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Summary 

A senes of tluoketone complexes of the type M(CO)5(S=CRZ), where M = Cr, 
MO or W, and R = Me, Et or Ph, have been prepared by the reaction of M(C0)51- 
with Ag’ in the presence of the ketone (0 = CR2) and H*S- Coordmatlon to the 
metal stabilizes thioketones such as throacetone which, otherwrse, is unstable 
and polymerrzes rapidly Infrared, ‘H and r3C NMR spectra of the compounds 
are cons&e& vnth the hgancls bemg coorchnated through the sulfur atom The 
W(CO),(S=C&) complexes react with MeCN, I-, N3- and C6HllNH2 (u-r CC14) 
to grve the tlloacetonedlsplaced products, W(CO&L With C6HllNHZ u-r pentane 
another product IS obtamed whxh apparently results from amme addition to 
the thioketone hgand This compound reacts wth Me1 and Et30‘ to give the 
dralkyl sulfide complexes, W(CO)5(SMe2) and W(CO),(SEt,) 

Introduction 

Unlike therr oxygen analogs, many thloketones [1] are unstable and ohgo- 
menze to tnthranes at or below room temperature, e g 

Y- S 

3Me,C=S - S 

h- x 
S 

(1) 

For thus reason, few metal complexes of thioketones have been reported, and 
those are denved from stable throketones such as cycloheptatnenethione [ 21, 
adamantanetluone [ 31, throbenzophenone [ 31, and substrtuted throbenzophen- 
ones 141 No complexes of unstable tluoketones have been descrrbed. The pur- 
pose of the present study was to determme whether or not unstable throketones 
could be stabrhzed by coordmatron to a metal, and then to examine the reac- 
tivity of the coordmated throketone hgand. 
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Results and discussion 

S> n theses 
Uuoacetone complexes, M(CO)S(S=C~Me,), of Cr, MO, and W were prepaed 

by first generatmg M(CO)S(O=CMel) from M(C0)51- [5] followed by ad&bon 
of HIS 

[NEt,][M(CO),I] + AgBFz, -‘2Dc a AgIL + [NEt4]BF3 + M(CO),(O=CMe,) (2) 

M(CO)s(O=CMe2) - $ HIS f AgBF4 G 0 --‘i20c Jl(CO)S(S=CMe2) + Hz0 + 5 Ag2S~ + HBF4 

(3) 

The Cr and 15’ tboacetone complexes were obtamed m 67 and 74% yields, re- 
spectlvely (Table l), while the MO analog was too unstable to be rsolated, al- 
though its formatlon under the reaction con&tlons was supported by 1t.s mfra- 
red. NAIR and vlslble spectra (Tables 2, 4 and 7) 

Although the mechamsm of step 3 m the above preparatxon has not been 
estzbhshed, it s knolvn [I] that thloketones form at -80” to -40°C when H,S 
1s bubbled mto an acidic solution of the ketone In the present reaction, the sec- 
ond mole of AgBFa would provide the acidic condltlons (2 Ag’ + H2S --t Ag2S 
+ 2 W) requxed for thloacetone formation If only suffxlent AgBF, to preclpi- 
tate XgI 1s used, no hI(CO)5(S=CMe,) complex IS obtamed Thus the reactron 
may take place m the folloxmg 2 steps 

a=CMe2 T H,S T H’ * S=CSIe2 7 H30’ (4) 

iG( CO),(O=CMe,) f S= CMez --f M(CO),(S=Chle,) T 0=CIVIe12 (5) 

Khlle this 1s a reasonable mechamsm for the formation of these compleses, It 
does not exclude other possible pathways, e g , ma H,S attack on coordmated 

PH\ SIC XL I\\D A\ \I \ TIC \L D&T4 FOR TVE \I(CO)5L COvPLEkES 
_ _ __-____ 

L \! Color \I p ‘1 teld 4nal>ses (Found (calcd ) (so)) 

(? C) (S) ___- - 

c H S 
___________ ____- ____ ____ __ 

SCwz~ Ci- 0KUlge 63-65 6i 36 07 2 27 11 31 
(36 09) (2 26) (12 01) 

SC’Iez \i Red 67--70 74 23 92 1 36 i 52 

(24 14) (1 52) (8 05) 

SCveEt \\ Orange Oil 9 not determned 

SCVePh \\ PEArpIe 109-110 i3 3102 1 81 7 51 
(33 93) (1 76) (6 97) 

SCPhZ \\ Blue 5-I-56 = 9 41 36 2 00 
(41 40) (1 93) 

IV31 \\ IellOU 129-l 51= 17 b 

____-- ~____ 

= Decomposed b btzogen an&sn 6 04(6 56) 
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acetone m M(CO)5(0=C~MeZ) or via formation of M(CO)SSH, or M(CO),SH- 
which subsequently reacts hvrth acetone. 

