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wherein R0 is hydrogen or alkyl and R1 is hydrogen, 
alkyl or alkanoyl, are produced. The compounds can be 
used in the topical, oral and parenteral treatment of in 
?ammatory diseases in animals, particularly birds and 
mammals. 

BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention is concerned with new organic 
compounds and more particularly with novel 5-lower 
alkanoyl-2,3-bis(p-methoxyphenyl)indoles (IX), inter 

—OCH3 mediates for the production thereof and the process 
0 therefor. 
ll 

RFC-aw ‘SUMMARY OF THE INVENTION 
V1112 The novel compounds and the process of this inven 

| tion can be illustratively represented by the following 
R2 . _OCH3 sequences of formulae. 

IX 

METHOD A 

Ho—o—®—ocm 
GOORi COORi 

o= —OCH3 00133 

—~———* I 
NH 

2 \N -—0CH: 
H 

I 1 II 

COOH 

|| /®—oom W-oom Ro——C— 

,___ gLQ-oom \N/L®—oom H H 

IV \ III 

\ 
\r 

V H OCHa 
Rn—0— 

\N OCH: 
R2 

METHOD B 

H2c—®—0om 
OOORr COOR1 

HzC- —OCHa 0=c— —OCH3 ‘ 
.______-_____-—-> 

——NHNH2 —N-—N=C—®—OCH3 
VI VII 

lCzHr-OH + 1101 01‘ 

C2H4(OH)2 
COORa 

V <—-- IV (—— III <+— ‘ 
N ~OCH3 
H 

VIII 



3,565,912 
wherein R1 is a lower alkyl of 1 to 4 carbon atoms, in 
elusive; R0 is selected from the group consisting of hydro 
gen and lower alkyl of 1 to 3 carbon atoms, inclusive; 
R2 is selected from the group of lower alkyl and lower 
alkanoyl of 1 to 4 carbon atoms, inclusive, and R3 is 
selected from the group consisting of -—CH2CHgOH 
and R1. 
The desired end product can therefore illustratively be 

shown by the Formula IX 

-—OCHa 

1X R’ 

wherein R0 is selected from the group consisting of hy 
drogen and lower alkyl of l to 3 carbon atoms, inclusive, 
and R1 is selected from the group consisting of hydrogen, 
and alkyl and alkanoyl of l to 4 carbon atoms, inclusive. 

DESCRIPTION ‘OF THE PREFERRED 
EMBODIMENT 

Examples of lower-alkyl of l to 3 carbon atoms, in 
clusive, are methyl, ethyl, propyl and isopropyl; examples 
of alkyl of 4 carbon atoms, inclusive, are butyl, isobutyl 
and tert. butyl. 
Examples of lower-alkanoyl of l to 4 carbon atoms are 

formyl, acetyl, propionyl, butyryl and isobutyryl. 
The process of Method A of this invention comprises 

the following steps: Heating an alkylester of p-amino 
benzoic acid (I) with anisoin in the presence of an acid 
catalyst e.g., p-toluenesulfonic acid, to give at ?rst the 
intermediate alkyl p-[[p-me-thoxy-a-(p-methoxyphenyl) 
phenacyl]amino]benzoate, which by further heating with 
alkyl 'p-aminobenzoate and an acid catalyst gives alkyl 
2,3-bis(p-methoxyphenyl)indole-S-carboxylate II; sapon 
ifying II with an alkali hydroxide and treating the result 
ing salt with an acid to obtain the free 2,3-bis(p-methoxy 
phenyl)indole-S-carboxylic acid (III); converting III 
with thionyl chloride to the acyl chloride and treating the 
acyl chloride in the presence of cadmium chloride with 
an alkyl magnesium halide, ROMgX in which R0 has 
from 1 to 3 carbon atoms, inclusive, to obtain the com 
compound of Formula IV in which R0 is alkyl of 1 to 3 
carbon atoms, inclusive. 

If a compound of Formula IV in which R0 is hydro 
gen is wanted, the acyl chloride is reduced with hydrogen 
in the presence of a palladium catalyst supported on 
barium sulfate. [Rosenmund Reduction, Ber. 51, 585 
(1918)]. 
The compounds of Formula V are made by treating the 

compounds of Formula IV with sodium hydride and an 
alkyl halide (for R2 is alkyl) or acyl halide (for R2 is 
alkanoyl) [See J. Szmuszkovicz, J. Med. Chem. 9, 527 
(1966)]. 
The process of Method B of this invention comprises 

the following steps: Heating a carbalkoxyphenylhydrazine 
VI with desoxyanisoin and re?uxing the resulting reaction 
mixture containing VII with ethanol-l-HCl or ethylene gly 
col to give the corresponding ester of 2,3-bis(p-methoxy 
phenyl)indole-S-carboxylic acid (VIII). Treating com 
pound VIII like compound II with an alkali hydroxide and 
then with an acid produces 2,3-bis(p-methoxyphenyl)in 
dole-S-carboxylic acid III, which can be converted to com~ 
pounds of Formula IV and V as shown above. 
The compounds of Formula IX of the present invention 

are anti-‘in?ammatory, analgesic and antipyretic agents 
useful in birds and mammals. The compounds are useful 
topically, orally and parenterally for the relief of rheu 
matic, allergic, dermatological and ocular conditions gen 
erally responsive to antiin?ammatory agents, and for the 
relief of pain and fever. 
More speci?cally, the compositions of the present in 

vention are useful for the reduction of swelling in gouty 
arthritis, rheumatoid arthritis, rheumatoid spondylitis, os 
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teoarthritis, psoriatic arthritis, acute super?cial thrombo 
phlebitis and painful shoulder syndromes such as periten 
dinitis, capsulitis, bursitis, and acute shoulder arthritis 
as well as contact dermatitis, atopic dermatitis, neuroder 
matitis, anogenital pruitus, seborrheic dermatitis, and the 
like, and for the relief of pain and fever. 
The novel compositions also find application in the local 

treatment of in?ammatory conditions in animal mastitis, a 
disease of the mammary glands which can be of particu 
lar concern in milk-producing animals such as cows. 
The compounds of the present invention in the treat 

ment of in?ammatory conditions compare more than 
favorably with phenylbutazone, an accepted non-steroid 
employed in the treatment of gout, rheumatoid arthritis, 
ankylosing spondylitis and other in?ammatory conditions. 
Thus, e.g., in the hind paw edema assay utilizing both in 
tact and adrenalectomized rats, 5-acetyl-2,3-bis (p-meth 
oxyphenyl)indole in a 1% aqueous carboxymethylcellu 
lose vehicle is about 3 to 4 times as active as phenylbut 
azone. 

