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be concluded that, in the dinuclear compound, either electrostatic
effects or electron delocalization is responsible for the large,
300-mV separation of the ruthenium-based redox couples.
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Stable a-heteroatom-substituted (N, O, S) carbene complexes
of platinum(Il) have been prepared by either nucleophilic or
electrophilic addition to a number of metal-coordinated ligands,'
yet none have been reported from a carbon monoxide group. On
the other hand, platinum group carbonyls are susceptible to nu-
cleophilic attack, and their reactions with amines, alcohols, and
water yield carbamoyl, alkoxy carbonyl, and hydroxy carbonyl
complexes, respectively.?

Recent research work by Angelici and co-workers and some
of us have been concerned with the reactions of 2-haloethanols,
(2-haloethyl)amines, and the three-membered heterocycles

p—

YCH,CH, (Y = NH, O) with electrophilic carbonyl® and iso-
cyanide? ligands to afford cyclic carbene complexes. In order to
explore the generality of these reactions also with square-planar
platinum(IT) carbonyls, we report herein the synthesis and some
deprotonation reactions of (aminooxy)carbene complexes derived
from CO ligands.

Experimental Section

General Information. Experimental procedures and starting reagents
were as previously reported.# IR spectra were taken on a Perkin-Elmer
983 spectrophotometer. 'H and '3C NMR spectra were recorded on a
Bruker AM-400 spectrometer; 3'P NMR spectra were run on a Varian
FT 80 A spectrometer. Melting points were determined on a hot-plate
apparatus and are uncorrected. Elemental analyses were performed by
the Department of Analytical Chemistry of the University of Padua. The
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fast atom bombardment of 7 was obtained on a VG ZAB 2F instrument,
operating with a Xe atom beam energy of 8 keV. The molecular weight
measurements of 7 were taken on a Knauer osmometer at 36 °C with
1,2-dichloroethane as solvent. The complexes cis-Cly(PPh;)Pt(CO),’
cis-Cl(PMe,Ph)Pt(CO),> trans-[(PPh;),CIPt(CO)]BF,,* trans-
[(PPh,),(CF;)Pt(CO)]PF¢.¢ and trans-[(PPh,),HPt(CO)]BF,$ were
obtained as described in the literature.

Synthesis of trans-[(PPh,),Pt(COCH,CH,NH)X]BF, [X = CI (1a),
Br (1b)]. These complexes were prepared by a procedure similar to that
described herein for 1a. To a stirring suspension of CI[NH,CH,CH,Cl]
(116 mg, 1.00 mmol) in THF (30 mL) at 0 °C was added aziridine
(0.050 mL, 1.00 mmol) and then solid trans-[(PPh,),C1Pt(CO)]BF, (870
mg, 1.00 mmol). After 1 min, a solution IR spectrum revealed no »(CO)
absorption at 2121 cm™ of the carbonyl complex. The reaction mixture
was stirred at 0 °C for 30 min, and then stirring was continued for 3 h
al room temperature to give a pale yellow suspension. The solution was
taken to dryness under reduced pressure, and the residue was taken up
with CH,Cl; (20 mL). To the filtered solution was added dropwise
n-hexane (80 mL) to give a white solid, which was filtered, washed with
n-hexane (2 X 5 mL), and dried under vacuum: yield 685 mg, 75%; mp
242-244 °C dec. Anal. Calcd for Cy3H3sNCIOP,PtBF,: C, 51.68; H,
3.86; N, 1.53; Cl, 3.88. Found: C, 51.68; H, 3.80; N, 1.50; Cl, 3.92.
Compound 1b (45%) was obtained, together with 1a (25%) and cis-
(PPh,),PtCI(Br) (20%), by reaction of Br[NH,CH,CH,Br] (104 mg,
0.50 mmol), aziridine (0.024 mL, 0.48 mmol), and trans-
{(PPh;),PtCI(CO)]BF, (400 mg, 0.46 mmol) with the same experimental
procedure reported for 1a. The percentage yields were deduced by in-
tegration of the 3'P resonances of the product mixture. The complex
cis-(PPh;),PtCl(Br) [dd, 8(P(trans to Cl)) 14.74 (d), 'Jpp = 3642 Hz;
8(P(trans to Br)) 12.30 (d), Jpp, = 3660 Hz; %Jpp = 13.8 Hz] was
identified by comparison with the 3P NMR spectrum of a sample ob-
tained on stirring cis-(PPh;),PtCl, (269 mg, 0.34 mmol) and LiBr (15
mg, 0.17 mmol) in acetone (10 mL) at room temperature for 24 h.

