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CYCLOADDITION OF HETEROCUMULENES TO SOME 1, 3-HETERODIENES
INVOLVING UMUSUAL ASSISTANCE OF METHYL GROUP
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Abstract - Pighly substituted 1,4-diazabutadienes react with
aroyl isothiocyanates in a 1,3-dipolar cycloaddition node
ylelding five-membered thiohydantoin-type heterocycles.

The cycloaddition is accompanied by 1,4 shift of hydrogen from
a methyl group attached to C2 of the 1,4-diazabutadiene moiety.
The mechanism of this reaction is discussed in comparison with
similar cycloadditions with aryl isocyanates.

Sterically congested 1,3-heterodienes containing 1-oxa-4-azabutadiene and 1,4-di-
azahutadiene system32 have proved to be efficient "masked 1,3-dipoles" in a number
of 1,3-dipolar cycloadditions with heterocumulenes. Thus, 1-oxa-4-azabutadienes (1)
were prone to react with aryl isocyanates yielding five-membered heterocycles as

a result of 1,3-dipolar cycloaddition combined with synchroneous 1,2 migration of
a substituent attached to C2 of the 1-oxa-/-azabutadiene skeleton (path 5)3.

In these cycloadditions 02 and N4 were an electrophilic and a nucleophilic centrum,
respectively. Also 1,4-diazabutadienes (2) reacted readily with aryl isocyanates
in a 1,3-cycloaddition node, however, in a reverse manner, i.e.,, employing their

N1 and €3 as a nucleophilic and an electrophilic centrum, respectively. These
cycloadditions were accompanied by 1,4-sigmatropic shift of hydrogen from an aryl-
amide substituent joined to C3 and a spontaneous elimination of this substituent

as aryl isocyanate (path 2)4:

N=H
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=C —_—
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i v SN ¢ 2D ~c”
! & | ! I b ]
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This particular reactivity of the sterically congest;h 1,3-heterodienes results
from their specific "pseudo-gauche" conformation5 in which conjugation bhetween
heteroene fragments is in fact supressed due to interaction of bulky substituents
causing a twist around the C2,73 bond and forcing their more or less perpendicular
arrangement. In such conformation unshared electrons of azomethine nitrogens play
an important rbdle.
In present investigation attention has been directed towards reactlons of the 1,4-
Aiazabutadienes with organic isothiocyanates as a potential easy source of various
2-imidazolidinethiones which might be of interest because of their biological
activityé.
* Present address: Department of Organic Chemistry, Groningen University,

9747 AG Groningen, The Netherlands
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RESULTS AND DISCU3SION

1,4=Diazabutadienes (2) chosen for cyeloaddition with organic isothiocyanates were
obtained acecording to the method deseribsd before, based on a bause promoted

condensation of @-anils of acet- and/or henzovi-acstic acid anilides with nitrosc-
b

arence’
Arq-N%c/ﬁ Ar, —NH\(‘/R AT1'N§~C1R
' - I +  OMN-Ar —_— I
_-CH, _~CH 3 O
AT, -TV00 Ay, ~ENOC Ar,-HNOC \Nwm«3
(z)
2 R Ar1 Arz ATB
a phenyl phenyl phenyl phenyl
b phenyl Lemethoxyphenyl phenyl phenyl
o methyl L-metroxyprenyl 2y5-dichlorphenyl phenyl
d mathyl f~methylphenyl 2, 5=-dichlorphenyl phenyl
e methyl Le~ethoxyphenyl phenyl phenyl
£ methyl 4=-dinsthylaminophenyl phenyl phenyl
g methyl A-methoxyphenyl phenyl 4-bromphenyl
ho! methyl L-diethylamincphenyl phenyl phenyl
i methyl 4-methoxyphenyl phenyl phenyl

Despite the expectations 1,4-diszabutadienes {2) 4id not react with sryl iscthio-
cyanates aven when the strong elsctron-releasing substituents were placed in +the
aryl ring attached %o N1 nitrogen in order to incrcase its nuacleophilify. However,
revlacement of an aryl by an aroyl group within the organic isothiceyanate molecule
gnnanced sufficiently electrophility of fthe iszothiceyanate carbon and erystalline
products {3) were obtzined after short warming of & btenzene solutiorn containing
woth reagents, i.e., a 1,4i-diazabutadiene (g) and an aroyl isothiceyanate, There
was an additional raquirement for the initial 1,4-diazabutadienes (2), namely,

e mcthyl group a% C2 earbon, The °,4-diazatutadienes (2} containing a phenyl at €2
carbon did not react under analogous concitions.

