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4-Dimethylamino-3,5-xylyl methylcarbamate was labeled with carbon-1 4 at three 
locations. The carbonyl group was labeled in 46% yield based on radioactivity by the 
conversion of acetic anhydride-1,l -CI4 to methyl isocyanate and reaction of this with 
4-dimethylamino-3,5-xylenol. The 1 -position in the ring was labeled in 3% yield by the 
addition of carbon di0~ide-C'~ to the di-Grignard reagent of 1,5-dibromo-2,4-dimethyl- 
pentane and catalytic conversion to 3,5-xylenol. This was followed by nitrosation, 
hydrogenation, methylation, and reaction with methyl isocyanate. The di-Grignard 
reagent was prepared by a seven-step synthesis starting with diethyl malonate. Both 
the 3-position in the ring and the 3-methyl group were labeled in 10% yield by the 
reaction of acetaldehyde-1 ,2-C14 with ethylacetoacetate and conversion to 3,5-xylenol. 

ECTRAN (registered trade-mark of Z The DOW Chemical Co.), 4-di- 
methylamino-3.5-xylyl methylcarbamate 
is a highly active material for control of 
mollusks and a large number of arthro- 
pod pests of plants (74). Its potential 
use on food crops necessitated a study of 
its metabolism in both plants and 
animals. Therefore, the radioactive 
synthesis of this compound labeled with 
C14 in both the ring and the carbamate 
functional group was undertaken. 

This paper describes the preparation 
of 4-dimethylamino-3,5-xylyl methyl- 
carbamate - carbonyl - C14; 4 - dimethyl- 
amin0-3,5-xylyl-l-C'~ methylcarbamate; 
and 4 - dimethylamino - 3,5 - xylyl- 
a3, 3-C142 methylcarbarnate. 

Discussion 
The reactions for the preparation of 

4-dimethylamino-3,5-xylyl methylcar- 
bamate - carbonyl - CI4 are shown in 
Figure 1. 

A4ttempts to prepare meth~1-C '~  iso- 
cyanate from silver isocyanate and 
methyl iodide or from methylamine 
hydrochloride and phosgene ( 7  I )  were 
unsuccessful. An adaptation of the prep- 
aration of methyl isocyanate reported 
by Colucci ( 7 )  \vas used. Heating for 
71/2 hours gave a maximal yield (46%). 
Work by Krishna, Dorough. and Casida 
(7) and Metcalf, Fukuto, and Winton (8)  
showed the preparation of radioactive 
carbamates using a similar procedure. 

The reactions for the preparation of 
4 - dimethylamino - 3,5 - xylyl - 1 - CI4 
rnethylcarbamate are shown in Figures 
2 and 3. 

Since phenol has been prepared by 
reaction of cyclohexanone with nickel or 
copper catalyst at 280' C. ( 7 3 )  and 
cyclohexanone has been prepared by 
adding carbon dioxide to the di-Grignard 
reagent of 1,5-dibromopentane (J ) ,  the 
logical approach was to synthesize 1,5- 
dibromo-2.4-dimethylpentane. An at- 
tempt to prepare 2.4-dimethyl-l,5-pen- 

tanediol from the di-Grignard reagent of 
1 ,j-dibromopentane and paraformal- 
dehyde failed. An unsuccessful effort 
was made to prepare diethyl 2,4-di- 
methylglutarate from dimethyl glutarate, 
methyl iodide, and sodium hydride; 
under these conditions, the ester under- 
went self-condensation and no alkyla- 
tion occurred. 

The reactions for the preparation of 
4 - dimethylamino - 3.5 - xylyl - cy3, 

3-C15 methylcarbamate are shown in 
Figure 4. 

Early experimental work has shown 
that 3,5-dimethylcyclohexanone could 
be converted into 3,5-xylenol in a 25% 
yield by aromatization over a nickel 
catalyst. Further investigation showed 
that the same type of reaction applied to 
3,5 - dimethyl - 2 - cyclohexen - 1 - one 
resulted in a 50y0 yield of 3,5-xylenol. 
Inasmuch as 3,5-dimethyl-2-cyclohexen- 
1-one could be prepared from acet- 
aldehyde and the synthesis of doubly 
labeled acetaldehyde had been described 
in considerable detail, it was decided to 
use this compound as an intermediate in 
the synthesis of labeled Zectran. The 
3,5-xylenol resulting was labeled both in 
the 3-position of the ring and in the 3- 
methyl group. 

