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Summary

A senes of thioketone complexes of the type M(CO)s(S=CR,), where M = Cr,
Mo or W, and R = Me, Et or Ph, have been prepared by the reaction of M{(CO)sI~
with Ag” in the presence of the ketone (O = CR;) and H,S. Coordination to the
metal stabilizes thioketones such as thioacetone which, otherwise, 1s unstable
and polymenzes rapidly Infrared, 'H and '*C NMR spectra of the compounds
are consistent with the higands being coordinated through the sulfur atom The
W(CO)s(S5=CR,) complexes react with MeCN, I~, N3~ and C4H,;NH, (in CCl,)
to gve the thicacetone-displaced products, W(CO);L. With C,H;;NH, in pentane
another product 1s obtained which apparently results from amine addition to
the thioketone ligand This compound reacts with Mel and Et;O" to give the
dialkyl sulfide complexes, W(CO)s;(SMe,) and W(CQ):(SEt,)

Introduction

Unlike their oxygen analogs, many thioketones {1] are unstable and oligo-
menze to trithianes at or below room temperature, e g

3Me,C=S —_— S >< (1)

For this reason, few metal complexes of thioketones have been reported, and
those are denived from stable thioketones such as cycloheptatrienethione [2],
adamantanethione [3], thiobenzophenone [ 3], and substituted thiobenzophen-
ones [4] No complexes of unstable thioketones have been descnibed. The pur-
pose of the present study was to determune whether or not unstable thiocketones
could be stabihzed by coordination to a metal, and then to examine the reac-
tivity of the coordinated thioketone hgand.
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Results and discussion

Syntheses

Thioacetone complexes, M(CO)s(S=CMe,), of Cr, Mo, and W were prepaied
by first generating M{CO)s;(O=CMe;) from M(CO);I~ [5] followed by addition
of H,S

—72°C
acetone

[NEL;]IM(CO);s1] + AgBF, Agl! + [NEt,]BF, + M{(CO):(O=CMe,) (2)

72 S M(CO)s(S=CMey) + H,0 + } Ag,S' + HBF,
(3)

The Cr and W thioacetone complexes were obtained in 67 and 74% yields, re-
spectively (Table 1), while the Mo analog was too unstable to be 1solated, al-
though 1ts formaticn under the reaction conditions was supported by its infra-
red. NMR and wvisible spectra (Tables 2, 4 and 7)

Although the mechanism of step 3 in the above preparation has not been
established, 1t 1s known [1] that thioketones form at —80° to —40°C when H,S
1s bubbled 1nto an acidic solution of the ketone In the present reaction, the sec-
ond mole of AgBF, would provide the acidic conditions (2 Ag" + H,S —~ Ag,S
+ 2 H') required for thioacetone formation If only sufficient AgBF,; to precip:-
tate Agl 1s used, no M(CO)s(S=CMe;) complex 1s obtamned Thus the reaction
may take place 1n the following 2 steps

O=CMe, ~ H,S + H - S=CMe, + H;O" 4)
M({CO)s(O=CMe,) r S=CMe, > M(CO);s(S=Chle,) + O=CMe, (5

Whaile this 1s a reasonable mechanism for the formation of these complexes, it
does not exclude other possible pathways, e g , via H,S attack on coordinated

M(CO)s(0O=CMe,) - 2 H,S + AgBF,

TABLE 1
PHYSICAL AND ANAIYTICAL DATA FOR THE VM(CO)sL COMPLEXES

L Y Color A b Yield Analyses (Found (calcd ) (“5))
o) (%)
C H S
SChles Cr Orange 63—65 67 36 07 227 11 34
(36 09) (2 28) (12 04)
SC 1es w Red 7--70 74 2392 1 36 7 52
(21214) 1 52) (8 05)
SCMlekt A\ Orange o1l 9 not deterrmned
SCMePh W Purple 109—110 73 3402 184 751
(33 93) {1 76) 697)
SCPh, w Blue 51—56¢ 9 4116 2 00
(41 40) (193)
N3l W Yellow 149—151° 47 b

€ Decomposed P N\itrogen analysis 6 04(6 56)
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acetone in M(CO)s(C=CMe,) or via formation of M{(CO);SH, or M(CO);SH-
which subsequently reacts with acetone.

