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with a t ikidadop- z:uhysteth,ul &I 1cRA6Hh d@x-bnn ﬁudl&&tgrﬁ{% hf?r ocedure, the

5-nitroi rirmbthOSﬁthylcarbanamolaed Mi-methdl-y naroi.mﬂ{zdm;]l)eﬁytnniidtt@ltmu;lazol - 2-yl net hyl

N- hydroxyf't,r te, where Rerr] is as 35 defined after Fornmnul ae
| and Il, but having a si gni ficance ot her than hydroxyal kyI for-
exanpl e, 1-nethyl.-5-nitroimdazol -2-yl net hyl - N-hydroxycar bamate is nixed
with t he hal oacet al dehyde, for exanple, chloral hydrate or ‘bromal
hydrate, in approxi mately equi nol ar proportions and heat ed under

reflux-in.the presence of a.drying agent,

Y

- o, .

.

for 40
for frontabout 6 to about 12 hours

Int

- e =g

exanpl e,

anhydr ous
he 40



(2',2",2" -trichloro-1'-hydroxyet hoxy)carbamate; and
1- met hyl - 5-ni troi m dazol - 2-yl - nmet hyl

N-(2',2 ,2" -trifluoro-1'-hydroxyet hoxy) carbanat e. Where it is

desired to obtain a conpound of this class having a 1- hydroxyalkyl
~subst¥tuent, the reaction is carried out using the corresponding JJ; _
ed

. 1-acyl oxy- N-hydroxy 50 carbamat e apd subjecting the thus pro
*N&(2',2',2 -trihal o-1' - hydr oxyet hoxy) 50 : carbamate to
alkal i ne hydr ol ysi s. iii. 5-Nitroimdazol-2-ylalkyl
N- hydr oxynet hyl gar bamat es _ 5--Ni §§4°/i m dazol - 2-yl al kyl-
N- hydr oxymet hyl-carbanates—ha | |
correspondi ng 5-ni t fwi BneMm:hefZﬂgdaaﬂel&ydlocﬁbdnhanat e with fornal dehyde In 55
the preferred nodifi cHeiisidaefe ¢ hﬂ?ﬁ; E@efesos ChlPlﬁ 1°5°*‘Fh°?%*‘bt=s mat e,
ity "5 o ik Do IR ,trz:ﬂcs?ﬁq;a@ te
‘wherein Rl err§ is gpsgedd apb Q@ ﬂeiatu?eb&\b@tw 10° C. and roofd &
-car boxyal kyl , is dinSdnedless cheistucae | nert soI vent di et hyl suI f oxi de be| ng
particularly suitable, and heated in a sgal ed vessel with an excess of
par af or mal dehyde, 2 nol es excess 'ng preferred, at from :
70--150[err] C for from 18 t.o 30 hours. A [d-## one nethod of isolation,
the solvent is evaporated from the reactign mxture, the 60

resi due dissolved ina suitable water-m scible solvent, such as
- di.met hyl f or mami de, where W, P, Q, A argile are as deﬁned above. Generally the lower temperatures .

!
1,153,347 19 ,%ﬁiﬁbﬁ}"'%ﬁn%t“ nl g‘ i e St T B allin
preci pitate and mﬂgioxan, tetrahydr aﬂ 2 18 f &bdf, 03 well as ketones and est

‘anong the conpoundscinsi eyl fetyte bl mdcﬂﬁhhﬂedusel’h mmrﬂ’amm i itnitlazol néactant

procedur e ar e: 1- nt%teﬁwﬂal’&-qqmplptelvmldﬁez&nlzs nresyity Wlprqfa%h oPP@ﬁ}égm tlm ff:;'

sence ingagenf, m in
.carbamate; 1-355 girane o'{lamhn Fﬁ}igésiﬁrft%qou%%tga%@cf fg;m%fn}u ﬁx may);:hemselves 15
N- hydr oxymet hyl car inding 'k, E'rl( is rea on The chloroformate or chlorothion-
ni t roi m dazol - 2' yfo)zﬁitthgster Rtai yich G soRied )it dairdda bt teis isoullecessary and it is pre-
1- et hyl - 5-ni t r oi m fégedoke Prepare the ester yri pahitioy |and\ithyedetoix yrithounisolatierh avithtthe
iv. 5-Nitroim dazof™By| al kyl N-al koxyal kyl car banmat es '
5-Ni troi m dazol - 2- ylﬂ'ﬁé'&%‘aﬁ%ﬁf@%’!‘ﬁ&%&rﬁ@f AamRes aﬁ?tk:ahﬁm&? oovGedbhiy. 20
reacting 10 t he coste espendi ng 5-nitroi m dazol - 2- yl al kyl
N-hydr oxyal kyl car banmeAreadditioral sathed k:amsbarm&ﬂie nmdazolylalkylrratbmatqar(’éslmg'enof an
aCI d. I'nthe pref ef qﬁg-ml w1h§1e a fi at cay| awﬁ‘ﬁ%?i ]‘-fk 1 cadba, léYI);S:uttll‘t\jé_l '
suitably a 1-B err R te Mﬁézs’atce? rs@’fsmé a&?ali}ﬁl@el WiBese, Wher e g5

Rlerr] is in Step || above, but havi ng a S|gn|f|cance ot her than

Q

hydr oxyal kyl or carboxyal ky™ exa ,e "
1-.met hyl - 5- ni t.r oi mi dazol - 2-y| _,;\I-pgg,_quo(_v__thyll rhhanpg e, is mixed 15
with the al kanol, for exanpl’e, fet a'rqto “or met han c[a n ﬁep.,presence of a

catalytic 15 -+ anmount of? strong aci.d, hydr chloric acid or p-tol uene
sulfoni c acid bei ng P, Lﬂ W, 8% E&i& ok ’o4s 41 %ﬁ
o i i M g o ol

between 15[err] C. Q s mbbx €carboxy, oxo, hhlsolllﬁctnﬁ
extraction of the sikaglidxy rphmyulkumﬂoxm LIl Obe ] pbuvltaladtxb'ecamlkpentcarbmtnykakovhl or o-

form and wor k3ng u rhapoylay enly kylcarbamoyl, phen lhag;ﬁ t he 30
k
products which rmyg 93#; ‘T%%‘ y%}}ﬁigﬁé ) and fsnhydro cgl: are.
1- et hyl - 5-ni t r0| ng; b dche ARt KRlo, alkodyBEddY | - 5-
ni t-r oi m dazol - 2-yl ptensthytb, dM=b 1@ xytmph llakaw,bahatty@xy, ]phénlzlalkmvlbnsyl alsylthm,

'-nitroini dazl - phenylalksltlzo,- Liyy @wggt dl g cpayciosivds e Rappd R 35
© 1-ethyl -5-ni troinmn ggzﬁ{“;’ '?éln ] on_car on smule c]‘lo Wﬁi\et yl'f:a{’?gﬁ?msfﬂém’ 25

V. 5- NI troi m dazol ﬁé% err BoaMénalb &555, the significance of W, P, Q and

25 - 5- Rj isra®iseri foketv fak {lﬁ- Gyhakdd Thiodyarmtok Boid) peedarersit atbevenﬁy algeR,

prepared by réact i #rgas PPeforth for the neléitZPle loprafioptie Boofrrere i phovPa 2% Bz&ghlogg kyl 40

N- hydr oxycar bamat e R %? MO SRR BOD chioro and M is ckfheh, RGBS £l gs
procedure, the 5- NistgobdliviadR G gm&&a&, %&%‘B&%ﬁ;ﬁl& by 1R °t’£c .§ -
‘R err]-5-nitroim davatityt rgharet hyl N-h droxycar banat e, wher ei n err] is as

shown in steph Inj ordea tylte zm 40 ag @tlgtmﬂeew@re%pn haheve 45
i g e
rite‘li tuéws:%

hydr oxyal kyl or ca#
1-met hyl - 5- ni t r oi nj,dazg bl 'M W Exiﬂaar%agl?o%in:,m%clt’ Ezgl iféhé in an
mb It Halide '

al kanol , . T Qibxage wtpbxefefmidaaxw shgm nehhanal (e.gahd1y od b .
- excess of a H#0azo- Inddtooiuize bro ﬁCld binding agent; meﬁeatbl th? aediginysifice acid fip producedpl e 5an

et hereal sol ution @F’“&l‘b& hien t‘ ed to make bs“‘“t"'d Ca’bamates

d
di azophenyl net hane? tf‘h(’gwroa usc enrﬁlgbe | ate hy mFeﬁé ofaﬁ%’amfyl Chlo &ci d
salt. In - one swtable rrethod of . |solat|on, the reaction mxture is
frltered, the residue chromato- graphed on silica gel and the

re5| due,~after evaporatlon of the eI uate treat ed W|th one



40 5 - nitroimdazol - 2 - ylnmethyl N - nmethyl - N - nethoxycarbanmate;

1 - ethyl - 5- 40 nitroimdazol - 2 - ylnethyl N -
et hoxycarbamate; and 1 - (2' acetoxyethyl) - 5 - nitroi mdazol - 2
- 'yl et hyl N - phenyl et hoxycar bamat e. vi. Acyl-ation of

~ 5-ni troi-m dazol - 2- yl al kyl - car bamat es, N-hydroxycar bamat es and : (?’

N, N-al kyl hydroxycar bamat es 45 - L,153,347 5-Nitroim dazol 2 yI al kyl
calbamates—N II)’UI UAyL,ou batrates wcllu AR u! k‘yiu " u qd B
hydcoxyca E%Z?& eraedjum sineit desabighlyrangtable compoundhe pr ef erred

~pr ocedur efle ¢ cisu s"““e @ara?;lﬁg@aﬁqé aresable and e addeq, dirgely ‘°é‘l°a‘fﬁff‘@‘ a
1-R err]- 5 n%é’théﬂnﬂ@a%&é ts4reXtbd RiDY rh@f@;bgmate, e.g., eth on{ for mul a . 950

_' vvheré z |9rbaﬁd§fé the MY Edaffusnts’ §rObronght -tOfethéd, in RsediRIl @quath JL},‘ naI ky/l or

in th %ﬂ Oéﬁdt g| l@secpefera ly zih Lk le metal ﬂ{«mnlp ]sucalak
ethi l

phenyl\ (5 ‘S°PI°P°x‘d° inn R[ err] is as

~shown ‘i n%l%elppokxhona e, nﬁ?i%e i e Eas Wy ﬁﬁ?ﬂfﬁé‘f X g; a‘/a' ue -
ot hel® t hahydivyghligkeybsiktipdt. Cire shanld ama nab mldn@ﬂ{eeaeﬁoa uzx ian aqyl ati ng
agent suctuce the lmldazolesssnpawdadslmmmtgmamgbhsanh dride, suitably a CJerr]

“al kanoi ¢ SUEh A Do pEEpar (Bl progespharel rlrarehyl-dy opi oni ¢
an hydr| deﬁ%@i&géﬁgﬁﬁﬁﬁgm ] %fm%fd'ﬁgﬁe 33; mﬁbﬁW ¢ 55
"~ acet chlori de or "propi onyl or| an ar oyl hallde such as a benzoyl
‘hal ilé.& an vi. The Phenyl Halocarbonate]_M&E(ﬂ 347 : 15 al kenoyl
Lo otf
hal i de, sy %%ﬂ'll erele‘ ‘@T‘F%W@hhkléri‘ﬁ 1 uspfl fory feP@{%Gtgh?;Z g% endchl ori de or
ate derv:

crotonyl mercaptoalkyl)- 1 "c“t e resence of a
dehydratiag sbedqient frafmeﬁ?(aﬂ&uﬁ?carbonate or thloﬁef &d&ceﬁﬂ Gn ke, b Lhe presence -

of a?t?etlc‘llmhﬁydibqlqie The product of the acylation2peaction.
may be isolated by any of: the usual - ;. procedures. vii ..
5-Ni troi m dazol .- 2-yl al kyI ' -smbst] tut ed al | ophanat es

5-Ni tr.oi m dazol - gfl stitw{ed all ophanates may be prepared by
reacting LA zoI e dar yTR a car barmyl chl ori de
derivative. Inth dg%ﬂerred :‘4( ;;!;igaiﬁ"ﬁ,

zol

1-Rlerr]-5-nitroim 2-yl al kyl carbhmate where Rerr] is as shown in
Step 10 - . ii above but has a val u€ gther than hydroxy or carbanoyl,
“Suitably- 1- rrethyl 5-nitro- 10 ”/ . inidazol - 2- yI met hyl carbarrate; a
1-Rlerr]-5-ni tr01 m dazol - 2,—,, | al kyl N—a‘T kyI car bamat es, such as

1-(1'-methyl -5 -nitroi m dazqf= -yllz-wﬁp N net hyl car bamat e;
1- (1' - acet oxy- et [a] | ’mi-dazol - 2' yI ) et hyl
N- et hyl car bamate; or 2-(1'-¢ phyl - 5-ni r0| m-dazol - 2' -yl)et hyl -

N propyl car bamate I s dissol ved in a base, suitably’ an organl c base such 15 =

as pyridine, lutidine or collidine, andthe m xture co d to a range of

bet ween  whereinlW®, P, Q, R,, R,, R,; Blafd M arCas @dffkd sb&ve Gnd &NfIndif1€ car banoyl chlori de
deri vati ve |”Jﬁtsrmdm§ @xchighfhsatsfactotyr for obtaining compoundbLog thieboveWyrning achi eved by

passing tH rrcjrp ride i thnto t he reactlon mxture .
gas€ous f,gﬁrm é QL éﬂéﬁ@‘}f Qgg 8o Wrtla @ R As s, or by :
dr opwi se R, andR1 are as set@6HH forQRe dag)l lﬁreq& ﬁﬁ v(c:hrd(gifl de, for
exanpl e di rreTtl hydrymgaudgaho_\}elst—mdntlmd uecezsoa 1- (Cl_.slaﬂkyt)-he{hyldtothllldl 6orm The

rea%l on 36 Bledby i) mm lt?Fié"Xanfg’bé'@Xé'@Wa r¢®t°a§m1d- 30[err] 20
C. i'n from at@ﬁ r‘sq Hdn ythJe oﬁilgﬁfj&rie!}ﬁa?&ggﬁgﬁ ?‘grt(jfora‘11 ° i sui ls%bl y, the
i sol ati Orteacnon is conveméhtlfi&fduglﬁ bélidlin Y ofRAIE %Blaﬂxhcﬂ nct reaction

m xture Lnﬂd.bp( pxpc@ghg,cgdu ires §h.nscebases in addltlon tfocsbdvﬂgv&dthbﬁqtﬁd(kdlﬁﬁtt ion with a:
sui t;abl e BEfAPaAke scryg Lo '%é nblAéematwely, a nonsol vept such as

et hy ac as1 sovenf ﬁig aagg) ¢; used; .and. .e‘}? ncl uded B
anong 't hech[bhﬂtd lIﬁHsSpl\él tonai{pl @-'rd%ﬁ % e liberﬁrﬁl&ddm en'. 1<1- .25

met hyl - 5' Iean*ctettnr aidniod eazny| ou2 theyprp ess texdpermtshgfl ﬁdnh Q anaioec to
1- (#g acetd “}; ﬁy?l‘.e@rablﬁ E;actants are mixed §tgbiin 8 C. gid-thel tpaztidmyth
t

hy | &r S “f ‘:;: ﬁid@mdrﬁ% hen 4 "cb‘lVl b g; et hy

4 - Pr opy| tihes @p ﬁ;ﬂxahlﬁut 1 %ﬁ's fa%unfl )0y LT ve is a .
- ‘substit ut!ectscparup to about 30 honbanmylbe @bkwdry @, compléte ee@acim hyl car banoyl
chI %I de of tzh *’éd’&‘fyé‘hﬂ t2ad e tO%l)lmldazolgonhdsresLtmm xamazole

y1- rfmif P A ’ﬁ?ﬁ;‘,ﬂfgm Lmethylphengl Cﬂtr'i’qnﬁephg al I dphanate,

by quétd acti% nitm@ i 13d- hﬁmltﬂ;{mm %%f

1' -met hyl -4" , 4 dlnethylallophanate A% desired
conmpound has a hydroxyal kyl  substituent at the 1- p05|t|on, t he
reaction is carried out' with the corresponding 1-acyl oxyal kyl conpound,
which is. subsequent | y. subjected to al kaline hydrolysis in the
tsual--manner., ... 35 . . viii. 5-Ntroi mdazol-2-ylal kyl

- 3 -thlonallophanates and 4',4'-substituted 3'-thion- 35

oy




~hag,a value other than hydroxyal kyl, sui {,803387 1- met hyl - 5-ni tro-

this hydrolysis. " idazgol. - vl 1 b
© 1,153, 347 hyardadetyB- N T piidiat ob Dty S LR e i ﬁ&éafﬂs&h@ﬁ

5-Ni troi mdazol - 2-yl al kyl 3'-thionall ophanates and 4',4'-substituted

3' -t hionall o- phanates are produced by reaction of a

5-nitroi m dazol -2-yl al kyl hal oformate wi.th an anhydr ous al kal i
net al thiocyanate followed by treatnent wi'th an -amne. In a preferred 40

~nodi ftcation of the process, a 5-nitroindazol-2-yl-alkyl chloroformate,, for

exanple a 40 1-Rlerr]-5- n|tr0|mdazol 2-yl met hyl chl oroforn‘é e,
wherein Rerr] is as shown.in Step ii’ above, provided that R err]

i m dazol - 2- ' ken
up in ?fc ‘P T et be s Wl"&?“%éﬂ' nlf“r‘g F‘f% stirred
at noderately el e&mf “t',;‘e';hﬁgi‘*“ thf 6?55§?§ %*Flgr lf)‘?%ar?orn?)hsf A gét *20[ err]

C to about 55[err] (Th.e imidazoBla Gl taﬂﬁm@:‘e oabmwarbanate is tAdn obtained by intin@reBbOUt 6

days. This n¥xt ur@ma@ ng hlanmtlctaetaft ehhnw Gatbonete erxpieey th.;'@m«’trheatde'%uhraedangang no 3
or sucn a.

corrpound for ex 1 xanc, tcl.ra oﬁxra u oz Hxnet e1EherH§ r%ltesféa%tor It will,

unsubstituted 3' “of course, be un lb%ll)at r cétn p@&ﬂoﬁ' §ch t' ée %Qle" SUCh

as an al kyl am ne, the afdine GéabiytaRtd) Che tr&ctxon is a rapid Yhehrd i memﬁmy EubsaEEL ng

4' - al kyl - 3' -¥0hi: on@mbbq@hambaue lef mugi Thebiztidazakd elttnsarcnrhelatefmd thgOamine mayexanpf e,

di benzyl am ne, Teéﬂf PW@?“’EQ{%FWI%‘L s alzhough %uﬁbg "-F é’fe‘?"ﬁ’,&,ﬁé onal | o-
o B s GRS B R

4' ;4" -di benzyl - pafrédl Qﬂ?—'c n@ement and preferfd a0 akeCa very large excess of liduflC anon
t he corrpound§ whi site m xdas § mduceedmﬂo heini apd Iﬂetrgtoldn@.caézamatc moiety is stable 1

1- et hyl - 5- ni t r oi ?ﬁd trrﬁgtﬁ |co UOF’h I@nﬂ par nmuésnu&worhwncarbﬂm-

1-et hyl -5-nitroi ?_jéjv rerera )j‘% papugyin &ﬂﬁ ’Bﬁéﬁ miﬁpnat e.
55 A @ ik lorbfémff%ghﬁQ e‘t Skt 8] B PosAnPOL ol ©ROUP
having a 1- HPdr ox aﬂ:zke)dl to carry out the méaatontmanl-acytomlkylemwolarfon sxample,t Al y 20

carried out on t lingigzole, such as l@FrP%WW@
W ch1 s Then sub ,ggsge@* e T N i R o
yi eld the desiredsdnfEORYEI Eibkess HIDAUD day, iDe BAmBENd BasiBiyd;

however, 60 25 sfhimtantidaes dﬂ‘ﬁSSuﬁitiEr)ttdﬁﬁrmg hevabnbydrdysier t he am ne added in2fhe

course of the pr eserﬁepfesemdf@g examples of imidazelylalisy Cﬁhgma@e and fhiopachapates whichef f ect
may be prepared by method are: l—methyl- -nitfoimidazol-2-ylmethyl carbamate;

t hi ocar barmyjot hi otret(hy Imethglar $amitroimidazol - 2 - ylethylcarbdn@%&; 1 - methy] - 5 - nitro-

5-Ni troi m dazol - 1i aaftlkyll gyl - shiprrarbimateed 1 - propyl - 2 - ylmethy} thlolcarbam- :

t hi ocar banoyl t hi o h g‘ Bt plm e imidazol - 2 - 1’%{31}‘ %&'ﬂ@e‘ﬂ“‘bﬁ“"t he @eact i on
é)t)ﬁ' et

of a 5-nitroin dazo “'g‘g‘}dbmrl‘ra% Vet amale. stituted

~amine, fornal dehydﬁuaﬁébaﬁﬂd’nmﬂﬁa ddoauibﬁrbldelmldlaeoléshe pref erred nodification g)f

5 t 8 pr oc edliree comppundsrioh dFornfuby Ie@b hréerdlms hydnamr radkylimiglo are

f I dehvd bot ﬂ)tﬁl ' a l-substltut ymgthehimidazdh s .
cgwgl n?né get V\ge"rvlméb th%ﬁcfa gbsulbr%'lt"ged %?"“r%af 8 SE\&;L éﬁg"sﬁw’“g YRR SFSREent : are.’

added to a sol ution of t he,5-ni troinidazol - 2-yl al kyl carbamate, such

as a 1-Rerr]-5-nitroi m_daz ~2¢ y| met hyl carb e, Where Rlerr] is as shown
in Step ii above, 10 X,i/ld[alixtq.ha: L] hasl B v’ﬁl ue ot her than
“hydr oxyal kyl , car banoyl oxyal k);l car ba % k % kyl or oxoal kyl,

~added an
--agitated, sul tabl y ?Hrth red odification of tHisOp rms,hﬁy&éufﬁsnc@oft@rrPQF% URE of

suitably 1-nethyl-5-nitroimd dzol - 2- yl methyl carﬁramate Th a water-
m,sci bl e organic s Iv swt ny d| met hyl formani de, To this mxture is.

Bx |29 Haoormand Mes fmispeeriall e @rce
yorp nylsu

bet ween about 10 adR, Bﬁ[aerof:]heﬁlocc&t&1wna)dm5ve; s then

“suitably by t he add|Mlmmmefora}kylelxmessh@f(mmlmopalrm;:emﬂ»amamamd of the

pr odict R dlmnis ey Pfg%

: 5 SR
obt ai ned by 4”“ S mia(ﬂglegﬂtra Hanol’ gr methanol It i JPM - meiunéggﬁ %E:%f&l ITthﬁyI

" N-(di ethyl t hjjocar @‘l’é g'l cﬁj
"N (di benzyl t hi 0C apBRID yhibusad BT (1Y dectodbthyl - 5 - ni

N- (di et hyl t hi oc aqdaﬂ:masy bfttlﬁ M&E t 3, Gk Elar excess of the 2-(haloalkyl or sulfonyl-
1- et hyl - 5- ni-t r oi n{))ﬁ&k@ﬂm@l&yz[sm@ . Acid is formed in the reaction, and the products are

}I‘l?gﬁlﬁﬁ‘f slf tdaad addition salts. Included among
segﬁre r 1 ac rgﬂ: )vs;%tp g@;ocess are: S-(1-methyl-5-nitro- 50
=thiotred; -m -nitroimidazol-2-yl)ethyl-
2 ylmethyl) - pseudo-
20 - X. 5-fiionreyi mid] 8§20 --2merhyhl B\ nifspifaifezlb 3 t-i irodtiend) - pseudo - N,N-
ami nonet hyl ) car bafffgtythioutea. 5-Ni troi m dazol - 2-yl al kyl
N (di substituted am nonet hyl)car bamates may be pro- - ‘duced by the
reaction of "a 5-nitroimdazol-2-ylalkyl carbamate with a disubstituted
am ne together with fornmaldehyde. In the preferred nodification of the
procedure, 25 ‘the 1-Rlerr]-5-nitroi mdazol -2-yl al kyl carbamate, for

1-(1' - acet oxyet Ny fi . E’"?

~exanple, 1-nmethyl-5-nitroimdazol-2- 25 -yl methyl carbamate,
~together with a paraformaldehyde and-a disubstituted amine for



k)

1-et hyl HeselPréceseds medﬁcz@éd-tz el foatiol of Re(cdinpdiindsQiatifigOth

- 5-ni tr oI ARAZR e 16 &

C for a period of fromabout 12 to about 30 hours. In a suitable nethod of

I sol ati on, the reaction solvent is renoved, preferably under
reduced pressure, and the residue 35 _ dissolved in a polar solvent,
suitably a ketonic solvent, such as nethyl ethyl ketone, 35 and =
an actd suitably p-toluene sulfonic acid, in the same solvent is added?@d
the _ product isol ated 133847e aci, d addition salt. 11 2

WWWWWWMe with this
progedutk Fret nirmEEHTIES :

ZO -
l1owi sse§ Are 1rcct ara onm?f Q}{Jamatcs having
N-(N Nparq i {(\h)y :N;Eﬁidﬁx ée nit en atom ofg i‘; 3 € gr Although -
gsi pavticear et hyl ) car b-
405 substitueatyait ehoulo 1bcamédnmo§v alizh yHey Bremiot spedifichiljalinpited 2hegetazet hy| :

..N-(N msthy )é_ Jh carbamate, - -
(1 e S A e W 2 et am o

met hyl )Q‘aﬁfoﬁhﬁtﬂ'ﬁ&l&ryl Ikhnb] of'eHi }khnoBmtmc&feel Fhsazad.- ¥ pkeddrRy| N- (nor pholin

©4- A nmet ipgokedure, the: 5-n1troxm'daaﬂebam13e4 1- Rl-épnm ﬂuﬁ-lﬂsﬂtmemm, d'azrgh 2- yJ met hyl
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procedure are: fib§ aggrtgpt Im d%‘é' Bﬁ may e %'oduced in accordance with this
- N-(di met hyl am nomst n}p B g Imeth N—hydroxymcth 1 carbamate; 1-
t

-] th oini
1-ethyl - 5-ni trei ) %rsec b oL By P N Aok EDAIVNGRE) Zar RRNGs, 5
~and 1-(1'-propyl -5 mmzmrdmoM'da)ztbﬁ B-hy gtb))yertdhytarbamatc, and 1-ethy1-5-mtro:mxdazol-Z« _
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‘af drenentioned organic sol vent #¥h34hmoni a_gas and separatin® the 30
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"3-Nitro-5, 6-dihl geons,mrdackied olq ﬁbhm the b-nifroi 1daz¢a+2tyauim esbasae, such
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the isolated. In émplp,rae ialkylgl ndfellc Q dmﬁrhﬂﬁiﬁﬂn& d} 18Py RInin® for dipdidiiaditel 6r aC| d
‘sui tably an or ganpralkirgaming, fon e!aslpla, Tﬂmmévlarahdc,ammrwmam ghch g diphaipflamingcet i.c

acid, is addgd % d’mlky" "g? hg’é %"sdé‘ ‘ISQ?F‘ LE‘F‘ﬁ‘é—’!’d‘ fraiig efﬁ’bt i on,

am ofific 3 1 t
rxture'i s cenoen P RRRu RS T Sl DRl R o
and an excess of 'd:ﬁiie ﬁndadd&ﬁn& s@ildd Wessel Bi€a ﬁmﬂir tur@nf from aboutdd® to about 150° .
7- 0x0- 5, 6- di hydr oEnforlaperiof bf QO@ebqu] 1%tpraboit 80 berpalraat wawsmahqdroeicmbmnat e and
is isolated %y the reactign; solvengy oved preferably under reqt §$> and the resx ue

‘3-nitro- 7- hydr Oxyagoﬁed Qtntli a lar s{oﬂ lta ]in?kelx cél'c s tlIfB &Fx gl émr?egly"l‘td%%g eé

an organi ¢ base, ﬁuﬂﬁcﬁbdlafedl%yﬂuleddld'lﬁidnt Alfaledi N or co lne treat ed Wi th
a phenyl 55 - hal blfdaiemtteng thelictnarohinds hieln ylay b bmpan&don nedbelancandh thie
reaction al | gned PYcErpAd BeEe -5 -mgamdazol-z-y me E, Efué ethsleiwa s set,,

. mate, l— -nitroi -2~

forth in metHod vimADOVe cebbRthL DULb b et B ohed f.%‘ii’h“’fi}ﬁ?.p‘i‘f;ﬁaé?;o-

hydr oi i dazo- [ 1, 2me@ylychebdmate Ql-(i’?mé(ﬁyl-p’hﬁd?dmtdfaalr- qnaﬁy@ N—Q\I ediphkytagihollp i N a’
_suitable inert.  methylcas 21" asthylefimjtroanidradl Sfr JGHI'UDHF(Mh@udl‘YlthD' '
chlorof orm  bei ngSEdEi afFiP %&I“t‘t ‘é“fl'z'ylmethl \P& ‘ hipige z’ﬂé “é‘lﬂ’l) 0
produce the f,sorreﬂgmmi“tg o Bt "B feeH 4 E K e ptygo -k
“-approxi matel y equal volune of |iquid ammonia, and maintained at. a-

t enper at ur e 6. 5- Nltrmmub:fol-z-ylalﬂryla‘b(mnfooalkoga ﬂtdm]e)cﬁbamaus about - 75[err]

C. The reaction mﬁxtéﬂi}f &%ﬁ Ikoxyalky ‘dene)F bagss g f’%, £ peeRtrAer and
a

acting a 5-mtr01m1dazo alkyl ‘carbamate with a S-keto ester in the presence
the product §050| acxd In the preferre edure, g S-nitroimidazol-2-ylalk carbamate, for

1, 153, 347 example a GE-@ndofmtdaSol SRalkhCérbafate) Odhede ByNis S i
carbamate, the soilu:tbpunprgtldeti trbat R, is other ti3a rerfbanmoyhlk@l; duch;aslrlanavhyﬂa-nmo- [ 1 2-a]

pyrrol - 7-yl phenyl ; ol Ehyil rfa’(?ﬁll%ﬂi’d# ?aFPfil‘G’mreEﬁ-kem ester, sucly ;netby etoh a
substituted gm ne éeg (ri"ﬁ"ﬁg‘;c ELaioe iy ] i @fggf‘g@eﬁgﬁ%& ?@W@par a

tion of t hese CO”TPAQHL 6" el 8000 for a period of fr 9!2 whi*Ch
‘may be produced i howg dd:e dadurenw bd‘hsdlahedsbypfnp&&'dblé ethod; for exanfiple, the solvent ar.e

3-nitro-5, 6-di hde‘B{l eth???‘?erfdl Q@Jw equgid- presgpice, durrtgetmw:ehednhpmughly

=

Wit nder reduced pressure to yi
~N-substi tut e&) der 'which may then be rb ethe yieldgthe desire ﬂs Of

"Fornuj ae | and Il 1 yaea.haageth@tttntﬂaﬁxﬁt %Qﬁl m@C catifce with this
particul arl y acti \pmcenlgm et uhmrmwsﬂbIMzwzgmmlrnSNqﬂ -tahﬁetﬁdx@i{p}&pﬂ
parasitic diseases, , 10 = - tri chononi-asi s ‘and- ent erohepat itis. Certain of
them are al so effective agal nst anoe-- 10° . biasis and .

trypahosom asi s, as wel | as against the- PPLO organi sms and schi st osones.

It will, of course, be understood that the corrpounds differ in their degree

Y Y L,



vagina wth T. vaginatis. In treating this disease, the active ingredients

may be adm ni stered either orally or topically, and normally in
conjunction with a phar- maceutical diluent, carrier or coating.
For oral adm'nistration, unit dosage forms such 20 as tablets or
~capsul'es are normal ly ‘'used that may contain from about 50 to about 50 0
ng. of actrve ingredient. These are prepared by techni ques known in t
art,_.and " cantain the d4e3347dituents. granulating agbhts, extenders

andLor | iddng)pdaibagareld @ Rth§1-S-nitroimidazol-KRiMhylt ONDE-SBbekIREAGERY fOr the
' corrpoundryrhgfndj’catb@zb*tet sda bl @mwsij-lneszmldatolrzsylpumf N-[1&ctarboethoxy- t o adni ni ster -
the corrpdEﬁ‘fEI% éS‘fde'EeNéafPW@nt i on orall y at a dose level of from about 25

be' rﬂJ used S-Nltrox&'i_dazol-z-ylalkyl N rdtdded @al | y sdose. An N
exanpl e ofacmgsulstzatdnmdazoirmylﬂm b:tna Ieith a msubsmutedcampfematel mn is the :

foll owi n % e presence oi a Lewlstaasd In the preferred procedure, gm@mol 2-ylalkyl
' te, such as'a 1-3-nitroimidazol-2-ylmeth ca tg, '
M. .per kétep ii above, but having aysngmﬁ ythgallm :EO:E g Ii;azm 2-yl met hyl .
-car bﬂlmit Qarboxyﬂ@lb ably “1-methyl-S-nitroimidazol-2-vl &l‘b'dﬂ&te, Q.gﬂ %é 10 :
100 preferably boron trifluoridd Qtherate, and tribenzyl ottho or a trxalkyl.aﬁﬁoﬁﬁxﬁate, '
75 such as triethyl orthoformateSpargqrhegted together at a temperature of from about
50 ", 60° to-abeut 100° C. for from 12y19/#pout 18 hours. The product is then isolated.
5 . In a suitable method of isol the[:’1 =xcess trfsubstlt it% orthoformate is removed
12 5 under reduced pressure, the gﬁl s% le water-miscible organic

2-3 35 solvent, for example (ﬂibﬁfdixﬁﬁhndmkﬁlﬂld'mﬂd , Suitalidy a cﬁ&ﬁi@ﬁimﬁr en%serl c-coated .
by st and Cd@’@@hﬁrgméw is (x5 isolated from theAihtoequmatsqﬂut@hyIncludné amengi t ri chononal -

agent ma ! _n {8 lm %P%Q S ‘U&"iﬂh c POV ere §d“‘e a: such as
| acgese, ,,atdagop 1%thlﬂ T day Dk Catba %pgfmé ﬁ%}é‘i’ hg‘] 250 5@ of for .
i NSt ance sitdoinaigdz yz iaehylrwmnmoﬁ%ﬁdv}e&cyﬂbm&yf car glmate - of
magnesi um t earat € and about . of Iactose in a No 0 srze

capsul e. T3l %‘“&ﬂb‘l“%ﬁ‘é’lﬁlk&‘s Hdam‘“" at’,‘bnf PRty amEpImetylepgant i ti es of

acti-ve ingre ﬁ&ixdgﬁyz DT Gttt o8 UifslieDDy RERR R mylene. cabnate tionately
t he2anounday tefpredet byeBictngad) Shnfolmi®Hd12- yialikyL! Akdx A @18 AD ¥ Bmarel t ergati vel y,
t he with ana?etmcvén the tédreérpttsedm a [Senitepdinitiazolst- yiarlkyd Na@}kb:iyyorr nliquid

. phar nace Penzexy) uch as is Pmduc‘ais A ns, sSyrups or
suspensi %@?5 yIC& onhrfs eatedr mge{ wﬁg ‘tf o HE 1::%9" Ff e:hlsaim’ and -
pr eser vator \tﬁﬁn@lﬂﬁﬁn@ rmlr h xﬂodbﬁt@ @h Hﬂl G:%Lm 'y lven 30 - For
t opi cal aygbfwaatethgnsuch/ I,Minctthmaﬂmmoﬁt StppRaart of bmmmvtadnl ng the active
45 prbdd J@t lsolate; 2 11°TPZ§ I 4 aetehitamethodaofdpﬁ@am,r s prepared by
m Xi ng Slﬂ%lfi plc, p-toluene sulf gg n&Tlé remdﬁpﬂl ‘e’le & mrﬂﬁnt and water,
. conBai ning fhrc 0
suf fi ci emtocqiuantartt i ebmtthykpmnﬂumazﬂde;ﬂmm havdiagthlla@inomethylene- desi red

B'

consi st eﬁ%r matgg) 1-ethyl-5-nitroimigaagly *thb%mm@ylgk)crrmmmol e derivatives
" of this i nverz?e TRSPPYEH Atroipidazply Zgﬂp?hyl @b(d‘benzyla“‘m°‘a‘if‘?yr'°9‘“é"a§ﬁd"‘t‘r’hus parti cuI arly
usef ul forxi r 3-N@rotnkillz41Ql N2, N JB‘R&M r o
i m &hzol - lﬁéﬁ&th Irocz;r barrar%mg&o - ?1 -5-nift rolrn?ﬁﬁlggtzugnl 9yélmyl -myl
net hyl car, blad -[(%-\Tm;om:-xedazol-z-v_'[al qmyg ltrNZth@qwuﬁf?h;d?“ﬂ mhsdrey |
rbama
4- rror phoId;a Maéf} é’gﬁ fﬁég‘@hﬂoﬁ‘ Eﬁjjs_ y pmg ;i‘i*b? 2-yl net hyl

t hi ol car bafE&i:xﬁldazol Y, ghtiie pref REET imeci | t hi on- 55
car é‘iarrat éam"é_L-wer‘é lliy [s-a55howii oSt 6l eved pravigel it Ryis othtrth@IHyddBanat e45
1-(1' - Ll ag)hoxyalkyls mr carbamoy]a]kwn 1§ legqoh;ddrazamcx@“-(yld)aéwlﬁymaxmég banmat e,

1( 1- met ﬁg{’l y & ur A 'Eyll glide, such as thmn}éar banmat e,
itk Lot B e PR i

i mi #hzol f@wj Invegodh pf :sdarob,anhabﬁdn&nd obtaided1yd & Eydﬁdntxﬁ QrddipHae QA&Q yl nsgt hyl

hydr oxy c &Ppraie¢ from the reactio Fe\mr atroelpresent referred anti-trichonmonal - '
agents oft ,ﬁﬁ}gmp@ ml%’y‘@m ‘I(?éacc‘" anest i thip RIEPABI e derivati ves

of the i M HaodIBIONA 1-§ind :f 7D N&.Ne-di. 60

1, 155, 347hethviformam1d1mum Eﬁﬂhﬂé c rbzhlug; |N'-@_edy1sm§@mg@&uzgy. ng -pss mari | y. in
turkeys oty merhelformamldlmum bride bpinochlarides itdeNH{1st omonas

mol eagri 8 "5‘[”""’?{' - %ﬁd\m‘i‘ha’g’%"ilﬂ‘l’é bl kdjmerhylformamidiniumgj sease.

Conpounds of IS |nvent|on are useful. |n the prevention and treatnment of
thrs di sease and for this purpose are administered to turkeys mxed with an
element 5 - " of poultry sustenance, i.e. in the feed or drinking water -
of the turkeys. Although the 5 - opti mum dose level will depend on
the particul ar conpound and the severity of the I nfection, good. -

-control of enterohepatitis is obtained by orally administering to the
turkeys a f eed containing fromO0.003%to 0.1% by wei ght of active .
i-ngredi ent .. When . .. the material is admnistered via the. drrnklng
wat er, sonemhat hlgher |l evel s may be 10 used especrally

M o, N B | ey a1 S . . oy A~

whlib}{ may be produced¥ Q:U:Bﬁrdaﬂtf.e VA mi¢e 1 ngyr edi ent; ._i n-



15 agai nst trypanosom asi s and anoebiasis. In addition, certain of
them and particularly 15 1-met hyl - 5-ni troi m dazol - 2-yl net hyl
carbamat e, 1-nethyl-5-nitroimdazol -2-yl et hyl . hydr oxycar bamat e and
1- et hyl - 5-ni troi m dazol-- 2-yl net hyl carbamate, possess activity :
agai nst the pleuro-pneunonia-1ike organi sns which have cone to be %’Wﬁ as
PPLO or gani sms. 20 : The foll ow ng exanpl es are gi for
-th& purpose of illustration of the invention. 20 Q her conpounds
that can be nmade by anal ogous nethods are: '
a?-(l - met hyl - 36- ni t r oi mi dazol - 2' -yl net hyb )5é§é7udo t hi our ea,

met hyl - 5- ni t r oi mgazondmyidonih ik [\ﬁ Lgr a car banat e,
1-(1' - met hyl - 5-ni t rOB-Nl&lﬂ:ﬂiﬂi?UlZZ-yl;lsi{ ! r{fyl Egﬁpﬁ YCBY DradRédehy Abcting an
1-(2' -car barmyl ox d;%mlﬁazoifzty&ﬂkomcehaml) Nz ) -dﬁ&gi kmanadxiumdagaéx;ie hydr}(:— ' .

T il modifncation o c :

25 tocedure an I?’v?l)a - l-xllﬁtll'}gg’l 270, -gﬁg@ LLoz%caybm ﬁs/ dwlkylforrlmaf%t?gANPL ES

N- hydr axycar. garm-t fum hahde hyd
M rohahde as prodyced in accordance with the aforementio
1- Met hyl - 5-ni troi Ia’dddﬁ,zi% disdolyed- e Ryl T}.r s Bbion of sodium blcarbo elif .
1- net hyl - 2- hydr oxyvmet -ﬁefmrddr cmdnmdmiom allsvediits goldveed wmpegtuté ot 15Paoof 30

4.3 m. of dige thgg% b;Fﬁﬁ@ma*WG‘HZJG tajaboupf 24Jhayssadbe prpdics may beispleted pssthe hen

added_dr opui S5 It should bel et a1y RExy RAT SO 2 2fibox gﬁ Lofdlnbd G L&%@ensﬂg’n
is stirred for tvveanhawcs;r e eg[té‘; n']et};:&lx};ldim;gh the c@%ﬂ h %gun g 1 at
room tenperat ure. thkhe s (saiyve-latyloxﬁnlktthvanemued-c cgmvunﬁlgs may bc obta Edy

ni trogen thr gh tI olld, 8 e fnottempied hdeplysis ofrﬁ)e agyil Igroppsrreduldi sirgpltae- t he end
of this B S i

1- met hyl - 5-ni t r0| mmzm&ﬂmmmhkﬁm ftobeihRde. 35 I'n
accordance with the abiweémidpobs gyl N-nitdéart@inaed infygba\produced by reaction of a

1- et hyl - 2- mer capé@xtmmg@zol 2-ylalk»1 cmm |w1$l- xmrltc rdil.nindhe preferred modificatipe ob f

ures-th e, suitably a 1—
ekt o R SRR R i TR |
€t s s acid anhydride, suc
accordance with theamﬂbmnbydpﬂ&)@&dttéaﬁadaﬂd a&te@ﬁlﬁlblﬁkgarlﬂﬂuit felsic/ ncyQ tid. fm?&r af or e-

ment i oned nitroi mS Ifé%temmratalsmhfgom khoopts Ggg?éne SD%Cip‘bracwn@;fof nsbene,
ou CaCHO! .
there are 4025 mr%ﬂ fﬂj ﬁe‘tﬂﬁ ut1or§3 e Pro uct m eﬁ% éwg Feactlon
am

€Ol
chl orot hi onf or mat @xtﬁ&ﬁn tﬁEEaiché’il 1xtur@Qv1th a. suitable t i ss% fmt h
chl orodi t hi of or matgl worked up in the usual manner.

1- Met hyl -5-nitroimd tz&yltabk-fytmren ich ol b*admt @ay be obained is as tBe @Bmop mrmf
1- met hyl - 5- nig r oi a2t

Mixt{Tre In th oremenn ed nIC sol v:dt el el xR ol th;,eegct - 30
slowly in 507 . Ghcbitatilth D kst resht, B et 1 OR 18" EBrT ST #NRE armoni a
is . . 45 pnmmgttheecbntpmnas/amaf Akyebeadd mtn.chey EH@SprebetRire\@e:N Echetty it h

et hanol and recry§mitoinidagel-2-ylmethyl  N-pigooarberhdwan ol-méthyl-§ingtotinidazol-2-yimethyl :
1-met hyl - 5-ni t r oi NTRSBGN-BUsrh Rty Fndcla?‘Wﬂt‘@‘m'W?i -2-ylgghyl N-mtmcarbaﬂl%[ err]’

C. - 351 n ggcondanmfiaib Dafhena Y&m rting wtd
1-( 1---m3t hyl -5-ni tro- S-Sﬁlroumdazbll?ﬂ- Js ‘El Sikylid m:eﬁ ral &fﬁ?l?agg i gtbg
2-(1-methyl -5-nit Flme(tnbmla@qing -In)t:ogtl dl-2pftedity l:arbaEzﬁe with a carboﬂ.yﬁ zﬁmyaﬁde and
- 3-(1:-nmethyl -5-nit F‘b{) f gng A as ¥1‘2 Rf?Ff ggﬁﬁéﬂm S leet!mh
pl ace of 1- et hyl yhrbl duthited i Lw o ﬁ'f’ 1
obt ai ned the - a carbBml IcaBHROMRY) lsmgbl “dplal ida lémﬁld tf&Ob Eza ahydl eth

carbamate, 2-(1- mqu -ngthylethyletone or acet0ph¢mnedazd:) heaRd yjngletrlajdx, foe axdnspimt €,
‘and 3-(1-net hyl - & AiTTRFHIC8E bfrwesn mztgﬁ O‘Ema (A fam period :géﬁot?afrm &

inutes e product is then €OV er reduced
95 K 45 pressure and the product recrystalhzcd {rom th:m E&ﬁr ould be fgted that 45
1- Met hyl - 5- nit r oi BinthaEd} wﬂmyf lky@&hﬁﬁ[ﬁaﬁrﬁﬂuced by this method. of .

1-met-hyl - 2- hydr oxErreIﬂqWedamqng ¥h9|cmmtam@ wbich sraylbs smﬂucaﬂxm aacoildaﬁ)ce rvhnh thif.

met hyl ene di chl or BYECH] Zyimethyg AN‘b bu‘ tat e and

’@‘idi‘ -
4.5 g. of 60sp froindid: g}f’l ;gf gﬁ,qn%‘} p lf%:e d,?éad:’ 3 e yfhgxy§ bf)ered(?g,'.

tirghtly and the m xture stlrre 24 hours at O[err] C 2

T)DQ.

M. of nethylene chﬂvmrlﬂkﬁttosmddzdﬂ-s&adeu wyleN-bdgloxyrarkidmaree "~ washed with
'saturated aqueous,pg -glgt%oprg} 5 3%9(1 i)ﬁza?c% lﬂ‘Yc ham%énaﬂelle P@Fﬂ‘i‘ byhteorl de
20 > ing 2 1troimidazo ;-’rng with an exc fr} 8

: anhydride in the presence of a bas1c I pre 1913 oc% mn of @1

concentrat edsst 0 dpwiess 1-R,- Slﬂﬁb[ﬂuﬁﬂ:l-g-lyldmylaN x&ibal te,fwﬂzﬁ & 293 Mﬁ ro- s
i m dazol yl net hyl ma$ttxamb®e, b‘u‘hhaenng @l valle ntberrwmr s:to@ialkylzbedarfm“x@mya stigh &k MuM

vol une of i Hgl +5-5i wl-g-l ihvler@fgxymbarﬁgzL ;%3 heatede together with 2

W

1-net hyl - 5- ni troi Qa0 2‘ e “é@dﬁ exan qu igpiferr] C

; ) le cet

- EXAMPLE 4 60 anhydnde or benzoic anhydrldél- Lrﬁ?érerbk rBr’Qz:x :lcg%n lﬂnpf éﬁ) yl e
t hi ol-‘car bamate - C. for a period of from about 150 about 5 hours. The p&d&Bm@y then be isolated.

“1-met hyl - 2-t hl or onmet hyl -5-nitroi m dazole is dissolved in 25 nl. of dry
‘et hanol at room temperature, and 1.11 g. of potassiumthiocyanate is added
to t hl S . _ . o .




solution. The resulting mxture is refluxed for two hours and then all owed
to stand 10 at roomtenperature for about 12 hours. It is warned to
about 75[err]C. on a steam bath and the solid material renoved by
filtration. The filtrate is diluted wth-an 10 equal vol une Oﬁé
wat er and the resulting solutioen chilled and scratched to induce

cry_sta.l |'i zation. The. solid which fm3;317 is removed by filtrationz vvashed

w t'h |ce-%a ari ed RS " : -

1- et hyl ﬂﬁ% B&%ﬁmb?&f §f ZE?P snd ?ngg:e%f 15 Thl S
product l&a&f)éﬁda st e SHlviRdTh wmﬂo eme@sau&oat ai ni ng a trace
of hexane thep isglawdandehd chlntofmy s:ttat:tsd i@the usual manner.