In the hind paw edema assay, male rats, intact or adren 
al-ectomized, weighing about 160-200 grams are fasted 
for about 14 hours. The animals are dosed orally with 1.0 
ml. of a suspension of the test compound, prepared in a 
1% aqueous sodium carboxymethylcellulose vehicle, or 
with 1.0 ml. of a solution in dimethyl sulfoxide vehicle 
one hour prior to injection of 0.1 ml. of 0.5% aqueous 
carrageenin into the right hind paw. The left hind paw 
serves as a control. Five hours after carrageenin injec 
tion both paws are amputated and weighed. The ability 
of compounds to inhibit carrageenin-induced edema is 
considered to be of value in determining efficacy of poten 
tial anti-in?ammatory therapeutic agents. 
The pharmaceutical forms contemplated by this inven 

tion include pharmaceutical compositions suited for topi 
cal, oral, parenteral and rectal use. 
The term “unit dosage form” as used herein refers to 

physically discrete units suitable as unitary dosages, each 
unit containing a predetermined quantity of active ma 
terial calculated to produce the desired therapeutic effect 
in association with the required pharmaceutical diluent, 
carrier or vehicle. The speci?cations for the novel unit 
dosage forms of this invention are dictated by and direct 
ly dependent on (a) the unique characteristics of the active 
material and the particular therapeutic effect to be achiev 
ed and (b) the limitations inherent in the art of com 
pounding such an active material for therapeutic use, 
as disclosed in detail in this speci?cation, these being fea 
tures of the present invention. Examples of suitable unit 
dosage forms, as herein described, are tablets, capsules, 
pills, powder packets, wafers, cachets, granules, solu 
tions or suspensions for oral or sterile injectable use, 
suppositories, and segregated multiples of any of the fore— 
going, and other forms alluded to herein. 
The term “topical” as employed herein relates to the 

use of the medication, incorporated in a suitable base 
or vehicle, at the site of the in?ammation for exertion 
of local action. Accordingly, such topical compositions 
include those pharmaceutical forms in which the medica 
tion is applied externally by direct contact with the sur 
face to be treated. Conventional pharmaceutical forms for 
this purpose include ointments, lotions, pastes, jellies, 
sprays, powders, and the like. The term “ointment” em 
braces formulations (including creams) having oleaginous 
absorption, water-soluble and emulsion-type bases, e.g., 
petrolatum, lanolin, polyethylene glycols, as well as mix 
tures of these. Topical compositions as herein de?ned also 
include those pharmaceutical forms which afford local as 
opposed to systemic release into the immediately affected 
areas where such areas are not accessible for direct ex 
ternal application, such forms being sprays (e.g., for oral 
or nasal use), aerosols (e.g., for deeper penetration than 
is usually afforded by a spray), drops( e.g., for use in the 
eyes and ears), suppositories (e.g., for rectal or vaginal 
use), and powders (e.g., for insu?iation.) 
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The oral dosage forms include both solid and liquid. 

Solid unit dosage forms can be in the form of tablets, 
coated or uncoated; capsules, hard or soft; powders; gran 
ules; pills, and the like. Suitable diluents or carriers for 
such compositions include lipids, carbohydrates, proteins 
and mineral solids. 
The tablets for oral use contain the active ingredient 

in the required amount with pharmaceutical diluents or 
excipients, binders, disintegrators, and lubricants. The 
active ingredient is suitably comminuted with a carbohy 
drate diluent (e.g., lactose), a mineral solid (e.g., cal 
cium sulfate and dicalcium phosphate), and the like, to 
form the basic powder mixture. The said mixture can 
be granulated by wetting with a protein binder such as 
gelatin solution, or a carbohydrate such as acacia muci 
lage and corn syrup, and is then screened to desired par 
ticle sizes. As an alternative to granulating, the mixture 
can be “slugged” and the slugs broken down int-o suitable 
size granules prior to compression of the ?nal tablets. A 
carbohydrate disintegrating agent (e.g., corn starch) is 
advantageously added at the time of preparing the basic 
mixture. The lubricant, for example, a lipid (such as 
acid, a stearate salt or mineral oil), a mineral solid (such 
as a talc), and the like, is used to prevent sticking of the 
mixture to the tablet-forming dies. The tablets can be 
coated or left uncoated. Suitable coatings include a seal 
ing coat of shellac, a taste-disguising coating ( such as 
sugar or methylcellulose), and a lipid polish coating such 
as carnauba wax. Special coatings can comprise (a) lipid 
type coatings of a semipermeable nature for delaying 
absorption of the active ingredient to provide sustained 
action, or (b) enteric substances (such as styrene-maleic 
acid copolymer and cellulose acetate phthalate) to resist 
release of the active ingredient in the stomach and permit 
release in the upper intestine. 
The capsules for oral use can comprise a mixture of the 

active ingredient in combination with a pharmaceutical 
diluent and a gelatin sheath enclosing said mixture. The 
capsules can be in the form of soft capsules enclosing the 
active ingredient in the required amount, e.g., soft elastic 
capsules can be ?lled with the drug in solution or suspen 
sion in oil, oil-organic solvent, polysorbate 80 or poly 
sorbate ‘SO-iol mixture. Hard capsules can also be pre 
pared comprising mineral solids (e.g., talc or calcium 
sulfate) and, optionally, lubricants (e.g., calcium or mag 
nesium stearate) with the required amount of the drug. 

The powders for oral use are conveniently prepared by 
comminuting the active ingredient and mixing with an 
acceptable diluent (e.g., an edible carbohydrate such as 
lactose) and advantageously include sweetening and ?av 
‘oring agents (such as sugar, saccharin, a cyclamate salt 
or ?avoring oil.) 

Pills for oral use include the required amount of the 
active ingredient plus suitable diluents, binders, disinte 
grators and lubricants as heretobefore set forth with re 
spect to tablets and capsules. The pills are suitably pre 
pared by the rolling technique or other known methods, 
advantageously with the use of the aforesaid lubricants. 

For the treatment of domestic birds and mammals by 
oral administration, the therapeutic ingredient is con 
veniently prepared in the form of a food premix. The pre 
mix can comprise the active ingredient in admixture with 
an edible diluent such as starch, oatmeal, flour, calcium 
carbonate, talc, dried ‘?sh meal and like nontoxic, orally 
acceptable diluents. The prepared premix is then con 
veniently added to the regular feed, thereby supplying the 
included medication to the animal or bird in the course 
of feeding. 
The liquid compositions for oral use can be in the 

form of suspensions, emulsions, or solutions, in aqueous 
and nonaqueous vehicles such as edible vegetable oils. 
The emulsions are preferably of the oil-in-water type 

and contain the active ingredient in the required amount 
with acceptable emulsifying agents, such as gum acacia, 
gum tragacanth, naturally-occurring phosphatides, and 
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the like. Suitable sweetening, coloring, and ?avoring agents 
are added to the aqueous phase of the emulsion. Under 
ordinary conditions of storage and use, the emulsions 
are kept free from microorganism growth by the addition 
of a preservative, such as methylparaben and propylpara 

' ben. 

Solutions for oral use of the active ingredient can be 
prepared in an edible vegetable oil such as in corn oil, 
cottonseed oil, peanut oil, coconut oil, sesame oil, saf 
?ower oil, and the like. To increase the amount of active 
material dissolved in the oil, the drug can be dissolved 
?rst in about 5 to 25% of an oral, pharmaceutically ac 
ceptable organic solvent such as N,N-dimethylacetamide, 
dimethyl sulfoxide or 2,2-dimethyl-4-carbinol-1,3-diox 
olane. Antioxidants can be added. Alternatively, solutions 
can be prepared in any of the above organic solvents or 
mixtures of these. sweetening, coloring and ?avoring 
agents are added to assure patient acceptance. . 

Suspensions for oral use are conveniently prepared in 
water and aqueous solutions of orally acceptable liquids, 
such as ethanol, glycerol, sorbitol, propylene glycol and 
polyethylene glycols. The active ingredient is normally 
comminuted to a ?ne particle size for use in the suspen 
sions, which can also contain soluble suspending agents, 
such as sodium carboxymethylcellulose, methylcellulose, 
acacia, tragacanth, polyvinylpyrrolidone, polyvinyl al 
cohol, and the like. As with the other liquid oral com 
positions, preservatives, coloring agents, sucrose and other 
sweeteners, and ?avoring agents are added for con 
venience in storage and use. 