Experimental 
4-Dimethylamino-3,5-xylyl Methyl- 

carbamate-carbonyl-C'4. METHYL ISO- 

Q H  

CYANATE-Cr4. Sodium azide (78.8 mg.: 
1.2 mmoles), prepared according to the 
procedure of Smith (72), 1.06 mmoles of 
acetic anh~dride- l , l -C'~*,  and 1 ml. of 
anhydrous benzene were heated with 
shaking at  100' C. in a sealed tube for 
7l/2 hours ( 7 ) .  This preparation was 
used directly in the next synthesis. 

4 - DIMETHYLAMINO - 3,5 - XYLYL 

tube containing the methyl isocyanate- 
C14 was opened and 165 mg. (1 mmole) 
of 4-dimethylamino-3,5-xylenol and 1% 
triethylamine in 1 ml. of anhydrous 
benzene were added. The tube was 
resealed and allowed to stand a t  room 
temperature for 1 8 l / ~  hours. The tube 
was opened and 1 .5AV NaOH was added. 
The alkaline layer was removed, and 
the benzene was washed with two 1-ml. 
portions of water. The benzene was 
evaporated, and the residue was dried 
in vacuo. 

The crude product was dissolved in a 
minimum of carbon disulfide and passed 
through a column (8.5 X 3/8 inch) 
containing Alcoa F-20 alumina that had 
been equilibrated with 10% water 24 
hours before use, using carbon disulfide 
as the developing solvent. The eluate 
from 40 to 70 ml. contained product- 
79 mg. (35% yield based on radio- 
activity). The melting point, 81-83' C., 
was identical to that of an authentic 
sampk of Zectran. 

4-Dime thylamino-3,5-xylyl-l-C1~ 
Methylcarbamate. DIETHYL ~ , ~ - D I c A R -  
BETHOXYGLUTARATE (5 ) .  To a solution of 
18.4 grams (0.8 mole) of sodium in 400 

METHYLCARBAMATE-CARB0NYL-Cr4.  The 

! 
CH3NC*0 + N p t  + CH3C*ONa 

OC'NCH, Q 

Figure 1. Synthesis of 4-dirnethylarnino-3,5-xylyl rnethylcarbamate- 
~ a r b o n y 1 - C ~ ~  
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Figure 2. 
carbamate 

Synthesis of 4-dimethylamino-3,5-xylyl- 1 -C1' methyl- 

~ ~ ~ _ _ _  

OH 0 

h = O  

Figure 3. Synthesis of 4-dimethylamino-3,5-xylyl- 1 - C I 4  methylcarbamate 

ml. of anhydrous ethanol \\ere added 
128 grams (0.8 mole) of diethvl malonate 
and 108 grams (0.4 mole) of diiodo- 
methane. The reaction was refluxed 
for 2 hours. cooled to room temperature. 
and poured into a mixture of 400 grams 
of crushed ice, 400 ml. of Ivater, and 60 
grams of potassium dihydrogen phos- 
phate. The aqueous solution was ex- 
tracted seven times with 200-ml. portions 
of ether. The ether extracts were com- 
bined and dried over magnesium sulfate, 
and the ether was rrmoved by distilla- 
tion through a 10-inch Vigreux column. 
The residue was distilled in vacuo to 
give 106 grams of a cclorless liquid Jvhich 

solidified upon standing (40% yield, 
b.p. = 120' C.  a t  0.4 mm.) .  

a solution of 14.7 grams (0.61 mole) 
of sodium in 375 ml. of anhydrous 
ethanol \vere added 106 grams (0.32 
mole) of diethyl 2,4-dicarbethoxyglu- 
tarate folloived immediately by the 
addition of 102.5 grams (0.72 mole) 
of methyl iodide. The mixture was 
refluxed for 2 l /2  hours and cooled to 
room temperature. T o  the mixture 
Lvere added 360 ml. of 6 N  S a O H ,  and 
refluxing \vas continued for 1 9  hours. 
Then 180 ml. of concentrated HC1 were 
added. and the sodium chloride was 

2,4-DIMETHYLCLUTARIC ACID ( 3 ) .  T O  

V O  L. 1 3, N 0. 

filtered off. The ethanol was removed 
in vacuo, 400 ml. of concentrated HC1 
were added to the residue. and the solu- 
tion \vas refluxed for 18 hours. It was 
then concentrated to 200 ml. in vacuo, 
and a solution of sodium bisulfite wac 
added. The acidic solution was ex- 
tracted six times \vith 200-ml. portions 
of ether. The ether extracts were com- 
bined and dried over magnesium sulfate. 
and the ether \vas removed in vacuo. 
leaving SO grams of residue. 

