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2 [err] [err]

[ ere} Reaction | sequence

above concerns the reaction between an isobenzofuroxan with a

met hyl ene- cont ai ni ng conpound activated by el ectron withdrawi ng groups to

provi de a qui noxal i ne-di - N-oxi de. Reaction sequence || above deals

with the reaction between 5 an_isobenzofuroxan with prinmary and

secondard,_nitro compounds. As is eviAedlS the 5 primary n#ro

conpounds yi el d hydroxy benzi m dazol-e- N-oxi des whereas the ° T

secondary derivatives prgvide the benzi ni dazol e- di - N-Oégdes ’*#

Wth respect -to"said i sqbenzof ur oxan, alsgﬁ N as berzof ur oxan or “benzo-
itoted

f urazan- N-'0xi de, _|t Aund that the seb HetpRes will work
' sobenzof -i1tsel f7.< tance, X on the

equal |y as well: _
i sobenzof uroxan str 3 »’above 10 - can be& gen and ot her
sinpl e $ubstituents’ usually found on be ed% rings, thgt 2 IS,

al kyl, alkoxy, hal o, "X may bé any - non-ignterfering rin€ substituent and

nor e than g - one substituent may be present. Thus, isobenzofuroxan or
a substituted isobenzo- BRI f uroxan may be enpl-oyed in the process of
the present invention. 15 - ~ Regardi ng the nethyl ene-cont ai ni ng
reagent in reaction sequgnce I, it can be 15 . either singly or

doubly activated by el ectron w thdraw ng groups In the case where

It is activated by o tron wij.hdrpai-ngHgro®p..Rhe &cule wll be
either a ketone & Eﬁ:h |s_gl |( |,\¢:_oepﬂrkcyot) | (r?}-e-abstMut ed or
unsubstituted, or an yde substi‘t ut ed' R,.or unsubstituted. It is
obvious frominspection of the fornula that R err]”is hydrogen 20 when
said conmpound is an al dehyde. Furthernnre It is possible and within the

scope 20 - of this invéntion for Rlerr] and Rlerr] to be linked
formng a cyclic structur@. It nust be “kept in mnd throughout
that the subjsgct process Ps a very fundamental one. Hence, when
reference’is nade to suc eneral terns as al dehydes and ketones, it is
meant to -@'Ny
- OH IR o
U -
| Ny, Re
S 7 N/
® x—a \ 3
- I\
o

Reaction I sequence above concerns the reaction between an isobenzofuroxan with a
methylene-containing compound - activated by electron withdrawing groups to provide
a quinoxaline-di-N-oxide. Reaction sequence II above déals with the reaction between

5 an ‘isobenzofuroxan with primary and secondary nitro compounds. As is evident, the 5
primary nitro compounds yield hydroxy benznmdazole-N—oxxdes whereas . the
secondary derivatives provide the benzimidazole-di-N-oxides. - _

With respect to said isobenzofuroxan, also kriown as benzofuroxan or benzo-

furazan-N-oxide, it is found that the substituted derivatives will work equally as well

10 as isobenzofuroxan itself. For instance, X on the isobenzofuroxan structure above 10.
can be hydrogen and other simple substituents usually found on benzene rings, that '
is, alkyl, alkoxy, halo, X may be any non-interfering ring substituent and more than
one substituent may be present. Thus, iscbenzofuroxan or a substituted  isobenzo-
furoxan may be employed in the: process of the present invention.

15 " ‘Regarding ' the methylene-containing reéagent in reaction sequence I, it can be 15
either 'singly or doubly activated by electron withdrawing groups. In the case where
it is activated by one electron withdrawing group, the molecule will be either a ketone
which is aliphatic or alicyclic, substituted or ‘unsubstituted, or an aldehyde, substituted
or unsubstituted. It is obvious from inspection of the formula that R, is hydrogen

20 when said compound is an aldehyde. Furthermore, it is possible and within the scope 20
of thls invention for R, and R. to be linked formmg a cyclic structure. It must be
kept in mind throughuut that the subject process is. a very fundamental one. Hence, . -
when reference is made to such general terms as aldehydes and ketones, it is meant to



1, 215, 815 3 include any and al
ket ones and al dehydes. This, of course, includes al dehydes and

ket ones having substituted thereon any moiety which will not interfere with
t he overal | reacti on nechanism In addition to substitution, there
may be unsaturation in the carbon chain provided it neets the
requi renment cited above. 5 This characteristic of being a
fundanmental synthetic nmethod applies equally 5 when t he
met hyl?ene cont ai ni ng conpound i s F§B¥ated by two el ectron w thdriaw ng
groups™ In f the onl restrl ctlon on this reagent 1S Tnat one of said
el ect ®6n wirts d" any and alt k‘éf? @‘W&vﬁ%ﬁ‘%ﬁ ﬂé dom al pha to

. ones having substi mo1e19 Whl
sai d ot ;i (LB TR o, oHRChly b ﬁé';ﬁm fiatgie resul ting
Si x- rrerrber e%dm&shpw&emmeagm lcidddGBove.ON€ O said two electron
wi t hdriawi ng gfl‘brapﬂba gsmlffmgl éntabrsmmtmasﬂnbd ies pqnalbrom 510

in;

bi nati on oupsﬁ‘?&mact, ﬁ%ﬁ’: m on on 1s ent 1s g&ogﬁum on wi l'ngcall)abI e of
provi di ng ing groups must He#t lafom! &f the
Si X- rrerrber ebebominggm'ﬁlﬂem eﬁltiﬂg shhem, beel -N—Odee ring, Forein eelaﬁe afont a| n| ng
conpod®d i eididwro ing, sraupsyineyabe allsyly ﬂyrm&?:se‘fmﬂ

[err] - ket ogRpenCs P@:@ﬁ. AP Ee i P ST AL e “and
conmbi nat i oRgh] chQ ini d is douBly adtiveted, 1Ppi@F fnﬁles &ild Incili®t oani des,
est er - an d¢@sketoasiesn S-dikemms Snalokie tegers | whaiomnythle @odrpabingdons thered Such and

ket osul f onahidieesters, B-ketoamides, ester-ﬁn@wemw@p@ﬁ,aﬁtewhlfcsﬂ Prpwads 15
qui noxal i né&2% o)< ion P& tHee UL @ lokMintVisit A oﬁ!ﬂ: g@ammhfﬂ wilplignat e reactants,

a proporti e ins.0f profoRdRGf hE cditeipbiiig | quiieka ib forthaar med
al ongzgvl t habquhnthﬁomamxame-@-N-anl qbe oéﬁhp@urmlo t;vtm“wuh;ed form may be

20 se é"éc“% fifration of
t he react Ipon’ g‘p a}lewvery%e in x.s,gi?g‘on: wﬁéftlﬂfg ngx

bed

ence H above d s ine &Vﬁﬁﬁﬁrogn the

qui noxal i n@ltﬂla-ﬁﬂr@ﬁdndﬁuﬂ‘drdam He it compound is of the primdp @k, on sequence | |
above gescrthabeswltehshqneraeﬂ-baro ﬂpbmmthamn'pmm theresydting product th a

ni tro“Conp&ihd ﬁﬁcsﬂ:‘w’éégl rate yt’lg?é:v‘mllg&fe@ T ) e B priflary type,

that is, \ BBk, e A %Foﬁ thot &l Dbz BIROR. 11300 ir%@xﬁalﬁlmamﬁnroup then the
resul ting e ismdinvolved inSretidh- shqadfoemyanaibm eimildr] inuihd Inwet @@reby reaction ||

(a). Alter Pfaﬂt diffgr¢ncg hethnrm ts bgined. As is evide l¢°§a'of the
siecon ary ﬁ;‘;%‘m "ﬂjﬁh one _
hydr ogen a exkﬁ bﬁg 1pﬁuﬁ£belssbsam &N i cila s@ml 3-di - N- oxi de.

Al though s cychc m01 éJmeegmnmhspmmwmh \vl&dﬁndmgrtbachel h;rms@eptmdces | and 11

are sigi| an ; B@e‘l at pdamengpd ope, the term nitroj omp wg% BRYf E\dence ,4 N the
g sug!ba
£

nl;
type 3 or g il ST R
l'i ne-di - 3 OB ldm%msaxmze Qciied inb@1 WaREssatfie trl@idaenzi ni dazol es
con- S?sequences dmnbed abqve aI fnd/ &D mmttgther eﬂ;:tBi in they prdemtehofre y@e.d to the
Subst uen il er. mstance, It 1s gnce, al kyl ,
SFkerd] or s P s St S gl et o el W S a
cyclic noi ;ﬁed onae aagahnusu-atea sN O\Vdvir thbl’ﬁés fid nedd bethahc-t he herein
di scl osed ted to this 8‘% O‘;“S‘“ ossﬂn%ﬂé’é%’ FEN@ le { fhisetermnitro
corrpoy,)nds gﬂ?& sa1d me eﬁ #%m&@ eto&thgiour Sg once
agai n the aRlpleférRd bhske @6t is bf olg a:ﬁﬂe: sinricdia, Sigilarly, for aldehyd@gent nust not

conpete i nartdhthe @mercmhﬂaouncb,amc m lashmrefmed When said activitgl metljecessary el enent

of the her °r1°°&P‘§1 :.p— 't“?%‘l"ﬁl prefgred bases are  gequences

descrigped ¢ g gig;‘,’?é § P PeURET LA SHLE o agbase.
Such a base |'$he0¢fmoam\baibase seﬁiaﬁzgafﬂ[e redt_:ﬁfns dissésaiigeein & ot GitigBant to i ncl ude

such basesTH® is to sayag cmllgi&muﬂam basssin mustrinptances Wdilvmﬂ gs tl'&ly dnydr oxi des and

al kali met 5 t. Of °°“’5°’ th erein discl osed
E:‘F ??ﬁg% gtgg be mor'THﬁl 01 W ﬁ#
i

novel 5501 0C{s will deri érm pase 1's tygi fied by
t he above |AS£01‘ ﬂte&d:lwma mntmm\baﬂq plbi'tﬁsrcﬁ tﬁxslnmmmedﬁk wib be restric-

ted to thi Bf"t jtical {3 esirabjility rillcd ‘tfﬁzﬁ“ jngtanicss pr e
preferabl e,  however, &?é“ m&nﬁé}%ﬁ dué bsso@fyﬁigﬁé.‘%bﬁs' bl e
~met hygeene- mgn} adsidblCto GRIFRO b pfo@ﬁﬁe vEnt es of this Mdverdio&@n it dos found
t hat when wgrogrigwes htememz@dteau whi ?Inmudmsnandmbmy wmnat 45

(=]

t he prefer?‘%ttb"ahen rt%ux P?;:@egm solveqt nj | ar |y, for

al dehydes giyent, the Bared e ‘bﬁ%pé%p"at‘fe preferred.
When &ai d actWitkategshd ietha olation of the dednempmwaﬁtoﬁtml 1ﬂs§nt!bﬁ,rif)ﬁl.fdﬂﬁidl S &5

[err]-diketone or a [err]-ketoester, the preferred bases are aIkaIi
- netal hydroxides and al kali netal alkoxides. When the reagent is a malonic

50 ester the preferred base is an al kali netal al koxi de.

50 The amount of base used in any of the reactions discussed

here| n |s not crltlcal That is to say, a cat aI yt|c armunt of base

o, e I o Y T R - Y Y
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4 I n many instances that in the course of or upon conpletion of
reactiaon the product precipitates out in crystalline form In such
cases, all that is required i s f||trat|on washi ng and drying. If,
on the ot her hand, the product does not conpletely precipi- tate or

iIf it remains in soI ution, the reaction workup consists of evaporating the

5 m xture al nost to dryness and then fiItering t he product. |

sodium salt Hf the 5

product 12r58s5 as it'does on certain

f the
4.'

