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(1.3 g.) was recrystallized from a methanol-aoetone mixture 
and finally from 2-propanol, m.p. 169-170°. 

Anal. Calcd. for C26H33N305: C, 65.85; H, 7.3; N, 9.22. 
Found: C, 65.74; H, 7.32; N.9.16. 

5-(3-Bis[2-hydroxyethyl]aminopropyI)-6,7,8,9,10,ll-5H-
cyclooct[6]indole (IX, n = 6).—5-(3-Aminopropyl)-6,7,8,9,10,ll-
5H-cyclooot[6]indole (11.5 g., 0.045 mole) was dissolved in 
methanol (50 ml.), and ethylene oxide (4.4 g., 0.1 mole) was added 
slowly. The solution was allowed to stand for 2 days and the 
solvent then distilled. The residue was transferred to a small 

(25 ml.) pear-shaped flask and distilled in vacuo. The product 
(12 g., 77.5%) was an extremely viscous liquid, b.p. 245-250° 
(0.01 mm.), and it was necessary to apply heat to the condenser 
to maintain a flow. 
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A large number of esters and amides were prepared from 3,4,5-trimethoxy-, 3,4-dimethoxy-, and 3,4-methyl-
enedioxybenzoic, -phenylacetic, -cinnamic, and -hydrocinnamic acids (I, II, and III). Most of these were made 
by reaction of the acid chlorides with the appropriate alcohol or amine, but some involved the rearrangements 
shown in Chart I. The compounds generally produced central nervous system (CNS) depressant effects as 
shown by gross observation of intact animals and confirmed by avoidance behavior and motor activity studies. 

The interesting central nervous system depressant 
activity found for certain di- and trimethoxyaceto-
phenones, described in paper V of this series,1 encour
aged us to continue the study. In previous, somewhat 
related work,2 acids, esters, and especially amides wrere 
found to be active depressants. Therefore a con
siderable number of compounds of the types I, II, and 
III were prepared. 

COOR1 ACON(RI)2 

CH3CT y ^ocH; 
OCH3 

I 
A = single bond CHV 

ACON(RI)2 

OCH; p 
0-CH2 

III 
or -CH-CH-; R = H or 

5-OCH3 
In general the esters and amides were prepared from 

the corresponding acid chlorides by treatment with the 
appropriate alcohol or amine in the presence of a proton 
acceptor. In the preparation of the amides an excess 
of the amine usually served for this purpose. 

The preparation of several compounds involved 
rearrangement of oxazoline hydrohalides to N-(/3-
haloethyl)amides. These in turn rearranged during 
hydrolysis to /3-aminoethyl esters as is shown in Chart I. 

These findings confirm and extend the work of Fry3 

who carried out some similar rearrangements from N-
benzoylethanolamine. It is interesting to note that 
whereas the oxazoline hydrochloride 18 rearranged 
essentially completely to the j3-chloroethylamide 16 
on heating, either the corresponding oxazoline hydro-
bromide 19 or the /3-bromoethylamide 17 went to an 
equilibrium mixture when heated under the same 

(1) R. B. Moffett, A. R. Hanze, and P. H. Seay, J. -Med. Chem., 7, 178 
(1964). 

(2) R. B. Moffett, P. H. Seay, and W. B. Reid, ibid.. 2, 179 (1960). 
(3) E. M. Fry, J. Org. Chem., 14, 887 (1949). 

conditions. This doubtless reflects the difference 
between the C-Cl and C-Br bond energies. 

Pharmacology.—Table I lists the compounds pre
pared in this work with some of their central nervous 
system activities in mice and rats. A number of old 
compounds are included for comparison. Method
ology details may be found in paper V of this series.1 

It may be noted that most of these compounds are 
depressants. This was observed in intact mice and 
rats during toxicity studies and confirmed by avoidance 
behavior studies4 and in some cases by motor activity 
tests.2 

In general, the amides are more depressive than the 
esters and the 3,4,5-trimethoxyphenyl compounds 
are more active than the corresponding dimethoxy 
compounds. The methoxybenzamides and cinnamides 
are better than the phenylacetamides or hydrocin-
namides. It seems that small substituents, for example 
hydrogen, methyl or allyl, on the amide nitrogen are 
desirable. Larger radicals, especially those containing 
functional groups, decrease the depressant activity. 

Experimental8 

l-Methyl-4-piperidyl 3,4,5-Trimethoxybenzoate6 [2 (base)].— 
A solution of 23.0 g. (0.1 mole) of 3,4,5-trimethoxybenzoyl chlo
ride and 23.0 g. (0.2 mole) of N-methyl-4-hydroxypiperidine in 
300 ml. of benzene was heated under reflux for 2 hr. A white solid 
separated and after cooling the mixture was extracted with cold 
dilute hydrochloric acid. The free base was liberated with 
sodium hydroxide and extracted with ether. After washing 
with water and saturated sodium chloride, the ether solution 
was dried over sodium sulfate, filtered, and evaporated. The 

(4) To be reported by Dr. D. G. Anger, The Upjohn Co., Kalamazoo, 
Mich. 

(o) Melting points were taken in capillary tubes with a partial immersion 
thermometer. Calibration of the apparatus against standard compounds 
showed no need for correction. Infrared spectra were obtained on all pure 
compounds and unless otherwise noted were in accordance with the proposed 
structures. 