Fifty grams (0.36 mole) of 2,4-dimethyl- 
glutaric acid, 250 ml. of methanol, and 
10 ml. of concentrated H c S O I  were re- 
fluxed for 17 hours. The methanol was 
removed in vacuo: and the residue was 
taken up in ether. The ether was shaken 
with 110 ml. of 20% sodium carbonate 
and separated, and the carbonate solu- 
tion was extracted t\vo times with ether. 
The ether layers \Yere combined, washed 
three times with sodium bisulfite, once 
\vith \cater. and dried over magnesium 
sulfate. and the ether \cas removed by 
distillation. The residue \vas distilled 
in vacuo to qive 37 grams (627, yield. 
b.p. = 79-88' C. at 1.9 mm., nnZ2 = 
1.4252). 

37 grams 10.2 mole) of dimethyl 2,4- 
dimethylglutarate in 300 ml. of an- 
hydrous ethanol were added 37 grams 
(1.6 moles) of sodium in small pieccs. 
.i\fter the sodium had dissolved, the 
solution ivas diluted with water. and the 
ethanol \vas removed in vacuo. The 
aqueous solution \vas saturated with 
potassium carbonate and continuously 
extracted ivith ether for 16 hours. 
The ether was dried over masmesium 
sulfate and distilled off, and the residue 
\cas distilled in vacuo to give 11 grams 
of colorless liquid [42TC yield. n1,20 = 
1.4553: l i t .  (70) nII2" = 1.45491. 

TANE. This compound was prepared 
from 11 grams (0.083 mole) of 2:4- 
dimethylpentane-1,s-diol and 15.3 grams 
10.0565 mole) of phosphorus tribromide, 
according to the procedure of Soller 
and Pannell (70). Distillation a t  re- 
duced pressure gave 7.6 grams of color- 
less liquid (37yG yield. nn20 = 1.5050: 
lit.  nDZo = 1.5042). 

DIMETHYL 2,4-DIMETHYLCLUTARATE. 

2,4-DIMETHYLPEXTANE-1,5-D101.. T O  

1.5 - DIBROMO - 2,4 - DIMETHYLPEK- 

DI-GRIGSARD REAGENT OF 1,5-DI- 
BROMO-2.4-DIMETHYLPESTAXE. The di- 
Grignard reagent \vas prepared from 
0.53 gram (22 mmoles) of magnesium 
(ground in a lb'ilev mill) and 2.58 grams 
(1 0 mmoles) of 1.5-dibromo-2.4-di- 
methylpentane in 6 ml. of ether. After 
GI.'? hours' refluxing. titration with 
hydrochloric acid shoived 5.2 mmoles 
(52% yield) of the di-Grignard reagent. 

'I'wo millimoles of carbon-C14 dioxide 
Lvere prepared from 394.8 mg. of barium 
~arb0nate-C '~  and 6 ml. of concentrated 
H2S04 in the vacuum manifold. The 
carbon-C14 dioxide was allowed to react 
Lvith 2 mmoles of the di-Grignard 
reagent of 1 ,S-dibromo-2,4-dimethylpen- 
tane and 25 mg. of cuprous chloride 
catalyst in ether. The mixture was 
stirred and heated at  40' to 50' C .  at  
1.5-atm. pressure. After 10 minutes, 
the ether was removed in vacuo and the 
residue was acidified with 6il' HCl 

3.5-DIMETHYLCYCLOHEXANONE - 1 - Cl4. 
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00 + 20OC*O3 