fombustion 2nalysis showsd composition of the preducts (32} corresponding to the
simple *:1 adducts regarding both reactants. The ir spectra revealed strong
ebsorptions in the region of stretching vibrations of the NH bond supporting the
presence not only of the anilide NH group but an additional amino Tuncticnality as
well. 3Sharp absorptions between 1650 and 1700 en” svidenced both anilide and aroyl
carbonyl groups indicating that the carbon, nifrogen double bond of aroyl isothio-
ayanates was involved in the eycloaddlition. The 1H nmr spectra showed anilide and
amino protons as bread singulets senslitive to changes of the selvent polarity. The
anilide MH signal was sghifted from approx. 8.4 ppm to 10.1 ppm and the amino preoton
signal frowm 5.3 to 5.7 ppm when CDClE wag replaced by deuterated DMSO. Two one
proton doublets were observed vetween 4.7 and 5.3 ppm but nc signal corresponding
to a methyl group. The doublets showsd the small coupling constant 2.3H3z typical
for geminal couplingg. This suggested participation of Lhe methyl group at €2 in
the cyclozddition.

The 13C rmr spectrum of the representatively chosen and the best soluble compound
(32} proved finally the structure of the products {3) as 3-aroyl-l-aryl-i-arylanide-
4-arylamino-5-methylidene imidazolidine-2-thiones. 411 the carbon signals wers
recognized and ascribed, partly on the basis of comparison with the speclira of
similexly gubstituted Z-imidazolidinones, 2,4-Imidazolidindiones, and 2-imidazoli-

dine%hionasg'1o'11.

The thione group carbon produced 2 signal at 175.3 ppr which
was consistent with the carvon resonznce aseribed to such carbon of a number of
2—iwidazclidinethiones1?. 4 singulel at 78.7 ppm evidenced the guatermary ocarbon of

the imidazolidine ring. this was in good agreemeni with the resonance determined
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for these carbons of 5,5-disubstituted 2,i-imidazelidindicnes . The carbonyl
carhon sinsulsts were tynpically positdicned in the spectirum &s rsportec for amidesa.
Also the carbon resonancies of all the three aryl rings corresponded well %o thoze
aserived for anslosgously substitubed rings jelned to nitrogen in the imidazolidine
derivatives. Uoupling constanis JCH of aromatic carbons varied from 161 to 163 ¥g,
hegse of alivhatic ecarbons were about 135 Hz. The coupling ceonstant of the

methylidene carbon wes 158.3 Haz,

Table 1, Carbon rescnarcies (ppm) found for (33)

Carbon d ppm Carbon &npn

c1 175.3 Arz 2 G 147.5

c2 78,7 02,6 11,7

4 NH-—Arz 03 Tehod 03,5 129.@
EN | 5 Ou 95, " ol 11506

& 7 [ 0-COMH—Ar, c5 166.6 Ary : 01 138,3
OH Ol 132\ ¢ 06 169.6 Ga,6 121.2
S N—-Ar1—-N\\}/,N-GO—-ArA C7 L3.8 3,5 1z28.8
CH5MH,” y 8 12.4 340 12444
- ] Ar, : C1 119.5 Ay, ot G 135.8

s bR, 11,5 5 a6 1286

£3,5 128.0 03,5 128,73

Ca 148.3 G4 132,14

Electron impaet induced frasmentation of the compounds (3) showed zreast resemhlance
to that detarmined for 2-imidazolidinones and 2,A-imidazolidindiones12.

The meleeular ions [3M) lost first the aryl isocyanate moleecule producing stable
b-nryliminc~5~methylidene imidazolidine-2~thione radical ions <E> responsible for
the prominent neaks in the spectra. Ths radical ions {a) detached the aroyl isc-
thioceyarate nolscule forming asziridine-type ions (b) charaeterigtic for electron

imoact fraomentation of imidazolidine derivatives.