I nst ances, "t he general pr OCEGUI’e consit st S of t1irflter-

dissolving it in Py ins IEC'%

the product whi chpm o

i o

pre

trai ned- taehar Ehﬁlﬂéinamﬁ:klsﬂ@mh Nthé . hacuoﬁrvg:mp&oﬁs Qf&%@my inglille
Chemi cal and3physinixgire dmmﬂemde'n@s)mdr thensfilteting @FW@erehesMIErctsm of O¢

®yanpl e,

oduct forms, as
product s 1Py ﬁg‘]@l

the infrared specﬁ’,ﬁﬂ;ﬁpad{sﬁt"f

di benzoyl nmet hane =

EwaI 1er|, acidi mggtr W ong?il

UGTof the- above t

miﬁgﬁﬁlab&ﬁﬁtygned t e structure 2- -

L

phenyl - 3- benPoy| q ’F#l Flhy
1670 (con- g

phenyl ), and 690

The product from | sotlerﬁ

structure ety t3rppétyl@u l !msaéltl i pmmtsrm:dspem shaweed $ingletsnatnrr . _
spectrum shBwed éffh raad '?4 r(&ﬁrg;“sd two mptiplets ﬁ%ﬁaﬂﬁ?ﬁ“@%ﬁ)(ﬁ%ﬁy two %
nul tiplets center ﬁ; -%ld Sgtef% yl) These dalZQre cons1stent with
respectively, andthebsSigietfsti spectrum showed I nt ense bands at cnierr]
1700 (carbonyl), The foll sfeciaryvided, by way Of lbrqamwbh%uidt% .
phenyl). TheSe daff %ﬁ, ﬁo’mn" variationy it which, fof REFCIE FO¥E ur .2
The foll ow ng exanples are pIPOVI ‘by way of illustration and should not
be 25 interpreted as limti n t he |Ewmrmllon many vari ations of which
are possibl e without, mlxmrSe Comammg mm 6 g’?ﬁl he Spirit o scppe
t her eof . 30 and " acetoriitrile (20 ‘ml.) is heated to reflux and pyrrohdme ( moles) 30
2- Met hyl qui noxal i Bedded ahd th¢rédgliting reaction m1xture is fAfluxdd Fok Whogt ISQﬁl &ésnindll@len
i sobenzof uroxan {Bw&l 1g.coolQARDS s'rmigets ﬂ? uct which amd
acetonitrile (20 fipiteyes i‘ssﬁ"ﬁ@%et‘é’ﬁhet‘dndr °fiu9< X5 3 65%%31‘%4’% p’?r’l"ﬁ%t .0. 012
nol es) 30 i s added and the I @gaMeld 0 - reaction m'xture ,_|__s
refl uxed for3sabout 15 m nut-es aaebnmhrhytqumoxalme-dx-mbﬂldtwed to cool . thAifter 35
sitting'at roomte ISI‘EPH‘E@d Eff—mme Y--
cipitates is filt °t° ﬁﬁ‘ ‘&gﬁ ﬁ”@bl/d" e

e e&” 51% Il 35

172- 1_74[ err]C is recrystallxzed from a chloroform—hexane (1 1) m1xture, MP. 190—— \
2, 3- Di et hyl qui noxal i ne-di - N-oxide:

lqumoxa] u&ﬁﬂ-ﬁ-dxldét &
di t hionite gave' mgqmdodthcnyl)r daz3st tIN:-aide 177X

infrared spebtru %"E‘ﬁ eng| thioni
prepared accordin "E‘éif.%%ﬁl ﬁwﬁdﬂﬁ“ oy & 3

The procedur® of Exanple | is X

net hyl - . et hyfneKgbofge @p
equi val ent anount pentatidae. Rhd @orpholine are usélf, i okl mmld’nf thdnﬂts,ﬂﬁ place

respectively and ¢fi sthngr
recrystal |i z®d frift & ‘E?ﬁ?’s&‘ri%m

40 ExampriXAMPLE 11 |-

40 - The procedure of Exanﬂ)leEI lbyi'epatemtt I‘Iydpéraltlﬁ))fﬁlowiﬂg pi'bduNs oxi de

The procedure of {he lijted; reag a%cr:@?ug place jof apctonegad pyrrolifies ei n 3-
pent anone and nor BrsiPigReEs gaujal amf“ﬁ’ts f°df’ ﬂ@f’?l ‘8“°‘é“&u‘rf\}’é Bt S Hbunt s,

pl ace - of acetone and pyrrolidine, respectively, and simlar. requ_ts -
are obtai nedi? The prﬁetond,S Baseduct |Er0d®t:ryst aI lized froma S0

osi:Btltuted phenyl),rmlklt 490 Qmpm- nt an d
y

5u uenﬂ tering
%WB trained

|ng Saird gaLt,
F{’y"r‘FIteMg
own to

5'.

*n{ erip]
:)st ituted .
h sodi um

15

“”C°f ’6%)

vMﬁﬁss@&& gnedenirbe

lidine, srespectivelya ja d!mlﬁhes
%ﬁsem@ory?h'fmﬁ e ies, NPTt Lont k] C.

btained. The p

chl oroformhexane( heptanops-4 ¢ (frosphol gline-di-N-ozjide
EXAMPLE |V 1h z'n 29( ’P%%h" Jr e g‘Ft aP Yiétquoxﬁhsne JND ox

the foll ow ng products
are used in place 'o'f ace'ton'e a

N

r epea ed to prepare

wherein the listed reagents (ketone

e R

HE i s product vvherel 0
%eb‘}%%? S s %ﬁéﬁ‘%@p&m GhiQimtric ..

base)

|n storchrorretrrc

Ket one : ' Ba 5@6 moles), morp ‘and benzene (300 ml.) is reﬂuxed ;for tWo hours,
50 : - helptehormwel 4nd tlmmepho: tedh@most to dryness. The solid material (product)

2- et hyl - 3- propyl qui noxal i ne-di -
EXAMPLE V

N- oxi de hexanone- 2
nor phol i ne 2- met hyl - 3- propyl qui noxal i ne-di - N- oxi de

1, 2, 3, 4- Tet r ahydr ophenazi ne- 5, 10- di oxi de 55

|sobenzofuran (6 8 9., 0.05 nDIes)

~ N~

o - ~ NN

A mixture' containing
~cycl ohexanone (5.9 g., 55 -

5Q;s

N Y L

,F

P
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5 is triturated with an acetone-ether (1:1) mxture and then filtered to

give 5.0 g. of product, M P. . -

Recrystal li zation from benzene gives product, MP. 170-175[err] C.
dec. : EXAMPLE VI 5 '
2. 3-Di et hyl enequi noxal I ne-di - N-oxi de 5

The procedure of Exanple V is repeated to prepare the subject product

“wher ei & a st oi chi onet ri cl.8&85val ent anpunt of cycl obut anbne is

..

used 4/ I 1eu of’ c tQexanone an ar ‘I’gwer uI t are
obt ai #efd. R §£%‘¢f'£{b aég ",ﬂf, %ﬁ@% : M (1: 1)
m xture gi vaso.a.r;ppnchdat MP. 213 .Slerr ec i

Anal ysi s: Calc"d. for C[err]H[err!ﬂerrJIN[err] %uC, 63.82;, %, 4.28; 9N,

14. 89 O/%\I 10 - 2,3-Dimethylenequinoxaline-di-N-oxide Found: - %, 6% 85, 4,
4.29; 14. 8@ procedure of Example V is repeated to prepare the subject product wherel?XAMPLE VI |

2, 3- Tri met hyl sokhipbeEio ¥quivale: -2 uﬂN-oﬂl(}icﬁEmnonc is used in leu of &feRhgrEmomecdur e of
Exarrpl e V i ont apoparabld qquh}) 4. WRecoysellizationr fyeteica  chloesforhexane] 5 a
st oi chi onet rqcl)ﬁ‘a‘ﬂi“’v%‘f"ém M- zbafs—c%}éFébéﬁ’t anone is used in place of

cycl ohgganone Agiysis: Calc'd, for CUHICINGONRR! 26 5 Wiss - %N 94,95 oduct 46 -
recrystal l'i zed froma chl or of oFemdrex#Qg63.85; %H, .429{ 1%1%), mexture, MP.

.174-177[err] C. - EXAMPLE VI ||
Thé procedure of Exarrpl e 2\4 : -;rq”"ma%gﬂgl}‘e%e the products derived from
the list of cyqhigrokireREE is Sregake thélabibbObrodikoRRici C equi val ent

amount 1®f  20toichiometric equivelent lmamrht daycd:bpumbneos dselio ple of syclobagghonen pl ¥ce of
‘cycl ohexane "E‘QSF" P’é‘i‘iﬁép@%ﬁﬁf Reoduct is recrystalliged froph P cHlorolpBilifkencof  t he ani ne
shown is usétf PR oI ine With conpar abl e results.
Pr oduct Ket ONExameLe VIII ani ne - Mel ting Point 25
1-nmet hyl -1, 2, 3 The ceduredfFempeFWmh ted to prepager thi @iodwees dedi®8-foh0O[ erv] C.
25 %0 tﬁe Tist ofprc;f:léztlie%z oy below wgs;em a stoxchoignxgt’gg ivalent amount of [ 2(]
. . of said cyclic s 15 used m place. of. cycl a stolcluo emc

phenazi ne- 4,¢diialent amount of thel:lﬂ fs used in place of morpholine WithO®
2, 3- decanet hysuiene- . cycl. od o- * norpholine 139. 5 42[err]C 30
qU|noxaI|ne di - ' decanoqg

g etone m .
30 25 lmmyN,?‘:i(‘i : é]!-urf;th 1- %1 %’h&ﬂn& d%gﬂw 253 ycl o-

nmor phol™ ne tetrahydro- le
N- oxi de phenazme-4,10- decandmanoxﬁS 1, 2, 3 4 tetrahydro-

Nor canphor ggide.di ne 202 203err] C .
1, 4- ey anophe I'udlle?dx- i"gmne 1(9‘°Eﬁh8l§5’Fd 1395—1C. 30
EXANPL I X : N-oxide '
2- Hydr oxynet hyl2r339 ir-qw noxalcvqhe Di - M@omﬂehnmo - A m xture of

i sobenzof ur oxan ! P"e%*‘) 4= hygﬁ‘%}( -2-butanone (0.15 noles), - 40
pyrrol igi ne (04 “ and d| of Or ?,%11353(2@2.&@53@@) is stigged at
roomteéem -metmispaénaix&-for about 2-3 hours. The solid which
precipitates is SE30tdiomide d off, washed = - with acetonitrile and dried
to provide 11 g. (54% of productEXA,MLEIXBO 183[err] C. '

EXAMPLE X 45 2-Hydroxymethy1—3—Methqumnoxalme—Dx—N—Oxldc

2- Car bao hoxyrreﬂh JD|4- Oy Zfautanone (0.15 moles),

4%
A mxture ofPY‘F‘§ ?ﬁ‘d Wﬁ:ﬁ‘%j ) 1§ |2 M:;Eg%) 1 nol es),
Imor - with 8. %tﬁié)euatn Qridd t ﬁiﬂfau %ﬁo "280L-3830€] | uxed for

about 4 hours. e resul ting.. mxture |s then evaporated al nost
to dryness and f| I tere The sel recrystal i zed

o L e P SR g, 1550 5

152[err] C. pholine (8.7 g.) and chiloroform (50 ml) is reﬂuxed for about 4 hours. The resulting

50 th #tra | eyapbrgted @most @l dryness a@] direrdd[The sl precipfe@E av r %,
59.56: 9%, mi¥ reu::ml froj_%?cﬁtyne-hexanc (1 1) to glve good yield Eféprﬁuct[, MP. tl%f)—- I A:ound.
oC, 59381 . 46; 9N, 10.72 L 5

EXAMPLE X Analysxs CAlcd. afobemezﬂ& b%ﬂzwmummis; neagite bk oxi de. 55
Benzof uroxan (3.4 g.) and di beﬁtzm}'l nBChANREL; ( Flb 5f6) %N d0@ ssol ved in warm

55 triethylamne (25 E‘)Amqgcklal | owed to stand at room
tenperature £ O'Zl%@hyhﬂ%%quxh&alme-d:-dee
) 55 Benzofuroxan (3.4 g.) and -dibenzoylmethane (5.6 g.) were dlssolved in warm 55

tricthylamine (25 ml)) and allowed to stand at room temperature for 24 hours. The



1, 215, 815 6 resul ting
yellom/preC|p|tate was thinned with triethylamne and collected by

filt . wed to stand for 30 hours, and a
second crop of crystals coll ected. The total yield of

2- phenyl - 3- benzoyl qui noxal i ne-di - N-oxi de was 3.6 g. or 42% of t he
theoretical. Recrystallization from nmethanol gave thin yell ow needl es

mel ting at ? 234[ err] C

5 : |nfrared; 1670, 1335 12365 814090, 9004 77 rr]

SERbE was Bl Oyl 8 Jn&'[oa{ b Bhibdion. © T
73 67 H 7.12 |¥ Ag‘lﬁ;%ﬁw: flrl?)c\;rl;:l ttg :tl::d for 30 l"’lvours, and a second crop ofecrysmli coueagﬁ Fouhd':

C, 73.88; H, 4.0@&he hbtal&ue’l?cﬁ of 2-phenyl-3-benzoylquinohdtihe-diNyoxidai wis 3.604. .o d3%. of
di - N- oxi des gar y ﬂsl m@mcay Recryfrallizagon foomp methanplogayve Hiip ggHew needles meltipg g

uncorrect ed | nf 2 'ﬁo’séﬁ) gé;ﬁ%i’yefﬁorlﬁé'bféda %17% 650 dn}-S onBa Perk| n- El mep

Model spettrc onet' er

2- Phenyl - 3 benzoyl quu’mbyad HMc’c( lfancﬂziBﬂUd)stoQ’ﬁsﬁBt H,ﬂlzoriﬂ,li?m ng the

structure of ‘Exanpl-e XI Faud: G, 73.88; H, 4.06;.

