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1,3-Diphenylpropan-1,3-diamine, 3. Mitt.’,*): Synthese von 
1,3-Bis(hydroxy-halogenphenyl)propan-l,3-diaminen und ihren Pt(I1) 
Komplexen 

Teil A: Synthese der Liganden‘’ 

Die Titel-Diamine werden nach von Auwers bzw. Arakuna aus entspr. 
substituienen Benzaldehyden und Acetophenonen uber die Chalcone her- 
gestellt, an die 2 Mol Hydroxylamin addien werden. Reduktion und Tren- 
nung der Diastereomeren auf der Stufe der Bisacetamide fuhren zu den 
Diaminen, die als Liganden fur Pt(I1) Komplexe dienen ( s .  nachstehende 
Arbeit). 

The title diamines were prepared according to von Auwer’slArukawu’s 
procedures starting from appropriately substituted benzaldehydes and ace- 
tophenones via chalcones, addition of two moles of hydroxylamine, reduc- 
tion, and separation of diastereomers as N,N-bisacetamides. - The R(n) 
complexes of the title ligands are described in the following paper. 

During the last decade Schonenberger er u1.3.4) have thoroughly investi- 
gated chemical and pharmacological properties of 1.2-diphenylethane- 1,2- 
diamine-Pt(1I) complexes within the special research unit “Experimental 
Chemotherapy of Cancer”, established by Deutsche Forschungsgemein- 
schaft under the leadership of H. SchBnenberger. There are, however, only 
a few papers dealing with propane-1.3-diamines as ligands of Pt(I1) com- 
p l e ~ e s ~ . ~ ” ) .  In most cases the propane skeleton has been varied at C-2 (cf. 
spiroplatine, e.g.@). Okumoto er d5) have tested the cytostatic activity of 
the enantiomers and of the meso-form of unsubstituted 1.3-diphenylpro- 
pane-l,3-diarnine-Pt(II) complex: in mice L 1210 leukemia the inefficacy 
was amibuted to low solubility in water5). This compound was also tested 
as its dichloro-Pt- and sulfato-Pt complex’): here the dichloro complex 
revealed efficacy with T/C = 169, and the sulfato complex was nearly as 
effective (T/C = 158). 

Here we describe the syntheses of 1,3-diphenyIpropane- 
1,3-diamines with substitution patterns of the aromatic 
rings known to enhance the activity of pertinent Pt com- 
plexes as compared with the efficacy of the Pt complexes of 
the unsubshtuted ligands, as it was found by Schonenberger 
and his g r o ~ p ~ . ~ ~ )  for 1,2-diphenylethane- 1,2-diamine-Pt(II) 
complexes. The pertinent Pt(I1) complexes with C1- and 
SO4*- as leaving ligands were prepared because we are 
interested in their antitumor activities and their affinities to 
the estrogen receptor in comparison with those of the equal- 
ly substituted diphenylethane derivatives. 

Schonenberger er a/.*’ have correlated the estrogenic efficacy of 1,2- 
diphenylethanp-1.2-diamines with their conformation: according to ‘H- 
NMR spectra the phenyl groups of the diastereomeric 1-(2-chloro-4- 

*) Part B: following paper 
+) Dedicated to Prof. Dr. B. Unferhulf, Marburg/Germany, on the occasion 

of his 60th birthday. 
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Fig. 1: Conformations of eryfhro-(RS)- (a) and rhreo-(SS)-l-(2-chloro-4- 
hydroxyphenyl)-2- (2.6-dichloro-4-hydroxyphenyl)ethylenediarnine-dichlo- 
ro-Pt(I1) (b) complexes, according to lit!). 
Ar: 2,6-C12,4-OH-phenyI; Ar’: 2-C1,4-OH-phenyl 

hydroxyphenyl)-2-(2,6-dichloro-4-hydroxyphenyl)ethylenediamines are 
oriented synclinally in the rhreo-fonn and in antiperiplanar conformation 
in the erythro-diastereomer. After formation of the Pt complexes the 
arrangement in both diastereomers is synclinal, and the estrogenic efficacy 
of the eryrhro-complex is increasing as compared to that of the corre- 
sponding free ligand. This is contradictional to hexestrol because for this 
molecule an antiperiplanar arrangement of the aromatic rings is assumed to 
be responsible for its interaction with the estrogen receptor’). - The five- 
membered ring of the Pt complexes of 1,2-diphenylethane-l,2-diamines 
can adopt h- and &conformation. According to Schonenberger’s NMR- 
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results there is a preference of one conformer in the eryrhro- and rhreo-dia- 
stereomer. In the rhreo-form the &conformation (Fig. I ) ,  having the aro- 
matic rings equatorially oriented, predominates. The k-conformation is 
impeded probably on account of steric reasons. These results can be 
extended to meso- and ruc-forms'o). Also in the erythro-configuration the 
&conformation predominates. Interconversion to the Lconformation was 
not observed3"). 

In contrast to the rigid 5-membered rings the 6-ring com- 
plexes are regarded to be more flexible. Therefore, we 
intended to prove whether cytotoxicity and affinity to the 
estrogen receptor (see above) are due to the 1,2-diamino- 
ethane complexes only. If so, the additional C-atom of the 
1,3-diaminopropane-Pt complexes leading to rings with less 
pronounced conformations should alter these pharmacologi- 
cal properties whilst quality and influence of the leaving 
ligands remain unchanged. 

Here we describe the syntheses of the test compounds; the arguments for 
the stereochemical assignments will be given in Part V of this series. 

Syntheses 

The syntheses of the 1,3-diphenylpropane- 1,3-diamines is 
laborious, because the substituents of the phenyl rings 
under consideration have to be introduced in the starting 
materials, i. e. into benzaldehydes and acetophenones, res- 
pectively. These educts are not commercially available. The 
synthesis follows more or less the principles described by 
von Auwers") outlined in lit.'). In brief, adequately substi- 
tuted benzaldehydes and acetophenones are condensed to 
the pertinent 1,3-dipheny1-2-propen-2-ones (chalcones) 
which react with two molecules of hydroxylamine forming 
either 1 -hydroxyamino-3-hydroxyimino- 1,3-diphenylpro- 
panes or - by air induced oxidation") - 1,3-bis(hydroxyimi- 

no)-l,3-diphenylpropanes (cf. Scheme 2 in lit.'); the assign- 
ment of the hydroxyamino- and of the hydroxyimino-group, 
respectively, to C-1 and C-3 follows from the reaction 
mechanism as establshed by von Auwers'.' I)) .  

These compounds are reduced to the stereoisomeric 1,3- 
diphenylpropane- 1,3-diamines. - These diastereomers are 
separated as their NN-bisacetamides, followed by hydroly- 
sis'). Denmark and Kim'2) have published a diastereoselec- 
tive synthesis of 1,3-diphenylpropane- 1,3-diamine. This 
procedure, however, is not suitable for highly substituted 
derivatives. Moreover, high diastereoselectivity is not use- 
ful in our case because we need both diastereomers for the 
pharmacological tests which will be reported in a forthcom- 
ing publication. 

Chalcones 

The benzaldehyes and acetophenones for the formation of 
the chalcones are known (cf. Experim. Part). The chalcones 
were prepared according to Kohlerk3). If there is no or just 
one halogen substituent in the orrho-positions of the perti- 
nent benzaldehydes or acetophenones, respectively, the 
yields of the corresponding chalcones are nearly quantita- 
tive. The synthesis of highly halogenated chalcones, how- 
ever, was impeded by low solubility of the starting materi- 
als affording deteriorated products in diminished yields. 
Therefore, these chalcones were prepared in EtOH/water 
mixtures of varied composition (cf. Experim. Part). Most of 
the 1,3-diphenyl-2-propen-l-ones show J = 16 Hz for the 
=C-H signals indicating E-conf igura t i~n '~~ '~) .  For those 
compounds for which the J values cannot be determined 
(cf. Experim. Part) we also assume E-configuration. 

Tab. 1: 1,3-Diphenyl-2-propen-l-ones 1-16 

comp. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
11 
1 2  
13 
14  
15  
16 

R1 R2 R3 R4 Rs R6 R7 RE 
0'343 H H H OCH3 H H H 

H OCH3 H H H OCH3 H H 
H H OCH3 H H H OCH3 H 
H OCH3 OCH3 H H OCH3 OCH3 H 
H H OCH3 H F H OCH3 H 
H H OCH3 H a H OCH3 H 
H H OCH3 H Br H OCH3 H 
a H OCH3 Q OCH3 H H H 
a H OCH3 CI H OCH3 H H 
a H OCH3 CI H H OCH3 H 
F H OCH3 H F H OCH3 H 
a H OCH3 H a H OCH3 H 
a H OCH3 Q F H OCH3 H 
a H O C H 3 C I  a H OCH3 H 
a H OCH3 CI a H OCH3 CI 
a om3 H a Q DcH3 H Q 
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I -Hydroxyamino-3 -hydroxyimino-l,3-diphenylpropanes 
and 1,3 -bis( h ydroxyimin0)- I ,J-dipheny lpropanes 

The chalcones described above were treated with two 
moles of NH20H HC1 in EtOH/KOH')*), following Araka- 
wa's modification16). 

TIC control of our condensation experiments indicated 
formation of the hydroxyamino-hydroxyimino compounds 
besides the bis-oximes in all cases. In the reaction of 4 both 
products were isolated, in all the other experiments only the 
main product was purified and characterized: as a rule, 
highly substituted educts mainly afford the hydroxyamino- 
hydroxyimino derivatives whilst the bis-oximes predomi- 
nate in the case of starting materials not substituted in their 
ortho-positions. For the preparation of compounds 22-24 
and 28-31 the standard reactions had to be modified (Exper- 
im. Part) because especially F-containing materials led to 
brown gums from which no defined compounds could be 
isolated. Some of the other crude products contained only 
traces of the title compounds. Here lowering the pH value 
to 12 afforded satisfying yields. 

Hydroxyamino compounds and bis-oximes can be differentiated by the 
TTC-reaction17) (formation of red triphenylformazan from colourless 
2,3,5-triphenyltetrazolium chloride): this reaction is positive with the 
reducing hydroxylamines, not with the bis-oximes. 

1,3-Diacetamino-l,3-diphenylpropanes 

bound our experiments with the bromide 24 confum these 
reports. - Hydrogenolytic elimination of h a l ~ g e n e ~ ~ . ~ ~ )  from aromatic 
groups excluded this procedure for the reduction of o x i m e ~ ~ l - ~ ~ ) .  - Hydro- 
~ i l y l a t i o n ~ ~ - ~ ~ )  turned out to be useless in our hands, and so did dibo- 
rane39.40) and hydrazine/Raney-Ni"). was not tried. 

The reduction with TiC14/NaBH4 in 1,2-dimethoxyethane 
as described by K ~ n o ~ ~ )  proved to be optimal for our com- 
pounds. Yields were satisfying, and there was not elimina- 
tion of halogen. 

There are many reports concerning the active species of this reagent. 
Ti(IV) is reduced to Ti(III)44) which forms the tris-(tetrahydroborato)-( 1,2- 
dimethoxyethane)Ti(III) complexq5), resulting from thermal decomposition 
of the sodium tetra-(tetrahydroborato)-( 1,2-dimethoxyethane)Ti(III) com- 
p l e ~ ' ~ . ' ~ )  first described by NOth4*). - We unsuccessfully tried to use 
terahydrofurane instead of 1 ,Zdimethoxyethane as a solvent. 

The crude diamines were N-acetylated to the bisacet- 
amides which were separated to the meso-lrac- or 
threo-lerythro-stereomers. Whilst these separations worked 
nicely with most compounds, it was laborious with the 
highly substituted bisacetamides 52-57; compounds 58 and 
59 could be separated on RP-18 silica only. 

I ,3-Diphenylpropane-l,3-diamines 

The diamines 60-87 were obtained by heating the bis- 
acetamides in 2N HClldioxane, affording the dihydrochlo- 
rides. These salts, however, could not be purified success- 
fully. So the bases were mainly analyzed as their dipicrates. 

A variety of methods is known for reducing hydroxylamines/oximes to 
mines: in our hands sodium in absol.  alcohol^^^.'**'^) led to poor results of 
highly deteriorated products. - LiAIH4 may produce aziridines20'22) and 
- probably by Be~kmann-rearrangement~~' - sec. a ~ n i n e s ~ ~ - ~ ~ ) .  LiA1H4 was 
dismissed, however, mainly on account of elimination of aromatically 

Ether cleavage 

Phenolic OH-groups of a mOeCUk in an appropriate 
distance seem to be a prerequiste for high affinity to the 

Tab. 2: 1 -Hydroxyamino-3-hydroxyimino-1.3-diphenylpropanes 19, 20, 22-31 
and 1,3-Bis-(hydroxyimino)-1,3-diphenylpropanes 17, 18, and 21 

1s 
1 9  
2 0  
2 1  
22  
23  
24 
25 
26 
2 1  

2 9  
30 
3 1  

2 8  

H -3 
H H 
H -3 

H OCH3 
H H 
H H 
H H 
a H 
a H 

H 
F H 
a H 
a H 
Q H 

H 

-3 
-3 

OCH3 
-3 
-3 
-3 
-3 
-3 
-3 
m 3  
m3 
m 3  
-3 

H H 
H H 
H H 
H H 
H F 
H a 

a m 3  

H Br 

a H 
a H 
H F 

a F 
H a 

a a  

-3 
H 

-3 

-3 
H 
H 
H 
H 

m 3  
H 
H 
H 
H 
H 

H 
-3 
-3 
-3 
-3 
O M 3  
-3 
H 
H 

-3 
m 3  
O M 3  
-3 
-3 
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cop. 
32. 33 
34, 35 
36, 37 

Tab. 3: I ,3-Diacetamino- I ,3-diphenylpmpanes 32-59 

RI Rz R3 R4 R5 R6 R7 
-3 H H H OCH3 H H 

H OCH3 H H H OCH3 H 
H H OCH3 H H H OCH3 

I I  c-0 c-0 
I I  
CH) CH3 

38, 39 
40, 41 
42, 43 
44, 45 
46, 47 
48, 49 
50, 51  
52, 53 
54, 55 
56, 57 
58, 59 

H OCH3 
H H 
H H 
H H 
Q H 
Q H 
Q H 
F H 
Q H 
CI H 
a H 

camp. 

62, 63 
60, 61 

64, 65 
66, 67 
68, 69 
70, 71 
72, 73 
74, 75 
76, 77 
78, 79 
80, 81 
82, 83 
84, 85 
86, 87 

H H 
H F 

H Br 
Q (3333  
CI H 
cl H 
H F 

H a 

H a 
Q F 
Q a 

R1 R2 R3 R4 Rs R6 R7 
OCH3 H H H OCH3 H H 

H OCH3 H H H OCH3 H 
H H OCH3 H H H -3 
H OCH3 OCH3 H H -3 -3 
H H o(313 H F H -3 
H H OCH3 H a H -3 
H H OCH3 H Br H OCH3 
a H -3 Q OCH3 H H 
Q H OCH3 CI H OCH3 H 
a H OCH3 Q H H -3 
F H OCH3 H F H OCH3 
Cl H OCH3 H Q H -3 
Q H OCH3 a F H OCH3 
Q H O C H ~ Q  a H -3 

OCH3 
H 
H 
H 
H 

a 3  
H 
H 
H 
H 
H 

m 3  

-3 
-3 

-3 
H 
H 

-3 

-3 

-3 

-3 

-3 

Tab. 4: Methoxy-substituted 1,3-diphenylpropane-l,3-diamines 60-87 

R7 

R' 

x 2 H U  

estrogen receptor49). Therefore, the methoxy groups had to 
be cleaved. To this end the methoxy-diamines were re- 
fluxed with BBr3 in dichloromethane. Even after three days 
the o-rnethoxy ethers 60 and 61 had not reacted, and treat- 
ment with HBr (48%) failed, too. Analogous difficulties 
have been observed by ~ V l i i l l e r ~ ~ )  for o-methoxy- 1,2- 
diphenylethane- 1,2-diamines. This cannot, however, be 
generalized: contrary to 60 and 61 (meso, rac-form), 
erythro- and threo- 1 -(2,6-dichloro-4-methoxyphenyl)-3- 

(2-methoxypheny1)propane- 1,3-diamines 74, 75 reacted 
with BBr3 affording the pertinent phenols in good yields 
without problems. - The phenolic amines 88-113 were ana- 
lyzed partly as dihydrobromides, partly as dipicrates. 

Tab. 5: Hydroxy-substituted 1.3-diphenylpropane-1.3-diamines 88-113 

90, 91 
92, 93 
94, 95 
96, 97 
98, 99 

loo, 101 
102, 103 
104, 105 
106, 107 
108, 109 
110, 111 
112, 113 

x 2 HBr 

RI Rz R3 R4 Rs R6 R7 
H O H H  H H O H H  
H H OH H H H O H  
H O H O H H  H OH OH 
H H OH H F H OH 
H H OH H Q H O H  
H H O H H  Br H O H  
Q H O H Q O H H  H 
Q H OH Cl H O H H  

H OH Q H OH CI H 
F H OH H F H O H  
Q H OH H a H OH 
Q H OH c1 F H O H  

I Q  H O H Q Q  H OH 

R(I1) complexes of these diamines with Cl-, I-, S02-, and 
water as additional ligands are described in the following 
paper. 

Experimental Part 

Devices: lit.').- Drying over Na2S04.- Evaporation at 15 Tom.- 'H- 
NMR-spectra at 90 MHz, if not stated otherwise.- Temp. in "C.- Com- 
pounds are colourless, if not stated otherwise. 

Benraldehydes (Formulas not shown) 

2-Fluoro-4-methoxybenzaldehyde (114)51) 

Aldehyde 114 was prepared from 4-bromo-3-fluoroanisol: A mixture of 
4-bromo-3-fluoroanisol and 2-bromo-5-fluoroanisol was prepared as fol- 
lows: at -60" 15.98 g Br2 (0.2 mole) in 25 ml of CHC13 were added drop 
by drop to a mixture of 12.6 g (0.1 mol) of 3-fluoroanisol (Aldrich) and 
0.25 g Fe powder in 65 ml of CHCI, under stirring. Stirring was continued 
at -60" for 2 h. After warming up to mom temp. the mixture was poured 
into 90 ml of water. The org. phase was separated, washed with 10% 
NaOH and water and dried. After evaporation the residue was distilled at 
15 Torr: 76% of a mixture of the brominated anisols @ara-lorrho-isomer = 
4:l - 'H-NMR) which was further processed without separation. 

