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TABLE 1 
~ n a l y s e s  LIZIO‘ R D ~  

I CHyb c1 H H 328-330 CasHaaClNeOioSz*4Hz0 c, H, S ++ 0.89 

I CHa(CHz)z C1 H H 266-267 CszHsiClNaOioSz C, H, CI, S - 0.99 

I CH3 CHs H H 327-328 C4oH1e;”l’eOioS~ c, HI s 
I C2H5 CHa H H 301-302 ca H50N sO1oSz c, H, s 
I . . .  a CHSO H H 351-353 CsaHzsNsOa C, H, N 

Drug n R’ R2 R3 Rlp, “C rocmula 
I . . .  a c1 H H >360 CazHzaC1NsOc C, H, C1, N 

I CZH5 c1 H H 281-283 CsoH4iC1N60ioSz C, HI C1, S f 0.94 

I . . .  a CHI H H 354-356 CssHzeNeOi C, H, N 
++ 0.88 + 0.93 
- 0.98 

I CHa CH3O H H 32j-327 C49HasNsOiiSz. 1320 c, HJ s f 0.74 
I C2Hs CHsO H H 303-304 CsiHaNeOiiSz c, H, s + 0.87 
I CH,(CHz)z CHsO H H 293-295 CjsHjJeOilS?. 3HzO c, H, s i 0.93 

i 0.89 
- 0.95 
- 1.00 
++ 0.72 
++ 0.86 

I CH3(CHz)a CHI H H 283-285 Cj3Hs,NaOiuSz. HzO c J  H J  

a C, H, N I . . .  NOz H H > 360 C32H23N106 
I CHa NOz H H 294-296 C4sH43N~OiiSz c J  H 7  

I CzHs NO2 H H 288-291 CwHaiNTOizSz ‘3 HJ s 
I CHs(CHz)z NOz H H 328-330 CaHsiNiOizSz.2HzO c, H, s 
I CZH5 XHz H H 298-300 CmHaN7OioSe. Hz0 c, H, s 
I CH3(CHz)z KHz H H 298-300 CszHs3YiOioSz. Hz0 c, HJ s i 0.99 
I . . .  or H c1 H > 360 C3zHd&Ne04 C, H, CI, N 
I CHI H c1 H 318-320 C ~ ~ H ~ Z C ~ Z N ~ O I O S Z ~ O .  5Hz0 C, H, S i 0.91 

I CH3 KHz H H 301-303 C4sH45NiOioSz. HzO cJ 

0 I . . .  H CH3 H > 360 CaaHzeNiOc c, HJ N 
I CHI H CH3 H 305-307 CsoHrsN601oSz*1,5HzO C, H, S i 0.89 
I CZH6 H CH3 H 290-292 CezHszN~OioSz. 1.5HzO Cy H, S - 0.94 

I CHz H CH3O H 308-309 CjgH48N~Oi& *2Hz0 C, H: S + 0.75 
I CZH5 H CH30 H 249-253 C ~ Z H S ~ N ~ ~ ~ Z S Z .  H2O C, H, S + 0.86 
I CHa(CHz)t H CHsO H 291-293 Cs4Hs6N80i2Sz C, H, S * 0.97 
I . . .  H H c1 >360 C3zHzzC1zNeOa C, H, N, C1 
I CH3 H H c1 294-296 CabH&IzNaOiaSz* HzO cJ H, s - 0.93 
I . . .  H H CHI >360 C34HzsN604 C, H, N 
I CHs H H CH3 309-311 CsaHasNe0ioSz*H20 c, H, s i 0.89 
I ... H H CHBO 313-314 C3aHzsN6Oe CJ H, N 
I CH3 H H CH30 327-328 CjoH4aNaOi~S2. Ha0 c J  H! s =k 0.61 
I C2H6 H H CHaO 289-291 C ~ Z H S ~ S ’ B O ~ ~ S ~ * O . ~ H Z O  C, H, S & 0.76 

a I . . .  H CHBO H 307-309 CseHzsNaOe CJ HJ N 

a 

a 

a 

I CHa(CHz)z H H CH8O 301-302 C ~ ~ H ~ B N B O I Z S ~ * H ~ O  c J  H, * 0.91 

I CnHs H H NOz 283-288 CsoH&&*O. 5Hz0 Cy Hj S 
I CH3(CHz)a H H NOz 308-310 CszHwNsO& cJ H, s 