[r————————

trans-[(PPh;),Pt(COCH,CH,NH)BrBr (1¢c). A stirring suspension
of Br[NH;CH,CH;Br] (100 mg, 0.49 mmol) in THF (20 mL) at 0 °C
was treated with a 1.4 M n-hexane solution of n-BuLi (0.38 mL, 0.53
mmol). To the colorless solution was added solid trans-[(PPh,),PtClI-
(CO)]BF, (200 mg, 0.23 mmol). A solution IR spectrum taken imme-
diately revealed no »(CO) absorption. The yellow reaction mixture was
allowed to reach room temperature. Stirring was then continued for 2
days, during which time a pale yellow solid started to precipitate.
Workup as for 1a afforded 162 mg, 75%; mp 228-231 °C (dec). Anal.
Caled for C3yHysNBr,OP,Pt: C, 49.28; H, 3.71; N, 1.47; Br, 16.81.
Found: C, 48.93; H, 3.59; N, 1.43; Br, 16.40.

Similarly, compound 1a was isolated by reaction of CI[NH,CH,C-
H,Cl} (74 mg, 0.36 mmol) and n-BuLi (1.4 M in n-hexane, 0.26 mL,
0.36 mmol) with trans-[(PPh,),CIPt(CO)]BF, (140 mg, 0.16 mmol) in
THF (15 mL) after stirring for | day at room temperature: yield 130
mg, 92%.

trans-[(PPh,),Pt(COCH,CH,NH)(CF;)|PF, (2). A stirring suspen-
sion of Br[NH;CH,CH;Br] (94 mg, 0.56 mmol) in THF (20 mL) at 0
°C was treated with aziridine (0.023 mL, 0.46 mmol), and then to the
mixture was added solid trans-[(PPh,),Pt(CF;)(CO)]PF, (442 mg, 0.46
mmol). A solution IR spectrum revealed the immediate disappearance
of the »(CO) absorption at 2143 cm™'. Stirring was continued for 24 h.

(1) (a) Transition Metal Carbene Complexes; Verlag Chemie: Weinheim,
FRG, 1983. (b) Reactions of Coordinated Ligands, Braterman, P. S.,
Ed.; Plenum Press: New York, 1986; Vol. 1.
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Then, the reaction mixture was taken to dryness under reduced pressure,
and the residue was taken up with CH,Cl,. The filtered solution was
taken to dryness. Addition of Et,0 (10 mL) and a few drops of MeOH
afforded a white solid that was filtered out and dried under vacuum:
yield 90 mg, 30%, mp 240-243 °C dec. Anal. Caled for
CyH3sNFsOP;P1: C, 47.82; H, 3.51: N, 1.39 Found: C, 47.50; H, 3.42;
N, 1.31.

mrr——

cis-ClLLPt(COCH,CH,NH)(L) [L = PPh, (3), PMe,Ph (4)]. Com-
plex 3 was obtained by starting with c¢is-Cl,(PPh,)Pt(CO) (334 mg, 0.60
mmol), CI{NH;CH,CH,Cl] (70 mg, 0.60 mmoi), and aziridine (0.030
mL, 0.60 mmol) in THF (20 mL) at 0 °C. A solution IR spectrum
showed the absence of the »(CO) absorption at 2105 cm™! after 1 h of
reaction at 0 °C. Stirring was continued for an additional 3 h at room
temperature. Formation of CO, was detected in the IR at 2336 cm™! in
THF. Workup as for 1a yielded 246 mg (41%) of 3; mp 218-221 °C
dec. Anal. Caled for CyH,0NCIL,OPPt: C, 42.08; H, 3.36; N, 2.34; Cl,
11.83. Found: C, 41.90; H, 3.34; N, 2.33; C], 11.85. Compound 4 was
obtained similarly by starting from cis-Cly(PMe,Ph)Pt(CO) (302 mg,
0.70 mmol), CI{NH,CH,CH,CI] (81 mg, 0.70 mmol), and aziridine
(0.035 mL, 0.70 mmol). The IR spectrum of the reaction mixture,
revealed the presence of the »(CO) absorption at 2101 cm™ even after
24 h. Nevertheless, the reaction mixture was worked up as for 1a to yield
120 mg (37%) of 4; mp 198-201 °C dec. Anal. Caled for
C,H,(NCL,OPPt: C, 27.80; H, 3.39; N, 2.95; Cl, 15.01.

