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WD 2004/ 035596 PCT/ EP2003/ 011222 RUTHENI UM COVPLEXES
AS ( PRE) CATALYSTS FOR METATHESI S REACTIONS 5
WEAWKERAIID OF THE | NVENTI ON TECHNI CAL Fl ELD PpOT/HR2®3/011222

i nvention relates to ruthenium carbene conpl exes of
formula 1, their synthesis and their practical use as
catal ysts for different types of netathesis reactions.
LR X XRu_ N2 R~ ~R3~n 15 BACKGROUND 1 NFORMATI ON
CEe%t p&agress hasEbeen nade in the |ast fem1years in

synt hesis. Some rut heni RImAC@lI‘Hms conpl exes actl ng as

(pre)catal ysts have 20 been developed, which possess a

high activity in various netathesis reactions as well

as a broad tolerance for a nunber of functional

groups. Thi s cBACKGROAANDORTHEAMENEIONS is a

basis for the usability of such (pre)catalysts in
f@ ﬁé{ heS|s Mor eover, for the practical

app cation, espeC|aIIy in |ndustr|al scale, it is

very desi rabI e 25 that these ruthenium conpl exes are

ThisSihaddtRn related td ANGRIuRAIbESE @fmplENdR off forhli®a £aRE §yr@RSis and

t n be store urified
thei g e CRPORBPT FHET %ﬁtmyé?a afeSls fgaet | ve
gases. Rut heni um conpl exes with the above nenti oned
characteristics are kno ineliterature. 30 See J.
Am Chem Soc. 2000, 1X2,5 68 8179 or Tetrahedron
Lett. 2000, 41, 9973- 9@7'6 er, it has been
di scovered that a better, ity is connected wth a
| ower catalytic activiRty. Eghalirritation was found
for exanple for the (pre)cat st 1of the formula A
(see Angew. Chem e Int. Ed. 2002 114, 832). WO
2004/ 035596 PCT/ EP2003/ 011222
BACKGROUND INFORMATION

Great progress has been made in the last few years in the application of olefins metathesis
in organic synthesis. Some ruthenium carbene complexes acting as (pre)catalysts have
been developed, which possess a high activity in various metathesis reactions as well as a
broad tolerance for a number of functional groups. This combination of characteristics is a
basis for the usability of such (pre)catalysts in organic synthesis.

f
Moreover, for the practical application, especially in industrial scale, it is very desirable
that these ruthenium complexes are stable for a longer period of time in the conditions of
thermal load and that they can be stored, purified and applied without the atmosphere of
protective gases.

Ruthenium complexes with the above mentioned characteristics are known in literature.
See J. Am. Chem. Soc. 2000, 122, 8168-8179 or Tetrahedron Lett. 2000, 41, 9973-9976.
However, it has been discovered that a better stability is connected with a lower catalytic
activity. Such a limitation was found for example for the (pre)catalyst of the formula A
(see Angew. Chemie Int. Ed. 2002, 114, 832).
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2 r Mes-NON Mes Mes-NON-Mes  Cu,,, /Mes-N, N Ms
ClRu- C'1,, Ru_ R-b Pro Pro CS ABC Next,
wopo@Ejssval ysts of the formula B and C were deBCTiEpe@®3/011222
whi ch denonstrate a higher catalytic activity in
conmparison with the (pre)capalyst of the formula A
The catalysts A, B and C contain an iso-propoxy group
chel ating the netal ato The reason for a higher 5
activity of the systgue B fogh.C is a steric hindrance
. caused by the presence oP/a p enyl or a e t iN-Wiegd)
napht hyi oup in orth@lh,plgpltl on to the iso- pr]{poxy
glNB%Jb\'\(/Nng’@@v Chenmie ¢mf, Bl 2002, 114, 882.834;
Anggy. i Chenie Int. Ed. 26 @ 2509- 2511P1" kt

bee r&,fr d surprisingl y'Pt ni um conpl éx0
(pr es cgt ts of general
aronaglc ro group, de

al

a 1, 10 containi
te much hi gher

cat tic activity in conpaeson to known higR
act i veAr ut heni um conpl exes .and that these conpl exes
are at “the sane tine therrmmhl and air stable. BRI EF

SUMVARY OF THE | NVENTI ON The present invention rel ates
N extt rQ)‘aé{tﬁiystrs 3 h%"FoHth%Wc?@ %r@fiesfcﬁﬁéw kdhich ddohtistrate a hi gher

si's, the synthesis of nt ermedi at es. and t
cata iy SR oh P S cE e G r e b ThaTHalyel A, B
and chﬁﬁtainadnws&-?ropbky B?oupXthElatm g theMedlal a’t@ﬁﬁhﬁeéﬁﬂfbr dhigher

activity gﬁg:ssyls?(ems B andné isa gtenc hgl%ra%be c):(au‘félendj by re:eprgs%nce ofc a phenyl or
a (substltuted) naphthyl group in ortho-position to the iso-propoxy group (Angew. Chemie
Int. Ed. 2002, 114, 832-834; Angew. Chemie Int. Ed. 2002, 114, 2509-2511).

It has been found surprisingly that ruthenium complex (pre)catalysts of general formula 1,
containing an aromatic nitro group, demonstrate much higher catalytic activity in
comparison to known highly active ruthenium complexes and that these complexes are at

the same time thermal and air stable.

BRIEF SUMMARY OF THE INVENTION

The present invention relates to novel ruthenium complexes of formula 1, their synthesis,
the synthesis of all intermediates and the use of complexes of formula 1 as catalysts or as

precatalysts,

Wi

X'

. Ru=

X': NO,

1/O

R

G

wherein

L'is aneutral ligand;

X and X' are anionic ligands;

R'is -Cjs-alkyl or -Cs.e-cycloalkyl;

R%is H, -Cyap-alkyl, -Ca.a0-alkenyl, -Cyp0-alkinyl or aryl;
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Rl is -Cl_5-al kyl or -C5_6-cycloalkyl; 25 R2 is H,
-Cl_20-al kyl, -C2_20-al kenyl, -C2.20-alkinyl or aryl;
WOIR089635596 PCT/ EP2003/ 011222 3 R3 is - C1r6T/alPkopb/p11222
-Cl_6-al koxy or aryl, wherein aryl may be substituted
with -Cl_6-al kyl or -Cl_6-8l koxy; nis 0;1,20r3. 5 The
conpounds of fornmula 1 of the present inventi on may be
used to_ catal yse ol efi n nmet at hesi s reacti
R’ ig ncam-jal.k Cgtﬁraﬂﬁw 9Tidyly BHeTeR. aryl Mgy B@@mswtqsﬂewﬁl@ Hessakyl or
polgmamu{s;@tl on (ROW), ring closing netathesis (RCVM,

Lygehé sation of unsaturated polyners, synthesis
nlSof te1e%¥%relic pol ynmers, ene-ine netathesis and ol efin

synthesis. 10 Anot her enbodi ment of the present

ThogBYEH R0t IR EEof e BRKE S belistd et Fl et
metath@siqcﬁe@cﬁ@ﬂ&incmqﬁrtﬁ, baiorgsilievited ta, ring qreRing mRgtathpsts pplgmergtion

(RON[P) B89 clodin %Qt%ﬁ%gﬁ!go@ adefﬁ m@%’fsa@i@ﬂ of'ur'ﬂaﬁlr%fl 'pB%e@sS

syntEgs.ast PLiFlephsiing %?nwwngt@&)eﬂs a@%d@@a F%@Eﬁ’?ﬂ% an

al kyl ene group i n which one or both hydrogen atons of

AnclRE s bRgIeqr % BB Tt Po B R Py R B rene
deriRitireRaf ﬂQZmHaR whiRhRee HtermediRtesiay the prepagution plicemplexes 1,

aspect of the invention is the preparation of novel
2- al koxy-5-nitrostyrene

R R
H,C
NO,
1/O
R 3
(R )n 2

wherein Rl, R2, R? and n are defined as above and
R*is -Ci.a0-alkyl;

mis O0,1or2;

the partial formula

R R
HeaK

represents an alkylene group in which one or both hydrogen atoms of the methylene group
may be replaced by the group R, Accordingly it covers the following alkylene groups:

H R R* R H R R R
H H Y - R R

A further aspect of the invention is the preparation of novel 2-alkoxy-5-nitrostyrene

derivatives of formula 2, wherein:

- A substituted 2-hydroxy-5-nitrobenzaldehyde 3 is alkylated by a R'Z, wherein R has
the meaning given for formula 1 and Z is a leaving group selected from halogen atoms,
C1.6-alkyl-S(0)-0O-, Cy.¢-fluoroalkyl-S(0)-O-, aryl-S(0O)-O- or aryl-S(0),-O-.



derivatives of fornula 2, wherein: - A substituted

2- hydr oxy-5-ni trobenzal dehyde 3 is al kylated by a R1Z,
wohewn@3ssIRl has the neaning given for formnmul aPCTaRre00Z/011222

is a leaving group selected from hal ogen atons, 30

Cl 6-alkyl-S(O-0, C1_6-flgoroal kyl-S(O-0,

aryl-S(0O -0 or aryl-S(0)2-0-. WO 2004/ 035596

PCT/ EP2003/011222: 4 Rz Rz O O HO Ne? _ R1Z O NO2 e

(R3)n R 3 34 The substitutedO

2- al koxy- 5- ni tTopenzgl dehyde of formuha 44 s then

treated withHar<0|8f i Nat i-eA—+eagenb or frul a ( R4)

H2Cm ' Wwherei iR4 and m has the ne ng given for

formula 2 and WiBha | eaving group suftsable for

ol efination react3ons; to yield formula 2, R2 (RA)mR2

O H2C e0 N2 olefination eO NO2 R1 (R3)n RL (R3)"

042 - ound 2 can n.be reacted with a _

- T CoERSr BioPaPHads Toraganys i fraied with an
dlefinaeion weagemtroff@xudd the forrmula 1 in which L' and L2
are neutral ligands; R5 is(HH,m -Cl1_20-al kyl,

-C2_20-al kenyl, -C2.20-al MIC%\)V or aryl; R6 is aryl,
5 vinyl or allenyl and X and 15 X are anionic |igands.
|l R R4 2X1'" Ru-~L12 ()nn RXx~~RSX11R

wherein R* and m has the meaning given for formula 2 and W is a leaving group

suitable for olefination reactions; to yield formula 2,

R? (R B2
0= H,C
NO, olefination NO,
R /O - R1 /o
(R, (R%),

- Compound 2 can then be reacted with a ruthenium complex of formula 5 to result in
the ruthenium complex of the formula 1 in which L' and L* are neutral li gands; R’ is H,
-Cj.0-alkyl, -Cao-alkenyl, -Cyp0-alkinyl or aryl; RS is aryl, vinyl or allenyl and X and

15 X' are anionic ligands.
1
. R 1
G\ shu= g
m X7 R° X' I
L? - U=
NO, 5 X | NO,
O —
R (ot L0
R 3 1
(R, ®,
2 1

Optionally, the obtained compound of formula 1 can then be reacted with a different
neutral ligand L' to replace the neutral i gand L' that is present in the compound of
20 formula 1 and thereby obtain a different compound of formula 1.

