
Substituents 
2,4,5,6-Tetramethyl- 
2,4,5,7-Tetramethyl- 
2,4,6,7-Tetramethyl- 
2,5,6,7-Tetramethyl- 
2.4.5,6,7-P~ntamethvl- 

Table I l l .  Substituted Indole-3-acetates 

Yield, 
Method 7c M.P., C. 

Nitrogen, % 
Formula Calcd. Found 

D 75 13E-138 CisHnNO? 5.40 5.55 
D 52 151.5-153n C iGHnN02 5.40 5.33 
C . .  149(d.) CisH2iN02 5.40 5.36 
D 35 121.5-122.5 CiGH?iNO? 5.40 5.30 
C . .  175-176(d.) Ci-HnN02 5.12 5.07 

"The ester should not be introduced into the m.p. apparatus until 
the temperature is within 5 to lo" of its m.p. The rate of heating 
must not exceed 1" per minute. 

Table IV. Substituted Indole-3-acetic Acids 
Reflux 
Time, Yield, Recrystallized 

Substituents Method Hrs. '33 M.P., "C.  from 
Nitrogen, 

Formula Calcd. Found 
2,4, 5,6-Tetramethyl E 2 60 194(d.) acetone Ci,Hi-NO? 6.06 6.04 
2,4,5,7-Tetramethyl E 6 98 168(d.) dil. base Ci,Hi;NO, 6.06 6.18 
2,4,6,7-Tetramethyl F 4.5 23" 168 (d.) noneb CwHi-NO? 6.06 6.07 
2,5,6,7-Tetramethyl E 6 63 162-163(d.)' none CuHi;N02 6.06 6.15 
2,4,5,6,7-Pentamethyl F 5 5" 191(d.) methanol-water CuHnN02 5.71 5.52 

Yield based on starting substituted indole. Attempts to recrystal- 
lize the acid from organic solvents or to purify it by base-acid treat- 
ment resulted in a darkening of the color of the acid and a decrease 
in its decomposition point. 'The acid should not be introduced into 

the melting point apparatus until the temperature is within 5 to lo" 
of the m.p. of the acid. The rate of heating must not exceed 1" 
per minute. 

poured into water, and the  resulting solution was extracted 
with ether. Addition of 3 N  hydrochloric acid to  the cooled 
hydrolyzate precipitated the indole acids. Results are shown 
in Table IV. 

METHOD F. This method was employed for the  hydrolysis 
of those substituted indole-3-acetates obtained from the 
corresponding indoles by t reatment  with ethyl diazoacetate. 
The  distillate from Method C (containing the substituted 
indole-3-acetate and the unreacted substituted indole) was 
heated under reflux with aqueous potassium hydroxide. The  
mixture was filtered (unreacted substituted indole re- 
covered) and the  filtrate treated as described in Method E. 
Results are shown in Table IV. 

Preparation of 2,3,4-Trimethylnitrobenzene. T h e  2,3,4- 
trimethylnitrobenzene needed to  prepare 2,3,4-trimethyl- 
phenylhydrazinium chloride is previously unreported. 
1,2,3-Trimethylbenzene was nitrated with a mixture of 
acetic acid, acetic anhydride, and fuming nitric acid (10) .  
A 40% yield of the nitro compound was obtained. Reduc- 
tion, followed by acetylation, gave a compound with m.p., 
140" C. The  reported m.p. for 2,3,4-trimethylacetanilide is 
140" C. ( 3 ) .  The boiling point of the 2,3,4-trimethylnitro- 
benzene a t  26 mm. was 156 to  161°C.;  Nd28.5 1.5497; d B  

1.1226; M.R. calcd. 46.75; M.R. exp. 46.86. Anal. calcd. for 
C9Hl lN02;  N ,  8.47. Found: N ,  8.45. 
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Cis-Trans Isomers of Methyl Substituted Fluorocinnamic 

and 5-( 0-, rn-, and p-Fluorophenyl) pentadienoic Acids 

RICHARD H. WlLEY and H.  C. VAN DER PLAS 
Department of Chemistry, University of Louisville, Louisville, Ky. 

I N T E R E S T  in the hypocholesterolemic activity of the from the dehydration of the Reformatsky product. The  
geometrical isomers of 3-methyl-5-phenyl-2,4-pentadienoic cis isomers were obtained from UV irradiation of the  t rans  
acid prompted the preparation of a series of fluorophenyl isomers or from the p-methylglutaconic acid condensations 
analogs which are described in Table I. T h e  trans isomers and decarboxylations. All of the  compounds listed in 
were isolated, sometimes from mixtures with other isomers, Table I, except those for which the N M R  data  are aster- 
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Table I. Cis-Trans Isomers of Methyl Substituted Fluorocinnamic 
and 5-(0-,  rn-, and p-Fluoropheny1)pentadienoic Acids 

Analvsisb 

Compound" 
ArCH = CHCOCHJ 

0-F 
m-F 
P-F 

m-F 
P-F 

ArCH =CHCOCH =CHCOAr 

ArC(CH3) =CHCOzH 
0-F (C) 
m-F (C) 
P-F (Cj 

m-F (T) 
0-F (T) 

P-F (TI 

m-F 
P-F 

0-F (C) 

Arc(  = CHz)CH&O,H 

ArCH =C(CH3)COzH 

0-F (T) 
PhC(0Hj (CF3)CHzCOZH 
PhC (CF,) =CHCO*H(C) 
ArCH=CHC(CH3) =CHCOzH 

m-F (2T4T) 
p-F (2T4T) 
o-F(2C4T) 

P- F (2C4T) 
m-F (2C4T) 

Carbon, 5% Hydrogen. '% NMRd 
MP, 'C. Calcd. 