0 0  

* *  0 C H 3 e  C H E O C H 2 C H 3  e 
H C * ~ H  2 C H 3 C C H 2 t 0 C H 2 C H 3  H3C H o  

C H i $  CHC;OCH2CH3 

0 0  

H O A c ,  J H2S04 

FI 

Q 

OH 

0 

CH3NCO 

H3-3 (HCHo H 3 C v C ? H 3  
H 3 C  N C H 3  N = O  

Figure 4. Synthesis of 4-dimethylamino-3,5-~yly l -~~,3-C~~~ methyl- 
carbamate 
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Figure 5. Detail of aromatization catalyst packing in combustion tube 

and steam-distilled. Four 8-ml. frac- 
tions were collected, and each was 
extracted four times with ether. The 
extracts were combined and dried over 
magnesium sulfate, and the ether was 
removed, using a bath temperature of 
60' C., through a tube (1 meter X 8 
mm.). The residue was passed through 
a 5-foot-long vapor-phase chromatog- 
raphy column packed with Craig ester 
(butanediol succinate on acid-washed 
Chromosorb, obtained from Wilkens 
Instrument Co.) a t  145' C., and the 
fraction corresponding to known 3.5- 
dimethylcyclohexanone \vas collected 
in a U-tube (8-mm. 0.d. and drawn to 
a tubulation to fit the end of the reaction 
tube) immrrsed in a dry ice bath. The 
product weighed 50 mg. 

AROMATIZATION CATALYST. The aroma- 
tization catalyst was prepared by stirring 
50 grams of Dicalite into a solution of 
17.6 grams of nickelous sulfate hexa- 
hydrate in 250 ml. of water. Twenty- 
two milliliters of 6N NaOH were added 
dropwise, with stirring, to the slurry. 
Stirring was continued for 10 minutes, 
and the solid was filtered off and washed 
with water until the filtrate was free of 
sulfate. 

3,5-xYLEN0L-1-c1'. PREPARATIOS O F  

PACKING THE CATALYST TUBE. A 
11.25- X 525-mm. silica combustion tube 
with side arm was provided with a l/*- 

inch-diameter spiral of No. 21 copper 
wire a t  one end. The copper spiral 
was placed concentric to a 6-cm. length 
of '/a-inch copper tubing (outside 
diameter) behind which was placed 
a loosely packed l/a-cm. band of long- 
fiber asbestos. This was followed by 
a 20-cm. band of the nickel oxide- 
Dicalite catalyst, a l/*-cm. band of 
asbrstos, another 20 cm. of catalyst, and 
a final li2-cm. band of asbestos. (The 
details of this packing are shown in 
Figure 5.) 

ACTIVATION OF CATALYST. The com- 
bustion tube was placed in a suitable 
tube furnace, and the temperature was 
raised to 600' C. as a slow stream of 
hydrogen was passed through the tube. 
When the catalyst had become uniformly 
black in color, the hydrogen was re- 
placed by a nitrogen stream; and the 
tube was permitted to cool to room tem- 
perature as the nitrogen flowed through 
it. 

CYCLOHEXANONE-I-C~~. The catalyst 
contained in the combustion tube was 
placed in a suitable tube furnace and 

AROMATIZATION OF 3,s-DIMETHYL- 

heated to 320' C. The wide mouth of 
the combustion tube was closed with a 
rubber stopper. The side arm was 
attached to the U-tube in which the 
cvclohexanone had been collected. A 
similar tube, surrounded by crushed dry 
ice, was used as a collection vessel. 
Sitrogen was passed through at  a rate 
of 5 ml. per minute. The time required 
for the aromatization reaction was about 
48 hours. 

The U-tube was rinsed with two suc- 
cessive 1 -ml. portions of peroxide-free 
ether. Thv combined ether extracts 
were washed with 1 ml. of 2.V NaOH 
and then 1 ml. or watcr. The aqueous 
phases \\we combined, acidified with 
0.2 ml. of concentrated HCl? and ex- 
tracted with five 0.4-ml. portions of 
prroxide-free ether. The combined 
ether extracts were dried over mag- 
nesium sulfate and concentrated through 
a tube (1 meter X 8 mm.) a t  GO' C. 
The last trace of solvent was removed 
undrr vacuum to give 17.6 mg. (36yc 
yield) of viscous colorless oil. 

tion of 60 mg. (0.868 mmole) of sodium 
nitrite in 0.2 ml. of water was added 
dropwise to 17.6 mg. of 3.5-xylenol-I-C" 
and 20.6 mg. of inactive 3.5-xvlenol 
(0.313 mmole total) in 0.35 ml. ofethanol 
and 0.3 ml. of concentrated HCl. 
The mixture was stirred for 20 minutes. 
The resulting precipitate was filtered with 
suction, washed with water, and dried in 
vacuo over calcium chloride Tor 3 
hours. 