Of the lM(CO)s(S=CMe2) complexes, W(CO),(S=ClMe2) was the most stable 
showmg no decomposrtlon m CSz solution m an O2 atmosphere dunng 2 h at 
room temperature Stib&tles of the [M(CO),(S=CMe,)] complexes toward Hz0 
were determmed as follows: three ‘H NMR tubes were charged mth 1 drop of 
H,Oand ca 0.4 ml DCC13 To tube 1, impure Mo(CO)j(S=CMe,) (ca 0 03 
mmol) was added, to tube 2, Cr(CO),(S=CMe,) (ca. 0 03 mmol) was added, 
and to tube 3, W(C0)5(S=CMe2) (ca 0 03 mmol) Spectra recorded immediately 
on mrxmg etiblted a singlet for the methyl groups of [M(CO),(S= CMe2)] and 
a broad smglet whch was asslgned to the protons of Hz0 After standmg at 
room temperature for 5 h, the :mtial methyl singlet of Mo(CO)~(S=CM~,) dls- 
appeared, and a new smglet (7 ‘i 83 ppm) for uncoordinated acetone appeared 
m the spectrum After 24 h, a spectrum of the sample contaming Cr(CO),(S=C- 
lMe2) showed the initzil methyl singlet lvlth a shght amount of acetone The 
W( CO)5(S= CMez) sample spectrum showed no change after 24 h Samples which 
mdlcated acetone formation also developed a black precipitate The acetone 
formatlon possibly results from Hz0 attack on the coordinated thloacetone 
carbonyl carbon atom Jvlth subsequent rearrangement to H2S and the ketone 

For the preparation of W(CO),(thloketone) complexes other than \V(CO),- 
(S= CMe2), tetrahydrofuran (THF) was used as solvent to generate the reactive 
Intermediate W(CO),(THF), which was subsequently converted to the thloke- 
tone product These syntheses were camed out as follows 

[ NEtJ[ W( CO)sI] Y- AgBF4 +s AgIC + [NEtd]BF3 + W(CO)S(THF) (6) 

-‘&o” c 
?.(CO)rJTHF) + R1R2C=0 + 3/Z H2S f 4gBFq x W(CO)#=CR’RZ) f Hz0 - 1 f2 AszS - HBF, 

(7) 

(R1=\le R?=Et R’=Ve Rz=Ph R’=R’=Ph) 

Due to the msolublhty of [NEtJ][W(CO)SI] m THF at lower temperatures, the 
reactrons were performed at -40” C The stablhty of W(CO),(S=CMePh) was 
comparable to 1V(C0)5(S=CMe2), whereas W(CO)S(S=CPh2) was substantially 
less stable, as found previously [3] The yields of W(CO),(S= CPh,) and W(CO)j- 
(S=CMeEt) were also much lower than for W(CO)S(S=CMe2) (Table 1) All of 
the thloketone complexes are soluble m both polar and non-polar solvents such 
as hydrocarbons, dlethyf ether, CHC13, acetone and acetonltnle 

Unlike ahphatlc thloketones which can exist as monomers at very low tem- 
peratures, ahphatlc thzoaldehydes (RHC=S) rapidly tnmerrze [l] even at low 
temperatures. Our attempts to prepare complexes of monomenc thloaldehydes 
were also unsuccessful Pentacarbonyl(2,4,6-tnmethyltnthiane)chromium(O), 
[WCO)5WMeH),1, was formed when [NEt,][Cr(CO),I] and MeCHO were 
treated accordmg to equations 6 and 7 The solution IR spectrum of the prod- 
uct was consistent xvlth reported values for [Cr(C0)5(SCMeH)3] [6], and It 
showed a parent ion peak m its mass spectrum 

