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TH PREPARATION 01 
2-AOETYL-3NI TRO}3ENZOIC ACID 

D I CUS I ON 

In the course of the of certain hyio- 

logically active compounds it ecaae tmperctive to ev1e 

the Byntheels of an amino diacetyl benzerie or a1no acetyl 

benzotc acid with aiino ou';s in ortho position. ethods 

th1ch appeared most promising involved the use of one of 

the phthalic acid chlorides or htha1io anhydride, which 

might posBibly be converted by the use of argano-cadrniuin 

reaçent to the diketone or the keto acid, resoectively. 

i3ecause of its cost and availability, phthalyl ohio- 

ride ws first used as a precursor in the preparation of 

the ketones. Giiian and Nelson synthesi'ed sever:l ketones 

by use of organo-c&dmitn rerents but reorted that at- 

teflTots to prepare diketones from liohatic dibasic acid 

chloridec 'ere not successful. (5) In preliminary work 

it -s found that hthalyl ohlor1c?e would not produce the 

diketone. The reaction roceeded beyond the ketone to 

the tertiary alcohol in the same manner as reorted for 

ali:hatic acyl halides. 

since the course of the reaction might den end on the 

:osition of the acyl grouns, the possibility of using 

tere3hthalyl chloride was Investigated. Initiai exeri- 

ments with the organo-caòniw reagent using tereEhthalyl 

chloride were not nromising. Attempts were then nade to 



condense terehthalyi chloride with malonic ester. Al- 

though the condensation was successful, the hydrolysis of 

this product to the diketone gave very low yields. 

Behrend end Herns hav reoorted the suceesful prc- 

aration of -diacetyl ben7ene in lo yields usin an aceto- 

acetic ester condencation followed by alkaline and acid 

hydrolyses. (1) This work was reeated and their results 

were confirned in this laoratory. 

Rugrli and Gassenrneier pre:'ared 2-nitro-1,4-diacetyl 

benzene from p-diacetyl benzene by nitration with fuming 

nitric acid (d=l.ba) In an acetic anhydride medium. (7) 

In this laboratory it was found that red fuming nitric 

acid (d=l.60) with the same rocedure rave better yields 

of the nitro coni ;ound. 

-Nitro-1,4-diacetyl benene was reduced at room teir- 

perature with a solution of stannous chloride in concen- 

trted hydrochloric acid. However, the product which was 

isolated from the reducing medium was not an amine. Anal- 

ysis confirmed the hypothesis that the conmound was an 

anthranji resultin from 'artiai reduction. 
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o-N1tracetophenne and certain of its analogs readily 
form anthranils when treated with reducthR agents. (6) 

The comlete reduction of the nitro groups was only 
acbieve by using a reaction temperature of 10000. The 

product obtained in this manner v1as 2-amino-1,4diacetyl 
ben ene. 

Since, in the preparation of iino diacety1 benzene, 

overall yields vere si,a1l nd interediatos costly, the 
ossibiiity of usin- another strting ateria1 w.s inveti 

gatd. 3-titroDhthalio acid can easily be prepared f ron 

phthalio anhydride and nitric acid by direct nitration. 
(3) Tretrnent of this acid with cetio nhy.ride yields 

ydride. (4) 

De Bennevile hs ehown that cid athydrides on be 

converted into ketones or keto acids in goad yields by the 
ue of oadmiuri ikyls. (2) In this thvet1gation the use 
of 3nitro=Jhthalic anhydride was siiccesfu1 with the Isola- 
tion of 2-acetyl-3-nitrobenzûic acid. 

Catalytic reduction of the nii;ro acid with p1tinum 
and hydrogen at low pressures gave at roduct which wac not 
OOflDletely reduced. Tie same product s obtained from 

reduction with a solution of stannous chloride in conoen- 

t rt ed hydrochloric acid at room t emporature. a1ntininr 
the reaction ?uixture at 1000C. produced no further redue- 
tion as lt did in the reduction of the nitro diacetyl 
ben7ene. This rtll reduction ;roduct 'lso turned out 



to be an anthr ari 1. 