: C qumyls by b above procedur, 5
. é7n153t5|§§|[ er%tt u b’éxg?ﬁxtrmmﬂqycﬁ ”ihh!y %me%l- -atf:%gxygar mate, 1-ethyl-5- P

thojnsidazol-2-ylmethyl N- _57nitroimid | |
- et hyI o t; azo El%%m b%{;gmmltnﬁ carbamate 1-()}1-5ethyl it 1m1 a-z;;I onwi se. over .
a period @fhyns-pmmmeasmmex%cmcycam_hnml d concent rat ed suI fUI’I c acid. The -

resuléil ng 20 e tItO as lhfl at -C. about 14 hours and then
pour&¥ on t¥ Al ’§§§“ @fgﬂg’t‘;n‘o YmeﬂbYFu H’é“ﬂ“’?"&'é’sl’h?ﬂb g Nr9m8PP-i s alff usted to

ba
. pPH 6 with Satlwiei\ﬁyﬁgfn r%i'l;lﬁmali\f’QMB(ﬁhosagryl and N-amifdhliéhjion. ~The solid
mat eri al icarbareims \aedl t}bgtafbad:aieﬁ adaly @8 prdpstedVBp Padingat H(hidiexyweth@drar The :

solidgis @flfqﬂﬂefﬂ‘é'@yl)vﬁ-mﬁmnaidwk “&(b mlilhitkfthPﬂwll OabdQsaltoeylamyavm et h}/l acet at e -
SO' utton odr?)v:d b¥h 5-n1tr01m1 azole r?: 1s sIno n in Step i iglglﬁg%’at ed

casent ol REPE A R B e -Q;dw;ﬁng" sl aiea 1o the.
resi due and tdkli’tﬁuﬁdhldjreletmtnhy sol Penf)i fof @xadiplend hgdrGdaibon solvent such met hyl

t hi ol,gar basrienzene @me@erbychfasmtmmdm&mn drhig2- élmaqhecygmnalsm@ﬂdlm butt hi s_vay 4 34
25 noi cmt(j?lly nﬁg%p neg_ of aﬁ)égam p¥riding| 40d  hanh e:

heatéd with sphoryl 1socyanate or chlorosu 1socya te under
138- 140 Cifor from about 30 minutes to about 2 hours. The solvent is then removed PLE 5
1- Met hyl - Sedateld rfaésstedd @d0the Brofilcirdkétydp mad RatieM @1vafd, for éxample tetra-

1- Mephyl - Biytirpf@ram mddacast »@th dmmnfayctr nhh desiraf ammatfer; erasxpletgaaoused in

accof dancémmon nig) a‘:a]i‘ky‘am“’e or; buyd “E‘UoF'éde “’9 s . C. %nhd 25 ni.
of liquid HLa i ﬂﬁﬁ q°rtj Ze%;sritaf P ture is stirred
r

T
for 10 mi mitkes 48 hORolGed Gend famhamta LddeORR ce@ of liquid
, amm% a | Producddel tued Hiwlared xInua emtable tpltrtecdual khevmtiut (irowathmﬁttmwmxsm t emper a-

tur e and SF "F‘%Qa“tg,ﬁf, a"‘i Q 'CS ffP'ES| du® t hus
obt ai ned 'a ol such eﬁfh%?o é cll'l 1- ;?Ct - -n ? < f ueous sol uti Qn
extracted dﬂﬂnﬁ phokph Gpho ﬁ)ryl carbamate o @idc htﬁaﬂﬁatco acetate. The. -
et hyl acetate ext racts are co i ned, backwashed wit h 25 m . of

wat es and t HendH wlyo -s\pyrelt7ey] carbpmatss hy| - acetgte is then con-
centrated fglg? aké f th’ o &%@Tg‘ﬁ@'ﬁ‘ﬂéﬁ Cf“@%‘?aé"ﬁé“aﬁﬁﬁgﬁ"%’ﬁ drigy T 956

1- met hyl - 5- n|3tNlﬁbmo@ﬁl,sﬂdmydrmmidazo-[1,% a‘ﬂ:}‘mfehé’ feaet Q&H@Eo?respa_l{aﬁlgpr oduct is
recryst al |7Hmédmxf cmpmeﬂr'a}' thpedonstegedained thh@orrebgondingd @-yl carbamd@dtbyr to give

" subs h@”t i diep egepg;l pregedyres j]fmzthg'fg qiqn] of (zarbamates disclosed

in the € t i

B R R 355? L Sl Y ae g ar o
1- met hyl - Srdhdricl Qnodlﬁcanon of thi} -rb vﬁ rmate,

1- net hyI Ewmlt usouakcn dgzola- laweylarmtol;yhch(ahlemarm} and treated w1thtd’]ted|litfdgr mat e,

1- methy| - S8%ht dﬂazrmaﬂlz L Wbd’P!Phﬂdmleoerma asieriallyl ace of 1-
met hyl - 5- i}, ﬁ%ﬂ{%ﬁgﬁ@ & %E} ~EHFDE ﬁ?gﬁfem% tai n&d the
corr eSponqizdilgctétéme isolate Bk, ri\ E%m + % GSbiRbL acid,i Ol car bamat e,

1- net hyI - anblb'ramomauiaaodi, sBeh as41510wer alkanoic ac id] suig iceﬁducmnﬁaﬂdhanat e, and

1- e - g0 Hs;cpxpgjsqﬁhgéa)g?}s bgol}yfiﬂ? re@ﬁugqqinm ¢ngrated to a small

XL o ket Lt S el 17 el e 0, R -2 ot
car bamat e ﬁ;'?ri(t)lon ihydroimi aéo-!l_ ]p{:éoc sipa % ﬁ%ﬂap ate a isola

(1- et hyl - 2- Wdrdnxcyﬁemkvﬂ bydﬁaxjnﬁ JS-dihydrbichitiam- 1,2 pydiokS k| tesl upOin in 100 m .

of b pzengagggnm smtagﬂ@}}{t@wd!% yéld::q o9 Cf%;mg%@dqwteﬁu*ﬂé)a okenglaseous
car baoyl the roduct, lated rth&g hc’)ld i above EF H?gueg: fgh@ EG?d ed Séﬁ uti on.
- The sol ut iQdroi rﬁdaﬁd‘fgﬂ\ﬁ yekoR 751 pHARYI @drbonate is then t g:'abl ert8 hours and

t hen conC@rEaulatseuenunﬂemloh;ddmnaﬁl priess merofo]iheberngs&sﬁhdieuy Suitable. t aken up

in ethyl H@ @rogpce fihe; @Ecsﬂm*@lez Cafmteﬂheseémthylls gdel @t e extract

ana ro fl
or ! Bl SR s S [t TR vend under
reduced pn@g,gugugma;,ma,{dq&l MRct ated s recry s 28d"Fr 0 Pacet one or

ethyl acetate to yield 1l-nethyl-5-nitroim dazoI 2- 55 yl met hyl

carbamate; mp. 166-170[err] C In accordance with the above
procedure but using dinethyl carbanmoyl chloride or di et hyl carbanoyl
chloride and addi ng these reagents in liquid rather than gaseous
formto the reaction mxture in place of carbamoyl chloride, there is

- .obtained.t he 60 correspondi ng 1-nethyl-5-ni.troi m dazol -2-yl net hyl
N, N—dlnethylcarbanate and 1- 60

o I P 1 M Y L T I T



EXAMPLE 7 1- Met hyl - 5-ni troi m dazol - 2-yl net hyl
t hi ol car bamat e 3.5 9., (.02 nole) of

1- met hyl - 2- mer capt omet hyl - 5-ni troi m dazole is dissolved in _

100 m . of benzene and 25 m. of pyridine under nitrogen. 1.9 g., (0 022
mol e) of 10 gaseous carbanoyl chloride is introduced into th
stirred solution. The solution 10 Is allowed to stand
15[%rr] C. for 8 hours and then concentrated under reduced

pressure. The mesidue is taken up in ethyjs3sagetate, washed with ice-water
and the = . ety r—acei—a-t-e—ex-tﬂhae{—dﬁ—ed—evee—s-edﬁd-m—su#a{—e—er
evaporation of t hf &E %&y ‘s ezt o obiain an b;'S“bsmh rdeerrrheeerenﬂcleg@unoe Osf ttrtpe
residue i s recrysiahidigotsd Ha‘r@“ g"ﬁfnhég’w ?’gmcgms g %}%pz&a 15

1- met hyl - 5- ni t r Oi fnGAGHEE: Mrﬂ?ﬁe car banat e

| n"accordanc® with ttheonabh;vlsoqmsrmdhrmy fbel tprodiced) g cbbm&y\lnﬂaaﬂzbmwurechl ors de -

~or diethylcar barm&:twegﬁmofq dibydzpiraidererd 1.Prg] nyFeldey! reathereatt and N-Shbsquledi drexa{ her
than gaseous Compounds P Fidue &1 %ﬁr CPINAS avenln%})r% 0Z0a act?
car banmoyl chl ori dgatichiady RiibeSa Jt&he'"@i@ga Srganisms of the. protozoa "QJr fg% @ﬁf‘@:ng
1- net hyl - 5- ot r Qi mlwaxzm#srszmgrlemlibyhm&l Qeradinnat tehesl bidi abb G R Rst SR 120
1-nmet hyl -5-nit ror IEFWPZW? iskig8| well] as-aghiinst thyIPtPthﬂrzaameMtseh:stosomes

agamst l

20 °9\rﬂrah therrempayess liffsr cibeinidegrep of el’@rgrYng

- thiocarbanoyl chl or I'tiRhdd asxs 1s a oto diséle ERSEY by BL-RGATPAOY%L gfj 951 de and
di et hyI car bafoy| . s Cotipgundsiof [ el'glﬁ&z:&l ;(siﬁﬁe &Ié@}(éingt rthe partu:ularlz;;ét;los lsfﬁisc de, 15

there is obtai nedf°’.EEl ﬁﬁmg mogjagisi knpm m dapaginalp- kfmt,h'ydsedjbst infegabn it €, 1-
1 tl
met hyl - 5- ni troi mi J&2% hﬁé’g’rﬁyy z ’N—Fj }f; y{?gﬁgg%lgcw’%% ;naghr;lgf

.. 1- met hyl - 5- rﬁa’icuncal dihhehd] eriprq mstratlon, unit dosage fo uch
N, N- di et hyl @t hi Cﬂsaibﬂh&rmtcﬁ)sules are normally used that may contain from about 50 to ab 5500 20
EXAVPLE 8 mg. of active mgredxent Theee are prepared by techniques known in the art, and

1- Met hyl -5-ni t rOIm‘ﬁiéBg ;gl;; X extﬁnders and/or 1lubrlcatmg acgen\t_?;?_ g.,
(ot "ol SR AN R Bl b

sodi um et hoxsde, 256-100 . /ﬂﬁyh exﬁn&l’ DIFBdr Qivided dividlkd &&Zﬁ: agéé’de ‘hepq ed

under 30 mores frequsntly ghan 2 smglerdsily ddse ApceangiM ofi stuftﬁJm)déﬁﬁresd vletr educed
pressure and the PERPHpRs e fpllowing: stirred with 10 ml. of vater.
The mixture is extracted with eiful e,gcetate The ethyl. . Table

acetate fractron is dried over .sadium sul fate and evapérﬁfeaié gi ve crude
1- et hyl - 5- - 1-Methylei-niirelmidadol-2 yhrietiptt aytamaar bargss e.

I n accordanég with the abgrfgm oRhewphtte but starting with 100 30
1- met hyl - 2- ner capt o- x - nethyl-5-nitroinidazole, 7gn pl ace of |
1- net hyl - 2- hydr oxynet hyl 6uaa|gmhor m dazol e, there 35 . is

obt ai ned the correspondi niylagnesiet hlydratB ‘nitroi mdazol - 2-yl nm‘_hyl : o
~ thiolcar barrgge EXAIVPLE 9

If desi ed tablet 5 ted by standard tech
1- Met hyl - 5-ni troume ff{(ﬁfjﬁﬁ;& ggg l‘grfﬁggﬁ%? by standar ec mques
i

of 1-net hyI 2- hy dnchxas d@é{ staﬁ:hrUrtkl&Qin ltain é%() I SO_
40 cyanate arleﬂaa@d bohethy)-52@€pimidazolod-ylihehyl Q{t&ry!aﬂliﬂm'ateDZ_ng gOof esme
pyridine. The re ﬁé& ﬂ t 75 mg, of lactose in mNot Qrsize |C5>su1ef'!'ahkredndm¢p|sdlescorrpl ete

sol ution .is obtaifs lblﬁ:c fx%ii« lﬁé i’nts q‘é’gratec;na ¢ oy reducm OF
evaporation underacuivedi’ngeﬂtdmpu—xﬁﬁ%blra&nmr Jted Bﬁﬂ HJ M%‘té,tfl ial thus
obtained is recrys H{F‘dlrtlow erdulsiong rryriid qﬂsuspaﬁmna/&b:&anmﬁg)th' idi@ned,- rgg a& s

1-met hyl -5-gitroi %simplté:?‘ CUStgft’anlY used in the phatmppautise] arret hy| car bamate; mp
99-101 C. 45ng,ed,em may bg’rlh é&‘q&ﬁg i1y f%P(tsrﬁ%'e%ﬂseg'é; P pctisr e, but K-
h 1. a’cream is prepared by mixing sufficient
starting wt [gednkiyies -of -y ShARt Gntmerd Und water, containing from about 5 to. 10%, by
met-hyl - 5- n| troi m“(ﬁ@k‘i 1>feactrvenmg|edim mfsuﬂiment quannncs to produce a cream having the

1- met hyl - 2- gydr o %ﬂ's‘en{ Lt é 4 i s obtained
erivative: inv at g 1 - 50
Lhe cor r espondi NGerke ot flﬁg fﬁl’ FEAS trn%tﬂhﬁgoﬁifs Niias %hihrshzar -
anmat e. : , lmxdazol-z-ylmethy} carbamate, 1-meth 1-5-n1trorm1dazol-Z-ylmethé car ama e,

1- Met hyl -5-ni t rorlrmfdukbhnr _ath-Iyydethmam ethyl-5-nitroimid-

0.5 g. of Ilggret hﬂ Ay Hylo ?P&’E}f atep F@ﬁlﬂﬁmﬂdamd#zel-zmdcrﬂylZ&egryltrﬁcfn- rret hyI

g e e
0.54 m . of t_l'i emb’dnﬁfé] I’lemet ' &nxtrormldazol 2-y1rnethv 0 Tﬂm )le-fh# l}jy‘-ynot%g?f | uxed

~for 23 hours. It lmléaz?lraesrkn@hmgaemmatamdl ﬂﬁ&ﬁtrdirﬁrdéiﬁly DRSSyl hydrozycarbam- '

'vacuo and t gbe solaigg fren whieunt prefpredeantityychordnalr ageritoet. thel hvaatig, @TikoGEh 1he

'.d_.

‘snn

- 1-met hyl - | FeFgNSS %rlnﬁnvpﬁaﬁwlwamw thiyidésepesar banat e; 60 p.
133. 5- 135C ft is recrystal 55 . Irzedfromwater to give
‘substantially pure material; mp. 135.5-136[err] C. I n

~accordance with the above procedure but starti ng with 1- rret hyI 2- mer capt o- -

met hyl - 5-ni troi mi dazol e, in place of
- 1- et hyI 2 hydroxyrret hyI 5 nrtror mdazole there , ' ~ i's obtained

o T T 1 I T 1

Fa
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EXAMPLE 11 2- (1- Met hyl -5-ni troi mdazol - 2-yl net hyl)
pseudour ca hydrofl uor obor at e ) , A mxture of 3.14 g., (0.02 nol e) -
of 1-met hyl - 2- hydroxynet hyl - 5- ni t roi mi dazol e, ' 2.6 M. of boron

trifldoroide diethylether, 50 m- of 1,2-dinmethoxyethane, and 1.0 g.

of cyanam de is all owed to st aht53a47 o[ err] C. for 3 .days. Amhydrous

hydrogen T1 0 - _of benzene‘is .-

| a | | d %Ir & Euan abe atiti g (}t)s, _It ; sease ccurrmg Jqﬂmarﬁﬁllsl:) tz;’?:}‘ztsl aal.:d lihfélusef%d £Zene t h e .
-pr oduct ,disdasé. Jcmbdwd ofS:hrauweﬁxrom bk dsflut 21- %¢ FRYdAY6D axﬁS@&ddﬁhﬁ' &a '

- hydr of | ulys db@staand for whisqiytrmservae]admyiniftéred roaturkeys mixed with an element

E LE o poulpy sustenance, i.é. in the feed or drinking water of the turkeys. Although the 5 : o
2- (1- Metl: E S L “g"ﬁ"&f%rﬁfoh% Vrﬁ?é‘t“&%% ‘3“@& ,aiil‘iaif""‘"‘é fi&ir ea hydrochioride
turkcys a feed AorMdiniligfrén 0.0039, 1A0. 0/ by WRightZof HRIvE Jngfliient. When

1 nmet hylthe matgdal oxmmhstbd Bia nhet dtmkmrg arZQ|segpewhat higher leﬁels()rmgr be (0 (i)g ol e) of

di P hyl ?%’})G%FEW d’@r %:Cé IE}OF%rldnstaafc he i §< %gﬁgﬁnﬁﬁﬁ% p’@_ ~al I owed

to stand, o} %fﬁ% Hi fPHaseous hydrogen
€ft: e%u?coﬂ}b ting Qlﬁ@kﬂea Mls s hexane, l’ T t he.

crystallizatsi wevicaily puatodtumﬂdazo]édenvanveséddseibed hdréin atay @it bansed washr ng wt h

di dfhyl- aé%lrﬁé gﬂgﬁzgf&m mocbiapis. Ip @rlcrw‘xaaqe f?{% and slcula;yl E
Anih SRR e
.EXANPLE %nst tl?é piguro-pneumoma-hk ‘E fs laéc phel t@'b@f | et hyl)
pseudot h:rrgauis:ea hydr ocl hori de 0. 25 . 0016 nol e of

1- B8t hyl 'é‘ﬁ |f@b§é§pwpk5arn gwnofpmhelazrmse ohﬁersu@twms ﬂg inverptign. ?.0014 nol e)

of t hi o Rou Hdfol and the resul ting nmixture
_metﬁ 1;96 11%§§13az;)i§ },’ﬁethfgct}j}i, ﬁ,a,gggl of thi's tine, the mxture is
_cool ed tD(lahalzlfﬂ—SJrﬁfoﬁﬁ:ﬂs]zol@'—yl)ethyl N-hyd@Rgarbduesol i d materi al rem)ved by
filsrat |b@’-caﬁworimqthﬂ‘pﬁ*mmmbamﬁ -Viasthy ckathamndte,a f ew . 2bf al cohol
and" et helr(Z-3Rgrogihyl:-érpitrappidapglgirecthyl Nrhydroxssaibamateacconpl i shed fr om a :
mxture_of 4-5 nl. of ethanol @gpge2-43 M. of nethanol. The solution is
filtered hot, 25 1-MethjlipeiirGaidsRARI-Flahdd] tidorgfoiateune of about 6 nml. and
chi bl ed. - THel2S. (limﬂb'ﬂ-hwdr@ymtbsdd-mtrmmldazolQ58 dissolved in a mmudaszfol 2- a/l met hyl )’
i sSP hi odfgﬁqof Fhoglae apd20rmly ef ciosgne. Rhislvgions hin adde dropwisend ~“then
ciher, g gl Enich e SHE et L bl i 2oolerr ©

-n aCCOI’diﬁﬁxﬁﬁgeWtﬁthgﬁ (R s@paMéh ﬂ@f % .&he Wi'cnﬁﬁlﬁg tt t!ﬂgedﬁﬂ of th
-1 rret hy | tin®- (:@'slste rpqudpxomamly of 1-methl{¥yrityoirbidarplta- ﬂmﬂhxiaddﬂnﬂqrmmd

e e e

'COI’ res pondllﬂgccordance witd Uthe above procedure and starting with either of the afore-
-[ 1" -mesti d -ntoinifdzelai bit daing|thidBhesgénk eih Ipldcp & pl@gdnkyi ere g, and

olel

s- - acey thyd;5-nitroimidazol-2-yhrimethyi lmr,h_mfmzmw ARk Hyne)hybé-eudos’«? hi ourea. .
Simil ar [ ‘fz°' Yot et MaGr ea i n pl ace of thiourea, there is |
obt ai ned t he ' corr espaRaifig 2

S-(1-net hyI 5 ni t roilMetaHhitrdimjdard-2iyine}hypaeuaiae di met hyl t hr ourea. 35
EXQ%/P g of . 1-methyl-5-nitroimidazol-2-ylmethyl phenyl carbonate is dlssslged
NEt;%;‘Z‘l}

- 0. 175 g. fro(-:D @hogﬁﬁgrch%a&ezn%%?% “°£ltﬁ qz'n%;:l:m Q%%% daz:Te and O. 102 -

g. 170° C( 0. 001 m)l e?l of im-dazol i d| ne- 2-t hi one’ are di ssolved in 5 m.
of pt hanol Ia ?F fh the above progieterbur eipitipg withrl-( erhrhi:mes— af é‘?r whi ch
tifl a ety AR s O T u s heated
under rcwsf Gttt Akl s DORE yrﬁagﬂ T ANR YT yield 40

2-(1- rretch tydspdnding tlr(mrnmhgllaszmlmxa:dyzionmlbeyﬂyf tc b@)atez-zr(mnda@pj-mﬁe m p.
22 226[‘@ 0! @yl)((clu'éc cgrbamatc, and 3-(1-methyl-5-nitroimidazol-2-yl)prop- 2—enyl -

RPLE 33 a ate. E 1-n-Butyl - 5-ni troi i dazé? - 2- yl net hyI
XAMPLE .

car bamat e ' 1-MetHi- SThikbibkdazoR? R QGrbable 1 MOl €) of :
1- n- but y| - 3:18igt bDOi-Metifiz0lyBroxghttgl-5-4 lémﬁdaﬂireel)s dt&lved in 100fmipar af or mal dehyde
and 150 lmthyleeﬂf didilerise [ayd swlleﬁcm |oae: |2564hzeaf edlium cyanase aldetls gubfe 45
ov& ni gHgif oacetif) t‘JOdé e dd A E éncﬂ §1€ saredonpl & el y at
reduced hed ﬁt’ﬁsszt & p §t L9 al\@ﬁ et wat er and
extracted wt oro orm ’6ro extract is dried and .
concentr at ed. The residue is d| ssol ved i n et hyl acetate, and the
solution is charged on a colum of alumna. Elution with ethyl acetate and
50 . evaporation of the solvent. yields
1- n- but yl - 2- hydr oxynet hyl - 5- ni t r oi m dazol e. 50 ' A

~solution of 2.0 g. (0.01.nole) of . :
1 n- butyI 2 hydroxyrrethyl 5 nrtrormdazole in - 25 m. of dry

a ~ - - ~ NA S 1N Y



1, 153, 347 23 In
accordance with the above procedure, but starting with 1-nethyl-5-nitro-
i m dazol e, 1l-ethyl-5-nitroimdazole and 1-propyl-5-nitroimdazole, in place

of 1-[err]- - - butyl-5-nitroimdazole, there are obtained the
correspondi ng 1-nethyl-5-nitroi m dazol - - 2-ylnmethyl carbanmate,
- 1-ethyl -5-nitroimdazol -2-yl met hyl carbamate, and 1-propyl-5- 5 ,)q
- . nitroi mdazal - 2 yI met hyl. car bamat e. '
S\ 1,153,347 EXAMPLE 16
~_1-Benzyl - 5- nI‘L T cn Tﬂ_UdLUI = | lrEL n bd.l amate A m Xture—of—29. 3
g. (0.1 nole) of: lsol ruécuo 1<5gx‘ve a ldge Aol -methylS-nitro-2-
_ imi n y1 car am :;e l}i clg ﬁhze m um volumc ofI d
par af or mal dehyde ivey bsah{"}i’l e€h9 - numm.m th cafdamfté! €
tube over- 10 nmpg E—m %:1 hyl sul fOXI de is renoved

. conpl etely at5 reduced re and the residue is

di ssol ved in water and.ext M 'ﬁ°‘ Hléadrba"{‘atg 55 Shl ot of or m?
dri ed & {}‘ metﬁéﬁ § - uoun issolve: m ttﬁ

extract i.s agagn are, n\éé E&He&?

acet at e, asakltidah G‘ hé& %Mﬁrg&&xﬂuﬁ: i@ ﬁfugﬁ moﬁvoaloﬁl@ ahﬂrfhcﬁ) 1[ ed! B Etihd

El ution with18t hylataemt gmgerana for about 12 leumy brxawvammd of attolne758 oI \oe it sre}mel ds

1- benzyl - 2- hydr oxy& the; ;éd BT b ksration. The ﬁltratc is i
"g. (0.01 nole) of %%ﬂ Jﬂﬁ%&;@%ﬂ {iﬁmﬁ rtc eg?to mdu uce

m. of dry pyridi r@dlc&matm (€ ma,_lhl § N ,% _5gm 1d£k1;12 370830 D eny
chl or o- 15 f oFmepreducs ISSdl‘YB‘Mllyedaﬁldled mifdimemrehoce Ioblbemm tcm‘tanm§a gtaccr red

for 3-4 hours at r% e to give yeﬂemf@fsatsmf el-metby -2 shipraptemethi witeispidazol0 il

of water. The m xtTfP gq‘%‘ ) ) te of
1-5-nitd B0 @R RlSGLPIvE2

1-benzyl -5-ni troi ru 9@% lot lﬁﬁ&ﬁl TErtomet D L1 Ak RO RA e, %"Tﬁe s@Raigat ed by

filtration. : solutxon is hAldSﬁDlQﬂtCOfar @Eou? 06 howms al(d)tlﬁﬂﬂolmﬂl @) toOdn excess of

" 1- benzyl - 5- ni t r oi % ié%lsﬂ’éton vit adjpsted o PH 6 with sateraqerbmaqslemmmaxmnam . of0
0l1 tr:

. chl or of orm . cool ec@ Wi }:Jlu:F > B E?Igﬂm %hwﬁyegethyii Y @th‘r soluuon
The mixture is al |<m@@ virOsodfuN lfi@ lan tﬁ@iy cd tliltzf essentially to dryness. A small
1- Benzyl - 5- ni2br oi mothaiz of hétanglis added to the resitrichyd the asligarrmétkyl-b-sivoltimidagtid N

crystalline form anetbyl thigicasearatei samoved &y Sistation t Tharecare Gbrained lnvmgm'wxg‘r i4he 25
residue with wat erg 0 -methyl-S-nxtronmldazol-Z-ylmcthyl thiolcarbamate; m.p, 138—140° C.

25 S Fxampiz S EXAMPLE 17

1-Al lyl-5- n|tr0| m dazol - 2-yl rrewneytlyl-c-aitdammtae-z-ylmethvl carbamate ' A i xt ure of 15.3 -,

g. (0.1 nole)®®of 1-alk MPthﬂﬁﬂmqtr@ﬂmlekjdmtthyl <-:h!‘9r rm {t6. & n!!wee of accordance 30
par af or nal dehyde a‘h’g]’kg:l’@g‘nf:ﬁie} nﬁg@;@ e: nxl? uxgs:én w it erqto t(;}q ed
tube over- nid 3 J,gq tﬁé Vved
conpl etely at redumegand stirred undi) the excess amtﬁﬁrﬁS&HﬁioﬁatcsB‘-’m Bk tebl ﬂil(:ﬁﬁ&' d)hhﬁledl $s
di ssol'ved i n 3at er dissplveddi t1p0 o el waiet lndcthé equedue seivtiol legtracted with thrcr:hlﬁcrm:lf or m35

extract is dried iogg @fcware 2 enTneg ertigt g GaacE ;lﬂ a‘ikt‘fas
acet at e, S50 S O B Effc&hnsé:gﬂlgff r@"f
Eluti.on with ethyl 2-91ﬁ%ﬂt<,erbaﬁuﬂe The product }ViedRfallizédOffonO Ethl b&ta’i@ u&% fwrrﬁ

1-al 1 yl - 2- hydPoxy metér slﬁ~suh9tam@llrrptdamutrul ngp 172—173°C. A sol ution of . 1. 830

g. (0.01 noie) of 1 zo13f‘:°1rm dangey Y 1 gm ¥ %%. rppthyl-S-nitto- o
m-. of dry pyridi n@nobl%mﬁ e ly g f:l)l ?1%5??3@? e%g?'}sr;;\;m h1 %&[ﬂl célﬂ?r@henyl
chloro- - ﬁEtBﬂU&uttoﬁm&dzﬁl\M—ﬂmaﬁw RBlorofbifute] @Ree! & QBeaifddXih! &&rclspﬁmcﬁﬁg rred
for 3-4 hour Hat r buethyl-S-nioimidazplehymethl Uur ehickatbamase, po dmethyl-fibivoimliezd-2200 45 .
of water. The mi xt¥imemyl shienssbagsteo gy L-methyl-5-nitroimifazeltd-ylmethy! ftbiogarbametpi t at e of
1-al l'yl -5-nitroi m dazol -2-yl met hyl phenyg,gathonate is 40 - separated by
filtration. A soIlmeme,msafmﬁﬂcﬁzdm.yhﬁe%y()@a%bama{ee) of

1-al Iyl -5-ni tc; azbl g2 rrec!ldt)ydf (p-hemyIPZ-hydroxymethyl)da:utbamn&zde lindidOived . of
~chl orof orm 80| ed::h'lo 1 mt 3 f)ega ! %ﬁgﬁﬁﬁ‘aﬂe&% ?ﬁ E%o:uoaseous carbar@mhom 590

. The m Xt ure IS al l io éﬁ g&ﬂen der re A? T metprr:s{?c{lwlaazm

trafi SSur

(1

2-yl'met hyl car banagakenl 1Qbfh§l e, Waskll ithaite - wat®, fnQIthe @hyll QfetaBVARN: A lé({]g the
sol vent 45 ' anwemélhmrs fateh O@n reeppraltivd ofvitt solveat @ler reduced pressure, the residue
45 55 is recrystalhze from acetone or ethyl acetate to B}Mﬂgthxgi-mtrmmdazol-z- 55

Imeth mage 6—
1- Phenyl - 5- ni t r oi T HEBL % Jr@[ﬂﬁe éé%ﬁ?ﬁ%ﬁébt di 1 Gl
1
18.9 9. (0.1 NI €) orCiferfyld/b@d hioridl bhd bR AR Bagels i) Hak Dl s ng
par af or.nmal deh de afodn 15@1enﬂeactnm‘ mtkiture iy lhechffcmba 1 cortie,athed i ﬂ:tﬁneﬂ&ﬁd ed

" tube ‘over - ﬁgﬁgﬂdma t 1- %‘3’6 Ylﬂ?&@‘f@ﬂldﬂﬂq’ez*ﬂmnlb!xhm&éhﬁ@mﬂdamm amdmbved - 60
conplietel y at redui’f‘fet ->-nitroimigggol-2-ylmethyl NN djedhylegrbamiatery t he residue is
di ssolved in water and extracted with chloroform The" ~chloroform

extract is dried and concentrated. The residue is dissolved in ethyl
.acetate, and the sol.ution i's charged on a columm of alumna. Elution W|th
et hyl: -~ acetate and evaporation of the solvent vyields :
1 phenyl 2- hydroxyrret hyI 5 nitro- 55° im dazol e. :

Y "~ AN - I N A o 4



60 ni ght and the precipitate of 1-phenyl-5-nitroimdazol-2-yl nethyl
phenyl carbonate is 60 separated by filtration.

A solution of .678 ng. (0.002 nole) of 1-phenyl-5-nitroimdazol-2-ylnet hyI
phenyl carbonate in 10 m. of chlorof orm cooled in an ice-bath, is :
saturated with dry. . . ammoni a. The mixture is allowed to stand f

day at Sferr] .C. 1- Phenyl 5-nitroi mdazol - 2-yl methyl carbamats
obt*ai ned in cryst al l'ine form afi{gs, 34avaporat| ng the solvent amg 5

wa Mg THhe [esiayewth
5 by n actor Léauce with the S)ove procedure but usmg onde,
' dimethylthiocarb mo%: chlondc and, diethylt 1oca bam ce nf : :
1-ferr]- Nbﬂrlﬁaﬁmﬂ hih G QhithdiA 1 Qlethel-3/ ole ﬁuon- A

- m xture ofarZtha, me(h&l-slnmﬁhﬂ)zobi-ylimqﬂiyn Mm-am{mgmydneﬁbama& rabd 1 dazol e, 15 g.
(0.53 mcrhylrﬁdll@f)'m@#mb%rﬂal#@rl%NM}M@O@?@@EO m. of dimethylsutfoxide is
heated in a sealed 10 - tube &%@9{ ht at 110-150 C.- The

1-<2

di net hyl sul f oxi de i §. M&ﬁmyggm %ya;hmlcarbmate 10 reduced

pressure, ansls ighe.0z amieyl ofel-mstifli2asepdaptatiethyl s hifobiidaaslel isakdssagmed with chloro- -

- form _ The 1@&hinbro oenzene eand 23 anl: ofspvuidmedncandlttc&mcb?ngr,é.Q@@ mtﬂébnef reS| ue is
di sstl vea 8 ecarfa"}”ldé‘f gped ap EH%‘ olptipdy n Thes s agged n a col um
o ST s i et i o RS Pl S BRI on of the

sol vent ybzﬁ}ldﬁetah kx&fat‘:r} dridil tomp bulf2re @4 re@pwm |theSsoRént Exﬂier 15 ' -

i m das zol ereduced pressure, the resﬂus ol re¢rysaflizaif fr@ Gkt e o &hﬂ Boatadd ®) yiekf

1- [ ePr] - nitig acc%ih: ﬁ’ébl raagie] P A ridazol e i 25 ni . of

dry pyri diDgiehsica p’“ i EZ,. ?%W] phenyl

chl or of or P €0l the ﬁeh@m ym sfadp1a 6 &ﬁﬁﬁ ¥l Qmoﬁaex ek s loStaifid! the ed for 3-4
hour s correspordingr Gongthy ematdarzolaz-almdthyls Np@dmﬂlylﬂmlcarhab@utancﬂoo m . of
‘wat ef?. - Thé’“ﬁj{“*ﬂ]‘l‘ oipiga: bz'ﬂmc‘hyl lfé‘H]‘EWl %ﬁ{ and_ t reci pi Bte of

1-[err]- nhﬂcﬂgﬁé&y hﬁfgﬂbfﬁdcﬁég s Carbayppyl chlorid henyl carbonat e
I S separ atigdtidgythérk it roﬁtfainﬁﬂ 1—methy1-5-§tr01m1dazol };in ﬂf{cf’ﬂfﬁﬂgg (0.002 nol e)
of 1-Terr ]nenhyl’cSqummndydol-thncthylo|N?Ndamdiy1dﬁhz fowhay | and l-methyl-phenyl car bonat e
in 18 . Nigpimidrdlyistin NSobtdiihiscadmptee- bat h, -is saturated w t# dry
ammoni a. The mixture is allowed nd -f or 1day at 5 C
_1-[err]-Nitrophenyl - 5-Ma8yl-5-nitroititdzbI0)-HinHR Qhrbadiadel MEL Nyl "carbamate is

obt ai ned i n_ t§% w,alddlneckeprom hinkwbyl-2chyapoy@thyliGnitrdiidazole, 0.1 g. t he sol vent and

"YU

H

was rl\%qﬂg t pﬂg gthqgfﬁ)%rw‘i_ Wf \?@yleqarbamate, and 20 ml. of benzene are heated under
Ve
« irred with 1 xﬁ%fye 1s‘ﬁ@cte ?ﬂrx?ﬁ@?rgg:tg}g ggph;ese%u?| mataﬂyl
car banmat ea@fl filat edrooéi')é@dtx&iy fite and evapcrated to give crude 1-methyl-5-
5-nitroi rrmdamndaqu-thmeﬂtym;fbamaa bamat e A m xture .of 24.25 g. of -
1-( 2 -'acet o e5WlF1h the @bom wz@me bul:LSargng 5—m¢dwlelym@¢apt0-30
par ator maf“ﬁo ’QB@E{%‘ 1@: ;_‘ t %’ﬁg’f‘gg ) idizeleytiige i n Pseal ed
t ube over- . ? 50 ’t“ a2 %t *5xi de is renmoved

'corrpl etely at reduced . mmﬁwe and the reS| due is dissolved in
wat er and extrac edl-MFtbﬁ 5@1ﬂmlé¢29h=3ﬂlmmmethylcarbamatechl oroformextract is
_drieg and_ 9 ﬁﬁé o HEpreylipaitimidyy ?‘s dﬁ%ﬁ mlof ‘W 1"8t:et at48 35

200 f b idin:
and the s@ Mreesnreﬁlﬁced: i 0 °1&51§f§f§§ébﬁ%’€ﬁ Hiess el .g wi th et hyl
bfaed

acet at & ahﬂevaﬁﬁatmn under reduc&j/ﬁtm.ﬁ'ﬁmhe Par lytc alfil iaRdida) f}iﬁs&n
’ 1 (2' -acelsa ?H?#dl)fr % glw51 tﬂ g rOé)llﬁnmk@hmumdazol-Z- m p.

38- 4s45[ eylfnfl t% Or ca; wrfl?l e’e abo d 45
0 (2"- ace UL RuanEY T v‘i}%ﬁf %yl.- 93“,1 A}@ ﬁf? e, there 25 i . of
“dry pyri disnebtdied Shd ledr edmgOﬂafefhlrla-meﬂdxd&zoﬂiylgmh 10emét t of phenyl _
chl oro- 4bemate. formate is sIOV\Aﬁ(\Aadded The reactlon mxture is stirred for

3-4 gbours at roomy Mettg'flg)mtrmmdazolz T @Fmetﬁy'ﬂni%nc%:%gml S poured int % about 200

m . of watergs Eher Hndhpll2hyhrexynde Rldazole and 0.28 KHH%EIL d th
pr eci pi tat}mwcpﬁat&ax(ezddeacetmmyatb e5onfhhrﬁd’cQJ ﬁl;ﬂaaﬂh Ryl ,sg’e phenyl

car bonat ereSLﬁf\lqs ml@@re% r@tﬂlﬁﬂ]d 6}, 23 hoyrss Bpaimt . edlc@yratkd blnoattd drjmess 1.5

g. 0of 1-( ‘ah’fet“f’ i By filigasion * - carhgnate is

J.5¢ AR Rl I s

. COITp| ete, thm a&fﬁffdﬁﬂde&wth&hc dove procedure, buP &4 gt&iﬂ'ﬂl-hﬁthﬁm{a%-e and the

resi due m@sm!éd-wmmld@phanmlaceafvfd~m@hw-y$y®¢>dymztb5d~5tmmun dazole; ther¢/i el d

1 (2% acefog?gﬁggwrﬁ) ~correspondipg r#rraalivérﬁ-ngmym#ﬁéqlﬁ;wm@m breavert edithion p.  160- 162[ err]
of 1-(2'-acetoxyethyl)-5-nitroimdazol - fpmet hyl

car bamate is di ssol ved in . 100 m . of et hanol and the sol ution

saturated wi th anmonia. The m xture is allowed 5Q to stand for 12

~hours at 15[ err] C and the solvent renoved by evaporation under reduced

50 - - pressure. The residue is washed with nethanol to yield

1- (2 -hydroxyethyl)-5-nitro- i m dazol - 2-yl met hyl _carbamate; mp.

..150- 152[err] C. : ' . S ' EXAMPLE 21




1-(2' - Hydr oxypropyl)-5-nitroi m dazol - 2-yl net hyl carbamate 55 A
m xture of 21.3 g. (0.1 nole) of 1-(2'-acetoxypropyl)-5-nitroimdazole, 15
g. 55 (0.5 mole) of paraformaldehyde and 150 ml . of
drnethylsulfoxrde is heated in a seal ed - t ube overni ght at DR
110-150[ err] C. The dinethyl sul foxide is renoved conpletely at gﬁ&
reduced pressure, and the residue is dissolved in water and extracted th
chl orof orm ' The chloroformextract is dried and concentrated. The
resjdue is dissolved in ethyl 60 acetate, and the solution is charged
‘on a colum ofzalumina. Elution with etiysb3gcetate 60 j and

evapor at i on of—the—sotvent—yiretd- '

1- (2" - acet oxypropyl ) - 2 &}Methﬁ( ygﬁ‘\}o B Aazrﬁ Zfﬁ:g%yl) pseudourea hydrbmog%BL e;

150-155[err] C. A mixture of 3.14 g., (0.02 mole) of 1-methyl-2-h droxymcthyl—S-mtroxmxdazole,

1, 153, 347 2.6 ml. of boron trifluoroide diethylether, 50 ml. of 2 dunethoxyethane, and 10 g A.
‘solution of 2.43 cy(r@m@g xsmiroe @fstakd @QO° gcbx 3dp gﬁr hyl -5-
ni t roi ni dazol e i n0® ol ‘} é“ iy firy ¢ ‘%} i 1.85
g. (0.012 nol e) ' enz "e’ f;,l T vk o) 'mtm ezr's'y U9ET The
g. hydroﬂuoroborate, bt It .

reaction mxture i's stirred for . -4 EXAMPLE 12 hours at roomterrperatu-re
and is poured into ab@dﬁetm-nmmxm@ﬂolvmm Dlediethylnsendeurea hyd®chloride  js . 10
cool ed over ni ght urbp é:) ofdl-meghylb O—hyc}roxgxrie;hgl;g;?ﬁzro;;;]dazole, .
et roumxean mi. o 1 .
1-(2' -acet oxypr Op o)zc fo! ar?i &f ire for 2 day The addition of gaseoh 1 Hﬁgfng phenyl
.carbonate is sepafmﬂd(obyg X folrweatby emmr of hexane, results in the crys@llis@bon tf gpodual 726
_ng. (0.002 il e) Aafter] filu@tiona ped ovasiing pyith) dBthyl tether, n3-(l anzediyl-Snitroimidazol-2- 15
ylmet hyl phenyl c¥Pgdriat-Edidhyipsen rca*&i’rﬂméﬂﬂr’éi’ BPBRAY cool ed in an ice-bath,

Is saturated - with dry ammo melzzi S allowed to stand for 5

: .days at 5[err] C 1-(- (lamahﬁ)smfdﬁﬂﬁdﬂﬂ'ﬁylmuhyl) psElidothiourea hydroclhoride
‘nitroi m dazol - 2- yI med.2hy cmzmamax ef I-metbﬂ{Zarhheadleuhyl-Setmy@maMokraed fodpere. m p.

106- 108[ err ]%c. , 001@ thev@s aéqeﬁ £ . (écglrwb@olmt Sﬁﬁ"ﬁgﬂgﬁ% resiZue

with water. reﬂux; or 1 hour: e end hrs time, the mixture 1s cooled to ab
r’ld) the_ solid mftten ove: ﬁltr tion, ‘E isolld oduct js washed with a few
~1-(2' - acet oxypr Op}hl.) aroaiddhd] 42k Mt w ralGAtieha RBdcEonplideliGRfm as above

i s redissol ved I nmivatehefndsd-5 ahdf Edmmsmu a{-+3oni sfaﬁanrraadle&c\mlnd!bnaﬂﬁl teckd Grots
. anmoni a. The? then COH_CC‘“W?«%'M éOhtlgomlll of| 4b on de gn helled T‘? rS- Ql"}l?‘aazé‘o fir °15[ er r¥]
C. and concentr at g:@‘nﬁ e ltlob it :Q: }r?"%% ?}'PY& cgholy #8di o

e substa

recrystallized from gf rdaﬁ&e&; lﬁe aB% & ® .,tarﬁl'fg \ﬁthm-fﬁEtHfl-Q-(l'Jeﬁloro-
~of the two, t 0 Yi ethyl)- ﬂ:m(rﬁnnda;dﬂﬂ; Qid/ raeqnc;kbarhyiiznhlbrbmethw-daﬂmlmﬁazgaé niet giack
car banat e. of l-methyl-Z-chl r n@ky ZW:t ere [Ree Qe ¢ croues mg but 30
> n? YaFBPEY
o-thiourga

starting wit ho *1- ; }f@; ""8“2"3’”"" Py 5
1- (2" - acet oxypent y'l()s | Lo Q Hithioutea(iR plaB€ 6t B6¥BA tiveke) 15 Jbinbd e
I.m dazole, 1-(3 mmipendﬁrgemuyhc)hyﬁ5-nhzbﬁr@damlda;mﬂﬂm\@saddo-dlmethylthmurea '

- 1-(3' -acet oxyaoropyl) 5-nitro- | m dazol e, in place of

35
1- (2 acetoxypropyl) 5n|t2 2V4 rm”- s __;fazo
corresponding  1-(2p173yd réﬁ%Pf&l itly}-3- léhfb%:%léﬂ ):ﬁr iﬂ )(xld ogﬁrg)amate
1-(2' - (. Ydﬁmypﬁﬂﬂgébhdmcﬁ-thloﬂll dré QissolvelRh0f mi. of ethanoh BRE hegled -
o (3 e e T D) i e bt et g
car barat e, j(11 Wd‘?ﬁ?‘g&r&m‘ﬁhﬁr K 1dazo]me,, mep. 220—226° C, (dec.).

i m dazol - 2- yI met hy I car

1-(3' - hyd_roxypropyl) 5-ni troi m dazol - Z-B:lmmtml 25 carbamate, and
-the corresponding 1- g\arglgttugxofa{r;ﬂg?ﬂify(léisn;lrg‘réwdeﬁoh?-mwl-m rh% car bam .25
ate anal ogs Id"er egi a rmaldeh de ang 150 ‘ ? (%%Sl@ su xr% 1?“ ed in ag ﬁbe
procedure, but usi réah enex ThenhHaeﬂS&’l &'is removed completely a¥ dedade@Xxy

-anal ogs of -any of ptekhereairﬂrmérmrdu@rseﬂssdvehydruaoéiyazidkwrraﬁednwmf dildrofehay ofhes as -
starting materi al shiprpforst extract dr!ﬂﬁ@nd_ctaeeelr@ a"hkwld@-mdltsrﬂmdm athylgleasate,

: e solut harged T d .
utilized aboyge, ﬁ%jr (%‘at:) uo; cssclv;nt i s 1 n- -2 ydroxv etwfsl-l‘ﬁr tg@gl? e o 50
1- al kanoyl oxyal kyf 8 a @,ly ’ﬁ

3—b

methyl- rtro:m:dazolc in

ates and 1-hydr ox;zahﬂ{y&fd@ Wrﬁfn@hsl"ﬂtld‘&iﬁ 0ok, whmeshgl (Jot:r 8 haa)&rfeﬁenyr chioro-

EXAVPLE 22 formate is slojly Rided by regnpngrx )mnsurn iststinsédnfori2rz-d |hows i e fpprd-
car bamat e ' perature and is poyred ingo ab0(15 rﬁl,a Vat ¢ The mixture is cooled overnight
trqimidaz

1- (2- oxopr opY] ) - 5:@% Ejﬁﬁ’eﬁﬁgﬂé ?fl S PP iR giciage?-1imetty! Phey sagponate is sgpar- _|55n'
100 . -1, 2- et hyl enedisbitiiodlor 840dngl (000G BBRPIS- xhy@n-sgemuﬁhuzarz%ﬁetmg&eﬂ

t hrough t he 3arbonate in 10 ml. of chloto{prm,anolddon aiBide-path; ists@arated frigh. @ye&snsma

~di thioglycol s r & ﬁ“gb AL Pa%tq“@ roryh dagr at 5° C. ll'n'B“tY‘ 5"{*}’ &g]
residue is tP at e§i i Agtedu vl A8 Bva’é%'“%ﬁlﬁts@ verg arz%rr“ﬂgg jtp residuc

ethyl acetate, drie over sodium sulfate and the sol vent renoved by
evapor ati on : o under reduced pressure to yield :
1-(2"-methyl-1'",3 -dithiolan-2"-yl met hyl )-5-nitro- 40 i m dazol e:
The drthr ol ane |s di ssol ved |n 125 m of dr rret hyI sulfoxr de and treat ed

Y o o



t horough washing with water, the solution is dried and concentrated. The
product is triturated with ether and filtered to yield

1-(2' -methyl -1", 3" -di t hi ol an-2' -yl met hyl ) - 5-

ni t roi m dazol .2 yl met hyl phenyl carbonate. The product (5.0 g.) is treated
-wWth dry 55 - l'i qui d ammoni a (25 m . ) at - 33[err] C for 2 hqQuks.
After renoval of the liquid anmonia, ~ 55 - the residue i '
warned on a steam bath for one 1[193;;47V\/|th 100 M. 1 n aqueous23.

- hyd_r/ucmu. e—actd—to—hyth u. yzethe drtinot VI ><1t5ure 'S concentrat ed
to dr In accordancc wnth ?o , ge,f%a ?:tﬁ-ig ‘g g nitro-
- -, 13, ida 2} ozﬁpw itrofmid & ce of l-n-
I-(2° - OXO& ,,@Eﬁ[n)o &m ffdined I\h 1 @-ﬁ{c DA hiffoimidazol- ' The .-
product’ nByimbiyi fcibied, 1RtHy1-§ -hl&Slmtho[-B-@rnjéﬂl?laial'uaﬂaé | amth HFprepyl-Bcet one: 60 .
Tredd rrentnlmlmidamlqzjﬂmctbylsobhnum bi carbonate foll owed by extracti on with
et hyl : 60 = .ac aP d renoval of the solvent yields the
free base. - - Be zyl—5- lchm égsgrﬂﬁ@l YithRad he above procedure, but -
starting wi tmnﬂ-)m.(rg of 2DE0R 8.y mbtePof l-benzyl-S-mtrormxdazdIH 5 i (05 cdekpdie,
- 1- (2 -oxopeuﬁdr hi ehﬁdtmntirldt) .ok Zidrheehyls@ifokige: mbc@bcut 4 eaEd tibe oYk da%)I and
. night at 110—150° C. The dxmethylsulfomdc 1s remyp a’ %@ 1 aft redt.'tlc;d
d the re t cted v c oroform e
1 ( 3" - ox gttEg”:)] éa i ftg".ilﬁd %Pdacs tgt wﬂ 'ﬁne s ssofved in ethy] acetate,
- OXOpPT MW o §s” RhrBdd0enZd kddum nina. Elutlon witls el taﬁdt.ﬁe d he

cor r es pOn&rapveptidn oL the Galeddu iglky 1—5emylt2rlwdmmmmll-5-rﬂu m#enmh car barrqg e,
1- (25-0x0 en@ 1‘)‘“’5%?3 BoO8L lagfclgb h

XY f°§m
- oxobut y (g.ﬁ ﬂfgg‘? s’?‘ﬁ: reaction JIXtyr r?}%gaﬁ aﬁ?lﬁig@lﬂ&
i

1-(3' - 4 R fobied Hidl a6 ‘nM & ooled Dver-
EXAI\/PLE 28ght and the precipitate of 1- bcnzyl-S-n1tro1m1dazol-2-y1methyl phenyl carbon@te is

1- (20 Bt h@najetdrhrlf‘}msoml troi ni dazol 20

A
m xt ure’ of Hion el zylg‘i’r}l %‘f ﬁy ﬂ’fnﬁt m dazole, 15 g
(0.5 %;202?%2 fm Oggalif’;f% aé% w%l 45 nitr blmegdhyl sul foxide is
heat ed i nm&hﬁecﬁibadaté Ghébtained in crystﬁllh&r foing hfteraévapbﬂaﬂn,,lﬁﬁ sﬂvenﬂa@

di ne"’thyl swishiogihel essifhe witd vaieed corpl etely at reduced 10 " pressire, and

t he residue is dissol e\rﬁ e ﬁaazo]fzi{ﬁ % L‘S‘%’.W th chloroform The 10 -
_ chlorof or m extgagk. df%sférg?'@ﬁ? zole} 185 £E@IsOhtR) o6 di ssol ved in

et hyl acepaifermaldehyde and B0 Gnif Bl’edtﬁ&hyﬁxlf@dﬂells haha g e dealttt tébeasérerm qf al um na.

Bl ut%n weigh et Ii9+—léﬂf’e€3atTée airgethylsuifoxide nev tqrrwhrte a teduced| ver® yields =
1-(2' -ethyg ra“ Ay akyf’?éﬁlr( t“’S‘" 3% o :°f°{‘;1ccate ' A sol ution
NEIIAN Gk Md - 5-nitro- 15

of 1.99 g4 ‘%r
‘i mi_dazol eedaﬁbra&ﬁn theO ol yynemgrlr dlythdeoxﬁﬁdtHyl-letﬁhmﬁ (ﬂe‘ r] C. and 1.85 g.
(0. 0%2 nol e)Acstlunon 015 83 g (0. 01 m eﬁ YHallxd-Bthgdrofyore gt Senijrajmigh w“}' add@d. The

S nd 1.85 g. (00
reaction %jr 1s ﬂ:(a %F r%?c rea 10n 1xture is_stirred. 3—451%&'2 a ofgltenper ature and
i s poured, v!l'{s 1o atd il of wité. tﬁ‘hex he is cooled overt S COOIl ed :
" over ni ght n@ ddNge Prfpicité toﬁtl&llﬂf5-mtro1nndazol-2—ylmethyi phenyl carbonate is o
1- (240 et hmogretbdtw t)lsrﬁmmr troi m dazol - 2-yl ne th | . phenyl carfonate is

separated b Afsplpvgqn {1686 mgé@ .002 mole) of l-al l- y ol-2—y1methy1 phenyl -

" 1-(2' - et ey Damh Y B i o) ‘f‘swE“ ’hm"rfﬁ'i%a‘fﬁtﬁaeéte s dis- 20

3141

t
sol ved. sl @ thy cﬁ&nﬂ%c is Qbtalnkd)] 4 dryﬁaﬂiﬂaﬁbn’m ai@d‘rt@ipo&ﬂhy'&hemﬁlvﬂﬁ conpl ete, the
* ammoffil a  and washing the eedurivith @tdet 0 evaporate. The residue is washe With .
et hanol and recrystallized fro nmet hanol to yield -
(2" -et hoxyet hyl ) - 5 ph sttt bRy tbacgr bamat e. | In
* accor dance \N;Atxhixtt,ha)fabg\ge(oprrﬁm@edm-@hen tnitadiraidizol8,gl Ve, {d5 mole) of _
1- (25 met ipeafpetalzhyd e 5nd 2% ml. of drmetthyflgﬂgmt@az deaged in a sealed tube over- ?0

1 10 CC

1- (25¢ prorﬁtﬂkxe‘tﬁ gﬁhgj w%ere% ’2“”% ngl A?tfrfndﬂmﬁltro md- 25

azol e, 1- oro Ll &ue is dissolved in ethyl
1-(2' - et hQey:ey; apy I e' §ﬂdﬁbﬂ T'SOI:H"G aecolulrm of alumina. Elution with ethyl
(2 - et hoxy.tnmejla)d- &vapprtanqm uf dlecz @c}l@nt aislds '1-phenyl-2-hydroxymethyl-5-nitro- 55

1 (Zsi et h(yxv d ¢ 'AroX - -nl ]I'Of azoe
(2t hq,rxgt‘@i Aﬁéfﬁ?ﬁa‘%ﬁ 3‘?’""9”'? ’&‘fd‘%s B fiogor r espondi ng

- formate Rl Xz}dﬂéd Vith} -réuctiont mture daszla hdmyd atCﬁblbaWHt e,

1- - pr openpys ulrcyin)i -i5 povirddr iotio rmbelx 28Dml. 'of watgz Jlhe Zmytlrrmdogltd oar-bamat e,
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1-(2' -ethoxvpentyl)-5-nitroi mdazol e-2-yl met hyl carbamate.
EXAMPLE 24 35 : Et hyl :
.. 2-car.banmoyl oxymet hvl - 5- ni t r oi m dazol - 1-yl acetate . o .35

A mxture of 0.1 rmle of ethyl 5 nrtrormdazole 1- yI acetate 15_g. (0.5
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25 m. of dry pyridine is stirred at O[err] C and 1.85 g. (0.012 nole) of

phenyl chl oro- 45 formate is slowy added. The reaction mxture is
stirred for 3-4 hours at room _ _ 45 tenperature and is poured
into about 200-m . of water. Thée mixt'ure is cool ed over- - ni ght-and~ -

the precipitate of ethyl 2-phenoxycarbonyl oxynethyl -5-nitroim dazol - 1%3
yl acetate, mp. 106-108[err] C, is separated by filtration. _
2..0 g. of ethyl 2-phenoxycarbonyl oxynethyl-5-nitroim dazol -1-yl acetate is
dis; 50 solved slowy in 20 m of liquid anmonia. After solution is
c‘orrpl ete, the ammni a 50 |s 1gg;m7tted to evaporate and the -
= resi due washedwrtir t:Llloanl d.IIL] Ub@ trzeg—from 1"5[5; I yi TO

h -
yield ethyl 2- car Qhaéﬁ car rgtc in Ii%;ml of orggorrxr ::?)jo e%?lr%nfﬂ’g%’?:m%ed with dry
I n accordance W t f,/ (’g, Sk OSSR aLH oo} &b Ylmidazol-
5-nitroi m dazol - 2—ylmethy1 catbaidte aCbBiaEzEcEm cwsamyd fogn aftdr rempm’a 2abd solventlandac et ag e,

butyl 5-nitr8i m dazhing the yhidgodtharer. 55 et hyI 5-nitroim dazol -1-yl

pr opi-onat e, rrethyl 5-nitroim.dazo gﬁ Ji] )
- 5-ni troinidazol - 1-yl A%S&Qée@f%g & “r ¢ 1okt fghmﬁi’sd a%%ﬁﬁayolyl 1574 @@% onat e,
in place of - mole)ebmydraf&mmu&waa mddﬁz 1— 3 Yimedaaliaid, is thepddeini 4 sealed ai ned

t he correspoldi ngtube tomarhigh - at 110-—150° @a’ﬂm 1hdswfme¢ehylr£15°md tcplemlmlﬂaml 10y
acetate, propyl 2i¢ 13 )8 is d‘ss°1"ed in Wit 28] SY e Pﬁ‘lgl_;o& %3cet at e,
butyl . 2- car banoyl bﬁ?%& , an ishke % nign lrlufxlxélgﬁtaﬁx . PRkrion with t%ﬂ}:‘%' !

