: NHp 5 n- Pentyl - 2 - (4 =
-cyanophenyl) - pyrimidine and 5- n - hexyl ax 2 (4 - cyano 25
phenyl)-pyrimdine in a nolar r lof 1:1; 4l poi nt 38 5 -40. 5[err]C
clearing point 43 C. 5-- n - Pentyl 2 -gfgb-aiCyanophenyl ) --. pyrimdine, p -

n - hexyl benzoic acid p' -cyanophenyl ester and p-n- octylben20|c acid *

p' - cyanophenyl ester in a nDIar atio of 1:1:1; neltiing point
'15-18C; clearing point 52. 3| ;QPA 30 5 -n- :Hexyl. - 2 -
(4-cyanophenyl) - pyr|n1d|ne ex l?mc aci d p'-cyanophenyl esteer

and p-n- octylbenzorc acid p* -cyanophen ester in a molar ratio of 1:1:1;
mel ting point 14-17C; clearing point 52uglerr]C. 5 - n - Pentyl -2 - (4 -
cyanophenyl) - pyrimdine, p - n - he ylben20|c acid 35 P :
- cyanophenyl ester and p-n-octyl benzoic acid p'-cyanophenyl ester in a
nmolar 35 ratio of 1:1:1; nelting w-\pp, . 7C, clearing p0|nt 55.5C. 5 -n-
Pentyl - 2 - (4,“;-*"“‘*yanophenyl )‘°‘°’2 \di ”‘YH -n - heptyl - 4 - cyanobi -
phenyl and 4'-n-pentyl -4-cyanobi phenyl- n a molar ratio of 1 1:1; nmelting

point 20[err]C, clearing point 42. 3C 4 5--n- Hexyl- 2 - (4 -
cyanophenyl) - pyrimdine, 4 - n - - 4 -cyanobi - 40 phenyl and

4' -n-pentyl - 4- cyanobi phenyl in a nDIar ratlo of 1:1:1; nelting point
19[err]-21[err]C, clearing point 3’ '0 -n- Pentyl - 2-(4 -

cyanophenyl ) - pyri m di ne, and 59%% (et cyanophenyl) pyrlnldlne |n a
nolar ratio of 1: 1 neltlng poi nt -29 Iear- i ng p0|nt

49. 2[err] C < ' 45
5 - n - Heptyl 2 - (4 -cyanophenyl)l ﬁ??%?ﬁ(m ne, p-.n- hexanoyloxy -
benzoi ¢ aci d p--ethoxyphenyl ester, n- hexyl benzoi ¢ aci d- p' - cyanophenyl”

ester and p-n- octyl benzoic aC|d p -cyanophenyl ester in a nolar ratio of -

1:1:1:; nelting point 20[err \earing point 52.2[err]C 50
5-n- Heptyl - 2 - (4 - cy f“i"’i‘ndl ne, M n - hexyl benzoic
acid 50 p-cyanophenyl ester, p n- octyloen20|c acid p'-cyanophenyl ester -
and net hyl - hydroqui none dl(p n- butyl benzoate) in a nolar ratio of 1:1:1:1;

nelting'point 5- n - Pentyl - 2Forn{ulk-SchymaeBphenyl) - pyrinidine, 5 - n -

heptyl - (4 - cyano- 55 phenyl) p d|ne and p-n-heptyl benzoic acid
p' -cyanophenyl -ester in a nnﬁag 1 1; melting poi nt- 25- 28C; -
clearing point 54.3C. 5-n - nt (4 - cyanophenyl) pyirmdine, 5 -

n- heptyl - 2 - ( 4 - cyano- phenyl)- pyrlnldlne p- n- hept yl benzoic acid
p -cyanophenyl ester and p-n-. "\qm : _

éznsooc/



12

12 hexanoyl oxybenozic acid p'-ethoxyphenyl
1:1:1:1; nelting point 14-15C, ,clearing point 55 7C 5 -

1,473,990

ester

in a nol ar
n_

(4 - cyanophen
phenyl )-pyrim

yl) -pyrimdine, 5 -
dine and 4'-n-heptyl

n -

pentyl -
cyanobi phenyl

mel ting point 14C, clearing point 43.8C

'5 In the follow ng preferred m xtures perce_ntage's
31. 6% of 4'
and 5 0% of 5-cyano-2-(4-n- butyI oxyphg@yd) pyr| md

63. 4% of 4'-n-

pent.yl - 4- cyanobi phenyl ,

2_
in a nolar

rati o of
Heptyl -
(4 - cyano-

ratio of 1:1:1;

2 -

% basi s

on a nol
eptyl - 4cyanobi phenyl

e; nelti ng p0|9nt

<0[ eNFE—Tte=

-n-pefnty-4-¢
50%@

@ 5- cﬁwno- z?}

iy UI—II[ 42 f clT] -3

- N- peﬁty

P°“§1 °fa%nefr of he ?ﬂehﬂwwﬂmy affopmyin bty
phenyl ) - pyrl m di ne;

63495 0of

rrel ting point

9. 5% of 5-cygn

0-

= (4-n-jpentyl oxyp enl) pyrl m di je an

‘5. 3% of

.10 and
<OC cl ear -

and 5. 0% of : ¥ 8 Py
el ti ng- poi nf=<0[ urrlcl 1s M -HM"'E}I‘Y& ““qg- Elamqm),n} allerr] C. 60. 0%
- of 4'-n-pent §N4- cyanotfiphen} , 3 L 06945 10:8°G,. lept y(ISI-a"Q’S/anotl phenyl and
1Q0% of 5-cy 2- (4-n-lpg phen I) 61 I}]‘g&,d’le —'39.5 i nt} <3[err] C
cl ear- 63. 49 g\‘q 4' - n- pgn R\eﬁ{wzl cyanobi p%enyl 6{3}‘%% 9
4 -n- heptyl - Cﬂyanobl p em;téptﬂo aﬁa°-54_®.9/8(bf 7 50.1°-50.4°C _
52 cyano- 2- (4 but yl phen pyri midi ne; ,n L g {poi 3 err]¢, clearing
' 20 poi nt 40. 63 4% '}/'é.g thC pentyl %g'}cgggggpreny?h ‘%)[*6% of .
~4' -n-heptyl - n@y@p\pbl p | and 5}0%268°-126.0°C , (106 4°C)*
5% cyano- 2- (4} n- hexyl phanyl) - pyri mj{di ne; nelti poi cl gari-ng poi nt
40.9-41. 1C. puButy Y29% of 4'|- nMOB&RTYYPS 25‘ ylamo "bﬁe yI 48. 6% of
4' - n- heptyl - n@mppbl pl eclfwl 25 9. 5% @b-96.2°C | . 109 0°C" S
5-cyano- 2- (4{n-pentyl p nyI) pyrim di ne .and 4. 7% of 5-cyano-2(4-n-hexyl -
phenyl ) - pyri fhdiené; nelt¥hg. poi nt <3@6,38'|'é&|8 Phg p%ﬂzrft—li"?z err] 48. 1C.
56. 8% of 4' - Hn_@lg yl -4- nobi phenRyl , o of 4'-n-{4epsam- 4- dyanobi phenyl ,

5- cyano- 2- (4 EthoS0 Chexyl phe ylyﬂpthmm ne; ms(1‘t9|v7ﬁ§)*p0| nt <3[ err] G
clearing poi fat 50.0[errf 05[err] 40/

4' -n-pentyl - $EEFENDi pt 27. 0% %63 —1464 eptyl -4 cyanoljl phdnyl, 5.0% of
5- cyano- 2- (41 aBatsky.| ph rqﬂ:) pyri mi dlIlG.l"QlZ@%@f 5- cyanass: (4- r-pentyl.-'

" phenyl ) - pyri fn di ne and 0% of 5- dyano- 2- :4-'n- hgxyp | pyr| m di ne;

: rrel ting poin “‘é’S'["éW’] C Neari ng Qoi 118050 98126, 7[er13?é(§g - 54.0% of
4' -n-pentyl - 455X AIGHI |, 27.0% ofg34o= @3_Ige¢)tyl' -@,y@mﬂ)l phgnyl, 35 5.0%
of 5-cyano-2{(4-n- butyI phenyl )-- pyi m dine,- 5. 0% 2 0-2-( 4- n- hexyl -
phenyl) - pyr i firdfieptelonnd (W% of - 5cyan¥2#°€4-n- | ent \1I2$§\f‘3 enyl]) - pyri m di ne;
rrel t- ing p0| oﬁ&{o@fcrdleﬁ;mgb«ﬁmﬂ ng point 52.4-53.0C. . 49.5%:of, .

'-n-pentyl - ti ?fé‘@ C 13, 5% of 4. -n- hept yl - 4- cyanobi phenyl , 40

_11 7% of 4' - ng gﬁgo}ﬁ'c g‘ﬁéﬁ’ig‘bhse%f ' 15.8% of ‘4'-n-octyl oxy- 4- cyanobi -

- 40 phenyl, ,5 mﬁécn -uﬁy(ﬂlm- 2¢(4-n-pentyl phenyl) - pyri ni-di ne. and 5. 0% of
5- cyano- 2- {9} sijestip lup %o/ FR6eNIG ) - pyrl m di ne,

nel ting point-<3C clearing

" point 61.1- 53 4% of 4' -n-pentyl -4-cyanobi phenyl 26. 6% of

4' - n-heptyl - 4- Cy‘wpﬁhnplhfyﬁyﬁdmeﬂﬁf formula. 10€4ntfe used in the form of mixtures -
" 5- cyanos2- ( 4withpangt anothies nryixt,mrvywmm @pmespord, o Gﬂtestl%wmﬂmlﬂlyn hexyl - 45
“phenyl ) - _pyr P! Bhenyt Qibuling EAAET ke Bre m,maqme il o1 di ne and

5. 0% of 5- Cy«%{iﬁu s ndQMlSstdiib Istih; as,TE arﬁge,pmhnt <3lerr]C

cl earing poi nomﬁ&ndsa‘ékhé)@:neﬂ@fm_b

“p-[(p-n-pr opyl benzyl i dene) ami no] -'enzbm tpi] e, 32 8% of [(p n- 50
bdt yl bagzyl i dene) ani nol - benzom =i @ ' (VIII)
p-[ (p-n-hexyl benzyl i dene) ani no] - O benzewitrile, 1.3% of -

f(yl gx’oup cont{a.mmg 25 to% carbon atoms
ing 4 to 7 carbon atoms, a sttalght-cham

en
b
lﬁ‘&é %* i |
@i dachon utéifté Of a straight-chain alkyl-

%@ﬂaﬁﬁm 0% of 5-cyano- 2- (4-n- heptyl
‘f"ﬁfa ’[“ElPr] G, .clearing point

ol il Yo

wherein R, represents a straight-chain alkyl group containing 4 to 7 carbon atoms
or a straight-chain alkylcarbonate group containing 2 to 11 carbon atoms,
or with compounds of the general formula

Ay éﬁ%ﬁg&;‘i&iﬁ

" 5-cyano- 2- 4alltgmmixy’g
' 5- cyano 2- (40#
“phenyl Y2 pyri AT ¥FRES mlg‘é’l"g?‘t

67. 6[err]--67 7[err]C :
. : (IX)



55 The follow ng Exanples illustrate the process provided by the present
55 1.9 g of 4-(5-n-heptyl pyrimd-2-yl)-benzoic acid am de are held at
reflux for 80 60 mnutes in a mxture of 40 Ml of ethylene chloride and

0.63 m of phosphorus 60 oxychloride while stirring. The nixture, diluted
with ether, is washed with 2-N sodi um hydroxi de and then with water until
neutral . The organi c phase is dried over sodium sul phate and evaporated to

give 1.9 g of 5-n-heptyl - anophenyl ) -pyrim di ne which are distilled
in a high vacuum rreltlng poi 5 44.2--44. 7[err] C, clearing point

50.1[err]---9@ 4[err]C_ 13 - 1,473,990 1.473 99010\)
13 The starting material is prepared_ as fol l gus: 0. 07 nol of ~ :

2-n- hept yl - mal ono-t et raet hyl acet akg @ : dots .--'235'm of et h&¥bl WLth
0.14 nol of water and 2 drops of cont®ftrated==ul phuric acid at 50[er

under nitrogen f Qedem f'%[‘e'ientﬂﬁe éﬁtﬂg Q‘dirmﬁl‘h@hiﬂt Mkl lgfoup dbitathiggliw t h-

ether, wth ageu@uarbon atomsSdstha: goqnéqntmmgltbhearhon ctmnsora .
2-hept yl - rral onal d@‘hlght-izeﬂledﬂk:@dy -COH'B"I ‘b’ea &d frong
the neutral 32-n- @ﬁﬁﬁz{‘ % oo ;EIE <
4- am di no- benzoi r&l@ldﬁ ﬁﬁg Ed’r bﬁﬁ tlr ght-cﬁkuﬂ- alk'ﬂbarbtfnate group

2-n-heptyl - 3- et hc»ytammdltellrh carbdn @toid, nol of . sodi um ethylate in 100 nl of .,
net hanol i s stir rAEQVit8\FOPRPENEE "%ﬁh""rgﬁ'i‘ﬁﬁ‘}t‘é"ﬁ’p'@rature under ni trogen.. After t he
10 . usual working- up and separationsiQto "SI ¢ and acidic fraction -
there is.odfai-ned 10 4-(5-n-heptyl fyr @ Y benzoi ¢ acid. @‘thyl este‘t
and 4- (5-n-heptyl pyrinid-2-yl)- benzoi acidT A 4.4 g of

4- (5- n- hept yl pyr.iwhefin’R.y tep reb&ﬂ?ﬁlﬂgﬂﬁdhdn&ﬂchb@m@f(&grth@h-ﬁebjl\telfbxylmrso m of

met hanol / di chl or Mlam)-éﬁt@ ghtchai P\i-£- theaepentylasy, nl-m? XY 08ATONI a i n

1t 5 a Iabora oL 8 §tr t' %ﬁ:’%@g% o aﬁnﬂj‘ours
(pressure: 136 15 tmifaa eac stéﬁxrame eheval TV é to - dryness anfds

S O
t he poorly sol ullle am de .separat ed from t he unreact ed starti ng - mat erial.