Formation of aldehyde 114 
Under Nz 40 ml of a 2.5 molar solution of n-BuLi (0.1 mole) were dilut- 

ed with 150 ml of absol. Et20 at -70'. Then 20.5 g (0.1 mole) of the mix- 
ture of bromo-fluoroanisols (see above) in 50 ml of absol. Et20 were 
added slowly keeping the temp below -55". Stining was continued at -55" 
for 15 min. Then. 11.3 g (0.1 mole) of N-formylpiperidine in 25 ml of 
absol. Et20 were added at -55". After warming up to room temp. the mix- 
ture was acidified by 2N HCI, the org. phase was separdted, washed and 
dried. The isomeric aldehydes were separated by column chromatography 
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(cc) (silica; CH2Cldpetrol ether (4O0-6Oo) 1: 1): 7 I % 114. m.p. 42-44'; 
42.5-44". 

2-Chloro-4-methoxyhenzaldehyde (115)'OS2) 

2.6-Dichloro-4-methoxybenzaldehyde ( 116)'0.52); Oxime: m.p. 175-177" 
(EtOH 50%). 

2.6-Dichloro-3-metho.ryhenzaldehyde (117)") 

Aldehydes 115-117 were prepared more or less following the procedures 
cited. For slight modifications see lit.54). 

Acetophenones (Formulas not shown) 

2-Fluoro4-metho.1yacetophenone ( I  18)55' 

2-Chloro-4-m~tho.ryacerophenone (119)56); Oxime: 97-98' (EtOH 70%). 

2-Bromo-4-metho.ryacetophenone (120).56.57) 

2.6-Dichloro-4-merhoxyacetophenone (121)2) 

2,6-DichIor-o-3-methoxyacerophenone (122)*) 

I ,3-Diphenyl-2-propen-I -ones 

E-1 3-Bis-(2-methoxyphenyI)-2-propen-l -one (1) 

Under vigorous stirring 15.02 g (0.1 mole) 2-methoxybenzaldehyde 
(Janssen) and 13.62 g (0. I mole) 2-methoxyacetophenone (Janssen) were 
added to 5.07 g (0.1265 mole) NaOH in 45 ml of water and 29 ml of 96% 
EtOH. After stirring for 12 h at room temp. the org. phase was separated, 
diluted with 200 ml of dichloromethane and washed with water and satd. 
NaCI-solution. After drying and evaporation the viscous oil was purified 
by fractionating distillation: yellow, viscous oil; 96%; b.p. 198-199' (0.7 
Tom).- CI7Hl6O3 (268.3) Calcd. C 76.1 H 6.01 Found C 75.9 H 5.90.- FT- 
IR (film): v" = 3073 m, 3046 m, 3004 m (C-H aromat.); 2965 m, 2942 m 
(C-H aliph.); 2838 m (OCH?); 1657 s (C=O); 1601 s (C=C).- 'H-NMR 
(CDCI'): 6 (ppm) = 7.92 (d; 'J = 15.8 Hz, IH, =CH), 7.27-6.77 (m; 9H, 8 
aromat. H and 1 =CH), 3.82, 3.80 (2s; 6H, OCH3). 

E-l3-Bis-(3-metho~phenyl)-2-propen-l-one (2) 

From 3-methoxybenzaldehyde (Janssen) and 3methoxyacetophenone 
(Janssen) as described for 1. Yellow, viscous oil; 95%. b.p. 184-186". 0.1 
mbar; (lit.'? 21 1-213"/0.5 TOIT).- FT-IR (film, cm-I): v" = 3073 m. 3004 m 
(C-H aromat.); 2961 m, 2942 m (C-H aliph.); 2836 m (OCH,); 1684 s 
(C=O), 1665 s (C=C); 1597 s (C=C).- 'H-NMR (CDCI'): 6 (ppm) = 8.04- 
6.85 (m; 10 H, 8 aromat. Hand 2H. =CH), 3.94.3.90 (2s; 6H, OCH3). 

E-l.3-Bis-(4-methoxyphenyl)-2-propen- I -one (3): I )  

E-l,3-Bis-(3,4-dimetho.tyhenyI)-2-propen-l -one (4):') 

E-1-(2-Fluoro-4-methoxyphenyl)-3-(4-metho.ryphenyl)-2-propen-I -one 
(5 )  

From 4-rnethoxybenzaldehyde (Merck) and 118 as described for 1: 90% 
needles, m.p. 91-92' (EtOH 70%).- CI7HI5FO3 (286.3) Calcd. C 71.3 H 
5.28 Found C 71.2 H 5.38.- FT-IR (KBr): V = 3077 w (C-H aromat.); 2998 
w, 2969 w (C-H aliph.); 2842 w (OCH,); 1651 s (C=O and C=C); 1622 s, 
1607 s, 1586 s (C=C).- 'H-NMR (CDCI'): 6 (ppm) = 7.99-6.48 (m; 9H, 7 
aromat. Hand 2H. =CH), 3.85 (s; 3H. OCH'), 3.81 (s; 3H, OCH,). 

E-t -(2-Chloro-4-metho.~phenyl)-3-(4-metho.~phenyl)-2-propen-l -one 
(6) 

From 4-methoxybenzaldehyde and 119 as described for 1: 94% needles. 
m.p. 81-82" (EtOH 50%).- C17H15C103 (302.8) Calcd. C 67.4 H 4.99 

Found C 67.2 H 4.97.- FT-IR (KBr): v" = 3075 w, 3029 w, 3010 w (C-H 
aromat.); 2946 w (C-H aliph.); 2938 w (OCH'); 1657 s (C=O and C=C); 
1591 s (C=C).- 'H-NMR (CDCI,): 6 (ppm) = 7.68-6.79 (m; 9H, 7 aromat. 
Hand 2H,=CH),3.84,3.82 (2s;6H,0CH3). 

E-l-(2-Bron1o-4-metho.~yphenyl)-3-(4-merhoxyphenyl)-2-propen-l -one (7) 

From 4-methoxybenzaldehyde and 120 as described for 1: 91% needles, 
m.p. 88-90' (EtOH 70%): CI7HISBrO3 (347.2) Calcd. C 58.8 H 4.35 
Found C 59.0 H 4.30.- FT-IR (KBr): v" = 3071 w (C-H aromat.); 2932 w 
(C-H aliph); 2838 w (OCH,); 1655 s (C=O and C=C); 1593 s (C=C).- lH- 
NMR (CDCI3): 6 (ppd250 MHz) = 7.55-6.89 (m; 3H aromat.), 7.52, 6.91 
(AA'BB'; ,JAB = 8.2 Hz, 4H aromat.), 7.46 (d; 3J = 15.9 Hz. lH, =CH), 
7.04 (d; 'J = 15.9 Hz, lH, =CH), 3.85 (s; 3H. OCH3), 3.84 (s; 3H, OCH3). 

I .3-Diphenyl-2-propen-I -ones 8-16; General procedure 

Under vigorous stirring 2 mmole of the pertinent benzaldehyde and 2 
mmole of the suitable acetophenone were added to 0.1 g (2.5 mmole) 
NaOH in 20 ml of 50% EtOH at room temp. After 4 h the mixture is 
cooled to 0-5°C and stirred for 1 h.- The chalcone is filtered off, washed 
with ice cold EtOH 50%, dried and purified by crystallization from 
EtOH/water of suitable concentration. 

E-l-(2-Methoxyphenyl)-3-(2,6-dichloro4-n1ethoxyphenyl)-2-propen-l -one 
(8) 

From 116 and 2-methoxyacetophenone (Janssen); 88% needles, m.p. 
125-127' (EtOH 99%).- C17H14C1203 (337.2) Calcd. C 60.6 H 4.19 Found 
C 60.6 H 4.19.- FT-IR (KBr): v" = 3091 w, 3013 w (C-H aromat.); 2963 w 
(C-H aliph.); 2838 w (OCH,); 1657 s (C=O); 1599 s (C=C).- 'H-NMR 
(CDC13): 6 (ppm) = 7.79 (d; '5 = 16.0 Hz, lH, =CH), 7.56 (d; 'J = 16.0 Hz, 
1H. =CH), 7.61-6.98 (m; 3H aromat.), 6.92 (s. 2H aromat.). 3.88 (s; 3H, 
OCH,), 3.80(s; 3H,0CH3). 

E-l-(3-Metho.ryphenyl~-3-~2.6-dichloro4-methoxyphenyl)-2-propen-I -one 
(9) 

From 116 and 3-methoxyacetophenone (Janssen); 93% crystals, m.p. 
105-106" (EtOH 70%).- C17H14C1203 (337.2) Calcd. C 60.6 H 4.19 Found 
C 60.6 H 4.16.- FT-IR (KBr): v" = 3085 w (C-H aromat.); 2948 w (C-H 
aliph.); 2838 w (OCH,); 1670 s (C=O); 1589 s (C=C).- 'H-NMR (CDCI,): 
6 (ppd250 MHz) = 7.89 (d; 'J = 16.0 Hz, IH, =CH), 7.68 (d; 'J = 16.0 
Hz, lH, =CH), 7.61-7.11 (m; 3H aromat.), 7.41 (t; 'J = 8.0 Hz, IH. 5-H 
aromat.), 6.95 (s; 2H aromat.), 3.88 (s; 3H, OCH'); 3.83 (s; 3H, OCH'). 

E-l-(4-Methoxyphenyl~-3-(2,6-dichloro-4-me1hoxyphenyI)-2-propen-I -one 
(10) 

From 116 and 4-methoxyacetophenone (Merck); 96% crystals, m.p. 
145-146" (EtOH 99%).- C17H14C1203 (337.2) Calcd. C 60.6 H 4.19 Found 
C 60.5 H 4.26.- CW-IR (KBr): v" = 3090 w, 3020 w (C-H aromat.); 2970 
w, 2940 w (C-H aliph.); 2850 w (OCH'); 1670 s (C=O and C=C); 1615 s, 
1605 s (C=C).- 'H-NMR (CDCI,): 6 (ppm) = 7.90 (d, 'J = 16.5 Hz, IH, 
=CH), 7.67 (d; 'J = 16.5 Hz, lH, =CH), 8.04, 7.00 (AA'BB'; 'Jm = 9.0 
Hz, 4H aromat.), 6.95 (s; 2H aromat.), 3.88 (s; 3H, OCH,), 3.82 (s; 3H, 
OCH3).- EI-MS: m/z (%) = 340, 338; 336 (5; 35C1-M+'); 303; 301 (100; 
(M - *Cl)+); 288, 286 (9; (303, 301 - 'CH3)+*); 260, 258 (9; (288, 286 - 
Co)''); 208,206, 204 (6, (C&,C1202)'). 

E-I .3-Bis-(2-fluoro-4-meethoxyphenyl)-2-propen- I -one (11) 

From 114 and 118 65% crystals, m.p. 95-96" (EtOH 70%).- CI7Hl4F2O3 
(304.3) Calcd. C 67.1 H 4.64 Found C 66.9 H 4.77.- CW-IR (KBr): v" = 
3100 w, 3030 w (C-H aromat.); 2990 w, 2960 w (C-H aliph.); 2850 w 
(OCH'); 1665 s (C=O and C=C); 1620 s, 1595 s (C=C).- 'H-NMR 
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(CDCI,): 6 (ppm) = 8.03-6.55 (m; 8H, 6 aromat. H and 2H, =CH), 3.90 (s, 
3H, OCH,), 3.84 (s; 3H. OCH3).- ELMS: m/z (%) = 304 (100; M+'); 289 

154 (59). 
(25; M - *CH3)+'); 285 (24; (M - 'F)+); 274 (71; (M - CH,O)+'); 180 (33); 

E-13-Bis-(2-chloro4-methoxyphenyl)-2-propen-l -one (12) 

From 115 and 119; 80% crystals, m.p. 121-123' (EtOH 70%).- 
CI7Hl4Cl2O3 (337.2) Calcd. C 60.6 H 4.19 Found C 60.5 H 4.36.- FT-IR 
(KBr): v" = 3108 w, 3071 w. 3013 w (C-H aromat.); 2998 w, 2986 w, 2950 
w (C-H aliph.); 2842 w (OCH,); 1655 s (C=O and C=C); 1605 s, 1584 s 
(C=C).- 'H-NMR (CDC13): 6 (ppm) = 7.89 (d; 3J = 16.5 Hz, lH, =CH), 
7.63-6.61 (m; 7H, 6 aromat. Hand lH, =CH), 3.83; 3.81 (2s; 6H, OCH3). 

E-l-(2-Fhoro4-me1hoxyphet~yl)-3-(2,6-dichloro-4-meihoxyphenyl)-2- 
propen-I -one (13) 

From 116 and 118; 80% needles, m.p. 156.158" (EtOH 99%).- 
C17HI3C1~FO3 (355.2) Calcd. C 57.5 H 3.69 Found C 57.5 H 3.70.- FT-IR 
(KBr): v" = 3085 w, 3010 w (C-H aromat.); 2977 w, 2942 (C-H aliph.); 
2844 w (OCH,); 1653 s (C=O and C=C); 1622 S ,  1593 s (C=C).- 'H-NMR 
(CDC1.0: 6 (ppm) = 8.04-6.50 (m; 5H. 3 aromat. H and 2H, =CH), 6.92 (s; 
2H aromat.), 3.86 (s; 3H. OCH3), 3.82 (s; 3H, OCH,). 

E-l-(2-Chloro-4-merho.~phenyl)-3-(2,6-dichloro-4-methoxyphenyl)-2- 
propen-I-one (14) 

From 116 and 119; 75% crystals; m.p. 133-135" (EtOH 99%).- 
Cl7HI3Cl3O3 (371.6) Calcd. C 54.9 H 3.53 Found C 54.8 H 3.51.- FT-IR 
(KBr): v" = 3087 w, 3010 w (C-H aromat.); 2950 w (C-H aliph.); 2836 w 
(OCH,); 1665 s (C=O and C=C); 1601 s (C=C).- 'H-NMR (CDCI,): 6 
(ppm) = 7.90-6.30 (m; 5H, 3 aromat. H and 2H, =CH), 6.91 (s; 2H aro- 
mat.), 3.85 (s; 3H, OCH3), 3.81 (s; 3H, OCH,). 

E-l,3-Bis-(2.6-dichloro-4-methoxyphenyl)-2-propen-I -one (15p 

E-lj-Bis-(2.6-dichloro-3-niethoxypkenyl)-2-propen-l-one (16):I) 

I -Hydroxyamino-3-hydroxyimino-l,3-diphenylpropanes 19,20,22-31 
and 1 jl-Bis-(hydroxyinrino)-l 3-diphenylpropanes 17,18, 21; General 
procedure 

To a stirred solution of the chalcone (0. I mole) in EtOH (240 ml) were 
added hydroxylamine-HCl (18.3 g; 0.263 mole) in water (40 ml) and KOH 
(24 g, 0.42 mole) in water (40 ml) at 50". For preparation of compounds 
22-24 and 28-31 KOH was added to pH 12 only. After heating to reflux 
for 20 min the mixture was evaporated to dryness in vacuo. Then 1.5 1 of 
water were added and the mixture was stirred for I h.- The precipitate was 
dried overnight at 2-3 Tom and recrystallized from an appropriate solvent. 
Some products need purification by column chromatography (cc) prior to 
recrystallization. 

13-Bis-(hydroxyiniino)-I ,3-bis-(2-meihoxyphenyl)propane (17) 

From 1; 55% needles, m.p. 157-159" (toluene).- CI7Hl8N2O4 (314.4) 
Calcd. C 65.0 H 5.77 N 8.9 Found C 65.5 H 5.92 N 8.5.- FT-IR (KBr): V = 
3237 s, br (OH); 3075 w, 3008 w (C-H aromat.); 2938 m (C-H aliph.); 

11.19 (s; 2H, =N-OH, H/D-exch.), 7.30-6.55 (m; 8H aromat.), 4.03 (s; 2H, 
2838 W (OCHj); 1601 S, 1582 S (C=N).- 'H-NMR ([DbIDMSO): 6 (ppm) = 

CHI), 3.45 ( s ;  6H, OCH,). 

I ,3-Bis-(hydro.~imino)-l,3-bis-(3-methnxyphenyl)propane (18) 

From 2; 58% needles, m.p. 158-160' (EtOH 96%).- CI7Hl8NZO4 (314.4) 
Calcd. C 65.0 H 5.77 N 8.9 Found C 65.4 H 5.75 N 8.6.- FT-IR (KBr): V = 
3231 s. br (OH); 3073 m, 3013 w (C-H aromat.); 2952 m, 2919 m (C-H 
aliph.); 2834 w (OCH,); 1605 s, 1582 s (C=N and C=C).- 'H-NMR 

(CDCI, + [D6]DMSO): 6 (ppm) = 11.60 (s; 2H, =N-OH, H/D-exch.), 7.23- 
6.73 (m; 8H aromat.), 4.30 (s; 2H. CHI), 3.70 (s; 6H. OCH3).- ELMS: m/z 
(%) = 314 (15; M+'); 282 (74; (M - 'NHOH)'); 135 (100; (Ar-CO)+); 107 
(9; ( I35 - CO)+). 

I 3-Bis-(4-meihoxyphenyl)-3-hydroxyamino-l -hydro.tyiminopropane (19) 

From 3; 44% crystals, m.p. 133-134" (MeOH).- CI7HZ$I2O4 (316.4) 
Calcd. C 64.5 H 6.37 N 8.9 Found C 64.4 H 6.40 N 8.8.- CW-IR (KBr): F 
= 3270 m, br (NH and OH): 3080 w. 3005 w (C-H aromat.); 2960 w, 2940 
w, 2900 w (C-H aliph.), 2840 w (OCH,); 1610 s (C=N and C=C).- 'H- 
NMR (CDCI, + [D6]DMSO): 6 (ppm) = 10.77 (s, br; IH, =N-OH, H/D- 
exch.), 7.60-6.67 (m; 8H aromat.), 7.20 (s. br; lH, OH, H/D-exch.), 5.33 
(s, br; lH, NH, H/D-exch.), 4.30-4.04 (m; 1H. CH, H/D-exch.: 4.21: ABX. 

3.29 (ABX IJAB = 12.9 Hz, 3Jex = 7.4 Hz, IH, CH& 2.98 (ABX 'JAB = 
12.9 Hz, 'Ja = 7.4 Hz. lH, CHI).- ELMS: m/z (a) = 316 (7; M+'); 298 
(7; (M - HzO)"); 283 (12; (298 - 'CH,)+); 165 (23; McLafferty); 152 (100; 
benzylic cleavage). 

