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to moderate the vigorous reaction. The reaction then was 
heated to evolve butyl chloride. Distillation of the residue 
gave dibutyl P-chlorovinyl phosphate (b.p. 96"/0.5, n2z 
1.4392, 85% yield). 

Anal. Calc'd for ClaH&104P: C1, 13.0, P, 11.4. Found: 
C1, 12.8; P, 11.3. 

A mixture of 0.5 g. of the ester, 1 g. of 2,Pdinitrophenyl- 
hydrazine, 2 ml. of conc'd hydrochloric acid, and 25 ml. of 
ethanol were refluxed for 10 minutes, filtered, and the filtrate 
\vas allowed to stand. Dark violet-red prisms of the 2,4- 
dinitrophenylhydrazine (m.p. 196-197" dec., lit. m.p. 198" 
dec.) were deposited. The filtrate, after removal of the un- 
reacted hydrazine, then deposited a small amount of orange- 
red crystals of glyoxal 2,4-dinitrophenylosazone, m.p. 324" 
dec., lit. m.p. 328". Both the derivative and an authentic 
osazone sample give the same intense royal-blue color when 
treated with ethanolic sodium hydroxide. 

Triethyl phosphite-Dzchloroacetaldeh yde. Diethyl p-chloro- 
vinylphosphate was prepared as described above.zb,e B.p. 
61"/0.5, 112"/8, TL'; 1.4312,66%yield. 

Anal .  Calc'd for C6Hl2C1O4P: C1, 16.5; P, 14.4. Found: 
Cl, 15.9: P, 14.1. 

The ester eives a nositive Tollens' and Beilstein's test. 
Y 

It does not react, with ferric ion or Schiff's reagent; after 
prolonged boiling with Fehling's solution, a bright purple-red 
precipitate is deposited, quite unlike the usual brick-red 
cuprous oxide. 

The infrared spectrum, as determined in a Perkin- 
Elmer Model 21 with a 0.0494-mm. cell, revealed. strong 
olefinic absorption bands a t  3.26 and 6 .11~ .  Absorption in 
the 1 0 . 4 ~  region, and the lack of an absorption in the 1 4 ~  
region, indicates, but does not verify, that the vinyl ester 
is of t~he trans configuration. 
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Lately, it has been pointed out1 that the power 
of 2-methylchromones to condense with aromatic 
aldehydes may be explained by considering these 
chroniories as F-inylogs of acetophenone (ef. I ) .  The 

i 

application of this principle to the chemistry of y- 
pyrones has now led to the discovery of a most 
sensitive color test. Bittb2 has shown that an 
alcoholic solution containing acetophenone (or 

- 
(1) Srhonberg, Sidkv, and A4ziz, J .  Am.  Chem. Soc, 76, 

acetone) and m-dinitrobenzene gives an intense 
violet-red color on addition of alkali. We found 
that a deep violet color was developed when the 
test was applied to 2-methylchromones, and also 
to 2,6-dimethylpyrone which may be regarded as 
a vinylog of acetone. The importance of the methyl 
group in position 2 for this color test is stressed, 
since chromones ( y-pyrones) which have no 
methyl group in this position do not give the color. 
This test, however, is frequently inconclusive in 
the case of 2-methylchromones containing a phe- 
nolic hydroxyl group; this may be due to the fact 
that many of these chromones dissolve in alkali 
with color. Demethylated khellin (IIc) a yellow 
substance for example, dissolves in alkali with a 
reddish-brown color. One can overcome this 
difficulty by methylation or acetylation of the 
phenolic groups before carrying out the test. This 
new micro test may be regarded as supplementary 
to the color test described by Schonberg and Sina4 
but it is more sensitive and quicker. 

TABLE I 
COMPOUNDS GIVISG A POSITIVE TEST 

2,6-Dimethylpyrone. 
2-Methylchromone. 
2,6-Dimethylchromone. 
2,3,7-Trimethylchromone. 
2-hIethyl-l,4--a-naphthopyronc. 
Visnagin (IIa). 
Khellin (IIb). 
iso-Khellin (111). 
5,7-Dimethoxy-6-forniyl-2-xncthylchromo1~~. 
5-.4cetoxy-i-methoxy-2,6-dimethylchromo1ie (eugenitin ace- 

tate). 

p ' 9  
CH3 

0 4  

TABLE I1 
COXI'OUXDS GIVING A XEGATIVE TEST 

Benzalacetophenone. 
2,6-Diphenylpyrone. 
3-Methylchromone. 
Flavone. 
a-Naphthoflavone. 
2-Styrylchromone. 
2-Stgr ylvisnagin. 
Khellol (IId). 
Coumarin. 
Santhotoxin. 
Imperatorin. 

5115 (195t). 
( 2 )  von Bitt6, L17tn. 269, 377 (1802). 
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The test described in this paper may also be used 
for taxonomic studies. 

It is difficult to distinguish between the seeds 
of the medical plants Ammi uisnaga (L) and Ammi 
majus (L). It was found that the methanol- 
dioxane extract of the two kinds of seeds behaved 
differently towards the m-dinitrobenzene-alkali 
reagent; only in the case of Bmmi visnaga was a 
positive test obtained. The difference is due to  the 
fact that the seeds of Ammi visnaga (L) contain 
2-methylchronione derivatives, e.g., khellin (IIb) 
and visnagin (IIa) whereas Ammi majus contains 
the coumarin derivatives xanthotoxin and impera- 
torin. 

