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nMezSi(OCMe&OOMe)2 + nHOOC( CH2)2COOH+ 
(Me&iO),, + 2nMezC(OH)COOMe + nCO(CHz)2C0. 

after crystallization from benzene or toluene]. The n-hexane 
solution was concentrated, filtered from a little more 8uc- 
cinic anhydride, and then the remaining solvent was dis- 
tilled. The limpid oil that remained (12.6 g., 85% of the 
theoretical amount) was identified as an immire mixture of 

ioJ 

* ,  

needles that sublime readily above lOO", m.p. lis0 (uncorr.) SCHENECTADY, N. Y. 
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Eleven new imidazo [4,5-d]pyridazines were prepared. These include the 4,7-disubstituted compounds: dichloro , mono- 
chloromonohydroxy-, diamino-, dimercapto-, and various substituted mercaptans. The adenine analog, 4aminoimidazo [4,5- 
dlpyridazine has been prepared. In  addition, methyl 4(5)-imidazolecarboxyiate-5 (4)-phenylhydrazide and imidazole-4,s 
dicarboxylic acid bismethplhydrazide were prepared. Attempts to  prepare 4,5-diamino-3-pyridazone resulted in mixtures of 
5-amino-khloro-3-pyridazone and 4-amino-5-chloro-3-pyridazone. 

The antitumor activity of 8-azaguanine (5- 
amino-7-hydroxy-v-triazolo [dlpyrimidine), A3, en- 
couraged the present authors to  prepare the imidazo- 
[4,5-d]pyridazine ring system, B, in which the two ni- 
trogen ahoms are adjacent in the six-membered ring 
with the five-membered imidazole ring remaining 
the same as in the parent purine ring, C. The work 
of Robins et aL4 has resulted in additional active 
compounds. 

A H 
1 

H c 
B 

After 4,7dihydroxyimidazo [4,5-d]pyridazine, IV, 
was prepared, the work of Baker,6 Jones,6 Gardner, 
et CLZ.,~ ceme to our attention. Compound IV is the 
only imidazo [4,5-d]pyridazine reported here that 
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has been previously described. 4,7-Dichloroimidaxo- 
[4,5-d]pyridazine, V, was obtained only in low yield 
by treatment of IV with phosphorus oxychloride in 
dimethylaniline. Attempts to  prepare compound V 
under a variety of other chlorinating conditions 
mere unsuccessful. Very small amounts of 4(7)- 
chloro-7(4)-hydroxyimidazo [4,5-d]pg-ridazine, Va, 
were sometimes obtained. 

In  view of the difficulties in obtaining V it ap- 
peared desirable to obtain 4,7-dinmiiioimidazo [4,5- 
dlpyridazine from the 4,f-bismethylmercaptoim- 
idazo [4,5-d]pyridazine. Compound VI1 was ob- 
tained from 4,7-dimercaptoimidazo [4,5-d]pyrida- 
zine, VI, by methylation in alkali. Compound VI 
was obtained from compound IV by thiation u-ith 
phosphorus pentasulfide in dry pyridine in good 
yield. When compound VI was treated with one 
mole of methyl iodide in alkaline solution 4(7)- 
methylmercapto - 7(4) - mercaptoimidazo [4,5 - dlpy- 
ridazine, IX, was obtained in good yield. Compound 
IX when dethiated with Raney nickel gave 4- 
inethylmercaptoimidazo [4,5-d]pyridazine, X. Com- 
pound X was converted to the adenine analog, 4- 
aminoimidazo [4,5-d]pyridazine, XXTV, n ith etha- 
nolic ammonia in a bomb at ZOO". 4(7)-Ethylmer- 
capto-7 (4)-mercaptoimidazo [4,5-d]pyridazine, XI, 
was obtained from VI by treatment with equal mo- 
lar proportions of ethyl iodide in alkaline solution. 
However, when VI was treated with excess ethyl 
iodide in limited alkaline solution 4,7-bisethylmer- 
capto-l-ethylimidazo [4,5-d]pyridazine hydrogen io- 
dide, XII, was obtained. Compound XI1 upon 
treatment with sodium hydroxide solution pro- 
duced the free base, XIII. 
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Attempts to prepare 5-methyl-7-hydroxyidazo- 
[4,5-d]-4-pyridazone, XVII, from the imidazole-4,5- 
dicarboxylic acid bismethylhydrazide, XV, by re- 
fluxing with 10% hydrochloric acid mere unsuccess- 
ful. Instead the hydrazide was cleaved into the imid- 
azole-4,5-dicarboxylic acid, I. When dimethyl 
imidazole-4,5-dicarboxylate, 11, was treated with 
phenylhydrazine, methyl 4(5)-imidazolecarbox- 
ylate-5(4)-phenylhydrazide, XVI, was obtained. 
This compound when heated with 10% hydrochloric 
acid mas cleaved to I, instead of cyclization to 
XVIII. 