(6) Prepared by Dr. R. P. Holysz in these laboratories. 
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TABLE I: PHARMACOLOGICAL ACTIVITY 
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" Compounds were administered to mice intraperitoneally. The values (mg./kg.) are approximations with an accuracy of about 
+ 100% to —50%. b Mice (or rats) were observed during the toxicity tests (footnote a). The lowest dose at which significant de
pression was noted in mice is recorded in this column. Depression at doses greater than 40% of the L D a is not considered significant 
and is indicated as negative ( —). For the most part the rat toxicity studies were not carried to doses as low as 40% of the LD60 but in 
cases where depression was noted at such a dose it is recorded in footnotes. Any other significant effects on the CNS which were ob
served are also noted in footnotes in this column. e See footnote 7. d See footnote 6. " Available commercially but included for com
parison. 1 R. B. Moffett, U. S. Patent 3,036,128 (1962). « See footnote 11. * Sleep in rats at 500 mg./kg. (70% of the rat LD50). 
' Trioxazine, see L. Vargha, E. Kasztreiner, J. Borsy, L. Farkas, J. Kuszmann, and B. Dumbovich, Biochem. Pharmacol., 11, 639 
(1962); J. Borsy, M. Feketa, and Zs. Csizmedia, Ada. Physiol. Acad. Sci. Hung., 19, 27(1961). J Sleep in mice at 370 mg./kg. 
and in rats at 500 mg./kg. Extreme depression in rats at 250 mg./kg. (50% of the rat LD60). Motor activity of mice 50% decrease 
at 60 mg./kg. * See Table I I , footnote gg. * Depression in rats at 100 mg./kg ( < 1 0 % of the rat LD«,). m See footnote 13. "Th i s 
amide has been prepared by several workers by a Wolff rearrangement [for example by G. P. Schiemenz and H. Engelhard, Chem. Ber., 
92, 1336 (1959)]. We prepared it via the acid chloride and ammonia from the commercially available (Aldrich Chem. Co.) 3,4,5-tri-
methoxyphenylacetic acid, m.p. 124-125°. " G. P. Schiemenz and H. Engelhard, Chem. Ber., 93, 1751 (1960). v C. M. Hofmann, 
Union of South Africa Patent Spec. 4314 (1960); Brit. Patent 906,319 (1962). No analysis is given. " Motor activity of mice 50% 
decrease at 30 mg./kg. r See footnote 14. s Motor activity of mice 99% decrease at 100 mg./kg. ' K. W. Gopinath, T. R. 
Govindachari, K. Nagarajan, and K. K. Purushothaman, / . Chem. Soc, 1144 (1957). " Depression in rats at 325 mg./kg. (30% of 
the rat LD60). * See footnote 15. " Motor activity of mice 50% decrease at 50 mg./kg. x Motor activity of mice 50% decrease 
at 150 mg./kg. " Motor activity of mice 50% decrease at 300 mg./kg. 
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resulting solid was recrystallized from 150 ml. of methyleyclo-
hexane giving 23.8 g. of nearly white crystals, m.p. 83-85°.7 

Hydrochloride6 (2).—A solution of 23.5 g. (0.076 mole) of the 
free base in 300 ml. of ethyl acetate was acidified with ethanolic 
hydrogen chloride. The white crystals were collected and dried: 
weight 23.24 g., m.p. 228° dec. This was recrystallized from 225 
ml. of 2-propanol containing 20 ml. of methanol giving 20.8 g. 
of white crystals, m.p. 233-234° dec. Palazzo, et al.,1 report 
m.p. 230°. 

Methobromide6 (3).—To a cold benzene solution of crude free 
base (from 0.06 mole of 3,4,5-trimethoxybenzoyl chloride) was 
added 20 ml. of cold methyl bromide. After standing for 3 days, 
100 ml. of ether was added and the crystalline quaternary salt 
was collected. After 3 crystallizations from methanol, 9.4 g. 
of white crystals was obtained, m.p. 237.5-238°. 

l-PhenethyI-4-piperidyl 3,4,5-Trimethoxybenzoate Hydro
chloride" (4).—A solution of 13.84 g. (0.06 mole) of 3,4,5-tri
methoxybenzoyl chloride in 40 ml. of toluene was added dropwise 
during 3 hr. to a solution of 10.26 g. of l-phenethyl-4-piperidinol 
in 40 ml. of anhydrous pyridine. The mixture was stirred foi
ls hr., and diluted with 300 ml. of toluene and 10 ml. of water. 
The mixture was washed with dilute sodium hydroxide solution 
and water. The toluene solution was filtered and evaporated to 
dryness under reduced pressure leaving 18.5 g. of red oil. This 
base was dissolved in 50 ml. of absolute ethanol, decolorized 
with activated charcoal, and 10 ml. of concentrated hydrochloric 
acid and 50 ml. of ether were added. Refrigeration of the solution 
yielded 16.30 g. of crystals, m.p. 222-223°. 

Methobromide6 (5).—An ether solution of free base from 5 g. 
of the hydrochloride (4) was cooled to 0° and 20 ml. of cold 
methyl bromide was added. The solution was allowed to stand 
for several days and the resulting white solid was collected. This 
was recrystallized from a mixture of methanol and ether yielding 
5 g. of the quaternary salt, m.p. 226-227° dec. 

l-(2-ThienyI)-3-diethylamino-2-propanol.,— 2-Thienyllithium9 

was prepared in a 22-1. flask from 200 g. of lithium, 1360 g. of butyl 
bromide, 840 g. of thiophene, and 8 1. of absolute ether. To this 
solution was added slowly, at reflux, 1040 g. of 3-diethylamino-l,2-
epoxypropane.10 After stirring under reflux for an additional 

(?) (.!. Palazzo, L. P iz / i , anil ( ' . Pozzat i , Arm. Chim. (Home) , 49, 8.").'! 
( llloll); Clam. Abslr.. 54, 24510 / (1960) . 

(8) 1'irst p r epa red by D r . Louis I". Cason, Tuskestee I n s t i t u t e , Tuskeuee . 
Ala. 