EXPERIMESTBL 

The alkali used was 10% aqueous sodium hydioxide. The 
m-dinitrobenzene reagent was prepared by adding a mixture 
of methyl alcohol and dioxane (1 : 1 by volume) to  an excess 
of m-dinitrobenzene (B.D.H.); after being left a t  room 
temperature for 15 minutes, the mixture was filtered. The 
filtrate (A) was used for the test. The methyl alcohol used 
was from E. Merck, Darmstadt, Germany. The dioxane 
used was purified by refluxing over sodium metal, followed 
by fractional distillation through an efficient column and 
then was stored out of contact with air. 

The filtrate (A) (0 5 cc ) gives practically no color on the 
addition of two drops of alkali. 

Test of the substances listed tn Tables I and I I .  A few crys- 
tals of the material to  be tested were added to about 0.5 cc. 
of (A) placed in a micro test tube and one to two drops of 
alkali were added. In the case of methyl alcohol-dioxane 
solutions of the substances listed in Table I a violet-red color 
was developed, either immediately or after a few seconds; 
this was not the case with such solutions of substances 
listed in Table 11. 

Znvestiyntzon of the seeds of d m n u  vasnaga ( L )  and A. 
majus (L ) .  The dried, ripe, powdered seeds (0.1 g.) mere ex- 
tracted for 30 minutes (using a reflux condenser) with about 
2 cc. of a boiling mixture prepared from equal volumes of 
dioxane and 80% methyl alcohol. The hot mixture was 
filtered; the filtered extracts in both casrs \%ere a light 
brownish-yellow Each extract (0.5 cc.) gave, vi th  2 drops of 
alkali, an intense jellow color; when about 0.5 cc. of the 
extract was treated ni th  ahout 0 2 cc. of A, followed by the 
addition of 2 drops of alkali, an intense brownish-violet 
color was developed in one minute in the case of Ammi 
vasnuya; in the case Amnt majus the color was deep yellow. 

The authors are indebted to the nlemphis 
Company (Cairo) for a gift of the seeds. 
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With a view to its use as an intermediate in the 
preparation of 5,G-diphenyl-1,lO-phenanthroline, 

the synthesis of 4'-nitro-o-terphenyl (I) by the use 
of Gomberg'sl reaction on 2-amino-5-nitrobiphenyl 
has been investigated. 

NO? 

The preparation of 5-nitro-2-(p-toluenesulfon- 
amido)biphenyl (11) was carried out by a modifica- 
tion of the method of Smith and Brown2 using 
fuming nitric acid (sp.gr. 1.5). It was found that 
the use of concentrated nitric acid as suggested by 
Bradsher and Jackson? failed to bring about 
nitration. Hydrolysis of I1 to  2-aniino-5-nitro- 
biphenyl was effected as previously described. 

The application of Gomberg's method to 2- 
amino-&nitrobiphenyl gave poor yields of I, which 
were raised slightly by the use of the modification 
of France, Heilbron, and Hey as described by 
Bachmann and H0ffman.j 

Compound I proved to  be identical (by the 
ethod of mixture melting points) with a hitherto 

unidentified product obtained in low yield by Allen 
and Burness6 from the nitration of o-terphenyl. 

EXPERIMESTAL PBRT 

5-Nitro-2-(p-tol~tenesziclfonamido)biphen~l. To 77 g. of 2- 
(ptoluenesu1fonamido)biphenyl in 182 ml. of acetic acid a t  
GO" was added a solution of 17 ml. of fuiiiiiig nitric acid 
(sp.gr.  1.5) in 35 ml. of acetic acid. The temperature was 
prevented by cooling from rising above 80". When the reac- 
tion had subsided the mixture was cooled to  15" and the re- 
sult,ing crystals were removed by filtration. The dried 
product (78.5 9.) melted, without crystalliztation, a t  lG8- 
169"; yield, 89.5%. After hydrolysis4 and acetylation by 
boiling xi th  acetic anhydride, the resulting 2-acetamido-5- 
nitrobiphenyl melted a t  1355136". (Bell7 reports m.p. 133"). 

4'-Kifro-o-lerphenyl. A solution made by passing nitrosyl 
chloride into 25 g. of acetic anhydride to  a weight increase 
of 4.5 g. was added dropw-ise wit,h stirring to  a mixture 
(maintained at, 8') of 13 g. of 2-acetamido-5-nitrohipheny1, 
150 ml. of acetic acid, 75 ml. of acet.ic anhydride, 8 g. of 
anhydrous potassium acet,ate, and 1 g. of phosphoric an- 
hydride. After reaction was complete the mixture was 
poured on ice, and the resulting nitroso compound was 
filtered and dried; yield, 13 g. of product melting at  93" (dec) . 
A solution of 13 g. of t,his compound in 270 ml. of dry ben- 
zene was heated a t  35" for 12 hours, followed by refluxing 
for 4-5 hours. Removal of the benzene yielded a tar which 
was extracted with petroleum et,her (b.p. 60-75"). The 
residue, after evaporation of the petroleum ether, was crys- 
tallized from methanol, yielding 1.3 g. (0.370) of product 
melting a t  118-110" and undepressed when mixed with a 
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