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acerca: [ de

magnética

determinan, - por
2-clorg=1,3 "= “ditio=2~estl

Gates ' informa - sobre: 'yybs"

Davidson . en 1983'%7,

en 1990 cuando - Cea

fosforo, | arsénico, antimonio== y#bisi

Cea v col. mencionan que los

estibacleclopentarios, sott buernas m‘a’L’ ias’ pr-lmas.' para la sintesis
de derivados de diticarsinatos,

Los ditiocarbamatos han sldo estudiados’ tradicionalmente en
113

Quimlca Inorganica y ya en 1939 Malatesta calcula los momentos

dipolares del trisditiocarbamato de arsénico prediciendo, de paso,

las bandas caracteéeristicas ql;xe pueden presentar, en un espectro



Figura N® | R )

Estructura molecular del 2-clora-1,3-dikio-2-gstibaciclopentano




presente; el

de. Infrarrojo . segin 1a ‘modalidad 'dgrl‘ enlace’” M-é qde

compuesto, En 1967 . Ugo yj Bbhabi . déberniiruﬁi:l_,éxberlmentahiiérﬂ,c el

comprobanda’

espectro de lnfra}rojo
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Figura N%2.
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Ob jetivos

-~"Efectuar la'reaccién entre’ tres distintes” dlalquils

ditiocarbamatos de'i:s'odl'o,



: e Expéhitﬁeril.al

disolvieron,

) Liléiolillx;b,

carbono el “5. )

_ mientras habia up.a evoliucté

enfrié -a Len\peféhqfa

cristalino qué se ~>ﬂlt,>1;d:

Se disolvieron, scgfgn_ lo

equimolares de SbCl, vy 1,27
4cido  clorhidrico concenl,x"ado : Y

secéndose al aire un producto eristalino,

un rendimiento superld}- ol o0 ééﬁ:respec LR
punto de fusién de 1283° € (reportado 124° CO.
Sintesis de los ligantes

4,51
En general N

se colocaron cantidades estequiométricas de
tres distintas aminas secundarias, a saber, dimetilamina,
dietilamina, y ditsoprptlamina, cada una por separado fue enfriada

afiadléndose, entonces, cant.idades también estequloméliicas cle

disulfuro de carbono ¢ hidréxido de sodio disuelto en agua, de la



cual se - recristalizaron los

CS2

N—" +  Cl——~d
/N .
S

x-ur.'pccl,l\'msﬁdlLiocai—bam’zxLo's ‘de’sodlo. .

—E— i
2 b
R \ 7 Na
4 Hi.____, \ﬁ—c S\A'a/ s
\§/°”= e g Ng—tha
Figura N° 3 +NaCl



vars: del’

oivganica

srupe g




punta il

Tmrghtd

deriy

Fmpie L,

tamb e

12



X Compuestos |

i N}lﬁ\érn &

-1;3,2~ diticarsplane [1303



v.gombuestps (zontinua) S

; Compuesto

L aeadaind ol N’lﬂnEl’,‘D‘ i
Nombre ‘asignado SRR

tibolanc. [92382-80-4]

fogtibolang [130365-03-6]

3RV, &

2-fL[bis(metilotil)anino] tionamatil 1tiol=1,3;2-d1 tiostibolano [150190-6



Tabla N°1 Datos anal‘_tl,vlyr;jn\ :

Compusato

II

III

382.26
(33.34)

v

' 3zipa
(33.52)

“rayies
(31.10)-

[T A SRR, il



Comhuést.g :

‘abln

‘zin‘z:y al'Magnélica jl\!iiclpa'r:r Proténica

VI

o=

a=

singulete

doblete

triplete

cuadruplete .

banda ancha




pam{s}

Figura N% 4 Espec

del ccmpngstn I.‘

ro de R.IM.M.

.



109

a

200

pam(S)

B
c
3]
—
o
3

Figera ¥® 5 Espectro de R.H.MN.



2,9

pomis)

yre del compuesto- III.

Figura 42 & Espectro de &MU



compugsto 1Y,

2L

d

ppmis)

a 11877 ESpectro de R.

