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TRICYCLIC HYDANTOINS AND THIOHYDANTOINS OF PHENYLALANINE
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1. Department of Pharmacy, University of. Strathclyde, Glasgow, G1 1XW,
U.K.

2. Department of Pharmacy, Aristotle University of Thessaloniki, 540 06,
Greece.

(Received January 20, 1987)

SUMMARY

The cyclisation of phenylalanine with formaldehyde gave 1,2,3,4-tetrahy-
droisoquinoline-3-carboxylic acid. The reaction of -the ethyl ester of this
amino acid with isocyanates and isothiocyanates afforded a series of 1,3-
-dioxo-5H-10,10a-dihydroimidazo [1,5-b] isoquinolines  (isoquinoline  hydantoins)
and 1-0x0~3-thio-5H-10,10a~dihydroimidazo [1,5~b} isoquinolines  (isoquinoline
thiohydantoins).. .

The reaction of the ethyl 2-ethoxycarbonyi-1,2,3,4-tetrahydroisoquino-
line-3~-carboxylate with propylamine gave the expected N-propyl isoquinoline
hydantoin.

A series of 1,2,3,4-tetrahydroisoquinoline-3-carboxamides was derived
thifough the intermediacy of the N-carboxyanhydride, was reacted with chlo-
roformates and the obtained 2-alkoxycarbonyl derivatives cyclised to give
the desired1isoquinoline hydantoins.

The 'H NMR spectral characteristics of 1,2,3,4-tetrahydroisoquinoli-
ne-3-carboxylic acid derivatives are tabulated and interpreted.

Key words: Isoquinoline hydantoins, isoquinoline thiohydantoins, 1,2;3,4—tetra—
hydroisoquinoline-3-carboxylic acid derivatives, synthesis.

INTRODUCTION

In an earlier paper1 we reported that the cyclisation of phenylalanine
with formaldehyde gives. the 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid
la, and subsequently the treatment of its ethyl ester Ip with isocyanates
affords the tricyclic isoquinoline hydantoins 2a-2e.

We now wish to report the syntheses of some new tricyclic isoquinoline
hydantoins 2f -2k and thiohydantoins 3a~3e by the treatment of 1b with
alkyl and aryl isocyanates and isothiocyanates.

Although this reaction proceeds smoothly and in good yields as a gene-
ral route to the preparation of the isoquinoline hydantoins 2, it is limited
by the commercial availability of the appropriate isocyanates and by the
risk of toxicity associated with their preparation.
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Two alternative and potentially more versatile generél routes for the
preparation of the desired hydantoins 2 were therefore investigated,  a)
reaction of the ethyl 2—a|koxycarbor1yl-1,2,3,4-tetrahydroisoquinoIine—3-carbo—
xylates 4a, 4b with primary amines and b) cyclisation of the 2-alkoxycarbo-
nyl-1,2,3,4-tetrahydroisoquinoline-3-carboxamides 5 under basic conditions.

RESULTS AND DISCUSSION

The Pictet-Spengler reaction of phenylalanine with formaldehyde provid-

ed the cyclised amino ao‘id 1a2

which was esterified to give the ethyl
1,2,3,4-tetrahydroisoquinoline-3-carboxylate Ib. This material was subse-
quently converted to the desired isoquinoline hydantoins 2f-2k through the
intermediacy of the hydantoates 6a on treatment with selected isocyanates.

The hydantoins 2 showed the characteristics’ 4

strong absorption bands
at approximately 1760 and 1710 cm'1 supporting the cyclised structure,

The treatment of 1b with alkyl and aryl isothiocyanates under similar
conditions gave the corresponding thiohydantoins 3a-3e; the intermediate
thiohydantoates 60 could not be isolated.5 In the mass spectra the mole-
cular ion (M+) of. hydantoins 2 and thiohydantoins 3 was usually appeared
as the base peak.

Reaction of N-alkoxycarbonyl derivatives of a-amino acid esters with
primary amines or ammonia was found to afford 3-substituted hydantoins.6
By analogy, treatment of ethyl 2-aikoxycarbonyl-1,2,3,4-tetrahydroisoquino-
line-3~carboxylates 4a and 4b with a variety of alkyl and arylamines was
considered to offer a promising route to the desired hydantoins 2. The
2-alkoxycarbonyl derivatives 4a, 4b were prepared by treating 1b with ethyl
and benzyl chlioroformates; subsequently the product 4a reacted at 200°C
under pressure {25 kg/cm?®) with propylamine to give the propyl isoquinoline
hydantoin 2d but in low yield. Refluxing 4a or 4b with cyclohexylamine
or propylamine faflle_d to give the desired hydantoins 2.

Another useful method of preparation of hydantoins is through cycli-

sation of N-alkoxycarbonyl amides of a-amino acids.7" 8

The first step
in this method involved the synthesis of a series of N-substituted amides
of type 7. The reaction of the ester Ib with various primary amines by
+the method of De Feo and Strickler9 was unsuccessful. The amides 7a-7k
were prepared from the reaction of N-carboxyanhydride 8 with primary

10

amines. N-Carboxyanhydrides of amino acids have been shown to provide

‘a convenient route to the corresponding secondary amides on treatment
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with primary amines. The N-carboxyanhydride 8 was prepared starting from
the acid Ia which reacted with benzyl chioroformate to give the 2-benzy-

loxycarbonyl derivative 4c; the benzyloxycarbonyl group was found to

induce11

of 4c with phosphorous pentachloride gave the crude product 8 which exhibit-
ed characteristic carbony!l bands at 1875, 1840 and 1780 cm'1. The amides
7 reacted further with ethyl and benzyl chloroformates to give the 2-alkoxy-

the formation of the N-carboxyanhydride. Subsequently treatment

carbonyl derivatives 5 which on treatment with ethanolic potassium hydroxide
cyclised to the desired tricyclic isoquinoline hydantoins 2 in satisfactory

yields.

1H NMR Study of 1,2,3,4-Tetrahydroisoquinoline-3-carboxylic Acid Derivatives

The C-1 and C-3 protons (C-5 and C-10a protons of the tricyclic
derivatives 2, 3 and 8) in the 1H NMR spectra of the compounds prepared
from 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid Ia showed marked

variation in chemical shift (Table 1).

Takle I: Aproximate chemical shift values (&) for the C-l*
*
and C-3 protons in different derivatives of la.

Compound C-1 (C-5) Cc-3 (C-10a)
1b 4.08 s 3.70 ad
2 4.20-5.20 ABq 4.00-4.20 dd
3 4.45-5.75 ABq 3.85-4.40 dd
4 4.70 d, J=3 Hz -4.80-5.30 m
5 4.65 s  4.60-5.00 m
7 ‘ 4.00 s 3.40-3.80 d4d

8 4.34-5.16 ABq 4.34 dd -

*
Equivalent to C-5 and C-10a protons of the tricyclic
derivatives 2, 3 and 8. k



TRICYCLIC HYDANTOINS 7

In both the ethyl ester 1b1 and the corresponding amides 7 the C-3
methine proton appeared as a double of doublets reflecting coupling to
the non-equivalent C-4 methylene protons and upfield from the C-1 methyle-
ne protons which gave a singlet. The N-alkoxycarbonyl derivatives 4 and
5 showed a downfield shift for the C-3 methine proton which may be attri-
buted to the deshielding by the N-alkoxycarbonyl group. In the tricyclic
derivatives 2, 3 and 8 the C-5 methylene protons appeared as an AB quartet
(J=17 Hz); the conformational rigidity imposed by the tricyclic ring system
renders the two protons non-equivalent and therefore geminal coupling is
observed. The C-10a methine proton of these compounds appeared as a
double of doublets (J=6 and 13 Hz) due to the coupling with the non-equiva-
lent C-10 methylene protons which appeared as a double of quartets (AB
protons of an ABX system). Coupling was also observed between the
N-adjacent protons of the N-substituent and the proton on the nitrogen
atom in the amides 7. The small value of the coupling constant (J=3 Hz)

which was observed for the C-1 methylene protons of the 2-alkoxycarbonyl

derivatives 4a, 4b and 4c may be interpreted by long range coupling with
12

the C-3 proton.
EXPERIMENTAL

Melting points were determined on a Kofier hot-stage apparatus and
IR spectra were recorded on a Perkin-Elmer 197 instrument using KCI pellets

or neat films.

The 1y NMR spectra were obtained with a Perkin-Elmer R32 (90

MHz) spectrometer and chemical shifts (6) are given in ppm relative to
tetramethylisilane as internal standard. Mass spectra were run on an AEI
MS 902 double focussing, high resolution spectrometer.

Microanalyses were performed by the Microanalytical Laboratory, De-
partment of Pure and Applied Chemistry, University of Strathclyde, Glas-

gow.

General Procedure for Preparation of Hydantoins 2 from Isocyanates.
The cyclisation of phenylalanine* with formaldehyde and hydrochloric acid
gave the 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid Ia which was con-
verted to the ester 1b 2 on treatment with a saturated ethanolic HCI

* DL-isomer.
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solution. The ester Ib was dissolved in dry and cold (0°C) chloroform and
treated with the appropriate isocyanate to give the intermediate hydantoate
6a which was refluxed with hydrochloric acid and acetone1 to give the
desired isoquinoline hydantoins 2 (Tables II and Iif).

Preparation of Thiohydantoins 3. A solution of the appropriate isothio-
cyanate in dry chloroform was added dropwise to an equimolar solution
of the ester Ip in dry chloroform cooled to 0°C, and protected with a
drying tube (CaCI2). The mixture was stirred for half hour at 0°C and
for a further half hour at room temperature. The solvent was removed
under reduced pressure to give a solid residue. Recrystaliisation from a
suitable solvent éfforded the desired isoquinoline - thiohydantoin (Tables 1l
and 1il).

' Ethyl 2-ethoxycarbonyl-1,2,3,4~tetrahydroisoquinoline-3-carboxylate
4a. Ethyl cloroformate (1.62 g, 15 mmol) in chloroform (10 ml) was added
slowly with constant stirring to a mixture of 1b (2505 g, 10 mmol) in chloro~
form (150 ml) and 10% aqueous sodium carbonate. After 2 hours the organic
layer was separated, washed with 2M hydrochloric acid and water and driedﬂ
(Na2804). Removal of the chloroform gave the product 4a (2.34 g, 84%)
as a colourless oil which was used without further purification. Vmax.(f“m)
1740 (CO) and 1710 (CO) cm'1; e) (CDCI3) 1.00-1.50 (6H, two overlapping
triplets, COZCHzM_e); 3.24 (2H, d, J=4.5 Hz, 4-H); 3.93-4.46 (4H, two over-
lapping quarters, COZCﬂzMe); 4.72 (2H, d, J=3 Hz, 1-H); 4.83-5.33 (1H,
m, 3-H); 7.22 (4H, s, Ar.). Re (methanol) 0.53.

Ethyl Z-benzyloxycarbonyl-1,2,3,4-tetrahydroisoquincline~3-carboxylate,

4b. Benzyl chioroformate (1.87 g, 11 mmol) was added dropwise with con-
stant stirring to a suspension of 1Ib (2.05 g; 10 mmol) in 2M aqueous sodium
bicarbonate (20 ml), After-1 hour the precipitate which formed was coilected
by filtration and washed with water. Recrystallisation from aqueous ethanol
gave the product 4b (2.05 g, 60.5%), m.p. 88-9°C (cor.) (Found: C, 70.8;
H, 6.3; N, 3.8%. C20H21_|\1104 requires C, 70.8; H, 6.3; N 4.1%); Vmax. 1740
(CO) and 1690 (CO) cm ;5 & (CDCla) 1.05 (3H, t, COZCHZM_Q); 3.22 (_2H,
d, 4-H); 3.80-4.30 (2H, q, COQCH2Me); 4.75 (2H, d, J=3 Hz, 1-H); 4.80-5.20
(1H, m, 3-H); 5.27 (2H, s, COzCﬂzPh); 7.22 (4H, s, Ar.); 7.41 (5H, s, Ph).
Rs (methanol-ethyl acetate-water, 4:1:1) 0.77.
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Table II: Analytical data for the hydantoins 2f-2k and the thiohydantoins

3a-3e.
Compound Yield Found (%j/Required
(Formula) (%) Solvent M.P. (°c) (nh) c H , N
2f 88.5 Aqueous EtOH 97" 244 68.6 6.65 11.7
(Cy 4H; 6N,0,) (68.8 6.6  11.5)
297" 69 Aqueois EtOH  67-69 244 68.8 6.7 . 11.6
(C, 4H; N,0,) (68.8 6.6  11.5)
2h 75 Aqueous EtOH 63" 258  70.05 6.95 11.1
(CsHy gN,0,) - (69.8 7.0  10.8)
28 14.5 Aqueous EtOH 104 242  69.2 5.85 11.7
(€1 4H; 4N,0,) (69.4 5.8  11.6)
23 69.5 EtOH 121" 284 71.9 7.1 10.3
(Cy7H,N,0,) (71.8 7.0 9.9)
2k 89 Chloroform-Ether 204-206 314 (°’C1)65.5 4.0 8.8
(C,4H, 5CIN,0,) 312 (3%c1)(65.3 4.2 9.0)
3a 79 Acetone 175-176" 232 61.9 5.1  11.9
(C12H12NZOS) . (62.1 5.2 12.1)
3b 60 EtOH 125-126 246 63.0 5.8  11.4
(¢} 3l ,N,08) : (63.4 5.7  11.4)
3¢ - 66.5 EtOH 86-87 258 65.3 5.6  11.1
(C14HI4NZOS) ' (65.1 5.4 10.9)
3d 40.5 EtOH-Acetone 175-176 300 68.2 6.8 9.3
(€ 7H,oN08) (68.0 6.7 9.3)
3e 86.5 Acetone  214-215 294 69.2 4.8 9.5
(CqH; 4N,08) T (69.4 4.8 9.5)

* * % i 20 °
Cor., L-Propyl hydantoin 2g, [a]D = -191.9  (C 1.0, EtOH

2-Propyl-1,3~dioxo-5H-10,10a~dihydroimidazo 1,5-b isoquinoline, 2d.
A mixture of 4a (3.58 g, 13 mmol), a 35% ethanolic solution of propylamine
(3.4 ml, 20 mmol), absolute ethanol (8 ml) and two pieces of sodium was
placed in the steel cylinder of a Roth autoclave and heated at 200°C (which
gave a pressure .of 25 kg/cm?® for .7 hours. The reaction was cooled and
the solvent was removed under reduced pressure to give a dark brown residue
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Table III: Chemical shift values (&) of hydantoins 2f-2k and
thiohydantoins 3a-3e.
Compound .
Substituent (R) c-52 C—10ab c-10° Ar Other Protons
2f 4.25-5.22 3.80-4.32 2.83-3.23 7.29 s 1.46 (4, NCHﬂgZ}; the
prt signal for NCﬂMe2 is
obscurred by 10a-H).
29 4.28-5.24 3.86-4.25 2.80-3.24 7.27 s 0.92 (t, NCHZCHZMQ);
Pr 3.58 (t, NCﬂzEt); 1.4-
» 1.9 (m, NCH2C§2MB).
2h 4,25-5.21 3.96-4.23 2.80-3.20 7.25 s 0.96 (t, NCHZCHZCHZMQ);
Bu 3.59 (t, NCH,CH,CH)Me);
1.15-1.80 {m, NCHZCEZ—
CﬂzMe).
2i 4.00—6.00d 2.60j3.60 7.28 s
Allyl
23 4.24-5.19 3.88-4.16 2.74-3.46 7.26 s 1.04-2.20 (m, cyclohe-
Cyclohexyl xyl methylene protons);
the signal for the cy-
clohexyl methine proton
is obscurred bt 10a-H,
2k 4.33-5.30 4.11-4.40 2.90-3.30 7.30 s 7.48 (s, Ar.).
p~-Chlorophenyl
v3a 4.46-5.65 3.90-4.40 2.60-3.40 7.30 s 3.33 (s, MMe).
Me ;
3b 4.43-5.68 3.80-4.44 2.30-3,27 7.29 s 1.29 (t, NCHZMg); the
Et signal for NCEZMe is
— obscurred by 10a-H.
3¢ 4.09-5.66% 2.80-3.28 7.30 s
Allyl
3d 4.48-5.70 3.86-4.26 2.75-3.23 7.31 s 1.05-2.40 (m, cyclohe-
Cyclohexyl Xyl methylene protons);
. the signal for the cy;
clohexyl methine proton
is obscurred by l0a-H.
3e 4,54-5.80 4.20-4.50 2.90-3.40 7.33 s 7.50 (s, Ar.).
Ph

4B quartet (5=17 Hz), bdouble of doublets, Cdouble of quartets,

dcomplex multiplet for 5-H, l0a-H and allylic protons.
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which dissolved in chloroform (100 ml), washed with dilute hydrochloric
acid and dried (Na2804). ,
from aqueous ethanol gave the product 2d (0.08 g, 2.5%), m.p. 112°C (lit.,1
113-114°C).