Spectral propertres 
By analogy with thioarmde structures, e g , W(CQ)j(thloamlde) [ 71, the thlo- 



TAELE 2 

CO STRETCHING FREQUENCIES (cm-*) a FOR THE &~(CO)S(S=CR~) CO&IPLEXES 

L 31 Solvent AI(~) B1 E AIil) 
I_- ------___ _ 

SCUe+ f& pen’sule 2062 19eo 1953 1946 
SChIq %I0 * P‘XItFLIl-2 2069 1956 1940 
SCVe2 W Pentane 2068 1975 1950 1938 
SCVeEt W hexax LO69 197s 1949 1937 
SC\IePn W pentzx 2062 1974 lSd9 1938 
ch’31 iv= CH$& 2071 1915 1845 

SCPh2 W pentane 2064 1973 1961 1935 

a Reht.zve bazd mtenuties -t(2) weak I31 very ieak E strong -%1(l) n-edmm ’ Impure compound 
c NV31 2C37 cm-1 <me&urn mtenslts) 

ketone complexes presumably have structures of the type illustrated for W(CO),- 
(S= CMel) (I) The X-ray structural mvesizgatlon [ 8] of CrlCO)5(S= CMe2) con- 

co 

I 
Me 

firms this structure Consistent v&h thus C,, local symmetry are the three (2.4, 
and E) observed and predlcted Y(CO) absorptlons In ad&tlon, a very weak for- 
bidden B, absorptron zs observed (Table 2) In Table 3 are reported the non- 
carbonyl stretching absorptlons. Of these absorptions, we tentatwely assign the 
bznd in the 1253-1255 cm-’ regon to the Y(C=S) mode T~.K assignment 1s 
based on smular assignments m (adamantanetluone)pentacarbonyltungstenfO) 
[3],1130 cm-‘, and dlchlorobis(cycloheptatieneth~one)pallad~um(II) [23,1050 
and 1062 cm-‘, and on the position (1269 cm-‘) of Y(CS) m free thloacetone 
[9,10] The -15 cm-’ decrease m v(CS) upon coordmatlon 1s slrnkw to decreases 
observed for tine previously reported thloketone compfexes [2,3] 

TABLE 3 

IPiFRXRED B4VDS (cm- ) I = EXCEPT r<CO) FOR THE V(CO)~(S=CRZ) COVPLEXES 

SC\ICl_ Cr CCIJ 2324>n. 289Ovw. 28381~. 282inv, 1352vw, 1319vw. 
1295vu 1255~ b. 688s. 654~ 

SC\IC2 1% cc14 29i3m. 2338vw 2907~~. 2856rm 2843~~. 1342vv.. 
1319vw 1295\w. 12531% b 933ru 698 =v 

SC>IrPh 1% C% 2933~~ 136Ovx 1325vw. 1295~~. 1253~ *. 68S\w 
662~~. 

SCPhz W c CCI, 1319vx%, 1295va 1260x* b . 

a Reratwe band mtenniles \u very ueah w meak * >(C=S) tentative sslg-mnent c Recorded only m 

1350 TO 600 cm-l reaon 
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TABLE 4 

*H CHEHICAL SHIFTS FOR THE M<CO)S(S=CRZ) COMPLEXSS 

L M Solvent f <PPrd = b 

SCMe2 cr DCCI, 7 22 (9) (-) CE3 
SCMe2 MO= DCCl3 7 23 (s) (--) c~3 
SCMe2 W DCC13 7 32 (5) (-) c~3 
SCMeEt W -2 6 66 (0 (3) CHzC&. 7 33 (s) (3) C%. 7 07 (9) (2) C&CH3 
SCMePh W DCC13 7 00 (s) (3) CE3. 2 33 (m) (5) Ph 
SCPh? W DCCl3 2 50 (m) (-) Ph 

c Chenucal shifts (sphttmgs) (relatave mtcnslhes) BSslgnment b Abbreviations for sphttmg s smglet t 
tnplet q quartet m multipI& c Impure compound 