Deprotonation Reactions. Synthesis of trans-{(PPh;),Pt-

[COCH,CH,;N(CH,CH=CH,)IX|BF, [X = C}, Br} (5). A suspension of
1a (301 mg, 0.33 mmol) in THF (20 mL) at 0 °C was treated with 1.6
M n-BuLi in n-hexane (0.23 mL, 0.36 mmol). To the pale yellow solu-
tion was added an excess of allyl bromide (0.10 mL, 1.18 mmol). The
reaction mixture was stirred for 30 min at 0 °C and then allowed to reach
room temperature. After 5 h the clear solution was taken to dryness, and
the residue was extracted with CH,Cl, (10 mL). Addition of Et,O (50
mL) to the filtered solution gave a white precipitate of the product: yield
185 mg, 57%; mp 172-175 °C dec. Anal. Caled for
C,,H3;,NBrOP,PtBF,: C, 50.57; H, 3.94; N, 1.40. Found: C, 50.19; H,
3.88; N, 1.32.

p——
{(PPh,),Pt{COCH,CH,N(CH,C=CH)X|BF, (X = Cl, Br} (6). The
procedure is identical with that described for the synthesis of 5: yield
52%; mp 169-172 °C dec. Anal. Caled for C4,H;,NBrOP,PtBF,: C,
50.67; H, 3.75; N, 1.41. Found: C, 50.25; H, 3.60; N, 1.33.

{(PPh;),C1Pt{u-COCH,CH,N-C,N1}, (7). To a stirring suspension of
1a (390 mg, 0.65 mmol) in THF (20 mL) at 0 °C was added in one
portion 1.6 M n-BuLi in n-hexane (0.45 mL, 0.72 mmol). The clear
solution was warmed to room temperature and stirred for 20 h, during
which time a brownish precipitate formed. The solution was taken to
dryness and the residue was extracted with CH,Cl, (30 mL). After
filtration, the solution was concentrated to ca. 5 mL under reduced
pressure and treated with Et,O (20 mL) to give an off-white precipitate
of the complex: yield 270 mg, 74%; mp >300 °C (ca. 270 °C dec).
FAB-MS [m/z (relative abundance %)]: [M + 2H]*, 1126 (0.754); [M
+ 2H - CI]**, 1091 (1.11), [M + 2H - 2PPh,]*, 602 (0.75). The
average molecular weight measurements gave 1100. Anal. Calcd for
C4Hy g N,CLO,P,PL: C, 4481 H, 3.40; N, 2.49; Cl, 6.30. Found: C,
44.24; H, 3.38; N, 2.44; Cl, 6.60.

Reaction of 7 with HCI. To a stirring mixture of CH,Cl, (10 mL) and
MeOH (10 mL) was added acetyl chioride (0.016 mL, 0.22 mmol) and
subsequently solid 7 (101 mg, 0.18 mmol) in one portion. The reaction
mixture was stirred at room temperature for 2 days. The off-white
precipitate formed was filtered off, washed with Et,O (3 X 10 mL), and
dried under vacuum: yield 90 mg, 84%. The product was analytically
and spectroscopically identified as 3.

Results and Discussion

Synthesis and Characterization. Scheme [ reports the reactions
of the cationic carbonyl complex trans-[(PPh,),CIPt(CO)]BF,
with (i) aziridine/X[NH;CH,CH,X] (X = CI, Br) and (ii)
X[NH,;CH,CH,X]/n-BuLi (X = CI, Br) to yield the corre-
sponding five-membered cyclic (aminooxy)carbene derivatives.