(10 H. Oi lman and 1). A. Shir ley, ./. Am. Vl,<m. So,-.. 7 1 , 1HTII (Hi Ho. 
(10) II. Oi lman , C. S. S h e r m a n , C. ( ' . Price, R. ( ' . Dlderfield, .1. T . M a y 

nard , It. II . Re i t sema , I.. T o l m a n , S. P. Mass ie . J r . , P. J. Marsha l l , and P. 
( Jo ldman, ibid., 68, 1291 (P.I46). 

hour, sufficient water was added to dissolve the inorganic salts. 
The ether layer was separated, dried, and the solvent was re
moved. The oily product was distilled under reduced pressure 
giving 1333 g. of product, b.p. 121° (6.0 mm.). A sample was 
further purified bv careful redistillation, b.p. 140° (15 mm.). 

Anal. Oalcd.'for C„H1 9NOS: 0 , 6 1 . 9 2 ; H, 8.98; N, 6.57; 
S, 15.03. Found: 0,62.39; H, 8.73; N, 6.22; S, 14.80. 

3,4,5-Trimethoxybenzoate Ester of l-(2-Thienyl)-3-diethyl-
amino-2-propanol Hydrochloride (6).—A solution of 23 g. (0.1 
mole) of 3,4,5-trimethoxybenzoyl chloride, and 21.3 g. (0.1 mole) 
of l-(cf-thienyl)-3-diethylamino-2-propanol in 100 ml. of benzene 
was heated under reflux for 0.5 hr. and allowed to stand for 6 days. 
The mixture was poured into ice-water and acidified with hydro
chloric acid. The resulting crystalline solid was collected, washed 
with water and benzene, dried, and recrystallized from methanol, 
m.p. 156-158°. This was shown, by comparison of its infrared 
spectrum with that of an authentic sample, to be 3,4,5-trimethoxy-
benzoic anhydride. Dilution of the methanolic filtrate with ether 
gave 14.8 g. of the desired ester hydrochloride. The aqueous 
solution was separated, washed with benzene, and made basic witli 
sodium hydroxide. The oily free base was extracted with ether, 
washed with water, and dried over sodium sulfate. After filtra
tion the ether solution of the free base was acidified with eth
anolic hydrogen chloride. The resulting hydrochloride slowly 
crystallized and was recrystallized from 75 ml. of 2-propanol giv
ing an additional 9.S g. of ester hydrochloride, m.p. 160-162.5°. 

General Method for the Preparation of Amides.—To a solution 
of 0.2 mole of the acid chloride in a mixture of absolute ether and 
benzene was added slowly, with stirring, a solution of 0.4 mole of 
the requisite amine in the same solvents. The mixture became 
warm and usually reached reflux, and a solid separated. After 
stirring for an additional 2 hr. ice-water was added, and the 
mixture was acidified with hydrochloric acid. If solid amide 
remained insoluble in both layers it was collected, washed with 
cold dilute sodium carbonate solution, water, and ether, and re
crystallized from the solvent indicated in Table II. If the amide 
was appreciably soluble, it was extracted from the aqueous solu
tion with ether, washed with cold dilute sodium carbonate solu
tion, water, and saturated sodium chloride. After drying over 
sodium sulfate, filtering, and removing the solvent, the residue 
was crystallized from the indicated solvent. 

2-(3,4,5-Trimethoxyphenyl)-oxazoIine Hydrochloride (18).— 
To 100 ml. of thionyl chloride was added portionwise at 5-7° 
during 15 min. 25.5 g. (0.1 mole) of X-(/3-hydroxyethyl)-3,4,5-
Irimethoxybenzamide." After stirring the solution for 2 hr. at 

( l l j M . E. K u e l m e a n d 11. P. L a m b e r t , ibid.. 8 1 , 4278 (1959). 
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E t O A c + CeHu 5 

D M F ' 
E t O H 
E t O H 
M e O H 
i - P r O H 
M e O H 
t - P r O H 
E t O A c 
M e O H 
E t O A c 
E t O A c 
t - P r O H 
E t O A c 
M e C O M e 
E t O H 
M e O H 
t - P r O H 
t - P r O H 
H.O 
E t O H 
t - P r O H 
M e O H 
M e O H 
M e C O M e 
E t O A c 
E t O A c 
E t O A c 

t - P r O H 
i - P r O H 

+ C.Hi4« 

+ CeHu* 

E m p i r i c a l 
fo rmula 

C u H i . C l N O . ' ' 
C ie&aNOj 
C I . H M C I N O I * 

Ci7H2eBrNOi* 
C M H I O C 1 N 0 6 ' 

CsiHisBrNOt* 
CziHsoClNOiS' 
C1SH17NO4 
G4H1.NO4 
C u H » N 0 4 
C1.H21NO4 
C u H u N O j 
C18H21N04 
C u H n N O i 
Ci!HieClN04"" 
C u H i . B r N O . * 
C i s H u C l M V 
C u H i « B r N 0 4 n 

C i i I f a C l N ^ " 
C l s H M BrN204 s 

C11H2.NO1 
CisHitNiOe 
C I . H M N O I 

CisH2sNO s 

C1CH23NO5 
C H H U N S O J 

C1.H17NO. 
C i . H , I N 0 4 
C u f t i N O a 
C „ H i - N 0 6 

CioHuXOaS*' ' 
C12H1SNO4 
C . H u N O , 
C I S H I E N O J 

C n H n N O j 
C n H u N O i 
CmHiaNOj 
Ci4Hi„N04 
C u H i r N O i 
C14H11N04 
C13H17NO.1 
C14&9NO4 
CieH2 8N04 
C n H i , N 0 4 
C17H21NO4 
C i e & i N O j 
G s f t o N l O j 
C,sHi»N04 
Ci .H , 3 N04 
C U H I T N O . 

CnHisXO., 
C14H21NO4 
C11H17NO4 
C14H19NO4 
C14H19NO4 
C14H20O4 
C12H20CINO20 

C16H20O5 

Carb< 
Calcd . 

