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Inventor HANSPFBEER JEHLINGBR (54) SULPHONATBD ASYMMETRC 1:2 CHROMIUM
COMPLEXES (71)  W       A SAOZ  LTD., of 35   (6i) where R  signifies a
sulpho group one Li :nrasse, 4002 oBoel Sihzerfmd a Swiss       of the iiak
R. and R, signifies a lhaIo- Body Corporate, do hereby declr she iaven-
gen atom or a nitro group in the 4- ton, for which we pray tha a patent may
be     posiqion, and                       35 *    S  granted to us, and
the metbod. by rhicb it is -(i) she compounds ontain a single suipho to be
performed, tobe paoicuad  y descibed     group which is in free acid or oat
form. in and by the gholowing statement:-         The present invention
also provides a pro- The present in   in rlates. to asymmetric  cess for
the producio of compo     of for- . -   . .1:2 c mhcomiu.mmul  I,
characterized by reacting the 1:1  40 10    More partiuy, the          t
invention  chromium complex of a compound of formula. provides. asymmew
1:.zmlncwn II, cpounds of foinnula .1, 3~~~~~~~~~~~~~3 NPL,,-A!-t in which
Ru R2, RI  end R, are as defined tD  above, with a compound of formula III,
45 Cr~~~~~~~~~I a~~~~ FN  -NX                         *      lII- 2
1 Winchd    .                  .:  :. .   in which R5, R,, R. and Rare as
dfined I5  R, signifies a hydrogen or halogen atom or a  above. ni  -.
Te reaction of the compounds of formula signifies a hydrogen or halogen
atosm, a   I wiRh the conmounds, of formula. II may  50 



nitro or sulpho group, .                be carried out in a known manmer,
for eraple Rs signifies a hydrogen   halogen atom, or a  by the method
4escribed in Gennmiue- lo Jpwver.alkyl raditca!-                g      *
1,644,390 or U.S. Neant  No. R,  gfies a- hydrogen or halogen -.anm a
2,806,70. Preferably, the 1:1 chromium com, lower alkyl radical or a suipho
group,  ples of -he compound of formula II is reacted  55 each of Rs, Rc.
and R., indepehdently sig-  with stoichiometic amouts of the. cpound nifies
a hydrogen or halogen atom  or a  of formula III,. The. reaction is
preferably 25   lower alkyl radical,                     carried out in an
aqueous or aqueous-organic R signifies a hydrogen atom or a lower alkyl
medium. Preferably weakly alkaline to strongly radical, and
alkaine conditions are employed, -rpe pre- .60 M signifies a
non-cbromotoric cation,  .    ferably at a constant pH. Preferred reaction
th* dle provisos                  * -temperatures are in the range of from
200 30       (i) dte radicals RB and RB occupy te 4-  to 100C On compleion
of the reaction, ie. anrd 6.positions,                    when ill she 1:1
chromium complex has been    O3~ r n:;be:C          id  of~ roww  I, ajy 5
( o w et  s t y !   r a di c a l  i n   th e    o m p o u n d s P       y
fiil  bgife  Ahlnin   r^b   Xd            k     ~isaitn;
?ai           r 6 2f  : m n u l a  l e a ~ y   b e   s t r   d r a i n   o
r   b r an c h e d   ar I.A~~~~~~~ peeably-i I - - or 2, taitionR tomsrwt
mehyloreing         t6 lo ..   i~l   prd erred.0 1   PTeiferted cat,1ilon,
os       nkeltim                          l acwosep,-ini     moo-
o      rb.i tr[- for tera(ft          nnno mono-, d- di-, t    or  tat
m.<rng. rlkanonamio
o 15   wilh lithiun,6 sod-inn, P~ussiumn, Iaremom and    Uft(C a-       kyu
m re ing  more-            igne            a   I     to   or a         la
Preferred and sodim being the most preferred   in w-. catibl. suHowever,
in .atihn netor  2      . n. the anoviyn beempoye be     weiher mon, din
R~ 4i 4 0   ore   j  va n                                           group
,tr or~                                 1motio, di-:
o       _ i 