In Table 4 are aven the ‘H NMR poslt~ons and assignments for the protons m 
the thloketone complexes If the thloacetone complexes have structure I, the 
two types of methyl groups (CLS and tram to the W) should occur as separate res- 
onances. However, only one resonance was observed m both the ‘H and 13C NMR 
(Table 5) spectra of Cr(CO),(S=CMe,) and W(CO),(S=CMe,). For W(CO),(S= 
CMe2), only a smglet m the ‘H NMR spectrum was observed even down to 
-100°C using the Founer transform spectrometer. This suggests that there 1s 
either rapid rotation around the C=S bond or mverslon at the sulfur atom which 
wags the =CiMe* group back and forth as shown m structures II and III 

%/ Me 

I 
Me 

- 
Me Y 

‘C// 

1 
Me 

cm cm1 

For a snn&u~ process m the S-arylthrouronrum cations, (Me2N),C= SAr’, the 
rates are fast (a coalescence temperature of -92°C for Ar = Ph) and the flux- 
xonahty IS beheved to occur by rotation around the C=S (or C’-S-) bond [ll], 
rather than by mverslon 

TABLE 5 

13C CHE%lICAL SHIFTS FOR THE hI(CO)5(S=CR2) COVPLEXES 

L M solve?A ppm downfield from TVS ‘ab 

SCVe= cr DCCl3 -247 5 (s,. C=S -223 (s) 

-3s 4 (5). -3 

0 (s) trans_CO --214 5 ctsC0 

SC&fez W 

SCVePh W 

DCC13 

DCC13 

-244 9 (5). c=S -201 5 (s) trans-CO -196 2 (s). c‘s CO 

-39 9 (s) cH3 

-221 5 (s) c=S -202 1 (s). trans-CO. -196 2 (s) as-CO 
-144 2 (s), -133 3 (5). -128 9 (s). -126 6 (s) Ph -37 0 

(s). cH3 

c Chermcal shfts (splittangs) assignment b Abbrevlataon for sphttxng s. singlet 



382 

The equivalence of the methyl groups in W(CO)j(S= CMe,) could also result 
from a rapid chssociation and recombination of the thioacetone hgand This pos- 
sibility is unhkely smce no sigmficant replacement of thloacetone m W(CO)s- 
(S=CMez) occurs m 20 mm&es when the complex 1s dissolved m CH3CN at room 
temperature. On refluxmg the solution, however, W(CO);(NCMe) is obtained m 
good yield (see below) 

The 13C XMR spectra of the complexes are report& and assigned m Table 5. 
Mann and Todd have independently reviewed the 13C NMR spectra of metal car- 
bony! complexes (12] Assignments for the thloketone complexes were based 
on assignments m related complexes and on the relatrve mtegrated mtensltles. 
The truns-carbonyl carbon resonances were downfield relative to those of the 
czs-CO groups (relative intensrties l/4) m the new compounds. A similar effect 
is observed for other [(L)M(CO),] complexes and a,mes wrth the C,, symmetry 
[IS]_ 

IGl~nowsln and Kessler 1143 have used equation 8 to estimate 13C! NMR chem- 
ical shifts of thiocarbonyl carbon atoms from chemica! shifts of then carbonyl 

s(C=S) = 1 45 6(C=O) + 46.5 ppm (8) 

analogs Using -206 0 ppm [15] for MezC=O and -197 6 ppm for Me(Ph)C=O, 
the chemical shifts of Me,C=S and Me(Ph)C=S should be -252 2 ppm and 
-240 pnm, respectively When coordinated m the M(CO);(S= CR2) complexes, 
the chen-ncal slnfts (Table 5) are observed to be upfleld from those calculated 
for the uncoordmated thioketone 

En Table 6 mass spectra of the new compounds are reported The fragmenta- 
tion patterns demonstrate a facile loss of five carbonyls The observation of the 
WCPh2- and PhlCCPh2+ fragments m the mass spectrum of [W(CO)S(S=CPh2)] 
was the only evidence for a metal-carbene complex (e g , W=CPht) resulting 
from the [ W(CO),( S= CRI)] complexes. 