4 9 . 4 0 
6 2 . 1 2 
5 5 . 5"* 
5 0 . 5 0 
6 3 . 3 6 
5 8 . 3 0 
5 6 . 8 1 
6 2 . 1 4 
6 3 . 3 8 
6 3 . 3 8 
6 5 . 9 5 
6 4 . 9 6 
6 8 . 1 2 
68 .44 
5 2 . 6 5 
4 5 . 3 0 
5 2 . 6 5 
4 5 . 3 0 
52 .74 
4 7 . 7 5 
5 8 . 7 0 
5 3 . 7 2 
6 2 . 1 2 
6 2 . 1 2 
6 2 . 1 2 
5 7 . 1 3 
6 1 . 8 5 
6 9 . 7 0 
62 .24 
6 1 . 6 2 
52 .84 
6 0 . 7 5 
5 4 . 8 2 
6 5 . 1 4 
6 4 . 3 8 
6 1 . 6 4 
6 1 . 5 2 
6 3 . 3 8 
6 6 . 3 6 
6 3 . 3 8 
62 .14 
6 3 . 3 9 
6 5 . 5 1 
6 4 . 9 6 
6 7 . 3 1 
6 2 . 5 2 
5 9 . 9 9 
6 8 . 9 9 
5 9 . 1 8 
6 7 . 9 9 
6 3 . 7 5 
6 2 . 9 0 
6 2 . 1 3 
6 3 . 3 8 

66 .64 
58 .64 
6 4 . 2 7 

on, % 
F o u n d 

4 9 . 2 9 
6 1 . 7 0 
5 5 . 4 3 
5 0 . 4 8 
6 3 . 2 0 
5 7 . 6 3 
5 6 . 7 7 
6 2 . 3 1 
6 3 . 4 3 
63 .74 
6 6 . 0 0 
6 5 . 1 9 
6 8 . 1 0 
6 8 . 5 2 
5 2 . 5 0 
4 5 . 7 5 
5 2 . 8 3 
4 5 . 5 7 
5 3 . 1 7 
4 7 . 4 7 
5 8 . 6 9 
5 3 , 7 0 
6 2 . 2 9 
6 2 . 2 8 
6 2 . 2 8 
5 6 . 9 1 
6 1 . 7 3 
6 9 . 7 0 
6 2 . 4 9 
6 2 . 0 1 
5 3 . 1 1 
6 0 . 7 8 
5 4 . 9 1 
6 5 . 1 3 
6 4 . 5 9 
6 0 . 6 7 
6 1 . 6 9 
6 3 . 2 3 
6 6 . 2 4 
6 3 . 1 3 
6 2 . 4 0 
6 3 . 4 4 
6 5 , 6 1 
6 5 . 0 7 
6 7 . 3 7 
6 2 . 8 4 
5 9 . 6 1 
6 9 . 1 6 
5 9 . 4 3 
6 7 . 8 7 
6 4 . 0 2 
6 3 . 1 0 
6 2 . 1 9 
6 3 . 3 7 

6 6 . 7 1 
5 9 . 0 7 
6 4 . 2 7 

H y d r o 
Calcd . 

6 . 2 2 
7 .49 
6 . 9 9 
6 . 4 8 
6 .94 
6 . 5 2 
6 . 8 1 
6 . 8 2 
7 .22 
7 . 2 2 
7 . 2 7 
6 . 9 1 
7 . 3 1 
8 .16 
5 .89 
5 .07 
5 .89 
5 .07 
7 .27 
6 . 6 8 
7 . 7 0 
6 . 0 1 
7 .49 
7 .49 
7 .49 
6 . 1 7 
5 . 8 8 
6 . 4 7 
6 . 1 0 
5 .17 
5 .76 
6 . 3 7 
5 .62 
6 . 8 3 
5 .40 
7 . 5 6 
6 . 7 1 
7 . 2 2 
7 . 2 8 
7 . 2 2 
6 . 8 2 
7 . 2 2 
7 . 9 0 
6 . 9 1 
6 . 9 8 
6 . 8 8 
6 . 2 9 
6 . 1 1 
5 .87 
6 . 9 3 
6 . 3 2 
7 . 9 2 
6 . 8 2 
7 . 2 2 

7 . 9 9 
8 .20 
7 . 1 9 

gen, % 
F o u n d 

6 .20 
7 . 2 0 
7 . 1 1 
6 . 1 3 
6 . 9 5 
6 . 7 1 
6 . 4 5 
6 . 6 7 
6 , 8 3 
7 , 1 0 
7 . 3 3 
7 , 2 2 
6 . 9 8 
8 ,02 
5 .84 
4 . 9 9 
5 .83 
5 ,00 
7 . 1 0 
6 . 6 3 
7 . 7 0 
5 .74 
7 . 3 0 
7 . 4 2 
7 . 7 9 
6 .00 
5 .72 
6 ,54 
6 , 2 2 
4 , 9 5 
5 ,56 
6 .46 
5 .82 
6 . 5 6 
5 . 1 5 
7 . 4 3 
6 . 7 2 
6 . 9 5 
7 . 2 1 
7 . 0 9 
6 .66 
7 . 0 0 
7 . 6 5 
7 . 0 1 
6 . 9 3 
6 .74 
6 . 2 8 
5 .99 
5 .99 
6 . 6 3 
6 . 3 3 
7 . 7 5 
6 . 8 3 
7 . 6 0 

7 . 7 8 
8 .32 
6 . 8 6 

Ni t rogen , % 
Calcd . 