It has been noted that good blood levels of oral prepa 
rations can be obtained by utilizing the active drug in a 
?ne particle size of about 10 microns or less and more 
preferably, less than 1 micron. Illustratively, a S-acetyl 
2,3-bis(p-methoxyphenyl) indole having ?ne particle 
size can be prepared by slowly adding, with good agita 
tion, an absolute ethanol solution of a pure Formula 1X 
compound to cold water (e.g., about 1 to 5° C.), and 
separating the resulting ?ne precipitate. 

Moreover, blood levels are also greatly increased, 
when the active compound is given orally as a dispersion 
in one of the above non-aqueous vehicles, particularly 
when given in an edible vegetable oil such as cottonseed 
oil, corn oil, sa?lower oil, sesame oil, peanut oil, olive 
oil, coconut oil, and the like. A higher concentration of 
the active compound in solution in vegetable oil can be 
obtained by ?rst dissolving the active compound in a non 
toxic, pharmaceutically acceptable organic solvent ,e.g., 
N,N-dimethylacetamide, dimethyl sulfoxide or 2,2-di 
methyl-4-carbinol-l,3-dioxolane, and then diluting the 
solution with the oil. The ?nal vehicle may contain up to 
about 50% v./v. or more of the organic solvent, depend 
ing on the concentration of active compound desired, and 
preferably about 5 to 25% of organic solvent. 

Improved blood levels of the active compound can also 
be obtained by adding a surfactant such as Aerosol OT 
or Aerosol OTB, polysorbate 80, sodium lauryl sulfate, 
Pluronic F68, and the like, to oral preparations. Aerosol 
OTB is particularly suitable for use with the ?nely 
powdered drug in tablets or hard gelatin capsules and 
polysorbate 80 is particularly useful with solutions of the 
drug in oil, organic solvent, or oil-organic solvent. Im 
proved blood levels can also be obtained by utilizing the 
surfactant alone with the active compound. Thus, e.g., a 
solution of 5-acetyl-2,3-bis(p-rnethoxyphenyl)indole in 
polysorbate 80 in a soft elastic capsule results in un 
expectedly superior blood levels. 
The parenteral dosage forms of the present invention 

for intramusucular, subcutaneous, intra-articular and 
intrabursal use include sterile solutions and suspensions, 
and sterile powders for the extemporaneous preparation 
of sterile injectables. In the case of sterile suspensions 
and powders, it is preferred that the active ingredient be 
of ?ne particle size, as alluded to above in connection with 
oral preparations. The solvent or suspending liquid com 
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prises water, vegetable oils, or organic solvents, e.g., 
glycerol, propylene glycol, liquid polyethylene glycol, di 
methyl sulfoxide, N,N-dimethylacetamide, 2,2-dimethyl 
4-carbinol-1,3-dioxolane, isopropyl myristate, polysorbate 
80, ethanol, benzyl alcohol, benbyl benozate, and the like, 
or suitable mixtures thereof. 

In the preparation of sterile powders for use in sterile 
injectables, the preferred method involves freeze-drying 
of a previously sterilized solution of the active ingredient 
plus any additional desired soluble ingredients to obtain a 
sterile, dry product. Powders for injectable suspensions 
are preferably sterilized by the use of a gas, such as 
ethylene oxide, after blending with the required additional 
ingredients in the proper particle size. Just prior to use, 
the sterile powder is reconstituted in the desired sterile 
suspending liquid. 
The dosage of a 5-alkanoyl-2,3-bis(p-methoxyphenyl) 

indole of Formula 1X dispersed in a pharmaceutically 
and physiological acceptable carrier ranges from about 
10 to about 1000 mg. in a single dose or in divided doses 
given one to four times daily and preferably, 50‘ mg. to 
1500 mg. one to four times a day, depending on the age, 
weight, and condition of the patient, and frequency and 
route of administration. 
The preferred oral dosage is 100-1000 mg. three or 

four times a day. Preferably liquid oral preparations con 
tain about 0.5 to about 5 w./v. of the active ingredient. 
For topical use the preferred concentration is 0.50 to 

10% and more preferably 1 to 5% and preferably in a 
dissolved state. 
Various other active ingredients can be included in the 

formulations of the present invention to provide a supple 
mentary effect which when employed in the treatment of 
certain conditions enhances the usefulness of the 5 
alkanoyl - 2,3 - bis(p-methoxyphenyl)indoles of Formula 
IX. Advantageous combinations of activity and synergistic 
action can be obtained. Thus, the 2,3-bis(p-methoxy~ 
phenyl)indoles can be effectively combined with other 
anti-in?ammatory agents such as phenylbutazone (50-100 
mg.), oxyphenbutazone (50-100 mg.), ‘6a-methylpredniso 
lone (0.5-10 mg.), hydrocortisone( 5-25 mg), 6OL-?UOI'O 
prednisolone (0.5-8 mg.), and prednisone or prednisolone 
(0.5-15 mg); analgesic agents such as aspirin (150-600 
mg), N-acetyl-p~aminophenol (150-600 'mg.), salicyl 
amide (150-600 mg.), acetophenetidin (150-600 mg.), 
doceine (IO-6O mg.); muscle relaxants such as cariso 
prodol (200-350 mg), chlorphenesin carbamate (200 
500 mg), chlorzoxazone( 250-500 mg), methocarbamol 
(250-500 mg); tranquilizers such as meprobamate (200 
400 mg), ectylurea (150-600 mg), chlordiazepoxide (5 
50 mg), phenaglycodol (200-400‘ mg.) ; antidepressants 
such as methylphenidate (5-20 mg), imipramine (10-100 
mg.); amitriptyline( 10-100 mg), tranylcypromine (10 
50 mg.); sedatives such as butabarbital or phenobarbital 
(8-60 mg), amobarbital (15-120 mg), methyprylon 
(SO-100 mg); antispasmodics such as methscopolamine 
bromide (1.5-5 mg), homatropine methylbromide (0.5-5 
mg), propantheline bromide (5-30 mg); vitamins such 
as ascorbic acid (as sodium ascorbate), B complex; anti 
biotics such as chloramphenicol, lincomycin, penicillins, 
tetracyclines, novobiocin, erythromycin, neomycin, poly 
myxin, bacitracin, nystatine. 

FORMULATIONS 
( 1 ) Tablets 

One thousand tablets for oral use, each containing 200 
mg. of 5-acetyl-2,3-bis(p-methoxyphenyl)indole, are 
prepared from the following ingredients: 

Gm. 
1-acetyl-2,3-bis (p-methoxyphenyl)indole (very ?nely 

divided) _________________________________ __ 200 

Dicalcium phosphate, N.F _____________________ __ 200 
Methylcellulose, U.S.P. (15 cps.) ______________ __ 6.5 
Talc _______________________________________ __ 30 

Calcium stearate ____________________________ __ 3.5 
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The 5-acetyl-2,3-bis(p-methoxyphenyl)indole and di 
calcium phosphate are mixed well, granulated with 7.5% 
w./v. solution of methylcellulose in water, passed through 
a No. 8 screen and dried carefully. The dried granules 
are passed through a No. 12 screen, mixed with the talc 
and stearate and compressed into tablets. 

