
306 NOTES VOL. 23 

compounds with potassium fluoride in dimethyl 
sulfoxide solution. 

EXPERIMENTAL 

2,4-Dinitroiodobenzene, optimum conditions. To 200 cc. of 
redistilled dimethylformamide, 150 g. (1.0 mole) of sodium 
iodide and 40.5 g. (0.2 mole) of 2,4-dinitrochlorobenzene 
(Eastman Kodak white label) were added. The mixture was 
heated a t  reflux by means of a free flame for 15 min.; during 
the period of heating to reflux temperature, the flame was 
played against the side of the flask so as to dissolve the so- 
dium iodide from the top downward. The hot reaction mix- 
ture  as poured into ice and water and the precipitated tan 
solid was collected on a suction filter. The damp product 
was recrystallized from a mixture of 375 cc. of petroleum 
ether (b.p 90-100") and 125 cc. of benzene with use of char- 
coal and with final chilling to -20" in a freezing cabinet. 
The resrilt.ing orange-yellow crystalline product, m.p. 87-89', 
Tyeighed 4 I .4 g. (70B). Recrystallization of this product from 
petroleum ether (11.p. 90-100") furnished lemon-yellow 
crystals, m.p. 88.5-90". KBrner4 reported m.p. 88.5'. 

A run n t fivr timcs the above scale gave comparable r+ 
snlts. 

Formation of 2,4-dinifrophenyl methyl sulfide in dimethyl 
sulfoxide solvent. The reaction was conducted as described 
above exci.pt that 200 cc. of commercial dimethyl sulfoxide 
(Stepan Chemical Co.) was used as solvent and the period 
of reflux ivas 1 hr. The reaction mixture was poured into 
n-ater and allowed to stand 5 days. By suction filtration, a 
brick-red solid was collected. This solid was extracted with 
hot petroleum ether (b.p. 90-100"); orange crystals were 
obtained 173' cooling the extract. Recryst,allization from 
ethanol with use of charcoal furnished 2.7 g. (5%) of yellow- 
orange flakes, n1.p. 126-127'. A mixed melting point with an 
aiithent,ic sample of 2,I-dinitrophenyl nic,thyl siilfitie of 
m.p. 127-128.5' vas  not depressed. 
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2-Diphenylmethylene-3-dimethylamino- 
oxazolidine-4,5-dione 

G T ~ W  S. SKINXER AND IT, J. STOFT 

A series of 2-dialkylniethylene-3-alkyloxazoli- 
dine-4,5-diones1 has been prepared by the action of 
oxalyl chloride on N-alkyldialkylacetamides. We 
have extended this reaction by using N-diphenyl- 
acetyl-N' ,N'-dimethylhydrazine (I) in place of the 
amide. The resulting compound possesses typical 
oxazoliditiedione properties and is formulated as 2- 
diphenylmethylene - 3 - dimethylaminooxazolidine- 
4,d-dione (11). 

The infrared spectrum for this compound shows 
bands which can be attributed to  a lactone and two 

(1) Glenn S. Skinner and Richard E. Ludwig, J .  Am. 
Chem. SOC., 78,4656 (1956). 

carbonyl functions. The spectrum agrees with those 
of previously reported oxazolidinediones. Like- 
wise, the behavior toward bromine in carbon tetra- 
chloride and potassium permanganate in acetone is 
the same. 

The behavior of the previously studied oxazoli- 
dine-4,5-diones in ethanol depends on the type and 
degree of substitut,ion. 3-Alkyl-2-monoalkylmeth- 
yleneoxazolidine-4,5-diones rearrange to the cor- 
responding hydroxymaleimides. Similar treatment 
of the 2-monoalkyl- or 2-dialkylmethyleneoxazoli- 
dine-4,5-diones results in cleavage to the corre- 
sponding amides. 3-Alkyl-2-dialkylmethyleneoxazo- 
lidine-4,5-diones rearrange to trialkylpyrrolidine- 
2,3,5-triones. It is, therefore, of interest to report 
from this study that I1 undergoes neither of the 
above reactions with alcohol. In  this case, the ring 
opens at  position 2 to  give ethyl diphenylacetate. 

In  the course of this work previously unreported 
N-dialkylacetyl-.V',N'-dimethylhydrnzines were 
prepared. 

EXPERIMEST.4.L 

Preparation of I. To a stirred solution of 19.5 g. (0.325 
mole) of N,N-dimethylhydrazine in 100 ml. of ether was 
added dropwise an ether solution of 75.0 g. (0.325 mole) of 
diphenylacetyl chloride. Simultaneously at  a somewhat 
slower rate, a solution of 13.0 g. (0.325 mole) of sodium 
hydroxide in 65 ml. of water was added. The white precipi- 
tate was filtered and crystallized from 95 percent ethanol, 
yield 72 g. (87%), m.p. 168". 

