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Thioisonzpecotaiizede. 4-Cyanopiperidine (35 g.) was 
treated in 300 ml. of 30y0 ammonia in methanol with hydro- 
gen sulfide gas until saturation. After standing for 48 hr 
at 25", the solution was concentrated to a solid which was 
recrystallized from aa ter  as a very light cream colored com- 
pound; yield, 30 g., m.p. 173-174O. 

.4nd Calcd. for C6HlaS2S: S, 19.4. Found: N, 19.2 
Attempts to convert isonipecotamide to thioisonipecot- 

amide using phosphorus pentasulfide in pyridine failed with 
or without potassium sulfide as a catalyst. In  all cases, the 
ling was dehydrogenated and only thioisonicotinamide was 
obtained in 25-40? yields 

5- Methyl-&( C-pyrtdyl)-4( SH)-lhiazolone hydrobromde. 
Thioisonicotinamide (50 g. ) and 56 g of a-bromopropionic 
acid were heated together in toluene at  the boiling point for 
G hr. The excess toluene was decanted and the solid residue 
dissolved in ethanol and decolorized using activated char- 
coal. On cooling, a yelIow product crystallized which wab 
recrystallized from ethanol; yield, 25 g., m.p. >250°. 

Anal. Calcd. for C9H8N20S.HBr: C, 39.8; H, 3.3; S, 
10.3. Found: C, 40.5; H, 3.5;  N, 10.4. 

~-.~~ethyl-6(4-pyrzdyl)thzazoZe hydrochloride. Thioisonico- 
tinamide (50 g.) was heated at the boiling point in 250 ml. 
of chloroacetone. The excess chloroacetone was removed 
zn vacuo and the residue triturated with ether. The yellow 
residue was then crystallized from methanol, recrystalliza- 
tion after charcoal decoloration gave a buff yellow material; 
vield, 11.5 g., n1.p. 219-220(dec.). 

Anal .  Calcd for CsH,KzS HC1: N, 13.1. Found. N, 12.9 
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analyses and to Drs. E. Gruiiberg and R. J. Sch- 
nitzer for the chemotherapeutic screening of the 
compounds in tuberculosis in mice. 
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In  a previous report,l we described the methods 
of synthesis and properties of the &-diethylamino- 
ethyl esters of the isomeric trimethoxybenzoic 
acids. I t  appeared to be of interest to extend this 
study by varying the nature of the ether groupings 
in a representative member of the series. hccord- 
inglg, Tve haT7-e prepared the esters of the 3,4,5- 
trialkoxybenxoic acids which are listed in Table I. 
The 3,4,5-trialkoxy acids were chosen because of 
the arailability of gallic acid, and because of the 
relationship of the 3,4,5-trimethoxybenzoate rad- 
ical t o  the reqerpine molecule. 

The 3,4,5-triethoxy-, tri-n-propoxy-, and tri- 
benzyloxybenzoic acids were obtained from gallic 
acid by convcntioual alkylation procedures. They 
n-ere converted then to the 8-diethylaminoethyl 
esters by the I-lorenstcin and Pahlicke, method.2 

(1) S. Rabjohii and A Mendel, J Org. Chem., 21 ,  218 
(1956). 

( 2 )  H. Horenstein and H. Pahlicke, Ber., 71, 1644 (1938), 

- ____ 

Difficulties were encountered in attempts to 
alkylate gallic acid with n-butyl and n-amyl bro- 
mides in the presence of alkali. However, i t  was 
possible to  convert the trisodium salt of methyl 
gallate to the corresponding ethers. Hydrolysis of 
methyl 3,4,5-tri-n-butoxybenzoate produced an 
oil which afforded a small amount of crystalline 
3,4,8tri-n-butoxybenzoic acid. Treatment of 
methyl 3,4,5-tri-n-amyloxybenzoate in a similar 
fashion led to oils Jr-hich could not be induced to  
crystallize. 