2- car banoyl oxynet kistateomd b&af)&ﬁtmh dagh@ o'l\Lm'y) el MO hiQ AL I-2- Bﬁltrc’xy ethyl-5-nitro-

~ 2-carbanmpyl o¥y-  imidaz6l@ net hyl - 5 ni t roi m dazol - prop| onat e 15

propyl 2-carbanoyl.o of Sr@ro gif . 1-p-nitrophenyl-3-h
but yl . 2-carb am)yl %‘ggb&%r §2 ﬁﬁ ?&és tmﬁcagﬁoo Rﬁgﬁf for 3—4?1%;2?

1,153, 347 at room tempcrature and 1s poured - into about 6 ml. of water The mixture is :

EXAMPLE 25 20 cooled overnight and the. precipitate of 1-p-nitrophenyl-5-nitroimidazol-2-ylmethyl 20

2- Car banoyl oxynet ﬁ%ﬂﬂEafh‘?“@ k aﬁ&i filtrag

~ Ethyl 2-carbanoy! gxy, ghm‘;tégng?b’ﬁj é:[’ O%;ﬁ@}f yé_ﬁ mggtN% égg,f rom

t he %mmgf Wl iSQtlow e@ﬁ& axhcﬂf Z& 1k 1sed in 10

m . of nethaghpol saheinddaed-2viridthyl carbamate is obtained in agaﬂm@ﬂsmaaﬁmmappramg o[ er7r]

- C., sealed.in a t thiseolempofgashisg tharesiggveiriaee  for 2 hours. The 5

reaction mxture is concentrated under ge LE% pressure and the residue

recrystal - 1- (2’-Acetoxyethyl 13-FiRbtmida AR Ginidinll @FEhAL Bndl LY E§HIxyethyl)-

' 2- car banoyl ox(érret hyl - 5- ni tr ol M dad®dim h:abeplaxaﬂuyjecarbamate m p. .
221-223[err]3 A mrxmtervf &b dhicK-aogtaxietyie i idezgie ol (- emolthuef 30
starting with any P P (?Id% d 150 ml. o ylsulfoxnde 15 heated in a lsea tube;ver— _
2-car banoy! oxyret Q%Esm%‘ it trhplrmdgca?&iivex’i R bl O SOOI GibrifimACIer dance
with the chloroform extract is dified @vid mne:neamrrphe;esnadaes" disselved im bhgiateedle,

2-car bam)yl o?@/mat lad t18.-spiimion s ghagkag of 2 Jcolymn of alumina. Elution with ethyl agetatecamiide of°

2- car banoy| oxynet Wp IOHi4§ jhéF‘}lﬁe s 142 chﬁ?xgﬁry&rgaw;a)éymethyl-s-mtroxmldazole,

EXAMPLE 26 A solution of 1.4 g. of 1-(2'-acetoxycthy1)-2-hydroxymeth 1-S-nitroimidazole in -
1-(2' - Car banmo %I OX 126 tnklydf )drsp pyRidink Qd stitreki#t000- Q-ayidl 185 Bydo omhﬁlsprmtpﬁenyl chloro- 15
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0 €)1 o o e il T HEIRRA S U RSB e
di met hyl sul f oxi de chrone,ah.5 B3L 85 @@bég M?ﬁ gpioimidizol-2-ylmethyl phenyl ;o4
at 110-150[err] C The gj|ofmt(zrg,alcau]yéthymsdeumﬁ:dﬁzem)mmekhylqmﬂye‘c‘aﬂioyatais gieduced
pressure, anf® t he seleedistywly ip §0 gil. @é@ﬂ%mmwxm\frmsolam ipsompletet thel apmoriia is

d a h
chl or of orm The Pemmitied 1o evaporate “ ;?)egf eqsfl'ft nof §“‘H e zli@

yvield 1+ —acetox ethyl)-5-nitroim azolra rbamate; m :
cconcentrated.. The res %ﬁ@&ix nit rt'ﬁm )L -ylmethyI carbamg is d:ssolveﬁclﬁt ate,
and the sol ution iiso einaifge: oomdatheailuﬁnmsmfrat witH shavionkl The Mkuiré Ishll@dely |

acetate 20 50 - tostand for 12 hours amt5°éh?«éa psothe sofvemy f@%ﬁwftd&byl (Z%IP}IE: dmutnﬁt)'e;ﬁdd@d 50
€ T W 1anol to- yie ~(& -~ roxye 1

(2, - hydr oxyet hy R SRR R T e o reener i Hazol e.

"1-(2' - hydr oxyet hyI) 2- hydr oxynet hyl - 5- nEtampizidazol e in

25 m. of dr pyr| di ne i s 142’HHlydecdyraepy elrtrogm@zole%ﬂc!rmzhﬂc ban@fe phené

—
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cht or of or nat b9mo?1xture of 213 g -1 mole) of jcetof

of parafor 3 d 50 ml. of dimethyls pg)g € 1§ heated ina sea e
stirred for 3- 4 h HeS o r%——rﬂgéd‘; "’t} s dlfoxide 48 removed completely at .
-poured i nto about reddCedrph essu&f am&hefesldﬁhedlﬁbméduﬁ SraleSandekirREed Qth \shibrofost. Ny |

S

acetate, the The chloroform extrace jstdriad tand] ranepdtrayede (The omiiduenis slishdlvad dg ethyll ter ed
and t he SOI Vé?lt & @nd thel g){lunpyéa a1gfd on a column of alumina. Eluti gace

residue, 1-(2'- car ¥f’ %%9%%_%? s"(‘ge“ﬁlyt‘edoflﬁ d&“z%ypr?y?]zr%%’v%% Ay
~carbonate, is di sso ve of .chl orof orm and the sol uti on added to
50 m . of o dry liquid anmmonia. The ahmonia is allowed to
evaporate and the reS| due recrystal- 30 : lized from et hyl

'acet ate to y| eI d 1 (2'-car barmyl oxyet hyl )-5-ni troi m dazol - 2yl net hyl

ey A A —p—r



The chloroformextract is dried and concentrated. The residue is dissol ved

in ethyl 40 acetate, and the solution is charged on a col um

of alumna. Elution with ethyl 40 acetate and

evaporation of the solvent yields NN- di et hyl - 2- hydr oxynet hyl -5-nitro-

i mi dazol- 1-yl acet ani de. Asolutlon of 2569 ((g 1

nol e) ‘of N, N-diethyl- 2hydr0xyrrglj3;sh75 ni troi m dazol -

1-yl= y|| ners ST1 rre rrL, and 1. 85
uti 43 h :

9. (0. 01 211 m9 %2‘209_ in 252 M:sj rred 2%9% 7§ ¢ Pmﬁk%dEd The

reaction 4 phlry @hlér@for%‘fatc ?é‘% wly e rea n mixture is stirred for 3__4hour S at room

‘t-enper at Uicers andaomswrpm@d andntsqom&tmmto aBO 200 ml Off wagt.€Fhe nfikrteremi Xt ure i s
cool®d ovierm¢leghovesnight thd ther eclfttattape ldz’-acctoxs'pmpyl) -5-nitroimidazol-2- 3
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im dazol - Zaiehdl |
1- (N, N \dt}ﬁdrhyinﬁﬁrhzbafm)éllma lay btindFors aaryahmodamdzz verbylys- phenyl -
50 10 eafa%rmﬂap!tez ylsletuslrlssbalmﬂedd I sbrpia xanttrystabine formpr.g J&WP&: Aftd} solution
I S Corrpl eV, < SO. Vent anda was lngt € resl u ? % d %9 t O evapor at e and

. the resi dye.fy °“‘° ﬁﬁ“ﬁiﬁ rté‘lz'i‘u%%fﬁ‘sibﬁf‘ o a’“‘hfo‘ﬁ m‘:ﬁiomaarﬁi lized from
met hanol iwuiel #la vJ&r @lalf Ry |2- day€ad DRNOY na thyel -undeéni rfedueddi dazol - 1-
yl adét ani ldesure Thc residue is recrystallized from ttlwlamddnm@wmltm atﬂmetuabovelﬁ)r oc edur e, .
but st art¥n yﬁdh}_ B@%’Z rqu Gmdazol-z-ylmeth rbamat]: 'l)-S

C art. tQx:

' 02201 e AR 0 IR T S PSR am o or

'NN-di. pr 0F1)ﬁ'idazole5°l-(3 -acetoxypentyl)- -mtroumcl%zo”le NdnbT qlL@L4las roﬁy‘l))@-ﬂﬁ@-t am de there is
obt @ ned iNjidxkotk e piagd 0P -lE(a'F @ORProtyRys-nitrcimidazole, there is obtained the 2

s ] dazol- -ylmethyl -~ carbamate, 1-(2°-
&E'It\i])é: rrgtqqr : P‘E‘fim dd% xba@ t :E'E‘:ﬁjﬂly} Ocarbamate, 13" - hydroxy-

dxz 1-(3’-hydroxypentyl)-5-nitro-
I m dazol -jkiddboh Qarba(ﬁ{ate and  1-(3’-hydroxypropyl)-S-nitroimidazol-2-ylmethyl
N, N24i pr oqa;bhméle, aad bﬁrrmydsmxgmmt tiydtox’g_aaik"yl)ﬁlﬁrﬁxrdhd&bm-ylﬁletwl -carbam- 25

acet am deate analogs thereof. . 1,153, 347
EXANVPLE 2@ In accordance thh the above procedure but using the propionoxy, butyroxy or i ]
e

5. Car bam)sy roxg ang ?ﬁ{ of ny o {%6 lat[ﬁ'e enti ;I 1- lzdroxg!k l-u-:)i;re lmli?e(:lize:: A

_m xt30r e Odre dthaizkd Ghe (o&e oﬂamg &Jalkadoy xyanq*zrrsanufandzamn-z-ﬂhnythﬁ&abmr tribe, 15 g.
(0.5 nol edtes and 1-hydroxyalkyl Saiteriraidarelt 2ok carbrehat60 i . of di et hyl‘sul f oxi de is

__heated in a seal ed tube. 5 Qve rg*ght at 110- 150[err] C The

, di et hyl sul f oxi'de 1827 IR sqﬁﬁﬂtgﬁ 2yyhggth};j eAuqad 5.

pressure; arg.stglqo.1 akiey brel-R2oxebrasInbhue mﬂhzwahﬁﬁocmmheexmssawtded with - '
chl @6of orlmIOCr hré l ,2-ethylenedithighdndrdyy @aseoue Rydragent ch|l0$ldd pased tlarmh ¢lencen®? at ed. The

‘residue i “H‘?“s “‘P‘Fguérthh Fcea lggleol is removed by g‘g s ¥9etut i on s char ged
- on a CO' er E%i fa %U&gm:%‘}éi ﬁ?b? oranon , evapor ation
of the sotlmuantedydee Sssuc [ty OYiQx y1Ipt- ydhyrEr Mdrﬁhialaﬁﬂzdﬁll&hyi sHitr@cetonitrile. 10

‘A sdPut i omidatolel T8¢2dr piolaf Gg;ﬁ&iohfcﬁ ) 1?5)&11 of drmethyl SCulfOX]dc an treate% with 40

2- hydr PIFY Mot 5%6 ol20° 24 hours. Exc ril“e in 25 m .
if

of ‘dry pyﬁfﬁ% Lﬁ.t%i I, Ez’; Jo'iié‘?ﬁ’“,ﬁ A or TR of  pheny!

chl or of or@eddove Snss pyrafa hydd. ke Qaetdt@rbnmastw@e IiS dissbvé €d for 3-4

hourds at m@dm acetate, thorou@bnpmmrh evaandlncdsa opaed| vith tdgy hmi@etn 2004#1 . of

e R R I e o

separ at edan )treitécf Witi12.08; (0.08 mole) of phenyl chloroformate at ice-bath temperature
15 50 - After 4 houtbat 300h gmpmfturi, thy mixomets ryrcerfratad ta leliEBSdalk@I up?- y| ARt -hyl

phenyl caitlyofeat euglized grithesgdium blcarbmatelaﬁd Byragied ingf et 2 Ot i s ‘added 50 cc.

of - chl or ngmfwghﬁ hgy ,g,%;k olu ﬁﬁ Cgr;tt;?:lean- Ellélim l- a The sol ution

i s al | owegudiRidaiod AYinfMar (5@ Y B R
evap?ér at erihutdmrrﬁtroylaessm) e 38%¢€i fdwemus mh@ﬁbw\r\m the u@trbermxmi; rechystalli zed

fro the res, sapyeymed ‘ﬁ» {r g.pa@-bath for one hour with 100 ml. 1 n aqueous
I o

2 car bam P f@rr ga} s 20

| n accor degiGe ﬁrtﬁi 1#2atioR? #tbm _
3-( %0- ni t r oi T\?eadﬁﬁf) wrt]: aqueous sodrum bi ﬁu’t@nﬂlﬁwﬁdtb’yl éxEradtion pﬂrtﬁ&&\ybf 60

5-ni tr oi nicchate ed remerh laéétgrh‘remrvrddethetfmreb?e i s obtained {, is

. ange wit re, 1but yl)-5-

E%Bgf‘éy lzgé gn azoﬁ}ﬁ % ox&éﬁylﬁmrgg? zole,l 13- roﬁgt%?g-n!ﬁmmﬁﬁag 3, and

1- (2' - N- Mor phol i noet hyl ) - 5- ni tr oi mi dazol - 2-yl met hyl car bamat e

25 A mxture of 21.4 g. (0.1 nole) of

1-(2' - N-m)rphollnoethyl) 5-nitroi mdazole, 15 g. (0.5 nole) of
‘par af or mal dehyde .and 150 nml.. of dinethylsulfoxide is heated in a

-sealed _tube overnight at 110-150[err] C The dinethyl-sul foxide is _renoved
: conpletely at reduced pressure and the resrdue S dlssolved |n

. T Y ) o Y



phenyl chloroformate is slowy added. The reaction m xture is stirred for

3-4 hours at roomtenperature and is poured into about 200 m . of
water. The m xture is — _cooled overnight and the precipitate of
1- (2' - N- nor phol i noet hyl ) 5-ni troi M dazdl - 2- yl met hyl phenyl
carbonate is separated by filtration. 40 - 0.05 nol es of %k
. 1-(2' - N-nor phol i noet hyl ) - 5-ni troi m dazol - 2-yl met hyl phenyl car- 40
bomate is dissolved slowy in 50 m. of liquid ammonia. After solution is
conpl ete, . the 26 ammni ais perrritteﬂatm evaporate and the resi due
. washed with eThans and Tecrystal from trnan el cr
EGTN ool o e e Y
I'n accordance wit hi- ampia Btk tzeyr 3 Bointate]1 01137 -balobutyl)- ~5-nitroimid-

1-(2' -N-pyrrolidi mzel-z-ylmethyn&rbamate, and lﬁ’hydp):mﬂ)-ﬁ—nitmmtdn(ﬂi-aﬂbﬂlcéwl carbamate.
1-(2' - N-pi pe§d| noet hyl )-5-nitroim dazolﬁ’e 1 52 - NN- di et hyl - '

am noet hyl ) nit I’Qi m daZO| Kithoxyethyl 1;'01 1daz 1-2-ylmethyl carbamate
1- (2" -NN-di et hyl am nQetiiydd 3%9 ({x yiﬁoﬁ%gfol (Q,-eotixdﬂzethyl)YS-mtrorrﬁﬁ!ﬁ@l@ Bfg (0.5
1- (2' - N-nor phol i noedld) f):arﬁermahet@demndazm E of dilahsuifexidalid lehuabil alsedcd ratle-

. .pyrrolidinoethyl)- @ﬂfnlglttr@lﬂr‘?-d BIC. Zh |dmm5m1fo@a¢ fsaxeraqved completely at reduced -

1 an the 1due is . d1 e r t lor " 10 .
1- (2" - N-plperPdlnogfm t PR ¥ ‘?dgtrfgﬂ’% o ‘g{gt@ﬂ‘g anit e,
1- (2' - N, N-di net hyl AfTRORMAN & ﬁ:’e i Toh & I AL atoamima. Erurica i ethy f acetate WidTEt Ny
‘carbamate or 1- (&apofdhbrdmfehdq;otvamy&meuuy'Lc)ho@emym-mym b5 niiedzbiy.|

car bamat e. A solutlon of 1.99 g. (0.01 mole) of 1- (2’-ethoxyethyl) -2~ @m@lgemtro-

' f
1- (2 -Ethylt HFOGt Zg‘ggt{t“l efélo Fd“%d(’%lsrﬁg reaction gﬁums § rrreg)za}'ﬁlﬁlg)eo 55 1

A mxture of 1.08 more Btk feure d is poured into about 200 ml. of water. The mixture
1-(2' -ethyl thioethy kc)olc5oﬂl‘riighﬂdtrfcﬂtﬁhaﬁ&|ip&ate f B(2"-ethbdgethyl)-5-nitroimiglazol-2yihtdhylnol €)
of par af or nal gehydé!elah@rbénandlssem‘ratc&lrrérﬂth gibrs ul f oxi de | s heat ed in a

,-

jﬂ

nh

seal ed tube drerni gty ity mg;é g A e A e
conpl etel y at is permhs t@Sﬁ, i Gath %&aﬂaqﬁﬂ% § Secebtiden Sl N
wat er and extract efethind! o De@b:tFethyl)-5-nitroimidA 26 2-§ e BHIQ x@ixﬁatdext ract is

dried and co {}?ent rat dd. acc?ﬁtdslcc agh tha@bavs podredere)| bueelarting witthi(2"-6Gthoxyethylpket at e,
and the sol utfon |‘§“‘E‘ é‘z‘ﬁﬁg g}x °I§g[ti‘ﬁ3r ﬁftm Qii? l@rtb% ¥ _ﬁzﬁgﬁggtlfwl 25
' 60 Q,Q &a ROEEE Pen 0o, ?5 >

acetate le, lace
1-(2' -ethyl thioet h)ﬂ ])-(-Zchii'tb(ﬁ HYWs Moty Haz e,nt #eOfs obtamed the |d3Iir;1 aﬁf&l&ﬁtg lp(gc’e :
1,153, 347 methoxyethyl)- S-n1trozm1dazol—z,-ylmethyl carbamate, 1A%-propoyethpl)-S-himoinidf 246
‘ng. (0.001 m;f)e) 0320112 g:l thyét f;{_xqﬁq, O’GQ hggrqﬂ xnaégqqu}yl?cthyl carba'nate:

ni troi m dazole, 68 mtdeé?- J ba1 te, CBEE mrdgﬁ -2 ?‘J
(0.0012 nol e) carbam#¥é, ahd |15(k ﬂo@ﬂk:ﬁﬁ) 5-Ritrd le-Rfimdthyl - HibhRL0 0 ane is
rcfluxed overnight. The solvent is concentr at ed to a srrall vol une,
alittle hex_a?ﬁe added, and %Fr rh h@tm!?ésﬁ) : rem)ved bgs
filtration. The 1-(2 £ gkl ‘Wﬁz S ﬂ"t’t&‘tﬁi‘?ﬁiﬁlm@? E&p N eLhy
5 car bamat grdfdrmil@afdé s 150 € fd'ixﬁHiHyﬁuleka WriRar&y in baBer L er .

~In accordance w t hnighnet H0e\80°pC.Clle diimashylstilfvkids isartrhdvRcondpletely at reduced pres-
1- (3 -ethyl t %opr 0%1‘;} nd the res1due is ltepl ol ¥ gt eextracted ' with chloroform. The
t

S L t y 40
1-(4' -ethyl t hr obut mgi'étiﬁffh‘cﬂ 'éﬁ‘i“ Tl o { Ee R e and
ni troi m dazol e, 1- (vi’poraﬂﬁrpﬁyt th 2'1h ’EijnﬁEtlgﬁf— W®imidazol-1-ylacetate.

-1-(2' - phenyl t hi oet hyl -scﬁutmn tof 001 ix@le of ethyli M}d&xwhoﬂ!yaﬂdmoxmdazol-l-ylacetate in

: od ap0° 1 013 mpk) ofcph idr -
ol 2 TPeneY i oo i 5 ‘*’t@% ey e s i Tor Eot Tt o Yl
Oe. qem Qig water. The mixture is cooled over-
1- (3' -ethyl t hi oprog )am5 tﬂé pﬁit&i%l 2 hEH% Mhonyloxymﬂthyl-S-mtrmmxdazol 1-
N et hyl car banat e, ylﬂsetetd. mmﬂb%—l-ltda? Gblsisqphr)aeediby‘ﬂltra"tmn m dazol - 2-yl neth
ethy

2—phenoxycarbonyloxymcthyl S-nitroimidazol-1-ylacetate is dis-

N-net hyl car b%ﬂ.‘ oy N 50
1- (2'- met hyl t |oeti§ . sk ﬁ% % gﬂg @g furi ml%rg g@mm, :
|t@?1 ca’EHai Yalce

0

1-(2" - pr O:raef YGRSl tate,
N- met hyl car bamat e, Iii-a(cﬁx'daqoh@hly the Iabcﬂe pﬂ:&dure but startmg w1th methyl 5-nitroimidazol- -
ethyl)-5-nit I’ i mi dbércct ro}/ i) v1trg;1mdqrf£lglh§1}e|tzg?_q;gm éa-nitgmdazol— -yl acetate,
-1% . [opion

1-(2' - benzyl t | oet itroimidazol-1-yl propmna(:ggjor butyl 5-};11trom'xlidmaln@jil if';]{ld:u'oprom'}ate, ?pm
N-met hyl car barmt €. ethyl 5-n1trorm1dazo] I ‘acetate, there is obtained the corresponding methylERAAMPLE
31 - caibarto@loxfrbckhy uirﬁmi@#k@-ﬂbyla):et:ﬁe,npfopyll 2 @ddadytodyryekiyRs-ny |
. N- et hyI carb %Hat mtrormldazol- -yl acetpte,rﬁbr;@ luz-ear@fnoﬁowgct lS(r@rmgazzfjlall-ﬂ ) acethte,

1- (2' - et hyl s®Pf i nyf BE mftopaney ’%”F AR VAS g proponaeOmg Ty 2 ianmiexy| e) 6%t

- rbamaqyl thyl-3
par af.or mal dehyde afig progidnate, r ﬁi}l fna e{b ec; na%T, St fi'!g 53:;6
seal ed ‘tube overnight at 120[ err] C. The | rret hyl sul f oxi de | s r enoved

.conpl etely at . reduced pressure, and the residue is dissolved in

‘water and extracted with chloroform The chloroform extract is

' dried and concentr.ated. The residue is dissolved in ethyl.

'acetate and the solutlon |s charged on a colunn of aluntna Elution with

. ~ - . Y o o L,




I n accordance with the above procedure, but starting with

1- (3" -ethylsul finyl- propyl)-5-nitroi m dazol e,

1- (4' -ethyl sul finyl butyl)-5- n|tr0|mdazole 1-(2' - rrethyl 35
sul finyl et hyl)-5-nitroimdazol e, o _
1-(2' -propyl sulfinyl ethyl)-5-nitroim dazol e, - 1- (2 phenyl 35
sul finyl et hyl )-5-nitroim dazol e, 1@53‘5547 27

L dazal a. J'r\ nJ ace. of

1- (’2 -ucllLylawrlnyrc{uyn; S——- -2 6165 ot - g e
1- (2 -ethyl sul fi nyI e% (r%bz 5- ni tr@m@éﬁol e there are obt ai ned '

1-(3' - ethyl supfinyl g oo oy oy aipoitironi ok Lgpsriemtiseql - 2 yI et hyl
= y -d f
N- et hyl caph &et fo li;nz: ﬁfﬂ sﬂﬂ iSsbl P@Hﬁw eﬁ:thgn;a;u;gturalt‘egl with _
ni trobfm dazstou? anenid dtyd° (L\E aEted | LAbDDAHefted at 60° C, for 2 hours. The = 5

1-(2'.- met h ‘g P fpigy ee [§9ticynirBiedh juadepirediid pddsure and thazoide reptysiadt hy |
N- met hyl caf, ‘quéff'b?f ac‘(‘?‘ t‘bV‘G‘Byzl Sthenevipyyresthyl f-pitgimidaral-ghssfamideo| - 2- yl-

B¢hrd: Jf%ﬁd?%imc Mo BRERure, b h' any, of the alkyl
I (2 Wphengiatriorig et st RSt oS TSN B Vi
met hyl car bBivEews eraeiply,- (hete- e ngbpdinsd| 1—can§ah'e!lbkyin)thﬁ—SFlmtdhﬁldmldaﬁ-O| -2-yl met hyI. :
N- et hyl - acetamide or 2- W@W@ethy -5-nitroimidazol- l-ylpropxonamlde : =
"EXAVPLE 32 45

1- (2" Et hyl sul f om,cqzecmd,aoyﬁxyerhm sthiﬁaz,eh %Wéawna& net hyl car bamat e
45 A migkungiok f.4 mevleodt 14208 dgxyeihil)-H0 egle, Gfg. (0.015 mole) 15

1-(2' - et hy é%ﬂ%— g%f g }1% rﬁlr t’fr‘B % QFide is heated in a scaleg t@egzecrc-l( 0.015 nol e) :of
e si . '

(

. par af or mal €ind g S, f E % t ina &
seal ed tubgl:?@M&irﬁlegh& at dr]eé fjé)rfo ceferate alﬁi charc gﬁl‘ 01 e;ll‘f;,cls renoved

conpl % el yacgtate, and the solutingsichect r eetuhef alanﬂiﬂa tHIlﬁroii e&h etuﬁ atefatedi SS@bved in.

wat er and %?V‘?%’é’ﬂﬂ\ﬁf tthe gotersr H¢ldsr (2" Hpdroxyethyl)- Zﬁvérosmedrybi-mrrm ext ract is.

dri ed and COnge t o ; ,
acet at e, azﬂjmfgif;lg%%;ﬁﬁiq?gﬁéé%w H’éa&y% hflhy mxyme 3 f;ﬁm‘%z% El uti on Wit h | o

et hy|25ac et aided. Thc 'reactron ;amchreeuapiﬁwfor Gn-40ffoufsha@ 160 téﬂiBératWeQ

1-(2' - et hyP Eﬂd Sf t'zrr Bhevintiturepls cRiragied with ethyl acetattmahehanol
A i xt ur e 2 1e Vre:s spdr . ltcrlglf and the solvent removed under reduced
rpai OX

1-(2' -et % e ey iy TS “ﬁjg‘;ﬁ'g‘meWW&m 68 my.
(0. 002 rrorire)llqmﬂ ametoiiy | The sxmmyﬂﬂataaoweartd eﬂaﬁ&atérgnd e re '
55 - - lized, firom, qthyi hyraamo ryéeld h(ZZ@rMnoylmiyethxlBS-nitrmmidamx-ye tple i s refI ux ed
overni ght. CARRIEIP- is concentrated to a small volune, a | |tt|, e
" hexane added, and the material thgi, separates i's renoved by

filtration. The m( Dxe&x@lthgéhﬁmbyﬂd&ij\y&ﬂ@l-h)ﬂt&mrﬁdaﬂélllfyﬁbdﬁxﬂ&z0| 2-yl methyl N

[7®)

nmet hyYcar ba (&1 mvlz)exﬂ I\dehal -Smixdimidezobi-yadeanlie)] 15and smt er . 60 -
(5% d EJ’EE P ge‘li ¢ dirfeth oSyl \hr:arqdl;? o
1-(3' -et h t 344 e@ 'Bbé!ssure, and the rcsrduc i®dissolved in water aﬁg Q%egt% ﬁteh chiproform. dazol e,

1-(4' - et hyrlsud:hiomﬁgthlbdﬂr Jis- rief | ahd QénddndRZD| ®e resid issdWeh Y fhyl

sul féﬂw et 3¢ pty,_ gxdnf,hg Isqdptmz dazreed on 2 column of alumina. Elution. with ethyl 40
1-(2' - pr Op&; td%t E M?a& | t)f the ﬁql‘fcptoyrﬁlp%alzl\b-préthyl-zih)(i@kymethyl—S-mtro-
phenyl sul fonyd 2l en)f gfbplnm Q@w Qlel"ﬂﬁ- . droxymethyl-s-mtronmxdazo .

1- (2 sbenzy?lacdtafnﬁdh)ﬁheﬁ by PYriin® sTRiIGRZ0 1C and 1.85 g..(0.012 mod;fo '
1, 1545347 °f phenvl chlorpfarmg teaeelowb @drgdz Thetrhytioauhni:mftyis efinudl fbr 3=4ai t r ogs7i dazol e,

t h ere ar e ang§turceatnp \ﬁ poure: mto about 200 ml. of water. The mixture is

sul f onyl prlgmy 0)_2 ih lr the dr'tz,: frat 1leﬁi‘gt Ny F‘“h}@ﬁbé‘i”f‘&‘r‘%%yﬂ)rfm e,
" 1- (4 - et hyl s2lof @ny&f 1-(\I’ N’-drethylcdﬁ&&h}i}h}wt@iﬂ-ﬁrft&lh@aﬂﬁlﬁ’he@rﬂy bﬂﬁ}lhyl '

N- et yl Caﬁa@a"!‘?ﬁ—‘t'e d15‘°1 Ilaulﬂ famnwinetdif;& )olttion is complete, the 50
nitr OI m d Wl?e lﬁ@ﬂ; ?ﬂ? washed with ethanol and recrystal-
1-(2' -pr op)y §?I ¥"~‘ SrE-garbagioyloxym ethylSitreimidszaied-hy |

N- et hyl car bamaécarplanlc @ith the RBVY lfokddfne btk Sthd®d Witk NN b sdqgL! - 2-YI -
5 - 55 rmhieq‘o {+ylaqekappesie. WNedimiy byl ingroduii dhzol- l—élac;.tamlde or N, Ifgi‘lpropyl- 55

migde, nihete qis e rdned | N; 1 b - o
:Il\-l- ( 2t hb leniy F@ﬁﬁé rﬁlgflw ace%\mx Ad F% m-dunetl%'ll-Z-gr?%%gmgh;ﬁmﬁﬁg- EXAMPLE 33
met ny C%Q Placetamide, or N,N-di rop -2-carbamoylox m thyl-S-nitroimidazol-1-yl- :
1- (1' - Mot hydanBde i 101 M 0az0l < By Gy X i A sol ution

of 0.01 nole of ‘1-nethyl-2-(1'- hydroxyethyl) 5- mtrormdazole in 25

10 m. of dry pyridine is stirred at O[err] C and 1.85 g. (0.012
mol e) of phenyl chloroformate is slowy added. The reaction
m xture is-stirred for 3-4 hours at roomtenperature and is poured-

‘into about 200 m . of water. The m xture is cool ed overnight and.the

precipitate of 1-(1' -nethyl-5"-nitroi mdazol-2'-yl) ethyl phenyl carbonate
i's separated 15 -by filtration.
- 15. A solution of 0.005 nole of -
- 1- (1 rret hyI - n| t r0| m dazol 2 yI )et hyI phenyl car- ' “’*" bonate in 10" .

o ) T Y 1



A solution of 0.005 nole of 2-(1'-nethyl-5"-nitroimdazol-2'-yl)ethyl
phenyl carbonate in 10 m. of chloroformis cooled in an ice-bath,
and is saturated with dry 30 ,amopia. It is allowed to stand for 5 B

days at 5[err] C 2-(1'-Methyl- 5' i troim dazol - 30

2' -yl Yethyl carbamate is obta| ned as a crystalline preci pltate m p.
165-166[ err] C  EXAMPLE ;q/
3-t1' -Methyl -5 -nitroi m dazol -2' -yl ) prop-2-en-1-yl carbamate

solution of 0. m nol e of 1,153,347

1- et hyl - (T—ﬁmmw- |tr0| maazme 35 T 2’5 m——of

D...

dry pyridine is stirred at ,Q., G 1_‘9’_“ o214 mpl.e).of phenyl chloro-
35 fornat e A mixelrON 1Y 25 qci,}lifé%ﬁes-ﬁ?ﬁeaﬁ i1 ﬁteﬁoﬁirﬁi 5 egr Tor
3-4 hours at_roomf paraformaldchpctenpﬂrmmle ofildiihethglsydfoxidee @ HetbdD uab)Q;leed ek m . of

water. The n?xt ur‘é’cmghfcﬁsgll%d-lméﬁ -The dlmethylsulfqmdghﬁt remppgd thm)leeqiseeq pduced e of5

13- (1" - net hyI 5 yesidyie i Fl)s v loroform. The
Catbonats |3, seputiuepeF el TR B e i s o0
nol e of 3-(1'-metévypordtion i the @dl\?’fhtdﬁﬂ@ E—derdjt dﬂfyﬂp-nﬁ’mﬁﬂdaiol-ylylacetomtnle 40
phenyl carbdfate in &@Olwﬁon 06t1 821l @r%fmﬂq?mf Q-hmmlveethxlﬁ-narpxmxdagolkiastldrweto-and i18

saturated with pitrile in 25 W dlac is|sfirrgdcat Qf OWQd 85 - %Ahgmkbqf Rl]enalay sat 5

¢hloraf rmatc I The reaction mixtyr it
C. 3-(1'-Methyl - Sempirdthrd Qo Bkd into about 200 1. GENAED! B dé anmat e
i's obtained as a ﬁigly&ﬁ'ﬁthb Ipﬂag’flﬁeeﬁfll%iyilﬁhﬁﬂ)out ylm-tﬂ‘t)rox ixﬁ&oﬂ- ﬁmﬁhyl ph:::nyleca oné
EXAMPLE 36 15 . ate is separated by filtration. 15
1- Met hyl - 5-ni tr oj iy f cyﬁgﬁ lryl- njtxa} c};z A2 ryhagthy enyl carbonate dlssolvedz
(0.01 ol e) of 1-3 fﬁwﬁ‘o’%m“ ﬂ”

- ot e %? Wg 9% %;a '
di ssol ved in 20 ndvapoekedCidl a}pnalaor;ﬁtaa du as asﬂedéf 6:3: pegta MM Ne i n

20 m . 20 omethﬂnblowofldd rircmsbaradl]bexjneehyl i-mumnﬁchquewatewnmlemder a dry 20

i ce-col d finger. ‘Il'pr ¥ b‘he above |PS°c fer bus grafiigg with ﬁtﬁﬁr@mlﬂﬂﬁ@tﬂslo-l vent i s
evapor at ed and ”.ép l:%%ﬂ‘ﬁ e I%f) e % Q%P A cg);o- iciilt.:)lmml%othere i1s obtained )3-(4i;t er

The solid product is renbve trat i ot ecr est allization from water
yi-el ds o 1-net hyI 5-nit r0| m dazmx.smylzyret hyI N- net hyl car bamate; m p.
99-101[err] %& '(2 'N oqntdh?ot-helnatbmlv@rbpmaeedur e, but2s
usi ng et hyl am ne, ﬁlem"lec)agfdll( S @gﬁlﬁﬂﬁ%‘g%mlﬁ‘eﬁ ”‘y:‘l am e
and n-hexyl am ne seanedpdu&c exra gh "&tﬂ%ﬁb €€ TheBisheth oy R & DRoved comphckefjl -
amnes directly ratrbdacedtmasmret el §elrisduaiidiv@tved th Shérond earbied Sih ummsn t her e -
are . 55 ¥ fgr blzﬁff f%m ﬁﬁ?gxoﬁ dgjech f‘gti gqnmndagbl";h@l rysidurit uty#o:vetg

N-et hyl car bamate, clﬂ]a 0 w

N- n- pr opy! car barsg J}Eﬁ%hy gfanl t?fothernsoclivfftlito’fwlCg1 an’f/ = yl Fhito-
[err]-butyl cgrbanat e& solmm‘ebﬂ’lg/#ct— £-(0w1t rnelemfda(zoN-onrQHohdaiah;m)yﬂ-mtroxmxdazol 2-

”‘4

N-[err]-pentyl car & mi- of dry pyridine ripstingd a60°NC1 andj IS gaf0l12 z;o}fh ofiret h?F
N-[err]-hexy car h or ormate is slowly added. The reaction mixture is stirred for 3—4 hours
1. 153. 347 temperature and is poured into about 20 1. -of water. The mixture is

, ) cooled overnight and. the precipitate of 1- gZ’—\I— olinocthyl)-3-njtroimjdazol-2-
EXAMPLE 37 ylmethyl phenyl carbonate is separated 8y ffdtidy.] - 5- ni t r oi'm dazol- ? yl net hyl

N, N- di et hyI arb rrat0e05 moles of 1(2'-N-m°rpholmoethy1¥5@ltlglmldyfzoldfyhm Iphemylnar-l s ad@led

to a solution of S l y _ammonia. After soluuon is co
5 bt O, GV AR FE R syidealEi o
5 i m dazol ecadsmatescri bed i n Exanp . The terrperat ure

reaction mfure L g S*CCO rlance Wlth the above procedttra lub@mtmﬁﬁtbm MGpyifdlidingd xt urd@

is stirred with c %‘ﬂ}f ﬁe Hgf‘ : 1et B d‘swgbﬂunder
‘reduced pressur e. plakd0 ¥in _ idazt %hﬁ Oor & added
to the residue. Tﬂy&olﬁhd‘oythyl)ai;ﬁtra aioay@rmethsl S@ﬂﬁﬁn&é e -(a aﬁ‘duﬂﬂd& Qss | ayer

extracted wPh  nhitroimidazol-2-yimethyl t oaepa@@@, (H(2'-Nod¥ ct'muhnéanorioetbylh hltxamrﬁtaaﬂ-e The
ethyl acetate extjggff ¥l 5 cabamate o o d-(& HN-diethylaminogthy])-5-nitreipigdaest-2ylmdthylo

~dryness.. On addition of 10 m. of -et. hylga68t 86 e to the residue, 1- 10
met hyl - 5- ni t r oi ni dazol +-2-Fthyrideyyl) BlnhbothigRbln ek AREBy 1L eddeddar] | | ZES and is
recovered A mixture b§/1ﬂ$ lgt (0005 amole} of Y{(2/-ethFthdedyyl)-S-nitpimi@iolddser r] 5€.

‘Recrystalli zati orf e?% gk;g and 5 ml. of dimethylsulfoxidexis (heagedyin el dS
!
substantial | y puries dgﬁ ﬁ% fﬁﬁgﬁ? at zgg%%e ?fémc, ulfoxide is removed completely at In

uter and extracted. with ¢ loroform

accordance with the c&bﬁi&ﬁm[ﬁhﬁt@f:&dﬁudlﬁd ab&kodd&trﬁ‘t&i trkbahA Y cﬂ@olv i enll OPY /| -

15 - am néland vdttﬁhentythamlmen is gharpddanpen cofumd jofratuhiyd. Edtive with &byl @ceifee - 60

" obt ai ned 1- et hy| 28 devapfgtlon of the solvent yields 152}¢thylthip yﬁgzlyﬁmmtw tnyb-

NN- di et hyl car bame P82 1 _ et hyl - 5-ni troi m dazol - 2- yI -

et hyl N, N-di -[err]-propyl carbamat e and .1- net hyl - 5-ni troi m dazol - 2 yl met hyl

NN- di - _ phenyl car bamat e.
'EXAMPLE 38 20 . 1- Met hyl - 5- ni t roim dazol - 2-yl net hyl
“4- nor phol i necar boxyl at e : 20 A col d solution

of the chI oroformate ester of 1- met hyI 2 hydroxymet hyI 5-nitro-

o p— A oA ~



with 100 mM. of water and then evaporated to dryness. The resulting residue
I s dissol ved in a mnimmvolume of benzene. The benzene
solution is concentrated to a volume . 30 of about 20 M. An
equal volume of diethyl ether is:added to the benzene. 1-Methyl- 30
5snitﬁoinidazol-2-y|nethy| 4- mor phol i necar boxyl ate precipitates. There
obt ai ned - -7.3 g. of crude product which i's recrystalliz
theee ti mes from benzene to gi V153,347 _substantiall? pure

mater i al; - MaPmid 0B85l A3 BE.Mb.061 mole) of 1-(27-ethylthioethyl-2-hydrodyPhe®GOr dance wi th the
above pr daeduﬂaeole lB@ngS(O&I]IZ ¢le)WE inbehyl Ydokyahated] hridei20 PigPE@001Diniode) 35 . .
N- et hy| -op irjsthylaming &, 20amid oft h3-eimethxiiabannis refiuxed picarightoFheselyephid| i ne, there are

: ) trated to a small volume, a httl ad e ep
obt ned @ e > etg It §ﬁ -S-m roxmldazoi-sﬁ:@n%z%FN?nae }Iert hyg

Lol ol Y R L

azol-2-yl rretmydcoraanad Wi ihel hmsaroaamg bar eartmg wnh 1-(3’-ethylthiopropyl)-
1- et hy| -Snitrdithiderole; daz(&)'l-etlﬁltlybhmybﬁ 1tr idazolk,  1-(2-methylthioethyl)-5-

~ Nt 1 5- idazole -(2'-phenylth10ethy1)—5-mtro- '
nEt h lh :\141 ;ﬁ? F:ﬁb% - og ; ep of 1-(2’-ethylthicethyl)- =~ 10
y t' thyﬁﬁ E’}L - -mtrmmldazol-z-ylmethyl

phOl | neC&Q’ @ate, 1- (4’-ethylth tyl)-S-n1tro:m1dazol-2—ylmethyl N-methylcarbam-
EXAVPLE 38, . 1 (2’-methylth1oethyl) 5-nitroimidazole-2-ylmethyl N—methylcarbamatd,o 1-(2’-

-1 Vet hy| ARRC m*dazol ghyle
%dyséﬁ%{%ﬁd_ g %—y fﬁr; Y aé‘gfeer GRS ©
1 rrethyl r oxymnet - - tro- - i mi dazole is prepared as -

in Exanple 1 usrn - 11. 0 g. of Emmtﬁml- hydrox meth | -
5- n|tr0|md zb{% E‘“FBUI H{ODB fpzela- hi or oet hyl am ne.

ey
e ek e DL SRR R
evapor at Qégeegld& % g& él@ Cf!%geth 1 xnde%;?removed completely df essure. 100 m .
wat er andeds@a p?dssureo ndethh;ckxdxadedmbl&dan @aatlohd Gxtaoted wéth cidedfdme. The

et hyl - aceg%}chlgﬁé gﬁggc ing @;bepna;nfda ‘1%5 ﬂrel&{?mdrs epjied iesthlact ed with tvvo
20025” ; nt ICQCﬁé: nyletiyl ?’}1 ejjikl-- yl agset at e

‘and eva or ion of  the :
extract s natangt0MDI ned and ev pora ryness. n

addi ti on of Aeﬂhh;ulre A6 adge(0i0ol nbie) dfas(lzddﬂmsulﬁnym{yl)wm&nmiizbm-m dazol - 2-
50 yimethanall 68Nm2 ' (0.00AR olokefinydthyhistszanete andc2) smga[q Qozkswle) of

triethylamine in 20 ‘ml.. of 1.2-d eflyxe .
50 3. conc rﬁrazd to amsm “h!ﬁ Hants ll&i@ ;ggh%c;gnly@s{]ﬁd%dﬁ %ﬂgp 'anur €, sout

starting a r&t{oh. r}?he 1-(2’-ethylsulﬁnylethyl)-S-mtroumdazol-2—yl— , _
2, 2, 2-t r inhethiyDNafdHyjchrathafecis redryfchlliddd Grerh \thivuiie RE alcoholGlid @iexpr Opy| am ne and :

3 br onopyl - Ilr)l accordance Wlth the abovamqulurei hutgltm dwthl%(i:’htgbléﬁmhyl am ne, t her e
-3 -1 Z0 nitrommidazoie 1-(2'-meth \¢
ar e 3pbt almﬁfﬁiﬁy - .3% mmeazo %u%ﬂez.% _5-njtrojmidazole, g et -*’Wl

(\

ub

:Nz_b onpg Bole i 213 i any bRyl N2, 2 2 -
_ t rof flemﬂ@esmhw@r@nbaﬂ&ﬁ:ﬁdazak,mhy re5nmmﬁdaoruq3'dagz&hﬁx@r-yl met hyl
N 2' - f | urog-Hypitwaridaah- ylracf_f,hyl N-methylcarbamate, l(at-eby]sulﬁnylbutyl)-s-

1- ”Q& hyl E- —Y?m Z[ﬁ]ﬂ—met vlcarb ma %12?1‘ > @%&}E J?;Et:fé azo _%fﬁt e gnd

et hyl -Rthyl ’\T-methylcarbamate, -(z ethyl N-
N- 3' - br omHyRAYiees hit nﬁ(ﬁbenzylsulﬁnylethyl) 5-n1tro1m1dazol—2-y1methyl N-methyl- .
- EXAMPLE 4@rbamate. 1 Met hyl - 5-nitroi m dazol - 2-yl met hyl

N-h)4§iroxyrreth ure of 2.0 % (0.01

o ER AR S iy Zrév%&rr:y aﬁaﬁrﬁ;:;?;a@m

0.6 g. (02 (@ole)mokf op@zrrﬂfnarama{yde ahyrsum&nddugm&a&yl sul foxide is
heat ed atln a Sealed tube Overmght at 1299 @htr lmﬁhylaummiesminedd tamipdetdlyoat 24 hour S. '
EV""Q@V at | oro tract %Fﬁli?ieé%‘ lésnve %ﬂfe ;xtracted with chloroforml due whi ch

' SSC)la J%QC lunoﬁ) ¥ﬂ ilﬁr{uﬁ%frg é?u i sf#k%]ym@hﬁe' on Of S :

- and evaporatlon of the solvent ylelds 1-(2’-cthylsulfohyléthyl)- ﬂ-r?rmmldazol-z-yl- m-. of water
and st andnetigndl.or 24 hours, a-crystalline precipitate is obtained which is

sepgg at ed, by Tirss doiame B0 1rarlr=>éa%1-x%aﬁawhs%mgr3 RSt qn i Zrzra et hyg acet at e
to yre oﬂnefl%ohmme in tn?f)’df g')&ﬁ;fhé ﬁ?ﬁsﬁ?ﬂ%ﬁ}ﬁﬂ The scﬁljz:? -
- N hydr OX ymaih&y aﬁe’ﬂl’tba@fﬁilﬁvolumc, a little hexane added, and the matenal that separates

EXAMPLE 44 rémoved by- ﬁltrd.thEThw l{&thltulfmymh&ua-imltroﬁmgdzdstﬂt-ﬂll‘ydthyl N-

N2 2", gl e b(%j o v &yl 2o

(0 69'1 ”‘}Jr ’%‘éﬁ"“ imi zol? %h ﬁf lgjb iawoiﬂ‘}?@r r§¥ﬁ e i s%i ssol ved

- sulfonfa&thy}-5-ni@th lmdia Ne1-@NpkopyIsaifonilethydDs -Ritroieni ole .01 nol es) of "
1 met hy| -pheniyiyelioapterhyl)-5-nitroimidazola®dn yl-GZSme}ﬂsumantﬂﬂEBhﬂoimi‘da ) ml.. of dioxane
is added. The mixture is left to stand for 48 hours at 15[err] C
The solution is concentrated to 25 m. and the crystalline 10 resi due
renmoved by filtration. The residue is recrystallized fromethyl acetate to
yield 10 "~ 1-met hyl -5-nitroi mdazol - 2-yl net hyl

N2, 2,2 -trichloro-1'-hydroxyet hyl carbamate. _ _ o
EXAIVPLE 42 : 1- Vet hyI 5 nrtror m dazol - 2-yl net hyl

~1 M T Al



I m dazol -2-ylmethyl N-(2',2",2" -trichloro- 1'-hydroxyethoxy)carbamate. 20
In accordance with the above procedure, but starting with bromal hydrate or

20 _ trifluoroacetal dehyde hydrate, in pI ace of chloral hydrate, o
there!i s "obtained 1-nethyl- 5-ni troi m dazol - 2-yl nethyl ' o A

C N-(2' ¥2',2' -tribromp-1'-hydroxyet hbxy)cirbamate or 1- -

- methyl - 5 ni troi m dazol - 2-yl net hyl ' _ o éﬁ
N-¢2',2,2 -trifluoro-1'-hydroxyet hoxy)carbamate. S
EXA_IyPLE 43 25 : 1- Met hyl - 5 ni t roi m dazol - 2-yl net hyl
N- 2" - hydroxy eth¥ carbanmate 1,153,347 1.22 g. of

t hanol t | |
el i S R T e

"The m xt urbetyi)é-lertolmndedl-z-ﬂmetﬁyl Mm&n)ad’admmite,t he{Z’emlhmﬁlfdn etsyl)t j-me, the
solid products g;‘;fm;?ig{ﬁ g ﬁ er*ggerb?w;g n}ﬁé@@@p?}w awlcihzla%opqzmz@om
ethyl acet at & gr V%§e 1 K } appl-2-yl-

N-2' - hydr oxyet hyl. Néfelhﬁl@ﬁaﬂif:m p. ' @ Tenzryls 1 Hﬂ‘rgg‘o tmethyl

In accordance with the above Eir ocedure EMmsBﬁrtr ng with 3-propanol am ne -
and 4pbut anol ami ne <t 5" itrogmi ?it:?l' brihybcartiameree are obtai ned o

1-met hyl - 5-ni troi rﬂld&@ y(;?sze 12 stlgred qgildﬁ?lﬁgf 851?_1:51 oyry %@%yﬁmr%bﬁm €

and 1-net hyl - 5- ni tig: gb\ﬂ&q Iture N3 stirred for 3—4 hours at room temperature
4' - hydr oxybut yl cardpdnspeered i8% about 200 ml. of water. The mixture is cooled overnight and the

EXAVPLE 44 rgrccxpuate of 1-(1’-methy1 5'-n1troxm1dazol-2’-yl) ethyl phe13w5carbonate Is separated. -
1- Met hyl - 5- ni'tr oi ’J}? lle MEh gL hylicar b 3\
m xture aof 1.15 Ghon e ofo;lm ne ob])f réadﬂct%:élﬁ ?ﬁx‘l)@qgvéf iviﬁ'ﬁihf} I N

hydr oxymet hyl car bamadoeia. H :omloged of stppd tfad Sldne stle @1|1Q1'ar&¢tnblanﬁiuaﬁhdaiol- of

et hanol is 2"-3D iethylearberpass mi-my RS 5a-t-16ﬂ‘o§m8toemeir @t sryetallinef presipitate. -
evaporation, s2phe residue is dissolved i 50 m. of chloroform and
the chloroform solution vvasilgdlw&hg,psi_q,h%‘hﬁ,&zggdS,Mmyl carbafhGte

bi car bonat e sol uti on A %Ihmxcbﬂ @OUI0MGEIE BT 1-Ethylt2r-6ftroxadthyBrs-ikkorhidgoR e Rs $di um
“sulfate, is rrt—’d)aton" end 183“ l5e(0r0&2 mdigkeofi phenyk chiorefbradatei zed
fromethyl agetat é: gléw Iﬁ eqinto © mn{ture is"stirred for 314 _8? dﬁ‘ﬁ‘? emp

t hyl
ot f water, The xxture i tﬁ? 25
N- et hoxynet hyl ca rt}a&m e of z(1'-merhy1-5'-mtmfJ R d 610 -y rbﬁ)ﬁ%:' rti ed
procedure, but usrhygﬁlumnprr opanol, “[err]-butanol "and n- pentanol in

pl ace of et hanol t hek eolnfon be@@ﬂSnmdlelofn%ﬂh thE-Shmttmmldncdi-aZﬂ)eh@l- yhenyit hy|

".45 Nsgr op e mﬁ(’ f"’ ‘E (yw yptedw hyI
N- but oxynet hyI car T_ﬂ)ﬂéy?%:ls)ﬁ{lowe pgi% at[f :ﬂgj gé g%’ l?‘l‘%‘g’fﬁ'ret hyf°

N- pent oxymet hyl car bamat’e.