4 . 8 0 
4 . 5 3 
4 . 0 5 
3 . 4 6 
3 . 2 1 
2 . 8 3 
3 . 1 6 
5 .57 
5 . 2 8 
5 . 2 8 
4 . 8 1 
5 . 0 5 
4 . 4 1 
4 . 2 0 
5 .12 
4 . 4 0 
5 .12 
4 . 4 0 
8 ,79 
7 . 4 3 
4 . 2 8 

10 .44 
4 . 5 3 
4 . 5 3 
4 . 5 3 
9 . 5 2 
4 . 8 1 
4 . 2 8 
4 . 0 3 
4 . 2 3 
6 . 1 6 
5 .90 
7 . 1 0 
6 . 3 3 
6 . 8 3 
5 . 53 
7 . 1 8 
5 . 2 8 
5 . 9 5 
5 . 2 8 
5 . 57 
5 , 2 8 
4 . 7 8 
5 . 0 5 
4 , 6 2 
4 . 5 6 
8 . 7 5 
4 . 4 7 
6 . 2 8 
5 .66 
6 . 7 6 
5 .24 
5 . 5 8 
5 . 2 8 
5 . 2 8 

5 .70 

F o u n d 

4 . 8 6 
4 . 6 3 
3 . 9 5 
3 . 2 0 
3 . 1 6 
3 . 2 5 
3 . 1 6 
5 . 5 1 
5 .16 
5 .40 
4 . 9 2 
4 . 9 9 
4 . 4 7 
4 . 2 7 
5 .29 
4 . 2 8 
5 . 0 0 
4 . 2 7 
8 .70 
7 . 3 2 
4 . 2 5 

1 0 , 2 9 
4 . 6 7 
4 . 5 7 
4 . 5 8 
9 . 5 0 
5 . 0 0 
4 . 3 1 
3 . 7 5 
4 . 3 0 
6 .02 
6 . 0 1 
7 . 1 0 
6 . 6 2 
6 . 8 1 
5 .39 
7 . 0 8 
5 ,50 
6 , 0 3 
5 ,09 
5 .72 
5 .50 
4 . 9 3 
4 , 8 1 
4 , 6 4 
4 . 6 4 
8 .86 
4 . 7 1 
5 .99 
5 . 6 8 
6 . 6 4 
5 .36 
5 .46 
5 . 3 8 
5 . 0 3 

5 .99 

10.25. 
* Anal 
Calcd. 
19.83. 

" Unless otherwise indicated the amides in this Table were prepared by the general method described in the Experimental section. 
Yields are based on the starting acid chloride and are calculated for material melting not less than 2° below the highest melting point 
obtained. b See footnote 5. c See experimental section for specific preparation of this compound. d Anal. Calcd.: CI, 12.15; O, 
27.42. Found: CI, 12.14; O, 26.22. ' See footnote 7. / See footnote 6. " MeC 6 H u = methyleyclohexane. "Anal. Calcd.: CI 

Found: CI, 10.34. 'Anal. Calcd.: Br, 19.77. Found: Br, 19.31. ' A n a l . Calcd.: CI, 8.13. Found: CI, 8.07. 
Calcd.: Br, 16.16. Found: Br, 16.40. ' Anal. Calcd.: CI, 7.99; S, 7.22. Found: CI, 8.10 S, 7.26. m Anal. 

CI, 12.95; O, 23.88. Found: CI, 13.14; O, 22.88. n Anal. Calcd.: Br, 25.12; O, 20.11. Found: Br, 25.41; O, 
"Anal. Calcd.: CI, 14.43. Found: CI, 14.22 p Extracted from the aqueous solution with chloroform. The product 

was repeatedly fractionally crystallized from methyleyclohexane. s CeHn = petroleum hexane (Skellysolve B). ' D M F = 
dimethylformamide. s See Table I, footnote -p. ' Extracted from the aqueous solution with chloroform and benzene. u The acid 
chloride was prepared from the corresponding acid and thionyl chloride and was used without purification. The vield is calculated 
from the starting acid. "See footnote 14. w Anal. Calcd.: CI, 12.95; O, 23.38. Found: CI, 12.65; O, 23.64." x Anal. Calcd.: 
Br, 25.12; O, 20.11. Found: Br, 25.03; O, 19.04. * Anal. Calcd.: CI, 11.12; O, 20.08. Found: CI, 11.22; O, 20.18. 'Anal: 
Calcd.: Br, 21.18. Found: Br, 21.02. °° C6Hi2 = cyclohexane. bb This product failed to crystallize and was distilled in a short path 
distillation apparatus at 170° (bath temp.) (0.02 mm.) giving a 94% yield of colorless gum. cc See Table I, footnote/. dd Extracted 
from the aqueous solution with ether and then with methylene chloride. After removing the solvent the residue was dissolved in ben
zene and passed through a column of 250 g. of acid-washed alumina which was eluted with more benzene. The solvent was removed and 
the product crystallized from heptane. "" C7Hia = petroleum heptane (Skellysolve C). " See footnote 13. '" Commerical syringam-
ide was obtained from Aldrich Chemical Co. Inc., Milwaukee, Wis. A sample was sublimed at 170° (bath, 0.01 mm.) giving white 
solid which was crystallized from 2-propanol. hh Anal. Calcd.: S, 14.11. Found: S, 14.02. 
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0-5°, the excess thionyl chloride was removed under reduced 
pressure. The resulting white solid was slurried well with 150 
ml. of methanol at room temperature. After nitration and 
washing with methanol 22.3 g. of white crystalline solid was 
obtained, m.p. 135.5-137.5° (after sintering at about 125°). 

N-( /3-Chloroethyl )-3,4,5-trimethoxybertzamide (16).—Crude 
oxazoline hydrochloride was prepared as described. This was 
dissolved in about 150 ml. of 1-butanol and boiled for a few 
seconds. On cooling, crystals separated which were collected, 
washed with butanol and ether, and dried giving 23 g. (84',',) of 
white solid, m.p. 132-134.5°. This reaction could also be carried 
out by heating at 150° in the absence of solvent or with xylene 
at the boiling point. Boiling with methanol or toluene gave 
incomplete reaction. 

