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1
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1 

. 
s Ar. is phenyl, substituted phenyl, w~1 "- u A 

or halathlienyl, said substituted pbeilyf eon:.· · . N · ar · , ·· 
Uidnmg a phenyl subsuituent wmob 'is hal~ I . . 
•lower atlcyil.or tower •x.y; . . . R1-c-c.-o 

Ar' . is . ~yi, 'Slllbstitutai phenyl or a- I I 
tetralfy), sak1 ~tuted pheny!l containing a . · · 

-
'..~~ 

.. •>. 

phenyl dsµtuerit whioh is halo, lower alltyl, . -R2 Ar . . 
lower aJmxy; cyam, nitro or amino; . : ' .. . . . · ('II): ·- ,,. 
· R'·is hydrogen, met!hyl or eth}'ll; and · wherein Ri, Rz, R', R" ~ Mare as pteri-

R"- is h}tdrogen or methyl; rusly defined. Thus, the ketone of formu1a 
IS provided th.alt: . _ (II) may be tirea.ted wit!h an appropriate amine 

(i) when X is -NH_;_;, then· R is hydro- • of fomnrla (III): . . 
gen; . . .. ' .. , 

(iii) when Al1I is a sti:bstitum iphenyi con..;. . HzN'-(CH2);.-Air' 
ta!inmg a phenyl substituel\t vmiidl· i~ ,niltTO 0r • (III) 
am.ino, tlhen X is -().- and n ~ O; · · wherein n. and Ar' a.re aS previously defined, 

(iii) When Ar' is tB ~a:lyl, . then X is · in a sui~able solvent, e.g.,. an aromatic hydro-
20 -NH- and n is O; and · . . . . • carbon such as benzene, tQliuene or xylene. 

65 

(iv) -when X is -0- end Ar' 1s phenyl. · Preferably, the amiilation is wnd:ucted 
or subst!iruted phenyl containing a phenyl under re:fiux conditions and in the presence 70 
substituent whik:Jh is halo, 1ovret alkyl, lower of a small amolillt·Of an appropriate aldi.d, e.g., 
alkoxy or cyano, then n :is an ·i1*gci" of. 1 .·P - toluenesulfonic a:tjd .. After ltftre evolution 

2S or 2. · · of water bas ~. the aro.mauic bydrocatbon 
The ·¢mma.ceutically ~ble . s8il:ts o! · solvent: is · exaporated off. and the re&J.\iuai 

t!he foregoing compounds (I) a¢ also in.d~d iprod.uct. (IV) is· transferred to a suitaMe sal- 75 
witmn the scope of me present in\l'en!t:iori~ ·. vent, preferably a rower alkanol sol~t hiawng 

As used herein, the terms "Iow:er alkyl"· . . up to 7 C:aJ1bon atoms, and ~ '1lO the 
30 and ·~J.oweil' alkoxy'' refei: to strai.gh'.t or ·bm:nch ·.corresponding a:inine (I,._), ifor exM!iple, lby 

-chained saturated h~ 'ha-ring fiom trea'tinem wit!h a sUitable reducing agenn:, SllOh 
1 to 6 cal1bom, such as, for exalmlple, methyl, as a complex· metal hydride, e.g., potassium 80 
ethyl, propyl, isopropyl, butyl, pentyl or hexy!, boroh}'dride or · sodlil.Im boroh~,. or by 
and, respectively, the OOR'eSpOnkiiing a!lkox.y catalytic hydrogenarion, e.g., by contalot: wit!h 

35 graups sudl as methoxy, ethoxy, propoxy and hydrogen and a paillad!ium - on - cluirccm 
isopropoxy. The preferred lower · .iaBkyl andl catalyst:. The amine product may be recovered 
lower alkoxy grouips are methyl and met!hoxy, from the rea.cllion mixfuue accordfug to con- 85 
respe'Ctimy. The prelferred substitut'ed plhenyls v~. i~ti()]l procedures either as · 1lhe 
witih rega'1'd to the group Ar are DJ0001-, dli- free base, or, d.f so. desired, in the form of l!-ll 

40 and tri-'haloplrenyl, lower · allky.liphe:n.yl and. adti addition salt by trea'tmetit: of rhe •base 
•lower a.lkoxyphenyl; and &om. me .igro'up Ar' with a suitable acid. 
are mono-, di- an.rd 'tri...lha.J.ophenyl,mom- and . 'fh.uS, 1 - [44. -_dichloro ~ lf3 - (p - 'Ohloro- ~ 
dli - {lower alkyl)plrenyl, if9wer, adkoxyphenyl ~loxy)phenethyl]dm:idlazole and 1 -. [,P­
cyanophen~ mono- and di-nitrophenyl and (p - clll<llmbenzylog)phenethyl]imidazole may 

45 aminopbenyl. . · · · · · be prepared by ~g the sod!ium. salt . df 
Pal"t!iculariy preferred compounds df the ~ . -_ (2,:4. - (ij'Oblorophenyl~ - · -!­

present 'invention are 1 - [p -· (p - t!M.oro- ethanol. or . Qf l ,. [,P ..; ~ydiroX.ypbei:leylJ.-. 
benzyloxy}phetnethyl]mdazole, 1 - [2,4 - ·d!i- Unidazo],e -~vely Wlitli P. - clllorobenzyl­
chl~ - fJ - (p - Clhlorobenzyilbxy}phenetihyl J- ~oridC. 1 - [.2,4 ,. Didhloro - .P·. - (2,4 . ., d!i-. 

50 imidrazole, 1 - (2,4 - dichloro - {J - (2,4.- di:-. ch{orobenzyloxy)p~ylJimidazore may be" 
chlorobenzyloxy)P'henet!hyl]Widlawle,. 1'-[2,i4-' p~ by reacting die sod!i'1lll 8,ll)t of·«:- · 
dictioro - ,fJ · - · (2,6 - clidhloroberueyloxy)phen- (2,4 - d'khforophenyl)imidamle - .· 1 · ~ ethanol 
etrhyl]imidazole and 1 - [p - chroro - i/J - (2,6-' With 2,4 - dlichlordbemylchbide. Iri. Sdimm 
dichJorobenzydoxy}phenethyl] imtdazole. mJaDner 1 - [2,4 - dlich:loro - (3 - (2t6 - dli-

SS Th:e amines of formula (I), i.e. the ccm- chlordbenzy);()xy)phenethyl)imid!amile and 1-
poundS !in wmdi -X- is -NH- may be [p - ahi0ro - /J - (2,6 - didtlordbenzyloxy)­
obtained by the reductive mnination of an ·phenet'hyl] imidazole may be p.tlepared by te­
appropriate 1 - (aroyl - methyl) - imi.~Z'dle acting the sodium salt of a - {2,4 - dikih'loro­
of formula (II): phenyl)illlliduole - 1 - ethanol or Of a - (p-
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'Dhe ethers of fomda (I), i£ .. rhe. -~-

,ul~~~,~~ 15 a \.U•. . ... . . • ... ·~~~· . ·.·· . ···~'-·· _:·~-

... :. : 

·;··::·::·;_ 
. ;~ 

:-"": ·;·. 

=.: .•;. 

. . · ..... ·. :·'~ -~: : 

.. ,. .... \ .'· ... 

metal .. ainide or hydr.id_e, ..• ~y be : :oonitaJCtled with aq aPP,roPriat1: hajidC of formula (VI) : .· . .. -.. :· . ·.·. .. ······ ·,.· 
. ~ . '. ··> '·": • 

{IV) 

. .: - .vr«~~2)n~~:: : _:> __ :·cvn 
wherein n· a1ld Ar' are. ~._:preV.i()IUSly ·defined, 25 Wi~ the excCptiOri tljat .ru-ns n9t aminophenyll · .• and Y is_ halo, :Pref~bly. chloro· or: bromo. Sliitab1e ~ivems ·for the .o ;;;_ alkylati.on ~ cedure iinc,tU'de the· al:omatic · .. ~bons, e.g., be~, tolµClle ,Cir xylene; tthe dlialllkyl- 30 formamides, · e:g.; ~ylfOr.inamidre or di­ethylfoI-matmde; ·. et:hm. such as tetrahydro­fm"an : or.' 1';2 - ditriet:b,-ox~;- ·· ail:d. .. hexa-.. '. .. : methylphosph()rtri!llnide. . Eleya.ted tempera-tures may tie.: ad~nrageOtisJ.y: 'e!Dploytid to 35 aecelerate the rilte . Of reaction> As· with dre amines of fomiula (I~)/i'lle :fesultitjg· ethers 

·. ·. . .. ffl wherein R, Ri, Rt~· R', R" and Ar· are as previously defined. ··. Thus; · t.J:ie. •· alamat • Of fotmwa (V) w!hich has been' prcl:iminarily 2() converted into ~ts ia1kali ·metal 11alt Jmn . by treatment with i(~ base: !U:!h as: an ai)kaJi r·-·· . ~ >. . . 

all r RI 

·· .. ._,. 
",<. 

'·.·;·;.···· (VI). 

(V) 
~ _: 

(I-lb) may be reoovered ' iii ·lllhe fox1nj: af tlhe . , free base or 'ilS an acid additioo salt. The fore­going {) ~ a:lky]atron procedure may be il1us- 40 trated bY tlre:foMowiing -scll.ematic diagr~: ··::.. .~ .< .. · .. ·· ~ .. · .. ·. . .. ;. :~: .. ··.~: < ., .. ;: ~:~ ... ' . . ; .. . ... ·: ' . ~ · .. • .. 

··:·:····.;·: 
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· The fomnula (I) ethers, wherein k' is 
aminoet:hyl, · may •be. obtained by . ireductlon . of 
the corresponding mtrophenyJ . ethers of 
formula (1:-b) a'CCO'l'ding to conventional pro-

s cedures for re!dluaing a nitro function to an 
amino fwiotlion, for example, by cata:lylli.c . 
hydrogenation, 'SudJ. as iby oomtact: with hsdro- . · 
~en md a pallad!ium - on .-:-.. ~ catai]yst. 
in ethanol, or by contact with · nascelllt hydro;. 