The compounds herein described may have asymmetric centres. Compounds of the present
invention containing an asymmetrically substituted atom may be isolated in optically
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L2 e ~u (r)ONRZ 5 XON®2 R1 (RB)n R(R3)n 21

Optionally, the obtained conpound of fornula 1 can
wohew/bss9seacted with a different neutral |igeaWER008/011222

replace the neutral ligand L' that is present in the

compound of 20 forrmula 1 apd thereby obtain a

di fferent conpound of fornula |I. The conpounds herein

descri bed may have asymmetric centres. Conpounds of
activeloe raseieforms, Ihisenall lmeovwaoniths ant RGW4n peepgreraptieallymaciiye forms,
suchSdQ IBZ%SIOHI 1o RLREABORE of §g Zf@}{tﬁé‘sﬂls‘ fRorARpliAly! a¢ti Ylitarting
[ 035596 PCT/, EP2003/ aisPt ctive or acem C
matorigin A0y EoPECHRE I FOrIRoRrP S 48 SRS Ee%sa?@unds
descABéd lﬁ‘f&f&lhyarﬁpafl] s(h fst@bl@ﬁsome&slﬁﬂ& o@ﬁtelmplz[taﬂsm thé p@Ber®invention. Cis -

a hesi.s tica act
and 55 Epime S doaties e YRPES ob PR TR AL bp AR ek fibeg and
may bafsoddisbademprieseardisomers drascoppaed wmededemishadl chiral,
dlaslgr%r ﬁﬁ:ﬂc ﬁ@&nﬁlfbrr%ﬁ aﬁgﬁg}n%tﬂcsigﬁéﬁ 1_?)?1%3 SPQEt?JUi?ﬁrQEFeQntended
resent I nvent rans geometric
unle$s§bﬁ§pe§1ftqst@m@cl@mwmd@manﬁ@nﬁ%@@ﬁl{ca hipdicetedn are
described and may be isolated as a mi xture of isoners
or as separated isoneric fornms. Al chiral,
di astereoneric, racemc forns and all geonetric
i soneri c for BRIEF DEXIRIPTIONORTETH DRAWEBG  unl ess
the specific stereochem stry or isonmeric formis
specifically indicated. 10 BRI EF DESCRI PTI ON OF THE
FiguBRMAIaNGaph gemparingithe eycliraijsm spoepel 2-aldylthe-mypiylatlabilisthyl
maloaﬁfee\ghéhf ustig?d hflenfimd &arAE L SHlng tb WheShrB¥nt mWEillt%aJe?sus using

en usi ng a rut heni um Cat al yst "according to th
akn@%@éh@mm\f:@m%n versus using is a known rut hem um
catal yst. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20
Ternms not specifically defined herein should be given
t he neani ngs that would be given to them by one of
skill in t DETALEDDESGRIPIION OF Tl ENYEWIEONNd t he
context. As used in the specification, however,

unl ess specified to the contrary, the foI | om ng
Terrpwwes speralicabiyalefinerl hasein shewd basiyenree memings Ay Would bo & given to

therrPQ%Mx?é"&ﬂ SPinthe a@‘i’rhﬁ’g}ﬁ @f H@ dlﬁoduf’e ifdehg eOMOS, As used in the
radi cal i

spocitipatigh HOIGRE. PRloy PERE oIBE ot iy ae Kt onin s v ghe
meaﬁmg nﬁﬁeawﬂl ad thE€lolbwahkydnvasons aanadilekad togr oup or
radl ca

In the groups, radicals, or moieties defined below, the number of carbon atoms is often
specified preceding the group, for example, -C1-6 alkyl means an alkyl group or radical
having 1 to 6 carbon atoms. Unless otherwise specified below, conventional definitions of
terms control and conventional stable atom valences are presumed and achieved in all

formulas and groups.

The term "substituted" as used herein, means that any one or more hydrogens on the
designated atom is replaced with a selection from the indicated group, provided that the
designated atom's normal valence is not exceeded, and that the substitution results in a
stable compound.
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having 1 to 6 carbon atonms. Unl ess otherw se specified
bel ow, conventional definitions of terns control and
woamumasideonal stabl e atom val ences are presumedCame2003/011222

achieved in all fornulas and groups. 30 The term
"substituted" as used hereig, neans that any one or
nore hydrogens on the designated atomis repl aced
with a selection fromthe indicated group, provided

The tehrat'atyHeas uded heppia eitheaplone or inororehinajnarighbarnoshes gybstituent,

ieltibl SBmEGS Hultaitdclic systems.
meaf§ E@Fﬂﬁg%%%%ﬁ%?&%‘%&y 3;6 o o ST systemm

For examite, ey iclugey ppheryl gga g2 TS S&5%Rer al one or in
conbi nation with another substituent, neans either an

The %ﬂrpn?glog Ao %F&f ROGH Ghdafis §K§ngﬂ bes’ﬁ'ﬁﬁ.l@ﬁf%%le@ted from fluoro,

ocyc I C systens. exa aryl includes’

~ chlom, ptearydr iodo.a napht hyl ring system 5 The term

“hal ogen" as used herein neans a hal ogen substituent

The t?e%%i’cégz% &{llp@ | as]c 1[;;‘%8 bgrgaq % hhecr) Lfone %r ?rﬂpor%lpbt%owltﬂ_gr%tﬁé?r m

I‘ el n,
substituett, nethoacyelit, istraigbt mdzranobgcbslnam akkyt subsiitzpris sentaining from

one ts(') t(v%htglh:ta.rb%[h a@&ﬁp Gl?lg(!erﬁﬂa' L&, ?Alkyll” o ket 1at11&5@'”£ssused herem have

twenty car Bon “at.ons
the slamp m@a'nm(g]gs 5h@41b@)yp -me@pone_d@gm@sb%q q@pamsalgssl}gg@n%qnéq Rrecisely a

max{1A%E of B9e SARR cH®BAIaRENAThE Rema boy&- aﬂt}ﬂlt-@@@&yﬁ er 18, Quilkyl can

contain S carb at.o re o
e 5p) SSh BN o e - BRI s S
methﬂ%m?yl&irhﬂl-cﬁ)ﬁueth@hﬂ@dal kyl can include i.e. nethyl,

propyl, butyl hexyl 1- net hyl et hyl ,

1- net hyl | 2- t hyl , 1-di . et hyl .
The 1oy sl e Bt Glher lond o6 i GeETaRAon ity Another

subsﬁ't&ﬂ@ nﬁHané ﬁbyéﬁﬂtkltﬂﬁight orbrhdhisd ahgih hkenylsubsiti¢migedntaining from

t ht | "
two %Wéeppt ]i)ﬁl’gatglalﬁ lar ﬁ? ﬁllglﬁ@st 181{1 c;u%:l] cﬁ}qi %P@lceﬁlxpa’ ke %ll(enyl as used
here@tt mhamneamemag ts thaebaisuhensioped termthé cméalms less carbon atoms,

hefelefmbas, J,8es e -0eaaikesyl can
pmmmeﬁ%% above n%ﬁ??%ﬁg Cer m St cont %lns ?ess carboﬁw
incladedres vingbopallédysel y a maxi mum of six carbon atons. The
terns Cl 20- al kenyl or -d -6- alkenyl can include
allen

Theilggrgﬂ ﬁ:éiioe?lhynyé i_l&hléSPX EF@}E{; gié}%e? aLnong Sk gor ;&8 lﬁhgﬁlm\!\uﬁh Sother

substifi@nfl@heans acyclic, straight or branched chain alkynyl substituents containing from
two to twenty carbon atoms and at least one triple bond. The term "-Cy.¢-alkynyl" as used
herein has the same meaning then the above mentioned term but contains less carbon

© atoms, precisely a maximum of six carbon atoms.

The term "-Cs.s-cycloalkyl" as used herein, either alone or in combination with another
substituent, means a cycloalkyl substituent containing five or six carbon atoms and

includes i.e. cyclopentyl or cyclohexyl.

The terfn "_Cy¢-alkoxy" as used herein, either alone or in combination with another
substituent, means the substituent -C;-¢-alkyl-O- wherein alkyl is as defined above
containing up to six carbon atoms. Alkoxy includes methoxy, ethoxy, propoxy, 1-methyl-
ethoxy, butoxy br 1, 1-dimethylethoxy.
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substituent, neans acyclic, straight or branched chain
al kynyl substituents containing from 25 two to twenty
woanhagasamasons and at | east one triple bond. Thecrarm03/011222

"-C2-6-al kynyl" as used herein has the sanme neani ng

then the above nentioned teym but contains | ess carbon
atons, precisely a maxi num of six carbon atons. The
term"-C5-6-cycl oal kyl" as used herein, either alone

or in conbination with another 30 substituent, neans

a cycl oal kyl substituent containing five or six carbon

. cycl opentyl or cycl ohexyl.
w%&wﬁgxy as used herein, either alone
in conbination with another substituent, neans the
Preférg&ﬁ{ré Eé&ﬁg&undgaf Bsraluiy]a, @heWde1 B30 32l kY IR R3 asd fatidesskd as
above ont ai ni ng up to six carbon atons. Al koxy

aboYenc| udes met hoxy, et hoxy, propoxy, 1-methyl- ethoxy,
but oxy or 1, 1-dinmethylethegfy. WO 2004/ 035596

PCT/ EP2003/ 011222 7 , ONAL EMBODI MENTS 5
Preferred are conpounds !of romula la, wherein L1, X
X, R, R2, R3 and n ar,@ né@2as above. L1 R2 Ru_

X~1 v0O/ N2 R (R)ﬁ | a re preferred are
conpounds of general formul'a™ orlfa wherein 10 L1 is
P(R11) 3 and R11 are each independantly -Cl_6-al kyl,

- C3 .8-cycl oal k r.ar or [ nd of
More gFfef 55 O0p0ingd op 2ol Bmud okda M"Y ki /oy
LN PRIy RE' Re chiNnReperdaioNGRe-akkyl NCs R y@aalbyl @ardor

L oG R R, B, o ahenyl . wherein the

R® R" R R Yy _{Rm
— — N=
8 7 8 YA —Rnt 7 8
R—N._N—R R=N_N-R R—N_N—R R=N_N-R
6a 6b 6c 6d

wherein

R7 and R® are each independently H, -Ci.50-alkyl, -Ca.20-alkenyl or phenyl, wherein the
phenyl is optionally substituted with up to three groups independently selected
from -Cy.¢-alkyl, -Cy.¢-alkoxy or halogen; particularly

R? and R are each independently H, -Cj.y-alkyl, -Ca.20-alkenyl or phenyl, wherein the
phenyl is optionally substituted with up to three groups independently selected
from -C1.¢-alkyl, -Ci.¢-alkoxy or halogen or

R’ and R'® together with the carbon atoms to which they are attached are combined to form
a carbocyclic 3 to 8 membered ring.