- EXAMPLE 45 | I-SEMNtPLE)35rn dazol - 2 yI et hyl

‘N 2' - et hoxyet hyI car ba‘,‘rrsrar0 . Me‘hyl‘ol‘n‘"°m;‘lei‘;§ 1)13“(’i ?Je'ﬁlz g}?t of

- Yo 2ol ~ntroim. a .

2 et noxyec s nos b on G il L B e ST s o
. (4 b1 i Ur

chl oro- f ormperafine andl ix pepreal mts «beurt 120 ohl. foby watfr. [Thel mmaadk coaltd tvee end of

this time, the sol‘ﬁ@.ﬂt the precipitate ApBhkS e‘ﬂt‘?‘@‘déﬁ"%é’é)BmP'?ﬁ&lﬂ’ewCﬂﬂe i s

C 3 aratcd b 5 ranon

slurried wthowater gk ieOBRUS 17 methyl-57-n tro@xfréa%l-zf SJ IS 40

‘recrystallized frqm:rothammrltewaoaﬂ of ehl@bfureh id cddRd Mydn-i&e-tath|: Jna t 55 .

yl met hyI N-2' - et h(jk)g %@J%&pbﬁhﬁd@o stand for 5 days at 5° C. 3- (1’-Methyl-i'-mtro:mldazol-: '

55 - o ~aehbkd bimate 'ﬁébtabeéxféaﬁlryse‘@mreélpl%mmEtlzz%ilﬁ@ with,
3-‘et hoxypr opygs am ne, - 4- et hoxybukyharg - 5- et hoxypent yl anmi ne andys

6- et hoxyhexyl ami ne, in pl a(l-Meﬂfyl—Qnﬁ{)ihmﬂﬁbl-Z-ylmethyl N-nkiyid8amae, there are -
“obt'ai ned 1-net hyl - 5- &i7{ BeiPPd mek) °f21'y¢thlé't5 i'Oerda@bl-Ze;thhobw -phenyl carbonate is

propyl car banat e, 'ﬂﬁﬁﬁ&fﬂm QI%;%hc!ied at room mperature %nder a ?r%l 1?ce(ifcorlndetffilg*l’aerrnu"I‘?h:l rfl?:tﬁ,rle

N-4" - et hoxybyp yl cad RMXRYS .7 Hours. The solvent is evaporated and the residue slurried with 15 ml. . 50
1, 153, 347 of water. The solid product is removed by filtration. rystallization from water yields
met hyl -5-nitroim daz@llyl-z-nydomda -IZ-ylmﬁiyL thmbyypeermayel ogr. berile Gand
1-met hyl -5-nitro- - butlﬁmiﬁ;"erdﬁgg ng dhe gingesthy, ; e%\PFQ%lP ‘Fmt e.
.EXANPLE 46 s5 liquid amines directly th@pﬁ?%’f gntn Qghﬁ y mt t are 55
N- 2! - oxopr opyI car lvasaméd 15methyl- 5-n1tr01mxda§-(ﬂl-2@rl-ﬁr€t Wt NQithyRArb GBlnitro-

1- net hyl - 5-ni troi nmdazzbz-ylzn Yh’éf i) #0pxd¢4tb@nu¢, ol- mﬁhﬂ-S-lﬁtrmmldazol-Z-yl-lnrttl'@DNCH of

t et rahydr of uran (a‘r’fj 2_’; roqida %2’4 ﬂ’é‘éyloN'I‘?eWFaeba@ﬁtetqnﬂelt‘hyl
amine. To this solUtPo 'mm” exbc %1 e of ami noacetone
hydrochloride in . 100 n1. of drytetrahydrofuran After stirring for
4 -hours at 15[err] C.,-the triethyl ~am ne hydrochloride is renoved -
by filtration andthefrltrate is concentrated under 10 reduced - '
~pressure. The residue is recrystal lized fromethyl acetate-benzene to yield
I- 10 - met:hyl - 5- ni troi m dazol - 2-yl methyl N-2'-oxopropyl car barrate

- In accordance wrth the above procedure but startr ng wrth :

L ~ - 1 o

.



car bamat e. EXAMPLE 47

N- (1- Met hyl - 5-ni troi m dazol - 2-yl met hoxycar bonyl) gl yci ne 20 To a
col d tetrahydrofuran sol ution (1ﬂn a4 ) of 1- n‘ethy| 5-nitroi m dazol - 2- y|

20 - met'hyl. chl orof or rrate (prepared as described in Exanple 1 from
3.12 g. of 1-nethyl- - 2-hydroxynethyl -5-nitroi m dazole) is ad

1.50 g. (0.02 noleé) of glycine. Triethyl- . amne (1.0 9., 0.0 | e)
i s> added and the mi xture sti rrehl5ﬁéﬁ7 24 hours _with cooling jmi%: ~an

i cesbath. It is then evapor ateg,,us :Bd reduced pressure to a gummy residue. :
e

This 25 - resi gdNRhlSs- Maaxhﬂdzom-yrhl MN-digéthpaibenste t he water is renoved
and about 108 griof dlmethylamzié is added to a(}bluectnhgfl l-aetexlétm!rfmid@el'%o the remaining

reS| Wg@‘ ;fb%‘ﬁé}%ﬁ @f‘-‘é 611“1 Li's’é’%‘zéj&h'hyd:g:gﬂ % ’%tifﬂ i zatkon of
% 5 Yéapdisted tohi chi's
Ll

separ at e \fnutrtrmteu grtssu BYGIRb difestetc amaddedy| acet ate.
\ I n accor dameeesnwet The dvizyl adatatceayprxe)ecgdue@andbhﬁtaqmwltwmtrme@rwﬁger r]-al ani ne,
[er r% al &np @@D myportions of il "étaé? “"éh B L OERad #di n pyace of
al & ne, g ?dét éry gj?l et etate t the Tesi ue,
gty % stalhzes and is recovered
5-nitr 0' Za@grr 0 @f Re@ry lﬁ,ﬂﬂtdﬁﬁrom a benzene-hexane

N- ( 1 met hl)iktﬂﬁ-yhldﬁ SlﬁStMIdBWLﬂﬁieyibl-mp 92—94° Cet hoxycar bonyl )-[err]-al anine,
;Methyl Ig.a ‘Ldet9¢ Etl"taa% Phoze plossimoly s %gmq qlepropyl-
metny. Il"IP m

1 and
rret e g‘ﬁz‘(?k g T J 'ﬁ obutyrr c acid.
Imet idaz
£NN di-n- %meylcarbamatei LEH& yi- hﬁﬂofxﬂi&h&pz 25 dEIE hyI
N-car bet mhmnﬁbzimtecar amat e : 13.8 g. (0 05 nol e)

met hyl - 5- n|t 0| nm dazal - rbonate is _ |
di’ sé?)l ved in ] Qdoso ethyléiil_?i ’qda YIE@‘Q“Q%E@'F %@‘,‘m |¥chine et hyI ester. To
this sol leldazolc is prepartd® g 10 -h oxprhdugl-ny| am ne. Aft er
st andi ng- S-fitroid#iade) B th?st sokﬁon there is ad«ﬁd etysﬁthuitirmtg 15 gosfcentrat ed under

redu‘tc.;ed pn@s@btree'“zﬂ' mtnppxe@tidr?eﬁes ffrsmdl°s@od0v1éﬂ G. n'l'ht:()“mﬂ'ﬁn migg PS ace @t e and the
- 1
SOl 1 on l?h uce "Ch;l}z\éégﬂ F 1€ gl; Pre&]e 1due CX racte VH %‘l II §g?%i
under recbﬁ%d bl & ety iRk "E3k GG ok o et hyl

-ac et at e/ etuhletrootxm of water and th¢h &lagbratedt® hydss- 5‘hﬂie§uﬂtmg msﬂ'&ziﬂﬂtssﬂveﬁl met hyI
gébet Ho>ey el wamgeorfnhttecne The benzene solution] iy cepeentrpieh e volmeh t heg, above
pro

-Methy 0
b T T

[err]- aI asibsti@tialfy Ptk méderial; m.p. 1es1-em°o n place of glycine et
ar e gbt ai nedn Ecqmeladqy withs thajabave procedare,dut gartmga,@th pyrrohdme yipmggqq, |

Carbober SRR xglﬁéryr‘%f e

"N-1-car bQﬂ&EyﬂlWBbtperazmecarboxylﬁt &romndazol Z—ylmcthyl-4-thxamor-
1- net hyl -fholimietartokykitaz ol - 2- yl met hyl N- 1-car bopent oxyet hyl car ba

E?(XI\%LEEZSW S q'—l&lg l?qulnggnzn%dazg— -ﬁﬁé -2’—ch?roet Ica argacl)t?:(yEt hyl Carb t €.

A cold sol £ the chlorof of Lmethyl-2-hyd hyPEnitro-
1 ety | -tk i e ol S OSSet o B s s gyt
13. 8 59 -‘(@ltr@ﬁudzrmlee oojfls sﬁlum;tlh ydded 144 grublzrrrhlda@hbﬂmﬂneyﬂ‘heemhsnkc phegﬁll car bonat e

ester t here

i s s Sl g@x gﬂg(bqur agct M E1PU et %rr%ryrfq %ﬁ ycine
: 0 d
am de. TOEtr yﬁ'ur t L:\n Y,:‘(-I)giparated and the \éﬁ%@ycifixfﬁc:e& re%‘ﬁ
triethyl apbrivgs ofAftﬁﬁlﬁce&Eea ¢ Bfylf aea"tatﬁémtaau b2, co;atmeﬁa[nererabo ed 8D - t he P
sol yti on drgnesofmeadditat e ctthyder:etuteechmltedmpdtes $umredhyl-SFhigoimglszolige i s _di ssol ved

in elhyl yisehyl N-2"-chlorog mate g ter r|e nd the $blvent
renoved u;pgg ° oy ?f.v i léqfﬁﬁ) dv&,ﬁi‘%fgﬁ’&o f; dhy?ﬂgé,rlyst allized from
ethyl ac et:ateetxeprkte lof Q@hio@hylhmbse|TBibR ke Sbrafie rlehefﬂyﬂﬁ-Zﬂmmtdazol—Z— 2-yl met hy|

N- car banoytineristl tlarmbtarmltebamate, 1-methyl-5-nitraifnidazog- éﬂm&mbH—Wt% t he above

procadur e”rlﬂ ‘te‘ i ‘d&F Yh‘lft r% Birarbam- [ o531 - al ani ne
ani de, i) E]j @ ﬁ’ %ﬁﬁ! ﬁ‘éngﬁ ORIPRYICY] t"é"t‘%%ﬁeltmﬂ‘é‘ft‘ﬁyr 5-ni troi i d-
60 . me ¥ba et hyl car bamate and

1- net hyl - 5- n|_t roi m dazol | - EXAMPLE 40 met hyl N-2-car bam)yl et hyl car bamat e.

34 A -Methylz- O-mtrmmz azol- Z-ylmr:thyll N-hydrpx mate 60
1 =0 3 '

EXAVBLE 5¢ ’“o’é“liﬁ, °§ of gj‘;i&!aifé ir"&?ﬁiﬁ%%ﬁt ﬁg*"

N-car bam)Y(ﬁ) hH a yd foRRPaY §€Evaporatton of the solv eQa wis 05 nol e) of

1- net hyl - - fesihiet wiodhnis dﬁsxumvled 2n Bl mie oh gimehipléomydnaide tm:mathe atidition of 5 di ssolved'in

100 m . ethanol containing 0.05 nole of (N-ethylglycine) amde. To 5

this solution is added 10 g. (0.05 nole) of triethylamne. After standing

for 24 hours at 5 15[err] C., the solution is concentrated under
reduced pressure. The residue is dissolved: - . .in ethyl acetate, washed
-wi.t.h.water, dried and the solvent renpved under reduced .pressure.

The residue is recrystallized fromethyl acetate/ether to yield 1-methyl-



ni troi m dazol - 2-yl net hyl N-car banoyl nmet hyl - N- et hyl car bamate. 10 In
accordance with the above procedure, but starting with (N-propyl glycine)
10— amide, (N-n-butyl glyci ne) am de (N-phenyl glycine) amde, or. .
- (N-benzyl glycine), in pl ace’of (N-ethylglycine) amde,. there is
- obt ai fied" 1- net hyl - 5- ni troi m dazol - 2-yl - net hyl

N- car banoyl net hyl - N- pr opyl car bamat e, 1-net hyl -5-nitroi m dazol - 2-yl net hylétlu
N- tar banoyl net hyl -N- n- but yl car bamat e, 1- net hyl - 5-ni troi m dazol - 2-yl nmet'hyl
N U5 car barmyl met hyl - N- phenyl car banat e or _

‘1- net hyl - 5- ni_?oi_mi dazol - 2-yl net hyl N chB:347 15

anoyl met hyl - N-benzy| £ aHLRAMRE nding for 24 hours, a crystalline precipitate is obtained which is

‘EXAMPLE 51 scparated by filtrarid, MRtdHed, - dnd NedrysQUBIAIRER lethdt YdelRI @ Yield 1-
N-f or myl oxynet hyl mathidrritroimidazol-2-ylmethyl N-hyﬂrqwrxdlhytcerbmateZ 3 g. (0.01 nole) of
1- met hyl - 5-ni ttoi m dazol - 2-yl net hyl droxy ~ nmet hyl carbamat e and

- 90% formc scid (ﬂ-@lefﬁ‘yl-—ﬁ-mtr@mﬂ%f fglmgt!ﬂyl % §§Aq[' H&l‘iopo- %drgxyethylcarlﬁgtate
hours. After evapor ati7of (6.011GHo)e) 668 24 Merich ol M ledrbxgethlistifahsislis WsdoRedSiat ur at ed

agueous s &8 iminpihdigard endat eolmsvhunlf | I mrfeloxf mloleseroed-meTlhyeZ-prdyduet is
1- et hyl - 5- ni tr oi Y AdHemidazole in 200 %%m Wg{w Nﬁfi@ﬁﬂ? edx tap gi’rat e.
EXAVMPLE 52 2fp residue removed by ﬁliat%e[ (;f? ét;ﬁlg WT yxeld 10

N- acet oxynet hyI Call-haﬂiﬁt.‘ﬁ‘mtrmm1dazol-2-y1mcthﬁ5N-2’ 27, 2'-tr1chlrro-1’-h§sl;l
. 1-met hyl - 5-ni troi m dazol - 2-yl net hyl N hydr oxyrret hyI car barrate | s

-di ssolved in 25 m. di ne, an S, cet chl oride

i ntroduced drop- Rheg%\?d"gté‘“?’ﬁ?z@d ¥ ??llg‘et i i?;gg 2S(S’I“‘tlﬁf"oln YEPEPORBY i nut es’
stirring, thy sol utimik&reabtl DYEE ton1 mole) of 1&&@%@-@&0&552%!11 }lmghylfﬁr 4 15
hours. The sol venhydrca:quemuaxted&l e(o 0Tleshule)echlgpal @x8rate eand B0® BOof anhydfodsi due i s

‘extracted with et ““%eg fo atpjeflyx Watsehou“dr'lt"hedeamdmtme,s@!event 30
anchﬁ

renoved under redf o 1 "%‘ﬁ @E@L‘g ’gltd“'rs;( ) ?{ﬁ;‘ 1 7eh¥--BiFPacet one
or ethyl 20  acefma Etstin % Qo Wyaakd Byl 20
N- acet oxymet hyl catrlﬂaoraatcealdehyde hydratc, in plucd 6f AR hyligdts Chertd fs lBbthibed RReNR-

procedure, but st é‘l" a\?ﬂl'tz ﬂg Hwﬁzﬁ’ ZHilypei b hydroxyethoxy)chrbamatey |or c it or i de,

val eryl chtoride, mf) azplpf-Yimethil, N-{21y2"gf-Sifigorael -hydgpypthoxiiepmisie ¢ her e

35 . is obtained 1- rret hyI 5-ni troi m@@agak42- yl nmet hyl

N- pr opi’ onoxy?ﬁet hyI car bahMT:ﬁyl—SJmtroxmld%I-Z-ylmethyl N-2’-hydroxy ethylcarbamate 25

met hyl - 5-ni troi m 91%115 mtr lgsllﬁy‘ﬂmitwl h gy |2 caluidemneft 893 g.-of 1-

. - OnALe

. 1-met hyl - 5- ni tro- e , gla;ﬁj‘;urs "\ Ff?{ I‘i‘ifndN-fv’ﬁIl@rka frechlp f° rigé‘?rat e or
1-met hyl - 5-ni troi ltr tllon Recrystallizatigh Uf >7g1i Xs- h ama-te
"EXAMPLE 53 4% lmxdazol 2-ylmeth‘§z} Me2” hy: ro@ctmlicxrﬁunmt:dazp)llsﬁ-)dsm

N-carb army| oxynet h¥| Bacty ‘%%l‘.t the above procedi@e, but starting with 3-p®p@5[ammcllt esl of

1- et hyl - 5-ni tr oi 51““’ E “1"#' e itpignidazol- - -

di ssol ved in 25 nyp %5,%9&& ag,xz'fr ﬁlcat mg]te %rmee&wgl?fg?} r'%ylé{ﬁth?’lc% sal t

“bath while - nol e of gaseous car bamoyl chl ori de I's introduced

into the stiPred sol ut|o Thersatmm%n is allowed to stand at 25

C. for 24 hours imethyl Abethoxymethydcasharmay ct. ract ed
eneu i "ot e T A B R R
water, dried andstmmemngmatae mRedpeysir Aftcia\fap&ﬂlo rzﬁmeeitl yfs dﬁ&%&lhﬁ
acetone yielfts 50 E;) ﬂig%-c Th—:ai ?thtf eriowfogjazxplfuu@L twith_dilute lfsochum 40
N- car banoy!| OXerEtE@ﬁ' chloroform soulon|, t "Wi";i afpe i
procedure, but stgg ,bmiljayul_ %1 he rejgduﬁ eectr ) lluem:f:m dits acet?t?ﬁ%éf hli'm‘?h’gfl net hyI

N-2' - hydr oxyet hyl Carlnaat‘édrchpcelwm‘isthb)ab -pidcédufe] BaO@mg | r-propahdlBL-BithnoP nd

p-p

v

N-3' = hydr oxy [err Iﬁﬁw@ 1 plageiob athangl, thergrare obtained 1-methyl-5-nitroimidazol-2-ylmethyl - = 45
1- met hyl - 5-ni t r oi Ct e?gflm?f W r-me 11 -mtroxmlda:njl@Z-ylmcthyl N-butoxymethylcar- '
“hydr oxybut yl car banmat €, | A g imiarol eRkne e NP Sy REthADBITS | net hyI
- N-hydr oxy- : met hyl car. barrat e, t hmme 49bt ai ned :
1- met hyl - t roi-m d azoll &I'g 1d4ﬂol£2-ylmahybN—Z’&ethgxyethylcarbamate , ' ; 50
- anoyl| oxyet hy car bz?tfga trmmu]jlzoﬁig_ é“%j%’éla dr 0 rﬁe‘tﬁ fo a solution of .
folf. Sytfﬂ

- enyl onate in 0 ml. of chloro-
N- 3' - car banoyl oxy e mlxture is stirred Qrd of ‘this time, the so] utlo

" 1-methyl - 5-ni t r oi isiesdpamaied 2o Vify msttmrt\slmée xscarniaam}eﬂ @M%~ dn@the soR4t

car bamat e. after filtration, is recrystallized from ethanol-water to give 1-methyl-5-n1tr01m1dazol-2-

E5 55 ~ ylmethyl N-2’-cthoxyethylcarbamate EXAVPLE 54 ' 35
_accor ce Wi

1- Vet hyl - 5- i t r Of AThefokeik 3.21 em gﬁ 6&% 5?1 eo ng"f’ar bamat e

0.05 nol es of 1- nekytine Tt raGH rﬁb azdo & A da ta;é.r banat e

is di ssol rrepficahanEs, rl‘rmetltyf-s-prymrﬁﬂamzmndﬂiyhH-me»hbxybﬂylcasbaﬁmaJ gd in an

ice-salt bath while .055 60 -~ - nmole of dinethytcarbanoyl chloride is

introduced into the stirred sol ution. The sol ution 60 is all owed

to stand at 15 C -for 24 hours. It is then concentrated and the product
extract ed W|th et hyl acet ate The et'hyl acet ate sol utlon |s washed W|th

. o T 1 oy -, . o .



5 hydr oxynet hyl car bamate, there is obtained
1-met hyl -5-nitroi mdazol - 2-yl nethyl N 5

(2' - di met hyl car banoyl oxyet hyl ) car bamat e,

1- met hyl - 5-ni troi mi dazol - 2-yl met hyl N-(3' - : T .
di metshyl car banoyl oxy- n- propyl ) car bamat e or C A
1-net hyl -5-nitroi m dazol.-2-yl nethyl N - . _ ‘ 3
(4' -di et hyl car bam)yl oxy-n-butyl ygsydaamat e. 33

EXAMPEE=55"T 1= vrn'yr-S M tT Qi i daz 2 Tyt
N-\Z sul fo% E% rzb‘@ﬂ L, N-5"~ moxypentﬂ@%amate amijr 14 ethgll §T§ %ol e of
I’OI ZO

!

- 1-nmet hy | -5-n - -oxyhr%’fﬁrb mat?ag:nyl carbonate is dissolved
in et hanol ‘cont’ ai nm@ylm—ﬂﬁomhm-mihnzﬂlﬁm-moe&) y&udbirmmam de and 0. 05 nol e
triethyl- T({‘l’i sohar;n ;%0 OSAmplg,apf Bmemﬂérgngrémmdarzgl-lﬁémgtm eﬂomareon i 3
evapor at edm : ‘ s) at 8 ‘I lization of
S R R e AR
et hyl car baﬂi‘iﬁ@hydrochlorxde is removed| ¥y MERDH (13 Hltrit li ExOC edur e, but

usi ngi03- ameﬂmechp SOP Ttsubsrid@namedmalhzed frem ethﬂamtﬁh;nmdmtygeﬂuﬂ fonal® de and

5- am no- [ ePf &-2;050 |
et hylsulr[orgfaq’ m?m I?rff’- :%&@fﬁf‘ggdeﬁ?*ﬁmzﬁmf AdfEdfazol - 2-yl methyl

N3 - in placSéfl arHdRBARED thEve [ BRIMMELCHRE brling l-methyl-S-mtronmdazol—
1- met My| - 52-pimethyli N azabhitylRc aytbarmate hiyincthyS ditrognidazdi3-yl@ghyl N-(2’-oxo- 15
ani do-[err nﬁm glgrawr,tﬁaﬁdtfectthfraltrzm*@%Wryk@ﬂm Nr(®rope a’ariwleéwl}r net hyl
N-5' - sul fo : PeRLN gy bamat e.
EXAMPLE 56 - N-(1-Mdtigh Yhn@nﬂaidﬂlymeﬂﬁiﬁirbﬁyly glpmehyl

N-2' -ON N dT et hy ldswﬁ-a‘hsnmfmanieélﬂtoh luoamlbadfelt xeethyl-S-mtromudazol-Z-yl-O5 nmA% of

1- met hyI erBlP (Preza {le pist-metdol ved 25 in
‘et hanol co a de £ r'he 'éizﬁ 8‘“ £§n -ethyl ani de, and.
0.05 25 1ce-bath rmlnem&nr AlRHd? Gedu ?;ﬁé'csu is the solution

i s evapor ategidue ¥ rvathed a;ﬁthcm ml of water, \thiet Wateheit eafmocaumdsabbdnaom mist al 135zat i on of

1- et hy| 50ofngt Y(IGFeFﬁ _tozx regduc fJhe pthyl acetate addition causes- .
di et hyi suI % éﬁ?g‘ﬁaz"‘ﬁﬁ “;j;‘;‘;xyfﬁf‘”: ) et mlidhde with the
above pr oc Lurneacc éé&v A aloaie, B-3ine,  aci d

* di pr iyl amedm; ana ﬁm:ﬁtem;hiyla&u qu plﬁcte(bf Q!_?yblde dh ylbt&imdde-(l-mcthyl-_ 30

2- ani noet h{f "Ba qnipey Ne 11 efhlnS-nyzoim; thoxycarbonyly-sepfe o e :
* 1-met hyl - 5- n| ror M asznétlﬂmﬂl y %ﬁ ymw ’5"01 l(lﬂ'ﬂcraocfﬁiyl sul f onam de) - et hyl -
carbamate, 1- rret hyl - 5 nr tror m. dexambreds y| nmet hyI 25
N-2' PN, N dj e fi@ thde?)ﬂmethyl N-carbegsotryn
a

] le) of a7o Aqyimeghyl -
1- met hyl hanol ontamrr@ 5 mole of glycmﬁthygi'slpe?hlfy (ggght-on

am do) et hyg&aﬁ' é’tﬂ@l g. (0 05 mole) of triethylamine. After standing for 24 hours, at 15°
- 35 C. the solutien is concentrated under reduced pressure. ThtE%éﬁM?.hEdE%lved in

1- Met48y1 - Sethyil tacasiteriankh 2hs| sol2tiqn meshidy iittNater, i apt detdqurtnca«rttﬁtvmdat e 0
a
1 5a o) (P R P g 1) C 1o o
sol uti on In acc am.2 v? e FobbRk:E Yt &Q 13 A PopyP estdr /T Nyl phenyl
car bonat e giyirkQuty est@,fa-ﬂkﬂ xﬁr«ﬁbth;n&ter, a-aldnine rpem‘;liheexmnat,wmmm sthgtirred for 7
- hour s¥and, es% ltﬂ h’éﬂcfenhglminetdm% cstaibere @igeobtaized d-methyl-St@itroimidazol-2- pr odfct i s
erved by TR R - e -

nitroim da@t@}lca jﬂ bﬁ é'ro 200 @@Jm- hylcarbamate I'n

- accor danceandi ltrhetlhyme-nabw&zqmzqmﬁdm N:2-datbethGdyaliylidaibgmand. t h

2- am noet h 1-(2—-.‘11 O‘iycafbmyl)-a-a'ethl@h di ¢thipki> chigroinpidpzoltZate  of
s RS

[«8

es%apto [err]-propyl - am ne and 4 rrercapto [err] butyls%m ne, in
pI ace of 2-nmer cap !r}y t%

(E%- % m' 201- - parbamo {met] ylcar am
1-met hvl - 5-ni f3r80 nY Il)le) -35 m daz = v? pHenk) t%&t@?sr bamate and
45  didsolnaat fyloe Ernxﬂd:tﬁdhﬁll dmﬁiam@ .05 qr oreglytitk amide. To this solution '
N-4' - mer Captagdqd g >(q) %_mbla)ntﬁtteethvlamme After standing for 24 hours at 15° C.
EXANVPPE 5gthe solution 1sdconccntrated u(;ld \H'elsglren iThe gridyeds di g i |eHhxk hyl 55

with water, TU and the solveant re (-

N-2' -et hyl %‘CE@ 5&”33 Bl tfom ethyl acetate/ether toigrc u f]:ylr %ﬁﬁy 1e) of :
2- et hyl t hi memw,rarrbdmmﬁmaﬁﬂafb @ie. 15 C. to'a sol ution o . 2.77 g. of

1- net hyl - 5- nrllnrayv:omadazmth-fhea fnelto tegiire, euyﬂtmgarrtbermnme lamidd @ndl . of chl oro-
50 60 Bﬂa anifie rpRE A & 1glt“idr-rt rrerobrrmw!qg rmrfrgﬁ ‘evaptrated to
dryness. Tﬁ %A ertlonrbort, \?Wﬁ REmigstt-4Ye solid pr oduct

i s renoved tra{nf)(%ersh lCIa?recr ystalliza- tion from ethanol gives
1- net hyl - 5- nr t ror m dazol - 2-yl net hyl N-2'-ethylthioethyl - car banat e.
55 '+t accordance with the above procedure, but starting with

2-met hyl t hi oet hyl - 55 amne, 2-[err]-propylthioethylan ne,
.2-[err]-butylthioethylamne, or 2-benzylthioethylam ne, in place of

_2 ethylthloethyl am ne, there |s obtar ned 1 rrethyl 5 nrtrormdazol 2 yI

o, . - o o
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EXAMPLE 59 1- Met hyl - 5-ni troi m dazol - 2-yl net hyl

N-t hi oncar banoyl net hyl carbamate 13.8 g.., (0.05 nole) of

1- met hyl - 5-ni troi m dazol - 2-yl net hyl phenyl carbonate is di ssol ved
in 100 m . ethanol containing glycinethioamde (4.5 g., 0.05 nole) and 5.1
5 g. (0.05 nole) of triethylam ne. After standing for 24 hours,
15¢err] C the solutionis 5 concentrated under reduced pressure.
The residue-is di'ssolved in ethyl acetate, washed with water and

drigd. The sdftvent is removed under reddt347pressure and the residue

is recrystallized fromethyl acetate/ethghstsa vield

1- met hyl - 5-ni tr oi- m dadyt-2NythoimRitidyi2-yImethyl N-carbamoylmethyl N-ethylcarbamate '
N- t hi oncar banoyl net IM ear(wmble) of1 Bmethyl-5 -mtronnildazolazrﬂmctlisdmbe\ymrbwa%ehe above

procedure byt st§1 ;‘g‘ b sl wf ef{lvlglyw;e) ;ﬁdc
el ot e ST b i e e e
. 1 met hyl - 5- ni tr oin ethy1 acetate, | wikHd @-Zx solvent removcd under reduced

- t hi oncar banoy pesstry. ’Em tqadmtle rc@xys@hnétftvyi etEyl mfetategethar de yigld- 1-methyl-5-

2 yl methyl N-2' - pP )e -cthylcarbamate 1 0
EXAVPLE 60 Jo By ei"aa R e R, g
"N-(N -ethylthi ocgrahaép Y S I(Tlg ekt is . ogeﬁnfia 1-methyl-5 -mtr(zn};n 2,- g-, (0.05

nmol e) of 1-nethy hmﬁylnhtmxbamydmﬂgl—Nébrqpbrlmb :ﬁg gchyl-5-oigmingdazdl-8-yingthyl
L2

di ssol ved | 100 Npgarba C”O‘Wf"%ﬂ pypoimidazol-2-ylmethyl ~ N-
N- et hyl - gl y net F?.%V@( 'phe"’lcar ama:?%ﬁ Lme
ne

?‘Bﬂmidémhﬁr&‘@&ﬂ‘%‘ Y- (0. 0%

nole). of triethyla te?' stanél NoEfAREL e hours at 15[err] C
the solution is. concenl-i\/&tlnew-nindmﬂdaz@d@md:y dasyogymeihflarinesiedue is

di ssol ved 2 |nAé1! tgb%: g %@/ fomu héﬂleihvltSI'P ??on’ahwglggjhydq%% sol yent
i's removed Under “fefg% 1@? tion, 10, d 1duc 1s ti deg}t}?j I ed \M th
wat er and et hyl i€rbo 1Y lan ﬁﬁ’e‘i'ea ?he product is leﬁﬁ 1t1Lo§n1§’a ahorated
and the residue lymmylsN-airﬂmﬂa@detﬁﬂ@mmithyl acet at e/ et her to y| eld :
1- met hyl - 5- ni t r oi mi dazol rret k . EXAMPLE 52

N- (N - et hyl #hi ocar bg. Xx :E 'Pt d?ég"z‘ﬁlmethyl N‘?}f"m"NY_‘l‘l‘ethle‘ nl’f“%gc dance wi $h
the above proceddiivePil 259 %ﬂsm&a&lﬁﬂo@sf A SRRt faéﬂtﬂop-25
am de, N-n-butyl wit yes niet dmnecallhdxan Adeep 136 byl )tﬁ'hﬁgettﬂ’tl sammndis all@¥ed to

N- ben zyI gl yci nestandg 15° C. for 4thh‘I‘ a’Fﬁecﬁelvenp rxp Etngj@é upfler reduced pretshsure 1Thta 30_'
. s £xtra y fer, soivent
|N-mefjra].>2/1)|- g|2yy| 2_2: ngj?)&@l ¢r iﬂi %Fre due i ;Hgt }I 1f7e frcf;l)l;,llm'lcI on eér c‘;hyl
20l - 2- [ ate ,
1-nmethyl -5-nitro- In- accordanbd’nvﬂﬁzlm atheyﬂJrﬁd?.ﬂ §(|but starting with propionyl chloride,
N-(N -[err ] ut ylbtltwly Flﬁfaﬁﬁ Sryireblotidel yrchendoylrrbleride, ih-plast elﬂchipmdeothere

5. 35
i dazo PN e v et

o
1- et hyl - 5 nit rolmgl 01-2—ylmé ﬁZ\Q crogymethyiearbanate or 1-methyl-5-nitroimidazol-2-yl-
N-(N - benzyl t hi ommﬁ:amhmkmm)mmmﬁat e 30

'U

NN i e ﬂ&’ 6}%?'8 h i 5|2ng %?AEPWOL | ITEEhh b | 40 -
N- [ N - di met | (t hi o - Y e y— _-car amoyoxyme ylcarbamate . ’
car banat.e dxssoﬁr o in ;s Ffmg ¥ &6.% P]iazol 2 Ime hyl I\l c?‘?'clfcnx%r}r-%c:th lcarb: m aqueous

f or mal der yde (1. ©0.083 mpole3& gaseousi Sarl&dldﬂdchtoﬁdc’:hsSﬂirMﬁlteGI’imﬁ the? sﬁh'fg so(qu;Dl nol e)
of 1-nethyl :5-ni t'l‘rheﬁcrhttﬁaml f 15°§: for 24 hours. TG@rtbanmrsmranrdanm of
bWk

of et f ; e e Etg‘fl espat is thed with ice- ‘t§
i met hyl f or frami wate’ﬁ iﬁ€3 yi'f all Enegn esz g%ttg? a@%‘f"éry‘eldio(m )

g. ). The reacti OR_ & iBoitnRi
i'S added an[h hd:terdmce(twh erhs tabdve gebcatreadad sthrtifAlwith TuQethyd-S-nkhe

preci.pi tat e i s re'n!w yethyl N-Z’-hvd!P*ﬁewlmba@nte,ahmethﬁémlmm@bl -2rdmehyl t O y| el d
1- met hvl - tro pl;g te, meflgyl-S-nitroimidazol-2-ylmethyl ~ N-4’-
y ;ca t s are 0 0%’r\xlxeth -d-nitroimidazol-2-ylmethyl N-hydroxy-
d| nmet hyl (t hl ocar E.%w. as h | A<5-nitroimidazol- -2-ylmethyl N-2’-carb-
40 huﬁomgzeﬂfyﬁaaamrew 1tﬂ%tﬁyh1&na&amna7mqmﬁaﬂm EN-30trbasoflbxdy=n- Wi t h

S

di et hyI am ne, di p{oerlqra hap#tep’yll:methyl-S-mtronmmlﬂezhndﬁyl N-Wexasbhaoylongs-butyl- '
di phenyl am #e afftbama enzyl am ne, IJ10§‘4 di met hyl am ne, . tRere
are obtained, 1- Me{WtiyRs-Mitddifiaol-83HR, ifEthlkbaloyloxymethylycarb

[N -di et hyl (t hi ocar ijTgin les: oli:' l1-methvlg'--?utfol'iily ﬁh)zﬂﬂt— W;T-%omrgtzgﬁizbzrg:ﬁz is

1-nmet hyl -5-ni t rodmot!edzmIZSanydfmm |and Kpe Imkmdll& Odcdrx -aplicoisatl Katthiidle .085

car banoy! t hi%) mef"r‘i ¥ sa" %’°‘1 ¢ l° pc A fﬁrﬁg tio mth 'Nio_ '
e TR G T G R

1- met hyl - 5- ni t r Okdbeii@aed. RécrysealiBhchty | frod ethy! acetate or acetone jelds l-methyl- -nitro-"
[N - di phenyl (t hi ouidazhietrgiyethsh Ne(limsthpigihamoplpymetiylsacbamc.

1- net hyl - 5-nitroi m dazol - 2- . yl met hyl N |
[ N -di benzvl (t hiocar bam)yl t hi o) net hyl'] carbamat e. '
EXAMPLE 62 50 . 1- Met hyl - 5-ni troi m dazol - 2- yI met hyl

N—(2 am noethyl)carbamate _ : 50 ' 15. 59., (0. 02 rml e)

T e o ~ 12 1. ] I T - o
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EXAMPLE 63 1- Met hyl -5-ni troi mdazol -2-ylnmethyl N-(2'-N;
N- DiﬁthLL am noet hyl )carbamate —15.5 g. (0.02 nole) of

1-met hyl -5-ni troi m dazol - 2-nmet hyl phenyl carbonate is - di ssol ved in -
70 M ¥ of chI oroformand 2.68 g. (.023-noles) of 2-diethylamnoethyl- 5

‘amne is added. The m xture is heated under reflux for 5 hours, cool ed é(gd
altowed to 5 stand f org,15834yours. Chl oroform (170 m 33 is added

- the_mxtorg XTI TaCt Y W dL ur Jated_agueEous ROt assi um bi car bonate

sol ut | O?mldi,& met?tﬁr ‘#@-ﬁi g&t&ﬁ, bam te E-n%m‘:rltt)?ml-:zmi@- Aﬂzt ter. and the .
solvent \. X;%y-.lsﬁa carb. b{ii- .-nittdimidadel-20im Ldual  brown oi.l

is di ssmgdfed-mmtmm%gdte,ehhy;hackesfo memnﬂﬁlsalmanolatyhﬁeﬂ@B §-. of :
[ ebr] - thi'dymeethle@amate, @abfmwa@mab Idlethml-ﬁmummld??l-lz-m’g‘le}h Net hyl Sketone is .
y. e ey troimidazol- -yme y
o epar e o R g-”%mrp”ﬁj'fbamy o e O 2,
2] bennite
" added and tnllﬂle mxture II)ovved to cool The solutionis evaporated to

dr ess and Séth I ‘ket one - |s added. Afteé? standing at
: r] C. ﬁ 1%!1 !(51*1“1" “T ?Fﬁgm “1f°“§’g“dl°ethigo 'S‘ﬁ tion salt of
1 met hyl 'ol m 1 chn& ptm c§]: 8§T eéﬁino 15

et hy | ) Caih el A, 24rHo s atl @l&"é the Golution Ss E»&ét&ﬁ rituration with water -
causes the crvktaihacompﬂammyw-mhmmwezoab@merhw He)édulfommtdwt starti ng wth

3 65 et H‘}RV aﬁ'ete o ne and 2- d nz Iam noét hyl ani ne,
in pl acq no_ : Eﬁ f% )&% ¢ ing 'am“m'”t % At ai ned -
Oare thdnfE@ i '

fon
1 met hyleth eth Jétro ida §’m no- [err]
yl). &ﬂbm;&pr&mﬂtatbamﬁ h —m&hyﬁkﬂtﬁiﬁdaﬂdﬂ@lm& fasplfon-
“ﬂ Nl oy bero Sn G- S gApaSh WS monemide. 2
pentylcarbam te. EXAMPLE .64

- net Y | 1-Brelbb L5 et B0y AR Isf%dfe@mfadnh&)eﬁ,yrc&bmwﬂyl )carbamate

12. 0 g., (®s0dolsref &)meﬂ'fyl-imm'tnmjiol- metmwopmﬂaimbm%- | dissdidey | c bamate, 0.3
“g. 7o 0in ethanol contawwgél)%onolqoefr é@lrgo v ] ec:d slndbyl@nee d 0@@ 01 le) of

fror phOl m? us t'he C %gl' atlon@ 651 -enft(:';:m aZo. ‘grpg’lge %’gd at 100[ er r] C
in a seg{'eg,afa h oXhyK ora t he solvent

" under r edunedccmmes wie ,thetdbe;erﬁ&bcd.ue bhtSstadt @S\ﬁihVBdmindiktI@QumShm of nethyl ethyl
kefbne. agdd dqunrlmlde, @fanginodth sulfmﬁc foiak gt henmnu@netslrhtﬁmmhyls'afpmd in ¥ nl. of

be (3 n plac 1
rret hyl ég )FP }gget vl 11trol::m1ceia;]ol-- ﬁgﬁﬁﬂz po yls y?jgnamxd -?;Fh € Of. the

-[er r lqndngox ip nylsulfonamxde)-
rret hyl - 5d1ﬂtatrﬂiaﬁia‘m 6kaZ ethgt-3 1ffﬁhhfﬁol- ﬁﬂmmplmoiu(w _dijdnaRdulion- ) car barrat e. 30

| h %ccomddnb@ylvarhahalthe above & ocedure but starting with

N- et hyl pi per E‘F’;Fr hi am)rphol | né in pl ace of
or oho! | her o Rota oz el o RSB ARI D001 108 128 1
- of 1- methy b7 B-ohi kre@Is- ﬂﬁ&ﬁiidﬁﬁl’-}hﬁﬁhﬂ)ﬁheu D darboriiR{ik YO 1. eI N- _
1- 4 et tarm) crac lnatrm‘ce stirsadefo | holirs rand,ravi the ekalz off thi3- ythayerhchyolid

N (pyrr @foidﬁﬁt 1(;_5%;‘1\ A ‘Epgt tmn ecrystalli a)p HEpss ebangh gives 1-methyl-5-

t toethy)
1- met hy "I’ﬁaé&panea By hoead "ﬁe‘?‘ b slablbl; HAR T3 be b ropyL B DY) -
car barrata@me and 4- mercapto-r-butvlamm in place of 2-mercaptoethylamine, there are
- 3545 obtairied 1-methvl-5-nitroimidazal- 2—vlmethvl N-3’-mercapto-n-propsicaivRthdte Gind 45
1- Met hy F=msthyl-$-pigpipidazeratyimethy) Nedf-mgicapte-HhaHsremiBarmt e ~To a

solution of 1-nethyl-2-hydroxggRbilyds 5-nitroi m dazol e chl orofornate pre-

- pared as in BExangulves-hitointid®Bl-2imelhy0 N-Bethylthicethylcarbamate
1- rreth | - 2243 dr@@ﬁn&cﬂd’x i 25thplitcethylamideas elided 4015 °C. tbiaesnlendna:fadded 16. 3 g.
m

(0°%75 k sfr;ﬂﬁ 2 T&‘V’eCaEPP“aE lﬁ\nxl ofrcbloo- ses 3040
from 0[ Z(ggllum k'&" @cﬁe@ dd f ﬁ@ﬂg‘lﬁjﬁ%k%b &

ﬂgnﬁﬁ s,rs‘('F ®for 90 ninutes
Wi th co@bd Ngbnl e gives 1-methPS=i@diMidazol 2-Yitheth eN—?léﬂ@Hﬁ& h under reduced

pressureqrbamaa gurmy re5| due. This © .residue is was ed with 100 m . of
watkr | thgaI %fF""ic rfb‘ﬂ/é‘ifv‘a Fpe 36 ut 1 Wlﬂﬁ W"ih Z-methvlthlqsﬂw!et hyl55acetate is

added t@‘“*‘;ﬁ ﬁé “ TR e 51%& ! o t’B‘Bfn causes 45

crystal Heﬂ@tNOﬂ sy 'q&mnutxﬁeﬂivm eréithid -yvm%w Benyl  car bamat e.

The cr ysioaivlﬂuoetﬂ:ﬁcqrbamate 1-mkethyies -rieralid ol Z-ﬂmEtEﬁDNednhytv&hldethmat ion-and dried to
gi §% 12 c@bamate, p prethge-niugipidszpl2-yimethyl N-2’-bengplstipejhylcarbaniazeat i on fé0om net hyl ene

chloride ‘and then fromethyl acetate affords sub- stantially pure
1- met hyl - 5-ni troi m dazol - 2-yl met hyl N-phenyl carbamate; mp. 145.5-
148[err] C. 50 I n accordance with the above procedure, but
starting with [err]-fluoroaniline, [err]- 50 chl oroani li ne and

"p-nitroaniline, in place of aniline, there are obtained 1-nethyl -
- nitroimdazol-2-yl methyl N-[err]-fluorophenylcarbamate,
1- et hyI 5 n| t r0| m dazol 2-yl - _ met hyl N- p- chI orophenyl car banat e and

o ~ 1 a1 N1 [T e

nd



Is crystallized froma benzene-hexane m xture to give 3.7 g. of

1-methyl -5-nitroim - dazol - 2-yl met hyl N net hyl - N- phenyl car bamat e;
_mp. 93-95[err] C Recrystallization 38

1, 153, 347 from50 m. of a 1:1 benzene-hexane nixture affords = " -

substwantially pure material; mp. ©94.5-98[err] C I n

accordance with the above proceduPe but starti ng with _ J

n*prop2en1y|amne n- but - 2-en- 1-yl-am ne, n- but - 3-en-1-yl am’ne,

n-pent-2-en-1-yl amne and n-pent-3-en- 5 1-ylam ne, in place of

N- et hyl ani | i ne36 there are obtai ned 1- metl#y}34-nitroinm dazol-2- 5

ylmethyl N-(2-[err]-propenyl)carbamate, gz n@idwy -5-nitroi mdazol-2-yl rret hyl
N-(2-[err]- - but emyh)GatiBaaR iRl 2-Fimemji N§-thidncaibatnbphnethylkabaha? - y| net hyl
N- ( 3- n- but enyl ).car barms & g., 10.05 mole) of 1-mehyiyinitBionidzeled-vhinetby} phengl grhngtehsp

an inathicamide (4.5 g., 0.05 mole) and 5

_ N'(Z [err]- perlt eny E% W %Lf?g{ g.g gml” hougs, atg15° C. the s)oh..uon is 5

i m dazol - 2-yl et hylco e;}te xﬁ#zﬁf gl 5 rdu d1=solved in ethyl acetate, washed
EXAMPLE 67 with water and dried. The solvent is removed under reduced pkédsure and the residue :
1- Met hyl - 5- ni t r oi migdaezrgdialied/ frmtcfhyll acedate/tethmwrye:ﬂmytnethﬂéautbamd%zel-z-yhnethyl

2.0 g., (0. 01 Ie)N foncprbasmelpqthylaghimaicy md qg, ﬁ' J,; pSalbamate, 1. 3%
b

m . ﬁ?oaﬁé& }?tﬁh idleljl ;’5}‘? lé 31%‘@ -met? stdiket hy!
or t hof or mt e I s ReLoDRslmethyl N-17-fhiohi@bykalyRaibaid b mneth}'ll-”ﬂémediﬁﬂs;&l-
triethyl orthof or rratydmdtm Nm&darhhﬂldﬂﬂhﬂ@tbﬂmm 15 To the oily residue
are added 1006?m of chI or%%rgnnlj N ﬁy%gnﬁz\ é%{i’“ %&”@@\4

bi carbonate s utlon 2% th 2%3
: f - 1 «z =2-¢] td''1s"

10 m . of ' Wed 60 G ﬁgﬁlangv&ﬁtaﬁﬂ BY, Pé%d Rib#hide. To
Evaporati on of the thifikatiod @radied 5.1 g. (0. o&smblel;tdfmn'tttglam ‘\fter standmg for 24 hours

1- met-hyl - 5- ni t r oi madéi"oq:-tne— lumétlh ncq»utr@edw %'aeaifb%l jfus is dissclved

In accordance®hith ;Ere@@yl 6L & I]’;‘,E‘er ok 5 '\é\fef ¥, E-.E e »
- orthoformate, 20 . exurdef ks é@aﬂaﬁ@@)ﬁhd SHel QI}éEEVE‘QMc rﬂro a&fa’kb &g and
triphenyl or t hof or natmethyl-5-nindoiatdzol-2-ylmettD N- (N'-ethylthﬁrbtmuymteﬂn ll)caxrbarimef ormate,

there are obtained 1-jAegdegfians wtltthmhwmife#mzb}bfﬁﬁ & it (B{‘"'Pr°pyl'g]3l’f“1‘eg‘;‘;: 5
et hoxyie nyl Bhecar R Y

it eon s By

N- n- pr opoxy- imidi%o hé;lthlocarbamowmethyl)carbamate, 1-methyl- S-mtro-
1- et hyl - 5- ni t r oi Miglidai-2- my'tlhﬂEI\h'Nf-n-b ﬁy dneylyiemylRydbaieee, 1-methyl-5-nitro-
carbamat e, and_1- nemnidydol-Syimethyl G- ‘erbpayfthiocasph ylcarbamate or I-methyl-S-mtro-
N-phenyl oxymele‘ﬂyl eri@idazoh2rigetyl N-%’-benaylthmcar amoylme hyl)carbamate, _ 30

EXAVPLE 68 25

'1-Methyl -5-nitroim daz;ﬁémyzs.)ﬂmammydl-zl\mﬁ@yeth'mmmtomﬂamﬁ%maﬂdﬂ@nat e
A m xture of 2.56 g. 0 01 rml e) of 1- rreth dam@Be nj t r oi m dazol - yI rrethyl N-

et hoxynet hyl enecar ba §“ *d% ?_m 'X{y 37° ‘q? ﬁ%%’y ﬁ 1’95 m
of 1,2- » é’%f‘ﬁ%,‘i‘f i nii5] (3 e ,::P RSE 3 i & °Fbo§§'”l“ﬁazg, tfie

addi tion of 3. 44 g (1 Qr)Qﬁ‘h@Qeacnon mlﬁmleeg stifed [f&m] h(ﬁ:ﬁ|dﬂﬂﬂe$JJ|Wml(m at) ¢
‘results in the sepaadatdl od tlmfmixt\se glirreh-an @dldzr@n@sQJhOﬁJGn pre@gitate is removedshy| t of

1- net hyl - 5- ni t 1 oi m({?‘&?%o heg rih | WEY‘E o 1‘§“qu %‘E‘Hﬁﬂ%ﬁé‘)‘\?’éﬂﬁ&ﬁﬁt e.

| accordance Wi th YR, O BIAERIGLR plillucLarkhngunibiyidiipabubam.ne.
- di - _ but Y| sadie) @ n-Blicyldirige] dlﬂ}é ﬁd]ﬂlfheandmxﬂaﬂ?ﬁbﬁn&ml BRce tﬂilddnethvlamme,

di phenyl amne, in ae:m@btamdetl thyl-S-mtrmmldaZOhm'mthylt HdNé-daﬂlﬂ(ttywmm@&

1- net hyl - 5- ni t [ oi mthl Vi)l hY Ryl ’H%‘t“ﬁ’f Zand-Hgeth }{'th""'pm"y,l%h“"

hyl enecar bé te rﬁﬁt o jmm -J-Aitroimi -ymet yl N-[N’-di-n- - 45

met hy ’bu 1¢ 0 fh 1 R - £m¥ dit¥dimidazol-2-ylmethyl N- :

N-di-[err ] but yl am pnaaphdayi htocatbaxg@lthlo)mcthyll cafbBRfiar l-&xethyl 5-nitroimidazol-2- .
1-met hyl - 5- ni t r oi m yagipt N2EW+mnmlgthtocamauioylﬂnwm¢W¢aMngrret hyl ene-

car banmat e 1- met hyl -5-ni troi m dazol - 2-yl _ '
N-di benzyl am %@ma-t hyl enec M% Qp§ tr 1m1dazol—%% 1N—(Z’-ammoc:thyl)carbamate 50
1-met hyl - 5-ni troi m dazglk- § sﬁn&hﬁ& of NoREBS ommﬁarmh&ﬂwl PREGR EAAERL

“EXAMPLE 69 40 dissolved - m/eo Iyl of 5hlmotorxm|am ma&mbleszdyethvbme hdidmine is added. The

'N-(1"- car bet hoxypr hours, c @ed and allowed to stand for(18 ours,( ()
mol e) of 1-netdhyl - O‘Pﬂal”@ %ﬁﬁ '.ld Ctédw‘glsega 5 ue:::]g 55
ethyl acetoacéfate @G nﬁvedofm xei‘eﬂl]lce& esu ; ol e "gdsidehl Y&ll @us)
~are heated on a dissolved Sih @grhybah'l kétore. 4 adk: morTihB g.odfwemmene@lforﬁamceﬁ by

~evapor ati on under r@dmb msthegks eyl deetone is P’cpm ”é‘é? |f’s‘°1§?"%ﬁ“‘rfqn€ C!ﬂh t h
g," d t

1,000 -m . of her % u'e apwmr&#(ggl Te?lin ﬁtu ‘eval te and, maézﬁan %o
Fis hoagil P RERIE E 60 Cl R diPShiGi@ulfdnl Mion. O

F-‘l

"D

u

'~4

evaporated to ryne§1§,

et’her - 45 Tk bﬁi%ﬂ&ﬁd-mmxhldmt-z-ylmbnbﬂ Ne(2adoethylfcobanB€ isbbaiteds. The
mxture is filtered and.the filtrate concentrated to about 100 ni.
The ether solution is cooled to -40[err] C. and a crystalline

precipitate of 1-methyl-5-nitroim dazol -2-yl nethyl N- (1' - car bet hoxypr.op- 2-
yl i dene) car bamate ‘mp. 117 120 C ., IS obt a| ned 50 . I n accordance

o, 4= T T .