10 gen, sudh as is. produced·· ·by t!he a!Otion of an 
appropriiste metal and aicid, e.g., zinc md 
ac~ic . acid,. iron . ~d ,_aqueous ammonium 

· · dhlaride, or : tdll and hydrochlooic acid. 
'The starting ketones. (II) may be prepared 

15 by seve.ml methods of synrhesis. For example, 
the kel'Ones (II) are obtainable from the fol­
lowi!J processes; wherein the symiools Ri, R2, 
Y, R, R" and Ar are as prev:.iously diefined; · 

A. The known material, N-acetYl~dazole 
20 _[see W. Otting? Ber.. ~9, 1940 (1956)] 

1s contacted w.ith a compouild of me 
fonnula Y-CH2-CO-.Air in a smt!a!ble 
orgacic solvent, . e.g., acetODlitrile, and 
preferaMy under refl\lx conditions for a 

25 few hours. The solvent is. subsequently 
evaporated off and the residue d!issoilved 
in water, filtering if necessary. The 
aqueous solut:i.on is tre:a.'l:eld wi1:'h an 

. appropriate bse, e.g., sodhm lbicmborutte 
30 solmon, wllfi:l 8!bout pH 9 ·to precipitate 

the corresponding ketone: 1 - Aroyl­
methyl - imidazo1'e. If desil"dcl!, the resuln:­
ing ketone may be dlissolved in a suitable 
organic solvent and reprecipirated ·as · an 

35 acid addition sa!lt •by conventional treat• 
ment w:ith an acid; .or 

B. 2 - R' - 4(5) - R" · - Imidazole and a 
halide of the fonn'lllla 

Y-CR1R:r-CO-Ar 

40 are mtiimtely ooritacted in a · suilta!ble 
s.olv.ent, e.g;, dim.ethylformamide or lower 
·dtanoJ. containing. up to 7 cat1bon atoms, 
from which ·mixture the desired ketione. is 
preclpit.ated by, add!ition of ·waiter. AJhter.,. 

4S nat'irvely, a ketone of the · fo.mmla 

50 

SS 

HCR1R2-CO-Ar 

is first brominated with liqulid bromine 
according to COillVentiona-1 techniques to 
yield the -compound 

Br-CR1R2-CO-Ar 

which is then oreacted wit!h 'Said 2 - R';. 
4(5) - R" ·- · =imidazoie; · · 

C. The known material, et1hya s - methyl­
imidiazole - 4 - carooxylai't'e, in the form 
of an alkali meral sallit, ·prel.felmbly 
sodium, is intima'lely cont'aCted under 

. reflux: .. conclitiOO.S wiith an .. appropr.ian:. 2-
.· bromomethyl ,; 2 - Ar - 1,3 - dioxolan 
· of the formU!la:. - . · 

Ki, 
er/ex: . ·Ar 
Rz 0 . . 0 

I I 
. . (VII) 
in a ~wtable solvent, e.g., dfimethyllfommmd.de, 
and 1ll the presence of potassium. iodide. The 
thus-obtained prodm:t, ethyJ 1 - (2 - h - 1,3-
d5ox:olan - 2 - ylmethyl) - 5 - metlhylimidaztile-
4 - ca'l'boxylate : 

" 
4 

60 

65 



i' l 

.. 

• 

i : . 
I . . . . 

17 



r ' 

6 1,244,530 . 6 

• 

.... _ .. 

.. •. 



• .. 

·-.~ .. · .... · 

. v:.; .:~·;-:·.~-: 

··~ . ·.·' ... 
.;_': . . • - : .:.· ~ ·:-~ . _:. i.-' -~- .-::- -.· .. ; .. >. :. ·.:~-•• .' • 

;1 ·. ~- .:·: .... ,,, ·.·~; ~-- ;'.:: .. .... : .. •. 

· .... i 

. ..._:,. .,. : •. ,(,.;·:,. ..,,.::: <'• .•·· , • 

~--·· ~' ·····~·-·--· , .. ,, ._ .... ,,~, ... 
~ ,:";.~- : . .-· ·- ·. 

!I ·."'· ··:.:·. -<&··~' 

.. 11 ·CaH& '..: _,:· 

-C&H5· .... ' ' 

CaH5· 

·CaHs -::<: 

·C-eHir· r::·":; :. 

CsHs ·, :.·· · .. 

·CaHit ' " · ·· 

~a-CaH, 

~-CaH, 
••' •J•••-""'"'•''"•"••I'••• 

4--CHa-CaH, 

4--CHa-CaH4 

4--Q--CgH4 

4-Cl-CaH, 

4-Cl-CeH, 

.:·:n 

·;, l 
\ 
ii '.2 

.0 

0 

l 

:2 

1 

1 

l 

r 
2 

·o 

1 

2 

• "' 

TABLE I CJ .. ; . ,_ ...... ; ..... , 
N . 

.. ---~ 
··''" 

bz-r-11-1ce2~~ -.,.i >- :·· ·. '':''' 
Ar ,\. ,·)····>;-::::·.~:,.-.·.'·· 

"' ... -·. '·--·. . ~--:. 

(:_{--··· =,,_, 

·:·:_::Ax' 

can~:.:·-· 

~c&H~ 

·C&H5:,·: .... 

·,;; 

CioH11*!'r-': : 

-~C!-CJI, 

:C~H& 

i ~ ~ 

f 

., ..... . ····: 

:;·_:::·,.-

. >'."<'salt 
'.2H:ci..." . 
'.2'MNd~ 

:2HCf'' 

2"BN6a 

2HCr·· 

"2HCt-<: 

·2=CI~CJI~·· I :2 HCI 

~O~JI4::·' 'I 2HC1 

~oCi:IpcJr, I 2 HCI 

4--0CHrCaH, 

CaH. 

2HO ·· 

2HN08 

'. ~ •:·.· ·; ;··:. ~-: 

.. _fungistatic,. activity (final.,sco.re .. 
,-_ · .. ' > · at~loo µg/ml) " '· · 

1* :2 ·3 4 -S 6 · ·7 "-8 :9 IO l1 

1 ~ ~-~ 4 4 4 ~ 4 ~' 
1 -0 -0 ~ 3 4 ~ ~ 4 ~ } 

1 -0 ~ 3 ~-~ ~ 4 4 ~-1 

-0 b b ~ ~ 4 u ~ 4 ~ ~ 
0 0 -0 1 0 3 1 4 1 ~ 1 

0 -0 0 2 I 4 4 4 4 ~ ~ 

0 0 0 1 0 4 0 4 ~ 0 ~ 

0 b 0 0 0 2 0 ~ 0 0 ~ 

b -0 -0 ·l b 4 i 4 4 4 i 
"-·• •... •-·-· ,._ ...... ,. .. ~. .. .. ·-·~ .... -···· ...... ······. -~···- .. -- . . ......... . 

-0 0 0 1 2 4 3 4 4 ~ ~ 

0 0 0 2· f·4··"2'"4 4 4 2 
.:~.- .. ~: .... :~ ... : : .. \ :/~:".:'... ·:::.~'._::: 

·····C9H5··· ·· ······ ·2 ua·--············ ···--i-- ··o-- ·o·· ·o·· r ·o·- 3··-r·· .. 4 ·· /1 ··o · ·o ··-
2-0-C8H4 -'· :·: .. :1:·:·2HC1 

CaH& 2HNOa 

0 0 0 0 o. 2 0 0 4 3 1 

0 0 0 1 0 0 0 4 4 0 0 

·.~ , .... 
··....-. 

· .. 
'(·. 

....... 
c.o 

">-l 

~ .... 
~ ""-' w ·o 

[, .. 

-.;I 

• 
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TABLE ii Continued 

I 

: 

'Ar n Ar' 

C6H6 I . 4-CH8-C6H, 

C8H5 I 4--0CH8-C6H, 

4-0-C6H, I 4'-CH8-C8H, 

4-0-C8H4 ' 0 C10H11** 

4-F-C6H4 I C8H5 

4-F"'-C8H4 I 2-0-C8H4 

4-F--C6H4 l 4--0CH8-C8H, 

4-F--CaH, ' 
2 CaHs 

4-F-C6H4 I .. ·~a-CaH, 

4-F-C9H, 0 Cioliu** 

4-F-CaH·, I 4-0-CaH, 

C4H3S*** l 4--Cl-CaH, 

*) l = Microsporum canis 
2 = Trichophyton mentagrophytes 
3 = Trichophyton rubrum · 
4 = Phialophora verrucosa 
5 = Cryptococcus neoformans 
6 = Candida tropicalis 

**) C1oH11 = ct-tetralyl 

" • 

I 

,·,·;· 

fungistatic activity (final score 
· at 100 µ.g/ml) 

salt I* 2 3 4 5 6 7 8 9 10 11 

2HO 0 0 0 3 0 4 3 4 4 I I 

2HC 0 0 0 3 3 4 4 4 4 3 2 

2HC 4 1 1 4 4 4 4 4 4 4 4 

2HC1.3H80 0 0 0 I 0 3 0 0 3 0 0 

2HN08 I 0 0 2 I 3 3 4 4 3 3 

2HNOa· 0 0 0 2 0 3 0 4 3 3 2 

2HN08 0 0 0 3 2 4 2 4 4 2 2 

2HN03 0 0 0 2 2 3 3 • 3 ·i j 

2HNOa 0 0 0 2 I 3 0 4 3 0 I 

2HN03 0 0 0 2 0 i I 4 4 0 i 

2HN08 0 0 0 I ·o 1 0 0 0 0 I 

2HO 0 0 0 0 0 2 l 4 0 0 0 

7 = Candida albicans 
8 = Mucor 
9 = Aspergillus fumigatus 

10 = Sporotrichum schenckii 
11 = Saprolegnia 

***) C4H8S = 2 tbienyl 

• .. 

t-:> 
a 

i_' 

• 00 

:~ 
·t,. 
·W 
0 

,00 

• 
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Gelili,, ·;:' -· •.. ·\,.;..,. 

4"-Cl"'.""'CJI4· , • 
: '...:1. . ·'·· 

~F:~sH, ,. . · ... : . ; -~ 

2, ~q),~&lia 
.. '· .. · ·-. ... . . ·~, - . ' . 

~~6H4·' 

2,.HC1):a~sH3 . .' ~ .. ·' : .. 

~F"'.'::C,H4',. 

-~8~~~~ 
: .. . -....... -~- ....... ··-· ··-··· 
~Hs;;GeH, 

·· .. ; .. 

·····R-. ...... 

ll 

H 

H 

H. 

H 

H: 
."'· 

H. 

:a 
H· 

~H8-CeH4 \ H 

L.~3~eH4 .................... H ... . 

~1-CeH, H 

·.L .n .. ·. 

1 

I 

l· 

1 

1: 

}. 

L 

L 

l· 

1 

: .. 1 

l 

TABLE II.;a 

fF"77°"···: 
~-NJ.:R·<. ··· 

.·. 

·· ·· · ~i~~;;;.;..o-tcn~1.n~~r1: 
·1r , :.; . · .... 

'.· 

·•... :.>. 

··Ai'.::::·._:. 
. .; : ~-·· 

~7C:\IH~· 

bC:l~~H~· 

~1..,.,c~, 

~~1~~0H4 .... ··:. ·: ·· 

~7~~' 
2,: 4,QCl)~~eHa 

2:, ~Cl)~~aHa 

2>:4=C<P-P?~tt~a·: 

2, 4-{Cl)a-CsHa 

4-Cl-CsH4 

.... bCl.,,.,,,,CaH, -··· ..... 

