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Abstract

Four new [RuCl(perimidine)p-cymene)] complexes have been prepared and characterized. Upon reaction with 1,1-diphenylprop-2-yn-1-ol
they generate catalyst precursors, which perform the cycloisomerization of diallyltosylamidietimggl-o-methylenepyrrolidine.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction [14]. Other efficient catalytic systems based on ruthenium
precursors such as [Ru(cod){; in protic solventd15], or
The transition metal complexes with nitrogen-containing generated in situ from [Rug(p-cymene)}, an imidazolin-
ligands have recently shown their potential to perform ium salt and a bagd 6] have been reported.
selective catalytic transformations of molecules with atom  We now report: (i) the straightforward preparation of new
economy[1]. Especially, a variety of [RuXarene)(L)] com- RuCh(p-cymene)(L) complexes with B-coordinated per-
plexes are promoting catalytic reactions such as nucleophilicimidine ligand; and (ii) their in situ transformation into ef-
addition to triple bonds to form furans (L=imidazoline, ficient catalysts for cycloisomerization of diallyltosylamide
tetrahydropyrimidine[2], benzimidazole[3]), hydrogen into N-tosyl-w-methylenepyrrolidine§cheme 1
transfer (L=amino acid4], amino alcohol[5]), cyclo-
propanation (L =diamingg]), or Diels—Alder cycloaddition
and Claisen rearrangement (L =bisoxazolii7e8]). It is
also well established that [Ruffarene)(L)] complexes can

¢a3|ly b_e transfﬁ rm.ed VITII actlly(?tlon of pr(?pargyllchglcr:]ot?ols ing to known methodfgl7]. 1-Substituted perimidinéswere
Into cationic ruthenium allenylidene complexes, which have prepared according to the literatuf®8,19] The reaction

shown catalytic properties in olefin metathgSis . of N-alkylperimidine 6a-d) with the binuclear [RuGKp-
Transition metal catalyzed cycloisomerization reactions cymene)} (4) complex proceeded smoothly in refluxing

fro”.‘ o,e-dienes is a topic of current int.ere{_SO]. The for- toluene to give the Rug{perimidine)(arene) complexes
mation ofa-methylenecyclopentane derivatives of tyieas (6a-d) as crystalline solids in 83-92% yieldS¢heme P

already been observed with several metal catalysts including Complexesa-d, which are very stable in the solid state
palladium[11,12] nickel [12], rhodium[13] and titanium have been characterized by analytical and spectroscopic tech-
nigues Table 9. The IR data show the presence of aNC
* Corresponding author. Tel.: +90 4223410010; fax: +90 4223410037.  bond with av(C=N) vibration at 1629-1634 crit, and the
E-mail addressiozdemir@inonu.edu.ti (Ozdemir). 1H NMR spectra clearly exhibit a singlet at 8.00-8.45 ppm

2. Results and discussion

The complex [RuGl(p-cymene)} was prepared accord-

1381-1169/$ — see front matter © 2005 Elsevier B.V. All rights reserved.
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Table 1
Selected analytical data for the new perimidine ruthenium compl@eesl
Complex Isolated yield (%) mpC) v(c=n) (cm1) 13C NMR C(2),5 (ppm) LIC—H) IH NMR H(2), § (ppm)
6a 83 202-203 1629 155.3 (206.6 Hz) 8.00
6b 90 228-229 1631 152.2 (208.3 Hz) 8.45
6¢c 92 177-178 1633 154.9 (204.7 Hz) 8.20
6d 86 195-196 1634 156.5 (207.3 Hz) 8.02
- Va 1,1-diphenylprop-2-yn-1-ol at room temperature in Cip
7 (Scheme R
TsN —> TsN no TsN . . .
\/\ The catalytic performances of these in situ generated pre-
' 5 3 cursors were evaluated in the transformation of diallyltosy-
; lamide (1) at 80°C in chlorobenzeneScheme AndTable 9.
Scheme 1. Thus, the catalyst was first generated by successive ad-

typical of the N=CH—N fragment. In-3C NMR, the chemical
shift of the corresponding C(2) atom is detected in the region
152.2-156.5 ppm with 4JC—H coupling constant close to

