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O R G A N I C  P R E P A R A T I O N S  A N D  P R O C E D U R E S  I N T .  6 ( 1) , 37-43 (1970) 

E. FACILE AND UNIFOFW PROCEDURE FOR THE LARGE-SCALE 

PREPARATION OF SOME N-ALKYLRHODANINES 
* 

F. E. Condon , D. Shapiro, P. Sulewski, 
I. Vasi and R. Waldman 

Department of Chemistry, The City College of the 
City University of New York, New York, N. Y. 10031 

Rhodanine’ and its derivatives have a variety of inter- 

Rhodanine itself is a useful esting properties and uses. 2-9 

intermediate for the preparation of a-aminoacids,” aryl- 

acetic acids and 8-arylethylamine~.~~ 

applications, an N-alkylrhodanine would appear to be as suit- 

able as rhodanine itself and to offer an advantage in ease of 

preparation on a large scale. 

For these latter 

We now describe a convenient and easy procedure for the 
13 large-scale preparation of N-methyl- ,I2 N-ethyl-, 

N-allyl-, l4 and N-benzylrhodanine .15 

dithiocarbamates obtained from reaction of the appropriate 

primary amines with carbon disulfide in the presence of 

ammonia were treated without isolation with chloroacetic 

acid .I6 

The ammonium N-alkyl- 

The N-alkylrhodanines were obtained in 50-75% 

S 
It + R N H ~  + cs2 + N H ~  - RNHC-S-NH~ 
ClCH2C02H 

0 

FNHC- SCH 2C02 H 1 
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yields and were suitable for most purposes without further 

purification. 

The success of this procedure, involving the use of am- 

monia as a complementary base (instead of a second mole of 

the primary amine, for example) l 2  and chloroacetic acid in- 

stead of sodium'' or potassium18 chloroacetate, is based on 

the fact that none of the parent compound, rhodanine itself, 

is produced, even when the organic amine is omitted and two 

moles of ammonia are used per mole of carbon disulfide. 

formation of rhodanine from ammonium dithiocarbamate requires 

the use of sodium chloroacetate' and does not take place at 

all if chloroacetic acid is used instead. 

The 

19 

N-Alkylrhodanines other than those mentioned presumably 

could be prepared from the appropriate primary amine by the 
21 procedure described here. 

methylhydrazine, 1 , l-dimethylhydrazine22 and phenylhydrazine, 
in our hands failed to give the expected N-substituted rhoda- 

nine. In some of these cases (loc cit.), success was 

achieved by use of sodium17 22 or potassium2' chloroacetate 

or of ethyl chloroacetate2' rather than chloroacetic acid. 

However, aniline , 2 0  hydrazine, 

EXPERIMENTAL 

CAUTION. It is recommended that the apparatus be set up in a 
well-ventilated place or hood because of the unpleasant odors 
of the reagents and because some hydrogen sulfide may be 
evolved. 

It is recommended that this preparation, if con- 
ducted on the scale described here, be started early in the 
morning, because of the time required to mix the reagents. 
The reaction requires little attention, however, so that 
other activities can be planned for the same time. 

3 8  
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L A R G E - S C A L E  P R E P A R A T I O N  OF SOME N - A L K Y L R H O D A N I N E S  

A 5-liter, 3-necked flask is firmly supported inside a 

large (10- to 12-quart) pail for cooling with ice. It is 

recommended that the flask rest on a tier of cork or rubber 

rings with its center neck extending above the rim of the 

pail and that the flask be clamped by its center neck to a 

large ring stand or Flexiframe support. To the flask fitted 

with a glass- or Teflon-paddled stirrer, a thermometer, and a 

large droppina funnel and packed i n  i c ~ , ~ 3  was added a previously 
24 prepared and cooled mixture of one liter of methanol, 

468 g. (520 ml, 8.0 moles) of 29% aqueous ammonia, and 8.0 

moles of the appropriate primary a m i x ~ e . ~ ~  

608 g. (480 ml, 8.0 moles) of carbon disulfide in 500  ml of 

anhydrous methanol was added at such a rate that the tempera- 

ture of the reaction mixture did not rise above 5 O  (4-6 

hrs) .23 

night.26 

freshly prepared solution of 756 g. (8.0 moles)27 of chloro- 

acetic acid in 750 ml of methanol24 was added dropwise with 

stirring and cooling so that the temperature was kept below 

5 O  (4 hrs.). The mixture was allowed to stand overnight and 

to come to room temperature. From this point, the procedure 

varies somewhat depending on the nature and properties of 

the N-alkylrhodanine. 