EXAMPLE 70 55

N- (1- Met hyl - 5-ni troi m dazol - 2-yl met hyl oxycarbonyl )-N , N -di net hyl f ormam di n

i um 5 Wﬁ4chLoLLdeﬁh¥dLoghLom de,
0.02 g. (0.001 nole) of 1-nethyl-5- ni troi-m dazol - 2-yl net hyl . carbanmate is - .
di ssof*ved - in 2 nl. of dinethylformam de and 0.1 m. of thionf, :

chlori de added. The mixture is - - all-oned to stand for 18 hours. ™
‘Retroval of the crystalline preci b1886% by filtration, 60 81 | oned by

waghi ng with ether yields N (1l-gRhhVlez5-nitroim dazol - 2- yl'met hyl oxy- '+ 60

1, 153, 347 - l-Methyl-5-n1tro1m1dazol-2—ylmefhy1 N-(2’-N’;M '-Dlethylaml&gthyl)carbamate ‘car bonyl !

N N -di met hifs er (fEl2i wble)i ofnt-okthy+Skukeoitidaholonbthyl i phenyl warppnatd 457- 151 err ] C.
dissolved in 70 ml. of chloroform md 2. 68 g. (023 moles) of 2-dig othyk-
nx%ra owed to 5‘3 8 g_ ’

' 1 I\/E?hyl s:xﬂ?jo{-ﬂgi H?Z@m oriflile 1 a n&lﬁlB acted P
(0. 01 DI Gapurdadd Dpsbobs Foth.b b'i-a bﬁafecuoﬁh ) cﬁorbéﬁieeim&ys%&wyl) N,N- ‘5
d| rret hyI fmthmmednnﬂ thmsclwdnorqmde:d der redvicadr preboure. 9.1dg.sof gheveesidiah 20 nl . of
{ﬁe ©il is dlss°1"ed ket‘é‘? 4 galp ‘Ifl%%ﬁrxgth fe}“enfhe sqpution is
al | ofed tﬁhf’a’?&l‘é\b‘é‘é‘@ﬁ ) ot pmpéi‘ ite de P‘J&ﬁ” r

1- et hyl - E&deducpum m wﬁmﬁﬁrﬁﬁssﬁ &odvipR ﬁ&HQod e corrpound

IS obtai nédﬂ(gg niegigleihpick letome 8 added Afieh stbriding -atr@ Qythe Bi-p2 totubnasulfbniazol 2-yl met Hyl |
a ition gk i N/ -
car bg.mat ey carbamate,mp m?‘ﬁ%‘?sc %ﬁ?ﬁ‘?ﬂmﬁﬂlﬂ Mé3'aV (N/eiriqmygmﬂo

15 t

: n accord c v ure, bu i t - : o o

Tt by - gL 9 by s b g XMl T,

1 met hyl - ﬁmena|aterubtamed1a—mihylzs-gﬂrdsmtdknpl-z-ﬂmedhﬁmtséN',N'amd egllathino-a- M xture of .
[H of Pg?f@Flhﬂﬂaﬁhaﬂdrl ~piethydrichitpimpfdaspls2-Yimethyd -V N likeszylsminpur i ¢ ‘aci d. The

soI i on frayVfDamate. hoat od for - Quls on a steam bath. The sol #nt is -

r eroved under 1 VREHOES RHASAUE-Pmethl N-(morpholin-4'3MekriiylGtaggk due triturated with.

petrol eum et rimrg ,e(o.dl inbie) mmﬂylé-ﬂxuémﬂaﬂd}yMylrc&sammeo3 (0.01 I's taken :up

in h bem’@)nlé a#ﬁelmiﬂlaedWQE é}@dn%dfmmomelmﬁaﬂ@f@mﬁhﬁntr'at ed under.

reduted p Qgﬁl ! 5&9& ?&E Hﬁ% for £2 hours,
1- met-hyl - Reone. A soluctixotn 0?13 Rl mﬁe ljc SS%IE{YEE I%é{ebé@mt e, mp.

140- 142[ etsr§dd€d 1o yisld thinampiiﬁ dﬁrthQGl-p-toluexfekdlfbﬂ’iﬁEld1d}i’tidmon salt of 1-

20 3 methylé-““l;%ﬂﬁ%?@ﬁ*ﬁ?ﬁ%@ I‘{Aﬁntotph?lhle)ﬂ't -ab@ﬂlml)ombm%dur e, but usi ng pr opi oni ¢
- W 1} . ) .
anhy ride rp Fq *hlagg)sé?ohne,%n e of n hoftae, there are o tame?thm- ri dé In p| ace
of aceti Ctoﬁfa 1'11 §eid f@-n{eﬁly fbilhdezol-2-ylmethyl N-(4-methylpiperazin- - '
1 met hyl - byRdethgipaibhmiag a-mdh yybmhydazmzmmyp Diypsredlibia Tedntethyl)-
- eg | - S oint Syl miroimidazn 2 fngtife Mhiusecolyd wiwsybanat ¢ _or

yl - SR i dazol - 2-yl AL & chl or o- 25 25 35 _
aC e‘t yl car bamat e. 1-Methyl-5-mtr01m1dazol-2- Imethyl N- henylcarbamate EXAMPLE 73
1- Met hyl - 5- nTé Ih(hblmmiladfoi-m I‘;m 1 3QetojthiG£xb1D aABloformate pre- 5.9 d.

of 1.meth tedZaSh ?l 15-1m tOf drmldhi-b}'deoxmh}&-&mwtom@daiolm of pyr| diine
are Hdded{Ew iy addsd de-+ en(Ode> mele) of eoilia c"ry‘déﬁé‘;%é“*ﬂfegﬁ “e’a‘l Jeiuxiga
sol ution bafﬁ %’ en evapoﬂted% r Yredu ﬁEs’s@@ ;.‘"I WE. dlu Et am de in 300
m. of 1, ?esxdmecialvmmwtaneo fbrof ]vﬁter,&ﬂe water is removE abo&nﬂot e mxture is:
refl yxed f’foﬂhig@ce?;g éd}d tg’l’l@ 1'9@411}(?11331‘!1‘5 Thecathyt ecma Gldt'irlb g0 causes '

t:
concentr aﬂyiﬁpm Ilyé) Qgglié"n% W“W*lvee % ’1‘“’&’1 éﬁi‘_éli st affdli ng. The
- crystal s RE@ysmllization fromsx bﬁiﬁén@@hl&‘z e fronf hen recover ed by
filtrati osant lhird’]gmMil-l’S—xfkrmmldazol-Z-ylmd‘ﬂlﬂNdllilﬁny@f:arﬁﬁlaﬁ’[mef4STSE-nzene and 85.m .

of ether M88¢es crude ;L met hyl - 5- n|tr0|mdazol 35 : yl met h

. Nac®yl Cqﬁ‘g&?mgﬁ itmﬁjgﬁ? rg‘feff‘)re’clf rting, s&'%‘PanlZ'aEgh n fréd benzén_e-I

hexane, S lace el btﬂﬁ(&n 35[err] C.
I n accor dama@ WN-p- hﬂdrhﬁe:@hﬁuma&r @meduﬁ&hyl-ﬁlu&miﬂﬁdam- |m gcyanat es or

pheng/sn ~ nitrophenylcahesaatay| | socyanate | n pI ace of acetyl I socyanate there is
obt at’ned 1- mathy egllng“gm 1 ?L{‘h __g f t hyl N-benzoyl carbanat e
or 1- Bt hyl - §- Ghiiep ! Belorelin !érnritﬁ'ﬁy "‘ﬁ% 1‘.’2."}’1'3%;501 ykaest vl cdfbamat e.

40 imidazole is poépaiedl @s inyExample A Ra dﬁﬂ@eofw-xh yi-D& M&hgsocedur e, but

usi ng 1- neitig ldazole) 187 8- of N-methyle mbtecmmd /o- this mlmtmmlanﬂdazmhlﬁng and

TP L gl g e s ool s of
1- et hyl - m%“‘éf’ 4 ﬁﬁﬁm L;%&gﬁﬁ%z&eea t@ Bk ocy fate, there

are obtai neaysihﬂmﬁaw 2 ‘betkrderhotaid Ai3ERE tolgivel z,,g,\,{, ,hl ol car banst e
and 1-et h;iézel-%ﬂmethyl NguethykN-phorilcalaghte2 ayp. nﬁ‘t—lﬂgﬁf’ G Benzalitatiar bamat e.

..

D.C..

), -

45 : EXAMPLE 74

1- Met hyl - 5-ni troi m dazol - 2- yI met hyl N-cyanoacetyl carbamate o 2
g. (0.01 nmole) of 1-nethyl-5-nitroimdazol-2-yl carbamate, 0.93 g. (0.011
nol e) of - cyanoacet | c acid and 10 m. of acetic anhydride are

_heated on a steambath for 50 -3 hours. On cooli ng, a crystalline
product i's obtained. “Reerystallization:from ethanol - 50 B



gi ves 1-net hyl -5-nitroi m dazol - 2-yl net hyl N-cyanoacetyl car banat e.

EXAMPLE 75 1- Met hyl - 5-ni troi m dazol - 2-yl net hyl

N-acryl oyl carbamate — To a solution of 2.0 ¢g. . (0.01 nole) of o
1-met:hyl - 5- ni troi m dazol - 2-yl met hyl car-- 55 bamate in 5 M. of T
di net I'lylformam de at 0 C. is added slowy 1.13 g. of acryloyl 55

chloride. The mixture is allowedto warmto room tenperature and st f or
8™ . hours. 10 M. of water is added slowy and the product, :

1- et hyl - 5-ni t @i m dazol - 2- ngﬂ;;é N-acryl oyl carbamate, is

renoved by filtrati-on_... e f}dnnr‘p with th —n o

procedure, but usimg 50 mtoﬁnayl bankdne}hexde niixtuip |afigres sﬁﬁ)srannally pmi: naterxgu m;pl

chl ori de, there i 843 ?Sélcn rret hyl -5-ni troj m dazol - r’re2

N- cr ot onoy! - n accor % \;B aéove procedure, but startz wzth n—prop- -en- -ylaxmne,
n-but-2-en-1-y1 h en-1-ylamine, n-pent-2-en-1 -ylammizmmt- —en-

1,153,347 5 1-ylamine, in place of N-methylaniline, there are obtained 1-methy -2- -5

1- Met hyl - 5-ni troi gieaglo I\I-&-;yﬂ»rnmhj])ﬂrbmiakp phaakfl-§-nitroimidazol-2-yimethy W-2@f a -

sol ution of 1-net ?‘IWBQWPWQNlnmﬂlai-é-lnﬂ@myﬁazvt'étﬁhmﬂm N-@-#7tmienyl)carbfmate, 1=

di net hoxyet hane i ?b" A Yimerhyl Peuylfachpmalg god c‘é“‘?‘@'ﬁﬁé‘f"&f ure.
. The cyanic 5° m’ ac ﬁm‘% lré'" t_%ny ar CATe depol yneri zation of cyanuric
acid. The reblction m xt ure S 5 - Examere ¢7i ghtly stoppered and al | ovied

to stand at about O . -hmmsiaZOFhelnsdllrlr Hstmmﬁylenecarbamate are forned

~are filtered. Extr (ﬁﬁl hi-yimeil gaipmetey idy gl
“fol l ovned (ﬂ(ﬁ 'b ron Huo%hc: ghé‘é:;atc Yﬁ fne%:ly rrh fprmate dl: lnt:«l on

: Mear ss tile th o removed-un acuum
filtrate a fixst aoope eﬁ, &ﬂdlde Hhhebdl D00 mi. of chlorofoﬁn fd I(Efnﬁd;a::]fﬂhﬁ sbdilok I at €15
‘then ‘deposits 1. Ob rb@#tc 15¢ivéwde'fslrer0édméplnh Iawznast gpariede Iwasbq:d wigh- 2 4 @0 ml. of '

crystal lization f on vﬁfﬁﬁﬂi‘%lﬁ gﬁ!tr P ml %ﬁﬁ F:é\{ap .E'! qf the bcal::lomform
1-methyl -5-nitroi éﬂorznce the above procc tm lﬁyl:ﬁ%f é»mofﬁ-lﬂm,

(.l

- 210- 211[ err]20C. (Gle-ﬁ-p)opyl orthoformate, tnbenzylorthoformate and trlphenylorthoformate, in place - 20
EXAMPLE 77 of tnethylorthoformate,lt-hmbtdng/Iobtﬁnerm 1-mg1hm5drazm)imd2m 2-peethyll N-

4 4" - di met hyI al | 8 Shmmgft lenecarbamate, ety m -2-y1methy1 lN-n—proploxy-

. ethvieneca a C[ 0 €
Lyl 5 o MR ke sl

m . of pyridine and cooIe I n an ice-water ution
i s added . O05% 15 ' nmol e of di rremwt’lme&sbarmyl chloride. After thes

Cinitial reaction, M*:Sl‘t"cﬁ" itroi ’da4°‘ thyl N'(dmhy'af?_ stbr ml_‘g_’%@:%% gours and
_i's then concentrate ij B necPﬁ‘a §Q'nd nll 25 ml of 120
extracted wi t h et IaxﬁIeﬂﬁ @k Qs redhl@d &dr I:ouﬁcgite% uﬁgg th ditios ofVB8418CG008 t D

i ce-wat er, molep pfdp-toheneshifomic] agd Irastliscin theSsepaeaion OF e rdiipacuendshiéonutesi dui®
i's recrystal I i zed iy gnhym VIIT§'|" Eﬂldaml Z‘mehi“e(dlc@&l lé‘II%F‘hyleﬂc)Cafbamate
e

1- met hyl - 5-ni t r oi g, dehz 3 >t ab‘;’ eng %%Ln%ﬂﬁﬁé? nune,ectilllJr::
msduﬁeshyl 1tr(§ﬁnﬁ méth] ény

" In accordance W t Bmin

“chloride, di 3i'h propghtﬂaacabmmyl 1giekhyl-§-sherpimitiazoh2 19 httegh IC a¥-bia iy iamindand empu- de 35
di benzyl - : ‘Pab’a“m) ﬂpﬁvloﬁ*m eimidagol- %ﬂﬂ H—aﬂrbammmrmﬁwme in
i ace-ofgimet ry) SRR nm i T eI; Heaiahianeae
1-net hyl -5-ni troi m dazo 3 tf €h ’4" %' %}I h at e,

1- met hyl - 5 nit r0| m dazol - 2- yI rret h I 4 E:LAMdnE-e[9err] propyl al I ophanat e,

1- met hyl - 40 -gl}l)cthyl-s pnqz}{hh pxyprop-Z-yhdene)carbamate ¢ 40
4,4 -di - [err] burm;,r1 Bﬁ;ﬁq F o %ﬁ |10 ml. o
methyl 4',4'-di beratz PR aRp! 'Qh@s%lv ahgo @2@?321“ SLERE ny!

4' 4" -di - yel ig btiroipdh anial,QQO ml of ether and the mixture filtered. The ether ex-
.EXAI\/PLE 78 3 tract is evaporated to drymsz_I us:eg -Difis ‘ﬂ‘hq ﬁg@@ in. gog,mm 45

arcoal

: fluxed with activated mmute tu
2" - et hyl al | Ophan%ygte conc ratc 0] ‘ﬂi‘L 1100 ml. T ther ssluuo: ?féoﬁﬁ gﬁbﬁ&
1-methyl -5-nitroi ABR| pr Ip;rft b chibSIHREY disa -
in 25 M. of dpyrl dhdme)tarbdnathmmﬂlot-wz@ Cslsobmhaad I N an |ce salt bath while
" 0.055 nol e ngé?e@mgme rocedyirey bittgiarting jwish mdmlc@etoacmte t heso

' toacetate, in ?:? etoaCRLat Bta
. stirred sol ution. éﬁ Eﬂ zi%—y cth N-( mbrm%t%;%h EF%C eﬁ‘e (Zma:i:: an:f 'B]@lé_ to
stand at 15[err] . G.nicothid 1’lbénz g@ﬁlz-y e)carbamatd and -t he

product extracted with et hyl ™ acet ate. and vvashe with ice-water. The' 35
solution is ied ntrat d Rec si?laiﬁol zat i o from ethyl acetate
or acetone g ﬁn'(g ”&%Hg? e ting TH %}BI 2 Wﬁﬁ‘f"ﬁ?ﬂﬂ“ inium 55

lond
'2' <met hyl al | ophanat e g2 g (0.001 mole) of 1-1I1&h 3G foﬂ?ﬂ&!& %s%;s?&&&edure
but starting within2 Ii’fetogyﬂmtﬁrym EBikdéThrd-0.1 ml. of thxony’chﬁ]bn aM dﬂE thixture is
N- et hyl car bapat e, slowedithy Iandifomlﬁrlmrm Remowl -op -the by \iltratiek) _
carbamat e, 1%het hﬁ‘?mg"'dnhf BB o%isto Fihe W‘FK‘FENI’I}’I‘“"NYI[SG‘F‘FT““W Poimetslpre, 60
-~ 1-methyl -5-nitro- 40 ~imdazol -2-yl met hyl N phenyl carbamate and
. 1-net hyl - 5-ni troi m dazol - 2- yl rret hyl N benzyl carbamate, in place of
1- met hyl - 5-ni troi m dazol'- 2-yl net hyl ‘N- et hyl car bamat e, . ‘there are

obt ar ned I - rret hyI 5 n| t ror m dazol 2 yI met hyI -2 - et hyl al | ophanat e, 1-nethyl -

o e



45 met hyl 2'-n-butyl al | ophanate 1-nethyl-5-nitroimdazol -2-yl net hyl

2' - phenyl al | ophan- 45 ate and

1-nethyl -5-nitroim dazol 2-yl met hyI 2' - benzyl al | ophanat e.
EXAMPLE 79 -~ 1-Met hyl - 5- hi t roi mi dazol - 2-yl net hyl
N-'(pi Peri di nocar bonyl) carbamate o 0.05 nol e of

1-nmet hyl -'5-ni troi m dazol - 2-yl met hyl carbamate is dissolved in 25 50 .
m ™ of pyridine and cool.ed in a¥&#Mat er bath. To this stir?®d solution
' added G 9% “dimeth JormRldfid] dﬁ+ria§rh5,&lbamﬁ@er hggyimhkpr gde. After the
initial r@@@tlon mxture 1s al - o stand for 24 hours and
I's then concentr at ed under r edixedeLp ﬂbssure The residue is '

St et ) A

Lot hy e °"'§2§ i ‘“‘ﬁ’ﬁf “ﬁ;ﬁﬁ“@ﬁﬁmmﬁﬁ?gmmyim b

1- nmet hy ﬁroductxsmm &5:-0 troigridakalr@y yiNo it c 1oty rbamate; mp.
55 is otgingl @h aﬂ im bath 1-methyl-5 -mtronpﬁazigb%-blpﬁtaﬁ W%pwa@qnl thei above -
pr oc¥dur e‘“aﬂﬁﬁceséffa?rot/‘ifﬂ’ém Whoverighis hyl - piper azi no- . car bonyl :

chl ori de, rmrphol i nocar bonyl chixaubi@d@zand t hi anor phol i nocar bonyl chl ori de,

in place of piperi tl-ll\/ttd@af-lntmyxidamhlz-@hnetw N{ah:aaﬂ@rbanae obt ai ned
1- net hyl n{) 8¢ ofj iy @ nitroggjdazol-2- yl e is added to a mxxture of
N- (45 metg E @(’fﬁgﬁ “‘Eg g{gg UL NS iﬁrla "Eg C. 151- met hyl -
60 andothé) kekith@d! it Blem r a mﬁla AltBaL A oihe car bamat e and
1- met hyl - b- t:l:géx rup-in hOt benzene, Ithl;‘ lﬂaﬂm’.l ﬁl&ic'i Iamgto Itrate c;lccntratedthuridgt
N- (t hi anofeg q)%ﬁ?qlrgve o 1 @anding at gb Uy, 1-methyl-5-
nitroimi azo me -acety carbamate, m. 14(}— 4 C., d
41 lrraion, P ERARRSERd g o 20

BERYE hyl - 5- Nl dcQrdihaagiol mzawdv@sio&uhre Fur T OptEYidnRPHBRIRHE butyric 0.1
mol e of 1lantgdrkiy,| erSehloidadetid MAbgkile)| in Jplagd maichr;d anhﬁindf, (lfle@d’ fmibamecs di ssol ved in

200 m . of-mstpermoimidazok-yinedy WP!OIRIO 'gdte t assi um
thio anaﬁ%"f amagél‘l‘Fyry carbgmate or 1-1pEthy, '5‘[“0 zé’F hyé: ‘FW 8" 1mi xtegre is
~trealed Wth BRexcess of anhyoﬁmﬁng@seous 5 ammoni a. On
.cooling, the 1-netmMety-fihitrbimidakotiadhdethzt Watagtidagbhmaeé - t hi onal | ophanat e
separ at es . |e n3. &syqit1a#e%.:lhéhﬁdg%gvethyl-S-tn;trO}Tmlda;ole a?d aE:JHt %i;g%g%ﬂ%e; w th the above
procgdur e g a sou 30 -
e R RO L T St b o Chuced avove
but 10 concenuaioﬂgn mahdﬁ;olgimaﬁenl vetiidh yeryamilisee on Bralidligy nentrm,ls f#enzyl am ne,

ani i ne, elpnzledg haﬁm lnle 0f btmene aiﬂdl t:fen hrec?veehdelw ];;%;W rllwasftll#;g ‘ﬁiﬂzlbl’Ut yl am ne,
di bepzyl afiEe I Cr N ypigitroimidazo’- 3anMmoni a,
ther%zare?dﬁeaf ﬁi@,ﬂ o lﬁf "%; é’é oyl Met IInbflnze met hyl - 3' -t hi on-
aI | ophanat e, In chtmﬁil& itlothf iabdve pm:(ﬂﬁ?_ Oliut Zsity IISEBioh.y)l:yanates or phenyl- ' :
- et hyl - gcetytlwp}@m, ||@ @ga)f excetyl.}_acyauate, there is obtained - 1-methyl-5~nitro-
- ITEt h¥(h- 5- Ilﬁ flazp k "&?Y}‘E%‘PH’S‘/"F“- lwew&lr%?xlutr%mldfqﬂ 6‘ﬁ1§1°‘IhﬂpNanat 0

v cet car

iﬁﬂ' 18¥ly, m cordancc' %ﬂ'%@'ab& yﬂr@@&\ﬂ){ | but -ysing 1l-methyl-2- _
4 benzyl n@rca;it(hlheﬂﬂ -hiepiitaglce and  1-eiizhgh mﬁmamwmmﬂmle- dnyl- 15
. rret hyI 4' .Pbt?equlkmtshyl-?-hv@mtlnﬂhb&halnmr@daﬂlle pslt %@bélzmswmﬁm gz ol - 2-yl et hyl

are obtained 1- \‘%Wg‘ r% lcarbamate and 1-cthyl- 5
. '1 rreﬁ‘nyl R R RVt af'n 51 4 d| et hyl - 3' - . -
- thional | ophanate, 1-nethyl- 5 mlmmmﬂazol 2-yl met hyl -

4' 4" -di-n-but yI 131\42'111‘1150!%9"116&201 Z-Ylmethyl N-cyanphestylrarba mate :
. 1-nethyl - 5t &g aa;kﬁl'g"tyll“ 8 idagol- 1°”d a5, Q9 3.8 ool | ophanat e, and

_,(

VJ

ahaces an ydride eated o am bai
20 s 13@% 15 (E soligl lﬂﬂrz q ecrystalhzatlon from ethanol - 50 ,
4'., 4" - di p@RﬁylLme?hyi—S-hitx@mﬁdah@-piymihﬂ{vBN-cyanoacetylcarbaﬁ&
EXAMPLE 81 E '. 1 Met hyI 5-ni t roi m dazol - 2-yl met hyl

N-ni trocar bamat e rm} of

-Methyl-5-nitroi daz lmeth -3 lcarbamat .
1- et hyl - 5- nigh L0l R 0 ¢ ’Gm{%’ia AR DA s hsthed LD 0. 066
ol espf acbahdtsmaahyohﬂmtmndmhmﬁaheob w d&d@ﬁwlmlna £of 9ofloyni triss aci d over
a period chlorilg. The mixyfre Js pilowed % warh tee pooth] tepppanatyire sind istand dorpdured i nto an
equal vol ﬁ}fi‘Es df A@‘af’qu”é‘tbgﬂadd“ES“’“’y and the producy JpeiH-amitsimidaEolo| ut i on. After

hyl NI- carbamate, is.rémoved. by filtration.
conpl.eti od ]Q% @Y@ éfbbxgr\)rﬁidﬁr Suinitly! Cor@NYdlkiglem place the
sol ugd on loﬁachdyr @mms;ltweudbbatrbyi mamgatsaﬁxamaiasiomﬁmamw-cras@wat e egot ract
washed wi tdrbamate. water. The dried ethyl acetate solution is saturat ed
with ammonia gas to give the amoni um sal t of
1- et hyl - 5-ni troi m dazol-2-yl net hyl N-nitrocarbanmate. 30
EXAMPLE 82 i ' : - 30
1- Met-hyl - 5-ni troi m dazol.- 2-yl net hyl carbazate - ' A m xture of

.5 g..of 1-methyl-5-nitroinidazol-2-yl methyl phenyl carbonate, 0.5
m . - of 95%hydra2|ne and 25 m of chI oroformls stlrred at room
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1- Met hyl - 5-ni troi m dazol - 2-yl net hyl carbazate 40 To a sol ution
of 1-methyl-2-hydroxymet hyl -5-nitroi mdazole chloroformate in 40
di oxane as prepared in Exanple 1, .there is added dropwi se 0.06 nole of

anhydrous " " hydrazi ne. - The mxture is stirred for 90 minutes wth
coolifig in an ice bath. The - m xture i s evaporated under reéduced
pressure, and theée residue washed wth water : ~and di ssol ved
efthyl acetate. The ethyl acetate solution, after drying over sodium 5
sulfate, is congentrated to y| eI d 1-net hyiﬁg;.,m troi m dazol - 2-yl met hyl
carbazate. 45 EXAMPLE .84

1- Methyl -5-nitroim dazol 2 yI rret hg{ N[ eExaM: PMhyI car bazat e

0.05 nol e of 1-methyl-5 c""?%‘ ?}%@{:h‘l@?a@*ﬁ% i ssol ved
| ution
PEERARY it B 9. |

: 1 t1 n
in 50 qietholy %.@%é’/&fra
cont ai ni ng 0515 madi€ is obtaﬁ@d by hefd deﬂ&’d}&ﬂ’dﬁiah(}iﬁﬁ&@idﬂﬁc did mixture is

tet rahydrof uran alﬂglllfi s@ppereitand alB?\Mqundmhd:OM° | fer 485@urs, The solids which
hydr azi ne hydr och%ﬁﬁﬁ red prg ﬁ}‘%?ﬁ é’dﬂc dl'etsP@F 3°°T1H of; ofling W?‘q'rds “mec%

renmoved fil ‘}?{Em glv%gwx é%ia &ﬁg rﬁﬁ}e(? ﬁglreﬁi ﬁogﬁ;ﬁl hich on re-

recrystal lizgd f romtﬂﬁz}aydn fode bl Waler)ivad Ghalytically pure 1-methyl-S-nitroimidazol-2- 10
1- et hyl - 5-ni t r oi m&zlcalbp@arytenamh;m—mmc [dextet hyl car bazat e.

I n accordance with the above procedure but artl ng with ethyl hydrazine,

‘n-propyl - 55 ~ hydy n A | A QemeinDia eof
M3 R5-nde s gﬁ% 2 | Gimetn) r%ﬁhﬁ?ﬁ

met hyl hydr azi ne, thet.es insle @btiah zole-2-ylmethy] carbamate is dissolved in 25
met hyl - 5- ni t ¥50i m d&z@lpyrziuyelandatdo;eﬂl reice-Yatetbagtl Tar ﬁtdasplunon is added .055 15
1- net hyl - 5- ni t r oi mo % }?qrb:moyl chloride. ‘After ghe fnjif gg o d e;?mpr'?py]lqm_:ﬁ bazat e
_ : uced pressure. The residue
or 1' mat hyl 5-ni tﬁsoéx cq }ﬂ E@tﬂﬂhﬂ&% tnﬂa e@ 1s washed with icg-w
car bazat e. and thé Zdried solutlon is reconcentrated, The res'due is recrystallized fro ziﬁs;? 347
EXAMPLE 85 20 acetate to yield 1-mih%tdnydmiﬂaznﬁ-z-y1meth§udal'edm&h;ydllmhx’ﬁyel
N[ err]-isopr opyI i gﬁ n?q éc% eth the above pzocedung artipg thh dlethylcarbamoyl
1- met hyl - 5-ni t r oj ggﬁ,ﬁ%ﬁ LAY aﬂﬁgr‘ WYE \f dﬁ’lﬁlgFﬁzyli
_ of acetone and heal®me tHGE s db d ,g,e_gr &fg o1 SO UE e emoved
0 e, s A y1-5-RittOidd b S 1 Vlallophdn®

under: 5 25 r edete,e d-patig-S-witwinsideaol 2kydmeties | dﬂedxrzemgy&uqihﬁnaﬁedl-ﬁ\&wma 1: s

m xture of benzenBitroimida I-Z-ylmethyl qu Additnebugytptoghan: ag, el-ohethyl-5-nitroimidazol-2-yl-
1- net hyl - 5- ni t r oi tﬂﬁg BIAARY By rllmqﬂ!?’bf) Hﬁ%‘#aa‘éﬁw’aeé%a“zar@'
-mp. 160-162[err] C I n acsausange With the above procedure,

but using nmelthyl eth keﬂdﬂebyl—behmldazol-z-ylmetm deiﬂgtﬁbaalleﬁhaﬁ&et al dehyde, igg -
pl ace of acetone, %} 1%0 'tlmfmlﬁsﬂ'%ﬂhﬂl N"D‘F‘iﬂﬂt‘d&b‘“ﬂﬂe ggslg”l""id
n an ice-salt bath while moie

izo.l ﬁ ?’l gEt hyl N S'E)u ’\E-P rgés, g:]_ to the stirred solution. After 30

met y nitroi iﬁ ﬁgQ a t 15 for 24 hours, It is then concen-
benzyl i denyl 35ar baratd amr m&prvémchyhraﬁted] iwith @thm daze Ian&w;shdmtrxhyice-water The 35
N err]-ethyli denypoéxlgnp?)m tﬁ!geg artllcl cogcentrated Rec?stalhzan?n from ethyl acetate or acetone .
: ethyl-3-nitroimi Vi :
EXAMPLE 86 In accordance with th %du%r but s agﬁﬁ?wﬁn P e%yl-s-mtroumyi-

N err] - benzoyl car hagA}iRethyl N-ethy]carbamatc idazol-2-ylmethy] N- 1-
1- met:hyl - 5- Mot r oi eactRlmae) 1-Bethyil-T@ic 1dﬁ&¥2b,&ﬁﬂﬁyeNL£ﬁy?ézioﬂ)@ﬁ¥M§d£dﬁh ﬁémgo

of dr y pyri di ne aﬁy a§g ry@ept‘}yh N E}@nqugr mﬂ;; jagd Mne@glrﬁzmybmdhiobwmmylsNadde(fo
Y.

car, 1
dr OpWI se. 15 there aﬂ{'ﬁi ﬁ’:ﬁ%ﬁ%ﬁﬁ' fida 01- - Fj’?ethéflg JJ':; pl-ra;atzlci?na{xmso' ution
i's quenched with 5g&o z0MlyBhethyll N&’-n-propylallo HX 'y -mfthyl-3-nitroimidazol-2- '
1- met.hyl - 5- ndst r Oi mtﬂsdzbln-bﬂbyyllcrpbinhtyl 1- E eﬂrs}mﬁmmym;ﬁm&m az'@henylsuoi;hilt er edy,-
washed wel | with gasnd! W"P'@Em@w’lﬂrﬁ%@m ?'chmzhlicpheshte.
accordance with the above procedure, g acetic anhydride in pI ace of

| 20 ¢ benzoyl chlori CieMethil-Qfxfhrduﬁxdﬁblf- lﬂ& 1 N-(i pxpcndmocarbonyl)—carbamate '
1- net hyl - 5- n| t rOI m d&@oimel? -of B-nh\i[om’ d‘a]zoi-a Githieytly carbbithate is dissolved & Ppzat e.
Simlarly, m f % gﬁ‘ycl,c rif ter\bah €Fg thlsamhp}ddphmtm is hidtr? S 50
d-is

) jal 1
it or - om ME’% o i e e g ce
acetate. The etﬁv Wi 1ed

:

‘there is obtai nedesim
N[ err] - pr opi onyl ca)hiuazatrmonc&nmﬂ Vhe- fosidile tig ﬁtr;iataﬂi&Zd)fmrE-eth ln&EthV or. 4cétone _
N err] - val er3l cargéggdg ghsrlrétnhsﬂﬁml%rltwrmtm QérfrigteridinoghrbayPrytbamate; m.p. 35

N[ err]-butyryl car & withaR i m dazol - 2-yl net hyl
_ ance with“the above procedure, buy staé‘ n w1tl§ Q-meth iperazino-
N err]- phenyl acet bﬁh‘lﬁﬂfl Adef morpholinocarbonyl chloride and thlarﬁorpholmocarbgn}l')l pchlorllrcll%,

EXAMPLE 87 ~in place of plpendmocarbonyl chloride, there are obtained Il-methyl-5-nitroimidazol-

N err]-(1' -Nsthyl 2'5 ﬂmkmpﬂ@ino tbmyt) ctarrbpnwu-)-lmerd,cmn&a;m de 60
~To 0..05 nole of 1 f&*&z) aehpngr dfresthybd-gitpn 50 m .
of 30 - dry pu )5 ran | 05 nol e of semi carbazi de
hydrochl oride. To thIS mxture |s added 0.3 nole of
triethylam ne. The m xture is stirred vigorously for 2 ' ~hours. The

solid precipitate.-is filtered. The tetrahydrofuran.filtrate is renoved
“under. reduced pressure and the resi due |s weII washed wi:t h water
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In accordance with the above procedure, but using thiosem carbazi de hydro-
chloride in place of sem car bazi de hydrochl oride, there is obtained
—Nerr]-(1 -nethyl-

nitroi mdazol - 2' yI rret hoxycar bonyl ) t hi osem car bazi de.

EXAMPEE 88 40 | 1- Met-hyl - 5- ni t r oi mi dazol - 2- yl met hyl 5[7 o
N-hydr oxycar bamat e .. 40 0. 386 g. of sodiumi
di ssolved in 40 m, of net hanol 1358847 he sol ution cooled in 41 an i.ce

ba,@ 7 g of Tiydroxyl am ne hydr ochl orrde is added to the cold nethanol
solu-- 0 T Ofpehl stlt}éox&..m%fﬁgm |} idnRIobRieke 1S added over a period
of 45 ninuteg 2noR3 ofd 1-methyl-5-nitroim@hzoll2-FRkdiyt chorafrinste| isTidtiabyed i2- y| met hyl :
heng cazdmmﬂaafe:enzmeaﬁd stirred gith Hied h ahayh) drﬂiheoméum thiocyapate for fouty i xfure is.
fo

" hel d5for 4¥s B EPs rc'ﬁ’ Tey GEESs ph “hy \d of” 45 o
t hi s t| rre”‘eng“ﬂg St rqafpeaﬁizg?gﬁ{ mz‘ﬁ?} aioved “b %P:? Fﬁ% ation. The solid
i s

In accordan&“ @L GBAVO lprodddtre;. hﬂrhtimlig‘la b&xﬁaeolutnﬂdf dried t 0 give

o 1- rret hyI ElemyltSFniurdimdﬂIai—ylﬂietydxycarbonyl isothiocypatiyds . Prodng @lr @ Q;ehubama_t m p.
189-109(0 Cusing methylamine, ethylaxpﬁe, l éwewhéﬁmf, R g usiot ur e but
starting ff &“Wiﬁrﬁ Jﬁé""‘@‘l’?‘ﬁ{% ‘fi ggﬂiazgl-z-mrﬁﬁy@ ’h&a Gin.
N n- pr opy hilyAREY ! BREhE S-n B8 ithloRn

"~ hydr ochl omeuﬂﬁ-samdouhldhmz- in re%ybamm: ltbpmttt,orlrld@hyl-ﬁﬂmm ace of ' -
hydr tjxy| am1ipgiol-2-ylmethy1 4"tb @al@g@ e d1-methyl-5-n1troxm1dazol—2'-z}- -
1- et hyl eth tltg)-tl;lﬁing’ﬁ%gigat -mt 1 glﬁgg—y] r{gﬁ ﬁ%eﬁﬁr m . ate, _
1- et hyl - ﬁm \‘L hdi }z' 1-2 thgl O Y BO&)@ﬂfobamt €, '

1- net hyl - phanate, 1-meth -snnﬁrd*nﬁidmslaylmhthﬁ ij4mabdn -3 Nthjohadioghanaly, hyd:lr oxycar bamat e
and -20 et ﬂ\yﬂetlﬁlrhmtmlmlda%%ylmethvlrﬁ'dailehenﬂ-3yﬂ1F?E‘t‘hWna‘° :
N-benzyl-- N- hydr oxycar bamat e. ' 55

EXAVMPLE 89 -Methyl-S-n1tron’141d£(l~:z’$M P%ﬁ&iy@ﬂﬁﬁ&&ﬂb&ma@e ni troim dazoI 2-yl et hyl
N- hydr oxycar basraior of 1-methyl-S-nitroimidazl-B3§hgthylodrbamate is dissolved in 0.066 '

1-(2' acemkwéta " it } nlf!tﬁdndﬁtambﬂrmedla'ztblowwler?%?h&lm‘ﬂ ?Ve"c% ate s di s-
€S, (=
SOl V%ﬁ‘]t 1um nde solut1 %%;C;‘r COH'I% agF d"g‘yn Me?ﬁ[g C: \% Shl y
prepar ed is extracted gﬁ and 0 6 g. of
- sodi um rTETwhﬁxXI'ﬂﬁ dridd 2thyIThcetate utmn is saturated with ammonia gas to give the :
. 1, 153, 347 ammonium salt of l-methyl- 5-mtroxmxdazol-z-ylmethyl N-nitrocaghgmate. _of met hanol. The
re5|g¢1e Is recrystallized from , 1o yield 1-(2' -acetoxyethyl) - ’
S5-ni T oi m dazol - 2-yl mphfiyy- SNy misyg@rnteapmﬁmm p. 153-155[err]”C.

. EXAMPLE 90 A mixture of 5 g. of l-mhmy15iiﬁiohydlazﬁrzmmdthyl phedlyl zerberidtey 0.5et hyl
N-hydr oxytoili efn®Sés bprezine aﬁd 25 ml. of chlorOBmSGS !glrfe @t B08 terepees “f forpot assi-um
t-bu ‘PXI deet. g0u6.| %tS@F Oggsé Ejﬁl ct 1s rie bycuoH:m t(égg re ofeo 35359 (0.005
mJ' e :;%{4 Mﬁlie@c ?t& %wél@ﬁ%én&ﬂé 1L5L€ stirred .
for.5 m n tteﬁmd&oﬂz%zm@hyl 03583 140H
1- met hyl - 5-ni troi m dazol - 2- yI rret hyI phenyl 't hi oncar bonate is added .
and the mixture allo tang’mlﬂz éﬁ abhg. solvent is renoved
undego r eduCee,Pf §5SithCor é’}’&ﬁ %& e SR aRsicduecta vickd
- 1-met hyl - diddane as prepittd MOEAMAAAD! hc12-1$/hdﬁlﬁi pbwidd- 09a0malx v fmtighrear bamate; np.
94-95[ err ]hy@azu(edé‘be )mxture is stirred @or 90 minutes with cooling Ja@gdqumé['m th the above

. pr ocedur e, acetate 1’\' od \‘r?r sow?ter
N-n- s opy I %ﬁﬁ% m‘fe@&% m?&ys%:tfes‘gm %%ﬁga@mwﬁyw ani ne,

in pal ace of hydroxyl am ne, there are obtal ned

1-met hyl -5-nitroi m dazol neﬁthLE\M

: idaz N h 1 a
met hyl N- hydr %éytge ;?rgrdx % gﬂﬁeﬁq ch] o%fzfﬁmﬁ 51%01%% Ml et hyl '
N‘ [err]-pr _ 1ydrous mlraﬁl:{ [3Bton contammg 0.15 mole.
1- netsbyl - meih@mydaaz anbo ﬁt y;f feariHystiofubdn b €59y C.- Afteh g b Yhe metityl- 50
t hi oncar bahydtagnea hylrothlpriste hiy | reraover by cﬁiltnhetaz'ﬂlle rahydyefpray |is removed '

N- benzyl - I\T-DH ‘é;& and the rebldu from ethyl acetate to yield
- 5= -2- h
EXAVPLE 911 ™et %l ﬁoml azol-2-ylmet yl N ar rﬁ

I dance with the above procedit¥E C}l yl nmet hyl ,
N netsboxycma%ﬁgo(rea&&v;lhydmzme, o placeQof m«ithynxyaﬁi;ﬁtylth fivi bﬂtﬁﬁﬁ gazol 52-yl et hyl

N- hydr oxydaetmmttelm@ammmthyedNﬁ-qnhylcQI(Dazate, 1-methy-6@itneimidapel2-whet hanol . Aft er
cool i ng t Heetb’é)l DEorppylearhazaiat &g lofpatiyl-Snitratpridead-2oyimetyl Nirbsnayky
sol uti on o‘F‘r G?aéfzorret hane. At first, decolorization of the di azomet hane is

rapi d, but ' ~later it is very -slow After .several hours, the-
colorless solution'is filtered fromthe starting material. The
residue fromthe solution is.chromatographed over a colum of 25 silica
gel in ethyl acetate solution. The O nethyl derivative cones directly
‘through 25 the colum and is non-crystalline. This material is
treated with one equivalent of [err]- - t ol uenesul fonic acid _in -

‘rret hyI et hyI ketone to g| ve the p- toI uenesul fom c aC| d addltlon '

[T - A o~y

o " e o



hydr oxycarbamate or 1-nethyl-5-nitroi m dazol -2-yl net hyl

N- benzyl - N- hydr oxy- carbamate, in place of
—1-nmet hyl -5-nitroimdazol - 2-yl met hyl N-hydroxycarbamate, there S
obt ai ned 1- et hyl -5-ni troi m dazol - 2-yl net hyl- N- net hyl - N- net hoxycar barrat e,
1- 35 met hyl - 5- ni troi m dazol - 2-yl net hyl .
N- n- propyl - N- net hoxycarbamate, 1-nethyd -5-nitro- g' ,
i M dazol - 2 yI met hyl N phenyl - N- net hoxycar bamat e or
1- get hyl - i troi mdazol - 2- hﬁ\g N- benzyl - N- met hoxycar banmat e.
I n accordanc 1 th the above mm‘pdurp o3 4s ng diazoethane.

di azopr opane, 40 di azobut ane and ptmmﬂ;,dsazorret hane, in place of

di azonet hane, there ar el-disthgl-faidoimid3zol-2-yimethyl N’-xsopro 3yhdeny1carbazate

Lty S Lo R TR e S et

1-met hyl - 5- ng t _r Ol éﬁlrggggi essfire and the residu I@eﬁr&np‘{ QPO % ft@t'@: 5
1-met hyl -5-nitroi g4 t yx}{cl hyks- Nr&ﬁl’dﬁz]oi—b-ﬂhﬁﬁhﬂ-Nz—lsopropyhdenytca‘bhatﬂ”ﬁt e and
1- net hyl - 5- ni t r oi mpde@el162-G| net hyl N-benz %I oxycar banmat e.

"EXAMPLE 92 45 . In accordance with thg a @nﬂ%ﬂj lgtpl?ﬁg ﬁ

dch de or acctaldehyde, 1 ace o cetom., t ere 1s pbtaine -net oimig]~
'N-acet oxycar fgamat ). \ethy! \”-Zs-fb nylcarbazate, -methyl— RitBimndd X Qﬂth?ii 2 go
(0.01 nole) of 1- b”@ﬂi yl@nﬁhhzﬁé Qﬁﬂg mmitdoindi ﬁBltﬂiMJnetHrl N‘*’-ethylxdenylcarbazate
hydr oxycar bamate in 10 ) of pyr| di ne, cooI ed in an ice bat h, is added

slowy 1.12 g. ac e[gyla a| ovved to warmto

i
oom tenper ature. The . I s’éﬁifm R hiaugesour e

l'eaving a resi dueoN\Hquf;'naxﬁe BldUdoblbE Tod) 0B ME obBenzoyl cladiide fis Adder edpwevi Ng 15
1-met'hyl - 5- ni t r oi Altelazapding foy Il nnﬂrhyllsq\lsadetswyonasrdmamgmh ice and wi@r. ‘The

In accordance wit e ipjate bdﬂ; & Z°1 i 2 ;alrltrl BFEZORFARRZHE O §lreds
~ anhydri de, @I ARG SR d%‘? %19%’ dclfinang. BhARY bRCet i C
i 3 pl ag&zéy

anhydri de, |@1ere is ohtamcd 3! -B-@lﬁno 2612- yﬂkﬂ@hy@ birRdcagrd 20

1-net hyl -5-nitroi ml:baaol - 2- yI met hyl N-propi onoxy- car banat e,
1-methyl -5-nitroir Pﬂ swpwwc %@A gsa; gfgtfséo‘;ggg ‘ﬂdlgr 55

ni troi mdazol -2- YE 1 1 a o ggﬁ hyl S-nitroimidazol- 2-y1rnethy1

1- met hyl - 5- npg r oi m ar Z:M 'l-m /1-5-nitroimidazoll2P§ yl Ne2-butyrylcarbazate or ‘1- 25
N- phenyl acet oxycahiaayﬂast:eummxdazol- -ylmethyl N*- mxyhtetylranﬂme with the above
procedure, but starting with trifluoroacetic anhydride, in place
of .acetic anhydride, there jsnfl Al oy Qleiihazal - 2- v met hy!

N-trifluoroacet Oxycaﬂ‘b@r@j@ nfdle of ]-methyl-S-m'ro azol-Z-ylmethyl chioroformate in 50 ml. of
1, 153, 347 30 dry purified tetrahydrofuran 1s added 0.05 mele of semicarbazid&D§@aidE1¢rid®.3To this 30 :

1- Met hyl -5-ni troi rlﬁﬂtrt a@e A (ljg( g‘ubw%edx vigorously fot:1 ;
g o o e S R e L
Iy 1

1IN sodi um hydr oxi Ggciigie %Iaiefnfl@

EHJlfr%mV\étﬂa o (9 N‘ tro-
chl ori de. Bepgoyl amdfzol-Z'-ylmetmxm:bb@l)feanaaiz&td with O. ) enzoyl
chloride and addit | ofm jacc mﬂumﬂh G GRdvel proceuigre, Hur using t 105 Carb ne is
added and the benZd ﬁléa%&‘ e Jicseny ﬁ@zgf dce#%ﬂjﬁ@"’%‘i pheaeee V(47 thyl‘ -
dried over sodiumsultate gma ora r?
1- net hyl - 5-ni troi m dazol - math | Exmrnﬂ\ssbenz dyI oxycar bamate m p.
147- 151 C 40 thyl 5-mtr01m1dazol-2-ylmethyl N-hy roxyca 40 -

R T .

N- hydr oxycar bamat ef 1-methyl-5 -mtr&nﬁdag:l-z-gﬁne it eyl uarbeanare tira 60 mi rod nﬁthaﬁol ’ﬁfe acet i C
anhydri de arés heatféélfl%m%‘tm 110““ at refrigegggor Jerhpors amthyat ttl 45
m.xture is evaporﬂI @‘%gﬂ Q{d@‘ 'er g‘;?;& ﬂft’ﬁ‘g’ mgrhe o Lo of
wat er and 50 :@Eaﬂﬂa&qﬁ@ =Y tthe reS| orm 15
~extract on evaporati dmacgd»rdase \aﬂmhg/sbbal ﬂmcﬂmepbxmdm:hg wAnh Nhnqtls;lbsdlrwrylanmd in

ether and fi béere ydrg%londe, N-n- Ell i tl Chlg_qu t Nd?hm gr;ylagu | net Fﬂ”
: N-benzl drowc amj ry
N- acet y] - N-acet Oxj%e e ar Fg%te[a%réd l-methy'l ; 1tro mlda%ﬁ cg%!t ;ﬁﬁmmﬁﬁé lg;q:g
procedure, but usid 1k Eh‘! vﬁNdn -propyl-N-hydid ﬁSa?Aakémlnﬁ j-onat e,
but yr| c anhydri de 5a:ﬁdon|ﬂﬁﬁ:ﬁss-yltmﬂ1§]ut Ednﬁ-N h}&lhﬁ?dafbaxaa’lshy d dBmethyl—S-mtro-and
pot assi t um v&$ er atimidagshyigehy dt-beszvikhhiydiokigerbams- pot assi um phenyl acet at e?5
in place 20 . of acetic anhydride ang pofagsi um acet ate, there are -
obt ai ned 1-methyl - 5-ni t {.@r_Aceteéd@ethyl):S-nitroimidiHo LR Bk thyl- N hjR 6)&9661rbamate
N- pr opi onyl - N- pr opi OB}6|6Qxyfcnabmkyethyllsmmtolﬂydaztﬁ-zmmdﬂtyl pliethd Z@rbenate is dis-
2-yl met hyl N-butyr penp\pﬁw[ 2? wsthanaly 9@% (igtted with hydroxylamine, freshly prepared from " -
1- net hyl 5- ni%®r oi h g}fhﬁ:{rﬁwmﬂf_ loride 4nd 0.6 g. of sodium methoxxde in 20 ml. 60
val-eryl - N-val eryl oxycar bamat e and 1-met hyl - 5-ni troi m dazol - 2-yl met hyl
" N phenyl - : acetyl N-phenyl acet oxycar bamate' 25 ' . '
-EXAMPLE 95 . ' - 25
1 NEt hyI 5 n| t r0| m dazol 2 yI rret hyI sul farmyl car bamate 0.1 nole

o o A N~ Y T T

ronm ol- 8'




until all of the starting material is dissolved. On cooling the

I nternmedi ate, 1-nethyl- 30 5-ni troi m dazol - 2-yl net hyl

carbamat e-N-sul fonyl chloride crystallizes. This product in 30

met hyl ene chloride is treated with nmethylene chloride containing an excess

of . ~ammoni a while cooling to - 20[err] C After 2 hours the. ex
anmoni a and solvent. are . - renmoved by evaporation. The product i s
washed with water. The 1- met hyl 155334 o- "~ imdazol - 2-y#het hyl

._1
o

sul f amoyt amat fecrystarl [om, e QL Shdanol . 35
ot G B B e LI Qb SO e,

di nmet hyl am ne ' lam ne, Terr]- propyl am ne, aniline or
benzyl am ne, in place of amoanawmheOe are " obt ai ned

1 rre hyl -5- nrtrdrlﬁ d!ltr oJroig4z ar bamat e, 1-
| - 5- 6‘%5 ‘?6%#5 é‘?o}e ojﬁ %& r“,’f@ﬂ W%IW“C%EX{%@' )Ca?l;armte

1 m3t hyl -for 5 minutes. hm1dazol—2-ylmethy1 phenyl -
N- (N - et hilosddtbbareniy |a§¢earainaﬂﬁtnﬁxturﬂ:-all®teh (] stﬁ’ldrfmt t bpuni Bﬁzmhyfo
de; Et t to yield 1- -
2 y| ht Pyﬂeﬁmqm (%%gﬁ%% ?f ‘-fl’;% g@lmﬁfgﬁax‘ a &é{;ﬂ‘g%{ﬁﬁ‘ ]§° C. (dec). - - 10
y HIP %rd cgw the rtin, thh T\'—methyl droxylamine, :

. '\F (N - pheyls amnfng dyfhyd ik rgiyﬁlnme,dﬂlzol 2-yl met hyl

N-(N - place of lbaﬁiy}alrml ﬂnauamyé ))blanddarm'erbyl-5-n1tro:mxdazol—Z-ylmethyl N-
E)(ANIELE Ogethyl-N- hydrox}%oncarbamat%ﬁwr%gqh I%ST]‘;ZEI Zglg Egg}d rc%T hyl 15
\-([8rr] - g s i N
- 1- et hyl Ewmagﬁmt?na a}z?gl)[m):t ﬁ.F rBanat eyl‘é‘%‘ enz e of err] tol uene- 45
sul fonyl |socyanate are added tmﬁﬂ.@9m of benzene cont a| ning 0.5 m . of

pyr i 1mﬂ éSlEFIO‘mlCh I%YMCUW‘Q"]:H dd(la f.I ux ygtil

’TJ-

evaporat | &mnbmgo Hia o xng @cro%nzaﬁ- ﬂlE I eihane 1s rapld tat ystal line

rrat erial faRust Qbk@ldlb@)d}\lftﬁr £eed?,dlyrﬁﬁr9, thé zadleisrmmmthﬂlteratémattbe or acetone to
ste’mg matm;fd W!Ie-rsﬂm frem ithei soltiap| is me# over a column of

N (ol e i ety s ity %‘; > (dec.).