Removal of the chloroform and recrystallisation

2-Benzyloxycarl§ony1-l,2,3,4-tetrahydroisoqzﬁnaline—B—carboxylic acid, 4c.
Benzyl chloroformate (5.61 g, 33 mmol) was added portionwise and under
stirring to a suspension of the acid la (5.31 g, 30 mmol) in 2M aquéous
sodium bicarbonate (60 ml). After 2 hours the solution was extracted once
with ether (50 ml), the aqueous layer was neutralised (PiH%6) with 5M hydro-
chloric acid, extracted with chioroform (3X25 ml) and the chloroformic
extracts Qried (Na2804). Removal of the solvent gave the product 4c (6.2
g, - 66.5%) as a viscous oil which was used without further purification.
Vmax. (fitm), 1740 (CO) and 1710 (CQ) cm'1; o) (CDCIS) 3.17 (2H, d, J=4.5
Hz, 4-H); 4.65 (2H, d, J=3 Hz, 1-H); 510 (1H, m, 3-H); 5.18 (2H, s,
COzcﬂzPh); 7.12 (44, s, Ar.); 7.33 (5H, s, Ph); 11.96 (1H, s, exchanged
with DZO”COZE,)‘

1,3-Dioxo-5H~10,10a-dihydro-oxazalo [3,4-blisoquinoline, 8. To a. solution
of 4c (10.8 g, 35 mmol) in dry chloroform (50 ml) phosphorous pentachloride
(12 g) was added portionwise, The reaction mixture was cooled in an ice
bath and shaken periodically for 1 hour. The excess of phosphorous penta-
chloride was ‘removed by filtration and the filtrate was evaporated to give
a yellow residue which washed with dry petroleum ether (b.p. 40-60°C)
and gave the N-carboxyanhydride 8 (4.83 g, 69%), m.p. 158°C (cor.) (Found:
C, 65.0;‘ Hy, 4.4; N, 6.9%. C11H9NO3 requires C, 64.6; H, 4.4; N, 6.6%);
max. 1875 and 1840 (CO), 1780 (CO) cm'1; 6] (CDCIS) 3.19 (2H, m, 10-H);
4.34 (1H, dd, 10a-H); 4.34-5.16 (2H, AB quartet, J=17 Hz, 5-H); 7.30 (4H,
Sy Aru) '

A

General Procedure for the Preparation of 1,2,3,4~Tetrahydroisoquinali-
ne+~3-carboxamides, 7. The appf’opriate amine (freshly distilled, 2 mol excess)
was added dropwise to a solution of the N-carboxyanhydride 8 in dry chlo-
roform. The reaction was stirred for 2 hours and protected from wmoisture
with a drying tube (CaClZ). Evaporation of the cloroform gave a residue
which was treated with ethereal HCl to give the corresponding amide 7
as the hydrochloride salt (Tables IV and V).

Preparation of N-Cyclohexyl-2-ethoxycarbonyl-1,2,3,4~tetrahydroisoquino-
lne-3-carboxamide, 5b. A solution. of ethyl chloroformate (0.54 g, 5 mmol)
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in chloroform was added dropwise and with constant stirring to a cooled
(0°C) mixture of the amide 77 (1.03 g, 4 mmol), chloroform (30 ml)‘énd
10% ' aqueous sodium carbonate (30 ml). The stirring was continued for 2
hours, the organic layer washed successively with hydrochloric acid and
water and dried (Na2804). Evaporation of the chloroform gave an oil which
was triturated with petroleum ether (b.p. 40-60°C) to give the product
“5b (0.79 g, 60%), m.p. 148°C (cor.) (Found: C, 68.5; H, 7.8; N, 8.4%.
C19H26N203 requires C, 69.1; H, _1.9; N,  8.5%); Viax. /,3260 (NH), 1690
(C0O), 1650 (CO) and 1550 (NH) cm '; 6 (CDCIS) 1.29 (3H, t, 'COchzM_g);
0.60-1.90 (10H, m, cyclohexyl methylene protons); 3.20 (2H, t, 4-H); 3.37-3.80
(1H, m, cyclohexyl methine proton); 4.07-4.42 (2H, q, COZCﬂzMe); 4.62-4,90
(3H, s, 1-H and m, 3-H); 5.40-5.87 (1H, br s, exchanged with DZO’ NH);
7.27 (4H, s, Ar.).

N-Isopropyl-2-ethoxycarbonyl~1,2,3,4-tetrahy droisgqﬁno,ﬁn e-3-carboxa mi-
dey, 5a. By the same procedure treatment of 7e (2'; g, 9 mmol) with ethy]
chloroformate (1.2 g, 11 mmol) gave the product 5a (1.77 g, 66%), m.p.
110-111°C (cor., from ethyl aceiate-petro!eum ether b.p. 40-60°C), Vmax.
3330 (NH), 1690 (CO), 1650 (CO) and 1540 (NH) cm_1; 5 (CDCI3) 0.76-1.19
(6H, d, NHCHI\_/I_gz); 1.29 (3H, t, COzCHzM_e); 3.22 (2H, t, 4-H); 3.70-4.10
(tH, m, NHCﬂMeZ); 4.10-4.46 (2H, q, COzCﬂzMe); 4.56-4,90 (3H, m, 3-H
and s, 1-H); 5.50-5.90 (1H, br s, NH); 7.26 (4H, s, Ar.).

N-s-Butyl-2-benz yloxycarbonyl-1,2,3,4-tetrahydroisoquinoline~3-carboxa mi-
de, 5e. To a mixture of 7h (2,09 g, 9 mmol) in chloroform (5(? ml) and
2M aqueous sodium bicarbonate (30 ml) benzyl chloroformate (1.68 g, 10
mmol) was added dropwise and with constant stirring.” After 2 hours the
chloroformic layer washed with dilute hydrochloric acid (2X15 ml), water
(15 ml) anc} dried (Na2804). Evaporation to dryness gave a yéllow residue
which on trituration with petroleum ether (b.p. 40-60°C) gave the product
5e (2.02 g, 61%), m.p. 99-100°C (from EtOH-petroleum ether b.p. 40-80°C)
(Found: C, 72.7; H, 7.13 N, 7.3%. CZZHZGNZOS requires C, 72.1; H, T7.1;
N, 7.85%); v .. 3300 (NH), 1700 (CO), 1640 (CO) and 1540 (NH) cm™;
6] (CDC|3) 0.20-1.35 (84, m, NHCH(_!\A_e_)CﬂzL’\_AE); 3.05-3.30 (2H, t, 4-H);
3.50-3.90 (1H, m, NHCH(Me)CH,Me); 4.65 (2H, s, 1-H); 4.70-4.97 (1H, m,
3-H); 5.25 (2H, s, COZCHZPh); 7.25 (4H, s, Ar.); 7.40 (5H, s, Ph).
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Table IV: Analytical data for the 1,2,3,4-tetrahydroisoquinoline-3-
carboxamides, 7 (hydrochloride salts).

Compound . Yield Found (%)/Required
(Formula) %) Solvent M.P. (°C) c H N
7a 58.5 Aqueous EtOH- 268" 56.3 6.2  13.4
(C10H13C1N20) Ether-Acetone ( (56.5 6.1 13.2)
7b 35.5  Aqueous EtOH- 263-265 58.4 6.7 12.3
V(011H15ClN20) Ether (58.3 6.6 12.4)
“Te 36.5 EtOH-Ether 230-233 60.05 6.9 11.0
(€1 H7CIN0) (59.9 7.1 11.6)
7d 53 EtOH-Ether 210-212 61.2 7.6 10.7
(Cy 4H, gCIN,0) ‘ (61.3 7.5 11.0)
Te 66 EtOH-Ether 227-229 61.35 7.5 11.0
(Cy3H gCIN,0) . @ (61.3 7.5 11.0)
7f 47 EtOH-Ether ‘ 187-188 62.5 7.8 10.5
(€ 48, CIN,0) _ (62.6 7.8 10.4)
7g 27 EtOH-Ether 226-228 62.5 7.8 10.5
(c14321c1N20x . (62.6 7.8 10.4)
*7h 48 ' EtOH-Ether 221-223 62.6 7.8 10.6
(€] 4H,,CIN,0) (62.6 7.8 10.4)
73 57 EtOH-Fther 260-263 62.5 7.9 11.05
(Cy4H,,CIN,0) (62.6 7.8 10.4)
73 29 EtOH-Ether 209-211 64.8 8.15 9.6
(€ gH,4CIN,0) , (65.2 7.8 9.5)
7k 35 EtOH-Ether 238-241 66.5 6.0 9.8
(€ gH,7C1N,0) . (66.65 5.9 9.7)
*Decomp.

N-Isobutyl-2-benzyloxycarbonyl~1,2,3,4~tetrah ydroiso.q Lulnoline—3—caz;boxa mi-
des 5d. By the same procedure treatment of 7g (1.2 g, 5 mmol) with benzyl
chloroformate (0.97 g, 5.5 mmol) gave the product 5d (0.72 g, 38%), m.p.
118-119°C (cor., from aqueous ethanol) (Found: C, 72.3; H, 7.2; N, T.7%.
C2 H,.N,O, requires C, 72.1; H, 7.1; N, 7.65%. Vm 3330 (NH), 169(?

226 273 1 axe
(CO), 1640 (CO) and 1530 (NH) cm" '; & (QDCIS) 0.62 (6H, d, NHCHchMe_z);
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Table V: Chemical shift values (6) of 1,2,3,4-tetrahydroisoquinoline-3-

carboxamides 7.

Compound
Subst. (R) Solv. C-1 C~3 c-4 Ar Other Protons
7a D,0% 4.54 s b 3.20-3.48m 7.22 s
H
7b cDCl, 4.04 s 3.46-3.72dd 3.00-3.17m 7.20s 2.83 (d, J=5 Hz, the
Me signal collapsed on
a singlet on addition
of D,0, NHMe).
7c D20a 4.54's 4.20-4.40dd 3.10-3.50m 7.42s 1.17 (t, NHCH,Me);
Et 3.1-3.5 {m, NHCﬂzMe).
7d CD,0D 4.50 s 4.18-4.38dd 3.10-3.44m 7.33s 0.95 (t, NHCH,,CH,Me) ;
Pr 1.28-1.78 (m, NHCH,~
L}
CH,Me); 3.10-3.44
(m, NHCH,CH,Me) ..
e \CDC13‘ 4.04 s 2.70-3.70° 2.70¢ 7.33s  1.09-1.25 (d, NHCH-
prt Me,); 2.70-3.70
(m, NHCHMe,).
7f cpcl, 4.02 s 2.71-3.70° 2.70° 7.19s  0.92 (t, NH(CH,)Me);
Bu 1.10-1.65 (m, NHCH,~
CH,CH,Me) ; 2.71-3.70
(m, NHCH,PT) .
79 cpCl, 4.03 s 3.46-3.75dd 3.00-3.30m 7.19s  0.91 (d, NHCH,CHMe,);
But 1.2-1.6 (m, NHCH,CH-
Me,); 2.00 (br s, NH);
3.08 (m, NHCH,Pr').
7h cn¢13 4.04 s 3.40-3.75dd 2.98-3.14m 7.16 s 0.90 (t, NHCH(Me)-
Bu® CH,Me); 1.45 (d,
NHCH(Me ) CH,Me);
1.34-1.68 (m, NHCH-
(Me)CH,Me); 1.88
(br s , NH).
7i D,0% 4.55 s 4.30-4.47dd 3.24-3.42m 7.44 s 1.40 (s, NCMe,).
But
73 CDCl3 4.00 s 3.42-3.68d4d 2.70-3.16m 7.18 s 0.9-2.1 {m, cyclo-
Cyclohexyl hexyl methylene

protons); 1.9 (br s,
NH); 3.6=3.9 (m,
cyclohexyl methine
proton).
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a .
Spectra of the hydrochloride salts, bthe signal is obscurred by D

C 0,
broad multiplet.

2
1.20-1.80 (1H, m, NHCH,CHMe,); 2.85-3.32 (4H, m, 4-H and NHCH,CHMe,);
4.66 (2H, s, 1-H); 4.75-5.00 (1H, m, 3-H); 526 (2H, s, CO,CH,Ph); 7.25
(4H, s; Ar.); 7.42 (5H, s, Ph).

N-Methyl-2-benzyloxycarbonyl-1s2,3,4-tetrahydroisoquinoline~3-carboxa mi-
de, 5c. Phosphorous pentachloride (2.5 g, 12 mmol) was added under constant
stirring to a suspension of the acid 4c (3.85 g, 12 mmol) in anhydrous ether
(50 ml) at 0°C. The reaction was stirred for 2 hours, the excess of phospho-
rous pentachloride was removed by filtration and to the filtrate a 33%
ethanolic solution of methylamine  (3.35 ml, 36 mmol) was added. The
rhethy'lamine hydrochloride which forméd was separated by filtration and
the ethereal filtrate washed with dilute hydrochloric acid (3X10 ml). Evapo-
ration. to dryness gave a yellow oil which on trituration with anhydrous
ether gave the product 5c¢ (0.‘55 g, 14%), m.p. 127°C (cor.); Vinax. 3400
(NH), 1700 (CO), 1660 (CO) and 1570 (NH) cm’1, 9] (CDCIB) 2.60 (3H, d,
J=5 Hz, the si‘gnal collapsed to a singlet on Vaddition of D20, NHMe); 3.20
(2H, t, 4-H); 4.64 (2H, s, 1-H); 4.57-4.95 (1H, m, 3-H); 5.23 (2H, s,
COZCﬂzPh); 5.78-6.28 (1H, br s, exchanged with DZO’ NHMe); 7.22 (4H,
s, Ar.); 7.39 (5H, s, Ph).

Preparation of 2-Cyclohexyl Isoquincline Hydantoin, 2j. The amide
56 (0.66 g, 2 mmoi) was heated with 4% ethanolic potassium hydroxide
(15 ml) to give a clear solution which was left at room temperature for
12 hours. Acidification with ethanolic HCI, removal of potassium chloride
which formed by filtration and evaporation to dryness gave the product
27 (0.22 g, 39%), m.p. 120°C (cor., from aqueous ethanol) (Tables Il and
1)

Preparation of 2-Methyl Isoquinoline Hydantoin, 2b. Treatment of 5c
(0.4 g, 1.2 mmol) with 4% ethanolic potassium  hydroxide (1‘0 mi) by the
same procedure gave the product 26 (0.09 g, 34%), m.p. 128°C (cor., from
EtOH) (lit.,] 128-129°C).
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NEPIAHWH

TPIKYKAIKEX YAANTOINEZ KAI OEIOYAANTOINEZ AMNO ®AINYAAAA-
NINH

E.C. WEIR, I, NIOPAS, G.A. SMAIL

KukAonofnon tng dawvAiaravivng pe popuarsdedsn KGL‘UGDOXAprKé okl
&5woe 10 1,2,3,4-1€TPAUSPOLOOKIVOALVO-3-KAPBOEVALKG OED la Tou pETATPANNKE
otov albuiectépa touv 1b katepyaldpevo Y E€va kekopeop€vo alBavoAlkd S8Au-

pa HCl. Avispacn tou 1,2,3,4-1€TpalSpolcokLVoALVO-3-KapPBoEUALKOD atBuAecTé~

pa Ib pe wokuavik@ Kal Lsobelokvavikd napdywya &Swoe pa oewpd and 2-uno-
kateotnuéves 1,3-81080-5H-10,1 Oa-Swwdpotptsalol1,5-bltookvorlves (tpikukAkég

LooKIvoALvoLSavTofves), 2 kat 1-0E0-3-Bet0-5H-10,1Ca-Stwdpotudagol 1,5-b]Loo-
KWOAVES (TPLKUKAKES LoOKLVOALVOBELoUSavTolvES), 3

Avilspacn Ttou ectépa Ib pe X Awpodoputkd aburectépa fi BevZuAeotépa
ééwoe 1a avitlotolxa 2-aAkoEukapBovuio mapdywyd 4a  Kal 4b . Katepyaola
v 48 010 AUTBKAUOTO ye mponuAaplun &dwoe NV emduunti N- nponu)\ou60~
vtofun 2 , aAA8 o€ pkpf] anddoon.

Aviidpacn Tou oE&og la HE  XAwpodopitkd Beviuieotépa éEdwoe 10
2-BevIuAoEUkapBovulo TMapdywyo 4c  mou o ouvéxela Katepydotnke UE
neviaxAwplobxo ¢woddpo kau ESwoe oav TEAKS amopovidouo npotdy  Tov
N-kappoEuavudpltn, 8. Mepattépw katepyacia tou avuspttn 8 pe aplves &Swoe
ma oewd and 1,2,3,4-1€1paUSPOLoOKLVOALVO-3-KapBokapldia 7 1a onola avtl-
Sphviag pe  XAwpodopuikd aBuiectépa fi Bevluieotépa €&dwodv 1A 2-aAKO-
EukopBovuAo Tapdywya 5. KukAomolnon wwv 5b KAt 5S¢y’ O€ Baclkd meplBaA-
Aov, ESwoe TS aviloTOLXES TPLKUKALKES vbavtolves 27 kat 2b, TMPoopépoviag
© &ToL &vav €VOAAQKTIKS TPOMO Yl TV MAPACKEULf] TOUG.

Ta 1H NMR dacuatookonikd dedopéva twv mapay@ywv tou 1,2,3,4-t€T00-
UEPOLOOKLVOALVO-3-KapROEUALKOD  oE€os la Sldovtar o€ mlvakes Kat  epun-

velovtat.
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RESUME

Nous décrivons la synthése des y-benzyl-o—(diméthylamino—
méthyl)—y—lactones bicycliques 2 et de leurs analogues tétra—
hydrofuranniques 3 . La synthése des aminolactones 2 comprend
la benzylation des cycloalcanones sSous forme d'énamine, la
réaction de Reformatskii, lactonisation, carboxylation et
enfin la réaction de Mannich. La transformation des amino-—

~lactones 2 en "dérivés tétrahvdrofuranniques 3 est réalisée
avec ouverture réductive du cycle et recyclisation.