A solution of 

The mixture was then stored in a refrigerator over- 

The flask was then returned to an ice bath and a 

In the case of N-methylrhodanine, much of the product 

crystallized as golden yellow needles. It was collected and 

the filtrate was set aside for later treatment. The crystals 

were washed with three 200-ml portions of aqueous methanol 

(l:l), and then spread on enamel trays for drying in the air. 

39 
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The yield of first crop was about 675 g. (57%). 

The filtrate in the case of N-methylrhodanine, or the 

entire reaction mixture in other cases, was poured with stir- 

ring on four kg of ice and water containing 80  ml of conc. 

sulfuric acid contained in a large enamel pot. The product, 

which may be liquid (N-ethyl-) , semisolid (N-allyl- or N- 
benzyl-), or solid (N-benzyl-, N-methylrhodanine), was al- 

lowed to settle. The supernatant liquid was removed as com- 

pletely as possible by decantation into another vessel pre- 

paratory to distillation for recovery of methanol and addi- 

tional product. 

The product, if solid at this stage, may be collected, 

washed with aqueous methanol (1:l) and dried in the air. 

Liquid products are best washed with hot water (three 1-liter 

portions), separated from the wash water by decantation and 

then by filtration when they are sufficiently pure to solidi- 

fy upon cooling to room temperature. N-Ethylrhodanine, in 

particular, is best dried by heating it on a steam bath in en 

open beaker with occasional vigorous stirring until a con- 

stant weight is obtained. It will then solidify to a brown 

crystalline magma upon cooling. 28 

The yields and meltinq points of products are as fol- 

lows: N-methyl, 820 g. ( T O % ) ,  mp. 69-71°;12 N-ethyl-, 965 g. 

( 7 5 % ) ,  mp. 34-360;13 N-allyl-, 970 y. 

and N-benzylrhodanine, 890 CJ.  ( 5 0 % ) ,  mp. 83-85 ' .  

14 ( 7 0 % ) ,  mp. 44-46'; 
1 5  

Acknowledgment is made to the donors of the Petroleum 
Research Fund, American Chemical Society, €or partial sup- 
port of this w o r k .  The e x p e r t  typing of Ms. Clara Silver is 
gratefully acknowledged. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
1
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



L A R G E - S C A L E  P R E P A R A T I O N  OF SOME N - A L K Y L R H O D A N I N E S  

1. 

2 .  

3. 

4 .  

5. 

6 .  

7. 

8. 

9 .  

10. 

11. 

1 2 .  

13. 

1 4 .  

15. 

1 6 .  

17. 

REFERENCES 

C.  E .  Redemann, R. N. Icke ,  and G .  A. A l l e e ,  "Organic 
Syntheses ,"  C o l l .  V o l .  3, A. H. B l a t t ,  ed., Wiley, N. Y .  
1955, p. 763. 

F. M.  Hamer,  "The Cyanine Dyes and Rela ted  Compounds," 
I n t e r s c i e n c e ,  New York, 1 9 6 4 ,  pp. 466-79, etc. 

L. G .  S. Brooker,  G.  H. Keyes, R. H.  Sprague, R. H. 
VanDyke, E .  Vanlare, G.  VanZandt, F. L. White, H.  W. J .  
Cressman, and S. G. Dent,  Jr., J. Amer. Chem. SOC., 2, 
5332 (1951) .  

A. Mackie and A. L. Misra, J. Chem. SOC., 1954, 3919. 

S. E .  Leland, Jr., J. M. Kl ing ,  and L.  J.  Wallace, J. 
P a r a s i t o l ,  2, 20 (1967) .  

J. L. Garraway and R. L. Wain, Ann. Appl. B i o l . ,  so, 
11-20 (1962) .  

F. J. A l l a n ,  G. G .  A l l a n ,  and J. B. Thomson, J. Org. 
Chem., 23, 1 1 2  (1958) .  

F. C.  Brown,  C. K. Bradsher ,  and A. W .  C h i l t o n ,  i b i d . ,  
- 21, 1269 (1956) .  

F. C. Brown,  C. K. Bradsher ,  E .  C. Morgan, M. Tetenbaum, 
and P. Wilder ,  Jr., J. Amer. Chem. SOC., 2, 384 (1956) .  

Ch. Granacher,  M. Gerti, A. Ofner ,  A. Kloppens te in ,  and 
E. S c h l a t t e r ,  Helv. Chim. A c t a ,  2, 610 (1922);  6 ,  458 
(1923) .  