In accord é‘tﬁﬁlﬂu&ﬁ Y EmRTEe §u B toRbrbfoiad dbiiet hanesul f onyl

| so-  salt ony-aﬁta{rls-ﬂxﬂﬁouﬁid%EZ-ﬂhctilﬁr I -niethbiyead sodtd mnyr%rcsrerclyanat e, there i s

. obtaj ned Sielpnipyl135-1h1%C.0. boreroced i r{,‘ tdaa%ol | me rié
¥ refhanesy IR e o g ShERe e oo
pr ocedur eN o%ga%\énjr etﬁ 5 rﬁ’tﬁﬂﬁ‘i (yImeth ON-phenyl—N-

. isothiocya x?girbﬁdﬂﬁé € ofll @- mwfyas B@dnﬁdaaamgnﬂeesponeheﬂngr-N-hydmxy-

1- met hyl - Barbpmaegin miada@dl-m@‘lyyﬁmtroumdazol ~2- ym 1/N-hy %YFafr@n?lest Herecar h:%rrat es.
EXAI\/ﬁ_ ‘gis obtained 1-methyl- S-n‘no;ml az ‘h me héf' Ns g f hyl

N-di am ”Oﬁﬁt éﬁ%& fg&z'ghz .tx;l-ox cg,rlbamgizt ) L:f@g-?-nﬁ omé& ll.[zor ophosphor yl

| socyanat §luethyi III\Dmetﬁb\y&{:b'uﬁﬁ sol ution of nole of -
1- met hyl - 2- hi,:dac@ zmeat Wrirh tHs- abbter mpaedwia 2ot gsingi disrotthanel dlnomm rous, tetra-

hydr &% urar‘illam djgzo ol ut¥n is
- added to é z?gx oimi a?g;r-amnﬁeib;l% ca%aé'na:glkérggi}d- uti‘oxmg)&g yahydr of ur an.

-pro
After twoce Maﬁ: ﬁi:l 5Etﬁﬂ$ mtﬁ:mrdizki@-fﬂ‘xéthylll N&-benzyloxycarbamate.

1, 153, 347 45 is filtered from
e ST A aed wder | g 1educed
mat eri al |h§dr6@5§fﬂiaﬂl iV 6 d’ﬂQ:yfcﬁ{id, chdRa it QHTICE Bdeh ahydrewtslbkman 12Af ter washi ng

_with g._aceviataghydrideh &'hd -niietiyis -2Bowei t tp ovan dta zzodm ze!%iemmylrhe
N- di ami noptirsanis Grypearl B P%’ss Jea e 2 NG 5; ahisddn $#9m et panol .
- 1 N-ac ox cgrbamate.
5 In ajd{:}d o')&'o pt:h %t%g GEJ 5o anfpliriddISi NG

met hyl am rbﬁnynéjlalﬂﬁ &ﬂ@nﬁ&nhydude and phe'f ytlamhﬁyﬂrlde£11prwydfa!&&tﬁe ani li ne and
benzyl ani rehydiide, pheaac ere Ofbtajyad elomghymimpingdazol-2-ylmethyl t Wpropioneye  obt ai ned

1- net hyl - 5arhmare@| ar:lérm %relr% ethyl,. Npju thyl-5-
phosﬁ?ror yl n;? %ﬂ ethy} ll‘d Fﬁlett?r, oi%hi i’g}*ﬁ{aﬁ}%nvp%ﬁ qz-yl- 55
[ bi s(di met y the abot mﬁf Bk hrar€ifd Wid @@ roacetic anhydride,

-1- met hyl - 5a mlatfr ei Med:azﬂiydrmeythafetxhyabtambd[ bisihgtShnilraimidao)-pilosthyl 10
phoryl ] ca¥-biflerpasstoxycaRmpg] - 5- ni t roi ni dazol - 2-yl methyl N-

[ bi s(n-propyl am no) phos- - phoryl] carbamate,

1-net hyl -5-nitroi m dazol - 2-yl nethyl - N [ bi s(ani | i no) phosphoryl] -

carbamate and 1-nmethyl-5-nitroi m'dazol 2-yl met hyl

N- [ bi s(benzyl am no) phosphoryl] - - carbamate. 15

EXAMPLE 98 _ - 15

4- Phenyl - 5- n|tr0|mdazol_e ' ~1.56 g. of 4 - [err] -
acetyl am nophenyl - 5 - nitroinmidazole is suspended in 50 m. of

T et hah'_ol and_ 13 . _ of : conc_e'nt__r'at ed sul furic acr d added

e L T Y 1



ef f ervescence ceases. The reaction mxture is filtered and the filtrate

added to a m xture of ethyl acetate and water which is again
filtered. The ethyl acetate |ayer is separated and t he aqueous

| ayer further extracted with ethyl acetate. The conbi ned et hyl -~ =
acetate extract is dried and the solvent renoved by evaporation under

reduced 30 pressure. The residue is conbined with the residues,frgi?

the previous two filtrations. 30 The m xture is sublinmed in vatuo
~at an oil bath4£enperature of circa 200hg_§‘;c. The ~sublimate is
taken up in I =Ya aYala¥=1a <Ya d.cooledtc ol ¢ nhe

5-nitroi mdazole; mp. 284 288[ err] C Exdnmz 93

EXAMPLE 99 35 1-Methyl- 5-mtrom1dazol 2-ylmethyl N—benzoyloxycatbamate

1- Met hvl - 4- phenvl gin{oiyl mxﬁlé_ ‘T imidazol-2-ylmethyl N—hydroxycarbamate 1n 15 .
ny P y 'lfs it d gﬁdforz 6065g no

100 my. Of 45phenyl ByipedddOisth QREOIoF beahy e Gt Saniio) B ares

war nmed - t 0.l 4dp [bewzere 1€adcbd/enid b benzmatl@& is éperatmnmlenmm \me‘ﬂahkt eis

cooled in an ice hover sodium sulfg ?ngmﬁi Hy@ﬁ@kﬁﬂéfowamlﬂdhn%ljed and

the mi xture poure H7t°8°’%(§?ébé§‘§te Pe1r47_1 1°C. The mixture is filtered

and the residue, after air drying, is rmﬁﬁgtgal lized from 40
et her/ petrol Bum et her t BMgthegl-Schitteimrigthdol2-ylbhethyleNiydetybNricdrsxgéartiatidz 0l €, m p. 10
74.5-75.5[err] 4%1 0.22 g. (0.00€ mole) of l—methyl-S-nltmkmdaa@f?@ﬂmyt ﬁ-hmmwcarb@aabove

procedure, but st it T e I*‘Q‘i?l petis aphydrids are heated on a s e and
et eomenyt. 5 ohe et e Ao i TR

t here are obtai neektfhetrm'rch)ﬁ)ratlbn(ghhﬂ’ aphiiny bro&:cnwmﬂolk ez il eﬂleﬂﬁd ﬁltered 15
1- net hyl - 4-ni t r o- tggeld 1-meﬂwh%wyplmghwi-?-ﬂmemldﬁzeﬁltsé'N-acetOXycarbamate

45 In accordance wntll; the aboved procedure, E’XA % opifyyic anhydride and

potass ropicoate; u ydride and ASSIU] fate, valeric anhydride

- 1-Met hyl - 4- phenyl gl‘ sip Fl.%cn% nﬂ iF&Y’h E&ﬁ fn henyl acetate, in place
“m xture of 220y. obf fheeﬂetahl)yhn - ssifim rklcEtﬁral fhe aﬁ'E) Braindd 19metifylls GhrolT0l €)200f

par af or mal dehyde ##idazal2-yimethyh N-RIPm@WWip&mmflmmwmae, Helatthxli-ﬂnnroamma’r ed tube

over- 50 ni gfEetl '(9“‘1 Uy % }ﬁ(}%’d
Camorely at_Fodiain el et R L R R

di ssol ved i n2svat er and extracted w th cmlmﬁ!ﬂfggrm The chl or of or s
extract is dried and concehMF‘éYlédntr@hléamle%ylnictbyl|sslfad1oﬂ@cﬂamael in ethyl
acetate, do1 e{]

El ution with ethy °“de 's "’ «m g mateﬁ:llelsogdé\éi %@Wﬁ’sﬁﬂa - e e%@i”ﬁé% el ds

1- net hyl - 2- hgodr Oxy-mi&ioh’l)ﬂaz 20yl ¢ E:aﬂh&imiuﬁhrﬂﬁ&ﬂﬂriﬁe crpstallizes. This produ isol utspon
.of 2.33 g. (0.01 melhmlyneo@hlldmth ht@-“h dm@h ﬂet ¢ijolridel cpdveiniyg -a5 txcdsy ©f 55

i mi-dazol e in 25 nfmmyga by WA FEB o By mﬁ ?‘Eﬁ entEB‘S g.
' (0 012 nol e) of umdazol-Z l [‘ lfalﬁ Qﬁﬁé"?ﬁg sag :% or et “l? reaction -
mxture is s¥rred forac da Gtith She “above procedud, bh OGN nRIPRMAL HiBerRyMehiteS POWsEd
into about 200 ni eth!iimlvvamampyﬁmme, raniline) o béngylawine, éil place of ammoniay eerdi ght and

- .I.ZQ
carobner " o ST R
o el t , - -5 -
60 . 40 n- E ylsu &%%Oé )tiar ate. me mtro m1 zol met wl
phenyl carbonate NS(N’-thylsulfamqﬂl‘@@@thaledamsll Meshyl-iamﬁﬁimiﬂazol-b@hﬂethglu |N;I(Mnnon| a.

After solution isbgHyimegcabppa t“am‘mm% " is permitted to evaporate.

The residue i s washed WismahehiARdbs {‘!f.t&@e clifofBeart met hanol
to yield 1-n& hyl-4- mhaiakelofﬁ hdthiyl-Sinifofidaad!-2. P! do@@mﬁmafﬁmluene- 45
46 sulfonyl isocyanate are added to 200 ml. 8f HepBn8doAtaining 0.5 ml. of pyridinel N

accordance with tHBe é??‘égg ’ﬁt"‘t‘}E%éFu?ﬁé‘ed pader §Eﬂa1F‘t4nﬁb‘ P@eIEF 10114’119'@ Hy lobtainedh| or o-
phenyl - 5-ni troi m. Vs i eﬁ?gm 1B

U

._“.N

b [g‘lt‘tno az‘{icF‘@uY there
-is obtained 50 ' yield l-ﬂetﬂsﬂai-iﬁptbxmﬂdat‘ol‘- -G ﬁm(j-romex{éblﬂfﬁxgl)é& ? 5e9m9t hylsg -
carbamate or 1- metT¥|C @ewi tro- phenyl -5-nitroim ‘dazol - 2- yl met hyl
‘car bamat e. 5 - "In accorltei‘ance wn}tt the ab(;;’e procedure, but starting v!;rxth Eyetmmsytfonyd dso- -
IR ) . nate =Tplrienesyito t
5 | ,‘,Y;;dml_,,;kn yMgt am%ﬂ Y a%\ | enfbeip | sty gty |
car bamat e 55 In accodafiteX it €heO p@ce@ure, Hie ]stamﬁk evv)nhoﬁ]e corres onding -~ 55.
1- net hyl - 4- cyano- Eothm@mmcmld&za’c eptaibéd ghe {oftesponding 1-methyl-5rirkopnhids2bl-2-yl-

par af or mal dehyde &y Psplipayithiosprbamatess h§| sul f XI de is heated | n a seal ed

t ube ‘overni ght at 120[ §kdneis-nifinidl k fxlde, gmpved conpletely.
"at reduced &P (O] | Qﬁfélbfyesclﬁl o E& &Ssla is la@ded k& %%Tg&c}ai{l amag Bfelfl and g5
extracted w th chmoleoéfo E-methyFIqugldroxjh&thyl—S-mtroxmdazotehH&bEédO Iirmaﬁﬂs"ﬂfoaﬁtteu*as dried

‘and concentr at ed.- hydiurpge 'f‘l“ﬁfg d‘?fsllggPW° Cethipsolutiancis addsd to an excess  and
the solution is cﬂfa?‘ﬁ%ﬁ'acﬁﬁs ’“8%‘?“ ydLg e“i‘:"PL’:‘P‘f‘bﬁt 13 G e FP}‘I“‘T%cet ate
-and evapor.ation of the sol vent y| el ds- S :

1- net hyl - 2- hydr oxynet hyI 4- cyano-5-nitroi m dazol e. o ‘A sol uti on

of 1.82 g. (0.01 nole) of 1-nethyl-2-hydroxynethyl -4- cyano 5-nitro- 15
.|mdazole |n 25 m . of dry pyr|d| ne |s stlrred at O[err] C and 1 85 9.

~ NA N . o




phenyl carbonate is separated by filtration. 20 0.005 g. of

1- met hyl - 4- cyano- 5-ni troi m dazol - 2-yl net hyl phenyl carbonate is dis- 20
solved slowy in 50 m. of liquid amonia. After solution is conplete, the
anmoni a -~ is pernmitted to evaporate and the residue washed vvrth

- water¥and recrystallized from ’ *methanol to yield - ;
1- net hyl - 4- cyano-5-ni t r oi ni dazol - 2-¥I rret_hyl car banat e. 25" yq)
EXAI\/PLE 102 o o5 .45 S
3- Nt ro- 5,;5ntlerky Aol mnaaa@n dhibride arid] thepté&rrgtmfzraxl is CRhbAIRhG®r A
m xture ofrecrhce67prgsu %m& amndom 0i1loﬂdenistd's§blv3d drxmﬁ; &adj;tt"gxuhommm dazo-[1,2:a]-
pyrrole, G“:ts;?a:g A EGBQ)@PJ!}lnﬁFt%@YI A 8’%?‘ at‘]eawtht of ethanol

_ ]lczwa.lrggg th;nmdfmmh&i%'tr%tﬁ yigethyl Ji-djaminpgy P FEhemate A % r adgi tion of a

18 6&2bii e it tHe AbSE prodddure, but ugﬂm&%@nﬁmdmﬁﬁm&por ohydride, the
sol ut.i on iechykmimpoi-piopyihntite, anitatdnll bexylamine, ain f gas@fls ammonia, . of water

i s added sﬂme prew ptpined | rkmqﬂlg'l 5-1‘1wura¢amiﬁdﬂmem!l nll‘{-['b@@lwlﬁ @F@xy 5, 6 di -

* hydr gj ni d&¢ il‘%‘% 71 IR imiasly ylnging _[[ﬁge i) To
a" sol Ut i Ornébrche bia:?%nﬁrh@isj sLmt B ‘;ip?é % b lg a M%Eh . of -
pyri di ne; phoryl]carbamataoCll-ﬁdh}tl—ﬂ-nﬁﬂarmld‘aeol-baﬁrﬁbxhyl S Nebis{exili )pﬂﬁpf@ryl]ef phenyl
- chl or of or rrebenaty oPvi-wehydyeitoimidreeli2aind@ly! N-[bis(eshzyRoingiphptosll-The ni xture i's
al | oyed t GC*HREMF to room tenperature ogdnd held 35 15 at

this tenperature for 48 hours n%,irf_mhg;g,%iogn m xture is- quenched in 60 n.
~of - i168- wat @r 4and ih&yl&:ﬁiﬁbﬂh&dyﬂg 5SOhitdimidazdle CiOV ey filtration.

Af t er dryumgﬁﬁtme 8f nethang)- and 13 ml Gomtcrtnytdd osmfwdazagxd[ addflerr] ]
- pyr, rﬁl - 7- ith é%ﬂ“%nﬁlde SpEging)j S@’@He Peing0 Iﬂ‘l‘m‘ below 2chl or of orm

AR R A oo I, SO 5 o LB o <,

- cool ed i N mixiifeis aitaed bt a Pnpedturd of rersltﬁtg 1DOC. & Bt Hoe'S hodch® M Xture is
al | owed t durther agious solutlon of sOdAm muge ealtadniinig\1.08 @. ofcsgdmttl enpersaﬂdfde The :
chl orgfor hour. 252. mg. bePRije slyyried with

vt or8 3 b Y € IR s e ﬁt;ﬁrr;tb%‘y Bl g o

car barm-t € rhiguR0df JLHE - afxd hibrakhi€h s again filtered. The ethyl acetate layer is.
EXAMPLE 1G8paskfed and the aqueous layer ‘further extracted with ethyl acetate. The combined

1- NE%B. yl - Zatqy \,qaf@zgchy | drigd mkhy le{gg p ved by evaporation under reduced

© To a Rixt Lqrgg Egzrgd p}m‘%g ,fg;"y;g;@mg airgg;,%%@tm Sin 50 o

dry . sublifn Pﬁ dRdrhe, ¥rerrl, ﬁc@ﬁt nd kdoled dQ- of sodi um
hydri de. I1s-doigidafe; BipnZsiayse C. (dec) sul fate I's added and the m xture is

» reflyxed for 2 hours. Afte LE Phe ent is evapgyr at ed
under%r educed i s(§q‘ 'Q’Iif;‘{jﬁf?n?ﬁﬁ’ 5@% 7%3 :ﬁ% yti on%lrs 50
added and ¢hgsm toutr Hingoed, P68 ogeraub tiire fi d Bfanekydth,acet ate. The

et hyI acetatmaus HBium 11ydrox1de sobudbr added arsl tba/mpmnapadedtmd Emeesrt 0 give

drying, ed
e e s, e A L0 e C

car barm-t e 551, accordance witld tHa -abddE proced@t, I’b)ﬂ sta@tir{y\ﬂfh@‘&[@?héﬁbl- itad-t r oi mi dazol e
' ar e heat edimitaghtr ande#-hiesphanyl-Bi-nitrolbdazol, in place dfO4-plenylStnitrmbbillazble,i odi de in 70

berthen earg gptaigedd yusthylihehlosephapgnynijreimidanels, and E'G’Cthyl“*'mtm' yi el d the _
rrethl gdl deP%‘trH ‘tm@‘%$y$turther Weid i®d. The 1-nethyl - 2- hydroxvgrrslet hyl -

- ni troi m dazol e et himethyl-phdayiss- ARéiRidRAN2-Himelfat®dand® Circa 25[eri] C, under
.01 mMm A mmt opﬂg 3>ﬂ rlenethyl- ptehyd-5-nitroimidazole, 15 g. (0.05 mole) of

1- metggy! - 28 fn 1y i oxdeeis h%‘fda“‘@r yaleda by per-60
- subli'mat e rgrl S g%gjo’g ‘1‘] gggggﬁg %}f@ﬁ g| veh pr oduct
having a chid orm es:traz:t is d'?f@d ixiurlﬂncaﬁ’ﬂaﬁ Tie Gfsé’o ve in ethyl acetate,
sol uti on odnd Jthed@hgjor( isCB&Eednanl £):01!01‘in of alumina. Elution with ethyl acetate and

1- methvl - ZﬂWEFrﬂ Y;?&rﬂé?ggyr tmig{ B’i‘ ethy1-4 phenyl; 5rp1t1<tyn zole.of dpy pyridi ne
on g.+40 -4 y -nifro- S

I's strrr edun%azo% 1 ?dé ldm éﬂ%ﬂg &gﬁnﬁg@l gxl ﬁ@o% %le) of -

1,153, 347 phenyl chioroformate is slowly added. The reaction mixture is stitfed for 3—4 houssl OW Y added.

The r eact.i &odifi inpdraude andst ippuralcint @bouBd 200 diloofrveiteat The adturt 6 dat ure and

i s poured ¢vmishiaindthe &@@ﬁ% of dfm*\FHt"éthYFﬁé‘“Fﬁ"R‘ﬂQ?P’ez'i’l%’etbié @yl overpi ght and

b t 6
the fPeci pf °é‘35"5‘sn‘i§'i'§r§f;‘§a?ay ,g’* ahifES Il LS QI CRER) cBsotharss YL bheny!
.carbonat e Jh%ol%gﬁa(tartlﬁ 'h Jrcf monia. After sollitica s teOthe arffhéhia 105- 106[ err]
C). 5 is permittedQo e@dpordteNEhdiehidud-inivbshali wiktdeaal an2 rychyamibai | frophenyl car bonat e

is dissol yeehablowl yield i-mghyl-4-pheeyl-S-gigoigdazob?-yimetdiyli etrtamatoni a.. After sol ution
is corrpl et'e, the anmmnia is pernmtted to evapor at e and. the residue
washed with water and recrystallized from ethanol to yield

1-net hyl -4-nitroi m dazol - 2-yl net hyl carbamate (1.2 g., mp. 187-189[err]
C). : The starting materials used in the af or ement i oned exarrpl es
..may..be prepared 10 in the follow ng manner. "Supercel” and "Celite" are
trade mar ks. - .. 10

A o ™~ 2 1 P T R B T T ”~ A ~ o




di ssolved and diluted with 175 nml. of water to give an oily precipitate.
The m xture Is extracted with ether and the ether extract is washed
with 2.5 N-agueous hydro- — chloric acid and water. The aqueous. acid
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150 M. volune. The residue is diluted with 500 . of water, neutralized

to pH 7 wi th aqueous sodi um hydroxi de, and extracted with 1.5
liters of ethyl acetate. The | extract is dried and evaporated to
yield 1-(2'-hydroxyethyl)-5-nitroim dazole. It is convenient to
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Preparatlon 6 C1-(2' - 0@&}&9}?&') 5-Ni troi m dazol e 25 17.1
- (0. 11nm|ﬁy)1-501itroimnﬂaaole hydr oxypropyl ) -5-ni troim dazol e i s_dissolved in
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of water and added to a m xture of 100 ml. of benzoyl chloride and 300 nl.
of 2.5 N aqueous sodi um hydroxi de and agitated vigorously for 3
—hours. The m xture is 10 t hen concentrated under reduced pressure,

extracted with ether and the ether extract 10 - - is washed wi'th -~ :

sodi um hydroxi de, dried over sodiumsulfate and evaporated to yield
1- (2' - benzoyl oxyet hyt)-5-ni troi m dazol e. : | n"accor dance
~the above procedure but starting with phenyl acetyl chl oride, - : -
propi onyl chl orjede and vaI eryl chloride |1q ce of benzoyl chloride, there
are obtai ned 46 —hpitrol-mdazole- -
1-(2' - propi onoxyet¢l ta)hza'nom frano inwihaiak @lves 1banuophenyl-s-mtramdazole, m.p. 156.8—

1- (2' - val er oxyet hy}$2 5. nj dazol e. In accordance with the
above procedure, but tsm?ﬁb‘m Astohmeal§,109f t he 1-(2' -

hydr oxyal kyl) - 3-ni troi m dazol es produced in accordance with Preparation 5,
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1-2- Et hoxypr 0§ - 5is ayaperagpdhiodfiames @nder low pressure, less thap 13m . of nfefrudy. ﬁ‘bd wixtugd
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. I52 aken ug iR 1n ﬁ{Z_A&m ethyl)-gpl f 11"(32“" % dr oxyet hyI) 5-ni t r0| m dazolrg_
p (0,35 mol thgrls-? %{tr%lmxxglz %ws
chrom ¢ acid/sul f U(Ef'ﬁn@gﬁ?é zdldmeﬁﬁd"ﬁﬁl Sdetic anhydride. T g) eﬂe
chrom um t r| oxi de mfg fr 3he hdur aod tlemmattﬂaueﬂdesub&uww ﬁ‘res&ﬁ¢

to 100 nl. h W@P%ﬂh%mﬁ@al%@@b P ﬁk-%qzéCrs heated to 70 err

& for:

one hour and i ng. _ﬁrjﬁ bitw)-3 | ut &8l
with 200 ni. 1tro1 léfg 1-(3 -hydroxy y(%n-n?r:uudé ﬁﬁ% Eﬁ%h xg %; E gg:m The

solvent is rermvedmuuaelﬂcr i plekid @ d- (Ml@&ﬁﬁeﬁyl&ﬂdltﬁ)h&dazole, there ar Ae1E L t aken
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15.7 g., (0.1 nole) of 1-(2'-hydroxyethyl)-5-nitroimdazole is dissolved in
500 m . of di nmet hyl sul foxi de and heated with 8 m. of dry pyridine,
4 m. of trifluorocacetic 5 — acid and 61.8 g. (0.3 noles) of

‘di cycl ohexyl carbodiimde for 8 hours at 15-20[err] C. The 5 :

m xtufe i's treated with excess oxalic acid, filtered and the filtrate

evaporated to dryness at ‘a tenperature of 80-90[err] C under% '
vaeuum of less than 1 nm of marp‘wg)gg pressure The mxagjre I s“taken
up, | MWater T eut T atzed WII —aqueots—sodiumhydroxi uer to pH 8-9

and” extrag ‘ﬁ g © PF f‘%ﬂgep ’t"é?“h Y§¢er sodi um 10
sul fate, bﬁ’gh it ;Q; &Fﬁn fédnﬁj%},jgé_s 3 Wﬁgrﬁge Eus hydrogen
chl ori de ams;ﬁndmgma1kanoyloxya1kym-ﬁxframmh &z_o - yl’aceta deTw e hydrochloride is .
* renoyed by filtration. 1.55.g., (0.01 ' nol e) of the aldeh;/d-e _
hydr dchl or| L%XA%‘F&%%’V‘““’@&‘%%WWM& water and 4 m. of 2.5 N
aqueous sod L ilifiallie SORLUMRay Yogh! orite is added
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Wi t h chl oths® (511: jont under reduced pugssure, extracted (¥t gp hegep rpEYract of t 0 ar yi ng
- 43 s°d1 hyl)s- ,%‘}{gx;é %ﬁf&d’vﬁﬁ%‘r‘m FaRRR eaporeted 10 ¥dssure to yield

over sodi qg)
5-nitroim anpﬁcc da)i&eaﬁxﬁi 1he aBvé Procddud® bustRringoWitiE plehyldeetyl chloride, - I'n
acco [sdanc erovmyh cltlthele asovalryp cida@el ity pach ot begzogl dhloride, Wietelare obtained

1- (3" hy dll % ye _yl)-S-mtroxmldazﬂF,t r o-4# -Brapigflosye; 1)-é1n5g9§m@ﬂzole 15
f\l
1-(2 - hydfS, tah s L&f@fg?o@dsm, bk SwiflPL: dI6H: 3.
5-ni troi mhgeeked 1%@@&2@1@ in' accordance thh Preparation 5, there is :
20 obtamcd the correspondmg 1- (2'-acyloxyalkyl-S—mtroxmldazole Pr epar at lon 14 Et hyl
.5-ni 4y oi m dazol -1-yl acetate c - 22.6 g., (0.2 nole) of 20
4( 5) n| t I’QIZ ﬂgj %}Lg) 4 S Slinfis }bv@ﬁ?‘i"ﬁ"’?% m . of nitromethane and 26
R ws PhidAge &t ARES Rl %ﬂdﬁ@%ﬂ{;h@ofﬂ xture is
cool ed tOm’g)E) of E'sz-ethﬁ:gyeu»zyﬁ tosglateadnd Haar&iDtoU18564195% C2For 130 . miadtesdTaz 0Oacet i ¢ ester

1§ eqeofept rféakFIB thh a mlxzage of chloroform zfd &f. NAsquepdsli t i al 12 m.

Of di azoa%é:{atn thyéﬁ%gglf or &agqe orf?fjé gcx rac Fg@ucou:h layer-ls CO%gent rat ed
under red dREE SRk rs&num atre vent LBKEVET el %.;ﬁesﬁﬁ‘et ate and
- the et hyl Thcesidtceis Sdidsaliel A evhias hkﬁldwaoheﬂhhtoﬁ@-éi%ldmﬁ(ﬂﬂeﬂiﬂﬁxa Qkihgit € ammoni a. A

preci pi t agter as the eluantgEvapprgtionniof ribs reludez olelds | s(2fedomedlyrhditios separ at ed by
filtsoati ormldaiblekflm lilaamom t horoughly 30 -~ washed with wategp. After

* the ethyl achlRtRIafRIRE tmsovbss&d&sIb@eistmr%rw@%&ﬁ& Wyf @dyBee, 30

dry hydr O@-@mp@dyétlwl it gate ESbut &yt s ﬁ:&;aﬁté dg vtohﬁrb@piohylateofﬂ 1acd hy |

5-nitroi atbwet Psylate, there are gbiained d-(hpethouéthydrS-wigoimive lc, 165 175[ err] C

i s ofgt ai % - %t;ra injidagole, dr(é'é?tﬂiyftéit‘ -nitroimidazole and’ 1-(2-penayl Bst elss

hydrochl ori J ssooved i N PRYBdton §f OM Whi ch ethyl 5-nitroinm dazol -

yl acet at EImEﬂ'lox%ﬁ)pyﬂiﬂfrdin]mdﬁole crystallizes. 35 I n. accor dance with
the above rHéesiu(Qal molg} ofs f-mittoimyidpzeld ishmiyet touglﬂsawda@ﬁs at @1 35

pr opy EE' Baflefgh g’UPPYb 35‘ ¥ a’&ﬂ 54 de oputeh dibacetc ester

, xeure o oro foc aqueous
there ar Esodium hydroxxdcph'ath@- In 1s sepﬁsf?lg,y nd ¥ qp&) lw'er extracted

5-ni troi mv(ﬂlazhlbrofbr |'Hl€eetoaibiﬁsd chloroform extracts are washed with water, dried
- Prepar at i ¢jr g_ogxum su fatc andehi wlvest yeinpyed jupder| sediuded pr egshingr Gl wRideds 40 -

22. 6459. | Eﬁ AR IR e A giv*ﬁ‘;“ﬁfm ro'g?% ‘t;leg;g] S ) 60612 8 qWRID50 k. of
ni t romet ha g[ rdance \v1rh the 848 ﬁ;zfz-gﬁoxm{ dh wd F1 uori de
. et herat e brs2-abaetintyiltogylats bﬁtgﬂd‘ce of &Hdiﬁﬁ&;@dtotyﬁte there are obt (Zand a sol ution
-of 25 ni. ethﬁxyhﬁwszwr@pldmle@néS—(quthoxmerzﬂ)-ﬁ#mromﬁdamld ronet hane is - _
added. An additional 12 m . of_,di a%iO}p?é)pl onic acid is then added and the
sol Wi 0N 5 NitroimidazolCPIEERL LR ed "G educed pressure. The residye is taken
up in ethyl BEeiabemaldofdb(2-hydroxydugletiiydimidestal Bk&OlpUhi®mmashed with '
i ce-cold ofqm@usd tedtadt ‘elt}ammm Qi a CArOpwemd;ésutfatceacxd wture (composi- Of -

4(5) - ni t r Bz B @rqmium Lionide and iP5 = “FP‘F‘% E“? . The filtrate
' or Ui ok way T f&iﬁ@ﬁ%ﬁ: 5.5 8 B JOF ot atg phase has-
been dri EGm@&@ll’ wiStO ChlddForadl Tfhatsﬂvem is removed u eV 8 Gk dreC Qflé de gas is

passed t hresdighs tahea @oilnubdnom hydEgxilg Iandiematted)wm etberOThelether layer is yl pr opi onat e
hydr ochl o?“ﬁggman tg d f%¥ ide " §ta§ 1?% |d extractedn@ith - - The
estap hydigh hdgfol- _«;laieglc g? Ry ITFWHFERe B A 55- ni tpoi mi dazol -
50 1-yl propi onate ryst |zes in accordance wit h
the above procedure, but starting with methyl diazopropionate,

propyl di azopropi onate or benzyl di azopropionate in place of diazopropionic
ester, there are obtained nethyl 5-nitroimdazol-1-yl propionate,
pr. opyl 5-nitroi mdazol-1- 55 yl propi onate and benzyl

5 mtrom dazol 1-yl propl onate . T ' - 'h5"

o . I D 1 a I T N 1




1, 153, 347 This potassiumsalt is dissolved in 40 m . of water

and acidified slowy with con- centrated hydrochloric acid to pH 2
or lower The desired crystalline acid is filtered——— off, washed :
-wWith water and dri ed; mp 226- 228 C. UV. [err] CH[err]G—t
297.5 nferr], 226.0 n{err] E 1% 458, 199 _ max

im 5 [err]. . » 266:0 mlerr]; E 1% 335.

5 _ Preparation 17

Ethyl 5-nitroimdazol-1-ylacetate 17.1 g., (0.1 nole) of
5-hi't roi m dazol801-yl acetic acid is takenldﬁ,i"rﬁ 200 m . of -et hanol
.and heated under reflux for 5 hours, dyf ch time a slow streamof dry
10 . hydr ogen obiabithazoleSt ﬁ@&ﬁe@tdthro e reaction m xture. -The

‘ethanol is then r em)\lﬁmlg (. lllﬁole) of 1- (2’-hydrb§yethyl)3% raﬁmdazolajmdxssplvedadtm(enil
te

pressure and he roé &l 15 ylie mdalet‘tF hfy 6 ml. of tnﬁuoro
B o O R e
The ester hydrochlaeral perasur@llos% Y Tk Shewu fatsa Olof

et hyl 5- rpirdssueei WhetkAizmte-id taldnaped aite; ndﬁirﬂ:zed?»ﬁrh?aﬁ{neeﬁsr disa hydrcsude

precipitated,;jn cr:Ee $-I-? ged £xsraprech thdrogghly with eth arC%*t a‘tf@d db'y"gqurt SIO@tt“Flon

10
15 m&c %ﬁg ;ﬁ‘éﬁ;ﬂ c}?%or ¢ 15 l%ltratl 1 '
met hanol , n-pr Opaf}ﬁfe Qf tHd aldehyde hydrochl a@ssolbdd 19 wafeh nplnl o bgr eis
- obtained the corr elstpqtrt is g i thipdebxidenaddedd Myl 1 mole of sod1utﬁ)l‘hydl‘e&hloh;e| is @ddear .
~ I n accordanc %wr t fpnd h’g abtrhen Sgsweic@dum% at fgopm mréttpngow&lﬁfur; roi,'}irf:“r‘f%‘é 5
g is ace! 1 c

5-ni troim dazol ;:gfgfor extra ool o'»'era‘sé’c‘;l(lﬁ:di lfBTxé vap rated uﬁcﬁr reduced .

5-ni tr oi ni dazol - ftadaxah imiBeDSITIEyHostic QB ;h, gzds- |
corres pondi ng et hyI Ifmexicrydnee withpdhO fbgbe J@bcedudd ISL]t iy bith 1- (3’-hydroxypropyl) -5-
B-nitroim dazoI 1- lqurtzyplé grploniat place of l—(2'-hydrcxyethyl‘-S-mtroxmxdazole, there is obtained '
Pr epar ation -t r°‘m‘d§?°‘l\ﬁ'-‘(1?’8§"?ﬁ“lfa‘fol 1-yl acetonitrile P4

_g , (10.02 m)l e) ofEt@g_rnfﬂromlmﬁLazyng}e yl Fregeienilde in 50 m . of dry benzene
: - and 10 nl . "@b.6tghicnynble)Cdil 408) indRintlda2old B alistulled! ROBO nil €8f | nittomkBline 6
hour s. The sol ventand 26 ml. (0.2 molePéf boron ;rlﬂ?ondeaﬂdrae:m:e@sdz }'lﬁlri cxr}isﬂlre @smoeicd tde ar 2e5
renoved by - e\?éporat gn tw’f’E‘(ﬁJ@%de? ag‘mm r in 25 ml of i ue

di ssol:ved i n chl orcg c@,rtmcd %%iﬁ%at tﬁ"gdd' iﬂﬁ gccé& Algﬁm

_carbonat e sol uti onhaasl di‘cta&dicﬂll&irwzﬁlﬁd |“liklﬂ11&u'l)lfiaﬁlﬁous|ailﬁe Bdieib) ANpredigiiel de gas
is . intr oclrl!ic-}(ébtnltrmtmt;lazollt>aq fotvhed rand is saprrasdbyufilirgion.diid filtrate is thoroughly

nut es

- 1-%prhe After hyl acefpie phase h drigg oyeg sqdi f
5:-nit rﬂ m daz®l - 1- ?g rogen ch onde gasﬁyg;ssed tlgngh the so utrl%t? liithgl 5-¥n§roﬂmx zﬂgg as ¥
crystall i ne preci Plch4 ¥drochlonde, m.p. 165—175° C, is obtained s a crystalline reci ltat
The. 5-ni troi m dazol - Tnigleadr@ydsthioridd 1§3d15kyldd’dQE ter, £:6:2 whish bthf3ls iz01-s0di um
bi car - bcniratteemmllﬁt—ﬂ@i’rc ¢rb|%a1hms<ture |s extract ed wrth et hyl
acetate and Phe et hX ia:z e EP_‘ WI;h thr? ;lb ov;zo:\cctatc m. pthfu:eﬁéﬁI diazo, g’é@ﬂ gﬂfe,e to® .
yield 5-nitroim d"ﬁafﬂ OE pJ?)Qkig i -mttoxmldazol- 1-ylacetat sﬁ h téccesb At & wi th .

t he above procedure, but star ing W t'h 5-nitroi M’ dazo
yl propi onam de in IR' ace of 5- nr t ror m da?zalzzm&onyb‘acet am de there is obtai ned

5-nitro- hyl S-mtqo% plzlf :
AL 226g .ﬁ& h 40
Preparation %g and. 26 ml oIe hhﬂ?L ztﬁ lsiE'o %éﬂﬁ% sr‘t’:g:)eltedaltl:g
A m xture of 3.11 9. C.(ddd QlsoRtdnEgf 29 m15oﬂ'ld1§zﬁrﬁb;m m 125y o ¥itromethane is .
_p-tol uenesul f onat eaddg. An. addlmaan121mD3’f glaZQpl@p(m@ aqdrlle hexoﬁddedhencrdtaslsmunm sal t

of et hanet hi errﬂ‘atcd d S[l _pressure. idue is taken upniet P@FaFFa?ﬁdde |
toyl -acefate so{u on \, as ice-col eou .

Peated at abdst cg LA W ‘i‘haara%@ ol i S 5
and is poured Int()v ) vith . wagf. Afeetneratr@raca@cetpaasahdagaeac& %) sﬂmeﬁﬁa f
ammoni a. The  dry ?hydwgfclt tsrhlefl:?esg aexstb?aamét eldough tﬂn: sytdmyd IahsétSanmmmtml-th ract :
is dried and _concefi" Prifig 1S obrained as a Crys Lt
1-(2' -ethyl t P oet mhf}g R (PRI i Gisolpd i Foe i aﬁ?ﬁ“&&‘e@?‘ﬁ%tﬂt“é’% th the
above procedure but” gh ad‘cbrdaﬂ@c Wit e Sbotd Prbcedund, d&%ﬁttméw)th Ir{eﬁfllrciiazoproplonétg

propyl tosyl ate armorsl dtraztomplmattatzrobcazjyl yifazaprdpiotayd it plBeel aft diazoprogiéric estedf et hyl

-tosylate deri ﬂllere are Q}%ﬁ‘ dnethyh) Tnéﬁo lda,nlﬂ rRTPRIQpate, propyl S-nitroimidazol-1-

1-(3 -et hyrtﬁ?o [e""’TP”“’“” |"f"’§‘ Spirgmidsgol ] iptoplonate 1 1|4 _ ot hyl - 55
thio-[err]-butyl-5-nitroimdazol e. Preparation 16 | N accordance with the
above procedure, bilitngigiidagpl-i4ylce otcaissr um salt of nethane- 50 - thiol,

t hi ol. tlﬂﬁy &5 dpol t!r rpigy fcotate, S%?bed@f5@mﬂ¢fth |,
o e Ly B S

1-(2' -[err]-pr opyldmltsesoat hvassiam Nvak rt@'crystalhze It is ﬂrreae&fa e@1w1th 50%, methanol-
1-(2' - phenyl t hi oetethet ynd Srigih t r oi mi dazol e and :

1-(2' -benzyl thioethyl)-5-nitro- i m dazol e.
Preparation.20 55 1-(2' - Et hyl sul finyl et hyl)-5- nrtrormdazole
55 A _solution of 1.0 g.- (0.005 nole) of

1(2-ethy|th|oethyl) 5n|tr0|mdazole|s - coole.dto about - 20to -

~~r p—p— ~ N~ 4 ~ oA



52 1, 153, 347 at room
tenperature. The m xture is concentrated to dryness at reduced pressure
_leaving a residue which, after neutralization with dilute ammonia, is
. extracted several tinmes with chloroform Evaporati. on.of the
- chlorof ormextract |eaves a residue of 1-(2'- :
ethyl sul finylethyl)-5-nitroimdazole. 5 In accordance. with e
- above procedure, but starting V\/lilrls3;h412 -ethylthlo [err] 51 5%

- prs opyI )-o-ni Lol ITtl Ch’:lZOl1 dL n I LIII U rl UUL ) =5nrtrormdazol e,
1 - et I})ﬂtxta@is yd?'f)sclll:;gns S ls ss%v_f desnrc b:%%:gne owlly Wlthl gon-
(2 - N Plo@Pydsicl R Wit ah 5022 @e T BRE AR o-

et hyl )-5-nitroi m dazol e or benzyl t hi oet hyl)-5-nitroi m dazole, in’
“place of 1-(%.v.aCHOH 297513& rzydd,la 06t Il )sg5ropi troi mi dazol e, there is

obt ai ned 1-(2' - et sul finyl - [errﬂ prB’HyI )-5-nitro- 10 - i m dazol e,

1- (2' - et hyl sul f igwbulge but yl n|tr0|mdazole ' _
*1-(2'5 net hyl sdi fi?i%ﬂ [ét h{/ 05‘1‘"’8 €r ni trom dazol e, 5

1-(2'-[err]- propylsulflnylethyl 5 nrtrormdazole

1-(2' - pheny, ﬂdi‘ -IR,}Y({ ] Lf} reparation 18t hy| ) - 5- ni t r oi m dazol e, or

. y imidazol-1 et :

1-(2' - benzyli 41 Tgl, Y. ﬂ&oﬂ}yy agetx&#ntrd"-%l fi‘ﬂ@e%@'a&d is talffn up in ml o
Prepar at i @thaidland heated under RAUN for O hélrd) ddrdl ~whick ltiafe RYdlowed: r@(ﬁ £0ne
Am*ure h@ﬁfrogﬁgghlq@e is gass@izthwggheg regekion mixture. The ethanol is then removed 10

1- (2" -et hg tr i m::ln Vil n-$'lTﬁ %ﬁd%ﬁ? ug recrystallized from afgonc to > m. of
glacial a et &l dHbtiord le stéfvc Xa! rpmmb%&dlgn%mtés Sqfygated for 8

hour s 5-mtro:m1d.&til-11ﬂQEt€té5r . pC76-L sLBréciyftatbcs nCQPEGAMRE kahGdd under reduced
pres&ure QSbmattﬁ(brﬁltr@tw@i Fhess) ~ " water is added to the risidue.
5-Ni t roi e | BEQSEREPn uwﬂnsmeg\]ﬂ propend or n- is
separ at eg‘b obYb o lc;plag;t a“&aé‘ﬁ fo s vioPehdtee oS dé{’ﬁr:'E b eproesh In

accoy dance Wid ccbrhﬁcabmu&hdoam@gtbﬁeeuxlausutss&aamgl with YinfRindidabed-1= Bt hyl sul finyl -
20 ylpropiapih yacifi - i - plict robi Smicleimdh®l-1-ylacetic acid, there is obtained the 20
1- (2' - [ er FYEPOBIRA Shils Poibaber-Appy -0 mhurs] érmﬁr@a@@ﬂobl-ylpmmor(a@ -n- but yl -
sul finylethyl)-5-nitroi mdazol g,,,,.

1- (2" - et byNigsinidhl-ghdihirid- ni Pt ddzol e, 1- (2 -ethyl-
“sul finyl -[er B g;r(@ yln)olesoﬁ |5tnrtmnﬂuaielzlejmetamlde in 50 ml. of -dry benzene

1- (2 pheﬁ Ujé?% '@ijﬂh °;@t hqeot drrleﬂaz eﬁg?xrl fand egqurfi The solvené 25
(2 - benzy y fessure am :
t1-(2' -et hyliwk:iéls ?‘K } J:Ei g?at E.rlfatc ﬁsry“fhpﬁf dqé’.&“etsﬁs ¥& are obtained
5- ni 4 oi mintkagugéd: mu hho‘edhlmydformt solptienl bhufdo Bi@jtromidizdl nqnaaatdam hydro- 25
1- yI errfh“ﬁ.’rl‘.ig) fellisgrseciphatpi ¢ r oi i dazol X err] - but y|30
ot hyI sul f goes trf)%r’%ﬂ tomtnlc hydrochlond% tate t eryppgm fon e

d
5-ni troi Nregdval un(i]er béh&&hﬁ @t’bry t;_ggg@&v&t | 135! ﬁ:eto tr] edaészl

-ylethyl phenid squuﬂamme wrtblnhi: Boowd brocedie, AR Qtar:ihgydnalt bLyﬂtrohﬁdiZlelSm fOﬂe
Prepar at i 3" § opion noe in_place gt §-pitmopmideatl tretsanifico tyekenie yobtatmgd J-nbeoni t r 3B ni dazol e
30 imidazol-1-ylpsepiqngrilg.o 7 pp| 8 liod 74 2 - Nydroxyet hyi) - 5-ni troi i dazol e in
50 m . of 1.@EdRYkibedhy)S-nitroimidazole {5 reacted with 75 g. of
[ err ]y t ol uendsuikibmroy B.1¢ sl @0l devldrtof $bjteinidazel.1 yﬁdﬂfy] #-thatds@ifonatdhie reaction

*mixture i %“dtgﬁﬁmaml g gmieﬁfi ﬁacﬁéggt' rsalanﬁjetb%efh sA0atal. |0ﬁérypdle0| piPate is -

_._,.'

separ at edaddis poured into §rd g@’}ugs“vr}'%ﬁ ”*%lﬁds ‘%Qagidrl ed to yield
1-(2'-[er ﬁl xtdrd Is bR 4 Iwli @ M pﬁé&@rﬁ@’ﬂe extraeis di%ed ;;:; csofbkitﬂ(ﬁ]}ﬁa ole; mp,

- 126-127] e# re];zdt(é of 1- (2’ ethylthloetby]) S-nitroimidazole. : 35
In accordan Ve e@ehﬁrue Staltyag wish érnitrom]gdmlukyl-n- 45

C1-(2 - hy d %{ 1troxm1dazo 1-nsbgt H} of ethyl tosylate deri-

tro

1- (2' - hy sy }Hﬁi i 5 TS z'gmp W ?[m'ﬁ’ a5 e bt s nit r o-
| m zole, 1k aBéosda (103 I‘abqu |p)oc<§iuﬂaJ tuk Qdirgl tdaﬁcﬁﬂséi\xm satt (0B methane-

roxyﬁ\}j"[, Bnqﬁ?lglf 5{& s@rlé)enzylmercaptan imndace of ethanethiol, there .50
yl

1 (3 hy d? n'f? ﬁg roipidazole, 1 ?a%té' Fthrocthyl-S-mtro-
- -hydrnmgy Q‘gﬁ az°le i Eg Py osteD-Spiooht aj ned 1 - (2
- [err] - tol uenesul fonyl Oxypl‘EWa)‘ngOS - n| tro- 40
i m fdzol el (2"{‘3@311:‘;?110 fﬂlefthi'l‘ P@rﬂrogén);daqulo)l ufe?%zsul f 1(;)hnylts‘oxybut yl) - 5- 55
mole) of 1-(2'-ethylthi - 5 -
2: E ;8: m g % ' abou 1—2(2( JO and a ﬂgﬁgﬂé&fb ﬁl&qiﬁ, (0.0055 rg’gz;#:?%iyllbxypent yh °
@ aé?phtha aci 1,2-di Bcthoxgr 1 ixture is kept overnight

oxypropyl)-5-nitroim dazol e
1-(3' -[err]- toluenesulfonyloxybutyl) 5-nitroi mdazole and 1-
'(3 [err]-tol uenesul fonyl oxypentyl)-5-nitroi mdazole. 45
Preparation 23 _ 45 _
- 1-(2.-N- _orpholinylethyl)-5-nitroimdazol e ' 16 g., (.057 nole)
of 1 (2 -.p- toluenesulfonyloxyethyl) 5 nrtrornrdazole and 9.3 n1 :

[ 1 . e -



27.9 g. of 1-methyl-5-nitroi mdazole and 30.1 g. of paraformal dehyde are

added to 154 m . of dinethylsul foxide and the resulting solution
is sealed into a glass-lined 60 tube. The solution is heated at
110[etr] C. for 24 hours, with shaking. The dinethyl - _ 60
sulfoxide is rermved by d| stillation at 53-56[err] C./2mm The residue is
extracted with . 6(
62% - d * 1, 153, 347

. 3 x 150 m. of hot benzene. The benzene extracts are conbl ned
and cool ed t t enperature. 1,153,347
1-Met hyl - 2- hydr oxyagbday hemperitute! @hiinfase! i¢ colcdheh@d kd & ANl RS }’ered
by filtration. Thdeaymghd;‘?ﬁhe phick] uftdr deﬁraﬂlﬁltclglcmtmlﬁne ﬁgﬁf ;aﬁ{ 59 1
Preparation 25 5 times ‘Ylﬂlchl r‘ifbrﬂ% whlamﬁoﬂﬂ eytaaﬂsa)l@tahysidjue of 1-(2’
_2 hydroxyrret yl §tlpﬂii? liaz:lizv ure but ~ ¥
o) of (3 -hyCB’rdwy@ 5oml ol lgr; #’ti%ﬁb{éd&ﬁ ni’“t
in 200 . of y!diyl)-p-yll‘tﬂahmﬂdaolt €l @r.egepﬁﬁno yDL5-Bitroif dafdic OhLi® fieni ¢
acid for 12 o etthém@lmld%hele 90| I@hbenzylhipehyt S atirdiyideviapiar pltde au luazder

- nyidazole, there is;oy Ifi 1 1 tro-
reduced presgyire. ﬁﬁ?ﬂe })é -eth lsultm l n- -ﬁj[-m ﬁ -|€li1?}’ Wgﬁg in )(ﬂ-m .
-5

_M

chl orof orm and aqufRHsiaRdIYH. shasell

after drying over eﬂ@nl-lsumoﬁmhefzat Eb.r 11-@'-&\&% {c’ufué 8“’%’“‘ nyﬁal Yol ved
10 - in 75 m of dinet hyI squOX| de containing 15 g. of

par af:or mal dehyde, 5 lgml]t%lpd @5 ‘h{%ﬁ @'#f Preparatigidution i s sealed into a
glassllned tsibe. “Theg g‘uﬁﬁfﬁ rl]% ‘gh f}?%{fcf ) 24
hours, wth shakisfigof gla-.EhBaceﬂ'EBa%ﬁ andl 3 mil SZO‘V., J( Y rltﬁ(y tél T li?nngf:k;]zocﬂ:; =
reacti on vessel anrt1@0ieC. dfmolhtyhsutohamrdel mrﬂcmv:ﬁﬂcdmtesdms@bhd xloatd @ined},

53-56[err] 15 water s Iﬁf’ “’I"ﬁ' rqswﬂe fqlfsld@ﬂltkﬂehsédthwmfbne@hxh PEGipindtes of hot

benzene. Thespenzénd Ir?%cco fraion, Edtdnbi ned go frate

. th abo ure ut startin wﬁ) 12 -met ln qf? 90
to a:small vol ume eth§n- B-anﬂﬁ[@'&:fl@lil"yl !2‘019}{{0 lu nylethyl)- S—mtrgmmldazol?) qf nl-lbuI:y
& @

yl oxy) et hyl ] - 2- hydul thel)-Hin froBmidrizéle , Ol-(21-manyMuBin g3t Sbitroid f&8zoR) ’S:tlly gcovered
by filtra- sul y propyl) S-mtrgzmxdazolx., 11(2'-phenylsulﬁnylcthyl)— -nitroimidazole and 1-
it q, n lac salfinylethyl)-5-nitro- :
ggepar ation zf 20 1m1;i%z_;1e E%% m d itr - -yfmethnl{ ?Jylléogle, 5-pitroimidazol- = 25
: -§-pro

_ 1@ 5-# roumdazol I-yl-n—but | cth lsulfonc, -nitroimidaz
~1- et hyl - 2- hydr OX \L¥yizthy netﬁyls‘ill"brreplS-IfﬂtdBﬁidﬂzﬁ-ll-)&etl@l %-%ﬁd YIéﬂkone S-mtrlofrnl:gzlﬂglgl% 00 ni.

of benzene at 70[ &lethy! ptenythfiepepandss-ridmidazok kylethyl Baizyhuleree peri od 460
gm of lead tetraacetate (previously W?,shed w,th glacial acetic acid and

air- dried in3o 1-(2'- ﬁ-'hﬁuegéﬁl%hylox;é}g’l)[ﬁﬁﬁm b‘;ﬂ xture is stirred at 78[er 0]
C. for 8 hours duri ngo (@27 hok) ¢te hydroxyetHﬂ)-ISInﬁrouﬁiﬂdé&E &l ol eofl RRpyrinacet at e
precipitates f r omis; 1easted ¢ith {75 gnof pHiekeeneiuéonyt eﬂqngc &l 158 @2 €br 4 Hburs. The reactioh0 St and

overni ght at roo ’g‘p@lésr 2\ Egdénmd‘f?o“ témF% é?]i' @h?ﬁl‘ﬁ arecipitare is eqpavated bpy

Cfiltration asd WaSh&ihidble; Wfthliﬁ_ﬁf H6 é°l'c"6??ﬂf°ﬁ@8‘5’f5EWZene 5
filtrate and Iﬂ/\ﬁﬁdﬂ&‘ﬁceaﬁﬁl @xaﬂsoa&b@etdm thhe bei¥ingl wieh 42- @b
sat urat ed aqueous S ars@zelm b1’2fdwdro¥ybutyl) 5-mtl’0mitht<ﬂe» n%«wrh : h?emy’xy-g ngﬁgé

.~ of water. The aqu % dm n z@lh @Ghydroxybuarﬁﬁfnamredazvkt X
2500 m . por4d ons j@fa ’fygir o: g lmlm? rOERS ,]-T%Q Ysl) -5 pifro- -

- IILro,
backwashed i ndi vi diniadyfbly, vvut- h250G Molue RYbud) Q,o Hedy wihh the
benzene s @ utotvenesuifanyloayrapl) atsed mtmmu@zulo tlo- (k'ynﬁs&oluéﬁkbelfdnei5| due is
di ssol ved in 500 [yProg)-5-nitroimidaz qygg ‘o-folienerulfenylogybupybr-Switroireidazoln aad dt eam

cone:at 75-90[err & tolegesulfnayloxypentyl)es-nitroimidazole. The acidic solution is .
‘then.cool ed 40 room tenperature and nepfepabilog @8l W th 35 sodi um 45
bi car bonat e. Thi s 1 %meg%hmﬂuhnl)eﬁﬁmtremtdh@h extracted with 4 x 2500 ml .