As for route i, there appears to be no difference in the reaction
times and yields of the carbene products when the halide salts
are changed, as indicated by the immediate disappearance of the
»(C==0) absorption in the IR spectra. When X = Cl, the carbene
complex la was recovered in 75% yield after a few hours of

Notes

Scheme 1

o]
trans-[(PPhg )7 XPr-C( || BFs + ais(PPhq); PEXCI
N

X=Cl 1a
X=Br 1b
. THF
(i) | ge-25°C
3h

trans-[(PPhg) CIPY(CO) | BFs

| THF
(ii)| g°-25°C

]

o}
trans-[(PPhg)z XPieC( ]] X + cis-(PPhg)a PXXCI
X=Br 1¢ N + 12

. | y—|
(1) CHpCH,NH/[NH3CH,CH X)X

(ii) 2 [NH3CH,CH;X]X/2n-BuLi

reaction, together with a small amount of cis-(PPh,),PtCl,, which
has been identified by comparison with the *’P NMR spectrum
of an authentic sample. When X = Br, the (aminooxy)carbene
was obtained at the same time as a mixture of chloro (1a) and
bromo (1b) derivatives in ca. 25% and 45% yields, respectively.
Also for this latter reaction, carbonyl substitution by halide
produces cis-(PPh;),PtCI(Br) (see Experimental Section) in ca.
20% vield, as deduced by integration of the *'P resonances of the
reaction products. Compounds 1a, 1b, and the dihalo derivatives
could not be separated by repeated crystallizations.

Also for route ii, the carbonyl stretching immediately disappears
upon reaction with (2-haloethyl)amine, but the carbene products
take a longer time to precipitate compared to those found for route
i. The formation of small amounts (<5%) of cis-(PPh,),PtCl(X)
(X = Cl, Br) is observed also in these reactions. Furthermore,
complete replacement of the chloride and tetrafluoroborate ions
by bromide occurs under prolonged stirring in the cyclization
reaction leading to 1¢. A similar behavior was observed in the
reaction of trans-[L,Pt(CNR)CI]BF, complexes with excess
Br[NH;CH,CH,Br] and #-BuLi.*

We have examined also the reaction of zrans-[(PPh,),CIPt-
(CO)]BF, with aziridine alone. Addition of 1 equiv of aziridine
in THF at 0 °C leads to the immediate disappearance of the
»(C==0) band at 2121 cm™, with no carbamoyl absorption being
detected. From this reaction, complex 1a was formed (ca. 70%
yield) together with other impurities, which could not be identified
and separated from 1a. This reaction takes a longer time to
complete (ca. 24 h) in comparison with those carried out in the
presence of a halide ion.

It has been reported that the CO ligand reactivity toward
nucleophilic attack in cationic complexes trans-[(PPh;),XPt-
(CO))* depends markedly on the o-donor ability of the trans
ligand X (X = anionic ligand).?® As for trans-[(PPh,),RPt(CO)]*
(R = CF3, H), the reactions with aziridine/halide ion systems
are reported in Scheme [I.  The results indicate that the
Pt(I1)~CO — Pt(II)—carbene conversion decreases with increasing
o-donor ability of the trans ligand X, and when X = H, the CO
substitution process is the only occurring reaction.

The reaction of trans-[(PPh;),CIPt(CO)]* with BrCH,CH,0OH
alone proceeds rapidly at room temperature to give quantitatively
cis-(PPh;),PtBr,, with no bromo alkoxy carbonyl intermediate
being observed by monitoring the reaction course by IR spec-
troscopy. The formation of the dibromo derivative may be ex-
plained by displacement of the carbonyl ligand with bromide ion
due to the presence of HBr in the reacting 2-bromoethanol. The
reaction of trans-[(PPh,),CIPt(CO)1* with XCH,CH,0", even
at low temperature, always leads to the formation of a mixture
of trans-(PPh,),PtH(X)” and cis-(PPh;),PtX, derivatives. Pre-
sumably the hydrido derivative may originate by nucleophilic