Figu




ppmis)

w0

0

70

139 170 130 100
=ami{§)

130

150

120 170

100






220 wo 160



L Tabita masas

Mo L
RadbcAsSy
RaodlcAs ;
AsSotCHY

[BIODE I
Tl .
ELzN e
S, S gy

dte=




Tabla N
para:los pv-incipales fragmentos . Ccontinuad
(Abundancias relativas  de msz>

3. Dntos. de Espectrometria de masas

Compuest.o

Asignaciéon 1v '. v vI

M . IIAC40) - 361¢a0> 3B9CL0
RadleSb§y 305¢<105 333¢107 -
RzdteSb 2411257 269¢70> 207¢<10D
SbS,¢CHy> 213C12> 213¢42D> 213¢10D
SbS, 185¢£10> 185¢15> 185¢<10>
Sb§ 153¢30>:. . 153¢100> 153¢30)>
sb 121¢<10) - 121¢<10> 121€10
RoNCS' | 118¢30) 176¢100>
i“PrgN - 100€18>
RoNCS, 116¢87> 144 €10
RNCSH" 88C70> 102¢30>
ELN 7225 "

Sa . . 641D 64€10D
CzH,Sa"» SCNHy. 60C80> 60€13>
CaH,S, 59¢15> 59¢<10>
CaHo§" 58¢10> 56C15)
CoHS 57¢<10> 57>
CHs 513> 15¢<5>
€S, MoyN 44¢30)> 14¢10>
i~Pr - 43C12>

dle= N-CS,
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electrénico . Lbre?? L aplicandose,. ) el eriterio

mieribo péqheﬁ;‘: “indiea

lﬂ,er‘ai.upa

estibaciclopen

L
autores 2,5 7

'Vsobz-Q los ﬁx'otonqs grupos

de " los; metileno, el Tpar
elect,‘_rénlco libre del Ag ] Jel Sh. v la pr’eséﬁéia Jde 1a Vdensidad
electrédnica del cloro f;féctmn de tai manera a- los fsi-obornes de los
grupos metileno que, en resonancia magnética  nuclear, se presenta
una sola =efial en vez del palrén A‘A' BB’, el cual =se presenta en
este tipo de compuestos, pero a una tempertaura superior a los

~ 5]
20°C , segun informa Asknesl27

quien obtuvo los espectrogramas de
resonancia magnética nuclear correspondientes a distintos

heteroclelopentanos (1,3-dioxolanos vy 1,3-dit.{olanos) observandose

AR
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del” grupe 15 de" los ./ que Manoussaki n. 1969

‘que d‘eyst.;.\ciﬁn;v ':d,':;pof- ' 'eJerﬁplo,. :

e provenga . :

iericiond; anteriormente,

comovv el ‘patren de .l‘x-ganyen incién

complejos sintetizados ‘Wla descripelan T da

monbd“.iocax-bama(.o en. tada :s;a extensién, cono.. se clta. en.’ la
ul.er-at.ura'w"m, pero también se observan ciertas variantes
derivadas tanto de la presencia del par electrénico libre como de
la  presencia del rvadical het.erocicl'ico. De Ia  tabla N°4 y . 1=
figura N°30 se observa la presencia de algunos plcos comunes a los
monoditiocarbamatos y a los lones resultantes de la frasmentacion,

por impact.o eleclrénico, de los iones moleculares de los

compuestos sintetizados; como los fragmenos asoclados a los iones



RaNCS;",. R,Ncs, y R,N (donde R= Me,‘fm. =P 37168, cuales

podemos P! nolderar‘, ‘en un: esquem:n e;eneral como rragm "Loys p't-c';;ﬂos

ermibiendo A los azufres del

. fm'mar pax-i.e del h:m R,chMS, .
En‘el caso “del ién deLcMS; debe éclal-ase que,  aunque saélo
= —;—f‘ség ehbﬁenbra———p!-es&rnte un - espectro - de - compuest.o “de A (ligura
N429), y' én los espectros de masas de dos complejos de Sb y
pudiera porer en enLredicho la exlstencia de Ia modallcdad
bidentada del en)ace M-8 pues Lteniendo la existencia de tales
picos ecomo caracteristica exclusivav de los complejos menclionados
,¥y no como parte de un patrén de fragmentacién aplicable & toda la
serie, lo menciodado en el parrafo anterior pueds arnos . una
explicacién =i bien no muy convincente, pues al fin y al cabo solo

se habla de fragmentos de masas M- 28 otras espectroscopias



NCCoHgY ;"

