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2. Department o f  Pharmacy, Arktotle University o f  Thesdonik i ,  540 061 
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SUMMARY 

The cyclisation of phenylalanine with formaldehyde gave 1,2,3,4-tetrahy- 
droisoquinol i ne-3-carboxyl ic acid. The reaction of the ethyl ester of this 
amino acid with isocyanates and isothiocyanates afforded a series of 1,3- 
-dioxo-5H-10,lOa-di hydroimidazo [ l  ,5-b] isoquinolines (isoquinoline hydantoins) 
and 1-oxo-3-thio-5H-10,1Oa-dihydroi midazo [1,5-b] isoquinolines (isoquinoline 
thiohydantoins). 

The reaction of the ethyl 2-ethoxycarbonyl-1,2,3,4-tetrahydroisoquinc+ 
line-3-carboxylate with propylam ine gave the expected N-propyl isoquinol ine 
hydantoin. 

A series of 1,2,3,4-tetrahydroisoquinoline-3-carboxamides was derived 
thfough the intermediacy of the N-carboxyanhydride, was reacted with chlo- 
roformates and the obtained 2-a!koxycarbonyl derivatives cyclised t o  give 
the desired isoquinol ine hydantoins. 

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

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

INTRODUCTION 

In an earlier paper' 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 i ts ethyl ester Ib with isocyanates 

affords the tr icyclic 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 o f  Ib 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 l imited 

by the commercial availability of the appropriate isocyanates and by the 

risk of toxicity associated with their preparation. 



la, R=H 

lb. R=Et 

6a, R=Alkyl or aryl, X=O 

6b, R=Alkyl or aryl, X=S 



TRICYCLIC HYDANTOINS 5 

Two alternative and potentially more versatile general routes for the 

preparation of the desired hydantoins 2 were therefore investigated, a) 

reaction of the ethyl 2-alkoxycarbonyl-l,2,3,4-tetrahydroisoquinoline-3-carbo- 

xylates 4a ,  4b with primary amines and b) cyclisation of the 2-alkoxycarbo- 

nyl-l,2,3,4-tetrahydroisoquinoline-3-carboxamides 5 under basic conditions. 

PESULTS AND DISCUSSION 

The Pictet-Spengler reaction of phenylalanine with formaldehyde provid- 

ed the cyclised amino acid l a  which was esterified to  give the ethyl 

1,2,3,4-tetrahydroisoquinoline-3-carboxylate l b .  This material was subse- 

quently converted t o  the desired isoquinoline hydantoins 2f-2k through the 

intermediacy of the hydantoates 6a on treatment with selected isocyanates. 

The hydantoins 2 showed the characteristic3' strong absorption bands 

at approximately 1760 and 171 0 cm-' supporting the cycl ised structure. 

The treatment of l b  with alkyl and aryl isothiocyanates under similar 

conditions gave the corresponding thiohydantoins 3 a 3 e ;  the intermediate 

thiohydantoates 6b could not be i so~a ted .~  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 t o  afford 3-substituted hydantoins. 6 

By analogy, treatment of ethyl 2-alkoxycarbonyl-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 t o  the desired hydantoins 2 .  The 

2-alkoxycarbonyl derivatives 4 a ,  4b were prepared by treating l b  with ethyl 

and benzyl chloroformates; subsequently the product 4a reacted at 200•‹C 

under pressure (25 kg/cm2) with propylamine to give the propyl isoquinoline 

hydantoin 2d but in low yield. Refluxing 4a or 4b with cyclohexylamine 

or propylamine farlled to  give the desired hydantoins 2. 