Key~words : Bicyclic aminolactones and tetrahydrofurans -
Synthesis and stereochemistry.

INTRODUCTION

I1 est connu que les dialkylamino-3, propyléthers des
benzyl-1, cycloalcancls 1 présentent une-activité antiparkin-
sonienne, anticonvulsivante et vasodilatatrice.2—4

Dans le présent mémoire on décrit la synthése des dérivés
aminés bicycliques des formules générales 2 et 3 qui .présen—
tent 'une analogie structurale avec les produjts 1 . En effet
dans la molécule des dérivés 2 et 3 est éontenu le squelette
des composés 1 & la différence que la partie dialkylaminopro-—
poXy présente une rigidité stéréochimique.

cns cH3 .
C\’HCHZN\CH 3 CMNI\-CHB LCH3

’ AN o H HoN. .
CH; 7=: z CH13
rﬁtk—/ i rNi:o
I 1CHn @ o

CHaCeHg CHaCgHs . CHaCeHe

1 2

— —_ 3
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PARTIE THEORIQUE

La voie de synth&se des dérivés 2 et 3 est donnée dans le
§chéma 1 . Ainsi, comme matiéres premiéres nous avons utilisé
les cycloalcanones 4 éui, sous forme'd'énamines avec la pyr-
rolidine®, sont transformées aux benzyl-2, cycloalcanones
correspondantes 5 . Les cétones 5 réagissent.a leur tour se-
lon Reformatskii®~® et fournissent les hydroxyesters 6 . La
saponification de ces derniers conduit aux hydroxyacides cor—
respondants 7 . Par action de 1‘acide sulfurique concentré
les hydroxyacides Z-subissent Lne transposition intramolécu~
laire®—*© en y-—lactones bicycliqués 8

Les y—lactones 8 et par conséquent les dérivés 2 et 3
deivent posséder une cis—configuration de leurs deux noyaux
(Schéma 2 ). Ce point de vue est basé & une plus grande . sta-
bilité thermodynamique des cis—lactones bicycliques par rap-
port aux trans-lactoneé correspondantes.

Ainsi les cis—lactones se forment de préférence durant la

aj < )
0 N ) V H
(:r H O aIBZnChycoLoHg g CHZC02CZHs
(CHZ Benzine / A ichg ™ Benzéne/ A (CHa A H ’

b) CghsCHaCl H b) H,S0;, 20° ‘cH
Dioxane/A 2CeHs Nzogol. 0% 2CoHs
4 ¢ Ha07A 5 ¢ 6
a) NaOR
E{OH/ H0
A
. b) H30®
§ COH H :
MM C E a) H2S0;, conc. OH
DMF /co 0 ~0°C CH2C0,H
{Chgln 40 a (CHp A0 biHgg (Chgn
: CHzCgHg CHa CgHg ~0°¢ HaCeHg
o . : 7
A -
L
CH2=0
; cha
CH3 ~ - N
H - . H /CHNG cH3
§ eCRaNCoyo £ ol 2 eHg B aCHNT
LiAlH, N 1s0H CtHy
—_— CHa0H —_—
{CHAng—0 (CHzn"BgH Benzane {CHplp-§—0'
CHaCeHg CHyCeHg A CHyCeHs
2 10 . 4

SCHEMA 1 (n=1,2,3)
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SCHEMA 11

formation'du_nOYau y—lactonique en milieu acide par - 1'inter-—
médiaire d'un ion de -carbonium. Par ailleurs, les trans-—
lacfones bicycliques, qui se préparent d'habitude pérl action
de diéthyl malonate sodé sur les époxydes des cycloalkanes,
se transforment en leurs isoméres cis, particulidrement par
action des acides forts ou par chauffage.***¥

Plus specialement, dans le cas de y—lactones 8 la struc-
ture trans présuppose ﬁne trans—configuration diaxiale du
groupement benzyle par rapport au 3a-H, c.a.d. une dispoéi—
tion axiale du groupement benzyle et par rapport aux deux no-—
yaux, ce qui parait improbable 3 cause de son volume.

La carboxylation des lactones 8 avec le carbonate de mé~
thyle et de magnésium (MMC)*4~*7 conduit aux acides~lacto-
nes 9 . La transformation des acides 9 aux aminolactones cor-—
respondantes 2 est rdalisée avec la réaction de Mannich. »

Toutes les bases de Mannich sont 6btenues avec des rende-—
ments satisfaisants sauf la base avec la pipéridine 11 qui
est obtenue avec un faible rendement a cause de sa transfor-
mation partielle en dérivé méthylénique 12 (Schéma 3 ).

, La réduction des bases de Mannich avec le LiAlHa fournit

les aminodiols 10 avec des rendements guantitatifs. Les ami-

C

o:% 5O L e

! Cl - O
EHaCeHs cnz-o

9 - 1 1z

SCHEMA III
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nodiols 10 sont transformés aux dérivés aminés oxabicycliques
corfespondants 3 par chauffage dans le benzéne en présencé
d'acide p-toludnesulfoniquet®—=21,

Dans les molécules des aminolactones 2 , il est plus pro-
bable que le groupement diméthylaminométhyle volumineux aura
la configuration pseudoequatoriale par rapport au novau la-
ctonique (Schéma 2 ). Par ailleurs, comme il résulte par les
modéles Dreidings la configﬁration pseudoaxiale du groupement
diméthylaminométhyle provogque un emp€chement stérique consi-
dérable par la présence du groupement benzyle.De plus 1'étude
des spectfes RMN des aminolactones 2 , mais aussi des amino-—
diols 10 et des aminotétrahydrofurannes 3 n'a paé décélé un
mélangle de diastéréoisoméres (simple absorption pour la fon-—
ction (CH=s)=zN), tandis que la chromatograrhie sur couche min-—
ce des aminotétrahydrofurannes 3 révdle un seul produit (la
chromatographie sur couche mince des ‘aminolactones 2 conduit
3 une décomposition progressive aux a—méthyl&nelactones cor-
respondantes) . Cependant la stéréochimie du Cx aux produits 2

et 3 n'a pas été élucidé d'avantage.

PARTIE EXPERIMENTALE

Les points de fusion des produits prépards ont &té d&ter—
minés dans les tubes capillaires de l'.appareil de Bilichi et
ils ne sont.pas corrigés. Les analyses élémentaires ont &té
réalisées par le Centre de Microanalyse du.C.N.R.S. (France) .
Les spectres IR ont été obtenus avec le spectrorhotomdtre
Perkin—-Elmer 177 et les spectres RMN avec le spectrophoto~
metre Varian FT-80A dans CDCls en utilisant le TMS comme fé—

férence interne.

(Benzyl-2, hydroxy-1, cyclohexan)acétate d’éthyle g (n=2)

On couvre 10.5 g (0.16 gratom) de poudre de zinc activée
avec une petite quantité d'un mélange de 29 g (0.154 mole) de
benzyl-2, cyclohexanone 5 (n=2), de 26 g (0.154 mole) de bro-—
macétate d'éthyle et de 120 ml de benzdne -anhydre. Le mélange
est ' chauffé pour démarrer la réaction, puis on ajoute le

reste .au goutte & goutte et sous agitation de fagon a mainte-
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.nir une vive &bullition. Aprds addition, on chauffe le mélan—
ge pendant 2hrs, puis hydrolyse sous refroidissement avec
H2-S02 a 10% . On sépare la couche benzénigque et extrait
1'aqueuse au benzdne. On lave les couches benzéniques unies a
l1'eau, au Na=COs a 5%, de nouveau 3 1'eau et s&che sur Na=SOa.
Aprés avoir évaporé le‘soivant. on distille le résidu
sous pression réduite. Rdt: 30 o (72%). Eb:150-152°C/0.03 mm
IR (film), v(OH) 3500 cw?*, v(C=0) 1720 cm?*.
Analyse (CizH=a0s) :%Calc. C:73.88,H:8.75, %Tr. C:73.60,H:8.84

En utilisant la méme méthode nous avons préparé les

hydroxyesters suivants

(Benzyl-2, hydroxy-1, cyclopentan)acétate d*&thyle & (n=1)

Rdt: 56%, Eb: 120°C/0.01 mm. IR (film)v(OH) 3500 cm—*, v(C=0)
1720 cm™*. Analyse (CieH=220=x): %Calc. C:73.25, H:8.45, %Tr.
C:73.40,H:8.39. '

(Benzyl-2, hydroxy-1, cyclaheptan)acétate d*éthyle & (n=3) .
Rdt: 50%. Eb:164-166°C/0.05 mm. IR (film)v(OH) 3500 ocm?;
v(C=0) 1720 cm~*. Analyse (CisH=2&0s): %Calc. (C:74.45, H:9.03
%Tr. C:74.26,H:9.08.

Acide (benzyl-2, hydroxy-1, cyclohexan)acétique 7 (n=2)

On saponifie 30 g (0.109 mole) d'hydroxyester 6 (n=2)
avec 400 ml d'une solution hydroalcoolique de NaOH 3 20% pen-—
dant 5hrs 3 reflux. On évapore 1'éthanol et dilue le reste

-~

avec de l'eau. On extrait 3 1'éther, sépare la couche aqueuse
et l'acidifie sous refroidissement avec HCl & 18%. On extrait
le produit huileux gqui se forme 3 1'éther, lave les couches
éthérées unies 3 l'eau, les sdche sur Na=S0a. et é&vapore le
solvant. Le résidu est recristallisé dans un mélange éther—-n—
pentane. Rdt: 24g (88%). F: 90-92°C. IR (Nujol)v(OH) 3535,
3515 cm—*, v(C=0) 1695 cm~*. RMN (CDCl=)5(ppm): 0.98-2.10(m,
_9H, H-cyclohexaniques), 2.21-3.25 {(m, 4H, CH=CO=zH, CH=C.Hs),
6.88-7.25( s, S5H, Ce&H=), 7.45(s large, 2H, OH ;, CO=2H) .
Analyse (CisHzoOs) :%Calc. C:72.55,H:8.12, %Tr. C:72.32,H:8.17
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De la méme fagon nous avons obtenu les hydroxyacides sui-

vants

Acide>(benzy1—2, hydroxy-1, cyclopentan}acétique 7 (n=1)

Rdt: 75%. F: 103-105°C (Et=O-n-pentane). IR (Nujol)v(OH)
3540 cm—*, v(C=0) 1699 cm*. RMN (CDCls)d(ppm): 1.38-2.18(m,
7H, H-cyclopentaniques), 2.25-3.05(m, 4H, CH=CO=H, Qﬂzcéﬁs),
7.00(s large, 2H, OH , CO=H), 7.19( s, O5H, CsHs). Analyse

(C1aH1e0s) : %Calc. C:71.77,H:7.74, %Tr. C:71.58,H:7.70.

Acide (benzyl-2, hydroxy-1, cycloheﬁtan)acétique 7 (n=3) _ _
Rdt : 85%.  F: 94-96°C (Et=O-n—pentane). IR (Nujol)v(OH)
3520 cm—*, v(C=0) 1690 cm*. RMN (CDCl=)d(ppm) : 1.02—2.15(m,
11H, H-cycloheptaniques), 2.20-3.10(m, 4H, CHe=CO=H, CH=z=C«Hs),
6.73-7.39(m, 7H, CsHs, OH ,CO=H). Analyse (C16H220=x) : %Calc.
C:73.25,H:8.45, %Tr. C:73.00,H:8.51.

cis—3a,7a, I—39niy1-~7a,l hexahydrubenzufurannone-z(3H5 8 {(n=2)

On ajoute 17 g (0.0685 mole) d‘'‘hydroxyacide 7 (n=2) par

petites-quantités, agitation et refroidissement dans 120 ml
d'acide sulfurique concentré. - Aprés dissolution compl&te,
on agite le mélange réactionnel pendant 30 min & 0°C, puis
hydrolyse sous refroidissement et au goutfe a goutte avec 200
ml d'eau. On extrait le produit qui se forme 3 1'&ther, lave
les coucheg &thérées unies & 1l'eau, au Na=CO= 3 5% et de nou-
veau 3 l'eau, les s&che sur Na=S0a et les &vapore.
On distille le ré&sidu huileux. Rdt: 12.5g(80%). Eb:150-152°C/
0.0l mm. IR (film)v(C=0) 1772 cm~*. RMN (CDClix)&(ppm): 1.05-
2.00(m, 8H, H-4,5,6,7), 2.34(s, 3H, H-3, 3a), 2.97(s, Z2H,
CH=CeHs) ,7.20(s, 5H, Calis). Analyse (CisHieO2) :%Calc. C:78.23,
H:7.88, %Tr.  C:78.34,H:7.79. )

En utilisant la méme méthode nous avons préparé les

¥—lactones suivantes

cig-3a,ba, Benzyl-éa, hexahydro-ZH-cyclopentalblfurannone~2 8 (n=l1)

Rdt: 81%. Eb: 136-138°C/0.1 mm. IR (fi1lm)v(C=0)-1770 cm~*.
RMN (CDCl=)8(ppm): 1.40-2.20(m, 6H, H-4,5,6),  2.26-2.80. (m,
3H, H-3, 3a), 3.00(g, 2H, AB, Jae=13Hz, CH=C.Hs),7.25 (s, 5H,
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CoHs) . Analyse (CieHie0=z):%Calc. C:77.75,H:7.46, %Tr. C:77.70,
H:7.49. ‘ ’

cis~%a,Ba, Benzyl-Ba, octahydro-2 H~éyclmpenta[b]furannone-z B8 (n=3)

Rdt: 74%. Eb: 160-162°C/0.01 mm. IR kfilm)v(C=O) 1775 cm*.
RMN. (CDCl=)8(ppm) : 1.00-2.60(m complex, 13H, H-3, 3a,4,5,6,7,
§),2.93(s, 2H, CHaCsHs),7.23(s, 5H, CaHs). Analyse (CisaHzoO=z):
%Calc. C:78.65,H:8.25, %Tr. C:78.51,H:8.32.

Acide cis-3a,7a, beniy1m7a, axo~2, octahydrobenzofurannecarbo-
xylique—3 9(n 2) -

On chauffe & reflux et sous barbotement de CO=- pendant

8hrs un mélange de 10 g (0.0454 mole) de x—Iactone 8 (n=2) et
de 120 ml-d’'une solution de carbonate de méthyle et de magné-—
sium dans le DMF. Aprés refroidissement on verse.,ce mélange
.dans un grand volume d'eau et de glace et acidifie sous re—
froidissement, agitation et au goutte 3 goutte aQec HC1 3 10%
jusqu'd pH nettement acide.
On filtre le produit solide qui se forme, le lave & l'eau et
le séche. Rdf: 12g (presgque gquantitatif). F: 159-161°C (déq)
(Benzéne-MeOH 20:1). IR (Nujol)v(C=0) 1773 cm* (y—lactone),
v(C=O).1717 cm—* (carboxyle). RMN (CDCls)S(me): 1.10-2.02(m,
8H, H~-4,5,6,7), 2.60—2.81(m.,1H,‘H—3a), 3.08(s, 2H, CH=C.Hs=),
3.63(d, 1H, J=12Hz, H-3), 7.25(s, 5H, CeHs). 9.73 (s lafge,
1H, CO=zH). Analyse (C:eHi=0s): %Calc. C:70.05, H:6.61, %Tr.
C=70.25.H:6.56.A ‘ '

En utilisant la méme méthode nous avons préparé les aci-

des suivants

Acide cis~3a,éa, benzyl~ba, oxo-Z, hEAahydro-"H~cyc1openta[b]+u—
rannecarbox yltque~x 9 (n=1)

‘Produit visgueux. Rdt:84%. IR (CHCl=)v(C=0) 1770 cm—* (x—lac;A
tone) v(C=0) 1725 cm—* (carboxyle), RMN (CDCls)8 (ppm) : 1.35-
2.10(m, 6H, H-4,5,6), 2.45-2.90(m, 1H, .H—Sé), 2.95(s, 2H,
CHzCeHs), 3.20(d, 1H, J=4Hz, H-3), 7.15(m, 5H, CeHs), 10:1(s,.
1B, Cont), . : ST
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Acide cis-3a,8a, benzyl-B8a, oxo-2, octahydro-2H-cycloheptalblfuranne-
carboxyligue-3 2 (n=3)

Rdt: 58%. F: . 105-108°C (Et=O-n—-pentane). IR (CHCls)v(C=0)
1772 cm™=* (y—lactone), v(C=O) 1725 cm—* (carboxyle) . RMN
(CDC1s) 3 (ppm) : 1.15-2.07(m, 10H, H-4,5,6,7,8), 2.62-2.83(m,
1H, H-3a),3.10(s, 2H, CH=C«Hs),3.65(d4, 1H, J=12Hz, H-3), 7.30"
( s. 5H, CoHs), 9.81(s, 1H, CO=H). Analyse (Ci>H=zo0a): %Calc
C:70.81.H:6.99. %Tr. C:71.02,H:6.91.

cis-3a,7a, Benzyl~7a, (diméthylaminométhyl)-3, hexahydrobenzofuran-
none-2(IH) 2 (n=2) .