. e -

“por Lr ons 35 morp X arei”xg'fakd atﬁ} gh' IIS?E Fha&-ﬁ -njtpintidezilevarsifeidml. n t ur n
with: 500 m. of tef and! E¥tracted with ethe

15 Eqpetion 8 ﬁf p |
-evapor ated t% dr yme@sqlmylahma&hlﬁmm“ﬁ £]e t f%te, : t;‘ ﬁ:PJS g ﬁh us s
obtai ned is di ssol vel acwrdanqwmhrrhmbmlpnmuat blfthiaﬂrngfvmn @syzadmdmi I;Jiﬁeﬂdxﬁtd
over * about 250 grrfz, s ﬁ% hylaﬂ'f@ 41 |plagen ofy @jorpheling| there dareiobfaingb00 ml . of
lam

rerhy e a0 O T PR Y ve o

resi due of siibstamhiuairﬂxc}ézd)d.l
1- met hyl - 2- forrryl - 5- n|tr0| mdazol e. ReB:rey@&tmw zatlon of the- product fr0|§1

500 m .
1- et hyl - 2- for rryl toSIS% Ib itro g!zol gﬁ[h %}paraformaldchyde@re added
"Preparation 67 45tube. The JsolMﬁIn hea m‘ éresug ) w1 sﬁaélkgnr‘ lBjH?@ 0
_45. . - Asulfotidetis emowfl bymtsmylhozrmg&esswyz I'THR résfl is @R wi;; zf

g. of magnesium .- 26.3 g. of nethyl iodide and 90 m . of diet hyI

_ether 2.8 mg. of this solutionis - diluted with 15 m . of -ether,
and added to a solution.of 0.5 g. of 1-nethyl- 2forrry|-5- :
n|tr0|mdazole in 20 m of di et hyl ether The mxture |s refluxed for 20

. L e e

3”3



The aci di ¢ aqueous |ayer is extracted with an equal volunme of nethyl ene

chl ori de. The net hyl ene chloride solution is evaporated to a
resi due which is dissolved in a m ni mum vol ume of nethylene
chloride. One-half volune of petroleumether is added = - and the :

sol utt on evaporated to. gi ve-a residue of 1-methyl-2-(1'-hydroxyet hyI) 56/2/
60 . ni tr oi m dazol e.

63 3 ~The solid proULﬁéﬁéJ obt ai ned are combined ar?a di ssol ved: |n
et hyT—ac at Buatgheasi d- washed

al h’ﬁ‘l na, é’li%éf eolfhnj[lfyenzenc The Sbgnlzyl}c c%ﬁacfr%;&oh%fﬁclﬁgt an‘%& Fedcvered| UITE.

. 1- Met hyl bQﬁl(rélnonhytdrymawebﬂayd mS&g;mfpmlm—dB&zs@ICé crystallizes; mp. 144- _
- 54 - 1,153, 347 : 145[err] C It

S Isecry J ddf romze,t gg 91 1 46 RHhiBazdie MEL Yl - 2- (15- hydr oxy-
et hyl ) - 5§ Q eé n{(ﬁﬁ%r ’H;fd Eﬂ%f idal lle is tieatcd under reflux ;
Pr epar at h@moZﬁl of dxhydropy 11 tﬂh reséhc( af 1 Igycrrmcg;ustehn}fbr)lc gidhfor 13i mi dazol e 5
To a sol hbureThefsoldenbis gemovél pRokatiyn prfder reduced pressure The residue is

: hlo

1- met hy| 3hip ibe g Pe dif bl ro q%éqg ofiun Bicarbonate. The, dhlogog, 1y ¢
1, g?é:“ WB'{WS{, T%{ite"ﬁnrf ulfo Zets:g Ataini 1§§>%¥ ﬁdrﬂb:ﬁﬂld @mﬁtﬁe Réultagron trifluori de
etherate solirtfon 5 d@led) i o G - glals-lidéda 2udae Tha reudon EOheaﬂed a0f110f & hyl et her e

sol ut | on folv oA Bagrs,  with sha(kma\r Bliso LmasP O isyyi Ef’t e§m°N|dt rf@g!‘%k as is evol ved
&.

Aft eir t f"i‘febc?nfi offe o L“’“de e aly ey soI Ufsi on i s
3 150 1. f E €
al | S%‘% g-g%gue f extr ct w1t x m o L! p' 8 .
Xy)

: evapor at 1PL-8; B@Gx@il(t }@@-niﬁ'om)xdaaﬁld c@ﬁamﬂes argif 1s\ma:bercdcb0rﬁltaa-n| ng 5 nf of 4
' 10 tion. amoni um hydr oxi de are added to the residue.. The _
chI or of or g&ll gL s S at EP”P“’“""" 26 washed with 10 m . of waser, dried
over anhf 4% gg&‘-‘%ﬁ %dglf ﬁﬂuh rﬂhy@% El@t-ﬁﬁttroxmxdazole is &h@vetiesi due is o
chr onat ogh & & b‘éhzlexiecﬁ el C.UDheghl M&d&mhﬁkhylmhﬂmet jod5460i t r 0i m dazol e; .
m .. 98[ egn. ] of (éad iﬁtaacetate (prevmuslﬂ' ovashed @it gla(lﬂ a@e_pcﬁtg elr-dned in e

hyl -t B AURNEE g ot do fhd Ffhich t s5  of
et H‘é‘ ol , { tf;?’q ﬁ‘?ﬁfﬁf&f“ fr? m&éue &‘ﬁéﬁ&w‘fﬁon 5. allowed to
sta filtration Qn\ﬂexfr lxe@ 1th3ﬂx 100&N cIf%Eﬂaaié armrcembxﬁﬂl HeMerﬁ]trAthaddl tion of a

few dr O p Swastfes gdeamrated amﬂattwozl litre portlonsarlf i sefutated @ausous wqawwéeret-ed sodi um

bor ydr |‘19@at ?f way g.f “f ’é‘faf‘s o °°mx2r’§ . ON gyapor at éd
Bou ’fgef“ w1 Rl Tl Dio i teseal € 15 20
Separ at e oRMon! é eR/ ia& in \A@ﬁ &;ddrwcsshmaieﬁaueamdlssalvm fitr 500 anl, of

10‘7° sulfund mcmmlowm«dcrm antdain doieeat FHe9¢P rigcéﬁmrnetes buyt: usi ng

d| azget han jgne e cooed 1 Aol acg5 of
6 228 b RS Tl AL Lt .

hydr Oxypr&‘BaYJ 5 ?ac&' rE leﬁﬂl aporated to dryness, in vacuo. The crystalline
1- et hyl - sidut ' thils t'atm{ty sudissblyed 5a rai mmmum Ml o, chlgqofog_m and filtered

- - g r a bessily 1 £ methylene

g'rat y :. t 1 b|q he)% te 15 evﬁap ratL ?‘vﬁfu%?tz?q give a reslgx]ue of subs ?:ntlally 40

eparat | 1-2-form l- -nitroimidazole. Re ghy;ﬁl ation- of the product from § :
2}

[err] - (1- Neloltd neRand afié:@ 791 i 601 -m @I -hireGlfidabi; m.p. e 6. of

2 benzyllmdazole |s adde to 17 m_. of concentrated nitric acid in 75
nl}gf ace}wegl An ygzrl de a L& lgﬁ’ P’h27an ice bath. The reaction gnxture is

war rfed Ay §1x it fohiae ) RS 83m ANG SeheRadiawy €d OR to

crushed i sgs ffafem& Bidor SHAUIt mB O diechy] Sth@X .8 Afg. O ik Sdhuridn s 100 ni . of

chl or of or aitutcdhvéthds deetﬂemhid@d@ﬂoo mscmm efct5 g of 1-methyl3formyl-5- washed with

3 x 15 mmtgfl)tfalfcb?d r20 &) ?f\fck% LBZ T‘% ffdf m’gﬁf‘f‘%‘"" ‘%\/apor@t ed

to Oqoyneseﬂl%?cp%d oééglg hg#agl iir '% ntt sox ate @iﬁ\ﬁéated-rhe addi tion of _

di et hyl Uness in wacuo ¢ dﬂ@l—ﬂ-tl'lhﬁﬁr tiybihyl) Snitriifiidedolest al | i zation of .

2- benzyl - 4‘(: B materidl rzodxsfsbldaz.o le&er, an equal volume of pe2rolg@n gthergf added, and :

2- benzy |_- 5x)esumns reolutiindersercdapd eire FTgaliegt et f( Myl are peated 35

.f or ?§0 m —Eﬂt idi %aa\&)e[nﬁrlg}l:r 1§bxtfo‘£t Fhi tx{:&Q:I flang ET:&L& (9 nmhyle&fchIQMeor of 6Fm and- 10

of 4 h‘lhe ylene chloride sohu# ohfieh teé@ Xto (Crefi HicNs disRivadned. The
Chl or of or mirfntink &kﬂﬁmc ﬁfrheﬂtyknm&hhmg One-bdlf volume of petroBumy eth®r isrhddedf water, i s

dri ed ovepndagtiqysslutions eeppetttednta give EfS‘ﬁWdOfeWﬁ@Yla?r@dhyd’Pﬁféﬂ’é%de 6.
1- ey - SR o Pl uzgmcqaaZOL ook BHY bbfith BYcosPalaual apd | zatTon from

i

ethanol . slution is filtered t abld- 2RIV Arcl g@ﬂ?ahé oRdedd! @i 411 dazol e i's
di ssol vedshdl whiideX 1 -Meehyb2-(14-byddByerhyl)-5- rriﬂrmmtdizohmgeualhanﬂm:bS 14— of sulfuric

acid. 5.25 g. of sodiumdichromate di hydrate in 40 30 M. of
water is added. 75 ml. of sulfuric acid is added so as to maintain the tem
perature between 75 and 90[err] C Heating is continued for one hour at
about 70[err] C o The reaction mxture is poured on to crushed ice -
and concentrated sodlunfhydrOX|de . is added to neutrality. The
“product, 1-nmethyl -2- benzoyl 5- nltr0|n1dazole |s f||tered 45 off

— ~ A - Y - o I - A NN



et hanol evaporated. The product,

[err]-(1-nmethyl-5-nitroi mdazol -2-yl)benzyl al cohol, is 50 renoved by
filtration. _ _ _ e
50 - v S Preparatlon 30 o e
2- (1- et hyl - 5-ni troi mi dazol -2-yl ) -et hanol A mxture of 70 g.

(0.5 nmole) of 1,2- di met hyl - 5- ni troi m dazole, 75 g. (2.5 nole) 6
pafaf or mal dehyde, and 1 liter of dry dinethylsulfoxide is heated in a

gl ass-1ined, g rocki ng aut ocl ave alt1 i% -150 C. overnight. The bul k of
t he. donet hyI sthfoxide is 55 P ed_ai_r.e.dueed—pn-essw:-e——lhe
.residue is dissol we&d C.nit4)Bcrpdallized {ram =) heydteae give pure 1-metipidtthgdrast-d, and
the sol ution is. esthdhbpivgilidazals mrmdtsed4i €h chl oroformto renove

the rest of the dinethylsulfoxide. Thepagueolsephase is adjusted to pH 7.5
by the : ad%&gypg_(pfhycﬁg\fethﬁ)oﬂmumngu [0XI de solution, and is again
extracted exBausti velTy awblithn 601.5 g. (0.0Cinble) od il @ertiyl- SThieroigudzolel- cartoxafifehsdel and5
concentrated | eavimip ah 06|1=I2 me@wm@awm ®R C., CO!@E)nmg 133 ml. of & e‘ht"ﬂ“mde

e s h e e
crystallizes. Theo%gﬂaa ol 2 mggog\ff{@ 0 gas 13 @'glv..rgleﬁx er mcl‘ggng Eg’on?ﬁvﬁ t he
sol ution is o e, 20 e Nreres bty WhipEGeure Ik do@Eht Wi t h
et hyl acet at & and iemapodalt OaRro@fm t(f® ml) and 20 18I0 owm:r yoh@intlg 5 ml of 4 N 10

2-(1-met hyl -5-nit Iammwm%zloflro 1 Xidey/dry eddwéneélthe mnﬁ;@’FIm‘:@Mt fatlﬂ :%”eiﬁﬁiiiiig

wi Lie ]
[262 I£|_] rrelvteha;l Béonn I[F%I:hf ﬂu %roglatoF%gp 92 sxhca to give l-mgthyl-Z—acetgl-S _nL1tr§1m Cflaque, m p.
'123- 1_25[ err] 1. ; To 183 g. (0.01[nulld) ]of\/eaamamacm{senﬁdxmld(z[oe,rcns]solvcaGﬁ)GX) mand 15
2- (1-net hyl - 5-ni t obeuhindlasoldde §/38) prop gedurebprchydride. The sglution is Bllowed to stand -

o rmght at room temperaturer gld arf iah ac
gnlg 140- 142[err] @ g.fl y unreacted sodium- mﬁé’%gﬁ %g‘j!‘ ?fn @ijo (ﬁﬁ%‘:ﬁ %_gOO)
m [err[, ([errg lutlo Omrated to about 20 m]. 1-Meth§ (1’- Jydroxyeth 13-5 -mtrmmldazole is
Pr- epar-at ion 3d. scparated By fildrathdR F&}yﬂed 5nmw5tErth1’d1ﬂ&Zc6 pr op- 2-en-1-al .- 1®
A m xture of O. 155 gln pQorGnte winh e abdve pronsglifaybut 221snﬁg)¢lw¢th35=, rdiazopedpaiiediz ol e

and 10 hepyldizo tha e0ing @ ceTrﬁq érﬁzoa\etharie, there is obtained. 1-methyl-2-(1’-
fornyl methyl tri phém ;3’5_ ot ‘da,jj’ @_n Fehy - (Ushidrogyatyg-nitroimidazoley o ke
~under- reflux for 18 The o) I's renoved under pressure to give a

crystal | i ne R®esi due Whl ch is di ssol ved PimarZExmr?P of -et her -The soI ution #%

washed with ‘"‘(1 i ‘F‘é‘° d. The roch acid
fraction is made glk i IR :oﬁeg ¢ qjj;“b ‘f“c ggg; tassi um
bi carbonat e and t hg afs&sHbhth AG 3@Gkﬁlﬁﬁlid5an§ ehl wea dnso cr ed 1ce The cru@grma ted

‘Wi th ether. ¥he etihextmekd eamh raacIOOlml T |cmkohm1 Thecombinvtemlorpfexmvma iEhe 30

oo e By .glr;ﬁéf"lss T h e T LR

yi el ds -3- (1- net hyl - 5-yp3t gl o1 rmmxdazole and Vil 3)g Qidreth ylesﬂlf e hediadp .
147- 149[ er r] 3{: 20 for 30 mmutes at 120° C Aftcr cooling, 100 ml. of chloroform an®Pr1@ palr oft4 An 3235

20 ider gﬂl sodfter washing with

8.29 g., (0 046 nu’;’,i;;g:gr ‘I’,’;‘g "“ ‘i?jf*{:m? ﬁ‘%‘% Io. %jﬁzgégﬁg% gheral is
t aken [Set 1-2% ﬁrso;lma;a d@solved ofOffS sodi um.
bor ohydri de |4Pi 20 ml. of water emtl 15 o:lil vawncl sgidafitheg ofndlivrthdichmpmaiaidibydrae al | owdd
to stand for 5 houjdsm! vhes °f S‘tlllf“f‘frﬁ%i e deid§°f‘h@ﬁn"ftﬁ'§bouth§(gt%r al to -
l'itmus paper by tﬁ &@Jﬁﬁ 1Els d on f ﬁxéﬁgp % e(ingat dium hydroxide aci d,
and concentrat ed UR@&ied t€ dtlrkty lﬁslﬁbtfu& i Gne 1-menzo 1&&ini<ﬁﬁle?-ﬁsgﬁl&ﬁﬂar at ed-
by filtratiorb Theoffor oduct i s recr stal li zed from butanol to yield

3-(1-methyl -5-nitr (928 To 2.15 g. fnfﬁmhyglz?dren@y:zﬁ ?u?mﬁazz :Bl ofema  is added

of ‘sodiu ride. The is ‘allow t ta verni
132-134[err] C. gn of a few drops o cial cenc acxfl aZ fnl ?)fswatex? is a egﬁaf#gﬁl on 33
30 . 3-(1-Methy, %01 NvipoRted] ézﬁhfod fhpI2IM rmm:dazol—Z-yl)benzyl alcohol, is
30 50 Ammmtcmbseﬁlm:fuoaoo ngy. (0 001 mol e) of 50
3-(1-net hyl -5-nitroi m dazol - 2- yI) pr op- 0. EN- -1-ol and 430 ny.
(0.0022 nol e) of pp{ﬁﬁgdl}fmn% %m[f BinP%15 m . of nethanol
is stirred under r 9 giBiturdb R b, }&ﬁ@:hil-@-rﬁﬁ‘dnﬁtdz(zgle,zﬁ‘]g s mol@) 0044

- mole) i's added of parafcmaidehjnle, trﬂsnhthn bfgdrg (dlmthylanfomSe sthemfdeiﬂ aoglsﬁ-limeght The
solvent is r éﬁbveolf‘)é‘?ﬂgr?el@eie‘eopt 380—150° 'ia f?é: precthybulfpixids ad ved 55n
S of vater andiilEyd F“Q:r‘*%aﬁ%g .‘;sig 3 ‘%‘i@s “‘“°§”§“ “;,th"cﬁtr:foéﬁ;ﬁ’ ous! y
Wi th chior of or M f Ofte hesd of 100 BmcriyBRSHE IHe Laghebus itad s B Ebeck G0 RIS & A GRE
| eaving a resi due. ad@itien 6ol s@livar eltaaid ls:ihem,cmd asCkghih iecxruced cxbailisavelyl wiclyi el d
3-(1- et hyl - 30 chloroformp e (%P“MCH BtiedDa Rdgﬁokawm . oily7 @siqueSiviiely | C60

soon crystallucs he sol 1s dissol ed o a hyl acetate, and the solution is



Preparation 34 40 1- Met hyl - 2- chl or onet hyl - 5-ni t roi m dazol e

40 1.0 g. (0.0064 nole) of

1- net hyl - 2- hydr oxynet hyl - 5-ni troi m dazol e i s di ssol ved in 100 m .
of. refluxing benzene. To this hot solution is added 20 m . af thionyl

chl ori*de. - The solution is warned on a steamcone for 20 mnutes. ,, -
and t hen evaporat ed to _ &g%zgss in vacuo. The residue Pf é
1- fet hyl-2-chloromethyl -5-nif rof ole hydrao- 45 chlorfde.t hus

obt.aj ned ¢h§rgéd tish edlurse Vieilathind. | EX@n Wxthretrbe&zetaemﬂ avarpaﬁﬁnneoft:heaces of 45

t hi onyl ciolventiyitds 2 Trmethyl-Srrésedirgiazol-Zyiletherohae-hyl49-5-14°tG.0i mi dazol e '
hydr ochl ori de %f - pared in this manner is suitable for synt hetic
pur poses Wi t/\hﬁ.ﬂ; 340 tiye r(s,p8ROD i togathiromjth  2-(1-methyl-5-nifrpimidgzof-dqybher purified as
fol lows: It i's pipasnbypl mp 12515 Cof water and the sol ution made
slightly alkaline (pH 8-9) with dilute sodium hydroxide and extracted with
50 .- 33X n%oﬁsm i, @,I’doo@catma)am-mIthﬁ-scrtkt@mntmr-mjmtprmsotar e cgnbi ned,
backwashed w 14 wat er and evaporated in vacuo to dryness
to give substantlal?— pure 1- met hyl - 2- chl or o-

met hyl - 5-ni ty @“"WQQ?,QL,% 9900), 315 s (s 9700)1 N€

1- net hyl - 2- chP8¥ onet hyl'-5-ni'troi m dazol e may be characterized as the p- -
tol uenesul fonic acid salt: To Preplafioh YW solution of the imdazole in

chl or of or BYXI-Mcthyl-5-n1tr01m1dazol-2-yl)prop-Z-é_hEl-al ' 1, 153, 347 :
ther® is addédmatusodfuuSo . (1.008>omdr of [1 emer Lz-tvkmnéﬁestmnﬁldmle aatid i ether.:
The 1- et p-(0.001 mole\ of for'nylmethyltnph ?E?u nze res ure ;:J 'ﬁe‘léﬂ azol e :
ex T r_press )
p- Lol uencEp . b %ﬁ‘t,’#to J Stk Wl

by filtrat |N)§hu@dﬂ rdcrﬂ mtsraldsmhsﬁyaratm@tt aMd Pridiin FRhaAE u 1menyme 153- 155
[er I‘]5C addition of an excess of potassmm blcaﬂbmaa:csmd ristaresdingi atiigotsselutidndv e - pridcedur e,:
but usi-ngett Ftﬁfh th rsheyyi The qﬁt‘tfe Sf dned and the solvage removed. tTl?ﬁonyI chl ori de,

there is é‘:ﬁ i uw&mza las xﬁf éﬁ- -chx%:#féol- x >

Preparat i Saﬁtpx% Z-en- -al; m 147—-149° C

20

Toasolu%ﬁ ?zo |
1- et hyl "§4§§‘ 'F‘lrgl "_ 2y 5 an1o k in 10 m . -of -
dry pyridiypes ZQgﬂEt@ﬁfteﬁm‘gol 1 zﬁ%ﬁaﬁ&e o s 65 mole) of p- 10
t ol uenesulml.o yatec sl airddckad tlihexxmo(is lloaved g ot heurs2 € readtiol, over ni ght ..
Af t e? t he muE is they m@g m.utral to litmus paper by the add1 ThQ rrm frallaﬁc \Mit t he
solid pr Og an go l;ﬁj‘f %f; to 35 m e solids are separated i n
accor danCﬁnmﬁfll igggig VleolFﬁi C1§ Ee L@butamﬂt to yxeld 3- (l-methyl-s-mtﬁanesul f onyl

11412 ¥
chl ori de |n place o - p- tquenesquonyI chIorrde there I s obt ai ned

1- ey | hyI t ha Preparation 33 sul f onyl oxymet hyl - 5-ni t I’ER)I i dazol e.
15 -(I—Methyl S-mtrormxdazol Z-yl)propanol :

s o Amrme et e de e R .

250 ny. Ofixsihrrmairhgdmt @mtosmm ac5t1dhlciﬂr(@267nndaﬁ0d)46n&[t§hsliﬂlﬁdn'g of t hi ourea

1- Met hyI 2- p-tol uenesu fonyI ox met hg‘%l nrtror m dazol e

are dded apdy t}@ m‘lﬂnofsolﬁ letslllreﬂﬂiottvemuhtd T’thheolvees il tetn m xftdmc i's geflux ed

for hO@j e residue 1s dissolved in 5 @e 1§ e m Xt ure i s
nuously ith chlorof or 1— dri conh

cool ed t 0 1ERgHIE rodiue T hed ﬁe;t b ater 10 ylem 3-(Lme 5- removed by

filtrati omioimidazol- 2-yl)propanol mp 170——175° C -

20 1.26 g. .of the resulting

1- meyhyl - 531\%%&9 Mﬁﬁjl_s%n%t 3% §/f""| 3¢ ot hi our oni um

chloride i Bdrofyebitdl-§thitroifidagold is Nissddedis Um hydr oxide in

a. nitrogern 100 ml of reﬂuxmg benzcne To tlﬁatmsosapxharxeaddidtmmxftthtmql trileat ed at 55[ err]

C for 15 Fﬁhh uﬂalet@n inpwarnted qa i PGrgninutes and then evaploratet‘i1 o the mxture
itr

5 cgpl cd DL wft@r @m%tm*tu PRGBSI, posg ons of

25 : ch;tl r, ctByl 5,,};& RideYol pad concentrat ed

to drynes $a1td) in thxs mann&ﬁs smtable for synthetic purposes wittiowtefurther pu1.ﬁcat10n)
1- met hyl - 4t m:fpr(glg punified [y Follgusy It isodisselebd Zm 2& ml. of water and the solution

ightly alkaline {pH 8—9) with dilytc € ith
Prepgy at I qﬁl (71 l of chlorofor'n The chloroform ex %ﬂr é if‘f"(‘,ﬂﬁ%d‘it 2 yl 553'[ hyl

bu
pheny Car\r}aﬁ Svaporated in eacuo to dryness to give ﬁubstarjfﬁll ine and 4.87 g.
(0. 031 nolnejhypi-niteinmiateil - 2- hydr oxynet hyl - 3 n| troi m dazol e
are added t o Tae fltreethiyl-2-chtlorerpetyyl-f-miregimidazgle eqay be pbaraatemiegdens thadb-addi ti on 30
funnel . TRAURSR{oRr @i salst 19 p 2B °aw/rvt’7osﬁt“t1‘§'rt‘ﬁé’r‘ea‘f'llﬂaé°"u}‘?t‘1* Jorofo@ solid -
di ssolves and is then cooled to O[err] C. 0.05 g.

('0. 0322 nol e) of phenylchl oroformate is added to the

stirred solution over an 80 mnute period, while maintaining the
tenperature at 5-. 10[err] C. with external cooling. Ch
-..conpletion of the addltlon the reaction mxture is .35

stlrred at about 25[err] C. for 2-1/2 hours It |s then poured into 60 m

. T T N 1 o -, —— I



g. is obtained; mp. 92-95[err] C. Recrystallization from 1, 3

nmet hanol - hexane gi ves 40 pure product; mp. 100-100.5 C

40 I n accordance W|th the above procedure but
starting with 1-nethyl -2-mercapto- o

met hyf*-5-ni troi m-dazol e, in place of

1- met hyl - 2- hydr oxynet hyl - 5-ni troi m dazol e, there ' i sér
obtai ned ‘1- met hyl - 5-ni troi m dazol - 2-yl - methyl phenyl thiocarbonate. :
I naccordance yith the above procedure, 1tl'§§3 tarting with

1- net hyl - 2- (

1-met hyl - 2- (2- hydrtlmeyletaﬁ% )a Blutignt wfmmedamemtafn!dc ciq hmh'il]he- 1-mephyl-2-

5-nitroim dazol .ui¥ y mgﬁm dazol ﬂuepq Tld salt precipitates and is recovered

ti ic ubstantially pure matena m.p. 153155 °C. -
1- met hyl - 2- hydr OXBI; (Ez‘or an 65' fv}tlﬁthe above ptccedure but usmg thmn&rﬂr&‘ﬁﬁ@ |inep1ade here are
obt ai ned 1- (3 net hu)rtnybchwhaer @Herrl il 3BRlhed 2t-Hitthyl @ ofiBRy1slnigdhianpal e, 5

2- (1- net hyl - 5-ni troi m dazol - 2-yl ) - et hyl phenyl carbonate and

-(1- Preparation
3- (1-met hyl - 5-nit quiethy‘ljZ-p toluencsul yloxymethy1~S-mtro"réi%azole2 yl') prop- 2- en 1- yl

phenyl carbonate. To a solution of 1. . (0.01 mole) of 1-methyl-2-hydroxymcth [-S-nitroimidazole
Preparation 38 in 10 ml. of dry pyridine, cooled to ‘—20° C, is added .190 gb@.01 mole) of p-
1- Met hyl - 5- ni@ r oi nalebagsaifony? <hibriviet The|migie ltcpttslm—cﬁﬂbé‘ambm@t éftcr the addition 10 .

5.17 g. phenoxyt h|°b%°ziixlg‘lfo twat?hlf P?’E@%B“&F%d% S)ﬁ "ﬁ gol d fsoI ution
of Joid 0 g’é E dazol e
oh 15 . of pyri g SR B g UledalfaliElones Bell ff‘d A G ne
solution is cooled in an ice bath. After about one-third of the

55 carbEﬁtyI q Io]ry e is ad e aratigh 3pyri dine i s added to the

1- —me tomethy — -mtroxml azole
reaction mxture. 55? 1-met yl-2-chloromethyl-5-mtronmtdgzg an§ tlb@'}l O]:)f tl-hﬁrca

~addition, the m Xtau:rﬁdédsto@ Te@andB el thi ResdRBMhixdRNPRABEA R 17 hours: -
and stir red for thneks addf dﬁneadmﬁé rﬂfrom 8. cocbltd uoabctdneﬁ’ ﬁoanued: dolid maadipdut an

15

20 db ﬁltratmn -

equal i vol une r“mOVC y {n Xz."f {A gy

: rmrdazo! y ethy isothiouroni _

preci pl tate forms chlIr: E mﬁ%lggﬂ .3 ? l}g’lﬁ dlumh roxide in tro i S
~precipitate and tBgne L:x’e rdu Mfeﬁ‘i tha 15 rQn utEEEI& e @nd of e(70
m.) is the xﬁﬁrmeaddﬁldd orh fenps@iutechnd eadtied wittetimy eol rrillypoftiohstdf ati of.

It -is.recr y59%| | i zhlgroformynTizesijonqierm exgacts are combined and concentrated to dryncss to

1, 153, 347 give 1-methyl-2-mercaptomethyl-5-nitroimidazole, 57 : h exan e to give

1-net hyl - 5-ni troi mi.dazol - 2- yl net hyl Phepylddizgnocar bonat e; “m p.

92-98[err] C. On fimédgs-nidinigasilihaion phoiy] tatamwenzene- hexane t he product

melts:at a? 1(%3%?)511 SC[fJesz]dH@: gnd 4.87 g. (0.031 m°‘°)g,3fa’¢%$§‘,§§g’§?$°’9§“‘myﬁfjge abgyve
Z a S T ar 1t

pr Ocedur e, b st qlll t‘oiﬂ?“geht?}ﬁ: mt?}ﬁlfre 139‘?5:“? Igt S?ot:fifx'f!ﬁgl Sen‘%b e uiti

. . unnel ure unitil the solid dissolves and -is

met hyl -5-nitroim Qﬁ&oclo 0322 mole) of phenylchloroformate is added to the -

1- et hyl - 2 hydr ox yﬂmdhgslun&r dﬁtlett irOSCI’Tin Qefid, Whi! BaintBining the tempetafur it 2i-ned

1- net hyl - :%/% r oi niot &z eith Zx @ﬂ!})letl@l of heogsiditibm et reaction mixture is 35

VHAT WE CL AI | S _stirred attabout The lt Wﬁo& B uﬁ"g u}r;q.g) E{L anafﬂ- ter witg .
ood,_agitatio: su m s stirre €s the resu soli

[err]: 10 i Eosmn 1.2 S I‘ ohetbr Shibiabte T ARG Ay LlraliE et he

substituent is arybld tsluumao eghy w1th1 ter and dried ﬁilvﬁd’uﬁ[&hm‘f)/d'f A@Dﬂa ofalzkenyl

40

hydr oxy, hal al I@mwtm mar aﬂkaﬁog:a&@yymb@ﬁzrowxoxy3 methanol-hexapg Eiweey ,
.
aral koxy’ ca OXy’p E?fff ac ord:nce i‘th & abqve pProc ure,ybut stax%%g %%9 ”'ﬂﬁ- -m@x!cz?'ltolfyl -
car barmyl di al ky! £ PR ¥itnidash g@@ﬁp thyl 2HyRAYMEHPEY nitrbitld2zaWDdhere  CY ANO,
al kyl - t hl190btaﬁfeﬁ|l-lﬁ§éth§'lrﬂ-'ﬁt,r01ﬂi’dyﬂot hilapetigl mmunlidtammhe aral kyl sul finyl,

aryl sul fi nyI aI kyl SLIh faggorgddnce wikh the aboasrrabd( tsbtlffscmylk wrtarlyllleﬁul 2-Oriyirogy- 45

(dial kyl am no Q éS:-m é} g)ﬁ thy I;Fr::e o 'éi \ et dazoiox ne%h(ll:methyp
aral kyl i dene or C[n%fdg el Mﬁﬁﬁl W i-et SIn%oxxﬁMﬁ@l ‘Eﬂlﬁ: oy Dbt L ogen;
and.- P-is In&Q@DS—ﬁit’rmﬂ[d‘aioDZ-yMt@Mp 2yl chdd &tateOdie ’a@ W
and P is nitro; ardel-E-yprop-2-en-1-yl pheltyhelrbpuﬁyst r uct ure:

[err]: 20 50 where A is oxygen or 3}1 3 is oxygen, sul f_ur, i mn
or al kyl | m no, eacthQtix IB[nﬁfoﬁrlldazglOl-y]methyl phenéélﬂo ﬁ:bﬁale i's hydrogen, alkyl,
substituted al kyl in wﬁmgc hénloSytdditBdnyll LHIoRIdE S addSd @Fop@ieto a cold ‘solutiv! 6F,

“hydroxy, al koxy, ob(li g afy +meamle-mf>dmxerrybimymzmdazdbaoal léom of psardimabadldgoxy,

car barmoyl oxy,.. al ked
aryl car banoy P> car n;P

Aft
: (é %é’sL % '{ :t?())a?- igm lto; 55
ct t 1Xtu O femperat
al kyl sul f anoyl , argb‘(ﬁ:1 ol 36FQHtee and roal : is thcnﬁiéll dimydbou (ih@hnfé Fofdle anmoyl ,

mer capt o, al ky I t hid, anapea#ak |mxmm, At inmmrycmd!mm yibrms dThd eyt tr- is d2danted from

-SLnlﬁ'Biaud)

"t hi ocar banoyl { hi o, & |PSFF ‘E Yﬂ)‘&qﬂ Byioh grethayo %W gri (FHml) is
- di al-kyl ani no, Bdr gradded’ ond s ‘r heRg™ rbyv%&fag?"o S/'él“gfﬂsﬁ? 1;%ﬁ’ mperERet he ©
ring contains at |east one mtrogen atom whi ch is bonded to the

al kyl igroup; phenyl; nitrophenyl; chlorophenyl; fluoroephenyl;



substituted nethyl ene or al kylidene in which the substituent(s) is or are

al koxy, aral koxy, 30 aryl oxy, dial kylam no or diaral kyl am no;

al kanoyl , aral kanoyl, aroyl, cyanoal kanoyl, or .30 C err] al kenoyl;

hydr oxy, substituted hydroxy, wherein said substituent is al kanoyl,

ar al kanoyl , ar oyl, alkyl, aralkyl, aryl, cyanoal kanoyl or Clerr] aI kenoy

car banoyl and th| ocar barr?%(; ﬁnd N-substituted carbanoyl__and

t ht ocarhamyl wherein said subst uent is alkyl aral5lZvI or aryl;

het er ocyc hﬁadek}d @ive bpmythylismitwkthigdzolt D@mARA epmr;:yeh:&akéfbbha@Smp ring contains

at Teast Bhreot] @r@gdmlat mystvwagdm fren lbgudedle:tame tliaevr@!aabmkylat group; nitro;

35 n aﬁ:g)or na e v§i bﬁe above proce ) 1y tuent(s) Is or are

car bgmoy|l mefiMsAGRERAMN in place of 1-met g}: %Ttggl i deng,

al'kanoyl , isab@inkenaythyl- SQﬁt&Mﬁldaz&yﬁﬂﬁ@ 1t196ca bridde! al kenoyl ;

al kanoyl al kanoy! owé ar al kanoyl ar al kanoyl oxy, sul fanoyl, al kyl sul farmyl )

- dial kyl'sul fa VM i n'lp di am nophosphoryl '

bi s(al kyl am ) PHBLBASTE ! °t§?r§‘ (di al kyl ami no) phosphory! ,.

-bi s( phenyl am no) phosphor yw di henyl amno)- 40 .

phosphoryl; or Rerr] and I%!Ier{_‘l to e§|h represent the group _
(CH[err])[err] R-(CH err])d Rl err] is oxygen, sulfur,

-met hyl ene, imno, aI Kyl i m noR or a car to carbon single bond,

the terms " alkyl," " alkanoyl,"” and " al koxy " herei nabove neanrng such

grous cofp which R, is alkyhpmuhglttftqdoaikyl whage ﬂlecsalrsbmmtat opis fluoddphenyl, 10 2. A

compound 3% F&‘i’g@!ﬂ gome Xt e o °’\Mﬁ‘ik§1"l ‘%‘j&g’&’% nbenylpsps njtro, Blerr]
is 45 carg)gr,ro? ﬁffllar rﬁ\: l::;l A m yl gegé{o,rzl yl thi o,

t hi oncar bam)ybx@lxylmlo aralkylsulﬁn |a@15u1§§yi3u RnMEQpido or

pseutfo- thp@u;ylgqlfgqyl arylsulfonyl or dralkyl@mnd; Qamﬂm,m dkydese,cCai rﬂkdlyieﬁt d ailm 1 havi ng
the for nuﬁxad y 1c:f r 917 Cas all:iylédcge, W is nitro, cyanc, phenyl or hydrogen; and P is

1,153 347tg; :gg(s:tru(::rtur:em, provided that one and only one of W and P ismpitro; and T has oy ane t o gi ve

1- met hyl - 5-ni trol m dazael - 2-yl rret? phenyl t hi onocar bonate; m p.
92-98[err] C. On furthler r@erysht T'Ijzra‘;{{o from benzene- hexane the product
nelts at 103=1osNs] er r ' 6 | In accordance with the
above procedure, but startihg vvrtrf’l met Hyl 2-nercapto- 5 '

met h3d - 5- Rihérk Al 131 o6l7EZ0 b2 sullfldr; I 3L Sy, sulfur,. imino or alkylimino; each of Ry 20
1- met hyl - 2rdhRd st mhylkyl,&rrsultsnmrematmzmlveluchtthesumsntﬁm(s) is or are i S obt ai ned

1- et hyI Ba' i bsrdﬁj:;rnal rp) o arygﬂ{gg yrxo m@% ’F‘Bbarcﬁ atkexy,

WHAT WE 2’g&a{{ﬂgm’oyl d al vlc ’bamo ql' mul a:

[err ?5 1Qulfamoyl | dlal &Ex td §lk§l hrﬂ/ arafkyl ﬁ&dc&r § I whexse

subst i t uenitiocarsananyiiliq, dﬁalralrlqrtmwia:e yrthm,laﬁmno, alkylammoqrcﬁam@ra aﬁ;ydlar- oxo, al kenyI
hydroxy, B rlemnapak @g%yl ip p§° aué;beelrga nem ogen%aggg, al koxy,

ar al koxy, . H ?{ i , aral kyl -

car b3moy! ary lsry?}- ijﬁyxﬁfn ) RFTBIN alﬂcylﬁlﬁl)va Ca% L B Ikano so Mjogﬁg)fol ar barmyl , cyano,

al kyl - C,s alkehdi}'l,ohydajml dnyshtuttdd;ydmyy hidlein, said 1iﬁydnaidﬁtf1srhwanoyrar al kyl sul fi nyl ,

ar yI sul fi Ikangalr Yls yl agyh, cyanoallalrlqyﬂ k Cou lafkenaylh carlamyﬂsautl fonyl or _

di al ky!l am %% ar rﬁ%ﬁ %y@ rba‘r’ rs}rleggggy substjts

ar al k%/' | d@iﬂ?cdﬂfai €leds 011@n Igénciﬁﬂl?wh is b§nd@d ot lﬁ‘ Y' Or35hydr ogen,;
~and P i s aminoand su nired Bino, O wmc}tsruusmum(e)\,is dai‘b&thoy()ﬁlﬁoc&ﬂ gkl y one of Wand

Pisnit r&’— Y"de“% ﬂlkf'ﬁ QUHE @mh ecyar{oe‘k Yl oxf' o Tal where Ais .

oxygen or dt‘rg% &9’ ﬁk"ﬁﬁi dkﬁlﬁﬁﬁ o DA el sveach of Rierr]

2 4 (didl holrﬁ, H%Mﬁm or ﬁm pu o 1j;ng )kyl i40 whi ch the

subst | t' uepbdsgoryl;sor (R, aad ®, togcther rcpr r_e(mﬂ)zla, ONYy.,— Qx&e aryl and oxo,

car boxy, @arﬂ%ﬁ#ﬁ jur, ahm,arlafnkmﬂyhgymo, or a carb@episabapysingle pondal kanoy! oxy,
ar al kanoy; aé?'?i z‘am A1 R3A CHFOBR P inabeye eanipg wptogrpupS con-

aral kgl carb ait}(:?eﬁb@m}{ﬁ 1 15 Whif P0¥ hydrdek . 45
aryl sul farmylalkya“r:gd Ty carh??ﬁoyloxy, caﬁmhd;&msfy mncﬁiby r@e ? ‘?%ﬂé’fﬁg mer capt o,

al kyl t hi o thigupeehdopreidy ag pseuderthinureidbamoy! | - di al kyI - 25
t hi ocar banDyPt‘}lf°5’p°‘Hfiasr%ﬁ“R°ﬁ'l"E ﬁra’d}bh‘r‘aﬁ’aﬁﬁ‘?f@ﬁ‘i‘% ami no, al kyl ami no,

di al kyl am no, di ar- or heterocyclcal kyl in which the
ring contains at |east one n -al . which is-bonded to the
al kyl group; phenyl; nrtropheﬁyl. chlorophenyl f L. uor ophenyl;




substituted nethylene or alkylidene in which the substituent(s) is or are .

CLETPLTAVE HN

al koxy, aral koxy, 30 aryl oxy, dial kyl amino or diaral kyl am no;

al kanoyl , aral kanoyl, aroyl, cyanoal kanoyl, or 30 derr] %
al kenoyl ; hydr oxy, subst it ut ed hydr oxy, wherein said substituent is

al kanoyl , ar al kanoyl , aroyL1s3g4kyl, aral kyl, aryl, cyanoakkanoyl or
Clerr] alk Ml s ) carb ‘_d"N-—b§‘t'1‘t‘U‘ted

car bam)yl 8 to g@g{o qrﬁ%ﬁl Qroxmldazol éﬁlraetégq y?ml)l%nocar onateglghgé i s al kyl,

'UCUIJLHC' llTlP th d
aral kyl or ms-y-llos ﬂe:t er ocycl oal kyI car bonyl i n which et%m uhet erocycloal kyl 35
ring cgant ain acq wigh ghergbpyeg eqqdlac,dm stwhng:hlthé -nipthy2-chetcaptd-he car bony!
group;” nitr “hyée itroimi az°l°‘ fﬁg’g n‘?“ﬁ?imldf‘wlemﬂ‘ic@h 5
substituent($) l.muhg 'mt ik mct h"'“’(;g “m ‘err] N
al kyl i dene, ar\‘almy‘lwnlen.ﬁlma‘skanoyl ar aI kanoyl , ar oyl , cyanoal kanoyl or -

derr] L Al crmpryyd havmﬂlafﬂslyhlai kanoyl oxy,  ar al kanoyl ar al kanoyl oxy,
sul fanoyl, al kyl sul fanoyl di @) kyl sul fanmoyl, -aral kyl suI f anoyl ,

di am nophosphoryl, bis(al kyI iﬂ_ ) phosp |, bis- 40

(di al kyl am no) phosphor yl, bigf Tyl a hpsphor yl and

bi s(di phenyl am no) - 40P 1 pH’os honyl; or Rlerr] and R err]
t oget her represent the group 'thH[err])[err R[err] CH err])[err]- Wnere

Rl err]ioi s oMy@ef,R,Sitllafkial or somtidhiel QMNG1 whedd BR, subdlididide 11RO ’ﬂu&sph@rk
car bon- t o- C‘HF@@WYBION@H&CMHWWY% halo, alkdneyloxgy rugalkandyloyy, benzdlo ﬁnoyl ° and '

y A , alkylcarb -
al koxy " eﬁéﬁ?‘* l?‘é ngl(wcar amoy E% YoGﬁBanftﬂi?xy alkylcar amoyd, raraﬂgl from1l to 5

-

carbon at ongg, ‘Eglmm’ arylthio, lsu Y Graf, °¥1 !E‘ in which W
i's hyds ogemraIBIsulsonyll afyBulf 1€de ,alk,qam,g is C.-- g,gr ‘@iﬁ nd Tig s

car banoyl oxa}alk)bdnnbarr@,elst skydident h WO ﬁk(:xﬁrrds;adyw:l qmyiyl drhhyaﬁage“n ARD

t hi o, pseud}% F"él U cpites Pppgidesihat ¢nc oot ealylone of W and P is nitro; 3nd A lmsrrpound as

clai med i n G &'t Ravi gg the formul a: 35
1, 153, 347 - i n whigch RRerr] f' ergfNal kyl; Qis Cferr] alkylene,
C[err] al kylidene, aA-pﬁem/d:rre it °’f{" \ is oxygen or sulfur; and M

IS oxygen sul fur or imno. R 4H

1- Vet Byl - 5- Rl £1;47h ot MBI k aLpams Tkyli 20
1- Met hyl - 5-fgtR, qs'mv zrgti 361 aﬁﬁhm geE uq'ﬁévér{n X fe b et 1?:’(531? o(’rf}e 6.
1- Met hyl - 5-halot hgdrpsyd akoky 9; arel ok 4)| QFay, bﬁfmil&xy, carboaralkoxy,

5 gbﬁ%ﬁ% kpnay 3 mk‘t@ﬂom, tcm@;myﬂ ﬁﬂwlc?rﬁam}oylf)ae!clhwr?l?ylar banat e.
8. 1-RBshyl Bl th i °é"har5 suttamoy’, ara - 5
2 (1" - Vet hybil oAbyl ﬁ@g S0, SRR RS et o 7 .
S-(1'-Met hy-ilk—vﬁxmmldr rheu.nrnydlazmql mZ“l'u e triny |cproeimUsd Qeabtlind Wit@gen aldh, 11.
A conpound ¥ t0|th~ |gmua, P“mnxhhmt;bphvwl,lQlommﬂgém,ropﬁmys nitro,
R[ err ]30 1 (7 txtute met q ich th (s) is or are alkoxy, aralkoxy,

aryloxy, dlalkylal 0, 0r r‘ 1\‘, amx lka no ra‘l!ka %
[ err] C,— alkenoyl; l")gf o q> w t "If;'gﬂ i %J g whi ch” Rl err]
is (Jerr] alrddiahoyl, @rde a@ﬁlﬁﬁﬂﬁ]}wl aryl cyanoa Koyl e, Qﬂt ynp ar I s oxygen
or sul fur, thigerpameyl @N*iubsaw@rdﬂaémm?yllasd i cha “@Eran rs]nd Jsﬁbsm- al ky I
Gerrls al Kﬁg‘}mé@aﬁeﬂ% T é}””%’é‘f‘ o *“° S oK

. g€N hich o p,
0 and substitut rﬁiﬁ @nQ J;)F‘nyl t Osyl

C[ err] hydr@cyaﬂudyydene, Caazﬂ admgg alkanoyl, aralka l?ra Eaﬂly aCﬂ do or
carbo(Clerr lk‘f@ﬂ"k ?d pqyloky, adrkidneyd yarik ﬂwd&dfamhﬂl alylfulfaraoyh of
the grgups comE r%’@ﬁ%‘”‘“’éf?‘ @“’FT/P*‘“ B e gpent
mor phol i no, pit }{f R, and R, 1o H’S&&EJ #9 ¢ y '1@ é)H Ry —Tﬁgr; L
1- Met hyl - 5- R}I i's b:Q1ﬂ¢’ﬁ, dag| mcﬁntfi iRy lalkNiohTR, h)’i Qﬁﬁ AHR4rbon single bond;

20 the tcnnsj_zlalkv_l_,” Viatkenpll, ’@nm“tail@xvrﬁ mtzmbGVE-ﬂyhnﬁgt dugH groups con-

Trznit lt\;/glt w: 82 E!l:\ i °““§g}o§‘t§§ j‘ligm[, A\‘&‘Mﬁ o, Ryis 45 16
c 1 Q&é& AMo :

1- Met hyl - 5- mio,tgsa{wrugaa Of pechy st el N Dy dr oy Car rr%;r Weibimosk 17. A

conpound as cI3aAr¢gubounrd:6:klaumdihCEmmvl/rmnhgthoandtydrogen, Pis nitro, Rerr]

Is 25 . substituted Cerr] al » and T is carbanoyl oxy, carbanoylthio,

t hi oncar banoyl oxy, thio- 25 M oChl _,g;myl thi o, pseudo-ureido, or

pseudo-t hi our ei do. N o corrp5und as_clainmed in daim1 having

the formul a: . in whiéh Rlerr] is substituted err] alkyl,

s qerr] alkylene, Cerr] alkylidene or phenyi- IIIIIIIIIIIIIIIIIIIIIIII|||IIl




30 met hyl ene, A is oxygen or sulfur, and Mis oxygen, sulfur or imno.