Y and Y are halogen.

Particularly preferred are compounds wherein

R’ and R® are each independently H, -C;.¢-alkyl, -C,.¢-alkenyl or phenyl, wherein the
phenyl is optionally substituted with up to three groups independently selected
from -Cj.¢-alkyl, -Ci.¢-alkoxy or halogen;
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15 phenyl is optionally substituted wwth up to three
groups i ndependently selected from-Cl 6-al kyl,

woCm4B3s9koxy or hal ogen; particularly RO and RIO/ER2@®3/011222

each i ndependently H, -Cl1_20-al kyl, -C2_20-al kenyl or
phenyl, wherein the phenylgis optionally substituted
Wth up to three groups independently selected from
-Cl 6-al kyl, -Cl_6-al koxy or hal ogen or 20 RO and R10
hiemac}wnﬂbpetnkientba}lbdh cetlloyis-Gha-alfenghornttheyylawderein the

ﬁé}j@ﬁﬁ\qgo@[&aﬁ9 g?dsﬂgﬂ@ Q’gff‘ gﬂbrﬂ) lg%%%{)@;%%ﬂgcj?etﬁfi%ﬁy%eﬁzcted

prfetbreP@edal&lﬂe -Cenpberiter WleacBion R7 and R8 are each

R’ aricﬂg@ P&g&ﬁﬁ%hm tl’fé carlgn_ﬁoﬂﬂs Ky Wwhich @eybar@ bRyl arcopit@ivd to form

wherein the enﬁ‘@lsotlonally substituted with up
t 0 ¢apasyCl %prFéHF’ & tly selected from

-Cl_6-al kyI -Cl . 6-al koxy or hal ogen; WD 2004/ 035596

PCT/ EP2003/ 011222 8 R9 and R10 are each i ndependenty

H, -Cl_6-al kyl, -C2_6-al kenyl or phenﬁ wherein the
Mostpdrefeytd s comppombl dfygesebkformutaddondia; whemsin o t hr ee

. elected from-Cl_6-al kyl,
IQ&&'E@{H%@}%FJ&? ﬁg%in or R9 and RI10 to g} rwith

o RtieHe £ ibolsh o Ayl (B PM%C@WIBhé?S @F‘éﬂ%{ﬂtﬂg &y éen atom;
ah@mpt ned to form 5 a carbocycl ic 5to 7 nenbered

r|n referr conpou ds of general formula
. Iaéeﬁ%lﬁg‘?“epﬁmcu lyc Ognggadl grOprI group; and | or
. Li@sP(B?clblsexfyﬂ)s,-dﬁl 6-al kyl or aryl, in particular R2 has
tthe_ neani r t and / or X and X
¢ IarlseaﬁmlugOp%m(“)ﬂﬁJl a?$§§f g‘?%nagh %ﬂrllorne and / or is
o Ray®’ @reezcme}fsﬂbe@mnﬂ 6@raet@ylbwem O%Hnéﬁameﬁlyﬂészem
gg/g and / or 1s R7 and R8 are 2-nethyl benzene,
d|nethylbenzene or 2, 4, 6-trinethyl benzene; and
* Wis@r nisO. 20 Additional embodinments are compounds of
formula 1 or |a wherein: Rl is iso-propyl;

Additional embodiments are compounds of formula 1 or 1a wherein:
e R'is iso-propyl;

e R%isH;

e nis0;

e X and X’ are each chlorine; and

e L'isaligand of formula 6a:

wherein R7 and R® are each 2,4,6-trimethylphenyl; and
e R°andR' are each H.

Preferred are compounds of formula 2a, wherein Rl, RZ, R3, R4, m and n are defined as

above.
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R2 is H nis 0; Xand X are each chlorine; and
25 L' is aligand of fornmula 6a: RO RLO H R NON Re
woaoombevei n R7 and R8 are each 2, 4, 6-tri net hypoinargio3/011222
and RO and R10 are each H 30 Preferred are
conmpounds of fornula 2a, whegrein Rl, R2, R3, R4, mand
n are defined as above. WO 2004/ 035596
PCT/ EP2003/ 011222 9 (RAP}‘ 22 1TONOz i R (R3)" 2a
More preferred are corrp&)m1 of general fornmula 2 or
2a, wherein Rl is a isoO gpyl group; and / or s R2
is H -Cl_6-alkyl or aryd-
meani ng of a hydrogen gat om

a,ticular R2 has the
~and/or R4 is
-Cl_6-al kyl, in particular #thyl o,gr ethyl; and / or
nisOand/or mis 0. 10 Additional enbodinents are
conpounds of fornula 2 or 2a wherein: Rl is
Moiegwefprroghgie ,compBunds afi;general forBula@nat 2a, wherein

e R'isaiso-propyl group; and / or

e R%isH, -Cy¢-alkyl or aryl, in particular R* has the meaning of a hydrogen atom;
and/ or ~ '

e R*is-Cy¢-alkyl, in particular methyl or ethyl; and / or

e nisOand/or

e misO.

Additional embodiments are compounds of formula 2 or 2a wherein:
e R'is iso-propyl;

e R%isH;

e mis0;and

e nis0.

Furthermore preferred is a process for manufacturing complexes of formula 1 or 1a,
wherein a compound of general formula 2 or 2a, is reacted with a ruthenium complex of

formula 5
1

RS
o
, R

5

'
1y
XV

——30—T"

wherein

L! and L? are neutral ligands

R’is H, -C.g0-alkyl, -Ca.p0-alkenyl, -Cs.p0-alkinyl or aryl; and
R%is aryl, vinyl or allényl; and

X and X' are anionic ligands;

optionally in the presence of a different neutral ligand L.

More preferred is the above mentioned synthesis of a ruthenium complex of formula 1,
when the process is carried out:
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15 nis 0. Furthernore preferred- is a process for
manuf acturing conpl exes of fornmula 1 or la, wherein a
woanpoastde of general forrmula 2 or 2a, is react edTmPRd3@a11222

ruthenium conplex of 20 formula 5L~s R X161L5
wherein L1 and L2 are neuti@l ligands Rs is H,
- Cl_20-al kyl, -C2_20-al kenyl, -C2.20-alkinyl or aryl;
and 25 R6 is aryl, vinyl or allenyl; and X and X are

o imahe preisendeiofaredpper opit.iiw paiticylar FuECkaN@f 85ence of a

o in | L1165 GBted'se 4h éﬁ‘)lmaltlb Q@l%nt'—gart@&laﬂ? §ﬁecﬁécﬁfr@1hrr@éihy1§nd $foride,

ove®nenti oned synt hesi s heni u conmp
Clﬂ@l’OerHHa benzengHalieht &yl 6@B§%ty Q@ Q?é?lﬂué?f TrEQ %{ ot
. at%p@ﬂ'( Q2R 8 GroRT {EHIOO 3nChittzatdar al @ tem]_ﬁbrithle fmﬁ@mﬁom more

op sal t a and / or in a
Pﬁé‘F M%@Pwt%ffgiﬂo@a‘f’%@ éb%ﬁgnqr particul arly
o imgligetpedod from met2p ensridhilarl wédh, nedrk pritelarn to 4h.
benzene, tol uene, xylene, nesitylen or mxtures
thereof; and / or at a tenperature fromO to 100C, in
particul ar at a tenperature from10 to 80C, nore 5

Most&ﬁéftei‘r@&' Ghe @R Iﬁ&ﬁ@ﬁéﬁ}%’f&sfs lo® Wr@@eﬁlﬁmﬁﬁ&pl@n /hbredi the

peri od 11 o 24h t r
feaCtmrlécﬁﬁP@ pRiingRe IestSEJT’ B’ﬂé‘?%&?%&h‘r‘ b a?téi&‘i gﬂ with
a sol{iRdk fopRiInESHEeref totl ugmlemmmt hﬁpﬂe@hpspkﬁtfﬁs@f formula

1t.he fO.r ac IS carr : Yy
PR ey b PRt bLBtuf by bibsage KERAC Tk Adla
or2aconpl ex of formula 5, wherein both ligands L1 and L2

are phosphines of formula P(R11)3, wherein Rll has

the neani ng as_above and thereafter addi and of
One progertAcivamiation ok SheEHeniSPEN DYNCER o TP RGOt 1 the

gene?z@x%ﬁ &f RNJaABes yerahRsmsladda, 8bJ 6d dresd inrsito drom ehe stable salts of

f the ligands of general fornula 6a,
the f@@“@f’c’?%% zc?f&"gu tu fromthe stable salts of

N R'° R R' Y Y —<
= N
7 t o8
RN N=R’ R™N_N=R’ R—N_N—R AN
7a 7b Tc 7d

wherein the anion is selected from formiate, acetate, triflouro-acetate or another acid
group, a halogeﬁ or [BF4]". Therefore, the salt is preferably in form of a suspension in
solvents such as aliphatic or aromatic hydrocarbons, preferably hexane, reacted with a
strong base, selected from alkali metal hydrides, alkaline earth metal hydrides or
alcoholates, particularly potassium ferz-pentanolate, potassium tert-amylate or potassium
tert-butanolate. Thereafter reaction is continued by adding a solid complex of formula §,
wherein both ligands L! and L are phosphines of formula P(R"); and thereafter adding a
ligand of formula 2 or 2a, to yield a compound of general formula 1or la.

