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The Pt-complexes 2a, b are synthesized according to Scheme 2 including
oximation of and 1,4-addition of HyN-OH to the chalcone 3 and separation
of the diastereomers either as bis-acetamides 5 or - less favourable - at the
diamine stage 6.

Synthese von meso- und racemischen 1,3-Diamino-1,3-diphenylpropa-
nen

Die Pt-Komplexe 2a, b wurden nach Schema 2 hergestellt, u.a. durch Oxi-
mierung und 1,4-Addition von HoN-OH an das Chalcon 3 und Trennung der
Diastereomere entweder als Bis-Acetamide 5 oder - schwieriger - als Diami-
ne 6.

Schdnenberger et al. have reported on the Pt-complexes of 1,2-diamino-
1,2-diphenylethanes (Typ 1), cytostatic compounds with affinity to the es-
trogen receptor possessing a cisplatinum increment as a cytotoxic entity]).
Moreover, some of the ligands show estrogenic properties by themselves
depending inter alia on their stereochemistryl). Meso-1,2-Diamino-1,2-bis-
(2,6-dichloro-4-hydroxyphenyl)-ethane shows very remarkable tumor inhi-
biting effects in pharmacological tests’,

By correlation of IH.NMR data defining the conformation of 1,2-diami-
no-1,2-diphenyl-Pt-complexes 1 with their ability to bind to the estrogen
receptor Schinenberger et al. have found that the conception of an anti-
periplanar arrangement of the aromatic increments in hexestrole (10 - 12
A distance of the phenolic OH-groups) cannot be transferred to estrogenic
Pt-complexes (in erythro 1-(2,6-dichloro-4-hydroxyphenyl)-2-(2-chloro-4-
hydroxyphenyl)-1,2-diaminoethane-Pt-complex the phenyl groups are ar-
ranged synclinally).

Schonenberger et al.! discuss the contribution of A- and
d-conformers of 5-membered Pt-complexes of type 1. The
conformational flexibility of cyclic diamino-Pt-complexes
should be enhanced when extending the 5-membered ring to
a 6-membered one, in other words: comparing the efficacy
of 1,3-diamino-1,3-diphenylpropane-Pt-complexes looks in-
teresting. On the other hand the stability of the complexes

and the property of the (inorganic) leaving groups to be
substituted by bionucleophiles should be of comparable
magnitude in both classes of complexes.

Here we describe the synthesis of the diastereomeric com-
plexes 2a, b which are to be compared with the analogously
substituted 1,2-diamino-1,2-diphenylethanes 1a, b ? as far
as their biochemical and pharmacological properties are
concerned.

The strategies of Schonenberger’s group for the synthesis
of compounds 1 ¥ (aza-Cope-rearrangements of stilbenes)
cannot be used for the preparation of compounds 2. The chal-
cones 3 were obtained by OH -catalyzed condensation of ani-
saldehyde with p-methoxyacetophenone (for 3a) following
the general procedure of Kohler®. - 3,4-Dimethoxybenzalde-
hyde and 3,4-dimethoxyacetophenone were used for 3b. -
Reaction of compounds 3 with 2 moles of H,N-OH under
basic conditions led to the hydroxyamino-hydroxyimino-
compounds 4 (method: Arakawa >, v. Auwers 6)), which were
reduced with NaBH4/TiCl,” to afford the bis-amides 5 after
acetylation. At this stage of the reaction sequence the dias-
tereomers of § (meso/racemic) were separated.

R! R? R! R’
R? R* R? R*
H!“\P(NHZ H!“; PtaNHl
7N 7N

Cl Cl
1 2
n:n‘-n’=ou.n‘=n‘-|-| 2.:R1=R’:OH.R’=R‘=H
]h:ﬂ'aﬁ’-ﬂ’-ﬂ‘zOH n:R‘-R‘=OH
Scheme 1

*) Dedicated to Prof. Dr. H. Mohrle, Diisseldorf, on the occasion of his 60th birthday.
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In the course of the conversion of compounds 4 to the
bis-acetamides 5 the crude diastereomeric bis-amines 6 are
acetylated for separation. - Alternatively the isomers of 6a
can be separated by fractional crystallization as di-hydro-
chlorides from EtOH (meso-6a-2 HCI) and glacial acetic
acid (racem.-6a-2 HCl), respectively. This procedure does
not work with 6b.