0 

0 8 

produced a mixture of two isomeric compounds, 
XXII and XXIII. An unequivocal assignment of 
structure has not been made. However the difficult'y 
of replacing a chlorine atom on the pyridazine ring 
is indicated by Kuraishi. l1 

c1 OH 

N H ~ + ~  pressure P0Cl3 in t 

I I1 H XVI I 
H I  

Attempts to  prepare the 4,5-bishydroxymethyl- 
imidazole from the diester, 11, by lithium alumi- 
num hydride reduction in boiling diglymes pro- 
duced 4,5-dimethylimidazole, XIV. Micovic and 

{ICH3 CH3 
I H XIV 

Mihailovicg cited several instances of an ester group 
being reduced to  a methyl group under forcing 
conditions. 

In  order to  prepare monosubstituted imidazo [4,5- 
dlpyridazines, it appeared advisable to close the 
five-membered ring last. This necessitated the prep- 
aration of appropriately substituted pyridazines. 
It was thought 4,5-diamino-3-pyridazone, XIX, 
could be readily cyclized to 4-hydroxyimidazo [4,5- 
dlpyridazine, XX. 4,5-Dichloro-3-pyridazone was 

XIX xx 
prepared by the method of Mowry.1O Compound 
XXI upon treatment with a large excess of ammo- 
nia in absolute ethanol a t  temperatures of 185-260" 

(8) H. Brown and B. C. Subba Rao, J .  Am. Chem. floc., 78, 
2582 (1956). 

(9) V. M. Micovic and M. L. Mihailovic, Lithium Alumi- 
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Science, Monographs Vol. 237, Izdavacko Preduzece, 
Beograd, 1955, p. 37. 

(10) D. T. Mowry, J .  Am. Chem. Soc., 75, 1909 (1953). 
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Reaction Scheme I: Imidazo [4,5-d]pyridaeines 
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b H - Q F  N\ 

XXIII 
Reaction Scheme 11: Pyridazines 

EXPERIMENTAL 

Carbon and hydrogen analyses are by Weiler and Strauss, 
Oxford, or Department of Chemistry, New Mexico High- 
lands University. Nitrogen analyses are by Weiler and 
Strauss and this laboratory. All melting points were deter- 
mined in a copper melting point block and are uncorrected. 

Imidazo~-4,6-diearboxylic acid (I) .I2 This compound was 

(11) T. Kuraishi, Phum. Bull., 4, 497 (1956). 
(12) This compound was later purchased from Eastman 

Organic Chemical, compousd number 5988. 
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TrlBLE I 
ULTRAVIOLET ABSORPTION SPECTRA OF IMIDAZO [4,5d] PYRIDAZINES AND RELATED COMPOUNDS 

0.1N HCl Distilled Water N NaOH Absolute Ethanol 
Compound No. Xmax t X  10-3 Amax sXlO-* Xm.x 6x10-a Amax x 10-3 

I11 266 0 80 
Is' 
JT 
VI 
1-11 
1'111 (nnhyd.) 
IS 
x 
XI 
XI1 
XI11 
XV 
XT'I 
XXI 290-2 3.74 
XXII (m.p. 350- 

4') 
XXIII (mp. 292- 

4 O )  
X S K  

274 5.28 
262 3.08 
260 6.04 
256 17.10 

282-6 7.90 

288-90 3.50 303-06 4.85 

284-6 6.10 280 4.53 

286-92 11.20 290 2.85 

266 8.31 

250-2 

246,282-4 
226,234-6 
250, 270, 326-32 
242, 280 
252,272,330 

226, 253, 270, 304 
272,294-308,252-6 

260 

6.9 

12.20,9.90 
22.10, 22.26 
12.25, 12.20, 10.80 
12.30, 7.25 
10.60, 11.50, 12.10 
9.80, 5.37, 7.87 
16.50, 17.30, 20.65, 9.58 

4.33 

made according to  the procedure of Snyder, Handrick, and 
Brooks.13 The melting point was 278-280'. 

