
Substituted Sulphones and Sulphonamides 
and their Cyanoethylation Products as Insecticides 
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A bslr:r,ct 
r ’  I 110 irrsccticidd activity of some substituted sulphones and sulphonamides and 

their cyimwthylation products is discussed in reialiori to the already well-ltnown insecti- 
caicics. Some of  the componnds prepared showed excelltrit, activity. In thc experirnent,al 
~);i rt, l.he prap:irn.t,iorr of thc siibstanccs t,hus t,rstrd h i i s  becn descrihnd. 

I n  ail earlier paper]) u e  havc reportcd over the insecticidal activity 
of heiizylphenylsu~phones of the type C,H,SO,CH,C,I-I,R, hemizylsulphon- 
iimicles, RC61T,CH,X0,NTI, and their cyanoethylatiori products. p- 
(~hloroI .~cna~~l~hei iylsulphone was found to have the best activity, follo- 
wed k)j o-ch lorobenzylphenylsulphone. Other cornpourids wcre found 
to possess this activity in more or less degree, hit were considered value- 
less as possikile insecticides. 

p-ChlorodipheiiylsuI~~hoiie is an important acaricide 2 ) .  T n  1 iew 
of the favourable result ohtairied from 1)-chloro1)erizyl-phenylsulphone, 
\vc prepared a large number of sulphones with a view t o  finding out a 
relationship between their structure and insecticidal activity. Where 
possible these were also cyanoethylated arid submitted to biological 
t cs t i n  8 .  

In the same way several substituted sulphonaniides were prcparetl 
l)y 115 and then eyanoethylated. Uenzenesulphonamide has been re- 
ported carlier3) to undergo condensation with acrylonitrilc to form the 
t t  icyaitocthh Itltiotr product, C,H,SC),N(CPI,CH,C1V),. However, no details 
regarding its method of preparation etr. are available. These cpano- 
c~thylsted products were also tested for their insecticidal activity. 
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Insecticidal Activity 

In the following tables 1, 2 and 3 the results on the insecticidal 
u t i v i t y  of these compounds have been given. In table 4, the values for 
D.D.T., hexachlorobenzene (HCB) and pyrethrum are given, when 
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Table 2 
C ya  noe t h y  1 a t e  d s u l  phones  

' During the testing 1 I Knock down in 

I 

67.5 
I .  y-  Phenyl-y-p-chloro-phenylsnlphonyl- 1 

2. 71-p-Chlorophenyl-y-p'-chlorophenyl- 
. . . . . . . . . . . .  27.0 , 

. . . . . . . .  1.0 ~ 2.0 

pimelonitrile ~ 31 i 67 

sulphonylpimelonitrilr ! :<I 67 

tested for insecticidal activity under similar conditions. It appears 
that p,p'-dichlorodiphenylsulphone, p,p'-dichlorodibenzylsulphone, y-p- 
chlorophenyl-y-p'-chlorophenylsulphonyl pimelonitrile and N,N-his- 
his-( 2-cyanoethyl)-~-naphthalene sulphonamide are the most active 
compounds, closely followed by N,N-his-( 2-cyanoethyl) -p-chlorobenzene- 
sulphonamide. Other conipounds also show the acitvity in more or less 
degree. The details of the method of testing these compounds against 
Mnsca Nebulo, have already been dcscribed in an earlier paper1). 
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1 14.5 
I 

i 3.0 

Table 3 
C y a r i o e t h y l a t e d  su lphonarn ideh  

During the testing ~ Knock down in 

29.0 

7.0 

I 1. N,N-bis-(2-cydnoethyI)~ benzenesulphon- 
smidc . . . . . . . . . . . . . .  . /  

2 .  N,N-bis-(2-cydnoethyl)~p-chloroben~enc- 

1 ,?. N,N-bis-(2-cyanoethyl)-p-bromobenzcnc- 
sulphonamide . . . . . . . . . . .  