(7) Michelin, R. A.; Ros, R. J. Chem. Soc., Dalton Trans. 1989, 1149.
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Table 1. IR and 'H and 3P NMR Data for Cyclic (Aminoxy)carbene Complexes of Pt(11)
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IR? TH NMR® 3P{IH} NMR®
compd  »(CN)  »(NH) »(PtCl) 8(OCH,) 8(NCH,) Vun 8(other) 3(P) Jppy
1a 1564 m 3274w 319m 338t 245t 96 923 1771s 2532
1b 1563m 3260 w 338t 244t 92 9.59br? 1597s 2509
1 156Im e 338t 238t 96 e 1581s 2542
2 1563s 33745 334t 232t 96  8.29 br 1606 ¢/ 2762
3 1552s  3217s  317m,281m 397t 327t 98  9.30 br? 7.89 58 3957
4 1549s  3319s  293m,314m 414t 342t 93  95957199d*  -14.14s 3763
5 1549 m 3.68 t 276 t 97  403d/529m* 16265 2474
521 m! 18.14s" 2501
6° 1542 m 361t 287t 9.6  249t2428d7  1597s" 2444
17.78 5" 2470
7 1542 s 290 m 387m 32697275 m’ 1053s 3698

@Nujol mull; » in cm™. Abbreviations: s = strong, m = medium, w = weak. ®Spectra recorded in CDCl,. Proton chemical shifts are referenced
to Me,Si by taking the chemical shift of dichloromethane-d, as +5.32 ppm. Abbreviations: s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet, br = broad. J in Hz. ¢Phosphorous chemical shifts are from external H;PO,, 85%; positive chemical shifts are downfield from the
reference. Abbreviations: s = singlet, g = quartet. 46(NH). *NH signal not located. /3/p = 15.7 Hz. £In DMSO-d,. *P-Me. '»(C==C) not
detected. /NCH,CH=CHj; X = Br, 3Jyy = 4.4; X = Cl, 3.99 3y = 5.7. ¥*CH=CH,. 'CH=CH,. "X = Br. "X = Cl. °»(=CH) 3269 w;
»(C=C) 2131 w. PNCH,C=CH, X = Br, 4Jyyy = 2.6. X = Cl, 2.47 t, ¥y = 2.6. INCH,C=CH, “Jyy = 2.6, X =Br; X = Cl, 4.23 d, YUy =

2.6. "The system is AA’BC type, where A and A’ are the OCH, protons and B and C the NCH, protons.

Scheme II
PPh3
R—F:'t—co vy + [N-H THF . 0-25°C, 24h
PPh3
PPh3o Fl’Phs
P OH, 0] | | gC—PteC! ]st + F3C—PI-Br
R=CFB.Y=PF6 | N |
PPh3 | PPh3
H
- 2 (30%) (50%)
PPhg
€1 [NH,CH.CH,C1] |
> 2 2 H—PI—CI
R -H,Y~BF, |
PPha
(93%)
Scheme III
(I:I
+C1 [NH,CH,CH,C1 )
CI_‘I)‘_C0 * EN_H THF , 0-25°C
L
¢ o
/s - s m
—nmoa’ Cl—llpt—c\ + COp + °PY0)species
L N- reemn;  3(41%)

L=PMe,Ph 4 (37%)

attack of XCH,CH,O™ on the metal to give a Pt(II)-alkoxide
intermediate, which then rearranges to the final hydrido species
by B-hydrogen abstraction.® It is also possible that the reaction
of the hydrido derivative with HX may ultimately lead to the
formation of cis-(PPh,),PtX,.°

The reactions of the neutral carbonyl complexes cis-Cl,Pt-
(L)(CO) (L = PPh,, PMe,Ph) with aziridine/CI™ lead to the
formation of neutral cyclic five-membered (aminooxy)carbenes,
as reported in Scheme III. The low yields of the carbene products
are due to a concomitant nucleophilic attack by water on the
carbonyl group to give an unstable Pt-COOH intermediate that
subsequently decomposes to produce CO, and unidentified species,
showing in the IR spectrum a broad band at ca. 1800 cm™ (Nujol).
This latter compound can be attributed to a mixed carbonyl-
phosphine platinum cluster.!® The hydrolysis of cationic Pt(II)

(8) Arnold, D. P.; Bennett, M. A. Inorg. Chem. 1984, 23, 2110.
(9) Ros, R.; Michelin, R. A.; Bataillard, R.; Roulet, R. J. Organomet.
Chem. 1978, 161, 75.
(10) (a) Chatt, J.; Chini, P. J. Chem. Soc. A 1970, 1538. (b) Clark, H. C.;
Jain, V. K. Coord. Chem. Rev. 1984, 55, 151.