Anal. Calcd. for C5HpN204: C, 38.40; H, 2.56. Found: C, 
38.60; H, 2.86. 

Dimethiil imidazole-1.5-dicarboxulate (11) . I 4  This com- 
oound wis prepared according to procedure b of Baxter 
ind  Spring.15 Further purification from hot water gave 
colorless crystals, melting at 207". 

Anal. Calcd. for C,HsN204: C, 45.56; H, 4.37. Found: C, 
45.76; H, 4.46. 

Imzdazole-&5-dzcarboxylic acid bishydrazide (111). Di- 
methyl imidazole-4,5-dicarboxylate, 11, (14.8 g., 0.08 mole) 
was dissolved in 250 ml. of methanol on a steam bath. 
To this solution was added 15 g. (0.468 mole) of hydrazine. 
After refluxing on the steam bath for 0.5 hr., a white solid 
yas obtained n-hich upon cooling yielded 14.5 g. (99%) of 
product, ni. p. >400". The crude product was recrystallized 
from hot water, giving white crystals, m. p. >400°. 

Anal. Calcd. for CjHgN602: C, 32.61; H, 4.65; N, 45.64. 
Found: C, 32.30; H, 4.31; N, 45.80. 

Q,Y-Dihydroxyimidazo [4,&d]pyridazine (IV). This com- 
pound -'a8 prepared in a manner similar to  that  described 
by Jones6 method B. A crude yield of 91% was obtained 
with a meting point greater than 400'. The crude product 
was purified by dissolving it in 10% sodium hydroxide 
and precipitating it with glacial acetic acid. The resulting 
ahite solid melted above 400". 

Anal. C-tlcd. for C5H4X402: C, 39.48; H, 2.56; N, 36.84. 
Found: C, 30.45; H, 2.99; N, 37.20. 
4,Y-Dich'oroimadazo [4,6-d]pyridazine (V). Two grams 

(0.0133 mole) of dried, finely ground 4,7-dihydrouyimidazo- 
[4,5-d]pyridazine was suspended in 75 ml. of freshly dis- 
tilled S,-~'-dimethplaniline. To this suspension was added 
125 ml. of phosphorus oxychloride and the mixture was re- 
fluxed for 2.5 hr. The excess phosphorus oxychloride was 
distilled of; under reduced pressure. The black residue was 
poured cautiously on ice and the aqueous solution was made 
basic to litmus with 50% sodium hydroxide and allowed 
to cool. The N,N-dimethylaniline was removed by a siphon. 
A feathery phosphate salt appeared which was removed by 

(13) H. R. Snyder, R. G. Handrick, and L. A. Brooks, 
Org. Synthfjses, COIL Vol. 111, 471 (1955). 

(14) This compound was later supplied through the 
courtesy of Dr. Howard W. Bond, National Cancer Insti- 
tute, Bethesda 14, Md. 

(15) R. A. Baxter and F. S. Spring, J. Chem. Soc., 232 
(1945). 

filtration. The aqueous filtrate was then acidified to  p H  1 
with concentrated hydrochloric acid and continuously ex- 
tracted for 48 hr. with ether, yielding 0.41 g. (17%) of prod- 
uct, m.p. 215-220". The product was recrystallized twice 
from absolute ethanol, producing white crystals, m.p. 

Anal .  Calcd. for CsH2N4C12: C, 31.77; H, 1.07; N, 29.64. 
Found: C, 31.74; H, 1.24; N, 29.48. 

A side product Va was obtained in very small yield which 
was only slightly soluble in absolute ethanol and proved to 
be 4( 7)-chloro-7(4)-hydroxyimidazo [4,5-d]pyridazine, Va, 
which decomposed 358-360' in a sealed tube under nitrogen. 