2- Phenyl - 3- benzoyl q X bilD @1 HHose NG REb:E1E Qighdly Fichas Q':E%?‘B!:\ﬁ dqn hot
met hanol 15y Mﬁg i‘ﬁ%f OStaiiweerﬁmcagym&% e Hhﬁ%il%g?daturemnd
concentrat ed hydrbbclmm@hit@metbr -aci d added (1 m ) A sol ution of

sodi um di t hi oni t % (}Pge 3 gL ylgunfoxahn%lv?includ% glstm@%onﬁgnuéﬁ the sgucg.ge lowly to

the stirred solutlogxmg bh *0ped “an sap eare to
give a colorless. sob%mns-be:Mh&ﬁﬁmom&e-aQNeﬁd:( @G()g)ndras)dxsatveli Inhﬁt methawbli on was
stirred for15 (1350 migitheiselurion aras. Cpﬂg ﬂﬂe@ﬁﬂlﬁm %Mﬂ a%hydwcmy 15

col | ect ed, mshe&mﬂﬁd& e sn#mnﬁ ok oo hanol
do

after charcoal ioiveatdRiks oo Whe: Wedeliadl (2 o ¥h !uﬁdiiﬁwas ed for
mel ting at 150[ ern| Qinutes. The resulting yelldwish rselidewks cllodté, wisbelBwittORdier, abdGe- 740,

715, 700, 699 c rrgneg ized- f5r°m methanolafter. qligecoRl TSRIBER WEYe OftEi@neh Ly prismsxt ur %0
mel ting point an é‘fﬂﬁ%ﬁ)a%l@ bR S 04, 715, 700, siggEt 1) Wi an
aut hentic sanple of TRBe plohity lwas mqyxm RediAg poi. and Adperimposabie. mfrared

2- Phenyl qui noxal ispeotra) j withy-ayyauthentic sample of 2-phenyl-3-benzoylquinoxaline. _

25 . Pge,g drRanguldl:poxal ine-di-N-oxide (1 g.) was = o5
suspended i ﬁ 2% g-qﬁbmzquulnoxﬂlxialQl-NSoiidU@ f‘)/d{s(%ﬁsbdﬂed(lﬂi%f}mﬂ)anoﬂx_he :
m xture was heat gamssintni hyddokide Gi6|midl ’mesmedurcewhsamhd until the solitl igswivedadded wi t h

g 1 sh
stirring. The re%ﬁit ¥ Hﬁ%@?“’g‘?‘ 8 1@3{%@216‘@1% gqgm vl?eg)qqumoxa me-d1-£2x1§g
Il% g is
|

t horoughly yjth eedle: - S sbeen Tepo edby] 30
2- phenyl qui hoxal it PEh 2822 (193% .yel | ow nee ting at -
205-206[err]C. This Tbo dmrrﬂchuduays foliewad reepod towanifly agd ﬁltert@OThe filtrate wasK

Landqui st, J. Ch &fiflifi 1th didute, % %{ﬁ%@ acid and extracted “with weges, }ﬁéﬁ qt'lgf e*qa&uor was

al | oned to st and w(%?/grrlen aml‘*lfvagor Ter edg Qﬁ‘l’g’z?lc 1“'1"1raastﬂee W - acidified
wi th dilutgshydrochlori-c -acid and exmmmw th water. The et her extsgsact
was dried and evapotat ed to | é‘{-@mbc d,as Etﬂem{ esi due.

35 (10 mly. a0, the solucin & Ry Z°£ir“‘ls‘"h

35 yellow p’rempltate was collezgedvi\/aﬁééf wid aﬁlﬁa dﬂ%@- dhaﬁ::&ﬂo oxi de
Benzof ur oxamo (5. £49 oﬁmld\m:@h Hnethet Tiquer Jg overpight(gass @ lsecad drop 40

t t hvl of produ at t '
t(ralrrgergt ﬂnen]?or _lgg@ of ;@ w@“ﬁﬁ*&?“pﬁ%&“ﬁ‘*?m“‘vgé‘?c‘&f%& e(rjoom

washed with chil | edmehhﬂn ecu'uaﬂdoﬁlﬂlsﬁdletkat af7san3i)4ad 7.34 GH), £Hd. rahiki-of
produce . Thd5 not Iplers ¢en At 28& {2@ ast! angiy leviemmfght:hlorgfmveweb IMSomd crép
40 of pr dUHEY %?fot&g '?OQ‘F T omig'sro 830, 770 c.
2- met hyl - 3- acet yl qui noxa] ihe- ’N— ox P?’ 3% 152[ err] C wds
6.88 g. or 78% Recv\yﬂstsﬁl balzatfordmﬂom rrm,he.mm H, a2 Ot ies4mel ting

point to 153-154[err]C: ¢ Fouhie & G085 Hsh¥st Nudd-33showed singl ets
at [err] 7. (3H and 7.34" (3H) anmhtm 45 plets cente_red atg2. 24
(2H and 1. (2H) in deut eramﬁylcabdafw@ﬁo@fqammma-ﬂmxfas o
i nternal reference MIuertn of & (\fmxaal@%sﬁﬂlds b¢emmte€€3§g)mtneﬂlylmme

Infrared: 1700; 121l wea3boned:®) %gi’“&@!}‘@“ ngsfer 39 houry %ﬁf liquor
Anal ysis: Cgkc' d. e % &%35 gh‘%me“sﬁim Wﬁgaﬁeﬂ351 Syl

12. 84. crop of product was "obtained from the miother liquor kfidd 116 hour Th@ ieldH, 4. 70;

N, 12.33. 50 of 2—meﬂ1yl-3-carboethoxyqumoxahne.—dn-N—oxxde melting at IWEEWM ]M g. .

50 | or22%. . - 2-Met hyt'-:3- car boet hoxyqui noxal i'ne-di - N- oxi de
A sol ution of benzofuroxan -(3.4 g.) and ethylacetoacetate (3.3 g.) in
triethylam ne (25 mM.) was allowed to stand at roomtenperature
for 30 hours. The nother |iquor was decanted and the resultant
solid washed with water and recrystallized from55 acetone-water. The

yield was 1.1 g. of yellow prisnms nelting at 132-133[err]C. Another 55



crop of product was obtained fromthe nother |iquor after 18 hours. The

total yield of 2-net hyl - 3-car boet hoxyqui noxal i ne-di - N-oxi de nel ti ng
at 132=133ferrrcwas . 2 U, or - 227%
1, 215, 815 ' 7

Infrared: 1730, 1510, 1330, 1275, 1240, 1050, 1010-1000, 770 cnferr]
Analysis: Calc'd. for errJHerr]Nerr]J]Jerr]: C, 58.06; H 4.87; N,
11. 29. » Found : C, 58. 27, H,.74. 74,

N, 10.98. 1215515 EXAMRLE- XM 5T

Qui noxaf rne- D - N fekbesle 1730, 1510, 1330, 1275, 1240, 1050, 1010-1000, m cm“ 5 A
m xt ur e7of |sobenzofuroxan acet al deh de . .) and

triethyl am ne @~ - AnalysigDGalg f‘)" qﬂ%ﬁ&b@s@\/\%% (37 m tenperature for
24 hours. The sol i d material oun R ’at & filtered and

dried to gi ve product, MP. 223- ZZMﬁkCﬁwdec
EXAMPLE X¥ 2- Met hy| qQuimgstiad-DiN-BideN- Ox i de

10 nsetar é’igt"’ep%’g‘ﬁéﬁ\z@ﬁt&)o%aﬂld de72g myl) & ehyde (13.6
g.) and diethyfo® gre’;;m"t‘:s mtg%d% |c§{ room

tenperature for 24 . hours. _,he sol.i erial precr pltates IS
filtered and dried. to give«8.0 g. of product Recrystal : ' l'ization

froma cctooroformacetone (1. £2Meqt11yi(qumoxahﬁ‘1¥13\ﬁ09 [oducthavi ng a M P.. &76 15

178[ err] A mixture of 1sobenzofuroxan (8.7-g) propmnaldeh de. (13.6 ) and diethyl-
amine’ (60. mlL) is -allowed to:stand-at room tempera hgyi The solid - The

procedure of Exvatqyidl avhidy/ piecipitatep éscfileendd whedrisid 110 | giveB.0 Igi ofrmoeduftcR @ng;l:/al ent
amount's of, but y;aggdfémaéhlarﬁfam-m@r%r R ayixpere g%rrsmﬁ‘geaé‘r% 3 M

pr opi onal dsehyde and . 1 caorreéspondi ng products,
2- et hyl qui noxal i ne-di - N-oxr de and ZEspuapWwjui noxal i ne di -N- 20 oxi de,
res pect i Ve| y, ar eT@b ﬁ %Rh{ ery 3]1’@3[&’! wherein stoichiometric equivalent
correspond uqn:d > ath 1 no:lrglmyedgtall\-re :s WQWH ldCIhYd:l a;lId |

s uil ~di-N- ~-d1-N-
1 Hydr oxybenzi ahmévéy éé sfgmé’?ngmdy,dds oam re c_onlt alning 2
nitronethane (7.4 g.,.0.12 noles) |sobenzofuroxan - (13.6 g., 0.10
nol es) and tetrahydrofuran (5 xt’@”-ﬂ ded di net hyI pyrim- 25
dine (11.3 9.) dr9pW S b m%f.é’% ?;2 sxﬁaes; h&c&gﬁﬁn
tenperature to(sisss, o oles) and temﬁ ¥ (50 i is used to
mai ntain % st eddy (lrlétga) drﬁpvne.fThsmeat maCtmmuses the reacu eraome wfrisaddi t2Pon,

the resulting lstﬂE?d ppintg; 9 Upen com-

wher eupon t he g?ﬁug" é@,’ﬁ tpr Qﬂgﬁsﬁgﬁ& eﬁfmed with

vater, dried and retrystiel Freif fayBib :mm:amkk suEsEc[u Goitdrer r] mixture
which is mjbseﬁuemwnmﬁwﬁhaedMB@B% defl'he cryst al line product has 38 M P.

213[err]C. dec.’ -

Anal ysis: Calc'd, Afml’rs’sCFaWd fp rﬁ‘iﬁergj&\lgg%g’] %ﬁ’o & %’ , 4.03; W,
18. 66, : _ Foun - %, 4.06;
%N, 18. 77" 3 ' § EXAMPLE XVI{iIazole3'0x1dé EXAIVPLE XVI [

1- Hydr oxyzg- Met hy#’@ﬁ%&tﬂ? c@%ng%" ey QJ% contai ni ng
ni troet han% (9¢9Q030 molds) b §d ﬁ(n)ziggﬁ, 012 moles) %Z;i! é’gggf r}g

0. 10 nol es) an@.12 etoteghiTte cdaction nenfpE@turel n sps almaddeduximmnwdsmo |It;t>inyl am ne
(8.7 9., com%&soh uc? g] I %I’D St to
ref l ux Up ad%ﬁ& Idﬂgh cake ‘18 recrys%gﬁ r é@mcs%c& OV\% to
cool and then ;sﬁaucgmpmog.h.hosoc dec. he. s0 roduc

precipitates is filtered, washed w-th- tetra drofuran and ‘4

dried. The filter: Apglyss:. | Célcfieferr?@t,%ll“iﬂ z ?5:‘. % =a‘g’y‘1§j 1§Q7g| ve 9 6 g.
(45% of 40 - . . product,M P ‘5‘84

Anal ysis: Calc'd.-for. C[errlH err]C‘@mnm]nI![mrr] ' %3 58.53; O, 4.91; A,
17.07. 5 Iydroxy-2-Ethylbenzimidazo ife o, 58. 38 %H454. 95;
WN, 16.70: To a mixture containing 1-nitropropane (10.7 g, 0.12 moles),%qgﬁ{ jroxgy XX 45

0.10 mo] drofyran (50 ml.) i
1- Hydr oxy- 2- Et%&(’?ﬁ?élli E&é ’Pﬂﬁixhé(?:ﬁ agure rxsgs :ﬁgﬁod::ggx on addmon of 45
To a mxture cemlnallrpom xﬂpldumt,rdzgnmma lobed o lanwth‘bﬁ sirovensigh
i sobenzof B oxan . The solid ecmﬂtﬁotsrﬁ‘ff Slteé-t“rltéh W Pﬁ (560 .)
i s added drop ﬂ’ %(%'o?? o‘fl ﬁl_lggf;‘glggc BH" BR/L reaction
tenperature ri es st 'to-refl.ux on addrtron of ' ~am ne. Upon

conpl etion, the rﬂmlyusr eCalct; ,ﬁmlqgﬂmet 0%€ 60.66n GoH,h566; S PN, A¥.22.ni ght .
und: %G, 60465 %H, 5.70; %N, 15.91,




50 The solid product which precipitates is filtered, washed wth

tetrahydrofuran 50 and then dried. The dried filter cake is

recrystallized fromacetic acid to give 10.95 g. (49% of product,

mp. 194--196[err] C. dec. . Analysis: Calc'd, for

Clerr]Herr],derr]Nerr]: 9% 60.66; % 5.66; %\, 15.72.