There is obtalned4(5 n-' heptylp olc acid a@xﬁ ‘B. 239 :
of 4-(5-n-heptylpyri.nd-2- yI) benzo aC| and m of thionyl 20 -

chl oride are hel: d at fl ux i zene I sband t hen the
mxture is 20 € ‘?ﬁ; gé‘ﬁoﬁﬂmﬁf’? ?‘PWF&\/"O%‘:&Fe?PS?"mSThe |
resulting residue is | 0 . of dichi ororret Hane and:ammonia is
led into the solution at. roomtR'e t ok .There_is obtained in
an alnogt quantitative yield 4-" hprt yrijm )ﬁ) bed X8 acid - -
am de. .25 - I'n.an. anal ogous mann‘?er the Ol | owi ng' benzoi ¢ aci d am des
wer e preparZSe)d 25h 4- (5 n- butyI yr| md 2t ben20|lc auC| d tam deIt to o

4- (5-n- pentfl pyriYher ,ﬂ;i’ Ead” rfaig glkyl group con .m“‘g o .
4- (5-n octyl pyr i feg S0ep: %ﬁ:ﬂgzmmé& |

of 4-(5-n-butyl pydhmmaﬂryﬁarbb at Q’Bip)tcmtanﬁﬁy Thodicai® oﬂﬁtﬁ :
90 mi nut es |8 n a T§ wﬁf ﬁ?&g‘fﬂ m@hggmﬂm%g f zq '
phosphor us “dxychl ﬁtﬁm ‘9% 'he.r, -s"

washed with 2-N <@ cg; &e gbn JnnB A 'ﬁgwr%segrﬁgj R %’ The -

organi ¢ phase is dr| ed over SOdI um suI phate and evaporated to gi ve 11577 g
of 5-n-butyl-2-(4- .35 .. .. cyanophenyl - p§riNdesi. ne whi ch- are@iwtilled in a

hi gh vacuum nel{i-ng.poi: nt 235 60. 9- 61" 8\es r{C- Exanpl €-3.0:8 g of =~ -

4-(5-n- pent yl pyr IWHeFl»:h?-RZ'rl r&.@ﬂzQ'sﬁmﬁlﬁlcﬂmﬂmkg@aﬁﬁﬁt@ﬁbﬂa @Jnte{nﬁfx 2% f 1or 80
m nutes in aomxtdarbon(atonﬁ m - of . et Nyl ene. ¢hl.ori de_and .0:.35"

w1 it : .

p? ﬁsfhor us 4Oh d 20 ﬁ worlm%lasl% 1r "y I!ncﬂ R.Ie%?esents g gt;a?ght-c almuél {C‘i Wi t -h. oo

ethe I-S washe c\M‘bto t taining 2 to 11 carbon atoms are novel and can be prepared o
condensmg a compound of the general formula

s ._.'j_'é'ewzz.. R T

wherem R’, represents a stratght-cham alkylcarbonate group contammg 2 to 11
carbon atoms, . _
with p-cyanobenzaldehyde. B o e e
The compounds of formula X in whrch R.J represents ‘a stralght-cham : L
40 alkylcarbonate group containing 3 to 11 carbon atoms and Z represents the cyano 40 . .
%rouplare novel and can be prepared by reactmg a compound of" the general
ormula




sodi um hydroxi de and then wth water until neutral. The organic phase is
dried over sodium sul phate and evaporated to give 0.82 g of

5-n-pentyl-2-(4-cyano- phenyl)-pyrinidine which are distilled in a high
vacuum rreltr ng poi nt .69. 4- 70. 8[err]C clearing point 51.9[err]C. 45
Exanpl e 4. 45 15.58 g of

4- (5-n-hexyl pyrimd-2-yl)- benzoi ¢ aci d.anmi de are hel t reflux for 90
mnutes in a mxture of- 350-m of ethylene chloride, 5.58 M of
phospho“j oxychl oride while stirring. The nixturé, “diluted with ether, is

washed_y h 2-N sodium hydroxide and47889 with water until neutral If The
organi c- phase is dried 50 over so' m -sul phate and evaporated to give
14.6 g of ) 5 n- hexyl 2-(4- 50 cRm Yeropl ) - pyri m di ne (WMich are
distille a high vacuum nelti t 53554 5[err]C, clearing point

n:
35-5-36. 5[ er rygfo”“r g?@f{nFSr?gstmbaram alksécaﬁrowarswpagmmrngdm 110.1 mol of
2- a- hexyl - mal Qﬁ\pblh ,gsggm;u@,ggt al are stirred in 40 m" of -ethanol 55

with 0.25ml  of Tiet esmpatdsSofifopRsa Ol MOMKED R, fcBrlscidl PQH&:ER aghd at g
50Ferr] C undetlkanggloxy group) @nnthmmg148tmbunnbon Byonshark Xt ur e,

4 Bigaightich
diluted with. %"gg‘e?gr;% %q;}'ggeﬁg gp‘g%wem%m@ngermrmmu e acidic
2-hexy| mal ona uced & roduct can be separated from-the
neutral 2-n-hexyl.-3-et hoxy acrol ei nR',.&:@Cg of 4-met hyl i m @ihenzoi c- aci-d
met hyl Rﬁter eqeng hi ari. sus'e ded .. 150 nl_of  nethanol, are
treated at a\M’ r;lﬁer;g ; %ng‘?‘l ifige 3 tadgerbonasomgg or 60 10
| aboratory aumdc#'a:yamo-qaliya oheé atm) eres $of ni trogen and hel d at
70[err]C 1@ The trans-cinnamic acid esters of formula XII are novelaxﬂi?c&n sagrei,md 24 hours.

The crystalli e'da"é‘r‘%&lfei“l’?‘g‘dquI”E“eﬁeétfabﬁ"fmulmrashed Wi th:-hexane and dried at
40[err}C i-n vacuo (14 nm). There ar ot ai ned 72 g of 4-ani dino-benzoic

aci d anfde hydr ochl or| de 0..082 . A af-@¥ino- benzor@“ﬁg?d am de15
hydrochl ori de, sus |n a solutron of . 0.082 nol -.of - :

2-n- hexyl - 3-' 6“‘6 given ggglietof sodium 5 et hyI ate in 150 ni
of met-hanol , ar ﬂ‘hs¥li1£ﬂ§ﬁ

&h&'&h& ROed om tenperature. ‘The
precipitate (ﬁl!rtca'pm '%}ﬁmrdosbaﬂhla weir httrm?r%rgseﬁéaay% égm{gg chit vegpof ether is
1

filtere® of f rEa o qrbleﬁ?cqpml plamiesd’ﬂln clalmmoétarer T] Czo n a
vacuum dryi % 1X; H.%f ies, however, at :
4- (5- n- hexyl pent. m d-2-y enzo gﬁ%ﬁ’ at%atwggl @nd Japeight Pehoi rit

231. 6[err] 233. followmg mixtures are especlally preferred .. 10 Exanple 5. 1.84 g

of 4-(5%h-oc midj PrP%t@ otybi 2t (dicyaref | ux por 80
ninutes in atg%nxé m“%&igﬁrﬁﬁﬁf’ at'e“t)é?)}r eH‘é"‘BﬁP&‘Pﬁ gégﬂGSW ‘Eeafpe of

phosphorus oxychl- @r-rltbaty!rmnl-@-séyraﬂcrphagrr) -PyEmitine pL & - ildyitebsd et her is
washed yj yfg’aﬁ le“yl esteroandiamm ure-pstd mpldeﬂdrrrllﬁdcstaltngphe ltek’ti?\iﬁtaéﬁ?ﬁtr | neutral .

1; melt 0

The organr c p?rage T, éi%j é%p B{é gﬁl‘fﬁ‘ an evaporat ed 8@ give
1.91 g.of 5- rp—qrahgl;ihe y %E Yy me’ n rﬁacl)l sti. I led in a
hi gh vacuum re.¢ |1n‘q} lgmltrgs p@Bltl ¥7PCx clﬁrﬁm emr °ch earr ng poi nt
47.5[ery] € ExaiRifiedn 2@'“ a:fg p_cg’amqgenzmgm p %mwems agidude sodi um
salt of hydr mttpmftlh%rl : @iRing point 29 %“ FséTrHWad’&‘g‘Fal ard -
di ssol.ved in - ¢ntlrlrat2er(4 wytaxipphenyl)r pyrgnxémé,h'gn(l?e%ty? AMGhdobe§
p- n- propyl be Pl‘g‘% amhmbenx&rreaa@maamer khE mejsng pglmg sol uti on,

a Xy ll§

whi ch rgpact s :al. j( th f hydro-
chloric aci d Wltamﬂ 4s-h+praﬁtylngc ﬁﬁng én;}gﬁ gﬁ)%ﬁ%‘fﬂ 4 % a cent rfted to

dryness at: 2 Fs t‘r??° "tﬁb and the residue is. eft to stand at
r e0m t enper afyah fya“ y&““%ﬂﬂ-ﬁenf baptyl62k6ars. Theh, the
m xt ur etsi- s hmgtpetﬂt 39)2° err énr?or hout BB?'HE’esd—Z?r %él?t’fo and}he

resi due (br own Hegmfz 4ep 1)n@ynmﬂiﬁe,rp-uphéﬁno loxy - b
. og;(}illge-:;g:)x ph;nyl ester, ﬁ 1 l’lq:enzmc aclld p -cyanophenyl);ste};' an?ln;z)?rl:
: C.act -cyano en ester in O
. 200_5220(: I_cilean lnpg cyan gz 20)2: a.molar ratio.of 1:1:1:1; meltmg pomt _
n - Heptyl - 2 - (4 - cyanophenyl) - pyrimidine, p - n - hexylben : '
_ .;h_;gzgg& n%%reyf; czster,bpinl-gctylbenzmc ‘aci F-cyanopﬁenyl estet}', a:dz?xllit?l‘;f 0
i(p-n-buitylbenzoa
0°Cs clearll)gg lomt o 9y te) in.a molar ratio of I:1:]: 1 meltmg point
- n tityl - 2 - (4 - cyanophenyl) pynmldme 5-n-he t l 2-(4- -
5 phenyl)—pynmldy ine ‘and’ p-n-h 5ptylbenzoxc acid p -cyanophengl yester l(n acr)rlﬁ)rigr 55
ratlo of 1:1:1; meltmg point.25°—28°C; clearing point 54.3°C.
o 5end Pent 2 - (4 - cyanophenyl) - - pyrimiding, 5 - n.- heptyl - 2 - (4 - cyano-
phenyl)-pyrimi me, p-n-heptylbenzonc acid p-cyanophenyl ester and p-n-.



