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The cetalytic affecte of veriow rtel helidsr end rolvcnte on the roection of beruoyl 
chloride with rodi- cyenete were rtudied. It bee been found thet SoClb, end 2nCl2. 
cetelyte the reaction to Rive the corrsrponding l cyl irocyanetee in good yieldr. The 
mope of the reection me l tudiad end l nmber of eroyl ieocyenetee end tboir derivetivee 
vere prepered. A few non erometic ieocyanetee end their dorivetiver were l leo prepered. 

Acyl ureee end ecyl cerbemtsr pley l coneidereble role in phytochemietry 1.2.3 
l . wll l . 

in medicinal chuirtry’. Intercreed in the ryntherir of l number of l uch derivetivee WC wre confron- 

ted vith the preperetion of l cyl irocyenetea ubich are e-R their beet precureorr. 

A nu&er of ecyl irocyenete prepuetionr heve been reported in the litereture 5.6.7 . &mover 

none of them wee completely l etirfectorp for our purporer. UC therefore decided to l tudy the eynthe- 

eia of l cyl irocyenetee end ye vieh to report in the prereat publication the rcrultr obteined concm- 

ning the condeneetion of ecyl helider vith radium cymete. 

Cmdmretion of l royl chlorides on l odirn cyanete : influence of the cetelyrtr end l olventr 

Aroyl irocpnatar can he prepared by the condenretion of l royl chlorider rith rodi- eye- 

neter in Rewrel. However. l peciel cetelyrtr end rolventa met be ueed for receivinR ratirfactory 

yieldr. 

tion time 8 h) in drteil. Iorteed of the ieoletion of the formed beneoyl 

mixture wee quenched by the edditioa of benzylemine i after 8 houre. The 

fometion of N-bentyl beazuide z end I-benxoyl-3-beoeyl uree 5 frca the 

1 cod the malting beneoyl ioocymete 1, reepectively. 

Por l merchioR the beat conditime the condmeetion of bentoyl chloride 1 (1 eq.) with 

rodim irocyenete 2 (1.3 q.) in en l cetonitril-benmoe mixture (45:55) me l tudied at 78.C (reec- 

irocyuut* 2 the reaction 

l dded i River reire to the 

l terting benzoyl chloride 

C6H5COC1 l NeOCN - C6E5CO-N-C-O 

C6H5CONEat2C6H5 C6H5-COIIRCR2C6”S 

2 6 

The rseultr obteined l re lieted in Teble I l d Table II. 

Without l cetelyrt. no reection me obeermd end 1 vu recovered l e be-1 lmunide 2. 

AmonR the cetelyotr rtudird. ZnC12 led to Rood reeultr. Eoarer, SnCl, l ppeered l e the bomt ru- 

gent end we wed it to perform the l porirnte dwcribed belou. It ie clear thet the cetelytic 

l ffccte ere the l xprsorion of en electrophilic l eeiotence to the nucleophilic condonutioo. 
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TABLJ! I : Kffect of catalyrt on the reeccion of 1. vith 2 

Pun Cat.1y.t (0.05 l q.) 
Yield (1) 

A(.) a(b) 

I 91 0 

2 soa 0 87 

3 ZnC12 20 71 

4 CdC12 73 16 

5 BP3-BC 2o 9n 0 

6 t.03 87 0 

7 TiClq 80 0 

8 AlCl3 95 0 

(e) m.p. of 1 V.8 104*c (1it.9 lD4.C) 

(b) n.p. of 2 v.. 166’C (lit.* 16%166.C). 

TABLE IX : Effect of .olv.atr on the reectioa of 1. vith 1 in pr...nc. of SnClc (0.05 eq.) 

Run Solv.nt T.=p. (‘0 Time (h) Tield (1) 
5 6 

9 ccl‘ 70 

10 w 70 

II c616 78 

12 c6H5u13 116 

I3 ca3” 70 

II ai3CN-C6E6 (15:55) 70 

IS M3CM-CC16 70 

16 cl(112Q12cl 83 

I7 

18 

19 

20 

21 

22 

c1\ YC1 
Cl /-A II 

05 

C’Y-. 

Diglyme 

Dioua. 

o-Dichlorobooxeoe 

Chlorobenrme 

95 

165 

96 

134 

8 20 68 

8 
2 

8 

0 

76 0 

83 0 

68 19 

62 27 

0 26(e) 

0 a7 

0 80 

70 0 

21 

7 

0 

0 

53 

84 

95 

81 

(.)I0 l ddition to a, there veo 59 I bearoyl irocymet. polymer. 