Prefemebly R1  gf   c              o rl Inclr  --    ,
: s Rsgiis a suiho. grugn tepa                                     ;i
o   hoin   tn '4io .1  5W'fie af f ,1   and -         ;                Rt.
1' sig    *', R an                       orr   s  eie : r~f~ably in she 3-,
IP :     o                                    r       or .  ..atom    65
Preferably,~~nof eahof4,an   -Indel..         1,sinfes a hydroe  orchlone
om 30    or a methyl ra~~~ce~j    ~   ~    t            siniied   hydoge
or clrine atom o havr39ffesa si l       ote  tahdogn                   a
methlraica,7 gro   in -die'         1' signife  a  hyrgn  tmo  amty 11  ad
11  sigifis ahdogen atmadth                  o   rferdcmoud   ffrIl     n
35   otersgnfiOarton  cipee to.Evn    ue  hoeoffomlar hydrogm.~~~~~~gr
nd48g 0   r a mthy raicl Whrebohaf
65ndR haea  infil c  ovhe tha  hydfgenapre ferably suchsub ati.tuentjr More
~~arind th   ,-, 2,6pe-                         3al and  11 signife5
hydogen   a d   the  ther  sgni-    qie     a-h drg np bothof1, aindfe
Rasgnf hydroge n.r           to                                     avin
Preferably  W1re1,h  f.. signifies a hydrogen  or
c.jQ-ao . chlrie ato   or a mcinethylI rdimwl the peie.
adiasMiso preferably, Rydigifeshyroe 11 preerablysignifes 'h arog   orm
methylh wilt hydrgen beingmore preferaed Preerrd  ompund  o ~ ~
lneao.Mcmonsformula-I nclde    i Wi ~  ~   taf  ~   ~,
Ri',  11,',   RR,  116R-  1   andul   .M ae    sdeie P~~~delrablyl  ofR ~
~         aove    ~3   .      .                     -   1A494O23
3 L.~   signifies a sulpliogroup, and     dicated above for M.
Dependibng.on The reac- R"signifies -a hydrogen or chorine amn    o   odton
mlydi  kepestin2 Even more preferred iomx  ds of formula  of or working up
of the 1:2 hn      con- I include those of formulae kc, Id and Ie  plexes
of formua I, te cation of he sal form of the sulpho group may be the same
as or :. .                                       :: different from the
cation M, preferably con- 033                      ditos aCH   sosen  tthey
are the same. 25 



,.,$%               Th)=N   ^   -e 1:1 crmium complex of the com- pounds of
forua  II, as defined above, may Ri" 0         o      XJ                be
prepared by known metods, for example .M.ii: accordance widh the metd
described in *E).2(  U.S. Patent No. 2,806,760.              30 .  oz   '
~o    hw f  k 5         Te c           of formula III are known .    I
.   pN>7                    'or may be prepaed by known methods.
r.r":'YS2,,:4lThe compounds of fornmula I are indicated for use as dyes for
dyeing or pring natural and synthetc organic substrate, Examples of 35 R'
-sbstrates wich can be dyed or printed with 1           :             .
k~~~~~~~he COMPOUndS of fonnula I indue natural or I   synthetic polyamides
e g. wool, nylon and silk, .-polyurethane and basic modified polyolefins. 0
:..     Swuitsbstrates may be in-leose fibr  yarn or  40 -  12  .   CH3  -
'fabric form. The compounds of foun   I are JI-)J-w .        l       a;-  R
.      also useful for dyein  ynetic polymides in the mass and for dyeing
leiter and metals, .'R26o I                       espey  anodized alumnit
-; - a/  . <na. dyeing and printing methods 45 may be employed. oo   t ~~~Q
R5"IsIbe conpunnds of fonnuas I may be cm- played alone or in combination
with other :9tN'  " N  .  .         asymmetric or symmetric 1:2 metal
complex *        ~~~dyes.                                   5 ..   20
-...dTe compounds of forna  I have marked solubit y in water and show
noable light a.sId   fs, wet fastness (fastness to washing, . L
Id   water, seawater, acid and alkine    tion and miling) and fashness to
ironing, solvents, 55 _   rubing, chlorine, caXonizinig and decalting. r
0            The com ds of formula I build up from a neutral bath on
polyamide fibres in even *  -     .'shades. . v  1  |
IbThe following. Examples further serve to  60 ..    .    o7_ '        . -
illustrate the invention. In the Examples aii 