4. N,N-bis-(2-cyanoethyl)-p-toIuenesul- ' 1 
-5. N,N-bis-(2-cyanoethyl)-p-ethylbcnzene- 

6.  N-Methyl-N-(2-cyanoethgl)-p-toluenc- 

I 7. N,N-bis-(2-cyanoethjI)-a-naphthalenc- i 

I 8. N,N-bis-(2-cyanoethyl)-P-naphthalene- 

. . . . . . . . . . .  bulphonamide . I  ' 

phonariude . . . . . . . . . . . . .  

. . . . . . . . . . .  sulphonamide . i  
' sulphonamide. . . . . . . . . . . .  

sulphonamide . . . . . . . . . . . .  

sulphonamide . . . . . . . . . . . .  

1. 1 per cent D.D.T in mineral turpentine 1 30 
2. 1 per cent B.H.C. in mineral turpentine 
3. 0.02 per cent Pyrethrins I and I1 (2% 

Pyrethrum extract) in mineral turpentine 
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Table 4 
D. D. T, B. H. C a n d  P y r e t h r u m  

During the testing Knock down in 
I time minutes 

NAIW of thc componntl 
Temp. Relative 

O C  1 humidity "% 1 loo% 

Certain generalisations regarding the relationship of structure 
to the insecticidal activity of these compounds can be made. Chlorine 
atom in the para position of the benzene ring has the effect of enhancing 
this activity. Whereas p-chlorodipheiiyl-sulphorie I is not at all active, 
introduction of another chlorine atom in the second benzene ring en- 
hances the activity in p,p'-dichlorodiphenylsulphone to a very marked 
degree. Strangely enough whereas p-chlorobenzylphenylsulphone ex- 
hibits good activity1), in p-chlorobenzyl-p'-chlorophenylsulphone this is 
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suppressed to  a marked degree. On cyanoethylation of the latter, the 
product obtained, y-p-chlorphenyl-y-p'-chlorphenylsulphonyl-pirnelo- 
nitrile is again a valuable insecticide. In the sulphonarnide series, the 
cyanoethylation product from /?-naphthalene sulphonarnide is very active, 
whereas the one obtained from a-naphthnlenesulphonarnide is coni- 
paratively inactive. N,N-bis-(2-cyanoethyl)-p-chlorobenzenesulphon- 
amide, which has a chlorine atom in the para position with respect to 
the  dicyanoethgl sulphonamido group is again found to be active. 

Exporimc+ntal 
Substituted Snlphones and their Cyanoethylation Products 

p - C h 1 o r  o d i p h e n y 1 s u 1 ph on  c 

This compound was prepared in accordance with the method of OI.IVIER~) and had 
a t n .  11. 9 7  - 98" ( l i t r ra tnre  gives 98"). 

p, p'- D i  c h 1 or  o di  phe n y1 s u  1 p h on c 

The sulphone was prepared according to the method of IJLLMANN and KORSELT~)  
and had a m. p. 146'-147" (Literatme gives 148"). 

p - C h 1 or  o p he  n y 1 be n z y 1 s u 1 ph one  

It was prepared according to the method of PURGOTTI~). The m. p. of the sulphone 
was found to be 139", whereas the literature gives a m. p. 257"-258". 

C,,H,,O,CIS required: S, 12.02~0, found: S, 11.49%. 

y - P h e  ti  y 1 - y - p - c h 1 or  o p he n y 1 s u 1 p h on yl pi m e I o n i t r i I e 

To a well stirred mixture of p-chlorophenylbenzylsulphone (3 g.), dioxane (20 ml.) 
and 40% benzyltrimethylammonium hydroxide (0.5 g.) was added acrylonitrile (1.5 g.) 
dropwise. The reaction mixture was stirred for forty hours a t  room tenperature, neu- 
tralised with dilute hydrochloric acid and then poured on ice. A white solid separated, 
which was recrystallised from dilute dioxane in white plates, m. p. 179"-180". Yield, 
3.5 g. (78% of theory). 