,JAX = 7.4 HZ, ,JBX = 7.4 Hz), 3.77 ( s ;  3H, OCH,), 3.73 (s; 3H, OCH3), 

I .3-Bi~-(3,4-dimethoqphenyl)-3-hydroxyamino-l -hydroxyiminopropane 
(20):" 

I3-Bis-(hydroxyimino)-l~-bis-(3.4-dimethoxyphenyl)propane (21):') 

I -(2-FIuoro-4-methoxyphenyl)-3-(hydroxyamino)-l -hydro,tyimino-3 
(4-metho.ryphenyl)propane (22) 

From 5; cc prior to crystallization (SiOz; CH2C12/EtOAc 2/1 (v/v); 26% 
crystals, m.p. 156-159" (toluene).- CI7Hl9FNZO4 (334.4) Calcd. C 61.1 H 
5.73 N 8.4 Found C 61.6 H 6.01 N 7.8.- FT-IR (KBr): v" = 3255 s, br (NH 
and OH); 3073 w, 3006 w (C-H aromat.); 2959 w, 2936 w, 291 1 w (C-H 
aliph.); 2838 w (OCH3); 1624 w. 1576 m (C=N).- IH-NMR ([D6]DMSO): 
6 (ppm) = 11.15 (s; lH, =N-OH, HD-exch.), 7.41 (t; ,J = 8.5 Hz, 4JHF = 
8.5 Hz, IH, 6-H aromat.), 7.18 (s; lH, OH, H/D-exch.). 7.14-6.56 (m; 6H 
aromat.), 5.63 (s, br; IH, NH, H/D-exch.), 3.90 (1H. CH, overlap with 
OCH,-signals), 3.86, 3.80 (2s; 6H. OCH3). 3.35-2.82 (m; 2H. CHI). 

I -(2-Chloro-4-metho.xyphenyl)-3-hydro.ryamino-I -hydroxyimino-3- 
(4-methoxypheny1)propane (23) 

From 6; cc prior to crystallization (cf. 22); 28% crystals, m.p. 155-158' 
(toluene).- Cl7Hl9C1N2O4 (350.8) Calcd. C 58.2 H 5.46 N 8.0 Found C 
58.4 H 5.52 N 8.3.- FT-IR (KBr): v" = 3267 s, br (NH and OH); 3006 w (C- 
H aromat.); 2959 w, 2934 w (C-H aliph.); 2838 w (OCH,); 1601 s (C=N).- 
'H-NMR ([D6]DMSO): 6 (ppm) = 11.42 (s; 1H. =N-OH, H/D-exch.), 
7.51-6.59 (m; 8H, 7 aromat. Hand 1 OH, IUD-exch.), 5.61 (s, br; 1H. NH, 
WD-exch.), 3.90 (1H. CH, partial overlap with OCH3-signal), 3.77 (s; 3H, 
OCH,), 3.70 (s; 3H, OCH,), 3.21-2.69 (m; 2H, CHI). 

I -(2-Bromo-4-methoxyphenyl)-3-hydroxyamino-l -hydroxyimino-3- 
(4-niethoxyphenyl)propane (24) 

From 7; cc prior to crystallization (cf. 22); 24% crystals, m.p. 152-155" 
(toluene).- CI7Hl9BrN2O4 (395.3) Calcd. C 51.7 H 4.85 N 7.1 Found C 
52.0 H 4.95 N 6.7.- FT-IR (KBr): V = 3264 s, br (NH and OH); 3006 w (C- 
H aromat.); 2936 w (C-H aliph.); 2838 w (OCH3); 1605 s (C=N).- IH- 
NMR ([DbIDMSO): 6 (ppm) = 11.1 1 (s; IH, =N-OH, H/D-exch.), 7.42- 
6.62 (m; 7H aromat.), 7.17 (s; IH, OH, H/D-exch.), 5.59 (s, br; lH, NH. 
WD-exch.), 3.91 (lH, CH, partial overlap with OCH,-signals). 3.84 (s; 
3H,OCH3),3.77 (s; 3H,0CH3), 3.42-2.85 (m; 2H.CH2). 

3-(2.6-Dichloro-4-methoxyphenyl)-3-hydroxyamino-l -hydro.tyimino-I- 
(2-meihoxypheny1)propane (25) 

From 8; 51% crystals, m.p. 155- 157' (toluene).- Cl7HI8Cl2N2O4 (385.3) 
Calcd. C 53.0 H 4.71 N 7.3 Found C 53.4 H 4.76 N 7.2.- FT-IR (KBr): F = 
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3268 s. br (NH and OH), 3079 w, 3000 w (C-H aromat.); 2942 w (C-H 
aliph.); 2840 w (OCH,); 1601 s (C=N).- 'H-NMR ([D6]DMSO): 6 (ppm) = 
11.05 (s, br; IH, =N-OH, IUD-exch.), 7.45 (s. br; lH, OH, H/D-exch.). 
7.33-6.71 (m; 6H aromat.), 5.74 (d; 3J = 9.0 Hz, lH, NH. H/D-exch.), 
5.10-4.75 (m; 1H, CH, H/D-exch.: 4.97; ABX, 3 J ~ x  = 7.0 Hz, ,JBX = 7.0 
HZ). 3.76; 3.74 (2s; 6H, OCH,), 3.41 (ABX; ' J A ~  = 14.4 Hz, 3JBx = 7.0 
Hz, lH, CH2). 3.08 (ABX; 'JAB = 14.4 Hz. 'JAX = 7.0 Hz, lH, CH2). 

3-(2.6-Dichlor0-4-methoqphenyl)-3-hydroxyamino-l -hydroxyimino-I- 
(3-methoxypheny1)propane (26) 

From 9; 53% crystals, m.p. 151-152" (toluene).- CI7Hl8Cl2N2O4 (385.3) 
Calcd. C 53.0 H 4.71 N 7.3 Found C 53.3 H 4.60 N 7.3.- FT-IR (KBr): i j  = 
3295 s, br (NH and OH), 3094 w, 3004 w (C-H aromat.); 2961 w, 2940 w, 
2907 w (C-H aliph.); 2836 w (OCH,); 1603 s (C=N and C=C).- 'H-NMR 
([D,]DMSO): 6 (ppm) = 11.22 (s; IH, =N-OH, H/D-exch.), 7.61 (d; 
,JHONH = 1.5 HZ. IH, OH. H/D-exch.), 7.34-6.80 (m; 4H aromat.), 6.97 (s; 
2H aromat.), 5.92 (dd; 'JmOH = 1.5 Hz, ' )J~,-H = 9.0 Hz, lH, NH, H/D- 
exch.), 5.17-4.81 (m; IH, CH, H/D-exch.: 5.03; ABX, 3 J ~ x  = 7.5 Hz, 3 J ~ x  
= 7.5 Hz), 3.77 (s; 6H, OCH3). 3.47 (ABX; 'J- = 12.6 Hz, ,JBX = 7.5 Hz, 
1H. CH2), 3.16 (ABX; 2 J ~ ~  = 12.6 Hz, ,JAx = 7.5 Hz, lH, CH2). 

3-(2,6-Dichloro-4-methoxyphenyl)-3-hydro.ryamino-l -hydroxyimino-1- 
(4-methoqpheny1)propane (27) 

From 10; 64% crystals, m.p. 188-190' (EtOH 96%).- CI7Hl8CI2N2O4 
(385.5) Calcd. C 53.0 H 4.71 N 7.3 Found C 52.7 H 5.07 N 7.0.- CW-IR 
(KBr): S = 3260 m, br (NH and OH); 3080 w, 3005 w (C-H aromat.); 2950 
w (C-H aliph.); 2845 w (OCH,); 1615 s (C=N).- 'H-NMR (CDC13 + 
[DBIDMSO): 6 (ppm) = 10.80 (s; IH, =N-OH, H/D-exch.), 7.55, 6.81 
(AA'BB'; 'JAB = 9.0 HZ, 4H aromat.). 7.46 (d; ,JHONH = 1.5 HZ, 1H, OH, 
WDexch.), 6.84 (S; 2H iUOl'tlat.), 5.90 (dd; 3 J ~ ~ O ~  = 1.5 HZ,  3 J ~ , - ~  = 9.0 
Hz, lH, NH, H/D-exch.), 5.15-4.88 (m; IH, CH, m-exch.:  5.03; ABX, 
,JAX = 7.6 Hz. ,JBX = 7.6 Hz), 3.77 (s; 3H, OCH,), 3.73 (s; 3H, OCH,), 
3.49 ( A B X  'JAB = 12.9 Hz, ,JBX = 7.6 Hz, 1H. CH2). 3.07 ( A B X  2JAB = 
12.9 Hz, ,JAX = 7.6 Hz, lH, CH2). 

1,3-Bis-(2-fluoro-4-methoxyphenyl)-3-hydroxyamino-l- 
hydroxyiminopropane (28) 

From 11; cc prior to crystallization (cf. 22); 30% crystals, m.p. 158-160' 
(toluene).- Cl7HI8F2NZO4 (352.3) Calcd. C 58.0 H 5.15 N 8.0 Found C 
58.4 H 5.51 N 8.4.- FT-IR (KBr): 7 = 3270 s, br (NH and OH); 301 1 w (C- 
H aromat.); 2963 m, 2938 m. 2915 m (C-H aliph.); 2840 m (OCH,); 1624 
s, 1578 m (C=N).- 'H-NMR ([D6]DMSO): 6 (ppm/250 MHz) = 11.08 (s; 
lH, =N-OH, H/D-exch.), 7.87 (s; IH, OH, H/D-exch.), 7.19 (t; 3J = 8.4 Hz, 

mat.), 6.64-6.35 (m; 5H, 4 aromat. H and IH, NH, H/D-exch.), 4.00-3.94 

3H, OCH3), 3.67 (s; 3H, OCH,), 3.45 ( A B X  'JAB = 12.6 Hz, ,JBX = 4.5 

4 J ~ p  = 8.4 Hz, 1H aromat.), 6.76 (ti 3J = 8.6 Hz, 4 J ~ ~  = 8.6 Hz, 1H NO- 

(m; 1H, CH, WD-exch.: 3.85; ABX, ,JAX = 4.5 Hz, 

Hz, 1H. CH2). 3.03 (ABX; 2JAB = 12.6 Hz, 'JAX = 4.5 Hz, IH, CH2). 

= 4.5 Hz), 3.70 (S; 

OCH'), 3.76 (s; 3H OCH3). 3.1 1 (ABX; 'JAB = 12.8 Hz, ,JBX = 7.5 Hz, 
1H. CH2). 2.80 (ABX; 2 J ~ ~  = 12.8 Hz, 3 J a  = 7.5 Hz, IH, CH2). 

3-(2,6-Dichloro-4-methoxyphenyl)-l-(2-fluoro-4-meth~xyphenyl)~ 
3 - hydroqamino-1 -hydroxy iminopropane (30) 

From 13; cc prior to crystallization (cf. 22); 26% crystals, m.p. 163-165' 
(toluene).- C17H17C12FN204 (403.2) Calcd. C 50.6 H 4.25 N 6.9 Found C 
51.2 H 4.50 N 6.6.- FT-IR (KBr): V = 3318 s, br (NH and OH); 3085 w, 
3010 w (C-H aromat.); 2932 w (C-H aliph.); 2836 w (OCH,); 1615 s (C=N 
and C=c).- 'H-NMR ((D6IDMSO): 6 (ppm/250 MHz) = 11.27 (s; 1H. =N- 
OH, H/DexCh.), 7.50 (d; ,JHON" = 2.8 Hz, 1H, OH, H/D-exch.), 7.07 (t; 'J 
= 8.8 Hz, 4 J ~ ~  = 8.8 Hz, 1H aromat.), 6.94-6.63 (m; 4H aromat.), 5.79 (dd; 
,JHONH = 2.8 HZ, 3 J ~ ~ , - ~  = 9.8 HZ, 1H, NH, H/D-exch.), 4.94-4.90 (m; lH, 
CH, WDexch.: 4.92; ABX, 'JM = 9.5 Hz, 3 J ~ x  = 6.5 Hz), 3.75 (s; 3H, 

IH, CH2), 3.07 (ABX; 2JAB = 13.4 Hz, ,J/u( = 9.5 Hz, lH, CH2). 
OCH3). 3.73 (s; 3H. OCH3), 3.44 ( A B X  2JAB = 13.4 Hz, ,JBX = 6.5 Hz, 

1 -(2-Chloro-4-rnethoxyphenyl)-3-(2,6-dichloro-4-methoxyphenyl)- 
3-hydroxyamino-I-hydroxyiminopropane (31) 

From 14; cc prior to crystallization (cf. 22); 32% crystals, m.p. 163-165' 
(toluene).- CI7Hl7CI3N2O4 (419.7) Calcd. C 48.7 H 4.08 N 6.7 Found C 
48.4 H 4.04 N 6.7.- FT-IR (KBr): V = 3282 s, br (NH and OH), 3017 w (C- 
H aromat.); 2969 w, 2942 w (C-H aliph.); 2838 w (OCH,); 1605 (s 
(C=N).- 'H-NMR ([D,]DMSO): 6 (ppm) = 11.19 (s; IH, =N-OH, H/D- 
exch.), 7.48 (d; 3 J ~ o ~ ~  = 1.5 HZ, IH, OH, H/D-exch.), 7.05-7.67 (m; 3H 
aromat.), 6.86 (s; 2H aromat.), 5.79 (dd; 'JHNOH = 1.5 Hz, 'Jwa = 9.0 Hz, 
IH, NH, WD-exch.), 5.11-4.78 (m; IH, CH, H/D-exch.: 5.01: ABX, ,JAX 
= 9.0 Hz, 3 J ~ x  = 7.5 Hz), 3.72 (s; 6H, OCH,), 3.44 (ABX; 2JAs = 13.2 Hz, 
'JBX = 7.5 Hz, lH, CH2), 3.07 (ABX; 2Jm = 13.2 Hz, 'JAx = 9.0 Hz. IH, 
CHd. 

Under these general reaction conditions chalcones IS and 16 yield 1H- 
aziridines, cf. lit.2). 

I 3-Diaceramino-1 j-diphenylpropanes 

At 0" 23.4 g (0.613 mole) N a B h  were carefully added in portions to 
58.2 g (0.307 mole) TiC1, in 370 ml of dry 1,2-dimethoxyethane under N2 
with stimng. The deep blue mixture was stirred for 30 min at Oo, then the 
suspension of 0.073 mole of 1,3-diphenyl-l-hydroxyamino-l-hydroxyimi- 
nopropane or 1,3-(bis-hydroxyimino)-l,3-diphenylpropane, respectively, 
in 350 ml of 1.2-dimethoxyethane was added in portions. The mixture was 
stirred for 24 h at 40' and then cooled to 0'. For hydrolysis 300 ml of 
water were added drop by drop, and the mixture was alkalized by 180 ml 
of conc. ammonia. The suspension so formed was mixed with 1 1 of 
CH2C12 and 1 I of water and stirred for 1 h. Then the precipitate was fil- 
tered off by suction. The org. phase was separated, the aqueous phase was 
extracted 2 x with 250 ml of CH2C12 each, and the combined org. phases 
were washed with satd. NaCl solution, dried and evaporated in vacu0.- The 
residue was dissolved in 200 ml of CH2CI2 and cooled to 0". then 17.3 g 
(0.219 mole) of pyridine and 20.3 g of acetic acid anhydride were added 
drop by drop. The mixture was stirred for 2 h at room temp., washed with 
500 ml N HCI and 500 ml satd. NaCl solution and dried. After evaporation 
the two diastereomers were separated by cc (silica; acetone/CH2Clz/l (vh.) 
for purification and separation, if not stated otherwise). 

meso-l,3-Diaceramino-l,3-bis-(2-merhoxyphenyl)propane (32) 

I ,3-Bis-(2-chIoro-4-metho.xyphenyl)-3-hydroxyamino-l- 
hydroxyiminopropane (29) 

From 12; cc prior to crystallization (cf. 22); 29% crystals, m.p. 160-162' 
(toluene).- Cl7HI8CI2N2O4 (385.3) Calcd. C 53.0 H 4.71 N 7.3 Found C 
53.3 H 4.64 N 7.2.- FT-IR (KBr): V = 3266 s, br (NH and OH); 3091 w. 
3083 w. 3077 w, 3027 w, 3008 w (C-H aromat.); 2961 w. 2930 w (C-H 

mat.), 7.51 (d; ,J = 9.0 Hz, 1H aromat.), 7.30 (s; lH, OH, H/D-exch.), 
7.23-6.69 (m; 5H, 4 aromat. H and IH, MI, W-exch.), 4.62-4.31 (m; IH, 
CH, W-exch.: 4.45; ABX, 3 J a  = 7.5 Hz, ,JBX = 7.5 Hz), 3.80 (s; 3H, 

From 17; 32: 23% crystals, m.p. 201-203' (1,2-dimethoxyethane).- 
C21H2&204 (370.5) Calcd. C 68.1 H 7.07 N 7.6 Found C 68.1 H 6.88 N 
7.6.- FT-IR (KBr): V = 3305 m (NH); 3081 w (C-H aromat.); 3000 w, 
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2965 w, 2936 w (C-H aliph.); 2838 w (OCH'); 1649 s (C=O); 1601 m 

Hz, 2H. NH, H/D-exch.), 7.44-6.68 (rn: 8H arornat.), 5.12-4.70 (m, ABX2 

3.67 (s;  6H, OCH'), 2.25 (ABX2; ,JAB = 13.6 Hz, 'JBX = 6.6 Hz, lH, CH2). 
1.98 (ABX,; 2JAB = 13.6 Hz, 'JU = 6.6 Hz, lH, CH,, partial overlap with 
COCH,-signal), 1.84 (s; 6H COCH'). 

33: 13% crystals, m.p. 195-198O (toluene/n-hexane 2/1 (v/v)).- 
C21H26N204 (370.5) Calcd. C 68.1 H 7.07 N 7.6 Found C 67.8 H 6.87 N 
7.4.- R - I R  (KBr): v" = 3257 s (NH); 3066 m (C-H aromat.); 2936 m (C-H 

(C=C); 1560 s (NH).- 'H-NMR ([D,]DMSO): 6 (pprn) = 8.08 (d; 'J = 8.0 

and NH-COUplhg; 'JHNC- = 8.0 Hz, ,JAX = 6.6 Hz, ,JBx = 6.6 Hz, 2H, CH), 

41: 22% crystals, m.p. 223-226" (EtOH 50%).- CZIH25FN204 (388.4) 
Calcd. C 64.9 H 6.49 N 7.2 Found C 64.6 H 6.54 N 7.3.- FT-IR (KBr): v" = 
3262 m (NH); 3062 w (C-H aromat.); 2942 w (C-H aliph.); 2842 w 
(OCH,); 1636 s (C=O); 1588 m (C=C); 1541 s (NH).- IH-NMR 
([DbIDMSO): 6 (ppm) = 8.31 (d; 'I = 8.0 Hz, 1H. NH, WD-exch.), 8.25 
(d; 'J = 9.0 Hz, lH, NH, H/D-exch.), 7.75-6.62 (m; 3H aromat.), 7.24.6.98 
(AA'BB'; 'JAB = 8.4 Hz, 4H aromat.), 5.13-4.67 (m; 2H, CH), 3.78; 3.77 
(2s; 6H, OCH,), 2.05-1.84 (m, 2H, CH2, partial overlap with COCH,-sig- 
nal), 1.84 ( s ;  6H, COCH,). 