From the bt. reported in Tebl. 11 It appeara tht ecetooitrilo elan. i. . good l olvent 

for the condeaeetioo. Rwever it cooeiderebly feoorir.. the polymerirecion of l cyl irocyenetor end 

met be dircerded. 

Mixture. of l ceconicril. end non paler rolv.a~r,.r veil l . diglyr end die- led to 

V.TJ good yield.. However the.. eolveotr are not convenient for lerge l cela pr.p.r.CiOo.. FortWIe- 

eely w found that cha inerpcneive 1,2-dichlorobenxen. coaatitutod an l xc.ll.oC reection medium end 

we decided co u.. it for the l yntheoi. of l cyl irocye~t... 

Preperetion of l royl ieocyuute. 

With the l bove rerultr in hnd, v. co4.or.d sixteen raprereotariva l royl ch1orid.m 

on rodim cyeoet. ia 1,2-dichlorobenxan. in the prceeoc. of catalytic MOMCI of SoC14. The reeulc. 

obtained are roportd in Tebl. III. Ia . her of ceee. the l royl irocyeneter heve been iroleted 
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in order to l hov that the yield8 obtained for the derivarfvee were clone to thott of the aroyl ioo- 

cyanares thcmeclvtt. 

It clearly l pperre from Lheee data that rhe method dtecribed la very gtnoral. 

However we mat indicate rher we never ruccteded ie rhe condensation of orthophmoxybeo- 

toy1 chloride oo eodius cyaaatt. Indeed, under our condftfoue. Cho only producr ieolatsd vee 

%unLhooone forwd by an inrernrl Priedtl Craft condenrecioa. 

Prcparetion of non aromatic acyl iroeyen4ter 

we are able to extend the above rawlta to a feu eon l ronrcic ecYl chlorfdee. The re- 

eulte obteined are reported in Table IV (rht charecreriacicr of the Pt’odWtr ~4 @I*0 Bi**n in thi* 

Table). 

Inlereetiagly it muat be nored that if SoC14 use necereery to the candeneecioo of rcetyl 

end propion: chloride, ir Vae of no interest ia rhe condeoaation of trichioroacetyi chloride 

since destruction of Che l terfing compound vee obecrvcd. On tht contrary without caralyec the yield 

vae very Rood. Iocideotly UC found that 1,2,6-trichloroberene wee a better l olvcnt rhan 1,2-dicblo- 

robcmtenc. btcaure trichloroececyl irocyewte wee easily repareted from i,2,6-trichlorobenxme by 

dietillarion. Obviouely the l lectronvitbdrauing effect of the chlorine et- l ufficieotly increese 

the reectivit? of the carbonyl Oroup of the acyf chloride to allou the condtneetioa without ceta- 

lyer. 

All m.pc l C%l b.pc ert uncorrecred. The IR specrre of l cyl imcguutt were takco in oolu- 

tionr of CCI‘ 2r e-dichlorobtorsne end the IR rptetra of ureee were taken in Mr pellets on a Perkin 

Elmer 580 B rprcrrometcr, 1 H NKR rpectre vere recorded wing a Bruckcr AU 80 rpoctrowtar. Solutions 

in CDC13 with l%S es iaterael l tendard were wed. All txptrimente were carried out under l rgoo aad 

monirored by IR. Solvents for reecrione were purified before uat by dirtillation from l uirable 

drying agents, S&ZIG, TiC14, BP3-Et20, end all ecyl chlorides were distilled under argon before 

uee. ZnC12, CdC12. FeCl3,And AlC13 were dried et IIO’C in vacuum overnight before uee. 

Preparetioa of bcnroyl ieocyanete wing the mixture of CH,CF4 amd C,ti, ae a solvent 

To a l uewneioa of NaWN (1.69 R ; 0.026 mol) in IO ml of dry CR3CN and 12.5 ml of dq 

C6H6 verc l dded beazoyl chloride (2.81 A ; 0.02 mol) in 10 ml of CH3CN end 12.5 ml of C&N6 and SoCIG 

(0.26 g ; 0.001 mol) under argou with stirring. Tbe mixture wee refluxed for 8 h after which rhe 

reaction vaa complete. In order Lo estimate the ieocyanare yield , bttuylamine (2.14 g ; 0.02 ~1) 

ia 10 ml of C H wee dropped ioro the mixture at room temperature. 66 Aftrr l tirrinR for half an hour, 

100 al of weter vere added to dfrrolve the salts, The mixcure wae filtered to give a vhite eolid, 

which vae recrysralictd from ethanol to give (6) (4.&Z g ; 87 X). m.p. 166’C flit. m.p. 16%166*C)! 