........ 

b~~or 
··.·~a1t;: 

HNPa· 

HN.();i 

HNOs· 
:" .: ,. 

HNOa· ., ... , .. 

~<>~· 

H~p8 

HNQa'' 

~O:i' 
···-··-··········· 

HN(:?s 

liNoa''· 
HN08 

2, 4--(p)~,:a.8: ··->k· .. ·.aNPa 

4 .. 

I,; ~-, ·.) : ;· 

i,: 

·; r~suti~ ~clivitY. c~1 ;&,ri; 
~; :.· .. ~ ~1: igo !J:g/~)(; :: : 

l~ 2 3, 4, 5: 6 7; 8 9. 10 11 
. . ... .. . '· _: :: 

0. 0 ~ 0 0 1 O· 1. Q_ 0. 0 

0 0 0 0 0 0 0 0 o, o. 0 

0 ~ .. 0 1 O .. 1 0 O; O~ qi 0 

O;; Q : 0 . Q •. O. 0: 0 0. 0:.: 0 : O· 

O O o .. o .. O., o. O_ o,. O, 0, 0, 

0 0 0 2. 0 1. 1. 4 o .. o, 0 . .... · .. : -.· ·.:· : ... ~ . . . 

o. o o o o o. o .. o.~ o. o. o . ;,; . . . :· . . ... . . ··~= . ~ . 

0.-. O_.. O·: 0. O;. l: O.:; O; 0:\ O;: O. 

o o·o.·0.-0.1:0,20,0-0 . ·, . . . . . ~ . ;. : . 
.... ··-······ ..•.... ··-~ ..... 

o o o o _,,o, .. A .. ~ ' .. 9: o o o 
... o .. . a' ··o··· o. ·~o..;·~1 :.o ·. i':::.o.~: ·o::.o_ 

0 0 0 0 0 1 0 1 0 0 0 

• .... 

~ 

r 

I r-"' ~~-
i\,t· 
'W·•• 

I ,:o-

~ 
)-..II 

:::. : 

''° ; __ .,_,..., 



··~:· 

.. ····(:' 

Ar· 

.~1-CaH~ 

. ~-<;;aH, 

+-F--~C-8H4 · 

-+-B~8H4 

2-:--0Cl{a-CaH, 

+-CH:r-C8H, 

. 2-CHa--C8H, 

2-0CH3-C8H, 

2-Cl-C8H, 

2, 4---.(Cl)a-CeHa 

4--Br-C8H, ... 

CoH& 

CaH5 

4-Cl-CaH.c 

+-Cl-CaH, 

C4H8CIS** 

.. • 

R 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

.H 

CH a 

CH a 

CH a 

CHs 

H 

n 

1 

I 

1 

I 

1 

I 

1 

I 

1 

1 

1 

1 

1 

1 

1 

I 

TA,BLB .u .• (Continued.) 

Ar' ... 

2, ~0)11-:-CaHa 

2-Cl-CaH, . 

2-Cl-CJI, 

4-Cl-CoH, 

2, 4-(q.)2-CaHs 

2-CI-C,H4 

.2-Cl-CaH, 

2-Cl-CaH, 

2-Cl-CaH, 

2-0-C8H4 

2-Cl-CaH, 

4-Cl-CaH, 

base or 
!!alt 

HNOa 

HNO .. 8 

HNOa 

HNOa 

~Os 

HNOa 

HNOa 

HN03 

HNOa 

.HNOa 

HNOs 

HNOa 

2, 4-(Cl)2-C8H3 · HN03 

4-Cl::_C_8H,· . HN03 

,2,440)1-C8H3 HN03 

;2:--0~C8H4 HN08 

c' 

fungistatic'acrl~cy (finafsco~e' 
at; lOO µ.~/ml) ·~: . 

1* 2 3 . 4 5 .c; 1 s ., 10.u 

0 .o 0 0 0 0 .o 1 -0 0 .o . . 
0 0 ·O 0 0 .o 0 p ,0 0 0 

0 0 0 1 0 O 0 4 0 G O 

0 0 0 0 0 1 0 0 0 0 0 

0 0 0 0 0 2 0 4 ,-0 0 -0 

.0 0 0 0 0 3 0 4 0 ,0 ·O 

0 0 0 1 l 3 1 4 0 0 0 

0 0 0 1 2 3 1 4 0 0 0 

0 0 0 0 0 2 0 I 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 1 0 0 0 .0 0.0 0 

0 0 0 0 0 1 0 0 0 0 0 

0 0 0 0 0 3 1 0 0 0 1 

0 0 0 2 0 2 0 0 0 0 0 

0 0 0 2 0 2 1 1 2 0 1 

0 0 0 0 0 0 0 0 0 0 0 

• "' 

~ 
N 

( 

l·.s 

:1~ 
~ 
0 

.... 
:1,0 

• 
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·.-TABLE .u;;a{Contlnued) : .. ··· .... 
:(" , .. 
..·_.J 

·.,.· 

Ar 

2, 4-{Cl)2-CsHa 

2, 4-(Cl)s-C6Ha 

··•;, .. 

R I n 

H 

H 

1 

1 

Ar' 

2-CHa-CsH4 

base or 
salt 

HNOs 

HNOs 

.. fungi.static activity (final score 
at 100 µ.g/ml) 

I* 2 3 4 S 6 7 8 9 IO 11 

0 0 0 0 0 2 0 4 0 0 0 

0 0 0 0 0 2 0 3 0 0 0 
·· 1 .. ~~~)2=~;· .. r -=-·· ,-,I ·1 

2, 6--(Cl)s-CeHs 

·csHG ······ HNOs T. ·o···o ·o r .. cr 3 i ·:3 o· .,, ·1 ·· 

<>" · o ·o <f o'·:.3 o· 2 ·-.o ''o o 

.. , __ .: .. .:.,:.:, 
.::.H·· 

~OCHs....;:CaH~ HNOJ 

:'"~ ••••.. :: •• ' 

It ··"~ :.!:I~<·!:~: ~,t!!.:·: :·y~·!~··. 
·· ... r .-.2;:Hd)sL.CaHs ·· 

.;-·.,. .. ·> ..... :···;·:· ........ \:..'" (·. 
.1 •. 2,.4-(Cl)z--:-C8H:a 
· ... ~a~c8~~,.-•· 
, ~ 2. f.-<9)a~Ps~;~ 

.... 2, 4-(Cl)a-'-CJl3: 

· ·· ··2;· 4F{Cl);a~c9H3 

... : ... · .. :::·· · ·a·. c:.i:;·o 4-NO~-C~H4 liN6a. 
·{ --:~: 

:a 
H 

H 

H 

...... ····· ....... ''". .. 

l 1-.. ~CHs....,.Ceij'.4 . ,,. HNOa· 

'1 1 · ~CH3-C9H, ... . .. HCl.HiaO 
. .., ·-· ·.-

1 2:;-F?s:a~ .. ~Oa 

1· I:: 4-=-F-'Cslii HNOa 

-a .. - ·· 1 ... ·o····r· 2; 4-:-(NOs)2...;;,;CaH8 r · .HN08 

2, ~Cl)2-~~s 1.. ~ I 0 I ~NH_2~8~4 
• J ~ase '·· 

l-[p-chlor~{3-(2, 6-dicltlorobenzyloxy) phenethyl]-2-ethylinudazole nitrate 

1 :-[p'.'.chlor9:::{3-:-(2, .. +.dichlorobenzyloxy) phenethylh2.,.,ethylimidazole. nitrate .. 

1-p-chloro-{3-(2, 4-dichlorobenzyloxy) phenethyl]-2-methylimidazole nitrate 

l-p-[chloro-{3-(2, 6-dichlorobenzyloxy) phenethyl]-2-methylimidazole nitrate .. 

1-[(3-(p-chlorobenzyloxy)-«, 0t-dimethylphenethyl]-imidazole 

<>'' o · ··o o.. o -- ·1 o 3:;. o ':o i 
..... ,·-·.1: 

Q .· O O 0. 0 -.J .0 L- O . 0 O.· 

o · o o o· o · 2 ·o· 3 · ·. o o o 
... 

0 0 JI Q. 0 . 1 p L. 0 0 Q 

:.· Q.\ 0 :O 0·· 0 ·- 0 0 I : 0 ·:O o· · 
1 o o r· 1 2 2 .. ·og- ·4 2 2 

0 0 0 2 1 3 1 3 4 2 2 

o··· o :o o:· o ·4 4· l~:4 o l' 

0 0 0 .0 0 4. 4 .4 ... 3 o .. l ... 

0 0 0 0 0 4 3 2 0 0 0 

0 0 0 0 0 3 3 2 3 0 0 

0 0 0 0 0 0 0 0 0 0 0 

*) For the meanings of 1 to 11, see the footnote of the table relating to the corresponding amine-derivatives. 
**) C4H2CIS = 5-chloro-2-thienyl. 

' 
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12 1,244,530 12 

fungistatic activity (final score at) 
100 µg/ml) 

Compound* 1 2 3 4 5 6 7 8 9 10 11 

A 0 0 0 1 0 3 0 4 2 0 0 

B 2 0 0 1 0 4 4 0 3 1 1 

c 0 0 0 3 0 3 ·o 4 3 0 3 .. 

D 0 0 0 0 0 0 0 4 0 0 0 

·B 0 0 0 4 I 4 2 4 3: 2 2 

F 1 0 l 2 1 4 2 4 3 0 2 

G l. o. 0 0 0 4 1 4 0 0 0 

H 0 0 0 1 1 4 4 4 0 0 0 
• 

I 0 0 0 3 3 4 3 4 4.0 3 

J 0 0 o. 0 1 2 2 1 0 0 0 

K 0 0 0 1 0 3 1 2 l 0 2 
-

L l 0 0 2 1 4 2 2 3 0 I 

M 0 o· 0 3 3 4 4 3 .1 2 3 

N 0 0 0 0 0 3 0 1 0 0 0 

0 0 0 0 1 0 4 0 2 0 0 0 

p 0 0 0 1 1 3 0 1 () 0 0 

Q 9 0 0 3 2 4 1 4 0 3 2 

R 0 0 0 3 3 4 2 4 3 l. 3 

s O· 0, 0 2 1 4 3 4 1 0 2 

T 0 0 0 1 0 2 0 1 0 0 0 

u o· 0: 0 0 0 3 0 2 0 ·o 0 

v Q· 0 0 2 0 3 1 2 0 0 1 

w 0 0 0 2 0 3 1 3 0 0 0 

x 0 0 0 3 2 4 ""4 2 1 0 3 

y 0 0 0 3 2 4 4 4 3 1 4 

z O· o.o 0 0. 4 1 4 l ·o 0 

AA 0 0 0 1 2 4 2 4 0 0 1 
... 

