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NOTE

Some phenylantimony and -bismuth dithiocarbamates

As a supplement to our previous report on phenyltin, -lead, and -antimony
dithiocarbamates', we wish to report that phenylantimony dithiocarbamates and
phenylbismuth dithiocarbamates can be prepared by allowing stoichiometric quan-
tities of phenylantimony dichloride? or phenylbismuth dibromide® to react with
the appropriate sodium dithiocarbamate [ammonium phenyldithiocarbamate* in
the case of (1I)] in chloroform at 25° (Table 1).

Phenylantimony bis(benzyldithiocarbamate) (I) was prepared also (86";) by
allowing phenylantimony oxide® (0.005 mole) to react with benzylamine (0.01 mole)
and carbon disulfide (50 ml) in chloroform (20 ml) for 15 h at 25°. The rcaction of
diphenylantimony chloride” (0.0064 mole) with sodium benzyldithiocarbamate!
(0.0064 mole) in chloroform (50 ml) for 24 h at 25° also gave (I) (17¢,) rather than
the expected diphenylantimony benzyldithiocarbamate. The other products of this
reaction were benzyl isothiocyanate (51 %, yield based on the 1-benzyl-2-thiobiurca
derivative®) and bis(diphenylantimony) sulfide (29°,). The addition of benzylamine
(0.0093 mole) in chloroform (20 ml} to a carbon disulfide (25 ml) solution of bis(di-
phenylantimony) oxide® (0.004 mole) followed by stirring for 4 h at 25° also gave
(1) (36 %;). The other products were benzyl isothiocyanate (43 %, yield bascd on the
1-benzyl-2-thiobiurea derivative), bis(diphenylantimony) sulfide (39°,). and a trace
amount of benzylammonium benzyldithiocarbamate. In an attempt to prepare di-
phenylantimony phenyldithiocarbamate, diphenylantimony chloride (0.01 mole) was
allowed to react with ammonium phenyldithiocarbamate (0.01 mole) in chloroform
(50 ml)for 1 h at 25°. The products were phenylantimony bis(phenyldithiocarbiamate)
(11) {11 %), phenyl isothiocyanate (71 %; based on the 1-pheny!-2-thiobiurea deriv-
ative'?), and bis(diphenylantimony) suifide (62 %,).

' The reaction of diphenylbismuth chloride!! (0.0 mole) with sodium di-
methyldithiocarbamate dihydrate (0.01 mole) in chloroform (50 ml) for 1 h at 25°
gave (IX) (84 %) instead of the expected diphenylbismuth dimethyldithiocarbamate;
the other product was triphenylbismuth (64 °;). In the preparation of phenylbismuth
bis(diethyldithiocarbamate} (X} there was also isolated bismuth tris{dicthyldithio-
carbamate) (60 %). m.p. 185-186° (lit.' 2 m.p. 186°), no depression on admixturc with
a sample, m.p. 188-191°, prepared by allowing bismuth trichloride to react with
sodium diethyldithiocarbamate trihydrate. (Found: C, 28.41: H. 4.46; N, 645 S,
29.36; mol. wt., 662. C, {H,oBiN;S, calcd.: C, 27.56; H, 4.62; N, 6.43: 5, 29.43" .
mol. wt., 654.) IR : 1490 cm™ '(CN). Far IR : 566, 503, 496, 399, 357. and 316 cm "',
UV Ay 260 mpu (2 7.06 x 10%), The reaction of diphenylbismuth chloride (0.01 molc)
with sodium dicthyldithiocarbamate trihydrate (0.01 mole) in chloroform (50 mi)
for 1 h at 25° gave (X) (38 %;), triphenylbismuth (46 ;). and bismuth tris(dicthyldi-
thiocarbamate) (11 %,). The formation of (I) and (11} from diphenylantimony chloride
and of {IX) and (X) from diphenylbismuth chloride illustrates the ease of cleavage
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of a phenyl group from antimony or bismuth in these reactions.