N-(/3-Bromoethyl)-3,4,5-trimethoxybenzamide (17). A ben
zene solution of /3-bromoethylamine was prepared by extracting 
with benzene a cold mixture of an excess of 2-bromoethylamine 
hydrobromide and 0.2S mole of strong sodium hydroxide. After 
drying over potassium carbonate and filtering, 23.0 g. (0.1 mole) 
of 3,4,5-trimethoxybenzoyl chloride in 100 ml. of benzene was 
added slowly with cooling. The mixture was stirred for 1 lir. at 
temperatures up to 22° and filtered, giving Hi.5 g. of white solid, 
m.p. Kit)-162.5°. The infrared spectrum showed that no salt 
was present, and was very similar to that of the corresponding 
chloride. 

2-(3,4,5-Trimethoxyphenyl)oxazoline Hydrobromide (19). 
To a mixture of 40.6 g. (0.2 mole) of /3-bromoethylamine hydro
bromide and a solution of 23.0 g. (0.1 mole) of 3,4,5-trimethoxy
benzoyl chloride in 100 ml. of benzene was added slowly at 10-20° 
with stirring 38.0 g. (0.25 mole) of triethylamine in 50 ml. of 
benzene. After stirring for 4 hr. the mixture was poured into 
ice-water and made weakly acidic (pH about 6) with acetic acid. 
The resulting solid was collected, washed with ice-water and 
ether, and dried giving 20.99 g. of nearly-white solid, m.p. 160-
163°. This was boiled with benzene and filtered hot. The in
soluble crystals were the oxazoline hydrobromide, weight 9.6 
g.; m.p. 162-164°. This was recrystallized from 300 ml. of 
absolute ethanol giving 3.S g. of white crystals, m.p. 102.5-
165°. By concentration and cooling there was obtained from the 
benzene and ethanol filtrates an additional 7.7 g. of the same 
product. 

A small sample of this oxazoline hydrobromide in water was 
treated with sodium bicarbonate solution. A crystalline solid 
(free base) soon separated which was collected and dried, m.p. 
69-71°. It contained no halogen and the infrared spectrum 
was essentially identical with that of the base obtained similarly 
from 2-(3,4,5-trimethoxyphenyl)oxazoline hydrochloride (18). 

Heating either the (3-bromoethylamide or the oxazoline hydro
bromide either in butanol or without solvent gave material which, 
as judged from the infrared spectrum, is a mixture of the oxazo
line hydrobromide and the /3-bromoethylamide. This is in con
trast to the oxazoline hydrochloride which went almost completely 
to the /3-chloroethylamide on heating. 

tf-Aminoethyl 3,4,5-Trimethoxybenzoate Hydrochloride (1).— 
Crude N-(/j-cluoroethyl)-3,4,5-trimethoxybenzamide was pre
pared from 23 g. (0.1 mole) of 3,4,5-trimethoxybenzoyl chloride 
as previously described for the corresponding bromo compound 
using /3-chloroethylamine hydrochloride in place of pj-bromoethyl-
amine hydrobromide. The amide was boiled with 400 ml. of 
water, treated with decolorizing charcoal, and the solution con
centrated under reduced pressure. Benzene was added and partly 
distilled to remove any remaining water. Warming and the 
addition of a little methanol caused crystallization of 15.2 g. of 
nearly-white solid, m.p. 165-168°. Recrystallization from 2-
propanol gave 13.8 g. of crystals, m.p. 166-168°. 

A small sample of the X-(/3-bromoethyl)-3,4,5-triniethoxybenz-
amide (17) was boiled with water and the solution was passed 
through a column of quaternary ammonium chloride ion exchange 
resin (IKA-400). The solution was then evaporated to dryness 
under reduced pressure and the residue was recrystallized from 
2-propanol giving white crystals, m.p. 165-167.5°, shown by 
infrared spectrum and mixture melting point to be identical with 
the above. 

N-(#-Dimethylaminoethyl)-3,4,5-trimethoxybenzamide Hy
drochloride (20).—The base12 was prepared in 87 r4 yield by the 
general method described. A solution of 28.22 g. (0.1 mole) of 
this base in 500 ml. of ethyl acetate and 40 ml. of methanol was 

i'12) This hase Has p repa red by (!. P. Srhiemen/ : ami II. Kriiielhanl. 
Clirm. Bir., 92, 857 USI/W). by a different me thod . 

acidified with ethanolic hydrogen chloride giving an oil which 
crystallized on standing. The mixture was diluted to 2 1. with 
absolute ether and cooled overnight. The solid was collected, 
washed with ether, and dried giving 31.6 g. of crystals, m.p. 
94-96°. This was recrystallized first from methyl ethyl ketone 
and then from 2-propanol yielding 10.3 g. of white crystals, m.p. 
]37-l:59°. 

N-( d-Trimethylammoniumethyl )-3,4,5-trimethoxybenzamide 
Bromide (21).—To a. cold solution of 28.22 g. (0.1 mole) of the 
free base12 in 200 ml. of methyl ethyl ketone and 30 ml. of meth
anol was added 28.(i g. (0.3 mole) of cold methyl bromide. The 
flask was stoppered, clamped, and allowed to stand tit room tem
perature for -1 days. The solution was concentrated and diluted 
with ethyl acetate. On shaking, a white granular solid was 
obtained which was collected and dried giving 34.8 g. (92.5 ' , ) 
of solid, m.p. 137 141°. This was recrystallized from 2-pro
panol and diluted with ether yielding 32.1 g. of white solid, in.p. 
13(1 141°. 

n-(3,4,5-Trimelhoxybenzoylaminojacetaldoxime (23). A solu
tion of 30.7 g. (0.0935 mole) of the acetal (Table II, 7) in 250 ml. 
of 00'', ethanol at. 30° was acidified with 2 ml. of concentrated 
hydrochloric acid anil allowed to stand at room temperature for 
20 hr. An aqueous Solution of 10 g. of hydroxylamine hydro
chloride was added and the solution was made basic, to pbcnol-
phlhalein (pH about 9) with about 45 ml. of 4 .V sodium hy
droxide. Alter standing at room temperature for 5 days a small 
amount of crystalline material had separated. This was col
lected and recrystallized from absolute ethanol giving 1.33 g. of 
nearly white crystals, m.p. 173- 177°. By concent ration of the 
filtrates and repeated recrystallization of the resulting solid from 
witter and then from absolute ethanol, 9.45 g. of slightly less 
pure crystals, m.p. 163-171°, was obtained. 