BB 0 0 0 2 0 2 0 3 0 1 l 

cc 0. 0 0 1 0 2 0 3 0 0 3 

DD 0 0 0 1 0 2 0 1 1 1 1 



• 

... :: 
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*Compound 
Name 

... :-. ~ 

A l-(p-chloro-~(2,4-dichlorobenzyloxy)phenethyl]-5-methylimidazole nitrate 

__ ..... B ....... l:::~oro"'.'{3-(2,4-dichlorobenzyloxy)phenethyl]4,4-dimethylimidazole nitrate 

c .( + }· l ~[2i4-clichlorQ-~-(2,4-~chlorobenzyl9~}.p~en~thyl]imidazole nitrate 
(.. . .. .. . ; ~ .- ; ' . . . ~- . .. . . . t. . ; ::·~·· ~ 

( - )-l-[2,4-clichloro-{3-(2,4-clichlorobenzyloxy)-ph~ethyl]imidazole nitrate 
.. _ .. ··- . .... .. .. . -······ ..... , . - . .... .. . i ·'.:" ,~-;. 

·: .. ) 

D 

E l-[2,4,6-trichloro-~-(2,4-dichlorobenzylo'xy)-~henethyl]imidazole nitrate 

:Ef .. 1-[2~4,~ttichl0ro-{3~(2,6~dichlorobenz;i~x;).-pheh~fh~l]imidazole nitrate 

· · 'G · · · '1"'[2;4-dichforo-~;.;(3;4-dttnethylbenzykiJ);;pherl~~;L]imidazole nitrate 
. '. ! ::·· .:- ' 

, ·· H ' 1-[2;4-clichlore~Hp-iodoOOttyloxy)ph~ethylJ~daZole nitrate 

_I . .. . l_:-:[2.,~diCW<?~~:".(2::-~~xy"'.'·:Hii~b~y~~~)~phenethYl]imidazole nitrate 

J .- cx.-[l-(2,4-di~oropJienyl)-2"".(1-imidazolyi)-ethoxy]-P"'tolunitrile nitrate 

· · ~: ':}1-d;4-di¢worif3-(i~4-cllchl~~ob~l~~~~~hethyI]imidazole nitrate .... ,··: ·'·· ,... ..... .... . ... , .... . . .. 

.. .... L .. I,-[3,4-dichloro'."{3,;,(2,6.,dichlw:obenzylox;y) .. phenethylJimidazole ~~te 

M ., 1-[~,4-di~or~~-(3_,4:-dichlorobenzyloxy)-phenethyl}imidazole ~~te 
. . . . . . . ~ 

N. ··'. ;1-[2,4-dicli10ro·~-{~;4-<Uchloro~loxy)-phenethylJimidazole nitrate 
' ! .,· !: .. . : ... ·.. ·:· '. ... .. : ·.. . • . ;. 

(J · ,. • -:1-[6-chloro~~~(s~filiclii~o~zyio'.xy)pben~thyl]imidazole nitrate '~" 

· i ·l-[~(3,4:~chl~ro~~l~xy);p-flhoraj;Ji~ethyl}imi~ole ttl~ate ·> ' -->~·,, :c·.,:'?t 
~: .. 

,, p 
~;-·-

Q 

R 

s 
·····--·i' 

l-[3,4-cli~oro~~-(P"Chlorobenzyloxy)ph~ethyl]imi&tzole nitrate'· ·· ··:,:·: i: 
.......... ·-·· ... , ..•. : . . ·.· •·•······ ... . ...... ··-· ............ , ..... ···---· .......... : : .. 

1-[2,6-dichl~r~~(2,4-dichlorobenzyloxy)-~henethyl]~midazole nitrate 
;'·! I·'· I 

1·[2,6-dichlor.o,-~~(2,6-dichlorobenzyloxy)-phenethyl]~midazole nitrate 

1-[2,6-dichloro-~{i~orobCDZyloxy)pbenethyl]hltlefuzole nitrate 

, '1-[2;5-cliohlor~~7(J>~chlorobenzyt~)Phf11ethyl]imidazole nitrate 

.. -· .. l/ -- ·- .. l-[2,5-diGhloro-~.:.(2,~clllorobenzylox.y)-pheri.ethyl]imidazole nitrate 

W l-[~,5-clichloto'.'.'~.:.(2,47di~lorobenzyloxy):._phenethyl]prudazole nitrate 

·-.~ · l-[2;s-cliclilo~0.:~.:{2>5l(uchlC?rob~yloxy)-phenethyl]imidazole nitrate 
'·'.I ·:.·. ·'.:·· ··· ;/:. '. ~ ·.; . :':' ... >. ,\··.: .i, ·, ~ ;~.~.~ l 
-;· .. l-[~,·{P-teft"".bµ1jlb¢nzyJuxy);;2,4-i:lichlortjphenethyl]imidazole nitrate 

• ~ • : • ' • I ,., '· ' ;.::...~ "•: i ,: 

';--i-[2;~dithio~o;-~;.(p_~enyketij.oxy)phenethyl]imidazole nitrate 
.'.";- c';·• ·•'· ": ,':. /"~ ~~ :: ·:·? ··.·,.. • .. ~ ; '. 

4A. .. ·--~-~[~~~"'.'~chlt»,,°~;.~"".(p::in.~thoxyl:>~l~~)p~~c;:t:liyl]iajidazole nitrate 

BB l-[p-chloro-{3·{2,6-diclilorobenzyloxy)-cx.,cx.-dimethylphenethyl]imidazole 
nitrate · .·· · · · 

CC 1-[p-chloro-~-~flu~robenzyloxy)-oc,cx.-dimethylphenethyl]imidazole nitrate 

DD l-[p-chloro-~:..(2;4-dichlorobei:izy1oxy)-cx.,oc-dimethylphenethyl]imidazole nitrate 

: .: ' 

..... 
~3~ 
.= ..... 



TABLB III-a 

i' Ot. 
N R 

· f I . . . · tt•2-r~..,:o ~(cH21n-4rr 
;::· 

·Ar :. 

... 
.. 

.. .. 
... 

.. Ar. R ·. n· . 'Ar'. 
:,_ 

Caff H 
... ·. ~c.H, . . 6 1 

.. 
4":-Cl-C8H4 H ·l .·.~-CaH, 

. 4-F...,..;GaH, H 1 4-Cl-CaH, 

2/4-(Jla-t?aHa · H . 1 · ~0-4:H . . 8 4 

2-cl-CaH.i .H 1 4-Cl~Caff,. 

2, .4--G,a-CaHa H 1 2,~a-C8Ha 
.... 

.. .i--;F-C8H~ H 1 2, 4-da-CJI~ 
... 
~a-CaH,· H 1 2,4-0s-CaHs 

. ~Ha-Caff, H 1 2, 4-Cla-CaHa 

.. 2-,.CHa-CaH, H 1 · 4-Cl-C8H" 

4-CHa-C8H, H 1 4-Cl-CaH, 

. 2-,.0-Caff, H 1 2, 4-Cl.-CaHa 

4-Cl-CaH, H 1 2, 4-0a-:-CaHa 

..: 

.., . bactericidal activity · 
(final 'score: at 10 µ.gt/ml} 

base or . . . ·. '· 

·.'salt:. · l*- ·:' 2 . 3. .. 

HN08 
•Q .. . 0 .· o· 

HN08 0 :0 O" 

HNOa·. 0 . 0 0 

HN03 
:o ·o o· 

r 
HNO~ :0 0 ... 0 

HN08 0 o. -.. 

HNOa 0. .+ 0 

HN08 0 + 0 

HNOs 0 0 0 

HN08 0 0 0 

HNOa 0 0 0 

HN03 0 0 0 

HNOa 0 0 0 

. .. 

I 

I\) 
O:> 

( 

, I 
. ' ..... . .,.. 

.... 
'N 
.·~ 
v. 

.·IJ.l .o 

.... 
""" 

_, 



'• 

• 

Ar R 

,t-Q.;;;,;.C1H, H 

r~:y:.:.1;:~:·:,"" 
~~cil.s~Cs~c ........ . H 

•.. ,·: ···-· ·' ... >: . ~- .... :: .. : ;;.":::~· . 

.... ~f~~.!i H: 
:~2:..._cu~gll, :' ... -' .... r/\':_:ij .... - .. 
~oCH:s~cJi~· :. J ·· '-ii 
·~c;M~~·· H 
~,·426~2bsHs 

.. :tz~~F~~,:: .. '. .... :,:/ .·. -.... 
C~}{& .. ·. CHa 

' !f , .•. ~: . .~" . 

c.~~·.: ~. 

'H: 

·H· 

. ~~.H:, 
·······•·· . ······ ····· 

4-Cl-C0H 4 

s-a-C,HaS**) 

:J;. CHa 

.. ·Ci:Is 

CH a 

H 

· · · 2, 4-Cla-CeHa · ·· I-· -H 

2, 4-Cla-CsHa 

CsHs 

2, 4-Cl8-C8Ha 

H 

H 

H 

n 

1 

1 

1 

·l 

l 

i 
1 

1 

1 

l 

i 
1 
~' 

1 

1: 

1 

1 

1 

1 

1 

TABLE III-a (~tl~at) 

Ar' 

2-Cl-C8H 4 

2-Cl~aH. 

4-Cl-CsH, 

· · --2, 4-Clr-CeHs 

base or 
-silt 

HNOs 

HN08 

HNOa 

HNOa·· 
.. ·\··'. ~-

• 

bactericidal activity 
(final score at 10 !Lgr/ml) 

l* 

0 

0 

0 

···O···· 

2 

0 

0 

0 

3 

0 

0 

0 

··- .... o ·· I ·· .. ·O·.·· 

-22d~~~i .. ~f:d~Y:,:::;;.:·· ·11Np, .... 1.· . H 
... ~6;.:·,. 

O I O 
~: : 

2-=a~J{~ 

2--02t~ir, 
.. . . . ·. ·,. -. . . :~.:::. 

2-d.:....C.H:, 

2--Gi~.;~~·. 
·~i~~········· 

.. .,... ... , 
i,.·~~aH~ 
,' :_;. . . . .. 

~a~Ji~-
..,..: .. ~.. >•.··· ';' - .. 

2 4-Q"-'----'"'H ' .a---'-'8 8 

2-0-CaH, 

·····:iINo~ 

~b3 
. ... : ,· -.. · ' ·. . .. ~ ... ~ 

HNOa 
... ·, ·; ~. -~--? • 

HNO - .. a 

HNOa 

~6~ 
~ns 

<·: .. : .: 

HNOa 
· .. ~-

HNOa 

2-CH3-Caff4· · .. J · HNOa · · 
; ; :' .. : -~·. 