Of the M(CO)s(S=CMe,) complexes, W(CO);(S=CMe;) was the most stable
showing no decomposition in CS; solution 1n an O, atmosphere duning 2 h at
room temperature Stabihities of the [M(CO); (S CMez)] complexes toward H,O

..... D, RS | DR s TLY ATAAD 4. armTa
were determined as follows: three "H NMR tubes were k.ud.zgt:u with 1 urop of

H;Oand ca 0.4 ml DCCl; To fube 1, impure Mo(CQ);(S=CMe,) (ca 003
mmol) was added, to tube 2, Cr(CO)(S=CMe,) (ca. 0 03 mmol) was added,
and to tube 3, W(CO);(8S=CMe,) (ca 0 03 mmol) Spectra recorded immediately
on mixing exhibited a singlet for the methyl groups of [M(CO)s(S=CMe,)] and
a broad singlet which was assigned to the protons of H,O After standing at
room temperature for 5 h, the :mitial methyl singlet of Mo(CO)s(S=CMe,) dis-
appeared, and a new singlet (7 7 83 ppm) for uncoordinated acetone appeared
in the spectrum After 24 h, a spectrum of the sample containing Cr(C0O)s(S=C-
Me.,) showed the 1mnitial methyl singlet with a shight amount of acetone The
W(CO)s(S=CMe,) sample spectrum showed no change after 24 h Samples which
mndicated acetone formation also developed a black precipitate The acetone
formation possibly results from H.O attack on the coordinated thioacetone
carbonyl carbon atom with subsequent rearrangement to H,S and the ketone
For the preparation of W(CO)s(thioketone) complexes other than W(CQO);-
(S=CMe,), tetrahydrofuran (THF) was used as solvent to generate the reactive
mtermediate W(CO)s(THF), which was subsequently converted to the thioke-
tone product These syntheses were carried out as follows

[NEt,][W(CO)sI] ~ AgBF, “{fgf Agli + [NEt,]BF, + W(CO);(THF) (6)

—40°C
W(CO)s(THF) + RIR2C=0 + 3/2 H3S + AgBF, —raE  V(CO)s(S= CRI!R2) + H;0 ~ 1/2 AgsS — HBF,
(7)

(R!=Ve R2=Et R! =7\e R2=Ph R!=R2=Ph)

Due to the insolubility of [NEt,][W(CO)sl]in THF at lower temperatures, the
reactions were performed at —40°C The stabihity of W(CO)s;(S=CMePh) was
comparable to W(CO);(S=CMe;), whereas W(CO)s(S=CPh,) was substantially
less stable, as found previously [{3] The yields of W(CO);(S=CPh,) and W(CO)s-
(S=CMeEt) were also much lower than for W(CO)s;(S=CMe,) (Table 1) All of
the thioketone complexes are soluble in both polar and non-polar solvents such
as hydrocarbons, diethy! ether, CHCI,, acetone and acetonitrile

Unhike aliphatic thioketones which can exist as monomers at very low tem-
peratures, aliphatic thioaldehydes (RHC=S) rapidly tnmenze [1] even at low
temperatures. Our attempts to prepare complexes of monomeric thioaldehydes
were also unsuccessful Pentacarbonyl(2,4,6-tnmethyltrithiane)chromium(0),
[Cr(CO)s(SCMeH);], was formed when [NEt,]{Cr(CO);I1 and MeCHO were
treated according to equations 6 and 7 The solution IR spectrum of the prod-
uct was consistent with reported values for [Cr(CO)s(SCMeH);] [6], and it
showed a parent ion peak 1n its mass spectrum