Suheme 1. The malan fragmentation pathways found for the compounds (2)

+ r +
B0 NH-Ar . H,C  HH-Ar nydrogen CH, Hehr |7
2" 2 2 \ | 2 rearrangsment i 3 i 2
,‘;,-—-— -CONQ‘ATS > G—=C-H e — Haom—0
ﬁr1—N\\¢{,NJCO-APA APT_M\\CI’N-CO—ArA Ari-N\\ﬂ’,N-ﬂﬂmAré
i, I i
;/// 3 -— 3 a 3
+
Ar  CONCS ‘
* Angca*' . 4
% ar,yogl®t x
- T + . L
H.O TH-Ar H.C NH=-Ax CH Mein ®
i \\ ’”‘]2 A 2\C 5‘3 : - # |
O e O CONH=-Ar — =it H-C =0
\ 3 * /
N/ iy ¥
i i {
s}
k Ar, Ar, e Ar
/. )
-1t o . +, e +
Rz WF ) GH2~C-N-A;:7 GH,-0%0-Az |

Vormation of these rather uncemmon derivatives of 2-imidazolidinethione could be
explained by the 1,3-dipolar cycloaddition employing N1 and 03 of the 1,4-diaza=-
tutadienes (g} and the (=% double bond of aroyl isothlocyanates, and conmbined with
or followed by 1,4 =hift of hydrogen from a methyl group joined to C2 of the 1,4~
diazabutadiene skeleton. However, u guesticn ercuse why in this case hydrogen
mierated from not very favourable position compared with that of the arylamide
group. According to the medel reaction of o, A ~diimine of o, ¢ ~dikelobutyric acid
amide with isceyanic acid two centser ocontact between nitrogen H4 {dhiefly its Py
and p, orbitals) and amide hydrozen was entirely acceptable. An?%ogously, mizration

of th's hydrogen would give 4-arylimino-imidazelidine-~Z-thicnes 7.
4 = =1
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Then 1t seemed reasonable that & transition state showing two center contacts

Nﬂ(a)‘—* Crpg - end My o= 03(2) responsible for the virtual eycloaddition, was
also conducive to an additiowal two center contact beilween the aroyl oxygen and
tre srvlanide hydrogen OArég_. HCORH' This prevented the probable migratiocn of
Lhe arylemide hydrogen to nitrogen N4.

Ar.
Ar2 C N;j
! Il Av L 0C-Ar
N /C-N‘: 2 N
Ry TeeesQ N
s C g Arz-NH—MFC"’ \\\
" ¢ N Ar, o //r
N 1} 27T
GH§>§S;‘\‘ c 0,e?
2
I I Ar,
ﬁr'.w g
(2)

2 Arj Arg ATS ArL
p-methoxyphenyl phenyl 2,5=dichlorphenyl phenyl
p-methylphenyl phenyl 245=-dichlorphenyl chenrnyl

¢ p-ethoxyphenyl phenyl phenyl phenyl

d p~diethylaminophenyl  phenyl phenyl phenyl

e p-methoxyphenyl p~bromphenyl phenyl phenyl

i p-dimethylaminophenyl phenyl phenyl phenyl

-4 n=mathecxyphenyl phenyl phenyl p~chlorphenyl

g p-diethyleminophenyl phenyl phenyl p-chlorphenyl

The intramoleculer hydrogen bond between the arylamide MH and aroyl CO groups was
vhserved in the ir spectra of the products (3}, The migration of hydrogen from the
methyl group scemed to be forced by an dncrease of electron density omn T4 (chiefly
p,and p orbitals) and rehybridization on C3 (sp2- sps) decreasing distancs
btetween M, and hydrogen of the methyl group. The cyeloaddition was hardly affected
by solvent polarity (benzene and acsionitrile) that suggested rather synchroneous
snift of hydrogen along with the virtual cycloaddition. This slso eliminsted the
possible intramolecular precesses of hydrogen tranasfer.

In conclusion, reactions of sterically congesled 1,4-dizzabutadienes (2) with aroyl
isothiccyanates can be useful for synthesis of some 2-imidazolidinethiones. The
1,3~dipolar eycloaddition reguired uncommon asglstance of a methyl group attached
to 02 of the 1,4-diazabutadiene system that led in consegquence to S-methylidene

imidazolidine-2~thione derivatives.