D 

- 0.94 
- 1.01 
- 1.13  

I CH3 H H NH2 296 dec Ct~H4eN8010S~.l. 5HzO C, H, S ++ 0.65 
I CZH5 H H NH2 298 dec C ~ H j g N ~ 0 ~ ~ S 9 . 0 .  ~ H z O  C, HI S ++ 0.76 
I CH3(CHz)z H H NHz 282-283 CsaHr4NsOioSn c, H, s + 0.88 

- 0.76 
I1 . . .  KO2 349 doc CssHztNsOs C, H, N 
I1 CZH5 NO2 225-228 CtsHaaNsOsIz‘ c, H, 1 
I1 CZH6 WHz 345 dec C~eHseNso&* 1. 5H20e c, H, 1 ++ 0.75 

1 C2Hs NO, I3 NOz 184-186 CwH4sNgOieSe.HzO c, HI s 

I . . .  H H NOa >360 C32HZZN808 c J  

I CHs H H NOz 332 dec C ~ S H ~ ~ N ~ O ~ $ ~ . O . ~ H Z O  C, HI  S 

(1 

a 

- 0.98 
- 1.13 

1 CzHs NHz H NHZ 294-295 CjgHslNg01oSn.0.5HzO C, H, S ++ 0.69 ++ 0.78 

I . . .  NO2 11 NO2 311-312 C ~ Z H Z ~ N ~ O ~ (  c, HJ N 

! CHs(CHz)z NOz H NO2 171-173 CszH4gNgOieS2.1.5HzO C, H, S 

I CH~(CH?)P NHz H NHp 163-165 C5zHssN~OiuSz c, HJ s 
a Free base. b Anion throughout this paper is p-toluenesulfonate unless otherwise indicated. Activity against the L1210 system 

d Rf value relative to internal according to our experimental procedure: f, increase in life span 25-50%; +, 50-100%; + +, >loo%. 
standard; see ref 2. e Anion iodide. 

TABLE I1 
DERIVATIVES OF PYRIDINE 

Substituent N p ,  oc Formula Analyses 

3-(m-Chloro-p-nitrobenzamido) 159-160 Ci2HsCIN30: C, H, N, C1 
C, H, N, C1 CizHioClN30 3-(p-Amino-m-chlorobenzamido) 177-177.5 

3-(m-Methyl-p-nitrobenzamido) 104- 106 Cll%N303 c, H, N 

3-(m-Methoxy-p-nitrobenzamido) 116-117 CiaHllNaOl c, H, N 
3-(p-Amino-m-methylbenzamido) 81.5-82 Ci3HisNaO CJ H, N 

3-(p-Amino-m-methoxybenzamido) 177-178 C:aH~.Ns0a c, H J  

3-(o-Chloro-p-nitrobenzamido) 168-169 CiiHaClNbOs C, H, N,  C1 
3-(p-Amino-o-chlorobenzamido) 206-207 CizHioClNOa C, H, N, C1 
3-(o-blethyl-p-nitrobenzamido) 170-171 CiaHilN303 C, H, N 
3-(p-Amino-o-methylbenzamido) 165-167 CmHiaN30 C, H, ?J 
%(odfethoxy-p-ni trobenxamido) 192-193 CiaHiiNaO~ C, H, N 
3-(p-Amino-o-methoxybenzamido) 162,5-163 4aHisNaO1. Hz0 c, H, N 
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TABLE I11 (Continued) 
Dose, n- t Sur- Av survival, days 

R* R3 mg:kg/day change vivors Treated Control T;’C, % 
CHIO H 150 -2 .8  6 12.1 9 . 6  126 

100 -1 .2  6 11.9 9 . 6 124 
67 f0.8 6 10.0 9 . 6 

10 -1.2 6 12.4 9 . 7  128 
6 . 7  + 0 . 2  6 11.6 9 . 7  120 

37.5 $0.7 6 12. 1 9 .4 U!) 
2 3 - 2 . 1  6 12.6 9 . 4  134 
17 $0.7 6 13.9 9 . 4  148 
11 $2 .3  6 10.8 10.2 

H CH30 37.5 -4 .2  6 14. .i 10.2 142 
25 -1 .3  6 14 .0  9 . 6  146 
17 -1.1 0 13 .6  9 . 6  142 
11 +- 1 .j G 12.9 9 , 8 132 
7 . 3  + 2 . 5  G 12.0 9 . 8 122 