Cl,H,70,N,ClS requirc d:  N, 7.51y0, found: N, 7.08%. 

p - c h 1 o r  o ph  e n y 1 - p '- c h 1 o r  o be n z 3'1 s u 1 p h on P 

A mixture of p-chlorobenzene sodium sulphinate and p-chlorobenzyl bromide (3 6.) 
was refluxed with ethanol (20ml.) for twenty hours. At the end of the reaction, the 
mixture was poured on ice, and the white solid separating was recrystallised from ethanol 
in white plates, 1 1 1 .  p. 148" (Titerature gives m. p. 148'). Yield, 4 g. (88% of theory). 

4, S. C. T. OLIVIER, Rec. Trav. chim. Pays-Bas 33, 247 (1914). 
5)  F. ULLMANN and J. KORSELT, Ber. dtsch. chem. Ges. 40, 642 (1907). 
6 ,  A. PURGOTTI, Ann. r. Scuola d'agr. in Portici (a), 13, 8 (1915-16). 

J. prakt. Cherri. 4. Itelhe, Hd.  S. 18 
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y - p - C h 1 or  o p h e n 9 1 - y - p '- c ti 1 o r  o p h e 11 y 1 s u 1 p h o n y 1 pi rii e 1 on  i t r i 1 e 

Freshly distilled acrylonit,rile (0.8 g.) was slowly added t,o a well stirred solution of 
p-chlorophenyl-p-chlorohenzylsulphone (2 g.) and benzyltrimethylanirnonium hydroxide 
(0.5 g.) in dioxarie (15 mi.). The reaction mixture was stirred a t  rooin temperature for 
forty-eight hours, neutralised with dilute hydrochloric acid and poured on ice. The white 
solid which separated was recrystallised from dilute dioxane in white plates rn. p. 
184"-185". Yield, 2 g. (80% of theory). 

C9HltiOzX2C12S requircd: N, 6.87%, found : X, G.3BYo. 

p ~ c h l o r  o p ti c n y 1 - p - plie n y 1 c t h y l s n l  p h o n e  

A mixlure of sodiiim-p-chloroberizene sulphinate (2 g.), fl-phenyl ethyl bromide 
(2 g.) and ethanol (10 ml.) was refluxed for twenty hours on a water bath. The reaction 
nkixture was pourcd on ice and the oil that  separated was kept in a vacuum desiccator 
for sonic time when i t  slowly crystn.llised out. It wits recryst,allised from ethanol, rn. p. 
74"--76". Yield, 1.8 g. (64% of theory). 

Cl,itlrJ02(L'? required: S, 11.42%, found: S ,  10.94%. 

p - c h 1 o r  o d i bc n z y 1 s u 1 p h o n e  

Sodium tienzyl suiphinat,e ( 3  g.),  p-chlorobenzyl bromide (3.5 g.) a.nd ethanol (20 ml.) 
were refluxed together on a. w-ater-bat>h for a period of twenty hours and then poured 
on  ice. The whit~e solid obtained was recrystallised from ethanol, m .  p. 167"-168". 
Yield, 2.5 g. (55% of thcory). 

C,,H,,O,ClS required: S ,  11.42%, found : S ,  10.89%. 

p , p '- d i c h 1 or o d i be n z y 1 s 11 I p h o n e  
T ,  I his was preparcd according to the method of OVERBERGEX et, a17) and had n 111 .  p. 

24 f i "  (J,iterature g iws  246'--247'). 

p, p '- di  c h lo r  o d i  hen  z y 1s u 1 p h o xi d e  

This was also prepared according to the method of OVERBERCER e t  a17) and had R 

in. p. 164"--165" (Literature gives m. p. 164.8"-166.1"). 

Cyanoethylation of Substituted Sulphonamides 
N, N - bi s ~ ( 2  - c y a n  oe t h y l )  - benzenes  u l  phon  a mi  d e  

To a well stirred solution of benzene sulphonanide (2 g.) and 40% benzyltrimethyl- 
aniinoninni hydroxide (0.5 g.) in dioxane (10 nil.) was added acrylonitrile (1.2 g. )  dropwise 
at room temperatme. The mixture was stirred for forty-eight hours and ncutralised 

7 )  C. G. O V B R R E R C E R ,  S. P. LIQTHELM :md E. A .  SWIRE:, ,T. Amor. ehem. SOC. 72, 
Z X ~ X  ( 1  s r q .  
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with dilute hydrochlorid acid. The white precipitate which separated was recrystalliscd 
from ethanol in white needles, m. p. 91"-92". Yield, 2.4 g. (72% of theory). 