42 
75' 
70' 

95 
151 

134 
104 
119 
101 
133 
144 

45 
67 

115 
84 

133 
94 

161 
195 
180 
171 
175 

A;CH = CHC(CH3) =CHCOzCHs 
o-F(ZT4Tj 58 
p-F(2T4T) 78 

o-F(2C4C) 206 
m-F(ZC4Cj 192 
p-F (2C4C) 177 

ArCH =C(COzH)C(CHJ =CHCOzH 

73.15 
. . .  
. . .  

75.54 
. . .  

66.65 
. . .  
. . .  
. . .  
. . .  
. . .  

66.65 
. . .  

66.65 

51.20 
55.56 

69.89 

. . .  

. . .  

. . .  

. . .  

. . .  

70.89 
. . I  

62.38 
. . .  
. . .  

Found 

72.92 
73.21 
73.28 

75.31 
75.58 

66.78 
66.87 
66.86 
66.80 
66.64 
66.80 

66.66 
66.36 

66.38 
66.30 
51.21 
55.65 

70.21 
70.22 
69.85 
69.78 
69.96 

70.79 
71.04 

62.39 
62.28 
62.28 

"The compounds were prepared by adaptations of techniques 
described in previous papers (1-3) from our laboratories; C indicates 
the cis and T the trans isomer. bAnalyses by Micro-Tech Labora- 
tories. Ultraviolet absorption maxima in spectrograde methanol 
(0.003N in sulfuric acid); Beckman DK-3; mfi/log E. d N M R  
maxima determined in carbon tetrachloride (or pyridine if marked 

Calcd. 

5.52 
. . .  
. . .  

4.47 
. . .  

5.03 
. . .  
. . .  
. . .  
. . .  
. . .  

5.03 
. . .  

5.03 

3.82 
3.26 

5.37 

. . .  

. . .  

. . .  

. . .  

. . .  
5.95 
. . .  

4.43 
. . .  
. . .  

Found 

5.39 
5.60 
5.51 

4.34 
4.55 

5.10 
5.33 
5.27 
5.18 
5 .OO 
5.10 

5.13 
4.96 

6.29 
4.99 
3.97 
3.18 

5.50 
5.36 
5.32 
5.39 
5.34 

5.82 
5.96 

4.44 
4.53 
4.46 

UV' 

. . .  

. . .  

. . .  

. . .  

. . .  

23513.8 
23713.8 
24713.8 
24914.1 
258/4.2 
26314.2 

24114.0 
24114.0 

24914.0 
25714.2 

24213.5 

3061 4.5' 
30614.5' 
3081 4.5' 
307 14.5' 
30714.3 

. . .  

. . .  

. . .  
27014.1 
27114.2 
2751 4.2 

C2H 

. . .  

. . .  

. . .  

. . .  

. . .  

4.17 
4.24 
3.89* 
3.72P 
3.54P 
3.65P* 

6.60 (CH,) 
6.60 (C H 2 j 

7.89Me 
7.98Me 

3.57* 
. . .  

. . .  

. . .  
3.93P 

3.91P 

4.24 
4.26 

. . .  

. . .  

. . .  

. . .  

C3CHi 

. . .  

. . .  

. . .  

. . .  

. . .  
7.87 
7.89 
7.87P 
7.33P1 7.55 * 
7.31P 
7.33P 

4.84/4.57(:CHr) 
4.87/4.63(:CH-.j 

3.38H 
2.28H 
. . .  
. . .  

7.44P 
7.46P 
7.96P 
7.95P 
7.95P 

7 .64  
7.66 

7.89P 
7.85P 
7.86P 

with P) on a Varian.HR-4302 60 mc. Spectrometer. Tau values in 
p.p.m. down field from tetramethyhilane(= l o ) ,  C2H, proton on 
carbon two of chain; C3CH1, protons on 3;methyl; exceptions as 
indicated for 2-methylene structures. Asterisked values are from 
mixtures of cis-trans isomers. 'B.p. at 0.25 mm. 'B.p. at  0.07 mm. 
gAdditional maxima at 228-229 mW/log c 4.0-4.1. 

isked, are stereochemically pure as  determined by N M R  
absorption characteristics. Other isomers were sometimes 
observed in mixtures. As previously noted (1-3) ,  the  N M R  
data  provide unequivocal bases for cis-trans structural 
assignments and evidence of stereochemical puri ty .  T h e  
preparational procedures used were similar to  those pre- 
viously described (1-3). 
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