Moreover preferred is a process for manufacturing intermediates, which comprises the
steps of a) alkylating a compound of general formula 3, with a reagent of formula R'Z (9)
to form a intermediate of formula 4, and b) reacting 4 with an olefination reagent of

formula 10 to yield a compound of the general formula 2,
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the formulae 7a, 7b, 7c or 7d, RO RL RO RL Y Y, RL N

~+ aRNNRe 7 +s R-NeNRBRNONRRNONR 7a 7b 7c
w@d00420530herei n the anion is sel ected from f or RCAER2003/011222

acetate, triflouro-acetate or another acid group, a

hal ogen or [BF4]". Thereforyg, the salt is preferably

in formof a suspension in solvents such as aliphatic

or aromatic hydrocarbons, preferably hexane, reacted

with a strong base, selected fromal kali netal

hydri desg® al kal i ne eaéh netal hydrides or (R), R

al co tes, parti rly potassiumtert- penfafol at e,
pot aﬁsi P - any|_at Opot assi um 25 NO,
t ent "%y | at e. T/err ter react 'S conpp by

addi ng arspl i d c@n‘pl eXRYf forrruhac w wherBin bg ;1
I i gands i_ and L2 are phosphi nes of fornula P(R11)3

and ther3after addingda |igand ofl0fornula 2 or22a, to
yield a conpound of general fornula 1 or la. 30

whett Er Aok adbsin At TegnDF Aact % hand TF BeBEpeL i Mhove ana

Wisal kydaatngrgo@p mmblmfmdoleﬁnaymneealtloﬁnrarrdll a3, witha

le ?%‘(énén Crif %\ngwéé‘ r)eaét|h‘?ﬂ'ﬂlér8ali(ﬁlr§§1@odl)é%‘g{llat Bét%rglfyl'

reé@é)ztO-of formula 10 to yield a conpound of the
general fornula 2, WO 2004/ 035596 PCT/ EP2003/011222
11 R R (RAAmR2 O O H2C NO2 NO2 NO2 HO 1/0 (R44
)m1/0 (R3)~ R (R3)n H2CSWR (R3)n 3 4 10 2 wherein
MorB%refé??ed 183 r&¥%ss, Whafeth the abofeomentichedtepd) iskarredasuet 10

1§ lﬂ‘ ?g@tlg SP Fﬁo}%ﬁaggglept\éékp%ﬁéﬁgéﬁn@gog aci%%e acetonitrile,
dilay] agetate, gl@dol@ttar kydthBoh)etl@npl or mixtures thereof, more particular the

%glsfgmhgplekg:r efsé??r edO [ sa;y:or gg:?ssc} V\ﬁ(rer er %l t he
o inBdirhasiese]sReyssmEited Witk a phgseiteasfspatalyst; or
¢ in presence of a catalyst, in particular the catalyst is selected from Cs,CO,, CsF,
quaternary ammonium salts, crown ethers or cryptands, more particular Cs;COs; or
¢ in the presence of an alkali metal carbonate or an alkali hydroxide, in particular
selected from Na,COs, K,CO3, LioCO3, Cs,CO3, NaOH, KOH, LiOH, CsOH; or
e in atime period from 1 to 24h, in particular 8 to24h, more particular 16 to 24h.
e at a temperature from 0 to 150°C, in particular at a temperature from 10 to 100°C,

more particular at a temperature from 20 to 80°C; or

Starting from compound 4, compound 2 is available under Tebbe, Wittig, Wittig-Horner,

Wittig-Horner-Emmons or Peterson conditions, but preferred is a process, wherein the

above mentioned step b) is carried out:

e in a solvent selected from alcohols, glycol ethers or cyclic ethers, preferred is THF; or

e W is aleaving group suitable for olefination reactions according to Tebbe, with
Tebbe’s titanium reagent, or according to Wittig, with Wittig’s phosphonium ylide
reagent, more particular a leaving group selected from PPhj or TiCp,; wherein Ph is
substituted or unsubstituted phenyl and Cp is a substituted or unsubstituted
cyclopentadienyl—anion; which can be found after reaction in its oxidised form.
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10 in an aprotic solvent, in particular selected from

DMF, DVMSO, acetone, acetonitrile, ethyl acetate,
wahkyeoBs®es her, et hanol, ethanol or m xtures tRerTE®203/011222

nore particular the solvent is DMF, or in a biphasic

solvent systemfitted with & phase transfer catal yst;

or in presence of a catalyst, in particular the

catalyst is selected from Cs2CO2, CsF, 15 quaternary

amoni um salts, crown ethers or cryptands, nore

Anothef ﬁ)ﬂeﬁdﬁedfen%a%t oPthe inveRtibh & 1@8@@ €6 1aétatBsiatdsedidns of all

(Pe8 EPBRAE PO AR IR %E:efé' "Rt R e

partik@at; wher€h, th€aEkthesis reaatioa id a 1ieg plesing dr trassrmttatiesi4énction.
in particular 8 to24h, nore particular 16 to 24h. at
a tenperature fromO0O to 150C, in particular at a
tenperature from 10 to 100C, 20 nore particular at a

The ?&Wﬁ E)%hrng;ﬂésr A2 ubRat8VsrioR ren@o@ﬁﬁéﬂ’t‘:goff th@?k‘é&{m%ﬁgon and

4, oun |s aval | abl e under Tehbe, g,
are n@ {q lpeguqqgfs,t@}d as lippifipg &el-%‘i’sﬁ@rmm%n 8r"®et er son

conditions, but preferred is a process, wherein the
above nentioned step b) is carried out: 25 in a

EX}@@%#E t selected from al cohols, glycol ethers or
ethers, preferred is THF;, or Wis a | eaving

gr ogp suitable for ol ef |pnat| on reactions according to
Teb th Tebbe's ti un1rea Nt 0r acco ding to
%L Wit g s ph M a@_&@imf
partl c r a | eavi ng oup I ecf ed from
Ti Cp2; V\iher ein Phis ubst [ ut ed or unsub |tut2<§
0

phenyl Hnd Cpis a substltu ed or unsubstituted
cycl opent adi enyl -ani on, whi ch can be found after

4I: T%j?_%ﬁﬁ@dﬂsd (e)ﬂis%(glzgp%d%\;cﬁ:%d aﬁuﬁydfbué/‘&taﬁﬁﬂfﬁ Q=bbfe (1.1 %, 8 rfnmol) a
er i ment o

catalyfig SRy BT S artgpye rfl%’r%f’%%aé& ﬁ%gﬁg fyngh in

dry BMF (Zﬁ)tﬂle Svas @ddeal neat 2godopropand (0ngymd B8 minefl). Aheadabtigg mixture

was \Rﬁ%‘? ﬁyoH 54 ﬁlfat 90(?1? %%Ile%erﬁﬁfggg?l) ]an8 he]nathe lS(S]lVCIH z{s'eg#o%ted in

i‘on 15
vacwop Se m@teml mouresidotvaga (SBniyaad ﬁ&ﬂfﬂlcéw ‘ﬁtjh GBQ-EQMP €25 ml).

The %ﬁbitnea 'okga&l&t 1L RS Wead I ued SR esinBEM e With Mg@s@g aehporated

I nventiom and “are not to be _unde stood |mt|n
to dyResspFB¥is Rroqust was PEH1GdHsine sliFa- PHAPBERY
(cycRImRmEeZEIOAC 8:2), to give 2-iso-propoxy-5-nitrobenzaldehyde 4.I as low-melting

solid (850 mg, 86% of yield).

IR (KBr): v [cm™'] = 3115, 2991, 2942, 1679, 1609, 1526, 1348, 1284, 1111, 950, 832,
748, 667,

'H-NMR (500 MHz, CDCls): &[ppm]=1.48 (d, 6H, J = 6.1 Hz), 4.85 (q, 1H,T = 6 1 Hz),
7.10 (d, 1H, J = 9.2 Hz), 8.39 (dd, 1H,J = 2.9, 9.2 Hz), 8.69 (d, 1H, ] = 2.9 Hz), 10.41 (s,
1H);

BC-NMR (125 MHz, CDCls): §[ppm] = 21.8, 72.6, 113.6, 124.7, 125.12, 130.4, 141.1,
164.3, 187.8;

MS (ED: m/z 209 (10, [M]+.), 167 (100), 137 (18), 120 (11), 93 (7), 75 (3), 65 (10), 53 (4);
HRMS (El) calculated for [M]+ (CoH;104N): 209.0688; found 209.0686.
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0o- 7:b HO N2 ONoe ONO2 & - 3.14.12.1 is 4.1:
To a stirred suspension of powdered anhydrous
woab@Edgssm carbonate (1.1 g, 8 mmol ), a cat al yPCT/EP2003/011222
amount of caesium carbonate (521 ng, 40 nol % and 3.1
(668 ny, 4 mmol) in dry Dyg (25 m) was added neat
2-1odopropane (0.8 m, 8 mml). The reacting m xture
was stirred for 24 h at roomtenperature (RT), and
LT Torestirtadsusmsnsion of Ras G673 we, 1.5 myeelinAry TR (20 m) was
s 2 sYRE&! of(PEN) hakihe xerx@lctzecinmot |1' 5M
addeﬁ%%@gi%?gzcgﬁé’c;%Vé Slg onbi ned or anlqc | ayers )
and aaebfisa ofAn Y TEF (@ epkcigrs e rees ORIy a S6 alewed to
warrh © 1Kt YW s stiFadder midxteiat 10VBSA fierrthisitink aisdtmgted solution of

e S8 VT T P, By

the résoltingabhitiog evamirated {1B&Cun), C86Rpoddugt whsipurified Hw@ﬁl)mn v

Chroﬁégﬁ%liﬁ ﬁﬁ %ﬂlgg @%P@%lgg%?éléhgﬁgg 9]84@&9 9*2) '\é@c 2]13’3’(51%;9';0@-5-

mtros}mng)z :q aspp}@ﬁy]eﬂow 0418(2@@ mgg PP % pfyid & Hz) 4.85 (g, 1H,
IR (R1nD: P [chr l'jZ=) 30887 2942, 0967, 11827 J60791533HE3 16, 8389 1091,116%,950,

i s e e S oo g = i o8 20 q0 8 v s

= 6.0LE3), 6.401dd.1H, 11:2(55,1121, 2 H3).5R7 (411H,J =80, 1864 IB), A8V (B1H, T =

911—%@1%56@ 'érf;)z 29@%?7 Igzglwip%)(ddlgg 0?% 9 ﬁ%;(d 20 =

2.8 )l COHNMBRI(F25rMEK] 6D %d@ 6382, { Huhd 224, 1245,
128. ?01%0(16%@1 OVB@%S @éﬁﬁ% égfg ;SREQ@%@SWL@?MJ@O(% 135 iis) 118

enS| on _of V\P éorr@%%% (ESI):

(96); wwy 9%@( Q (81 93 Was!

m/z @dl&ﬂ%ﬁ@cﬁfo‘x‘ evENagl it BRO9NNBY 280 0M8 hewamE2 300 6m , 2. 7

5M and a solution of 4.1 in dry THE (2 m).

