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either by fluorescence quenching or, in the case of 3,5-dimethyl- 
pprazole, by spraying with a 1 M CoC12 aolution. 3,j-Dimethyl- 
pyrazole is detected by this means as a dark blue spot. The fol- 
lowing thin layer systems were employed most frequently: 
system A, ethyl acetate(saturated with water)-formic acid (99:l); 
and system B, ethyl acetate-dimethylformamide-water-formic 
acid (85: 15:5:2).  The RI values of the compounds in system A 
were: I, 0.55; 111, 0.40; in system B: I, 0.80; 111, 0.65. The 
mobilities of the active metabolite were identical wit,h 111. 

D. Paper Chromatography.-The following papergram sys- 
tems were employed: BAW system, a descending system on 
dry Whatman KO. 4 paper; the mobile phase is 1-butanol-acet,ic 
acid-water ( 2 :  1: 1); BPW system, a descending system 011 dry 
Whatman S o .  4 paper; the mobile phase is l-butanol-piperidine- 
water (81 :2 :  17). The RI values of t,he compounds in BAW sys- 
tem were: I, 0.84; 111, 0.78; in BPW system: I, 0.78; 111, 0.3T. 
The mobilities of the active metabolite were identical with 111. 

E. Gas Chromatographic Method for 1.-The urine was 
adjusted to pH 8 and extracted with an equal volume of CHCla. 
The latter was then concentrated, and an aliquot was injected 
into an F and hI  Model 609 gas chromatograph, equipped with a 
polyester column (LAC-2-R446) and a hydrogen flame detector. 
With a column temperature of 175", an injection port tempers- 
ture of 250°, and a helium flow rate of 60 ml./min., I possessed a 
retention time of 7 min. 

F. Brom Cresol Purple Procedure for I.-Five milliliters 
of a 10: 1 or 100: 1 dilution of urine was adjusted to p H  6.4 with 
0 . 5  A4 phosphate buffer, extracted with 15.0 nil. of chloroform in a 
35-ml. centrifuge tube, and centrifuged. Ten milliliters of the 
chloroform layer was pipetted into another centrifuge tube and 
Phaken with 5.0 ml. of 0.1 A' HCI. After centrifuging, 4 ml. of 
the aqueous layer was pipetted into a third centrifuge tiibe to- 
gether with 4.0 ml. of 0.2 S S a O H  and 10.0 ml. of chloroform. 
Seven milliliters of the latter was passed through Whatman S o .  41 
filter paper into a test tube. Exactly 3.0 ml. of the chloroform 
filtrate was added to 0.3 ml. of a chloroform solution of O.OjC;, 
brom cresol purple indicator. The absorbance a t  410 mp, after 
correction for the background response of control urine carried 
through the same procedure, is proportional to the content of I. 

G. Thin Layer Chromatographic Procedure for I.-Since 3,j- 
dimethylpyrazole does not quench fluorescence, a spray was 
required to locate the zone. It was found t!iat sprayiqg with 1 
.I/ CoCly could detect as little as 5 7 of I as a dark blue zone. The 
silica gel containing the zone was elltted with 5.0 ml. of absolute 
ethanol, and 3.0 ml. of this mliition waq added to exactly 1.0 1111. of 
water. This solution was then measiired at 213 nip. Known 
nmoinits of I were spot,ted, chromatographed, sprayed, elut.ed, 
and measitred, yielding the following data: added ( y ) ,  10.0, 20.0, 
30.0,40.0,50.0; foI111d(-,), 11.0, 18 .6 ,28 .0 ,~0 .6 ,~2 .1 .  

When the zone, which had been sprayed with CoC12 sohition, 
was elrited with absolrite alcohol, the background was low, pro- 
viding water was added just prior to Iiltrariolet measiirement. 
The absolute alcohol eliiate coiild not be measitred directly in the 
iiltraviolet because of the high background diie to CoCL in this 
nonaqueous solvent. 