met hyl ene chl ori de and chromat ographed on silica gel. Elution with

net hyl ene chloride and nethylene chloride/ 2% acetone yields the
5-cyano-2- (4-n-_30 propyl phenyl)-pyrimdine which is recrystallised,
from™acetone/ hexane to a 30 constant nelting point and then sublined in a
hi gh vacuum at 120[err] C. There are obtained colourless crystals of nelting
point 125.9[err]-126.0[err]C which on cooling are I|qU|d crystalline
(rmonotropic) at 106.4C. The sodium salt -of

hydr oxynet hyI ene- cyanacet at d d| et hyI acetal cdn be 35 - pr epar ed -as
fol | ows: 12 473,990 35. A kit yre
of 40.9 g (0.285 naiHn)»ylm‘ybamﬁaaaeb'aét eyl ditert iy lidke katio of B61:2; geliy 353 Nol )

of formc acid etphl]lt l‘ﬁ’s-t-léfC,ank#nwoolM Cabsol te et he*r re added erg;M se
while stirring t 3 (%I‘i%#lhe %‘%5‘5 rat §d sodi um

in 500 m of abs d:g 4oc 4g3@ Stlr roomterrperature540 &+
until di sappear anceln) tfoliowingop d frixtures ntnlé'y\lmspr ecipitate g -

o Eol asat of) ”?eligﬁffﬁ%-cgeﬁ%géw die -. '§=& Zme‘slﬁ g*?ﬂ%@icpaw e cant oc

of f. The rqgi due | s 635 e &'-byentita2pdrobighdnvi, GES! orh'-:{zmtymcﬁnoﬁbmwte efoher
each- tine. qél’he prand 6.8% qfé-cmlvr%d-nwnﬂg ’gme mplting peiet <F’Gedlearsince it

changes on dryind® g?' gﬁxﬁfﬂg&l—mﬁomphenl 31.6% of 4'-n-heptyl-4 cyOBbRenft

45 A mixture of lgq ntyloxyp enyl)-pynmxdme, mglting “point . <0°

2- (p-n-propyl pherc;eht)m 5299, dine: “carboxyl'|c acrd ethy ester;,s s
1.1g of pall adi umg %ﬁfsﬂ g?t_“'._ ’g@h‘;ﬁi ‘%;’_-"6%/“' PRt I?}Bg?a%!sm um .
acetate and 175 (BB ox .'h R *FE6m erature until

upt ake of 1 nol of by4 Qﬂ@'ﬁhﬁ wnsblphaibe 3n$a>fy'sni-hdpwl-ﬂ-lcﬁneb thnﬂo

of f, the fi2btrat ;;%5/ .@férpmoﬂ o—&wty enyl-parimidine pmelting point <K87G: gleatingesent 20i s
removed by’ 50 cRPBhE QP.P A aShddobBnaH, 3165 br BENFGRR 4P hobiBRAGNE 2%
acetone as el uantygd s, genQﬁA kér\o ?@ §ynm1d§1(ne m:ltl e%&?nt <g?g c?earmi .

2- (p- n- propyl phemgin} 4&39“pzﬂtlﬁCd| necar box |IC ‘acid n% ester. . melts at

93.5-94. 5[ r] C 1.2410 catyl-frgyanabinhegyly 8.6/ ol ook tyhé phenyloul b 25
tube). 9. E} gr](34q)ﬁ$'/§ rg&' jﬁﬁd i 'dmﬁ%)n | 1 s{ﬂﬁf'%igcar o;yl iC

acid ethyl ester: an 054'Fﬁ-pe<nfyl obiphen le28) de-nLhe_ _r4-e;aﬁd>ui>hengl,t h a-

sol ution of 16 09 / 5- nts%: d;@pﬂ pyrimi 5.4« -1 hour.
After cool i¥g, t “5;)%? Egh t_'____ﬁ t é __ ya‘gﬁl 1{91 o

hydr ochl or ¢ aci Qoa’ndf §J8ﬁm8 HAGDINE, of Soyanodnpentyl
phenyl ) - 5-pyri m theuy § idirici apd & 216 j-huxyhhnml()-emrmdmeﬁdelam further
JgP

reacted in the ¢ipgt a“ P°mt
B L e 5 -

2-(p-n-pro Iphelg)du 'cano .
reflux with 50 n1ph yl ficydnai2(4-ep eﬂtylmmhtny'l- yrimx&hqmltfor 2

°C ing
gotjr _Sn_ the e)S(CGSS“& %?%f 4t-:n-pent % cyanoblpﬁernﬁ}?l‘p?? 5% &X Al%gp'g%cyaﬂo elphreer{m ning
15 41] 1.7% o of 4'- aﬁhept Toxy-4-cya oblphenyl { oxy-4-cyano 6)
propyl phenyl ) p’ﬁerlw,rsl Q‘%ﬁd} % ¢itylgtenyl )- ihélgid 501 0B Soyaned- | n 100
m of ab- solute: (d-nfbuuhsyphﬁbé) mhmtmemrm&rl%ngadded <\'M¢,hclgmnsrpmg Gld°a sol ution

e

of 200 m "of ab-- 0xan. ! erature,
a col ourl esg pre-s()g%I ??n?li% heﬂy%éﬁ%%ﬁ%%f %ﬁg})n xt UL
for a further 4 eﬂyngpyﬂ Eluﬁ 5.0 oh%’ x;tauo-e-(im-hé lphehyl)-mtrmidinﬂmar room.
t enper at ur e, eva%g _ 4'.m-buwwxdleavihpmdm¢5 melting peints ¢3°G; &learipg nm&too m of
water for 30 nmin 25901 I Y _ Sens S. t er and
o, e ol et izﬁ b mmpyﬁaey{t& S _Bg eﬁ%mtﬂﬁ =!évéé@"/vaf pt&@ﬁoxamﬁg

can be subli rred |bnmamm 'r’ nylphen rp mrdufes oti—wno-aeltu ng =

HA/mf S (4_
poi nt from 255. 1[(%;"4‘ §s‘ W ﬁ@gﬂ%ﬁl ne°and2'6., ggz";llf“‘ 1) of
2- (p-n-propy phe %ény Béih ﬁ-mgr@int un refl ux _
with 100 mssof phosp‘he)rfolb dsdﬂumtteﬂ:eeptoéasspmwded qg;sentf or 255 - «
hours. Then, the"é'%ﬁ@“ﬂ)ﬁ‘% {baethaweﬁﬁmqaeowebcwmﬁée formujaeciH and t he
m xture evaporaté ce with tol uene gapcyo. The residue is-taken up in

<1:9 g of 4-(5-n-heptylpynmld-Z-yl)-benzmc dcid amide are held atréflux for80
60 minutes in 2 mixture of 40 ml of ethylene chloride and 0.63'ml of phosphorus . 60
oxychloride while stirring. The mixture, diluted with ether; is washed with 2-N -
sodium- hydroxide and then with water until neutral. The organic. phase is died
- over: sodium ' sulphate - and evaporated to give . 1.9°g" of. 5-n-hepty1-2-(4-
cyanophen_;'l)-pynmldme ‘which are “distilled in a’ hlgh ‘vacuum; meltmg pomt

65 °C; clearmgpomt501° 504°C LT T 65



met hyl ene chl ori de and chronat ographed on 100 g of silica gel in nethylene
15 chloride. Elution with nethylene chloride and nmethyl ene chloride/ 2%
acetone 15 yields the B-cyano-2-(4d-n-propylphenyl)-pyrimdine which is

recrystalli sed from acet one/ hexane 4P é’}_constant mel t | ng p0| nt and is
sublimed at 120[err]Cin a high vacuumfor purification. The pure,

col ourl ess 5-cyano- 2- (4-n-propyl phenyl) - pysim di ne has weti ng poi nt of

125.9-126.0[err] C and on cooling is kiquid 20 crystal (monot r opi c)
at 106.4[err]C. The substance is’identical with t he- -conpdid 20 obt ai ned
accordi ngitg Efgarrpl e 6. The startl ng mat qr4;7§;\§900an be obt ai ned accordl ngBto :

the data o v .-. @t

p- n- propyl ben ani di neg F Fﬂ?j’f en n| C aC| d di et hyl
ester with Sél um @ﬁmyiiﬁrﬂﬂ jfg':“‘ : n“tﬁg% t of

t he obt.ai ned 2- (p(qi;térfg 1p heut - mwm ture, dilut im’éthem G@Ju oxyl ic

acid ethyl ester um @irvmlu ﬂmmtpm oducemarsw:liyl-orl des
Mel ti:ng- poi nt of 29"(’?}” YP?TEF& 4_a an Eﬁf "ﬁ!?‘:m ’t{ ylic acid
ethyl ester 67.8[ egf hot ,'; 0. olt:f:o oy ef 11.9
g (37.3 mmol) of Zof(qnsthumbws h aC o témperghifel uhid liiﬁogen ft&&h oxylic

acid ethyl elter, r a@%’ cidig frgctiong, Sher@is obtgingd of 10
anhydrous pot assi “ﬁgﬁﬁﬁgfgﬂs "ﬁ?’cﬁ‘f‘gg"gf ‘ﬁds‘(%ﬁ%’eﬁ&?@&-y room
tenperature until uptaket gacif4&5%@%%&%%&&&&19&@}ester"h‘ns*sa{zedviﬁ%' ng- up
in a mgnner anal og;a%{nte&ap mhann(lﬂaa teateilwxdalﬁemeoﬂlmuxllahmmhdn ur e,

colourless 21535 2 o ‘ :nor'; 3?1 dlﬁat hyt15 .
ester which, afterseshr tgglun s ég’g,%élﬁ °tpls t?‘]ﬁ_‘é fas a

mel ti ng point of aﬁpﬁlpyﬁﬁldii[ﬂ)hdn 1c 1 a@

2- (p-n- butyI henyL‘%lo re gcyl)alvmzpuem Ianésit9eml aﬁdnmlm of
et hanol are Teact ﬁ&. 'ﬂlgeﬁ i ﬁm ufl:h 1002‘}11
of water and V\Drkeiiksd»lvb?niise melaﬁda alis B4 ViRD th

7. The dry 2-(p- nzs . ﬁp&gﬁ weure J ory%he |'mett|metuandalonyxi almoaquahtumvé yleltiher
reacted in 0 t he’ i K

2- (p-n- butylzf)snenyl) i pyrim |sn%%néi%og§?ﬁ %Z%?gﬂ? é'&@f’seﬂer\hpf"r?a?e m of?
t hi onyl chloride undé%S-EMIYIpsnmtd-bﬂ)-MBtst geié amidd, wor ked-up in a manner -

anal ogous to that gi eedP E? i w ARl 2- (p-n- 45 .-
i %negt Boxﬂygl F0-bere Al B [ s di'ssolved in 100 m of

but yl phenyl ) -5-pyrim

ab- 45 sol ute di oxane and added to "a SBkdmipion Of. 200 m of absol ute "

di oxane sat uiat ed tlhz%&ﬁ%(%n @thl @I g{? nzgiciacid. anmelaee htﬂd arrefhgefand 30
u.

further treated i Q'%}ﬁ E@é_}% diﬁﬂ‘%gfgﬁr gt sh 1390 dﬁ‘g]

obt ai ned, crude 2-s(>¢1mﬁ
sublinmed in g highveas aiulplﬂé ‘end e@p‘omte i | diveC at. 7'5(; of 5-n-butyl-2t-(l40n -
mel ting point® 264. ﬁ;}"é’_%j H‘TISWF]V@ICII are disti led in a high vacuum; melting point '35
50 8.2 g (32.1 mmo (p n- but yl phenyl) 5- pyrl nm di necar boxani de” are.
reacted with 100 i . of pho hor us’ oxychtamp[tes under exclusion of  noi sture
wor ked- up and pur|f|8(§8|°ﬁ4- - pyrigichR ugort:@mdhlatdeﬁgf\heldatnﬂﬁ(fa

The pure, cajgour| %ﬁﬁnﬁmgﬁ“ 4 el thh%f)zrﬁalt' ngb

;b G VS B
poi nt of 108. 6- 109odwre hydroxi ad)ﬂnérﬁﬁﬁh h@@:hﬁtll nleGibHl, dl‘hQro"x‘ a' Ss dried
(nonot ropi ¢) at 1@&‘ STOéINm Qlphagundrrvamrated iongivergB2 pi ofl S-mmtﬁe-(obﬁaaoned

according to the )5%"89 ‘,d:: i EgmtgpﬁgﬂedB@r gehigh jyacepmmmelting paint37, 366

from p-n-butyl benzam di ne hy H°OF Pue and et hoxymet hyl enenmal oni ¢ aci d -
di ethyl estets with-sodi um et hyI ate-in. m:&mglam and subsequent treatnent ojs
the obtained 2-(pyp HIPEYA c1d amldp qhﬂ@htmdhlatfdroxyl ic