4-(3,4,5-Trimethoxybenzoyl)-2-piperazinone (28).—A solution 
of 46 g. (0.2 mole) of 3,4,5-trimethoxybenzoyl chloride in 100 ml. 
of warm benzene was added slowly with stirring at 80-100° to a 
solution of 45 g. (0.45 mole) of 2-ketopiperazine in 350 ml. of 
diethyleneglycol dimethyl ether. After heating on a steam 
bath for 0.5 hr., the mixture was concentrated nearly to dryness 
under reduced pressure on it steam bath. The residue was neu
tralized with acetic acid and recrystallized twice from 2-propanol, 
filtering the hot solution each time from insoluble salt of the 
starting material. The yield was 23 g. of nearly white crystals, 
in.p. 159- 161 ° which was free of chloride as shown by a Beilstein 
test, 

/j-N-(3,4,5-Trimethoxybenzamido)benzoic Acid (32).—To a 
solution of 27.4 g. (0.2 mole) of p-aminobenzoic acid in 200 ml. of 
-V sodium hydroxide was added 23 g. (0.1 mole) of finely ground 
3,4,5-trimethoxybenzoyl chloride with stirring and cooling. 
Then 100 ml. of ,V sodium hydroxide was added dropwise at such 
a rate that the mixture was kept approximately neutral to phenal-
phthalein. About 15 min. was required. The slightly basic 
mixture was stirred at 5° for tut additional 2.5 hr. during which 
practically all the solid dissolved. After filtration, the solution 
was acidified giving it gummy solid. This was collected, washed 
with dilute hydrochloric acid, dissolved in dilute sodium hy
droxide, and reprecipitated with dilute hydrochloric acid. The 
solid was collected, washed with water, and dried, yielding 31.s 
g. of nearly-white solid, m.p. 238-243°. This was recrystallized 
from 700 ml. of absolute ethanol giving 24.;! g. of light tan crys
tals, m.p. 213-245.5°. 

3,4,5-Trimethoxythiobenzamide (33).—A solution of 9.65 g. 
(0.05 mole) of 3,4,5-trimethoxybenzonitrile and 7.51 g. (0.1 mole) 
of thioacetamide in 150 ml. of dimethylformamide was saturated 
with hydrogen chloride gas with stirring at 25-45°. The mixture 
Wits then heated on a steam bath for 0.5 hr. giving a red solution. 
This w:ts concentrated to about 2o'(c its volume and neutralized 
with aqueous sodium bicarbonate. The red solid was collected 
and dried giving 8.31 g. of material, m.p. 168.5-177°. This was 
recrystallized from 75 ml. of ethanol with the aid of decolorizing 
charcoal (Darco) giving 6.04 g. of yellow crystals, m.p. 180.5-
182.5°. A smith sample was recrystallized again from ethanol, 
m.p. 182.5-184°. 

4-Allyloxy-3,5-dimethoxybenzamide (34). —A mixture of 18.7 
g. (0.083 mole) of 4-allyloxy-3,5-dimethoxybenzoie acid,1 10 ml. 
(0.14 mole) of thionyl chloride, and 100 ml. of benzene was heated 
under reflux for 3 hr. The solvent was distilled under reduced 
pressure and benzene Wits added and distilled, leaving crude light 
yellow acid chloride. This was dissolved in 100 nil. of benzene 
and shaken with 250 ml. of aqueous ammonium hydroxide for 
3.5 hr. The resulting gummy white solid was collected, washed 
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with pentane and water giving 16.7 g. of white solid, m.p. 159-
161°. This was reerystaUized from 150 ml. of methanol yielding 
11.6 g. of solid, m.p. 159-161°. 

N- [(l-Hydroxymethyl)propyl] -3,5-dimethoxybenzamide13 

(38).—A mixture of 3.83 g. (0.0182 mole) of ethyl 3,5-dimethoxy-
benzoate and 1.61 g. (0.0182 mole) of 2-aminobutanol was heated 
under reflux for 5 hr., cooled, and extracted with hexane. Warm
ing the lower layer removed solvent and caused it to crystallize 
yielding 2.5 g. of tan solid. Four recrvstailizations from ethyl 
acetate gave colorless needles, m.p. 94-95.5°. 

4-Hydroxy-3,5-dimethoxycinnamamide (53).—A mixture of 
20.0 g. (0.089 mole) of 3,5-dimethoxy-4-hydroxycinnamic acid, 
1 g. of sodium acetate, and 150 ml. of acetic anhydride was 
warmed slightly to effect solution and allowed to stand overnight. 
The excess acetic anhydride was distilled under reduced pressure 
on a steam bath. The oily residue was diluted with 50 ml. of 
benzene and 50 ml. of thionyl chloride was added. The mixture 
was stirred under reflux for 2 hr. and the solvent was removed 
under reduced pressure. The resulting solid was suspended 
in absolute ether and ammonia gas was passed in with stirring 
for 3 hr. After standing overnight, the thick mixture was shaken 
with water and filtered. The solid was well washed with water 
and ether, and dried, giving 20.85 g. crude 4-aeetoxy-3,5-di-
methoxybenzamide, m.p. 154-165°. This was hydrolyzed with 
dilute aqueous sodium hydroxide at about 85° for 15 min. The 
solution was filtered, acidified, and concentrated, giving crystalline 
solid. After recrystallization from 2-propanol there was obtained 
14 g. of light tan crystals, m.p. 183-185°. 