Quantitative Thin Layer Chromatographic Method for 
5-Methylpyrazole-3-carboxylic Acid (HI).-The 24-hr. urine col- 
lections from control and treated (I)  rats were adjusted to pH 
8.T-8.9 with 0.5 A4 NaaCOs and extracted twic:e with t,wice its 
volume of CHC13. The urine was then adjusted tq pH 1.2 
with concentrated HCI and extracted twice with four times its 
volume of 1-butanol; the latter n-as then evaporated to dryness 
and taken up in 25 ml. of ethanol. Aliquots of the ethanol solu- 
tions were spotted on fluorescent, silica gel thin layer plates, 
and developed with system B. The silica gel corresponding to 
I11 was removed from the thin layer plate and eluted with 5.0 ml. 
of absolkite methanol. The methanol elitate was measured at 
215 mp with a Cary spectrophotometer. Control urine was aho 
siibjected to this procediire, and the area of the thin layer plate 
corresponding to I11 was eluted and used as the blank. A calibra- 
tion curve was prepared by spotting and eluting known amounts 
of 111, followed by ultraviolet, measiirement. Calibration was 
found to be necessary because I11 could not be quantitatively 
eluted from silica gel even with polar solvents. Known amounts 
of 111, subjected to this procedure, yielded the following data 
after correction for a recovery of 67.4%: added ( y ) ,  5.7, 11.4, 
17.1, 22.8, 28.5) 34.2; found ( y ) ,  T.3, 9.8, 17.2, 19.8, 32.3, 
35.2. 
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The oxidative deamination of all the possible riiig-methouylated p-plieiiethylarniiie~ by the ariiiiie oxidase sys- 
The effects of the niimber and position of the niethoxyl tems present in rabbit liver has been investigated. 

groups on ease of deamination of this series of mescaliiie congeners were determined. 

Among the ever-increasing number of coinpounds 
which have been found to affect human mood and be- 
havior, mescaline (3,4,5-trimethoxyphenethylaniine) 
occupies a singular position in that i t  is a structurally 
simple niolecule in comparison with many other psy- 
chotomimetic drugs. Early in our studies of the rela- 
tion between chemical structure and psychotomiinetic 
activity among ring-niethoxylated ,8-phenethylamines, 
it had occurred to us that a series of mescaline analogs 
in which the number and ring positions of niethoxyl 
groups in the phenethylainine moiety might be used t o  
advantage in gaining further knowledge concerning the 
unique action of mescaline in biological systems. At 
one stage of this investigation, we demonstrated that 
inethoxyl groups located in the 2- and 6-positions i i i  

pheiiethylainiiie exhibited a rather strong inhibitory 
effect on in vitro alkaline phosphatase; less erizyine in- 
hibition was reported for those coinpounds in this series 
having iiiethoxyl groups in the 3- and 2,3-positions. 

hwong  several catabolic routes, oxidative deamination 
offers an obvious in vizio pathway for the detoxification 
of inarly biologically active aniines.2 3 Accordingly, it 
was thought worthwhile to examine the entire series 
of the nineteen possible ring-niethoxylated phenetliyl- 
ainines, in order to  determine which of these structures 
would undergo in vitro oxidative deamination in a bio- 
1o;l;ical system capable of deainiriatiiig both tyrainiiie 
arid mescaline. Compounds which did not undergo 
deamination were cxaniiiied further as possible amine 
oxidase inhibitors, since they might either irreversibly 
o r ~ u p y  or modify receptor sites, thus preventing degra- 
dation of amines which would nornially be deaminated. 

With the exception of 2,G-diniethoxyphenethylainine, 
Tvhirh is dwcribecl here, all of ihe aforeinentioried ririg- 
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(2)  H. Blascliko, Pharmacol. lit.?., 4, 415 (1552). 
( 3 )  A .  N. Davidson, Physiol .  Keu., 38, 729 (1568). 
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addition of 49 ml. of thionyl chloride under ice cooling. After 
stirring a t  room temperature for 1 hr., the reaction mixture was 
poured into ice-water, and the organic layer was separated and 
washed with water, lOy0 aqueous Sa2COs, water, and finally 
with saturated aqueous NaC1. After drying (MgSOd), the 
solution was evaporated under reduced pressure to give a solid 
residue of 2,6-dimethoxybenzyl chloride, which was used in the 
next reaction step without further treatment. 

