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Recently, Palmer and Russell (1) have reported that k-methylcinnoline 

afforded k-methylcinnol~ne 1,2-dioxide by the action of hydrogen peroxide 

and acetic acid, and the structure of the latter was elucidated by n.m.r., 

mass, W, IR spectrometry. We have also independently succeeded in the 

synthesis of cinnoline 1,2-dioxide. 

When cinnoline (I) was heated with hydrogen peroxide in acetic acid at 

65-70~ for 8 hours, cinnollne l-oxide (II), cinnollne 2-oxide (III) (2), 

cinnollne 1,2-dioxide (IF) and indazole were isolated in 25.92, 49.4$# 

0.3% and 3.0% yields, respectively. Heating of I at 110-120°for 8 hours 

gave IV in 12.8% yield. Indazole was proved to be identical with the 

authentic ssmple synthesized by a known method (3). However, the mechanism 

of this contraction reaction has not been made clear as yet (4). IV gave 

correct analytical data for cinnoline dioxide (white needles, Anal. Calcd. 

for C&E202 : C, 59.26; H, 3.73; I, 17.28. Found : C, 59.49; B, 3.91; 

E, 17.12.). 

Benzo(c)cinnoline monoxide obtained from the sodium sulfide reduction 

of 2,2'-dlnitrobiphenyl afforded benao(c)cinnoline 5,6-dioxide (5) on treat- 

ment with hydrogen peroxide in acetic acid at 110-1200. A similar oxidation 

of II and III gave cinnollne dioxide in 25% snd 3.6% yields, respectively. 
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catalytic hydrogenation of 

3.6 yielde, reepectiTe1y. 

Iv overpelledium charcoal 

No,25 

gave knm dihydro- 

cinn~line (6), r.p. 83’, after three Adler eguirdlentr of hydrogen upteke. 

Whenthe catslytic hydrogenation of IVvae #topped after about one molar 

equivalent of hydrogen uptake, the fornation of I, II, III and dihydro- 

cianoline var observed in 3.9$, 17.5$, 64.6% aud 3.4s yielde, reepectinly. 

m treatnent of IV vi& 1.7 sole of pboephorue trlchloride in chloroform 

for k0 houm rerulted in the formtion of III in 10.1s yield, and In the 

recovexy of the rtartlng material in 72.7s yield. 

I&o2 in ACOB 

If- / 

Fe13 In cm13 
B III 

III - "w 1+1x+II1 
E$2l!lAcOE ,- 

Thopluwgrapbic riduction of I, II, III andnuw l tudied inaqueoue 

rolutionandthe nluee oithehali-vavepotentiel, -I! 
4 
are l Wired In 

Tab+’ I. Ae l bwn inTable I, cinnolinemre eeellyreducedthan ite 

mnyxider, end the vavee obtained vith cin~~o~ine mmoxldee my correepond 

to reduction of cinnoline monoxide to dlhyd.rocinnollae. Further, IV wee 

reducedmore eaeilythanthebue iteelf, and the firet half-wave potential 
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for n y correspond to the reduction Of dfoxide to -de (probably 2-b 

oxide). ae hrtf-WDVD potentid of the l cond wue mu- aoincidu with the 

lmlf-nve potentiel of clnaol~ P-oxide, &the ratio of the rtep bightr 

obrermd is 1 : 2. In riev Of thee0 meultr, it ir probebl. ttit Iv lme 

flntreducedto 2-Mxide(2-electron l tep)whichnrtbea reducedto 

dih+wnooliae(4-elect~ step). 

mble I. 

Hrlf-waveFotentirle Uldw~Abroqaon mxmmofCinuolineoxidrr 

-E*(V) at pE 7.0 
(S.C.E.) =(a$, (1oeE) 

cimo1lne (I) 0.78 

l-oxide (II) 0.83 230(4.4),303(3.7),325(4.e),351(3*9)r367(3*9) 

2-oxide(III) 0.86 262(4.5),310(3.7),352(3-7L36U3.7) 

dioxide(IV) 0.63 
0.85 

234(4.3),258(4.4),273(4.6),34(X3.8) 

As rhan InTable 1,tbe ultrrrio1et qmtrumOf Ivrhon strictly 

differalt curve franthe 8Jmtr~ Ofluomxide~, mdtheblue rhift for n 
increuw cbazmcterlrtically with increamIng of solvent polarity, u already 

knmn in other I-oxidea (7). 

In benzo(c)cinuoline 5,6-d10ae, the 1399 cni'and 1342 cxi'banda ware 

re&wdtotbe 1-O rtrechin2 vibntlon by investigating a number of cir 

nitroeo dinem (8). &msequently, two be@ at 1403 &laud 1343 ai'in 

cinnoliae dioxide .mybe eeaignedtoI-0 rtrechingvibratioo. 

lacleu priplctic reaomnce rpedml puanetem obtained are lirted in Table 

II. sincbthepzwtona l$j andIf in IVue affectedbythe snirotroplc effect 

onthel-tide and g-oxide groups, the mlgnnl peaka of s and E3 appear at 
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lower field thsn other signal pesks. On the other hand, in the n.m.r. 

spectra of qulnollna l-oxide and its derlvatlves, the chamlcd shifts were 

assigned ln the order 8 (2(4 (3 by Tori (9). This order Is bellevad to be 

retained In cinnollne dioxide. Therefore, the peaks at 1.667and 1.927in 

the spectrum of IV can be assigned to the proton IQ and E3 , respectlv&y. 

The%electron chsrge density on the C4 atom in IV msy be increased by 

the mesomerlc: effect of the l-oxide group, accordingly, the signal peak 

of 2.557can be assigned to the proton I$. The values of the coupling 

constant J 
3, + 

are resonable for ortho coupling of the ring protons, and 

support the above mentioned assignment. 

Table II. 

nuclear Magnetic Resonance Spectral Parameters* for Clnnollne Oxides 

H3 H4 93 J3,4 ‘7,8 ‘4,8 

Clnnollne (::) 0.72 - 1.47 5.5 - 1.0 

l-oxide (XI) 1.75 2.61 1.41 6.0 6.0 1.0 

g-oxide ('III) 1.85 2.b5 - 7.0 - 1.0 

dioxide (IV) 1.92 2.55 1.66 7.5 9.6 1.0 

* In CDC13 (l-49 solutlone). The chemical shifts are expressed 

on-t-units (100 Mc./sec.) end coupling constants were In c.p.s. 

From the evidence obtained by chemical and pbyslcochemlcal data stated 

above, we concluded that IV was clnnollne 1,2-dioxide. 

Although the dl-N-oxide is sometimes referred to as dinltroso compound (4), 

the chemical and physical properties of IV, that is, inertness towards 

phosphorus trlchlorlde, formation of dioxide from Its base and monoxides by 

B-oxidation, its high melting point, and lack of color In the solid state 
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and In solution, are inconpatlble with the prem%acc of free nitroso groupo. 
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