In the case of 5a the diastereomers were assigned meso or
racemic, respectively, by reason of their 'H-NMR-spectra
showing the multiplet for the CH-group of meso-5, and the
triplet of racem.-5, contrary to lit.%, - Unequivocal assign-
ment stems from separation of one diastereomer into enanti-
omers (racem.-5) by HPLC on a chiral column (Fig. 1) (cf.
Experimental Part), whilst the other diastereomer remained

unresolved under identical conditions (meso-5). - The hy-
droxyamino-hydroxyimino-compound 4a was reduced and
separated to the diastereomers of 6 without acetylation. -
After converting the bis-hydrochlorides of compounds 6 to
the free bases (a critical step!), the bisamines 6 were
cleaved to the biphenols 7 by BBr3, yielding compounds 7
as bis-hydrobromides. Treatment with K;PtCly/KI afforded
the Pt-complexes 2a, b. Curiously enough this step works
nicely with the racemic diastereomers whilst meso-7a, b are
obtained after laborious work-up only.

During the preparation of 4b the corresponding bis-hy-
droxyimino-analogue (formal dehydrogenation product of
4b with two oxime increments) was obtained as a by-pro-
duct (cf. ). This mixture, however, when being reduced

Arch. Pharm. (Weinheim) 324, 1177-181 (1991)
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Fig. 1: HPLC-experiments with meso-5a (left) and racem.-5a (right) on a
chiral column.

with NaBH4/TiCly, followed by acetylation, afforded 5b as
a mixture of diastereomers, which was separated as de-
scribed for Sa.

Experimental Part

General procedures: m. ps. (uncorrected): apparatus according to
Dr. Tottoli (Biichi). - Elemental analysis: Microanalysis Laboratory,
University of Regensburg. - IR-spectra (in KBr): Beckman Acculab 3.
- 'H-NMR spectra: Varian EM 390 (90 MHz) or Bruker WM 250 (250
MHz). - Mass spectra: Varian MAT CH 5.

1,3-Bis-(4’-methoxyphenyl)-2-propen-1-one (3a)

To a stirred mixture of NaOH (5.07 g, 0.1265 mole) in H,O (45 ml) and
EtOH (29 ml) at 15°C were added 4-methoxyacetophenone (15.02 g, 0.1
mole) and 4-methoxybenzaldehyde (13.62 g, 0.1 mole). The mixture was
stirred for 12 h at room temp. and filtered. The filter cake was washed with
EtOH/H,0 (1:1, v/v; 20 ml) and dried to afford 3a as a light yellow solid.
Yield 25.5 g (95%). - m.p. 101-102°C, Lit.®: m.p. 101-102°C. - IR (KBr,
em™): 1600 (C=C); 1665 (C=0). - '"H-NMR (CDCL): & (ppm) = 3.80 (s;
3H, -OCHj), 3.84 (s; 3H, -OCH3), 6.83-8.13 (m; 10H, 8 Ar-H and 2
olefinic H).

13-Bis-(3’ 4’ -dimethoxyphenyl)-2-propen-1-one (3b)

3b was prepared as described for 3a. Yield 94%. - m.p. 116-118°C,
Lit”: m.p. 116-118°C. - IR (KBr, cm’™"): 1605 (C=C); 1660 (C=O0). - 'H-
NMR (CDCl3): 3 (ppm) = 3.91, 3.94 (2s; 12H, -OCH3), 6.87-7.88 (m; 8H,
6 Ar-H and 2 olefinic H).