Spectral properties
By analogy with thioamide structures, e g , W(CQ)s(thioamide) [7], the thio-
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TAEBLE 2
CO STRETCHING FREQUENCIES (cm™1) * FOR THE M(CO)5(S=CR;) COMPLEXES

L M Solvent Ay(2) By E Ai(1)

SCMe, Cr pentane 2062 1980 1983 1946
SChley no B pentane 2069 1956 1940
SCMe, W pentane 2068 1975 1950 1938
SCMeEt w hexane 2069 1979 1949 1937
SC\ePa w pentane 2062 1974 1948 1938
N3] we CH;Cly 2071 1915 1845
SCPhy w pentane 2064 1973 1951 1935

2 Relative band intensities ~1(2) weak B; very veak E strong Aj3(l) medium 4 Impure compound
€ p(N3) 2637 em~! (medium intensity)

ketone complexes presumably have structures of the type illustrated for W(CO)s-
(5=CMe,) (I) The X-ray structural investigation [8] of Cr{CO);(S=CMe,) con-

co
oc. | co

oc? | co
) Me
\C/
!
Me
(1)

firms this structure Consistent with this C;, local symmetry are the three (2A;
and E) observed and predicted v(CO) absorptions In addition, a very weak for-
bidden B, absorption 1s observed (Table 2) In Table 3 are reported the non-
carbonyl stretching absorptions. Of these absorptions, we tentatively assign the
band in the 1253—1255 em™! region to the v(C=8) mode This assignment 1s
based on similar assignments in (adamantanethione)pentacarbonyltungsten(0)
[3], 1130 ecm™!, and dichlorobis{cycloheptatrienethione)palladium(I1) {2], 1050
and 1062 cm™!, and on the position (1269 cm™!) of »(CS) 1n free thioacetone
[9,10] The ~15 cm™! decrease i »(CS) upon coordination is sitmlar to decreases
observed for the previously reported thioketone complexes {2,3]

TABLE 3
INFRARED BANDS (em~1) % EXCEPT 1(CO) FOR THE A(CO)s(S=CR,) COMPLEXES

i A Solvent

SChIea Cr CCly 2924wvw, 2890vw, 2838vw, 2827vw, 1352vw, 1319vw,
1295vw 1255w 2, 688w, 654u

SChiea W CCly 2973vw, 2938vw 2907vw, 2856vw 2843vw, 1342vw,
1319vw 1295vw. 1253w 2 933vu 698 w

SCAMePh W CCls 2933vw 1360vw 1325vw, 1295vw, 1253w b, 688vw
662vw

SCPhsy we ccl, 1319vw, 1295vw, 1250w 2

¢ Reiative band intensities 1w iery weah w weak b 2(C=S) tentative assignment € Recorded only mn
1350 10 600 cm~! region
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TABLE 4
'H CHEMICAL SHIFTS FOR THE M(CQ)s(S=CR;) COMPLEXES

L M Solvent T (ppm) %

SCMes Cr DCCI; 7 22 () (—) CH3

SCMe; Mo € DCCl3 7 23 (s) (—) CH3

SCMe> w DCCl3 7 32 (s) (—) CH3

SCMeEt w CS3 8 66 (t) (3) CH2CH3, 7 33 (s) (3) CH3. 7 07 (q) (2) CH,CH3
SCMePh w DCCl3 7 00 (s) (3) CH3, 2 33 (m) (5) Ph

SCPha w DCCl3 2 50 (m) (—) Ph

© Chemucal shifts (sphttings) (relative mtensities) assignment b Abbreviations for splhitting s singlet ¢t
tnplet g quartet m multiplet € Impure compound