€1 CI&O 40 -0 .7  5 13.3 ‘3.4 142 
26 $1.2 6 13.9 9 . 4  148 
18 $2.4 6 12.2 9 . 4  130 
12 +3 .2  6 10.4 10.2 

H SHz 100 -5 .8  4 10.4 9 . 2  
67 - 2 . 3  6 27. *5 9 , 7  283 
44 -0 .7  6 30.4 9 .7  3 14 
30 S 0 . 5  6 31.4 9 . 7  :324 
20 0 . 0  6 29.6 9 . 7  303 
13 $ 1 . 0  6 27.6 10.4 26.i 
8 . 9  $0.9 6 24.7 10.4 238 
5 . 9  +0 .5  ti 21 .6  10.4 207 
3.9 1-1.2 6 17.3 .10.4 166 
2 . 6  +1 .4  6 14.G 10.4 140 
1 . 7  f 2 . 1  6 10 .8  10.4 

H SHz 25 -7.2 6 23.1 10.4 

H CH, 1.5 1 

I€  CH,O .i 0 - 2 , 0  > 10.8 !J , G 

17 f 0 . 3  6 28.2 10.4 272 
11 i 1 . 4  6 33.1 10.4 318 
7 +1 .7  6 > 100 10.4 > 1000a 
4 .7  i 0 . 4  6 22.8 10.4 2 19 
3 . 1  A l . 9  6 15.6 10.4 160 

6 14.4 10.4 138 
3 15.8 10.2 13,j 

2 . 1  1-2.0 
H NIT2 34 - 0 . 9  

23 to. 1 6 14.9 10.1 147 
1.5 --0.5 6 18.1 10.1 179 
10 7-0.4 6 16.8 10.1 166 

ti.: 4 1 . 9  6 10.4 10.1 
10 - 2 . 6  6 12.6 10.2 124 
6 . 7  +0.2 6 28.8 10.2 “3 
4 . 4  +0.3  6 10.2 b 
3 . 0  + 0 . 8  6 23.6 10.2 ,232 
2 . 0  +1 .2  6 16.6 10.2 1 62 
1 . 3  +1 .6  6 12.4 10.2 122 

13 --2.0 6 21.9 9 . 7  ‘“6 
9 +1.1 6 29.1 9 . 7  301 
6 -0.2 6 23.6 9 . 7  263 
4 $ 2 . 1  6 20.4 9 . 7  210 
2 . 7  $ 1 , 8  6 13.4 10 0 134 

I cIrz(cirz)z NIL 11 Nli2 1 .j - 3 . 1  6 12.0 10 .0  120 
10 - 0 . 4  6 22.6 10.0 226 
6 . 7  + 0 . 2  6 21.2 10 .0  2 12 
4 . 5  +O.7 6 17.4 10.0 174 
3 . 0  + 2 . 5  6 18.8 10.0 188 
2 . 0  +2.9 6 13.5 10.0 135 

I CzI4 NH, II xrI, 20 -2 .9  6 10.7 9 . .i 

Repeat experiments with larger numbers of animals have given between 30 and 100yo 100-day survivors over the dose range from 
* One animal died on day 29, 

Essentially similar results were obtained on repeated experiments. 
6 to 9 mg/kg/day against early treatment on a once daily for 5 days intraperitoneal dosage schedule. 
one at  33, and one a t  42 days; the remainder survived 100 days. 

served with the methyl quaternary salt in contrast to 
the ethyl salt in the unsubstituted parent series. There Methyl substitution of the terephthaloyl unit also 
was a rapid drop off in activity on homologation; the added to  the lipophilic character of the resulting 
ethyl homolog (I, R2 = R3 = H; R1 = C1; R = C2HJ series although to a lesser extent than chlorine sub- 

was weakly active, and the propyl derivative inactive. 
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.titutioii iis judged by payer chromatographic data. 
Orice again the methyl quaternary salt (I, R2 = ]I3 
= €1; Rl = 11 = CH3) proved to be thc mo5t wtive of 
tlie homologous series. 

I'cnli activity returned to the ethyl yuaterii:ary salt 
111 the rcalatively iiiore hydrophilic methoxytereph- 
thaloylannlogs (I, I t2  = R3 = H; R1 = OCH,). 

The nitroterephthaloyl derivatives u-ere also more 
lipophilic :~nd  only the methyl quaternary salt (I, R2 
= 11' = H; It' = SO,; 11 = CH,) showed any anti- 
Icul\cniic efficacy arid this was of :L very low order. 