N,N-Dimethyl-3,4,5-trimethoxyhydrocinnamamide14 (57).—A 
solution of 10.3 g. of N,N-dimethyl-3,4,5-trimethoxycinnam-
amide in 100 ml. of methanol was hydrogenated with 0.5 g. of 5 % 
palladium-on-charcoal at 3.5 kg./cm.2 pressure and room tem
perature. In 40 min. about the theoretical amount of hydrogen 
was taken up. After filtration and evaporation, the oily residue 
was crystallized from ether-hexane giving 9.53 g. of colorless 
prisms, m.p. 85.9-87.2°. Recrystallization from acetone-
hexane gave large colorless prisms, m.p. 86.5-87.2°. 

3,4-Dimethoxyphenylacetyl Chloride.—A solution of 160.8 
g. (0.86 mole) of 3,4-dimethoxyphenylacetic acid, and 146 ml. 
(2.0 moles) of thionyl chloride, in 11. of benzene, was heated under 
reflux with stirring for 6 hr. The solvent was removed and the 
product was distilled giving 82.7 g. (45%) of liquid, b.p. 124° 
(0.05 mm.). 

N-(2-Hydroxy-2-propyl)-3,4-methyIenedioxyhydrocinriam-
amide13 (58).—A solution of 20.8 g. (0.1 mole) of methyl 3,4-
methylenedioxyhydrocinnamate and 7.5 g. (0.1 mole) of 2-
aminopropanol was heated under reflux for 3 hr., cooled, and 
extracted with hexane. The lower layer was warmed to remove 
solvent and on cooling it crystallized. This material was re-
crystallized twice from ethyl acetate giving 10 g. of colorless 
crystals, m.p. 111-113°. 

N-[(2-Hydroxy-l-(2-methyl)propyl]-3,4-methylenedioxyhydro-
cinnamamide13 (59).—This was prepared from 20.8 g. (0.1 mole) 
of methyl 3,4-methylenedioxyhydrocinnamate and 8.9 g. (0.1 
mole) of 2-amino-2-methylpropanol. Recrystallization from 
ethyl acetate yielded 7.5 g. of colorless crystals, m.p. 81-93°. 

(13) Prepared by Dr. M. F. Zienty in these laboratories. 
(14) Prepared by Dr. Gilbert A. Youngdale in these laboratories. 

N-[(l-Hydroxymethyl)-2-propyl]-3,4-methylenedioxyhydro-
cinnamamide13 (60).—This was prepared from 20.8 g. (0.1 mole) 
of methyl 3,4-methylenedioxyhydrocinnamate and 8.9 g. (0.1 
mole) of 2-aminobutanol. Recrystallization from ethyl acetate 
gave 10 g. of product, m.p. 76-79°. After two more recrystal-
lizations from ethyl acetate colorless material was obtained, m.p. 
81-83°. 

Ethyl 0-(3,4-Dimethoxyphenyl)butyrate (62).—A mixture of 
11.8 g. (0.052 mole) of /3-(3,4-dimethoxyphenyl)butyric acid,15 

73 ml. (1 mole) of thionyl chloride, and 100 ml. of benzene was 
heated under reflux for 5 hr. and the solvent was distilled under 
reduced pressure. This crude acid chloride was dissolved in 50 
ml. of benzene and 100 ml. of absolute ethanol and 5.7 ml. of 
pyridine were added. After boiling for 15 min. the solution was 
evaporated under reduced pressure. The oil was mixed with 
ether and washed with dilute hydrochloric acid, water, dilute 
sodium hydroxide, water, and saturated salt solution. After 
drying over sodium sulfate and distilling the solvent, the product 
was distilled twice through a short column giving 8.27 g. of 
colorless liquid, b.p. 107° (0.008 mm.); rc25i> 1.5078. 

3-(3,4-Dimethoxyphenyl)butylamine Hydrochloride (64).— 
From a Hoxhlet extractor, 9.9 g. (0.045 mole) of 5-(3,4-dimethoxy-
phenyl)butyramide15 was reduced with 3.8 g. (0.1 mole) of lithium 
aluminum hydride in 300 ml. of absolute ether. After extracting 
for 21 hr. there were carefully added in succession 10 ml. of ethyl 
acetate, 4 ml. of water, 3 ml. of 20% sodium hydroxide, and 14 
ml. of water. After thorough mixing the solution was filtered 
and the solid washed with ether. The ether solution was ex
tracted with dilute hydrochloric acid which was washed with 
ether and made basic with sodium hydroxide. The free base 
was extracted with ether, washed with saturated salt solution, and 
dried. After removal of the solvent an oil remained which was 
taken up in absolute ether, and acidified with ethanolic hydrogen 
chloride. The white solid hydrochloride was collected and re-
crystallized from 2-propanol yielding 3.04 g. of white crystals, 
m.p. 197.5-199.5°. An additional 0.62 g. was obtained from the 
filtrates. 

Ethyl 3,4,5-Trimethoxy-/3-methylcinnamate (65).—A mixture 
of 53.1 g. (0.253 mole) of 3,4,5-trimethoxyacetophenone, 50 g. 
(0.3 mole) of ethyl bromoacetate, 280 ml. of benzene, and 20 g. of 
zinc turnings was heated under reflux with stirring for 2 hr. 
The solution was decanted from unchanged zinc and shaken 
with 14 ml. of concentrated sulfuric acid in 100 ml. of water. 
The benzene layer was separated, well washed with water, and 
dried over sodium sulfate. After filtration and removal of the 
solvent, the product was distilled giving 60.8 g. of crystalline 
solid, b.p. 134° (0.05 mm.). This was reerystaUized from 2-
propanol yielding 42.5 g. of nearly white crystals, m.p. 55.5-
57.5°. 
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