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LUBOMIRA M. CABELKOVA-TAGUCHI and JOHN WARKENTIN. Can. J. Cheni. 56,2194 (1978). 
Treatment of 2-propylideneimino guanidiniuni acetate with lead tetraacetate, in methylene 

chloride containing solid sodium carbonate, afforded the previously unknown 3,3-dimethyl-5- 
imino-A'-1,2,4-triazoline. Similarly, N,N'-diphenyl-N"-(2-propylideneimino)guanidinim ace- 
tate afforded Z-4-phenyl-5-phenylimino-A'-l,2,4-triazoline as the major oxidation product 
and the corresponding E isomer as a minor product. Stereochemistry was established spectro- 
photonietrically and also by isomerizing the minor (E) isomer to the major (Z) isomer. 

LUBOMIRA M. CABELKOVA-TAGUCHI et JOHN WARKENTIN. Can. J. Chem. 56,2194 (1978). 
La rCaction de I'acetate de propylideneimino-2-guanidinium avec le tCtraacCtate de plomb 

dans le chlorure de mCthylene contenant du carbonate de sodium solide conduit a la dimethyl- 
3,3 imino-5 A' triazoline-1,2,4 qui Ctait inconnue. De la m&me maniere, I'acCtate du N,N'- 
diphenyl N"-(propylideneiniino-2) guanidinium conduit a la phCnyl-4 phCnylimino-5 A' 
triazoline-1,2,4(2) comme produit d'oxydation majeur alors que I'isomkre E correspondant 
est le produit mineur. On a Ctabli la stCrCochimie d'une f a ~ o n  spectrophotomitrique et aussi 
par isomirisation de I'isomkre (E) en isomere majeur (2) .  

[Traduit par le journal] 

Oxidation of ketone semicarbazones (la), either 
with lead tetraacetate (LTA) (1) or by air in the 
presence of neutral alumina (2), leads to cyclization 
products 2 and 3, respectively. Analogous oxidation 

N K N - R 3  
~ < R I  

R2 
4 

a R, = R2 = CH,,R, = H 
b R, = R2 = CH,, R, = C,H5 
c E isomer of 4b 

of carbohydrazones (lb) yields 2 (R, = -N= 
CR,R2) (3) which are of some interest as precursors 
of diazetidinium hydroxide inner salts (4, 5). As part 
of a continuing study of the chemistry of cyclic azo 
systems (5-9), we investigated the oxidation of 
alkylideneimino guanidines (guanyl hydrazones) (lc) 
to iminotriazolines 4, which were unknown. Other 
A'- 1,2,4-triazoline systems were scarce too' although 
there were many examples of 1,2,4-triazoles in the 

'The only exaniples that we were able to find were 1,2,4- 
triazolinones (3) (2). 

literature. Moreover, we were interested in the 
stereochemistry of cyclization of l c  to 4 because of 
our earlier finding that l a  is oxidized selectively t o  
the Z isomer of 2 (10). 

Results and Discussion 
Oxidation of 2-propylideneimino guanidine2 (lc,  

R ,  = R2 = CH,, R, = H) with LTA in CH2C12 
gave 5-i1nino-3,3-dimethyl-A~-1,2,4-triazoli1~e (40) in 
28% yield. Oxidation with bromine in aceticacid gave 
the same product in 17% yield. In either case there 
were nunlerous by-products which were not identi- 
fied. The gross structure of 4a was established from 
analytical and spectral data; the strong ir band a t  
1680 cm- I, characteristic of the exocyclic C=N 
function (1 l), was taken as evidence for the imine 
structure rather than the tautomeric a~nine structure. 
Attempts to detect and to separate both E and Z 
isomers of 4a were unsuccessful. Iminotriazoline 4a 
is readily decomposed by dilute acid or by water t o  
yield acetone. We were unable to find 33 (R, = R2 = 
CH,, R, = H) or the amino tautomer of 4a4 among 
the products. 

Oxidation of N,N1-diphenyl-N"-(2-propylidene- 

2We assume that it is the freeguanidine, not the guanidinium 
ion, which is oxidized. 

3 0 ~ r  experience with 3 (R, = R2 = CH3, R3 = C,H,), 
suggests that 3 (R, = R 2  = CH,, R, = H) would have 
survived the procedure. 