1.3-Bis-(4’-methoxyphenyl)-3-hydroxyamino- 1-hydroxyiminopropane (4a)

To a stirred solution of 3a (26.83 g, 0.1 mole) in EtOH (240 ml) at 50°C
were added NH,OH-HCl (18.3 g, 0.263 mole) in H,O (40 ml) and KOH
(24 g, 0.42 mole) in H,O (40 ml). The resulting solution was refluxed for
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20 min and cooled to room temp. H,O (1.5 1) was added and the mixture
was stirred at 0-5°C for 1 h. The solid was filtered, stirred in CH,Cl, (100
ml) for 20 min and filtered again. Crystallization from MeOH (220 ml)
afforded 4a as white crystals. Yield 14.0 g (44%). - m.p. 133-134°C. - IR
(KBr, cm'): 1610 (C=N); 2800-3500 (broad, NH and OH). - 'H-NMR
(CDCl; + DMSO-dg): & (ppm) = 2.83-3.50 (m: 2H, -CH,-), 3.73 (s; 3H,
-OCHj3), 3.77 (s; 3H, -OCHj3), 4.20 (t; J = 7.5 Hz, 1H, -CH-), 5.33 (broad s;
1H, D,0O-exchange), 6.67-7.60 (m; 8H, Ar-H), 7.20 (broad s; 1H, D,O-
exchange), 10.77 (broad s; 1H, D,0O-exchange). - EI-MS: m/z = 316 (7%,
M*"), 298 (7, (M-H,0)*), 165 (23, (M - "CgHgNO,)*, McLafferty), 152
(100, (M - ‘CoH;oNO,)*, benzyl- and B-cleavage). - C17Hz0N,04 (316.4)
Calc. C 64.5 H 6.37 N 8.9 Found C 64.4 H 6.40 N 8.8.

1,3-Bis-(3’ 4’-dimethoxyphenyl)-3-hydroxyamino-1-hydroxyimii
(4b) and 1,3-Bis-(3’ 4’-dimethoxyphenyl)-propane-1,3-dioxime

(i o

4b was prepared analogously to 4a; but a mixture of 4b and the formal
dehydrogenation product (bisoxime, no number) was obtained. Crystal-
lization from EtOH (99%) afforded the pure dioxime, whilst crystallization
from toluene led to pure 4b. In these crystallization procedures the respec-
tive other component of the mixture remained in the mother liquors in each
case. Yield 21.2 g of the mixture.

4b: m.p. 175-178°C. - IR (KBr, cm’): 1610 (C=N), 3600-3100 (broad,
NH and OH). - 'H-NMR (CDCl; + DMSO-dg): & (ppm) = 2.93-3.27 (m;
2H, -CH,-), 3.70, 3.75 (2s; 12H, -OCH3), 4.15 (t; J = 7.5 Hz, 1H, -CH-),
5.55 (broad s; 1H, D,O-exchange), 6.75-7.02 (m; 6H, Ar-H), 7.18 (s; 1H,
D,0-exchange), 10.89 (s; 1H, D,O-exchange). - EI-MS: m/z = 376 (10%,
M*"), 358 (7, (M-H,0)""), 195 (100, (M - 'CoH,;NO3)*, McLafferty), 181
(83, (M - "CygH3NO;3)*, McLafferty). - C1gH24N,04 (376.4) Calc. C 60.6
H 6.43 N 7.4 Found C 60.6 H6.21 N 7.1.

1,3-Bis-(3’ 4’-dimethoxyphenyl)-propane-1.3-dioxime - 0.5 C;HsOH

M.p.-187-189°C. - IR (KBr, cm™): 1610 (C=N); 3400 (OH). - 'H-NMR
(CDCl; + DMSO-dg): & (ppm) = 1.10 (t; J = 7.5 Hz, 1.5H, 0.5 CH3-), 2.50
(s; 0.5H, 0.5-OH, D;0-exchange), 3.50 (q; J = 7 Hz, 1H, 0.5-CH,-), 3.72,
3.74 (2s; 12H, -OCHj), 4.32 (s; 2H, -CHy-), 6.75-7.20 (m; 6H, Ar-H),
11.33 (s; 2H, -OH, D,0-exchange). - NI-FAB-MS (glycerol/DMSO): m/z
= 374 (23%), 373 (100, (M - H)"). - CyoH,,0¢N,-0.5 C;HsOH (397.4)
Calc. C 60.4 H 6.34 N 7.0 Found C 60.1 H 6.24 N 6.7.

