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Abstract: Two new diaminophosphine ligands, N, N ’-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline (1) and
N, N ’-bis(diisopropylphosphino)-2-(aminomethyl)aniline (2) were synthesized by the reaction of 2-(aminomethyl)aniline
with two equivalents of Cy2PCl or (iPr)2PCl, respectively. The reactions of 1 and 2 with MCls(cod) (M = Pd,
Pt; cod = 1,5-cyclooctadiene) yield complexes [cis-Pd(L; PNHCsH4 CH2NHPL3)Cl2] (L = Cy 3, iPr 4) and [cis-
Pt(LoPNHC¢H4CH>;NHPL,)Cl;] (L = Cy 5, iPr 6), respectively. The catalytic activity of the palladium complexes
was investigated in the Suzuki-Miyaura cross-coupling reaction in the presence of Cs2 CO3 as a base. The palladium

complexes were also found to be highly active catalysts in the Mizoroki—Heck reaction.

Key words: Diaminophosphine, palladium, platinum, Suzuki reaction, Heck reaction, stilbene

1. Introduction
Organophosphorus ligands have been extensively used in organometallic and inorganic chemistry,! and are
mainly important in homogeneous catalysis.? In particular, diaminophosphines in which the two phosphorus
atoms are connected to a carbon chain and have the same substituents on each phosphorus atom, such as
bis(diphenylphosphino)ethane (dppe) and bis(diphenylphosphino)methane (dppm) have been widely studied. 4
Lately, considerable attention has been devoted to diaminophosphines with a heteroatom or bridge combining
two phosphorus atoms.®~7 Compared to dppe, dppm, and bridged diphosphines, unsymmetrical diphosphines
have attracted less attention.® Unsymmetrical diaminophosphines exemplify a fascinating series of ligands
because the basicity or steric properties of the two phosphorus atoms can be different, which may be used
to get different coordination modes, i.e. bidendate versus monodendate.®

Considering the advantage of aminophosphines, in recent years our research group has reported the
synthesis, 10 characterization and coordination properties, and catalytic activity of this type of ligand.!!1=13
Since we obtained high catalytic activity with these ligands, herein we describe the preparation of novel
diaminophosphine ligands and their transition metal complexes {Pd(IT) and Pt(II)}.14716 As far as we know,
there are not many reports on the use of these complexes, which include diaminophosphines carrying cyclohexyl
or isopropyl moiety on the phosphorus atom, in carbon—carbon coupling reactions. All new compounds were

characterized by multinuclear NMR spectroscopy, IR spectroscopy, and microanalysis. Furthermore, continuing

*Correspondence: aydemir@dicle.edu.tr
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our program involving the design and development of useful catalysts for the carbon—carbon coupling reaction,

the catalytic activity of palladium complexes was assessed in Suzuki and Heck type coupling reactions.

2. Results and discussion
2.1. Synthesis and characterization of the diaminophosphine ligands
Diaminophosphine ligands N, N -bis(dicyclohexylphosphino)-2-(aminomethyl)aniline (1) and N, N ’-bis(diisop-

ropylphosphino)-2-(aminomethyl)aniline (2) were prepared from the starting material 2-aminobenzylamine by

aminolysis (Scheme).!”

_PCy;

PiPr
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Of\ NH i Of\m—lz i N Of\ NH
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e 2 4 e 2
NH 3 2 NH, NH

1 . 2
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Scheme. Synthesis of N, N ’-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline (1) and N,N’-bis(diisopropylphosp-
hino)-2-(aminomethyl)aniline (2) and their complexes. (i) Cy2PCl, CH2Cl2, rt, 24 h for 1 and 2; (ii) (iPr)2PC],
CH; Clg; (iii) [PdClz (cod)], r.t., 5 h or [PtClz (cod)], r.t., 6 h, CH2Cls.