(e o0kt ned 2 m%ﬁ‘w et 1

he*
oxychl oride.. Melt sotiunpaydroxidd and-t € WithD W t)t lﬂk’dt al. 4I‘h l‘éﬂﬁi@ ase is dned
pyrini di nec @0boxy Pyer ‘lf jte carnde evaparagedc to Mdiwr 13.6. ¢ of 5-n-hexyl-2-(4- 50
cyanopheny )-pyrinfidine which ‘are distilled in a h1g vacuuim; melting point’
53.5°—54.5°C; clearing point 35.5°—36.5°C. .
- The startlng material 1saPrepared as follows:
, . 0.1 mol of 2-n-hexyl-malono-tetraethylacetal are stirred in 40 ml of ethanol :
55 with 0.2 mol of water and 3 drops of concentrated sulphuric acid at 50°C under 55
nitrogen for 18 hours. By shaking out the mixture, diluted with ether; with aqueous
sodium carbonate solution, the acidic 2-hexyl-malonaldehyde produced as a by-
product can be separated from the neutral 2-n-hexyl-3-ethoxy-acrolein.
- 89 g of 4-methylimido-benzoic-acid methyl ester hydrochloride, suspended in
60 * 150 ml of methanol, are treated-at ~40°C with 60 ml of liquid ammonia, addedtoa . 60
. laboratory autoclave, pressurised:to 30 atmospheres of nitrogen and held at 70°C




16 1,473,990 Exanple 9. A mxture of 12.6
g (37.8 mmol ) of 2-(p-n-pentyl phenyl)-4-chloro-5- pyrimdinecarboxylic acid
. 0 <
pot assi um acetate and 156 ml of ethanol is hydrogenated at 5 room :
tenperature until uptake of 1 nol of hydrogen (1 hour). The mixture is 5:
wor ked-up in a manner anal ogous to.that given in Exanple 7. The pure, '
col ourl ess 2-(p-n-pentyl phenyl)-5-pyrim di necarboxylic acid ethyl ester has
a melting point of 85.1] 6. 7[err] C aftet dIStI||atI0nInahlgh -
vacium d4 130[err]C. 10.2 g ( 4.2 MAI39900f - 4y

- 2-(p-n-pent I gt esier and 21
m of et hané}r‘t%gg%)%z)rhé %ﬁ&@aﬁ%@%ﬁﬁﬁ&%@k@ﬁ% lgex{ne andqdhwglmd hy roxi de 10
in 105 m oﬂlydmactléondand wor ked-up:in a rranner anal ogous to that gven in |

Exanple 7. Tt &?H 7&. fd"ﬁm %E%’ g }g‘ﬁ _ ‘gﬁf ipiac aciq is .
furthe? reag laiJH l@nﬁ é? §Eﬁ eﬁﬁ:c Ht u f rﬁtr l?‘iggégg %

2- (p- n- pent -pm;ui m umar meldnCofaﬁd m&frew 3 litres aeact ed WIth 50
m of thi onylhet:mn(‘;g with wate nwtrahmﬂ ed & 40iRfinavaduen-up 15 i f a-
manner, anal § rgih -tﬁlﬂ’ plt (f-n-ha’s@r’mﬁﬁzm)ﬁgnzzw( p n n%;ae ntyl -
‘phenyl? 5- pyrl m hecar xy Ic' aC| [ori de is dissol ved in 100" .
absol ut e_di oxanée and added W|th sExampierﬁg to a sol utlon of 200 M of

absol ut e’ di Oxr%he l%%ft“cf?‘?t% imig- BEQIC ld# 1 ﬂwfer@nd further

treated in @x g‘é'aw[gﬂ ‘stirrir ceg % N7 The p

obt ai mged, Csadin 3 c{rmdb znﬂr’thgﬂ wiaewﬂea m’&d nen&&l [Tk lofgatlic PREsR iP@ed de 15S

“directly fue %liléldte andfevgp o 1give| 19108 Of 5-n-octyl-2-(4-cyano-

. 2-(p-n-pent ghﬁ’i Sll% ge&;zg‘f"mn‘ﬁ ,p ]F oRafi Bigh yasu L ekids WM 100 M of
phosphor us oxychl ori-de under excT usi on- of noi'sture, morked up and purlfled
I n a manner: anal ogous to.that gi \Eanamph 6Exa-rrple 7..The 25~ pure,.

col ou®® ess - 5- ¢t $l A b 9f \th . podiEm | thfnéYﬂa’syﬂHﬂWb e ng P nt of

25 96.0[ errf{ff; B A brop AP hesm i SO daE 5{9} gfﬁgt‘ g The starting

» mat eri al cakolitinpivhiak mdtsan«am«sdusruy‘jiﬁﬁd-tj |BHC ".'_j'sa Q&E_and F. Bergel:,
J. Chem Soc¢hlotcarid. Afer stirring m. je "tzmmnn@tﬂaﬁﬂz)mm;satde and

sinoddhu i efmﬁmﬁagﬁ;ﬁ‘m TP e e 11 % rano

_ whPoAGd 9 backs Eﬂi the tesidul W stallme) takén u
2 (p n pent ylle;bblbmyb%:ouﬂe popnatograj hed36h nmduhbmet ene aci d et hyI

~ester meltFlHﬁQ J ;)?: _ lorid

: hfeHr poi Binetaht whelline b meaw o gﬁﬁi éﬁlgg ﬁﬁﬁg afar box¥l i ¢ aci' d
" et hyl eﬁt er;&ﬁin&i&ﬁo elgrnclﬁ('}sﬁls &mupi’ oih@lz °m1260H03wﬂch1;5c olﬁlgg45 g Irmrol) of
- 2- n- hex . PROLIGD a acl et ester,
1. gpg? f pgbigis- . P ?l%‘ 'ﬁ% "}e"gj W%"%alg‘ﬁ%%&‘ﬁ'ﬁﬁ%‘ﬁﬁi PGs pot yssi um -
e i

acet a and 1 £ ture nt|I
upt ake of 1(01353 nodl) Wdfrﬂgaéiso(aez ds%bﬂﬁ%%%%%ﬂghﬁg ﬁ%&%ﬂaﬁ&g

_ wgnoszmapms)epf pidetetl] €55 2- (p-n-

.manner anal wise Iﬁ] erpusgqn _ 1
e Eﬁ?ﬁ EE;&;---* dﬁ%%@mﬁ%ﬁ?ﬁ e A

p0| nt _of (b&uﬁiio urﬁ@al&{fﬂh&dr '
125[ err] C. é@ﬂﬂela the, sgpmain) sqﬁm@r rydidueSis paishielibgli necar boxyl i ¢

acid ethyl ?“ e th?i’re chmffédpmﬁvﬁlsat%maﬁtlon of 20.8;g
of sodi um hydr OXdledgﬁl n. m"rﬁ":“’efé‘? & °5%Hy’%0rked up ina.manner anal ogous
to thas glvenln Exa Ie 45 Exaﬁie7dr

2- (p-n-hexylp ity 2' OP!i lmoyly‘*-puorfocﬁﬁnyhendmeeact ed in 45 ‘

~the crude Sﬁ' é;ougl- %Z:a olfl'l-dcl:;a%% (15 D grg ger(gteodmmol) (r)n '

- 2- (p- n- hexytepipesa o ﬂﬁM&kdﬁb I:ﬂﬂ‘éﬁﬂ YyaeoRxh (92 ho @rlsﬂh'lyﬁééta{l atrﬁafewth 80 n Of
t hi ongd chl nﬂdeﬁll!l#elevapem@ﬂ@smwamamiaszt rwemt tmdlbyl a mgpner .

anal ogous t%']‘m?g‘ fgrﬁfo i Qy‘ kb ?f% yl--'50 |
Y [ 1 g m eca bo
phenyl ) - 5- pibiuret 05 5SCat POMLS Sy t&yﬁ?&f” %f 120 of *
absol ute 50 d.bg4d miwl) ef 24pinp q?'lgha umld:- lﬁdx lfcrdcmgat a.sol ution of
200 mSS of aﬁgﬁ 1.5 mi of ethan -are boi er reﬂux with a solutnon of 16.0 g of 55 i
_ ium hydroxide in 107 ml of water for 1 hour.. After cooling; the mixture ismade =~
congo-acldlc with 82 ml of 20% hydrochlonc acid-and the separated 2-(p-n-propyl-
phenyl)- S-pynrmdmecarboxyllc acrd 1s washed ‘with - water dned and further
: reactseg in (g}ze“crude lsta,ttt; :
60 - g mmol) of 2-(p-n- ropylphenyl) 5-pyr1m|dme-carbox lic acid are - '
. boiled under reflux with 50 ml of t ionyl chloride under éxclusion of rrlrlonsture for 2 : 60
hours, the excess thlonyl chloride is removed in: vacuo and the remaining 2-(p-n-.

Sy




di oxane saturated with ammonia at roomtenperature and further treated in a
manner anal ogous to that given |n Exanpl e 7. A sanple of the obtained,
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35 . .~ The starting material can be obtamed according to the data of A. R. Todd and
. F. Bergel, J. Chem. Soc. 1937, 366 from p-n-butylbenzamidine hydrochlorxde and
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“The starting’ material cari -be obtained accordmg to the data of A. R Todd and
F. Bergel, J. Chem. Soc. 1937, 366 from p—n-hexylbenzam:dme hydrochlonde and
ethoxymethylenemalomc acid diethyl ester with sodium ethylate in ethanol and



recrystallised from acetone/ hexane up to a constant nelting point and
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7. The dry 2-(p-n-butoxyphenyl) S-pyrlmldmeearboxyltc acid is further reacted in
» the crude state.
" 9.6 g (35.2 mmol) of 2-(p-n-butoxyphenyl)- -pynmldmecarboxyllc acid are
55 , reacted w1th 60 ml of thionyl chloride under exclusion of moisture and worked-up 55
' in a manner analogous to that given in Example 7. The remaining 2-(p-n-butoxy-
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butoxyphenyl)—S-pyrlmxdmecarboxamxde is sublimed in a high vacuum at 180°C
for purification; melting point 266.3°—270.3°C.
9.1 g (33.5 mmol) of 2-(p-n-butoxyphenyl)-5-pyrimidinecarboxamide are



The starting material can be obtained according to the data of A. R Todd
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et hyI ate in-ethanol and then with safhmpla tr,ydroxr de ‘sol ution,. The resuI ti ng

5-. 5 " cyano 46¥1$c(2 qf #retongiSeoyin ‘ -,'e'n._? )tn}'n@ldllé,na!ttr ng.. poi nt
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4- chl oro- -cya (-n-lwﬁtylﬁl_;& R
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193. 3-194. 4] ercr]yit?als s gepoid96. ar—a%q q:__m_aeannx)qudw 0°C. The substance -
4- chl or o- 5- cyalidd

. -,.F?ﬁdgs eacted in 190
m - of 50"5’gd| OX@NGer fstﬁjﬁt “fﬁ%%@}%%@? ; . a%ﬂgi %"'é %{g O-IC . “.695 ,

chioride w1th a—ethoxymethylene-a-cyanoacettc acxd ethyl ester and sodium
ethylate in ethanol and then with sodium h droxlde solution. The resulting 5-
cyano-4-hydroxy-2-(4—n-pentylphenyl)-pynmr ling (melting point 199°—205°C) is
treated . with’ dphosphorus ‘oxychloride . to" ‘give 4-chloro-S-cyano—Z-(4-n-pentyl-
60 phenyl)pyrimidine of meltmg point 96 0°—96 3°C Lo . 60




dust and worked up after the reaction in a manner anal ogous to that given
I n 20 1,473,990 Exanple 13. There is
obt ai ned pure, colourless 5-cyano-2-(4-n-butoxyphenyl)- pyrinidine of
melting point 119.1-120.0[err]C and clearing pont 139.3[err]C The
substance is identical with the conpound obtai ned according to Exanple 12. -
The starting material can be obtained according to the dateglof A R Todd
and 5 F. Bergel, J. Chem sac. 1937, 365 by reactloqégéa
p- n- but oxybenzami di me hydro-+ 5 chloride with --
[err]-ethagynet hyl ene-[err]:- .cyanoacddrsesaci d et hyl-.ester and sodi uw
ethylabe |n et hanol and then Wwth godl ydroxrde solutiron. The resulting
5-_cyano: 4- hydr oy 52016.6-him topuﬂiagiﬁﬁj trmaryr}ﬁenyr)(pgstltdtdzgmpOI nt
223. 2- 22975C) rea&ed fneBDQd o U9 QX ¥35IY-ddohs) @f pre-tfpated zinc
4- cpl or o- 5- cygusband] §orked-up zft«(rzlhnr tmx wmaRde) a mtrltet Yenrreltr ng, poi nt
CRBIORE MG Xh S e