As has been recently observed for dialkyldithiocarbamate complexes of metal
carbonyls'3, gold dithiocarbamates!*, and dialkyldithiocarbamate complexes of
molybdenum (V) and molybdenum (VI)!3, the compounds in Table 1 contain 4 strong
band in the 1488-1531 cm ™' region assxgndble“’ 7 to the purtial C=N bond of the
canonical form [S,C= NRZ_] The dithiocarbamate group. as in esters of dithio-
carbamic acids, shows strong ultraviolet bands in the regions 275-290 my and 245--
260 my, and wcaker absorption in the region 325-360 mu'®. All of the compounds
in Table I were observed to have a strong absorption in the region 245-262 my.

We previously reported that triphenylantimony dichloride converts sodium
diorganodithiocarbamates into tetraorganothiuram disulfides'. We have found that
tetraorganothiuram disulfides can be obtained also in high yield by stirring a mixture
of triphenylbismuth dichloride (0.005 mole), sodium diorganodithiocarbamate (0.01
mole) and chloroform (50 ml) for 2 h at 25° ; the other products are triphenylbismuth
and sodium chloride.

The thermal decomposition of some phenylantimony. and -tin organodi-
thiocarbamates (Table 2) gave the corresponding phenylmetallic sulfide and the

TABLE 2
THERMAL DECOMPOSITION OF SOMI PHERYEANTIMONY AND <TIN ORGANODF HIGCARBAMATES
;\'n, Dulnuc urhmrmrc (muhnum Sultide {°, vield) Thicurea Yield
(", vichd) L
U CJHSBSCSNHCHC ), 05 CHLShS (75) 1.3-Diben syl
CH UN (50 ml} thaourea (84)
Reflux 4 k
() C.HShSCSNHC,H ), 10 g CoHShS (70) LA Dphenyl
CHLON (30 ml) throuted {(85)
Reflux 4 h
(X)) (ColaySnSCSNHCH,C Hy 202 1307, 40 [1C HIS ]S (99) 64
(X1)  (CoH)iSn- 10 g [1C,H.):Sn8], (86) 1.3-Dibenzyl- 12
(SCSNHCH ,CH ), C.H, (50 mi) thiourea (X5)
Reflux 5 h
(X1 (CyH4):8n- R (CHOSnS] (72) L3-Inbensyl- 52
(SCSNHCH ,C H,), C,H, (100 ml) thiourea [35)
Reflux 3 h

“ Thc. yuld of h:.n/yl usolhloc.ym e is h.md on the |- th/}I 2-thiobiurea derivative®

corresponding [.3-diorganothiourea and/or orguno isothiocyanate. (XI) gave benzyl
isothiocyanate as previously reported’. Although (XII) and (XIII) gave benzyl iso-
thiocyanate as previously reported’, an additional product, 1.3-dibenzylthiourea,
was found.

Attempts to prepare triphenyllead. triphenyltin, and diphenyltin phenyldi-
thiocarbamates by allowing stoichiometric quantities of the corresponding organo-
metallic halides to react with ammonium phenyldithiocarbamate in chloroform (50
ml) for 2 h at 25° were unsuccessful. The corresponding organometailic sulfides
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[eg bls(tnphcnyltm) sulfide in the case of triphenyltin chloride] and 1,3-diphenyl-

thiourea were obtained instead in high yield,
It was found that phenylmetallic oxides can be readily converted into sulfides
by reaction with benzylammonium benzyldithiocarbamate in chloroform at 25° for

24 h (Table 3).

TABLE 3

RFACTION OF PHENYLMETALLIC OXIDES WITH BENZYLAMMONIUM BENZYLDITHIOCARBAMATE

Oxide Sulfide (%, yield) Yicld ("F
Bis(triphenyltin) oxide Bis(triphenyltin) sulfide (90) 78
Diphenyltin oxide Diphenyltin sulfide trimer (79) 82
Triphenyllead hydroxide Bis (teiphenyilead) sulfide (93) 78
Diphenylicad oxide Diphenyllead sulfide trimer (36) 86
Bis(diphenyluntimony) oxide Bis(diphenylantimony) sulfide (96) 86
Phenyluntimony oxide Phcnylantimony sulfide (36} 91*

* Yicld of 1.3-dibenzyithiourea is based on the amount of bcn7ylammomum benzyldithiocarbamate used.
* Phenylantimony bis({benzyldithiocarbamate) was also isolated in 6%, yield.
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