After thls the reaction mxture was allowed to warm
tor.t. and was stirred for additional 10 h. After

EX@@) Lime a saturated solution of s NHACI (2 nl) and
(100 m) were addeq12 I nsol ubl e terial was

filtered-off and the r 1ting sqjution orated in
vacuum Crude product vg,srﬁyamfl ejh%yhbo’lNﬁYn/ﬁg

chr omat ogr aphy on silicé- fusi ng @yl ohexane /
Et OAc 8:2) t ive 2-iso0- pr(ﬁnoxy 5- o}
o NO, o NO,
/ /

r ' 'y

2.1 1.1

Under an argon atmosphere a carbene complex of formula 5.11, wherein L2 represents a
NHC ligand of formula 6a.II (153 mg, 0.18 mmol),

—-—<: ;i-—N\_/N—% >——
6a.ll

and anhydrous CuCl (18 mg, 0.18 mmol) were placed in a Schlenck tube. Then dry,
deoxygenated CH;Cl, (10 ml) was added followed by a solution of compound 2.I (38 mg,
0.18 mmol) in CHxCl; (4 ml). The resulting suspension was stirred at 30°C for 1 h,
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nitrostyrene 2.1 as pale yellow oil (236 ng, 63% of
yield). IR (film: v [cm 1] = 3088, 2982, 2967, 1627,
w0 a04/033H%83, 1516, 1341, 1271, 1107, 950, 10 7#CT@®ERMM3/011222
1H NVR (500 MHz, CDC 3): 8[ppnl = 1.41 (d, 6H J =6.0
Hz), 4.71 (q, 1H J = 6.0 f4z), 5.40 (dd, 1H, J = 0.5,
11.2 Hz), 5.87 (dd, 111, J = 0.5, 17.7 Hz), 6.91 (d,
IH J = 9.1 Hz), 7.00 (dd, 111, J = 11.2, 17.7 Hz),
there®ftamit faslcontpitraled-inyaguurs, andrpuyified byesilica-gehgglugn= 5’ g
eﬁtla
Chroﬁ%’g&a:bﬁg %Mgh@@ / 4'}4'{@)124 ﬁfter éﬁlc{vﬁlﬂfﬂ son nQL wisﬂun% with
smaliglgoglt oﬁ/é;ry(lgpyntaqergozn oyl ]4 w}{emu; es ﬁg%le(ngf‘gi)mngloi@ mesityl
group 19 obtakdl dsdreen] EBcrobrysfiine sﬂ,\ﬁér(l(OB)mg,%‘%( a59ieldpR E8).30 -
IE’S/ A%}%( ; I\/S(ESI) mz 230 ([ MtNa] +); HRMS
(hexp 1'37t ) cal cul ated for [MeNa]+ ( CL1HL3CBNNa) :
TH-NBIR (06 811, IDuC1A30 [fi7)5 163 0PLED), 8.462dd,diH, R 9.1, 2.5 Hz), 7.80

o I 7,50, EDALE ) 0 DRI e 1
(s, 4B 2Bh@s BB bR 64, 6FbIrm6-4 1) IC WM @l A I\@Z’r@aﬁ@e%{@m]—
280.2 2081C 156 9210 Nfi450r 14 8 188.d, 134.358008).129, 5;LB17rqu1)m 262,

52.0pFhbcd 1454 BRIRBRLR (Phcb=2hiriapy o080, st . 1055
918 CHROUB (ES): i) 636Gl HRMS Ehed/byalalzed 10 ;O

0 1

S Bt ey Tl e RS B e i

(67]263)4436355,@65%TNEP2@GQ¢1MQ§Q35 H5{ReNSR er it was
concentrated in vacuum and purified by silica-gel
colum chromat ography (cycl ohexane / Et OAc 5:2).
After renoval of solvent and washing with small

EX/AMBURE3 of dry n-pentane conplex 1.11, wherein Mes has
the neaning of a nesityl oup, was obt ai ned as
green, m crocrystal | i neClsghj-d (100 ny, % of yield).
Rf = 0.30 5 (hexane / ®FQAc @ 2); g (500 VHz,

8.4

002012) mM= 16. 42 (SPCViH) 1H, J =
9.1, 2 5/ 80, é O,

r : Pr
2.1 1.0

Under an argon atmosphere a carbene complex of formula 5.III (164.6 mg, 0.20 mmol)
was placed in a Schlenck tube. Then dry, deoxygenated CHCl, (15 ml) was added
followed by a solution of compound 2.I (50 mg, 0.24 mmol) in CH,Cl, (5 ml). The
resulting suspension was stirred at 40°C for 1 h, thereafter it was concentrated in vacuum,
and purified by silica-gel column chromatography (cyclohexane [ BtOAc 5:2). After
removal of solvents and washing with small amount of dry n-pentane a complex 1.III was
obtained as brown, microcrystalline solid (95 mg, 70% of yield).

'H-NMR (500 MHz, CDCls): 8 [ppm] = 1.26 — 2.35 (m, 39 H), 5.33 ~ 5.40 (m 1H), 7.18
(d, J = 5 Hz, 1H), 8.54 (d, J = 5 Hz, 1H), 8.60 (s, 1H), 17.38 (d, /= 5.0 Hz, 1H);
13C.NMR (125 MHz, CDCl3): 8 [ppm] = 22.1, 26.2, 27.7 (d, J =24 Hz), 30.1,35.8 (d, / =
10 Hz), 78.2, 113.2, 117.6, 124.2, 143.3, 157.0, 273.2; IR (CH,Cl,, film): v [em™] =2930
(s), 2852 (s), 1604 (m), 1575 (m), 1521 (s), 1476 (m), 1447 (m), 1379 (w), 1342 (s), 1275
(s), 1241 (m), 1205 (w), 1181 (w), 1136 (m), 1095 (s), 1049 (w), 1005 (w), 951 (m), 918
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(d, 1H, J = 2.5 Hz), 7.10(3 4H), 6.94 (d, 1H, J =
9.1 Hz), 5.01 (sept, 1H, J = 6.1 Hz), 4.22 (s, 4H
wa.2404/0829¢ 18H), 1.30 (d, 6H, J = 6.1 Hz); 13C RUREP1®D3/011222

MHz, CD2C12): 8[ppm = 289.1, 208.2, 156. 8, 150. 3,

145. 0, 143.5, 139.6, 139. 3,15129. 8, 124.5, 117.2,

113.3, 78.2, 10 52.0, 21.3, 21.2, 19.4; IR (KBr): v

[cm 1] = 2924, 2850, 1606, 1521, 1480, 1262, 1093,

(s), S514m),7889;(mT 3OES)) 745y, 666 €m) NOGI (1n);; 5 ARV EIRMIS (ED): m/z

@ ? (@Bﬁf 643, Mol Biéda 6355{270 ound
calc@%%&%%%{)%mm é]r@aﬁl sSi's, c%cu | at ed: %
C31H37N3BRu (671.63): C 55.44, H 5.55, N 6. 26;
found: C 55.35; H5.70, N 6.09. 15 EXAMPLE 3 PCYS
iu---\ CIS Ph PCy3 PCy3 CIN, Ru_ S, O/ NO
EXP&’@EE‘* O/ NO / - S-2z Pr'Pr 211,111 Under an
argon at nosphere a carbene conplex of fornmula 5.111
snﬂ 152 7%, 0.958 As siRPe R uRHACSEhH if 2% cREALEAHXK in n-
2 % ﬁg dry?mdmgjg&ysgséng%ed cH2d 2 g)l m) was addeg
hexaﬂél@ﬁ\l\)@d by a sol ution of conpound 2.1 (50 ng, O.24

nmmol) in CHR2A 2 (5 m ). esul ti ng suspensi on was
stirred at 40C for /I % it was concentrated
in vacuum and col umm

chr omat ogr aphy (cycl ohexa 1 2). After

renoval of solvents and mashlng with7d¥al | amount of
dry n- pentane a conplex 1.1l was 25 obtai ned as

wn, . m, cr [ 0% iel

Thergpfomarpuen iy B BRI E B 3Tl B3 i 1M
solutihn of&oﬁ@ne) vins éﬁde(dlanﬂ-ﬂ)w régultidg, pae yellow surthid ,SOlllH))n w8s Strred at
rtf§ 0f3nn15HZ 1H) 8.60 (s, 1H), 17.38 (d, J = 5.0 Hz,

‘EB 3C- NMR (125 MHz, CDC13): b [ppni = 22.1, 26.2,

27.7 (d, J =2 5-30.1, 35.8 (d, J-lOHz) 78. 2,

113. 2, W17.6, 124/2, 143.3, 1%7.\0, 273. IR (CHZ_OI 2,

MePRs Ve 1T = 2930”30 Mes N\ 2B5tey sﬁams Mg, N—Mes

1575 (), 1521 (s), 1476 (m), 447 (m), 1379 (w), 1342

(s), ¥av5

Then solid ruthenium complex of formula 5.IT1, (255 mg, 0.310 mmol) was added and the
resulting suspension was refluxed for 30 min. To the resulting brown-pink suspension a
solution of compound 2.I (83.5 mg, 0.403 mmol) in CH,Cl, (7 ml) and solid CuCl (33.8
mg, 0.341 mmol) were added at r.t..