"The formation of this tautomer as a n  intermediate is not 
precluded, of course, for it may undergo rapid subsequent 
reactions. 
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imino)guanidine(lc, R ,  = R, = CH,, R, = C,H,) 
with LTA in CH,Cl, afforded 4b (40%) and its 
E isomer (1%). These isomers have indistinguishable 
'Hmr and 13Cmr spectra and both have ir bands at  
1680 (C=N) and 1590 (N=N) cm- '. Assignment of 
stereochemistry was based on their uv spectra and 
on the result of an isomerization experiment. 

The uv spectra, I.,,,, (95% ethanol) 410 and 395 
nm, for the inajor and minor isomers, respectively, 
indicate that the latter is less conjugated than the 
former. Nonbonded interactions between proximate 
phenyl groups of the E isomer, forcing them out of 
the plane of the triazoline ring, is the only obvious 
conjugation-inhibiting feature. The minor isomer was 
therefore assigned the E geometry and the major 
isomer the Z geometry (4b, as drawn). 

Partial inhibition of resonance because of steric 
hindrance between phenyl groups of the E isomer 
should mean that its ground state energy is higher 
than that of the Z isomer. Treatment of the minor 
isomer with aniline-anilinium buffer converted it 

I 

(50% yield) to the major isomer, under conditions 
which left a trace of the ~n inor  isomer. Thus, the 

' minor isomer is less stable, thermodynamically, than 
the major isomer and the assignment based on  uv 1 data is supported. 

I Experimental 
1 3,3-Dirr1ethyl-5-i,r1i11o-A'-I,2,4-triozolir1e 
1 LTA Metl~od 
I 2-Propylideneimino guanidiniunl acetate, m p  221-222°C 
I (lit. (12) m p  222'C) was prepared in 78% yield from amino- 
I guanidine bicarbonate (12). T o  the acetate (1.7 g, 0.01 mol) in 
1 75 ml of ice-cold dichloromethane was added anhydrous 
I sodium carbonate (2.1 g, 0.025 mol) and the mixture was 
! stirred under nitrogen for 3 h. Lead tetraacetate (2.2 g, 5 mmol, 

washed with petroleum ether) was added and the resulting 

. . . . .  
yellow slurry was stirred for 10 min before a cold solution of 

. . :. ' '  ' " . '  ' . . . . .  . . . . . .  sodium bicarbonate (5.0 g in 20 1111 of water) was added. The 
. . . . . . . . . brown slush which formed was stirred for I5 mi11 and then 

filtered through Celite. The organic layer was separated and 
. . 

washed three times with ice water before it was dried over 
magnesium sulfate. Evaporation of dichloromethane at ca. 
10°C in a rotary evaporator left a crude solid from which 4a 
(0.25 g, 28%) was obtained by sublimation a t  room tempera- 
ture and lo-'  Torr:  m p  70°C (d); ir 3550, 3490 (NH), 1680 
(C=N) cnl- ';  'Hmr 6 :  1.5, s ;  uv, A,,, (95% ethanol): 285 
(2.375). Anol. calcd. for CJHBN4: C 42.86, H 7.16, N 50.00; 
found : C 42.80, H 7.09, N 50.11. 

Br2 Metlrod 
2-Propylidenei~nino guanidiniun~ acetate (I .7 g, 0.01 mol) in 

50 ml of anhydrous nlethanol was stirred with anhydrous 
sodium carbonate (2.1 g, 0.025 mol) for 1 h a t  ice bath tem- 
perature. Bromine (0.60 g, 7.5 mmol) was added dropwise and 
the yellow solution was stirred for  15 niin after addition of Br2 
was complete. Filtration and evaporation of the solvent left a 
solid which was dissolved in water (25 ml). Extraction with 
ether (25 ml), washing with water, drying, removal of the 
ether, and sublimation of the solid residue a s  described 
above gave 4n (0.15 g) in 17% yield. 