EXPERIMENTAL

1, 4=Diemsbutadlenes (2}, 1.,e., o, -dianils of d, @-dikstobutyric acid anilides

(2e - 2i) and o, A-dianils of f-phenyl- o, -dikstoproplonic secid anilides (2a,2k)

were obtained by condensation of the appropriaste @A-anils of aceto- and aroyl-

scetic acld anilides with nitrosobenzenes in the presence catalytic amounts of

ba13

a base, as reported previously The chemieal and spectral preperties of these

1, 4~diagabutadienss {2) were reporied earlierl”5 except of Ze and 2g .
p-p-Bthoxyanilo- & «znil of «, @-dikezcbutyrie acid anilide {(2e}, m.p-1A0—743oﬂ;
vyellow prisms from t-butancl; yield 72%; for C24H23N3, m.w.,385,2 , calc. %0 75.8
5,0 W 10,9, found %0 75.7 ¥ 6.0 ¥ 11.0.

Tr (KRr, ca”') & 3290-3185,w,broad, Ni; 2845,m,0Ft; 1570,5,00, 5 1642,5,broad,0=N,
1w nmr (CDC]B,TMS) : 1.25-7.L2.m,3H,OCE2323; 1.B0-2.45,8even singulets,3H,GM3;
B.T*S.Q,m,Qﬁ,OEEQCHB; 6.3-8.2,@,1ﬁﬁar' 2.3-70.1,three singulets,1ﬁ.%ﬁan
{‘a-p-!-iethoxyani}o-u‘-p-bromanil of #,@ ~diketobutyric aeid anilide (22), : m.p.,
154-156%0; pals yellew prisms from t-batanols yield 78%; for C23H20ErN 0 MWy

372
£50.7, vale. %G 61,3 F 4,5 ¥ 9.3.Br 17.8, found %€ 61.3 E 4.3 W 9.4 Br 17.7.
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Ir {¥nr, cm"jJ : 3290-3185,m,broad, NH; 2842,w, OMe; 1658,S.COan: 1635,8,broad 0=N,
1“ nmr (CDClB. TMS) 2 1.9-2.5,ssven singulsts,3E, CHB' 3.7-3.8,three singulets, 39,
Qnua; 6.4=-8.6,m,13H T,Q., 10,1, three singulets, 1H,NH.
4rovligothiocyanates, i,e., benpoylisoihiecyanats and p- c ~lorbenzoyliscothioccyanate,
were vrenared according to the procedure rapofted before A, bezed on reaction of

the correspondineg aroyl chlorides with lead isothicceyanate.

3-Aroyl-i-aryl-d-arylamido-4i-arylamino-5-nethylidens imidazolidine-2-thionss (3}

Typical orocedure

? mmols of an appropriate o, @ -dianil of o, f3 -diketobutyric acid anilide (2) in

25 ml of dry benzene were mixed with o soluiion of 2.1 mrols of an aroyl isothio-

eyanste in 10 ml of dry benzene. The mixture was shortly refluxed (2 to % min} and

out to stand for 12 h at room temperature. The crystalline product (yields from 35

to 60%) was filtered off, wasked with petroleum ether and crystallized Trom CH2012

or ethancl.

4-inilino-3-benzoyl-L-27,5 ~dichloranilido~1-4"-methoxyphenyl-5-methylidene

imidazolidine-2-thione (3a), : m.p., 210-211°C; whits needls from ethancl; yield 397

for 631 H,,C01, WAOBV. m,w., 603.2, cale. %C 61.7 H 4.0 4 9.3 8 5.3 ¢1 11.8, found 4C
L5 W 408 9.3 8 5.6 01 12.2.

Ir (“ujol, cm'1) : 3340-3320,m,broad,NH;: 1695,s,00% 1628,5.00ﬂn:550,m~0=8.