Another useful method of preparation of hydantoins is through cycli- 

sation of N-alkoxycarbonyl amides of a-amino  acid^.^' The f i rst  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 

z the method of De Feo and stricklerg was unsuccessful. The amides 7a-7k 

were prepared f rom the reaction of N-carboxyanhydride 8 with primary 

amines. N-Carboxyanhydrides of amino acids have been shown'' t o  provide 

'a convenient route t o  the corresponding secondary amides on treatment 



with primary amines. The N-carboxyanhydride 8 was prepared starting from 

the acid l a  which reacted with benzyl chloroforrnate to  give the 2-benzy- 

loxycarbonyl derivative 4c; the benzyloxycarbonyl group was found to  

induce" the formation of the N-carboxyanhydride. Subsequently treatment 

of 4c with phosphorous pentachloride gave the crude product 8 which exhibit; 
ed characteristic carbonyl bands at 1875, 1840 and 1780 cm-'. The amides 

7 reacted further with ethyl and benzyl chloroforrnates to  give the 2-alkoxy- 

carbonyl derivatives 5 which on treatment with ethanol ic potassium hydroxide 

cyclised to  the desired tricyclic isoquinoline hydantoins 2 in satisfactory 

yields. 

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

The C-l and C-3 protons (C-5 and C-lOa protons of the tr icyclic 

derivatives 2, 3 and 8 )  in the 'H NMR spectra of the compounds prepared 

from 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid la showed marked 

variation in chemical shift (Table I). 

* 
Table I: Aproximate chemical shift values (S) for the C-l 

* 
and C-3 protons in different derivatives of la. 

Compound C-1 (C-5) C-3 (C-lOa) 

2 4.20-5.20 ABq 4.00-4.20 dd 

3 4.45-5.75 ABq 3.85-4.40 dd 

* 
Equivalent to C-5 and C-lOa protons of the tricyclic 

derivatives 2, 3 and 8. 



TBI CYCLIC MMANTOINS 7 

In both the ethyl ester l b l  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-l 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 attr i -  

buted to  the deshielding by the N-alkoxycarbonyl group. in the tr icyclic 

derivatives 2 ,  3 and 8 the C-5 methylene protons appeared as an AB quartet 

(J=17 Hz); the conformational rigidity imposed by the tr icyclic ring system 

renders the two protons non-equivalent and therefore geminal coupling is 

observed. The C-lOa methine proton of these compounds appeared as a 

double of doublets (J=6 and 13 Hz) due t o  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-l methylene protons of the Balkoxycarbonyl 

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

the C-3 proton. 12 

EXPERIMENTAL 

Melting points were determined on a Kofler hot-stage apparatus and 

IR spectra were recorded on a Perkin-Elmer 197 instrument using KC1 pellets 

or neat films. 

The 'H NMR spectra were obtained with a Perkin-Elmer R32 (90 

MHz) spectrometer and chemical shifts (6) are given in ppm relative t o  

tetramethylsilane as internal standard. Mass spectra were run on an AEI 

MS 902 double focusing, high resolution spectrometer. 

Microanalyses were performed by the Microanalytical Laboratory, De- 

partment of  Pure and Applied Chemistry, University of  Strathclyde, Glas- 

ww. 

Genera2 Procedure for Preparation o f  Hydantains 2 from hocyanates. 

The cyclisation of phenylalanine* with formaldehyde and hydrochloric acid 

gave the 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid l a  which was con- 

verted t o  the ester l b  on treatment with a saturated ethanolic HCI 



solution. The ester Ib was dissolved in dry and cold (0•‹C) chloroform and 

treated with the appropriate isocyanate t o  give the intermediate hydantoate 

6a which was refluxed with hydrochloric acid and acetone1 t o  give the 

desired isoquinoline hydantoins 2 (Tables I1 and Ill). 

Preparation o f  Thiohydantoins 3. A solution of the appropriate isothio- 

cyanate in dry chloroform was added dropwise t o  an equimolar solution 

of the ester I b  in dry chloroform cooled to  O•‹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 t o  give a solid residue. Recrystallisation from a 

suitable solvent afforded the desired isoquinoline thiohydantoin (Tables II 

and Ill). 

Ethyl 2-ethoxycarbonyl-l,2y3y4-tetrahydroisoqrrinaZine-3-carboxylate 

4a. Ethyl cloroformate (1.62 g, 15 mmol) in chloroform (10 ml) was added 

slowly with constant stirring to  a mixture of lb (2!05 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 dried 

(Na2S04). Removal of the chloroform gave the product 4a (2.34 9, 84%) 

as a colourless oil which was used without further purification. vmax,(film) 

1740 (CO) and 1710 (CO) cm-'; 6 (CDC13) 1.00-1.50 (6H, two overlapping 

triplets, C02cH2@); 3.24 (2H, d, J=4.5 tiz, 4-H); 3.93-4.46 (4H, two over- 

lapping quarters, C02Ct-i2Me); 4.72 (2H, d, J=3 Hz, l-H); 4.83-5.33 (lH, 

m, 3-H); 7.22 (4H, S, Ar.). Rf (methanol) 0.53. 