In Table 4 are given the '"H NMR positions and assignments for the protons in
the thioketone complexes If the thioacetone complexes have structure I, the
two types of methyl groups (cts and trans to the W) should occur as separate res-
onances. However, only one resonance was observed in both the 'H and *3C NMR
(Table 5) spectra of Cr(CO)s(S=CMe,) and W(CO);(S=CMe,). For W(CO)s(S=
CMe,), only a singlet in the 'H NMR spectrum was observed even down to
—100° C using the Fourer transform spectrometer. This suggests that there 1s
erther rapid rotation around the C=S bond or inversion at the sulfur atom which
wags the =CMe, group back and forth as shown 1n structures II and III

W w
| Me_ o
S\ /Me . e\ P
C — Cl
r\lde Me
(ID) (o)

For a similar process in the S-arylthiourenium cations, (Me,N),C=SAr", the
rates are fast (a coalescence temperature of —92° C for Ar = Ph) and the flux-
1onality 1s beheved to occur by rotation around the C=S (or C"—S~) bond [11],
rather than by mversion

TABLE S
13c CHEMICAL SHIFTS FOR THE AM(CO)s(S=CR3) COMPLEXES

L M Solvent ppm douwnfield from TMS B

SCMes Cr DCCl3 —247 3(¢s), C=S —223 0 (s) trans-CO --214 35 (s) cis CO
—39 4 (s). CH3

SCMey w DCCl3 —244 9 (s), C=S —201 5 (s) trans-CO —196 2 (s), c1s CO
—39 9 (s) CH3

SChePh w DCCl3 —221 5(s) C=S —2021 (s), trans-CO, —196 2 (s) c15-CO
—144 2 (s),—133 3 (s), —1289 (5),—126 6 (s) Ph —37 0
(s), CH3

2 Chemcal shifts {sphttings) assignment b Abbreviation for splitting s, singlet
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The equavalence of the methyl groups in W{CO);(S=CMe,) could also result
from a rapid dissceiation and recombination of the thioacetone ligand This pos-
sibiiity is unlikely since no significant replacement of thicacetone 1n W(CO);-
{S=CMe,) occurs in 20 minutes when the complex 1s dissolved in CH;CN at room
temperature. On refluxing the solution, however, W(CO);(NCMe) 1s obtained in
gocd yield (see below)

The '*C NMR spectra of the complexes are reported and assigned 1n Table 5.
Mann and Todd have independently reviewed the '*C NMR spectra of metal car-
bony! complexes {12] Assignments for the thioketone complexes were based
on assignments in related complexes and on the relative integrated mmtensities.
The trans-carbonyl carbon rescnances were downfield relative to those of the
c1s-CO groups (relative intensities 1/4) in the new compounds. A stmilar effect
1s observed for other [(L)M(CO);s] complexes and agrees with the C;, symmetry
{181

Kalinowsk: and Kessler {14] have used equation 8 to estimate 13C NMR chem-
1cal shifts of thiocarbonyl carbon atoms from chemica! shifts of their carbonyl

51C=8)=1 45 6(C=0) + 46.5 ppm (8)

analogs Using —206 0 ppm [15] for Me,C=0 and —197 6 ppm for Me(Ph)C=0,
the chemical shifts of Me,C=S8 and Me{Ph)C=S should be —252 2 ppm and
—240 ppm, respectively When coordinated in the M(CO):(8=CR,) complexes,
the chemical shifts (Table 5) are observed to be upfield from those calculated
for the uncoordinated thioketone

In 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
WCPh," and Ph,CCPh," fragments i the mass spectrum of [W(CO);(S=CPh;)]
was the only evidence for a metal-carbene complex (e g , W=CPh,) resulting
from the [W(CO);(S=CR.)] complexes.