2,~z-CsHa 

CaHs 

.3--0CH3-C8H, 

HNOs 

HNOs 

HNOa 

,_. 
. ·O 

:,. 

0 

0 

0 

0 
!'· 

0 

0 
o· . 

··o· 

0 ··•1· · O· 
6· -:::-> <>. 

·-~ 
0 

o· 

0 

,':()' 
:.,-

0 

'O 

0 
~.-

0 

-o: 
: __ ,. 

0 1 · '--

JY··:: 4., .. ,., ;.O ·,· · L" :·;;...:.. 
-- ,' -- : ! :. ; ~ : ... ; .: ;· .... -.. 

0---·. ..... ·O ... . '•'' ·0· ·-

0 0 0 

0 + 0 

0 I - 0 Q 

• 
., \ 

c··~ 
:/ 

:i.e: 

! . . : 

·., .. , .. ~ 
.. /~: 
··.-~,· 

{' 



TABLE III-a (Continued) 
.. 

· · bactericidal activity 
_. , _ . (final score at 10 !Lgr/ml) 

base or 
At .. · R n Ar' · salt 1* 2 3 

4-Ci-C8H, H 1 2-CH3-C8H, HN03 o o o 
L • • •• 

4-Cl-C6H, H 1 2, 6-ci8-C8H3 HN03 0 0 O 

2~ 4-a.-C6Hs H 0 4-N02-:-C8H, HN03 0 . 0 0 

2, ~0~~8H3 H 1 4-0CH3-C8H 4 HN08 0 0 0 

4-d.-C8H, iI 1 4-CH~C6H4 , HO.H90 0 0 0 

2, ~09-C8Hs H I 1 2-F-C8H 4 HN03 , 0 0 I. 0 

i, ~clr-C6H3 iI 1 4-F-C8H, HN03 0 0 0 

2, ~08-C8Ha H 0 2, 4-(N09) 9-C8H 3 HN03 0 + 0 

2, ~08-C8H3 iI 0 4-NH8-C6H4 base 0 + 0 

o : nogrowth 
- , : test not performed . 
*) ' 1. ErYsipelothrix insidiosa 

. 2. Staphylococcus hemolyticus 
3. Streptococcus pyog1m.es 

**) ~enyl . ' 

.. 

.. . . .. 

• .. 

~ 
~ 

( 
·ik 

..... 
Cl\ 

.!""' 
N 

~ 
V\ 
w 
0 

-: OI 



.. 

:" :: 

- . . '' - _, .. :~ . : . . . · .. · 
·--· .. 

,-_.::-!;";_;.,. . .'·· 

' -;· .:-• _..,_ ~ 

_!;.• --.-· : ... ·· 

;': 

,-: ... · ·. 

. ,, 

----~=~::::::::::::=========--------

·.,,:,'. 

. 'A/····· 

' • .. ~ 'I • 

C_:'·· ···;;,. 
···:; 

: ·E:: .. :··· .;:· .. 

... F 

·q 

:;_'.j" 

1 ·244'530· ... >.. ..... J ..... . 

. ; bactericidal activity;: . 
(final SCOl'C":at.<J:O .µgt/ml)'.. . 1 · ·. 2 .. 3r · 

·o 

·o 
0 

0 

0 

0 

0 

.. ,,. ' .. ::. 

.. o.;. 
.Q :·,, 

0: 

·(Ji:~· ... : '.'.1. 0 
! . 

0 

29 

:.,, 

:··; .. 
( .. 

.: ,;"' 

·.·. - .;· . 

_.,. ·' 

.: . ,·. 

.. :R 
:1 , .. , •.' .• 

l. 
.... :: 

..... ·. 

M: 
: -;_··. 

N.· .. 

"Q· 

.. P,' 
Q 

;, 

s> .. 
u·· 

. ,,v 
v/: 

x .·.:· 

BB 

·.··'.··: 

'·.: 

. r: .. 
\·;. 

:no · 
... 

0 

0 

0 

0 

+ 
0 

0 

0 

+ 
+ 
+ 
-. 

(), 

+ 
o· 

0 

. -.. 
0 ... ··· ~···~:: 

0 

·'o 

0 

0 

0 

0 

'4·( 
. . . . . '' ~ . : ·' 

·.·< . 

(};' 

O'. 

·+ 
o~ •• 

+ 

+ . 

0,. 

o. 
0,. 

0: 

(); 

0:. 

.<! 
0: 

;, + 
(}. 

o· 

0 
: . . . : . ' . ~- . . -· ... : - . . . . ;*·'(t¢·eom~und name, s~. Ta~le-l!..;b '. . ... ···: ' ;'·: ., . 

·;: 
.i: 



30 
,,_18 

1,244,~30_ ' 
18 

• 



31 

: . ·: ·-···. 

.;'\ 

·' ~ ... ... -



32 

'20 1,244;5"30 
··-· -- ····· ..... 

2" - (.2'. ;;. etlh.Ya ~ l - .midaztofyl} - 2·-- mellhyl::. 
propiaphettone· ·, . .· . . . . .· . . ., . . . 

. . 2 - (2,4 - &im~:yd - 1 - liml~yl)a'Ot'Jtn-
,plmone . . .. ' ... ·. . . · .. · 

5 4 - metlhyil. - 2 - (~,4- - d!imd1Jhyll. - .1 mm-
. ·~lyl~' · . ·' 

2' - m'dtlhoxy - 2 - (!2,4 - d'i!rmlhy.l - .1 - md-
azol}l'l~ .. · · ... ·· ... 

2',4' ,;._ d!idlrl.ooo - 2 - (,Z4 - dim~tlhyll: -. l-
10 .:imi<fazd:Jl'])a~ · ·. · .. · : · · 

2' ,4' ,6' - tt.ilclhloro .:. . 2 "" (2,4: - dtilmetlhyil - 1-
imild9myl)acdt'ap!henoue . ·.. . · 

50 
Bx!AMPLE Vol. 

37.~ Pmlts.· .af tiiie1bytl~enytli..Mooie ere 
bromirialtOO :\Witlh: ~·· ipa!1is ii. bro.mlin~ · m · ·48 ·. 
pair.tS of dliromne mltl 96 pa• uf d!ry eiher, 
vWmlle · coolling• and stiri'.ing. The · samit is­
removOO. in 'OaCUO. Th :tlhe :re'lfidue: lis ·.a.dfckd 

55 60 pat't$' ~f' t!Jthydene ~I in li60 ~- of 
toluene iamd. a feiw ~!& of pwrollene9lilll'onit 
adid. nre: -~ .is ·SIJia:red. 4md redlwrerd iii an 
~ eq~ ~t!h a ~ter.!Np ·to.r l5 
hc:Jurs •. 1'be ream:on mlllt!ure diS cooled ianld. ~ 

60 tdluene !la~ is ~. wa.She!d On.t:t- iwll'llh 
poita!SStum ~onra1te. 'SOl'lllti0n · ~nd . once with 

' . 

20 

• 
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·2'·· .... ·.·... . ~ .. ..-.2··· .. ':'~,;..;;.~;,l ·,.1···1·::2. ;,31!, ·. " ;..•·bromlOIIIl\...uufl .:. · · ·;;·.!t":' • ..,.,:)'~";..··· ;... ;. ual()Xl<r' 

65 

==Jff31!fi~~~:~:.: ';o 
yield .:t'he follO!wing ~ve ·.~;,:fu~yil4anid" 
a,?;Olyll· kelronfs'Qf ifOim:u!a'(Il);· · ::: : ... ':> :··" 

::~;:~~~~ :~ 
2 - (5 - m6l!b.yl ·".'J- ~Jyi) - 2 - methy1-
., ,~opheno~,; > _,'.:: .:'.:·:·:·• :-. ..... ·,, .--· :;.·~ 

,,, Toa°Sli~~M~E~ ~:;:i~ so 
~)imidrazoo1· · · lJ2() ... · ., b1f 

a~~~: 
l~~~i: 

95 

The pr0cedure of &amipre x is: ~tea 
exlCX'pt :that an .eqliiva1ent amOum: af an appro- I 00 

~et.~·~!~~:::~: 
a!fk:dhols, so.r,ne Of. whiiidl:l,. • lbeen con'VCrted 
tlO ,1Jhe. indiicated ·iildid. meit!ioo salt by treat-