Higher :Ictivity, comparable to  the parent series, I\ as 
foiuid iii tlic amiiio derivatives (I, R2 = Itd = H; 11' 
= NH,). The niethjl niid etlill halts of this series 
\vert of :thnost equivaleiit activity, the a-propyl dcriv- 
a t iw  being markedly lesi active 

Tlic  mor^ readily 1)reparetl s j  iiiiiietrically disub- 
.titutcd modifications involving the p-aminobenzoate 
rmits mere first examined. The increase in lipophilic- 
i t s  duel to iritroductiori of trio chloriries odho to the 
ttniiiio group (I, It1 = I?? = H; It2 = C1) was marked 
:~iid tlie iiicthyl salt of this berieb showed only border- 
line irihibition. h similar effect nas shown lvith the 
diiiicthyl-substituted series (1, It' = R3 = H; R2 
= CHJ. Less change in physical 1)roperties \vas iioted 
~ i t h  iiictlioxyl substitution (I, Ltl = It3 =H; It2 = 
('EI,O) ; the methj 1 and ethvl quaternary salts were 
nioderately active, arid the n-propyl homolog sho\wd 
0111y slight inhbition of the leukemia. 

I-iifortuiiately the dinitro analogs (I, It' = R? = H; 
lii = SO,) could not be obtained. IVhile it proved 
possible to benzoylate amides of 3-nitro-4aminobeiizoic 
:tcid inider forcing conditions n i th  an excess of acid 
chloride, attempts to obtain symmetrical bisamides, 
I\ it11 Iiecessarily liiiiited ;mounts of  terephthaloyl 
c.liloritlv, failed. The combinatioii of steric hindrance 
and dcnctivation nialw it, difficult to obtain ewri simple 
derivatii ea of this :amiiionitro acid. 

11c~frrc~ricc to the table, of biological data slio~vs that 
.]lift of tlic ubstitueiits to  thc adjacent positioii 
(from I, 11' = It3 = €I; Ill = ('1, CH?, OCH3, to I, R' 
= H; Ii' = C1, CH,, OCH,) llroduced no significant 
cli:tnge ill order or magnitude of biological activity. 
T1ov e w r ,  the :Iinirio-substit~itc~l derivatives investi- 
g :~ tcd  in this area \\ (w cxtreinc>ly active. Jlaxiiiium 
x t iv i t j  : t ~ ) ~ ) c i ~ r e ( l  to be a,sociated nitli tlic S-ethyl 
.,dt ( I ,  R 1  = 112 = €I; I t<  = M I r ;  Ii = C',HJ. Thih, 
:it dowh hc tw~cr i  (i a id  9 nig/ l\g/d:iy arid with early 
t i  c:ttnwri t ichedule5 gave a proportion of 100-day 
~urvivoi  i (:30-1000,~ of anim:il> iii tests a t  different 
tiriit.5 over this doic range4). 

'l'hc exemplary level of effect ,v(kiiebs of these com- 
~ ) o i i i i d ~  promoted :ti1 exarniriatiori of other variously 
sulistituted :tmirio derivatives. 

nimetric tlcrivative 11 (li = CJH,; It' = 

II 
UJ Tile  C'al3,'D13.1nE'i hybrid mice used in  our screening prograni are 

winewhat more robust than the UL)F1 used by tlie CCSSC or  the  parent 
1 ) 1 3 A 2  strain judging by the dose levels attainable.  Repetition of these 
csprriments in 1313.41 mice has given a t  various times, 20-70'7, 100-day 
r;urvivors over the dose range 5-8 rng/kg/day, uuder our test conditions. 

Experimental Section 
.hi:ilyses were by Ui.. .I. 1). Catlipbell, .\Iicroclieniical Laboix- 

tory, Utiiversit,y of Otago, S e w  Zealand. Where atialyses arc 
itidicatetl only by hynibols of tlie elements analyt,ical resiilt. 
obtaiiied for those eleirieiit,s wet'e within 2c0,4yo of the theoret ical 
value.. LIelt,ing points have been determined oi l  an Electro- 
thermal iiielhig poit pparat,ris with the makers' supplied stem- 
correct,ed t,hermoine -1 2°/niiiI heating rate f rom 20' below 
the melting point, was iisetl. 