Cenerrl method of the preparetion of rroyl irocyanete in o-dichlorobtortae 

A typic81 procedure ie doecrlbed for the reaction of o-chlorobeoxoyl chloride vith 

NaOCN. To a l uopeneion of NaOCN (8.45 g ; 0.13 al) in 20 ml of dry o-dichlorobensow wae added 

o-chlorobenroyl chloride (17.5 8 ; 0.1 al) in 20 ml of o-dichlorobenrene end SoCll (1.3 s ; 

0.005 al) under ergon vith l Lirring. 



TA
BL

E 
III

 
- 

PR
fP

Al
W

~I
O

N 
O

k’
 

VA
RI

O
US

 
AR

O
YL

 
IS

O
CY

AN
AT

ES
 

AN
D 

TH
EI

R 
UR

EA
S 

O
F 

W
IL

IN
E 

Ar
CC

Cl
 

l
 

Na
CX

N 
o-

di
ch

lo
ro

bc
nr

cn
c 

Cb
H5

m
z 

. 
Ar

CO
NC

O
 

- 
Ar

CO
NH

CO
M

lC
bH

5 

(1
 
l
 q.
) 

(I.
3c

q)
 

Sa
C1

6 
(0

.0
5 

l
 q*

) 
(1

 
eq

.) 

?.
 

18
0.

C.
 

2 
h 

rt,
 

30
 

m
l 

Ar
CO

HC
O

 
Ar

CO
NM

CO
Nl

Kb
H5

 

Ru
n 

Ar
 

Yi
el

d’
 

uN
C 

P 
m

.p
. 

lit
. 

uC
-0

 
I 

b.
p.

 
0.

p.
 

H 
!m

R 
Fo

un
d 

(2
) 

Ca
lc

d.
 

(I)
 

(‘0
 

(X
) 

(c
o-

 
) 

(‘0
 

(‘C
) 

(c
m

-‘)
 

b 
(p

pm
) 

C 
H 

N 
Cl

 
C 

LI
 

N 
Cl

 
- 

?4
-lb

/ 
IO

 
II 

Cl
 

83
(W

) 
22

30
 

20
9-

10
 

20
8-

9”
 

Ill
0 

I6
90

 
7.

1-
7.

6 
(lO

tl.
m

,A
r) 

Y9
%

:;Y
#,

 

98
-lO

l/ 
2m

 
C 

26
 

o-
 

b 
lO

3-
10

71
 

5m
 

27
 

92
-9

51
 

2m
 

12
3-

l2
6/

 
l-l

.5
 

m
m

 

83
-0

01
 

9-
10

 
m

 

32
 

02
-0

61
 

I.6
 

m
 

80
(8

7)
 

22
60

 
16

8-
69

 

81
(7

9)
 

22
50

 
19

6-
95

 

85
 

(8
6)

 
22

50
 

26
2 

87
(9

2)
 

22
60

 
19

3-
94

 

22
60

 
I9

 
l-9

2 

22
60

 

22
60

 

22
60

 

18
3-

86
 

15
7.

5-
8.

5 

20
8.

5-
9.

5 

17
10

 
16

80
 

17
10

 

26
3’

 
’ 

17
’0

 
16

80
 

Ii:
5 

lb
90

 

I9
 

l-9
22

 
I7

05
 

lb
95

 

17
10

 

lb
75

 

17
10

 
lh

?~
’ 

I :
35

 
16

70
 

8 

7.
3-

7.
8 

(9
8,

m
.A

r) 
9.

7 
(l&

8,
m

Cb
H 

) 
10

.9
 

(IH
.r,

CO
m

 
0)

 
E 

7.
1-

8.
1 

(‘)
H.

o,
Ar

) 
9.

9 
(IH

.r,
NM

C 
H5

) 
10

.9
 

(1
H.

r.C
 

i&
CO

) 

7.
1-

8.
0 

(9
H.

m
.A

r) 
9.

9 
(Il

l,r
,N

HC
bl

i 
) 

10
.9

 
(IH

,s
.C

CM
l 

0)
 

5 

7.
2-

7.
4 

(8
P.

8.
Ar

) 
9.

8 
(IH

.o
.N

HC
bH

5)
 

IO
.6

 
(Ii

I.r
,C

oN
HC

o)
 

6.
9-

7.
6 

(E
H.

m
,A

r) 
9.