C-C3OH 
II I C_CC OQH3 

: 2 

4(H) 
II 

I + aH2.o 

Aithouph aiithranils .re known to form with carboyl 

grous as e11 as with crbony1 roups, the fact tht this 

roduct hcd a neutralization equivalent of 171 in.th-ted 

th.t in thiG case the anthranil forned with the 

bonyl 

During the ctalytic reductLn of the nitro acid, the 

mesiired ount o! bydroç'en absorbed correon!ed to two- 

thirds of the zo'wit neces:ry fr coivraion to the amine. 
This crnf irme the dta obtained fr the analysis. 
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XPERIWNT AL 

2-jtro-11 4-cìiacetyt i3enzen 

p-Diacetyl benzene (155 g.) (0.96 mole) added to 

750 ml. of acetic cnhydrtde in a 5-liter, threc-neck f 1ak 

ecjulI) )ed with stirrer, therrnoneter, and droping funnel. 

The flask s surrounded by tn ice bcth, and red fuming 

nitrIc acid (dl.6o) (1500 ml.) was added as raidly &s 

.osBible thtle iainta1ning a temperature of 5°C. or beloi. 

ovdc red dry ice wa added periodically to zuaint.in this 

reduced temperature. Aftcr the nitric acid wa added, the 

solution was stirred for to hurc t 2_500. The reaction 

2'.ixture &s then poured onto 3 kg. oÍ ice, and the aueou 

n1xture wL$ extracted 'ith 4 liters of ether in tOO i1. 

iorttons. The ether waS washed with sodium carbonate so- 

lution, then with ater, and ws finally dried with .ael2. 

The ether extract yielded 14? g. of crude product, which 

wae crystLllized from 600 n1. of absolute a1chol, yield- 

ing 117 g. (59) of large colorless needles melting at 

C 3°C. 

eciuction of -Nttro-l4-diacetyl Benze 

2-Nltro-1,4-dlacetyl benzene (2 g.) was added to a so- 

lution of 8.2 . of SnCl,.2H90 in 21 ìl. of concentrated 

HC1. The reaction flask was maintained t 15-25°C. by a 

cold water bath. A few cecond after the addition of the 



nitro comound, a 'thtte solid precipitated. Tht failed to 

dto1ve even though the mixture was stirred for 3 hours. 

The mixture was diluted 1th 100 i. of ater and then ex- 

tracted with ether, h1ch removed the h1te iioitd. The 

ether was washed with dilute Na2003 solution, then with 

water, and was finally dried with 0a012. The ether extract 

yielded 1.5 g. of white solid; .p. 113-114°C. It was in- 

soluble in HOI, indicating that it as not 2-aino-1,4-di- 

acetyl benere but rather an anthrxil. 

Analysis: Caled. for (10H9NO2 C, 68.55; ï, 5.18; 
N, 7.99 

ound C, 68.40; H, 5.52; 
, _.J 

2-.ixìo-1 4ity1 3emene 

2-Nitro-1,4-diacetyl benzene (117 g.) was added to a 

solution of 500 g. of $nC1.2H20 in 1270 co. of conoen- 

trated HOi. The flask was w;ried to 90. on a w:ter bath 
and naintained at this tenperature for 2-5 hours with good 

stirring. During the reaction the solution became orange- 

colored. Coo1inp failed to produce any precipitation. 

me solution was then neutralized with Na2003 and NaOH. 

The resulting yellow 

filtrate OEtracted w 

portions. The ether 

bonate solution, and 

with sodin sulfate, 

preciitate as collected and the 

Lth four liters of ether in one liter 

extract was wabed with sodi Ct?- 

then with watE'r. After being dried 

the ether as roved by distillation. 
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The residue froni the ether extractions and the 'rectpttate 
collected by filtration were combined and crysta1lied f ro 

water. Seventy-five grams (7ß.) of yellow crystals were ob 

tamed; !Ì.p. 12500. Further recrystallization from water 

td not chanRe the meltinn oint of the amino diacetyl ben- 

z en e. 

Analysis: Calod. fr 010H11NO2: 0, 67.77; H, 6.26; 
N, 7.91 

Found 0, 87.45; R, 6.18; 
N, 7.69 

2-Aoetyl-3-nitrobenzoic Acid 

A 500 ml., three-necked, round-bottomed flask was fit- 
ted with a mechanical stirrer and a condenser with soda- 

lime tube. The Grign:rd reagent was prepared in the appa- 

ratu from 7.3 g. (0.3 mole) iLg. and about 40 g. (0.4 mole) 

of methyl bromide in 300 ml. of dry ether. The cadmium 

alkyl ws then prepared by the addition of 31.2 g. (0.17 

mole) of anhyd. CdCl2 by the method of Gi1an and Nelson. 