~ .... ·rem_ .. · .. ,· . ·q~BJte·······uh··.··, .. :-~a .... · .. 7v~~ ·,1'~g~·:'.:~~:: .. ~·~1. 10!5 
'•' • , ,; ' ·, ~· : . ; :·: ; :·., : .. .". : · .• : :.-~/ .:. ~r·.:·'· .~ :. ;. 
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sepa18.teld, ydelld!iDg a - (3,4 -~} 
~~~1~; mp. 1~.7oC. . . 

By ~g ~ ~ «, Emmple XlI 65~ 
and ~ ,1Jhe a - ~~) - .3,4-
~ aJWd ~D by an eqW'Yallem 
1lllllOU!Il.it elf an :appropriate stla.ttiog ellioohol, idhe 
foJitoW'Jng ~ are iprepa.rcld: 

a - · {2,S - di~y:l)ainlidamle - 1 - 70 
etlhaool; mp. 1'4"5.3oC. 

a - (2,6 - ~'1Mdiam1e - 1 -
dfhaJml; mip. l"3!1.6°C. . 

a - (2,4,6. - ~l)i!mikkzole - .1 -
edbalidJ.; mp. l5'1:8°C. 75 

. EXAMPLE xrnr 
. Tlhis en.m¢e ~ 'lllre .reisolluaion of 
a t}1plicail :foI!mu'la (V) :a}atijl [llftlo hB oplbl 
isomers. . 

.154.8 jpla4ltS o.f a - ~i,4 - dlidJlorophenyd}. 80 
Widazic>J.e..1-ethaliol ('db1lafin~ · !from Ex!ample 
X) are suspendtld. in 960 ipa111B af eJCdtJone at 
sooe. ·Tihie alddlit!ion of 107 .4 ~ af dliJbenzoyJ 
~ acid dissalvetd in 12'0 pa11tS of 
iaC61X>n:e resul.'11'! i:in a one-phase . rsysrem. nms 85 
sol.IJliion :is .filitereJd alt 5o<>C. The il'ellllJpCll'l1ilJl'e 
is l!Wlowed :to &LI.. to :20°C (2 !houn) and the 
~is removed by ffitmtlion (di~ A). 
Lt :is waShfd w.Dt!h 400 P8* acellOne. The pro­
dioot . rooimsts Of t1he di~ at of 90 
( +) - ia - (2,4 - ~enyJ)im!iJdlamle - 1-
etlbanxti .Wliitb d~ D~ aJOikl. The 
oompoond is Ill ()De-ot!OUoDe iadldli'ftlion produot., 
si111ce.~nal:ytlli0l'.l dab COl11l'Cf9P'01l tn dle lfollow-
'ing iStru!Ctllire : 95 

.· COOHo .. 
.. ·111~ 

(-)o-: ~ fi H-f~D-C~ · 
'I ~ C-0-CH · 
- I 
. ·tDOH 

• 

• 



·• 
23.:. 

• 

(-) 

... 50 

1,244S50···.,.·: 

N . ·•· 

QOH .····. 
. ~z-&J¥,-a 

CLFi:: ::2 

1 - (13 ~· ·~ii~et!hyi~ dlihyidro­
dliloride; mp; 2l7.'S~O°'G {dee.). 

1 - [pt - -01 ;. ~yl~)plhenetlhyil:]limid­
azdle niit:rate;;mp. '1~~1"16°C. 

BxAMi>LE xv 
A solutiion Pf.'.11~~~'.paritis' of 1 - ~l­

tndllhyl)- ~·imct.1i2.9,ipatt$ q.f b¢nzyfl.-

95 

=~~Jg'~°J.~be= r~~ 
~re .add 'i$ isiti.rrdcf·fi!Dd: .refimeld ftor 4 100 
how:s. (The ireailllio~f vc~il.~er ds. iprovildtti Width a 

reftux-cond!ensOr end ~4;epani.tt>r). The 



;\ 

solvem .is removed in 'IJ<lCUO and il!he residue 
is di5Sdhveld. iin 1i20 !)?Ul'S df etimbt. An: room 
teln'llpelratm'e a &st ;pol11lion of 3 .8 pemns of 
sOOlirm ~~ !is added oand flihe 'Wlholle iis 

5 stlir.red. and refluxed for 30 :mioutes. ·Then a 
selCIOOid. ipoitt!ion of 3.8 -parts :of "sadliitm ;boro­
hyd!ride :i!S .aidded and again stirred Wld .tedlmai 
fur one ihou!r. The .solvent is removed in 'UQCUO. 

To :tihe J;eSidiue dis added ~ivdy 100 paa1t'S 
10 .Qf ~;iand .70·:p8111!!S of a.con~ 3:Jyldro.. 

dhloric 1acid sWiunJion (iptH: 2-3). :.rl.lms·AOaion 
-is stirred ·and :retlmed.for -one hour. !Mter ;oool­
mg on .~ :it is :S~ altd ·-the !fiilittfa~ .1:S 
.made 9Jbltine (~) -wl.iidh. .a :ION sodlium 

15 hy.d!roxliide SdPultli'Oil and !tlhe ifree ··base :is 
exlttlalOteld WJ."ltlh amnbyitene clhIDt§k:Ie. Thie extt:mtt 
-is. m>:asbtd '1W4!h ~> .driefd. a1ae11 am. 
·~'teld in f1tlCUO. The reHlue . .tiree :blase As 

• 
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H H M~ Me Ph 
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1 p-Me~Ph 

1 p-Me-Ph 
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0 1.;.tetralinyl 
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.I Ph 
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1 p-MeO-Ph 

2 Ph 

I p-Me-Ph 

0 J~~yl 

l P'."'.a~Ph 
' 
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! I p:-Me-Ph 

2 Ph. 

····o Ph. . •· .. 
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. ··· 

·1 .. p-Me--Pil .. 

1 p-MeO-Ph 

0 .· Ph · 

1 p-Cl-Ph 

1 Ph 

0 1-tetralinyl 

,, 

salt m.p. ( 0 C) 

2HO 25~259 

2HO · 279-288 

2HCJ.·· 193-196 
.3H90. . . 

• . 

2HN03 210-212 
.'·: · ... '·. 

2HN03 20,.5-207 .5 

2HNQ3 164.$-::-183 (dee.) 
: . 

2FIN08 152---:1.53.5 

2HN03 ~2Q9 

' 2HN03 122-136 
: · ... ·. 

2;aNOs 213. 5 .. 

2HC1 263 .. 5 

; 2HN03 
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.. ,. 
2HN0~·· ....................... 
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Salt m,p, ( 0 C) .R" . Ra Ar D Ar' 

4.-Me :a a o, m, p-tri-Q-Ph 1 Ph 2HNOa 

5-Me a a: Ph Q Pb 2HCl 

5-Me :a H Ph 2 Ph SHNOa 

5-Me a.: :a l'h 0 1-~yl 2HNOa 

5-Me . H lI p-Cl-Ph l p-MeO-Ph 2HC1 

5-Me :a :a p-0-Ph 1 p-Me-Ph 2HQ 

5-Me a.: tt o,.m,p-tri-Cl-Ph 1 Ph 2HNOa 

5-M-e tt. a: 2-thi~yl 1 p-Cl-:--Ph 2HO 

5-Me Me .Me Ph 1 Ph 2HO 

Ex:AMPLE X'W a.t\ldleld, OV'ef a one hOua: pePi.00 1JO 212 pat.ts of 
A ~ of l l40 pa!l1IS !Oif dlmlidlaztale, 2'40 a Sddli'll!m !h.jldr.1\ie dlilspemi~ iin 100 pa1'l1B of 

puts 'df. 2¢.enyllietlhylene Q]C!ide, 400 lp!art$ Of dry !hexlamlddb.y~, wlJle CIOIOl-
5 ·~~ iabsol'lite etlhaml antd •8 pa:111B of inrg l8it .s ...... i;s0ic. Uipon ICOl1lPletlioo, llhe iwlh10le 25 

pyiiildiin~ m lhie!alted ro ~ (Ian ~ is :ailllowed to d01lle :t0 room ~ (iaibolit: 
~ 10C1CUM, irequ!iriug iJce..lblatlh modbra:tlilon). 30 minUJtes). •Mter sdintiDg lfor Oll'C hlOlltr at 
Utpe>n: ~ df fllJie emtlb.eim (ltliblcU i:s- 46,.-SQoC., ,tlhe mb1rure is i¢ooled 11.'0 S0C. and 
30 min'UlteS), it!he m~ is 1811!lawedi rt1o cool to 1!lrere liJs added ;pot.tiomviSe 80 ;pdS of p-

10 SOOC. Then ·tlhere are iadckld 240 p8tl1m <I ohib-obem:oyl oll!lioltie, wllite 1reepiing !dhe d.UJ1l. 30 
dli~ and lt!he 'Wilde iis p.our.eld onto pel'aJtm'e ibellaw .J.Soe. The IWlh!otle k ~ 
1()00 tpal111B of IW'a.'l.fer. 'I1he OtUde · ptddWt is for 30 minutes at room ~' fiui111iber 
filltereid off after cctdl'ing, tiilnmJteld in ~lki . he!8lted to 4SoC. and 11hen llll1llloweld: m IOOID1e II!<> 

~' ~ off ip:g;iin, 'WlaJ9heJd wliltlh: iiJoe- rolODl: ~ ('albauit one hour). Alt1ter tlhe 
15 ooJd ~ an.Id rt!h.lm wJMi ether, 11.'0 yidd adldi1!i.on IQf 1500 tpaa1l!S of Wlaiter, it!b,e edtier 35 

1 - ~8 - ~Wliyll~e; m.ip. ptocLuot, 11 - ·[P - (p - ~loxy)-
1149---il'SOoC. ].Jlhetwtlhytl]iim5Jdla1JO'Ie, is exltl1aldt.ad ~ .t!ilmes 

m Pm1tts Of l - (p ~ ~yil)-- w'Ml ~. The comlJined ~-~ waShed 
.imlild;azo]e rlll'e dlisdvttl m 250 lpi811ts di. dlry . w:i:tJh wa"rer and me :is adkied an extt:slS of 

20 ~e alt albioUt: ~oe, mtrk add. Aflter t0001dnig, idlie ~ 40 
wmJ.e anll!i:4oam ··iis ~. 'ffliis iSOhlii>n · is . 11'ft$fC gait lis fillltered off, itt1£tum~ llJWice. !in 
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H 1 · :· I 
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162 · .. .HN08 

127: HNOa ... 

·. 170;5 ·· HNO 
. 8 

120 HN08 
. ; 

130.5 HN08 

139.5 llNo.s 
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Ph-

~ ' .. 

p-,MeO--Ph 
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o, p-di-Cl-Ph 
.. ·s-: .. . . . . ~- ~ ;· 

p-M.e--Ph 

Pch 
.. · -~<.· ...... :_ ' ... ·· 

o-Ji°'.'.P1:t 

:~M~~i.>h 
. p-NQ .. il~Ph· 

'··'7cf'Ph. 
o~ci Ph 
','?·i .· 

~.Q;....Ph. 
···.,_,_.···•··· •. ·::-i 