C12H,02N,S required: N, 15,96%, found: N, 15,58%. 

N , N - b i s -  (2-cyanoethyl)-p-chlorobenzenesulphonamide 

Acrylonitrile (1.2 g.) was slowly added to a stirred solution of p-chlorobenzenesul- 
phonamide (2 g.) and benzyltrimethylammonium hydroxide (0.5 g.) in dioxane (10 ml.). 
The reaction mixture was stirred at room temperature for forty-eight hours and neu- 
tralised with dilute hydrochloric acid. The white solid thus obtained was recrystallised 
from ethanol in white needles, m. p. 132". Yield, 2.8 g. (87% of theory). 

CIaHl,O,N,CIS required: N, 14.11%, found: N, 13.78%. 

@-(p-chlorobenzenesu1phonamido)-propionic ac id  

The above nitrile (1 9.) was refluxed with a solution of sodium hydroxide (2 9.) 
in water (15 ml.) for twenty hours on a sand-bath. The reaction mixture was acidified 
and extracted with ether, The ether was evaporated off, and the solid left was recry- 
stallised from hot water in crystals, m. p. 155'-156". Yield, 0.5 g. (62% of theory). 

Neutralisation equivalent: required, 263.56, found, 261.54. 

N , N - bi s - ( 2 - c y a n  oe t h y  1) - p - b r o m o be n ze n e s u 1 p h o n a m  i d e 

Acrylonitrile (1 9.) was added to a well stirred mixture of p-bromobenzenesul- 
phonamide (2 g.), dioxane (10 ml.) and benzyltrimethylamrnonium hydroxide (0.5 g.). 
A white solid was obtained by following the above procedure. It was recrystallised from 
cthanol in crystals, m. p. 133". Yield, 2 g. (66% of theory). 

C12H1102N,BrS required: N, 12.27%, found: N, 12.68%. 

/I-(p-bromobenzenesu1phonamido)-propionic ac id  

0.5g. of the above nitrile was refluxed on a sand-bath with a solution of sodium 
hydroxide (1 g.) in water (10 ml.) for fifteen hours. The solution was cooled and acidified 
A brownish solid precipitated and had a m. p. 149'-151". It was recrystallised from 
water m. p. 154"-155". Yield, 0.3 g. (38% of theory). 

Neutralisation equivalent: required, 308.06, found, 306.88. 

N , N - bi s - ( 2 - c y a n  oe t h y  1 ) - p - t 01 ue  n e s u 1 p h on a mi de  

To a stirred solution of p-toluene sulphonamide (3 g.), dioxane (10 ml.) and benzyl- 
trimethylammonium hydroxide .(0.5 8.) was added dropwise acrylonitrile (2 g.). The 
mixture was stirred for fortyeight hours and the product isolated as above. The whitc 
solid was recrystallised from ethanol in white neddles, m. p. 105"-106". Yield, 4.2 g. 
(88% of theory). 

C,,H,,O,N,S required: plj, 15.15%, found: N. 14.72%. 

18* 
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N , N - bi s - ( 2 - c y a n oe t h y  1) ~ p - e t h y 1 be n z e ne  s u 1 p h o n a m  i d t: 

Acrylonitrilc (2.8 g.) was added dropwise to a stirred mixture of p-ethylbenzenesiil- 
phonamide (3 g.), dioxane (10 ml.) and benzyltrimethylammoniumhydroxide (0.5 g.). 
The mixture was stirred a t  room temperature for forty-eight hours and isolated as above. 
The white solid was recrystallised from ethanol in white nec,dles, m. p. 75"-76". Yield, 
4.5 g. (80% of theory). 

C,,H,,02N,S required: N, 14.43%, found: N, 14.22%. 