Anal .  Calcd. for C5H3N4C10: C, 35.50; H, 1.80. Found: 
C, 36.00; H, 1.98. 
4,7-;Dimercaptoimidazo[4,6-d]pyridiazine (VI). 4,'i-Dihy- 

droxyimidazo [4,5-d]pyridazinej IV, (10.0 g., 0.0656 mole) 
was mixed with 1000 ml. of freshly dried pyridine. To this 
suspension was added 90 g. of phosphorus pentasulfide and 
refluxed for 10 hr. The pyridine was removed under reduced 
pressure. To the residue was added slowly in a hood, 2 1. of 
crushed ice with continuous shaking. The mixture was 
then heated on a steam bath for 8 hr. The solution was 
filtered while hot. To the cooled filtrate r a s  added concen- 
trated hydrochloric acid until a tan precipitate was formed, 
yield 9.62 g. (79%) of product m.p. 307-311'. The crude 
product was further purified by dissolving it.in 10% sodium 
hydroxide and precipitating with glacial acetic acid, m.p. 

Anal .  Calcd. for C6H4N4S2: C, 32.60; H, 2.19; X, 30.41. 
Found: C, 32.70; H, 2.32; S, 30.35. 
4,'?'-Bismethylmercaptoimidazo [&L2]pyridazine (VII). 4,7- 

Dimercaptoimidazo [4,5-d] pyridazine, VI, (10.0 g., 0.0544 
mole) was dissolved in 100 ml. of 1.25N potassium hydroxide 
solution. To this solution was added 24.9 g. (0.175 mole) of 
methyl iodide and it was refluxed on a steam bath for 1 
hr. Vpon filtration 8.38 g. (73y0) of the product, 1n.p. 195- 
200" was obtained. The crude product was recrystallized 
from absolute ethanol, yielding a white solid, m.p. 243- 
245". 

Anal. Calcd. for CiH8'PL14SZ: C, 39.60; H, 3.79; N, 26.39. 
Found: C, 39.87; H, 3.63; N, 26.96. 

4,7-l)iaminoimidazo [4,&d]pyridazine (VIII). 4,7-Bismeth- 
ylmercaptoimidaxo [4,5-d]pyridazine, VII, (2.15 g., 0.01 
mole) was placed in a 500 ml. stainless steel bomb with 
250 ml. of a saturated solution of ammonia in absolute 
ethanol. The ammoniacal ethanolic solution contained ap- 
proximately 18 g. of ammonia. The bomb was heated a t  

240.5-241.5'. 

309-311. O 
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195-205" for 26 hr. The solution was removed from the 
bomb, heated on a steam bath and filtered while hot. The 
filtered solution was evaporated on a steam bath to dry- 
ness. The reaction yielded 0.75 g. (44%) of product, m.p. 
265-2170". On a Kofler micro hot stage, water was given of f  
a t  approximately 200". The crude product was recrystallized 
twice from ethanol, m.p. 314-316'. This proved to  be the 
hydrate. 

Anal. Calcd. for CsHSN60: C, 35.71; H, 4.80. Found: 
C, 36.35; H, 4.93. 

Upon recrystallization of the crude product from absolute 
ethanol the anhydrous compound, in the form of mhite 
crystals, was obtained, m.p. 340-342'. 

Anal. Calcd. for C ~ H B N ~ :  S, 55.98. Found: N, 55.82. 
4 (7)-Meth ylmercapto-7(4)-mercaptoimidazo [4,5-d]p yrida- 

zme (IX). ,&,7-I)imercaptoimidazo [4,5-d]pyridazine, VI, (3 
g., 0.0163 mole) was dissolved in 36 ml. of N potassium hy- 
droxide. To this solution was added 2.4 g. (0.0169 mole) of 
methyl iodide and the solution was shaken until the methyl 
iodide layer disappeared. To the cooled solution glacial 
acetic acid was added until a precipitate appeared. The 
crude yield was 2.15 g. (67%), m.p. 300-308'. The crude 
product was recrystallized from absolute ethanol giving 
a light brown solid, m.p. 331-333'. 

Anal. Calcd. for CsH8N4S2: C, 36.34; H, 3.05: N, 28.26. 
Found: C, 36.49; H, 3.60; N, 28.47. 