1,3-Bis-(4’-methoxyphenyl)-1 3-diacetaminopropane (5a)

To a stirred solution of TiCly (33.7 ml, 0.307 mole) in dry 1,2-dimeth-
oxyethane (370 ml) was added NaBH, (23.4 g, 0.613 mole) cautiously at
0°C under N,. The resulting dark blue solution was stirred for 30 min at
0°C and 4a (23.15 g, 0.073 mole) in dry 1,2-dimethoxyethane (350 ml) was
added dropwise for 30 min. The mixture was stirred at room temp. for 20 h
and cooled to 0°C. H,0 (300 ml) was added drop by drop and the resulting
solution was neutralized with conc. aqueous NH;3 (180 ml). To the suspen-
sion were added EtOAc (11) and H,O (11), and stirring was continued for
1 h. The mixture was filtered through celite and the upper layer was separa-
ted. The aqueous layer was further extracted with EtOAc (2 x 250 ml). The
combined org. layers were washed with saturated NaCl solution, dried over
Na,SOy, filtered, and evaporated in vacuo.

The residue was dissolved in CH,Cl, (1.4 1) and cooled to 0°C. Pyridine
(17.05 ml, 0.219 mole) and Ac,0 (20.44 ml, 0.219 mole) were added, the
mixture was stirred for 2 h at room temp., washed with N-HCI (1 1), H;O (1
1) and saturated NaCl solution (1 1) and dried over Na,SOy. After evapora-
ting the solvent, the two diastereomeres were separated by CC
(CHC13/MeOH (10/1; v/v)) and identified by HPLC on a chiral column (see
below); the first crop was found to be the meso-isomer, the second one to
be the racem.-isomer.
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HPLC-resolution of racem.-5a

Conditions: Column: Bakerbond Covalent Chiral, 5 (250 mm x 4.6 mm).
- Eluent: hexane/2-propanol/MeOH = 85/10/5 (v/v/v; plus 4 drops of conc.
NH3/100 m! of eluent). - Flow rate: 0.8 ml/min. - Detector: UV (254 nm).

meso-5a: Yield 4.36 g (16%). - m.p. 250-251°C (EtOH 99%). - IR (KBr,
cm’™): 1660 (C=0); 3310 (NH). - 'H-NMR (CDCl; + DMSO-dg): 5 (ppm)
= 1.81 (s; 6H, -COCH3), 1.87-2.12 (m; 2H, -CHy-), 3.72 (s; 6H, -OCHj3),
4.48-4.57 (m; 2H, -CH-), 6.96 (m; AA’BB’, 8H, Ar-H), 8.30 (d; ] = 8.4 Hz,
2H, -NH-). - EI-MS: m/z = 370 (6%, M*"), 311 (11, (M - CH;CONH,)",
McLafferty), 268 (15, (311 - CH;CO), 192 (74, (M - Ar-CH-NHAc)"), 178
(36, (Ar-CH=NH-Ac)"), 150 (42, (192 - CH,=C=0), 136 (100, (Ar-
CH=NH,)"). - C5;Hy¢N,0, (370.4) Calc. C68.1 H7.07 N 7.6 Found C
67.7THT4INT.2,

racem.-5a: Yield 7.60 g (28%). - m.p. 228-229°C (EtOH 99%). - IR
(KBr, cm™): 1645 (C=0); 3260 (NH). - 'H-NMR (DMSO0-dg): 3 (ppm) =
1.70 (s; 6H, -COCH3), 1.96 (t; J = 7.7 Hz, 2H, -CH,-), 3.72 (s; 6H, -
OCHjy), 4.67-4.76 (m; 2H, -CH-), 7.01 (m; AA’BB’, 8H, Ar-H), 8.22 (d;
J = 8.3 Hz, 2H, -NH-). - EI-MS: m/z = 370 (16, M""), 311 (26, (M -
CH;CONH,)", McLafferty), 268 (33, (311 - CH;CO), 192 (94, (M - Ar-
CH-NHAc)"), 178 (47, (Ar-CH=NH-Ac)"), 150 (51, (192 - CH,=C=0),
136 (100, (Ar-CH=NH,)"). - C3;H26N,04 (370.4) Calc. C 68.1 H 7.07 N
7.6 Found C 67.8 H7.17 N 7.6.