Following the above procedure, tablets are similarly 
prepared substituting 25, 50, 250 and 500 gm. of S-acetyl 
2,3-bis(p-methoxyphenyl)indole for the 200 gm. of the 
example to prepare tablets having 25, 50, 250* and 500 
mg. amounts, respectively of the compound. 
To improve the blood levels of the principal active 

ingredient, about 1% by weight of the latter of dioctyl 
sodium sulfosuccinate is added to the tablet. This is in 
corporated as a ?ne powder in the initial mixture before 
granulating or by dissolving in the granulating solution. 
The preceding tablets can be administered to dogs and 

cats at a daily dose of from 0.4 to 100 mg/kg. body 
weight for the treatment of rheumatoid arthritis. 

(2) Hard gelatin capsules 

One thousand two-piece hard gelatin capsules for oral 
use, each‘ capsule containing 150 mg. of 5-acetyl-2,3-bis— 
(p-methoxyphenyl)indole, are prepared from the follow 
ing ingredients: 

Gm. 
5-acetyl-2,3-bis (p-methoxyphenyl) indole _______ __ 150 
‘Corn starch _______________________________ __ 150 

Magnesium stearate __________________________ __ 25 

The ?nely powdered ingredients are mixed thoroughly, 
then ?lled into hard gelatin capsules of appropriate size. 
For improved blood levels, 1.5 gm. of ?nely powdered 

dioctyl sodium sulfoscuccinate is mixed thoroughly with 
the rest of the ingredients before encapsulating. 

(3) Hard gelatin capsules 

One thousand two-piece hard gelatin capsules for oral 
use, each containing 100v mg. of 5-acetyl - 2,3-bis(p-me 
thoxyphenyl)-indole and 1 mg. of 60a - methylpredniso 
lone, are prepared from the following ingredients: 

Gm. 
5 - acetyl-2,3-bis (p-methoxyphenyl)indole (?ne par 

ticle size) _______________________________ __ 100 
6ot-methylprednisolone _____________________ __ 1 

Corn starch ________________________________ __ 150 

Magnesium stearate ________________________ __ 15 

One or two capsules three times a day will relieve pain 
and in?ammation in acute gouty arthritis. 

(4) Aqueous oral suspension 

An aqueous oral suspension containing in each ?ve 
milliliters 150 mg. of 5-acetyl - 2,3-bis(p-methoxyphen— 
yl)indole is prepared from the following ingredients: 

5 ~acetyl - 2,5 - bis (p-methoxyphenyDindole (?ne 
particle size) _____________________ __gm__ 300 

Methylparaben, U.S.P. _________ __' ____ __gm__ 7.5 

Propylparaiben, U.S.P _________________ __gm__ 2.5 
Saccharin sodium ___________________ __gm_._ 12.5 
Cyclamate sodium ___________________ __gm__ 2.5 
Glycerin ____________________ ___ _____ __ml__ 3000 

Tragacanth powder __________________ __gm__ 100 
Orange oil ?avor ____________________ __grn__ 10 
RD. and C. orange dye _______________ __gm__ 7.5 
Deionized water, q.s _________________ __ml__ 10,000 

(5) Topical ointment ‘ 

One thousand grams of a topical ointment containing 
5% of S-acetyl - 2,3-bis(p - methoxyphenyDindole and 
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0.6% neomycin sulfate is prepared from the following 
ingredients: 
. Gm. 

S-acetyl - 2,3 - bis(p-methoxyphenyl)indole (?ne 
particle size) ____ 50 

Neomycin sulfate (micronized) _____________ __ 6 
Light liquid petrolatum ____________________ __ 250 
Wool fat ________________________________ __ 200 

White petrolatum, q.s. _____________________ __ 1000 

The ointment is usefully applied to the skin for the 
local treatment of infection and in?ammation. 

(6) Soft elastic capsules 
One thousand soft elastic capsules for oral use, each 

containing 50 mg. of 5-acetyl-2,3-bis(p-methoxyphenyl) 
indole, are prepared from the following ingredients: 

S-acetyl - 2,3 - bis(p-methoxyphenyl)indole (?ne 
powder) ___________________________ __gm__ 20 

N,N-dimethylacetamide (DMA) _________ _..ml.._ 25 
Corn oil, U.S.P., q.s. ____________________ __ml__ 500 

The 5-acetyl-2,3-bis(p-methoxyphenyl)indole is ?rst 
dissolved in the DMA. Then the oil is added with stirring 
until a clear solution is obtained. Each capsule is ?lled 
with 0.5 ml. of the solution. 
One or two capsules are used four times a day to re 

lieve pain, fever and in?ammation in rheumatoid arthritis. 
The above solution, instead of being ?lled into capsules, 

can be used as an oral solution and administered in a tea_ 
spoonful (5 ml.) dose twice a day for the same purpose 
as the soft elastic capsules above. 
The above solution, instead of being ?lled into cap 

sules, can be used for intramuscular injection after suit 
able sterilization. One or two milliliters (100 or 200 mg. 
of active material) is used one to three times a day for 
the same purpose as the soft elastic capsules above. 

(7 ) Oral ?uid 
One thousand milliliters of an oral ?uid containing 150 

mg. of 5-acetyl-2,3-bis(p-methoxyphenyl)indole in each 
5 ml. is prepared from the following ingredients: 
5 - acetyl - 2,3 - bis(p - methoxyphenyl)indole 

powder gm 30 
Cottonseed oil, q.s _____________________ __ml__ 1000 

The oil is heated to 60° C. and the powder is added 
gradually with stirring until it is completely in solution. 
One or two teaspoonfuls (5 to 10 ml.) three times a 

day will relieve pain and in?ammation in rheumatoid 
arthritis. 

In carrying out the process of method A of this inven 
tion, anisoin and an alkyl p-aminobenzoate are condensed 
in about equimolar quantities in the presence of an acid 
catalyst. As acid catalyst, p-toluenesulfonic acid may be 
used. Generally, the alkyl p-aminobenzoate is methyl or 
'ethyl p-aminobenzoate but other p-aminobenzoates such 
as propyl, isopropyl, butyl, isobutyl, pentyl and hexyl p 
aminobenzoates can be used. 
The reaction is generally carried out in a solvent such 

Ias toluene, xylene, benzene, cyclohexane, methylcyclo 
hexane and the like, at the re?ux temperature of the re 
action mixture. In the preferred embodiment, provisions 
are made to remove the water from the reaction mixture, 
generally by using a water trap. The product, which is 
thus obtained, is alkyl p-[[p-methoxy - oz - (p-methoxy 
phenyl)phenacyl]amino]benzoate. The time of the re 
action varies with the temperature and will be between 1 
to 4 hours. The product is isolated from the reaction mix 
ture by standard procedures e.g., evaporation of the 
solvent or extraction, and is puri?ed by recrystallization. 
The product is again treated with alkyl p-aminobenzoate 

in the presence of an acid catalyst, such as drops of 
hydrochloric acid. In this second treatment of alkyl p 
[[p-methoxy - a - (p-methoxyphenyl)phenacyl]amino] 

benzoate, no solvent is used and the temperature is in 
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10 
creased to about 170-230° C. This temperature is pro— 
vided by the use of an oil bath. The molar ratios of the 
two reagents in this second reaction is about 1 equivalent 
of alkyl p-[ [p-methoxy-u- (p-methoxyphenybphlenacyl] 
-arnino]benzoate to 1.1-2 equivalents of the alkyl p-amino 
.benzoate. The time of reaction is between 2-12 hours and 
,the reaction is performed in the preferred embodiment of 
‘this invention at 190-215 ° C. for a period of 3-6 hours 
while keeping the reaction mixture under an air con 
denser. After the reaction is terminated, the mixture is 
cooled and the product is generally isolated by chroma 
tography or crystallization from acetone-Skellysolve B 
'hexanes. In this manner, alkyl 2,3-bis(p-methoxyphenyl) 
jindole-S-carboxylate (II) is obtained. 