= 7.5 Hz, 3JAx = 7.5 Hz, 2H, CH), 3.76 ( s ;  6H, OCH,). 2.28 (A2X2; 'J,x = 
7.5 Hz, 2H, CH2, partial overlap with COCH3-signal), 1.84 (s; 6H. 

rlireo-l3-Diacetamino-l-(2-chloro-4-metho.ryphenyl~-3 
(4-methoxypheny1)propane (43) 

From 2 3  42: 12% crystals, m.p. 251-253" (EtOH SO%).- C21H25ClN204 
COCH'). 

meso-1 ,3-Diaceraniino-l3-bis-(3-methoxyphenyl)propane (34) 

rac-lJ-Diaceraniino-l,3-his-(3-metho.ryphenyl)propane (35) 

From 18; 34: 18% crystals, m.p. 170-171° (toluene/EtOAc 2/3 (v/v)).- 
C2,H&O4 (370.5) Calcd. C 68.1 H 7.07 N 7.6 Found C 68.0 H 6.94 N 
7.5.- CW-IR (KBr): v" = 3305 s (NH); 3070 m (C-H aromat.); 2970 m (C- 
H aliph.); 2850 m (OCH'); 1655 s (C=O); 1605 s (C=C); 1555 s (NH).- 
'H-NMR (CDCI,): 6 (ppm/250 MHz) = 7.25-7.18 (m; 2H aromat.), 6.83- 
6.73 (m; 6H aromat.), 6.58 (d; 'J = 7.6 Hz, 2H. NH), 4.92-4.84 (m, ABX, 
and NH-coupling; 'JHNCH = 7.6 Hz, )JAX = 6.5 Hz. 'JBX = 6.5 Hz, 2H, CH), 
3.76 (s; 6H. OCH3), 2.34 (ABX2; 'J,B = 13.6 Hz. 'JBX = 6.5 Hz, lH, CH2), 
2.18 (ABX2; 'J,B = 13.6 Hz, ,JAx = 6.5 Hz, IH, CHI), 1.93 (s; 6H, 

(15; (327 - CH3CONH2)t); 192 (82; (M - 'Ar-CH-NHAc)+); 178 (26  (Ar- 
COCH,).- EI-MS: 4 2  (%) = 370 (4, M+'); 327 (1; (M - 'COCH')'); 268 

CHzNH-Ac)'); 150 (95; (192 - CH,=C=O)+); 136 (100; (178 - 
CH2=C=O)+). 

35: 24% crystals, m.p. 175-178" (toluene/EtOAc 2/3 (v/v)).- 
C2lH26N204 (370.5) Calcd. C 68.1 H 7.07 N 7.6 Found C 67.9 H 6.89 N 
7.5.- CW-IR (KBr): v" = 3305 s (NH); 3050 m, 3005 w (C-H aromat.); 

(404.9) Calcd. C 62.3 H 6.22 N 6.9 Found C 62.3 H 6.23 N 7.0.- m-IR 
(KBr): v" = 3316 s (NH); 3071 m, 3006 w (C-H aromat.); 2944 m, (C-H 
aliph); 2840 m (OCH'): 1651 s (C=O); 1609 s (C=C); 1541 s (NH).- 'H- 
NMR ([D6]DMSO): 6 (ppm) = 8.42 (d; 'J = 9.0 Hz, 1H. NH, H/D-exch.), 
8.29 (d; 'J = 9.0 Hz, IH, NH, H/D-exch.), 7.32 (d; 'J = 9.0 Hz, 1H aro- 
mat.), 7.14 (d, part of a AA'BB'-system; 'J = 8.5 Hz, 2H aromat.), 7.00- 
6.75 (m; 4H aromat.), 4.94-4.49 (m; 2H. CH), 3.73 (s; 6H, OCH,), 2.02- 
1.86 (rn, 2H, CH2, partial overlap with COCH,-signals), 1.86 ( s ;  3H. 

4 3  17% crystals; m.p. 218-220" (EtOH 50%).- C21HUC1N20, (404.9) 
Calcd. C 62.3 H 6.22 N 6.9 Found C 62. I H 6.11 N 7.0.- FT-IR (KBr): v" = 
3262 s (NH); 3062 rn, 3002 w (C-H aromat.); 2959 m, 2940 m (C-H 
aliph.); 2840 m (OCH,); 1636 s (C=O); 1609 s (C=C); 1541 s (NH).- 'H- 
NMR ([D6]DMSO): 6 (ppm) = 8.28 (d; = 8.5 Hz, lH, NH, H/D-exch.), 
8.14 (d; = 9.0 Hz, lH, NH, HD-exch.), 7.46-7.10 (m: 3H aromat.), 
7.10-6.67 (m: 4H aromat.), 5.23-4.72 (m; 2H, CH), 3.74 (s; 6H, OCH3), 
2.07-1.87 (m; 2H, CH2, partial overlap with COCH,-signal), 1.87 (s; 3H, 

COCH3). 1.79 ( s ;  3H. COCH?). 

COCH'), 1.79 ( s ;  3H.COCH3). 

2960 rn, 2945 rn (C-H aliph.); 2840 m (OCH,); 1645 s (C=O): 1600 rn 
(C=C); 1545 s (NH).- 'H-NMR (CDCl,): 6 (ppm) = 7.31-7.10 (rn; 2H aro- 
mat.), 6.89-6.69 (m; 6H aromat.), 6.31 (d; = 7.5 Hz, 2H, NH), 5.04-4.74 

erythro-l3-Diacetamino-l-(2-bromo4-methoxyphenyl)-3- 
(4-metho.ryphenyl)propane (44) 

(m, A2X2 and NH-coupling; 3 J ~ ~ ~ ~  = 7.5 Hz. 3 J ~ ~  = 7.2 Hz, 2H, CH), 
3.77 (s; 6H, OCHA 2.39 (A2X2; 'JAX = 7.2 Hz, 2H, CH,), 1.92 (s; 6H. 

threo-l3-Diace~amino-l-(2-bromo-4-n~erh~xyphenyi)-3- 
(4-metho~pheny1)propane (45) .. . - . 

COCH3).- EI-MS: rn/z = 370 (4; Mi'); 268 (16); 192 (89; (M - 'Ar-CH- 
NHAc)+); 178 (28; (Ar-CH=NH-Ac)+); 150 (94; (192 - CH,=C=O)+); 136 From 24, 44: 10% crystals, m.p. 230-232" (EtOH 50%).- C21H25BrN204 

(449.4) Calcd. C 56.1 H 5.61 N 6.2 Found C 55.7 H 5.71 N 6.2.- FT-IR 
(KBr): F = 3314 m (C=O); 3069 w (C-H aromat.); 2936 w (C-H aliph.); 

(100, (1 78 - CH2=C=O)+). 

meso- and rac-l3-Diacetaniino-l,3-his-(4-metho.wphenyl)propane (36 2838 w (OCH3); 1653 s ( c s ) ;  1605 m (C=C); 1543 s (NH): 'H-NMR 
([D6]DMSO): 6 (ppm/250 MHz) = 8.36 (d; ,J = 8.1 Hz, IH, NH), 8.21 (d; 
,J = 8.1 Hz, lH, NH), 7.29 (d; '3 = 8.6 Hz, 1H aromat.), 7.16; 6.85 
(AA'BB,; )JAB = 8.7 H ~ ,  4H aromat,), 7.08492 2H wornat,), 4.84- 
4.64 (m; 2H, CH), 3.73 (s; 6H, OCH'), 1.98-1.89 (m; 2H, CH2, partial 

and 37):') 

meso- and rac-l~-Diace~amino-l.3-his-(3,4-dimerhoxyphenyl)propane 
(38 and 39):" 

erythro-1 J-Diaceramino-l-(2-fluoro4-methoxyphenyl)-3- 
(4-niethoxypheny1)propane (40) 

threo-l,3-Diaceramino-l-(2-fluoro4-merhoxyphenyI)-3- 
( 4  -methoxyphenyl)propane (41) 

overlap with COCH3-signal), 1.86 (s; 3H, COCH?). I .78 (s; 3H, COCH,). 
45: 5% crystals, rn.p. 204-205" (tolueneEtOAc 2/3 (v/v)).- 

C21H2sBrN204 (449.4) Calcd. C 56.1 H 5.61 N 6.2 Found C 56.0 H 5.78 N 
6.5.- FT-IR (KBr): v" = 3266 s (NH); 3062 m, 3000 w (C-H aromat.); 2959 
m. 2940 m (C-H aliph.); 2838 m (OCH,); 1638 s (C=O); 1605 s (C=C); 
1541 s (NH).- 'H-NMR (CDC13 + [D,]DMSO): 6 (ppm) = 7.79 (d; 'J = 8.0 
Hz, lH, NH, HD-exch.), 7.19-6.70 (rn; 8H, 7 aromat. H and IH, NH, 
H/D-exch.), 5.34-4.87 (m; 2H, CH), 3.76 (s; 6H. OCH,), 2.28-1.95 (m; 
2H, CH2, partial overlap with COCH,-signal), 1.95 (s; 3H, COCH,), 1.91 

From 2 2  40: 29% crystals, m.p. 245-248" (EtOH so%).- C21H25FN204 
(388.4) Calcd. C 64.9 H 6.49 N 7.2 Found C 64.9 H 6.70 N 7.3.- FT-IR 
(KBr): v" = 331 1 s (NH); 3073 w (C-H arornat.); 2927 w (C-H aliph.); 2838 
w (OCH,); 1653 s (C=O); 1626 m, 1588 m (C=C), 1545 s (NH).- 'H-NMR 
(ID,]DMSO): 6 (ppm) = 8.37 (d; 'J = 7.5 Hz. IH, NH, H/D-exch.), 8.32 (s; 3H, COCH'). 

(d; = 9.0 Hz. IH. NH, WD-exch.), 7.40-6.59 (m; 7H arornat.), 4.99-4.43 
(rn; 2H, CH), 3.72 (s; 6H, OCH'), 2.05-1.82 (m; 2H, CH2. partial overlap 
with COCH,-signals), 1.82 (s; 3H, COCH3), I .78 (s;  3H, COCH,). 

erythro-1 ~-Diacetamirw-l-(2,6-dIchloro4-mc.rho.~phenyl)~3. 
(2-methoxypheny1)propane (46) 
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threo-13-Diacetamino- I-(2,6-dichloro4-methoxyphenyl)-3- 
(2-mefhoxypheny1)propane (47) 

CHz=C=O)+); 192 (100; (CllHi,NO2)+); 178 (13; (CI&II2NO2)+); 150 (47; 
(192 - CHz=C=O)+); 136 (35; (178 - CHz=C=O)+). 

From 25; 46: 31% crystals, m.p. 167-169" (toluene).- C21H24C12N204 
(439.3) Calcd. C 57.4 H 5.51 N 6.4 Found C 56.9 H 5.38 N 6.4.- FT-IR 
(KBr): V = 3291 s (NH); 3071 m (C-H aromat.); 2940 m (C-H aliph.); 
2838 m (OCH,); 1655 s (C=O); 1603 s (C=C); 1557 s (NH).- 'H-NMR 
(CDCI,): 6 (ppm) = 7.45-6.63 (m; 6H, 4 aromat. H and 2H, NH, HD-  
exch.), 6.89 (s; 2H aromat.), 5.95-5.60 (m; lH, CH), 5.18-4.87 (m; lH, 
CHI, 3.79 (s; 6H, OCH,), 2.50-2.16 (m; 2H, CH2), 1.99 (s; 3H, COCH,), 

47: 19% crystals, m.p. 170-173" (toluene/n-hexane 3/1 (v/v)).- 
C ~ ~ H ~ ~ C I ~ N Z O ~  (439.3) Calcd. C 57.4 H 5.51 N 6.4 Found C 56.9 H 5.38 
N 6.3.- FT-IR (KBr): V = 3289 s (NH); 3067 m (C-H aromat.); 2967 m, 
2938 m (C-H aliph.); 2838 m (OCH'); 1655 s (C=O); 1603 s (C=C); 1557 
s (NH).- 'H-NMR (CDCI'): 6 (ppm) = 7.52-6.91 (m; 4H aromat.), 6.84 (s; 
2H aromat.), 6.42 (d; ,J = 7.5 Hz, 1H. NH), 6.06 (d; ,J = 7.5 Hz, lH, NH), 
6.06-5.70 (m; 1H. CH, partial overlap with NH-signal), 5.49-5.03 (m; IH, 
CH). 3.76 (s; 6H, OCH3), 2.55-2.09 (m; 2H, CHI), 1.88 (s; 3H, COCH,), 

1.96 (s; 3H, COCH3). 

1.84 (s; 3H, COCH3). 

erythro-I ,3-Diacetarnino-l-(2,6-dichloro4-methoxyphenyl)-3- 
(3-methoxypheny1)propane (48) 

rhreo-I ,3-Diacetamino-l-(2,6-dichloro4-methoxyphenyl)-3- 
(3-methoxypheny1)propane (49) 

From 26; 48: 16% crystals, m.p. 170-173' (EtOH 25%).- 
C21H24C12N2O4 (439.3) Calcd. C 57.4 H 5.51 N 6.4 Found C 57.5 H 5.47 
N 6.3.- FT-IR (KBr): V = 3285 s (NH); 3081 m, 3006 w (C-H aromat.); 
2942 m (C-H aliph.); 2838 m (OCH,); 1653 s (C=O); 1603 s (C=C); 1557 

HD-exch.). 8.32 (d; '5 = 8.0 Hz, IH, NH. H/D-exch.), 7.39-6.63 (m; 4H 
aromat.). 6.95 (s; 2H aromat.), 5.43-5.12 (m; lH, CH), 4.67-4.39 (m; 1H. 
CH). 3.78 (s; 3H, OCH3), 3.73 (s; 3H, OCH3), 2.39-2.01 (m; 2H, CH2). 

49: 16% crystals, m.p. 174-176" (1,2-dimethoxyethane).- 
C21H24C12N204 (439.3) Calcd. C 57.4 H 5.51 N 6.4 Found C 57.3 H 5.58 
N 6.4.- IT-IR (KBr): V = 3276 s (NH); 3067 m, 2996 w (C-H aromat.); 
2954 m, 2938 m (C-H aliph.); 2836 m (OCH3), 1653 s (C=O); 1601 s 
(c=C); 1557 s (NH).- 'H-NMR ([D,]DMSO): 8 (ppm/2.50 MHz) = 8.21 
(d; = 6.9 Hz, IH, NH), 8.09 (d; ,J = 9.1 Hz, IH, NH), 7.25-6.76 (m; 4H 
aromat.), 6.96 (s; 2H aromat.), 5.47-5.40 (m; IH, CH), 5.05-4.95 (m; lH, 
CH), 3.76 (s; 3H, OCH3), 3.74 (s; 3H, OCH3), 2.45-2.38 (m; IH, CH2), 
1.91 (m; IH, CHI, partial overlap with COCH3-signals), 1.83 (s; 3H, 

S (NH).- 'H-NMR ([D6]DMSO): 6 (ppm) = 8.42 (d; 3J = 8.0 Hz. 1H. NH, 

1.82 (s; 6H, COCH3). 

COCH3). 1.81 (s; 3H. COCH3). 

erythro-l,3-Diacetamino-l-(2,6-dichoro4-methoxyphenyl)-3- 
(4-methoxypheny1)propane (50) 

threo-l,3-Diarefamino-l-(2.6-dichloro4-me1hoxyphenyl)-3- 
(4-methoxypheny1)propane (51) 

From 27; 5 0  29% powder, m.p. 234-235" (toluene).- C21H24C12N204 
(439.4) Calcd. C 57.4 H 5.51 N 6.4 Found C 57.1 H 5.80 N 6.1.- CW-IR 
(KBr): V = 3260 m (NH); 3090 w, 3030 w (C-H aromat.); 2990 w. 2970 w 
(C-H aliph.); 2850 m (OCH,); 1655 s (C=O); 1610 s (C=C); 1560 s (NH).- 
'H-NMR ([DslDMSO): 6 (ppm/250 MHz) = 8.35 (d; 3J = 8.0 Hz, IH, 

4H aromat.). 6.95 (s; 2H aromat.), 5.30-5.21 (m; IH, CH), 4.54-4.45 (m; 
1H. CH). 3.76 (s; 3H, OCH,), 3.71 (s; 3H, OCH,), 2.36-2.22 (m; lH, 
CHz). 2.20-2.08 (m; lH, CH2), 1.81 (s; 3H, COCH,), 1.79 (s; 3H, 
COCH,).- EI-MS: m/z (%) = 438 (5; 3SCI-M+'); 395 (2; (M - 'COCH,)*); 

NH), 8.30 (d = 6.8 Hz, IH, NH), 7.08; 6.84 (AA'BB', 'JAs = 8.7 Hz. 

336 ( 6  (395 - CH3CONH2)'); 246 (8; (C,oHloC12N02)+); 204 (18; (246 - 

51: 41 % powder, m.p. 225-228" (toluene/n-hexane 3/1 (v/v)).- 
C,,H&12NzO, (439.4) Calcd. C 57.4 H 5.51 N 6.4 Found C 57.6 H 5.80 
N 6.4.- CW-IR (KBr): v" = 3280 m (NH); 3070 w, 3000 w (C-H aromat.); 
2960 w, 2940 w (C-H aliph.); 2840 m (OCH,); 1660 s (C=O); 1605 s 

= 6.0 Hz, lH, NH, 8.1 1 (d; 'J = 9.3 Hz. 1H. NH), 7.28; 6.87 (AA'BB', 
,JAB = 8.8 Hz, 4H aromat.), 6.97 (s; 2H aromat.), 5.44-5.36 (m; 1H. CH), 
5.01-4.92 (m; lH, CH), 3.76 (s; 3H, OCH3), 3.72 (s; 3H, OCH'), 2.47-2.36 
(m; IH, CH2), 1.90 (m; lH, CH2, partial overlap with COCH,-signals). 
1.81 (s; 3H, COCH,), 1.80 (s; 3H, COCH3).- EI-MS: m/z (%) = 438 (4; 
35Cl-M+*); 403 (2; (M - *Cl)+); 395 (3; (M - 'COCH,)'); 336 (8; (395 - 

(C=C); 1560 S (NH).- 'H-NMR ([DsIDMSO): 6 ( ~ ~ 4 2 5 0  MHz) = 8.30 (d, 

CH,CONH-J+); 246 (9; (CloHloC12N02)+); 204 (17; (246 - CH2=C=O)+); 
192 (100; (CllH14N02)'); 178 ( 1 1 ;  (CioHI2N02)'); 150 (44, (192 - 
CHz=C=O)+); 136 (29; (178 - CH,=C=O)+). 

meso-1 J-Diacetamino-lJ-bis-(2-fluoro-4-methoxyphenyl)propane (52) 

rac-l,3-Diacefamino-l ,3-bis-(2 -fluoro-4-methoxyphenyl)propane (53) 

From 28, 52: 16% crystals, m.p. 245-247' (Me-CO-Et).- C21H24F2N204 
(406.4) Calcd. C 62.1 H 5.95 N 6.9 Found C 61.9 H 5.91 N 6.8.- FT-LR 
(KBr): v" = 3318 s (NH); 3077 m, 3008 w (C-H aromat.); 2956 m, 2938 m 
(C-H aliph.); 2840 m (OCH,); 1653 s (C=O); 1588 m (C=C); 1545 s 
(NH).- 'H-NMR ((D61DMSO): 6 (ppm) = 8.40 (d 'J = 8.0 Hz, 2H, NH, 
HD-exch.), 7.21 (t; 'J = 9.0 Hz, 4Jw = 9.0 Hz, 2H aromat.). 6.85-6.50 (m; 
4H aromat.), 4.99-4.64 (m, ABXz and NH-coupling; ,JHNCH = 8.0 Hz. jJAY 
= 7.5 Hz, ,JBX = 7.5 Hz, 2H, CH). 3.71 (s; 6H. OCH,), 2.00 (ABX2; 2JAB = 
13.0 Hz, ,JBX = 7.5 Hz, lH, CHI), 1.88 (AEtX2; 'JAB = 13.0 Hz, ,JM = 7.5 
Hz, IH, CH2, partial overlap with COCH3-signal), 1.78 (s; 6H, COCH'). 