oCr .. ....                    pa..ts and percentages are by weight and
tem- peratres are in degrees Centigrade. EXAMPLE 1 l! t  The 1:1 chromium
complex produced by  65 known methods from 46.9 parts of the mono- -_t
azo dye produced by couplg  diazotised 4- .it.o-2-amunirophenol-6-auibonic
acid. with 1- pheryl-3methyl-5-pyrazlnes is stirred to- Te  gether with
44.9 parts of ohe monoazo dye pro- 70 _-.J.        tuced by
couplngd-iazodsed 2 - amino - 1- in which
hydroybefe - 4 - sulphonic acid-phenyl- R', RR2", R' and M  are as defined
above, amite wth 1  penyl -3 - methyl - 5 - pyr- 10      and
azdlone and with water to give a volume of each of RI' and R,",
independetly, signi-  5oo pats, and is dissolved at 80 at a pH of .75 fies
a.hydrogen or chlorine ataom.  .   10.0 after. the addition of a 30%
sodium As will be appreciated the mipho group  hydroxide solution. In order
to form the asym- present in the oompounds of formula I may be  metric
1:2-chromium complex, the pH value 15   present in the free acidor sak
form, more pre-  of tbe reacton solution is kept at 10.0 byadd- ferably the
latter.                       ing a 30% sodium hydroxide, solution dop- 80
The cation of the salt form of the sulpho  wise. On completion of the
reaction, the solu- group may, for example, be any of those in-  tion is
cooled and the pH is adjusted to 6.5 bv    ,1494A,23    .    .
4 ohe driopse addition' oF 30%'  hydrocbwic     The resuldng dyestuff
complex which segrcs aad. -The precipitated 1:2 chrmium complex   with the
fonmuia                 '           5 is filtered off, washed and dried.
300 Re ;  s            4        74y.s.<rk                 >         - and
is soluble in water, -and ,dyes nal and: synl- dicae'd which may be
produced in accordance eic poyamtde fibrles in o~range shadess. Dye-  with
the procedure of Example 1. The sig- ,imgs obtaine  have notable wet
ffastness and  nificances of the radicals Rl-to R. and R in 10
th112e85 to hght  te shg materials.of formulae II and III  15 In the
following Table further dyes are in,-  are given in'the Table. 
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'1,494,023 WHAT WE CLAIM IS:_ 1. A 1:2 chroniiun compiex compound. of     R
forrnula 1,                                   it -              1 ,13 0
30~~~ _   RI         CH                 .    . 3           Ccr           -
..3 Pi     N-   N                    _N.
I "5                                      l~~~~~~~~~~~~~a l R           .
.in which R 4                                   I     RI' signifies a
chlorine atom  or a nitro group, R.' signifies a chlorine atom, a nitro or 



supho group,,                           40 Ra' signifies a hydrogen or
chlorine atom or 5  in wthich                                        a
mediyl radical, R1 signifies a hydrogen or halogen atom or   RI signifies a
hydrogen or corine atom or a nitro group,                               a
sulpho group, R2 signifies a hydrogen or halogen atom, a   R,' signifies a
hydrogen or chlorine atom,  45 nitro or sulpho group,
or a methyl radical, 10    R3 signifies a hydrogen or halogen atom, or  R/
signifies a hydrogen or chOlorine atom., a lower all radial,
signifies a hyrogen or clori Rs signifies a hydrogen or halogen atom, a
a metshyl radicalr   a lower alkyl radial or a suilpho group,     Ri a
rogen atom or a meth    50 each of R,, R, and R,, independently, sig-
radical, and  i 15      nifies a hydrogen or halogen atom or a     4 A
compound    in    Claim        3o lower alkyl radial,
4. A corn-pound alording to Caim 3, of R signifies a hydrogen atom or a
lower alkyl radical, and M  signifies a non-chromophoric cation, 20  with
the provisos                              R               03             0
() that the radicals R, and R. occupy the           ... 4- and
6-posi~tions,        .                  N   N s (ii) where R, signifies a
sulpho group one of  2                        . the radicals R, and.R,
signifies a halogen    \iJ                    '4C 25       atom or a nitro
group in the 4-position,           Cr                         m) and (iii)
the compounds contain a single sulpho group which is in free acid or.salk
form. 2. A conpound according to Caim   1, in                        N 30
which any lower alkyl radical contains I to 4     O            C113 carbon
atoms and  any halogen  atom  is         v2a' chlorine, bromine or
fluorine.                                             . *  3. A compound
according to Claim  2, of       I9                                  Ib
formula Ia,    -_    10          .                          1,494,023
10 