1 Compound II is saponi?ed with sodium or potassium 
hydroxide in aqueous methanol or ethanol solution, usu_ 
ally by bringing the reaction mixture to re?ux for a pro 
longed period of time. In the preferred embodiment of 
‘the invention, the sodium or potassium hydroxide is used 
in large excess, in about 5-10% concentration in a sol 
vent consisting of 20-35% water with a balance of meth 
anol or ethanol. The reaction time, at re?ux temperature, 

‘is between 6—24 hours. At the termination of the reaction, 
the mixture is evaporated, the product, a sodium or potas 
v'sium salt, is extracted with water. The water solution is 
puri?ed from undesirable organic products by extraction 
‘with ether and then acidi?ed with an acid such as hydro 
chloric or sulfuric acid under cooling. The free acid, thus 
;obtained, which is not soluble in water, can be puri?ed 
‘by means of extraction, chromatography, recrystallization 
.and the like. In this manner, pure 2,3 - bis(p-methoxy 
'phenyl)indole-S-carboxylic acid (111) is obtained. 
The thus-obtained free acid (III) is converted to the 

acid chloride by treatment with excess thionyl chloride 
in benzene solution at re?ux temperature. Lower tem 
perature can also be used for this converison such as 
temperatures between 60° to the re?ux temperature of 
the mixture. At re?ux temperature the reaction takes 
between 30 minutes to 2 hours, with longer periods re 
quired if the reacton is performed at a lower temperature. 
After the reaction is completed, the product is obtained 
by evaporating the mixture. The crude acid chloride thus 
obtained, is used in the modi?ed Grignard reaction with 
out further puri?cation . 
The acid chloride is converted to an acyl compound 

by treatment with an alkyl Grignard in the presence of 
cadmium chloride. In the preferred embodiment of this 
invention, a soluiton of 5—l5% of cadmium chloride in 
ether and an excess of an alkyl magnesium halide such as 
methyl, ethyl, propyl, isopropyl magnesium bromide or 
iodide in ether solution and 5-carboxyl-2,3-bis(p-methoxy 
phenyl)indole chloride is mixed together at room tem 
perature. It is then heated to the re?ux temperature for 
a period of 2—6 hours, cooled and decomposed with 
hydrochloric acid. The product is isolated by conventional 
prcedures such as extraction with organic solvents, for 
example, methylene chloride, chloroform, benzene or the 
like; and puri?ed by chromatography, and/ or recrystal 
lization from organic solvents such as ethyl acetate, Skelly 
solve B hexanes, and the like. In this manner, pure S-acyl 
2,3-bis(p-methoxyphenyl)indole is obtained. 

If 5-formyl-2,3-bis(p-methoxyphenyl)indole is desired, 
5-carboxyl-2,3-bis(p-methoxyphenyl)indole chloride is re 
duced with hydrogen in the presence of a palladium-on 
‘barium sulfate or a nickel catalyst [Karl Rosenmund, 
Ber. 51, 585, (1918)]. 
To obtain N-acyl or N-alkyl derivatives of the S-acyl 

2,3-bis(p-methoxyphenyl)indole, the product is reacted 
?rst with a strong base, such as sodium hydride or po 
tassium hydride to give the indole salt which is there 
upon reacted with a selected alkyl halide or acid chloride 
to provide the l-alkyl or l-acyl derivatives of 5-acyl-2,3 
bis(p-methoxyphenyl)indole. 

In carrying out the invention by process B, p-carbalkoxy 
phenylhydrazine and desoxyanisoin, in equal molar equiva 
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lents, are heated for a short period (5-15 minutes) to 
about 160—170° C. After cooling, an alcohol such as 
ethanol, methanol, ethylene glycol and the like is added 
in a large excess. If methanol or ethanol is used, hydrogen 
chloride must be added. The reaction mixture is heated 
for 12-36 hours. This provides the corresponding ester of 
2,3-bis(p-methoxyphenyl)indole-S-carboxylic acid. After 
cooling, this desired ester (VIII) precipitates from the 
solution, is recovered by ?ltration and puri?ed by re 
crystallization from organic solvents. Treatment of the 
ester VIII with sodium or potassium hydroxide and 
thereupon with hydrochloric acid provides the free acid 
(III) which can be further transformed and converted 
to the products shown in Method A. 
The following examples are illustrative of the process 

and products of the present invention, but are not to 
be construed as limiting. 

EXAMPLE 1 

Method A for ethyl-2,3-bis(p-methoyphenyl) indole 
E-carboxylate 

A. ETHYL p-[ [p-METHOXY-a- ( p-METHOXYPHENYL) 
PHENACYL] AMINO] BENZOATE 

(1) A mixture of 27.2 g. (0.1 mole) of anisonin, 16.5 g. 
(0.1 mole) of ethyl p-aminobenzoate, a few crystals of p 
toluenesulfonic acid, and 500 ml. of xylene was re?uxed 
for 2 hours, using a water trap (1.8 ml. of aqueous layer 
was collected). After cooling, the solution was washed 
with dilute hydrochloric acid, water, dilute aqueous sodi~ 
um carbonate, and water and dried over anhydrous mag 
nesium sulfate. Evaporation of the solivent gave a solid. 
Crystallization of the solid from acetone-‘Ske'llysolve B 
hexanes gave 33.8 g. (81% yield) of yellow prisms of 
melting point 137~140° C. A portion of the solid was 
recrystallized twice from acetone-Skellysolve B hexanes 
affording ivory prisms of ethyl p-[[p-methoxyphenyl) 
phenacylJaminolbenzoate of melting point 140.5 
141.5” C. 
U.V.: )\ max. 222 (26,050); 299 (40,550). 
(2) A mixture of >13.6 g. (0.05 mole) of anisolin, 8.26 

g. (0.05) mole) of ethyl p-aminobenzoate, a few crystals 
of p-toluenesulfonic acid, and 500 ml. of benzene was re 
?uxed for 22 hours using a water separator (06 ml. of 
aqueous layer collected). The benzene was evaporated 
giving an orange oil. A mixture of the oil and 250 g. of 
lp-‘cymene was re?uxed ‘for 2 hours using a water sepa 
rator (0.3 ml. of aqueous layer collected). The majority 
of the p-cymene was distilled at atmospheric pressure. A 
solution of the residue in ether was washed with dilute 
hydrochloric acid and water and dried over magnesium 
sulfate. The ether solution was concentrated and cooled 
giving a solid. Crystallization of the solid from acetone 
Skellysolve B hexanes gave 13 g. of buff-colored prisms 
of ethyl p-[ [p-methoxyphenyl)phenacyl]amino]benzoate 
of melting point 139.5~—141° C. 