Found: 9%C, 60.46; 9%, 5.70; 9N, 15.91. 8

1, 215,815 8

EXAMPLE X - 1,215,815 g

1- Hydr ox =

Exanple XI X is repeat ed f:or- t'he pr epasads XX of the subJ ect - DA

conpound wherein a stoichi dﬁxgmxn-sgigmﬂmwo of 1- nltrQbut ane is

poed in 5 e R R

S5 place of 1-nitropropane with comparative results 5

1- Hydr oxy- 2 Ben2| m dazoll’e Pr opi onan’)ﬁde Q:([I de To a m xture
‘aci

cont ai ning ganmma nitro bg e o ' ( 15. 0.12 nol es),
I sobenzof ur oxan ( 6 gE, ] % ;E@ m.) is
added 10 cisaaguiﬁﬁan 196@' rethyD o sr?mx &t‘éﬁc&é@actlon

t enper at utee ri ﬂaﬁm&ndiethssanka(M g, 0.12 molem ’ﬁhearemdx dspsCandvis t h A0

i ce- bat h. Upon g de%t ] Coglg?&ﬂvﬁe}n‘—‘? 1, Upph gompplesion, pfcadgigion, fhe mixture i5| | owed t o

cool and then %‘ is filtered and a m;&e!sm,hgbg L%Eﬁﬁ Jiltered and
lah

a second crop Iﬁﬁ ym@, - BighbRe®’ v@glﬁd,t@edandrmsm rate. The
two crop#¥ aremmﬁcnxechcxdv@snedxmdrmegdveaﬁd -3-d83%)p viaproduze ah . r285Can 18

acet one- acet i c%ci d (1:1) mxture to give 12.5 g. (43% of product, mp.

215[err]C. 15 #C for CLHLON,:  %C, 54992 $o1; Cai '1900.7 OF
C[err]H[err](‘Ierrﬂ]\N’[verrcfa O%JCI B Fouad: %ﬂ, 55@1%@ 0919 ,,(361900
Found: 9%C, 54.56; %, 9N, 1%x£mx.n —
EXAMPLE | 20 -

g 1~H idazole-3-Oxid 20
1- Hydr oxy="2- Car be}\fl%aﬁh%&idl g@@@%a?ﬁﬁ mnga 0%317@33), teuahydrofm%ﬂ
A sol ution contsinl) 4g teéckaminei (5 Erﬁ.) aaaaaeattea sélunﬁsa spbetkofibtah (B0 €S ) ,
tetrahydrofuraﬁ0317 mol in @hmm I’Ek)l%'t%ﬁalﬁﬂ ﬁb(’( giethylaming. parided to a
sol ution 84 m‘xm’ewa“ ﬁ 13@’ gﬂﬂ“ﬁd

Pm{ 25

t et rahydr Of ur agrida!! e&}s i L'tﬁEQ/ nblgived .1 g’l(ﬁi%b)/oﬁ réifet,
conpl eti on of PGl—-omS°Ch®creact| on mxture was -al lowed to sit at room
t enper at ure 25 r.ap S . ye eC| pitated
solidis filtered™¥& hcég ﬁﬁc“'%#?w: ﬁ%ﬁi%@c \%E 'zation from
et her/acet one gi ves 1.1 (139 o uct mp
154. 5[ errdo | 56.5[err]C dec : ExmmeXIIAnal 5| s Calc'd. for 30

Clerr]Herr] g er r,]rNger r: 2@‘@““ d‘%°;511r3 jde L

les], " 150 furoxan
Found: 9, 54 A m&eg ydt:ggramgo mly® added drojmse diethylamine
EXAMPLE XXI | I (8 7 g, 0.12 moles): The reacuon temperature rises during addition30pon oomplenon

2, 2- Di et By - 2 bf Bdivieh rthal eezcgbre mixtige &aéiwedeo sit overnight at room tefapergtunei xt ur e35

cont ai ni ng 2- n|t %‘?ﬁm vsnov t°125 ﬁ’ﬂ@s)’“sm}ds@ﬂéh‘%f%ﬂfx%ﬂ

(13.6 g., 0.10 r‘FD ana ra yaro an (50 m.) .is added dropw se.

di et hyl am ne Analysis :( Galdd. @or ,C. B, G, ITOVES J60.665 hOLH,e565% | N, t1i6Aper at ure ri ses

during addition. Upon conpl eti onFo@d: %C, 60.6%d ol oH; Pade ¥&8&kction mixture

is alloweg,to sit overnight at o ' ure. 35 : The

solid product which preci m@,gsE m%ﬂ%kn@mgﬁheand dr| ed to give 8.0
(33%) of pr od'(lrcta mgm 0.06 moles), isobenzofurdwam| ysi S:

g.
Calc'd. for C[ ‘S@Gdedo ylgne 15, 72,
. pon completion of addivon, the
Found: 9{ aﬁo t room temperature, The result- 45
EXAMPLE V i solutxon is evaporated almost to dryness, the sohds filtered, ed, dried and
2,2-Methyl, Et knﬁystﬂhie&@ommmada@olhexanq ﬁixm'&)tolgi\& a good yield of prodect.TO a mi xture
contalnlng 2-nitrobutane (6.2°9:, q_‘,, £5), isobenzof uroxan

(6.8 g., 0.05 noles) and Lek.haRy il g5 ol s 1§-Dko§:d@dded dropw se

di et hyl amsme To a mﬁ&e%@axmn@mﬂ&ydmaw 5 ) .12 ek is0Benizdfurosai Ot hegyi C.
Upon conpl et i orﬁl36fg,ati@|mole®randmw¢_§!ran (50 migdcdddeindropwist §i5-diakabicydo owed to sit
for about 4 houf rFPﬂ L g Tgactionipexptapicand isgoled with an ice-j g

solution is evd E‘;’ﬁ%‘“ o Comiple WiiasS-is bdRa Sf g Budale! dusedls siveshed,
dried andss overnighk. exffeysﬁsaﬂndm @€ dlukie GNTilRFed AgA RidethiacesspdRtedlaltioktite t O 5§i ve a

good yi el d of [@rymeisichhe oil crystallizes on standing and is filtered, washed and dried to give a EXAMPLE XXV
good yield of product, m.p. 112°—115°C.’

L ¥
A

® q
“’gns




2, 2- Pent anet hyl ene- 2H- Benzi m dazol e- 1, 3- D oxi de 50 To a m xture
contai ning nitrocycl ohexane (15.5 g., 0.12 noles) isobenzofuroxan 50
(Jg 6 g -0.10 ool ec) and Lot [ahggdrgf”ta[] (50 ) is added drOpVVI se

t; 5- di azabi cycl o- [4,3,0]-5-nonane' (0.10 noles). The reaction is
exothermc and is cooled with an ice- bath to prevent tenperature
above 50[err]C. Upon conpl etion the reaction mxture is
cooled and the filtrate allowed to sit 55 over ni ght . After thi s time

I.'

the filthYate is flltered agai n and l,mm:‘evaporated al nost to

?gygsaz/aThe ol IAnly fél[e%xgg;ﬁga |ng6 g’ﬁ’% %ggashed and dr| ed

1, 215,815 . ysis: Calc'd. Or

C[err]H[err]Qerr]N[err] ‘VC 66E1fh&pLE%EKVB 47; U, - 12 84

Found: _%,, 65, 95: e2-Gono- gpline-Di-N-Oxide - ‘

EXAMPLE 5 A mn&ture of malononitrile (20.0 g., 0.3 ‘moles), isobenzofuroxan (340 - 025 5
XXM)les), methylamme 10 m.l) and tgu'ahydrofuran (200 ml) is_stirred at room. tem-

2- Cyano- 3- Ani piauad.| ¥er Lippdkifeletifl 36 minfes, the: reaction Avidiir IbebbsesOvioldR@Yy ononi tril e

(20.0 g., O. Bemditrms: ngﬁmwbéﬂpaghnlledm a(n&de-lg) '( AfterOa Mpile fhe ice-bath 1% nol es),

triethyl gni ner % e et % w&f u 1%" ibd at..room

tem 1% Tﬁ'}’mtei; proxXPHEtE m nu X {n%est%ra Fract glgn

m xt ure becones vi ol entl . exot. her m c and nust .be control l'ed with
an ice-bat h. AfteAnayﬁmﬁ?lté fQ,rPCthQzéL ba%ﬁe 46; JoH, 2.99;. - rﬁ;@% and the
mxture allowed to stand for abBUPd24%odt¥ %Wte? i.ch 10
precipitates is filtered and dri eghayRectawgal | i zation from nethanol gives.
product ;35 10 . - 2-CarboMtnyrﬁe&Q |-8CarbémettdgyQuinoxaline-Di-N-Oxide Anall§si s
Calc'd. for erA r(}36 g&:d @g{a_ dicegppxylte 60 m%N 27.72
ouna o8 Sl AR IR e e T TR

EXAMPLE XXVI | filtered dried and recrystalhzed from apetonmle, MP 152 5-—153 5°c

2- Car bor%t hoynet hy 6%3 Gciﬁégg?r;eé oxyqui noxal i.ne- Di - ; 20 15
A nixtur® of i sofedkpist )%gj v\%o”? e%gc? oxyl at €9(50
m.) and nor phol i ne ‘(P?Hﬁ"p) tétggygt °r” 3) about 2-3
hours (exothermc) and iis - then thinned out by addl ng 200 m . of
benzene. The material” Whl ch prem%ﬂ%ﬁé@i 131 filtered dried and

recrystallized fQA n%g F{@L‘P letpleps %‘%}a %:xy
Anal ysi 525 Cal ggag‘g} 18 ih By ne(q i ted g,4 1%5 9,
9. 59. Ie) and -the reaction mixture is allowed to stand for 3 days at Toom t %, 53.37;

0 s then poured over excess crushed ice and the product extracted with chlor
X/HXVI |4| 27 A, tug t%e extract ig. stripped of chloroform and the resultmg crude product punﬁe XANPLE

i loroform-h .
2-(2' - Pyrrol |l€1{’yﬁe fﬁyzaenr?ré |cf1181;(<’§fn|1 ne-1 - N- Oxi de - . -~ A solution
of isobenzofuroxan (13.6 g., 0.1 nDIe) and 2- ket 0- 4- dlnethoxybutane 25

(13.2 g.30 0.1 nole) |n2t1§ q‘xq) oy %ﬂﬁﬁ treated with
pyrrolidine (14.2 @vture of i gzofurifa’; (13.6 )q?amxa i %17% Rehblien M xture is
al l owed to st él[)dnlf)(hlhd tﬂﬁmﬁ)f@dn CO5hl.} BrEfleéwed-to stand for about Bl]lbxﬁs The i s then

pour ed over mlt@ a&t,rg prstecrystadlieed frem eed chigirefprme h| or q-
form Th¥® extf“ ﬁ@ lgf”?"‘l“ﬁ‘b orm.and the resul ting crude product

purified Analyiw mmt@h 079: | GpC 6508) CHEDUAL0r NN eKBNE. 30
EXAMPLE XXI X - - Found: - %C, 65.01; %H, 4.58; 3N, 14.14.