1,3-Bis-(3’ 4’ -dimethoxyphenyl)-1,3-diacetaminopropane (5b)

5b was prepared in the same way as 5a, but the mixture was extracted
with CH,Cl, instead of EtOAc and the eluent for CC was acetone/CH,Cl,
(/1; v/v).

meso-5b: Yield 6%. - m.p. 187-188°C (toluene/EtOAc (1/4; v/v)). - IR
(KBr, cm™): 1650 (C=0); 3260 (NH). - "H-NMR (CDCls): & (ppm) = 1.99
(s; 6H, -COCH3), 2.12-2.47 (m; 2H, -CH,-), 3.84, 3.85 (2s; 12H, -OCH3),
4.78-4.86 (m; 2H, -CH-), 6.32 (d; J = 7.4 Hz, 2H, -NH-), 6.77-6.81 (m; 6H,
Ar-H). - EI-MS: m/z = 430 (13, M"), 387 (4, (M - COCH3)"), 371 (14, (M
- CH;CONH,)*, McLafferty), 328 (27, (371 - CH;CO), 222 (100, (M -
Ar-CH-NH-Ac)"), 208 (28, (Ar-CH=NH-Ac)"), 180 (57, (222 -
CH,=C=0), 166 (86, (Ar-CH=NH,)"). - Cp3H3gN,0; (430.5) Calc. C 64.2
H7.02 N 6.5 Found C 63.8 H 6.82 N 6.4. ‘

racem.-5b: Yield 10%. - m.p. 189-190°C (toluene/EtOAc (1/4; v/v)). - IR
(KBr, cm’'): 1645 (C=0); 3260 (NH). - 'H-NMR (CDCls): § (ppm) = 1.93
(s; 6H, -COCH3), 2.47 (t; J = 7.2 Hz, 2H, -CH,-), 3.83, 3.85 (2s; 12H,
-OCHjy), 4.67-4.76 (m; 2H, -CH-), 5.97 (d; J = 7.5 Hz, 2H, -NH-), 6.73-
6.82 (m; 6H, Ar-H). - EI-MS: m/z = 430 (11, M%), 387 (6, M -
COCHa3)"); 371 (16, (M - CH;CONH,)*, McLafferty), 328 (27, (371 -
CH;CO0), 222 (100, (M - Ar-CH-NH-Ac)"), 208 (25, (Ar-CH=NH-Ac)"),
180 (65, (222 - CH,=C=0), 166 (92, (Ar-CH=NHy)"). - Cy3H3oN,04
(430.5) Calc. C64.2 H 7.02 N 6.5 Found C 63.9 H6.83 N 6.3

1,3-Bis-(4’ -methoxyphenyl)-1,3-diaminopropane dihydrochloride (6a)

meso-6a: The stirred mixture of meso-5a (1.2 g, 3.24 mmole) in 2N-HC]
(60 ml) and dioxane (30 ml) was refluxed for 12 h and cooled to room
temp. The solvents were evaporated in vacuo and the residue was stirred in
acetone (30 ml), filtered and crystallized from AcOH/H,O (10/1; v/v). The
crystals were filtered, washed with acetone (10 ml), and dried to afford
meso-6a-2HCI as white crystals. Yield 0.73 g (63%). - m.p. 277-282°C
(dec.). - IR (KBr, cm™): 1620 (aromatic C=C); 2600-3400 (NH). - 'H-
NMR (D,0): 3 (ppm) = 2.60-2.93 (m; 2H, -CH,-), 3.70 (s; 6H, -OCH3),
4.27-450 (m; 2H, -CH-), 6.83 (m; AA’BB’, 8H, Ar-H). -
C;7H2,N,0,-2HCI (359.3) Calc. C 56.8 H6.73 N 7.8 Found C 56.6 H 6,74
N77.

racem.-6a: Same reaction as described for meso-6a using racem.-5a
(2.3 g, 6.2 mmole) in 2N-HCI (110 ml) and dioxane (55 ml). Yield 1.35 g
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(61%). - m.p. 255-260°C (dec., glacial AcOH). - IR (KBr, em™): 1620
(aromatic C=C); 2600-3400 (NH). - 'H-NMR (D,0): 8(ppm) = 2.60-2.80
(m; 2H, -CH,-), 3.70-3.90 (m; 2H, -CH-), 3.75 (s; 6H, -OCH3), 7.10 (m;
AA’BB’, 8H, Ar-H). - C;7H,,N,0,-2HCI (359.3) Calc. C 56.8 H 6.73 N
7.8 Found C 56.6 H 6.88 N 7.5.