P. L. J u l i a n  and B. M. S t u r g i s ,  J. Amer. Chem. SOC., 57, 
1126 (1935) .  

W. I. Awad and A. E .  A. A. Gad A l l a h ,  J. Org. Chem., 26, 
591 (1961) .  

F. M. H a m e r ,  R. J. Rathbone, and B. S. Winton, J. Chem. 
SOC., 1949, 1113. 

M. A. Shamota, L. V. Stepanenko, and V. G .  Zubenko, Zb. 
Nauk P r a t s .  L 'v ivsk .  Med. I n s t . ,  24, 18 (1963);  Chem. 
Abs t r . ,  62, 9120 (1965) .  

M. L. G i r a r d  and C.  Drew, B u l l .  SOC. Chim. France,  - 1968, 3461; Chem. Abstr., 70, 19968 (1969) .  

Yu. M. Pashkevich,  Farm. Zhur., 16, 1 0  (1961);  Chem. 
Abstr., 56, 7293 (1962) .  

B. Holmberg, J. p r a k t .  Chem., E, 451 (1910);  Chem. 
Abstr., Q, 2285 (1910) .  

41 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
1
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



CONDON,  S H A P I R O ,  SULEWSKT , V A S I  AND WALDMAN 

18. L. I. Petlichna, V. M. Vvedens’kii, and M. M. Turkevich, 
Farmatsert. Zh., 16, 7 (1961); Chem. Abstr., 11, 7242 
(1962). 

19. Unpublished work from this Laboratory. 

20. H. Taniyama, B. Yasui, N. Takehara, and H. Uchida, 
Yakugaku Zasshi, 2, 1465 (1959); Chem. Abstr., 54, 6689 
(1960). 

21. R. Andreasch, Monatsh., 29, 399 (1908); Chem. Abstr., 2, 
3230 (1908). 

22. F. C. Brown, C. K. Bradsher, B. F. Moser, and S. 
Forrester, J. Org. Chem., 24, 1056 (1959). 

for mixing the reagents. 

described in ref. 28. 

23. Use of a salt-ice bath reduces somewhat the time required 

24. This may be wet methanol recovered from a previous run as 

25. Six hundred and twenty grams (700 ml) of 40% aqueous 
methylamine, or 514 g (650 ml) of 70% aqueous ethylamine, 
or 456 (600 ml) of allylamine, or 856 g (870 ml) of 
benzylamine. The mixture should be prepared in a hood. 
It is recommended the mixture be prepared the previous 
day and stored in a.refrigerator overnight or until ready 
for use. 

26. If the overnight storage is omitted, the yields are about 

27. In an experiment with methylamine in which only 75% of 

5% lower (cf. Ref. 1). 

the stoichiometric amount of chloroacetic acid was used, 
the yield of N-methylrhodanine was 81% based on the 
chloroacetic acid, but only 61% based on the carbon di- 
sulfide and methylamine. The product was also less pure, 
as judged by its appearance and melting point. In ex- 
periments with ethylamine in which up to 20% excess 
chloroacetic acid was used, the yields of N-ethyl rhoda- 
nine were no better than from runs using the stoichio- 
metric amount of chloroacetic acid. 

4 2  
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LARGE-SCALE PREPARATION OF SOME N-ALRYLRHODANINES 

28.  An add i t iona l  small amount of product can be recovered by 
d i s t i l l a t i o n  of t he  aqueous methanol, volume about s i x  
l i ters ,  f i r s t  separated from t h e  crude product by decan- 
t a t i o n  or f i l t r a t i o n .  The l i qu id  is  d i s t i l l e d  i n  t w o  or 
t h r e e  po r t ions  from a 5 - l i t e r  f l a s k ,  or i n  one por t ion  
from a 12-liter f l a s k ,  heated with a heating mantle. The 
d i s t i l l a t i o n  should be ca r r i ed  o u t  a s  rap id ly  a s  poss ib le  
so as t o  avoid decomposition of dissolved product, u n t i l  
a vapor temperature of 95' is reached. Upon cooling, the  
residue y i e l d s  up t o  35 gm (3%)  of product. I f  methanol 
i s  t o  be recovered f o r  reuse,  t h e  d i s t i l l a t e  should be 
r e d i s t i l l e d  u n t i l  1750 m l  of d i s t i l l a t e  i s  obtained. 

(Rece ived  Oc tobe r  1 8 ,  1 9 7 3 ;  i n  r e v i s e d  form Janua ry  4 ,  1974) 
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