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The canpound 1,2,4-triazoline-3,5-dione @a) is of interert theoreticallyl but it ha6 

newrbeenieoletedandcharcrcterized. Its peparation was first cladmed by Stolle.2 Recently 

itwas geueratedatlowtemperatureaudtrappedin situwitheeveral dienee andthemelting -- 

pOint.8 Of the addUCt I%parted.3 Recently, anultravloletapectrmof~waa obtainedbut an 

extinction coefficientwas not reported.1 We wish to report the results of our work on the 

prepsration of 2a in solution, Its spectral properties, and 6ane ImUninwy data on it6 - 

decomposition. 

a)R=H 

b)R=Rt 

1 2 2 k 

The droprise addition of a solution of N204 (4 ml) in CR2C12 (25 ml) to a ~~~~pexuion of 

urazole (la) (5 mol) in CR2C12 (250 ml) at 0. remitted in the gradual fonuation of a deep pink 

solution. 
4 

Addition of cyclopentadiene to this solution at O* imediately diecharged the pink 

color aud the Diels-Alder adduct, &, was formed in 84% yield based on urazole conmmed; mp, 

210-2K0 dec (RtOAc)[lit.3 mp 214-2l.6. (?&OH)]. The etruct ure of & is consistent with 

analytical and epectral data.5 Similar results were obtained by using lead tetraacetate M the 

oxidant. l3y analogy with the reported oxidation of substituted urawlee,4 theknown 

dieuophilic character of triazolinediones 336 audthe structure of adduct&,m conclude that 

&is geueratedbybothmethods. 

&ualitatively, the pink color of 2 pereists in solution at 0' for reveral hours, euege#t- 

inga greater stability than hadbeen supposed Frau prior ~~0~8. We senuateds b am 
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solvents by adding N204 to a urazole solution (or suspension) and recorded the ultraviolet 

spectrm (Table 1). 

Table 1. Spectral Data for2aL2b 

conaitions 

\” , > J 
Y 

(cdl), an-l Amax &ilax), nma 
Y 

(c=o), cncl L hax), nnl 

523 (209) 519(174) 

524sh, 54% 562 520 

5258% 543, 563 525sh, $1, 562 

1790 5-h, 518(203), 539(237), %2(19S 1782 520, 534, 562 

1778 515sh(-), 521(U), 552dl59) 527 

52(@h, 537, 559 519, 538, 558 

1790 51&h, 529, $9 

548 ~ N(230) 

(a) The concentration of 2s was determined by tit 
d 
sting 

while concurrently re=dingthe uv spectrum. 
(0') with a solution of cyclopentadiene 

6wasthus caJ.culated andthe average of 
severe3 determinations is reported. 
conditions, uv data attributed to 5. 7c) DBO gave similar spectra. 

(b) 2a does not react with cyclopsnt~d~;5mler these 
. 

(e) Ref. 1. 

Diglyme + NH3 

c CNd 
53 

cqe 

In sane cases, anbydrous Na2S04 or M&O4 was added to remove any water generated by the 

oxidation reaction.g These drylngagents hadno effectonthe uv spectrm of%. Rowever, in 

other cases, noted in Table 1, auhydrous NaOAc was used both as a desiccant and as a buffering 

agentforremovingacidic oxidationproducts~ These spectra exbibit bathochramic shifts with 

the appearance of additional bands. The effect also occurs with dissolved emmnia. In the 

presence of NatXc or amwmia, the pinkoxidationproduct does not under@ immediate reaction 

with cyclopentadiene. With the addition of concentrated RCl, buwever, the spectrum reverts to 

its original. form andreactionwith cyclopzntadienethen occurs rapidly. The spectrum of% 

also exhibits a longer wavelength maxbmn with the appearance of additionalbands inCR2J3.2 

(Table 1). Rowever, reaction with cyclopentadiene is rapid under these conditions. These 

various spectral forms exhibitedby 5 are shown in Figure 1. 