~ , ~ - D ~ I I I ~ ~ ~ I ~ ~ - ~ - ~ ~ I ~ I I ~ ~ - ~ - ~ I I ~ I I ~ ~ I ~ I I I ~ I I O - A  -1,2,4-frinzoli~res 
(46 nrrd tile E Isor~rer') 

Acetone-4-phenylthiosemicarbazone (5) (13) was methyl- 
ated by a procedure modelled after Kirsten and Smith's 
methylation of thioureas (14). T o  an  ice-cold solution of 5 
(21 g, 0.1 mol) in 200 ml of  absolute ethanol was  added methyl 
iodide (15 g, 0.1 mol) a n d  the resulting solution was stirred 
for 3 h a t  ice temperature and subsequently for 12 h at room 
temperature. During this time, a white suspended solid 
dissolved leaving a clear yellow solution. Most  of the ethanol 
was evaporated with a rotary evaporator a n d  the resulting 
viscous, yellow oil was chromatographed on  silica gel (80-200 
mesh) with 1:  1 petroleunl ether in CCI,. F r o m  the second 
fraction was obtained, after recrystallization from alcohol, 
N-phenyl-N'-(2-propylide1~einiino)-S-n~ethylisothiouroniun~ 
iodide (6) (16.5 g, 79%) a s  white crystals: m p  43-44°C; ' H m r  
6: 2.05 (s, 3H), 2.10 (s, 3H), 2.40 (s, 3H), 7.25 (s, broad, 5H), 
8.20 (s, broad, 1H). 

T h e  salt 6 (1 8 g, 0.05 mol)  was heated on a steam bath under 
an  air condenser with aniline (4.658, 0.05 mol, freshly 
distilled) in 50 ml of dry benzene. When the evolution of 
methanethiol was no longer detectable by o d o u r  (about 24 h), 
the benzene was removed with a rotary evaporator to leave 
N,Nf-diphenyl-N"-(2-propylidenean~ino)ganidinin iodide 
(7) a s  a syrup (87% yield). This product was used directly in 
the next step. 

The  procedure for oxidation of 7 with L T A  was analogous 
to that described above. Evaporation of dichloromethane in 
the work-LIP procedure left a dark brown oil which was stirred 
for 12 h with 50 ml of 1 : I petroleum ether in ether. The orange 
solvent layer was decanted and the extraction was repeated 
twice more. Evaporation of the combined extracts left a 
gummy orange residue which was chromatographed on silica 
gel (80-200 mesh) using petroleum ether (30-60°C) in ether 
(4: 1) a s  eluent. ~rystal l izat ion of the main orange fraction 
afforded 1.2 g (40z)  of 4 a  as orange crystals: mp 89.5-90°C 
(dec.); ' H m r  6 :  1.66 (s, 6H),  7.16 (s, broad, 5H),  7.3 (s, broad, 
5H); 13Cmr 6 :  156.11, 147.53, 135.79, 129.55, 128.44, 127.40, 
126.78, 123.73, 123.37, 102.60, 24.06; ir: 1680 (s, C=N), 1590 
( n ~ ,  N=N) cm-I ;  uv h,,,, (95% ethanol): 410 (3.38), 345 
(3.67), 235 (4.1 1) nm; ms:  264 (molecular ion). A~lnl. calcd. 
for CIGHlGN4:  C 72.73, H 6.10, N 21.19; found: C 72.97, 
H 6.45, N 20.97. 

A yellow to orange lead fraction from the  column gave 
yellow crystals of 4c (0.03 g, 1%): m p  93-94°C; ir 'Hnlr, and  
I3Cmr data identical t o  those listed above;  uv h,,,, (95% 
ethanol): 395 (3.88), 338 (3.93), 230 (4.69) nm;  nis: 264 
(nlolecular ion). Arrcrl. calcd. for C16H10N4: N 72.73, H 6.10, 
N 21.19; found: C 72.75, H 6.38, N 20.86. Mixture nip (4n 
and 46): 85-87°C. 

Isorr~erizntion of 4c  to 4b 
T o  freshly distilled aniline (10 ml) were added 3 drops of  

concentrated HCI and 4c  (0.08 g). The  solution was kept at 
ca. 45'C for 4 h, together with a control sample containing 
only aniline and HCI. T h e  uv spectrum of a portion of the 
first solution showed a new absorption band a t  410 nm which 
was no t  present in the uv  spectrum of the control sample. 
Vacuum distillation of the  aniline from the test solution and  
thin layer chron~atography of the residue showed that com- 
pounds with the R, values of 4 6  and 4c were present. Column 
chromatography on  silica gel afforded 46 (0.041 g, 50%): n ~ p  
89-90°C; spectra identical to those of 4a obtained by 
oxidation of 7. 
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