CaHg

Seen

~CgHy

H

H\ N=C=s5"
e

H
Figura N° 30

Patrén de fragmentacién. de dimetil y dietilditiccarbamatos de sodic
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pueden ayudar:a esclarecer

lones,

momento ~resclarecer

“M-8 én Flos rqdl
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P s~ bidentadc“z’

en el enLace M—s, o. sc-a que ral enla:e pr-c en!_e

“Hnductive

enlace
; c:N ,‘t.le_jandoA ““clases - de
" modalldad del e la mor_hlirlad siniétrica.. (poco

favorecida erecto 1nr]ucleo antes mencionadod y la

modélldad aqimrﬂ.rl 'm'és"' vaobable "“deblds Tno’ séle’ "a’ lo. antes

expuesto sobre los grupos alqul]o presentes en la molécula, sino

también por. la estereaquimica propia de ‘los ditiocarbamatos de

elemenbos del gx'upo A5 CrigNe32). AR S ,§‘ o
\N— /S,- - \N C/ - \
/ \ R/ TN
simétvlco . astmetrico R=Mo. EL, i"Pr

Figura Ne 33
en la cual interviene acl.ivan\enbe. el par electrodnico libre el cual
obliga a ambos Atomos . de az’ufre‘va‘-lnhervenlr en  un  enlace
anlgsobidentado, es decir un "enlace ‘bidnntarlo de modalidad

17140451
aslmétrica como se demuestra en la llLeraLux- *
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anlsobidenbados, 'o 16’ que . é_siv lo misnio el radical diticcarbamato

presenta_la ési.r_ucbux-a'

,é]at.eneﬂqs,’ 3

azufre que Fir{;qnﬁén'»'élr atom:

siendé ’éuaslé;td.gornaieis er_ﬂ..re § si,j Jipues ;o ﬁingﬁno de las
especlroscopias’ efectuadas sobre los-'com‘p‘léjns muestran camblos
significatives de ninguno de ambos radicales.

Caber mencionarse que  la ca'pacsdad de’ - coordinacién de los
compuestos del grupe 15 en presencla de lgantes ditiocarbamato
es bastante significativa pues segin Jo demuestra Sharma'™" a1
someter bisdialquilditlocarbamatos de yodoantimonio al atadque de
bases organicasCaminas? las cuales ‘Se coordinan alrededor del l1a
esfera de coordinaciéon del antimonio, ast mismo en otra
publicacién reclente Mandal sugiere la posibilidad de la presencia
de un sistema MS,, parecido al que se suglere en el presente

Lrabajowz’. con Ja similitud de partir de un complejo con un solo



. iy ‘
dtdheoes
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eéi;échréséépl ca,su

" antsobldentados, - es decir,”

mismos  es- asimétrico.:

T=~La  capacidad  de coordinacion  de lcis"”;’:lo;nos del ';m‘.u’:rofiS
hacia los ligantes ditiocarbamato, permite m%n(,enex- otros
grupo=s funcionales sin distorsién.

—La presecncia del radical ditiocarbamato no altera de manera
significativa las eSLPuCLUP.’LS de los 1,3-ditio-2-arsa o
estibaciclopent.anos.

—La presencia del radical ditiocarbamato tampoco afecta el
espectro de resonancia magnética nuclear, a 20°C, de los

1,3-ditlo-2~arsa o estibaciclopentanos, a pesar de la




voluminosidad ' "de’ \aillgu‘nos( :gr‘u’p}oﬂs: raqullé unidos. al“ atomo . de

nitrégeno’ dél radical mencionado,




espectrosesploas ~de
fin' ‘de establecer  las  condiciohes  bajo’ila

azufre pacticipan en el enlace M-S.

Debldo a que el comportamienito genera compuestos en

la espectroscopia de infrarrojo diflere, p;:'vr» »enco’nhr“"irsek éstosen
estado solido, del comportamiento presenbadcﬂ porr)los mismos en
disoluclén, como el que se “reglstra--en - wresonancia magnética
nuclear, se puede conclulr que las evidencias especlroscoplaas si
bien son indleativas no s=son, de ninguna manera, concluyentes
acerca de la estructura molecular q;.le los compuestos sintetizados

puedan mostrar,
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Figura N2 36

Estructura molecular de un derivado ditiocarbdmico.




= 'Dibliografrts

CiveTs.

