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It is possible that in the reaction of sodium dithio- 
carbamate with ReOC&(PPh,),, unstable hydroxo- 
species, which condense to form the bridged 0x0-complex, 
ate formed similar to the reaction of the halide with 
moist pyridine in the preparation of ReB08(py),Ch. 
The complex RsOs(Et,dtc), is readily avaiIable 

from the reactions between sodium dithiocarbamate 
and either ReOBr(PPh& or Re,08(py),C4 and by the 
action of water on ReOCl(Ekdt~)~  in benzene containing 
tiethylamine. It is also produced in good yield by the 
action of sodium dithiocarbamate on ReCl,(MeCN), 
and ReC&(PPl& and in poor yield from ReO(0Et)- 
C&(PPh& and Re,C&x,Z-. 

(2) O x o ~ o g e n o d i t i o ~ b a ~ t o r h ~ ~ r n ( v )  Com+Eexes. 
-The oxohalogenocompounds ReOCl(rC,dtc), (R = Me, 
Et, or TC, = [CHJ,) and ReOBr(R&tc), (R = Me or Et), 
are very readily obtained by the reaction of ReOh- 
(Pm}, (X = CI or Br) with the appropriate thiuram di- 
sulphide. The ethyl derivative can also be prepared 
using thallium diethyldithiombamate and, in poor 
yield, by an da skta reaction using carhn disulphide 
and diethylamine. 

The reaction of ReOC1(Ehdtc), with water in acetone 
in the presence of sodium carbonate (to remove HCl) 
gives the 0x0-bridged complex quantitatively. 
The oxodichloro-complex, ReOC1,(E@tc) (PPh), is 

obtained as blue crystals on treatment of ReOCh- 
(PPhs), in dry acetone with one equivalent of thallium 
diethyldithiccarbamate. When the blue uystals are 
treated with sodium carbonate decahydrate in acetone 
a brown solution is formed but the only isolable crystal- 
line product is Ithe 0x0-bridged complex, Re,O,(Ehdt~)~ 

Pmido a d  Nitride Deriva#ues 
The action of aniline on R@a(E&dtc), in refluxing 

benzene solution leads to the formation of red-brown 
crystals of an imido-derivative, [Re(NPh) (Et,dtc)J,O, 
which probably has the PhN=Re-O=Re=NPh grouping. 
The same compound can also be made by the reaction 
of an acetone solution of sodium hthiocarbamate 
trihydrate with the imido chloro complex Re(e(Ph)- 
c l S ( p ~ b 1 ~  

An acetone solution of tetraethylthiuram dkulphide 
reacts very readily with Re(NPh)C$(PP%)), yoducing 
dark green crystals of Re(NPh)Cl (Et,dtc), in high yield. 
The interaction of aniline with oxohaIogenodithio- 
carbamate ReOCl(Et,dtc), gave only a dark solution 
and small amounts of the 0x0-bridged, imido-derivative, 
[Re(NPh) (Et,dtc)&O, and despite the reaction 8 be- 
tween phenyl isocyanate and ReOC&(PPhJ,, ReOCl- 
(Et,dtc), did not behave similarly. The imidochIor+ 
dithiocarbamate, Re(NPh)C1(Et2dtc),, in wet acetone 
in the presence of sodium carbonate gives the oxo- 
bridged imido-derivative [Re(NPh) (S,CNEt&J,O. 
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The interaction of ReNCI,(PPh8), with NaEtJKS,- 
3H,O in acetone Ieads to the formation of bright, 
1 emon-yellow crystals of ReN(Et&c),, whose cryst a1 
structure has aiready been determined:" 

The reaction of trichloro(acetonitde) bis(tripheny1- 
phosphine)rhenium(~~~) with sodium diethyldithiocarb- 
amate in acetone leads to the formation of red-brown 
needles of the tris-complex Re(Ebdtc),. A similar 
reaction using sodim diphenyldithiocarbamate pro- 
duces a deep purple crystalline derivative, the inh-  
red spectrum-id analysis of which is in accord with the 
formulation Re(Phdt~)~(PPh~) .  

Attempts to isolate an ethoxy-derivative ReO(0Et)- 
(Ehdtc), were unsuccessful but an attempted synthesis, 
namely the  reaction of R~oc&(PP~-& with carbon 
disulphide and diethylamine in anhydrous ethanol, 
gave Re(Ehdtc),. 

The compound ReC&(EMtc) (PPh), is produced by 
the reaction between ReOC$(Et,dtc) (PPh), and tri- 
phenylphosphine by prolonged refluxing -in alcohol. 
It  is also produced in small amounts as a by-product 
of the reaction between equivalent quantities of Re- 
OCl,(PPh& and thallium diethyldithiocarbamate which 
produces the rhenium(v) complex, ReOC&(Et@tc)- 
IPPh,) 

TABLE 1 
1.r. spectra (cmP) of rhenium dithiccarbamate 

complexes in Nujol and bexachlorobutadiene mulls * 

(Re(NPh) (S,CNEt,),),O 1606s 
ReOCl(S,CNEtJ, 1616s 
ReOBr (S*CNEtt), 1625s 
ReOCl(S,CNMe,), 1670s 
ReOCl(S,CN(CH&), 1636s 

R ~ ( s ; C N P ~ ~ ) ~ P P ~ ,  1495m 1005w 
1 4 6 0 ~  980w 

Re(NPh)Cl(S,CNEt,), 1626s 996m 
ReN(S,CNEt,), 1K2Srn 1076s (1008m 

990111) 
* Range of absorption bands for v(CN) 1480-1860 cm-1," 

v(CS) 989-1008 cm-lrU v(RerO) (110Q-900). b R d  and 
CS bands overlap substantially. 

Ififisred S$ectra of the Campbxes.-Signi ficant bands 
in the spectra taken between 2000 and 650 cm-I are listed 
in Table 1. All the complexes show absorption bands 
in the regions expected for dithiocarbamates.*ll 
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