o-Cl-Ph 
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. . ' ' . · ·' , m.p.(°C) , 
: R R1 R11 Ar n ' Ar' . b.p./mm.) salt 

.·.... ,, 

H H H p-Br-Ph 1 o-Cl-Ph 124.5 HN08. 

H H H 5-0-:--2-thienyl 1 o-0-Ph 125 HN08 
I . t • ': I 

' H H , H ' p-0-Ph 1 o-Me-Ph 140.5 HNOa. 
. i ., 

H H . H p-0-Ph ' 1 2, 6-di-O-Ph 143 HN03, 
. . . ~.; i ' • . . 

H H H p-0-Ph 1 : p-Me-Ph 1.34.5 HC1.H110 

' H . Me - Me : ~~·: "- : 1 p-0-:-Ph. . (190-200 base . 
. . . . : ' .. ,. . . 0.4) ... ' 

H H H m,p-di-0-Ph . 1 o,p-di-0-Ph 142.2 HN03_ 

J. . . 

H H ' H m,p-di-0-Ph 1 2, 6-di-Cl-Ph 158.2 HN08 

H H H m, P::di~O-Ph 1 m, p-di-0-Ph 149. 9 HN08, 

H H H o,p-di-0-Ph 1 m,p-di-Cl-Ph 177.6 HN03 

H H H o-0-Ph ; 1 m-p, di-0-Ph 140 HN08 
: . ' ·' . . . 

H H H p-F-Ph 1 m, p-di-Cl-Ph 108 HN03 

H H , H m, p-di·:.cl-Ph I p-0-Ph 1.38.1 HN03 
l .. 

H H H 2, 6-di-0--:Ph 1 o, p-di-0-Ph 168.7 HN03 

H H H 2, 6-di-0-Ph 1 2, 6-di-0-Ph 178. 7 HN08 
.. : ... 

H H H 2, 6-di-Cl-Ph 1 p-Cl-Ph 144.6 HN08 . 
; =· . 

H H H o,p-di-0-Ph I o,p-:di-0-Ph 79.4 base 

H H H 2, 5-di-0-Ph 1 p-0-Ph 178.5 HN03 

·· H· H H 2, 5•&-0-Ph 'l 2, 6-di.;O-Ph ··· ·· · 203.6 · HN08 

H H H . 2, 5-di-0-Ph 1 o, p-di-0-Ph 173 .2 HN08 

4 ... .. 
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JI 
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.... : 1.· 

n 

u•: ·1·-:. ·jI_:· ... ·) :i·'s-di:c1.;.:.;J?fi · 'I · 1 
. ··· . . ::.. ·"·:, >'.'····· '.-. .· .. 

M.e 

-~ 
,H 

M.,e 

y~ 

.H,:. 

.. H 
:··.;. 
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,H, 

.H-
·:-·::···· 

·M.e · ·1 · ··p:.p~_"J>.~ .·· 
JI 
H 

Me 

JI: 

.H 
'1. 

.. H, 

··H-·.· .. ·.· 

-H 
:'' .. 

}~ 

·.H. 

-m:-Gl~Ph. 

.m"'..Cl-Ph . 

:,P:-Cl-P;h 
'l·. 

o, p-di-Cl-Ph 

'!,.p-di-Cl-Ph 

':~~' 4, 6-triCl-Ph 

.;_, 4, 6-triCl-Ph 

·R~·p-di-Cl-Ph 

:~,,p-di-Cl-Ph 

I 
] 

i 

.1 

l 
'j 

.1 

} 

l 
,-1 

l 

1 

l 

1 

··.'&~· 
;: .. :'; : 

.. 7, .5:-di-:Cl-Ph 
.· .... ·'··. 

-.1;1;,:~4.i:-tj~Ph 

·o, P:di.,.Cl-Ph 

.?; 6:-<li,:Cb--:Ph,. 

~-:Cl-Ph 

·p,·'!"• p-triCl-Ph 

.. ~,,.~,,6_:-~9~!11. 
a,:P-di.:-Cl..,.,...Ph 
.. .. .:_,.:· 

.2., 6-di-Cl-Ph 
:·."'i·.· 

.. ·• 

,._-~,,~~ ].'.:L_:· .. ~ salt 

178.7 

'if9.6 

179.2 

116.6 

101.1 

190.5 

180.1 

162.9 

180.3 

138.2 

177.6 

176.2 
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HNOa 
.~ · ...... ·, . 
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HNOa 

HNOa 
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.HNOa • 1{ ·:-H-. ·.:····· 

___ .·H.. ___ t ... Me .... l .. Me ... J ..... Ph ... - ....... . 
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~ Me M.e Ph, .. ·· 
: ~ . . .. ·. . . ,; . 

Me Me Ph .. 
; .· .·.· 

Me : Me ' l'h _. .. ;··::· 

Me Me Ph · .. 
!·"· 

Me : Me }lh ' .... 

H. ~- 2,. 4,_.6"'.triCI-Ph 

1. H H ~' 4, ~triCl-Ph 

I H H 2, 4, 6-triCl-Ph 

I· H I H. I 2, 4, 6-triO-Ph 

; ., 
•, ri ., 

l, 
·' 

1 

l 

1 

0 

0 

2 

l 

' 
1 

1 

. 1 

'!_.~;:·--·=--.Ar· 
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q,p.c;n-:G17Ph 
·.· . . ... .. . _.,,~ . 

P-:Me<?:-Ph 

Ph' . .. ,-. 

1'1. 
-··· 

P:-~0.s"'."'"PA .. 

• . o, p .. di-~Q27Ph 

p-O~h 

Ph 

m,p-~"'.M~Ph 

p-I,;;_l'b 

P-CN'"".'.'Ph 

m.p._.(oC) 
· b.p./mm.) 

I 
I 

Ls~t 

~a ... 
.;: ..... · .. • 

-HO.·· . ~ ·.'.. . : . 

~Oa 

HO 

~~a· 
HNOa 

HCl 

HN08 

HN03 . 

HN03, 

HNOa 

•ExAMPLE XIX by,·v'Oluril~);-ylie!llding 1 - [p - dhloro -18. - (.2,4-. 
. To .a stiudd. :and waI'lll miX!tllre of 11.:66 patlts diichloro'benzyiloxy)plheneUhYf] - 5 - methyl- 20 
' of sodi.iwn ibydro:te 50% . .in 4.5 !P8.l!tS of ltell!l'a- ~e .nit1'18ri:e; mp, .1'50. 7oC. .· . . . 

5 . hyidrofuiain. are oadlded IPOl'llJi<mwlise 7 .9 pa11t'I of :Sy ~g t!he pnoceld'llll'C of Extample XIX 
a -{p -;dh~) .. 5 :·ridh~le-' Mlld ~ a - {p - dhl.Oi1QPIJ.enyl).- 5.;· 

. 1..atihan'Ol at. 5'0°C. UpPn compl~on, stiriiing melt!hyOlimti!darole - 1 - lfJllhaml lby an eq'llll'V.8f]enit . 
is con~ .£or 3 diOUtts alt refilux: ttmperlaltulre. amourit ·of ·a ,;; (p - ~1) .:. 2,4 - d!i.. 25 
Tihen :tlhere are 1aldid~d 7.3 par.Ill! of 2,4-ld!idhloro-. nletlhy~ - 1 - dtlhaool or by an ieqUi-

. 10 · berizy'l dhlotide an!d 91!irr.ing aind ll"efJruxfing is . Vfao.lent qlllantdoty of -2 - etthyil - 4(:5) .;. meiibyl­
. : conlllirued. :for S liou:rs. The teaidtil().[]! mi:mtuire ~~1~. - 1 - et!hoandl [Wli:adaus di: all., Ber .. 

. is. ci>Dled and 240 .pa11t8 · olf eUheor a.re add"'1. · 5513; 3706 (1922)], llhe folll!ow!iag CdmlpOUnds 

. The, etther.ead phase .is . ~ ~ iliiimes .wiit!h are. ~a:ret4: . . ·.. 30 
: water c:hEecl · anld u · · · · 1lhe additdiOn (Jf... ian · · · · · · · · · · · 

-· - ·· rs · · ~- :or cimeenitm.G n!iiaric ·aOicl, · 1bi · •t is t - . £P ;.· C111oro ie -· (.2,4 .; clliWPordbeilzyPt>Xy)-· 
. : predipiltarecL .I.it dis filltere!d off,· aii11m'811!e.d oMl!h· iphenetlhyd]-2;4 - diimet!h~}e imtra.te; 
; ...... : .......... :~1at~~l~~·t9-- .'DlP·.-~.~?Jl°<;;_ .......... : · ......... ' .. ··········· 

~ ........... ··~· ~ - . . ... 
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JS__ _ _ _ . / ,;; -J~;530< _ , _ ._ o ,,- : · :'t..7 i35 

J .Q.: ~~~,~~ ~ 
··· ,.s l~~ifei):i= :trf&ll ··w 

t 

i 
i 

10 · and 3.4·:·,,.,,.,"'ft'<!·-df 80idlDn lr~~ fo 40 .-...;r.ttcl m6iJh ~!id ~:-n-;..~-t!be .a.dWiion of-'.'.!: . . ,y-·~ :Y~~e r--- ·- - -- y: - . - e; _<v,,,_ - . - -.. ,· : : Qf benzene and i3i5 p.ut& "df dmieflhy~e . ~ .• 1. partS= of 2,4'-dtOblorelbemyfdhroiiMdii 22 ; ·:is)~rred w~e cooling.()~)¢e {s(>,lyeJits' are -~''Of?~yltfotm!anlide!·~~~n~ 75 '.-prevllouslyi<dried;iazeotropicaliy) • .F~.1lh~are --·~r.ru~-~s.-_roDtimreld·at·'relflitµr ~'lllJc~_ror 

'\ 

:; :~; ··. :.:·. ·: :. ' 

~xiy)plherietihylJ&!;mdraziQie -~- is ;miioimise 2~1 pall1tB m ~ ~ $0°/o:-d 95 c: -~~;-lDj).,l~.5~,.·--·- ____ '·, -·\<:· . .-_:-,:, - --,~~f:!;~-=,#11=~=~ 
35 ::~-:-::+i~,-~~~~~~~,~-:1:3 ;5 f rimmki fullOWed'' tit 4!he ·mdd ·· O£ s 1 · ,. 
. . .parts IOlf iirt>n, .1<> ~ of ~ diOilide . ,:;· . ,' alild 150 fPlaillis df l.\\9ter are. iadkbi ~mwse 

- 'lt:e:baJtlh.ia'lid~:ylJ:ene cil'l'or,ide m ad!deicl :The -IQ putts) .. 'Uhe ~C:id e&~ ~ ::dni.OO 

~~&~-:~1§;:-~10 , ,:~clld'mg 11>'.' [/3 ~-(P;. ~xy}.'."' 2,4- ·-Iiiitria~ wilt ~es a.t room. __ . _ .rure 

·'·:' 
.·.··. 

-- -----
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: : WHAT WE··OLAIM I:S:- · 
1. 1 - GB - AcyI)ellhyJ. - imlidaz!Ole deziiwtli'V'C'S 

lh'a'Vling ,tJhe form.Ula:·"' · 

,. 

r. ·.·. 

\ 

1'20 



> .. ··· 

· .. 
··.··. 

.... ·"": 

----- ___ ,, ____ ,,_ .... ----~~= .......... ==---------

:· ... 

-36 1,244,530 36 . 

aot!lD'.rs. are imtially employed. d1e :following ~tjd off .and walSlhed .wJtlh cfiisopropyJ:eJt!ber, 
respecutve products .are-~ o y.ieldt~ (-) ... 1 ,. fiB -·(J> - dliordbenzytloxy)­

. Pb.CnietH?YIJlimlidazoilC mtmte IYlli!1ih '11 spedi.fic 
1 - [/3 - (3,4 - :dlimet'hy1beneyloxy~yal]- ~1Ji-On;: df an20 -86°. (c= 1, metJ!iam11). A 