Mann’u‘s_’s.:\kis,’ ‘Chem., .. 3%,

P41, C1973;

16. Nikolov, @.;  Jorda

winto P

anT



CChem.,

Popin) TAL

TRMN, MasOraw-HiN

T a0, Concdd=taprace, Gollin, e ti-onn., N

415}, <1972,

1. Dediew, M, T Y-l.. Dizabo, P, 0 ia

Org.
Mas Spectraom., 12, 3, (199}, Q977
34, vajuiolato, 1, Nevalatnen, Voo g W tronn,. 22,

71



fHOL QLD |

WA Manon

A AP NCeY F TR ST CHRREN S Y T | (AL I

20784, (1960

LR [SEZEN

L7413, ¢

L Nakamio e

ay

CCheem Py >

QLN K!u:em-—.l.m'}xn.':}. .

16, Rensntdy

159151, (D67, -

A7, Bonatdy




TR e

AL ek

175,

CETOLY,

73



Indice

PAGINA

4

. Discusidn : R ' L A8
- Gonclusiones : e T e e G5

Biblografia " : - - : 68 i



* e dnterest in function of the presence.or absence of

" Monatshefte fir' L hemic 13377 =383 (1990) <, 7o e Manalsheffe fii Cheimie
T . R 2Chemical Munthly | L
VT 19900

Nartitics s

y compuund\ CLyS, (Cll )‘ (1= As. Sh) are'wested by first time as source
of sturting misterials in the synthesis of complexes. The preparation ind characierization of heicrocyclic
dithiocarbamittes : RyNCS A8, (C) (M = As, Sb;"R-="Me: Eii i-Pr) is reported. Spectroscopic
and analytical data supp bider vior af the dithiocarbamate citity and the presence of
a MS, core.

Keywords. Dithiocart Dithia-group cyclor

Die Koordinationsfihigkelt der Heteroeyelen 1,3-Dithia-2-arsa- und -stiba-cyclopentan gegeniiber
Schwefe) enthaltenden Liganden, 1. Dialhyldithiocarbamat-Komplese

z f: D1 heteracyeli Verhi; gen CIMS: (CH:), (A = As, Sb) werden ersumals
als Quelle MOr Ausgangsinaterial zur Synthese von Komplexen herangezogen. Es wird diber die Here
stellung und Charakterisierung der heterocyclischen Dithiocarbamate B, NCS,A8:(CH b (M = As,
Sb; B = M, Et i-P'r) berichiel, Spektroskapische und analytische Daten sprechen fiir cin bidentates
Verhalien der Dithiocarbamai-Einkeit und der Priisenz einer AfS,-Anordnung im Komplexs.

Introduction : '

The coordination chemistry of systems where the metal is totaliy surrounded by
sulfur atoms has been extensively studied. This field has grown from synthetic to
reactivity studies, electron and molecular structure determinations, electrochem-
istry, etc. Complexes with different ligands as dithiocarbamates, dithiophosphinates,
dithiocarboxilic acids, 1,1-dithiolates ctc. have been obtained in order to correlate
the structure of the complexes with their chemical properties [1]. The molecular
structure of heavy metal complexes of group 15 with a AfS, core has a special
arsiereo aciive electron pair [2,
3], as long as « small change in the ligands produces an important variation in the
geometry [4]. The AS, core has also interesting bioinorganic implications in me-
talloenzymatic systems [5]. Main group dithiocarbamates often exhibit asymmet-
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rical metal- sulrur bonds:and in lhls aspect (hc cr)s(.nllugr.xp)uc studics are very

< exeiting [6y7]:

Arsenic(111) .md Sb (Hl) dllhmc.ubum.ucs are well known since the first detailed
study made in 1939 [1, 8]. The studics are diverse, ranging from mass spectrit (0

““erystal structure determinations and all kind of speetroscopic studies. Almost all

the synthesized complexes present a 1S, core but also pentu-coordinated cores
exist-as in Braf (dic); compounds [9]. Heterocyclic dithiocarbamates are known
with transition and main group elements, but in these compounds the heterocyclic

- ring is-formed through the nitrogen atom {10).

In order Lo ablain an AS, core in As and Sb complexcs, to preparc heterocyelie
dithiocarbamates complexes where the heterocyclic ring is formed through the metal
atom and to test the coordinating ability of the 1,3-dithia-2-arsa- or -2-stiba cy-
clopentancs, we intended the synthiesis of complexes with sulfur chelating bidentade
ligands. In this first casc we report the synthesis of dithiocarbamate complexes
RydteM Sy (CHy), (R = Me, E1,i-Pr; M = As, Sb; dic = dithiocarbamate) obtained
through the reaction of CI1ALS, (CH,), (A = As, Sb) with the sodiwn salts of dialkyl
dithiocarbamates.