The spedral changes resulting From a chmge In solvent polsrity are in the direCtiOn 

expected for n* transitions. 
10 

The extent to which these changes also reflect possible 

changes in the position of keto-enol equilibrium for g has not been established unambiguously. 

The spectral changes causedbythe addition of base (NaCAc or Nli$mustbe due to scmathing 

other th a simple solvent effect, since this alone does not eqLLain the poor reactivity 
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Figure 1. Ultraviolet Spectra of 
1.2.kTriaeoline-3,SDione; (a) In Methylene 
Chloride, (b) In DMF, (c) in DMF Containing 
Excess Anhydroue Sodium Acetate. 

WAVELENGTH,nm 

towards cyclopentadiene. We Interpret these results to mean that 2 is converted to Its anion 

(k), whose formStiOn i8 reversed on addition Of acid. The f&Lure Of anion 4 to react with 

cyclopentediene is not unexpected; dienophiles with electron-donating groups are generally 

less reactlve.ll In sugport of this, the ethyl-substituted trissollnedione, 2b, for which 

neutrslizetion 18 not possible, reacts with CyClOpenteaiene under all, condition8 usted in 

Table 1.12 

Xnfkared spectrewere obtsdned for bothsands. Solutions ofgwere unstable inthe 

spectrophotaneterbeamet ambient conditions, permittingonlye fewrepidscane ofthe cerbonyl 

region (Table 1) before the material had canpletely decanpoeed. 

The stability of g in solution (typically 0.01-0.03 I4) is quite variable. At 0 to 3', a 

DMF solution of 2e, prepared by the addition of 2.6 mol of 11~04 to 2.5 mm1 of uresole In 

50 ml Of dry I&@, deCclnpoSe8 with e h%lf-life Of 200 min. Preparedthe sameway in diglyme et 

0°, 2 is essentially unchanged after 2 br; et 25' its half-life is epptwdmstely 30 min, and 

in the presence of a two-fold excess of NaOAc (8&y&), it8 kklf~life is epDmxLm&ely one hr. 

In water et roc4u temyereture, it8 decampositlon is canplete in e few minutes. In ell solvent8 

investigated, the deCcmpO8itiOn Of 28 18 BcCtier&ed by both acid8 aad water, SubStance which 

me difficult to exclude in the in situprepmations reportedhere. _- 

The &ccmpositiOn &u&a frm swere examined briefly by oxidieing uraeole with N2ql 

at rmtmperature andCOm&ingthe evolved gases. Uresole (50 mml) in DMF or DMO we8 

treated with N204 (55 -1) to yield, ty@xlly, I?2 (37.5 mol), CO2 (20-35 mol), and CO 

(0.5-1.0 mol). Cyanuric fda was al80 present srnong the nonvolatlle products. In e 

compxxble experiment containing NaCAAc (100 mol), product SadlylpiS gave X2 (48 amml), CO2 

(17.5 ml), CO (2.4 mol), and a nitrate salt. which wa8 not further ctiacterized. 
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We eqmcted~to follcwthe r-e deccarporitlon rcheme of ecae cycUc4-CerboZlylrm 

carplpormdr, 
8,u 

tc yield XQ, CO, and Rmo, in emmolar aumante. The blghyielde ofC02 

strongly mgge&thstsbydrolyeir reactioni occurring. Slnce.water endacids are 

uudoUbtedlY rasCtlVe w-prodiZct8 m the 404 aridation, tble result iir not surprising. In 

the pesence 0fIiaG4c, bothneutralUationofrci~ endion%~atlcmof~to~clrnoc'%r. MD8t 

of the resulting processen are not fully underrtood. It hae not been porrible tc generate 2 

bythcopddstionoiurszdLe~~introducingsdditi~~sctaats. Rowever,lnworkncwin 

progrerr, evidence ha6 been found support5ng a rbuple decampoeltion of 2 to W2, CO, and HE0 

under condItiona notinvolwitagtheuee ofoxidizingsgents. !Thie will be the abject of a 

future rep0rt. 
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