.imida.zrole; ~e <of 10 ;parts is :reaysta:lllzed from 
5 1 -- [/3 - (p - fodobenzydoxy) - p - methyal- b~ '8.ntd stkred •in .diiisopropy;lether, jlicld-

.. pheneitlhJ11l]ii:niidarole; · ·mg'9 ~:Of(...;.) - 1 - [p .. (p - ctbbn- 70 
) - [p - (p - mabenzYl!oxy) - /3 - meuhy!- benziloiy)}jhenetih'1!]tmidamle .nil!l'ate; mp. 

phenetlhyl]mici'azale; · 18°C.; .ctx>H-85°. 
l - [,8 - ( 2 - met!hoxy - 4 - :dimWenzyJ:oxy)- · · ExAMPLE XXVI 

IO iphenel!byl]mdazole; The .compo5.rti<ms aocordiing to ,tibis dn~n-
.1 - [/3 - (p - cyanobenzyiloxy)_ - o - me!tlhoxy- ,'Iii.on ·are ~l<>ye!d in .ubose forms iwlhidi are 75 

. · ip!henetlhyl}imi:dazole; . · ~iy used ·for fungus or ;ba'otenia con-
1 - · [.8 - (p - cyanoben:zylloxy) - p - ob!:oro-. trol; .fur Cll!ampl'e, as .suspenSiom, dusl!ing 

. p!lene"Ohyrl]:imUcfazole·; and pawdei[s, 1S01utiom 'Ol" ·oli.111mem:s. The fa!ow-
15 r: -· £1' - (2,3,4 - .ttJ'ClblorolbenzytJfoxy) - o- .ing '.w.iilll. fur.ti.her ii&!sllralte the iinive.rit!ion, the 

. an~hyrlipihenethyl}ilnirdazole. ipa~ •being by ·weight wrless dllheirnli'Se speci- 80 
fied: .. 

ExAMPLB XXV 
A .. · 188 ipart.'S of dl~n:yil ... 1~.­

etha~l are dissdlved iin 600 ~ af 2-
20 .propaool. To '1il:tis soluofon is added a soktlvion 

:of lrl:8 · pa.tits of { +) - .camphor - lO - dtomc 
.acid moncthydrate -in 200 pa<1llis of 2-ipropanol. 
The .foomed precip:J°'taite iis :fil'tered off, ~eJdin!g 
clihe cnic1e ( - ) - a - phenyl - 1 - .imli.da.2lOlle-

25 dlhaool - (+) - camplron;Wtonaite; ao20 -•111° 
(rc=•l, met!baml). {Note: ll!he filniate conl1alins 
·1lhe ( +) - a - pheeyl 1 - ·in:i!klla~e!tlba.001 ( + )­
~onate ). 1:63 Pat-llS -<$.. 1lhe crurcle. 
( -) ·., ta: ~ phen}"l - 1 - mdaz~leot!b:a.ml ( + )-

30 'Cam!Phorsulifonia'f:e are .reo:rysntlliz:ed .futm 11000 
pa«tt:s :of waiter, 1ielding rpure (-) - a - {lhenyll-
1 - .:iJmidw>leeilhano!l: (+) ~~onate; 
a-o'0 -:-1·5~ (c=-1, me'tllmro.?). The la.ttier pure 
~nate .slll1t is di5Sdl'Ved .in water 

35 aud ·after :.ttla'k!ing ail:kaine wDtlh armmon!i.mn 
by'dr.ome .l!he p.redipibtetl free base is .fitltere'd. 
-off; }'fieliiDg ( - ) - a - :fl'hen11 - 1 - dmida.zclle­
dt!haool; · mp. 147:8--152.20.C.; ai>20-42° 
~=rl, anetlbanol). · 

40 · B. .. A mbotute df 5.5 ipa'111S .of ~mm 
eydtlide and 25 .pa111ls of herametllzy]Jpll1osphor-
81In'ide (:p.reviooslly d;nied over isddium l!Jylcfr'Me) 
I.is "COOied 11!0 1'0°C. Wffile keeiping it!he tempetta­
~ rbolrow 1'5°C., there lis .ardided a sor!Won oi 

45 · .20 pair.rs of ( - ) - ia - l{ihenyil - 1 - .i:mi:dazo~ 
: eil!bandl •in 65 parts .of he:x:amet!hy~r­
:a!ll'llide. :Urpon compleni'on, 11he Whole >is sl!itred 
fill'!SI: for 30 minutes aJt room te:mlperaitn.tre and 
rt!h.en fo.r 'Ont boor ·at a· temperarure belnween 

50 45° -aud. 50oC. The mixt:ure .is ICOOacl agaiin 
to 5°C .. .and tlhere. ere added 20 .parts of p­
~ ohrorlde. After s6a:ring ·for 30 
'lrii~es a't . room t!emperature, .lJhie mlixluure is 
wanned:~ 50°C. and fu.r.t!frec a!llowetd il.'O cool 

55 ;agarin .t-0 room temperM:U!re, while stir.J:li.ng. 
The.ii 500 1parrs ·of wa-ter -are added and illlie 
produot -iis exftNcted i1!bree .. mres wli'llh td.tuene 
('1"especilively 24-0, 1'60 and 80 pa11tl8). The 
ccml:lined. ~as ere washed vii.filth 250 · .pam 

'60 of waiter, dnied over magneslln. sullfa:te a.nd 
ev~;ria,tect •The residue is lt:aken up iin .4() 
1'8Jl"1S of 1.101uene and con'Celit.'I'a!ted ttml.Dc a~d 
is -aidded. The ·precipi!~ed nWtra.~ •lit is 

(1) Suspension: 
1 kg; •.• 1 - [/3 - (p - obloraben.eyloxy)­

phenet!hyil]l.dmiaaZiClle 
2 1. ·. . ... reaI:tmca:l xylene 85 

350 ml. ... Atl-ox 418-"5•5 (stdaoe a'Ollive agent- · 
Reg!Mered T'l'ade Ma1"k of Ams 

. POW:d.er Co., Wlii:imiil;g'llon, Dell..) 
W1&tet ·· •• . dllfo!te to deSirerd co~on of 

actiive ·ingirediem. 90 

The·. 1 - [P - (p - ciiorobeneylioxy)plb:en­
e~hylJrimirdazale .forms a .stable aqareous suspen­
.$ion_ wihCii .,ai;ssolved rin :the xy;lene rand .i6 em'l.lll!si­
fied by !means of 11he isutfarce a.ot!ive agenit. 

(2 Dwtmg POO!der: 20 PMim of 1 - [2,4- 95 
tdli1bl.or.o - /3 _ (p - dhtlorobenzylbxy)phenatlhyl]- . 
rimid.'a:io'le ia.ire ·ground tw!Ml 360 pam of .t'allt:um 
Jn sa ·baM' mill, dJen 8 .J?'B.'11i.'s af olldn are added 
and grimling .m :con1li-nued, •and fimuly idhe mfix-
rure is.· :tjliixed Witt 4 pair.rs of slued '11imoe. 100 
The pow.id& vi.iffidl is funmed can be sprayed 
sa~~JJly -and .bas •good .adheSive power. llt 
ican ;Qe .woo for dwlling or for ~ .proteadilon 
tpililpoSes; 

(3) Solution: 5 Parrits of. 1 - [p - <ffaro- 105 
.p - (2;6 ., dJichliorobenzytloxy)pheneth~l]limi­
'aZ'C!le .are &~ fo 95 -pa:ztt'S of ad'lcytl.'Bited 
~1¢ne iand used as a spl'ay for lllhe t.rea'1:­
m~ of ifungrrs.J.iiiifeored sulbjeiots or on W"d!l'l!s, 
fl'O'OX!s,:Or otlh~r objeots to prevent ~ion by 110 
fungi •. : . . . 

(4) Ointment: 10 Pm!r.s of. 1 - [2,4 - dii-
. cliloro .,: P - (2,4 - dliclvl!Orctbenzyloxy)phen­
elth.'l}'d}~e ditlraite are d'issolved iin a 
wao:m., =llquefted mixrure of 400 pa'1"Q! IJff pOlly- 115 
ot!hyrleile glYc<>l 400 and 590 rprai'ts of poly­
eillhyllene glycol 1500. The sol'lltli:on is soirred 
d'llliing >Cooling:, am •used as an ofomneDJt dlor 
wea:tifu.e~ 8iga.i~ fungi am:i ·badteria. 

:~ .: ,:· ... 

. wit.AT WE'.CLAIM IS:-
1. ···· 1 :. : (flJ ;;. Acyl)etihyl - irmiidazore deriiivaitli~ 

llmv.ing ·llhe foimdl.a :-· 
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-:<J :-_-_:·::·,:_·. A:~~-~~,1;~~~-~-~l~~:--····--·- ·. · .. ·_ said Stibst»Med rp.'ienji[ ~-,a;~yt .. ;; ;-, 'Slllbsl!il'll.~ w.hidh. dis hlrlo, .}owa,": ~' •.fQWer · 45 ':,':' ~:.-~ai,w~r . 
: . : ... ·_: . l~~·--·~tt~~ .. :~\l-.~·retmyl, dten n 50 ... -<~(.-~:; ' . 3. 1 .,_ c11~· &~)~1-'~~azole derivat.ive8 having 111~;.fOmNi!a:> > 

.· . , ,,;. .. > . .;'.;,;~D:~f ~~r;~>' 
?• _· <-. . ::.; . Rr~·c'""'."_C-.;0...;.(CHifo..;..Ar' 

: ,,•:·:''._, _- .>:>.12\li::'._·.: ':-:-·'.::·'.::,;; ;.' ,: ,,;;y_~~(-;;,• 

·.··· .. ; 

. . .- . .~:-f~.~\·,~· ~.~~~:. ::: ·[:~-. .and ·11he ph~'C¢Uitfica$ly,•. ~~ble salts it!berem ~:·· ·: - . T:··· .. ;~ Y:-i 
. . . ... ~ l 

y .. 
,,·_ .. -

SS 
R, Ri and R.2 •.. ~~~ oo,cl(<hyd~~ or lower 

.:···'·· · · · 1;,;i=·=;i}~~; ~.-r~ . ·· ·: 
~<.: 
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,. 
··:· 

(II) 
" 

wherein Ri, R2 , R', R': and Air are a9 defined 

5 in dalim .i wiitth a c~ ~ ... tllie f.oimula 

10 

,. 

, H2:t{~~)..i:¥'., ..... ·~ (III) 

wthereiin.:n ··~; .Ar~·~re- as\refr.1100: ~ dllim 1 

m a !SliliillaMe sdlvenit to ~ a compound 

of i1!he furmula 

.. ·~·tr~ 
I . . . 

R1-c-·c .. H-:--fCH2Jn-Ar' · ·. · 1 ,· x · ·· '. .· · . 
: . 2 . r 

(Va) 

. 
. . . . 

':i,;:.JS · ~ Ri~ R.z, R')R" and Ar.fi"e as.defuied 

in m.:trii 1 .and M is ·an dkaibi .meta~, wikh ·a· 

compowid of me ifonnula 
''!:.~: ... . ,. . . 

. · . ·: < '. .Y~CH2)a..,......,.Ar' · · 

.. 
i 
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