Table II. Selected 3C{'H} NMR?® Spectral Data for the Complexes

compd  8(C)earbene 6(OCH,) §(NCH,) d(other)
1c 188.45 t 70.13 s 4295 s
z.lpc =76 JJCP‘ =358 JJCP‘ =348
Uep = 1363
2 207.70 mé 70.29 s 4301 s
JJCP‘ = 35.6 JJCP( = 26.7
4 183.40 d* 71.16 s 4419 s 14.10 d°
z.lcp = 8.1 JJCP‘ = 33.1 chp( =43.2 l.]cp =445
5 190.04 t 72.16 s 4741 s 12292 ¢¢
z.lcp =176 chp( =623 SJCP( = 88.6
l.lcp‘ = 1389
7 171.11 dd® 67.32s 50.84 s
z.lcp =89 JJCP( =509 JJCP( =534
chp =25

?Spectra recorded in CD,Cl,; chemical shifts are referenced to
Me,Si by taking the chemical shift of dichloromethane-d, as +53.80
ppm; J in Hz. Abbreviations: s = singlet, d = doublet, t = triplet, m
= multiplet. 2!%°Pt satellites insufficiently intense to be observed. <P-
CH;. “9=CH,; NCH,CH= and NCH,CH= resonances probably
masked by phenyl signals.

carbonyls to give hydroxy carbonyl derivatives and their subsequent
rearrangement to Pt—H and CO, species has been documented. 2

As described for cationic platinum carbonyls, also the reactions
of neutral platinum carbonyls with 2-halo alcohols either alone
or in the presence of a base fail to give any dioxycarbene derivative.

Complexes 1-4 are stable in the solid state and in solution. They
have been characterized by their elemental analyses (Experimental
Section) and IR, '"H NMR, and 3P NMR (Table I) spectros-
copies. The *C NMR data for 1¢, 2, and 4 are reported in Table
II. IR and NMR data are comparable to those found for related
(aminooxy)carbene derivatives.>

Within the different synthetic methods investigated, the use
of the aziridine/Cl™ system or the CI[NH;CH,CH,Cl]/n-BuLi
system appears to be more convenient since they avoid undesired
metal-halide exchange with formation of a mixture of halo de-
rivatives. Furthermore, the reaction times and yields are not
significantly affected on changing the X~ ion.

It is observed that the conversion of the CO ligand to carbene
is not a straightforward process but is always accompanied by two
main side reactions that are related to the nature of the metal
carbonyl complex and that of coordinated ligands. Thus, for
cationic carbony! complexes the greater the g-donor ability of the
ligand trans to the carbonyl (i.e. H > CF; > Cl), the more the
CO ligand-substitution process is favored (Schemes I and II).
Conversely, for neutral Pt(II) carbonyls the nucleophilic attack
by water on the CO ligand is the more important side reaction
(Scheme III).

It is also apparent that for neutral Pt(II) carbonyls the nu-
cleophilic attack on the carbonyl carbon to give carbenes is in-
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Scheme IV
L o +
+n-Buli.-BuH vy
1a —_—— XL—/Pl—C\NJ

|

R
- L= R = CH2CH=CH2 5 (57%)
X=C1,Br;L=PPhgy R= CHZCECH 6(52%)

fluenced by electronic effects of the ancillary phosphine ligand
L. Thus, when L = PPh,, the »(C=0) absorption disappears after
1 h of reaction and gives after 3 h a 41% yield of the isolated
product 3. On the other hand, with the more basic PMe,Ph ligand
the »(C==0) absorption is still present after 24 h of reaction and
gives after the same time a 35% yield of 4. A similar trend in
reactivity has been reported for the reactions of a series of iso-
cyanide complexes of the type cis-Cl,Pd(CNR)(L) (L = phosphite
or tertiary phosphine ligand) with amines.!!

