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Attempts to  prepare VI by the reaction of di- 
methylthiocarbnmoyl chloride with V failed to give 
the desired product, tetramethylthiuram mono- 
,sulfide being formed instead. 
P-(2-Thioxo-l-imidazolidyl)ethyl isothiocyanate 

(111) is a potent fu~igicide.~ It' has EDSO values of 
less than 5 ppm. when tested against Jfonilinia 
fructicola a i d  Xtemphylium sarcinaejorme by the 
slide-germination method.10 I t  also shows cxcelleilt 
activity i l l  controlling bean rrist ( i l~omyccs apperdi-  
czilalus) and tomato ltltc blight (Phytophthora 
infestans) in thc grecnhousc. The ethoxycarboiiyl 
8- ( 2 -  thioxo - 1 - irnidazo1idyl)ethyldithiocarbamate 
also cxhibits escclleiit i n  uitro fungitoxicityll but its 
instability preveiits its practical appliwtion. 

EXPERIMENTAL l 2  

Sodium B-(2-tliioxo-l-iniidazolidyl)ethyldittiiocarbainate 
trihydrate ( I )  mas prepared from 1-p-aminoethyl-2-imidazo- 
lidinethionel38 l 4  according to Croxall and 

Ethoxycarbonyl ~-(2-thiox0-l-imidrztolidyl)eth~ldithiocar- 
barnatij (11). A solution of I(38.5 g.) in water (50 nil.) U-as 
slowly added to  a sohition of ethyl chlorocarbonate (13 g.) 
in ethanol (100 nil.), the temperature being kept at 5-10". 
After the addition was completed the mixture was stirred 
a t  room temperature for several hours. The white solid 
formed was collected, washed with water and thrn with ether. 
The air dried I1 weighed 16.5 g. (4770) :ind nwlted ai 74- 
7 5 O .  

Anal. Calcd. for CrHi&,O.&: N, 14.3; d, 32.8. Found: N, 
14.1: S, 32.5. 

B-(2-ll'hioxo-l-iinidazolidyl)e/h!/l isothiocyanate (111). ( A )  
A mixture of I1 (10 g.), ethanol (50 mi.), and water (25 
nil.) was heated under rrJflux on a s t w m  h t h .  The gas 
c'vclved was identified as carbon oxvsulfide as f o l l o ~ s :  The 
gas \vas paPsed into :I solution of cyclohexyl:~niint: (10 g.) 
in acetonr (100 nil.). The white solid formed was collected, 
\v:tshctl with acetone and air dried. It, wrighed 1.2 g. and 
nielted a t  213-214°. A mixture of this and an authentic 
s:imple of eyclohcs?.l~~iniiioniuni cyc~1ohes~lthioc:Irbamate 
(we brlow) nieltcd a t  214-215". 

After 2 hr. of refluxing the r e a d o n  solution \vas cooled in 
an icc bath. The solid which svp:tr:tted \v:is wwketl ~ r p  iri 
tlir usual nianiier to g iw  4.6 p. (i2O.b) of IC1 mclting at 131.5- 

5". .4fter ri,cryot,:rlliz;Ltion froiii nqrieous cthnnol it, 
:t m.p. of  1:+2-l;+4°. 

. , Iml .  C:~lccl. for C6HYX N, 22A; S, 134.2. 1 ~ 0 1 1 1 1 d :  S,  
22.0;  s, 34.2. 

(I3i 2-Chlorot~tliyl c.hloroc:trl~ori~~t~ (28.6 g.) N:IS sI~)\vl,y 
:itltled to a siispt~nsion of I (48.6 g.) in :iwt,oiie (250 nil.) 
witt i  stirring. The inistiire ~ v x s  stirred :it rooin tcniporatrire 
civc~rii~pht. Thc solution was tiltc9rc:ti froni t,hc siidiiim c~hloritlc: 
:riitf coiiwnt rated untfcr rcdurcd prcrsurc.. Th t .  solid rc4drie 
\Y:LR rc~c:r!.st:tllizerl froin chloroforni to give 27 g. ( 7 2 5 6 )  of 
111, n1.p. mid niixturt ni.p. with abovc, 1:<2--1:34'. 

Siniilxr rcwilti; w r c  obtaincxl whcn isoi)ropyI :ind n -h t ,y l  
c:liloroc:irlioiixtc \ v r w  used i n  th r  1~11ovo reaction. 
. . ~  

( ! I )  <' .  1'. l,n, t:, $, h t .  2,829,083 (I!l58), 
\ IO) l'iil~lkliril hy t h i s  .Anierii,:iii l ' l i ~ ~ i i ~ i : i t l i ! ~ I ~ ) g i ~ ~ ~ l  

( 1  1) value 5-10 p.p.ni. ag:tiiist Iiotli . I / .  ,fricificola 

( 1  2)  All nit'lt ing points arc  iincorrc~c.tc~l. 
( i 3 )  >.I. 1). Hiirwitz :tnd R. UT. I l i tcn,  LT. .3. P n t .  2,613.- 

( 1 4 1  \\', J .  Cr"\ , i l l  :tiid C. 1' 1 ~ 1 ,  C. S. 1':it. 2,577,7013 

Socirty, I'htjtopafholoqlj, 33, 027 ( 194:j) .  
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