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It IS now generaIl) accepted that In most casclr 
aminegroup In hetcrocycl~c compounds cxet as such. 
any ~mm~tautomcr being prc*nt only in amount\ too 
VWJI to be detected ’ Exceptions to this rule include 

triulnoncs which would ihctwise rtquuc a formal 
-N=N- twnd m thou wuctum and this ‘has led to the 
gcnctitution that In az~ncs such a bond I$ avoided.” 
ltadmg to othcrwlu une xpectd 
as a rcrult. al In 1’ and 2’ 

tautomcrs being pwcnt 

NH CHCH, 

1 2 

One explanation consIdered by Pltha (I al’ is that 

in-plane lone 
atoms kad 

pair 

to 

inttractlons of ;p’-hybndised nitracn 
the dc$tabilisation of an tihcwist 

conJugrtcd system but the) discounted thy on the 

evidence that 3 em15 as such and not as the imine 
tautomcr 4 WC have recently studied the IR wctra of a 
number of fused l.,S.Cttizmows and our results rlww 

that the imwwautomw of such qyrterns UC capable of 

cxi5tence 
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N-HA,, : NdNH 
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The prcpurt~on of a rnd e IVC TrbIc 
prcvK!urly l The prtpurtu3n d tk other 

rcporrcd 
Ml trlc 

crccpt~~ of p. 13 a modificrrm d tk method of Brusr ud 
KWW’ and IS IlIustntcd by tk prcpu;l~~~ of b Al cctmpoud~ 
pvt utrtlrcrg rnrlytrcJ dru Mcltrnt pomrc ut uncorrcclcd 

3.8. IAmrfbvl + 7.a dlh,vdm . bH rmt.da:oI?.l c ][ 1.2.41 . fnOru 
1 . (JW b A wh Of 2+hjbarlnc, I~nuthjLA’ Imwiud1nc 

hydnoddr* (2 42 8) and ethyl pyruvrtc I I lb 8) m ethanol (20 ml) 
was rllowcd IO srud II r-m tcmpctalw for ?O h The soIn rat 
rkn er~ntcd to dryness. tk rc~¶uc taken up In water (?3 ml). 
bmfied wlfh rolld u&urn carbonrtc unl tk wlgcn510m *IS 

cmacrcd with chbroform LI x !I ml) FraponlIon of tk dnu! 
chloroform crtnctc yrcldcd a 4d which wu heated under r&r 
-7th &cd Yti~ xd 140 d) fOf ! h Tht 5Oh w&5 C~apotWcd t0 

drynew and tk rcrtdw gvm I furtkr )uu trwrfwnl~~ lbovc 
rnd rk resu~ whd was rccryrllllrKd from ethyl rcc~c/pctrol 
rbOdD~ to ywld tk product (I 81. mp 102-Y (Found C. 30 6. H. 
b 0. N, 11 f C.H,.N.O rcquutr C. 306. H. 60. N. 13 VS, 

f-Mlr~~r.7.8.9.l~mroh?dn, bH[l.2.4l.rrro:rnol4.~.~ 1 otrprn. 

4 one p A wln d cxlgrolwtMI0-mrrhykrhcr 16 35 81 In 
ctttand (10 ml) was WW~ with I00 per cent hydmzlnt hydrsrc 
12 ! 81 rnd tk mlature Q& II room rcmpcra~~ for ? h Ethyl 
pyruvate (3 8 I g mm then ddtd 4 the mlxlur* stood foe a 
furtkr 20 h F.vapomt~m 10 dryncsr ylckkd an al whvch wu 

healed for 1 h under rdlux with @CU.! XC~K md tm fdl 
Erapomtm to drymlr y&cd a gum *hlch ww dlssolred rn I 
ltltk Isopropmd md tk soln treated with lropropand utuntcd 
with HCl to tIcId tk hydrochlti of the product Rcc~rtallru 
bon from cthndlcthcr rrd rccovtry of the free haw by normal 
proccdurrs bteldcd p I? g). mp WI’ from crhcr (Found C. bo 2. 
H. 7 1. N. 21 2 C.H,,N,O rquvcr C’. HI 4. H, 7 I. N, 23 3%) 

.-~a TRc IR spcctn weft measured on a Pcrkm Elmer 4!7 

double brm phrq rpcc~omtcr In chloroform UK! nujd 
k results UC Oven m tk Trhk. tk chloroform freqwrtcte 
bc~m reported fint In uch CM V, II the frequency of rht nru 
ctinyl. b J tbt of tk nna ]uwtrm C= v knd 

From the data given m the Tabk for the chloroform 

wins there is. m the case of n = I. a ckar rtlatton~h~p 

between the frequency of the riw cartxmyl group (v,) and 
the frequency of the C=N bow! at the ring junctwn (~~1. 