1,3-Bis-(3’ 4’ -dimethoxyphenyl)-1.3-diaminopropane dipicrate (6b)

The dihydrochlorides of 6b were prepared analogously to those of 6a. As
it was not possible to purify them, the dipicrates were analyzed.

meso-6b-dipicrate: Yield 58%. - m.p. 193-198°C (dec.. glacial
AcOH/H,0 (1/10; v/v)). - IR (KBr, cm™'): 2800-3600 (broad, NH). - 'H-
NMR (DMSO-dg): 8(ppm) = 2.51 (broad s; 2H, -CHy-), 3.65 (s; 6H, -
OCHS3;), 3.72 (s; 6H, -OCHjy), 4.13 (broad s; 2H, -CH-), 6.78-6.88 (m; 6H,
Ar-H), 8.24 (braod s; 6H, -NH;3*, D,O-exchange). 8.60 (s; 4H, Ar-H). -
C9H6N;042C¢H3N304-H,0 (822.7) Calc. C45.3 H4.17 N 13.6 Found C
454H4.24N 132

racem.-6b-dipicrate: Yield 63%. - m.p. 212-217°C (dec., glacial
AcOH/H,0 1/10 (v/v)). - IR (KBr, cm’™"): 2800-3600 (broad, NH). - 'H-
NMR (DMSO-dg): &(ppm) = 2.50-2.57 (m; 2H, -CH,-), 3.61-3.66 (m; 2H,
-CH-), 3.78, 3.79 (2s; 12H, -OCH3), 6.83-7.07 (m; 6H, Ar-H), 8.18 (broad
s; 6H, -NH3*, D,O-exchange), 8.60 (s; 4H, Ar-H). - CjgH,6N,Oy4
2CgH;3N30, (804.7) Cale. C 46.3 H 4.01 N 13.9 Found C 46.1 H 4.15 N
13.5.

Separation of the 6a-diastereomers by fractional crystallization of their
bis-hydrochlorides

After reduction of 4a and work-up to afford the mixture of 6a-diastereo-
mers, this mixture was freed from EtOAc in vacuo (oil pump), dissolved in
absol. EtOH (300 ml) and converted to the bis-hydrochlorides by gaseous
HCI under ice-cooling. After 48 h at -25°C the crystals were collected,
washed with EtOH and dried in vacuo. meso-6a-2HCI so obtained is free
from racem.-6a (tlc) and was recrystallized from AcOH/H,O (see above).

The mother liquors were evaporated in vacuo, the residue was dried (oil
pump), dissolved in acetone (200 ml), stirred for 30 min and filtered. After
drying racem.-6a-2HCI, contaminated with meso-6a-2HCI, was obtained.
This mixture was dissolved by boiling in glaciat AcOH (80 ml). After 3 h
at room temp. the crystals of contaminating meso-6a-2HCI were collected.
A further crop of racem.-6a-2HCI separated from the filtrate during stand-
ing in the refrigerator for 24 h. Partial evaporation and addition of Et;O
afforded further racem.-6a-2HCI. Recrystallisation from glacial AcOH.

Yields: meso-6a-2HCI: 6.9 g (26%). - racem.-6a-2HCl: 6.6 g (25%).

1,3-Bis-(4’-hydroxyphenyl)-1,3-diaminopropane dikydrobromide (7a)