3 
(IH

.s
.N

HC
~H

~)
 

10
.4

 
(IH

.s
.C

O
NH

CO
) 

2.
61

 
(‘)

H.
s.

CH
j) 

7.
0-

7.
6 

(9
l.o

.A
r) 

9.
1 

(IH
,S

,N
HC

bH
5)

 
10

.7
 

(IH
.r.

CO
NH

CO
) 

2.
38

 
(3

H,
r,C

Hj
) 

7.
0-

7.
8 

tP
ll.

r,A
r) 

9.
7 

(IH
,s

.!J
HC

~H
 

) 
10

.9
 

(IH
.r.

CO
NH

 
0)

 
E 

2.
&O

 
(3

H,
r,C

Hj
) 

7.
05

-8
.1

 
(9

P,
m

,A
r) 

60
.8

6 
3.

99
 

IO
.1

4 
13

.0
8 

61
.2

0 
4.

01
 

10
.2

0 
13

.1
0 

60
.7

5 
0.

07
 

10
.2

0 
13

.1
0 

61
.2

0 
4.

01
 

10
.2

0 
13

.1
0 

3:
 

& 

60
.8

5 
4.

02
 

9.
97

 
13

.1
7 

61
.2

0 
6.

01
 

10
.2

0 
13

.1
0 

! . :! 

54
.1

3 
3.

28
 

9.
03

 
23

.2
9 

SC
.3

7 
3.

21
 

9.
06

 
22

.9
8 

ft 

70
.7

1 
5.

55
 

10
.8

2 
- 

70
.8

7 
5.

51
 

ii.
02

 
- 

70
.6

0 
5.

02
 

II.
06

 
- 

70
.8

7 
5.

51
 

11
.0

2 
- 

70
.5

5 
5.

96
 

II.
08

 
- 

70
.0

7 
5.

51
 

II.
02

 
- 

9.
8 

(IH
.r.

NH
Cb

ii5
) 

10
.9

 
(lH

.r.
CC

M
lC

O
) 



hpudoo of isxymala 



M.-Z. Ihso el al. 

8 

s 
d 

t 

(D * 

“= f 

;: 
d I 

t 



RcpxIatlofl of ryl imocyumta 6085 

Tbe mixture wee l tirred for 2 houto at tba rafluxing teqereture (l&‘C). Aftor cooli~ 

to rca tqreture, the mixturo vee filtorcd under l rKon. Ihe filtreto wee dietllled mder rduced 

preeeure to Sive o-cblorobeneuyl ieoqeaete 04.5 S ; SO X) (b.p. 98-IOI*C/2 m) ubicb reected with 
I 

eeilioe in bamene et dirnt teqereture to givr the correepodi~ uree ; the IR, B m, l .p. 

end microemlyeie of vbich arm e--rired in Teble III. 

Ceoerel procedure for preperiag non l routic l cyl ioocyeeeter 

A typicel procedure ir deecribed for the reectioa of l cetyl cbloride(lS.9g ;0.2001) vith 

NeOCN(16.9 ry;O.26=1) end SnCl4(2.6 K;O.Olml) in !~mlofo-dicblorobeareae. The mixture wee etir- 

red for 8 bourr et 8O’C end filtered under argon. The filcrete wee dietilled ueder nitroSen to give 

l cec91 ieocyenete (6.12 8 ; 36 X) (b.p. 78-80-C). The irocyeaete reected with benxylemioe in benzene 

et edieot ceqereture CO Bive the coneepondiag uree ; the IR end ‘B m l pectre l e well l e m.p. of 

which ere Kivm in Teble IV. 

Preperetion of Cl.co)Ico 

To l drp flerk were l dded NeOCN (12.68 S ; 0.195 ml), 40 01 of 1,2.4-crichlorobenrena 

end CljCoCl (27.3 S ; 0.15 wl) under l rSon. The mixture wee beeted vlch l tirriog. The twereture 

of the reection mixture iocreeeed from 130.C CO 170*C in l bout 7 boure. It wee l een tbet the reac- 

Cion wee copplece ubeo the cewereture of 

reection, the mixture wee dietilled under 

which reecced with benryleriae in benrene 

The IR end ‘a NWt rpeccre l e ~11 l e l .p. 

the mixture reeched ebout 170.C. After coqletion of cbe 

argon to give C13CONCO (26 I ; 92 X) (b.p. 135I4O.C) 

at ubimt tellpereture to give the correepundin8 uree. 

l re given ia teble IV. 

AcKNotm?ac~NTs -_.- 

!QD ie Sreteful to the SNPE for l great. We tbenk CNKS end SNPK for fiueaciel rupport. 
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