@“SI-IT- rk)iias\anlaé/'is idé: ic vaﬁhr@ercﬁﬁi ©#d in 260 n

4- chl or o- 5- CY a8 }{
of 50% di oxanebtméchacz&dﬁug o ERa -atoms of pre treat ed zr nc dust and

wor ked- u aft T‘tg t"f% Eﬁl :‘% _ f % lbenz neﬁggggn in 15
Exanpl e 3. ThePEEsS % eyt %ﬁﬁa@&ﬁaﬁ égt "“b ayr i m i ne as
15 col ourI eSSetﬁimstxﬁeﬂ\a@cﬂ ane tlidnnﬁitlp neﬁr suegts-c); nemmtic

at 102. 1[err]®an@-ﬂ€mrpxy lmylnlss mﬁru]ltl;e( Salﬁ —-ﬂa é"rq)al can be
obt ai ne acco L@F};&;l}l %n Wah "1= cyBRY- id-n-hexyl- Chem, , Soc.
1937, 3 Pon™o p- n- pe oxybenzam di ne- 20 hydr ochl of T de

with [err]- et hox rre /| ene- [err] cﬂmmkcmlc aC|d ethyl ester and sodium

20 ethyl ate | ypep g@r i¥A. The
resul ting 5- ﬂhf er t t'ilLt g (nmelting
poi nt 23§. 5- 2& 131'Blei-d’1€63tﬂ ed/9-¢ oIt meRingi Ve 20

4- chl 5- m962° mgctisd and dleaxioppaint109.0 ﬂ'hml@stme@fldqmtatlm t
148 50522 OFZ F Giobtamed ;%clgordl toEx%g?lel i pOI :

raterial can be obtained aceoring to the data of A, REFGITinE |
25305 (5. Serpiei e et S AR 007 i e
are reaqQsed i ¢hl wth aﬁf-etli&%ethylmnﬂcymadoetid aéili eﬂtSB abdiurs ) of 25

pre-treated z¢thdateimethang and thes s°§f Fyqf?ﬁder@&t‘;‘? fﬁsuéf"ﬁasn
anal ogous to § ﬁt’@@) [ 5Tyt o-S—CP::lt(‘)E
5- cyano- 2- (4- 21(4111129@9

melst i ng gor nt 93.5-93. 8[err]C (snmecgtic): nematlc at. 121.2[err] G
cl earing

é‘é
to the dafgl g}eaﬁtfl 2151(5'5@532}\64?5:1 ?@‘J 0 'k re ofﬁ&%ﬁ%&%ii’ gg gy ording

reacti on of emm nmia ﬁemanzl tgooy todlimat giverhin Example

th reiger -RyTinifipp °<§F‘°saﬁ’d’s‘§’éd 35
byl at S n o %\zpﬁ? ERG i e%&tamcﬂg}mra%gag (TREBRPMe o33 i ng

5- 35 cyano- 4 ’hmirs Zxra(éxarbahexyﬁtﬁisMeminkmpy«mmdma Téddm@alt i ng poi nt
193.0[err] C Enlée;rsql,o' emoS®2693tZ 5ryGeqctipm af prathoxybenrain dlgeshytiroeat ed with

phosphorys - oL s i I r;':‘;:“-c b ko solaton e Slioe
4- chl or 0= 5- cyadsy- qu K a-b.g r(ohm @é‘mt smﬂz%ﬁé) poi ﬁ?

132. 7- 133 1] ensrt]'eﬁted4\@1th phos horus oxychlonde to give 4-chloro-S-cyanoEx&ethbxy- 23.

40 6.3 g (20.RreRybpyyimidingof IH?IBF&)P‘Bntc‘?&ﬁ =B2@2C.n- hept yl oxyphenyl ) - pyri mi di ne
are reacted in 275 m .of -50% di oxa etf; 23.9.9 (0:366 g-atons) of :
pre-treased zinot: ﬁyem 2aiioly\off 4&étlorti3- xtoeac(unhﬁo;roemumrpyhmcﬁnerMner 45

anal ogous to M&d Z:E%me%( nylne 820%@@6@9“ af preireated zinc

it R R e R D

cl eari ngopoi r(tmoao;g&)mas R¥O0°CC. The starti ng rrtatl?ré? f%alr{ 'lt‘)ed 0 tal nedo
aeri ?erpqxccor ing to the data o odd and
accor di ng t 0 lr-‘ r]Be-l;'geﬁ".?llgé)hejtrrrll a‘:% {?R?gy eaction of p-n-propoxybenzamldme hydro-
‘chloride with a-ethoxymethylene-a—cyanoacettc ‘acid ethyl ester and sodium
ethylate in ethanol and then with sodium hydroxide solution, The resultirg 5-
55 cyano-4-hydroxy-2-(4-n-propoxyphenyl)- pyrlmldlne (melting point 55

255.3°—=256.5°C) is treated with phosphorus oxychloride to give 4-chloro-5- -cyano-
2—(4-n-propoxyphenyl)—pynmldme of meltmg pomt 193 3°—194 4°Cc,

' Example 20. - o
(14 2 mmol) of 4-chloro-5-cyano-2-(4-n-butoxyphenyl)-pynmldme are o
60 reacted m 190 ml of 50% dioxane with 16.4 g (0.251 g-atoms) of pre-treated zinc. 60
dust and worked-up after the reaction in a manner analogous to that given in

0
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F. Bergel, J. Chem Soc. 1937, 365 by reaction of p-n-heptyl oxybenzam di ne
hydrochl oride with [err]-ethoxynethyl ene-[err]-cyanoacetic acid ethyl ester
and sodi um 50 ethylate in ethanol _and then with sodiumbhydroxide == _
solTtion. The resulting 5- 50

cyano- 4- hydr oxy- 2- (4- n- hept yl oxyphenyl ) -pyrm dine [(nel ting point
180.8[err]C, smectic up to 231.5[err]C (clearing p0|nt)] Is treated with
phosphorus oxychloride to give

4- chl or o- 5- cyano- 2- (4- n- hep{j—“\yphenyl pyrlntdlne of mel-ting point ..

133.3[err]-2034. 6[err] C. 55 1,473,990 Exarrpl e ZA‘S/
55 Crude p-n-heyy, | | e, cBRRLAdsE 8 dydnb- 2 @inl Hubtht g (22
mmol ) of p-n- heﬁd Ef;apgmagl g@n’%ﬁh& 1§bns¢ andlcte Eﬂl@zggcj)rrlit;ﬂi °ssdihved Jpn 35

m of absolute . stamnes dnmcaUMéldthb@omptgl @mes amgod g@fExamvle 12, %

p- hydr oxyb nzon heqtmmtgygl %}“ %ﬂb
E - aﬁodc&t

S th n < -
heat-ed at- O[er eﬁlp md ethlmufe ﬂ(ﬁ;;ﬁ i ce- vvatei .

and extracted t hﬁetetm I&ﬂﬁmwlin t pith so 1d1:essblutﬁ? A sultmgm?ases are °
n 1 ing ol R h 3
washed w th dil ?ﬁgok@%’% it] treggd mqﬁosp o‘xl'u]g%‘-%% gzlgﬂgrgltverﬁglhhm' -¢yano- ' '

1,473,990 ° o
2-(4-ni-butoxyphenyl)- 1m1dme of melting point 169.7°—170.2°C. 10
21 materi §'s are'(s'e ara{? dIY) t’r lute sogilpum hydrox1 de and’ the ester 8

solution is washed.. neutral The crud X et I S re taIJ| ed from hexane

po4le t
several times and & 0O
f %&Fﬁn" i A feadtonoh ;ﬁ ?ﬁf g"{l@ﬁmlﬁ,ﬁ 5[err]C,
15

p' - cyanophenyl E51 Big -h;F‘th&Qhé‘ _

5 15 The Biagip tel 3y mteerslaﬂthns mn 2Cpay enlylaepliem I)-pyrmidine as

59.4 g (49.5 mnht?‘letsf q§., mnaewzh?&ébm?&@ ggmsctio); ngmatigat 4041 pyr i di ne
are treated wit iy %ﬁﬁg HaPdah b%m&?ﬁé@dtt&dﬁgtﬁh@maénﬁkommd

pi peri di ne. TheFm; asll €. csent "3 363 W redéidh of rp-iop floxyBer2amitling
subsequengd y pohudmthtonddsmtlc@-leﬂm ity -huycd. noaseti Ml e'em’ds@t\t?act ed@0wi t h
et her.  The p-n- ﬁéﬂng'P r‘m‘g “gg“gﬂ% ox”:‘ o “é‘f’?(ﬁ t{n I l'i sati on
of the crude pr -L ﬁ-% _ g%ﬁ:‘ayo"_chl dJYB kive Aghl J-SEHya
107-109[err] C E(@Iarrpdn@l&épheﬂympythmdme olf méltidg gonétSGO 9°—H‘h13!0)’cof o

p-fornyl phenyl - car boni. e aC| d 1ret hyl Steli ﬂﬁd .0 g (33 9 mml)of

p- ani nobefZonitri IfoF onf-chR%l @ﬁob&L% g&e midine s#t6gon and
heat ed under r efeastéd. 51;11 950*'/ bﬁnbvﬁtﬁ .0 120, 168ce- )efp @eateirlzmw esul ting

15 water is separsaawwwkpd’rum mt?o anﬂFh Yf&i8i ng in the
refil ux condenseﬁgﬁfg’l rqeﬂ ﬁ;ggﬁy §§ n:% y’g“ Hiadier hagr  *
t hr ough a¥ ayergl rin ml131f0°e | um oxi Ac | After cooling,

the mixture is fre stmeMbpnbmmcemmﬁa{té?d topf(A 1504 erature). ;.

There are obt ai 344, 365 by reaction of pyphexyloxybenzar “ch are e
recrystal Lised gﬁ#& t?ﬁﬁ% A g ,gjig %Q%!ge‘“

th le%clai-)ﬁf anoac : @m%tgasit mel3si ng

"'.-Q\
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poi nt and %l ear bﬁlo-mydtbx (Zl-ﬂsltekylbxyb l)-pytumﬂmed[(mtn gapomtn lﬂh@@;as

o T onei e Sl -

139. 0- 139. 2[err earing .poi nt. of " 156 O[err]C v (et hanol) [err]
=2400 (shaal ders at 315 and 234 25  Exanmple 23 niom m at 242 r’r} 40
25 Exanple 26. A. § af(&g O%éﬁa{;) 2 oxyp eny)-pynm ine are;

n th 23.9 £10.366" tom ) of -pre-treated zinc.
p- met hoxycar bon{EgSa i Rih e o5 e Bub Lo hangaanaal dehyde
in 50 m -of benEgiplé 93. gmmed ubtiﬂnedas-gmoamdnthqaylexyphnwbﬁpymmﬁinaanf or 1 hour
(bath temgr at urdouey emstpleiof muiing peint 192A) Culamestic);snenptic at 12684hrat ed M t h

a water separ at BFALEE RN .ﬁfal i BSainBHadcBrala®s the fideldr LR ISNERE 30 IS
| ed back into these.%au;tn Cher.Se eli9i7pBesaby reattivar ofworhefityloxybeizamidinayer of 20 &
g of al um ni um bydrekhic lAemtbrvtejhOKymet engra-qyanvacetlg. acid lslhykaster apd 0¢l%mf reed from

solvom ' vacudbificheimi MR N e it 19905
of yel | owish cr P8 Si)]38 trdatedChienDhORpAbIIE biYEBofideas) .
i sopropanol up §g°3a4-‘?igif6ﬁi-c5§9.¢wn0?&[4§n-_' 'jtylgxyphenyl)fpyrimitdme of . meltmg pomt '

i o o R R A . a0 I

55 h L Example 24 55
. Crude p-n-hexylcmnamxc actd chloride;. obtained by bonlmg 5 3 g (22 8 ‘mmol)
of p-n-hexylcinnamic acid with thionyl’ chioride, is dissolved in 35 ml of absolute -
benzene and added to 2.9 g (24.5 mmol) -of. p-hydroxybenzomtnle in 40 ml of

: absolute pyridine. The mixture is then hieated at.50°C overnight. The mixture is

60 poured .on to ice-water and extracted three times with. ether. The combined 60
organic phases are washed with_dilute hydrochlorlc ‘acid. Unreacted startmg '