The crude solid benzyl chloride was dissolved in 11. of acetone, 
treated with a solution of 39 g. of KCN in 300 ml. of water, and 
stirred a t  room temperature for 20 hr. Evaporation of the sol- 
vents left an oily residue which was extracted with ether: this so- 
lution was washed with water and dried (MgSOd), and the sol- 
vent was removed under reduced pressure. The resulting 
crystalline residue, after recrystallization from hot ethanol, gave 
21.7 g. (41%) of 2,6-dimethoxyphenylacetonitrile, m.p. 94-95', 

Anal. Calcd. for CloH1lNOz: C, 67.8; H, 6.2. Found: 
C, 68.2; H, 6.4. 
2,6-Dimethoxyphenethylamine.-A solution of 2,6-dimethoxy- 

phenylacetonitrile (21.7 g.) in 130 ml. of methanol containing 19 
g. of ammonia and 10 ml. of Raney nickel catalyst was placed in a 
mechanically stirred autoclave and flushed with hydrogen. The 
reaction vessel was charged t o  a hydrogen pressure of 74 kg./cm.2 
and heated to loo', and stirring was initiated; hydrogen absorp- 
tion was complete in about 1.5 hr. a t  100-120". The reaction 
mixture was filtered from the catalyst, and the methanol was 
removed under reduced pressure to give an oily residue of the 
crude amine. Upon distillation, there was obtained 17.8 g. 
(80%) of 2,6-dimethoxyphenethylamine, b.p. 165-171' (28 mm.), 
m.p. 56-59'. Treatment of an ether solution of the free base 
with 8.1 ml. of concentrated HC1 gave 16 g. of the hydro- 
chloride salt, m.p. 214-215'; recrystallization from ethanol did 
not change the melting point. 

Anal. Calcd. for C1oH16C1NO2: C, 55.2; H, 7.4; C1, 16.3. 
Found: 

Preparation of Soluble Amine Oxidase.-Fresh liver, removed 
from rabbits killed by neck fracture, was weighed, sliced, mixed 
with twice its volume of ice-cold 0.67 M sodium phosphate 
buffer, pH 7.4, and homogenized in a Waring Blendor for 4 min. 
To this homogenate, cooled in an ice-water bath, was added 57, 
of isooctylphenoxypolyethoxyethanol and 1 drop of Dow-Corning 
Medical Antifoam compound. The homogenate was then cen- 
trifuged a t  5' and 5OOOg for 3 min., and the supernatant was 
decanted from sedimented cell debris and stored overnight in a 
cold room a t  4". This supernatant was then centrifuged a t  
about 25,0009 for 1 hr. a t  so,  decanted from a small amount 
of additional sediment, and stored a t  4" until used. Since the 
ammonia level can reach undesirably high values on storage, 
dialysis against phosphate buffer was used as a means of lowering 

C, 55.2; H, 7.3; C1, 16.4. 

the ammonia concentration in these preparations. The amine 
oxidase activity of these soluble preparations did not decrease 
significantly after storage a t  4' for periods as long as 6 weeks. 

Oxidative Deamination of Substituted Phenethy1amines.-The 
amines (as the hydrochlorides) were incubated with the solubilized 
homogenate a t  a concentration of 0.005 AI. Incubation was 
carried out for 1 hr. in an air atmosphere a t  37' in a Dubnoff 
shaking incubator. 

Flask A contained 1 ml. of the soluble amine oxidase prepara- 
tion, 0.2 ml. of substrate (0.05 AI), and 0.8 ml. of 0.67 +$I phos- 
phate buffer, pH 7.4. Flask B contained 1 ml. of the amine 
oxidase preparation, 0.2 ml. of 0.05 M semicarbazide, 0.2 ml. of 
substrate (0.05 AI), and 0.6 ml. of buffer. Flask C was identical 
with flask A except that the substrate was added after the incu- 
bation, and flask D was identical with flask B with the same excep- 
tion. Thus, flasks C and D served as controls for the chromogen- 
icity of the amine itself and the semicarbazide in the colorimetric 
anall sis employed. 

The incubation reaction was stopped by adding 8 ml. of 5% 
trichloroacetic acid in 0.1 S HC1, and the filtrate was analyzed 
directly or stored frozen in capped vials a t  -20". Sets of flasks 
containing tyramine and mescaline were incubated each day to 
ensure the activity of the tissue preparation. 

The incubates were analyzed for ammonia by the automated 
sodium phenate procedure of Logsdon,12 except that commercial 
hypochlorite (Chlorox) was used instead of the more difficultly 
prepared reagent from calcium hypochlorite. Sodium nitro- 
prusside was used to increase the sensitivity of the colorimetric 
r ea~ t ion . '~  Ammonium chloride standards containing 180, 
360, 900, 1800, 3600, and 9000 y of ?;H~/100 ml. of solution 
were analyzed before and after each day's unknowns. Alto- 
gether, several thousand ammonia analyses have been conducted 
by this procedure. 
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The final volume of all flasks was 2.0 ml. 
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