53: 13% powder, m.p. 232-234' (EtOH 50%).- CZ1HZ4F2N2O4 (406.4) 
Calcd. C 62.1 H 5.95 N 6.9 Found C 62.0 H 5.94 N 6.7.- FT-IR (KBr): V = 
3268 s (NH); 3067 m, 3013 w (C-H aromat.); 2973 m, 2944 m (C-H 
aliph.); 2844 m (OCH,), 1626 s (C=O); 1588 m (C=C); 1543 s (NH).- 'H- 
NMR ([D6]DMSO): 6 (ppm) = 8.27 (d ,J = 8.0 Hz, 2H, NH, H/Dexch.), 
7.30 (t; 'J = 9.0 Hz, 4 J ~  = 9.0 Hz, 2H aromat.), 6.94-6.61 (m; 4H aromat.). 

CH), 3.73 (s; 6H, OCH,), 2.09 (AzX2; 'JAX = 8.0 Hz, 2H, CHI, partial 
overlap with COCH3-signal), 1.78 (s; 6H, COCH3). 

meso-l,3-Diacetamino-lJ-bis-(2-chloro-4-methoxyphenyl)propane (54) 

rac-(1 ,3-Diacetamino-l,3-bis-(2-chloro-4-methoxyphenyl)propane (55) 

5.19-4.80 (m, AzXz and NH-coupling; ' J H N ~  = 8.0 HZ, 3Jm = 8.0 Hz, 2H, 

From 29; 54: 5% crystals, m.p. 224-226" (EtOH 25%).- CZIH24CIZN204 
(439.3) Calcd. C 57.4 H 5.51 N 6.4 Found C 57.4 H 5.54 N 6.4.- FT-IR 
(KBr): V = 3295 s (NH); 3079 m, 3008 w (C-H aromat.); 2959 m, 2909 w 
(C-H aliph.); 2840 m (OCH3), 1653 s (C=O); 1607 s (C=C); 1560 s (NH).- 
'H-NMR ([D6]DMSO): 6 (ppm) = 8.29 (d ,J = 7.5 Hz, 2H, NH, H/D- 
exch.), 7.32 (d = 8.0 Hz, 2H aromat.), 7.00-6.68 (m; 4H aromat.). 5.07- 
4.73 (m. ABXz and NH-coupling; ,JHNCH = 8.0 Hz. )JM = 7.5 Hz, ,JBX = 
7.5 Hz, 2H, CH), 3.70 (s; 6H, OCH,), 2.10 (ABX2; *Jm = 13.0 Hz. 3JBx = 
7.5 Hz, lH, CH2), 1.90 (ABX,; 'JAB = 13.0 Hz, )JAX = 7.5 Hz, lH, CH2, 
partial overlap with COCH3-signal), 1.80 (s; 6H, COCH,).- EI-MS: m/z 
(%) = 438 (1; 35CI-M+'); 403 (18; (M - *Cl)+, ortho-effect); 226 (34; 

CHz=C=O)'); 170 (100). 
55: 2% crystals, m.p. 240-252 (EtOH 50%).- C21H24C12N204 (439.3) 

Calcd. C 57.4 H 5.5 1 N 6.4 Found C 57.6 H 5.56 N 6.4.- FT-IR (KBr): V = 
3266 s (NH); 3064 m, 3013 w (C-H aromat.), 2967 m, 2946 m (C-H 
aliph.); 2842 m (OCH,); 1643 s (C=O), 1607 s (C=C); 1541 s (NH).- 'H- 
NMR ([D6]DMSO): 6 (ppmn50 MHz) = 8.13 (d; ,J = 8.5 Hz, 2H. NH), 
7.40 (d 'J = 8.5 Hz, 2H aromat.), 6.95-6.88 (m; 4H aromat.), 5.22-5.13 

(CIIHl3CINO2)+); 212 (21; (CloHIICIN02)'); 184 (36; (226 - 

(m, AzX2 and NH-coupling; 'JHNCH = 8.5 Hz, 'JAx = 7.4 Hz, 2H, CH), 
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3.74 (s; 6H, OCH,), 1.94 (A2Xz; 'J,x = 7.4 Hz, 2H, CH,), 1.79 (s; 6H, 
COCH+ EI-MS: m/z (%) = 403 (17; (M - *Cl)+, ortho-effect); 226 (43; 
(CllH&INOz)+); 212 (34; (CloH,,CIN02)+); 184 (38; (226 - 
CHz=C=O)+); 170 (100). 

erythro-l,3-Diacetamino-l-(2.6-dichloro-4-merhoiyphenyl)-3-(2-flioro-4- 
methoqphenyllpropane (56) 

threo-l,3-Diacetamino- 1-(2,6-dichloro-4 -merhoxyphenyl)-3-(2 -fluoro-4. 
methoxypheny1)propane (57) 

From 30; 56: 6% powder, m.p. 231-234" (tolueneh-hexane 2/1 (v/v)).- 
C21H23C12FN20J (457.3) Calcd. C 55.2 H 5.07 N 6.1 Found C 55.6 H 5.59 
N 6.0.- FT-IR (KBr): v" = 3450 s, 3293 s (NH); 3081 m (C-H aromat.); 
2936 m (C-H aliph.); 2851 m (OCH,); 1655 s (C=O); 1628 s, 1603 s 
(C=C), 1557 s (NH).- 'H-NMR (CDCI,): 6 (ppm) = 7.16 (t; 'J = 9.0 Hz, 
4JHF = 9.0 Hz, 1H aromat.), 7.31-6.62 (m; 6H. 4 aromat. H and 2H. NH), 
6.25-5.84 (m; lH, CH), 5.44-5.03 (m; IH, CH), 3.76 (s; 6H, OCH,), 2.55- 
2.17 (m; 2H,CH2), 1.95 (s; 6H, COCH,). 

57: 5% powder, m.p. 234-237" (tolueneln-hexane 2/1 (v/v)).- 
C21H23C1zFN~04 (457.3) Calcd. C 55.2 H 5.07 N 6.1 Found C 55.5 H 5.32 
N 6.0.- FT-IR (KBr): v" = 3401 s, 3297 s (NH); 3081 m (C-H aromat.); 
2940 m (C-H aliph.); 2842 m (OCH,); 1655 s (C=O), 1626 s, 1603 s 
(C=C); 1557 s (NH).- 'H-NMR (CDCI,): 6 (ppm) = 7.29 (1; 3J = 9.0 Hz, 
'JHF = 9.0 Hz. 1H aromat.), 7.12-6.79 (m; 4H aromat.), 6.68 (d; ,J = 9.5 
Hz, IH, NH), 6.42 (d; 'J = 9.0 Hz, lH, NH), 6.02-5.67 (m; IH, CH), 5.39- 
4.95 (m; IH, CH), 3.76 (s; 6H. OCH,), 2.52-2.05 (m; 2H, CHI), 1.98 (s; 
6H. COCH,). 

erythro- I3-Diacetamino- I -(2,6-dichloro-4-me~hoxyphenyl)-3-(2-chloro-4- 
methoxypheny1)propane (58) 

threo-l.3-Diacetamino-l-(2,6-dichloro-4-methoxyphenyl)-3-(2-chloro-4- 
methoxypheny1)propane (59) 

From 31; purification by cc as stated; separation: cc on RP-18. aceto- 
nitrilelwater 97.5/2.5 (v/v). 

58: 5% crystals, m.p. 232-235" (EtOH 25%).- C21H23C13N204 (473.8) 
Calcd. C 53.2 H 4.89 N 5.9 Found C 53.5 H 5.05 N 5.6.- FT-IR (KBr): v" = 
3434 s, 3299 s (NH); 3083 w (C-H aromat.); 2932 w (C-H aliph.), 2838 w 
(OCH,); 1655 s ( G O ) ;  1605 s (C=C); 1557 s (NH).- 'H-NMR 
([D61DMSO): 6 (ppmL250 MHz) = 8.51 (d; 'J = 7.6 Hz, lH, NH, H/D- 
exch.), 8.28 (d 'J = 6.6 Hz, IH, NH, H/D-exch.), 7.23 (d; ,J = 9.3 Hz, 1H 
aromat.), 6.96 (s; 2H aromat.). 6.91-6.86 (m; 2H aromat.), 5.44-5.35 (m; 
1H. CH), 4.76-4.70 (m; IH, CH), 3.77 (s, 3H. OCH3), 3.73 ( s ;  3H. OCH,), 
2.40-2.22 (m; lH, CH,), 2.19-1.98 (m; IH, CHz), 1.83 (s; 3H, COCHS), 

59: 4% crystals, m.p. 227-230' (EtOH 25%).- CZIH23C13N204 (473.8) 
Calcd. C 53.2 H 4.89 N 5.9 Found C 53.1 H 4.64 N 5.7.- IT-IR (KBr): v" = 
3448 m, 3293 m (NH); 3081 m, 3008 w (C-H aromat.); 2942 m (C-H 
aliph.); 2838 m (OCH,); 1655 s (C=O); 1605 s (C=C); 1557 s (NH).- 'H- 

WD-exch.), 7.98 (d; 3J = 7.2 Hz, lH, NH, H/D-exch.), 7.38 (d; 3J = 8.7 
Hz, IH aromat.), 7.25-7.14 (m; 1H aromat.), 6.98 (s; 2H aromat.), 6.93- 
6.88 (m; 1H aromat.), 5.54-5.45 (m; lH, CH), 5.22-5.15 (m; IH, CH), 3.76 

1.79 ( s ;  3H. COCH3). 

NMR ([DbIDMSO): 6 (ppd250 MHz) = 8.06 (d; 'J = 8.7 Hz, 1H. NH, 

ed 1.3-diphenylpropane- 1,3-diamine-dihydrochloride was filtered off by 
suction and dried at the oil pump. Because purification of these dihydro- 
chlorides is laborious and mostly unsuccessful, the bases were liberated 
(cf. section: Hydroxy-substituted I ,3-diphenylpropane-I ,3-diamines) and 
converted to the dipicrates by dissolving 0.2 g of the pertinent base in 5 ml 
of EtOH 96% and adding 5 ml of a satd. solution of picric acid in EtOH 
96%. After 12 h the crystalline (yellow) dipicrates - analytically pure in 
most cases - are obtained. They melt under decomposition. Yields are re- 
lated to the dihydrochlorides. 

mesn-l,3-Bis-(2-metho.phenyl)propane- I J-diamine dipicrate (60) 

From 32; 79%. m.p. 183-187O.- C17H22N202 x 2 C6H3N@7 (744.6) 
Calcd. C 46.8 H 3.79 N 15.1 Found C 46.8 H 3.80 N 15.0.- IT-IR (KBr): 
v" = 3250-2800 m, br (NH,+); 3060 w (C-H aromat.); 2973 w, 2946 w (C-H 
aliph.); 2844 w (OCH,); 1613 s (NH,'); 1568 s (C=C); 1539 s (NO2).- 'H- 
NMR ([DbIDMSO): 6 (ppni) = 8.60 (s; 4H aromat.), 8.23 ( s ,  br; 6H, NH3+, 
WD-exch.), 7.39-6.70 (m; 8H aromat.), 4.39 (s, br; 2H. CH), 3.67 (s; 6H. 
OCH,). 2.56 (rn; 2H, CH2. partial overlap with solvent signals). 

rac-l,3-Bis-(2-methoxyphenyl)propane-l,3-diamine dipicrate (61) 

From 33; 67%. m.p. 186-190".- C17H22N202 x 2 C6H3N,07 (744.6) 
Calcd. C 46.8 H 3.79 N 15.1 Found C 46.6 H 3.57 N 14.9.- R- IR  (KBr): 
v" = 3260-2800 m, br (NH,+); 3010 w (C-H aromat.); 2969 w, 2940 w (C-H 
aliph.); 2838 w (OCH,); 1628 s, 1615 s (NH,+); 1570 s (C=C); 1541 s 
(NO& 'H-NMR ([DJDMSO): 6 (ppm) = 8.67 (s; 4H aromat.), 8.23 (s, 
br; 6H, NH3+. H/D-exch.), 7.60-6.91 (m; 8H aromat.), 3.74 (s; 6H. OCH,), 
3.35 (m; 2H, CH, partial overlap with solvent signals), 2.56 (m; 2H. CH2, 
partial overlap with solvent signals). 

meso-1 J-Bis-(3-methoiypheriyl)propane-l,3-diamine dipicrate (62) 

From 34; 75%. m.p. 224-225' (EtOH 50%): Cl7Hz2NZO2 x 2 C&N@7 
(744.6) Calcd. C 46.8 H 3.79 N 15.1 Found C 46.8 H 3.82 N 14.8.- FT-IR 
(KBr): v" = 3250-2800 m, br (NH3*); 3006 w (C-H aromat.); 2957 w, 2919 
w (C-H aliph.); 2842 w (OCH,), 1632 s ,  161 1 s (NH3+); 1568 s (C=C); 
1535 s (NO+ 'H-NMR ([D6]DMSO): 6 (ppm) = 8.65 (s; 4H aromat.). 
8.39 (s. br; 6H, NH3'. H/D-exch.), 7.43-6.60 (m; 8H aromat.), 4.16 (s, br; 
2H. CH), 3.73 (s; 6H, OCH1), 2.55 (m; 2H, CH2, partial overlap with sol- 
vent signals). 

rac-l,3-Bis-(3-methoxyphenyl)propane-I ,3-diamine dipicrate x 0.5 HzO 
(63) 

From 35; 62%. m.p. 222-225' (EtOH 50%).- Cl7HZ2N2O2 x 2 CfrH3N307 
x 0.5 H20 (753.6) Calcd. C 46.2 H 3.88 N 14.9 Found C 46.2 H 3.86 N 
14.6.- R-IR (KBr): v" = 3250-2800 m, br (NH,' and H20); 3077 w, 3004 
w (C-H aromat.); 2975 w (C-H aliph.); 2844 w (OCH,); 1638 s, 1605 s 
(NH,'); 1570 s (C=C); 1545 s (NO+ 'H-NMR ([D,]DMSO): 6 (ppm) = 
8.63 (s; 4H aromat.), 8.27 (s, br; 6H, NH,+, H/D-exch.), 7.59-6.81 (m; 8H 
aromat.), 3.72 (s; 6H. OCH,); 3.42 (m; 2H, CH, partial overlap with sol- 
vent signals), 2.60 (m; 2H, CH2, partial overlap with solvent signals). 

meso-l,3-Bis-(4-methoxyphenyl)propane-I ,3-diamine dipicrate (64) 

From 36; 63%. m.p. 190-194'. For 64-dihydrochloride cf. lit.']. (s; 3H, OCH,). 3.75 (s; 3H, OCH,), 2.50-2.30 (m; lH, CH2, partial overlap 
with solvent signals), 2.18-1.98 (m; IH, CH,), 1.80 (s; 3H, COCH?), 1.75 
( s ;  3H,COCH3). 

rac-l,3-Bis-(4-methnxyphenyl)propane-I ,J-diamine dipicrate (65) 

Methnxy-substituted I ,3-diphenylpropane- I ,3-diamine.r From 37; 72%. m.p. 193-197". For 65-dihydrochloride cf. lit.". 

meso- I~-Bis-(3,4-dimerho.ryphenyl)propune-l,3-diamine dipicrate 
(66):'). 

rac-l,3-Bis-(3.4-dimethn~ryphenylJpropane-I J-diamine (67):'). 