.4nal. Calcd. for C16HI8ON2: C, 75.56; H,  7.13; N, 11.02. 
Found: C, 75.39; H, 7.16; N, 11.01. 

1V-Diethylacetyl-S',~'-dimethylhydrazine. Similarly, from 
30.0 g. (0.50 mole) of N,N-dimethylhydrazine in 150 ml. of 
ether, 67.3 g. (0.50 mole) of diethylacetyl chloride, and 20.0 g. 
(0.50 mole) of sodium hydroxide in 100 ml. of water, there 
was, obtained from the ether layer 75.5 g. of a yellow oil 
which did not crystallize after standing 48 hr. in an ice 
bath. Distillation yielded 10.5 g. of a yellow oil, b.p. 85-108' 
(1.6 mm.) which did not solidify and 56 g., b.p. 109-114" 
(1.6 mm.) which was obtained as a sticky white solid, m.p. 
93-97". Redistillation gave 52 g. (6670), b.p. 109-112' (1.6 - 
mm.), m.p. 95-96'. 

Found: C. 61.04: H, 11.43: N, 17.89. 
Anal. Calcd. for C8H180N2: C, 60.72; H, 11.46; S, 17.71. 

Preparation ofZI. To a stirred solution of 60 g. (0.26 mole) 
of I in 500 ml. of dry benzene a t  55" was added during one 
hour 23 ml. (0.27 mole) of oxalyl chloride. One half of the 
theoretical amount of hydrogen chloride had been evolved 
a t  the end of this time. The mixture was then stirred for 
two hours a t  55'. After cooling, the yellow precipitate was 
filtered with suction. Upon washing with benzene and then 
with petroleum ether a white residue of starting material re- 
mained. Distillation of the yellow filtrate to dryness under 
diminished pressure left 45 g. of a yellow solid, m.p. 169- 
175". Recrystallization from 1 : 1 toluene-ligroin gave 42.5 
g. (53%) of a yellow crystalline substance, m.p. 175-176". 

Anal. Calcd. for C18Hls03N2: C, 70.11; H, 5.23; X I  9.09. 
Found: C, 69.88; H, 5.27; N, 9.26. 

Reaction of I1 wzth ethanol. -4 solution of 1.0 g. of I1 in 
30 ml. of 9570 ethanol was refluxed for 24 hr. No crystalline 
product separated on cooling. After the solution was con- 
centrated under diminished pressure to one-third of its vol- 
ume 0.2 g. of a xThite compound, m.p. 59-60", was obtained. 
Addition of water to the filtrate caused the precipitation of 
0.4 g. more of the same substance. Saponification gave 
diphenylacetic acid, m.p. 148". The substance when mixed 
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with an authentic sample of ethyl diphenylacetate gave no 
depression in the melting point. Identical results were ob- 
tained using both 90% and absolute ethanol and varying the 
time of reflux from 8 to 30 hr. 
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2,2 ',4- and 2,2 ',6-Trih?;droxybenzophenone 
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We have applied Grover, Shah, and Shah's' new 
synthesis of polyhydroxyxanthones to the prep- 
aration of 1-hydroxy-9-xanthenone2 which is ob- 
tained in low yields by the usual  method^.^!^ Con- 
densation of salicylic acid and resorcinol in the 
presence of' anhydrous zinc chloride and phosphoryl 
chloride yielded a trihydroxybenzophenone. This 
substance has the same melting point as, and simi- 
lar solubility properties to, 2,2',6-trihydroxybenzo- 
phenone obtained b y  Michael3 by fusing the same 
reactants in the absence of a condensing agent. 
Michael's compound was assigned the structure of 
2,2',6-trihydroxybenzophenone (I; R = H; R' = 
OH) because it cyclized with zinc chloride to  give 1- 
hydroxy-9-xanthenone (11; R = OH; 13' = H).V 
Our product, however, could not be made to cyclize 
with zinc (ahloride, but gave a quantitative yield 
of 3-hydroxy-9-xanthenone (IT; R = 13; R' = 
OH), when heated with water in a sealed tube at 
200-250'. This benzophenone is thus proved to be 
2,2',4trihydroxybe~zophenone (I; R = OH; R' 
= H). Moreover the nonidentity of the two ke- 
tones was confirmed by a depression in their melt- 
ing points and t h o v  of their triacetyl derivatives on 
admixture. 

I 

I t  is, therefore. possible by varying the reaction 
conditions to obtain either 2,2',4- or 2,2',6-tri- 
hydroxybenzophenone from the same reactants. 
The forma tion of 2,2',4-trihydroxybenzophenone 
in the presence of phosphoryl chloride and zinc 

* Deceased. 
(1) P. K. Grover, G. I). Shah, and R. C. Shah, Chemistry 

Ce. Industry,  62 (1955); J .  Chem. Soc., 3982 (1955). 
(2) 1-Hydroxy-9-xanthenone was needed for other work: 

see J. S. H. navies, E'. Scheinmann, and H. Suschitzky, 
J .  Chem. Sac., 2140 (1966). 