Ethyl 2-benzyloxycarbonyl-1f2f3y4-tetrahydroisoq~aZine-3-~arbo~y1ate, 

4b. Benzyl chloroformate (1.87 g, 11 mmol) was added dropwise with con- 

stant stirring to  a suspension of lb (2.05 g, 10 mmol) in 2M aqueous sodium 

bicarbonate (20 ml). After,  l hour the precipitate which formed was collected 

by f i l tration and washed with water. Recrystallisation from aqueous ethanol 

gave the product 4b (2.05 g, 60.5%), m.p. 88-9OC (cor.) (Found: C, 70.8; 

H, 6.3; N, 3.8%. C20H21N04 requires C, 70.8; H, 6.3; N 4.1%); vmaxm 1740 

(CO) and 1690 (CO) cm-'; 6 (CDC13) 1.05 (3H, t, C02CH2&); 3.22 (24 

d, 4-H); 3.80-4.30 (2H, q, CO2CIi2Me); 4.75 (2H, d, J=3 Hz, l-H); 4.80-5.20 

(lH, m, 3-H); 5.27 (2H, S, CO2CIi2~h); 7.22 (4H, S, Ar.); 7.41 (5H, S, Ph). 

Rf (methanol-ethyl acetate-water, 4:l:l) 0.77. 



TRICYCLIC HYDANTOINS 

Table 11: Analytical data for the hydantoins 2f-2k and the thiohydantoins 

3a-3e. 

Compound Yield Found (%)/Required 

( Formula ) ( % )  solvent M.P. ("C) (M') C H N 

2 f 88.5 Aqueous EtOH 97* 244 68.6 6.65 11.7 

(C14H16N202 ) (68.8 6.6 11.5) 

2g** 69 Aqueous EtOH 67-69 244 68.8 6.7 11.6 

(C14H16N202 ) (68.8 6.6 11.5) 

2 h 75 Aqueous EtOH 63* 258 70.05 6.95 11.1 

(C15H18N202 ) (69.8 7.0 10.8) 

2i 14.5 Aqueous EtOH 104 242 69.2 5.85 11.7 

(C14H14N202) (69.4 5.8 11.6) 

2.j 69.5 E ~ O H  121* 284 71.9 7.1 10.3 

(C17H20N202 ) (71.8 7.0 9.91 

2 k 89 Chloroform-Ether 204-206 314 (37~1)65.5 4.0 8.8 

(Cl7Hl3C1N2o2) 312 (35~1)(65.3 4.2 9.0) 

3 a 79 Acetone 175-176* 232 61.9 5.1 11-9 

(C12H12N20S) (62.1 5.2 12.1) 

3 b 60 EtOH 125-126 246 63.0 5.8 11.4 

(C13H14N20S) (63.4 5.7 11.4) 

3 c 66.5 EtOH 86-87 258 65.3 5.6 11.1 

(C14H14N20S) (65.1 5.4 10.9) 

3d 40.5 EtOH-Acetone 175-176 300 68.2 6.8 9.3 

3 e 86.5 Acetone 214-215 294 69.2 4.8 9.5 

** 20   or., L-Propyl hydantoin 2g, [a] = -191.9' (C 1.0, EtOH 
D 

2-Propyl-lr3-dioxo-5 H - l  0,l Oa-dihydroimidazo l ,5-b isoqwhaline, 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 

placzd in the steel cylinder of a Roth autoclave and heated at  200•‹C (which 

gave a pressure of 25 kg/cm2) for 7 hours. The reaction was cooled and 

the solvent was removed under reduced pressure t o  give a dark brown residue 



Table 111: Chemical shift values ( 6 )  of hydantoins 2f-2k and 

thiohydantoins 3a-3e. 