The solution of 3.24 mmole of the respective 1.3-diacetamino- I ,3-diphe- 
nylpropane in 60 ml of 2N HCI and 30 ml of dioxane was heated under 
reflux for 12 h. After cooling to room temp. the solvents were evaporated 
in vacuo and the residue was stirred with 10 ml of acetone. The precipitat- 
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e~rhro-l-(2-Fluoro-4-methoxyphenyl)-3-(4-metho~yphen~l)propane-lj- 
diamine dipicrate (68) 

From 40; 63% m.p. 197-202".- C17H21FN202 x 2 C6H3N3O7 (762.6) 
Calcd. C 45.7 H 3.57 N 14.7 Found C 45.6 H 3.64 N 14.5.- FT-IR (KBr): 
v" = 3200-2800 m, br (NH,'); 3062 w, 3019 w (C-H aromat.); 2967 w, 
2938 w (C-H aliph.); 2844 w (OCH,); 161 1 s (NH,'); 1588 w, 1568 s 
(c=c);  1541 (NO,).- 'H-NMR ([&,]DMSO): 6 (ppm) = 8.65 (s; 4H aro- 
mat.). 8.29 (s. br; 6H, NH,', HD-exch.). 7.25-6.51 (m; 7H aromat.), 4.30 
(s ,  br; 2H, CH), 3.69 (s; 6H, OCH3), 2.50 (m; 2H, CHI, partial overlap 
with solvent signals). 

threo- I -(2-Fluoro-4-methoxyphenyl)-3-(4-metho~yphenyl)propane-l,3. 
diamine dipicrate (69) 

From 41; 55%; m.p. 205-210".- C17H21FN202 x 2 C6H3N307 (762.6) 
Calcd. C 45.7 H 3.57 N 14.7 Found C 45.5 H 3.52 N 14.4.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH,+), 3058 w (C-H aromat.); 2938 w (C-H aliph.); 

([D6]DMSO): 6 (ppm) = 8.59 (s; 4H aromat.), 8.18 (s, br, 6H, NH3*, H/D- 
exch.), 7.45 (t; 'J = 9.0 Hz, 4Jm = 9.0 Hz, IH aromat.), 7.32-6.76 (m; 6H 
aromat.), 3.77 (s; 3H. OCH,), 3.74 (s; 3H. OCH,), 3.66 (m; 2H, CH, parti- 
al overlap with solvent signals). 2.58-2.49 (m; 2H. CH2, partial overlap 
with solvent signals). 

erythrn-l-(2-Chloro-4-methoxyphenyl)-3-(4-methoxyphenyl)propane-l,3- 
dianiine dipicrate (70) 

2844 w (OCH3); 1615 s (NH3'); 1572 s (C=C); 1537 s (N02).- 'H-NMR 

From 4 2  69%, m.p. 193-197".- C17H21CINz02 x 2 C6H3N307 (778.1) 
Calcd. C 44.8 H 3.50 N 14.4 Found C 44.6 H 3.5 I N 14.1.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH37; 3060 w (C-H aromat.); 2936 w (C-H aliph.); 
2844 w (OCH3); 1613 s (NH3'); 1572 s (C=C); 1537 s (NO2).- 'H-NMR 
([D6]DMSO): 6 (ppm) = 8.67 (s; 4H aromat.), 8.37 (s, br; 6H, NH,', HD- 
exch.), 7.52-6.76 (m; 7H aromat.), 4.37 (s, br; 2H, CH), 3.70 ( s ;  6H. 
OCH3). 2.45 (m; 2H, CH2, partial overlap with solvent signals). 

threo-l-(2-Chloro-4-me1ho~yphenyll-3-(4-me1hoxyphenyl)propane-l,3- 
diamine dipicrate (71) 

From 43; 74%, m.p. 205-210°.- C,7H21C1N202 x 2 C6H3N3O7 (778.1) 
Calcd. C 44.8 H 3.50 N 14.4 Found C 44.7 H 3.49 N 14.4.- FT-IR (KBr): 
V = 3250-2800 m, br (NHj);  3058 w (C-H aromat.); 2934 w (C-H aliph.); 

([D,]DMSO): 6 (ppm) = 8.61 (s; 4H aromat.), 8.23 ( s ,  br; 6H, MI3+, H/D- 
exch.), 7.63 ( d  ,J = 8.8 Hz, 1H aromat.), 7.34-6.86 (m; 6H aromat.), 4.27- 
3.94 (m: 2H. CH), 3.90 (s; 3H, OCH,); 3.85 (s; 3H. OCH,), 2.81-2.56 (m; 

2844 w (OCH3); 1615 s (NH3'); 1572 s (C=C); 1535 s (N02).-'H-NMR 

2H, CH2). 

erythro- I -(2-Bromo-4-methoxyphenyl)-3-(4-methoxyphenyl)propane- 13- 
diamine dipicrare (72) 

From 44, 61%. m.p. 189-192'.- C17H21BrNZ02 x 2 C&N,O7 (825.5) 
Calcd. C 42.2 H 3.30 N 13.6 Found C 42.2 H 3.27 N 13.6.- lT-IR (KBr): 
v" = 3250-2800 m, br (NH,'). 3079 w, 3060 w, 3013 w (C-H aromat.); 
2936 w (C-H aliph.); 2842 w (OCH,); 1613 s (NH,'); 1572 s (C=C); 1537 
s (NO2).- 'H-NMR ([DbIDMSO): 6 (ppm) = 8.69 (s; 4H aromat.), 8.32 (s, 
br; 6H, NH,', H/D-exch.). 7.50-6.78 (m; 7H aromat.), 4.35 (s, br; 2H, 
CH), 3.79 (s; 6H. OCH,); 2.42 (m; 2H, CHI, partial overlap with solvent 
signals). 

threo-l-(2-Bromo-4-metho~yphenyl)-3-(4-merhoxyphenyl)propane- 1.3- 
diamine dipicrate (73) 

From 45: 54%. m.p. 191-194O.- Cl7H2,BrN2O2 x 2 C6H3N3O7 (825.5) 
Calcd. C 42.2 H 3.30 N 13.6 Found C 42.1 H 3.55 N 13.5.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH,'); 3058 w, 3004 (C-H aromat.); 2932 w (C-H 
aliph.); 2844 w (OCH3); 1615 s (NH3'); 1572 s (C=C), 1535 s (NOz).- 'H- 

NMR ([D,]DMSO): 6 (ppm) = 8.69 (s; 4H aromat.), 8.28 (s, br; 6H, NH3+, 
W-exch.) ,  7.71 (d; )J = 8.8 Hz. IH aromat.), 7.41-6.95 (m; 6H aromat.), 
4.29-3.99 (m; 2H, CH), 3.89 (s; 3H, OCH,), 3.85 (s; 3H, OCH,), 2.83-2.57 
(m; 2H, CH2). 

erythro-I -(2,6-Di~hloro-4-me1hoxyphenyl)-3-(2-me1~ro.~phenyl)propane- 
1 3-diamine dipicrare (74) 

From 46; 67%. m.p. 186-190".- C17H20C1zN202 x 2 C&N307 (813.5) 
Calcd. C 42.8 H 3.22 N 13.8 Found C 42.5 H 3.32 N 13.6.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH3'); 3060 w (C-H aromat.); 2942 w (C-H aliph.), 
2846 w (OCH3); 1613 s (NH3'); 1568 s (C=C); 1535 s (NO2).- 'H-NMR 
([D61DMSO): 6 (ppm) = 8.60 (s; 4H aromat.), 8.23 (s, br; 6H, NH3+, H/D- 
exch.), 7.39-6.75 (m; 4H aromat.), 6.94 (s; 2H aromat.), 4.96-4.63 (m; 1H. 
CH), 4.60-4.24 (m; IH, CH), 3.72 (s; 6H. OCH,), 3.06-2.64 (m; 2H, CH2, 
partial overlap with solvent signals). 

threo- I -(2,6-Dichloro-4-methoxyphenyl)-3-(2-me1hoxyphenyl)propane- 
1 3-diamine dipicrare (75) 

From 47; 73%. m.p. 192-196".- C17H20C12N202 x 2 C&N307 x H20 
(831.5) Calcd. C 41.9 H 3.39 N 13.5 Found C 42.2 H 3.27 N 13.4.- lT-IR 
(KBr): v" = 3250-2800 m, br (NH,+ and HzO); 3081 w (C-H aromat.); 2977 
w (C-H aliph.); 2844 w (OCH,), 1615 s (NH,'); 1572 s (C=C); 1539 s 
(N02).- 'H-NMR ([D6]DMSO): 6 (ppm) = 8.60 (s; 4H aromat.), 8.32 (s, 
br; 6H, NH,', HD-exch.), 7.30-6.65 (m; 6H aromat.), 4.61-4.23 (m; 2H, 
CH), 3.84 ( s ;  3H, OCH,), 3.81 (s; 3H, OCH,), 3.00-2.57 (m; 2H,CH2,par- 
tial overlap with solvent signals). 

erythro-l-(2,6-dichloro-4-methoxyphenyl)-3-(3-merhoxyphenyl)propane- 
I 3-diamine dipicrate (76) 

From 48; 65%. m.p. 211-215".- CI7HZOClzN2O2 x 2 C6H3N307 (813.5) 
Calcd. C 42.8 H 3.22 N 13.8 Found C 42.8 H 3.21 N 13.7.- IT-IR (KBr): 
v" = 3250-2800 m, br (NH3'); 3081 w, 3015 w (C-H aromat.); 2942 w (C-H 
aliph.); 2844 w (OCH,); 1613 s (NH,+); 1572 s (C=C); 1535 s (NO2).-'H- 
NMR ([D6lDMSO): 6 (ppm) = 8.60 (s; 4H aromat.), 8.39 (s, br; 6H. NH,', 
H/D-exch.), 7.27-6.69 (m; 4H aromat.), 6.83 (s; 2H aromat.). 4.82-4.59 
(m; IH, CH), 4.35-4.12 (m; IH, CH), 3.69 (s; 3H, OCH,), 3.67 (s; 3H, 
OCH,), 3.06-2.59 (m; 2H, CH2, partial overlap with solvent signals). 

threo-l-(2,6-Dichloro-4-merho~yphenyl)-3-(3-methoxyphenyl)propane- 
I ,3-diamine dipicrate (77) 

From 4 9  70%, m.p. 215-219": C,7H20C12N202 x 2 CJ13N307 (813.5) 
Calcd. C 42.8 H 3.22 N 13.8 Found C 43.0 H 3.26 N 13.8.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH3+); 3064 w (C-H aromat.); 2963 w, 2944 w (C-H 
aliph.); 2842 w (OCH,); 1616 s (NH3+); 1572 s (C=C); 1537 s (NOz).- 'H- 
NMR ([&]DMSO): 6 (ppm) = 8.61 (s;  4H aromat.), 8.32 (s. br; 6H, NH,', 
W-exch.) ,  7.49-6.80 (m; 4H aromat.), 6.93 (s; 2H, aromat.), 4.66-4.18 
(m; 2H. CH), 3.81 (s; 3H, OCH3), 3.74 (s; 3H, OCH3), 3.1 1-2.60 (m; 2H. 
CHI, partial overlap with solvent signals). 

erythro-l-(2.6-Dichloro-4-methoxyphenyl)-3-(4-methoxyphenyl)propane- 
I3-diamine dipicrare (78) 

From 5 0  67%, m.p. 163-166".- C17H20C12NZ02 x 2 C6H3N307 (813.5) 
Calcd. C 42.8 H 3.22 N 13.8 Found C 42.4 H 3.24 N 13.6.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH,'); 3079 w (C-H aromat.); 2936 w (C-H aliph.), 
2842 w (OCH,); 1613 s (NH3+); 1572 s (C=C); 1535 s (NOz).- 'H-NMR 
([D6]DMSO): 6 (ppm) = 8.67 (s; 4H aromat.), 8.31 (s, br; 6H, NH3+, H/D- 
exch.), 7.29, 6.80 (AA'BB', 'J, = 8.0 Hz, 4H aromat.), 6.89 (s; 2H aro- 
mat.), 4.90-4.60 (m; lH, CH), 4.48-4.10 (m; IH, CH), 3.73 (s; 3H, OCH,), 
3.70 (s; 3H, OCH,), 3.09-2.64 (m; 2H, CH2, partial overlap with solvent 
signals). 
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threo-I -(2,6-Dickloro-4-n1erhoxyphenyl)-3-(4-n~etho.~yp~1enyl~propane~ 
1 3-diamine dipicrate (79) 

From 51; 70%. m.p. 168-170O.- CI7HZOCl2N2O2 x 2 C&N307 (813.5) 
Calcd. C 42.8 H 3.22 N 13.8 Found C 42.5 H 3.30 N 13.5.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH,'); 3083 w, 3035 w, 3008 w (C-H aromat.); 
2957 w, 2936 w (C-H aliph.); 2844 w (OCH,); 1613 s (NH,+); 1572 s 
(C=C); 1541 s (NO2).- 'H-NMR ([D6]DMSO): 6 (ppm) = 8.65 (s; 4H aro- 
mat.), 8.23 (s, br; 6H, NH3+, H/Dexch.), 7.31, 6.97 (AA'BB', 3 J A ~  = 8.0 
Hz, 4H aromat.), 7.05 (s; 2H aromat.), 4.68-4.25 (m; 2H, CH), 3.83 (s; 3H. 
OCH,), 3.77 (s; 3H. OCH3), 3.12-2.62 (m; 2H, CH2, partial overlap with 
solvent signals). 

meso-l,3-Bis-(2-fluoro-4-metho~yphenyl)propane-I ,3-diamine dipicrate 
(80) 

From 52; 71%. m.p. 190-193".- CI7HZOF2N2O2 x 2 C6H3N307 x H2O 
(798.6) Calcd. C 43.6 H 3.53 N 14.0 Found C 43.7 H 3.60 N 13.9.- R - I R  
(KBr): v" = 3250-2800 m, br (NH3+ and H20); 3079 w (C-H aromat.); 2940 
w (C-H aliph.); 2844 w (OCH,); 1630 s, 1615 s (NH''). 1572 s (C=C), 
1541 s (NO2).- 'H-NMR ([D6]DMSO): 6 (ppm) = 8.66 (s; 4H aromat.), 
8.33 (s, br; 6H. NH,', H/D-exch.). 7.26 (t; 'J = 9.0 Hz. 4JHF = 9.0 Hz, 2H 
aromat.). 6.80-6.42 (m; 4H aromat.), 4.43 (s, br; 2H, CH), 3.66 (s; 6H, 
OCH,), 2.60 (m; 2H, CH2, partial overlap with solvent signals). 

rar-l3-Bis-(2-fluoro-4-metho.~yphenq.l)propane-I 3-diamine dipicrate x 
HzO (81) 

From 53; 81%, m.p. 193-197O.- C17H20F2N202 x 2 C6H3N307 x H20 
(798.6) Calcd. C 43.6 H 3.53 N 14.0 Found C 43.6 H 3.36 N 13.7.- FT-IR 
(KBr): F = 3250-2800 m. br (NH,' and H20); 3058 w (C-H aromat.); 2938 
w (C-H aliph.), 2846 w (OCH,); 1626 s, 1615 s (NH3+); 1574 s (C=C); 
1537 s (NO& 'H-NMR ([D6]DMSO): 6 (ppm) = 8.68 (s; 4H aromat.), 
8.27 (s, br; 6H. NH3+, HD-exch.), 7.43 (t; ,J = 9.0 Hz, 4JHF = 9.0 Hz, 2H 
aromat.), 7.18-6.83 (m; 4H aromat.). 3.81 (s; 6H, OCH?), 3.49 (m; 2H, 
CH. overlap with solvent signals), 2.62 (m; 2H, CHI, overlap with solvent 
signals). 

meso-l,3-Bis-(2-chloro-4-merhoxyphenyl)propane- I ,J-diamine dipicrare 
(82) 

From 5 4  64%, m.p. 175-179O.- Ci7H20C12N202 x 2 C6H3N307 (813.5) 
Calcd. C 42.8 H 3.22 N 13.8 Found C 42.5 H 3.20 N 13.8.- FT-IR (KBr): 
? = 3250-2800 m, br (NH,'), 3058 w (C-H aromat.); 2934 w (C-H aliph.); 
2842 w (OCH'); 1613 S (NH3'); 1574 s (C=C); 1535 s (NO2).- 'H-NMR 
([D6]DMSO): 6 (ppm) = 8.62 (s; 4H aromat.), 8.37 (s, br; 6H, NH3+, WD- 
exch.), 7.30 (d; 'J = 9.0 Hz, 2H aromat.), 6.94-6.69 (m; 4H aromat.), 4.63 
(s, br; 2H, CH), 3.73 (s; 6H, OCH,). 2.58 (m; 2H, CH2, partial overlap 
with solvent signals). 

rac-l3-Bis-(2-chloro-4-methoqphenyl)propane-I 3-diamine dipicrate 
(83 

From 55; 65%. m.p. 179-183".- C17H2,C12N202 x 2 C & N 3 0 7  (813.5) 
Calcd. C 42.8 H 3.22 N 13.8 Found C 43.1 H 3.32 N 13.7.- FT-IR (KBr): 
v" = 3250-2800 m. br (NH3'); 3058 w (C-H aromat.); 2930 w (C-H aliph.); 
2846 w (OCH,); 1613 s (NH3+); 1572 s (C=C); 1533 s (N02).- 'H-NMR 
([D,]DMSO): 6 (ppm) = 8.58 (s; 4H aromat.). 8.23 (s, br; 6H, NH,', H/D- 
exch.), 7.22 (d; 'J = 9.0 Hz, 2H aromat.), 7.1 1-6.88 (m; 4H aromat.). 3.81 
( s ;  6H, OCH,), 3.20 (m; 2H. CH, overlap with solvent signals), 2.58 (m; 
2H. CHz. overlap with solvent signals). 

eryihro-I -(2,6-Dichlorn4-methoxyphenyl)-3-(2-fluoro-4- 
merhoxypheny1)propane- I 3-diamine dipicrate (84) 

From 56; 72%, imp. 202-205".- Cl7HI9Cl2FN2O2 x 2 C6H3N3O7 (831.5) 
Calcd. C 41.9 H 3.03 N 13.5 Found C 41.9 H 2.92 N 14.2.- FT-IR (KBr): 

V = 3250-2800 m, br (NH,'); 3081 w (C-H aromat.); 2938 w (C-H aliph.); 
2844 w (OCH3); 1613 s (NH3'); 1572 s (C=C); 1537 s (NOz).- 'H-NMR 
((D61DMSO): 6 (ppm) = 8.65 (s; 4H aromat.), 8.34 (s, br; 6H, NH,', WD- 
exch.), 7.35 (1; 'J = 9.0 Hz, 'Jm = 9.0 Hz. IH aromat.), 7.00-6.47 (m; 4H 
aromat.), 5.01-4.72 (m; IH, CH), 4.69-4.39 (m; IH, CH), 3.75 (s; 6H, 
OCH3), 3.17-2.61 (m; 2H, CH2. partial overlap with solvent signals). 

rhreo-l-(2,6-Dichloro-4-merhoxyphenyl)-3-(2-flunro-4- 
methovpheny1)propane-13-diamine dipicrate (85) 

From 57; 61% m.p. 206-210".- CI7Hl9CI2FN2O2 x C,H3N307 (831.5) 
Calcd. C 41.9 H 3.03 N 13.5 Found C 42.0 H 2.96 N 13.3.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH,+); 3087 w (C-H aromat.); 2940 w (C-H aliph.); 

NMR ([D6]DMSO): 6 (ppm) = 8.70 (s; 4H aromat.), 8.43 (s, br; 6H, NH3+, 
H/D-exch.), 7.54 (t; 'J = 9.0 Hz, '5"~ = 9.0 Hz. 1H aromat.), 7.32-6.74 (m; 
4H aromat.), 4.71-4.39 (m; 2H. CH), 3.80 (s, 6H. OCH'), 3.21-2.68 (m; 
2H, CH2, partial overlap with solvent signals). 

2844 w (0CH-J; 1628 S ,  1613 s (NH3'); 1574 s (C=C); 1537 s (NO?).- 'H- 

erythro-l-(2,6-Dichloro-4-methoxyphenyl)-3-(2-chloro-4- 
metho.xyphenq.l)propane-l,3-diamine dipicrate (86) 

From 58; 67%, m.p. 200-203".- Cl7HI9Cl3N2O2 x 2 Ca3N,07  (847.9) 
Calcd. C 41.1 H 2.97 N 13.2 Found C 41.1 H 2.89 N 13.1.- FT-IR (KBr): 
C = 3250-2800 m, br (NH,'); 3085 w (C-H aromat.); 2936 w (C-H aliph.); 

([D6]DMSO): 6 (ppm) = 8.63 (s; 4H aromat.), 8.39 (s, br; 6H, NH3', H/D- 
exch.), 7.34 (d; 3J = 7.5 Hz, 1H aromat.), 7.01-6.68 (m; 2H aromat.), 6.92 
(s; 2H aromat.), 5.00-4.76 (m; IH, CH), 4.76-4.55 (m; IH, CH), 3.72 (s; 
6H, OCH3). 3.15-2.62 (m; 2H, CH2, partial overlap with solvent signals). 