O traite 5 g (0.0182 mole) d'acide 9 (n=2) avec 30 ml
d"éthanol et 15 ml d'une solution agueuse de diméthylamine a .
40%. Dans la solution obtenue on ajoute au goutte a goutte,
sous agitation et refroidissement, 5 ml d'une solution satu-
rée de formol.On agite pendant lhr a 0°C puis 24hrs a la- tem—
pérature ambiante. On verse ensuite le mélange ré&actionnel
dans une grande quantité d'eau et extrait a l'éther. On lave
les couches éthérées unies a 1'eau, les sé&che sur Na=50s et
les évapore. : ) »
On obtient 49 d'un produit huileux. Rdt: 77%. IR (film)v(C=0)
1765 c¢cm~*. RMN (CDCl=)-8(ppm): 1.25-2.92(mm, 12H, <CH=N, H-3,
3a:4,5,6,7), 2.18(s, 6H, (CE§)2N), 3.10(s, 2H, CHeCeHs), 7.35
(~s, SH, Cbgs). Chlorhydrate . F: 209-211°C (EtOH-Et=0) .
Analyse (CxaH26C1N02): %Calc. C:66.75, H:8.09 N:4.34, %Tr.
C:66.98,H:8.30,N:4.21. : '

En utilisant la méme méthode nous avons préparé les amino-—

lactones suivantes

cis~3a,6a, Benzyl-ba, (diméthylaminométhyl)-3, hexahydro-2H-cycla-
pentalblfurannone-2. 2 (n=1)

Produit huileux. Rdt: 81%. IR (film)v(C=0) 17562 cw®. RMN
(CDCl=)& (ppm): .1.40-3.08(mm, 10H, CHe=N, H-3, 3a,4,5,6), 2.10
6H, (CHs)=N), 3.22(g, 2i. A#. Jas=13Hz, CH=Cels), 7.38(m,
SH. CeHs). Chlorhydrate .F: 211-213°C (dec) (EtOH-Et=0).
Analyse (Ci-HeaCINOz): %Calc. C:65.90, H:7.81, N:4.52, %Tr.
C:66.01,H:7.92,N:4.39.

(s,

0
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cis-%a,Ba, Benzyl-Ba, (diméthylaminométhyl)-Z, octahydro-2H-cyclo-
heptalblfurannone-2. 2 (n=3)

Produit huileux.. Rdt: 74%: IR (film)v(C=0) 1765 cm 1. RMN
(CDC1=) & (ppm): 1.20-2.62(mm, 14H, CH=N, H-3. 3a.4,5,6,7.8),
2.09(s, 6H, (CH=)=N), 2.94( q, 2H, AB, Jas=13Hz, CHeCeHs),
7.26 (m, 5H, CeHs). Chlorhydrate .F: 189-191°C (EtOH-Et=0).
Analyse (CisHzeCINOz): %Calc. C:67.54, H:8.35. N:4.15. %Tr.
C:67.35,H:8.45,N:4.06.

cis~3a,7a, Benzyl-7a, (pipéridiqgméthyl)—E, hexahydrobenzofurannone-2(3H).
En faisant réagir une solution de 2.47 g (0.029 mole) de
" pipéridine dans 30 ml d'éthanol et 5 ml d'une solution aqueu-
se de formol a 40% avec 5 g (0.018 mole) d'acide 9 (n=2),
comme il est décrit pour l'aminolactone 2 (n=2), on obtient
un produit huileux IR (film)wv(C=0) 1767,1755 cm™*, v(C=C)
1660 cm~*, On dissout ce produit dans 1'éther et extrait la
solution éthérée obtenue au HCl & 5%. On alcalinise les cou-
ches aqUeuses unies avec NaHCOs et extrait a l'&ther. On lave
& l'eau les couches éthérées, les séche sur Na=50a et .les
évapore. On obtient 1 g (Rdt: 17%) de produit huileux. IR
(film)v(C=0) 1767 cm—?*. Oxalate . F: 145-147°C (EtOH). Ana-
~lyse (Ce=H=:NOs) :%Calc. C:66.17,H:7.48 ,N:3.36. %Tr. C:66.31,
H:7.50,N:3.21. ‘

cié—Sa,?a, Benzyl-7a, méthyléne-3, hexahydrobenzofurannone-2 (IH)., 12
Aprés avoir lavé la couche &thérée a 1l‘acide chlorhydri-
que 3 5% pour éliminer 1'aminolactone 11 , on lave cette cou-
che organique a 1'eau, la s&che, et 1'&vapore. On recristal-
lise le résidu dans un mélange éther—-n-pentane. F: 89-91°C.
Rdt: 3 g (68%). IR (Nujol)v(C=0) 1755 ecm*, v(C=C) 1660 cm*.
RMN (CDCls)&(ppm): 1.20-2.00(dm, 8H, H-4,5,6,7), 2.70(m,1H, .
région X, AMX, H-3a), 3.00(s, 2H, CH=CuH=), 5.33(d, 1H, régi-
on AM, AMX, Jax=Jmx=4-5Hz, Jam=0Hz,=CHaHwm), 6.10(d, 1H, régi-
on AM, AMX, Jax=Jmx=4-5Hz, JAMonZL=CHAEp)Lb7,20(S,.5H, CeHss)
Analyse (CiaHie0=z):%Calc. C:79.31,H:7.49, %Tr. C:79.39,H:7.51

Benzyl-1, [(dim@thylaminométhyl)~-1, hydroxy-2, &thyll-2, cyclohexa-
nol 10 (n=2)

On ajoute au goutte a goutte et sous agitation une solu-
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tion de 2.9 g (0.01 mole) de 1'aminolactone 2 (n=2) dans 60ml
de THF’énhydre dans une suspension de 1.5 g (0.04 mole) de
LiAlHa dans 80 ml de THF. On chauffe & reflux doux pendant
4brs puis hydrolyse, sous refroidissement, avec de 1'eau ef

-~

de NaOH & 20%. On filtre les minéraux, les lave au THF et
séche la solution organique sur Na=S0a. Aprés évaporation on
. obtient 2.7 g d'un produit visgqueux. RAt:~93%. IR (film)v(OH)
3450-3100 cm~*. RMN (CDCl=)d(ppm): 1.10-1.76(m, SH, H-cyclo-—
hexaniques),1.95-2.50(m, 3H, -CH CH=N), 2.26(s, 6H, (CHs)=N),
2.77(q, 2H, AB, Jam=13Hz, CH=C.H=), 3.25-3.65(m, 2H, CH=OH),

4.00-5.05(s. large, 2H, 2xOH). 7.22(s, 5H, CsHs).

En utilisant la m@me méthode on obtient 1les aminalcools

suivants

Benzyl~1, [(diméthylaminométhyl)-1, hydroxy-2, &thyll-2, cyclopenta~
nel 10 (n=1) )

Produit visqueux. Rdt: 95%. IR (film)v(OH) 3440-3160 cm*.
RMN (CDCl=)8(ppm) : 1.45-2.60 ‘(m, 10H, H-cyclopentaniques,
CH CH=N), 2.23(s, 6H, (CHs)=N), 2.80(g, 2H, AB, Jas=13Hz,
CH=Ce&H=), 3.20-3.62(m, 2H, CH=0H), 4.10-5.15(s large, 2H,
2xOH) , 7.30(s, SH, CaHs) . '

Benzyl-1, [{diméthylaminom&thyl)-1, hydrowy-2, 8thyll-2, cyclohepta-
nol 10 (n=3) .

Produit visqueux. Rdt: 98%. IR (film)v(CH) 3440-3160 cm™*.
RMN (CDCls)d8(ppm): 1.15-2.50(m, 14H, H—-cycloheptaniques,
CH CH=N), 2.22(s, 6H, (CHs)=N), 2.82(q, 2H, AB, Jas=13Hz,
CH2CoHs), 3.18-3.60(m, 2H, CH=OH), 4.08-5.16(s large, 2H,
2%OH) , 7.24(s, 5H, CeHs) . |

cis~3a,7a,.Benzyl~7a, (diméthylaminométhyl)-3, octahydrobenzofuran-
ne. 4 (n=2)

On chauffe -pendant 5hrs avec élimination azéotropique de
l"eau,Z g (0.007 mole) d'aminodiol 10 (n=2) et 3.94 g (0.021
mdgé)_de monohydfate de 1'acide p-toluénesulfonigque ,dans
;60ihllde benzéﬁe‘anhydre. On  verse le mélénge~ réactionnei”
daﬁéﬂéoo ml de NaOH 3 20%, sépame la qouché "benzénique et

> - - - ¢ ~ 5
extrait l'aqueuse a 1'éther. On lave les couches organiques
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unies a l'eéu, les sé&che sur Na=S0a et les évapore. On chroma-
tographie le résidu huileux sur colonne d'alumine neutre en

utilisant un mé lange étﬁer—hexane 1:3 comme solvant d'&luti-’
on. Apré&s &vaporation des solvants on obtient 1.55 g de ' pro—

duit huileux. Rdt: 82%. RMN (CDCls)d(ppm): 1.10-1.75(m, 8H,

H-4,5,6,7), 2.10-3.05(m, 6H, CHzN, CH=CzH=, H-3, 3a), 2.22(s,

6H, (CHs)=N), 3.28-4.24(dm, 2H, H-2), 7.13-7.20(m, SH, CeHs).

Chlorhydrate F: 187-189°C (EtOH-Et=0). Analyse (CiaHzaCINO):
%Calc. C:69.77,H:9.11,N:4.52, %Tr. C:69.97,H:9.25,N:4.42.

En utilisant la m@me méthode nous avont synthétisé les

dérivés 3 suivants:

cis~3a,ba, Benzyl-ba, (diméthylaminométhyl)-3, hexahydro~ZH=cyclo-
pentalblfuranne. 3 (n=1) .

Produit huilleux. Rdt: 60%. RMN (CDCls)3(ppm): 1.45-2.50 (mm,

10H, CH=N, H-3,3a,4,5,6,), 2.17(s, 6H, (CHs)=N), 2.85(a, 2H,
AB, Jap=13Hz, CH=CeHs), 3.20-4.00(dm, 2H, H-2), 7.23(s, S5H,
CeHs) . Chlorhydrate F: 168-170°C (EtOH-Et=0). Analyse

(C1>H2&CINO) : %Calc. C:69.01, H:8.86, N:4.73, %Tr. C:69.19,
H:8.91,N:4.52. ‘

cis~3a,8a, Benzyl-Ba, (dim@thylaminomgthyl)-3, nctahydro-2H-cyclo-
heptatblfuranne. 3 (n=3)

Produit huileux. Rdt: 67%. RMN (CDCls)8(ppm): 1.10-2.45 (mm,
14H, CH=N, H-3, 3a,4,5,6,7,8), 2.18(s, 6H, (CHs)=N), 2.80(q,

2H, AB, Jam=13Hz, CH=C<Hs), 3.20-4.19(dm, 2H, H-2), 7.22(s,
5H, CeHs). Chlorhydrate . F: 223-225°C (EtOH-Et=0). Analyse

(Caw»HzoCINO) : %Calc. C:70.45, H:9.34, N:4.32, %Tr. C:70.35,
H:9.36,N:4.12.

SUMMARY

Oxabicyclic aminoderivatives

The bicyclic y¥-benzyl-a—-(dimethylaminomethyl)~-y—lactones
2 and their tetrahydrofuran analogues 3 were prepared. The
synthesis of the aminolactones 2 includes benzZylation of cyc-—
loalkanones via enamines, Reformatskii reaction, lactonizati-
on, carboxylation and application of the Mannich reaction.
The conversion of the aminolactones 2 to. their aminotetra-
hydrofuran analogues 3 was performed by reduction with LiAlHa
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and cyclisation of the intermediate aminodiols.

TTEPI'AHYH

DEa&ururAird apivonapdywye

MepLypdpetar n ocuvieon Twy S LKUKALKWY ¥—BeEvIUudo—a— (8 Lpe—~
BUACU LVOPEIUAD) —¥—AQKTOVWV 2 KAL TWV avT{OTOLXWV TeTpaludpo-
POUPAV LKWV avaAdywv Touc 3 . H ouvdeon Twv apLvoiaktovwuv 2
MEPLAQUBEVEL BEVIUALWON TWV KUKAOXAKQVOVWV HECW TWV EVAULVWHV
Touc, avtildpaon Reformatskii, Aaktovomoinon, kagpBoBtuAiwon kau
epappoyn Tne avrtidpdoewe Mannich. H petarponfi Twv aPLvoAakTo—
vV 2 Tipog Ta aplvoTeTpalifpopoupavikd mapdywya 3 MPAYHATONO L=~
elTtal pe avaywy Lk SLAVOLET Kol EMAVAKUK AwoT.
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© SUMMARY

A series of seventeen new complexes of cobalt(II) with o-, m-, and p-
ring substituted benzoylhydrazines have been prepared and studied. The
general type of the studied complexes are |(C0L~)|X2, {where L=0-, nm-, p-
ring substituted benzoylhydrazines and X=ha1oge%, NO§, §502£). Also in
some cases benzoylhydrazines are abbreviated as Bh).

The characterization of the solid compounds was carried out by stoi-
chiometry, conductivity, magnetic susceptibility, infrared and electronic
spectra. The behavior of the soluble complexes in non aqueous solvents we-
re studied by spectrophotometry. The  effect of the solvents was found to
depend on the “"acceptor number" (AN) of the solvents.

Key words. Substituted benzoylhydrazine cobalt(II) complexes, "acceptor
number", Equilibrium tetrahedral-octahedral structure.

INTRODUCTION

Benzoylhydrazines have been known to form complexes that exhibit the-
rapeutic action1 as well as properties useful in analytical app]ications%
The know]edgé of the mode of coordination of these ligands is very useful
to understand their propértieSB. ’

Benzoylhydrazines under our experimental conditions act as bidentate
ligands with coordination sites the carbonyl oxygen and the terminal ni-
trogen atom with result the formation of a five membered chelate ring4_9.

In the present study seventeen new complexes of cobalt(II) with ring
substituted benzoylhydrazines were prepared and studied. The general for-
mula of these complexes in the solid state is : '
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Ei:zr;§=:o > CoX
HN- N 072
7\

TERTEE

- D=
5 and X=ha1ogen, N03, %504 .

Also these complexes are studied in some non aqueous media, with the

where Y=halogen, -OCHj, -NO

aim of investigating the effect of solvent properties on the formation
equilibrium of the complexes. The solvents considered are ethanol, ace-
tonitrile, dimethylsulfoxide, dicxan, tetrahydrofuran‘which posses dif-
ferent "acceptor number" (AN)10.

EXPERIMENTAL

Halogen benzoylhydrazines were prepared as describéd in our previous
work11. '

The cobalt(II) complexes of ring substituted'ben29y1hydrazines were
prepared using a'method a1ready‘reported8. The prepared complexes are
listed in TABLE-1.

The solvents were purified prior to their use properly. All other
chemicals were analytical pure.

The infrared absorption spectra (4000-200 cm_1) were measured  on a

- Perkin-Elmer model 1430 recording spectrophotometer in KBr disks.

Electronic absorption spectra in -the region 200—800 nm were recorded
at ca. 25°C using a Perkin-Elmer model 200 spectrophotometer. The spectra
in sblid state were obtained using a Varian 634 diffuse reflectance spe=
ctrophotometer with Mg0 as reference.

Magnetic susceptibility measurements were performed at ambient tem=-
perature on an ALPHA SCIENTIFIC INC system employing the Faraday ‘method
with Hg]Cb(SCN)4j as calibrant.

Molar conductivity were measured using a WTW conductivityvbridge.