Compound 
b Substituent (R) C-5a C-lOa C-10' A r  Other Protons 

2 f 4.25-5.22 3.80-4.32 2.83-3.23 7.29 S 1.46 (d, NCHMe2); the 

pri signal for NCgMe2 is 

obscurred by 10a-H). 

2g 4.28-5.24 3.86-4.25 2.80-3.24 7.27 S 0.92 (t, NCH2CH2E); 
Pr 3.58 (t, NCI12Et); 1.4- 

1.9 (m, NCH2Cg2Me). 

2 h 4.25-5.21 3.96-4.23 2.80-3.20 7.25 s 0.96 (t, NCH2CH2CH2E); 

Bu 3.59 (t, NCH2CH2CH2Me); 

1.15-1.80 (m, NCH2CE12- 

Cg2Me ) . 
2 i 4.00-6. Ood 2.60-3.60 7.28 S 

Allyl 

2 j 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 protoll 

is obscurred bt 10a-H. 

3b 4.43-5.68 3.80-4.44 2.30-3.27 7.29 S 1.29 (t, NCH2E); the 

Et signal for NCf12Me is 

obscurred by 10a-H. 

3 c 4.09-5. 66d 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, c.yclohe- 

Cyclohexyl xyl methylene protons); 

the signal for the cy; 

clohexyl methine proton 

is obscurred by 10a-H. 

C 

3 e 4.54-5.80 4.20-4.50 2.90-3.40 7.33 S 7.50 (S, Ar.). 

a~~ quartet (>=l7 Hz) , bdouble of doublets, Cdouble of quartets, 

dcomplex multiplet for 5-H, 10a-H and allylic protons. 
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which dissolved in chloroform (100 ml), washed with dilute hydrochloric 

acid and dried (Na2S04). Removal of the chloroform and recrystallisation 

from aqueous ethanol gave the product 2d (0.08 g, 2.5%), m.p. l lZ • ‹C  (lit., 
1 

113-1 14•‹C). 

2-Benzyloxycarbonyl-1,29394-tetrahydr~isoq~&e-3-~arbo~ylic acid, 4c. 

Benzyl chloroformate (5.61 g, 33 mmol) was added portionwise and under 

stirring to  a suspension of the acid l a  (5.31 g, 30 mmol) in 2M aqueous 

sodium bicarbonate (60 rnl). After 2 hours the solution was extracted once 

with ether (50 ml), the aqueous layer was neutralised (Pli%6) with 5M hydro- 

chloric acid, extracted with chloroform (3x25 ml) and the chloroformic 

extracts dried (Na2S04). Removal of the solvent gave the product 4c (6.2 

g, 66.5%) as a viscous oil which was used without further purification. 

v max. (film), 1740 (CO) and 1710 (CO) cm-'; 6 (CDCI3) 3.17 (2H, d, J=4.5 

Hz, 4-H); 4.65 (2H, d, J=3 Hz, l-H); 5.10 (lH, m, 3-H); 5.18 (2H, S, 

CO2CIi2Ph); 7.12 (4H, S, Ar.); 7.33 (5H, S, Ph); 11.96 (1H, S, exchanged 

with D20, CO2!). 

193- Dioxo-5 H-1 0,l Oa-dihydro-oxazdo [3,4-blisoquinohke, 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 f i l tration and the f i l t rate 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; H, 4.4; N, 6.9%. Cl ,HgN03 requires C, 64.6; H, 4.4; N, 6.6%); 

v max. 1875 and 1840 (CO), 1780 (CO) cm": 6 (CDCI3) 3.19 (2H, m, 10-H); 

4.34 (lH, dd, 10a-H); 4.34-5.16 (2H, AB quartet, J=17 Hz, 5-H); 7.30 (4H, 

S, Ar.). 

General Procedure for the  Preparation o f  1,2,3,4-Tetrahydroisoqrrinoli- 

neL3-carboxa mides, 7. The appropriate 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 moisture 

with a drying tube (CaCI2). Evaporation of the cloroform gave a residue 

which was treated with ethereal HCI t o  give the corresponding amide 7 

as the hydrochloride salt (Tables IV and V). 