Ultraviolet-visible absorptions of the thioketone compounds are given n
Table 7 Like the free thioketones [1], the complexes axe highly colored (Table
1), closely parallelling the colors of the free ligands

Reactions of W(CO)s(S=CR-)

On stirming W(CO);(S=CMePh) at room temperature in CH,Cl, solvent for
18 h, there was no reaction with elecirophiles such as Mel or [Et.O]1BF, Re-
fluxing the same complex with EtI (b p 72°C) for 2 h gave a 61% yield of
W(CO),. Unlike W(CO)s(SPMe,Ph) which reacts {16] with Mel at room tem-
perature to give [ Me,PhPSMe}[W(CO)sl1], the coordinated thioacetophenone 1s
qguite unreactive toward electrophiles

With nucleophiles, however, the thioketone was observed to be displaced
easily Thus, on refluxing a red solution of W(CO);(S=CMe,) in MeCN (b p
81°C) for 25 minutes, the yellow W(CO)s(INCMe) was 1solated 1n 85% yield It
was 1dentified by its infrared [17] and 'H NMR (+ 7 62 ppm 1n DCCl;) spectra.

The reaction of W(CO)s(S=CMe,) with [Et,N1I in methanol at room tem-
perature for 20 munutes gave an 88% yield of [Et;N1W(CO);1, which was i1den-
tified by companson of its infrared spectrum with a sample prepared by the
hterature procedure [18]

The azide salt, [(Ph3P).N]N;, reacted with W(CO)s(S=CMe;) 1n acetone at
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MASS SPECTRA ¢ OF THE [W(CO)sL] COMPLEXFS
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W(CO0)sSCMe, 0

Cr(CO)sSCMe, €

W(C0)sSCPhMe

W(CO)sSCPh- ?

W(CO)sSEt, 29

400—386 (100)
A

372368 (22)
A4 —-CO
344—340 (50)
A —C02
316—312 (21)
A —C303
288—284 (7)
4 —C404

74 (33)
A —C505W

59 (11)
A —CgH305W

268—264 (51)
B

212208 (19)
B—C20,
184—180 (33)
B —C303
136—152 (52)
B —C304
128—124 (100)
B — Cs505
114110 (39)
B —~CgH>05
89—55@A7)
B — C7H50s
86—82 (73)
B — CgHgOs
T4 @)
B ~— C505Cr
99 (14)

B — CgH43CrO5
54—50 (76)
B — CgHgOsS

39 (13)
B ~— C5H3CrO5S

462—458 (78)
C

406—402 (96)
C—Cq02
378—374 (100)
C —C303
350—346 (30)
C—C404
322—318 (87)
C—C505

136 (9)

C — Cs505W
121 (9)

C — CgH305W
103 (9)

C —CsHOsSW

524—520 (40)
D

468—164 (43)
D —C304
440—436 (49)
D —C303
384—380 (24)
D — C505
352—348 (55)
D - (5058
322 (30)
Ph>C=CPh,
326—322 (24)
D —Cy13H10S
298~-294 (29)
D — Cy14H100S8
270—266 (13)
D —C35H;0028
188 (100)

D — Cs50s5W
166 (48)

D — C5055W

77 (11)
D — C;H5058W

416—412 (190)
E

388—384 (66)
E—CO
360—356 (68)
E -—C20,
332—328 (1¢)
E—C303
304—300 (15)
E — C404
90 (11)
I —C505\%
75 (16)
E — CgH30s5W

9 w\fass to charge ratio (relative intenstty) fragments® are underneath there are several abundant 1sotopes

of W and Cr

lock 4 Absolute mass

TABLE 7

ULTRAVIOLET-VISIBLE SPECTR A OF THE M(CO)5(S=CR2) COMPLEXES

Iomzation potential 16 eV with vacuum loch € lomization potential 70 eV with vacuum
182w 411 9732 £ 0 0021

a

L A1 Solvent nm
SCMNe, Cr pentanc 470 371 341 294 248 227
(5940) (2510) (sh) (3190) (30 300) (34 400)
SCMes Ao pentane 443 360 348 311 254 233
SC\les W pentane 448 359 326 288 246 229
(S010) (4420) (3060) (4830) (64 300) (72 100)
SCEtMe w hexane 444 356 322 280 213
(11 000) (6760) (6140) (10100) (65 200)
SCPh\le w pentane 552 360 318 304 250 225
(13 000) (3310) (7760) (9800) (39 800) (33 900)
SCPhsy W pentane 553 361 325 310 248 225
(9470) (2600) (7510) (8970) (35 R00) (40 800)