RESULTS AND DISCUSSION

Complexes in the solid state

The reaction of the studied ring substituted benzoy1hyd}ézines with
cobalt({II) sa]té, CoX2, in ethanolic so]utiqn affordgd pink so1id59. » A=
nalyses of the solids (TABLE 1) indicated that the stoichiometry of the -
new complexes corresponded invariably to the general formula|Col,|X, in-



T ABLETI. Melting point, solid state magnetic moment and analytical data of o-, m-, p-ring
substituted benzoylhydrazines cobalt(Il) complexes.
Compound M'Pgé“t togt/m, N s C s H 3 M % X s
lCo(o—FBh)3iC12 225d 4.6 13.9(14.2) 42,2(42.6) 3.7(3.6) 9.8(9.9) 11.6(11,9)
!Co(m-FBh)3|Cl2 25C0-251 4.9 14.0014.2) 42.3(42.6) 3.5(3.6) 9‘7(9i9) 11.7(11.9)
!Co(p—FBh)3IC12 276-280 4.7 13.9(14.2) 42.2(42.6) 3.5(3.6) 9.6(9.9) 11.8(11.9)
[Co(o—ClBh)3|Cl2 134-136 4.9 13.1(13.1) 39.5(39.3) 3.1(3.3) 9.0(9.2) 11.8(11.0)
]Co(o—ClBh)3|Br2 181-184 5.0 11.2(11.5) 34,1(34,5) 2.9(2.9) 8.0(8.1) 21.7(21.9)
{Co(o—ClBh)3]12 190-192 5.1 10.,0(10.2) 30.1(30,6) 2.3(2.6) 6.9(7.1) 30.4(30.8)
!Co(m-ClBh?3[C12 230-232 4.8 12.9(13.1) 39.1(39.3) 3.2(3.3) 9.3(9.2) 11.1(11.0)
fCo(p—ClBh)3{C12 - 263-265 5.1 12.9(13.1) 39.1(39.3) 3.3(3.3) 9.2(9.2) 10.9(11.0)
iCo(p—ClBh)3|SO4 >330 5.2 12.3(12.6) 37.5(37.8) 3.0(3.2) 8.6(8.8) -
[Co(o-BrBh)3|Cl2 293-296 4.8 10.7(10.8) 32.1(32.5) 2:6(2.7) 7.5(7.6) g.a(9.1)
[Co(m-BrBh)3|C12“ 253-254 5.1 10.5(10.8) 31.9(32.5) 2.6(2.7) 7.5(7.6) 8.0(8.1)
iCo(p—BrBh)3|Cl2 272-273 4.9 10.5(10.8) 32.1(32.5) 2.5(2.7) 7.5(7.6) 8.0(8.1)
!Co(o~IBh)3|Cl2 234-237 5.2 9.3(9.2) .27.8(27,5) 2.,4(2,3) 6.2(6.4) 7.5(7.7)
}Co(m—IBh)3|C12 256-258 4.9 8.9(9.2) 27.1027.5) 2.1(2,3) 6.3(6.4) 7.4(07.7).
|Co(p-IBh)3[612 287-290 S.? 8.9(9.2) 27.,0027.5) 2.2(2.3) 6.1(6,4) 7.6(7,7)
!Co(m—OCHBBh)lel2 111-113 4.8 13.2(13.4) 39.9¢4¢.1) ‘3.5(3.4) 9.1(9.4) 11.1(11,3)
136-140 4.9 12,0012.,5) 37.8(37,5) 3.3(3.2) 8.6(8.8) 10.1(11,5)

|Co(0-NO,Bh) 5]C1,

SIAVSSNONYW “3*9 Pue~IZIVHIOSL-TUNOA O
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dependent of the Tigand-to-metal ratio in the reaction mixture, Conducti-
vity measurements suggested ionic character of the complexes. The molar

conductivity of the compounds (A=235-237 mho-cm21m01_1) conform with 1:2

electrolytes and the variations in the experimental values suggest dis-

sociation with dilution.

The magnetic moments values (TABLE 1), corrected for diamagnetism
using Pascal constants, lied in the range 4.6-5.2 mg. These values and
the pink colour of the solid complexes indicate that the arrangement of
the Tigand is octahedral and that the resulting field is weak.

The infrared spectra measured in the solid state showed distinct fea-
tures of coordination of the ligands. The presence of strong absorption

bands at about 1660 cm™ '
12,13

and the absence of bands associated with the e-

at wavenumbers higher than 3500 cm'1 are strong evidence
11

nolic form
that the Tigands exist in the keto form '. The pattern of the ir spectra
of the free Tigands is rather repeated in the spectra of the complexes
with small changes. Thus, the bands in the region 3400-3250 cm'1, exhibit
a bathochromic shift and became broader. In the region 1665-1625 cm_J the
“amide I" band is shifted by 25-40 cm'1 to Tower frequencies. The "amide
11" band (~1500 cm'1) showed a minor shift while the "amide III" band at
about 1250 cm'1 arising mainly from N-H in-plane deformation, is shifted

by more than 60 cm?

tingG.

to lower frequencies and is accompanied by = split-

The changes in the band associated with the N-H. stretching vibrations
and in the "amide" bands suggest that at least in the solid state the sub-
stituted benzoylhydrazines coordinate through the carbonyl oxygen ard the
terminal nitrogen atom*™2, ,

The diffuse reflectance electronic specta (Fig.1), of the solid com-
plexes showed the “red" spectrum, characterized by a broad band with ma-
ximum at ~530 nm attributed to the 4Aég(F) «‘4T1g(F) transition. Another
characteristic band appears at about 1170 nm and using notation appropri-
ate to octahedral symmetry should be assigned to the 4ng(F) < 4T19(F)
excitation. ’

In conclusion, the structure of the studied solid complexes is dis-
torted octahedral. This distortion is probably due to the inequality of

the M-0 and M-N bonds as well as to the result of Jahn Teller’s effect.
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FIG. 1. Electronic absorption spectra of ]Cb(o—CZBh)3|X2
(Ia) ]Co(o—CZBh)3[CZZ in the solid state () and in ethanolic
solutions
_ (1) 5,00 mM ICO(o—CZBh)3|012 (), (2) 2,50 mM ]Co(o—CZBh)ngrg
(—=), (3) 1.80 mM |Co(o=CLER)4|I, (...).

Cbmpleéés in solution

Spectral changes were appeared in solution when a series of solvents
of varying dielectric corstant, e/eo and "acceptor number" (AN) were em-
Toyed.

The "red" electronic absorption spectrd persist as well as in etha-
nolic solution, (AN=37.9) (Fig.1), water (AN=54l8) or chloroformic solu-
tions (AN=23.1). In dilute acetonitrile (AN=18.9), acetone (AN=12.5),di-
methyl sulfoxide (AN=19.3), dioxan (AN=10.8) or tetrahydrofuran(AN=8.0)
so]utions10, the "red" spectrum was not observed. Instead, a new envelo-
pe at about 560-740 nm appeared which characterizes the "blue" spectrum
indicative of tetrahedral structure (Fig.2). Specifically the "blue" spe-

ctrum appeared when complexes of the type ]C0L3]X2 (where X in only halo-
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FIG. 2. Electronic absorption spectra of [Co(o-CZBh)ngZ in acetonitrile
solutions.
(1) 2.80 mM |Co(o=C1BR) | Cl, (__J, (la) 1.25 mM ICO(d-CZBh)3ICZZ
(), (1b) 1.25 mM |Co(o=ClBR),|Cl, + 0.33 mM LiCl (), (Ic)
1,25 m |Co(o-ClBR) 4|CL, + 1.00 mM LiCL (), (2) 2.50 mM

|Co(o~CLBR) 4|Br, (—=), (3) 1.80 mM |Co(0=CLBR),|I, (...).
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gen) were dissolved in éo1yents of "“acceptor number" (AN) less than 20
(better n* acceptors). This suggests that the rather weak metal - 1igand
bonds are ruptured by a shift of charge density due to ligand-solvent in
teractions, However, extensive charge redistribution, which 1s'envisaged
to occur in solvents with "acceptor number" (AN) greater than 20 would
impart negative charge on the ligand at the coordination sites which has
as result the strénghten of the metal-ligand bonds in the resulting oc-
tahedral structure.

Complexes with anions other than halides e.g. [Co(0-C1Bh),[(N0,), or

Co(o—C]Bh)3 S0, give only the "red" spectrum. The arions N05 and SOE'
do not favor the tetrahedral structure possible of their greater size.
Addition, however, of halogen anions in these solutions effected the ap-
pearance of the "blue” spectrum. ’

The positioﬁ, shape and intensity of the "blue" spectrum bands, de-
pends on the nature of the halogen anions of the complexes. The intensi-
ty and the position (bathochromic shifts) (Fig.2) are increasing accord-

ing to the sequence I">Br >C1~., This is in agreement with previous ob-
servations 717, .

In our case the dependence of the intensity of the bands on both the
solvents and the nature of halogens is a strong evidence that halogen a-
nions are coordinated to cobalt(II). The shape, position and intensity'of
the "b1ue”A§pectrum of the studied complexes suggested that in solution

the species CoXi— is predominated15-18

and possible an equilibrium per-
tains between the tetrahedral and the octahedral structures. This equili
brium may be described by the reversible reaction :

2

CoX4

Tesacotdt e
where X=halogen.

The equilibrium constants K of this reversible equation were deter-
mined spectrophotometrically at 25°C and ionic strength p=0 by altering
concentrations of complexes, halogen, ligand and solvent. The concentra-
tion of the dissolved complex CoLg+ in different solvents is known about
1.0~5.0 mM as well as the concentrations of halogen X(LiC1, KBr, KI) and
ligands are 0.1-1.0 mM each one. Absorbance measurements at Amax about
690 nm enabled the determination of the concentrations of the species
CoXi_ which was valid. The values of extinction coefficient,e, of CoXi_
were determined from a solution of CoX,, saturated with halogen in  the

corresponding solvent. In acetonitrile solutions the resulted values of ¢
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are for CoC]z’ and CoBrz‘ 614 and 683 mo1~1 dm cm"‘l respect1ve11y.

The K va]ue of comp1ex |Co(o~ C1Bh)]C1 is 1.37x10° *ﬂ 05 1in acetoni-
trile solution under ou% experimental cond1t1ons. Changing the anion to
Br~, the équi]ibrium constant K is altered and becomes 1.41x10'7i0.05 in
the same so1vént. Similar measurements involving the complex
]Co(o-C1Bh)3|I2 indicated 'that the stability of this cdmpound in aceto-
nitrile was much less than that of the other complexes.

The Tower equilibrium constant of the bromo-complex as compared to
the corresponding chloro-complex is in agreement with the "softer" cha-
racter of Br, that makes its replacement by the ligand (o-C1Bh) more dif-
ficult in the coordination sphere of the rather "hard" metal Co(II).

NEPIAHWH
MeAétn tne oupmepLpopdc cupmAdkwy Ttou KoBaATiou(II) pe umokaTOoTNHEVEC
BevZolAotdpaZivee oe un udatikolc BLOAUTEC.

"EXEL MApAOKEUOOTEL KaL &xel pehetnBel pia oeilpd véwv oupmAbkwv evi-
OEWV TOU KoRaATLou(II) pe umokataoTnuévec otov dpwpatTikd daktdAiLo ° Bev-
ZoijAoUdpaZivec. AmO TN OTOLXELOUETPLO Twv eVOOEWV KABOE KaL ¢nd TLC TL--
HEC THC GYWYLROTNTAC, TNC WAYVNTLKAGC £MLBEKTLKOTNTOC, TWV QAOUATWY UTIE-
pUBPOU KOL TWV NAEKTPOVLKEDY Qoopdtwv €xel amodeuLxBel OtL, oc oteped’ «ka-
tdotoon ta oﬂunona £xouv Boun Tapauopowpévn OKTAEdPLKA KAL OVTOTOKpivo~
vtaL oto vevikd timo, |COL |X, 6ftou L=0-, u- koL T-UTOKATECTNUEVEG Fev-
Zolihaldpalivec Kat X=ahoybvo, N0, xai iSO

MeAethBnke emiong maouatowwtguetpLKa n cuunspropd Ty ouunonwv Tou
kopoAtlou(II) oe BSidpopouc drohdtec kaL Bpébnke OTL efaptdTaL amd TOoV
"apLBud Séktn" ("acceptor number"), (AN), tou diailTn.
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SUMMARY

178-hydroxy and 17-hydroxyimino derivatives of 3-(3-al-
kylamino—2-hydroxypropoXy)-estrone were synthesized.The title
compounds were examined for B8-blocking activity.

Key words: estratriene, B-adrenoreceptor bleocking activity.

INTRODUCTION

Compounds combining an aromatic or heteroaromatic system
with a 3-alkylamino—-2-hydroxypropoxy moiety (the alkyl being
an i-propyl or a tert-butyl group) are potent sympatholytic
agents. Propranolol (I) is the most important representative
of these compounds which exert their action by blocking
B-adrenoreceptors and are widely used in the treatment of
cardiac arrhythmias, angina pectoris etc. It has also been
reported®-2-2 that steroid derivatives bearing an aminalcohol
system (II,III) have been studied for similar activity.

Considering the above data we synthesized derivatives of
estrone coupling the propanolamine group with the aromatic
ring of the steroid molecule. Our aim was the study of the
biological behaviour of these compounds ( 3a.3b,4a,4b,5a3 and
5b , FIG. 1) which have a bulkier and more extended system in
the place of the napthalene group of propranoclol. We also
modified the 17 ketone group of estrone to 178 alcohol and 17

oxime 1in order to examine if these modifications influence
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their biological activity.

The pathways followed for the synthesis of the target
compounds are depicted in FIG. 1. Estrone ( 1 ) was condensed
with epichlorhydrine® in alkaline medium to yield the
epoxypropyl ether 2 . The epoxide ring was opened with
isopropylamine or tert —butylamine leading to the correspon-
ding amino compounds 3a and 3b . Reduction of the latter
with NaBH« in methanol gave the alcohols <4a and 4b .The
oximes were obtained by reaction of 3a and 3k with
NH20H.HC1 in the presence of CHsCOONa. The title com—-

pounds were purified by means of their hydrochloric salts.

EXPERIMENTAL

Melting points were determined on a Buchi capillary
apparatus and are not corrected. IR spectra were recorded in
Nujol on a Perkin-Elmer 177 spectrophotometer. NMR spectra
were taken on a Varian EM 360AR spectrometer in CDCla
containing TMS as internal standard. Elemental analyses were
performed in the microanalytical 1laboratories of Centre
National de 1la Recherche Scientifique (France) and of the
Nuclear Research Centre '"Demokritos" (Greece). The analytical
results‘obtained were within £0.4% of the theoretical values.
Hydrochloric salts .were prepafed with addition of -ethereal

solution of HCl in solutions of the bases in absolute ethanol
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and were vrecrystallized from absolute ethanol-anhydrous
ether.

3—-(3—-tert—Butylamino—2—~hydroxypropoxy)—estra—-1,3,5(10)-trien—
—17-one , 3b .

1.65 gr (5 mmol) 3~epoxypropoxy—estra-1,3,5(10)-trien—
—-17-one® was dissolved in 50 ml methanol and 3.6 gr (50
mmol) tert-butylamine were added. The mixture was refluxed
for 20 h, the solvent and excess -tert-butylamine were
distilled off and the solid residue (1.7 gr. 85%), m.p.
125-30 °C was recrystallized twice from methanol-water. and
once from ethyl ether-methanol to reach a melting point of
152-53 °C. HCl1 salt: M.p. 211-13 °C (dec.). Elemental
analysis: CzsHaaClNOs: 436 (C,H,N).
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3—(3-Isopropylamino-2-hydroxypropoxy)—-estra-1,3.5(10)~trien—
-17-one=, 3a .

Its preparation was similar to the above. HCl salt: M.p.
318-21 °C (~300 °C=). Elemental analysis: Ca4HasCINOs:

422 (C,H.N).
3—-(3-Isopropylamind-2-hydroxypropoxy)—estra-1,.3,5(10)-trien-
-178-0l . 4a

In a solution of 0.96 gr (2.5 mmol) 3a in 50 ml methanol
were added 0.28 gr (7.5 mmol) NaBH4 and the mixture was
stirred at room temperature for 1 h. Following addition of
water the resulting mixture was extracted with CHCls, the
chloroform layer was dried over anhydrous MgSQ. and the
solvent was evaporated under reduced pressure to giQe 0.77 gr
(80%) of the crude base. HC1l salt: M.p. 326-27 °C. Elemental
analysis: Cz4Hx3sCINQOs: 424 (C,H,N).
3—(3-tert—Butylamino~2-hydroxypropoxy)—estra-1,3,5(10)—trien-
~178~0l , 4b .

It was prepared in a similar way from 1.2 gr (3 mmol) 4a
yielding 1.0 gr (83%) of the base, m.p. 188-90 °C. HCl salt:
M.p. 254-56 °C (dec). Elemental analysis: CzsHaoClNz0s:

438 (C,.H.N).
3~ (3-isopropylamino—-2-hydroxypropoxy)—estra—-1,3,5(10)-trien—
~17-oxime , 5a .

In 20 ml ethanol were dissolved 1.93 gr (5 mmol) 3a and a
solution of 1.4 gr (20 mmol) NHLOH.HC1l and 3.3 gr (40 mmol)
sodium acetate in 20 ml ethanol was added. The mixture was
refluxed for 2h, cooled, diluted with water and extracted
twice with CHCls. The chloroform layer was dried over
anhydrous NazS504 and the solid residue (1.6 gr,80%),m.p.
147-50 °C was recrystallized from MeQOH/n-CsHiz to reach a
melting point of 166-68 °C. HC1l salt: M.p. 272-73 °C (dec.).
Elemental analysis: CaqHaz»CIN205:437 (C,H,N).
3-(3-tert-Butylamino-2-hydroxypropoxy)—estra-1,3,5(10)~trien-
—17-oxime ,5b .

It was prepared employing the same method. 1,5 gr (3,75
mmol 3b gave 1.25 gr (80%) 5b ., m.p. 188-90 °C. HCl salt:
M.p. 254-56 °C (dec.). Elemental analysis: CzsHs39C1lN20a:

451 (C,H,N).
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SPECTRA
IR (cm—2%)

3a . 3b : 3360-3260.v(OH,NH), 1600-1560 v(C=C), 1725 v(C=0).
4a ., 4b : 3400-3260 Vv(OH,NH), 1600-1560 v(C=C).
5a , 5b : 3480-3160 V(OQH,NH), 1600-1560 v(C=C), 1660 v(C=N).

NMR (d, ppm)— Bases.

Ja : 0.9(s,3H,18~-CHs), 1.05 (d,6H,CHa,i~Pr), 2.2 (t.2H,16-
~CHz), 2.9-3.3(m,2H,CHzNH), 4.0(d,2H,CHz0), 4.5 (m,1H,CHOH),
6.6—7.2 (m,3H.aromatic).