(3) A. Michael, A m .  Chem. J . ,  5 ,  81 (1883). 
(4) K. S. I'ankajamani and T.  R. Seshadri, J .  Sci. Ind. 

(5) E. Dreher and St. v. Kostanecki, Ber., 26, 71 (1893). 
Research ( Ind ia ) ,  13B, 3Y6 (1954). 

chloride is consistent with the findings of Grover, 
Shah, and Shah' who report that under the, .e con- 
ditions hydroxybenzoic acids will substitute the 
resorcinol nucleus in the &position only. 
2,2',4-Trihydroxybenzophenone has been pre- 

viously mentioned by  Atkinson and Heilbron'j in 
connection with a by-product isolated from their 
preparation of 3-hydroxy-9-xanthenone (11; R = 
11; R' = OH). Xo structural evidence was, holy- 
ever, given, except that, by drawing attention to  
its similarity to Michael's compound, the identity 
of the two substances was implied. 

EXPERIMENTAL' 

2,2',4-Trihydrozybenzophenone, Salicylic acid (5 g. ), 
resorcinol (6 g.), anhydrous zinc chloride (20 g.), and 
phosphoryl chloride (25 cc.) were heated on a water bath 
a t  75-80' for 2 hr. The deep-red reaction mixture was 
poured onto crushed ice (400 cc.) containing concentrated 
hydrochloric acid (25 cc.). .4 red gum formed on standing 
and its mother liquor -4 was decanted off. On triturating 
the residue with aqueous sodium hydrogen carbonate an 
orange solid Mlas obtained which yielded on recrystallization 
from water and from petroleum ether (b.p. 100-120°) 
2,2',4-trihydroxyhenzophenone, m.p. 133" (0.37 g.) as 
colorless plates. More ketone (1.85 g.) was ohtained from 
mother liquor A which deposited it as yellow needles on 
standing for 2 days and by acidificat,ion of the sodium hydro- 
gen carbonate extract. 

rlnal. Calcd. for C,,Hl&a: C, 67.8: H, 4.4. Found: C,  
68.1; H, 4.4. 

The ketone gives a deep red ferric color in water and dis- 
solves in alkali to form a yellow solution. The triacetate 
was obtained in the usual way and crystallized from a mix- 
tiire of ethyl acetate and petroleum ether (t1.p. 40-60") RS 
hlunt needles, m.p. 69-70", 

Anal.  Calrd. for C19Hls0,: C, 64.0; H, 4.5. Found: C, 
64.0; H, 4.7. 

3-Hydroxy-9-xanthenone. 2,2r,4-Trihydroxyhenzophenone 
(0.4 g.) and water (1.5 cc.) were heated in a sealed tube (50 
cr.) for 2.5 hr. a t  200-250". Crude 3-hydroxy-9-xanthenone 
was obtained in theoretical yield as a yelloff crystalline 
residue, m.p. 238-241 '. Recrystallization from aqueous 
ethanol yielded the xanthone as vhite needles, m.p. 242" 
(Atkinson and Heilbrona give m.p. 246"). 

-4nal. Calcd. for Cj:jH80:4: C, 73.6; H, 3.8. Found: C, 
73.8; H, 4.0. 

The aretyl derivative had m.p. 156". Rostnnerki and 
Rutishauser8 give m.p. 157-158'. 

<4naI. Calrd. for CljHlo04: C, 71.3; H,  4.0. Found: C, 
71.1: H, 4.0. 

Attempts to cyclize 2,2',4-trihydroxyber~zoi)henoi~e with 
fnsed zinc chloride gave only starting material. 

b,dt,6-7'rihyrlrozUbenrophenone was prepared as described 
by M i ~ h a e l . ~  The product crystallizes from petroleum ether 
(b.p. 100-120") as white plstes, m.p. 134-135" (Michaela 
gives m.p. 133-131'). Its misrd melting point with 2,2',4- 
trihydroxyhenzophenone was depresed. 

=1naZ. Calcd. for Cl.IH,oO,: C, 6T.8:  H, 4.4. Found: C, 
67.7; H, 4.4. 

The triacetate prepared by- the acetic anhydride-pyridine 
method crystallized as blunt needles, m.p. 80-81" from a 
mixture of ethyl acetate and petroleum ether (h.p. 40-60'). 

(6) H. .%thinson and I 11. Heilbron, J Chein. Soc., 2688 
(1926). 

( 7 )  All melting points are uncorrected. The analyses 
were done by Ihs .  LL-eiler and Strauss, Oxford. 
(8) St. v. Kostanecki and R. Rutishauser, Ber., 25,  1651 

(1892). 