2 Extinction coefficents in mol—! ecm—1 in parentheses. b Impure compound
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room temperature for 30 minutes to give a 51% yield of [(Ph;P),N]{W(CO);N,1.
The infrared spectrum and melting pomnt (Tables 1 and 2) were identical to
those of a sample of this azido complex {19] prepared independently via the
reaction of W(CO):I~ with [(Ph3P),N]N;

A 10-fold excess of ecyclohexylamine, C.H,,NH,, reacted with W{(CO)s(S=C-
MePh) i CCl, at room temperature to give a 70% yield of W(CO)s(NH,CHy;,),
wh:ch was 1dentified by its infrared [20] and mass spectra An i1dentical reaction
carned out in pentane solution produced an unstable “yellow precipitate” which
was stable at —25° C but decomposed to brown-black tars at room temperature
in vacuo Although 1t was not possible fo characterize the “yellow precipitate”,
1t probably 1s formed via amine addition to the thiocarbonyl carbon atom. A
sitmilar yellow precipitate resulted from the reaction of W(CO);(S=CMe,) wrth
CsH;;NH, When stirred 1n pentane with Mel at room temperature for 1 5 h,
this latter yellow precipitate gave the yellow ol W(CO);(SMe,) [21)1n 47%
yield based on the W(CO)s;(S=CMe,) onginally used Similarly the reaction of
the yellow sohid with [Et;O]BF, 1n CH,Cl, at 25° C gave a 64% yield of W(CO);s-
(8Et,), which was not sufficiently stable for elemental analysis but has infrared
(2670w, 1937s, and 1927m 1n hexane), mass, and proton NMR (7 8 67 ppm
triplet for CH,, 7 7 15 ppm quartet for CH,, in CDCIl;) spectra expected {21] for
this complex (The complex was also prepared from W{CO).I~ by treatment
with AgBF, and SEt, 1n acetone at —72°C ) When stirred mn diethyl ether under
an atmosphere of gaseous HBr for 15 minutes, the yellow precipitate regener-
ated the onginal thiocketone complex, W(CO);(S=CMs,), 1n 42% wield

Iike the unstable “yellow precipitate’ obtained from the amine reaction, we
were unable to characterize products of the reactions of W{(CO)s(S=CMe,) with
other nucleophiles such as Mela, 1-Pr,NLi or CH;0Na.

Experimental

Infrared spectra were obtained using a Perkin—Elmer 337 spectrophotom-
eter Band pos:itions were cahibrated with polystyrene. Varian A-60 and Perkin—
Elmer R20B spectrometers were used to obtain *H NMR spectra. An internal
standard, tetramethylsilane, was added to the solutions containing the sample,
and peak positions are reported in 7 (ppm) Solution '*C NMR spectra were ob-
tained with a Bruker HX-90 E Fourier Transform Spectrometer employing pro-
ton decoupling Deuterated solvents served as the internal lock and peak posi-
tions are reported i § (ppm) relative to tetramethylsilane Tns(acetylacetonate)-
chiomum(IIl) (25 mg) was added to the sample solutions to improve the rela-
tive intensities {121 of the carbonyl carbon absorptions.

Mass specira were obtained employing a Vanan Mat CH4 spectrometer Each
sample spectrum was recorded with 1onizing potentials of 18 and 70 eV Bausch
and Lomb Spectronic 505 and Cary 14 spectrophotometers were used to obtain
solution ultraviolet and wvisible spectra Elemental analyses were performed by
Chemalytics, Inc , Tempe, Arizona.