9 nme (0OA1,, THS, ppm) ¢ 3.8,8,30,0Me; L.4,0,1H54.8,0,7%, [yp=2.3 Hap 6.8-7.6,m,

157 pb 7o B d,2H L Tyy=8 Hz, 8. L.g,1H HH_ & 2.3,8,7%,FH,

Ma LN/Z, rel, a%undance) H M ,602, 2.0% M +1,603, 1.5 M +2,604, 1,43 Vnkr3"FO A5,

6.2y ”-ArBWHCO.ﬁWA, 26, 8; M-ArACOFES,ABQ. 0.95 M=~ Ar NH,510, 0.9; Ar = F=C” 147,

12.23 AT1NEC-CW3 148, 34.7; ATBNCO *,187, 6.75 189, 6 03 ATA“ONCS 163, j 53

argmi, 93, 7.5 pnoo®, 108, 1005 arpnestt i85, 1.1,

4-Anilino-3-Benzoyl-4=2",5 -dichlorenilido~1-4 -methylphenyl-5-methylidene
imidazolidine-2«thione (3b), : m.p., 225-226°C; white needls from ethanocliyield 33%
for Cgyil,, 01,¥,0,8, m.w., 587.2, sale. 40 63.4 H 4.1 H 9.5 8§ 5.5 01 12,1, found %0
63.4 T 4.1 7 9.9 8 6.0 01 12.4.

Ir {(Yujol/HCR, cm-1) 3 3320-3315,m,broad,NH; 1695,5,00;1630.5,003n; 570,m,c=§.

T nmr (€NGL,, TMS,ppr): 2.5, s.EH Mes 4.5,d,7195 4.9,d8,1H, Jypu=2.30z; 5.3,s,1H,N7;
6.7-7.6,m, 154, 5 7.8,8,2H, ,Jug=8Hz; 8.4,8,1E,0H

Ms {m/z, rel. abundances) : w+.586 2.2;M4 +1,587 1 5:M 2,588, 2.3; M- érs?Pﬂ 399,
33.1; M-ArBWHCO,398, 56.23 M—Ar4CO§CS,A23, 1.13 M-Ar NH,494, 0.8; Ar1N o= rvz *,131,
2.R; Ar N= cq3+,132, 15.05 ArgNCOTT,187, 9.13 189, 6 83 Ar400N05 163, 2,05 Ar,WH

913, 1&@ pneot, 105, 100; Ar1§CS+‘,149, 1.8,

4=Anilido-4-anilino- 3 benzoyl-1-4 -ethoxypaenyl-5-methylidene imidazolidine-Z-thicne

2

(3c),: m.p., 230-231 %03 white prisme from dichloromethane; yield ii%;for 632‘28'4 3\
m.w., 548.3, cale., %C 70.0 H 5.2 ¥ 1£.2 8 5.9, found %C 70.2 H 5.4 W 9.9 S 5.4,

Ir {Nujol/HCR, cm'?} : 3375,m,NE; 335-3325,m,broad,ﬂﬁan;1685,s,CO; 1660,S,C0an:553,
m, =3,

T ey (6nC1,, THS, ppm) & 1.5.%,38,Jpp=7.2%2; 4.1 ,q,2H,JHH=7.2Hz; 403,4,18,T4p=2.3
Hz 3 A.S,d.TP,JEg=2.3EZ; %.3,s,7E,NH; 6.6-7.5,m, 7ﬂar; 7.9.@,23a =8,0Hz; B.3,s,
1F,Nﬁan.

Ms {m/z, rel. abundance) : +;5A8 6.63 M +1,549, 3,05 M- Argffﬁ,LQQ, 23.6; MvATBNHCO
128, 73,43 M-Ar CONOS,385, 7.95 MeAryTH)456, 5.4 Aryl=0=CEpb.. 161, 1.7 Ar,¥scocm,t
162, 11.8; ﬁr3ﬂﬁa+',319, 16.9: Ardﬂequu , 163, 6.6; ﬁr ggq ,179, 5.8; Ar2§H2+',93,
39.0; pheot, 105, 100.

?B

L=Anilido-4~anilino-3-~benzoyl-1-L ~diethylaminophenyl-5-methylidene imidazclidine-2-
thione {(3d4), : m.p.. 219-220°C; white prisms from dichlormsthane; yield 58%;

for €y, HaaW, 0,5, m.w., 575.3, calc., %C 70.9 H 5.8 N 12.2 & 5.6, found %C 70.8 H 5.8
T ir.2 8 5.6,
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Ir (Mujol/HCB, cm'1) : 3340,m,KNH; 3320-3300.w,broad,NHan; 1690,s,C0; 1640.5.Coan,
560,m, C=8.