The 3! P-{1H} NMR spectra of 1 and 2 displayed single resonances at § 59.30 and 43.47 ppm and 65.18
and 49.60 ppm, respectively (see electronic supporting information (ESI) Figure 1; on the journal’s website). The
assignment of the ! H chemical shifts was derived from 2D HH-COSY spectra and the appropriate assignment
of the ¥ C chemical shifts from DEPT and 2D HMQC spectra. Furthermore, IR spectra and C, H, and N
elemental analyses are in accord with the proposed structures (see experimental section for details).

The coordination properties of the ligands N, N ’-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline (1)
and N, N ’-bis(diisopropylphosphino)-2-(aminomethyl)aniline (2) were studied by forming their palladium and
platinum complexes. Reaction of 1 or 2 with [Pd(cod)Cls] (cod = 1,5-cyclooctadiene) formed Pd(II) complexes
3 and 4 in good yields (88% and 89%, respectively). Both of the isolated dichloropalladium(IT) complexes 3 and
4 were found to have cis-configuration, characteristic of phosphines having mutually cis-arrangement (Figure
1, in ESI).*®19 In the 3'P-{!H} NMR spectra, each of 3 and 4 had two signals at 64.85 and 62.53 ppm and
70.74 and 68.80 ppm, respectively, which are within the expected range of other similar complexes.2°~22 The
13C-{*H} NMR spectrum contained well-resolved signals for the phenyls carbons.??® Furthermore, IR spectra
and C, H, and N elemental analyses, and 'H NMR and '*C NMR spectral data of the complexes 3 and 4
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are in agreement with the anticipated structures and the compositions of the two complexes were supported by
microanalysis.

Reaction of [Pt(cod)Clz] (cod = 1,5-cyclooctadiene) with one equivalent of 1 or 2 in thf solution yields the
respective { N, N ’-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline} dichloroplatinum(II) (5) and { N,N’-
bis(diisopropylphosphino)-2-(aminomethyl)aniline} dichloroplatinum(II) (6), respectively, by replacement of cod
with 1 or 2. 3 P-{1H} -NMR spectra of complexes 5 and 6 contained two singlets for each at § 66.04 and
55.63 ppm and 72.82 and 61.71 ppm, respectively.?4=26 The large 'J (1?5 Pt-3!P) coupling constants of 4093
and 3905 Hz for 5 and 4092 and 3907 Hz for 6 are indicative of a cis arrangement of aminophosphine around
the platinum(IT) centers.?”~29 Typical spectra of these two platinum complexes are illustrated in the ESI,
Figure 2 (Spectra 1.2.). Their 'H NMR and '3C NMR spectra are consistent with the literature values. 3032
The complexes were able to be isolated as solid materials and characterized by IR as well as microanalysis.
Furthermore, we extensively tried to obtain crystals suitable for X-ray analysis, but unfortunately were not

successful.

2.2. Suzuki—-Miyaura and Mizoroki—-Heck coupling reactions

In a pilot study to examine the catalytic activity of palladium complexes, we initially tested the Suzuki cross-
coupling reaction between aryl bromides with boronic acid.?3~3% The reaction parameters for the Suzuki cross-
coupling reaction were optimized through a series of experiments. The effects of several parameters such as
temperature, base, solvent, and ambient atmosphere were systematically studied by using the coupling of p-
bromoacetophenone and phenylboronic acid as a probe reaction. As can be seen in Table 1, the best catalytic
activities were only obtained when the Suzuki reaction was performed at 100 °C in dioxane with Cs3COs3.
On the other hand, one can easily observe in Table 1 that the efficiency of complexes is not the same for each
complex. For instance, the Suzuki reaction with catalyst 3 always afforded higher catalytic activity than that
with catalyst 4. It can also be seen in Table 1 that a typical reaction of p-bromoacetophenone and phenylboronic
acid indicated that the reaction rate depended on the alkyl substituents on the phosphorus atom, i.e. results of
the optimization studies clearly show that complex 3 having cyclohexyl (Cy) moiety on the phosphorus atom
is a more active and efficient catalyst leading to nearly quantitative conversions.