Ultraviolet-visible absorpiions of the thioketone compounds are .@ven in 
Table 7 Like the free throketones [l], the complexes are highly colored (Table 
l), closely parallellmg the colors of the free hgands 

Renctzons of W(CO),(S=CR2) 
On stlrrmg W( CO),(S= CMePh) at room temperature m CHzClz solvent for 

18 h, there was no reaction \vlth electrophdes such as RIeI or [Et30]BF4 Re- 
fluxmg the same complex with Et1 (b p 72°C) for 2 h gave a 61% yield of 
W(CO)+ Unlike W(CO)S(SPMe2Ph) which reacts 1161 with Me1 at room tem- 
perature to give [Me,PhPS&le]fW(CO)& the coordmated thloacetophenone 3s 

quite unreactive toward electrophlles 
Wrth nuc!eophlles, however, the thloketone rns observed to be &placed 

easily Thus, on refluxmg a red solution of W(CO)S(S=CMez) in MeCN (b p 
81°C) for 25 minutes, the yellow W(CO)S(NCMe) was isolated m 85% yield It 
was identified by its mfrared 2173 and ‘H NMR (7 7 62 ppm m DCCl,) spectra. 

The reaction of W(CO),(S=CMe,) with [F&N]1 m methanol at room tem- 
perature for 20 mmutes gave an 88% yield of fEt,N]W(CO),I, whmh was Iden- 
tified by comparison of its mfrared spectrum with a sample prepared by the 
literature procedure [X3] 

The azide salt, [(Ph3P)?N]N3, reacted wnh W(C0)5(S=CMez) m acetone at 
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TABLE6 

‘IfASS SPECTR.4= OF THE [R(CO)gLl COhfPLfXFS 
-___- 

W(CO)SSC\¶e2 b cr<C0)5SChIe~ = \V(c0)5SCPhUe b W(C0)5SCPh: ' W<CO)<SEt? b*d 

400-386(100) 
A 

372--X8(22) 
A-CO 

344-340(50) 
cl--q02 

316-312(21) 
zl - c303 

288~28-I(7) 
‘l-c404 

74 (33) 
A-C~OSW 

59 (11) 
A-CC6H30SW 

268--264(X) 
B 

212-208 (19) 
B- C20.2 

184-180(33) 
3 - c303 

156~-152(52) 
B- C404 

128-124(100) 
E-C505 

114-110 (39) 
B-CcgH20j 

99--95(17) 
B- C7H505 

86-82(C3) 
B-c#~05 

74(X4:) 
B-CCjOSCr 

59 (14) 

B- C@3005 

54-50(76) 
B- CgH60jS 

33 (13) 
B-C5H3Cr05S 

462-458<78) 
c 

406~402(96) 
c-c202 

378-374(100) 
c-c303 

350-346(30) 
c-c404 

322-318(87) 
c-c505 

136 (9) 
c-c~o5W 

121(9) 
C--CCgii305\%' 

103(S) 
C-C~HOSSW 

524-520(40) 
D 

468464 (43) 
D-C202 

440-436(49) 
D- C303 

384-380(24) 
D - CsO5 

352-348(55) 
D- c<OiS 

322 (30) 
PhtC=CPh, 

326-322<24) 

D-CI~HIOS 

298-294<29) 
D- C14H1,-,0S 

270-266(13) 

D--15Hl002S 

198 (100) 
D - CsO5\\ 

166<48) 
D - C5OjSW 

77(11) 
D- C12H505SW 

416--412(100) 
E 

388-384 (66) 
E-CO 

360-356 (68) 
E - c202 

332-328 (14) 
E- c303 

304-300(15) 
E- C404 

90(11) 
I -CcjO;U 

76(16) 

E-CC~H~O~W 

-__ 
a XIassto chargeratio (relatlvemtenuty) fragments+are underneath there are sereralabundant isotopes 
of\\ and Cr b Ioplza~onpoten~al16eVwlth vacuumloch = Io~zatmnpotent1al70 eV xlth %acuum 
lock d Absolute mass 1=%% -%119732k 00021 

TABLE7 

ULTRAVIOLET-VISIBLESPECTRi OFTHEM<CO)s(S==CRI) COMPLEXES 
-___ ___-___ 

L ‘41 Solvent nm= 

SCVle2 cr PentiC 470 371 341 294 248 227 

(6940) (2510) (sh) (3190) (30 300) (34400) 

SC&fez =%I0 b pentzne 443 360 348 311 254 233 

SCMe2 w pentane 448 359 326 288 216 229 

(9010) (4420) (3060) (4830) (64300) (72100) 

saztw= W hexane 444 356 322 280 213 

(11000) (6760) (6140) (10100) (65200) 