2- N- Phenyl car banyl -3 Met hyI qui noxal i ne D - N-Oxi de - ' A mxture
of isobenzofuroxan (13.6 g.), acetg 3Rt i de (17.7 g.), norpholine

(10 m .)..and tetrahgd- giM&ﬁ;nphénw&r y1)3 Mehyluiroxick-DiN-Skided f or about 2
hours. The The prooedmﬁ oft Exaiple &XdK i ree@tep |ex<mt@sstq1®1°m1¢trl€ equivelentdr i e and

i b 1S lace 111 1
rzggrg;;zél I hzeéfr’:;!i“‘fgg)are ﬁeﬁ‘\fz 1 m;’ﬁg%ﬂ‘ P %FF?&‘FIBP ?135%3' s&ure, M P,
Anal ysi s: Cal ¢' dAnafysis: Ciled lfc]rlﬂ[,,er,p] e r]%H AR, %8, (B39 %—I 4.44; O\,
14. 23 Ng % 624; %BuAd%: B 159 01; 9, 4. 58;

o, 14. %,é . EXAMPLE XXXy5

2- N- (p- Met hyl phenyl2qag- M&pﬁnﬁﬁ%ﬂﬁ&MMﬂnﬂﬁh&mwmﬂwe 40

The procedur e: of The pnogethee XKExanpe KEPE s egestsst cappt & soiduonsiricompive-i C

equi val ent  4dpnt amount of o-ace m%@ 1;;’ @r‘PsFﬂ‘éefeE‘iSQtCé‘P'Blfdéi Gpdi H%ds is used in
pl ace of ‘acet 8%%1“&@13"83“ 4 o

50  Analysis: Calc'd for G HyON, - %c, 62.76; %H, 465; %M. 1292 50
Found: 9%C, 62.93; %%, 4.66: %N, 12.68,




product are obtained, MP. 196-198[err]C. Anal ysis: Calc'd
for errJHerr]gerr]Nerr]: % 66.01;, %1, 4.89; %N, 13.59
Found: 9%C, 66.24; 9% _4.89; %N, 13.40 45

" EXAMPLE XXXI 45

2- N- (o- Met hoxyphenyl ) car banoyl - 3- Met hyl qui noxal i ne- Di - N- Oxi de

The procedure of Exanple XXI X is repeated except a stoichionetric equiva-

| ent amount of [err]-actoacetanisidide is used instead of acetoacetanilide.

Good vyi el di® of product aretl2issd ned, M P; 197-199C. 500

Anal ysi s Carc dTor qerr[H[érr[qerrrN[errljl V62,767 A, 2765; &,

ég 8:23 %1, 4.66: O Jﬁ ﬁ%vclohexylcarbam lqmnoxahne-D1—N-0x1de Found: J/(C
'ﬁle pr of Example XXIX s repeated except a stoichiometric equivalent

1,215, 815 amount of acetoacetocyclohexylamide is used in place of acet&&mnlllde Substantial

EXAIVPL E XXXI| yields of preduct are obtamed, MP. 204.5—206°C; 5

2- N- Cycl ohexyl car b l. - al. N- The
procedure of Exanple n%%( I}/Bdtthybb % Z%;g"g ﬁ g% O%fig@gGQUl val ent

anount of acet oacet ocycl ohexyt am.de |s ‘used -in place of acetoacetanili de

gubstantlal Sﬂ‘gﬁ&”ﬁﬁ"‘&ﬁ ﬁf,‘?i’”ﬁﬁﬁﬁd 1"\%5‘}}1?204 o 206[err 98

e lll
%, 6.04; 2N 113.:1 ount of 2-acetoacetamido-6-ethoxybenzothiazole: is . used. in eeto- /(C 3 68;
%, 6.49; %\, l1&ew@ilide. Substantial yields of product are obtained, M.P. 235—237°C deEXAI\/PLE XXX

2-[-N-2(6-Et hox¥ nzot hi azol e) car bonyl ] 3- Met hyl qui noxal i ne- Di - N-Oxi de 10
The procedure o “é%ﬁl e Mﬁggs %%P?%(?dtﬂi( tlgluphlm I C equiva-

Gt
10 18 ent anount F@ﬁ& c;egm d o}ﬁ 43119;10; tr%sa, 7e is uged in
pl ace of aceto- - ' acet ani | i de Substanti al yi eI ds of product are

obtai ned, MP. 235-237[err] C dec . nal ysi's: Calc'd for
ClerrlHerr]qerr] N[err]ZSN t_ %@‘ 4&2 o M- Oie 14, U8, 8.08 15
Found: 9%C, 57.67;TH4h pIél. eXddpt a stoichiometric equitdlent
EXAMPLE XXX|V amount of N-t—butylacetoacetamme is used in leu of acetoacetanilide. Substantial

2N (1 but B ) calH el Posiost tRAnsEME 2 S o de The®

procedure of Exarrm,ﬂys}g)(I(),g]crdeo}mmbg@ ©X66,141.08; S8 620 BRY '15(:25equi val ent
amount of N-t-butyl acet oacet ani de Fosnd: uge@ 401845 i%H, 6.80;aeN, 06t ani | i de.

Substantial 20 yi el ds of pr oduct are obtained, MP. 224.5-225.5[err]C.
dec. : %A X Anal ysis: Calc'd. for .
G o7 1] H erzd Ol err] N er rbox il tb R SR 2

Found: oC, 60.84; roc&duBOof Bhjipld XXIB . is repeated wherein stoichiometric equivalent
EXAMPLE XXXV 25amounts acetoacetopiperidide and piperidine are used in place of acetoacetanilide

2- N- Pi peri di nocg’}dﬂﬁb}@!’?f wvfl&uﬁnﬁéubé?“% Brnpf gepdgg are obtined, MP. g

The procedure of Exanple XXI X is repeated V\/nerel n stoichi onetric equival ent
amount s of3%acet oactabyl: p@lqdj@d@:oﬂfl}ﬁlq; g %&d?ﬁ tﬂﬁéce of 30

acet oacetanilide: - and nor pHE¥ dhe % ’e6§]3 ct% dfdstantial | y

yi el ds of product are obtained, M %xmm xxxvil74 176[err]C. 30

Anal ysis: Calc' d f or ~  er r3-Medylr3}Gir aline-DOAGOxfi2, 70, %H, . 5. 96; %\I,
14. 63 - 0 Sodium metal pellets (23 g., 01 moles) are dissolved in 800 gthanoh&: 6 2
9H 6.13: sa;;s%l:mg sol;imm fuerthoxlde1 solution is adclledi etnlglrhoetoacetate 5%

’ en 150 oluroxan oles) a e mixture is
2- Met hyl - 3- Car bﬁ@m ecNight] m@(ﬁzlamewﬁch &e@xta@g is filtered, dried and Allibd rret al
pellets (2.3 g.fromethanplnb givsgoed weldtiofmrodunteM.R. 133808490 of et hanol . To
this resulting so m et Qgn o?lcgate(134
g., 0.1 3p %Li%s él;”& gﬂ(ﬁ%@ﬂué %25@ sff% %111337%}4&911&60 1 nolggs)
and the mxture is allowed to stan-overnl The naterial which

precipitates is fiThispredict 'ertheeSdma tereepgrsd By Khie Od °f ExamplefXIHon et hanol to

W erein a stomhmmetnc ‘equiva-
gi ve good yi el dl%ntom SS1 ydro Vi’g tﬁ:e of sodium ethoxide with com-
parable results. . : '

45 EXAMPLE XXXVII 45
' . 2-Carbomethoxy-3-Hydroxyquinozaline-Di-N-Oxide o
A mixvare of dimethylmalonate (14.5 g., 0.11 mole), isobenzofuroxan (13.6
g.;°0.1 mole), sodium methoxide (54 ¢g,01 mole) and methanol (300 ml.) is allowed
to stand overnight. The precipitated * sodium salt of * 2-carbomethoxy-3-hydroxy-
50 quinoxaline is separated by filtration and the product is isolated by acidification of the 50
filtrate with 2N hydrochloric acid followed by extraction with chloroform Evapora-
tion of the solvent from the extract yields the crude product, which is purified by
crystallmatlon from chloroform-hexane.



Analysis: Calc'd. for CJerr]Herr]Nerr]O[err]: 9% 58.06; %, 4.87;, %W,

11.29 40 Found: 9%C, 58.15; %1, 4.84; W\,
11. 16 40 This praoduct is the sanme as that._prepared
by the nethod of Exanple XIII. Thi s procedure of Exanple XXXVI
I's repeated wherein a stoichionetric equiva- | ent anmount of

pot assi um hydroxide is used in place of sodium ethoxide with com

parable results. 45 ' EXAMPLE XXXVI |

45 1 - , 2- Car bomnptsteaxy- 3- Hydr oxqu noxal i ne- Di - Oxi de
A m X ; 13.6

2- car bonet hoy e in ethfHd] R dolim | rfetlivg ltration and

?é’al]Jomengl e); i:;z{umgz ﬁyﬁﬁf’mﬁxm%ﬁ; ‘énd methzgn: gg?? (r)v}.)

t he product disthylmalontecfet gte.cation of the - filtrafe with
2N hydrochloric acid fol I owed by extra QN with chI orof orm Evapor a-
tion of the sol vent fromthf;'_ }, R crude product, which is
purified by Method A crystalliza rom chi or of or m hexane. 11

1, 215, 815 EXAI\/BLGEg Wzoﬁnoxan (0 1 mole) 118 g Pyruvaldehyde dimethylacetal (0.1

2- Car bol-?( hoxpet éﬂl o I « reaction mixtud M S ¥r oduct
w&%@ o EEE‘E’ Pl o s i iy

is prepared jsny
substi t uti ngamiode tesmtetlhaixsblda mns @il FodtOh diroelﬂorichadsndlsuﬁﬁoﬁﬁi diled de in

met hanol andwlth -water and extfi o%fmp losgfaam to
5 15 tam crude 2-fonnyl‘q%|‘1."i:l r(‘!Ehne-dx- -oxide, which is W ipagion from 15

2- For mal;- Qui noxafnl nexﬁe NOxide- - - Mthod A ©13.6 g.
| sobenzof ur oMethod B. 1 noI e) 11. 81& pyruval dehyde di rret h | acetal (0.1 10
thod A is repeated, substituting 21.8 g. y,-di-

ol e) 100 ni, Togedure °f
ta .-
e e S e M e on
t he reaCt I Oncdiﬂ:e}ﬁr R heated on the steam-ath @xEdillteg Rithat room
t enper at.ure. wafh'e’l‘bomd;lm lsngcov.etedlapcpedlﬁadlaaﬂafnmby chloroform extractioncknl he r esi due i s
di ssol vied i ncijasofppm-hegage ceysylliztiofich| ori ¢ aci d. The solution is diluted
with water apgdggxeracted with chloroform The extract is stripped of

chl orof g8 m t 0 Theldeaction prodeiiudé bf Methote BJs tepéate) apbstining.1 m@dleChodiln OXi 5, Whi ch
is purified %Oxeﬂe yigt shie| pyrralidingn aiide enbstitli®g ethanol for the ageponitrilo freactionhex ane.

Met hod B dium. " The r"m‘ {53 FOEe a‘g h‘l@% “r epeat ed,
e o no T T ol ] i B RE S R cpen v,
for thestpyruﬁbﬂbhycheuﬁnmhﬁdybl&nﬂ’bmi—hmaﬁétmmmm“ befafé yields thlag 0\Va8r ni ght

at roomterrpé#"éﬂcﬁre the reaction mxture is stripped in vacuo and the 20
concentrate is heated on the steaﬂm;_gkior 15-30 m nutes, cooled, and

diluted with . mmﬁrrﬂmlqﬁmmumoﬁ@@overed and purified as
bef or e b chl orbfguxtml%&i rgnté!hsabmzefndxan(ﬂ g 0.01 mtol@}aknomifewlrhehm(%ne p?5
crystal M zat anc pyrrouding (& Crop: P“"a ure overni, ef?{‘,‘l"i on ptrocedure
of Method B | )8‘ | Esapitey ie 2 d‘%’Y ?é‘em%%‘f‘euﬂm‘“ 1 4

et hoxi de for the pyrrolldlne and substltutlng et hanol for the acetonltrlle

reaction Analysis :nSgl¢’dy for Gl gf;l%act‘gzg :@gm%gfgg% ?gt }ﬁﬂzat refl ux

tenperature for .3 hours ahd cor ¥cuo. The residue

I's dissgved in 50 nl. concentratmmhy;dxnchl oric . - acid, feated
15-30 minutes on the stmmgmwmmmdnmuwmmw with water. 30

€
Chl F&of%m ext%?‘%‘%ﬂﬁ ’@H;&Errggfnéfgﬁ? @ia’ﬁ %fbﬁzomw s before
yrelas the parable results. Th is recrystalhzed from an acetone-methanol 1:1)
EXAMPLE4SXL  mixture, M.P. 209—210°C dcc . 45

2, 3, 5-Tri net hyl gui noxal i he-Di

5- et hyl i sobenz8taliFisix Sy i°'§’§"’N= Og {) %Eegﬁ Iri etone (7 35

m.) and pyrrolldlne (2 drops)- |s stlrre o(’)m e’ra ure over ni ght .
The product V\:hl ch Itlla;ales is fi Idtered and
1 IX1ae

recrystfd [ zed ;w_'mo y_lso ﬁu{ﬂm r@? mnedme G g tur5eo, M P.
193-194 err] ed to 1 ﬁ oxide n '
Clerr]Herr] N‘;’@mi‘ e Oy e ﬁgeﬂu%hnp'éra& T R e mefhorde in
Found: %C, 6dn aTﬁT;e-@HbatE, theSreactign m&&ﬂﬁ@ filtered 1o recover the product -

.. Exampri XLIIT a R N

55 ' 2-Acety1-3 4-Dunethquumoxalme-D1-N-0x|de 55

The prooedure of Bxample XLII is repeated with substitution of 7.5 g. (0 05



40 EXAMPLE XLI
40 2,3-Di met hyl , 5-Met hoxyqui noxal i ne-Di - N- Oxi de
The procedure of Exanple XL is repeated wherein a stoichionetric equival ent

anount of 5-nethoxy-isobenzofuroxan is used in |ieu of

5- et hyl i sobenzof uroxan with conparabl e results. The product is
recrystallized froman acetone-nethanol (1:1) 45 m xture, MP.
209-210[err] C. dec. ' 45

Anal ysis: Cdfc'd for C[err]H[err]N[err]lQClgsls] %C, 59.99; %, 5.49; %N\
12.72 =

N, 12.63. m:le) of 4-methy11sobenzofuroxan for the S-meﬂloxy-xsobenzoﬁu@mm@ pfb.duht f\,
2- Acetyl -3-Meth I-§°°K7§dhoxyqu| noxal ine-Di “N-Oxji de - 50 ‘—‘L
5- Met hoxy- |sobenzof ur oxan (8 3.g. .0 Qﬁmﬁﬁh@Llﬂnd 2.4- pent; anedr one (5 g.