Fﬁ;‘_—"‘




poi nt and clearing point and until by-products disappear in the gas
chromatogram 35 The resulting, pure, slightly yellow sh

p- [ (p- cyanobenzyl i dene) am nol p ! ' Yall _
145.1 -146.2[err]C and a clearing pomt -of ¥163. dferr]C. W (ethanol [err]
= 20250, [err]= 10800 (shoul ders at 243 and 221 nm mni % at 312 and 233

nm. 40 . Exanpl e 27. 40
5.66 g (47.6 nnDI) of p-cyanophenol are dissolved in 6 of absolute
pyrldlne and cooled-to -10[err]C while stirring: -In the course of 10 .
m nutes,, there i's added portionw se- mhepmlo a total of 8.6 g (37. 21imol) of

crude carbethox benz CpLRri ge Jhe tdem%grﬁa CRgeisto olerr]C
h h L :

and pyri dizne amﬁmu? rgﬁ'fmdu‘éﬁp” e byraihbetiom Kidine TR i s

subseque‘ﬂt |y tHeteris adalﬁwqyumlg e@lc:ﬂnmmabﬂmpeymmmenglesnd mhengmmena on is

poyred on to &l ifgg(ﬂmfelscﬁm@o |ce an 200 ml of 20% hydrochloric '
acid. T m xtur % ﬁ} -n (\?K‘gsﬂll gf M&m@%‘?hﬁk@are\'\’%hea with
|5Hl§1( I)Q)f

water, dried m’a@éd a«maﬁas rdps of dipefidinel Mhe 12. 4 g of
reddi sh crystmmuralnstallemedatadsattwe°¢ émldumuw%lbs:hqwﬂb'\peded nnbeneléne and 50

chr omat ggr aph c 151 %’Hﬁ{‘ oacetone
(viLv) y?‘gl ds - E‘q' “ &%gjgf %L'@ncr S aclm ev%mclﬁ: é{’r%“ reé,%'%’ LA Sed 4

acet one/ hexane up o a const ant rrel ti:ng point and cl earjng -point. The _
resul ting, pure phen hyl: carbonate nelts

ano- brl@ %n 1

at _144. 7[err] ?‘h@ﬁ ‘\%"Eo ﬁ;&%nl 2 Um ﬁé%‘% il i ne :
( m)nOt repic) ; on[ reﬂﬁ ef atht é’r ture 149 6‘ ultin 1g he .
starting mat ewata-l is § aqated péthedwas ritomvﬂ‘he odemsiog’ mahdreﬂtxi]yl ester is
all owed to a s J P@kxﬁe csfaetl efﬁra E;; ug ffieoy %; Bysel1- N sodi um
hydr oxi de aCCs \/ fﬁg] E% $§;‘e t??e%rg% ofaﬁ(%}sr; 41, 2877
(1908) . agher eoldarl b@hﬁﬁ hith staﬂﬁsea)seﬁz a3 @Oy is ﬁdﬂZlﬁlt(CaaCI dzy\,hl ch
is treated WI @hsttdﬁlmhyllg p@m and d@ﬁmas pointia ntlbb)t Wedlﬁ?:a

descri bed é‘i:b%E pﬁﬁﬁ* ﬁﬂ % °“Y), 324 _
(1964). Afterané'ﬁ 1%& ofA560 *@rm%ﬂ%aﬁn)%m. e hleérkalensshdwuo there is

obt ai negs cr uden;prinimun?@ 242 nm). 1,473,990 25
22 car bet hoxy- oXybenzoyl” chlori dnﬁvhl cr é S used directly in the procedure

described in the L I AR & 390 g-(2.0
mol ) of 4' qyemﬁn{n b&mp@éﬁ%@% tnmm gﬁ%ﬁgm&%w&h@f %%5551§

absol ute pyrlhsbméuadmi rdb!alfedl haur (Baglf smp: @umHOéC)sfl'hﬂesld gwmertlhe cour se of

2 mnutds, 5 Q‘%m °r° E’?’l‘t‘l‘j ég: ﬁ‘gf dg{g addeéo -
dr opw se ther%fgimu ude K&Wl %E?%ﬁﬁgﬁgﬂcg % %ﬁ? infgllv g ochl ori de

=nr-

pr eci pi t at es waeab at $ﬂﬁ(baﬂe mpel‘a emnlitainalizﬂsstofyailewhsmmstﬂs ght at room
t enper at ur e it a p@ds%mrp%olam Bﬂ‘@nblﬂd&'zg of |ce and
12 " of 20%%&% 6;51 01 yell a::::s a:!sa n§1p tﬁﬁéﬁf d t hie

times with etdawonaeﬁ sa:trﬂeltn\taﬁ) of w5 f1 i—af2eC an mgyamof qudl um sul phat e

and evapor at d&V (erhavdcw—2%&6&%5’20(g(smldyelatZﬁﬁnasﬁZdeylstnallma%tBﬂbl ned as the
residue are dnd2d pak i n benzene and chromat ographed on.'40 g of silica gel.
El uti onggv t h benzene yi el ds 0.521 E}(aﬁ 1em| | owi sh crystal:s which ar e 4o

recr yst al i sed 5662 ¢4¢6tom nbbaa msntyedant 66rmll tof ra?opm nt and
clearing 15 _Pya‘gén ‘1r1‘i°°1"‘fr R aE ;"fl °&°‘lf cm mnespisiedt yI butyrate
melts at 77. rl-ﬁ et ﬂ g@&%’f‘ i Pl Y gstal line
(monot r4gpi c) cxp"itéte?[mnr]'lﬁe Hi;(t re 1haanb§equenil¢rsu reéf &6 e MH?’?O“S’\E CLM M
: - m ens [to 4 200ml of ice an
IS r 1_ Phenyﬁ Wol} hy rcﬂ:,ﬁ oric ac:tc;)n g?r%ﬁ?u?g is exmu'acte ree ti gj"'n .on e of t he
[eer] - cetate, aéged with water, dried over sodium sul&lqlate and evap
synbol s Rf er heamdg RAdish draidlCshiited ab 1he résiddfre AisdRd ni easf her -
: 50 chromatographed on 400 g of silica gel Elution with benzene/1%, acetone (v/v) " 50 -
! yields 8.1 g of yellowish crystals which are recrystallised from acetone/hexane up
r to a constant melting point and clearing point. The resulting, ure p-[(p-cyano-

phenoxy)carbonyllphen l-ethyl carbonate melts at 144.7°—144.8°C and, with
_ cooling, is liquid crystalline (monotropic) at 115.8°C. UV (ethanol: 5, = 39700.
55 The starting material is prepared as follows: 55
"~ Chloroformic acid ethyl ester is allowed to act-on p-hydroxybenzoic acid i in
the presence of.1-N sodium hydroxide accordmg to the method described by E.
Fischer, Ber. 41, 2877 (1908). There is obtained crystalline p-carbethoxy-
: oxybenzoxc acid which is treated with thionyl chloride according to the procedure
60 described by H. Schdnenberger et al. Atznelmlttelforschung 14, 324 (1964). After 60
removal of the excess thionyl chloride in vacuo. there is obtamed crude p- -



represents a straight-chain alkyl group containing 3 to 9 carbon atons, a
straight- chain al koxy group containing 2 to 9 carbon atons or a

st r ai-ght-chaip—alkanoyloxygroup containing 2 to 9 carbon atoms. 25

2. 5-n-Pentyl -2-(4-cyanophenyl)-pyrimidine. 25 3.

5- n- Hexyl - 2- (4- cyanophenyl ) - pyri m di ne. 4. :

5-n- Heptyl - 2- (4- cyanoghenyl ) - pyri m di-ne. 5.

5-n-Cctyl - 2- (4- cyanophenyl ) - pyri m di ne. 6.

5- Cyano- 2- (4- n- propyl phenyl ) - 5w de 30 7. . S
5- Cyano- 2- ( 42n- butyl phenyl) p 'di ne - 8473990 _ . o 22L/a
g ggﬂg g Ej 2_ AT en dl n% ‘ﬁ_ﬁed dn'ectly in the procedure descnbed =
5- Cyano- 2- (4- n- hept en pyrr m e S
5- Cyano- 2- (4- et hox phen py5| m di n de28b .h.' 112dls led 40 Fof o

r ipheny] are dissolved.in 4.0 ml o
0" Cyano 2 4 n p q%% [ng J?ﬁ'qw getltgmg yIn the course: of 2 minutes, - 5
5- Cyano- erﬂb’nl) OPY) !ym: (ﬁu dchlotile are added diopwise: thereto. The

&

5- Q/ano 2 (4 n paﬂ;be;&meey erty neehydihﬁchlonde ‘precipitates -out. ‘Sub-

5- Cyano- 2- (4 n- gntemgerature and the susp_ sron

0% hyd T1C
S Sano 2 4 (R TR ) R T TR etk 1
t he manuf tures IpR&xe il - Mﬁd lim .Q omsaz # of yeHbwishl orgstald N Cl al m
1, which pr ocessobcamprasswese sidy awelmyqivdtm zene@odrphramlogrhplteﬂeng@aef al :
formula [err] m@%@%@ﬁom“ trilﬁf_“. iy 2§0r8r ¥4 ‘g"% PEfR&nts a o
st ai ght - ggai n SHohot) THa 'tb - aﬁaa.%aﬁreayr q%m CRIBOR- GG, a.15
strai ght-chain a:hkony:og]tngdp qmd‘rt:mtnlhm(nﬁmbﬁo c)mmmrc m(earmms Q= a
strai ght-chain éAﬁl@noyl 0XYy ‘group containing 2 -to 9 car bon at-ons "and t he

ot her represents:t, H ?‘WEC@LW*' _group,_ or (b) for the. manufacture of
phenyl - pyrim di es: q g pYrihiding _m,rgan&mﬁ,ﬁuﬁo represents ‘the cyano
group and Rerr]’ represents a- stral ght - chaki.n: al kI yI group 10} '

contai ningg3 to 9 carbon: ‘atons,” qgi’ ,car n..al koxy l2roup cont aingy to .
9 carbon atons. .or.a strarght charn akkam group c6 tar ni ng 2 to 9
carbon atons, reacting a conp ound of the eneral forrrul a -

1,473,990 car befese g wéébr hen t he
procedur e ‘descr iy :fr‘g;‘ pcb o f@f’éﬁﬂ ﬂﬁ’ . °@%ﬁ S e 28.
0.390 g (2.0 rrmgl- Qfmt ining \20 9- chrl rp:heny are dr ssol ved I'n 4.0 ni

of abso1 ut2s. pyrrdr 565-& ent; _ y EIIYWH lings strrrrng In the-icourse @ 2
mi nut e§% 5 0. 255’ aizl_g" 1] ! ﬁ.‘ fLd chiforide are “added dropwi se
t her et.o. The terrpesas.hr.mty.z- 2% idtle! -0i ne. hydrochl ori:de

preci pitates out. 5u$3Cy DO ﬁk?péﬁhhglmmdm i:s 'stirred overni gh't\ ét room s

t enper at ur¥® and -f-h# - %EY o-a mxture-of 12" g -of ic80and
-ne,z m G

12 i of 20% hydio ‘n y'nm,dmem xture i's extracted three

&)

E

W‘B&l
u-vu,n
AQNA

times with ethyl.- am@t s no- t Heh’y)«pgtrﬁﬁdmdrred over: 10 sodi um sul phat e
and evaporated in \lr Ylb m wi sh crystal s” obtai'ned as_fhe -
resi due ar® di ssol ] gﬁ% 1QFaphed on 40 g of 'silica3yel.
Elution wi.th benzerine 5y¢)a y] yp en -rmﬁﬁﬁh crystals which are
recrystal l'i sed frons ex!yd)-mrlmuhst ant- nel ting point and

cl earing 15 13 o lpj?g g:}'é'lé‘l;ré'(i‘;é' iﬂ‘!‘? Eﬁﬂ?g‘%&q‘{ﬁgﬂd&sp??ﬂhw but yrdarte

mel ts at
(ronot ropi¢) at 74(a§[d€llyfd]‘£ng Won&rpdi arcolthe geﬁeral]fonnula '-_ L

m) s

o wherem one of the symbo]s R3 and R4 represents a stralght-cham alkyl group con:
45 taining'3to9 carbon atoms, a stralght-cham alkoxy group containing 20 9 carbon 45
: atoms.or a straight-chain alkanoyloxy group contammg 2 to9 carbon atoms; :
the other represents the ammocarb iyl ) _ .
or.

(b) for the manufacture of phenyl-pyr s_,of formula_I wherem R, '
50 represents the cyano group and R, represents; a straight-cHain alkyt gfoup
containing 3 to 9 carbon atoms, a straight-chain al'koxy group contammg :

- carbon ‘atoms. or a straight-chain alkanoyloxy group t’:(')ntammg 2 to 9 L
atoms, reactmg a compound of the general formula L '

50



26100.f WHAT WE CLAIM1S:- 1. Phenyl

-pyri m di nWrwl a 20
(r - 20 [err] wherein one of t i‘ err EﬂndR[eJrr]

represents the cyano group and the other represe ‘“
group containing 3 to 9 carbon atons, a straight’ “m‘m“ oup

containing 2 to 9 carbon atons or a straight-chain aFkahoy'T oXy group
containing 2 to 9 carbon atons. 25. 2.

ai n al kyl

5-n-Pentyl - E‘ (4- cyanophenyl )m di ne. - ' 25 3.
5-n- HeXyl nnnhgn\ll \ =V e di npl 4‘@ 990 e . : 22?