M\ Y e U — ves—N. }
Mes—N._ N—Mes 0 NO, es N N—Mes
PG Y Mes—N N—Mes W’ :
s Fr Cli,, |
Clis, | 6.lvV 2.1 o ,’Hu
(RU— — Clu,, RU—< - o
> IIDC : o 0 NO,
Ya F’Gy3 [Pr/
5.1 intermediate 1.1

The resulting mixture was heated at 40°C for 1 h. The resulting mixture was concentrated
in vacuum, and purified by silica-gel column chromatography (cyclohexane / EtOAc 5:2).
After removal of solvent and washing with small amount of dry n-pentane complex 1.11
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(s), 1241 (m, 1205 (w), 1181 (w), 1136 (m, 1095 (s),

1049 (w), 1005 (w), 951 (m), 918 WD 2004/ 035596
WOC4EB20603/ 011222 15 (s), 851 (nm), 830 (m, PBYEP2J03/011222

745 (s), 656 (m, 606 (m, 518 (mM; HRVS (El): in/z

cal cul ated for C281 O3N(35) Th2P(102) Ru ( M+):

645. 14794; found 645.14706. 5 EXAMPLE 4 Salt 7.1V (152

.0.388 nmol ) was suspend nder__arqon.in . a . .
wasgBbaiedas &r%emqﬁoqystﬂﬁsegﬁ@u‘f 814?1111}& TRk & Siste). Anplyticalglata are
in agieemesiwieh thosd e sihedprieicusldydedienPBDH2 C( CH3) 20" K+

(0.22 M, 0.372 mmol, 1.7 M solution of toluene) was
added and the resulting, pale yellow turbid solution
was stirred at r.t. for 30 min. /-1+ \*ON+ N N Mes
EXM@?JL Mes - Mes-NN-Mes Mes-NY H 7.1V 6.1V 15 Then
solid rutheniumconplex of formula 5.111, (255 ny,

0.310 nmmol ) was added and tjhe res tl[@g \ﬁg ensi on
was refluxed for 30 ni nrb(fl uthe resurting b&'gﬁm-pi nk

suspensi on a_ solution St %nﬁbund 2.@,,,1233.5 ng, 0.403

mol) in CG2¢2 (7 M) and s$id CuCHE3“8 ., 0.341
nmol ) vvereo a@zr.t_._.__zﬁ'_"lb,_,l\/!es-N&- NO
Mes- NONmbEs ORC2 PC Y3 ,Pr Cl',,, | & 6.M/Ph 2.1

a'1l,. R Rumffo C | Ph Clo, ; Ph Qu N,

Preparation of complex 1.V analog to Example 2 results a green, microcrystalline solid
(40% of yield).

IR (KBr): v [cm™] =2924 (s), 2853 (s), 1608 (m), 1523 (m), 1483 (s), 1343 (s), 1267, 1010
(w), 905 (s), 826 (m), 745 (m). MS(EIL): m/z 643 (3), 322 (4), 304 (100), 289 (11), 246 (5),
181 (12), 159 (12), 158 (12), 105 (8), 77 (15), 43 (58). MS (LSIMS) m/z 644 (M+H+).

Usage of a compound of general formula 1 as a catalyst for metathesis reaction,
respectively the syntheses of compounds containing a double bond C=C and / or other
functional groups occurs with surprisingly high success. Therefore the below described
new (pre)catalysts of formula 1 appear to be better than other comparable known highly
active ruthenium catalysts; especially if one concern their activity. '

As a consequence thereof lower amounts of the catalyst, lower reaction temperatures and
lower reaction times are necessary, for better yield in comparison with the established
complexes usually used. The following examples 6- 10 are showing this superiority of
catalysts of formula 1.

EXAMPLE 6

Ring closing metathesis reactions catalyzed by compounds of the formula ‘1.II (see
Example 2)
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PCy3 PCy3 - ~ Pr 5.111 internediate 1.11 The
resulting mxture was heated at 40C for 1 h. The
woesuloBsIeg m xture was concentrated in vacuunPCama2003/011222
purified by silica-gel colum chromatography
(cycl ohexane / EtOAc 5:2). 1725 After renoval of
sol vent and washing with small anount of dry n-pentane
-conplex 1.11 WD 2904/ 035596 PCT/ EP2003/011222 16 was
obt ai ned as gr¢en? m crogpywseal | i ne sol Rd (149 ng, 72%
of yield). lLytical Wim nt with
t hose obt ai nedmi ou 592( ee Exanpl ). 5 EXAMPLE 5
LZ /-\ dn,, RugyMes-NN-Mes C' PCy RA @b u O NOz -
5,11 _ " M ONOMe/ 30/ _z 2.1 1.V Preparation
of conplex 1.V analog to Exanple 2 results a green,
To a BHIGHOCHYGiERS $1 (B0304,I0075 1HAdYinfCHHCE @GP mll 6 solRti¢Ket Jatalyst

1 A P S0 o 2

addit{orial hove( @k solventwB48moByd urglepvicaym @d4ng regidye wagpurified using

silica(?%éll) R%ﬂ-@%—% té) %ﬂl\é( Ll)é)lhe)@a'?l% I’/ﬂ (E:l&@)gc El 30 %ilv%)l’,l (A86eBY9% of
e i i e s
14507885 hesé S 1622310i 816, 712, SPEMR\2IOMERCBER):hEpem] 6f2.28 (m,

conpounds nt ai ni d I n = _
45D, B %ﬁhﬁﬁgr% 6@%%%t 2?‘? 89’8%179’5?i *ng-?%‘ i F§§14 o 28 5= 8.2
Hz); {CDR (STNEBEA URYGE:)t Béprnel o e23%94&2d 269e$29.5, 130.1, 136.2,

) ) cat al S, <0 Al e t
142 YIS ER, RIS IV, IseRACES (1 108 QD Bl e, 77
(1), Gat13),8t(300) HRMSAE) y/k ealgwated ot Chklr RS 21{4p30; found
17512876 a consequence thereof |ower amounts of the

catal yst, lower reaction tenperatures and | ower

reaction tinmes are necessary, for better yield in

conmparison with the established conplexes usually
sed_ The foll ow ng exanples 6- 10 are showing this

E afrji7ority of catalysts of fornmula 1.

Cross metathesis reactions catalyzed by compounds of the formula 1.1I (see Example 2)

N - COOMe
1.1 [1 Mol%]
/@f\g\+ 2 fC000Me ———— = /@EC
O,N N 22 £f O,N N

2

s2 s2b (E)-P2 (91%)

To a stirred solution of indole S2 (77.8 mg, 0.36 mol) and methyl acrylate S2b (92.9 mg,
1.1 mmol) in dry CH,Cl, (15 ml) a solution of the catalyst 1.IT (12.1 mg, 5 mol%) in
CH,Cl, (5 ml) was added. The resulted mixture was stirred at r.t. for 2 h. Solvent was
removed in vacuum and the residue purified using silica-gel column chromatography
(cyclohexane / EtOAc 8:2) to give (E)-P2 (186 mg, 99% of yield) as yellow crystalline
solid.

IR (KBr): v [em™] = 3364, 2953, 2904, 1707, 1655, 1504, 1324, 1215, 750 cm-1; 'H-
NMR (500 MHz, CDCls): & [ppm] = 2.42 (s, 3H), 3.61 (dd, 2H, J = 1.7, 6.0 Hz), 3.70 (s,
3H), 5.74 (dt, 1H, J = 1.7, 15.7 Hz), 7.09 (dt, 1H, T = 6.0, 15.7 Hz), 742 (d, 1H, ] = 8.8
Hz), 7.98 (dd, 1H, T = 2.0, 8.8 Hz), 8.24 (d, 1H, J = 2.0 Hz), 8.51 (br. s, 1H), *C-NMR



10

15

20

25

30

25 EXAMPLE 6 Ring closing netathesis reactions
catal yzed by conpounds of the fornula 1.11 (see
wazenpBes9g) WO 2004/ 035596 PCT/ EP2003/ 011222 eCT/EPID3/011222

[1 Ml9% TsN ~ T 11 CH2A 21 1h, 0C S1 P1 (99% To a

solution of diene S1 (210 ng, 0.75 mmol) in CH2CA 2 (35

m) a solution of catalyst 1.1l (5 ng, 1 nol% in

CH2A 2 (2 m).was added at OC. After stirring at 0C
(125 Mz, 28D Gk ddippind Fal 2.0, @417, 5.l ek, LOAS, Whk4ridroy &Yl .4, 133.2,
133 4114810, YAEHUMGANG 67 M@, WRE(IDEI VT2 295 (759, 242 (63), 215

Si |ca-<1;e col unm _chr omat ogﬁ%aphg i}c%((‘l hexang 5EE C
(38).81991 Do 187 (SMAT (L85 16y BIMERD, JI2 (3. 1 42, 115(12), 84
(17);%311%9 WG%%ZZW% @léllcgl-ate)dﬁol( B gclmlhengg-] 24#.(2}53%\13942%0959.
Blerigpia] el 15 KRR OAOAOARE ot Tt pey 1825 it . 6105
H,54BIN, .62 (s, 3H), 3.25 (m 4H), 5.72 (m 2H), 7.25

(d, 2H, J =8.2 Hz), 7.64 (d, 2H, J = 8.2 10 Hz);

13C- NWR (50MHz, CDC13): 8 [ppn] = 21.5, 29.948. 2,

126.9, 129.5, 130.1, 136.2, 142.9; M5 (El): mz 251

( +) 223 (2), 184 (6), 155 (4), 105 (2), 91 (19),
EXA&ZP](%% 77 (1), 65 (13), 42 (100); HRVMB (EI) mz

calculated for [M+ (CL3H1702NS): 251.0980; found
Exard2afo 97 Be c8isaXoMVEliced 6f Be asisstamt $8 (Pesllyd-2r @antthplaByl) diethyl

catal yzed b 0 nds of the fornmula 1.11 (see
mal%%%?r&%&ng}e‘ya\taﬁﬁ&%m@e © 2 ~CoOMe 1.11 [1 MOM | 02N /
H CH2A 2, 2h, 25C 2N NH 20 S2 S2b (E)-P2 (91% To a
stirred solution of indole S2 (77.8 ng, 0.36 nol) and
met hyl acryl 200£192. 9 gy A 1.1 CooEdry CH2d 2
(15 m) a sol ut/oBoek: t BE SakadySt 1 cbded g, 5
mol % in 0o ) O S, The resulted
m xture was stigyed at r.t. for 2 h. $88lvent was

In a Schlenk tube a solution of diene S3 (100 mg, 0.4 mmol) in CH,Cl; (20 ml) was placed
at a temperature 25°C a solution of the catalyst 1.II (2.6 mg, 0.004 mmol, 1 mol. %) in
CH,CI, (1 ml) was added. The resulting mixture was stirred for additional 18 hours at the
same temperature. Conversions were calculated from GC. (Aliquots of the reaction mixture
were immediately quenched by addition of the calculated amount of 1 M solution of ethyl-
vinyl ether and anélysed by GC technique. Results obtained are presented on Figure 1 as
curve 10 (@).