The 4-nitroso-3,5-xylenol-l-C14 and 10 
mg. of sodium acetate trihydrate in 2.5 
ml. of methanol were added to an equili- 
brated mixture of 100 mg. of 5% palla- 
dium on charcoal (Matheson Coleman 
8: Bell) and 4 ml. of methanol in an 
atmosphere of hydrogen. After the 
reaction was complete, 0.183 ml. of 
37y0 formalin in 1 ml. of methanol was 
added. Hydrogen uptake showed 30.9 
mg. of product. The mixture was 
filtered, the charcoal \.vas washed with 
methanol, and the methanol was re- 
moved from the filtrate in vacuo. Ice 
was added, and the mixture was ex- 
tracted twice [vith methylene chloride. 
The extracts were combined and the 
solvent was removed, using a 65' C. 
water bath through a tube (42 X 0.5 
cm.). The solid residue was purified by 
sublimation in vacuo at  10-micron 
pressure, using a 150' C. bath. The 
path length was 0.6 cm. (Scientific Glass 

4 - DIMETHYLAMINO - 3,5 - XYLYL - 1- 
C14 METHYLCARBAMATE. The 4-di- 
methylamino-3,5-xylenol-l-C14, 100 111. 
of freshly distilled methyl isocvanate, and 
1 ml. of hexane containing 1% triethyl- 
amine were allowed to stand for 24 
hours in a stoppered flask. The hexane 
was evaporated using a 65' C. water 
bath, and the last traces were removed 
in vacuo. The residue was dissolved in 
1 ml. of carbon disulfide and passed 
through an alumina (loyo water) 
column (8.5 x 3/8 inch) with carbon 
disulfide as the developing solvent. 
Forty through 90 ml. of rffluent were 
evaporated a t  reduced pressure to give 

4-sITROSO-3,5-XYLENOL-1 -Cl4. A SOlU- 

4-DIMETHYLAMINO-3,5-XYLENOL- 1 -Cl4. 

JM-7335). 

212 J. AGR.  F O O D  C H E M .  



+ N  I Llquld nitroqen 

"0 
Figure 6. Apparatus used 

12.9  mg. (3%) yield based on radio- 
activity) of colorless, crystall.ine product. 

4 - Dimethylamino-3,5 - xylyl - d,3-  
CI4* Methylcarbamate. ACETYLENE- 
l,2-CI42. A modification of the proce- 
dure of Monat, Robbins, and Ronzio 
( 9 )  was used. Two millimoles of barium 
carbonate-C14 were fused with excess 
barium metal shavings in an atmosphere 
of argon. A 6-inch borosilicate glass 
test tube was drawn into a cone a t  the 
bottom, inclined a t  a 45" angle, and 
heated with a Bunsen burner. The 
barium carbonate was deposited on top 
of the barium and then covered with 
more barium. After the fusion was com- 
plete, the tube was broken above the 
fused mass and transferred to a 20-ml. 
pear-shaped flask tvith side arm. Twelve 
milliliters of water Tvere dropped onto 
the barium carbide-C'?, and the resultant 
acetylene-1 ,2-C1.'2 was passed through a 
condenser? calcium chloride, and phos- 
phorus pentoxide, and collected in a trap 
containing Nichrome wire a t  -194' C.  
(The  apparatus is sho\vn i n  Figure 6.) 
The water solution was boiled for 10 
minutes: then nitrogen \vas passed 
through the apparatus a t  a rate of 7.7 
ml. per minute for 15 minutes. 

. \CETALDEHYDE-~ ,2-Cl4>. A modifica- 
tion of the procedure of Cramer and 
Kistiakowsky (2) was used. The acet- 
!-lene-l:2-C142 was transferred on the 
vacuum manifold into a tube. (10 inch X 
.? cm.) containing 10 ml. o f  hydration 
catalyst (0.2 gram of H g S 0 4  and 0.6 
gram of concentrated HZSO, in water) 
frozen in a shell. first in dry ice, then 
at  -194' C. The tube \vas sealed 
under vacuum and heated in a boiling 
\vater bath for 5 minutes. The contents 
\\ere frozen in a shell and immersed in 
liquid nitrogen. The tube was opened, 
and the contents were transferred into a 
20-ml. pear-shaped flask with side arm. 
The mixture \vas distilled for 30 minutes 
\chile nitrogen \vas bubbled through a t  a 
rate of 1.3 ml. per minute (same appa- 
raius as sho\vn in Figure 6 Lvithout the 
calcium chloride and phosphorus pent- 
oside drying tubes). The acetaldehyde- 
1.2-C'4? was collected in a trap contain- 
ing Nichrome wire protected from the 
atmosphere by a calcium chloride drying 
tube and immersed in liquid nitrogen. 