5-n- Heptyl - 2-( 4cﬁ5ﬁﬁnﬁfﬁéh) pélﬂdrme YhiRs is lﬁed directly in the procedure described

5-n- Gt yl - 2- (4- tythe Gics parpgrrptpyf thiv Ekamele. 6 B

5- Cyano- 2- (4- n- propyl phenyl') - pyri m di _ 7. : _

5- Cyano- 2- (4- n- but y gy »ln)m Jﬂcgd é droxy ipheny! are dissolved in 4.0 ol of 30 =
8. 5-Cyanocs 2- ( 4absolae pyyidial Qﬁw Zgoi y rrxj'mg yIn the tl:st)sm':a,ee ot!n2 mmr\nlte(;, 5 ¥
5- Cyano- 2- (4- n- Ba¥%yg é butpmqj p.:nd; chljoﬁde are added dropwise thereto. The

S Cyano- - (o - gt R '
enyl) -pyrim di ngp 3'on to s mixtire-of 12 e;e'b 2ot “Phe i i di ne.
35 13.' 5- fyano- mixture lis-d3trha rlgpie)s ybthm a&em& w d WIth water, dned over 10 .
S Qano-z-(4n g?g"ﬂ“gﬁgg;;gﬁ i i bt o s

5- Cyano- 2- (4- n- £ vellowish Is which :
5- Cyano- 2- (4- n- kaegtstﬁlueaaymmy toneflékand] G n¥°m3?tnusxg c?lfia:nw clc agess for .

t he¢ manuf ¥t ur ep tTher lpu. eaylylfbytynate alelts at409g~1-?832f n ck& m
1O§Wm ch proces ‘ggﬂ'rf) %%ﬁmaﬁ“}%&'%?@éﬁﬁﬁﬂlﬁ Bt (cthRolyen s al -

fofnmula [err] erein one of the synmbols Rlerr] and Rierr] represents

a

stf ai ght - chai n al kK WHAT WWip CLAIM 1S5 taining 3 to 9 carbon atons, a

strai ght-chai n al kbxBhegylpypimidines af therggnezaltformmlear bon 45 atons or a

strai ght - chai n al kanoyl OXy group cont |n to 9 carbon atons and the
ot her rep?‘bsents t he am nocar bonyl bg for th@ manufacture o
phenyl -pyrim dines of fornmula | where ] ‘50 represents the cyano

group and Rt rhudGRLE0 6the gaqnu%ﬁmxflaqﬁ %&MH@}&& i ana ¥ G121 11 1O 3

to 9 carbon at olrzp,-,es@ 2ikih©3 o ]gm.Q car bon
atons. or a st re¢haipaikos 9 arhoo atoms ond sifaightichah a:llon exr bon
at ons, ti ngsra¥ ormul a 23 -
1,473, 990%: P %w éﬁ' yl" h‘ggﬁ‘s'pyaimjl 23 rr] wherein rr 25 '
.~ 3. 5-n-Hexy 1-2 4—cyanophenyl)-pymmdm [e ] erein Rlerr] &
represent s a st ralgbtn-mmym-(a-k:iqm rhﬂdﬁhe.l ning 3 to 9 carbon atons, a
strai ght -chai n al gé gki qw €9 ‘carbon atoms or a \
strai ght-ghain al (03 d{ﬂﬁ%ﬁ gﬁm % to 9 carbon atoms_and Y 3 :
represents a hal oge ano-2-(4-ra aml pﬁfny laul phonyl oxy group,
5 with copper (1) Q;)idiyantEZGﬁ‘n- my *anmdme or (c) for the manufacture of
phenyl - pyri m di nes gﬂ(‘;_ 4_ct pe(ris represents the- cyano group
and R2 repgesents g ol ﬁ j"p,g;ng&me 10 cont ai ning 3 t 039
carbon atons, a strsaB inod?(au y {ﬂqﬂdmant aining 2 to 9 10
_ . 14. 5-Cyano-2-(4-n- entyloxyphenyl pyrimidine '
. 15, 5-Cyano-2-(4-n-hexyloxyphenyl)-pyrimidine.
é 16, 5-Cyano-2-(4-n-heptyloxy tphe:nyl)—;:o rimidine. .
3 40 17. A process for the manufacture of the: phenyl-pyrxmldmes of formula I 40
gnven in claim 1, which process comprises
(a) dehydratmg a compound of the general formula -
* wherein one of the symbols R, and R, represents a stralght-cham alkyl group con- \'
45 taining 3 to 9 carbon atoms, a straight-chain alkoxy group containing 2 to 9 carbon 45 >
atoms or a straight-chain alkanoyloxy group containing 2 to 9 carbon atoms and
the other represents the aminocarbonyl group, . .
or
(b) for the manufacture of phenyl-pyrimidines of formula I wherein R,
50 represents the cyano group and R, represents a straight-chain alkyl. group 50

containing 3 to 9 carbon atoms, a straight-chain alkoxy group containing 2 t6 9
carbon atoms.or a straight-chain alkanoyloxy group containing 2 to 9 carbon
atoms, reacting a compound of the general formula ) .

'm-*-ﬂ-'- ~he
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carbon atons or a straight-chain al kanoyl oxy group containing 2 to 9 carbon
atons, dehydrating a conpound of the general formula [err] wherein Rerr]

has_t he significance given earlier in this claim. 15 (d) for the
manuf acture of pheww nes of fornula | wherein R err] 15
represents a str n al kyl group containing 3 to 9 ca n atons, a
strai ght- chai nlm Miw al ning 2 to 9 carbon atons _

strai ght-chai n al*kano cant aining 2 to 9 carbon at and R err]

represents the cyano group, re uctrvely dehal ogenating a corrpound of the
general formala [err] wherein Rerr] regageents a straight-chain al ky
group con arnrng 0.9 carbon a oS, - ZOXy O P
containing:.2 to 9 car bon at.ons. or _@a_@ chal n al kanoyl oxXy . group
cont ai ni ng"‘f to 9 cadrbon - at.ons; } e) f oil™he” manuf acture of
phenyy).- pyri m di nes of forrrullga Itmv\a,t;“ererngmt err -g@fSﬁ;egresents a
straight-chain CEHHT - tdmingad to Awarbon afpmai ght -
chai n®al koxy gr%ffé,g :%J: kﬁﬁnﬁmﬁ’ #gl lﬁ?aeo %ﬁi@f‘ggfg‘ hai n

al kandyl oxy gr oatp mCO]nina!r s upalr bon at ons and repres s the
cyano group, reﬂéhﬁ?@ea(%e\rﬁp@andmum h)@ngeneral forrrul a [err] wher ei n

R err)] has the 4. CARG | e V\Atha al kal i
salt of acetali Eégﬂ;slﬁ(d e, 'ﬁa%f'pe gF£L°"ﬁ{@ﬁ£§i g‘l 3{““‘5‘?'{5 ss for t he
manuf act une of tdntaigihe 9pgtrbom msesstraight-chatildikcoxy g@uyedmmﬂm@

substantial |y aa;gher rgp oF & eralgbiechemn pikanoilony srodnopastaining @ taifycagme 35

of the foregoing B8 6 Yé%mf at%)mfgun of the general formula

35 19. Phenyl -pyrimdines of formula.l s -
by the process claimed in claim'®P7dr . JARnemat (I¥) m xture for

el ectro-optical purposes whi:ch consists~of 87 or nore. phenyl - pyri m di nes

of formula | gi Vbﬂemrﬂsdiaathﬂﬂsmﬁamt;fgw&n dsherrleaus ceimr nemati csubstances
and/ or noASn emil; facture of phenyl-pyrimidines.of formula I wherejm R31. A 15

nematic mixtur ec}&ﬁicsm m@i nﬁ?ﬁ%%@@ﬁ%&%ﬁﬁ%ﬁ&ﬁ "ﬂgﬁr mi di nes

as claimed in ckzaupmoﬂarhm 16td- @ cdatison Vatoms? nepredens’ the X:Wfoegraﬁp;ordr ng to
cl ai m 20, whi ch"?étb"rﬁ’t"ﬁ!b’ﬁgh ?*\E@S\#é‘PVPWérPQIthwmrﬂi fefmids of formula | given
inclaim1;, 45 23. Anerratlc m xture gccording.to claim 20 which
cont ai ns pogenyl - 45 pyri ni di h; or mul a | (9,' ven in claim]l 2nd
conpounds of- the general formula. ™ ' B
1,473,990 erein Rl err] represents a
strai ght-chain ’d '!ibmttfiaht- ll@lltybgr@nmmnbmmgﬁtomcarben sbmagi ght - chai n
al koxyy group cofy on m f_g":r)r? %S@Pra&?”ﬁrﬂfﬁéﬁalﬂf ‘-‘éP%anoyI oxy
group cont-ai ni ngr 2 8 car ms or ra ‘ght--chai n "al kyl -~ car bonat e
group con®ai nin Z(ek diorltlle custmgfantum ofrphen&l-pynmndmes of2férmu@a IngeRdin ®, M Xt use
?r:

di t | ining 3 to 9 ngbr- f la |
given i1 clair T g;}g 51 n Rlerr)

ve \nclaim 1 vvhen rran-uf actured

given in claim !
represents a staamgmumthatha gahétsl|forguliIp . cont ai ni ng on atons or a
strai ght-chain ar kyl'carbonate group containing 2 to 11 carbon atons. 10

25. A ner‘rgélc m xture according to cl cﬁ‘*\M’n ch.contains phenyl 10
pyri m di nes of fer rruI a’l gr ven'in c&ﬁ@ rahnd conpo Wéls of the general30
formul a S

wherem R, has the s1gmfieance lflven earher in th1s claxm,
w1th an alkali salt of acetalised fydroxymethylene-cyanacetaldehyde
r 18. A process for the manufacture of the phenyl-pyrimidines of formula I
given in claim 1, substantially as herembefore descnbed with reference to any one
N '35 of ithe foregomg Examples | to 23. .
~ . 19. Phenyl-pyrimidines of formula I given in c1a1m 1, when manufactured by
thé -process ‘claimed ‘in claim 17 or 18..
:20. A nematic mixture for electro-optleal purposes whtch consists of one or.
‘ dre phenyl-pyrimidines ‘of formula T given in claim" 1 and, if desired, other
L 40 netnattc substances: and/or non-nematic substances. .- 40
‘A ‘nematic’ mlxture according to claim 20 wh1ch contams phenyl-
. pynmldmes as claimed in claims 2 to 16 inclusive. .
:22, A nematic ‘mixture accordmg to claim 20, which. contams excluswely
'phenyl-pyrmudmes of formula I given in c¢laim 1. :
- 45 23. A nematic ‘mixturé accordmg to claim 20 which contains phenyl- 45
pynmldmes of formuia I given in clalm 1 and compounds of the general formula

35
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[err] wherein Z represents the cyano group, a straight-chain alkyl group
containing 1 to 9 carbon atons, a straight-chain al koxy group containing 1
to 9 carbon atons or a 15 strai ght-chain al kanoyl oxy group containing 1
to 10_carbon atons_and R, 15 represents a straight-chain alkyl group
containing 4 to 8 carboniatoms, a straight- chain al koxy group containing 5

to 8 c u I'ﬂ)mmlllﬂlm,r ai ght - chain al kanoyl oxy group contaiping 2 to 8
car bon ght chal n al kyl carbonate group. containing 3 to 11 -

car bon atons. ematic mxture according-to claim20 which :
cont ai ns - phenyl oyr i nesl,478,99r rruI a I given in claim I24an
conpounds™of T ) er el

strai ght --chai ﬁser é reserts isr{u aﬁ’t Lham ;lzy‘(\’%gu; ca tam Zrtl’agcifgﬂ Qﬁl{]‘{l

st rai ght - chai atkai xwg@npwpn Gmtqscm;bpn ratdnesxyd mxt)talgm-chadnemyyl ox ,a 25

strai ght - chai ¢ar 09 carbon a O
st ra: ghti I ﬁ% s esaﬂ?\%_&% mgﬁj %é& ‘L‘ﬁnﬁf bon atsom;i

