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and the residue extracted into chloroform. The extract 
was washed with dilute potassium iodide solution, then 
with water, and, after drying, it was concentyated to a 
sirupy residue. The residue was dissolved in 200 ml. 
of 9570 ethanol, treated with 20 ml. of concd. hydrochloric 
acid, and refluxed for 1.5 hr., whereupon methyl mercaptan 
evolved. After the reflux period, the solution was concen- 
trated slightly, causing precipitation of 2.6 g. (30%) of 
crude V. A sample for analysis, recrystallized from 
ethyl acetate, had a m.p. of 191-194". 

Anal. Calcd. for CzoHzaNaOo: C, 62.47; H, 4.16; N, 
7.55. Found: C, 62.02; H, 4.11; N, 7.53. 

6-Azauridine (VI).-A solution of 590 mg. (1.06 mmoles) 
of V in 200 ml. of methanol, saturated at 5' with ammonia, 
was held for 3 dags at  room temperature. After concentra- 
tion to dryness, the residual sirup was dissolved in water and 
the solution was washed with ether. The aqueous solution 
was concentrated to dryness and the residue dissolved in 
absolute ethanol and reconcentrated. This operation was 
repeated several times t o  assure removal of water. Re- 
crystallization of the residue from absolute ethanol afforded 
160 mg. (62%) of 6-azauridine (VI);  m.p. 157-159', u n d e  
pressed by biosynthetic material. The infrared spectrum 
was identical to that of authentic material as was the 
ultraviolet spectrum: X","," NaoA 257 mp ( e  6988). 

Anal. Calcd. for CsHiiNaOa: C, 39.19; H, 4.52; N, 17.14. 
Found: C, 39.79; H, 4.56; N, 17.34. 
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'L'hc only C-dinitrothiazolcs that have bccn 
rcportcd are 2,4-dinitro-5-acetamidothiazole,1 and 
2 - nitramino - 3,4,5 - trinitro - 2 - thiazolinc.2 
G a n a ~ a t h i , ~  however, has presciitcd data that 
place the structure of the former compound in 
considerable doubt. In  fact, his cvidence indi- 
cates that this compound is indeed thc mononitro- 
thiazole (5-acetamido-4-nitrothiazole). In  con- 
trast to the work of Prijs14 me have found that 2- 
nitrothiazole (I) can be nitrated in excellent yield 
using a complex of boron trifluoride and nitrogen 
t c t ro~ ide .~  It is curious to note however, that the 
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nitration which is described below, does not proceed 
satisfactorily unless an excess of boron trifluoride 
is present in the nitration mixture.6 

Two isomers are possible from the nitration of 
2-nitrothiazole: 2,4-dinitro-(II) and 2,bdinitro- 
thiazole (111). Since the corresponding acetylated 
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diamines (IV and V) of the two possible products 
(I1 and 111) were k n o ~ n , ~ - ~  the reduction of the 
dinitro compound seemed the best means of 
identification. Using 2-amino-5-nitrothiazole (VI) 
as a model compound, several chemical reductions 
were attempted in vain. Ultimately, reductive 
acetylation with Raney nickel catalyst was suc- 
cessful. Contrary to the experience of Ganapathi,' 
this reduction proceeded smoothly yielding the 
previously described? 2,5-diacetamidothiazole (V). 
When the nitration product (11) was subjected to 
this same procedure, 2,4-diacetamidothiazole (IV) 
resulted. This was identified by a mixed melting 
point determination and comparison of the infrared 
spectrum with that of an authentic sample prc- 
pared according to  D a ~ i e s . ~  

Experimental 
2,4-Dinitrothiazole (II).-A stirred solution of 10 nil. of 

nitrogen dioxide-nitrogen tetroxide (Matheson) in 25 nil. 
of nitromethane was cooled to Oo, and boron trifluoride gas 
was bubbled in until dense white fumes were evolved from 
the condenser. A solution of 2 g. of 2-nitrothiazole' (m.p. 
74-75') in 25 ml. of nitromethane wm added portionwise 
with stirring, and the mixture w m  refluxed for 1 hr. The 
mixture was then filtered hot, the solids washed with 25 ml. 
of nitromethane, and the solvent removed by evaporation 
in a stream of air. Crystallization 
from benzene afforded 2,4-dinitrothiazole (m.p. 145.5- 
146.5" corr.) in 80% yield. 