The majority of the rwliiired bi>i)anes were symmetrical : t ~ i c i  
were readily prepared by interaction of the substitiited tere- 
phthaloyl chloride on  2.2 molar proportions of the reqnisitc :3- 
(p-amiriobenzamido)pyridirie (3ee Table 11) in diethylene g1yc:iil 
dimethyl ether soliir ion. The methods used in isolation, yiiat,errii- 
zation, paper cl-ilorri:ttography, etc., have been adeqiiately 
described.2 Ititerniediates which have tiol been previously 
described in the literatiire are lihted below. The bldk of these 
compounds were prepared by the phosphorazo coupling method.2 

The nitro yuateriiat,y d t s  were retliiced t o  the amino qiiater- 
iiary compounds bl- the method iised for redrlction of nit rophe- 
rianthridiniuni sa1ti.j 
2-Nitro-4-phthalimidobenzoic Acid.----$ mixture of 2-nitro-4- 

ariiinobenzoic acid ('7.3 g), phthalic anh.vdride (S.5 g), arid pyri- 
dine (15 ml) was heated on the steam bath until homogerieoiis 
and then for a further 0.5 hr. -4rOEI (50 ml) was then added, the 
solution was refluxed for .i riiiii :md cooled to O", arid A c 2 0  (4.5 
rnl)  was added. The resiilting clear solution was heated wider 
reflux iuiril t,he product conimeiiced ti) crystallize. tifter severd 
huuru of coolirig piire prodiict (12.2 g), nip 286", nv~s collected. 
:Innl. (c~,6rrbS204) c, €1, N. 
3-(p-Amino-o-nitrobenzamido)pyridine.-Ti) :t sitspei~.~iiiii ( i f  

"-iiitro-4-phthaliniidobe~iziiic acid ( 2  g) in  dioxane ( 10 nil) were 
added successively I)>-ritliiie (0.3'2 nil) arid WCl l  (6 1111). After :I 

few minutes of w:~niit1g, a clear solution resiilted aiid this w:%s 
evaporated in t " u o  as far :I, possible, a little dioxane w:is added. 
:uid the soliit i o t i  \\-:I> rcevalior:itetl. This crride :tc.id chloride 
u ' : ~  dissolved in dioxane (i..i inl )  :ind :ttltied dwpwise i o  it wcll- 
stirred solutioti of :iiih>droiis ~~-nniiiio~)).ritliile ( I  g )  iii diosalic. 
i.5 nil) c,ont:iiniiig iiyritiiiic (1  i d ) .  The mixture \viis 1ie:tted o i i  

tlie steam bath for I Iir, t tieti evaporated as far as pi)s.;ible. The 
c.oupled product tnay be, isohted aiid crystallized f r o m  n-13110I I 
1)rit i t  has a inarkeii tetideney t o  ;eparitte from huliilion ah a gel. 
IIigher yieldc of  erid prodiict are ohtairied by iiot isolat ing :tl 
I his srnge. The cr i ide pht,halirnicli) derivative was dissolvrtl i t i  

Iiyridiiie ( i . 5  r i l l ) ,  100' h~vlrazirie hydrate (0.6 nil) nnd : i l l -  

li>droiis NaJ3& (0. 1 g i  were added, niid the mistwe was niiiiii- 
t:tiiietl at .io" for 2 111.. .\fter reniovd i)f  pyridine in  L ' ( ~ ( ' ~ L o  t hv 
product was sii,yentled iii  IT& (.W nil), lICl was added t o  :I 1'11 
of 2.4, aiid the niixtrire was shaken well atid filtered. I3:ihific:i- 
i ioii  w i th  S I I I  precipitated the :tinitlo colupomid which separ:ttetl 
t'iotn l~tOII-II,O in  gli.stcniiig yellow plates, Inp 207-20S0, 
I.;<,? g, '7'7% yield. ,lnal. (Cp2f11&403) C, €I, K. 

3- [p-(p-~ethoxycarbonyl-m-nitrobenzamido)-~-nitrobenza- 
midolpyridine was prepared b y  phosphornzo coupling2 of p-meth- 
oxycarbonyl-m-nitrobenzoic acid mid 3-(p-amino-o-nitroberlz- 
amido)pyridirie; nip 21.5--2110". -1nai. (CeiH,,NsOa) C, 11, ?J. 
llild alkaline hydro1 of I his ester bl- the previoiisly described 
prucediire2 afforded the correhponding acid, rnp 28.5-28B'. 
.lnul. (C1(,lIla?jjOl) C, IT, S. Coitpliiig of thii ticid with :;- 

( 3 )  I.. 1'. \\-ails an,! , I .  \\ liittaker, J .  Ciiem., .qoc.. I I ( lY.5U!  
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(p-aminobenxamido)pyridine by the phosphoraxo2 method gave 
the free base I1 (Rl = NO%). 