50 5 0.05 gple X Qr éé:ﬁt-i‘:‘ﬂnl@ﬁlqnﬁmxam-m-mc)ﬁddml ar. sol:ution of
sodi um et hdxi de o) of 5.6 dirmethyli f@{ﬂlf‘ ‘&eﬂ’ 19!‘9@‘?"@1 ting f§dca éPsat r &f | ux
tenperature for aaewddﬁa:sré'i%‘teéﬂagﬁf&ndn e e il ‘Eéx‘g%ﬂefa’ﬂath, the
reaction mxture is fil tered to recover ‘the product .

EXAMPLE XLIII 55 -~ . ExampLE XLV

2- Acetyl - 3, 4 Di et hyl giiup 5.t m{%‘”m"n‘“’gﬂde -
The procedure of (B(gnpbemME)L inoﬂpﬁohﬁ@ 300 Eiﬂﬁﬁg gﬁ;& :ﬁ 9 10
(0.05. 12 allowed to cool and then evaporated almosI to dryness. The solid produy

12 ol & F LATHIEHTHST $o e, Bt aid - Mrestucet tecovered by Slmation.

5- met hoxy- i sobenzof ur oxan, and the pmﬁ xwvi s recovered as before.
EXAMPLE XLI 15 ) 6-Chloro-1 2,3,4-Tetrahydrophenazmc-Dx—N—Ox:de

2- Acetyl -3, 5, 6- Tr“rFt PIOg mlam@iurdef Emple XLV with s?ﬂaﬁutmocedlure

of Exanpl es XLI | ihSexks ‘g i fory the: prgeegyl-pobgnzoft@x@f 5

nol e) of 5,:6-di rreﬂlltahyl I soenzgt ufﬁ%%anmf ?s FAE i sobenzof uroxan of that _
exanpl e and -+ the product s Irsxecovc—:‘)r(aduas before o

EXAMPLE XLV, ' : AMPLE :

6- Acetyl - 1, 9 3 4 Teﬁm@mﬁ&ﬁfﬁ&ﬁﬁ*ﬂ yﬁmﬁ% gdi- N, oide A xt ur 620
cont ai ni ng 5- ace0.d in®B) e Zdiddr 10 X5BMmi 301 tsé’?‘;ﬁﬁxgﬁ ne
(5.9 g., 0..06 noftharol, wish srirting: vinder( itrqge T)hemacctaoaumre ISOERERRE tré. 1ro qued for
two hours, 25 'ﬁffter : g gﬂfeggf‘ﬁm &é‘e eacu : eaddlmatl hougs. dr yness.
The solid pr od uaskcehttatdd stba@bath to a’wscmrls ?qﬂ Xzﬁs&%@ soellg ese:I:g and Zhe
purified solid teachldeg: s@dosrehmdd ovjith f diiahal BBrbl@R up; and the purified solid re- .
EXAMPLE XLVI 5covered by filtration. 9.8 Grams -of yellow: solid: are -obtained and- purified by crys-

6- Chl or 0- 1,39, 3, 41%& P SRSk a:;% o ahan treatment, to vield 83 grams, 15 -
This product is oodm;sot:h@a@f r: onu}% P B e Vsﬁgfﬂﬂ;,ﬁg‘%stlt@?l on
of 8.6 g. (0.05 & d oo H3096o- fp@db&:ﬂ@f,dﬂﬁ&,&liydfo@dfn 8; and mitrogen

5-acetyl -i sobenz xan of * ‘t hat exarrpl € and the product i's
recovered as before:.. ExamprEiXLVIO. . . . o - EXAI\/PLE
XLVIlI 20 35 ' 2 Methyl-anoxahne—dl-N-omde T RE 35

2- Car bet hoxy- 3- fﬁrl 1128 | et hyl acet al - qui noxal i ne- di - N-oxr de
Et hyl - y- di et hoxyace 0,05 ol e) and: rsobenzofuroxan (6.8
g. 0. OEOfYﬂieEﬂro@ &&&% ﬁg’,ﬂ%ﬁ“"gﬁmﬁﬁ“ p mo %‘F‘i{t‘ﬂ on of
sodi um et hoxi de This mixture is stueetdhamkht afidob pdi'd’nhrélgn hd The.
reaction mXture® jﬁ%@;‘h‘;’; 'i° ‘P?Elrétgh : dried o yield Jalz aﬂﬁr&m&eratwje
and then heat ed jRfapf el I UX - rgrelf At (s pRypied p erecrystalieation, fram. dhistofosm- 25

After cooling tov roomterrperature “the. reaction, mxture-is sti rred

overni ght and Z¥ethod B oncentrat ed on the steambath- t0 -a.viscous

) A
oi | . Upon gool i P1°naldehyde i Fﬁealwé!smtamm solidis
R e S

covered by fil trtatdmmeldlgsgraﬁroapisd@ﬂ‘matﬁ-lg OM3Sesed,  ar e
purified by crys- talli zatrr an fro_m acetone hexane, with activated

carbon treatment, to yield Brgdnd d'_ at 120-123[err]C.
Recrystal | isaat i on. -for @ffsadfeirepaRtidne e mm;?chf eﬂ;&ﬂ% Egﬁle}lzofumgan 50
ing at 120.5- 12313 -er--ﬂ-@olemut dehmldﬂndﬂﬁla&ﬁlfnm g,OlmoIe)m the indi-

Clerr]Herr]d et q.of ‘tth‘l‘m‘ ofy pete g diicated” in’ the “He%h“’a”
ni trogen, 8. 33%gi hl gﬁeggase’mlﬂ% °°d6ntt) W&nnhrt’lrgb
8. 35% 55 are added to the soltmon In"each run; :the ‘reactio ﬁ

2- Met hyl - Qui nox APeHgta} 2oRm Gsehndeature and -the. product then ‘recovered by evaporan nder



Met hod A The m xture enployed in Method A is again prepared,
this time substituting for the propylamne 6.21 grans of

1, 5-di azo- bi cycl o[ 4. 3. 0] - 5- nonene (0. 05 ol e) This mixture is
stirred overnight at roomtenperature and the resulting yellow solid 40

Is separated by filtration, washed with ether and dried to yield 1.12 gram

of product, 40 melting at 135-143[err]C. It is further purified: by
recrystallization from chl oroform ‘hexane. Met hod B

A mix@dire of isobenzofuroxan and BidpiSonal dehyde in tetrahydr of utan in the
45 sane %)grtlo bef ore, |s tre ted 3. 24 m . n’nltg)inl um hydroxi de
(29.5% 457 %‘ﬁmﬁ%}‘ﬁrgﬂ for 4 1/2
days. The esu urr to yi eI d 1.55 gram of
product nel ti ng at 163 165[err] C . EXAI\/PLECg((LYlehi : Ml’lrtoguctt.-

2- For ny! - di thyI i ‘noxal B#e- di - N et fomt A series of

pr epar t|ong§rs q ﬁt‘lﬁﬁy e calf’ E%Ee di szggl ng |1%3)_—bgmo§(cpfurongn 50
(13.6 g., 0. 3.nohe yluval dehyde di met agomcet-aligglizdec., 0.1 nole) in
the indi- = 4 SQ:@t edrahsdtotnm of sel vent, vﬁl%t addilgt-ol1%. base as

i ndi cated inSthe 1B actagirileyy s \wer e58%Fmoni 4 %“’s" the thosen

base, ypt i Srik BidaadUCRE 2| HoR, kh&rﬁ&lxi&&&x@!ﬁb&&&@@&ﬁﬁ purified sampftl SPekgi on tube
~over a 10 nielig at peHmIPC \Ahﬂyse qilited forliQpH,.NgO,t Rerb@a$893s3 dydre¢t ed, 2 . 55

are added t8eft¥a; iogeny g>h36 i exggen 370A%:; founfe crrbone 66844 hydregemre i s
permitted £d°&dHpeengsl8%. = oyernight at roomterrperature and.. the
product then recovered by evaporg{weﬁ ynder '

1, 2151815 - : § '_-' 2-Methyl-3-(2’- pyrrohdyl)—n—propyl—qmnoxalme-dn—N-oxx@?, L vicuumto
dryness fol | &gér‘s 20 i 6 G h@9r esulting solid
product by 3 a’l?ie THeac bt g&ﬂé‘,f R the tabie.
Yield centrated’It® Géiidve the tetrahydrofuran. The re V@ﬂ: trate is fractxonated ... Base

1 e Sy A o SR T 6
pyrrolidin é%‘ 1 0_ 2. 100
m . di et hylf Tau?len:sefi’agggdaa)re oollectedmaEach 03";“5;‘;‘1,3?&215“ 73 b 4

100 miresidomtafensaladted on the basis of ultrdviolet absorption in mathiwol solution (th'b&B 134[err] C.

250 rihavi t\mﬁﬁ 8. r'léza product fractions are combined; 3nd) Purlﬁed bY 32'7 1335 err]C.

_ 50 m ymld 297 mg. of product melting at 99—5}
5t carb n 66 87 h 737 and ni y 14 62‘7

120 128[errf 6683 ;y above, S recrystal lized from

. benzene to yleld a purlfle sarrple 1 meltlng at 142-143[err]C

Anal ysl s caI cul at ed- ;gg, rr, "%géﬁ'ﬁhr car bon, 55. 9§ hydr o-
gen, 5912 ni aig: o Pk v . EREPAm 56 22;
hydr ogen d:ethylamme (.2.).34100 &il. t @ Riofurdrl is & at room temperature aver-

EXAMPLE L 1@ht The resu]tmg slurry is filtered to recover 650 mg of orange-red solid, which

2- Met hyl - 3 Y fiaadiop. ere%ﬂtmN P
" To a $0l ut| a:%:.ﬁ ?w60§?%§2§w@2%, - %Lyl acdt one (4 9
d

g., 0.05 )5998n 611%rahydrofuran o hdded 71 g. pyrrolidine with
~cooling in .- . an ice bath.. The r tion mxture'is stirred overnight

~at room tenperature ang 3-cycl 1_ tit S 8ot renove the
" tetrahgdr of ur an mistite ofegﬁﬁ G °p°my rgat'éi hﬁl?r@s&ma&e 1330 4 by

" chr omat ograq;,héyl |mw1ebem:lzeyre>h¢m ﬂﬂwmmdgblmrw@mdatetrmrcfmnm‘ FI or| sil”

- 20 voume on .-X?Pgr’ew ds¥ih cat e avail abl e
fromthe Flfg,rn; Rt is dned ov nhydr oF &sg chrorrat ogram

i's dewysl opedid Vildkedad. VEIRZ flfigte i Svapdy: ﬂed o dryness a mésulu &hme&tduef racysons are
col | ect ed. lEaemrafedamhl esher | asd eg%ﬁn"é PHdrgms of yellow- 1 esjdues are
fid eltlk

sel ected orﬁrﬁiﬁ g%wtg:;ggj gd : gcq,ﬁ_m ﬁﬁﬁiﬁ P"%ol ution (those
25  havid Qe [ IJ Spacae 5y @fuaicnONTDi ned and
puri fised, lygls, calaﬂﬁed for CuHmOeN S tagtioh,i Q&E&B; GpdrégemnG.68 drar nitrqxery i el do 297 ny.