With the best conditions in hand, next we conducted further experiments to investigate the scope of the
Suzuki cross-coupling of catalysts 3 and 4 with various substrates, including aryl bromides and chlorides having
electron-withdrawing or electron-donating substituents (Table 1, entries 3-12). Encouraged by these results, we
attempted to study the reactivity between substituted aryl bromides and phenylboronic acid. In this case, the
reaction was slower compared to aryl iodides; therefore, we can easily conclude that the electronic nature of the
aryl bromides has an obvious influence on the coupling reactions (Table 1, entries 3-10). We also investigated
catalytic activity of the complexes in Suzuki coupling reactions of arylchlorides with phenylboronic acid (Table
1, entries 11 and 12). However, the highest conversion was up to 57% in the presence of Cso CO3 within 24 h in
dioxane at 100 °C for catalyst 3 and elongation of the reaction time did not afford any further conversion. This
can be expected since it is well known that chlorides are often less reactive towards the Suzuki coupling reaction
under the same conditions used for the coupling of bromides and iodides.3% Encouraged by the good catalytic
activities obtained in the Suzuki-Miyaura cross-coupling reaction, we next extended our investigations to the
Mizoroki—Heck reaction, and the results are given in Tables 2 and 3. It is well known that among the different
methods used to form carbon—carbon bonds palladium-catalyzed carbon-carbon bond formation between aryl

halides and olefins has become an excellent tool for the synthesis of a variety of styrene derivatives.3”—39
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Table 1. Suzuki coupling reactions of aryl halides with phenylboronic acid catalyzed by palladium(II)-diaminophosphine

catalysts 3 and 4.

i
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Cat. (0.01 mmol)

R >
Cs,CO3 (2 equiv.)
Entry | X | R Cat. Time | Conv. (%) | Yield (%) | TOF (h~1)
1 Br | C(O)CH; | 3 15 min | 99 07 396
2 Br | C(O)CH; | 415 08 95 08
3 Br | C(O)H 3 15 min | 97 96 388
1 Br |COH | 41h 96 92 96
5 Br | H 3 30 min | 98 97 194
6 Br | H 42h 99 96 50
7 Br | OCHs 3 2h 98 96 50
8 Br | OCH;s 4 9h 99 97 11
9 Br | CH;3 3 1h 98 95 98
10 Br | CHjs 4 5h 99 96 20
11 Cl | C(O)CH; |3 24h o7 52 29
12 Cl | C(O)CH; |4 48h | 32 27 <5

Reaction conditions: 1.0 mmol p-R-CsH4X aryl halides, 1.5 mmol phenylboronic acid, 2.0 mmol Cs2CO3, 1 mol%
complex (3 or 4), dioxane (3.0 mL) at 100 °C. The yields are determined by 'H NMR of the crude reaction. All
reactions were monitored by GC; TOF = (mol product/mol Cat.) x h~!.

As expected, the rate of coupling in the Heck reaction depended on different parameters such as tem-
perature, solvent, base, and catalyst loading.*® The Heck reaction usually requires polar solvents. We tried
Cs2CO3 and K5 CO3, which are expected to be the best bases for this reaction. Finally, from the optimum
studies, we found that use of 1.0 % mmol, 2 equivalents of CsoCO3 in DMF at 120 °C for 3 and 4 led to
the best conversions with the highest TOF values. We firstly investigated the catalytic activities of 3 and 4
for the coupling of p-bromoacetophenone with styrene (Table 2). Under the determined reaction conditions, a
wide range of aryl bromides bearing electron-donating and electron-withdrawing groups reacted with styrene,
affording the coupled products in moderate to good yields. As expected, electron-deficient bromides were more
beneficial to obtain high conversions (Table 3, entries 1-8). Using aryl chlorides instead of aryl bromides yielded
only small amount of stilbene derivatives under the conditions employed for bromides.

In summary, we prepared two new diaminophosphine ligands, as well as palladium and platinum com-
plexes. All these new compounds were characterized using spectroscopic techniques. The catalytic activities of
the Pd(IT) complexes were tested in Suzuki coupling and Heck reactions. In general, it appears that { N, N’-
bis(dicyclohexylphosphino)-2-(aminomethyl)aniline} dichloropalladium(II) (3) is more efficient for Suzuki and
Heck reactions of aryl bromides, but its activity is much lower for the coupling of aryl chlorides. The procedure

is simple and effective towards various aryl bromides and does not require an induction period.