Examination of the cyclisation speed of the substrate 83 (2—ally1—2—(Z-methylallyl) diethyl
malonate) was repeated with catalyst A. Experiment was conducted under identical

conditions as described above, except the amount of catalyst A was raised to 2.5 mol. %.
Results obtained are presented on figure 1 as curve 2 (®).

EXAMPLE 9

Comparison of the efficiency of the catalysts 1.II and C in a cross metathesis reaction.
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25 renoved in vacuum and the residue purified using

silica-gel colum chromatography (cyclohexane / EtQAc
waa:204/08859gi ve (E)-P2 (186 ng, 99% of vyield) asPgeiEPews/011222

crystalline solid. IR (KBr): v [cm1] = 3364, 2953,

2904, 1707, 1655, 1504, 132#& 1215, 750 cm1;1H N1V[R

(500 MHz, CDC13): 8 [ppm] = 2.42 (s, 3H), 3.61 (dd,

2H, J =17, 6.0 Hz), 370(§0rb30 3H), 5.74 (dt, 1H,

J = 100157 L .
7.TBSOTY, 2 tha Cﬁ?VE 7.98 (dd, HB$9%¥%}7%ﬁ2§QQMe

Hz), 8.24 (d, 1H, J = 2.0 Hz), 8.51 (br .
1H) . 13 NVR WO 2004/ $85596 PCT/EP2003/0£T%E&<3185(ﬁ25
MHz, CDC13): 8 [ppnj = 12.0, 26.7, 51.5, 107.2, 108.8,

Confin72) Gdyg:1 ﬁ%’f@é?‘;l >3§t23%911%i§89%§49 S -
242 (BBFatalyssC (2.38Y01%Yo t4 2 min)iweld@i8)., 175 (15), 168
(53), 154 (18), 143 (31), 127 (12), 115 (12), 84

1) - | c d
To %S@f&ﬁiﬁ%ﬂ@f ol)gﬁw y@é@sﬁf ‘Eg i 3 %%qhy}; aqzylaiRetAb,(86 mg, 1
mm@lmﬁi UHLSl, (mhqgwbﬁit@d of @is”d‘dﬂa‘llﬁé NI} (3.£mgh 1 ndol%) th CE,AY (2 ml)

wasoceo T e R P ¥ B st el tor AL Sotvem

was serheved amnder38dyced grd sylire 2nd menesldugd whd gunfiedivsinigysilica-gel column

chr h %)th? AC)YW%%W/ %@% §{ TéHlailoduéﬁjP'éfglg% o%@&%zﬁ mjyture of
(E) md (Bpisomsry in the BERISHK(IB0MmE. 85%Afpigldrassolariereoibs
(100 nmg, 0.4 mmol) in CH2Cl12 (20 n) was placed at a

t eratu 25C a sal.uti.o f t 1,11 6
AcopgiTego S Andeshgneimiy 29 1142505 81 e chighle bie formuta
C givbeeinrnagublbpag mactiourtke pwduc P4rwigda fetd aftli%.i onal 18

hours at the sane tenperature. Conversions were

cal culated from GC. (Aliquots of the reaction m xture

20 were imedi ately quenched by addition of the
EXAapepligt ed amount of 1 M solution of ethyl- vinyl

et her and anal ysed by GC techni que. Results obtained

are presented on Figure 1 as curve 10 (~-).
Confpaaisaneftth@erfieficyt dfehe yathlysat.ilend dp@atle ofoss metashebis tréation.

S3 (2-allyl-2-(2-nmethylallyl) diethyl

COOEt a) or b) EtO0C
_/—< + 2 JTCN > mCN
== COOEt EtOOC —
S5 S5a P5(B):(2=1:2

Condition a) Catalyst 1.1X (5 Mol%), r. t., 30 min) yield 87%.
b) Catalyst A (8 Mol%) r. t., 6 h) yield 79%.

To a stirred solution of diethyl allylmalonate S5 (100 mg, 0.5 mmol) and S5a (53 mg, 1
mmol) in CH,Cl; (5 ml) a solution of catalyst 1.II (16.8 mg, 5 mol%) in CH,Cl, (5 ml)
was added. The resulting solution was stirred at room temperature for 30 min. Solvent was
removed under reduced pressure and the residue was purified using silica-gel column
chromatography with (cyclohexane / EtOAc 8:2). Product PS5 was obtained as a mixture of
(E) and (Z)-isomers in the ratio 1:2 (98 mg, 87% of yield) as colourless oil.



25 mal onate) was repeated wth catal yst A Experinment
was conducted under identical conditions as described
weahoua3ssmscept the anopunt of catal yst A was raP€EaPR®m3/011222
2.5 mol. % Results obtained are presented on figure
1 as curve 2 (). 30 EXAMPLBy9 Conparison of the
efficiency of the catalysts 1.11 and Cin a cross
nmet at hesi s reacti on. WD 2004/ 035596 PCT/ EP2003/ 011222
Accdi8ing o Syt 2001, 438401 Acatal gst BOgiNEs APBB@.0gOUS EaEivm theproduct PS5
- : (2) ='95: 5 Condition a) Catalyst 1.11
Wlth????%gﬁ%ﬁ'r. t., 30 mn) yield 95% b) Catalyst C (2,
5 MI% r. t., 20 mn) yield 92 % 5 To a stirred
solution of olefin S4 (107 ng, 0.5 mmol) and net hyl
acrylate S2b (86 mg, 1 mmol) in CH2C12 (10 m)
solution of the catalyst LIl (3.4 ng, 1 nol% in
CH2C12 (2 mM) was added. The resulting m xture was
then stirred at roomtenperature for 30 mn. Sol vent
was renoved under reduced pressure and the residue was
purified using silica-gel columm 10 chromat ography
(cycl ohexane / EtQAc 8:2). The product P4 was obtai ned
as a mxture of (E) and (Z)-isoners in the ratio 95:5
(130 ng, 95% of yield) as colourless oil. According to
the data in Angew. Chem e 2002, 114, 2509-2511 the
catal yst of the formula C gives in an anal ogous
reaction the product P4 with a yield of 91% 15
EXAMPLE 10 Conparison of the efficacy of the catalyst
1.11 and Ain the cross netathesis reaction. 20 COOEt
a) orb) EtOOC COOEt + 2 ,RCN EtOOC--\-CN S5 Sba P5
(E) : (2) =1:2 Condition a) Catalyst 1.11 (5 MI%,
r. t., 30 mn) yield 87% b) Catalyst A (8 MI% r.
t., 6 h) yield 79% 25



To a stirred solution of diethyl allylmlonate S5 (100
nmg, 0.5 mmmol) and S5a (53 ng, 1 mol) in CH2C12 (5
wai2do43svbut i on of catalyst 1.11 (16.8 ng, 5 nBCYEPR3/011222
CH2C12 (5 mM) was added. The resulting solution was
stirred at roomtenperatureyfor 30 mn. Solvent was
renoved under reduced pressure and the residue was
purified using silica-gel colum 30 chromatography
WHMWEAMhexane / Et OAc 8:2). Product P5 was
obtained as a mxture of (E) and (Z)-isoners in the
rati o 1: %of yield) as colourless oil. WO
e T 1222 20 According to Synlett
2001, 430-431, catal yst, gif’es an anal ogous reacti on
the product P5 with a yierd of 79% WO 2004/ 035596
PCT/ EP2003/ 011222 21 W('r)IAT NELAIM 1. A conpound of
the formula 1, L R2 Xv,y1 R/ X N2 ORL (R3)n1l 5
wherein L1 is a neutral® l'igasy; X / X are anionic

n

ligands; R1L is -C _5-al kyl or -C5£6- cycloalkyl; R2 is
5 H, whedki20- al kyl , -C2_20-al kenyl, -C2_20-al ki nyl or

aryh; 10 is. -Cl 6-al kyl, -Cl_6-al koxy or aryl,
ahdt & n38?‘§F31§1§a‘6%ti onal Iy substituted with
- CK bX'adrd gihiomic lig@ids6- al koxy; nis 0, 1,2o0r3. 1s 2. A
Co'ﬁ"?émgclas‘?&iﬁlecgrnésE—@y&bﬁkﬁ‘ 1 of the formula la, L1
R2 - E 1)
R%is H, -C1.20-alkyl, -Cy.a0-alkenyl, -C,.p0-alkinyl or aryl;
10 R%}is -Cig-alkyl, -Ci.¢-alkoxy or aryl, wherein aryl is optionally substituted with
-Ci.¢-alkyl or -C.¢-alkoxy;
nis 0,1,2o0r3.

15 2. A compound according to claim 1 of the formula 1a,

1
ol
I
. Ru=
X

n 1a

wherein Ll, X, X, RI, R2, R3 and n are defined as in claim 1.