Pharmacological tests3 have shown that the p- 
diethylaminoethyl esters of the trimethoxybenzoic 
acids arc relatively impotent in producing local 
anesthetic action in guinea pigs, whether tested by 
intradermal administration or topical application 
to the eye. The corresponding esters of the 3,4,5- 
triethoxy- and tri-n-propoxybenzoic acids ap- 
parently do not possess local anesthetic properties. 
The tribenzyloxy ester is not sufficiently soluble in 
water to  be tested under comparable conditions. 

I;XPERIMEXT.kL4 

Xaterials. 3,4,6-Trzethoxybenzoic acid (m.p. 108-110°; 
lit.5 m.p. 110') tvas obtained by the ethylation of gallic acid 
with ethyl sulfate. S,/i,5-Trtbenzyloxybenzoic acid (m.p. 190- 
191'; lit.6 m.p. 187') resulted from the action of benzyl 
chloride on gallic acid. Treatment of a methyl alcohol of 
the latter with n-propyl bromide and alkali gave 3,4,5- 
n-propoxybenzoic acid; m.p. 89-91 ' after recrystallization 
from aqueous alcohol, Esterification of gallic acid by 
means of methanol, which had been saturated with hydro- 
gen chloride, produced the corresponding ester (m.p. 194- 
i950; lit.6 m.p: 198"). 

8-Diethylaminoethyl SJ4,5-trialkosybenzoate hydrochlorides. 
The three amino ester hydrochlorides listed in Table I 
were prepared according to previously described directions,' 
and were purified by recrystallization from a mixture of 
absolute ethanol and absolute ether. 

Methyl SJ~,6-tri-n-butoxybenzoate an,d corresponding acid. 
To a solution of 6.9 g. (0.3 g. atom) of sodium in 400 ml. of 
absolute et,hanol was added 18.4 g. (0.1 mole) of methyl 
gallate and the resulting slurry was heated to reffux. A 
solution of 54.8 g. (0.4 mole) of n-butyl bromide in 50 ml. 
of alcohol was added dropwise over a period of 1 hr. and 
the reaction mixture was stirred and heated for an additional 
17 hr. Most of the solvent was removed by distillation, 200 
ml. of water was added t,o the residue, and the mixture was 
extract.ed with ether. The ether solution was washed several 
times with dilute sodium hydroxide sohitjion, dried, and 
concentrated. There w(ts obtained 13 g. (37%) of watei 
Rhich distilled a t  190-198"/1 mm.; n*z 1.4947. 

A sample of the ester was hydrolyzed in 10% aqueous 
alcoholic potassium hydroxide solution. The reaction mix- 
ture was acidified, kept cool for several days, and filtered. 
The resulting solid was recrystallized from aqueous alcohol 
to give 3,4,5-tri-n-butoxybenaoic acid which melted at  

Methyl 3,Q,5-tri-n-amyloxybenzoafe. A slurry of the tri- 
sodium salt of methyl gallate, prepared from 55.2 g. (0.3 

68.5-70". 

( 3 )  The authors are indebted to D. F. Marsh of the 

(4) All melting points are uncorrected. The semimicro 

(5) W. Will and K. Albrecht, Ber., 17, 2098 (1884). 
(6) c. Schopf and I,. Vinterhalder, A n n ,  544, 62 (1940). 

McNeil Laboratories for the pharmacological results. 

carbon hydrogen data were obtained by A. XI. 
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TABLE 1 
3,4,6-TRl.~LHOXYBENZOIC ACIDS AND ESTERS, 

/ 
RO 

Analvses. % 
Compound 

R R' 
M.P. or B.P., 

"C. 
Carbon Hydrogen 

Calcd. Found Calcd. Found 

C& CGH,,CINa 128- 130 58 52 58 59 8 27 8 22 
CGHKCH~ CaHiSClN' 153-155 70 87 70 51 G 65 6 92 
n-CaH? H 89-91 64 84 65 06 8 16 8 12 
n-C,Hr C,H,KCISa 125-126 61 16 60 82 8 87 8 98 

n-C4H9 CHI 190-195/1 mm. 68 15 68 37 9 15 9 42 
n-C~H1t CH8 203-205/1 mm. 70 01 69 71 9 71 9 58 