2844 w (OCH3); 161 1 s (NH3'); 1574 s (C=C); 1537 s (NO?).- 'H-NMR 

ihreo-l-(2.6-Dichloro4-methoxyphenyl)-3-(2-chloro-4- 
merhoxypheny1)propane- I 3-diamine dipicrate (87) 

From 5% 76%, m.p. 205-208".- CI7H1&l3N2O2 x 2 C6H3N3O7 (847.9) 
Calcd. C 41.1 H 2.97 N 13.2 Found C 40.8 H 2.94 N 13.2.- FT-IR (KBr): 
v" = 3250-2800 m, br (NH,'); 3083 w (C-H aromat.); 2942 w (C-H aliph.); 
2849 w (OCH'); 1611 s (NH,'); 1572 s (C=C); 1541 s (NO2).- IH-NMR 
([D,]DMSO): 6 (ppm) = 8.61 (s; 4H aromat.). 8.39 (s, br; 6H, NH,', H/D- 
exch.), 7.59 (d; 'J = 9.0 Hz, 1H aromat.), 7.27-7.1 1 (rn; 3H aromat.), 7.05 
(s; 2H aromat.), 4.62-4.21 (m; 2H. CH), 3.80 (s; 6H, OCH,), 3.25-2.71 (m; 
2H, CHI. partial overlap with solvent signals). 

Hydroxy-substituted I,3-diphenylpropane-I .3-diamines 

To 2.8 mmole of the pertinent methoxy-substituted 1.3-diphenylpro- 
pane-1.3-diamine dihydrochloride, dissolved in 10 ml of water, were 
added 5 ml of 2N NaOH and the corresponding base was separated by 
threefold extraction with 30 ml CH2C12 each. After washing with 50 ml of 
water and 50 ml of satd. NaCl solution, drying and evaporation the base 
was obtained as a colourless oil.- To 1.75 mmole of base in 50 ml of absol. 
CH2CI2 were added 3.51 g (14.0 mmole) BBr3 in 5 ml of absol. CH2CI2 at 
-70" under vigorous stirring. Then the mixture was allowed to warm up to 
room temp., heated to reflux for 6 h and stirred for 12 h at room temp. 
Within 30 min 30 ml of absol. MeOH were added drop by drop under ice 
cooling, then the mixture was evaporated to dryness in vacuo. After additi- 
on of 20 ml of acetone the crystalline dihydrobromides were filtered by 
suction. Because only some of these salts can be purified, the bases of the 
other compounds were liberated by filtration over silica using the solvent 
mentioned for the preparation of the corresponding h(I1)-complex (cf. fol- 
lowing paper). Liberation of the bases as described for the dihydro- 
chlorides (see above) is unsuccessful in most cases!- The bases are charac- 
terized as dipicrates by dissolving 0.1 g of base in 2.5 ml of EtOH, adding 
2.5 ml of a satd. solution of picric acid, careful evaporation of EtOH on the 
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steam bath, dissolving the residue in boiling water and filtration whilst hot. 
After standing overnight the analytically pure (yellow) dipicrates can be 
filtered and dried at 60" at the oil pump. They melt under decomposition. 

meso-1 3-Bis-(3-hydroxyphenyl)propane-l3-diamine dipicrate (88) 

From 62 x 2 HCI; 91 % dihydrobromide; dipicrate m.p. 172-175O.- 
C15H18N202 x 2 C&N3O7 (716.6) Calcd. C 45.3 H 3.38 N 15.6 Found C 
45.3 H 3.44 N 15.3.- FT-IR (KBr): V = 3422 m, br (OH); 3300-2700 m, br 
(NH3'); 3089 w (C-H aromat); 2927 w (C-H aliph.); 1634 s, 1613 s 
(NH3'); 1564 s (C=C); 1516 s (NO2).- 'H-NMR ([D6]DMSO): 6 (ppm) = 
8.65 (s; 4H aromat.), 8.42 (s, br; 6H, NH3+, WDexch.). 7.39-6.69 (m; 8H 
aromat.), 4.23-3.92 (m; 2H, CH), 2.35 (m; 2H, CHI, partial overlap with 
solvent signals). 

rac-l3-Bis-(3-hydroxyphenyl)propane-I 3-diamine dipicrate (89) 

From 63 x 2 HCI; 88% dihydrobromide; dipicrate m.p. 185-188".- 
CI5Hl8N2O2 x 2 C6H3N307 (716.6) Calcd. C 45.3 H 3.38 N 15.6 Found C 
44.9 H 3.63 N 15.4.- FT-IR (KBr): V = 3484 m, br (OH); 3300-2700 m, br 
(NH3+); 3067 w (C-H aromat.); 2930 w (C-H aliph.); 1618 s (NH,'); 1595 
s, 1576 s (C=C); 1545 s (NO2).- 'H-NMR ([D6]DMSO): 6 (ppm) = 8.63 (s; 
4H aromat.), 8.39 (s, br; 6H, NH3+, H/D-exch.), 7.43-6.69 (m; 8H aro- 
mat.), 3.86-3.54 (m; 2H, CH), 2.32 (m; 2H, CH2, partial overlap with sol- 
vent signals). 

meso-l3-Bis-(4-hydroxyphenyl)propane-l3-diamine dihydrobromide 
(90):'). 

rac-l.3-Bis-(4-hydroxyphenyl)propane-I 3-diamine dihydrobromide 
(91):l). 

meso- I ,3-Bis-(3.4-dihydroxyphenyl)propane-I ,3-diamine dihydrobromide 
(92): I ) .  

rac-l3-Bis-(3,4-dihydroxyphenyl)propane-l3-diamine dihydrobromide 
(93):''. 

eryrhro-l-(2-FIuoro-4- hydroxyphenyl)-3-(4- hydroxypheny1)propane-I 3- 
diamine dihydrobromide (94) 

From 68 x 2 HCI; recrystallization from HBr 62%/water (2/1; v/v), 65%. 
m.p. 167-169".- C15H17FN202 x 2 HBr (438.2) Calcd. C 41.1 H 4.37 N 6.4 
Found C 41.2 H 4.37 N 6.2.- lT-IR (KBr): V = 3600-2600 s, br (OH and 
NH3+); 3021 w (C-H aromat.); 2921 w (C-H aliph.); 1630 s (NH,'); 1599 s 
(C=C).- 'H-NMR (D20): 6 (ppm) = 7.10-6.15 (m; 7H aromat.), 4.52-4.19 
(m; 2H, CH), 3.00-2.43 (m; 2H, CH2). 

rhreo-l-(2-Fluoro~-hydroxyphenyl~-3-(4-hydroxyphenyl)propane-l3- 
diamine dihydrobrornide (95) 

From 69 x 2 HCI; purification by dissolving in EtOH 96% and reprecipi- 
tation by EtzO: 71% powder, m.p. 168-17OO.- CISHI7FNZO2 x 2 HBr x 2.5 
H20 (483.2) Calcd. C 37.3 H 5.01 N 5.8 Found C 37.1 H 4.86 N 5.6.- FT- 
IR (KBr): V = 3600-2700 m, br (H20, OH and NH,+); 3025 w (C-H aro- 
mat.); 2961 w (C-H aliph.); 1630 s ,  1618 s (NH,'); 1599 s, 1568 m 
(C=C).- 'H-NMR (DzO): 6 (ppm) = 7.02-6.29 (m; 7H aromat.), 3.97-3.49 
(m; 2H. CH), 2.68-2.34 (m; 2H, CH?). 

erythro-l-(2-Chloro-4-hydroxyphenyl)-3-(4-hydro.~phenyl)propane-l 3- 
diamine dipicrate (96) 

From 70 x 2 HCI; 61% dihydrobromide; m.p. dipicrate 158-161O.- 
CI5HI7ClN2O2 x 2 C,&N307 (751.0) Calcd. C 43.2 H 3.09 N 14.9 Found 
C 42.9 H 3.47 N 14.5.- FT-IR (KBr): V = 3424 m, br (OH); 3300-2700 m, 
br (NH3+); 3089 w (C-H aromat.); 2927 w (C-H aliph.); 1630 s, 1611 s 
(NH3+); 1560 s (c=c); 1531 s (NO,).- 'H-NMR ([D6]DMso): 6 (ppm) = 
8.65 (s; 4H aromat.), 8.23 (s, br; 6H, NH3*, H/D-exch.), 7.35 ( d  )J = 9.0 

Hz, 1H aromat.), 7.25-6.65 (m; 6H aromat.), 4.36-4.10 (m; 2H, CH), 2.40 
(m; 2H, CH2, partial overlap with solvent signals). 

rhreo-l-(2-Chloro-4-hydroxyphenyl)-3-(4-hydroxyphenyl)propane-l~- 
diamine dipicrate (97) 

From 71 x 2 HCl; 69% dihydrobromide; m.p. dipicrate 155-159O.- 
C1~H17ClN202 x 2 Cd3N307 (751.0) Calcd. C 43.2 H 3.09 N 14.9 Found 
C 43. I H 3.30 N 14.6.- FT-IR (KBr): V = 3450 m, br (OH); 3300-2700 m, 
br (NH3+); 3098 w (C-H aromat.); 2927 w (C-H aliph.); 1632 s, 1611 s 
(NH,'); 1560 s (C=C); 1528 s (NO&- 'H-NMR ([D,]DMSO): 6 (ppm) = 
8.63 (s; 4H ammat.), 8.39 (s, br; 6H, NH,', WD-exch.), 7.27-6.67 (m; 7H 
aromat.), 3.84-3.52 (m; 2H. CH), 2.58 (m; 2H. CH2, overlap with solvent 
signals). 

eryrhro-l-(2-Bromo-4-hydroxyphenyl)-3-(4-hydroxyphenyl)propane-l3~ 
diamine dipicrate (98) 

From 72 x 2 HCI; 83% dihydrobromide; m.p. dipicrate 159-162".- 
CI5Hl7BrN2O2 x 2 C6H3N307 (795.5) Calcd. C 40.8 H 2.91 N 14.1 Found 
C 40.8 H 3.17 N 14.0.- FT-IR (KBr): V = 3450 m, br (OH); 3300-2700 m, 
br (NH,+); 3094 w, 3067 w (C-H aromat.); 2925 w (C-H aliph.); 1609 s 
(NH,'); 1570 s (C=c); 1541 s (NO&- 'H-NMR ([D6]DMSO): 6 (ppm) = 
8.64 (s; 4H aromat.), 8.25 (s, br; 6H, NH3+, WD-exch.), 7.40 (d. )J = 9.0 
Hz, 1H aromat.), 7.29-6.66 (m; 6H aromat.), 4.41-4.07 (m; 2H, CH). 2.45 
(m; 2H, CH2. partial overlap with solvent signals). 

threo-l-(2-Bromo-4-hydroxyphenyl)-3-(4-hydroxyphenyl)propane-I 3- 
diarnine dipicrate (99) 

From 73 x 2 HCI; 44% dihydrobromide; m.p. dipicrate 158-161".- 
CI5Hl7BrNZO2 x 2 C&N@7 (795.5) Calcd. C 40.8 H 2.91 N 14.1 Found 
C 41.0 H 3.41 N 13.8.- FT-IR (KBr): V = 3450 m, br (OH); 3300-2700 m, 
br (NH,'); 3089 w (C-H aromat.); 2929 w (C-H aliph.); 1630 s, 1618 s, 
1611 s (NH3'); 1560 s (C=C); 1541 s (NO*).- 'H-NMR ([D6]DMSO): 6 
(ppm) = 8.65 (s; 4H aromat.), 8.20 (s, br; 6H, NH3+, H/D-exch.). 7.55 ( d  
'J = 9.0 Hz, 1H aromat.), 7.28-6.73 (m; 6H aromat.), 3.82-3.43 (m; 2H, 
CH), 2.58 (m; 2H, CH2, overlap with solvent signals). 

erythro-l-(2,6-Dichloro-4-hydroxyphenyl)-3-(2-hydroxyphenyl)propane- 
1 3-diamine dipicrate (100) 

From 74 x 2 HCl; 81% dihydrobromide; m.p. dipicrate 158-160".- 
C15H16C12N202 x 2 C,&N307 x H20 (803.5) Calcd. C 40.4 H 3.01 N 13.9 
Found C 40.4 H 2.82 N 13.8.- FT-IR (KBr): V = 3422 m, br (OH); 3300- 
2700 m. br (HzO and NH3'); 3079 w (C-H aromat.); 2965 w, 2930 w (C-H 
aliph); 1613 s (NH3+); 1570 s (C=C); 1541 s (NO2).- 'H-NMR 
([DslDMSO): 6 (ppm) = 8.66 (s; 4H aromat.), 8.35 (s, br; 6H, NH,+, H D -  
exch.), 7.33-6.55 (m; 4H aromat.), 6.73 (s; 2H aromat.), 4.87-4.14 (m; 2H, 
CH), 2.99-2.64 (m; 2H, CH2). 

threo-l-(2,6-Dichloro-4-hydroxyphenyl)-3-(2-hydroxyphenyl)propane-l,3- 
diamine dipicrate (101) 

From 75 x 2 HCI; 75% dihydrobromide; m.p. dipicrate 160-164".- 
CI5Hl&l2N2O2 x 2 C6H3N3O7 (785.5) Calcd. C 41.3 H 2.82 N 14.3 Found 
C 41.3 H 3.23 N 14.1.- FT-IR (KBr): C = 3422 m, br (OH); 3300-2700 m, 
br (NH33; 3089 w (C-H aromat.); 2965 w, 2936 w (C-H aliph.); 1615 s 

8.64 (s; 4H momat.), 8.34 (s, br; 6H, NH3', H/D-exch.), 7.47-6.60 (m; 4H 
aromat.), 6.85 (s; 2H aromat.). 4.65-4.32 (m; IH, CH), 3.70-3.39 (m; 1H. 
CH), 2.91-2.60 (m; 2H, CH2). 

erythro- I -(2,6-Dichloro-4-hydroxyphenyl)-3-(3-hydroxyphenyl)propane~ 
I 3-diamine dipicrare (102) 

(NH3'); 1568 s (C=C); 1541 S (NOJ.- 'H-NMR ([D6]DMSO): 6 (ppm) = 

From 76 x 2 HCl; 71% dihydrobromide; m.p. dipicrate 155-158O.- 
C15Hl6C12N202 x 2 C6H3N307 (785.5) Calcd. C 41.3 H 2.82 N 14.3 Found 
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C 41.1 H 2.80 N 14.0.- FT-IR (KBr): S = 3438 m, br (OH); 3300-2700 m, 
br (NHj); 3087 w (C-H aromat.); 2965 w, 2927 w (C-H aliph.); 1618 s 
(NH3+); 1576 s, 1560 s (C=C); 1543 s (NO,).- 'H-NMR ([DblDMSO): 6 
(ppm) = 8.62 (s; 4H aromat.), 8.52 (s, br; 3H. NH,+, IVD-exch.), 8.33 (s, 
br; 3H, NH3+, H/D-exch.), 7.21-6.60 (m; 4H aromat.), 6.69 (s; 2H aro- 
mat.), 4.86-4.50 (m; lH, CH), 4.43-4.03 (m; IH, CH), 2.85-2.58 (m; 2H, 
CH2). 

rhreo-l-(2,6-Dichloro-4-hydroxyphenyl)-3-(3-hydroxyphenyl)propane-l3~ 
diamine dipicrate (103) 

From 77 x 2 HCI; 74% dihydrobromide; m.p. dipicrate 189-192' (dec.).- 
C1~H16c12N2o2 x 2 C6H3N3O7 (785.5) Calcd. C 41.3 H 2.82 N 14.3 Found 
C 41.4 H 2.77 N 14.1.- FT-IR (KBr): S = 3428 m, br (OH); 3300-2700 m, 
br (NH3'); 3075 w (C-H aromat.); 2981 w (C-H aliph.); 1628 s, 1615 s 

8.63 (s; 4H aromat.), 8.42 (s, br; 3H, NH,+, WDexch.), 8.21 (s, br; 3H, 
NH3+, H/D-exch.), 7.35-6.71 (m; 6H aromat.), 4.62-4.25 (m; IH, CH), 
3.86-3.53 (m; lH, CH), 3.10-2.83 (m; 2H, CH2). 

erythro-I -(2,6-Dichloro-4-hydroxyphenyl)-3-(3-hydroxyphenyl)propane- 
I ,3-diamine dipicrare (104) 

(NH;); 1570 s (C=C); 1537 s (N02).- 'H-NMR ([D6]DMSO): 6 (pprn) = 

From 78 x 2 HCI; 88% dihydrobromide; m.p. dipicrate 179-182".- 
C15H16C12N2o2 x 2 C6H3N,07 (785.5) Calcd. C 41.3 H 2.82 N 14.3 Found 
C 41.2 H 3.1 1 N 14.1.- FT-IR (KBr): v" = 3505 m, br (OH); 3300-2700 m, 
br (NH;); 3075 w (C-H aromat.); 2965 w. 2929 w (C-H aliph.); 1615 s 
(NH,'); 1568 s (C=C); 1537 s (NO2).- 'H-NMR ([D,]DMSO): 6 (ppm) = 
8.67 (s; 4H aromat.), 8.56 (s, br; 3H, NH3'. WD-exch.). 8.35 (s, br; 3H, 
NH3+, m-exch.) .  7.21, 6.67 (AA'BB', ,JAB = 8.0 Hz, 4H aromat.), 6.76 
(s; 2H aromat.), 4.88-4.49 (m; lH, CH), 4.40-3.98 (m; 1H. CH), 2.90-2.59 
(m; 2H, CH2). 

threo-l-(2,6-Dichloro-4-hydroxyphenyl)-3-(4-hydroxyphenyl)propane-I 3- 
diamine dipicrate (105) 

From 79 x 2 HCI; 94% dihydrobromide; m.p. dipicrate 165-168O.- 

Found C 40.6 H 3.01 N 13.5.- FT-IR (KBr): S = 3415 m. br (OH); 3300- 
2700 m, br (H20 and NH,'); 3087 w (C-H aromat.); 2965 w. 2927 w (C-H 
aliph.); 1630 s, 1615 s (NH,'); 1568 s (C=C); 1539 s (NOz).- 'H-NMR 
([D6]DMSO): 6 (ppm) = 8.62 (s; 4H aromat.), 8.53 (s, br, 3H, NH3+, H/D- 
exch.), 8.24 (s, br; 3H, NH3+, WD-exch.), 7.15; 6.65 (AA'BB', ,JAB = 8.0 
Hz, 4H aromat.). 6.73 (s; 2H aromat.), 4.63-4.29 (m; IH, CH), 3.92-3.57 
(m; IH, CH), 3.09-2.65 (m; 2H, CH2). 

meso-l,3-Bis-(2-fluoro-4-hydroxyphenyl)propane- I 3-diamine dipicrate 
(1%) 