IB. 2,3-BIS(p-METHOXYPHENYL)INDOLE-5 
CARBOXYLIC ACID 

A mixture of 0.1 g. of ethyl 2,13-bis(p-methoxyphenyl) 
indole-S-carboxylate, 5 ml. of water, 210 ml. of ethanol, 
and one pellet of potassium hydroxide was re?uxed for 
2 hours. The ethanol was evaporated. The residue was 
treated with ether and water. The aqueous layer was 
separated and acidi?ed with dilute hydrochloric acid. 
The mixture was extracted with ether. The solution was 
dried over anhydrous magnesium sulfate, concentrated, 
and Skeyysolve B was added. Cooling gave 49 mg. of 
of small ivory needles of 2,4-bis(p-methoxyphenyl)indole 
S-carboxylate of melting point 295~297° C. 

UK 

10 

20 

25 

40 

45 

60 

65 

70 

75 

l 2 
EXAMPLE 2 

Alternative Method B for 2,3-bis(p-methoxyphenyl) 
indole-S-carboxylate 

A. 2-HYDROXYE'I‘HYL ESTER OF 2,3-BIS(p-METHOXY 
' PHENYL)INDOLE-5~CARBOXYLIC ACID 

A mixture of p-carbethoxyphenylhydrazine (29.1 g.; 
0.162 mole) (J. Gen. Chem. USSR, Engl. transl. 29, 
3581 (1959); MP. 112—114° C.) and desoxyanisoin 
(41.5 g., 0.162 mole) was stirred and heated at 160-170‘ 
C. for 10 minutes. The mixture was cooled, 485 ml. of 
ethylene glycol was added and the mixture was re 
?uxed for 21 hours. It was then cooled in ice until crystal 
lization was complete, the solid was ?ltered and washed 
with ethylene glycol (2X50 ml.). Crystallization from 
ethanol afforded 31.7 g. (47% yield) of Z-hyd'roxyethyl 
ester of 2,3-bis (p-methoxyphenyl)indole-S-carboxylic acid 
of melting point 209—210° C., raised to 22 1-212° C. on re 
crystallization. 

U.V.: sh 239 (16.500); )t max. 272 (53,000); sh 338 
(9,200). 
B. ETHYL ESTER 0F 2,3-BIS(p~METHOXYPHENYL) 
INDOLE-5~CARBOXYLIC ACID FROM p-CARBE'I‘HOXY 
PHENYLHYDRAZINE 

A mixture of p-carbethoxyphenylhydrazine (18.0 g.; 
0.1 mole) and desoxyanisoin (25.6‘ g.; 0.1 mole) was 
stirred and heated at 160-170" C. for 10 minutes. It was 
then cooled, 250 ml. of 3 N ethanolic hydrogen chloride 
was added, the mixture was re?uxed for 3 hours, and 
allowed to stand during the weekend. The resulting sus 
pension was ?ltered (?ltrate A), and the solid crystallized 
from methylene chloride, ?ltered and washed with water; 
1.3 g. of 2,3,6,7-tetrakis(p-methoxyphenyl)pyrano[3,2 
f]-indole-4(8H)-one of melting point 271-272° C. was 
obtained. 

Filtrate A was evaporated, 300 ml. of water was added, 
and the product was extracted with methylene chloride 
(4>< 100 ml.). The organic extract was washed with 5% 
hydrochloric acid (2X 50 ml.), 5% sodium hydroxide 
solution (2X 50 ml.), saturated salt solution, dried over 
anhydrous sodium sulfate and evaporated. A mixture of 
the residue (20 g.) and 200 g. of silica gel was placed 
on a 2 kg. column of silica gel and chromatographed 
with 20% ethyl acetate-cyclohexane, collecting 400 vrnl. 
fractions. Fractions 38-52 crystallized from methanol to 
give 2 g. of the ethyl ester of 2,3~bis(p-methoxyphenyl) 
indole-S-carboxylic acid which after a second recrystalli 
zation from methanol had a melting point of 202~203 ° C. 

U.V.: 7\ max. 238.5 (16,000); 271 (50,500); sh 335 
(9,150). 
C. 2,3-BIS(p-METHOXYPHENYL)INDOLE-5-CARBOXYLIC 
ACID (AS ACETONE SOLVATE) FROM 2-HYDROXY 
ETHYL - 2,3 - BIS(p - ‘METHOXYPHENYL) INDOLE - 5 

CAR‘BOXYLATE 

A mixture of 2-hydroxyethyl 2,3-bis(p-methoxyphen 
yl)indole-5-carboxylate (Example 2A), 20 g. of potas 
sium hydroxide, 80 ml. of water, and 200 ml. of ethanol 
was re?uxed for 18 hours. The ethanol was evaporated. 
A solution of the residue in 500 ml. of water was ex 
tracted with ether. The aqueous layer was cooled in an 
ice bath and acidi?ed with concentrated hydrochloric 
acid. The solid which separated was collected by ?ltra 
tion, washed with water, crystallized from aqueous ace. 
tone and dried giving 9 g. (79% yield) of bulf needles, 
melting point 295-298° C. (dec.). Recrystallization from 
acetone-Skellysolve B hexanes afforded bulf needles of 
2,3-bis(p-methoxyphenyl)indole - 5 - carboxylic acid of 
melting point 297-2980 C. (dec.). 

U.V.: )\ max. 2169 (50,400‘); sh 381 (12,500); sh 335 
(9,650). 
Analysis.—~Calcd. for C23H19NO4-C3H60 (percent): 

C, 72.37; H, 5.84; N, 3.25. Found (percent): C, 72.48; 
H, 6.31; N, 3.12. 
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EXAMPLE 3 

5 ~acetyl-2,3 -bis( p-methoxy phenyl ) indole 
A mixture of 1.0 g. of 2,3-bis (p-methoxyphenyl)indole 

S-carboxylic acid and 10 ml. of thionyl chloride in 25 ml. 
of benzene was heated at re?ux for 1 hour. The resulting 
intensely yellow solution was taken to dryness to give the 
acid chloride, 2,3-bis (p-methoxyphenyl)indole-S-cartbon 
yl chloride, max. 1760 cmfl. 
To a well-stirred suspension of 1.180 g. of cadmium 

chloride in 20 ml. of ether there was added a solution of 
6 ml. of 13 M ethereal methyl magnesium bromide in 50 ml. 
of ether. The suspension was then cooled in ice and 
treated with a solution of the 2,3-bis(p-methoxyphenyl) 
indole-5-carbonyl chloride in 25 ml. of ether. Following 
4 hours heating under re?ux, the mixture was again 
cooled in ice and treated with 50 ml. of 2.5 N hydro 
chloric acid. Methylene chloride was added and the or 
ganic layer washed in turn with water, normal aqueous 
sodium hydroxide solution and again water. The solid 
which remained when the organic layer was taken to dry 
ness was chromatographed over Florisil (anhydrous mag 
nesium silicate) (elution with 8% acetone). The crystal 
line fractions were combined and recrystallized twice 
from ethyl acetate. There was obtained 0.25 g. of S-acetyl 
2,3-bis(p-methoxyphenyl)indole of melting point 222 
223° C. 

U.V.: x max. 1660 cmrl; x max. 241 (15,300), 284‘ 
(50,000), 355 (4,900). I 

Analysis.—-Calcd. for C24H21NO3 (percent): C, 77.60; 
H, 5.70; N, 3.77. Found (percent): C, 77.25; H, 5.88; 
N, 3.95. 