of product eis Frgndiitcathon, 6§15 W@:Gﬁ?ﬂﬁm@m 1126%.  cal cul ated"for
Cerr]Herr]Oerr]Nerr] carbongy {yzhydrogen, 7.37 and ni trogen,

14. 62% T DeaBethdape, b@ﬂ-,tetl@ﬁyd G8Riline 4R i@nd Ni trogen, 14.48%
EXAMPLE LI 30 To a solution of 1sobenzofuroxan (13 6 g, 0.1 mole) and 4-carbethoxy cyclo-

2-(2' -Mi et hyFapierd € 4 qoggmeaéarqhwee mml e. After about 15

A sol ution gheksohen ‘%}hl émehyde (2.0 g.)
and with ethdd @ﬁﬂm&s:( :g:a&sgf )sonurprmczrmemntgem UWhugiical S Stirred at
room t enper vanpy eecyyyredlization gives a produgtapiehting FAE6+68%.t ing slurry is filtered to
recover 650 ng. of orange-red solid, which Is purified by
recrystallization fromchl oroform hexane. The resulting 0.5 g. of pro- 35
duct nelts at 188-190.5[err]C. with deconposition. Analysis, calculated for
Cerr]Herr]err]Nerr]: 35




carbon, 64.86; hydrogen 6.56 and nitrogen, 16.22% found: carbon, 64.67,

hydr o- gen, 6.99 and nitrogen, 16.11%
EXAMPLE LI | _
2- Met hyl - 3- cycl opent yl - qui noxal i ne-di - N oxi de 40 A m xture of

cycl opentyl acetone (12.6 g., 0.1 nole), isobenzofuroxan (13.6 40

g., 0.1 nole) and pyrrolidine (1.57 g., 0.025 nole) in 100 nm .
tetrahydrofuran is stirred at roomtenperature overnight. The
reaction mxtdure is then conbined with 1215815  an equal volume of 2N 4
hydrochl ori'cacrd_and extracted’mnth chl or of arm The chl oro- . f orm
extract is dried over ag mmh&g@L Oy 3ok .1 . actlvated ;,

carbon 45 and filter 3}:591\4 1I7rﬁ1ﬂaorbr§ -N.éx; yness and th&
resulting solid rasi duesoldiﬁn of 204 grams $01 rmcﬂq)quit%dnﬂ\mrmmﬂuhdqmzo&mmmhe

slurry filtefed. The gesh {pl. of anhydrous éﬁl id Ps
di ssol ved i n* chl off :?:'E? N gﬁﬂg}%c liéf y

is filtered and t t laf aéoﬁl Gy thezeécday ik etmm tewhhmeé@fem hexane.
2.73 G ans presstj(i: addinbe oilg| tesisine dxr sratad lundee ether Attern@blmg ng ag tice-bath

156- 158[ err] & is°® gl@w@ &igﬁi’ MP. ‘%‘"&%ﬁ” quglg@ Hted Tor

C[err]H[err]CIerrfm hdgogen 50
11.47% found: ca&dmﬂm oﬂ:hehmdﬁxﬂgﬂm-dm ﬂd@MPmsv-mgeo 11. 26%
EXAVPLE LI

2- Car bet hoxy#_;L 2, 3 4-ppl r%fﬁ?dﬁbﬁﬁgrfg@ g’%r@gﬂ %g, ﬁﬁ’

To a solutio | sobenzof uroxan (1 and carget hoxy 15

cyclo- 55 hexanoﬂrbm(ﬁxE.ugua} etégr ﬁT;erl&emi secoad:ettﬂﬂﬂ;:rtoduct s ol@nmﬂdﬁddzlﬁm
pyrrolidine. Afte 1‘ s is eCFﬂS‘HE % Pqigct i on

-3~ -7 X4
ensues. The reaCt' ce (‘glﬁﬁlg(gé 6 the 1somer1c mﬂu mm-
tenperature agd ey gtl mqtgr vacuumto .sem - sol i'C
triturated - “Wi'th ether to rans_ of SO|Id product rreltlng

at 140-150[ err] C. " Pur ppalglcd. for’ CmH,yFFﬁI%on@ 5??&5# y%gaf}g’zﬁ’cﬁho ives a

product nelting at 156-160[er.r]C.

1, 215, 815 B.. 1&reparation.of 5= Trifluoromethylisobenzofuroxan Starting Material :
EXAMPLE LIV - A sohitien of 103: gtams (0.5 moles) of 4-ammo-3-mtro—benzomﬂuonde, 750

5. m e ed ric agid ooled. in an ice-bath 25
2- Acet yl 3- I\/@? hyl @&m&%@m‘hg dY ﬁ m g‘, % fHed pOIthnWlSC at .
2- Acet yl - 3- Met hyl -gfch T dc an!din |d9¢ﬁ xoecF°CE After addition is

A. A solution @6mﬁlﬁe,48 gramf §réh i§ advied, @pd with vngorous stirring 32.5 grams of sodlum
5-trifluor O hyI |agx £ mg is continiied for 20 minutes, then the reacuon

(0. 12 ol es) 3 by 2 B iﬁ’gueifg‘ Tﬂﬁr%iﬁﬂm&%ﬁﬁﬁ%@ d1 0 %

m . of 1ON sodi umoh&CH’nﬁ?ﬂtdiie sMﬁ.teSﬁltdi‘d’dEEtxd oﬁteapma&aﬂaaﬁusm@&ped aurume ri se

to 46[err] Tam oﬂy-nesxdue which- ;s ‘taken up 806 im] feqnve?ﬂleltvluemghagld:lyt; m@r a few
0 -

o 3 coper o SO ;ggem EEE ST

overni ght at OomT ~L1662CHE Q1) B eohditlefed 116 bE VMK Smder

r educed trlﬂuoromethyhsobenzofuroxan p’ﬁeasmsr(emand the oily-residue is

tritrated under et herThe Pﬂofeesrc olj °§£Bﬁ% sﬁued as mcludmg any process 10

crystals are . si dfiShoREaN" Efém'ﬁf ég %53 31 s i S 40

product is 10 a ketonic .or- aldahy.d.tc carlmnyl ;group ahd wh GB%QI .pr opanol

to afford 1.8 gr aninefijaqeetthe cadionyl \graep’ with 3t lb&dgmmqlaﬁqmnnes of both a benzo-
further recrystal I’fPfQ’&P‘fﬂTﬂ’x‘f"T’@rﬁecf?H°8’r“6$“ﬂF‘ it af forded 0.7 grans of
2-acetyl -

ment hyl - 6 trifluor orret hyI qU| noxat i ne- d| N-OXI d@ I\/l P. 167-168[err] C

Anal . Calc'd. for C[err]H[err]F[err] er oF NN, %, 50.35; %, 3.17; 9\,
_ ( ‘ 0 : Found: 9%,

0. 79
50.52: %4, 3.16: A\, 966 A ms’

From t he |n|t|al ether fil trat'e a- secood or ude product is obt ai ned' Yi el-d:

6.5 in which grams; MP. 117 -121[err]C. This is 45
recrystalllzed th t g

furni sh pure 2- acq;m;y x}éﬁg’g f{f%iﬁ@@g%ﬁegh% qufl’na(])k;g’ |c?1rgalk |x¥ Rf- Baiu de,
Yield: 1.5 ' grams, MP. 152- 153[err]C M xed
mel ting points of thelsorrerlctrlfluororreth)ﬂ com o 20
pounds is 141-142[err]C '

20 _ Anal . Calc dfor C?e\rr]H[err]F[err]N[err]qerr]
%C, 50.35; %, 3.17; 9N, 9. 79 P

Found: % C, 50.56; %, 3.30; %\, 9. 80 ' B.

Preparation of 5-Trifl uoronethylisobenzofuroxan Starting Materi al

A solution of 103 grans (0.5 noles) of 4-am no-3-nitro-benzotrifluoride,
750 25 m . of acetic acid and 385 m . of
concentrat ed sulfurlc aC|d S cooled In an |ce bath 25

T Y Y L . ~ 1" T L NS - ~ r~r~- 1 '\ - N B I 1



an oily-resi.due which is taken up 800 m . of toluene. The tol uene solution

I s heated under reflux for 18 hours - behind a
shatter-proof shield. After cooli ng to roomtem : 35
perature, the solvent is evaporated and the residue is distilled under
reduced pressure. 35 The fraction boiling at
105-108[err] (¥6 m_.) is considered to beldl##ciently pure 5 15
trifluoronet h 1k sobenzhof urexan: Yield 62.3 (61%. .

The process &l.ains <L Qd, Qwrargnot to -be consttued as |ncI ud| ng any
process Ydenotesahydtogmatomora ﬁikylwdtmﬁiumdng UI noxal i ne di~-N-oxi des

whi ch conpri ses therdsmt@vG eric@) Plsalkyl radical; )a cycloalkyl radicaj having

claimed in Brifish mm ‘g? s dg% &Wﬁﬁflchs
contains 40 E);é% ﬁgli:ren aiz;?,: or (5§a heuef;aﬁ%m; 6r Ul and| dabps herxth&liebOI’ly|

group and which haSnmogmta y| véhich ligksabgm form a hpersdyelic radical; or two radicals R together

tion adj acent the cé&® uyl dg“ W&:W“‘&Pfla @ E‘Wﬁ ‘é&l‘éﬂ Fct“g;%fﬁ bot
o bongo - 107 Ch o B e R B e AT g

general formula: - 100°C, such process being specifically disclaimedt

45 X represents 1 or.2;

R represents a hydroge@ﬂ'ﬁr%éki‘%ﬁ1 BBPeTor an alkyl, al koxy, “carbal koxy
or car- A process for produciﬂérqﬁ.in%ﬂnegﬁm ardd"Bensimdb R mono- 15
[err] . and dx-Nl-dShd Iwh:bh compnses )éadbgl(ht esnpoB@| ednrajningos mﬂ@epe .

Y denotes a hydrogesrup Gmﬂb FFerS groups orz72 QRIFRY nelscon-( 1)
hydr ogen atom (2) @:‘1 £ é?l ﬁ‘j&%‘@%ﬁ é?gdﬁpﬁ

5 to 8 carbon g§ ONs kbtbhe Qnrauaag/ds,yﬁ xaaruymer rié\of y%a

substituted 5 2qumcsnec¢1@mgho@blnt ﬂmhsreig ea boeapbund reomdiding ¥ meam cal

containing 1 to 6 cm " a‘é‘r‘f%“d by one elm‘@rw‘ﬁ‘dﬁgfnéﬁpa‘t‘bﬁ‘iw“éra“‘t3‘? byge is
heterocycl'i ¢ radi cal™ §P4Y AEF Ties ber, Pinhbich B8 ketone is an opAGORRG 21 O
which links thes form a Aeir&eeayciding 16 @Blint 2lwhertin theAkernal6l dhodiiyct kedget her 25
forma fused benzene ri5 Proawdcceﬂdmat qnmi era Imm@amone Ioal phat i c
am ne or 10 anmoni %g’focess i “é t@l‘é e

|ru1

correspondi ng Schni fyfeg 0 1 process ou - in an
organi c diluengpat a terrquratsura&omfngfw@nmﬂe viberein the ketone m@:{nm@@onsuch 30
process being specific8 qsgs§a¢<a11 t, claim 1 wherein the compyyg dee%nfﬂ ylene

ted by one \y@hﬁvﬁmg is ap de and the se As

roup a
f oregoi ng di scl ai merfmmoml oran

process for producing qelixg gamcaaihg M- @t deShediel:hb QRAoRCRERhRE HOREy- 15
and di - N- oxi de$5whi déne enovp ractivetsd b 20t ielegron vcd;drpmm]droumm:ammorwytam mdtthy/| end5

group which is acti WPaeé “‘Hﬁo‘né % P Wi dravu ng ups_or a ound
con- t ai ni Ngya GELHYL ENe g o8 |ot°wF"i"th1IB erﬁ'gt v a’ﬂ%ne Srié aglohng ron
wi t hdr awi ng group, 12. A meded aedaﬁiugl ﬁodw:ﬁrlovwﬁehdnrmwm gtaﬁup dreidliegrlia
nitro group or 484 carm ket one or an al de vvith a0

fpeyp d)
1 wh ) thdr
i sobenzof uroxan in the Jg‘étﬁiﬁ lgf‘ ‘%‘; é“ncomwug’dﬂ eegu‘:lfchm ousth
process according tgq ,g,ﬁ gg,@dpnof 1R g‘"ﬁ ﬁﬁ

m
| ene group actlvat e(br@yxcmne,aiﬁmlmnlhmdtohdfm aligpieall oxidea ketone and the .

b 3408 W wherem Compo containing 45
accor Iollsng to cI ai m m?nw a"g‘ﬁ?}ﬁ&&%ﬂﬁﬁ%ﬁ& dmﬁi,ﬁ'ﬂgf N amaé‘f‘%?{’é ge R

4. A process according 150Aq;koa¢s§rhozormh§&ceumnth®hdt@ﬁ €ha RorhysouRl lcoftainiy G/ thethy-

ketone. 25 - %’em gf@lp] éﬁ@l h Oa@emndmﬂrgmwmgcgr@nmsa Biketpestem ardnthe 5
P asexsana xme y 0

ketone is acet&fe. TOCESS aﬁcordm to gl%é?wggm z%éoumf: con%amns Vl\%%mr ein

the ketone is 4- hydrl@i&Ygr p ¥ two electron thhdraw ety g tO

claim3 wherein the blnetxma IBm I‘alkvﬂd ehyde di rret acet al

8. A process accordl ng 89~ 9%%?1 -l one is isonit rosoacetone."j5

30 A pr _ ners :ﬁa&ltﬁhno ffoe conpound

containing a rret hyl ene 20 z.carbom y LN Re €] é‘ct ron wthdraw ng

group i s an al dehyde ara. Z—ﬁsbdsaxw-a-lsrdroxqunoxahrammeor an orgam c am ne.