3. Experimental section

3.1. General

All reactions and processes were carried out under inert atmosphere of argon. CyoPCl, (iPr),PCl, 2-
aminobenzylamine, and deuterated solvents were purchased from Sigma-Aldrich and used without further

purification. The starting materials [MCls (cod)] (M = Pd, Pt, cod = 1,5-cyclooctadiene) were synthesized
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according to the literature methods. 42 Solvents were dried using the appropriate reagents and distilled prior
to use. Infrared spectra were measured on a Mattson 1000 ATT UNICAM FT-IR spectrometer as KBr disks
in the range 4000400 cm ~'. 'H (400.1 MHz), 3C (100.6 MHz), and 3' P-{'H} NMR spectra (162.0 MHz)
spectra were recorded on a Bruker AV400 spectrometer, with dreferenced to internal TMS and external 85%
H3 PO, respectively. Microanalysis was carried out on a Fisons EA 1108 CHNS-O instrument; melting points

were determined using a Gallenkamp Model apparatus with open capillaries.

Table 2. Heck coupling reactions of p-bromoacetophenone with styrene catalyzed by palladium(II)-diaminophosphine

catalysts 3 and 4.

0
Vi I Cat. (001 mmol) 0
+ Br C—CHj \ Q [
DMF C—CH;j

Entry | Cat. | Time | Base Temp. | Conv. (%) | Yield (%) | TOF (h~1)
1 3 1h KoCO3 | 90 95 92 48
2 4 2h K2CO3 | 90 93 90 47
3 3 1h KoCO3 | 120 99 95 50
4 4 2h K2CO3 | 120 96 91 48
) 3 3/4h | Cs2CO;3 | 90 98 95 74
6 4 3/2h | Cs2CO;3 | 90 95 92 63
7 3 1/2 h | Cs;CO3 | 120 99 96 50
8 4 1h Cs2CO3 | 120 98 95 98

Reaction conditions: 1.0 mmol p-CH3C(O)-CsH4Br aryl bromide, 1.5 mmol styrene, 2.0 mmol base, 1 mol% complex
(3 or 4), DMF (3.0 mL). All reactions were monitored by GC; TOF = (mol product/mol Cat.) x h~!.

Table 3. Heck coupling reactions of aryl bromides with styrene catalyzed by palladium(II)-diaminophosphine catalysts
3 and 4.

Entry | R Cat. | Time | Conv. (%) | Yield (%) | TOF (h~1)
1 COMH 3 |1/2n 9% 96 196

2 COH [4 |[1h |99 5) 99

3 H 3 1h 98 97 98

4 H 4 2h 97 96 49

) OCHs | 3 5h 98 96 20

6 OCHs | 4 5h 97 96 19

7 CH; 3 4h 99 99 25

8 CHs 4 4h 98 97 25

Reaction conditions: 1.0 mmol p-R-CgH4Br aryl bromide, 1.5 mmol styrene, 2.0 mmol Cs2 CO3, 1 mol% complex (3
or 4), DMF (3.0 mL) at 120 °C. The yields are determined by 'H NMR of the crude reaction. All reactions were
monitored by GC; TOF = (mol product/mol Cat.) x h~'.
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3.2. Procedure for the Suzuki—Miyaura cross-coupling reaction

Palladium complexes (3 and 4, 0.001 mmol), aryl bromide/chloride/iodide (1.0 mmol), phenylboronic acid (1.5
mmol), base (2 mmol), and solvent (3 mL) were added to a Schlenk tube under argon atmosphere or in air
and the mixture was followed for different conditions and parameters (temperature, time, base, etc.). After
completion of the reaction, the mixture was cooled, extracted with ethyl acetate/hexane (1:5), filtered through
a pad of silica gel with copious washing, concentrated, and purified by flash chromatography on silica gel. The

purity of the compounds was checked immediately by GC and 'H NMR and yields are based on aryl halides.