210Hz. These new complexes show typical spectroscopic

signatures which are in line with those recently reported for
other RuCj(arene)(imidazoline) or (benzimidazole) com-
plexes with R = CHPh, Et, (CH)3Si(OEt) [2,20,21]

The complexes 6a—d presented no catalytic ac-
tivity for the transformation of diallyltosylamidel
{chlorobenzene (2.5mL), diallyltosylamide (0.5mmol),
6 (2.5mol%, 80°C, 5h),. The known catalytic activ-
ities of [RuCIEC=C=CPh)(arene)(L)][X] (L=PCy
[9], diaminocarbeng[22]) to perform the ring closing
metathesis of dienes and ring opening of cyclic olefins,
provided impetus to prepare the corresponding cationic
ruthenium(allenylidene)(1-alkylperimidine) complexes ac-
cording to the reaction depicted 8theme 3indeed, purple

complexes were prepared in dichloromethane but they were
not stable enough to be cleanly isolated and characterized:

Their proposed structuréa—d is based on previous known
preparations of stable ruthenium allenylidene complexes
from analogous precursof®]. However, the subsequent
formation of indenylidene complexes via cycloisomerization
of the allenylidene ligand, cannot be ruled §2@]. In order

to circumvent this instability problem, they were generated
in situ from complexe$a—d just before use, via abstraction
of chloride with silver triflate followed by addition of

172 [

a
b
c
d

Scheme 2. Synthesis of Ru

}
| PN
N O Toluene,lld’C |
RuCl, + <\ —— Cl
5

dition of 0.0125 mmol of silver triflate and 0.0125 mmol of
HC=CCPhOH to a solution of 0.0125 mmol (2.5 mol%) of
6a-d in 2.5mL of chlorobenzene and stirred at room tem-
perature for 20 min. The dierfe(0.5 mmol) was then added
and the solution was heated at®®D for 4-5h. The in situ
prepared complexe&—d led to catalytic activity and to the
transformation of the 1,6-diené)(into the cycloisomeriza-
tion compound2. From the results ifable 2 it is evident
that the perimidine complex precursor that contains electron
donating methoxyethyl substituemsd] is the most effective
of the complex examined. The coordinating ability of the
alkoxy group may be an important contributor to the increase
in reactivity, as has been demonstrated by previous examples
[24].

In contrast with the catalyst arising from the allenylidene
complex [RuCHC=C=CPhp)(PCys)(p-cymene)][OTf] [8]

Table 2
Catalytic transformation of diallyltosylamide inth-tosyl-a-methylene-
pyrrolidine?

Catalyst precursor Time (h) N-Tosyl-w-methylenepyrrolidine,
2 (%)P
4 98
5 97
6¢ 5 92
6d 5 96

@ Conditions: chlorobenzene (2.5mL), diallyltosylamide (0.5mmol), 6
(2.5 mol%), AgOTf (2.5 mol%), HECCPBOH (2.5 mol%), 80C.
b Determined by gas chromatography.

R= CH,CH,O0Me

R= CH(CHj3),

R= CH,CH,CH,CHj3
R=CH,C(CHj3)3

(I)-perimidine complexes.
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1) AgOTf
cl Colls
| 2) = CeHs
Ru NZ > N—R o
B ————
Cl r.t., 20 min.

R= CH2C HzCHzCH3

a
b R= CH(CH3)2
c
d

R= CH,C(CH3)3
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OTf

Scheme 3.

no trace o8B was detected, which indicated that no metathesis [5] (a) K. Everaere, A. Mortreux, J.F. Carpentier, Adv. Synth. Catal. 345

reaction took place with these precurséesd.

3. Conclusion

Ruthenium complexes generated in situ from [Ry@
cymene)(perimidine)] and 1,1-diphenylprop-2-yn-1-ol are
active catalysts to perform the cycloisomerization of 1,6-
diallyltosylamide into theN-tosylpyrrolidine @) featuring
an exocyclic methylene group under neutral and mild
conditions. Investigations focusing on the reactivity profile

of perimidine and related metal complexes, their efficacy
as catalysts in cross-coupling reactions are ongoing in our

laboratories.
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