n-C4HB H 68 5-70 67 43 67 45 8 94 9 01 

mole) of the ester and 0.9 mole of sodium ethoxide, in 1 1. 
of absolute ethanol was stirred and heated to reflux. A 
solution of 181.2 g. (1.2 moles) of n-amyl bromide in 100 
ml. of alcohol was added dropwise, and the reaction mixture 
was heated for 10 hr. It was TTTorked up in a fashion similar 
to that described in the preceding experiment. Distillation 
of the residue which remained after concentration of the 
ether solution yielded 48.5 g. (417,) of the ester; b.p. 203- 
205"/1 mm., n'," 1.4971. 
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Recently Sorthrup King and Company, Min- 
neapolis, drew our attention to  the presence of a 
sticky substance on alsike (Trifolium hybridum) 
seeds harvested in Idaho. The material, a type of 
honey dew arising from infestation of the plants by 
aphids, Z'herioathis maculata (Buckton), was ob- 
tained by washing the seeds with mater, filtering, 
and concentrating the brownish yellow filtrate in 
vacuo to  a sirup. This sirup reduced Fehling solution 
and gave a positive nIolisch test. Paper chromato- 
graphic analysis, using three different solvents; 1- 
hutanol:ethanol:water, (4 :1:5) ;2 1-propano1:water 
a~eo t rope ;~  ethylacetate : pyridine:water (2.5:l.O:- 

(1) Paper No. 3789 of the Scientific Journal Series, Minne- 

(2 )  S. S'l. Partridge, Nature, 158, 270 (1946). 
( 3 )  F. Smith and H. C. Srivastava, J .  Am. Chem. Sac., 78, 

sota Agricultnral Experiment Station. 

1404 (1956). 

3.5) * and p-anisidine phosphate spray,j reyealed 
the presence of glucose, fructose, maltose, malto- 
triose, and other more slowly moving components.6 
Inasmuch as the material arose from aphids it was 
expected that one of the components might be 
melezitose' but none was present. The maltose 
component was separated by sheet paper chroma- 
tography using Whatman N o .  3 paper and the above 
pyridine-ethyl acetate-water solvent in the usual 
way and extracted from the appropriate segments 
of the paper with water. Removal of the solvent 
in oucuo produced a colorless sirup which crystal- 
lized when dissolved in the minimum quantity of 
water and treated with ethanol to  incipient tur- 
bidity. The crystalline product proved to  be mal- 
tose, melting point and mixed melting point 118- 
123O, [a]: + 126' in water (c, 0.5). The maltose 
was further characterized by reduction with sodium 
borohydride* to  nialtitol which was tranformed by 
means of sodium acetate and acetic anhydride into 
the crystalline n ~ n a c e t a t e , ~ , ' ~  melting point and 
mixed melting point 82-83'. 

Paper chromatography has show1 in other ex- 
periments that the honey dew exuded by the leaves 
of a young peach tree (i lrnygdalus s p . )  contained 
glucose, fructose, and sucrose; that from the leaves 
of a House Balsam (Impatiens sultani) contained 

(4) E. F. McFarren, K. Brand, and H. R. Rutkomslti, 
Anal. Chem., 23, 1146 (1951). 

(5) S. hlukherjee and H. C. Srivastava, iVature, 169, 
330 (1952). 

(6) C. J. P. Il-olf and W. H. Ewart, Arch. Biochem. and 
Biophys., 58, 365 (1956); R. H. Hackman and Trikojue, 
Biochem. J . ,  51, 653 (1952). 

(7) C. S. Hudson and S. F. Sherwood, J .  Am. Chem. Soc., 
42, 116 (1920). 

(8) M. Abdel-Akher, J. K. Hamilton, and F. Smith. 
J .  Am. Chem. Soc., 73, 4691 (1951). 

(9) M. L. Wolfrom and T. S. Gardner, J .  Am. Chem. SOC., 
62, 2553 (1940). 

(10) P. Karrer and J., Bjichi, Helv. Chim. Acta, 20, 86 
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