Preparation o f  N-Cydohexyl-2-ethoxycarbonyl-1,2s3,4-te~ahydroisoquin~ 

line-3-carboxamide, 5b. A solution of ethyl chloroformate (0.54 g, 5 mmol) 



in chloroform was added dropwise and with constant stirring to  a cooled 

(0•‹C) mixture of the amide 7 j  (1.03 g, 4 mmol), chloroform (30 ml) and 

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 (Na2S04). Evaporation of the chloroform gave an oil which 

was triturated with petroleum ether (b.p. 40-60•‹C) to  give the product 

5h (0.79 g, 60•‹h), m.p. 148OC (cor.) (Found: C, 68.5; H, 7.8; N, 8.4%. 

C19H26N203 requires C, 69.1; H, 7.9; N, 8.5%); vmax, 3260 (NH), 1690 

(CO), 1650 (CO) and 1550 (NH) cm-'; 6 (CDCI3) 1.29 (3H, t, C02CH2&); 

0.60-1.90 (lOH, m, cyclohexyl methylene protons); 3.20 (2H, t, 4-H); 3.37-3.80 

(lH, m, cyclohexyl methine proton); 4.07-4.42 (2H, q, C02Cli2Me); 4.62-4.90 

(3H, S, l -H  and m, 3-H); 5.40-5.87 (lH, br S, exchanged with D20, NH); 

7.27 (4H, S, Ar.). 

N - h o p r o p y l - 2 - e t h o x y c a r b o n y l - 1 , 2 , 3 , 4 - t e l  

de, 5a. BY the same procedure treatment of 7 e  (2 g, 9 mmol) with ethyl 

chloroformate (1.2 g, 11 mmol) gave the product 5a (1.77 g, 66%), m.p. 

110-1 1 1•‹C (cor., from ethyl acetate-petroleum ether b.p. 40-60•‹C), vmax. 

3330 (NH), 1690 (CO), 1650 (CO) and 1540 (NH) cm-'; 6 (CDC13) 0.76-1.19 

(6H, d, NHCHE,); 1.29 (3H, t, C02CH2E);  3.22 (2H, t, 4-H); 3.70-4.10 

(tH, m, NHCHMe2); 4.10-4.46 (2H, q, CO2CIi2Me); 4.56-4.90 (3H, m, 3-H 

and S, l-H); 5.50-5.90 ( l  H, br S, NH); 7.26 (4H, S, Ar.). 

N-sButyl-2-benzy~oxycarbonyl-l,2,3,4-tetrahydroisoq~aline-3-carboxa mi- 

de, 5e. To a mixture of 7h (2.09 g, 9 mmol) in chloroform (50 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) and dried (Na2S04). Evaporation to  dryness gave a yellow 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. 40-60•‹C) 

(Found: C, 72.7; H, 7.1; N, 7.3%. C22H26N203 requires C, 72.1; 1-1, 7.1; 

N, 7.65%); vrnaxm 3300 (NH), 1700 (CO), 1640 (CO) and 1540 (NH) cm-'; 

6 (CDCI~ )  0.20-1.35 (8H, m, NHCH(*)CH2Nle); 3.05-3.30 (2H, t, 4-H); 

3.50-3.90 (lH, m, NHCl-i(Me)CH2Me); 4.65 (2H, S, 1-H); 4.70-4.97 (lH, m, 

3-H); 5.25 (2H, S, C02CH2Ph); 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 ( % l  Solvent M.P. ( - C )  C H N 

7a 58.5 Aqueous EtOH- 268* 56.3 6.2 13.4 

(ClOHl3C1N20) Etther-Acetone (56.5 6.1 13.2) 

7 b 35.5 Aqueous EtOH- 263-265 58.4 6.7 12.3 

(Cl1Hl5ClN20) Ether (58.3 6.6 12.4) 

N-l;sobutyl-2-benzyloxycarbonyl-1,2,3,4-tetrahy&oisoq~oline-3-carboxa mi- 

de, 5d. By the same procedure treatment of 7g (1.2 gr 5 rnmol) wi th benzyl 

chloroformate (0.97 g, 5.5 mmol) gave the product 5d (0.72 g, 38%), m.p. 