"W nmr (GDCly, TMS, ppm) : 1.2,%,6H,Jyy=7.1H23 3.4,Q,4H,Jyu=7.1H2; 4.6,d,1H,J
Hz; A.8,d,1H.JHH=2.3HZ; 5.3,8,1H,NH; 6.7-7.5,m,17ﬂar: 7.9,4,2H
1W,WHan

¥s {(m/z, rel.abundance) : .+,575, 13.8; M +1,576, 6.9; M- ArBNCO 456, 27 b3

LY RrBNqCO iSS, 37.9; M- ATACGNCS 412, 6.95 M- Ar NH, &83, 3.43 Ar1N =C= CF ,188, R,3;
Ar 1“ =C- 3, 189, 22.2; ArBNCO ‘3,119, 27.63 ArACONCS, 163, 0.9; Ar NCS *,206, 6.9:

Ar2“32+"93; 50.9; Phco®,105, 100.

4-Anilido-3-benzoyl-4-4 -bromanilino-1-4 -pethoxyphenyl-5-methylidene imidazolidine
2-thione {(3e), : m.p., 200-201°C; white needls from ethanol; yield 36%;

for 031H25FrN4038, m.w., 613.2, calec., %C 60.7 H 4.1 N 9.1 S 5.2 Br 13.0, found %C
60.4 H 4.1 ¥ 9,0 8§ 5,2 Br 12.9.

Ir (Nujol/ECR, cm’1) : 3335-3320,m, broad NH; 1690,s,C0; 1635,5,008n; 542,m,C=S.

Ty nmr (CDCIB, TMS, ppm) ¢ 3.9,s,3H,0Me; a.5,d,1H,JHH=2.3sz 4.9.d.1H,JHH=2.3Hz:
5.3,8,1H,0H; 6.8-7.6.m,16Har= 7.9,d.2H8r,JHH=8.3Hz; 8.4,5.1H,Nﬁan

Ms {(m/z, rel.abundance) : M*,612, 1.2; M +1,613, 0.7; M +2,614, 1.1; M-ArBNGO.493,
6.65 495, 7.2;3 M- ArBNHCO.&92, 6.45 494, 7.23 M-Ar,CONCS,449, 1.2; 451, 1.2;M-Ar,NH,
440, 0.93 Ar N=C= CH2 *,147, 1.15 Ar,N=C-CHy',148, 8.3: AryNG0T*,119, 8.3; Ar,CONCS,
163, 0.9 Ar NCS *,165, 1.9; Ar,NH,*+,93, 100.

pp=2.3

ar,JHH=8.1Hz: 8.3,s,

4i-Anilido-4-anilino-3-benzoyl-1-4 -dimethyaminophenyl-5-methylidene imidazolidine-
2-thione (3f£), : m.p., 237-238%C; grey prisms from ethanol; yield 60%;

for F32 29NSOQS, m.w., 547.3, calec.,, %G 70.2 H 5.3 N 12.8 8 5.9, found %C 70.1

F 5,4 % 12,75 5.7,

Ir (Mujol/HCB, em™) 3400,m,NH; '3335-3325,n, broad NH 3 1695,8,C0; 1640.3,00an:
540,m,C=3,

4 anr (OPC1,, TMS, ppm) : 3.0,5,3H,N-Mei 4.5,d,TH,Jy=2.4 Hz34.9,d, 10, Jyy=2. 4¥z;
5.3,8,1H,YH; 6.7-7.6.m,?7H&r: 7.9,d.2Har.JHH=8.OHZ; 8.&,8,1H,Nﬂan

Ms (m/z, rel.abundsnce) : M*,547, 13.9;: M +1, 548, 5.3; M- ArBNCO 428, 7.93M- ArBNHCO
427, 9.9 M- ArACONCS y 384, 3.13 M- Ar KH, 455 1.33 Ar N=C= CH *,160, 2.7; Ar1N ZC- FHB N
161, 14.3; APBVCO+' 119, 21.33 ArACONCS ,163, 2. 2, Ar1NCS ,178, 3.8; AerH °,93,
36.43 PhCO ,105, 100,

4=Anilido-4-anilino=-3-4 ~chlorbenzoyl-1-4 ~nethoxyphenyl-5-methylidene imidazolidi-

ne-2-thione (3g), : m.p.,205—207°C: white prisms from dichlormethane; yleld 42%;

for C34Hy5C01N 055, m.w., 568.8, calc., %C 65.4 H 4.4 N 9.9 S 5.6 C1 6.2, found %C

65.5 ¥ 4.5 N 9.8 8 5.5 C1 6.0.