3b : 0.9(s,H,18-CHs), 1.45(s,9H,CHs,t-Bu), 2.2(t,2H,16-CHz),
3.0 (d,2H,CH>NH), 4.0 (d,2H,CHz0), 4.5 (m,1H,CHOH), 6.6~7.2
(m,3H, aromatic).

4a : 0.85 (s,3H,18-CHs), 1.15 (d4,6H,CHs,i-Pr),1.6 (m,2H,
16-CHz), 2.8-3.3 (m,3H,CHzNCH), 3.8 (t,1H,17-CH), 4.15
(d,2H,0CHz), 4.6 (m,1H,CHOH), 6.6-7.2 (m,3H,aromatic).

4b : 0.9 (s,3H,18-CHs), 1.45 (s,9H,t-Bu), 1.6 (m,2H,16-CHz),
3.1 (d,2H,CHpNH), 3.8 (t,1H,17-CH), 4.0 (d4,2H,0OCHz), 4.5
(m,1H, CHOH), 6.6-7.2 (m,3H,aromatic).

5@ : 0.9 (s,3H,18~-CH>),1.05 (d4,6H,CHs,i-Pr), 2.0 (t,2H,
16-CHz), 2.85-3.3 (m,3H,CHzNCH), 3.95 (m,2H,OCHz), 4.6
(m,1H,CHOH), 6.6-7.2 (m,3H,aromatic).

5b : 0.9'(s,3H,18~-CHs), 1.45(s,9H,t-Bu), 2.0 (t,2H,16-CHza),
3.2 (d, 3H,CHzNH), 3.95 (m,2H,0CHz). 4.6 (m,1H,CHOH),
6.6-7.2 (m,3H,aromatic).

PHARMACOLOGY

B1i-Blocking activity was determined on isolated right
and left atria of male guinea pig (~500 gr) using isoprena-—
line hydrochloride as agonist<-%. B=-blocking activity
was determined on isolated trachea strip of male guinea pig
(400-600° gr), wusing methacholine chloride as spasmogen and
salbutamol as agonist®—®. None of the tested compounds
3a3,3b.4a.4b.53 and 5b showed significant B-blocking activity.
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NEPIAHYH

3—(3~-Alkvlauivo—2-vSpoZunponoiv) —napdywya Tou OlTTPATPIEVIOU.

ZUv8eon Kai TMEOKATAPKTIKT QAPUAKOAOYIKN HEAETN.
MapackevdoTnkay Ta 17B8-u8p0TL Kat 17-uvEpofuiuivo MAPdywya

TNne 3—{3—-aAKLAQULIVO—2~UEPOEUNPONCEL ) ~010TPOVNG KAt HEAETHIANKE

n avVTAYywVviceTIKN Spdon Toug oTous B-adpevepylkovg vnodoxels.
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PARTIE THEORIQUE

La synthése de dérivés 5 a été effectuée suivant le sché-
ma 1. Comme matiére premiére nous avons utilisé 1'adamanta-
none-2'1 qui par, action de bromures d'aryls et de magnésium
fournit les aryls—-2 adamantanols~2 2 . La transformation des
alcools 2 en aminoéthers 4 est réalisée suivant deux méthodes
différentes. Selon la premiére les alcools 2 réagissent avec
1'hydrure de sodium pour donner les alcoxydes correspondants;
ces derniers réagissent avec les chlorures des dialkylami-
noalkyles suivant un mécanisme Sn® pour donner les aminoét-

hers 4 .

Key words : 2-(Dialkylaminoalkoxy)~2—aryladamantanes, cleava-
ge in acidic media, antimicrobial testing of.

INTRODUCTION

11 est prouvé que 1'introduction du noyau adamantanique
dans certaines molécules est souvent intéressante au point de
vue pharmacologique. Ainsi nous observons frégquemment 1'ap~
parition d'une activité antivirale et anticancéreuse *—5 et
plus rarement d'une activité antimicrobienne #-%. Dans le
cadre de nos recherches sur la synthése de dérivés adamanta-
niques pourvus de propriétés pharmacologiques, ' nous avons
synthétisé quelques sels iodométhyliques d' aminoéthers déri-
vés de 1'adamantane de formule générale 5 afin d'étudier leur

activité antimicrobienne éventuelle.
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SCHEMA 1

Selon la deuxidme méthode les alcools 2 sont transformés
en chlorures -3 avec une solution éthanolique saturée d'acide
chlorhydrique gaseux. Ces chlorures 3 réagissent avec un ex—
c&s d'un dialkylaminoalkanol et fournissent suivant un méca-
nisme Sy* les aminoéthers 4 . Enfin les aminoéthers 4 sont
transformés en sels iodomé&thyliques 5 selon les méthodes cou-—
rantes. k

Des efforts pour la préparation des chlorhydrates des ba—
ses 4 3 l'aide d'une solution &thanolique ou &thérée d' aci-—
de chlorhydrique gaseux ont conduit a une décomposition des
aminoéthers et formation des chlorures 3 . Par ailleurs, un
traitement des aminoéthers 4 avec une solution agqueuse diluée’
"d'acide chlorhydrique fournit les alcools 2 . Il para®t donc
que les aminoéthers 4 présentent une instabilité en milieu
acide qui est due.a leur décomposition‘facile selon un méca-
nisme-SNi (schéma 2). Cette décomposition facile pourrait se
mettre en relation avec 1'emp&chement stérique qui est obser—
_vé entre les droupements aryle et dialkylaminéalcoxy. Ce
point de vue est renforcé par le déplacement cﬁimique du
groupement CH=0 au spectre RMN (8: 2.93-2.97 ppm). Il paraldt

donc que 1'impossibilité de rotation du novau benzénigque est
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SCHEMA 2

protection diamagnétique.

L'étude de l'activité antimicrobienne a été réalisée *°
sur les iodométhylates 5 en évaluant la concentration minimum
inhibitrice (C.M.L) selon la technigue des dilutions en mili-
eu gélosé **. Les esp@ces bactériennes utilisées sont : Pseu-—
domqnas aeruginosa, Proteus mirabilis, Staphylococcus auréus,
Streptococcus faecalis et Escherichia coli. Aucun de produits
testés n'a révéié une C.M.I. < 1mg/ml tandis que la plus-
forte activité a été présentée par le dérivé 5h vis & vis de

1* Escherichia coli avec une C.M.I. de l'ordre de 1.5 mg/ml.

PARTIE EXPERIMENTALE

Les points de fusion ont été pris & 1l'appareil de Blchi
et ne sont pas corrigés. Les spectres 1.R. ont été enregis-—
trés sur un appareil Perkin~Elmer 177. Les spectres RMN ont
ét€ réalisé€s sur un appareil Varian FT-80A en utilisant -le
TMS comme référence interne. Leés microanalyses ont été réali—

sées au Service Central de Microanalyse du C.N.R.S.

Phényl-2 adamantanol-2 ** 2 (X=H)

Dans une solution agitée de: bromure de phényl et de mag—
nésium préparé a partir de 1.58 g (0.066 gratom) de tournures
-de magnésium et de 10.36 g (0.066 Mole) de bromobenzéne dans
120 ml 4'éther anhydre, on ajoute au goutte a goutte et sous
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atmosphé&re d'azote une solution de 5 g d'adamantanone—Z.;
(0.0033 Mole) dans 60 ml d'éther anhydre. Le mélange réac—
tionnel est agité pendant 24 h et par la suite hydrolysé avec
une solution saturée de chlorure d' ammonium. La couche
éthérée est Separée»lavée 3 l'eau, au NaOH a 10 %¥ et de nou-
veau & l'eau, séchée sur Na=S50a et &vaporée. Le résidu cris-
tallise dans un mélange éther—-n-pentane.

F: 80-81° C, Rdt: 6.25 9.(82 %), I.R. (Nujol): v(OH) 3420 et

3300 cm~*, RMN-*H (CDCls) & ppm: 1.48-1.92 (m, 11H, H-ada-
mantaniques, OH) 2.32 (s,1H, H-adamantaniques) 2.5(s.large,
3H, H-adamantaniques) 7.15-7.65 (m, 5H, CaBs).

En utilisant la méme méthode nous avons 'préparé les alco-—

ols suivants:

(p~Fluorophényl)-2 adamantanol-2 2 (X=F)

F: 83° C (n—pentane), Rdt: 90 %, I.R. (Nujol): v(OH) 3589
et 3430 cm™*. RMN~*H (CDCls) & ppm: 1.45-1.95 (m, 11H, H-ada-
mantaniques, OH) 2.20-2.57 (m, 4H, H-adamantaniques) 6.80-
7.57 (dm, 4H, CsHa). Analyse (CioH1<FO0): % Calc.C:78.01,H:7.78,
F:7.71, % Tr.C:77.89,H:7.75,F:7.90. -

* (p~Méthylphényl)~2 adamantanol-2 2 (X=CHx)

F: 72° C (n—-pentane), Rd4t:86 %, I.R. (Nujol): v(OH) 3470,
3300 cm™*, RMN *H (CDCls) & ppm : 1.40-1.90 (m, 11H, H-ada-
mantaniques, OH) 2.30 (s, 3H, CH=) 2.12-2.55 (m, 4H, H-ada-
mantaniques) 6.92-7.42 (g, 4H, AA'BB', Jaa-=Jes-=0Hz, Jae=
=Jaru-=8Hz, CeHa), Analyse (Ci-H==20):% Calc. C€:84.25, H:9.15
% Tr. C:84.05,H:9.17. “

Chlora-2 bhénylnE adamantane 3 (X=H)

2 g (0.0088 Mole) de phényl-2 adamantanol-2 (X=H) sont
traités avec 40 ml d'une solution &thanolique saturée d'acide
‘chlorhydrique gaseux. Le mélange réactionnel est agité - pen-
dant 24 h & la température ambiante, i'éthanol‘ est chassé
sous vide et dans le résidu on ajoute de*l'eau. On extrait a
1'&ther, lave les couches &thérées unies & l'eau, séche sur

Na=80. et évapore le solvant. Le dérivé chloré cristallise
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dans le n-pentane.

‘F: 69© C, RAt:1.95 g (90 %), RMN-*H (CDClx) 8 ppm : 1.50-2.00
(m, 10H, H-adamantaniques) 2.40-2.95 (m, 4H., H-adamantani-
ques) 7.00-7.56 (m, 5H, CaHs), Analyse (CisHisCl): % Calc.

C:77.87,H:7.76, % Tr. C:77.52,H:7.82.

Chloro-2 (p-fluorophényl)~2 adamantane 3 (X=F)

I1 est préparé comme le dérivé précédent.
F: 622 C (n-pentane), Rdt: 92 %, RMN-*H (CDCls) & ppm : 1.52-
2.01 (m, 10H, H-adamantaniques) 2.41-2.96 (m, 4H, H-adamanta-
niques) 6.85-7.58 (dm, 4H, CsHa), Analyse (CioHieClF): % Calc.
C:72.58,H:6.85, % Tr. C:72.50,H:6.90.

Chloro-2 (p-m&thylphényl)-2 adamantane 3I (X=CHs)

2 g (0.0083 Mole) de (p—méthylphényl)~2 adamantanol-2 2
(X=CH=x) et 60 ml d'une solution éthanolique saturée d'acide
chlorhydrique gaseux sont chauffés & 1'ebullition jusqu'a
dissolution du produit. Le mélange réactionnel est par Ila
suite &vaporé jusqu'a la moitié de son volume. Le dérivé
chloré qui précipite en refroidissant est filtré et recris-

tallisé dans le n—pentane.

F: 1002 C, Rdt: 1.85 g (86 %), RMN-*H (CDCl=) & ppm : 1.35-
2.10 (m, 10H, H-adamantaniques) 2.28 (s, 3H, CHs) 2.30-3.00
(dm, 4H, H-adamantaniques) 6.84-7.40 (q, 4H, AA'BB', Jaa-=

=Jee-=0Hz, Jas=Ja-=-=8Hz, CcHa), Analyse (Ci»H=21Cl): % Calc.
C:78.29,H:8.12, % Tr. C:78.39,H:8.09.

lodométhylates des (dialkylaminoalkoxy)~2 aryl-2 adamantanes 5

Méthode A : Dans une solution agitée de 0.017 Mole
d'aryl-2 adamantanol-2 2 dans 60 ml de DMF anhydre et sous
atmosphére d'azote on ajoute en petites., quantités 1.68 g
(0.035 Molée) d'hydrure de sodium a 55 % dans 1'huile minérale
et préalablement lavé a 1'hexane. Le mélange est agité vers
50° C pendant 1 h et par la suite on ajoute 0.017 Mole de
chlorhydrate de chlorure de dialkylaminoalkyle correspondant.
L‘égitation est pouréuivie pendant 10 h Qers 70-80°C, puis
le melange réactionnel est versé dans un excés d'eau—glace.

-~

On extrait & l1'éther et les couches &éthérées unies sont la-—
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vées a l'eau et séchées sur Na=S0a.. Apréds évaporation du sol-
vant on obtient un résidu huileux gui est transformé en iodo-
méthylate par dissolution dans 1'acétone, addition d'un excés
d'iodure de méthyle et repos pendant 24 h. Aprés addition de
1*éther; l'iodométhylgte qui se forme est filtré et lavé a
1'&ther. ‘

M&thode B : On chauffe un m&lange de 0.008 Mole d'aryl-2
chloro—2 adamantane 3 et de 25ml de dialkylamincalkanol cor-
respondant vers 130° C pendant 8 h, puis on verse le mélange
dans un exceés Q'eau—giace. On extrait a 1'éther et - les cou-
ches éthérées unies sont lavées a l'eau, séchées sur Na_S0,
et'evaporées. Le résidu huileux est transformé en iodométhy-
late suivant la méthode utilisée précédemment.

Les parametres des spectres RMN pour les bases 4 sont pré-
sentés dans le tableau I. Les constantes physiques et les a-—

nalyses sont cités respectivement dans les tableaux II et III

TABLEAU I : Constantes spectroscopiques RMN-'H des (dialkyla-
minoalcoxy)—-2 aryl-2 adamantanes 4

[
o(cu.)n—n:
]

N° R=N n X Constantes RMN-*H (CDClx-dppm)

S5a (CHs)=N 2 H 1.50-1.98(m, 10H, H adamantaniques),2.00(s,
6H, (CH=)=N), 2.07-2.62(m, 6H, H adamanta-
niques, CH=N), (2.95(t, 2H, J=6Hz, OCH=),
7.10--7.50(m, 5H, CeaHs). :

5b (CzH=)=N 2 H 0.94(t, 6H, J=7Hz, 2xCHs de Et=N), 1.42-
2.05(m, 10H, H adamantanigques), 2.14-2.67
{m complex, 10H, H adamantaniques, 3xCH=N),
2.96(t, 2H, J=6Hz, OCHz), 7.12-7.56(m, 5H,
CeHs)
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TABLEAU I

Sc

&

(suite)

[::N 2 H 1.07-1.99(m, 14H, H adamantaniques, H pvyvr-—

<::N

™
0O N
 —

(CHs) =N

(CH=) =N

Cn

(CH=) =N

rolidiniques-3,4), 2.08-2.68(m complex, 10H,
H adamantaniques, H pyrrolidiniques-2,5,
CH=N), 2.94(t, 2H, J=6Hz, OCH=), 7.15-7.60
(m, 5H, Ca&Hs) .

1.25-2.02(m, 16H, H adamantaniques, H pipé—
ridiniques-3,4,5), 2.09-2.69(m complex, 1CH,
H adamantaniques, H pipéridiniques-2,6,
CH=N), 2.95(t, 2H, J=6Hz, OCH=), 7.13-7.61
(m, 5H, CeHs).

1.47-2.00(m, 10H, H adamantaniques), 2.06-
2.65(m complex, 10H, H adamantaniques,
H morpholiniques-3,5, CﬁzN), 2.93(t, 2H,
J=6Hz, OCH=). 3.67(t, 4H, H morpholini-
ques—-2,6), 7.09-7.58(m, 5H, CasHs=).
1.51-1.97(m, 10H, H adamantaniques), 2.01
(s, 6H, (CHx)=N), 2.10-2.68{m complex, 6H,
H adamantaniques, CH=N), 2.93(t, 2H, J=6Hz,
OCH=), 6.83-7.52(dm, 4H, CaHa).

1.52-1.98(m, 10H, H adamantaniques), 2.02
(s, 6H, (CHs)=N), 2.10-2.66(m complex, 6H,
H adamantaniques, CH=N), 2.29(s, 3H, p-CHs).
2.96(t, 2H, J=6Hz, OCH=z), 6.87-7.38(q, 4H,
AA'BB', Jaa-=Jme-=0Hz, Jae=Ja-m-=8Hz, C.Ha).
1.26-2.03(m, 16H, H adamantaniques, H pipé-
ridiniques—3.,4,5), 2.10-2.67(m complex, 10H,
H adamantaniques, H pipéridiniques=2,6,
CH=N), 2.31(s, 3H, CHs), 2.97(t, 2H, J=6Hz,

" OCH=), 6.85-7.40(q, 4H, AA'BB', Jaa-=Jes-=

2 H
2 H
2 F
2 CH=
2 CH=
3 H

OHz, Jam=Ja-=-=8Hz, CsHa).