Although carbamoyl intermediates have been proposed to be
formed by attack of aziridine/ X~ or (haloethyl)amine on several
transition-metal carbonyls,’ we found no IR evidence for such
species in the reactions leading to carbene formation. On the other
hand, it is worthwhile noting that a recent report of the reaction
of a cationic carbonyl complex of Pd(II) with a secondary amine
provides direct NMR evidence of the intermediacy of an unstable
hydroxyaminocarbene complex,'? which eventually rearranges to
a stable carbamoyl complex.

Deprotonation Reactions. It has been reported that the (am-
inooxy)-3+!3 and diaminocarbene?® ligands are deprotonated by
bases to give imino derivatives whose nitrogen reacts with elec-
trophiles to regenerate carbene complexes. Also the (amino-
oxy)carbene ligand in 1a (Scheme IV) is readily deprotonated
by n-BuLi and subsequently alkylated by allyl bromide and
propargyl bromide to give the corresponding N-allyl and N-
propargyl derivatives § and 6, respectively. These complexes are

(11) (a) Uguagliati, P.; Crociani, B.; Calligaro, L.; Belluco, U. J. Organomet.
Chem. 1976, 112, 11. (b) Belluco, U.; Michelin, R. A.; Uguagliati, P.;
Crociani, B. J. Organomet. Chem. 1983, 250, 565.

(12) Huang, L.; Ozawa, F.; Osakada, K.; Yamamoto, A. Organometallics
1989, 8, 2065.

(13) Johnson, L. K.; Angelici, R. J. Inorg. Chem. 1987, 26, 973.

Notes

isolated as a mixture of chloro and bromo derivatives, which are
formed by metal-halide exchange due to the presence of Br~ ions
in the reaction mixtures. Spectroscopic data are in agreement
with those reported for similar complexes*® and suggest that also
for § and 6 there is no unequivocal evidence for allyl and propargyl
group coordination to Pt(1I) in solution. On the other hand,
recently an X-ray structure of the Pd(II) complex trans-Cl,Pd-

[CN(CH,CH=CH,)CH,CH,N(CH,CH=CHy,)}, containing
N-allyl diaminocarbene ligands shows that the allyl substituents
at nitrogen are not implicated in bonding to palladium, in contrast
to the situation found for a related Mo(0) complex cis-
(CO)Mo[CN(CH,CH=CH,)CH,CH,N(CH,CH=CH,)] !4

Similar deprotonation reactions with the neutral (aminooxy)-
carbene 3 lead to the formation of the dimer 7. No N-alkylation

@] PPhg

| /o . X | (o]
Pt n-Buli / +HC1
c F," C\N] -BuH.-LiCl %CI—I?—C\\ J 3
N
PPh, N

: }L \C—P'l—CI

|
3 C  pphg

7 (74%)

occurs when the reaction is carried out in the presence of allyl
bromide or propargyl bromide, complex 7 being the only isolated
product. It is also observed that 7 regenerates 3 upon reaction
with HCL.

Compound 7 was characterized by elemental analysis, molecular
weight measurements, FAB mass spectrum, and spectroscopic
data. The IR spectrum shows no »(N—H) absorption, while
y(C=N) and »(Pt—Cl) stretchings are found at 1542 and 290
cm™, respectively. The *'P NMR spectrum displays one single
resonance at & 10.53 with 'Jpp, = 3698 Hz. The 'H NMR
spectrum displays an AA’BC system in the range & 3.98-2.72.
The cis-C-Pt~PPh, arrangement has been deduced by *C NMR
data. The C—Pt carbon appears as a doublet of doublets at 171.11
with 2Jpc = 8.9 Hz and *Jp = 2.5 Hz.

(14) Chamizo, J. A.; Lappert, M. F. In Advances in Metal Carbene Chem-
istry; Schubert, U., Ed.; Kluwer Academic Publishers: Dordrecht, The
Netherlands, 1989; p 47.