Biological Testing.-Full details of the test procedure have 
been given previously.%3 The legends in Table I11 correspond 
to test groups of six animals which have been inoculated with 
lo5 L1210 cells intraperitoneally; dosage has been once daily 
intraperitoneally a t  the indicated figure for 5 dags starting 
24 hr after tumor inoculation. Weight change refers to difference 
in weight a t  days 1 and 8. Survivors' column lists those animals 
siirviving as long or longer than controls in the group. Com- 
pounds which have been teited from a toxic (evidenced by death 

or marked weight loss) to a nontoxic dose level and have given 
no increase in life span are classified as negative and so designated 
in the tables of analytical dat,a. Full details of testing for t'hese 
negative compounds have not been given. 

Acknowledgments.-We are greatly indebted to Miss 
L. Armiger and her capable assistants for performance of 
t8he many biological t'ests. This work was supported 
by the Auckland Division, Cancer Society of Xew Zen- 
land (Inc.). 
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Eight methods for synthesizing various benzo-2,1,3-oxadiazoles (benxofuraxans) and their S-oxides (benzo- 
furoxans) are described. The activity of benzofurazans and benzofuroxans as in vitro inhibitors of RNA syn- 
thesis in sheep lymphocytes is given. Optimal drug aetivity in vitro was exhibited by 4-nitrobenzofuraxan and 
4-nitrobenzofuroxan and their 7-thio or 7-phenoxy derivatives. These compounds readily formed Meisen- 
heimer complexes with nucleophiles and their drug action was abolished by preincubation with aliphatic thiols, 
e .g . ,  glutathione. It is concluded that the most active compounds reacted with key intracellular thiol groups. 
The 4-nitro group and furazan ring were essential for optimal drug activity. 

I n  the course of testing some analogs of the purines 
and the antiarthritic drug, 2,3-bis(p-methoxyphenyl)- 
indole,' as inhibitors of lymphocyte metabolism in 
vitro,2 we discovered that 4-nitrobenzo-2,1,3-oxadiazole~ 
mas a powerful inhibitor of nucleic acid and protein 
biosynthesis in many types of animal cells but with an 
especially toxic effect upon the metabolism of leuko- 
cytes in vitro.4 This report summarizes our explora- 
tion of the structure-activity relationship for sup- 
pressing the incorporation of tritiated uridine into 
sheep lymphocyte RKA by benzo-2,1,3-oxadiazoles 
and their N-oxides. For convenience in distinguishing 
these two series of compounds, we shall hereafter refer 
to them by their alternative names, namely, benzo- 
furazans and benzofuroxans (the N-oxide). 

Benzofuroxan itself (I, X = H) has been shown by 
low-temperature nmr studies to be a rapidly equili- 
brating system, the transformation between the 1- and 
3-oxide structure probably proceeding via o-dinitro- 
sobenzene (11, X = H) as an intermediate.5a*b I n  the 
case of benzofuroxans substituted in the 5 position, the 
amount of each tautomer present in solution is de- 
pendent on the nature of X. When X is an electron 
donor, structure I is more abundant, while an electron- 
accepting group favors structure I11 ..sc 4-Nitro- 
benzofuroxan exists in one form (oxide in the 1 position) 
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a t  all temperatures.sa~c For a recent review of benzo- 
furoxans see ref 6. 

Preparation of Compounds.-Benzofuroxans were 
prepared by pyrolysis of the appropriately substituted 
o-nitrophenyl azides (method A) (see Experimental 
Section for details of each method) or hypohalite oxi- 
dation of substituted o-nitroanilines (method B). 
Method A was generally preferred to B because the 
oxidant used in the latter method may disrupt the 
furoxan ring' or displace a substituent. For example, 
alkaline hypochlorite reacts with 2,4-dinitroaniline to 
give 5-chloro-4-methoxybenzofuroxan instead of the 
expected 5-nitroben~ofuroxan.~~ o-Sitrophenyl azides 
are readily obtained from o-nitroanilines either by di- 
azotization and treatment with aqueous sodium azide, 
or by nucleophilic displacement of halogeno or nitro 
groups with sodium azide in dimethyl su l f~xide .~  
Treatment of 2-bromo-3-nitrobenzoic acid with sodium 
azide in dimethyl sulfoxide gave 2-azido-3-nitrobenzoic 
acid, previously only obtained from 2-bromo-3-nitro- 
benzoic acid by conversion to the amino compound 
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