Reaction flasks were dnied at 110° C for at least 12 h and flushed with nitro-
gen immediately before use. Manmpulations of reaction mixtures and residues
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 distilled
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from hthium alummum hydride under a nitrogen atmosphere. Methylene chlo-
nde, hexanes, carbon disulfide, and n-pentane were stored over activated, type
4 A molecular sieves.

Tetraethylammomum pentacarbonyl(iodo)-chromate(0), -molybdate(0), and
-wolframate(0), [NEt,}J{M(CO);s1], were prepared by the method of Abel, et al
{18] Bis(tnphenylphosphine)imminium azide, {(Ph;P),N]Nj;, precipitated when
a saturated aqueous solution of NalN; was added to a saturated aqueous solution
of [(Ph3P),N]Cl, 1t was dried under vacuum Silver tetrafluoroborate, Ag[BF,],
and tnethyloxonium tetrafluoroborate, [ Et;O}[BF,], were stored and handled
in a glove bag which contained PO, as a desiccant Hydrogen sulfide, H,S, was
passed through a drying tube containing P,O,;, All other reagents and solvents
were used as recewved

Preparation of pentacarbonyl(2-thiopropanone)-Group VIA metal(0) complexes,
[M(CO)s(S=CMe,)] (M = Cr, Mo, and W)

A solution of 1 0 mmol of [ NEt;}]M(CO);s1] and 10 ml of acetone in a 50 ml
flask was cooled 1n a Dry Ice/isopropyl alcohol bath (—72°C) for 8 minutes A
solution of 2 0 mmol of AgIBF,}1in acetone was added to the yellow solution
An immediate precipitation of yellow Agl occurred Gaseous H,S was condensed
into the cold mixture for 45 minutes As the flask warmed to room temperature,
volatile components of the black mixture were removed i1 vacuo The residue
was treated with pentane and the red-orange soluble portion was filtered with
suction through a frit of medium porosity Successively concentrating the fil-
trate under a stream of nmitrogen and cooling to —40° C gave the products The
compounds, [ M(CO);(SCMe,)], were 1dentified by their elemental analyses and
spectra which are’reported in the Tables

Preparation of pentacarbonyl(thioketone)tungsten(0) compleses, [W(CO }s-
(S=CR'R?)] (R' = Me, R?> = Ph, R' = Me, R?> = Et, R' = R*= Ph)

These compounds were prepared 1n a manner similar to that used for [W(CO)s-
(S=CMe,)] with the following modifications Reactions were conducted in THF
and cooled in Dry Ice/calcium chloride/water slurry (—40°C) A 10 to 20 fold
excess of the appropriate ketone was introduced to the reaction mixture prior
to the addition of H,S After the residue was treated with pentane, the solution
portion was chromatographed on a silica gel (60—200 mesh) column (2 X 36 cm),
eluting successively with 200 ml of pentane, 100 ml of 40% CS,/pentane (v/v),
100 ml of 80% CS,/pentane, and 200 ml of CS, Collection of the colored elu-
ate, concentration in vacuo, and cooling to —78° C gave the products, [ W(CO);s-
(SCR'R?)] They were characterized by their elemental analyses and spectra as
aven 1n the Tables

Preparation of bis(triphenylphosphine pmminium pentacarbonylazidowolfram-
ate(0), [(Ph;P),N][W(CO)sN] [19]

To a 10 ml flask were successively added 0 138 g (0 238 mmol) of [(Ph;P),-
N]N;, 8 ml of acetone, and 0.139 g (0 239 mmol) of [NEt,;}]]W(CO)s1] After
stirmng for 48 h, the yellow muxture was filtered through a frit of medium
porosity with suction, giving a white solid (m p 295—300°C, [NEt,]I) and a
yellow filtrate Dilution of the filtrate with pentane and recrystallization of the
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resultant yellow solids from acetone/ether/hexane gave the compound, {(Ph;-
P).N][W(CO)sN,] Percentage yield, melting point, analytical data, and spectra
for this compound are recorded 1n Tables 1 and 2
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