3.3. Procedure for the Heck coupling reaction

Palladium complexes (3 and 4, 0.01 mmol), aryl bromide/chloride/iodide (1.0 mmol), styrene (1.5 mmol), base
(2 mmol), and solvent (3 mL) were added to a Schlenk tube under argon atmosphere or in air and the mixture
was monitored for different conditions and parameters (temperature, time, base, etc.). After completion of the
reaction, the mixture was cooled, extracted with ethyl acetate/hexane (1:5), filtered through a pad of silica
gel with copious washing, concentrated, and purified by flash chromatography on silica gel. The purity of the
compounds was checked immediately by GC and ' H NMR and yields are based on aryl halides.

3.4. Synthesis and characterization of the ligands and their complexes

3.4.1. General procedure for the synthesis of diaminophosphine ligands (1 and 2)

3.4.1.1. Synthesis of N,N’-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline (1)
Chlorodicyclohexylphosphine (0.39 g, 1.60 mmol) was added dropwise over 20 min to a stirred solution of 2-
aminobenzylamine (0.10 g, 0.80 mmol) and triethylamine (0.16 g, 1.60 mmol) in CH5Cl5 (20 mL) at 0 °C
with vigorous stirring. The mixture was stirred at r.t. for 24 h, and the solvent was removed under reduced
pressure. After addition of THF, the white precipitate (triethylammonium chloride) was filtered under argon
and the solvent removed in vacuo, which was washed with cold diethyl ether (3 x 15 mL) and dried in vacuo
to produce a yellow viscous oil compound 1 (Yield: 0.38 g, 93%). 'H NMR. (§ in ppm rel. to TMS, J Hz, in
CDCl3): 7.42 [d, 1H, 3Jy_y = 7.4 Hz, H-3]; 7.20 [t, 1H, 3Jy_y = 7.4 Hz, H-4]; 7.06 [d, 1H, 3Jy_y = 6.6
Hz, H-6]; 6.75 [t, 1H, 3Jy_y =7.2 Hz, H-5]; 6.10 [d, 1H, J = 8.6 Hz, ArNH-]; 4.10 [dd, 2H, J = 5.6 and
5.8 Hz, CHo-]; 2.22 [d, 1H, J = 1.2 Hz, ArCHy;NH-|; 1.16-1.77 (m, 44 H, protons of cyclohexyls). 13C-{1H}
NMR (&, CDCl3): 128.8, 128.5, 128.0, 127.5, 125.2, 123.9 (carbons of phenyl), 50.2 (CH,-), 26.55, 27.03,
27.16, 27.28, 29.12, 29.30 (CH,— of cyclohexyls). 3'P-{1H} NMR (§, CDCl3): 59.30 [s, CHoNHPCy.], 43.37
[s, A(NHPCy]. Selected IR, v (cm~!): 912 (P-NH), 1441 (P-Ph), 3306 (N-H). C3; H53 NP2 (514.7 g/mol):
caled. C 72.33, H 10.18, N 5.44; found C 72.02, H 10.14, N 5.39%.