1.30-2.00(m,12H; H adamantaniques, CH=CH=N),
2.09(s, 6H, (CHs)=N), 2.12-2.68(m complex,
6H, H adamantaniques, CH=N), 2.94(t, 2H,
J=6Hz, OCH=), 7.09-7.57(m, 5H, C.H=).
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TABLEAU I

(suite)

5] (C=Hs)=N 3 H 0.96(t, 6H, J=7Hz, 2xCHs= de Et=N), 1.32-

5k (CHs)=N 3 F

2.08(m, 12H, H adamantaniques, CH=CH=N),
2.12-2.68(m complex, 10H, H adamantaniques,
3xCH=N) , 2.97(t, 2H, J=6Hz, OCH=), 7.11-
7.60(m, 5H, CaHs).

1.34-2.01(m,12H, H adamantaniques, CH=CH=N)

1 2.08(s, 6H, (CHs)=N), 2.11-2.69 (m complex,

6H, H adamantaniques, CH=N), 2.94(t, 2H,
J=6Hz, OCH=), 6.83-7.49 (dm, 4H, C.Ha).

TABLEAU 11 Iodométhylates des (dialkylaminoalcoxy)—-2 aryl-2
adamantanes 3
X
"
O(CN.),:!'OQCN; . F‘)

" .
N° R=N n X Rdt% F=(°Q)
5a (CHs)=N 2 H 50=(81)® 191
5b  (CzH=)=N 2 H 52=(80)®  164-165(déc)
5¢ [:>N 2 H 69= 188-190 (déc)
5d ( N 2 H 70= 1 203-204(déc)

I\

e O N 2 H 56=(82)°b 218
5f  (CHs)=N 2 F 49= (77)® 228
59 (CHz)=N 2 CHs 51=(79)® 137
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TABLEAU II

5h

\oi
1t

=

(suite)
< N 2
(CH=) =N 3

(C=Hs=) =N 3

(CH=) =N 3

CH= 72=
H 30=(74)*
H 70°
F 32=(73)*

55

230-232 (déc)
206
126-128

179

(=Y nwn

Rdts obtenus par la m&thode A

1 nn

B

= Recristallisation dans l'acétone—€éther

TABLEAU III Iodométhylates des (dialkylaminoalcoxy)-2 aryl-2
adamantanes 3
X
Iy
o(cu.).-lll@cna P
[
N°  Rz=N n- X Analyse
Formule 7% Calc. . % Tr.
C H I N C H I N
Sa (CHz)=N 2 H  CzaHs=IND  57.14 7.31 28.75 3,17 86,92 7.37 28.90 3.14
Sb (CzH=s)=N 2 H CasHx.INO 58.84 7.73 27.03 2.98 58.52 7.90 24.85 3.12
Sc .[::N 2 H CoxHsaIND 59,10 7,33 27.15 3.00 59.24 7.28 27.00 3,08
S5d < N 2 H CzaHsoIND 59,87 7.54 26.36 2.91 59.92 7.57 26.26 2.80
— )
ge Q N 2 H CesHzaIND= 2.90 57.47 7.20 26.04 2,78

57.14 7.09 26.25
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TABLEAU III (suite)

of (CHx)=N 2 F  C=2.H=,FIND 354.90 6,80 27.43 3.05 54.92 6.84 27.57 3.01
3q (CHs)=N 2 be CazH=2IND  58.02 7.53 27.87 3.08 58.00 7.36 27.95 3.26
sh <::N 2 CH: CasH=aIND 40,23 7.68 246.06 2.61 60.42 7.72 26.20 2.98
9i {CHx)=N 3 H CazHs=sIND 58.02 7.53 27.87 3.08 57.97 7.45 28.06 3.20
51 (C2H=)2N 3 H  CoaHseIND 59.62 7,92 26.25 2.90 59.32-7.78 26.36 2.69

Sk (CHs)=N 3 F  CozH=sFIND 55.81 7.03 26.B0 2.946 35.98 6.99 26.72 3.07

Décomposition des aminoéthers 4 en milieu acide

On dissout 1g de base 4 dans 100 ml d'é&ther anhydre, puis
ajoute au goutte a goutte une solution €thanolique saturée
d'acide chlorhydrique gaseux jusqu'a pH acide. Aprés agita-—
tion du mélange pendant 15 min on ajoute de 1l'eau, sépare la
couche éthérée et séche sur Na=S0s. Aprés évaporation du sol-
vant le résidu cristallise dans le n-pentane. Les spectres IR
et RMN sont identiques & ceux du chlorure authentique 3 .
Rendement: quantitatif.

D'une maniére analogue le traitement des Dbases 4 avec
l'acide chlorhydrique a 5 % suivie par une extraction & 1'é-
thér conduit presque quantitativement a 1'alcool 2 correspon-—

dant.

RESUME

On décrit la synthése de quelques (dialkylaminoalcoxy)-2
aryl-2 adamantanes et leur dé&composition en milieu acide.
Leur étude. antimicrobienne & révélé une faible activité vis a
vis des espé&ces : Pseudomonas aeruginosa, Proteus mirabilis,
Staphylococcus. aureus, Streptococcus' faecalis et Escherichia
coli, le plus actif étant le composé 5h vis & vis:de la der—
niére espéce.
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SUMMARY -
Aminoethers of aryladamantanols

In this paper the synthesis of some 2-(dialkylaminoalko—
Xy)—2-aryladamantanes and their cleavage in acidic media are
described. The antimicrobial testing of their methiodides
showed a weak activity against : Pseudomonas aeruginosa, Pro-—
teus mirabilis, Staphylococcus aureus, Streptococcus faecalis

and Escherichia coli. The highest activity was observed for
the product 5h against Escherichia coli.

TTEP I AHYH

AHLYVOOLOEPES opUACSOHOVTaYOALY

MTepuypbpetar n ocuvdeon 2-(SLaAKUACHLVOaXAKOEU) —2—~apuAada—
LUAVTAVIWY KL N didonach Toug o€ 65Lvo meptfBdidov. O avTipi—
KPOBLOKOC EAEYX0C TWV LWwIoHePUALKWV aAdTwv Toug €3eite aofevh
Sp&on &vavTL OTEAEXWV Twv : Pseudomonas aeruginosa, Proteus
mirabilis, Staphylococcus aureus, Streptococcus faecalis kat
Escherichia coli. Tn peyadidtepn dpd&on eppaviler ToO npouév Sh
gvavtL Ttou Escherichia coli.
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INTRODUCTION

Dans ce travail nous décrivons la synthése de quelques
diaryl-2,2, morpholines 5 ,analogues cycliques des antihista-
miniques du type de la Diphénhydramine. Cette synthése a été
réalisée afin d'étudier 1'activité pharmacologique des déri-

vés antihistaminiques de 1'éthanolamine sous forme cyclique.

Key words. 4-Substituted 2,2-diarylmorpholines—antihistaminic
and antiallergic testing of

CHIMIE

La synthése du produit 5a (X=X'=H, R:CHs) a d&ja &t& ef-
fectuée par action de N-méthyléthanolamine sur 1€ diphé-
nyl-2,2 oxirane et cyclisation de 1'aminodiol intermédiaire
4a au sein de 1l'acide sulfurique?®. Dans ce mémoire nous avons
réalisé la synth&se des morpholines 5 suivant deux méthodes
différentes qui sont résumdes dans le Schéma l_(

La premidre méthode peut &tre utilisée uniquément pour la
préparatiqn des diaryl—2,2 morpholines 5 avec les mémes ary-
les (X = X') et comprend l'action du bromacétate d'é&thyle sur
les éthanolamines N-substituées 1 en fournissant les morpho-
lones~2 2 =2+=.- La transformation des morpholones 2 en morpho-

lines 5 est réalisée par 1'action de bromure d'aryle et de
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BYCH2002Et N
RNHCH,CHpOH [ j
s Benzéne 0"
laR=CHg A 28 = CHyg
:baicsz 2bR= CyHg
cR=CgHg CHy 208- K Gy
IR e el g
o] .
Benzéne X
A
f .
HOCH20H2N—CH2(I;|—©—X ' HOCH,CHy~N-CHy~C—OH

3a R=CHg,X=H
3b R= GH3 X=CH30
3¢ R= CHa X=CI
3d R= CgHs X=H

FIR ” N X
dem O
[j 07\
\
° OH
3%a R=CHgz , X=H ,
3% R=CH3 X=CH30 5 X

a% R=CH3 X=cl
34 R= CoH5 x=H

SCHEMA I

magnésium correspondant. Nous obtenons ainsi les B,B-diaryl-
= X') qui se cyc-
‘I'ebullition -en

.

xdiéthanolamines 4 avec les mémes aryles (X
lisent. dans fl‘acige chlorhgdrique a

La deuxi®me méthode est générale est peut ®Btre appliquée
dif—

morpholines 5 (X = X').

pour la préparation des morpholines 5 avec les mémes ou
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férents aryles (X = X' ou X = X'). Cette méthode comprend
l'action des bromures des phénacyles sur  les &thanolamines
N-substituées 1 correspondants ; elles‘'se forment les %N—phé—
nacyléthanolamines § 4.3, Ces aminochydroxycétones 3 se trou-
vent en equilibre avec les hémic&tals cycligques 3' .Plus spe-
cialement pour le cas des dérivés 3a (R:CHs, X:H), 3c
(R:CHx, X:Cl) et 3d (R:CaHs, X:H) 1'Squilibre 3 m———=3' pa-
rait @tre pratiquement déplac& vers la direction des hémicé-

tals cycliques 3'a , 3'c et 3'd , ce qui est prouvé par 1'ab-

sence totale de 1'absorption du carbonyle & 1' I.R.

Dans le cas du dérivé 3b (R:CHs, X:CHx0O) le spectre IR
présente & la fois 1'absorption de la fonction hydroxyle et
carbonyle, tandis que le spectre RMN une double absorption de
N-méthyle, ce qui nous am2ne a3 la conclusion qu'il s'agit
d‘un mélange des 3b et 3'b . Il parait donc que le phé&nomene
+ R de la fonction méthoxy affaiblit le carabtére €lectro—
phile du carbone du carbonyle du dérivé 3b et par conséquent
la formation de 1'hémicétal 3'b cyclique est moins &tendue.

L'action des bromures d'aryles et de magnésium sur les
dérivés 3 ou 3' fournit les diaryldidthanolamines 4 , qui par
chauffage dans 1'acide cﬁlorhydrique concentré sdnt cycligées

en morpholines 5 .

RESULTATS ET CONCLUSION

- L'évaluation de l'activité antihistaminique qui a été ef-
fectuée sur 1'iléon isolé de cobaye a montré que les chlorhy—
drates des diaryl-2,2, morpholines 5 présentent une trés
faible activité antihistaminique-environ 10 fois moins acti-
ves que le maléate de Mépyramine. Il ée congoit donc que la
structure cyclique du squelette de 1'@thanolamine entraine
une diminution substantielle de-l'activité.

Les chlorhydrates des diaryl-2,2 , morpholines 5 ont &té
dussi test8s pour une &ventuelle activitd antiallergique; le
test de 1'anaphylaxie cutanée passive (ACP) a montré que seul
le produit 5a (R:CHs, X=X'=H) présente une 1&gére activité
antiallergique—environ 35 fois plus faible de celle de Cromo-—
glycate diso&ique, tandis que les autres produits 5 se com—
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portent, au contraire, comme allergisants.
PROTOCOLES EXPERIMENTAUX

CHIMIE

Les points de fussion ont été déterminés dans les tubes
capillaires de 1'appareil de Blchi et ils ne sont pas corri-
gés. Les analyses élémentaires ont &té réalisées par le Cen-—
tre de Microanalyse du C.N.R.S. (France). Les spectres IR ont
été obtenus aveclle spectrophotométre Perkin-Elmer 177 et les
spectres RMNQiH avec le spectrophotom&tre Varian FT-B0A dans

CDCl= en utilisant le TMS comme référence interne.

MEthyl-4, morpholone-2. 2a

46.8g9 (0.28 mole) de bromacétate d'éthyle sont ajoutés au
goutte 3 goutte et sous agitation dans une solution de 42g
(0.56 mole) de N-méthyléthanolamine la dans 300 ml de benz&ne
anhydre. Apr&s reflux pendant 8 hrs, la couche benzé&nique ést
evaporée sous pression ré&duite et le résidu distillé.
Eb:112-114°C/15mm Rdt:12g (38%). IR (film)v(C=0) 1740 cm* .

En utilisant la méme méthode nous avons préparé les mor—
pholones 2b :Eb:114-116°C/12mm. Rdt: 83% et le 2¢ :Eb:133-
138°C/0.02mm. RdAt:60%.

Methyl-4, phényl-2, morpholinpl=-2. 3°a % (RiCHz, X:H)

Ce dérivé se prépare d'une manidre analogue que les mor-
pholones 2 en faisant réagir le bromure de phénacyle avec une
quantifé bimoléculaire de N-méthyl&thanolamine au sein de
benzéne anhydre. F:53-54°C (&ther—-n-pentane). Rdt:52%.

IR (Nujol):v(OH) 3410-3380 cm™*.

Méthy1~4, (p-m8thoxyphényl)-2, morpholinol-2., 3’h  (R:CH=s, X:CHs0)

Liquide visqueux qui se décompose pendant sa distillation
RAt:80%. IR (film) 'v (OH) 3480-3280 cm*. wv(C=0) 1675 ocm?*
RMN-*H , &(ppm) : 2.10-2.25 (d, CHsN), 2.02-2.82(m, H-5, H-3,
CH=N), 3.38-4.35 (m, H-6, CH=CO, CH=0H), 3.73-3.75 (d, CHsO) -
7.20-7.58 (dq, CeHa).
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Méthyl-4, (p-chlorophényl)-2, morphelinol-2, 3’¢ (R:iCHs, X:Cl)
F:89-91°C (&ther—-n-pentane). Rdt:76% IR (Nujol): v (OH) 3390
cm~*. RMN-*H o&(ppm): 2.25 (s, 3H, CHs), 2.05-2.40 (m, 2H,
H-5), 2.55-2.80 (m, 2H, H-3). 3.75-4.30 (m, 2H, H-6), 4.82
(s, 1H, OH), 7.20-7.52 ( a, 4H, AA'BB', Jaa-=Jes-=OHz, Jas=
Ja-e-=11Hz, CasHa) Analyse (Ci11H14CINO=z) : % Calc. (:58.02,
H:6.20, C1:15.57,‘N:6.15. % Tr. C€:57.94, H:6.31, <(Cl:15.69,
N:6.23.

Ethyl-4, phényl-2, morpholinol=2., 3'd =(R:CzHs, XzH)
F:52-53°C (&ther-n-pentane). Rdt:70%. IR (Nujol): v(OH) 3410-
3390 cm—*.

8.8’ -Diaryldiéthanolamines N-substitudes 4
Dans une solution agitée de bromure d'arylmagnésium pré-—

~

parée a partir de 5g (0.21 gratom) de tournures de magnésium
et de 0.22 mole de bromure d‘'aryle dans 300 ml d'&ther anhy-
dre, on ajoute au goutte & goutte et sous atmosprh&re d'azote
une solution de 0.065 mole de morpholone—2 2 ou de " morpholi-—
nol-2 3 correspondant dans 100 ml d'&ther anhydre. Le mélange
est agité pendant 6 hrs, puis hydrolysé avec une solution sa-—
turée de NHaCl. La couche &therée est lavée 3 la soude a 10%
et & 1'eau, séchée sur Na=50a et évaporée. Le résidu est re-

cristallisé dans un mélange éther—n—pentane.

Dans le tableau I on trouve les constantes physiques et
les rendements des aminodiols 4 ; dans le tableau II sont ci-

tés les param®tres spectroscopiques en IR et en RMN-*H.

Diaryl-2,2 morpholines §

0.019 mole de B,B'—~diaryldiéthanolamine 4 sont traités avec
80 ml d'acide chlorhydrique concentré&. Le mélange est chauffd
A reflux pendant 1,5-2 hrs. Aprés dilution avec de 1'eau ce
mélange est lavé & 1'Sther et la phase aqueuse est alcalini-
sée avec du Na=CO=x solide. La base liberée est extraite E

1'éther et les couches &thérées unies sont lavées & 1'eau,
séchées sur No=S0a. et é&vaporées. Le résidu huileéux est
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TABLEAU I: 8,87-Diaryldiéthanalamines N-substitudes

R
1
HOCHCHa=N~CHy~C~0H

X

No R X ¥ Rdt F(C)*  Foraule Analyse
i iCale, iTr.
brute € H N L H N

4a CH H H 63 112-113 C.7H2:ND>  75.24 7.80 5.16 75.30 7.78 5.10
4 CHs CHsD H 75 huileux CialasNlz® ==~ == == -~ = -
fc CHs CI  H 98 96-98 C.7HooCIND2 66.77 6,59 4.58 66,87 6,59 4.50
8 CHs CHD CHO B2 huilewx CucHoshD® === == == === == =
4 CHs H H 78 4062 CehesNDo  75.75 8.12 4,91 75.64 8,11 4,84
4f CHsH> H H 89 105-107 CasHasNO> 79,50 7.25 4,03 79.59 7,18 4.09

* Recristallisation dans 1&ther-n-pentane

b il se décospose durant la distillationj chlorhydrate hygroscopique

chromatographié sur colonne d'alumine neutre en utilisant un

mélange &ther-hexane l:1 comme solvant d'é&lution.

Les constantes physiques, les analyses et les paramétres
des spectres RMN-*H pour les morpholines 5 sont présentés

réspectivement dans les tableaux III, IV et V.