SCPhHe W pentane 552 360 318 304 250 225 

(13000) (3310) (7760) (9800) (39 800) (33900) 

SCPh-j I\ pentane 553 361 325 310 248 225 

(9470) (2600) (7510) (8970) (35800) (40 800) 

a Extznctaoncoeffiaentsmmol-1 cm-linpare~theses_ b impure compound 
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room temperature for 30 minutes to give a 51% yield of r(Ph,P),N]fFiT(CO),N~]. 
The infrared spectrum and melting pomt (Tables 1 and 2) were identrcal to 
those of a sample of thrs azrdo complex 1191 prepared mdependently via the 
reactron of W(CO)J wrth [(Ph,P)zN]N, 

A IO-fold excess of cyclohexylamme, C,H,,NH,, reacted wrth W(CO),(S= C- 
MePh) rn CCl, at room temperature to grve a 70% yield of W(C0)5(NH2C6Hll), 
wh:ch was ldentrfled by rts mfrared 1201 and mass spectra An rdenkcal reaction 
carned out m pentane solution produced an unstable “yellow precipitate” which 
was stable at -25” C but decomposed to brown-black tars at room temperature 
m vacua Although it was not possible to characterize the “yellow preciprtate”, 
it probably 1s formed via amme add&on to the throcarbonyl carbon atom. 4 
snmlar yellow preclpltate resulted from the reaction of W(CO)S(S=CMe,) mth 
C,H,INH2 When stnred m pentane wrth Me1 at room temperature for 1 5 h, 
thus latter yellow precipitate gave the yellow orl W(CO)j(SMez) 1211 m 47% 
yreld based on the W(CO)j(S=CMe2) ongmally used Slm&rly the reacbon of 
the yehow sohd wrth [ Et30JBF4 in CHIC& at 25” C gave a 64% yield of W(CO)s- 
(SE&), which was not sufficrently stable for elemental anzlysls but has rnfrared 
(287Ow, 1937s, and 1927m m hexane), mass, and proton NMR (7 8 67 ppm 
tnplet for CHs, ‘i- 7 15 ppm quartet for CH2, in CDC13) spectra expected 1213 for 
this complex (The complex was also prepared from W(CO),I- by treatment 
w-Ah Ag;BF, and SE& m acetone at -72’ C ) When stirred m chethyl ether under 
an atmosphere of gaseous HBr for 15 minutes, the yellow precrpltate regener- 
ated the ongmal throketone complex, W(CO),(S= CMe,), m 42% yield 

tike the unstable “yellow preclpltate” obtzuned from the amme reactlon, we 
were unable to charactenze products of the reactions of W(CO),(S=CMe,) wrth 
other nucieophrles such as MeI;1, l-PrzNL1 or CH,ONa. 

Experimental 

Infrared spectra were obtained using a Perlun-Elmer 337 spectrophotom- 
eter Band posrtlons were cahbrated wrth polystyrene. Vman A-60 and Perhn- 
Elmer R20B spectrometers were used to obtam ‘H NMR spectra. An internal 
standard, tetramethylsllane, was added to the solutions contammg the sample, 
and peak posrtrons are reported m 7 (ppm) Solution “C NMR spectra were ob- 
tarned wrth a Bruker HX-90 E Fourier Transform Spectrometer employmg pro- 
ton decouphng Deuterated solvents served as the mternal lock and peak posl- 
trons are reported m 6 (ppm) relative to tetramethylsllane Tns(acetylacetonate)- 
chrormum(II1) (25 mg) was added to the sample solutions to Improve the rela- 
tiv? intensities [IZ] of the carbony carbon absorptrons. 

J&ss spectra were obtamed employing a Vanan Mat CH4 spectrometer Each 
sample spectrum was recorded wrth ionizing potentlals of 18 and 70 eV Bausch 
and Lomb Spectronrc 505 and Gary 14 spectrophotometers were used to obtam 
solution ultravroiet and vlslble spectra Elemental analyses were performed by 
Chemalytms, Inc , Tempe, Arrzona. 