in preparation of acetylene 

3,5 - DIMETHYL - 5 - C14 - 2 - CYCLO- 

liquid nitrogen, was transferred to the 
vacuum manifold and evacuated. A 
tube (8 X ' /2  inch) containing 0.3 ml. 
of ethyl acetoacetate was immersed in 
liquid nitrogen and evacuated on the 
vacuum manifold. The liquid nitrogen 
around the trap containing the acet- 
aldehyde was replaced with a dry ice 
and acetone bath, and the acetaldehyde 
was transferred into the tube containing 
the ethyl acetoacetate. The tube was 
protected from moisture and warmed to 
0" C. Ten microliters of a solution of 2 
ml. of piperidine and 5 ml. of absolute 
ethanol were added, and the tube was 
stoppered and allowed to stand at  0" C. 
for 24 hours. Another 10 111. of the 
piperidine-ethanol solution were added. 
and the reaction was alloned to stand 
at  0" C. for 24 hours. This was repeated 
once more. 

One-fourth milliliter of glacial acetic 
acid and 2 drops of concentrated H2S04 
were added. and the mixture was heated 
on the steam bath for 1 hour. One 
gram of ice was added, and the mixture 
was extracted three times with 2 ml. por- 
tions of peroxide free ether. Ether ex- 
tracts \\'ere combined with 2 ml. of water. 
and solid sodium carbonate was added 
until effervescence ceased. The ether 
was drawn off, and the aqueous phase 
was extracted three times with 2-ml. 
portions of peroxide-free ether. The 
ether extracts were combined and con- 
centrated, using a 65" C.  water bath, 
through a tube (42 X 0.5 cm.). 

One-half milliliter of 2.V NaOH and 2 
drops of ethanol were added. A con- 
denser was attached. and the mixture was 
heated on the steam bath until the ester 
dissolved and then was refluxed for 15 
minutes with a free flame. The mixture 
was cooled and extracted three times 
with 3-ml. portions of peroxide-free 
ether. The ether extracts were com- 
bined, dried over magnesium sulfate, 
and concentrated, using a 65" C. water 
bath through a tube (42 X 0 5 cm.). 

The residue was passed in 100-,~1. 
portions through a vapor-phase chroma- 
tography column (5 feet X '/* inch) 
packed with butanediol succinate on 
acid-washed Chromosorb a t  166" C., 

HEXEA'-1-OXE-5-c'4 ( 6 ) .  The trap, still in 

and the fraction corresponding to known 
3,5-dimethyl-2-cyclohexen-l -one was 
collected. This gave 28 mg. (23% 
vield). 
' ~ , ~ - X Y L E N O L - C ~ ~ , ~ - ~ ~ ~ * .  The aroma- 
tization catalyst was prepared, the 
catalyst tube packed, the catalyst acti- 
vated, and the 3,5-di1nethyl-5-C'~-2- 
cyclohexen-1 -one-5-C14 aromatized in the 
manner described for 3,5-dimethylcyclo- 
hexanone. The collecting U-tube was 
disconnected from the furnace and rinsed 
with three successive 1-ml. portions of 
peroxide-free ether. The extracts were 
combined, dried over magnesi1.m sulfate, 
and concentrated through a tube (1 
meter X 8 mm.) a t  65' C.  to give 16 
mg. of product. 

4 - DIMETHYLAMINO - 3,5 - XYLYL - a3,3- 
C142 METHYLCARBAMATE. The 3,5- 
xy lenol - (~~,3-C '~~ was diluted with 48 
mg. of inactive 3,5-xylenol. The nitro- 
sation, hydrogenation, and methylation 
were carried out as previously described. 
Reaction with methyl isocyanate gave a 
crystalline product. The yield was 103 
mg., approximately 10% based on 
radioactivity; radioactive purity was 

To test for radioactive purity, the 
product was developed on It'hatman 
No. 1 paper as a descending paper 
chromatogram at  room temperature 
with isoamyl alcohol-formic acid-water 
(12: 1 : 7 v./v.) as the developiny solvent. 

98%. 
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