Experimental

All reagents were commercial and used as such, Melting points wese determined with an Osyna
instrument, molecular weight with a vacuum vapor pressure osmometer [11]). Infrared spectra were
recorded in the region 4 000-200em ™" on a Perkin-Flmer 282-B as KB pelicts or Nujol mulls in
Csl, proton magnetic resonance on a Varian FT-80 instrument using CDCly as solvent and TAIS as
internal reference, mass spectra detenminations ia a Hewlett-Packard MS/GC 598 by electron impact
at 70cV. C, H, As, and Sb clemental analyses were performed in commercial laboratorics.

Preparation of the Ligands

‘The dithiocarbamate sodium salts were obtained by treating the carresponding secondary alkyl amine

RNH (R = Me, Er, i-Pr) with CS, and HaOH according to the common metliods. The 2-chloro-

1.3-ditha-2.arsa--and -stit ACNLANCS Were prey from the carresy ing AsCl, or SbCly and
1.2-cthancdithiol by the established methods [12, 13] and characterized by melting point, i.r.. and
'H namer,

General Preparation of the Complexcs

All the compleaes were synthesized in Ny atmosphere from reaction of an equimolecutar solution of
the corresponding dithiocarbamate sodium salt in absolute cthano! and a suspension-of 2-chloro-
1,3-dithia-2-arsa- or stiba-cyclopentancs also in absolute cthanol. The reaction mixture was stirred
for 5h after that the obtained solid was filicred and extracied with CH,Cly, the CH,Cl,y was evaporated
and the solid compound thus obtained was air dricd. Yields were aproximatively 60%,

Results and Discussion

The solid compounds obtained correspond to the stoichiometry ligand: group 15 .

dithia-cyclopentanc 1:1 as is sugpgested by their analytical data (Table 1). The
compounds uare air stable, soluble in common organic solvents as chloreform and
benzene, but practically insoluble in water and hexane. They present sharp melting
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pomls (T'\blc 1) ind accordmg lu the molccnl.xr wcnghl dclcrmm.mom lhcy arc
monumcnc llllDCdrbdmdlcS ofl1;3: dllhm~2- iby ,

MedteSbS, (City),
EiydieSbSH{CH), -
+ PrydieSbS; (CH,);

“Table 17An

Compound . Y%A %Sb
: i found found
‘ :(C'.lll:.) (eale)
1 2599
4.7(26,13)
23,56
(2381
122,04
. TUa1en
4 R 32.26
(33.39)
5 3222
: (33.52)
6. e ) 3 . 31.95
et e (26,08) - ST U AGR) L L (31.10) _

Infrared Specira

The main infrared bands of the complexes are given in Table 2. The i.r. spectra of
the dithiocarbamate complexes have been extensively used as indicative for the
coordination modes of the dithiocarbamate lipand. Thei.r. spectra of the 1,3-dithia-
2-arsa and stiba-cyclopentane derivatives have been studied thoroughly [14, 15].
Dithiccarbamate complexes show in the i.r. three regions of special interest {186,
17]: the “thiourcide™ band at 1450-1550cm™", the region between 950 and
1050cm ™" associated with the v(C—S) and the far-i.r. region between 216-
400cm ™', duc 1o M — S bond stretching and ring deformation modes 18], in our
complexes the “‘thioureide™ band appears in the expected position and suffers a
displacement with the increase of the mass of the R group linked to the nitrogen - .0 -
of the dithincarbamate entity. A small shift of the v(C=N) toward higher fre- ~
quencics is observed in the Sb complexes with respect to the As complexes, these
situations are common to the dithiocarbamate complexcs previously described.
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bl 2. Mast importaiit i.r. bands tem = b1

S W{CNY
L (KD

“siav
= 1490

3438{CH ),

. LT 383qCH ) ;
6 LA (CHy) 3645
: “4.55br (CH)

. According with the criteria of Ugo and Bonati [16] the presence of only onc
strong C—S band in the region 950-1 050 is indicalive of: the bidentade behavior
of the dithiocarbamate ligands and two bands indicate the monodentate mode.
The methyl and the iso-propyl derivatives of arsenic and antimony here described
show anly one strong band at 950~1050cm ™" and it supports the bidentate char-
acter of the dithiocarbamate emity (Fig. 1b). However for the cthyl derivatives
the situation is not clear, and two bands L\m Since they are not strong there is
no full evidence of the presence of a monodentate situation (Fig. 1 a). This ambiguity
is present also in other compounds as in Me;Sn (SSCNAfe,) [16]. In the present
compounds, the far i.r, region is associuted with the two types of A5 bond: the
bidetate mode of AfS, of dithiocarbamate entity and the AfS bonds of the five-
membered heteracycle as well as with ring deformation modes.