meso-7a: meso-6a (1.0 g, 2.8 mmole) was dissolved in H,O (10 ml) and
dropped into saturated NaHCOj solution (30 ml). After 30 min the crystals
were filtered, washed with saturated NaCl solution (10 ml) and H,0 (10
ml) and dried in vacuo to afford the free diamine (meso-6a-base). To a
stirred solution of meso-6a-base (0.5 g, 1.75 mmole) in dry CHCIl3 (50 ml)
BBr; (1.3 ml, 14.0 mmole) in dry CHCI; (5 ml) was dropped at -5 - -10°C
under N,. The solution was refluxed for 6 h and stirred at room temp. for
12 h. To the ice-cooled solution dry CH3;OH (30 ml) was dropped for 30
min, then it was evaporated in vacuo. Acetone (20 ml) was added and the
crystals formed were collected. Yield 0.40 g (55%). - m.p. 196-200°C (dec.,
after precipitation with E;O from ethanolic solution). - IR (KBr, em™):
2600-3600 (broad, NH and OH). - '"H-NMR (D,0): 8(ppm) = 2.58-2.76
(m; 2H, -CH,-), 4.26 (dd; J, = 10.0 Hz, J; = 4.4 Hz, 2H, -CH-), 6.74 (m:
AA’BB’, 8H, AR-H). - C5H;gN,0,-2HBr (420.2) Calc, C 429 H 480 N
6.7 Found C 429 H 4.81 N 6.6. - If meso-7a is recrystallized from
AcOH/H,0 (4/1; v/v), the crystals melt at 165-175°C (dec.) and contain
AcOH: C;5HgN,0,-2HBr-CH3COOH (480.2) Calc. C 42.5 H 5.04 N 5.8
Found C42.4 H5.29 NS5.7.
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racem.-7a: racem.-6a (1.0 g, 2.8 mmole) was dissolved in water (10 ml).
After addition of 3N-NaOH (5 ml) racem.-6a-base was extracted with
EtOAc (3 x 30 mly. After work-up as usual, the free diamine was obtained
in 95% yield as a colourless oil, which crystallizes after drying at room
temp. and 0.1 torr. To a stirred solution of racem.-6a-base (0.5 g,
1.75 mmole) in dry CHCl; (50 ml) BBr; (1.3 ml, 14.0 mmole) in dry
CHCl; (5 ml) was dropped at -5 - -10°C under N,. The solution was
refluxed for 6 h and stirred at room temp. for 12 h. Dry CH;0H (30 ml)
was dropped to the ice-cooled solution during 30 min, then it was eva-
porated completely in vacuo. Acetone (20 ml) was added and the crystals
were collected. racem.-7a-2HBr was obtained as 0.5 acetone solvate after
drying. Yield 0.43 g (55%). - m.p. 204-207°C (dec.). - IR (KBr, cm™):
1700 (C=0); 2700-3600 (broad, NH and OH). - 'H-NMR (D,0): & (ppm) =
2.11 (s; 3H, -CH3), 2.67 (dd; J; =9.3 Hz, J, = 6.9 Hz, 2H, -CHy-), 3.77 (dd;
J; = 93 Hz, J, = 69 Hz, 2H, -CH-), 6.98 (m; AA’BB’, 8H, Ar-H).
- CysH gN»0,-2 HBr-0.5C3HgO (449.2) Calc. C 44.1 H5.16 N 6.2 Found C
44.1H535N59.

: 7,1-)81'.\‘-(3’ 4’ -dihydroxyphenyl)-1.3-diaminopropane dihydrobromide

meso- and racem.-7b were prepared as described for racem.-7a, but the
free diamines were extracted with CH,Cl, instead of EtOAc.

meso-7b: Yield 53%. - m.p. 178-183°C (dec., HBr 62%/H,0 (1/1; v/v)).
- IR (KBr, cm™): 2600-3600 (broad, NH and OH). - 'H-NMR (Dy0): &
(ppm) = 2.47-2.80 (m; 2H, -CH,-), 4.28 (dd; J; = 10.0 Hz, J, = 4.5 Hz, 2H,
-CH-), 6.48-6.71 (m; 6H, Ar-H). - C;sH,sN,0,4-2HBr-H,0 (470.2) Calc. C
38.3 H4.27N 6.0 Found C 38.2 H4.77N 5.7.

racem.-7b: Yield 55%. - m.p. 179-183°C (dec., HBr 62%/H;0 (1/2;
v/v)).- IR (KBr, cm™): 2600-3600 (broad, NH and OH). - 'H-NMR (D,0):
38 (ppm) =2.64 (dd; J; = 9.0 Hz, J, = 3.0 Hz, 2H, -CH,-), 3.75 (dd; J; = 9.0
Hz, J, = 3.0 Hz, 2H, -CH-), 6.59-6.96 (m; 6H, Ar-H). - C;5sH;gN,04-2HBr
(452.1) Calc. C39.9 H4.46 N 6.2 Found C 39.8 H4.40N 6.1.

