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Summary

The formimidoyl complex, Ru(CH=NR)} O, CCH; )(CO)(PPh3 ), (R =
p-tolyl) is converted to neutral, cationic, and dicationic compounds
containing the coordinated secondary carbenes CHNHR and CHN(CH; )R by
protonation and methylation respectively.

Carbene complexes with a hydrogen atom bound to the carbene carbon
have been named secondary carbene complexes [1]. Well characterised
examples of this type of complex are few in number but are represented by
the chelate complexes of Mo!l, Mn!, and Fell containing the system
MCHN(CH, )BH, N(CHJCH [21], and various complexes of chromium, iron,
rhodium and platinum derived from oxidative addition of chloroform—
iminium chlorides {1]. The ruthenium(ii) formimidoyl complex
Ru(CH=NR)(O, CCH; )(CO}(PPh; ), (I), (R = p-tolyl) which we have de-
seribed from the reaction of Ru(Q, )(CONWCNR)(PPh, ), with ethanol [3] is
a suitable precursor for the synthesis of a variety of secondary carbene com-
plexes.

A high-yield preparation of the formimidoyl compound { which avoids
isolation of the dioxygen complex was devised as follows:

CNR
RuHa, (PPh3 ), —m= Rull; (CNR)(PPh;);

¢CH3 CO; H

Ru(CH=NR)(O, CCH, )(CO)(PPh;), -—lﬂ)—— RuH(O, CCH; }(CNR)(PPh3),

Protonation of I with acids which have non-coordinating anions e.g. HCIO;
produces cation II containing CHNHR and retaining the chelate acetate group
according to Scheme 1. Reaction of 1 directly with HCI or of Il with LiCl
yields a neutral species I11.



C36

540001 * Y10 *HD ul 19[Buls J ‘SAQLBI ....~o H:U Uuj W[AUIS 5 "puvBy| auagan) p "UND > 'SlInW [ofnk sB PAMSTAY p “BISA[NUC (NIUIWIAD Aq puy
“Adodsonands YN pur UL A PItfaId9ITId SPUludWivs [[v PUT S1[US Mte(i21ad ST PAIN|Os] A1aM SUOJIND 'BYI[MOT0D 2an spunodiuod ||V p

- 90907 wz9g1 $AQL1Z 59022 vl XCSUIDUHNED) *(UNDN O] XI

—  5ADLOZ “6A001Z woogi 50022 vof FCCHADQUHNIDN(UND) S0DINI) 1A

wooze "0€0? woggt 5A0812 (P udd) (UHNHINUNDXKOD(* 0100 U] 11A

- $29861 SOrgT go17, LI CIHNHDIINDN0D)(*1IDD o] 1A

—  JSA0QGT 'SABYGT wgogT - Houaa)(OoI( "HOINHDY1OME A

= 2SA0DBI 50861 worg - Y qad0DUHNHD onu 1l

- 810081 wzrgt - JLHCPYa(00) (4D PN *HOINHOINY] Al

wooze AQLOT 509971 - J S ugd (001 *HOD FOYUHNHOIN] 1
(,—Wa)(HNM (,-uR)(02)a (,.u) 5 (NDM (W) 5 (NDn q'0 #PUNOduIO)

SIXATAN0D ANTAUVO LAVANOIIS (IDIWNINAHLNY U0 V.IVA AFUVHANI

TATEVL



L
ol O
rn-c” | o7

H L

M

Scheme t (L = PPh;)

HCIO,

C37

- L 1+
co I o
\ / .¥ Cl-
H. /Ru\ ’7C-CH3 — -
_N-C{ l o
R H
e L -
(419
L
CO\El{u /01
\N-C\/ Nal
R’ H
L

(111)

The ' H NMR spectra of these derivatives all show the Cearp—H at low-
field (7, 0.15 to —1.2) coupling with N—H (7, —1.1 to —6.4) J(H—H) (17—21 Hz).

The formimidoyi group is also readily methyiated by dimethyl suiphate
to form the corresponding complexes containing CHN(CH; )R (Scheme 2);

see Table 1 for IR data.
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The chelating acetate ligand in the cation II (or IV) is opened by reaction
with further CNR producing VI and the monodentate acetate in this cation
is resistant to further direct substitution by CO or CNR but is cleaved by
HCIO; to an unusual perchlorato-cation VII. This perchlorato-cation reacts
readily with CO or CNR producing the dicationic species VIII and IX

{(Scheme 3).
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All of the secondary carbene complexes reported here have v(CN)
(carbene ligand) at approx. 1550 cm™ ! (see Table 1). This high value, together
with the Ccarb—H "H NMR signal at very low-field suggests a particularly
high bond order for the C—N bond within the secondary carbene ligand.
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