(5) when a ichler's ketone test showed the absence of 

Grignard reagent, the reaction flask was surrounded by an 

ice bath, and 33 g. (0.16 mole) of 3-nitro-phthalio anhy- 

dride w.s added in small portions with good stirring. Zhen 

all of the anhydride had been added, the ice bath was re- 
)1aCed by a hot ater bath and the reaction n'ixture was re- 

fluxed for an hour. 3tirring during the period was pre- 

vented by the formation of a gizmy preci:)itate soon after 
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the addttion of aU the anhydride. 

The react ion-mixture was hydrolyzed by carefully add- 

Ing a sli)ht excess (350 ml.) of lO H2304 while cooling 
the flask with an ice bath. }Thcause of the nature of the 
reaction, a small a:ount (3-5 ç.) of the anhydride could 

usually be recovered by filtering the ether-eater iixture 
following hydrolysi. ie ether layer as separated and 
combined with an ether washing of the wtr layer. The 

ether solution as shen in a separatory funnel with 
s1ihtly more than an equivalent (200 ml.) of lO i2003 

solution, The K2003 solution was filtered and carefully 
added to an excess of dilute sulfuric acid. The solid 
which ws obtained Zron this solution was 2-acetyl-3- 
nitrobenzoic acid. Yield: 15 g. crystallized from water; 

l59°. neutral equivalent: Oalcd. 209; bund 209. 

Analysis: Caicd. for C9H705N: C, 51.68; H, 3.37; 
I, 6.70 

Found 0, bl.70; H, 3.30; I, 6.58 

The dark brown oil (8 g.) which separated a1on with 

the crystalline nitro-acetyl benzoic acid. was not examined 
e:tencively. A ea1e which was vashed with water and 

dried until it formed a dark brown solid had a neutral 
equivalent of 199. 



..educt1nof 2-Acetyl-3-nitrabcnzcic c1i with nCj. 

The reduotton wa carried cut in a ranne biijar to 
that used by Scott and Oohen Ío? :?rep ring 3-amino phthalio 

acid. (8) 3eventeen grains of -acety1-3-nitrobenzoio acid 
wa added in .a11 portions to solution of 90 g. of stan- 
nous chloride in 2:5 cc. )f concentrated hydrochloric acid 
in a flask fitted with a mechanical stirrer. 4ftr about 

tto-thirds of the nitro copoimd had been added a solid 
beg:n to precipitate fror the reaction rixture. After all 
of the nitro conmound had been added, the reactïoti mixture 

was cooled. The precipitate as filtered off and washed 

with hydrochloric acid. The product etthed 12 g. and 

contained no ionizable chloride. This material had a neu 

tralization equivalent of 176; .p. 195°C. 

The saine product was obtained when the reduction as 

repeated at 10000. 

deduction of 2-Àcetvl-3-nitroben7olLo Aa1t by Ot.ivtie 

i'ive grams (0.024 mole) of acetyl nitrobenzoic acid 
as dissolved in a colution of 103 ml. of alcohol áìd 2E 

ml. of vter. fifty mil1igrais of platinuni black catalyst 
was added, and th3 solution was hydrogenated at 2.5-3.0 
atm. pressure. Over a period of sera1 hours 0.048 mole 

of hydrogen was aorbed, Continued, treatment and the 
addition of fresh catalyst produced no further reduction. 
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The alcoholic Solution was evaporated to cirynees, and the 

product obtained melted at 195°C. This material had a 

neutralization equtv1ent of 176. A mixed me1tin point 

determination pith the material obtained from the starmous 

chloride reduction produced no change in the melting point. 

Analysis: Calcd. for 09H703N: 0, 61.01; f, 3.98; 
N, 7.91 

Found 0, 60.80; H, 4.12; 
N, 7.97 
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2-cety1-3-nitrobeuzoic acid was repared from 3- 

nitro ththalic anhydride by the use of an organo admi* 
reagent. 

Reduction of this acid and of 2-nitro-1,4-diacetyl 
benzene was studied. Both comuns formed anthranuls 

when reduced with stannous chloride and hydrochloric acid 

at room te!noerature. However, 2nitro-1,4-diacetyl ben- 

zene as reduced to the a1ne by raisina the reaction 
temperature to lOOC. 
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