Diiodo-1,3-bis-(4’-hydroxyphenyl)-1,3-diaminopropane-platinum(Il) (2a)

meso-2a: K,Ptl, solution was prepared by stirring K,PtCl, (0.104 g, 0.25
mmole) and KI (0.375 g) in H,O (2.5 ml) for 30 min at room temp. -
meso-7a-AcOH (0.12 g, 0.25 mmole) was dissolved in 12 ml of H,O/tert.
butanol (1/1; v/v), and the pH-value was adjusted to 6.0-6.5 by 0.1 N-
NaOH. K;Ptl, solution was dropped to this solution during 30 min at 40°C.
The mixture was stirred at 40°C and pH 6.0-6.5 for 4 h. After further 3 h at
room temp. the yellow coloured product was filtered, washed with water
and dried in vacuo. Yield 0.171 g (97%). - m.p. 199-201°C (dec.). - IR
(KBr, cm'™'): 2800-3600 (broad, NH and OH). - 'H-NMR (DMF-d;): &
(ppm) = 2.02-2.18 (m; 1H, -CH,-), 2.46-2.75 (m; 1H, -CH;-), 4.32-4.52 (m;
2H, -CH-), 4.60-4.85 (m; 2H, -NH,), 5.30-5.70 (m; 2H, -NH,), 7.12 (m;
AA’BB’, 8H, Ar-H), 9.70 (s; 2H, Ar-OH). - PI-FAB-MS (glycerol/DMSO;
194pt): m/z = 657 (85%, (M - 1 + DMSO)"). - C;5H;51,N,0,Pt (707.2)
Calc. C25.5 H2.57 N 4.0 Found C 25.2 H2.68 N 3.7.

racem.-2a: same procedure as in the synthesis of meso-2a with racem.-7a
(0.104 g, 0.25 mmole). Yield 0.163 g (92%). - m.p. 206-208°C. - IR (KBr,
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cm’): 2800-3600 (broad, NH and OH). - '"H-NMR (DMF-d;): & (ppm) =
2.42-2.52 (m; 2H, -CH,-), 4.10-4.27 (m; 2H, -CH-), 5.14-5.30 (m; 4H,
-NHy), 7.24 (m, AA’BB’, 8H, Ar-H), 9.69 (s; 2H, Ar-OH). - PI-FAB-MS
(glycero/DMSO; '*Pt): m/z = 657 (85%, (M - 1 + DMSO)"). -
Cy5H,51,N;0,Pt (707.2) Calc. C 25.5 H 2.57 N 4.0 Found C 252 H2.57 N
38.

Diiodo-1,3-bis-(3’ 4’ -dihydroxyphenyl)-1 3-diaminopropane-platinum(II)
(2b)

meso-2b and racem.-2b were prepared as described for meso-2a.

meso-2b: Yield 0.073 g (39%). - m.p. 166-169°C (dec.). - IR (KBr,
cm’!): 2900-3600 (broad, NH and OH). - 'H-NMR (DMF-d;): &ppm) =
2.02-2.15 (m; 1H, -CHj-), 2.48-2.66 (m; 1H, -CH,-), 4.24-4.46 (m; 2H,
-CH-), 4.50-4.66 (m; 2H, -NH,), 5.32-5.66 (m; 2H, -NH), 6.78-7.10 (m;
6H, Ar-H), 9.12 (s; 4H, Ar-OH). - C,sH,gI,N,04Pt (739.2) Calc. C 24.4 H
2.45N 3.8 Found C24.2 H3.14 N 3.6.

racem.-2b: Yield 0.172 g (93%). - m.p. 170-172°C (dec.). - IR (KBr,
em™"): 2900-3600 (broad, NH and OH). - 'H-NMR (DMF-d;): § (ppm) =
2.34-2.48 (m; 2H, -CH,-), 3.96-4.34 (m; 2H, -CH-), 4.90-5.40 (m; 4H,
-NHy), 6.78-7.22 (m; 6H, Ar-H), 9.05 (s; 4H, Ar-OH). - C;sH;gl,N,04Pt
(739.2) Calc. C24.4 H2.45 N 3.8 Found C 24.4 H 2.69 N 3.8.
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