N - in e t h  y l -  N - ( 2 ~ c ydri oe t h J. 1) - p-  t u luc  n e sill ph  o n a  III i d e  

To a stirred solution of p-toluene-N-methylsulphonmiide (2.5 g,) dioxane (10 n i l . )  
and benzgltrimethylammoniumhydroxide (0.5 3.) was added dropwise freshly distilled 
acrylonitrile (1.3 g.). The reaction mixture was stirred for forty-eight hours at  room 
temperature . The white solid was isolated as above. It was recrystallised from rthancil 
i n  uhi t r  needles, m. p. 105"-106". Yield, 2.4 g. (87% of thrury). 

(',H,,O,N,S reqnircd: N, 11.76%, found: N, 11.27%. 

/I - ( p - t 01 u e  n e  - N - me t h  y1 s 11 1 p h on  a III i d 0 )  ~ p r o p  i on i  c i~ ci d 

The above nitrile (1 6.) was refluxed with a solution of sodium hydroxide (2  9.) in 
wat,er (15 ml.) for twenty hours on a sand-bath. It, was cooled, acidified and extracted 
with et.hcr. The et,hcr layer was washed with water, dried and the ether distilled off. The 
residual oil solidified when rubbed with alcohol. It was recryRtallised from ethanol. 
kl. p. 73"-- 74". Virld, 0,6 g. (6014 of theory). 

Neiit,ralisation equivalent,: required, 257.06, found, 254.84. 

N , N - bi s - ( 2 - c y a  n o e  t h y 1 ) - LY - n a p h t h a 1 c rie s ul  p h on  a ni i dc  

&-Naphthalene sulphonarnide (3 g.), dioxane (1 5 nil.) <Lnd 40% benzyltriniethyl- 
i~nimoninni hydroxide (0.5 g . )  were stirred together at, rom tomperature till a clear so- 
lution was obtained, and acrylonitrile (1.5 g.) added dropwise. The reaction mixture was 
stirred at room t,eniperature for forty-eight hours, acidified with hydrochloric acid, poured 
on ice and extracted with ethylene dichloride. The ethylene diohloride layer was separated, 
washed with water and dried over calcium chloride. The solvent was evaporated off, 
a drop of ethanol added to the residue and i t  was allowed to stand in a vacuum desiccator 
fur a few days. The crystals thus obt.ained were recrysta.llised from ethanol, m. p. 
120"-121". Yicld, 3 g. (66% of theory). 

C,,,H,,O,N,S reqiiired: N, 13.04o/,, found : N, 12.64%. 

N ,N - hi s - ( 2 ~ c y a n oc t, h y 1 ) - /I - n a p h  t,h a l e  ne s u l  p h on a mi de  

To a stirred solution of /I-naphthalene sulphonamide ( 3  g.), dioxane (20 nil.) and 
~~cnzyltriiiiethylammoniurrihydroxide (0.5 9.) was added slowly and dropwise acrylo- 
nilrile (1.5 g.). The mixture was stirred a t  room temperature for forty-eight hours and 
rieutraliscd with dilute hjdrochlorir acid. The solid obtained was recryst,allised frorri 
t:thimol in white ncddles, ni. p. 109"-110". Yield, 3 3  g. (780/(, of t,heory). 

C,,l-f,,O,N,S required : N, 13.04%, found : K, 13.38%. 
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- ( p  - n a p h t h a l e  nesn  1 ph  o n a 111 i d o )  ~ p r o  pi o ni c u ci d 

The above dinitrile (1 g.) and sodium hydroxide (2 g.) ill water (20 nil.) worc rc- 
fluxed together on a sand-bath for twenty hours. The solution was cooled, neutralised with 
dilute hydrochloric acid and extractcd with nitromethane. The solid obtained on eva- 
porating the nitromethane was recrystallised from dilute et,hanol in whitc crystals, m. p. 
134'-135O. Yield, 0.5 g. (56% of theory). 

hTeutralisation equivalent: required, 279.06, found, 2763.68. 

Thc best thanks of the authors are due to  M/S  Geigy lnsecticides 
IAd., Borribay for their courtesy in carrying out the various insecticidal 
1,csts. 

Bpi der tledaktiori eingt.gailgen am 10. 4ugrist, 1'3%. 