3.4.1.2. Synthesis of N,N’-bis(diisopropylphosphino)-2-(aminomethyl)aniline (2)

Chlorodiisopropylphosphine (0.25 g, 1.60 mmol) was added dropwise over 20 min to a stirred solution of 2-
aminobenzylamine (0.10 g, 0.80 mmol) and triethylamine (0.16 g, 1.60 mmol) in CH5 Cly (20 mL) at 0 °C with
vigorous stirring. The mixture was stirred at r.t. for 24 h, and the solvent was removed under reduced pressure.
After addition of THF, the white precipitate (triethylammonium chloride) was filtered under argon and the
solvent removed in vacuo, which was washed with cold diethyl ether (3 x 15 mL) and dried in vacuo to produce
a yellow viscous oil compound 1 (Yield: 0.27 g, 94%). 'H NMR (4 in ppm rel. to TMS, J Hz, in CDCl3): 7.40
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[d, 1H, 3Jy_p = 7.7 Hz, H-3]; 7.21 [t, 1H, 3Jg_g = 7.5 Hz, H-4]; 7.10 [d, 1H, 3Jy_ 5 = 6.8 Hz, H-6]; 6.80 [t,
H, 3Jy_g =7.4 Hz, H-5]; 6.12 [d, 1H, J = 8.6 Hz, ArNH |; 4.12 [dd, 2H, J = 5.4 and 5.6 Hz, CH, ]; 2.20 [d,
1H, J = 1.1 Hz, AtcCH,NH |; 1.92 (m, 4H, NH-P(CH(CH3)s), 1.12 (m, 24H, NH-P(CH(CH;),). 3 C-{'H}
NMR (8, CDCly): 129.2, 128.1, 128.9, 127.1, 125.4, 123.8 (carbons of phenyl), 48.8 (CH,): 30.16 (d, 'Jp_c
— 18.2 Hz, PCH(CH3)s), 29.04 (d, 'Jp_c = 16.8 Hz, PCH(CH3)s), 18.12 (d, 2Jp_c = 2.8 Hz, PCH(CH3),),
18.02 (d, 2Jp_c = 2.5 Hz, PCH(CH3;)5), 17.96 (d, 2Jp_c = 2.7 Hz, PCH(CH3)), 17.80 (d, 2Jp_c = 2.4
Hz, PCH(CH3)s); ' P-{'H} NMR (6, CDCls): 65.18 [s, CHo NHP(iPr)2], 49.60 [s, ArNHP(iP1),]. Selected
IR, v (cm~1): 916 (P-N), 1444 (P-Ph), 3308 (N-H). C19H35NoPy (354.4 g/mol): caled. C 64.39, H 10.24, N
7.90; found C 69.28, H 10.19, N 7.83%.

3.4.1.3. Synthesis of {N,N’-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline }dichloropalla-
dium(II) (3)

[Pd(cod)Cl3] (0.21 g, 0.74 mmol) and [Cy2 PNHCgH4CH,NHPCy2] (0.38 g, 0.74 mmol) were dissolved in dry
CH>Cls (15 mL) and stirred at r.t. for 5 h. The volume was concentrated to ca. 1-2 mL under reduced pressure
and addition of diethyl ether (30 mL) gave a clear yellow solid, 3. The product was collected by filtration and
dried in vacuo (yield: 0.45 g, 88%; mp: 156-158 °C). 'H NMR (§ in ppm rel. to TMS, J Hz, in CDCl3): 7.38
[d, 1H, 3Jg_g = 7.5 Hz, H-3]; 7.20 [t, 1H, 3Jg_y = 7.6 Hz, H-4]; 7.06 [d, 1H, 3Jg_p = 6.9 Hz, H-6]; 6.75 [t,
IH, 3Jy_g =7.4 Hz, H-5; 6.08 [d, 1H, J = 8.8 Hz, ArNH-]; 4.10 [dd, 2H, J = 5.7 and 5.8 Hz, CH,-]; 2.22
[d, 1H, J = 1.3 Hz, ArCH,;NH-]; 1.13-1.72 (m, 44 H, protons of cyclohexyls). *C-{'H} NMR (§, CDCl3):
128.2, 128.0, 127.6, 127.9, 125.7, 123.5 (carbons of phenyl), 52.7 (CH,-), 28.53, 27.23, 27.46, 27.13, 29.46, 29.48
(CHz— of cyclohexyls). 3'P-{1H} NMR (d, DMSO): 64.85 [s, CHy NHPCy,], 62.53 [s, ArNHPCy,]. Selected
IR, v (cm~!): 934 (P-N), 1446 (P-Ph), 3222 (N-H). C3; Hs53 N3Py PdCl, (692.0 g/mol): caled. C 53.80, H
7.57, N 4.05; found C 53.68, H 7.52, N 4.01%.