30 19. 1-(2'-Acetoxyethyl)-5-nitroimdazol -2-yl net hyl
car banat e. 20 1-(2' - Hydroxyet hyl )- 5-ni troi m dazol - 2-yl met hyl
car banat e. ' T
1-(2'+(carba troim dazol 2-yl met hyl car bamat e. -'
22. A comougﬁﬂummmmmm al m1l in which Wis hydrogen, P is ni t ro, G:l'
R[*err 35 *s Substi®utted*Cerr] alkyl and T is :
[err] % 23. A conpaussisss clained in daim1 having t he
forrrul a

in which Rlerr] i&Y T(%hs'é vﬂ&ﬁ%}ggy fuﬁfgl‘ngfgéﬁylgf“eﬁrgpw 3% 4§[érr] i's

hydr ogen or hydro lsox eﬂﬁethyl_s-m@;,,gm {1 citbdnateone of R[err] and Rlerr] is

. hydrogen. o 5 1-Methyl—5-n1ttonmdazol—2—ylmethy1 tlﬁﬁlcarbamate
1-(2' - Acet 0dyet hyl )651Me|ﬂw1cﬁ—mqr@ra@molzy fthﬁltth frdr oxycar bamat e. 5
1,153, 347 . 1-(17- Methyl-S’-mtroxmxdazol— -yl\cthy mat  25. A process

~Ethyi- —n1tr01mxd o 2- methyl car]

for the preparatlongoi‘_(la.Ng 1&95:1% %guga [err]
in which each of A ach-M-mthgaxygem Idthy)pfuéid-thjoutes al Kyl or '
substit ut ed &l kyl Al Acompoundv\mq@ahnqdheCéasrbﬂtmtwh@htwusshnghnokys niggecRs - 10
al kenyl , al kanoyl‘b?y—s Akkepd TH kanoyl oxy, al koxy, 5 phenyl al koxy,
carboxy, car boal koxy, . carbophenylalkoxy agar banoyl , al kyl carbanoyl, 5
phenyl al kyl car banpyl, phenyl carbanoyl, cygno, ®al o, alkylthio,
phenyl al kyl t hi o, al kyI - sul fi n-yA i€nyl al kyl sul finyl,

phenyl sul fi nyl alkylsulfonyl phenylalkylsulf yl, phenyl -

sul fonyl, dial kyl am3oa0x V£ Yil@X Y Claim 1 in which R,Eﬁ[@rj hikjis hy@ngg
al kyl , substitut eftkyR: ielsydclfrlg Q{;Rxétaﬁg:ﬁuﬁsnﬁmﬂgﬂﬁmm R Ois hi' s ¥, 10
0XO0, phenyl d%o0, odhyboalk poyt;aamb hmd;dxsal onyalktay,kahmw(@oe alkoxy), di-
phenyl al kanoyl oxyCral llammaz 1 Yl)’ P ﬁ‘

carbamoyl,
ATy Taton bﬁk st ik%az z,ts%it“‘{sa T

di t hi ocar banoyl , mip r3ipefidino. di phe [am®no het er ocyc oal

al kyl sul f ong? or 13 l-Me ﬁé @ruidizoh%ﬁylme ehyxht ylalrhlmatayl phenyl aI kanoy? ,
aroyl, cyanoacetyl, 1 Im =2-ylmet Yl rlbalmte

di chl orophosphoryl ; 1 _y_lfl;f;:fgl‘m'o 2_ %5,., | ned in Caimli;
that conprises feaCtlvnﬂ can Ignzb hich W is hyd , boy i1, &, is .
[err] 25 substituted @;ﬁ@ﬁﬂowﬂdl‘ haatbmylbiyecafrblmnﬂiu&, thloncarbamoyloxy, thio- 25

Rerr]-NNC M 20:*"1”\m rpécugo-urpitio, yy pspudo-ghiou d Rlerr] are as defined
above, except that ‘]mpf"g'dﬁfﬁla"ﬁ%ilwi F%‘g‘he]mm& al kyl, to produce the
desired product and, where Rlerr] is al kanoyl oxyal kyl, optionally

hydrol ysing with a base to obtain the Ls d¢hdi ng corrpound I n whi ch
Rerr] is . hydr oxyal kyl , the #£r ‘IR{M’ " "al kanoyl™ and "al koxy"
. herei nabove meani ng such groupsA::ont aining froml to 5 carbon :
at ons.

Cin whlch R, is substituted C,, alkyl, Qis C— alkylene, Gy alkyhdene or phenyl-
" 30 methylene, A is oxygen or sulfur, and M is oxygen, sulfur or imino. 30
19, 1-(2’-Acetoxyethyl)-S-nitroimidazol-2-ylmethyl carbamate.
20 1-(2’-Hydroxyethy1)—5—mtroumdazol—l—ylmethyl carbamate.
1-(2’~(carbamoyloxyethyl)-5 —mtrmmldazol-Z-yImethylcarbamate '
22 A compound as claimed in Claim 1'in whlch W is hydrogen, P is mtro, R,
B is substituted C, alkyland Tis 35

.—A—AI!}—N'_<R3
' R,
- 23. A compound as claimed in Claim 1 having the formula :
' _M*ﬂ"ﬁj ._

in which R, is alkanoyloxy or alkyl and each of R; and R, is hydrogen or hydroxy,
40 provided that only one of R; and R, is hydrogen. - _ 40
4. 1-(2_'—Acetoxyetl‘y1\-5-nxtr01m1dazol 2-ylmethyl N-hydroxycarbamate, :



25 26. A process for the preparation of a conpound having the

f or mul a: 25

[err] i n which _ Rlerr] is alkyl or substituted al kyl
where the substituent is hydroxy, carboxy, oxo, ~al kenyl o
al karmvyl oxy, phenyl al kanoyl oxy, al koxy, phenyl al koxy, carboal koxy, car bo_é%
'SPk phenyl al koxy cyano, hql& ﬁl kyl t hi o, phenyl al kyl't hi Qe ‘ )
a ' . :

al kyl sul fonz,il A mmydrahd@twummwcomphemydvsllltlfedmyiulaor di al kyl ani no; each
of A and Mis oxygen and SL{Nfur and each of Rlerr] and Rl err] is hydrogen,

al kyl, sub- stitute yl ; M n which the substituents are hal o,
alkoxy, oxo, phenyl oxo, car @A—éqwﬂ car boal koxy, cérbophenylalkoxy,

- al kanoyl oxy, phenylalkanoylox car bamgyl, alkyl- 35 carbannyl B
phenyl car bamoyl , phenyl al kyl caf banoy! , aIkyIcarbanDonxy, phenyl - 35

car banoyl oxy, phenylalkylcarbannyloxy sul fanoyl , al kyl sul f anoyl ,

" phenyl sulsf @i@ydach of A and M Rh&fach ahd ylfes) ¥, ATEIM or SBERRL Myl @l Ky  hi 0,
hen | al k!let the e;bsttttlmnmay b,,all@hyhla oglpxy, phcnylalkanoytom, @tkeﬂybarry

d P enyI 41 ko PEY, f Thic Karbagetino, akyl-
am no, h;i °y Eﬁﬁm?%ﬁ?oﬁ‘ Eﬁ}i) lsulf }’5’ substituted.
hydro y gdﬂo dlalkylaﬁmd,gf st ituent 1 s kyI or phenyl ;
am no, SubsRj isuwmkea,mlkyb suhsntuuddD alkyl in which vilei subsntubm 1sbdhstalkbxye nt .car barmyl

al. kl)pl i de%@ I’Egé?ﬁfylgm@g‘]"ﬁqmg {!lﬂ@ﬁ!glﬂl %gg PhcnylalkamyloxY’ ganoyl or benzoyl ;
el

or sulfa lf lbqﬁﬁ present t he group

carb 1, dialkyl di
- (CHL €T T Dbt Tonbt, iy, LAty \Wh1 Gy ,]allkeao gx:mg:en

sul fur, m:iyybnemeﬂoropmsm;yl,adn ylimno, or a carbon-car bon si ngl e_bond; and

60 15 P, Q and W are as defined in Claim 1; that comprisep 5@cting 7 compound having B5 Q and W

are as d@’ﬁf‘?’iﬁ‘ﬂla] n Claiml that conprises reacting a conpound havi ng '

t he formul a: [err] LY aconpound of the fornul a

Rlerr]Rrerr]NH i n which R[err|]|3|31e5r_},, Rerr], W P, Q Aand M5 are
v

as defined above and X i s hal og except that R[err] I's not hydroxy al kyl
or carboxy- 5 - al kyl produce the desired product, and '
opti-onal I‘,,;(hamg,@dlﬁ{,@,{grtﬂe fortau@t kKanoyl oxyal kyl or car boal koxyal kyI
hydrol ysing with a base 'to obtain the.correspondi ng conpound |n '
V\hl ch Rerr] is hydroxyal kyl &'—%-aﬁbd\}%yal kyl; the terns "al kyl,

al ganoyl, A% XK, and R, are as dBLLL « HEAR Ol JYERA0" OUBR cont al nf ng
from 1 tox Y rh ée ?h% ﬁlguctaand where% il% G2k, Q‘ly F prepar ation of
a conpouh dms:ag vgjehi h\eba‘écororrulhtﬁn the correspondif cor peiirfd in which R1 is -in which each

- of A andhydrgsygalkyl k}ﬂeﬁq“@r“ %lm:’f (plkanoyl” and “alkoxy” hRflequ‘]e rhegnipd fgh or substi tut ed
al kg R Tﬁ sf%% Ie a@fﬁ}‘“ 2o iRV GELBRIY, OXO. 25 hal o,

al kenyl, al y‘1 oxy, en k4o aﬁ oxy, phenyl al koxy, carboal koxy,
15 carbophenylalkoxy, carbannyloxy, alkylcarbannyl _
phenyl al kyl car barmoyl , pheny¥; car banoyl , carbanDyJ, cyano,
al kylthio, phenyl al kyI t hi o, II su,l,zf.y,n% ‘phenyl al kyI sul finyl,
phenyl sul fi nyl, al kyl sul fonyI , ¥phenyl al'fe‘yl sul fonyl or phenyl sul fonyl;

P, Qand Ware as defined in Faim1 and each of Rl err] and
R[err] | & daro en, al kyl hen | or. substltuted al ké where the al kyl sub-
st t P’He)sg‘koxy

Thpesh 1t tged aélf ey ﬁﬁbS‘gFﬁm{{ oI, &

Noxy; ‘alkoxy, ph 1Ko

car gpphe }n.f: &W ﬁﬁ et %En;mﬁ;fimﬁ, ARG By atal | 0XYso al kyl thi o,
phenyl al K@y, ﬁk}aéu 110 BheiifalksTuIBIagin Wiheah sl dngridr \Qalkilamino; each

het er ocyof aadnld ;is oxygen and sulfur; and d&fheefr R, adR,Rp byergemagzelt m#r represent the

oroup -( S, AR AT TSI TSk e e

carbamoyl, phenylcarbamoyl, phenylalkylcarbamoyl, alkylcarbamoyloxy, phenyl- 35
carbamoyloxy, phenylalkylcarbamoyloxy, sulfamoyl, alkylsulfamoyl, phenylsulfamoyl,
phenylalkylsulfamoyl, mercapto, alkylthio, phe’nlalkylthxo, thiocarbamoyl, dialkyldi-
thiocarbamyl, diphenylalkyldithiocarbamoyl, diphenyldithiocarbamoyl, amino, alkyl-
. amino, dialkylamiro or- diphenylalkylamino; phenyl, hydroxy, substituted hydroxy in
- 40 which the substituent is alkyl, phenylalkyl or phenyl; amino, substituted amino in 40
which the substituent is carbamoyl, alkylidene, phenylalkylidene, alkonyl, phenyl-
alkanoyl or benzoyl; or sulfamoyl; or
R,and R, together represent the group —(CH. )..R‘—(CH o)e—— where R; is oxygen,

- sulfur, methylene, imino, a)kyhmmo, or a carbon- carbon single bond; and
WA




oxygen, sul fur, nethylene, alkylimno, or a carbon-to-carbon single bond,

that com 25 prises reacting a conpound having the formul a:
25 wi th a conmpound having the fornmula: S

[err] - . -~ where A M W P, Rlerr], Rerr] and Rlerr], are as defined -
abovesexcept that R err] is not hydroxy- 30 al kyl or carboxyalkyl, and

B is halo or al koxy, provided that where B is halo, Rerr] and 30 é;?
‘are both hydrogen or both other than hydrogen, to produce the desired
‘product, and, when Rerr] is alk Laxyal kyl or carboal koxyal kyl ,
opt¥onal Iy hy &Py i apﬂ¥%9ﬁhf -

conmpound in which R el’,rq andsW ayeckss dixfined inyGlaiorl thaconapeiyairdesting a compound having t er s
“al kyl," "al kanoyl the foipiulag| koxy" her ei nabove neani ng such groups con- 35

taining from1l to 5 carbon atons.
35 28. A process for the p E J_atl gh of a conpound haV| ng the
f or nul a: A=C _Fe”]

1, 153, 347 _ ‘Rerr] is
- al kyl ~or substituteggd glky ou%gfrajthj;f §b§ I{AE‘VH.[,ChI]%, XQy @Jise y},anfﬁroxy,

phenyl: al koxy, sal koxy as 8RRIABYwe 2 g@],, ) R i bt H?ﬂt@xy nyl,s
phenyl. al kyl - alkyl,suglp&odn Ithu ignd yerghuéts and yopiionallyk htsuRf Bn hn,oyloxyalkyl or

“phenyl al kyI sul fonyF“’ pith afgse to obtam the corre dal’p e as
defined in O a| m 1he qk’é%gz‘é%ﬁt‘ ggtl;émifﬁ %"‘m J a“qlhgtl??xﬁg t he
forml a: 27 A process for the preparation of a compound having the formula; 10
5 [err] where
W P, Qand R err] are as defined abovm X is hal o,

al kyl sul f onyl oxy or phenyl sul fonyl oxy, eam—a(ﬁ’al i netal thiocyanate 10

'foIIowed by a m neral acid to produce thg desired 4product the terns:
“al kyl', 10 . "al kanoyl " and alkoxy ’her ei nabove meani ng such groups

containing from1 " "eaCh"lffas“ Y"}‘% H‘E: Sbstituent is hydrgx% A process for
, Y, OXO.

the preparation of yg,c Hﬁmé& ina&élvr}jﬁ élkr, wr %lko*(y, phenylalkoxy, carboalkoxy,

[err] - 15 15 n Mbo@ nylalkoxy, carbamoyloxy, alkylcarbamoyl, phenylalkylcarbamoyl, phényl-

15 3&10!1, Wirbameyla syade falkgleido, | phefiflakyirhid,; alkylsulfinyl, phenylalkgi[ er r]

is alkyl or subst| f ﬁ% ﬁnylﬁ%gﬂ?ﬁg}al?méﬂglg;bgﬁnﬂweHt‘e“Ylgllbe

al kanoyl oxy, 1 S gﬁ [ | koxy,
carbophenyl al 30Xy, styeaiQre aah koxy, oxo. );mnyl byl e h&%ﬁhﬁﬁnhohe ,%ifno%}- 20
al kyl sul finyl, phepss aliekydlkaudyfoxnylkyltniﬂgghtyilﬂkylltﬁmmdlkylaaindéydlﬁuhyﬂm)almno¥69 _
" phenyl al kyl sul fonyi‘et?iffy I°Su| fon 53(15131‘9%; fﬁy g“lh R

20 £re s i
‘alkyl, where e SyBat fedck co;n@i‘g kgg mco;o,mulacafb?rk 5X tdn s‘%le BRI E
car boal koxy, carbophenyl al koxy, carbanny oxy, alkanoyloxy
- phenyl al kanoyl-oxy, carbanoyl, alkylca |, phenyl car banoyl ,
phenyl al kyl - car barmyl al kyl t hi @iykal kylthio,. .

di al kyl di t hi ocar banoyl , dlphenylalkyldlthl 25 car banmoyl or :
'di phenyl di t hi ocar banoyl ; al kanoyl , phenylalkanoyl_ benzoyl, phenyl, 25
- al koxy, phenal koxywitbheqmt}nﬂ h@*érgbmmydula N- (al kyl, phenyl al kyI or _
phenyl) - car bamoyl ; het er ocycl oal kyl car bonyl or nitro, or Rlerr]
~and Rferr] together represent: -(CH[err]")[eHg] R[ﬁrr] (CH[err])[err] -

25

R4

: uherc A, M, W, P, R,, R, and R, are as defined above except that R, is not hydroxy-
30 alkyl or carboxyalkyl and B is halo or alkoxy, provided -that where B is halo, R, and 30

R, are both hydrogen or both other than hydrogen, to produce the desired product, and,

when R;-is alkanoyloxyalkyl or carboalkoxyalkyl, optxonally hydrolysing . with a base -

- to obtain the corresponding compound in which R, is hydroxyalkyl or carboxyalkyl,
_ the terms “alkyl,” “alkanoyl” and “alkoxy” hereinabove meaning such groups con-
- 35 taining from 1 to 5 carbon atoms. - 35

28. A process for the preparation of a compound havmg the formula

: . | ':gj‘ e."s‘g"/_”e-:. _ _ -
| | [ 11T




where R err] is oxygen

sul fur, nethylene, imno, alkylimno or a

carbon-to-carbon single bond; that conprises reacting a conpound
havi ng the formul a: 30 [err] -

30 - wherein , W P, Q and R[err] are as defined above
and--a_ X is hal o, aIkyIsquononxy or phenyl sul fonyl oxy the t erms
"al kyl ," "al kanoyl " and "al koxy" herei nabove neani ng such grou

cont ai ni ng- froml to 5

car bon aQQg§yn35 wtth a conpound hawing the

forna'a:

e 2??;%%3*‘@%

tri hal o- lhwh&dkdﬁ#ﬁhhox
al kyl, in which 40

on h ndd eparatlon of a
1mNI tBat, mpu?ses reactmg a compound

y)carbanate wher e Rerr] is alkyl or subsiltuted

t he subsgttuent(s) is or are oxo, alkenyl,

alk lsul o

35 -
R, is a“‘Y “és‘ ‘éi ‘Yl ee jj"“’ﬁ?‘e‘sé ’Wh d’a bve, to produce
oxy, ca XY, kylt 10, Ithio 5‘

alkanoyloxy phenyl al kanoy! oxy, phenyl - 40 ' alkoxy j 

car boxy, carboal koxy, c
- phenyl al kyl - ot
phenylsulflnyl al kyl su

arbopheny& 9 hal o, cyano, aIkyIthlo
hi o, al kyl sukfinyl, phenylal kyl sul finyl,
| fonyl, phenylalkyl sul fonyl or

phenylsulﬁ’ﬂ ing a

1- Rl err] - 5- niti 93?1%{ ZL&FQ gléxﬁ; eJ@s Honyloxy, with an £1Rali metal thiocyanate -

1, 158 347 followed by a Ihifeyed racid caxrddawathe ddsicade produRf, e the | tejms - aﬁksﬁigfl neld above
with a tr E;}b;l:gt:ae@t %ﬁ“@&h’y‘&é’-”‘t‘@"e meaning suely gaype SORHRING S ¥ Product; the
terns "al meani ng such
groups cont a| n| “?Ac ?H)Qmiipregﬁ mgﬂ gﬁyogn{)ﬁﬁé{wm‘ﬂa 31. A process for
the preparation of a 1-Rerr itro dazol - 2-yl al kyl - N-hydroxy- 5

nmet hyl carbamate wherein R ers &Hkgn@r substituted al kyl, in which the

substituent(s) 5
. al koxy, phenyl al koxy, c
al kyts hi o,in phiemnyl al kyl t

s Org are ox al kanoyl oxy, phenylalkanoyloxy
arboalkoxy, .car bophenyl al koxy, cyano,
hi o, alk Isulflnyl - phenyl al kyl sul finyl,

pCl B
pheny'S“'f'“ @‘%‘Ym"s&ﬂmﬂh“ (Bt LR oo PR O
1

al kenyl ;
1- R[err] rtee,um 8,0

alkoxy,

r phenylalkoxy, o, alk
ik : w&m&wdammt eheafiuifiap a cé[rlﬁﬂfbﬂ);ll s as defined

10 20 abrwety}alkalimlfércymm;h fdnylteach oduce the deS| red pr oduct t#e terns
© "al kyl, | Rauaes lelwgquamﬂ or 4 “m B%yweqe# %nlng such
H,E a]§o vla Xy, carbamoyloxy, a anoy

gr oups co it catn
the pre @gf Pﬁﬁgfl Jﬂm&é%ge%m&yt ﬁﬁldﬁaﬂt@mmt oyl - Wi l:ﬂy)alkymmad koxy-

net hgs car h&mai@l wh atighe

~al koxy, pHES ﬂ@P
al kyl sul f'b@ty ; thaP) 13%: S{jn@je

-

L A process for

hen lcarbamoyl pheny
cBh:bdarhaﬁoy&);l 4noyly phrmidslkanbﬂ,t behzayl, Bﬂen)tl,n whfth the

substit uentk@sy) phenalkoxy, Phi‘@XYorCaf alkzit YbRS/P Y anoyl oxy,
Er’bt}@ hﬁg and ‘°ge _t : ileo, al kyl thio,
Ebdﬂgnhav %@n:frﬁﬁl

_sul fonyl, phénylal yIsu
1-Rerr]-5- "ni
wher@Rerr] is as defi
-of an acid to produce t
"al kanoyl " and "al koxy"

20 t .0 vtheei@ar bon at ons.

| f onyl or phenylsulfonyl that conprlses reactlng a
t roi m da¥ovj—=2xyl al kyl N—hydroxynethylcarb

ned abov )qu w th an al kanol in the presenCe
he desired 4roduct the terns "al kyl ,

her ei nabové’ meani ng 'such groups cont ai ni ng from 1

Q

20 W, P, Q3a §%€dPWea ar atj.pn.qf, a
1-Rlerr] -5 F‘k isgyf E%glﬁm gfgf 1":&%‘[’% Ig{:}‘smas&grbo lkm}ﬁf‘b%tnrcr‘at e wherein .

. Rlernf is @lkVbmpundhh

oxo, al kanoyl oxy, pheny

e He substituent(s)3§s or are
alkanoyloxy, al koxy, phenyl al koxy, carboal koxy,

car bophenyl - al koxy, aIkyI rb%hoy phenyl al kyl car banoyl ,

phenyl carbanmoyl, carbanoyl, cyang ﬁﬁ

al kyl sul finyl, phenyIaI
sul fonyl , phenylalkylsu
reacti ng awlere Ry and R, are
wher e R[err 13i° Aha’°°
desi rgd prious oy
ntue
herEInabOVQMﬂﬁ&ﬂh&Q,
34. A procwhs dikylsulfifyd

aIkyIthlo phenyl al kyl t hi o,
kylsulflnyr Isulflnyl al kyl - 25 _
| f onyl, sulfonyl henylsulfonyl t hat conprlses
fbﬁf}e ﬂ@lvmt? P{S’Fi mmlmf&fg}?’; %C dr oxycar bamat e
S’)b%gf oqlé R {2y or st é&ﬁ £, t 0 produce the
éﬂ(ekﬁ alkanoyﬁ ;(ﬂy Viblkansylky, alkoxy, phenyl- al kagy"
@dy,oupﬁ»pleo,rmnk I Halgy Eyl‘aﬁu’na]kyltlﬁb phagialegn at ons. 30

mh@pﬂalhdwlﬁoyi, afhenylsglfianb o @Hrifsulianyln hftﬂhlé‘ tructure:

30 sulfonyl or phenylsulfonyl; that comprises reacting a 1-R,-5- mtroumdaz vl1-al Tr]

__—/

L



wher e Zis -NR*-, -NR*CHerr]O or -NR*O, R* being alkyl,

phenyl al kyl or phenyl and Ac is al kanoyl, cyanoacetyl, Cerr]
al kenoyl or benzoyl, and 35 Qis Cerr] alkylene, Cerr]
al kenyl ene, phenymem_ or (Jerr] alkylidene, and 35 - oo

"Rlerw] is alkyl or substituted aliﬁ in which the substituent(s) is or §re

onenytatosy, car oo [IAMMBIEAN ohers! o kanorr o o e Yy, cyand

hal ®, al kylthio, phéhylalkyl?hlo al Kyl sul finyl, phenylalkyl sul finyl,
ph‘eﬁyl sul finybz al kyl sul fonyl or phenyligbk34d7sul fonyl t hat conpri ses

- 'LgaCt ing a com 4H' hydroxycarlelmatc whgtzti:uvll lgls [ap Scﬁ% c{ %.Lo;[rel,'l I;)vnh a trihalo acctaldclgd to

roducc the desired product; the terms “alkyl,” “alkanoyl” and “alkoxy” he: herfe
in which Z, R errmeainglsieh gbps enraik ifoa E)&y@ndwng an acyl’ating agent
sel ected fromthe 31 A procesgfonuip ml@nnammobffarleitm-iamtrahlidanbwlalbyl—l‘epiei FOxy-

" al kenoi ¢ aci ¥, cyﬂﬁbﬂe@emee egre] in & lsoeim@r elbaertai alkyl, in which jthe Sk ence of

. ] an l ]

a dehydrating aget r{fn ¢ ?P'fﬁk ’ng ﬁlﬁ;ﬂﬁff’éﬁyﬁm’é? ]fpég lf'fr?y};
al kyl, " "al kanoy hen nylaJ é{e@u R68y1,eAYsiEbn$l Uz uefynum c6@Nt ai ni ng
from- 45 prisis te@uhg aalf-hei‘-hnablmi'mdol-z-yla]kyl carbamate wnGEn %m{)d@meﬂ for t he

preparation ¥f a @® ‘E rfgmeldﬁw@errmpmdepazhsldcszw praflyet; the r 3 .
“al l.ophanate or an®N[, ?’?’prgg;g%f‘t'ﬁ Q‘E . _ : ]mg 1% (S%eof i n
which Rlerr] is a}nkf}{ Icarbamate where &, 6r eMsubsBitwent(s) =~ -
substituent is hyﬁr@xgte, oﬂc)g(h,lka yloey)yﬂhgnyhlkkrﬁ)ﬂl 'L Gbkyxy, 5ﬁ)mylalkoxy, carbophenyl-

phenyl al kanolfl oxyalkex lltlm, lyulﬁnd rpb@allalkﬂw nylc plepylsy Fﬁeﬁ?/ l‘koxy
crims et 5 L T S L

phenyl al kyl sul fi ce ofek ‘lntkdﬁé dto rc-duce the deéié fpRade; the terms
phenyl al kyl sul fonydlkyg’r “mhmw'laawl“ilmyf here&haslov dnig s ghyagy @g@ining froml Kyl

Dis

W

that : - 20 conprﬁ%@glat@emtl %a 1-R t r; -15R n5| ttr0| m dazol 2- %I lill kyl 20
I‘d a - ~111Lrol - ot

N er r] Rierr]-car ﬁaabamat whg}:su.al 1K wh ﬁ:llw s nt ngi).lsgo:%eove’

except that Rlerr kAo ko, a1 x Nialkbsd] SktiodRen il

1,153, 347 a]koxy, alkylcarbamoyl phcnylalkylcarbamoy' phenylc Qamoyl carbamdyl) D&trof Ut ed

car banoyl ch#or i dekylthiopheiylakyithios uﬁmsulﬁnLénthqnshlbﬂlw hgl enlallllﬁlyl, elkylphenff’ﬁ

to pr oduce the deiﬂfgﬁgmtrgﬁ? gzcﬁgi‘lj E’@WN!E%I.O )cgga Wi 1s asé%nm ve w1th Q’

optional l'y hydrol ke to produ € Qﬁmdl ng.
_ COFYDOUI‘ld i n whi Ch“ﬂoﬁf’T}]erein%obeyxdd’aﬁlifgfﬁikﬂ(gtbups &olﬁﬁmmg From 1.to b C4rboa atods
"al kanoyl " a¥d "al kosdyA pms‘pnabmmmﬁlamgnwmhagnmmmmt ai n| ng 5 30

froml to 5 carbon atons.
-5 36. A process for the a{%@r_ajgﬂzqg of a
1- R[err] 5-ni troi ni dazol - 2-yl al kyl 496,

stituted-3'-thioall ophanate, where R[ernr] Is al kyl or substituted alkyl, in
‘whi ch the sub- - stituent is hydroxy, oxo, alkenyl, al kanoyl oxy,
phenyl al kanoy! oxy,” a%lspxmlzmenﬁr o-- or _ﬁki@xi'm GRRP AN, pxea,rmgelokoxy

car bophenyl al k OXY phegiyl aftDAc indlkafoy, ajnln def)j @.-; ik fmy radbdeyi,tatid O,

al kyl.sul finy35 phengllkayﬂlwrﬂf, Ialkeny e e d-(C.f - aiksl ene) oaCJeyﬂbuﬂ@myd
phenylal Kyl o0, priony, BHELE Wiox;‘”"‘i?n@*ﬁi"%‘“ el CRden: ot
‘4" -i s hydrogen, a ?S\{ lalk gcl;rg ha] ﬁﬂﬂog phenylalkylthm, EX{!‘ fiﬁﬂ:‘ifin 1, t hat

~ conpr:i ses react i Nghedy} e ﬁmilmﬁoﬂyl br phenyisitsaiionst; Ythad| ckrylbnsésMeanﬁg a com-
formate, whef®e R[ @eun{l hivingabe strictwres, except that it is not hydroxyal kyl, woth

.an al kali netal t hi ocyanate fol d by ammoni'a, an al kylam ne, a
di al kyl am ne, benzyl.am.ne, di-. 15 % ai,ne or an| | ine, to produce
-the desired product and, ‘wher e Rl err "4 s’fal anoEI oxXy- . o al kyl ,~
optiaonally hydrol ysi ng with a base to ob%’fal n th correspondl ng conpound in

which Rierr] is hydgoxy '%ykdﬁpﬁ ast GEATE abolk Kthran acyBlilPANRN! sptected Hbm @k KOXY"
her ei nabove grouﬁ@é%éd ; agilp&ﬁﬁjochéﬁﬁé ﬁlnd,a ?:kl %éhgi :f eabg-nzﬁxgllﬁ

at ons. : in thd fresdhed) 608 sl diathiy igaft rpe@inceatht Aesired pduct; the terms
1-Rlerr]-5- n#k roi Filksh? Ghikepoyy| mmwkoW’(mrema@e meaning swahlegoups gangadhing. from - 45 .

t hi ocar banoyl t hi oﬂé‘l%@"F Eé‘?’gsa% 8 )Etm el g isS tgouk *"{’fa},’r], 15%'?%'1&“ ed
al kyl! 20 alidphan hﬁkygtpif&? b Herlvarivd' el T8, s ally

al kanoyl oxy, pheny} aib&ammyhlﬁpx,ywh Xy substituent is hydrptye 0xd, alk xwkami;oxy, _
car boal koxy, 5car be %ﬂ&dna’lldlsn y}my@nﬂalkdmlcerboaéi;lom ICQrbnpbmyl kexpy Yaino, ?l:;?’ 50
al kyl t hi o, a|ky|sag;-f?yﬁ;}gﬂ,j§?la o], RYTISIA pWa &Efﬁg uptensiicy’,  atkyl

1 N lk:

al kylsul fonyl ,  phefil K., IR‘,‘Ys-mﬁuf siaiitheta &f’éafﬁ?féb&xﬁe%iﬁ’a‘é
conprii ses reacti N, arelasRbeveS $xcdpt Miat Rohmcda@&bxyﬂky,l @tk ¥ | carBimoyl chloridalobamat e,
wherein R err] is .as above, with an amne in the presence of fornaldehyde
_and 25 car bon disulflde t o produce the desired product, the terns
aIkyI . "al kanoy", and *al koxy" herei nabove nmeani ng such groups
conta| n| ng froml to 5 carbon atoms : - 38. A process for the -

I 1 ~ 1 11

An—-

g
"



al kyl thi o, al kyl sulfinyl, phenylal kyl sulfinyl, phenylsulfinyl,

al kyl sul fonyl, phenyl - al kyl sul fonyl or phenyl sul fonyl, that
conpri ses reactlngAaglgaLeLLL;5;nLLLoLnLdazoL;Z;ggggggggggyLaLkngcaLbanaie
wherein Rl.is as above with formal dehyde in the presence of. a 35 :
‘'secor@ary amine (including a secondary. heterocycllc amne) to produce th

desired 35 : product, the:.ternms “alkyl, alkanoyl and "al koxy*
her ei nabove meani ng such 11,153,347 OUpPS cont aining from1l tes 5 car bon :
at ons ocess—T U L ne paration :

1- Rfer r] s@stpl d- e ZcB\oncéz |which lkyl, phenalkyl or pheny} :
oxynet hy o 0 UE\_ %‘ﬁaﬂ@% T uct&;:glg ylr ljo 1':18 2%1(; ox alk lc:ftxoﬁlsi 11ydr(:1¥§é:l alkyl in V\/nI Ch
t he substdrrhu“auéﬂ” “alkauoyE’ninﬁS‘ lkbx‘sy” (hére:ﬁubeveammngal;dﬂenmhps oaﬂthﬁﬁg/, phsenyl al koxy,

cyafio al Rlyrhtlm Deartoh etoms. al kyI t hi. o 40 o aI kyl sul ft‘Eyl

-R, lk )
phenyl al kl%uteg‘!{tet io I:Sbiozp })ﬂoi' lleh :}gwrglléql xn ciz'ltl:t enyl al kyl - -
sul fonyl QhenbR g kcnyla'lhﬂk:a ﬁ'n%ﬁ iﬁé 1. that conpri ses
react i ngakkox¥; dfbexyt J:arboalkoxy, carbophény; lalkﬁﬂjrpdyiﬂoﬂﬁbpa{lkyﬂhiy | phé Ij yihidy bamate with a
trilRere yla!iﬂnﬂof ophm'tl@ylsmihlwhe preawlios, ofallalsulfonyl phenylaliils acild to produce
the desi 'csh ¢nz ?Ior sulf om mﬁgb G2 4 1s " tr 1m1 1’- 1 :ﬁ?rz)lkoxy 45
her el nab%fﬁat 1§5§ c ?r EBr th’a:&ﬁq Hﬁ afk m;v g liGRfpon at ons. o

thxocyanate félﬁwedasby Iaihﬂ&ﬁaﬁ Snf Mylainhe, ﬂrdﬁlkﬁlﬁlﬁiné Od&m@ amﬁe, di- ‘
1 RE%I‘ r] b&ﬂriammmrmndvaz @b P@dlyé aie lred\lproduct and, where R, is alkanoyloxy- 15

(- Cl*[errgﬁﬁﬁ Vdég(yg’y?%[m o %ﬁi\‘?l‘hefaggﬂ"%d“;gs, g;ﬁ%ﬁbr substit ut e:d

3,

al kyl psco s m fro al kenyl, al kioxy,

phenyl al koxyz &ypam@ssaf ép@natldh &fny 1—5-n1tr01m1dazolai Ytk IN-Qv*- al kyl sul fi ny,I
phedy| al lsybstguted. lhw#rbanphldmydcslul[)cfnbmydtq, whbrk)ﬂl ssuillmbm hqbstph@wltyl 50 2

h Ikerfgl, loxy,

al kyl sul # w?;rl éwyc g;;m Carbml g‘grwa eyl ja al?gv eylogy, Oty ogen and R[err]

i's alkyl } lth,logﬁlkyls 1 H(Em Wg“iﬁ é ﬁe

1-Rerr] 'Stﬂfoﬂjlfdr%hgﬂyl{ém haty o ‘LM: fm ymtﬂf m:dazol-Z—ylalkyl '

benZ:oxy) webimateen maRbamatbevevwiﬂhareammrihm podsentendt Hatinalddnpiie[aed r | R[25r r] ‘to:

fggm disulfide to PH’éECF t@ﬁ‘}l qsired dereduct, !511? %r“ﬁ%‘yl ”g\‘ 0)’1" angy| kanoyl ," and .

aI koxy ‘bém f%:gL g amg);m‘l)];sacc;ritﬁin %ﬂgﬁéﬁ%ﬁ rN,ng 1to 5 car bon

e Sxhere RQis BIRA oP Is@BRced L

N (2 R[ enie] substiniett(spi |1STD (lixe,Zal ylahﬁd@l;ky, alkanoylday, phenyﬁiljk;noybﬁjl; bonya0)

N, N- di megife fa#eﬁggggﬁ.&%@ b i Ph‘tnﬁlawéc%{ ; ] balg alkb’lehmalpk?}’l-or subst'i t ut ed
alkyl ini lg gs Tg'ac n%";of% n ¥ 2aI kanoyl oxy,:
pheg%' al lSﬁ ate wherein R, is s (%'lll W the Gsid: ?) :

car phersgcbralhdyomyne @chlﬂmg afhﬁdoﬁ)daryﬁhd(éj&c&dhb amujahfbnyrbduce the deSlrcd aI 1371 t h| o, -
al kyl sul Pradyds, thsh IRY}/’I’ Jkgnoyly | and phléswyf sfutefnabwd megtigy bushul f onyl phe'nyl
' o for

60 e I°£ cting a
1- Rl er r] oRyaktryle

at ons. 551substltuted ammo

- 3 YAk
e %r (Mot BT D 2 rerr)
i s 4 abem) i o 'om%talk yrlyf, QlkoBp ylanfbx&,f@axﬁrﬂ@&mephafy1aayuhm, 40 t hi onyl

hal i de tdlk P‘ﬂﬁm’cﬁ leeyl §P1ﬁre’él ptplmﬂwﬂﬁnylt healltyéulfmyl alﬂbydylalkyl-al kanoyl " and"

"al koxy” 5 tonlnolé =2y ﬁ ﬂil te wi %ﬂafaormate in the c;esgn6 ,to 5 carbon .

at Oms. - Lewis acid to producéithe désirdal &ﬁ&sth Q{rﬁm l,@ reRGLA krﬂn‘a@gx o :

C1-Rierr] -h&cmawvmfmdgmh gupyd @h deiyting Morh ar earbon atoms. g 45 ‘

1,153, 347( 0. A p g Eslantm eiquﬁramluscgpkal 1ét1f€]'mtlﬂesm’d#4'i!}5/3-yldh’1SUbSt ituted al kyl
or su (4

I n which Eﬂ%ﬁ%ﬁs t‘ i?ﬁ;@)é 1k %%ﬁm\:r ryhen lalkogl{tléicl)] éﬁk @1‘? ﬁ% al kanoyl OXy

pheny! al KA, OXkylsa i OXenyllE 1sulB, DURPIKEGL, * phenyl.

car Bbpheny lailﬂmxyx pwaﬂﬂonynavolp alk lj(yelniyh'l |oohyd|adgeﬂwdamdmk tlRy1Qr al kapl sul fi nyl

phenyl al Zyl Whlc COmP@eﬂ frqagtipe 2 ph&n&mgmmfda 1gléglkW[3§a!I¢°ﬁsorvyl

phenyl! al Pi}]]eﬁ‘r‘tb gﬁ‘é Yihs*l?J ‘Bf ° "ﬁ’é@%ox 5 t°ol",‘°duce #Fi ses reacti ng an

N-(1-R[ ersﬁ N ok g ﬁeéq T ] Ear BBy I RRCE BEPHS I f or m 5

am % ni um hal i Aepmssrfoatmem afhﬂblEGUSn bagaz,tson@mﬁmez-mtmo@ea resy product,

the ter m§arb°ﬂyl) N,N- d'na rmamidigidon refide , manldclf Rl lsoxligy! dnentsiimabove rreanl ng such

gr oups C 1tuent(s) is or age qxpy Alkaneyl y nylalkanoyloxv,
pr ocess fa tl'fxdql %;:gf’é Yty %"“ ‘% gt ?y' alkyl

N- ni6d r o- lsulfonyl (bfimbmﬂﬁahﬁ, ihﬁt b 1R -saditaihid 1~ I tutgd al kyl, in
whi ch t hearsampts ot wkielt Rs )is assaboye WIllO dlmethylformaradqe inoxhe, prad:rkee - al kanoyl oxy, -

henyl-al I the fesin e b “ B and al kox
Ea?B%pﬁen%i‘?g%kgﬁ;tz:m i % S *“nfffiimlygygggf’mng.y al kyl sul iy,

phenyl - - a kyl sul flny , P“c“,.su 1Y,
phenyl al kyl sul fonyl or phenylsulf conprlses reacting a

1-Rerr]-5-nitroi mdazol - 2-yl alk mmﬂww R err] |s as above 15
vvith nitric acid to producethe ,«the terms "al kyl,

"al kanoyl " and. 15 - "al koxy" _herelnabove meani ng such groups
contalnlng fron11 to 5 carbon atons - 44 A process for the

ﬁ




25 produce the desired product, the terns "al kyl", "al kanoyl" and

"al koxy" herei nabove 25 meani ng such groups containing froml to 5
carbon atons. 45. A process for the prepar ation of a I
1-R[ ert]-5-nitroim dazol -=2-yl al kyl -N-acyl - - aeyl exy--car bamat e;- 4-A— .

whichRlerr] is alkyl or substituted al kyI |n V\/mch the substituent is

oxos' al kenyl, al kanoyl oxy, phenyl al kanoyl oxy, “al koxy, " phenylalkoxy

cat boal koxy, 30 car bophenyl al koxy, cyano, hal o, al kyl t hi o, %Eé,
. phenyl al kyl t hi o, al kyl sul finyl, 30 phenyl al kyl sul finyl,

phéﬁylsulfinyl 64 al kyl sul fonyl, phenylalkyignbipnyl or phenyl -

sul fonyl , thd[ Con N Ses——TEeact] | —RfEr T T Ol n tazot—

- yl al kyl Ie at:?(? M(gny‘? e&kan o \ ptl‘:e sMIJlsl:an 0y kyl he thl‘le tltu oall? be,

with -an aCyl an 5&: ¢ alkoxy, cyano, gx "%a h%%llb( 6&@@#1@ fj nyla ¢ ternms

"al kybr™ " al kanoy! sulﬁiyl;ip eIy, alhﬁd’uﬁbxﬂl- pBéi’ayla]kylsulf @ROMphERAGIonE, SEtCmgr oups
.containing f rém 1 pused reagtinhom  Ni(bBg-S-nitroimidazol-2-ylalkoxy carbonyl) N,N&limethylform-

46, A for EREG aquequspbese (g produics the dgyred praguoh thetmsy| y|
WTRUATa T s e A s Sl R Y T

al kyl i which -the sSulsstA tproedsd (0B )the preparation of & IORL-ﬂﬁlﬁoxﬁﬁﬂ@zol a-lykmy’lyN-,mtro- _
al kanoyl oxy, Hheny Icabalmnoylwbxh R, a$ kllswlw § breut;d dk}k,oxywhwb ahemhsyltuem(s) is or 10

car boal koxy, carbo 1%“1%‘ noyl % anoglp Oy IE%‘ E oxy, carboxy, carbo-

0 kylth kyl e
phenyl al kyl car bamoyjeyie iy pfga’;laﬁﬂ}’l& heas EIHAHOBY b0 exf?lg)?éﬁﬁ?ﬁ'a al o,
al kyl t hi o, phenyl alc&ﬁbﬂri&eblr&cnr@ &K YIR;-5-nitroimidazéiB-ylalkyl carbamatUlieteNB] is as above

phenyt al kyl sul¥ i ny With njgtiengd s pfofry |the deailrddy;brsiuttf dra rms phﬂﬁ faliatoy®’ smd f onydd,

l c q m nt 1t
e ifont”or SUERgR E%bi“?% e lgysmbsﬁtéﬁ ‘%&fg‘hznw

t hat- ¢onpri ses I eaedid R@stiuedt(siRiserla roxy, alkenyl alkbol 1681 PheBdARdhoylox
N- hal ésul fony ~car bmalb:xymwex cabaalkosiys calsaphheflalkrsgl. akyimnbamﬂ, lalk 1-

~-ammonia or a nonosﬁ‘?glﬁy‘] uhen%igszl P B'PQY E4H0; kﬁh alkyl— :
substituent(s) is enylstifon l that con 1-Y-Di EIK dlazo a(éc):,
pr oduce the desire h@E Ll s alohg nﬁ"n aﬁﬁallp tié)klztone, aldehyde or a yde&ﬁ‘
"al koxy her e?%aboveadumalm degired yperidu I’tb&.l]:lﬁnsC‘CalklylaJ ‘rallda@ylf’raan‘amoxy’bhﬁemabove

car bon at ons. meamng S“Ch gu9Ts CARiaip ”@ﬁcf 1 fo§yearp (Lms

1- R[err] 2-yl al kyl Q} car oci thlé T b% g‘g a maﬁ)h;z- tlS. .

whi ch' Rlerr] is-al 6 dens, OBt ol S Oheb noﬁ&y, &Ayﬁ sm& s
or are 50 carbnpmnylakdsgnylcyana,l k &8ilo, Iancyl;thxq;hepr;ehﬂdﬂ@am,y mkylsulﬁivkoxy

phenyl al koxy, carb® %@éylalbéwlﬁmd, phenylsulfinyl, 5 Ial{‘b‘ °anan@¥)‘$‘1‘ lfﬁlbrkd)tzy phenyl-

carbafoyl, al kyl ca mgmr'&r ;@[F batrgy ", Npnbpgjoimidazal -2 - ylalkyl
car bamoyl, car banoy afuce ciana G halite: L kaht RigL> Phes raﬁﬁayf?ﬁai,fa“hhyéﬁﬁf

al kyl sul finyl 35 phean emeamng such groupk koptatitlg Fiomytleo 5 cﬂm@ﬁydoﬁu i nyl 35
“al kyl sul fonyl, phe i ,;gsqgﬁf dory 1he : Ff Nonsef| 4 d +5-1191r0ﬂ5i'§a201- -ylalkgdltltl‘é-l(?g-. amno,
i y uent(s) - )
| g'["ceir ﬁ er5f] " S g; _-d%arboal lfooxo,ﬁ‘ l}mlka fg o%i %Eeiq@ 19 é!g:\llrjé vé;tmny k§: ,a'carboxy,

é carba M‘(E pT)enylalkylcarbamo
- di chl or ophosp#br yl phenglertamagit &a yBx X eyahd, hﬂo, alkylrhm, p}&ﬁyl N \nglh 40 .
anmonia or a nonos &l b tkmhefdlalkvlﬂdliﬂw bsﬂltfwlawlﬁlul:amlkréulfonyl Phenyla]kylmmm'h t he

substituent(s) is f éaaﬁ%ﬂf% p h it“‘f 3‘?1? recathe

- - CO 1ses chng,
desired p'ixﬁxaekié razol-tZ Sy e los arbfma Tll?: a6 3Ekined lk) I?;igh
“her ei-habove n#ani ngmswdhorgy Mopsibbiiuted or dlsulﬁﬁﬂﬂfeﬁlaiﬂlnélgl \fuma;rmélakﬁmﬁmcsmstwn 45
“at 0m;, are alkyl, phenylalkyl or phenyl to produce the desired product, the ter@§ “alkyl,” -
1,153,347 ' alkanoyl” and “alkoxy” herema@ge meaninrg saﬁ;h groups containing from Jigo A

carbon atom

process for the prepajal ;g&esefforahecgem@mctfbam &g,latui}ﬁNf(ﬁfﬁUMz -phosism} o
[err]! 50 carbdn@te it O RS B 21k§lam yaaiituad iyl iewiadh thgsubs: itudnt(s) is or are 50

3-nitro-7- 0X0- 5, 6- gkdptkenyls rﬂlﬁmbxy, [p!!enﬁzlalkeml A alkoxy, W}dﬂllexmcadhom FaglEtiCi ng
‘agent ; a phenyl hal g‘#‘gﬁ!’ng*grba e e a&yl aky lg?l moyl, phenyl- |
~[err]: where eaCIﬂlkﬁafﬂl 1€T fhbny® Hn]%rgfk ﬂulfbrﬁd W al kyl
or substitutess al k yilalkydniino, aMhRCh ab Hainedliasctalnh us;rth &bm@rﬁes&éacﬁ{gaa n -
hydroxy, al koxy, caitymdera 2 -celrlk ﬂréﬁwxchlorOPhOSPhoryl - carbamate Whefea| KOX’S‘

al kanoyl oxy, phenylasﬁl #@he ‘jﬂ éymﬂegz@par f yl’ en‘%‘F“‘?fS 980 Sm rmyl o
10 phenyl al kyl cg terms 3 mylu Al h :
', |onca

~ phenyl al kyl - 6a.0 cﬁilﬂnfx%rﬁb)ﬂl malc ydntatun@ pwenyl aI kyl't m)yl 60
am no, dial kyl am no, di phenyl - al kyl ani no_or . het erocycl oal kyl ; .or
-R[err] and. R err] together represent the group

-(CH err])[err]Rerr]-(CH err])[err]- gen, sulfur,
met hyl ene, imino, alkylimno, or a car bﬂlmgﬂmtnllulmmmbond to produce
t he desired product; the terns "al kyl, “al K - and

"al koxy" herei nabove neani ng such gr oups cont a| n| ng from1l to 5 carbon

[a%g2)

‘. atonsf 15



49. A process for the preparation of a conpound having the formula: [err]
in which Rerr] is alkyl or substituted al kyl where the substituent(s) is
or are oxo, alkenyl al kanoyl oxy,—phenyl| al kanoyl oxy,

PRENYHGL koxyatKOKy~carbophenyarkoRy; ~carvoarkoxy,

al kyl whi o, phenylal kyl thio, alkylsulfinyl, phenylalkyl sulfinyl, : :
pher]—y'T sl fi nyl, alkyl- 20 sulfonyl, phenyl al kyl sul fonyl, phenyl sul fon
and Q W and P are as defined in Claim

cyano,”

or halo; A is oxygen or sulfur,

thaﬂ»conprlses reacting a conpound Qasf19 t he : fornula:‘¥k§rr]
25 : where W P Q A and Rlerr]>aP®’as above with one monle Qf__cyanic
gc mol e Of 48. R prdesli a1l Iﬁeptaamradzu@apme nee e ebrpiipduct, the terms
kyI " "al kanoyl ," and "al koxy" herei nabove neani ng such groups
a&ﬂntalnlng from1l to 5 carbon ato-n_,SO A process for the preparation of a.
i@ whi.ch Rlerr] is alkyl or '

@wrmpound having the formnul a: [ & .
[jastltut ed alkyl in which the 'g’{lb e'n'tﬁ@ is or are oxo,. 30 al kenyl,

f@dokanoyl oxy, phenyl al kanoyl OXy, phéemytal koxy,4 al koxy, car bophenyl al koxy,
car boal koxy, ¢ ano al k ohenylal '
menytaf kot sulbEpteimne BB dall ’tf? AP ou rony1

; fenyl $ul gonylfo,gﬁﬂa o, |s oxygen or [fur, and P, Q and Ware ass
fined in Caimli, that corrprl ses ré&ﬂtRﬂg a com 35 pound haV| ng the

fh@:r mul a: -
: where each of R; and R, is hydrogen ammo hydro v, 3] stituted - alkyl, m
| i, sy, gl o) where W

b@@ :
hich_ th bstt ent(s halo, alkoxy, carbophenyl-

Q A and R[:ﬁ('&)l asﬁisluﬁvlé%,n ﬁ;;lzélia:@oak rll(é@& Tkyl éﬂ&mﬂﬂ ﬁxﬁn 0 arb@Mé{vlﬂl c acid per
I e ofi i dazpchkrglalkﬂc mdﬂ{:esutfhmnyl;leaikyleﬂfa dlpb@ylstﬂfhteoyt,er pmn,‘laékykyl "10

d" | kanavl| " sulfamoyl al oy g lthlh,etlh pqq@
: thel Kanay
08BNt ai ni ng fr gﬁ) c%éf Ibqﬁr 1? ancP‘BR, together i%cseﬁ(q} gl% for
1 . N R en, sulfur, me gy)ene i
repar¥ing a c oa‘ﬁ S R Ghrdltoe Gheededie pmaié SHecstab Sty @aaanoyherel nbefore

E¥sscr i bedsi n' any “dkey”ofereinhidvd méadnp suth gilaxa Rl tﬂlﬁng from1to0 5 carbon atoms. 15 5
2 A ¢onpound as‘%"tm%dorlthweqpmtrmzfamwnﬁh@ptaﬁt@dor@ylaa process as clained .
any one of clainms 25481 or |ts obvi ous chem cal equival ent. ._

elm -
by, Edth and every conpound as cl ajjme n @ aima1, hereinbefore
‘h ‘@x%pt_l on of those clained in

Andi vi Céual by : speci fi ed,

mqg ainsi4-10, 13-16, 19, 20, 21 and M0 :

oy -in whiléﬁlR %a Pgr fid hgﬁ l:ll%gl Jr gal orrpound_ as .

‘: { ai néod in anyall@ﬂﬁloxy, phe'g!glalkan ox¥,! ik ul'%qﬁzfoxé :&ﬁ&) lko:@:,g rtRal %r maceut i cal

R I uent 20ar r i epanoOilkyRioe tphangjalkylthio, alkylsulfinyl, phenfl kylAzlﬁ)@Uphl:ﬂyliulfmﬂ, Algl-cl ai ped i n
aim 54 -in tshgnﬂola !:gkfllf“@a psivisgifopyl or halo, A is oxygen §Gsulfyy, @ K\gl tion as

gt gre & flefind i SR d 3t cympsiis reafling 2 compound ‘5‘7‘?‘ conposi tion
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contains a conpound as clained in any one of clains 1-24, 52 and 53. 25
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