4-Methylmereaptoimidazo [4,6-d]pyridazine (X). 4(7)-Meth- 
ylmercapto-7 (4)-mercaptoimidazo [4,5-d]pyridaziiie, IX, (2.5 
g., 0.0126 mole) was added to 150 ml. of absolute ethanol. 
To this mixture was added approximately 3 g. of Raney 
nickel and the mixture was refluxed for 5.5 hr. The Raney 
nickel was removed through the use of a Buchner funnel 
and washed rapidly with 500 ml. of hot ethanol. Upon evap- 
oration of the ethanol 0.86 g. (41 70) of crude product was 
obtained. The crude product was recrystallized twice from 
absolute ethanol, consisting of a light tan solid, m.p. 230- 
232'. 

Anal. Calcd. for C&N4S: C, 43.36; H, 3.63; N, 33.70. 
Found: C, 43.22; H, 3.72; N, 33.71. 
~(7)-Ethylmercapto-7(4)-mercap~ozmidazo [4,6-d]p yridazine 

(XI). 4,7-Dimercaptoimidazo [4,5-d]pyridazine, VI, (4.3 g., 
0.0234 mole) was dissolved in 30 ml. of N potassium hy- 
droxide. To this solution was added 4.38 g. (0.028 mole) of 
ethyl iodide. The same procedure was followed as in the prep- 
aration of compound IX. The yield was 2.6 g. (5393, m.p. 
269-274'. The crude product which upon recrystallization 
from absolute ethanol gave a light tan solid which melted 
a t  279-282'. 

Anal. Calcd. for C7H8N4S2: C, 39.66; H, 3.80; N, 26.39. 
Found: C, 40.29; H, 4.32; N, 26.47. 

Q,7-Biseth~lmercapto-l-eth?/lzmidazo[4,5-d]pyridazine hy- 
drogen iodide (XI). 4,7-Dimercaptoimidazo [4,5-d]pyrida- 
zine, VI, (9 g., 0.049 mole) was dissolved in 75 ml. of 0.85 N 
potassium hydroxide (0.0637 mole). To this solution was 
added 21.2 g. (0.149 mole) of ethyl iodide and it was refluxed 
on a steam bath for 4.5 hr. The solid m-as filtered, resulting 
in 8.1 g. (42%) of product, m.p. 245-248'. The crude product 
was recrystallized twice from absolute ethanol, m.p. 256- 
259'. The light Ian crystals gave a positive ionic halogen 
test. 

Anal. Calcd. for C11HljN4S,I: C, 33.34, IS, 4.32, S, 14.14. 
Found: C, 33.86, H, 4.41; S, 13.90. 

/t,7-Bisethylnzercapto-l -ethylimidazo [4,5-d ] p  yrzdarzne 
(XIII). A portion of the 4,7-bisethylmercapto-l-ethylimid- 
azo [4,bd]pyridazine hydrogen iodide, XII, was dissolved 
in water. To this solution was added, dropwise, 10% sodium 
hydroxide until a white precipitate appeared. Upon filtra- 
tion and drying, the solid melted a t  121-123". Aftcr recrvs- 
tallization from absolute ethanol and sublimation a t  100" 
(0.15 mm.) it melted a t  122-124'. 

Anal. Calcd. for CllHI6N4S2: C, 49.22; H, 6.01 S, 20.88. 
Found:C,49.01;H, 6.01;N,21.15. 

4,6-Dimethylimzdnzole (XIV). Dimethyl imidazole-4,5- 
dicarboxylate, IIJ ( 3  g., 0 0163 mole) n-as placed i:i 2 Swhlet 

thimble. Lithium aluminum hydride (11.4 g.) was dis- 
solved in approximately 250 ml. of diglyme (diethylene 
glycol dimethyl ether). The lithium aluminum hydride 
slurry v;as refluxed in a Soxhlet extractor with the ester for 
96 hr. Wet ether was added to destroy the excess lithium 
aluminum hydride. The ethereal solution was extracted 
with two 300-ml. portions of water. On standing an inorganic 
solid formed in the aqueous solution which was removed. 
The aqueous solution was then extracted ni th  ether in a 
liquid-liquid extractor for one week. The ethereal solution 
was dried and the ether evaporated to yield 0.45 g. (29y0) of 
a brown residue, m.p. 95-112'. The crude product was sub- 
limed tuice a t  room temperature and 0.5 mm. Hg to give 
white needles, m.p. 118.5-119.5'. This has been previously 
reported.IB 

Anal. Calcd. for C5H8Xz: C, 62.47; H, 839;  X, 29.15. 
Found: C, 62.00; H, 8.29; S, 29.60. 
Imidazole-4,6-dicarboxylzc acid btsinethylhydrazide (XV). 