Reaction flasks were &red at 110” C for at least 12 h and flushed with nltro- 
gen immediately before use. Mampulations of reaction mrxtures and resrdues 
were performed under an atmosphere of nitrogen. Acetone was dried over dn- 
ente for 24 h and purged with a stream of mtrogen. Tetrahydrofuran was distllled 
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from hthmm alummum hydride under a mtrogen atmosphere. Methylene chlo- 
nde, hexanes, carbon dlsulfide, and n-penmne were stored over activated, type 
4A molecular sieves. 

Tetraethylammonmm pentacarbonyl(lodo)-chromate(O), -molybdate(O), and 
-wolframate( [NEt,][M(CO),I], were prepared by the method of Abel, et al 
1181 Ehs(tnphenylphosphme)immuuum azide, [(Ph,PhN]N,, precipitated when 
a saturated aqueous solution of NaN3 was added to a saturated aqueous solutron 
of [(Ph,P),N]Cl, it was dned under vacuum Silver tetrafluoroborate, Ag[BF,], 
and tnethyloxonmm tetrafluoroborate, [E&Oj[BF,], were stored and handled 
in a glove bag which contained P40r0 as a desiccant Hydrogen sulfide, I&S, was 
passed through a drymg tube contaunng P4010 All other reagents and solvents 
were used as received 

Preparatron of pentacarbonyl(2-thropropanone)-Group VIA metal(O) complexes, 
[M(CO),(S=CMe,)] (M = 0, MO, and IV) 

A sol&on of 1 0 mmol of [NEt,][M(CO),I] and 10 ml of acetone in a 50 ml 
flask was cooled m a Dry Icejlsopropyl alcohol bath (-72” C) for 8 mmutes A 
solution of 2 0 mmol of Ag[ 13Fj] m acetone was added to the yellow solution 
An immediate precipitation of yellow AgI occurred Gaseous H2S was condensed 
mto the cold mixture for 45 minutes As the flask warmed to room temperature, 
volatile components of the black mrxture were removed m vacua The resrdue 
was treated with pentane and the red-orange soluble portion was filtered with 
suction through a fnt of medmm porosity Successively concentratmg the fll- 
trate under a stream of nrtrogen and coolmg to -40” C gave the products The 
compounds, [M(CO)j(SCMe2)], were identified by theu- elemental analyses and 
spectra wluch are’reported m the Tabies 

Preparatron of pentacarbonyl(throketonejtungsten(0) complexes, [W(CO),- 
(S=CR1R2j] (R1 = Me, R ‘=Ph,R’=Me,R2=Et,R’=R2=Ph) 

These compounds were prepared m a manner similar to that used for [ W( CO&- 
(S= CMeZ)] wrth the following modlficatrons Reactions were conducted m THF 
and cooled in Dry Ice/calcium chloride/water slurry (-40” C) A 10 to 20 fold 
excess of the appropriate ketone was mtroduced to the reaction mixture pnor 
to the add&on of H2S After the residue was treated with pentane, the solution 
portion was chromatographed on a silica gel (60-200 mesh) column (2 X 36 cm), 
elutmg successively with 200 ml of pentane, 100 ml of 40% CSJpentane (v/v), 
100 ml of SO% CSJpentane, and 200 ml of CSZ Collection of the colored elu- 
ate, concentration in vacua, and coolmg to -78” C gave the products, [W(CO),- 
(SCR’R’)] They were characterized by their elemental malyses and spectra as 
Bven m the Tables 

Preparation of brs(tr~phenylphosphrne)rmmrnrum pentacarbonylazzdowolfram- 

ate(O), ~PWMWWCOMW 1191 
To a 10 ml flask were successively added 0 138 g (0 238 mmol) of [(Ph,P),- 

N]N3, 8 ml of acetone, and 0.139 g (0 239 mmol) of [NEt,]~W(CO),I] After 
stnrmg for 48 h, the yellow mixture was filtered through a fnt of medium 
porosity wrth suction, @vmg a white solid (m p 295-300” C, [NE&II) and a 
yellow filtrate Dilution of the filtrate wrth pentane and recrystalhzatlon of the 
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resultant yellow sol& from acetone/ether/hexane gave the compound, [(Ph,- 
P)zN][W(CO),N,] Percentage yield, meltmg pomt, analytical data, and spectra 
for this compound are recorded m Tables 1 and 2 
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