EXAMPLE 4 

5-prop1'0nyl-2,3-bis(p-methoxyphenyl ) indole 
In the manner given in Example 3, a solution of ethe 

real magnesium bromide and cadmium chloride was 
treated with 2,3-bis(p-methoxyphenyl)indole-S-carbonyl 
chloride and then with aqueous hydrochloric acid to give 
5-propionyl-2,3-bis (p-methoxyphenyl) indole. 

EXAMPLE 5 

5-butyryl-2,3-bis(p-methoxyphenyl) indole 
In the manner given in Example 3, a solution of ethe 

real propyl magnesium bromide and ‘cadmium chloride 
was treated with 2,3-bis(p-methoxyphenyl)indole-S-car 
bonyl chloride and then with aqueous hydrochloric acid 
to give 5-butyryl-2,3-bis(p-methoxyphenyl)ind0le. 

EXAMPLE 6 

5 -is0butyryl-2,3-bis ( p-methoxy phenyl ) indole 

In the manner given in Example 3, a solution of ethe 
real isopropyl magnesium bromide and cadmium chloride 
was treated with 2,3-bis(p-methoxyphenyl)indole-S-car 
bonyl chloride and then with aqueous hydrochloric acid 
to give 5-isobutyryl-2,3-bis(p-methoxyphenyl)indole. 

EXAMPLE 7 

5-f0rmyl-2,3-(p-methoxyphenyl ) indole 

To a solution of 5 gm. of 2,3-bis(p-methoxyphenyl) 
indole-S-carbonyl chloride in dry xylol was added 1 gm. 
of 5% palladium-on-barium sulfate catalyst. The mixture 
was hydrogenated for 4 hours at the re?ux temperature. 
After cooling, the mixture was ?ltered, aqueous sodium 
bisul?te solution was added, the mixture was shaken and 
then allowed to settle overnight. The bisul?te complex 
was recovered by ?ltration, washed with ether and de 
composed with aqueous sodium carbonate. The aqueous 
mixture was extracted twice with methylene chloride, the 
methylene chloride extracts washed repeatedly with water 
and evaporated. The resulting residue was recrystallized 
twice from ethanol to give 5-formyl-2,3-bis(p-methoxy 
phenyl) indole. 
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EXAMPLE 8 

1-merhyl-5-acetyl-2,3-bis(p-methoxyphenyl) indole 
Sodium hydride (0.46 g. of a 53% dispersion in min 

eral oil; 0.01 mole) was added in a nitrogen atmosphere 
to a solution of 0.01 mole of 5-acetyl-2,3-bis(p-methoxy 
phenyl)indole in 50 ml. of dimethylformamide. After 2 
hours, 1 ml. of methyl iodide was added and the mixture 
stirred for 20 hours overnight. The reaction mixture was 
then evaporated in vacuo on a steam bath to give a resi 
due. This residue was crystallized from ethanol to give 
l-methyl-5-acetyl-2,3-bis (p-methoxyphenyl) indole. 

‘EXAMPLE 9 

1-etl1yl-5-acetyl-2,3-bis (p-methoxyphenyl) indole 
In the manner given in Example 8 sodium hydride in 

mineral oil was added to 5-acetyl-2,3+bis(p-methoxy 
phenyl)indole and thereto ‘was added ethyl iodide to give 
1-ethyl-5-acetyl-2,3-bis (p-methoxyphenyl) indole. 

EXAMPLE 10 

1-pr0pyl-5-acetyl-2,3-bis(p-methoxyphenyl) indole 
In the manner given in Example 8 sodium hydride in 

mineral oil was added to 5-acetyl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added propyl chloride to 
give 1-propyl-5-acetyl—2,3-bis (p-methoxyphenyDindole. 

EXAMPLE 11 

1-bulyl-5-acetyl-2,3-bis(p-methoxyplzenyl) indole 
In the manner given in Example 8 sodium hydride in 

mineral oil was added to 5-acetyl-2,3-bis(p-methoxy— 
phenyl)indole and thereto was added butyl bromide to 
give 1-butyl-5-acetyl-2,3-bis (p-methoxyphenyl)indole. 

EXAMPLE 12 

1-ethyl-5-f0rmyl-2,3_bis(p-methoxyphenyl) indole 
In the manner given in Example 8 sodium hydride in 

mineral oil was added to 5-formyl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added ethyl iodide to give 
l-ethyl-5-formyl-2,3-bis(p-methoxyphenyl)indole. 

EXAMPLE 13 

1-is0pr0pyl-5-propi0nyl-2,3-bis(p-meth0xyphenyl) indole 

In the manner given in Example 8 sodium hydride in 
mineral oil was added to 5-propionyl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added isopropyl iodide to 
give l-isopropyl - 5 - propionyl-2,3-bis (p-methoxyphenyl) 
indole. . 

EXAMPLE 14 

1-is0bmyl-5-butyryl-2,3-bis(p-methoxyphenyl) indole 

In the manner given in Example 8 sodium hydride 
in mineral oil was added to 5-butyryl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added isobutyl‘ chloride to 
give l-isobutyl-5-butyryl-2,3 -bis (p-methoxyphenyl ) indole. 

EXAMPLE 15 

1-methyl-5-isobutyryl-2,3-bis(p-methoxyphenyl) irzdole 

In the manner given in Example 8 sodium hydride in 
mineral oil was added to 5-isobutyryl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added methyl iodide to 
give l-methyl - 5 - isobutyryl-2,3-bis(p-methoxyphenyl)in 
dole. 

In the manner given in Example 8 sodium hydride in 
mineral oil was added to other 5-acyl-2,3-bis(p-methoxy~ 
phenyl)indole and thereto was added an alkyl halide of 
the formula Alk X, wherein Alk is an alkyl radical of 
1 to 4 carbon atoms, inclusive and X is selected from 
the group consisting of chlorine, bromine and iodine to 
give 1-alkyl-5-acy1-2,3-bis(p-methoxyphenyl)iodole. 
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Representative l-alkyl-5-acyl-2,3-bis (p-methoxyphenyl) 
indoles thus produced include: 

1-methy1-5-f0rmy1-2,3-bis(p-methoxyphenyl)indole; 
1-propyl-5-formy1-2,3-bis(p-methoxyphenyl)indole; 
1-isopropyl-5-formy1-2,3 -bis (p-methoxyphenyl ) indole; 
1-butyl-5-formyl-2,3-bis(p-methoxyphenyl)indole; 
1-isobutyl-5-formyl-2,3-bis(p-methoxyphenyl)indole; 
1-isopropyl-5-acety1-2,3-bis (p-methoxypheny1)indole; 
1-isobuty1-5-acety1-2,3-bis (p-methoxyphenyl) indole; 
1-methyl-5-propionyl~2,3-bis (p-methoxyphenyl ) indole; 
1-ethyl-5-propionyl-2,3-bis (p-methoxyphenyl ) indole; 
1-butyl-5-pr0pionyl-2,3 -bis ( p-m ethoxyphenyl ) indole; 
1-methyl-5-butyryl-2,3-bis (p-methoxyphenyl) indole; 
l-isopropyl-S-butyryl-Z, 3 -bis (p-methoxyphenyl) indole; 
1-butyl-5—butyryl-2,3-bis(p-methoxyphenyl) indole; 
l-ethyl-5-isobutyryl-2,3-bis (p-methoxyphenyl ) indole; 
l-propyl-S-isobutyryl-Z, 3 -b is ( p-methoxyphenyl ) indole; 
1-isopropyl-5-isobutyryl-2,3 -bis (p-methoxyphenyl) indv ale; 
and the like. 

