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Tbe spectra of a mlmber of halogen substiMed 12- 
naphtlmqkones were studied by Oliver et ol.’ ia 1W 
andiotbefonowiqyearHarmonaal.‘&scribcdthe 
prepar&nandUVspectraofanumberof+crryhmlw- 
l&naphthoquinonej. The latter workers made a parti- 
culastudyoftbeeffcctacidityhadontheUVspectra 
sod conch&d that iu mm-acidic media the I&naph- 
tboquinone tautomer (la) predominated. 
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In stro~y acidic mdia bowever they concluded that 
the 1.CasplltImquinom ion(2a)predominatcd. 

The present work arose from our studies oa the dis- 
p+emont of alIcy groups from alkyl-IJ-vnes; 
gIc-hc.h~ e;zz to 4_mculyf4&laptltlKqumone. . 

Prepared W-w~w-192- 
mWm@otm by treatins 12-twhthoquiaonaA 
sttlphfntate with the appmphte amino compotlnd.” In 
the present’ mdy foIlowing our earlier work au the 
aminquinoaes have been prepwed by tbc direct ad- 
ditkm of the amines to 1&ilapbtbfquioone. 

Tab& I lists the UV spectra of the twelve 4(N-aryl- 
amino)-1,2-aaphtboqukw synthesised. Two of these 
(for tom@ d and 1) lmve bwn prcvioIlsly reported 
byHarmoaetol.‘Mt&presentspcctrahaveasingk 
pcakiutbe24&25OnmregkmwhichHamK)naal. 
attrii to the I&naphtlquinoae tautomer (la), in 
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contrast to 2 - methoxy - 4 - (N - arylimino) - 1.4 - 
naphthoquinone which has a doubkt peak Ab= 
246,251 nm and which is fixed in a l&aphthaquinonoid 
form. 

Tahk 2 lists the IR spectra (Nujol mull). The impwtant 
bandxareintheregi&3#)0_33tMcm-‘andintheC0 
rcgioo co. 164Mcm-’ and co 1600 cm-‘. lte sbortcr 
wave kogth abaorptions at 3200-3300 cm-’ arc exactly iu 
the region expected foi the N-H band, and could there- 

fore be conridered as evidence for the prcdominena of 
tautomer (la). However in tautomer lb the hydroxyl H 
atom would be expected to he H-ho&d and this would 
shift the O-H absorption from the Moocm-’ rq$an~ 
characteristic of a phenol to tbc 3100-33tMcm-’ region. 
Such H-bond& which occurs in tropolonc and orthe 
hydroxyaryi ketones, also A&s a very substantial 
kngthening of the wave length aWWtabletothcc0 
atretching frequency (e.g. MOOcm-’ for tropolone and 
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1635 cm-’ for hydroxykryl ketones). On the basis of the 
assignments made by Oliver et al. the obmvcd abmp- 
tions 167~16!Mcm-’ may possibly be attributed to the 
CO in the 2-position aad ckarly there is no evidence of 
H-bondiq in the spectra in Table 2 (cf. l& 
naphthoqr&ne v,.., 1695 cm-‘, 165Ovs, 1648 (sh), 
1586cm-‘). The evidence from the lR spectra provides 
therefore strong evidence for the predominance of tau- 
tomer (18) in the solid phase. 

Table3liststhe’HNMRspectraofthearykm& 
naphthoquinones. These were run k trifh~oroacetic acid 
because they were too insohtbk to run in ordhmry 
solvents. lbere is no doubt that the compounds were 
protonated. There are three possibk tautomen with the 
positive charge on the nitrogen. Protons bonded to 
nitrogen or oxygen exchange too rapidty with the solvent 
and are not tbercfore obscrval. 

In the NMR spectrum of 4-chkto-12-naphthoquinohoquiaone, 
the H atoms at the 6 and 7 positions, (T 1.98-2.24 
complex) could not be separated but the H atoms at the 5 
aod 8-positions were clearly disti@shed ([5)-2.26-3.36 
quartet; [81-1.7U.87 quartet). In 1,4-naphthoquinone 
the 5 and 8-positions are identical (r 1.93) and the 6 and 
7-positins are also identical (7 2.23). The fact that 
in tri9uoroacetic acid the 4(N-arylamino)l2- 
naphthoquinone-imiim ions absorptions at T 1.6 cor- 
respond to two protons, provides very strong evidence 
that t is the predominant tautomeric form for these 
ions. This provides con5rmatkn of the proposals of 
~Harmon et al., namely that in acidic media the 1,4- 
naphthoquinone-imine structure @a) predominates. 
However evidence for the tnutsieat existence of tau- 
tomer (Zc) comes from the loss of the signal attributable 
to the H atom at the 3-position when the spectra are run in 
&uteri~oaatic rcid. 

The 4(N-alk y l-N-ary l&no~ 1 &naphthoquinones (i 
and k) are soluble in chkroform. If there is conjugatkn 
between the Moup am! the CO, the N-alkyl or 
N-phenyl group must lie close to the H atom at position 
5,sothatprotons5and8arenokngerinsimilar 
environments. In trithtoroacetic acid the signal aUribWd 
to the proton at the Sposition develops a high field tail 
due to exchange with the solvent. The N-ethyl compound 
(h) shows two sets of signals due to the two isomeric 
ions 3 and 4. 

The mass spectra of both the 4@J-alkyl-N-arykminoamiao)- 
l&aphthoquinones both gave a principle peak of 
highestmassatM+2ofthatexpected.Oiiverandco- 
workers noticed a simikr effect in some of their halo- 
geao-13-naphthoquinones. 
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IbcqwlawercNnoIl:lRr”PakiuFbner257,Won0 
“UnimlSPllNY,NMRoar”VafiuaHA100”andmarsrpcctn 
on an “Am. Ms902”. 

oavml pruudm for tk ptwfdm of 40J~W- 
aaphthopuiao~s. I,%NapMapm~ was treated with excess 
amius in MeoH sdn. lbe prhnary Mnmtk amine3 Olve 
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