.. Proton Magnciic Resanance

The proton magnetic resonance spcclm of the "-chloro l -dithin-2-arsa or -stiba-
cyclopentanes (in CDCly) show only a singlet due to the methylene protons indic-
ative for the equivalence of the two methylenes in solution. This equivalence has
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Tatile 4 Mass speciral data for the main
only monaisotopic daia: for Sh'={21

rsiand Slih:hC)“clo y

Assignment
At :
RadreAsS,?
RadicAs™,
ASS; (Clh) *5
AsS, .
R,NCS; * 120(38)
AsS* < 07(58)
PNt
“RNCS*
RNCSITH
EgN* L
s.-d a h
C,H.S* . SCNIL*
IS - :
CyH,5*
c,lis* L5T(<10
Cis* as(15)
CSy*, (MeNY* 4320y ¢

i (MeNY
iprt -
Assignment Comp. 4 - Com
M* 333(40) 361 (80)
RydteSbSy 305(< 10) L 333(< 10y AT
RychteSh* 241(12) 269(70) 297(<10)
Sh{Cl,)* 213(12) 213(42) 213(<10).
SbS;* 185(< 10) 185(15) CLss(e10)
SbS+ 153 (30} AVSFQ00) L T TS3(30) T
Sh* 121¢< 10) 121010} 121(10)
RNCS, * 120(10) 148(30) 176 (100)
iPryN* - - 100(18)
RNCS* 88100 16(87) 144 (10
RNCSH * 74(50) 88(70) 102(30)
EiN* - 72(25) -
S,* 64(< 10) *64(15) 64(< 10)
C,H1S;*, SCNH,* 60(15) 60(80) 60(13)
CH,5* 59(10) $9(15) 59(< 10)
CyHis* 58(10) 58(10) 58(15)
AN 57(5) 57(< 10) - 57(< 5)
CHS* 45(18) 45(15) 45<5) .
CS*, (Me,N)* 44(20) 44(30) 44(< 10)

et

(MegN)

43(12)




382 . . . R. Cea;Olivares ctal.

_'hLLn ascribed to the labile characler of the ring in solution giving effective planarity,
orit:may ulso be due to the effect of the lurge size of the As or Sb atom compured
with the chloro atom, masking the stereo chemical effect on the methyléne protons.
However with the presence of a bulky. substituent instead of chioro, (e.g. phenyl)
the arsenic derivative exhibit # non-cquivalence of the methylene protons and an
AABDY pattern arises [19].

The 'H naur, s]u,clr.l of these group lSdnhlocarbwm.ncsshow the characteristic
prolon resonances in accordance with their proposed formulae (Table 3). All the .,
complexcs present singlets at about 3.5 ppm due to-the methylenes of the five
membered heteracyclic ring and this is again indicative for the equivalence of the
methylene protons in solution.

Muss Spectra

Mass spectra of some (ransition and main group dialkyl-dithiocarbamates [20, 21],
as well as the mass spectra of the 2-chloro-1,3-dithia-metaila-cyclopentancs of all
the heavy elements of the group 15 have been described [22]. The mass spectra of
the RydteMS; compounds (Table 4) exhibit clear parest molecular fons and in
concordance with the molecular weight determinations indicate the monomeric
state of these compounds. In the avsenic derivatives the abundance of the parent
molecutar ion decrease with the length of the atkyl chain linked to the nitrogen
atom, but in the antimony complexes the change is unorderly. The decomposition
pattern of all the compounds arises muinly frem the formation and breaking of
the As or Sb monodithiocarbamate ion, (R,NCS,A1)* and the As or $b dithia-
cyclopentane jon, [(AS; (CHy)1*.

The low mass non-metal-containing fragments resulting from the breaking of
the metal monodithiocarbamate ion are well established in the mass spectra of the
sodium salts and metal complexes of dialkyl-dithiocarbamates [20]. Also the [rap-
ments resulting from the breaking of the [MS,; (CH2),] * {ragment: mfz 60, 59, 58,
57, and 45 are present in the mass spectra of the complexes as well as in the group
15 CIAT(CH,), (A = P, As, Sb, Bi) compounds [22] and in the mass spectra of
the dithiolanes [23, 24]; they nced no lurther discussion,
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