10. A process ggcor di ngiztgy t %ﬂi}gﬁgﬂ FaN omaﬁ‘iwm £QuLgining a methy-

24, 2-(2'-D1ethylammoethy]ene)qmnoxahnc—dl-N-omde
25. 1-Hydroxy-2-carboethoxybenzimidazole-3-oxide.
26. 1-Hydroxy-2-benzimidazolepropionamide-3-oxide.
27. 2,2-Dimethyl-2H-benzimidazole-1,3-dioxide.



35 | ene group activated by one electron withdrawing group is a nitro

al kane and the 35 base is ammonia or an organic am ne.
| o0 al kane is an _
al i phatic nitro—conpound. 12. A process according to

claim 10 | kane is an alicyclic 40 nitro conpound.
40 {! ilﬂli ﬂms according.to claim1 wherein the electron
wi t hdr awi n ct i vati n? t he net hyl ene group in the conmpound

havi fd two such gr oups t her eon ah215:8 cyano_or_a_carbonyl d&up of a

ket one, ester,.or am de and the base is amonia, an . ., organic am ne,
an gl-kal i g% b A&l an alkali netal, al koxide. 45 14. A
process acg tgﬁlghydﬁ; it Br 4 MY fa@icd; dnlp e corrpound cont aining a nethy- 45

| ene %r oupZabwwdt)@thdspg@vmnel(é)canrdwl vedtﬂdﬁaw edies] haying [err] di ket one
and t

o 8 carbon atoms: i y
e ba%rgm one to threelFtilﬁ na ﬁtﬁ or alkoxg ra%lca mm %Fa gﬁn gmﬁ% t al

al koxi de. or a halogen atom; moﬁ_(fo) &ie Sradiedt; 05 rigd tZ)t erein the

conmpound coi&bgtnliomgvh&hnmks formahetero ot ead oorpwafhﬁcalskadethay two el ectron

W t hdr avvr néprayrag fneed g ra]Jd Ried d’e‘mrallﬂg vlhé’ds iphatic fl s ap al kal i
met al ! ydr %? rogjs . aréill% %ﬁ correspon ing Schni

f f
16. A procegsc; sgrgmfg rein e"“é“o‘“r%ﬁé’un’ cont aining a nethy-

| ene group actlvated by two eI ectron wi t hdr awi ng groups |s a mal onic ester

and the ... Subjepife ghe fore; @rscmer, met al- al koxi de. Lo 17.

2- Cyapp- 3- am | e QkhiflE.0i R2 d b nl:@azol .15

2- For nyl di gt fay Ebﬁi&&sabvﬁlbh RGN sdlél%lﬁacdhg' hﬁ Gblﬁpm esdanconme;z&ag a r:etg;;i:ge

55 group whiglp is activated by two electron withdrawing groups or a compound con-

2- Car bet ho nsr grgﬂ*g o] ﬂgrmm@eeagu 1;9@11 B8 i elﬁema.mr*r‘rqwogmum 20.

carbon oup of a
2- Car BTt RE- o3 2l W0, Gt A Db ian B 8 ISelince of & Dase. 21.20
2- Car boet hoxy23A|vjdiésﬂxgéﬁtﬂin§l@<alhxtmﬁwﬂ¢rc1ﬁ\|ﬂﬁxmg und containing a methy-22.

2- Car boet hésey sreuth gdtiv@ednist ¢ng |elyerion osdiirawiog eiourhis gxdetpae arg(rhe base is 23.

2- Car borret Wg‘*’@‘f’@&? gg@"g% BN BORAbL Y ol iR el 60
24. 292" - Di ejhyl 006 Qﬁlﬁ Qvﬁéfai he gl'aﬂ)ﬁhp @tic ketone. 25 . 25.
1- Hydr oxy- 2- ca.rﬁbpmtekaocc m@mdﬁrﬂawmdrg;lﬁemdeacem;eh droxv2b 26.

1- Hydroxy 2- | PRACES’ 2q9PT] 1s 4-hydroxy-Z-butanone.pz

2, 2-Di et hxj:em% BEADY 3 T‘"i“ %‘8&‘3’8&2““’“" 's pyruvaldebyde dimethyl-> 15 815

15 30 | 8. MMPréchs accordmg to aifeN h@&n 1R QeRhd i -isoifrosodcbtbrie. 30 Y denotes
a hydrogen at 8m @rocanacedrm torchth ¢ ahsreim g compound conZingg aatethglerel) a hydr ogen
atom (2) &ﬁm& ehwgfar ectrom yithdrawing| gseip|dy pr pidelydeand HBS, Pasg) 155 5to 8
carbon at ofE Raf {HB R Bl s e (AneR 4 Vhnphd 6Bl GBRRY SUDSL t Lt ed

5 35 | naengenp stivakdbp@nd tlesn Rithddwing grarp aa By alkﬁﬁlaﬁ@JtheContiﬂ ning 1 to
6 carbon a ammonia or an gTganic 4mieogen_ at on) a _ heterocyclic radical;

or Y and Z j 3% % W?‘T‘f"‘f‘ﬂ% to clah 10 rrrr%g@nmsr élﬁ?‘\ﬁlrﬁ ¢h ARBRHES them form a
het erocycl i c rm ess QbcoldR tb RMing Ab SwhBeih AREhiR6 Nalkane is an ali@E® a fused
benzeae ri migro cmpouod. a prinmary aliphatic or cycl oaI i phatic am ne4tor 10
ammoni a, or V\AltmhA CFigyz?eSIfgfd%‘ﬂ e il P’fmll‘éhef A tejeptpn pithdrawing nding

Schni ff's e bony] gmuf;%f g having 0vg Sy 1P ’Eﬁﬁa n organic

di l uent at oagaﬁxemﬁﬁa' 486 nefal yﬂzefm ﬂkahmetalalkomaao err C, such process
bei ng 48peci fi dbl4 NQSSMIIE@ claim 1 Wherem the c@wb}né@bnmmng haethpr egoding

di scl ai mer, lenc group acuvated by pL i g§roups is g gf-diketone and theqbasep process for
an alkalj ; etal hy 1 or ana metal pxide.

produci ng il neXe RO bdtiptihd QbeRaittRY P iethy-D and

di - N- oxi deslm/rgnmb |bgewo rebmhl rawmg)moopsrid aCokdmddiand tie Met hyl ene

e i A ik

Wi t hdr awi Nag Qi Alkali metal alkoxid®al d one el e raw ng group being a
nitro group or1732-@5andabmyrhorgmmedf-N@x@6 ketone or an al dehyde, with an

i sobe ofurox % A
process accorgb@gig ﬁﬁf_‘lgﬁ Fﬁd A2 _§§g§8ﬁﬂ8ﬁ contai ning a nethy-

| ene group acul\mmsheﬂnmen@dxokyqaiﬁdkﬂmcumiaﬂuaw ng group is a ketone and the

base is 22. ZaEarbnqibprypethy mhghm @amﬁE-Odee 3. A process
accor®ng to cpg" 3? mﬁ?ﬁ : %‘:ﬁ “UN-p¥t i ¢ ketone. 8%

4. A process as. ﬁ,&g_ztc&b& ieSi-gkideNE ketone is an alicyclic

ket one. 26. 1- Hydroxy—Z-bEnzudidaptrlmbsanﬁ.dbeﬂeGXtﬁeng to claim3 wherein the
ketone is acetzlrn?ez‘Dlmethyl'ZH'bmldEFOkA:3p’r‘%@ess according to claim3 wherein

t he ketone is 4-hydroxy-2-butanone. 7. A process according to
claim3 wherein the ketone is pyruval dehyde di net hyl - acetal . 30
8. A process according to claim3 wherein the ketone is isonitrosoacetone.
30 9. A process according to claim1l wherein the conpound

contai ning a methyl ene group activated by one electron w thdraw ng

M o



anmoni a or an organi c am ne. 10. A process according to claiml

wherei n the conpound containing a nethy- 35 | ene group activated by one
electron withdrawing group is a nitro alkane and the 35 base is
“anmopnia or an organi c am ne. - 11 A protes&—ae—eeﬂm——t—e—cl aim

10 wherein the nitro.alkane is an aliphati

tr
12. A process according to claim 10 wherei n t he n|t ,“m“ Hmmmlzﬂ "I
alicyclic 40 . nitro conpound.

40 16 13. A pr ocess accordi ng H215815ai m 1 wher | ei n tfie &l eCtronié

W t hdrawi ng groups  _ tiv tﬁe met hyl ene group 1n the conpound._
havi ng two such gr ougg ?&‘% E%%nbem”k' gl L1 laea carbonyl group of s
ketone, ester or 0. ANod -Bidides and. benzimfa R MhénoAM NE,°

an al kali netal hwlddx-Ndmdarsubatanadllkak ldesnﬁt«ahnthlréfamcda angone of the specificl4. A
process accordi ng wHRks hereinbefogaerfavth the conpound containing a nethy- 45

| ene group activated by two electﬁﬂg%ggﬁgﬁgﬁﬂ 1R PS is a [err]-diketone

and t he base - is an al kali sorf an al kali netal
al koxi de. ~15. ACphmbieHensa 6% ldwychgLandonVGIBAB] wher ei n t he

conpound containing a nmet hy- u ated by two el ectron
w thdrawi ng groups is a.[err]- keg%ggﬁfﬁﬁﬁpﬁgbg base is an al kali

netal hydroxide or,a -

16. A process accosr °d(? ii&hﬂ;mdm c&ﬂ%lsah m"S’:ﬁ%’d&E‘%&%r{%’,ﬁa nmet hy-
| ene group activated by two el ectrW\ﬁP‘t‘ﬁd’P&W oups is a malonic ester
and t he base is an alkali metal al koxide. _ 17.

2- Cyano- 3-‘am noqui noxal i ne-di - N-oxide. 55 - 18.

2- For nyl di met hyl acet al qui noxal i ne- d| N— oxi de

55 . 19. : _

2- Car bet hoxy- 3- f or nyl.di et hyl acet al - qui noxal i ne- di - N- oxi de. 20.
2- Car bonet hoxy- 3- hydr oxyqui noxal i ne-di - N- oxi de. . 21. '

2- Car boet hoxy- 3- hydr oxyqui noxal i ne- di - N- oxi de. ' . 22.

2- Car boet hoxymet hyl - 3- met hyl qui noxal i ne-di - N-oxi de. 60 . 23. _

2- Car bonet hoxynet hyl - 3- car bonmet hoxy- qui noxal i ne-di - N- oxi de.- ' 60
24. 2-(2'-Diethyl am noet hyl ene) qui noxal i ne-di - N-oxi de. . 25.

1- Hydr oxy- 2- car boet hoxybenzi m dazol e- 3- oxi de. : 26.

1- Hydr oxy- 2- benzi m dazol epr opi onani-de- 3- oxi de. 27.

2, 2-Di net hyl - 2H benzi'm dazol e- 1 3-di oxi de. 16 T

1, 215, 815 16 28. 2, 2-Met hyl,

et hyl - 2H benzi.m dazol e- 1,-3- di oxi de. 29. .

2, 2- Pent anet hyl ene- 2H- benzi mi dazol e- 1, 3- di oxi de. 30. A process
for preparing qui noxal i ne-di-N-oxi des and benzi m dazol e nono- - and
di - N-oxi des substantially as described with reference to any one of the
specific 5 exanpl es herei.nbefore set forth.
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