3.4.1.4. Synthesis of { N,N’-bis(diisopropylphosphino)-2-(aminomethyl)aniline }dichloropalla-
dium(II) (4)

[Pd(cod)Cl3] (0.22 g, 0.76 mmol) and [(isopropyl) s PNHC¢H 4 CH 4 NHP (isopropyl) 2] (0.27 g, 0.76 mmol) were
dissolved in dry CH2Cly (10 mL) and stirred at r.t. for 5 h. The volume was concentrated to ca. 1-2 mL
under reduced pressure and addition of diethyl ether (30 mL) gave a clear yellow solid, 4. The product was
collected by filtration and dried in vacuo (yield: 0.36 g, 89%; mp: 178-180 °C). *H NMR (4 in ppm rel. to
TMS, J Hz, in CDCls): 7.40 [d, 1H, 3Jy_p = 7.6 Hz, H-3); 7.20 [t, 1H, 3Jy_g = 7.6 Hz, H-A4J; 7.11 [d,
1H, 3Jy g = 6.7 Hz, H-6]; 6.80 [t, 1H, 3Jy_z =7.5 Hz, H-5]; 6.10 [d, 1H, J = 8.2 Hz, AINH-]; 4.12 [dd,
2H, J = 54 and 5.6 Hz, CH»-]; 2.19 [d, 1H, J = 1.2 Hz, ArCH,NH-|; 1.92 (m, 4H, NH-P(CH(CH3)2),
1.14 (m, 24H, NH-P(CH(CH3),). C-{'H} NMR (J, CDCl3): 128.9, 128.7, 127.9, 126.9, 125.2, 123.9
(carbons of phenyl), 53.6 (CH-); 32.16 (d, *Jp_c = 19.8 Hz, PCH(CH3)s), 29.48 (d, 'Jp_¢c = 17.2 Hz,
PCH(CH3)s), 18.96 (d, 2Jp_¢ = 2.6 Hz, PCH(CH3),), 17.93 (d, 2Jp_¢ = 2.4 Hz, PCH(CH3),), 17.22 (d,
2Jp_c = 2.7 Hz, PCH(CH3)3), 17.14 (d, 2Jp_¢ = 2.4 Hz, PCH(CH3)3); 3 P-{'H} NMR (§, DMSO): 70.74
[s, CHoNHP(iPr)2], 68.80 [s, ArNHP(iPr)s]. Selected IR, v (cm~!): 928 (P-N), 1441 (P-Ph), 3216 (N-H).
Selected IR, v (cm~1): 931 (P-N), 1448 (P-Ph), 3314 (N-H). C19H3sNoPy PdCly (531.7 g/mol): caled. C
42.92, H 6.82, N 5.27; found C 42.86, H 6.78, N 5.23%.
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3.4.1.5. Synthesis of { N,N’-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline }dichloroplati-
num(II) (5)

[Pt(cod)Cls] (0.28 g, 0.74 mmol) and [Cy2 PNHCgH4CH,NHPCy2] (0.38 g, 0.74 mmol) were dissolved in dry
CH3Cly (10 mL) and stirred at r.t. for 6 h. The volume was concentrated to ca. 1-2 mL by evaporation under
reduced pressure and addition of diethyl ether (30 mL) gave a white solid, 5. The product was collected by
filtration and dried in vacuo (yield: 0.55 g, 95%; mp: >250 °C). 'H NMR (6 in ppm rel. to TMS, J Hz,
in CDCly): 7.37 [d, 1H, 3Jy_y = 7.4 Hz, H-3]; 7.22 [t, 1H, 3Jy_py = 7.8 Hz, H-AJ; 7.04 [d, 1H, 3Jy_py
= 6.8 Hz, H-6]; 6.75 [t, 1H, 3Jy_g =7.2 Hz, H-5]; 6.10 [d, 1H, J = 8.6 Hz, AINH-]; 4.10 [dd, 2H, J =
5.6 and 5.9 Hz, CH»—|; 2.20 [d, 1H, J = 1.4 Hz, ArCH;NH-|; 1.16-1.76 (m, 44 H, protons of cyclohexyls).
BC-{1H} NMR (6, CDCl3): 129.0, 128.5, 127.4, 127.5, 125.2, 123.4 (carbons of phenyl), 54.3 (CHy—), 28.47,
27.44, 27.44, 27.35, 29.54, 29.32 (CHo— of cyclohexyls). 31 P-{'H} NMR (8§, DMSO): 66.04 [d, Jp;p: 4093 Hz,
CH,;NHPCy.]; 55.63 [d, Jpip: 3905 Hz, ArtNHPCy,]. Selected IR, v (cm~1): 924 (P-N), 1440 (P-Ph), 3218
(N-H). C31 H5o NP5 PtCly (780.7 g/mol): caled. C 47.69, H 6.71, N 3.59; found C 47.58, H 6.67, N 3.55%.