27. A nerratlc ure accor ing: to cl a| m tal ns. phenyl -
pyri m di nes of. for mul-a 'l gi venR n&_ corrpounds (BZ) the gener al ¢
formula 30 ~wher ein R[err] rep osknt's a A ght=ehai'n™al kyd group

containing 1 t S accordi ng to claim
20 whi ch- Contéﬂi'ignﬁtems:f} Ejfflﬁh ama] gﬁgﬁﬁamlingtow re;;ho&até)rnal m1 and -
conmpoungts of -t he25gef aiemhtid adixtudeaad cefdt toh elsien 120 Rptdelr otaids fphe r-] ‘eaqb
represent a spirisi mwlfmmnladlsim mgql%md apé sempavndsof the genaral fganula " carbon
atons, a strai.ght-chain al koxy grgtg cont' qing 1 to 10 carbon atoms, a’ '35
strai ght chai n al kanoyl oxy grofi ) q ', 20 11 car 8 atoms or a :
strai'ght- chain al kyl carbonat e group cont‘ arming 2 to.11 carbon atons and
Rl err] Tepresehdreia Z&bﬁ@iehﬁﬂle&l&adbrg@dﬂpnestﬁigﬁmlﬁ[nﬂc iiyéo,ntaaﬁﬁlytb or -
met hoxycar bongbar rm! Straigl tﬁmm@xmrqewpe bqﬂ@t 20 V\/m ch
consi st # of 5 a at% ’°“po° @ﬁﬁ '
B

p- n- hexyl benzg a’é‘n AL emaia c%bﬁﬁtoﬁ@, sraight-c ¢nzoi ¢ aci d
p- cyanopheny| gresp eqmtalﬁﬁg ZMﬁMn@tmsmw%r ed:aduaikymrhvhapmm whi ch

conS|st of 5eqnt oarb MI dW gn g e enzoi aC|d
oy andbheny ,r@%""ﬁ R R S

31. A nematic mxture according to al_m whi ch conS|sts of

5-n- hexyl - 2-(4- _' 45 cyanophengg' : g,e 4' -n- hequ;jl -4 cyanobl phenyl )
and 4'-n- pentyl cyanobl phenyl - S t
1,473,990 R CHEL ur e
according to pI eren)nrh__ re eseﬁllti;a strm%ht chalﬂgl 1 S%E,pr s ﬂhh%)]'g’;;q _ . IA
cyanophemyl )-- st;uightmlmmelkmdloﬁy grohe ponthiniig @40 Oycarto) hem;sl‘) straight-di ne.2533. W

cyanophenyl) E}n ﬁﬁg’m I éﬂﬁ d,a&ltg{, phenyl ester,
p- 5 hexyl.henzoi ¢ "aci c anophenyl ester and ‘p--n-octyl bentoic

acid p' -cyano- 5 phenyl este,sé '&: Re! _'gmture ae&ﬁfdl ng: to cl a| m 20
p

whi ch consi sts of ‘5-n- hept yl cyanophe yrim di'ne,

p: - hexypbenzolc zk-amég% bR e & mtmﬁ“%‘iéﬁa“fd

benzoate). pynmldmes of formula I given in claim 1 and compounds of the general formu}a
10 35. A nematic m xture accordl ng t_o ol a| m 20 whi ch’ consi St's’ of

5-n- heptyl - 2- (4- —0
5-n- pentyl 2- (4 cyanophenyl) p_ =/.an nR-B hept )ﬁ( 3 tyanobl phenyl
: .- 3

' wherem Riz and R,3 each represent a stralght-cham alkyl group contammg l to I10-- . 3— '
as carbon atoms, a straight-chain alkoxy. group containing 1 to 10.carbon. atoms)’ sl 5 =«
. straight-chain alkanoyloxy group containing 2 to 11 carbon atoms or a stralg . .t

nematic m xt uf :?@Eﬂ?ﬂﬂ‘? tet@‘@l%ﬂ?ﬁﬁmqe‘gm;@% s conta:éi 3 gwptyl 2-(4-

chain alky]carbonate group containing 2'to 11 ‘carbon atoms and Ry, represen: X
chlonne or bromine atom or a methyl, acetyl or methoxycarbonyl group.-
' 29. A nematic mixture accordm%to claim 20 which consists of 5-n-pentyl-2-(4-.
- 40 cyanophenyl)-pynmldme, p-n-hexylbenzoic 'acid p -cyanophenyl ester .and p-n-
o octylbenzoic acid p’-cyanophenyl ester. . P
30. A nematic mixture accordin, g to clalm 20 which consxsts of. 5-n-hexyl-2-(4- '
: cyanophen ])-pynmldme, p-n-hexylbenzoic acnd p -cyanophenyl ester and p-n-,
: octylbenzo:c acid p'-cyanophenyl ester. i
45 31. A nematic mixture accordmg to claim 20 whlch consists of 5-n-hexyl-2-(4— - 45
o cyanophenyl) pynmldme, 4 -n-heptyl-4-cyanob1phenyl and 4’-n-penty1-4-
cyanobnphenyl . _ '




36. A nematic m xture according to claim 20 which consists of
"-n-pentyl-4- 15 cyanobi phenyl, 4'-n-heptyl - 4-cyanobi phenyl and
5 cyano- 2- ( 4- n- but oxyphenyl. ] . di ' '
accordlng to claim20 which CQQSLSLS*Df 4 tn- pentyl - 4- cyanobi phenyl ,.
-n- heptyl - 4 cyanob| henyl and 5-cyano-2-(4-n- pentylphenyl) pyri nm di ne.
ﬁmm H:[lmwﬁordl ng to claim20 whi @gonsi sts of
'-n-pentyl - 4 n-hept yl - 4- cyanobi phe and
5 cyano- 2- (4-n- hexylphenyl - pyr|n1d|ne 39. A nenmatiT>m xture according to
cl aim 20 whixch esnsists of 4'-n-pentyl-4- lgyﬂnoblphenyl .25
4' - n- hept yt - 4- CYaNoDI psbenz..ﬁma e AU s R mmmf)sn.zam-z.(4. S

pyrim di ne and;_;— cyaﬁ.go}ﬁre 1‘{ (4- b nyl)-pyrlmldlne o
25 40. A nerrat .c.m xt USkAaemmmmgur&awcqrﬂmgmdmn w h consists ettSSn«bdptyl-2-(4-:-

- n- pentsyl - 4- cyan @(tbg ¥ hoxyphe e_ster, p:
o:d B‘iﬂ pnfy&fl nyl ester an p-n omngmc acid p’-cyano 5
p.

5 cyano- 27 (4 n? buty '
5- cyano- 2- (4- n- pent yI yxlebxatﬁxyrhkmachﬁgdn &mm)zawmcﬂcc(nénstmoﬂiaxydptyl-z 4-

t
phenyl ) - gyri ni di ne. cypnop MZWWB*FQH&I”‘“A 0 #dd cyapophenyl s p-metyr

20

consi sts of 4' -n peng Q Yd'ﬂq“ﬂ?aﬁo (b'ﬂé’HSY , "
5- cyano- 2- ( 4- i Obut y [nlematﬂyrﬁixmadc@&dmg to clalm 20 which consists of 5-n-heptyl-2-(4- :
5- cyano-2- (4-n- hexybyah h))l)- lidihe)i ﬁez-peatyﬂ2-(i!—¢yymphen’&l)@nmrdme ‘and" "4'-n-
pent yl oxyphenyl ) - pyh? r%i@" wizeny permatic tlﬁ cording. 1o %Imaun 20 . -
whi ch cogsi St Of 4cya'ﬂ n-h l-4-cyano ﬁﬁs‘lﬁ ‘éﬁglno-z-@-n-butoxyphen 1)- 15
4' - n- heptyl - yanobyrp.h -n hept y{ oxy-4-"cyanobi phenyl , 1Y3

n- oct yl oxy- 4- cyanobl phla7n n clainy 2hwmlich, ¢onsis: PH‘h ieptyl-4-and -
5- cyano- 2- (4-n- but gﬁ? Yh - pﬁ’/‘?‘?‘?ﬁ"dﬁ' bu%e YA A8t ed- Fyé“?f?&’&rP%“ phegylyi ng to
clai m 20 whi ch,cons 38 aneﬂra{xé Bk'i\rr@ﬁ&laidmg 19 RR%Y b0 FRBEIRSIHD6E 4 ReRZGNA-t “ | So
p-[ (p- n-butyl benzyl cﬂaaﬁplanylnd'-nhemMyhnobﬁphpnywand 5-cyano-2-(4-n-hexy1phenyl)

p-[ (p- n-hexyl benzyl PH &m n0| benzomjﬂ' | gclaxm 20 whlch consists of 4'-n-pentyl-4-

5- cyano- 2- (4- n--pr opyj % & B ey LA b ohenyl S-yao.2(4-n-pentyloxyphenyl)-
5- cyano- 2- (4 5but yEﬁ-ﬁﬁﬂl nd)yeyamf J(@f-hex lpm o> (Ehpsmtyguyphenyl)- 2
phenyl) - pyr m ne 5- c40aAciemati mlmnmhen 'ﬁ) mldcmstanm'-n-pentyM-- '

5-cyano-2- (4-n- hepf e@ﬁ‘ﬁ%’% agggéﬁté' pﬂ%&g}?ﬁ m‘gﬁg%o-f'gy};?xﬂ%ﬁ% facture
1

of nematic m xtures :
phenyl - pyr| m dpnes of oAmcImném nreacclofdmgltalcm:izwmh consists 454’ apehtyld- -

30
and/ or wgth ot her- n@fﬁa?'i’lehw st4a E Wﬁ@ g}ﬂogﬁa‘rmés 5. A
process. dccording t: gj;,‘g;} WE@% H‘é’ YR FPHTAT nd R i n
claims 2qto 16 incl USiame AtieRalib getur coﬁi t6 GRS 200WHIEH Ebnkigls by alpahty-4L4, a
wher ei n Bhenyls pyr i esiadebiphenyf 4'fnghreptyl-é-cyansitiphenyl, grmknptyﬂoxy-é+caan¢biphmy 4xi xed 35
Wwith one anot her. n-octyloxy-4-cyanobq;lhenyl S-cyano-2-( -n-pentylphenyl)-pyr] mx@e@sgndacéor di ng

to claim 44, wherei H 8AEAGEmR ARy ) aalﬂlzoe,ﬁxcetmis@ﬁmk Rph-pidpyEn i
claiml are m xed V\betnhyhdae)amnmaoﬁ OUﬂ-ﬂp-ndfut hemyu&laxe)dhxhdo]-genzeﬁime] clai m L

23. 48. A proaess 1m1 g‘ '; gii 3;;?0 ggrrepro ylphenyl)-
phenyl - pyri m di nes l_ rg;d;l . 5 & U ‘ygl'%(g'_ %\yh one
or nore corrpounds Ohe nY)p ﬁ).l v .mcﬁ gl v(en I'n mp 4. 45 A proces

according to -clai m44 44\M$e cpss tlvrmmmf@t h F mnmlneneshldf pfogessul a |

gi'ven i nclai 1 ar g p P@mﬁﬁﬁﬁ &g,w -,,emm‘bg;myfven *
claim25. 50. A procCess, Apfdek sglhébgr r%t& 18l ¥4 yﬁﬂ irfé thed in '
phenyl - pyri m di nes clﬁ&sdftofl@nmﬂsme hregissden i n cl ai m 1 are mxed W|th one or

nmore conpounds of far Fﬂce |39“é’!‘f’14'&4° laH‘i'f'ﬁ Zéefﬂal’hew W%@Q@%&E@Nﬂing to
cl ai m 44, whef@in oﬂ‘ée?é §‘1 e &-QL L enyl- | vep in 50
claim| @re mxed véftibe Qi‘en@f:l&mi«gpﬂﬂé%i ith onk @F Hdte?eofpounds oﬁgt‘mﬁgven in

cl aim 27 : VIII given in claim 23.-
i& . - 48. A process according to claim 44, whereiu one or more phenyl- nmldmes
55 of formula I given in claim 1'are mixed with one or more compounds ofp ormula IX 55 .

- given in claim 24.
49. A process accordmg to claim 44, wherein one or more phenyl-pyrimidines
- of formula I given in claim I are mixed with one or more compounds of formula X
" given in claim 25, :
60 50. A process accordmg to claim 44, wherein one or more phényl-pyrimidines - = 60
of formula I given in claim 1 are rmxed w1th one or more compounds of‘;‘ormula XI &
_ given in claim 26. :
- 51. A process according to claim 44, wherem one or more phenyl-pynm:dmes
of formula I given in claim 1 are mixed with one or more compounds of formula.
65 XII given in claim 27. _ : 65




26 1,473,990 52. A process according to
claim 44, wherein one or nore phenyl-pyrimdines of formula I given in
claim1 are nmixed with one or nore conpounds—of fermia X1 given in claim

28, 53. A process according to clai m44 wherein the conponents of the
nemati c m xtures of any of clains 29 to 43 are m xed together. 54. An

ncaiaimi intiaia erystarine condttopINIMIANERHR opei i ® ' o e

appar at us contai ni ng nyl - pyrim di ne ag clFai hed"i i’ aly one of ¢l ains 2
to 16 inclusive in |i d:crystalliigq% condltlon - 56. An el ectrgt,.e‘phcal
apparzst us containing a ljiquid cr vZ . clainmed in
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Courier Pr =s I_?E%Fﬁf théthed by  the, Patent O‘ff"ce?ZS
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’ any grﬁle 9An ell;l::ro-optlcal apparatus_ contammg :a, liquid. crystalhne nematxc 1 1
10 mixture as clalmed in any one. of claims 20 to 4 mcluswe et ,
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