To a solution of dimethyl imidazole-4,5-dicarboxylate, 11, 
(14.8 g., 0.08 mole) in 250 ml. of methanol was added 20.7 
g. (0.468 mole) of methylhydrazine and the solution refluxed 
on a steam bath for 3 hr. The reaction mixture was allowed 
to stand in an ice box for three days. A white granular pre- 
cipitate was removed, amounting to 8.25 g. (487,), m.p. 
187-192'. White needles were obtained upon recrystalliz- 
ation from water, m.p. 210-212'. 

Anal. Calcd. for C7H&eO2: C, 39.60; H,  5.60; N, 39.61. 
Found: C, 39.54; H, 5.68; N, 39.54. 

Compound XV (7 g., 0.033 mole) was refluxed with 100 
ml. of 10% hydrochloric acid for 3.5 hr. This product proved 
to  be imidazole-4,5-dicarboxylic acid by analysis and mixed 
melting point. 

Methyl 4(6)-imiclazolecarboxylateS(4)-phenylhydrazzde 
(XVI). Dimethyl imidazole-4,5-dicarboxylate, 11, (3.68 g., 
0.02 mole) was dissolved in 90 ml. of methanol and t o  this 
solution was added 12 g. (0.112 mole) of phenylhydrazine. 
The solution was refluxed on a steam bath for 0.5 hr., and 
a tan solid was removed, yield 1.95 g. (3770)~ m.p. 244-246'. 
The crude product gave white crystals after rerrystallization 
three times from large amounts of methanol, m.p. 254- 
255". 

Anal. Calcd. for C12H12N403: C, 54.90; H, 4.57; S, 21.53. 
Found: C, 54.50; H, 4.76; N, 21.74. 

Compound XVI (1.0 g., 0.0038 mole) was refluxed with 
15 ml. of 10% hydrochloric acid for 2 hr. This product 
proved t o  be imidazole-4,5-dicarbosylic acid hy analysis and 
mixed melting point. 
4,5-Dzchloro-3-pyridazone (XXI). This product was pre- 

pared by the method of Mom~y,'C giving a melting point 
range of 202-203'. 
4 or 6-AmznoS or 4-chloro-9-pyridazone (XXII). 4,5-Di- 

chloro-3-pyridazone, XXI (30 g., 0.183 mole), was placed 
in a large stainless steel bomb. To this was added 400 ml. 
of liquid ammonia and 1200 ml. of absolute ethanol. The 
homb WRS rocked and heated to 185' for 60 hr. The residue 
was removed and the solution was evaporated to dryness. 
The yield was 15.7 g. which contained a large portion of am- 
monium chloride. The crude product gave white crystals 
after recrystallization three times from absolute ethanol, 
m.p. 350-354'. 

Anal. Calcd. for C4H4X30C1: C, 33.00; H, 2.77; X, 28.87; 
C1, 24.36. Found: C, 33.38; H, 3.06; S, 29.00; C1, 24.53. 
4 or 5-.imtno-6 or 4-chloro-3-pyrzdazone (XXIII). 4,5-Di- 

chloro-3-pyridazone, XXI (49 g., 0.29 mole), was placed in 
a large stainless steel bomb. To this was addcd 400 ml. of 
liquid ammonia and 1200 nil. of absolute ethanol. The bomb 
was rocked for 84 hr. a t  260". The residue mas removed and 
the solution vas  evaporated to dryness. The yield was 18.8 
g. which contained a large portion of ammonium chloride. 
The solid was extracted in a Soxhlet extractor with dry 
chloroform for three weeks. Upon evaporation of the chloro- 