TABLEAU II : Constantes spectroscopiques des B,p’-Diaryldiéthanolamines N-substitudes 4

DIARYLMORFHOLINES

R
1
HOCH,GHy~N=-CHy~C—0H

’

NO

rx IR RMN-1H {COC1s~&(ppa)]
vilH)ca—? N

CHs

CHs

CHs

CHs

4e CHs

H K 3410, 2.0(s, 3H, CHsN), 2.45(t, 2H, J=THz, HOCH:CHoN),
3280  3.24(s, 2H, PhoC-CHoN}, 3.25-4.50(s large, 1H,
0H ), 3.40(t, 2H, J=THz. HOCH=LH=N}, 7.05-7.50
(m, 10H, 2XCeHs), 7.20-8.50(s large, 1H, O )
CHs0 H  3410-33002.0(s, 3H, CHsN), 2.46(t, 2H, J=THz, HOCH:CH-N),
3.26(sy 2H, ArC-CH-K), 3.27-4.52(s large, 1H,
04 )y 3.41(t, 2H, J=THz, HOCH:CH:N), 3.76(s, 3H,
p-CHs0), 6.60-7,50(m, 9H, H aromatiques), 7.22-
B.54(s large, 1H, OH ). )
Cl H 3367+ 2.0(s, 3, CHsN), 2.4b(t, 2H, J=THz, HOCH:CHoN),
3.23(s, 2H, ArL-CHoN), 3.25-4,51(s large, IH,
04}, 3.41(t, 2H, J=THz; HOCHCHAN), 7.04-7.601a,
9Hy H.aromatiques), 7.20-B.4b6 (s large, 1K, OH}.
CH+0 CHsD 3480-3247°2,01(s, SH, CHsNY,2.48(t, 2H, J=THz, HOCH2CHN),
3.27{s, 2H, AroL-CHoN), 3.28-4.53(s large, 1H,
0H ), 3.43(t, 2H, J=THz, HQEﬂ_zCHJ), 3.73(s, &M,

24p-CHsD) 64627, 40( ,BH,A'BE, Jaa- =lss- =0 H2 '

Jag=lar =Bz, 24CHa), 7,15-8.20 (s large, IH,
1, B
H H 3465%,  1.02(t,3H, J=THz, CHsCHN),2.30(m, 4, ChsCHN,
3345-3140 HOCHLHoN), 3.261s, 2H, Phol-CHoN), 3.27-4.52
(s large 1H, OH ),3.42(t, 2H, J=THz, HOCHzLCH:N),
7.08-7.53(n, 10H, 2xCelist, 7.22-8.40 (s large,
iH, OH ).

65
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TABLEAU IT {suite)

4 CHsCHz H W 3420-32002.63(t, 2H, J=THz,HOCH.CHeN), 3.30-4.60(s large.
1Hy OH }, 3.44(t, 2H, J=THz, HOCH:CHAN), 3.44(s,
M, PhaC-CHaN), 3.51(s, 2H, CuHsCHoN), ,95-7.65
(n, 15H, JXC.Hs), 7.25-8.60{s large, iH, OH ).

.

*: Nujol, ®: Fila

TABLEAU II1 : Diaryl-2,2 aorpholines §

N R X ¥ Rdtd  F(oC) F(oC)»

des bases des chlorhydrates

h H H 9 7678 280-262

ga

b CHs CHsO H &0 87-8% 227-229
Sc CHs cl H 65 92-94 275-277
ad CHs CHsD CHsD 45 - 98-100° 241-242
38 CAHs H H 61 §7-5% 234-236
of CHCH> H H 50 1og-11¢e -

* Recristallisation dans l’éthanal-éther'

o

e ** 1’ther-n-pentane

& bt *" le n-pentane

METHODES PHARMACOLOGIQUES

Etude de 1’activité antihistaminigue Hi

L' étude de 1l'activité antihistaminique est réalisée

avec
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TABLEAL IV : Diaryl-2,2sorpholines §

I ¥ Foraule brute

des

Analyses

4 Calc.

chlorhydrates C H € N

4T,
L H [

N R

9a Chs H H
5 CHs CHsD H
5c CHs C1 H
5 CHs CHs0 CHD
Sa CHs H M
5f CHaCH2 H M

CureoC1ND
Caol=iCIN0:
CirHaoClzND
CoohzaCINOs
TrohaL1N0
Cash=M0 *

70,45 6.96 12,24 4,83
67.60 6,93 11,08 4,38
62,97 5,91 21,87 4,32
65.23 6,92 10.14 4,00
71,15 7,30 11,47 4,61
83.85 7.04 4,25

70.40 6,93 12.16 4.90

67,53 6,90 10,99 4,29

62,84 5.9 21,55 4,39
65.22 6,91 10,09 4,04
70,98 7.42 11,80 4,38
83.92 7,08 b1b

®Foraule brute de 1a base

TABLEAU V: Constantes spectroscopiques RMN-'H des Diaryl-2,2 morpholines §

F R L S 4 Constantes RMN-*H [CDCls-8(ppm)]

3a O H H  2.28(s, 34, CHsN), 2.40(t, 2H, J=bHz, H-5), 2.88(s, 2H,
H-3), 3.65(t, 24, J=tH, H-6), 7.10-7.48(n, 10H, 24LHs).

S CHs CHsD H  2.27(s, 3H, CHsN), 2.40(t, 2H, J=bHz, H-5), 2,89 (s, 2H,
H-3), 3.67(t, 2H, J=bHz, K-8}, 3.75(s, 3H, p-CH:D), h.58~
7.91(my 10H, H aromatiques}.

3¢ CHs C1 H "2.26(s, 3H, CHsN}, 2,40(-t, 2H, H-D), 2.84(s, 2H, H-3},

3.684~t, 2H, J=bHz, H-6), 7.05~7,50(s, 9H, H aromatiques)

67
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TABLEAU ¥ (suite)

5d CHs CHsD CHsO 2,25(s, 3H, CHsN), 2,42 (~t, 2H, J=GHz, H-5}, 2.B2(s, 2H,
H=3}, 3.73 (~t, 2H, H-8), 3.75 (s, &H, 2xp-CHs0), 6.55-
7,35, BH, AA’BB’, Jan-=les-=0HZ,Jae=la p-=BHz, 2XCcHa)

ge CHs B H 1,08(t, 3H, J=THz, CHsCH-N), 2.44(, 4H, CHsCHoN,  H-5),
2,87(s, 2H, H-3}, 3.74(t, 2H, J=bHz, H-&), 7.08-7.5{(a,
10H, 2xCabs)s ,

of CHSCH: O H o 2,49(-t, 2, J=6Hz, H-5), 2.88(s, 2H, H~3), 3.43(s, 2H,
CalaCHoNY, 3,674, 2H, J=bHz, H-6), 6.90-7.50(m, 15H,
WCells)s

la méthode de Huidobro®, sur 1'il&on isolé de cobaye dans le
liquide de Tyrode & une température de 33°C; un utilisant le

maléate de Mépyramine comme substance de référence. Les ré—

sultats sont résumés dans le Tableau VI.:

TABLEAU VI : Activité antihistaminique H, des diarylmorpholines 5

Produit DEso (ng dans Dose d’Histamine
Ne la cuve de 10al) (mcq)

53 0.19 1

- 0.08 i

e 1.07 0.5

5d 0.17 0.5

te 0,05 1
Mépyramina

aaldate 0.14x16’2 0.5

Etude de 17activité antiallergigque

Pour le contrdle de l'activité antiallergique nous utili-
sons le test de 1'anaphylaxie cutanée passive (ACP) selon la
technique de Goose et Blair”, precisée par Bitteau et Hertz=.
Des rats mdles de souche iffa Credo OFA d'un poids de 100 3
120 g sont utilisés pour la préparation de 1'antisérum. Des

animaux de la m€me souche, mais d'un poids de 200 g mis a



‘DIARYLMORPHOLINES 69

jeln la veille du test, servent & la titration de l'antis&rum
et & la recherche d'un effet protecteur. Les produits sont
testés aprés administration i.p. & des doses de 100 mg/Kg.
Des lots de 6 animaux sont utilisés pour chague dose. Le pro-—
duit de référence utilisé est le Cromoglycate disodique.

Nous indiquons dans le Tableau VII les moyennes arithmé-
tiques M accompagnées de leur intervalle de confiance &M au
risque 5%. Nous &valuons les pourcentages de variations
d'activités aprés traitement antiallergique, les différences
constatées sur les moyennes obtenues, entre les séries de
rats témoins et traités in vivo, sont compares par un test

de Student accompagné du risque d'erreur p.

TRBLEAU VII Test de 1’ ACP sur les diarylmorpholines 5 .Résultats moyens comparés

Substances .  Dose  Surfare Pnurcenfége fAnalyse
expérinentfes en noyennez« d*inhibition -statistique
#g/Kg de 1'ellipse de la des
LP.  en ms? réaction résultats
N an
Ténoins - MLE 197 -
Crosoglycate )
disodigue - 10 B%9 9.5 30 pd0.001
51 100 130.3 11,7 1.7 0.025p
' 0.0
5 100 2121 - 17.4 - p$0.001
St 100 168, 19.2 - 0.025¢p
<0.05
5 100 285.1 39,2 - p¢0.001
3e

100 iB4.9 13.3 0.001¢p
’ {0,005
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RESUME

Nous avons préparé des diaryl-2,2 morpholines substituées

en—4 5 qui présentent une analogie structurale avec la Di-

phénhydramine. Le test pharmacologique a montré& que les . pro—

duits 5 présentent une tré&s faible activité antihistaminique

" et que seul le produit 5a présente une faible activité .anti-
allergique. '

SUMMARY

Diarylmorpholines - cyclic analogs of Diphenhydramine

Some 4-substituted 2,2-diarylmorpholines 5 with structural
analogy to the Diphenhydramine were prepared. The pharmacolo-—
gical testing of these products showed a very weak antihista—
minic action and only for the product 5a a weak antiallergic
activity. ’

TEPIAHYH

OLapUAOHORPOALVES = KUKALKG avdAoyo Tng Dvgoivuspaplvng

TapaockeudodNKav HEPLKEC 4—UTNOKATECTNHEVESG 2, 2-3iLapuiopop—
woAlveg 5 pe BopLkh avaroy la nmpoc Tn Aivgairvudpauplvn.
O gpappako Aoy Lkdg €Aeyxoc anédeitfe nMoAU aocbevh aviLioTapiL—
vikfi §pdon kaL pdévo yLa To mpoLdv  Sa acfevhi avTiaAAepy Lkh
EVEPYELA.

-
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placed.on the quality and originality of the work. The
following quotation from the General Notes on the
Preparation of Scientific Papers (Cambridge Uni-
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important criterion for the acceptance of a paper and
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manuscripts: “Most journals prefer papers written
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should write, not for the half-dozen people in the
world specially interested in his line of work, but for
the hundred or so who may be interested in some
- aspect of his work if the paper is well written”.
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more precise values for measurements already
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second, for the protection of priority for the author.
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preliminary communications as soon as possible and
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publication is urgent. Although extensive references
to the earlier literature are not usually needed, the
most recent papers on the same subject should be
referred to, and sufficient experimental details
should be given so that those familiar with the
subject can immediately repeat the experiments. In

general, preliminary communications should be
more than an abstract or a summary. -
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“letter to editor” or “communication to editor”’, but
not fulfilling the criteria mentioned above for a
preliminary communication or a note, or dealing
with scientific criticism of pulished work in this (or
other) journals.

Reviews should be fully comprehensive on a

‘narrow field of specialized research, expected to be

interesting for a broad number of scientists; they are
invited papers, otherwise submitted after contacting
the editors.
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also to summaries, references and notes, legends to
figures etc.
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Page and attached to it on a separate sheet, the
Aknowledgments and notice of grant support (if
appropriate).
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research, the footnotes to the title and/or to an
author’s name (both made with asterisks), and the
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The purpose of this arrangement is to
facilitate the reviewing procedure, which is based on
a protective anonymity between reviewers and
authors, chosen in order to meet the requirements of
a highly objective selection of papers to be published
in this journal, and to increase the validity of
criticisms. Cover page and aknowledgements are not
sent to reviewers and accordingly, sentences in first
person accompanied by literature references to
earlier papers of the author(s) should be completely
avoided in the text. In spite, authors are encouraged
to suggest possible reviewers for their papers.

The next.pages of the manuscript should be
numbered-in one consecutive series by the following
sequence:

Page 1. — Title followed by a summary in
the language of the text. The title should consist of
carefully selected and properly presented key words
which clearly identify the subjects considered in the
paper. The summary should be as brief as possible
but intelligible in itself, without reference to the
paper, and containing sufficient information to serve
as an abstract.

Every summary should end with up to ten
key words, necessary to direct the attention of



. abstracting services and readers to subjects in the
article that are not referred to in the title.

Page 2. =~ Abbreviationsand Terminology,
ie. a list of all abbreviations and unusual terms used
in the paper; it may include the systematic name of
any compound, mentioned in the text by a shorter
“trivial” or ‘“‘common” name.

Page 3 and subsequent. — The text divided
into sections and, if necessary, subsections. The first
section of a normal-length paper is always an
Introduction. stating the reasons for performing the
work, with brief reference to previous work on the
subject; the back-ground discussion should be
restricted to pertinent material, avoiding an
extensive review of prior work; and documentation
of the literature should be selective rather than
exhaustive, particularly if reviews can be cited.

The arrangement of the text after the
introduction is left to the author(s). The order
Materials, Methods, Results and Discussion, with
headings, subheadings and sideheadings chosen by
the author(s), is usually the most satisfactory.
However, in lengthy papers (usually, of synthetic
work) the manuscript may be organized so that the
principal findings and conclusions are concisely
presented in an initial section (Theoretical Part),
with supporting data, experimental details, and
supplementary discussion in a separate section
(Experimental Part).

The pages of the text- should not contain
tables and figures as well as footnotes. The proper
positions of tables and figures should be indicated by
an arrow in the margin. The explanatory footnotes,
will appear together with the literature citations at
the end of the paper, in the section References and
Notes (see below). Therefore, they should be
numbered in one consecutive series by order of
mention in the text, using reference numbers in the
form of superscripts (not in parentheses), placed
after any mark of punctuation.

Subsequent Pages.— After the text pages
separate sheets should be used for the following: a)
english summary; b) greek summary; c) references
and notes; d) tables; and e) legends to figures
attached to the correspondlng flgures or illustra-
tions.

The english summary, headed by an english
translation of the title, is needed only when the text is
not written in english; it should be a translation of the
summary of page 1.

The greek summary, headed by a greek
translation of the title, is needed only in foreign
papers. In contrast to the rule, this summary should
be extensive and may refer to literature citations and
to tables or figures of the paper, in order to give a
brief but factual account of the contents and
conclusions of the paper, and of its relevance; for this
purpose, it may exceed half printed page. Inits place,
foreign authors may submit an extensive summary in
english, which will be gladly translated into greek by
care of the editors.
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should be brought together at the end of the paperin
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whether every reference in the text appears in the list
and vice versa. References to papers “in press”
imply that the paper has been accepted for
publication and, therefore, the name of the journal
should be given. References to a “personal
communication” (never “private”) will be accepted
only when the author submits written permission of
the worker concerned. References should be listed
according to the following style:
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City, Year of edition. .
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Tables should ‘be typed on separate sheets
numbered with Roman numerals, and provided with
a descriptive title, making clear the kind of results
presented in the  table and the experimental
technique(s) used. A legend describing the way the
particular experiment(s) was carried out, should be
given below the title. (It is usually preferable to give
such details here instead of in the text). The units in
which the results are expressed may be given either
in the legend, or in the columns’ headings. In
general, the title together with the legend and the
column headings should make a table intelligible
without reference to the text. Vetrical lines are not
used to separate columns. Lines or columns largely
empty should be avoided; details referring to one or
two isolated items (e.g. an abnormal feature of a
single experiments) should be given as footnotes to
the table, indicated by superscript lowercase letters
or asterisks. Considerable thought should be giver to
the layout of tables (and figures) so that the
significance of the results can be most readily and
quickly grasped by the reader. It is surprising
sometimes how much easier is to understand the
results presented in a table if it is turned through 90°.

Legends to figures should not be written on
the figures but should be typewritten, each on &
separate sheet attached to the corresponding fxgure
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Arabic numerals, and provided with a descriptive
title and experimental details, as for tables.

One set of figuresshould be in a form suitable
for reproduction, and about twice the size of final
reproduction. Whenever possible, a line drawing
rather than a photograph is preferred. Diagrams for
reproduction should be drawn on smooth tracing
paper in black water-proof ink, with lettering and
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reduction to print size. Photographs should be glossy
and as rich in contrast as possible. Coloured
illustrations are reproduced at the author’s expence.
The second and third copies of the typescript should
be supplied with photostatic copies of the original
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Manuscripts for short papers and preliminary
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principles. Besides some minor modifications in
their published form (see recent issue for style), they
differ from a normal-length paper in that the
headings and subheadings in the text, as'wel as the
summary preceeding the text are omimitted. In these
cases, the first paragraph of the text may serve the
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scope and the main findings and conclusions of the
investigation. However, for reasons already men-

tioned, the text is always followed by an english
summary (unheaded in english papers) and, in all

foreign papers, by a greek extensive summary.
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