Ir (KPr, cm™') @ 3365,m,NH; 3335-3320,m,broad,NH, 31692,3,C05 1644,5,C0, ; 1175,s,

C&r-Cl; 542,m,C=5.

Ty nmr {(D¥S0.dé, TS, ppm) : 3.6,8,3H,0Me; A.é,d,TH,JHH=2.2Hz; 5.2,d,1H,JHH=2.ZHZ;

5.6,3,1H,YH; 6.6-8.1,m,18Har; 10.1,3,1H.NHan

Mg {m/z, rel.abundance) : Mt,568, 0.9; M +2,570, 0.43 -Ar3N00 449, 2. & M-ArBNWCO,
LAR, 2.4 450, 1.63 M- ArACONCS 371, 2.9; M- Ar2WH A77 0.9; Ar1N =0= CH2 s 147, 13, 9.

Ar1“ NeCH 3 ,148, 18.33 ATBNCO » 119, 45.33 ArACONCS ,197, 1.7;3 199, 0.5; Ar1“CS

165, 2.03 Ar NH2 *,93,100.

L-Anilido-4-anilino~3~4 -chlorbenzoyl-1-4 ~diethylaminophenyl-S-methylidene
imidazolidine~2-thione (3h), : m.p., 212-213%C; grey prisms from ethanol;yield 48%;
for CB4H32CIW5028, m.w., 609.8, calc., %C 66.9 H 5.3 N 11.5 8 5.3 C1 5.8, found ¥C
66,9 H 5,3 ¥ 11,3 8 5.3 C1 5.9 .

Ir (X®Br, cm'1) s 3360,n,NH; 3330-3310,m,broad,NHan;1680,s,CO: 1635,8,008n: 1170, s,
Car"Cl; 560,m, C=S.

T nmr (DNSO-d6, TMS, ppm) : 1.2,%,6H,Jy=7.3H23 3.4,q,4H,05,=7.3023 4.5,d,1H,Jy,=
2.3Hzs 5.2,d.1H,JHH=2.3Hz; 5.7,8,1H,NE; 6‘7-8'0’m’18Har; TO.?,S,?H,NHan.



Conjugated Schiffs bases—20 4453

s (m/z, rel.abundance) : M+,609, 3.43 M #1,610, 1.3 M +2,611, 2.2; M-ArBYCO,AOO.

86.8; 492, 32.9; M-Ar,NHCO,489, 26.8; 491, 34.1; M-Ar CONCS,412, 11.65 M-Ar, V' 517,

0.6; Ar,M=C=Ck_**, 188, 6.2; Ar.N=C-CH.',189, 54.9; Ar.Nco'*,119, 11.4; Ar covest-,
1 2 1 3 : 3 4

197, 1.8; 199, 0.9; Ar1NCS+', 206, 2.7; AerH2 *,93, 9.7; 326, 100.

The ir svpectra were recorded on an UR-10 Zeiss, IR-75 Zeiss, and a Perkin-Tlmer 257
spectrophotometers using Nujol and hexachlorbutadiene (HCB) mulls or KPr pills.
The symbols m,s,w, ar, an designated moderate, sharp, weak, aryl, anilide,
respectively.

The Ty nmr spectra were determined on aJeol-100, Tesla 80, and a Hitachi-Perkin-
Flmer 60 spectrometers. The symbols s,d,t,q,m,ar,an designated singulet, doublet,
triplet, quartet, multiplet, aryl, anilide, respectively. The 130 nor spectrum was
recorded on a Varian XL-100 spectrometer, in CDCl3 (standard TMS).

Thke mass spectra were determined on an LKB-9000S and a Micromass 3D8 spectrometers
under standard conditions, i.e., electron voltage 70 eV, acc.voltage 3.5 kV, D.I.
temp.,60-120°C, I.S.temp..150-25000.
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