Where the double bond is contamed wlithin the tntinone 

ring. i.e. tht fully conJugotcd system, the difference m 
their frequencies II of the o&r of 8M2 cm” (com- 
pounds w)* This value ties to well over 100 cm ’ in 

cornpour& b-J, due to a fall in k:. probably caused by an 

cflect similar to that rtsponslblc for the fvll In frequency 
of the carbonyl group of thiol esters.’ Whert the C=N 

bond is cxucyclic to the tritinonc nng. i.t the 

Imlmform. compound d. the difference In frcquencj falls 
to 45 cm ‘. When these data are applied to t-g, which are 
capabk of ami~lmm<rtautnmcnsm. it can be <ten that 
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n X R RI In p’ c Y, cm’ ’ v8cm ’ Jvcm ’ 
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the aminMautofncr is the preferTed fwm. Morz si#ni& 
CM UC the solkd state rpcctrr. The fnqutrKydifftnacc 

c4xrclaticm IS oat quite so eluct b4~t wlkiently so to 8Jow 

~~ntofthcsunes~cstoemdguin~n. 
However it is cku tht in tht cazw of I both forms a~ 
isolabk in the whd state ahbough no mehd has been 
developed to yield the trutomcr of chcncz Which form IS 

isolated is a matter of chance. It is si@i.kult to note hen 

that LAmpert’conGdcrcd Jtewkativc tautomeric forms for 

ths corn@ md conctudcd that the structure of the 
compound he isdated h4 the amin~tautomcric form. 

Simile relationships hold where n = 2 and 3. Here the 
difkrcrue in frequencies is somewhat greater. particularly 
in sooln. It is cku thnt in the solid gtatt compounds k, 1. o 

and o exist as iminetautomcrr~ Only in soln does the 
aminetautomer prcdommatt, in compounds k and o in 

equilibrium with the imino-tautomcr. 

Such rclationshipr can be appkd to more complicated 

CHrCOICH, CH,CO,CH, 



The hared sprctn of some fuud 1.2.4-trwm+hrw 

systems In $ pI and Y: are 1690 cm ’ and IV9 cm ’ 
r&ctively. a difference of 161 cm ’ In 6’ the 
c&csponbng frcqucnclc5 are I694 cm-’ and 1643 cm ’ 
giving a difference of 51 cm ’ These data arc in complete 
mment with those given in the Table. 

In discussing the stability of rminetriazinoms WC feel 
two opposmg factor5 must k brou&t into conridcntion. 

one 1s conjugatmn which would tmpul a degree of 
hetcroaromatic slability upon the mokculc. The oppostng 
factor is the in-plant Lola pair mtcracttons of nctghbour- 
ina sp’-hybridised ntttogcn atoms conMcred h) Pifha tl 
d.’ Such interactimr would encourage the molccuk to 
take up a fine structure avoiding such a sltuatlon. Our 
results show these facton to be f&ly baJanccd and thght 
energy differences could lead to the formatton of one 
tautomcnc structure at the txpcnu of the other Where a 
stwturC would rcquuc a formal -N=N- bond the lent 
pur intcractlons arc greatest and this structural element is 

avoldcd. Where a longtt single bond Joins the two atoms 
these Intcracllon< UC reduced and other factors influenc- 
mg rhc total eneqy come Into cflcct In deciding tk 
tautomenc slate of tltc molccuk 

Ont such factor 1s hydrogen bonding In his work on the 
rtacllon of cychc amtdraronct with dtmcrhyl 
acctykncdwrboxylate. Wamhofl” isolated the tri- 
azmonts (7. X = CH:). Only In Ioln was the con~ugpttd sys- 
tem (8: X = CH:) o&wed when the equMwium 7~8 
was stt up The state of the cquMnum IS <alvent 
dependent, m rncth;rnol, wtth considcnhlt hydrogen 
bonding mvolvmg the rolvtnt and the ester carbonyl 
group. 8 15 preferred but In non-polar mcdla the 
proportion of 7 1% \Ignrficantly greater 

8 

A similar situation occurs vslth (7: X = S. n = II and (8; 
X = S, n = I). with IRK dlf?lcrence that in this cau each 
trutomcr is capabk of a scpvarc cxlslencc.’ A soln of (7. 
X = S. n = I) in methanol dcpor~ts (8; X q S. n = II 
whereas ace~oec wins of the latter deposit the former on 
Stdndiflg ” Here hydraen bnding between acetone and 
N-H swings the billancc III favour of (7. X = S. n G Il. 

HO 
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)L) 

R - alh,l 
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H 
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C~K of us” has devlscd a system whereby Ihc carbonyl 
and C=C frequencies of systems 9 in sdn may k 
predicted. When applied to 8 (X = S, n = 11 the 
predicted IrequencKs UC 16S5cm” and 1610 crnsL 
rcrpcctlvcly. very close to the obsctrvcd frequencies in 
chloroform (1652 cm” and 1603 cm ‘I. This shows there is 
littk net dnft of electrons to or from this portmon of the 
mokcuk (8; X = 5. n = I) In ctiroform thus the nomrnal 
loss of cotr~ugat~ &~IS httk the ekctron dirtributlon 
of the mokcuk. Thus evidence rs reinforced by the almost 
mvtiont vrluc of the carbonyl frequencies In win of rhc 
InazIMms studled. 

Two OpjXXing fat: tt in dcclding the 
tautomcnc state of triazinones. namely inplane lone pw 
interxttions of nctghbnng sp’ hybridixd nitrogen 
atoms and the rtabitily of a conjugated system. For 
triazinoncs the latter is likely to be small since I(: is known 
that aza-substitution progrers~vcly reduces rcsonancc 
energy.” The situation is therefore finely Mancal and 
other external factors can influence the fine structure 
taken up by these molecules 
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