3.4.1.6. Synthesis of { N,N’-bis(diisopropylphosphino)-2-(aminomethyl)aniline}dichloroplatinum
(I1) (6)

[Pt(cod)Clz] (0.28 g, 0.76 mmol) and [(isopropyl) s PNHC¢H 4 CHo NHP (isopropyl) 2] (0.27 g, 0.76 mmol) were
dissolved in dry CH5Cly (15 mL) and stirred at r.t. for 6 h. The volume was concentrated to ca. 1-2 mL by
evaporation under reduced pressure and addition of diethyl ether (30 mL) gave a white solid, 6. The product
was collected by filtration and dried in vacuo (yield: 0.42 g, 89%; mp: >250 °C). 'H NMR (§ in ppm rel.
to TMS, J Hz, in CDCl3): 7.38 [d, 1H, 3Jy_g = 7.4 Hz, H-3]; 7.18 [t, 1H, 3Jy_y = 7.6 Hz, H-4]; 7.12 [d,
1H, 3Jy_y = 6.6 Hz, H-6]; 6.78 [t, 1H, 3Jy_p =7.4 Hz, H-5); 6.10 [d, 1H, J = 8.2 Hz, AtNH-]; 4.08 [dd,
2H, J = 5.6 and 5.8 Hz, CH»—|; 2.16 [d, 1H, J = 1.4 Hz, ArCH,NH-|; 1.82 (m, 4H, NH-P(CH(CH3)3), 1.07
(m, 24H, NH-P(CH(CH3),). C-{'H} NMR (§, CDCl3): 128.2, 128.4, 127.1, 126.3, 124.2, 123.1 (carbons of
phenyl), 52.0 (CH-); 32.06 (d, 'Jp_c = 18.4 Hz, PCH(CH3)3), 30.42 (d, 'Jp_¢ = 17.6 Hz, PCH(CH3)3),
18.82 (d, 2Jp_¢ = 2.3 Hz, PCH(CH3)s), 17.39 (d, 2Jp_¢ = 2.1 Hz, PCH(CH3),), 17.22 (d, 2Jp_c = 2.7
Hz, PCH(CH3),), 17.14 (d, 2Jp_c = 2.4 Hz, PCH(CH3)3); 3 P-{'H} NMR (&, DMSO): 72.82 [d, Jpip:
4092 Hz, CHoNHP(iPr)2]; 61.71 [d, Jpp: 3907 Hz, AtNHP(iPr)2]. Selected IR, v (cm™1): 936 (P-N), 1440
(P-Ph), 3322 (N-H). Selected IR, v (cm~1): 931 (P-N), 1448 (P-Ph), 3314 (N-H). C19H35 N2 P2 PtCly (620.39
g/mol): caled. C 36.78, H 5.85, N 4.52; found C 36.67, H 5.78, N 4.47%.
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Supporting Information

1. The 3'P-{'H} NMR spectra of diaminophosphine ligands and their transition metal complexes {Pd(II)
and Pt(II)}.
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Figure 1. *'P-{'"H} NMR spectra of N,N'-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline (1), N,N'-bis(diisopropylphosphino)-2-
(aminomethyl)aniline (2), {N,N'-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline}dichloropalladium(II) (3), and {N,N'-bis(diisopropylp-
hosphino)-2-(aminomethyl) aniline}dichloropalladium(II) (4).
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Figure 2. *'P-{'H} NMR spectra of {N,N-bis(dicyclohexylphosphino)-2-(aminomethyl)aniline} dichloroplatinum(I) (5) and {N,N'-

bis(diisopropylphosphino)-2-(aminomethyl)aniline} dichloroplatinum(II) (6).
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