20

3. A compound according to claims 1 or 2, wherein
L'is PR3 , '
R"is -Cy¢-alkyl, -Css-cycloalkyl or aryl,

25 orL'isa ligand of formula 6a, 6b, 6¢ or 6d,;
R . R" R R" % \'A _<R1o
— = Ne=
— —R° £ 8 RN N—FR’ TN, N—R®
R N\/N R R NvN R < R N\/N R
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35

~~ Ru_ N02 (R3)" l1a wherein L1, X X R1, R2, R3 and
n are defined as in claiml1. 20 3. A conpound

weacomrodssag to clains 1 or 2, wherein L1 is P(RITEB200R011222

is -Cl. 6-al kyl, -C3_8-cycloal kyl or aryl; -25 or L1 is

a ligand of fornula 6a, 6b,26c or 6d; RO Rio RO RL Y

Y RL R? NOVRB R-NNR8 R- NNNRe R-N N -R8 6a 6b

.6c 6d WD 2004/ 035596 PCT/ EP2003/011222 22 R7 and R8

are each independently H -Cl_20-al kyl, -C2 20- al kenyl

or PhaRYE 5"&8&5 ﬁid@geﬁdéﬁtlﬁpﬁr@' ola B/gptﬁ ks r%/l or ]i)henyl wherein

substitute ree grou
sel ect edhg phsayLicep owlmubsut@fd mtampdswhrs? gwapwéﬁpenslently

R9 and Rél@ctaaﬁoﬁﬁ@q thmdﬁp@]@%mtdw obthalofen; 20- al kyl ,

optt Ry 2 e PabRCuH s o o gk P, wherein

i ndependienpieyyl is epdotdly subgtituteClvith-vpl th yhree golpSinabpamdyntly

or hal O%gllg Eroﬁ?l (§nda1 t(: 393%(!0}5‘7 r%ﬁ)grxl_lb%? car bon

at ons are c ined to form

a dhrﬂcmdd%/ ctqgethsr wish Sherrsitrsr asemp fqyhich they ashaeftaghedyare combined
hal ogen.io formfh GRBRIERE3 86 § MehtReedhee! ai ms 1-3 wherein

R7 and_ RS are each’i ndependently H, “Cl_6-al kyl ,

- C2Y god M kaRYRIOBEM phenyl , wherein 15 the phenyl is
optional |y substituted vvlth up to three groups

i ndependently selected from-Cl _6-al kyl, -Cl_6-al koxy

or hal ogen; R9 and R10 are each independently H,

. - ClA 6embduyid,aced@ding-takleémy l-3owherbienyl , wherein the

Phegw], gixs 2R ﬂﬁiekéfnc%iﬁ i L] ?%kw t(EE éL%@kéng Bﬁlfeﬁyl wherein

groups i ndependent ected

-Cl a|tk@szlgﬁnahswan@rgaéw sugptuted Wik updq tiee stovgeindependently
Wi t h t hesereadé@ GOnPLC TEalk A, WhiCdikdxyey halogerdt t ached are
¢ Onl% and % are each independently H, -Cy.¢-alkyl, -C,.¢-alkenyl or phenyl, wherein
the phenyl is optionally substituted with up to three groups independently
selected from -Cy.¢-alkyl, -Cy¢-alkoxy or halogen; or
R® and R'® together with the carbon atoms to which they are attached are combined

to form a carbocyclic 5 to 7 membered ring.

A compound according to claims 1-4 wherein
R%is H, -C¢-alkyl or aryl;
X and X' are each halogen.

A compound according to claims 1-5 wherein

L'is PCys or aligand of formula 6a, 6b, 6¢ or 6d;
‘Cyis cyclohexyl;

X and X' are each chlorine.

A compound according to claims 1-6 wherein
L'is ligand of formula 6a, 6b, 6¢ or 6d; and
R’ and R® are 2-methylphenyl, 2, 6-dimethylphenyl or 2, 4, 6-trimethylphenyl.
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to forma carbocyclic 5 to 7 nenbered ring. 5. A
conpound according to clains 1-4 wherein 25 R2 is H,

woCm4B3si9kyl or aryl; X and X' are each hal ogeRCT&P20843/011222

10.

11.

conmpound according to clainms 1-5 wherein 30 L1 is PCy3
or a ligand of fornula 6a, o8b, 6¢c or 6d; Cy is

cycl ohexyl; X and X are each chlorine. 35 7. A
compound according to clainms 1-6 wherein L1 is |ligand
of fornmula 6a, 6b, 6c or 6d; and R7 and R8 are

2- met hyl phenyl , 2, 6-di net hyl phenyl or 2, 4,
6-trinmet hyl phenyl. WO 2004/ 035596 PCT/ EP2003/ 011222
23Agompowsaseerdingde chids Ay WheteNai ns 1-7 wherein n is
0., 9.09A conmpound according to clains 1-8 wherein Rl
is "Pr; RRis H 10 10. A conpound of fornula 2,
(R4),,, R HCN2 /OR (R3)'"1 2 wherein 15 Rl is
-Cl_5-al kyl or -C5_6-cycloalkyl; R2is H,

-Cl_20-al kyl , -C2 205al k - 2. 20-al ki nyl or aryl;
RSAFQHQET%%%QP%%HgiqﬁEE q&?kg?ﬁﬁ%r aryl, wherein aryl

meR' se Pubstituted with -d _6-al kyl or -Cl_6-al koxy;
R*is H.

A compound of formula 2,

wherein

Rlis -Cis-alkyl or -Cs.g-cycloalkyl;

R%is H, -Ciap-alkyl, -Caap-alkenyl, -Cz50-alkinyl or aryl;

R3is -C¢-alkyl, -C;¢-alkoxy or aryl, wherein aryl may be substituted with
-Cr¢-alkyl or -Cj.¢-alkoxy;

R*is -Cpyp-alkyl;

mis 0,1or2;and

nis 0,1,2o0r3.

A compound according to claim 10 of formula 2a,

G
H,C
0 NO,

#/ 5
(R, 2a

wherein Rl, Rz, R3, R4, m and n are defined as in claim 10.



10

15

20

25

30

R4 is -Cl_20-alkyl; 20 mis O, 1 or 2; and nis
0,1,20r3. 11. A corrpound according to claim 10 of

woarmBssIra, 25 (RA)mR2 H2C sO N0O2 Rl (R3) PCRAP2003/011222

12.

13.

14.

15.

16.

17.

wherein Rl, R2, R3, R4, mand n are defined as in
claim 10. 30 WD 2004/ 03559 PCT/ EP2003/011222 24 12.
A conpound according to clainms 10 or 11 wherein R2 is
H -Cl _6-alkyl or aryl; R4 is -Cl _6-alkyl; ms Qorl.
5 A&on;@om@mwrdmmmdmmisdg ordl eiherams 10- 12 wherein R4
i sp t hyl .10 14. A compound
accﬂ}r%dl%{ (?8 aﬂ{ﬁ&ary?o 13 V\herel n Rl is iso-propyl;
R2RT & HCredllyl0. 15 15. A process for manufacturing

~copgpkexggy fccording to any one of the clains 1-9,

wherein a conpound of formula 2 or 2a, according to
clains 10-14, is reacted with a ruthenium conpl ex of
general formula 5 20

A compound according to claims 10-12 wherein
R*is methyl or ethyl;

nis 0.

A compound according to claims 10-13 wherein
R'is iso-propyl;
R*is H;

mis 0.

A process for manufacturing complexes according to any one of the claims 1-9,
wherein a compound of formula 2 or 2a, according to claims 10-14, is reacted with

a ruthenium complex of general formula §

1
RS

[
s,

L2 5

X

wherein

L' and L? are neutral ligands;

R’is H, -Ci.a0-alkyl, -Canp-alkenyl, -Cop0-alkinyl or aryl;
RSis aryl, vinyl or allenyl;

X / X' are anionic ligands.

A process according to claim 15 which is carried out in the presence of a copper

salt.

A process for manufacturing an intermediates of formula 2 or 2a according to any
one of the claims 10-14, which comprises the steps of



L' R X', Ru X~12R L 5 wherein L1 and L2 are
neutral ligands; R5 is H -d _20-alkyl,

woem420s53:b kenyl , - C2.20-al kinyl or aryl; 25 RBCTA&P2003/011222
aryl, vinyl or allenyl; X/ X are anionic |igands. 16.
A process according to claigyg 15 which is carried out
in the presence of a copper 30 salt. 17. A process
for manufacturing an internediates of fornula 2 or 2a
acaepr di alytatingagompoenddf fotreuleBai ms 10- 14, whi ch
conprises the steps of WD 2004/ 035596
PCT/ EP2003/ 011222 25 a) al kyl ati,ng a conpound of
formula 3, R2 0 N0O2 HO (R3), R3"5 with a reagent of
formula R1Z (9) to forma interhedig{e of fornula 4,

R2 0 NO2 OR- (R3)" 4 and iy ati1°ng the
internmedi ate of fornmula 4 with aoI ef i nati on reagent
of 10 formula Fh 5

with a reagent of formula R!Z (9) to form a intermediate of formula 4,

R2
O=
NO,
1/O
R 3
R
(B 4
and
b) reacting the intermediate of formula 4 with an olefination reagent of
formula
(K)m
H,CA-W
2 10
to a compound of the general formula 2,
(R R
H,C
NO,
1/0
.,

wherein R!, R* R®, R4, m and n of formula 2a, 3, 4, 9 and 10 are defined as

in claims 10-14 and

Wis aleaving group suitable for olefination reactions;

Zis halogen, -C,.¢-alkyl-S(O),-, -Cy.¢-fluoroalkyl-S(O),-, aryl-S(O),- or
aryl-S(O)s-.

18. A process for metathesis reactions, comprising contacting two compounds having a
. C=C double bond or one compound having at least two C=C double bonds with a



(RA)ym H2C w 10 to a conpound of the general fornula
2, (AMMYmR2 HCN2 /0RL (R3)~ 15 2 wherein Ri1,
WE&2004R3559R4, m and n of fornula 2a, 3, 4, 9 an8CL@Pa08/011222

defined as in clainms 10-14 and Wis a | eaving group
suitable for ol efination reagtions; 20 Z is hal ogen,
-Cl _6-al kyl-S(O 2-, -d _6-fluoroal kyl-S(0O 2-,
aryl-S(0O 2- or aryl-S (0O3-. 18. A process for
metcatahyst iveheraim el qatedyst comprises iamythewinmagomipiex 2ogording to claims
conpgunds having a 25 C=C doubl e bond or one conpound
having at | east two C=C double bonds with a WO
2004/ 035596 PCT/ EP2003/ 011222 26 catal yst, wherein
the catal yst conprises a ruthenium conpl ex accordi ng
toclaims . 1-9. .s 19. A process for carryi.ng out .

s 19,17 ol PRRCBSPECTBYIRg U e PR PP AR FBHCinhecPn Which process
pr aoagsisesconpctisge s doadkengt¢anygpuad aiithl kertyeniumo oqroplexl according to
Wi t@ah%srlggnheni um conpl ex according to clains 1-9.