Anal. Calcd. for CaHNaOlS: C, 20.59; H, 0.57; N, 
24.00. Found: C, 20.84; H, 0.59; N, 24.25. 

Reductive Acetylation of 2-Amino-5-nitrothiazole (VI).- 

The yield was 2.60 g. 
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Five grams of 2-amino-5-nitrothiazole (VI) (m.p. 200-201°) 
was added to sufficient acetic anhydride (about 300 ml.) 
to effect solution. Approximately 0.5 g. of Raney nickello 
was added, and the mixture was shaken a t  40 p.s.i. of hydro- 
gen for 3 hr. with no observed pressure drop. Additional 
portions of catalyst were added periodically until 
the theoretical pressure drop was recorded. ( A  total of 
four portions was added over a period of 2 days). The 
slurry was filtered and the solids were extracted with hot 
acetic acid. A 65y0 yield of 2,5-diacetamidothiazole V 
(4.46 9 . )  m.p. > 300' (lit., m.p.7 > 285") was obtained 
by evaporation of the acetic acid extracts. This product 
can be recrystallized from acetic acid-water mixtures. 

Anal. Calcd. for C7HsNa02S: C, 42.20; H, 4.53; N, 21.05. 
Found: C, 42.47; H, 4.28; N, 21.16. 

Reductive Acetylation of 2,4-Dinitrothiazole.-The pro- 
cedure followed here was that described in the previous 
example, but the isolation procedure was slightly different 
because of the solubility of the product in acetic anhydride. 
After reduction was complete, the catalyst was filtered, 
the acetic anhydride removed under vacuum, and the 
residue wm recrystallized from hot water. From 5 g. of 
dinitrothiazole, 4.95 g. (87y0 vield) of product (m.p. 244.5- 
245.5' corr.) (lit.,g m.p. 240-241') were obtained. 

Anal. Calcd. for C?H9NaO2S: C. 42.20; H, 4.53; N, 31.05. 
Found: C, 42.42; H, 4.60; N, 20.75. 

Acknowledgment.-The author is indebted to 
J. J. Kobliska and his associates for the micro- 
analyses and to Miss J. L. Gove for the infrared 
spectra. 
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As part of a general search for new methods of 
synthesis of indole alkaloids the scheme outlined 
below (A+B) came under consideration. While 
two procedures were developed, one using mercuric 
acetate as the oxidizing agent1 and the other pal- 
ladium, the latter is the subject of this communica- 
tion. 

A B 

It was decided to model our oxidative cyclization 
after the strikingly elegant and simple, but un- 
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(2) Present address: Department of Chemistry, Indiana Univer- 
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applied example of a palladium-induced conversion 
of the oxindole derivative I into II.3 However, 
since substances of general type B are known tfo 
undergo palladium-catalyzed dehydrogenation, the 
final products were expected to be anhydronium 
compounds, tetrudehyclro arid octndrhydro deriv- 
atives of B. 

I I1 

Exposure of the hydrochloride of N -  [@-(3- 
indoly1)ethyllpiperidine (IIIa)5 to palladium-char- 
coal a t  300" for twenty minutes and conversion of 
the products to salts led to the anhydronium in com- 
pounds IVa and Va. A similar treatment of 
1 [P-(S-indolyl) -ethyl]-3-ethylpiperidine (IIIb) 
yielded the salts of flavopereirine (IVb), tetrahydro- 
flavopereirine (Vb) , and tetrahydroisoflavoperei- 
rine (Vc). 

a . R = H  
b . R = E t  

I--\ 

h . R = E t , R ' = H  
c. R = H, R ' = E t  

R'  

The last reaction constitutes a novel and short 
synthesis of flavopereirine, one of the alkaloids of 
the bark of Geissospermum vellosii and l a e ~ e . ~  

Experimental 
Dehydrogenations.-A solution of 500 mg. of the piperi- 

dinoindole in a minimum amount of methanol was saturated 
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