(16) R. G. Fargher and F. L. Pyman, J .  Chem. SOC., 115, 
232 (1919). 
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form 1.8 g. of solid was obtained, m.p. 260-265". White Kofler micro hot stage, water was given off at approximately 
crystals were obtained upon recrystallization from absolute 215'. The crude product was recrystallized twice from 
ethanol, m.p. 292-294". ethanol. A tan solid was obtained with a decomposition point 

Anal. Calcd. for C4H4N80Cl: C, 33.00; H, 2.77; N, 28.87. of approximately 315'. 
Found: C, 33.55; H, 3.21; N, 28.25. Anal. Calcd. for C6H7NiO: N, 45.73. Found: N, 45.53. 

4-Aminmmidazo [4,6-dlpyriduzine (XXIV). CMethyl- Infrared spectra were determined on the following com- 
mercaptoimidazo[4,5-dJpyrida~ine, x (1.3 g., 0.008 mole), pounds: V, VI, VII, VI11 (anhydrous), I-Y, X, XI, XII, 
was placed in a 500 ml. stainless steel bomb with 150 ml. of XIII, Xv,  XVI, and XXIV. 
ethanol containing approximately 9 g. of ammonia. The dame 
procedure was followed as in the preparation of compound 
VIII. The yield was 1.0 g. (87%) of crude product. On a ALBUQUERQUE, N. M. 
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A new synthesis of 1,2: 5,6-dibensopentalene is described. 

In  1952 Blood and Linstead3 described a syn- 
thesis of the hydrocarbon 1,2 : 5,6-dibenzopentalene- 
(I). This red compound is the simplest relative of 
pentalene which has been prepared. Bicyclo- 
[3.3.0]octa-1,4-diene-3,6-dione, which might be 
considered to be the ketonic form of a pentalenediol, 
has been prepared* but could not be induced to  
enolize. The present work describes a new synthesis 
of I and some of its reactions. 

The key intermediate in the present sequence was 
9,12diphensuccinadione(II) which was prepared in 
50-70% yield by cyclization of meso-diphenylsuc- 
cinic acid with hot, concentrated sulfuric acid. 
Treatment of I1 with formamide and formic acid 

8 R 
NH-C-H @g-J+w \ / 

111 H-C-NH I1 0 
/ I ' d  

IV N H 2  

I VI I 
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yielded the bisformyl derivative (111) in 69% yield. 
Acid hydrolysis of this amide gave the base, 9,12- 
diaminodiphensuccindane(1V) which was character- 
ized as the dipicrate. This diamine was readily 
methylated with formic acid and formaldehyde to  
give the ditertiary amine(V). V was extremely 
hydroscopic and formed a dipicrate which was ob- 
tained as a dihydrate. The water of crystallization 
was removed by prolonged heating under reduced 
pressure. The ditertiary amine(V) was also ob- 
tained directly from I11 by treatment with a solu- 
tion of formic acid in formalin. Treatment of V with 
methyl iodide yielded the methiodide(V1). 

When an aqueous solution of VI was basified a t  
room temperature, two molecular equivalents of 
trimethylamine were eliminated giving the blood 
red dibenzopentalene(1) in 30% yield. The usual 
procedure for the Hofmann elimination reaction in- 
volving treatment of the methiodide with silver 
oxide followed by thermal decomposition of the 
quaternary hydroxide proved to  be rather ineffec- 
tive in this case as the product tended to  coat the 
insoluble oxide and prevent further reaction. 

The identity of I was established by mixture 
melting point, comparison of infrared and ultra- 
violet spectra, and comparison of x-ray diffraction 
patterns of this substance with an authentic sample 
prepared according to  the method of Blood and 
Linstead.' Reduction of I with zinc and acetic acid 
gave 10-diphensuccindene(VI1) in 77y0 yield. 
The mixture melting point and infrared spectrum 
of VI1 were identical with that of an authentic 
  ample.^ 

Dibenzopentalene polymerized fairly readily. 
When I was heated at  the reflux temperature with 
glacial acetic acid, an amorphous yellow product 
was obtained which was insoluble in toluene, ben- 
zene, chloroform, ether, or alcohol. A similar prod- 

(5) S. Wawzonek, J .  Am. Chem. Soc., 62 ,  745 (1940). 
- 