C I S H ~ ~ C I ~ N ~ O ~  X 2 C6H3N307 x HzO (803.5) Calcd. C 40.4 H 3.01 N 13.9 

From 80 x 2 HCI; 84% dihydrobromide; m.p. dipicrate 155-159" (dec.).- 

C 43.0 H 3.01 N 14.6.- FT-IR (KBr): v" = 3428 m, br (OH); 3300-2700 m, 
br (NH3'); 3081 w (C-H aromat.); 2925 w (C-H aliph.); 1632 s. 1611 s 
(NH,'); 1568 s (C=C); 1528 s (NOz).- 'H-NMR ([D6]DMSO): 6 (ppm) = 
8.60 (s; 4H aromat.), 8.26 (s, br; 6H, N H 3 + ,  HD-exch.), 7.19 (t; = 9.0 
Hz, 4 J ~  = 9.0 Hz, 2H aromat.), 6.66-6.30 (m; 4H aromat.), 4.59-4.27 (m; 
2H, CH), 2.65 (m; 2H, CH2, partial overlap with solvent signals). 

roc-1 3-Bis-(2-fluoro-4-hydroxyphenyl)propane-l,3-diamine dipicraie 

CIsHI&N202 x 2 CbH3N307 (734.6) Calcd. C 43.1 H 2.95 N 14.9 Found 

(107) 

From 81 x 2 HCI; 89% dihydrobromide; m.p. dipicrate 153-157".- 
C15H1&N2O2 x 2 C,H3N,07 x H,O (770.6) Calcd. C 42.1 H 3.14 N 14.5 
Found C 42.3 H 2.95 N 14.4.- FT-IR (KBr): 0 = 3425 m, br (OH); 3300- 
2700 m, br (H20 and NH,'); 3089 w (C-H aromat.); 2981 w, 2929 w (C-H 
aliph.); 1630 s, 161 I s (NH,'); 1568 s (C=C); 1535 s (NO2).- 'H-NMR 

([D6]DMSO): 8 (ppm/250 MHz) = 10.26 (s, br; 2H, OH, H/D-exch.), 8.59 
(s; 4H aromat.), 8.18 (s, br; 6H, NH3+, H/Dexch.), 7.36 (1; ,J = 8.6 Hz, 
4 J ~ ~  = 8.6 Hz, 2H aromat.), 6.77-6.73 (m; 2H aromat.), 6.63-6.58 (m; 2H 
aromat.), 3.97-3.83 (m; 2H, CH), 2.60 (m; 2H, CH2, partial overlap with 
solvent signals). 

meso-1 3-Bis-(2-chloro-4-hydroxyphenyl)propane-l ,J-diamine dipicrate 
(1W 

From 82 x 2 HCI; 90% dihydrobromide; m.p. dipicrate 152-156".- 
C15H16C12N202 x 2 C6H3N307 (785.5) Calcd. C 41.3 H 2.82 N 14.3 Found 
C 41.3 H 2.89 N 13.8.- FT-IR (KBr): J = 3247 m, br (OH); 3300-2700 m, 
br (NH3'); 3089 w (C-H aromat.); 2921 w (C-H aliph.); 1615 s (NH,+); 
1568 s (C=C); 1541 s (NO2).- 'H-NMR ([D,]DMSO): 6 (ppm) = 8.69 (s; 
4H aromat.), 8.37 (s, br; 6H, NH3+, H/D-exch.), 7.26 ( d  ,J = 8.5 Hz, 2H 
aromat.), 6.77-6.47 (m; 4H aromat.). 4.75-4.36 (m; 2H, CH), 2.60 (m; 2H. 
CHz, partial overlap with solvent signals). 

rac-l,3-Bis-(2-chloro-4-hydroxyphenyl)propane-l,3-diamine dipicrate 
(109) 

From 83 x 2 HC1; 81% dihydrobromide; m.p. dipicrate 151-155°.- 

C 41.0 H 2.87 N 13.9.- Fl-IR (KBr): S = 3430 m, br (OH); 3300-2700 m. 
br (NH3'); 3106 w (C-H aromat.); 2979 w, 2927 w (C-H aliph.); 1632 s, 
1611 s (NH3'); 1560 s (NO2).- 'H-NMR ([D6]DMSO): 6 (ppm) = 8.66 (s; 
4H aromat.), 8.30 (s, br; 6H, NH3+, H/D-exch.), 7.46 (d; = 8.5 Hz, 2H 
aromat.), 6.84-6.48 (m; 4H aromat.), 4.05-3.68 (m; 2H, CH), 2.63 (m; 2H, 
CH2, partial overlap with solvent signals). 

eryihro-l-(2.6-Dichloro-4-hydroqphenyl)-3-(2-jluoro-4- 
hydroxyphenyl)propane-l,3-diamine dipicrate (110) 

C I ~ H I ~ C ~ ~ N ~ O ~  X 2 C6H3N307 (785.5) Calcd. C 41.3 H 2.82 N 14.3 Found 

From 84 x 2 HCI; 72% dihydrobromide; m.p. dipicrate 152-154": 

Found C 40.6 H 3.09 N 13.7.- FT-IR (KBr): S = 3505 m, br (OH); 3300- 
2700 m, br (NH,'); 3079 w (C-H aromat.); 2965 w, 2929 w (C-H aliph.); 
1628 m, 1613 s (NH,'); 1568 s (C=C); 1535 s (NO2).- 'H-NMR 
([D,]DMSO): 6 (ppm) = 8.68 (s; 4H aromat.), 8.40 (s, br; 6H, NHI+, H/D- 
exch.), 7.25 (I; 'J = 9.0 Hz, 4JHF = 9.0 Hz, 1H aromat.), 6.79-6.30 (m: 4H 
aromat.), 4.95-4.63 (m; lH, CH), 4.60-4.27 (m; 1H. CH), 3.06-2.67 (m; 

C I S H ~ ~ C I Z F N ~ O ~  x 2 C6H3N307 (803.4) Calcd. C 40.4 H 2.63 N 13.9 

2H, CH2). 

threo-l-(2.6-Dichloro4-hydroxyphenyl)-3-(2-fl~wro-4- 
hydroxypheny1)propane-1 ,.-diamine dipicrate (111) 

From 85 x 2 HCI; 59% dihydrobromide; m.p. dipicrate 145-147O.- 
CIsHI~C12FN2O2 x 2 C6H3N307 (803.4) Calcd. C 40.4 H 2.63 N 13.9 
Found C 40.2 H 2.79 N 13.8.- FT-IR (KBr): v" = 3450 m. br (OH); 3300- 
2700 m, br (NH,'); 3089 w (C-H aromat.); 2925 w (C-H aliph.); 1630 s, 
1611 s (NH3'); 1560 s (C=C); 1541 s (NO2).- 'H-NMR ([D6]DMSO): 6 
(ppm) = 8.61 (s; 4H aromat.), 8.34 (s, br; 6H. NH,', H/D-exch.), 7.46 (I; 3J 
= 9.0 Hz, 4Jw = 9.0 Hz, 1H aromat.), 6.98-6.41 (m; 4H aromat.), 4.75-4.35 
(m; lH, CH), 4.18-3.76 (m; lH, CH), 3.15-2.75 (m; 2H, CHz). 

eryrhro-l-(2,6-Dichloro-4-hydro.ryphenyl)-3-(2 -chloro-4- 
hydroxyphenyl)propane-l3-diamine dipicrare (1 12) 

From 86 x 2 HCI; 73% dihydrobromide; m.p. dipicrate 156-158".- 
C,~HI~CI,NZOZ x 2 C6H3N307 (819.9) Calcd. C 39.6 H 2.58 N 13r7 Found 
C 39.7 H 2.79 N 13.3.- FT-IR (KBr): v" = 3428 m, br (OH); 3300-2700 m, 
br (NH,'); 3104 w (C-H aromat.); 2929 w (C-H aliph.); 1630 s. 1609 s 
(NH3'); 1560 s (C=C); 1532 s (NO2).- 'H-NMR ([D,]DMSO): 6 (ppm) = 
8.62 (s; 4H aromat.). 8.37 (s, br; 6H. NH3+, H/D-exch.), 7.30 (d: ,J = 9.0 
Hz, 1H aromat.), 6.94-6.48 (m; 2H aromat.), 6.78 (s; 2H aromat.), 4.94- 
4.62(m; lH.CH),4.50-4.15(m; lH,CH).3.16-2.71 (rn;2H,CH2). 

Arch. Pharm. (Weinheim) 327,547-561 (1994) 



1.3-Diphenylpropane- 1,3-diamines 56 1 

threo-l-(2.6-Dichloro4-hydroxyphenyl)-3-(2-chloro-4- 
hydroxyphenyl)propan-13-diamine dipicrate (113) 

From 87 x 2 HCI; 89% dihydrobromide; m.p. dipicrate 152-155O.- 
C15HI~C13N202 x 2 C & N 3 0 ,  x 0.5 H20 (828.9) Calcd. C 39.1 H 2.68 N 
13.5 Found C 39.4 H 2.88 N 13.1.- FT-IR (KBr): v” = 3422 m, br (OH); 
3300-2700 m, br (H20 and NH3+); 3087 w (C-H aromat.); 2969 w, 2938 w 
(C-H aliph.); 1611 s (NH3+), 1570 s (C=C); 1541 s (NO2).- ‘H-NMR 
([D6]DMSO): 8 (ppm) = 8.57 (s; 4H aromat.), 8.32 (s, br; 6H, NH3+. H/D- 
exch.), 7.51 (d; 3J = 9.0 Hz, 1H aromat.), 6.94-6.51 (m; 2H aromat.), 6.69 
(s; 2H aromat.), 4.62-4.29 (m; IH, CH), 4.29-3.90 (m; IH, CH), 3.04-2.63 
(m; 2H, CH2). 

References 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
12 
13 

14 

15 
16 

17 
18 

G.S. Lee, Th. Kammermeier, A. Kaiser, W. Eibler, W. Wiegrebe, 
Arch. Pharm. (Weinheim) 1991,324, 177-181. 
Th. Kammermeier, A. Kaiser, G.S. Lee, Th. Burgemeister, W. Wie- 
grebe. ibidem 1994,327,207-210. 
S.  Schertl, R. Gust, R. Miiller, Th. S p d ,  H. Schonenberger, Arch. 
Pharm. (Weinheini) 1992, 325, 113-1 18 and lit. cited there.- 3a R. 
Gust, Th. Burgemeister, A. Mannschreck, H. Schonenberger, J .  Med. 
Chem. 1990.33.2535-2544. 
E.v. Angerer in Platinum Complexes with Specific Activity Against 
Hormone Dependent Tumors (Ed.: B.K. Keppler), VCH Weinheim, 
1993. 73-83.- N.G. Knebel, E.v. Angerer, J .  Med. Chem. 1991, 34, 

K. Okamoto, M. Noji, T. Tashiro, Y. Kidani, Chem. Pharm. Bull. 
1981,29,929-939 (1981).- 5a P. Dodion, J. Kerger, N. Crespeigne, F. 
Wary, P. Alaerts. L. Hammershaimb, S. Saletan, R. Rastogi. Proc. 
Am. Assoc. Cancer Res. 1989,70,284. 
J.J.G. Offerman, S. Meijer, N.H. Mulder, D.T. Sleijfer, P. Bijster, 
H.B.A. Hellendoom, A.J.M. Donker, G.K.v.d. Hem, Eur. J .  Cancer 
Clin. Oncol. 1985,21,447-451. 
Otsuka Chemical Co., Ltd., Jpn. Kokai Tokkyo Koho JP 57,156,416 
[82,156,416] (CI. A61K31/28), 27. Sept. 1982, Appl. 81/43,471, 24. 
M& 1981; Chem. Abstr. 1983,98,46953q. 
H. Schonenberger, R. Gust, J. Karl. T. S p d ,  M.R. Schneider, R.W. 
Hartmann, C. Batzl, S. Schertl, J. Engel, F. Lux, S. Trebert-Haeberlin 
in Aktuelle Onkologie, Antiostrogene in Forschung und Klinik, W. 
Zuckschwerdt Verlag, Miinchen, 1989. 
R. Gust, H. Schonenberger, U. Klement, K.J. Range, Arch. Pharm. 
(Weinheim) 1993,326,967-976. 
J. Karl, R. Gust, T. SpruS, M.R. Schneider, H. Schonenberger, J. 
Engel, K.-H. Wrobel, F. Lux, S .  Trebert-Haeberlin. J .  Med. Chem. 

K.v. Auwers, H. Miiller, J .  Prakt. Chem. N .  F .  1933,137,57-80. 
S.E. Denmark, J.-H. Kim, Synthesis 1992,229-234. 
E.P. Kohler, H.M. Chadwell in Organic Synthesis Coll. Vol. I (Ed.: 
A.H. Blatt), 2nd Ed., John Wiley & Sons, Inc., New York, London, 
Sydney 1967, p. 78-80. 
H. Meier in Spektroskopische Methoden in der organischen Chemie 
(Ed.: M. Hesse, H. Meier, B. Zech), 3rd ed., Georg Thieme Verlag, 
Stuttgart, New York 1987, p. 100-105. 
P. Baas. H. Cerfontain, Tetrahedron 1977.33, 1509-151 I. 
S. Arakawa, K. Kashiwabara, J. Fujita. K. Saito, Bull. Chem. SOC. Jpn. 

G.A. Snow, J .  Chem. Soc. 1954,2588-2596. 
C.J. Dippel, Recl. Trav. Chim. fays-Bas 1931,50,525-546. 

21 45-2 152. 

1988,3I, 72-83. 

1977.50.2108-21 12. 

19 
20 

21 

22 

23 
24 
25 
26 

27 
28 

29 
30 

31 

32 

33 
34 
35 
36 
37 
38 
39 

40 
41 
42 

43 
44 
45 

46 

47 

48 

49 

50 

51 
52 
53 
54 
55 

56 
57 
58 

J.K. Sugden, J.J.B. Patel, Chem. Ind. (London) 1972,683. 
K. Kotera, S .  Miyazaki, H. Takahashi, T. Okada, K. Kitahonoki, 
Tetrahedron 1968,24,3681-3696. 
K. Kitahonoki, Y. Takano, H. Takahashi, Tetrahedron 1968, 24, 

K. Kotera, K. Kitahonoki, Org .  Prep. Proced. 1969, I ,  305-324 
(1969). 
M. Harfenist, E. Magnien, J .  Am. Chem. SOC. 1958,80,6080-6083. 
R.E. Lyle, H.J. Troscianiec, J .  Org. Chem. 1955.20, 1757-1760. 
A.E. Petrarca, E.M. Emery, Tetrahedron Lett. 1963,635-639. 
M.N. Rerick, C.H. Trottier, R.A. Daignault, J.D. DeFoe, Tetrahedron 

G.J. Karabatsos, R.L. Shone, J .  Org. Chem. 1968.33.619-621. 
H.C. Brown, S. Krishnamurthy, J .  Org. Chem. 1969, 34, 3918- 
3923. 
A.J.d. Koning, Org. Prep. Proced. Int. 1975, 7.31-34. 
H. K&nmerer, G. Happel, V. Bohmer, Org. Prep. Proced. Int. 1976. 

S .  Samnt, Ann. Chim. (Paris) [I31 1957, 2, 629-681; Chem. Absir. 
1959,53,21595b. 
J.A. Barltrop, R.M. Acheson, P.G. Philpott, K.E. MacPhee, J.S. Hunt, 
J .  Chem. SOC. 1956,2928-2940. 
M. Freifelder, W.D. Smart, G.R. Stone, J .  Org. Chem. 1%2,27,2209. 
W.E. Rosen, M.J. Green, J .  Org. Chem. 1963,28, 2797-2804. 
S.K. Hirani, R.T. Partitt, J .  Heterocycl. Chem. 1987,24,489-494. 
H. Brunner, R. Becker, Angew. Chem. 1984,96,221. 
H. Brunner, R. Becker, Angew. Chem. 1985,97,713-714. 
H. Brunner, R. Becker, S. Gauder. Organometallics 1986,5,739-746. 
H. Feuer, B.F. Vincent Jr., R.S. Bartlett, J .  Org.  Chem. 1965, 30, 

H. Feuer, D.M. Braunstein. J .  Org. Chem. 1969.34, 1817-1821. 
D. Lloyd, H. McDougall. F.I. Wasson, J .  Chem. Soc. 1965.822-823. 
G. Turan-Zitouni, G. Berge, A.M. Noel-Artis, P. Chevallet, P. 
Fulcrand, J. Castel, Farmaco. Ed. Sci. 1988, 43, 643-655; Chem. 
Abstr. 1989,110, 18100g. 
S. Kano, Y. Tanaka, E. Sugino, S. Hibino, Synthesis 1980,695-697. 
H.R. Hcekstra, J.J. Katz, J .  Am. Chem. SOC. 1949, 71,2488-2492. 
J.A. Jensen, J.E. Gozum, D.M. Pollina, G.S. Girolami, J .  Am. Chem. 

A.P. Borisov, V.D. Makhaev. E.B. Lobkovskii, K.N. Semenenko, 
Russ. J .  Inorg. Chem. (Engl. Transl.) 1986,31,47-5 1. 
E.B. Lobkovskii, V.D. Makhaev, A.P. Borisov. K.N. Semenenko, 
Russ. J .  Inorg. Chem. (Engl. Transl.) 1986.27, 161-164. 
K. Franz. H. Fusstetter, H. Noth, Z .  Anorg. Allg. Chem. 1976,427,97- 
113. 
R. Gust, Arch. fharm. (Weinheim) 1994, 327, 49-54, and lit. cited 
there. 
R. Miiller. R. Gust, U. Klement, H. Schonenberger, Chem. Ber. 1991, 
124,2381-2389. 
J. Karl, Ph.D. Thesis, University of Regensburg. 1985 cf. also lit. 10. 
M. Jennerwein, Ph.D. Thesis, University of Regensburg, 1985. 
S.S. Zumdahl, R.S. Drago, J. Am. Chem. SOC. 1968,90,6669-6675. 
Th. Kammermeier, Ph.D. Thesis, University of Regensburg, 1993. 
R.W. Hartmann, A. Heindl, W. Schwarz, H. Schonenberger, J .  Med. 
Chem. 1984,27,819-824. 
M. Oh, Bull. Chem. SOC. Jpn.  1953,26,331-336. 
W.S.J. Schwarz, Ph.D. Thesis, University of Regensburg, 1986. 
E.C. Dodds, R.L. Huang. W. Lawson, R. Robinson, Proc. Roy. SOC. 
London 1953, B 140.470497; Chem. Abstr. 1955.49.8210b. 

4605-4623. 

Lett. 1963,629-634. 

8,245-248. 

2877-2880. 

SOC. 1988,110, 1643-1644. 

[ Ph2031 

Arch. Pharm. (Weinheim) 327,547-561 (1994) 