EXAMPLE 16 

1,5-diacetyl-2,3-bis (phmelhoxyphenyl ) indole 
Sodium hydride (0.46 g. of a 53% dispersion in mineral 

oil; 0.01 mole) was added in a nitrogen atmosphere to 
a solution of 0.01 mole of 5-acetyl-2,3-bis(p-methoxy 
phenyl)indole in 50 ml. of dimethylformamide. After 
2 hours, 1 ml. of acetyl chloride was added and the mix 
ture stirred for 20 hours overnight. The reaction mixture 
was then evaporated in vacuo on a steam bath to give a 
residue. This residue was crystallized from chloroform 
ether to give l,5-diacetyl-2,3-bis (p-methoxyphenyDindole. 

EXAMPLE 17 

1 -acetyl-5 ~f0rmy l-2,3 -bis( p-mez‘h oxy phenyl ) indol e 

In the manner given in Example 16 sodium hydride 
in mineral oil was added to 5-formy1-2,3~bis(p-methoxy 
phenyl)indole and thereto was added acetyl chloride to 
give 1-acetyl-5-formyl-2,3-bis(p-methoxyphenyl)indole. 

EXAMPLE 18 

1-pr0pi0nyl-5-acetyl-2,3-bis(p-meth0xyphenyl) indole 
In the manner given in Example 16‘ sodium hydride 

in mineral oil was added to 5-acetyl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added propionyl chloride 
to give 1-propionyl-5-acety1-2,3-bis(p-methoxyphenyDin 
dole. 

EXAMPLE 19 

1-butyryl-5-acetyl-2,3-bis(p-methoxyphenyl)indole 
In the manner given in Example 16 sodium hydride 

in mineral oil was added to 5-acetyl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added butyryl bormide to 
give 1-butyryl-5-acetyl-2,3-bis(p-methoxyphenyl)indo1e. 

EXAMPLE 2O 

1-butyryl-5-pr0pi0nyl-2,3-bis(p-methoxyphenyl) indole 

In the manner given in Example 8 sodium hydride in 
mineral oil was added to 5-propionyl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added butyryl chloride to 
give l-butyryl - 5 - propionyl-2,3-bis (p-methoxyphenyl)in 
dole. 
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EXAMPLE 21 

I-p1'0pionyl-5-butyryl-2,3-bis(p-melh0vcyphenyl) indole 
In the manner given in Example 16 sodium hydride in 

mineral oil was added to 5-butyryl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added propionyl bromide 
to give 1-propionyl-5-butyryl-2,S-bis(p-methoxyphenyl) 
indole. 

' EXAMPLE 22 

1~propionyl-5-is0buly1yl-2?-bis('p-methoxyphenyl) indole 
In the manner given in Example 16 sodium hydride in 

mineral oil was added to 5-isobutyryl-2,3-bis(p-methoxy 
phenyl)indole and thereto was added propionyl bromide 
to give 1-propionyl-5-isobutyryl-2,3-bis (p-methoxyphenyl) 
indole. 

In the manner given in the before going examples 
other 1-acyl-5-acyl-2,3-bis(p-methoxyphenyl)indoles are 
produced by reacting a 5-acyl-2,3-bis(p-methoxyphenyl) 
indole with sodium hydride and then with an acid chlo 
ride or acid bromide. Representative 1-acy1-5-acyl-2,3 
bis(p-methoxyphenyl)indoles, thus produced, include: 
1-isobutyryl-S-formyl-Z,3-bis (p-methoxyphenyl) indole; 
1-butyryl-5-formyl-2,3-bis (p-methoxyphenyl) indole; 
1~propionyl-5-formyl-2,3-bis(p-methoxyphenyl)indole; 
1-isobutyry1-5-acetyl-2,3-bis (p-methoxyphenyl)indole; 
1,5 -dipropionyl-2,3-bis(p—methoxyphenyl)indole; 
1-acetyl-5-propionyl-2,3-bis(p-methoxyphenyl)indole; 
1,5 -dibutyryl~2,3-bis (p-methoxyphenyl ) indole; 
l,5-diisobutyryl-2,3-bis (p-methoxyphenyl)indole; 
l-isobutyry1-5-isopropionyl-Z, 3 -bis (p-methoxyphenyl) 

indole; 
l-acetyl-S-butyryl - 2,3 - bis (p-methoxyphenyl)indole; and 

the like. 

What is claimed is: 
1. A 5-alkanoyl-2,3-bis(p-methoxyphenyl)indole of the 

Formula 1X: 
IX 

1.1 
RI 

wherein R0 is selected from the group consisting of hydro 
gen and lower alkyl of 1 to 3 carbon atoms, inclusive; 
and R’ is selected from the group consisting of hydrogen, 
and alkyl and alkanoyl of 1 to 4 carbon atoms, inclusive. 

2. A compound according to claim 1 wherein R0 is 
methyl and R’ is hydrogen, and the compound is therefore 
5-acetyl-2,3-bis-(p-methoxypheny1)indole. 
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UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 

Patent No- 3,565,912 Dated February 23, 1971 

Inventor(s) J.- Szmuszkovicz 

It is certified that error appears in the above-identified patent 
and that said Letters Patent, are hereby corrected as shown below: 

Column 1, Formula I X, should appear as shown below: 

Column 5, l ine 19, for "R1" read —- R' -- . Column ll, l i! 
18, for "aqueous" read -- aqueous sodium -- . Column 5, l ine 
for "mixture" read -- mixtu res - — ; l ine 25, for "such as acid‘ 
read -- such as stearic acid -- ; l ine 61, for "The premix" re. 
-- The food premix -- . Column 7, l ine 5, for "benbyl" read 
--benzyl -- ; l i ne 2?, for "5 w/v“ read -- 5% w/v -- . Column 1 
l ine 55 , for “su l foscucci nate" read -- su l fosuccinate -- ; l i n1 
60, for "2,5-bis" read - ~ 2,3-b is -- . Column 9, l ine 19, for 
"gm-—20" read -- 5O Gm. -- . Column 10, l ine 56, for "tempera 
read -- temperatures -— ; l ine 56 , for "prcedures" read -- pro‘ 
du res - - . Column 11, l i ne 22, for "E-ca rboxylate“ read -- 5 
ca rboxy late -- ; l i ne 2?‘, for "anisoni n" read -- anisoi n -- - 1 
51+, for "sol ivent" read -- solvent -— ; l ine 45, for " (0.055 ml 
read -— (0.05 mole) -- ; l ine 75, for "Skeyysolve" read -— 
Skel lysolve -- ; l ine 74, for "49 mg. of of" read -- 49 mg. of 
l ine 75, for "2,4-bis" read -- 2,5-bis —- . Column 12 , l ine 1' 
for "221-2120" read -- 211-212o -- . Column 15, l i ne 57, for 
"etherea l magnes ium" read —— ethereal ethyl magnesium —- . 

Signed and sealed this 16th day of November 1971. 

(SEAL) 
Attest: 

EDWARD MJ‘LETCHEILJR. ROBERT GOTTSCHALK 
Attesting Officer Acting Jommissioner of Pete 