mii wbich                                   7. A compound according to
Claim 6, of  25 R,', R.', R.,' R6' and R' are as defined in  formula Ie,
Clm 3, R,"  es a suipho gOUp,3 5!    ." signifies a hydrogen or a chiloine
atom,  m                         0 and -             .  N
-N Rx|o. M is as defined in Claim 1.               .        j       N i 5.
A compound according to Cl  4, of         0       /- formula IC,
.       /.1 0~~0 l  SN~~~~~~~~~~~~~~~~~~~~l in which 702          3*. R:'
is as defined in Claim 4, and M is as defined in aai  1.             30 Ic
S. A compound according to any oneof the L   U
preceding Caims, in which each of M  and -ii -hich
the cation of the sulpho'group when in salt in wtxizih                  .
r&m, independently, is lithium, sodium, pets- R,' and R' are as defined in
Claim 3,  simin,.am nium or.trtm-(C1_2)t~kylnnfr-  35 K." is as defined-in
Cbimt 4, each of R3" and Rand 4sl WJ sigi-    9. A compound according to
Claim 8 in 15      fies a hydrogen or chlorine atomn, aud    . which each
of M and the cation of the sulpho Mis  defined in a            .
group when in salt form, independently, is 6. A compound according to Caim
5m of  sodiu   potassium.                         40 formnula Id, .
10. A compound of formula noen .2I ..4.7
en 1                              Id           N- R z" is  as  defined   in
ClasimI 4, _ Rs" and Rs' are as defined hin(;5,     i which each of M  and
M', indepnently, M is as defined in  n   1;* signifies a non-chromophoric
cati~on. R, is as defined in Clam 4    11                      ,   , *  '
A1,94,023                                         11 



11. A comtind of fonnula                     14. A compound of foimula aM
Ca ,  3      C11~3                                        C  .N3 S 1 tfS
0 10:Ea: 1"33S                                        a ,02
CR3~~~~~~KC N- N~~~~~~~~- in which each of M         M',   ePendtlY,  in
which each of M  and M', independently,  15 signifies a non-bromophonic
cation           signifies a nn-chronophoric cation. 5     12. A compound a
fonnula                    15. A compound of formula o   ~~o0 Cr~ ~ ~ ~~~C
. ~      ~~~~~~~~ .                      cr 0 N      * 3~~~~~~~~~~~~~K in
which each of M  and M', independently,  in which each of M  and M',
independently, $ignifies a non-chromophork cation .sinifies a
non-chronwphoric.cation.                   20 13. A compound of fonnula
2016. A c   of fomiula so W
K ~~~~ Cr~~~~~~~~~~C .                                                . -
8~~~~~~~~~~~~r02 in which each. of M  and  ', ind     ently,  in which each
of M  and M', independently, signifies a non-chromophozic cation
signifies a non-chromophoric cation.    ,494,023            C   L        S
42    .           i,494,X3    .         .           .           .
~~~~~~~~~~~~~12 .17. A compound of formula                 20. A compound
according to any one of Claims 10 to 19, in which M and M' are the same and
signify sodium.                   15 - a Cl3     '
21. A compound according to any one of Claims. 11 to 19, in which M and M'
are the '35                                         ,sae and signify
potassium. 22. A process for the production of a com- pound of formula I,
as defined in.Claim  1, :N 



cr  0   haraterized  by reacting the 1:1 chromium  '- complex of the
compound of formula II, _~        -                _          '
=                  : r2~ ~ ~ ~ ~~~~~ i-                  ..ich each    M
ndMindpendntly in which R, R2,   and R. are as defined in in which eacih o
M  and M!, i endeently,    Claim 1I signifies a rion-ciromophoric cation.
with a compound of formula IIl, 5    18. A compound of formula .
DN        C1  @            bN  '  S < 1 6                 :C M'03         ,
S.-          aTC3:(1 Cr                     it        iI-R RO in which R.,
R, -R,  and R are as defined in claim 1. 'go2          324. A process for
the production of a com-  30 H                                pound of
formula I, as defined in Claim 1, substantially as hereinbefore described
with 06                                   reference to any one of Examples
1 to 57. _-   _j 2     25. A compound of formula I, whenever prepared by a
process according to Claim 23  35 in which each of M  and M!,
independently,  or 24- signifies a non-chromophosic cation.   -     26. A
process for dyeing or printing natural 19. A compound of formula
or synahetic organic substrates, characterized by employing a compound of
formula I, as defined in Claim  1, as dyeing or printing  40 C1
C113           ragent. 0 LLN   W   27. A process according to Claim  26, in
o3s  pu-v .          r                   which the substrate consists of or
comprises FOttc4                              natural or synthetic
polyamnides, polyurethane o     .                             or basic
modified polyolefins, which substrates  45 are in loose fibre, yarn or
fabric form. 28. A process according to Claim 26, in which the substrate is
leather. N                               29. A process for dyeing metals,
charac- terized by by employing a compound of for-  50 702         CH43
mult l, as defined in Claim 1, as dyeing agent. 



N  M                                  30. A process according to Claim 29,
in which the metal is anodized aluminium? 31. A process for dyeing or
printing organic substrates, substantially as hereinbefore des-  55 cribed
with reference to Example A. 32. Dyed or printed substrates, whenever in
which each of M  and M', independently,  obtained by a process according to
any one of signifies a non-chromophoric cacion.       Claims 26 to 31.    *
C   L   M   S   * 13                                       1,494,023
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