118-1 lg•‹C (cor., from aqueous ethanol) (Found: C, 72.3; H, 7.2; N, 7.7%. 

C22H26i\1203 requires C, 72.1; H, 7.1; N, 7.65%. vmax. 3330 (NHIr 1690 

(CO), 1640 (CO) and 1530 (NH) cm-'; 6 (CDCIJ 0.62 (6H, d, NHCH~CHM&; 



Table V: Chemical shift values ( 6 )  of 1,2,3,4-tetrahydroisoquinoline-3- 

carboxamides 7. 

Compound 

Subst. (R) Solv. C-l C-3 C-4 Ar Other Protons 

7 b C D C ~ ~  4.04 s 3.46-3.72dd 3.00-3.17m 7.20 s 2.83 (d,J=5 Hz, the 

Me signal collapsed on 

a singlet on addition 

of D20, NHE) . 
7~ ~~0~ 4.54 S 4.20-4.40 dd 3.10-3.50 1n 7.42 S 1.17 (t, NHCH2E) ; 

Et 3.1-3.5 (m, NHCg2Me). 

(m, NHCg2CH2Me) . 

(m, NHCgMe2). 

7f CDC13 4.02 s 2.71-3.70~ 2. 7oc 7.19 s 0.92 [t, NH(CH2)3&); 

BU 1.10-1.65 (m,NHCH2- 

Cg2CH2Me) ; 2.71-3.70 

(m, NHCE2Pr). 

79. CDC13 4.03 s 3.46-3.75dd 3.00-3.30m 7.19 s 0.91 (d,NHcH2CHMe2); 

BU' 1.2-1.6 (m, NHCH2CH- 

Me2) ; 2.00 (br S, NB), 

3.08 (m, NHCB~P~'). 

(br s , NE). 

7 i 4.55 s 4.30-4.47 dd 3.24-3.42 m 7.44 s 1.40 (S, NCPle3). 

B U ~  

Cyclohexyl hexylmethylene 

protons); 1.9 (br S, 

NE); 3.6-3.9 (m, 

cyclohexyl methine 

proton) . 
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' spectra o f  t he  hydrochloride s a l t s ,  bthe signal i s  obscurred by D20, 
'broad mul t ip l e t .  

1.20-1.80 (lH, m, NHCH2CtjMe2); 2.85-3.32 (4H, m, 4-H and NHCH2CHMe2); 

4.66 (2H, S, l-H); 4.75-5.00 (IH, m, 3-H); 5.26 (2H, S, CO2CE2Ph); 7.25 

(4H, S, Ar.); 7.42 (5H, S, Ph). 

N-M e t h y l - 2 - b e n z y l o x y c a r b ~ n ~ l - 1 , 2 , 3 , 4 - t e t  mi- 

de, 5c. Phosphorous pentachloride (2.5 g, 12 mmol) was added under constant 

stirring t o  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 f i l t rat ion and t o  the filtrate a 33% 

ethanolic solution of methylamine (3.35 ml, 36 mmol) was added. The 

methylamine hydrochloride which formed was separated by f i l tration and 

the ethereal f i l t ra te  washed with dilute hydrochloric acid (3x10 ml). Evapo- 

ration t o  dryness gave a yellow oil which on tr i turation with anhydrous 

ether gave the product 5c (0.55 g, 14%), m.p. 127OC (cor.); vmax. 3400 

(NH), 1700 (CO), 1660 (CO) and 1570 (NH) cm-', 6 (CDCI3) 2.60 (3H, d, 

J=5 Hz, the signal collapsed t o  a singlet on addition of D20, NHE) ;  3.20 

(2H, t, 4-H); 4.64 (2H, S, I-H); 4.57-4.95 (lH, m, 3-H); 5.23 (2H, S, 

C02CH2Ph); 5.78-6.28 (1H, br S, exchanged with D20, NHMe); 7.22 (4H, 

S, Ar.); 7.39 (5H, S, Ph). 

Preparation of  2-Cydohexyl i3oquinaZine Hydantoin, 2j. The amide 

5b (0.66 g, 2 mmol) was heated with 4% ethanolic potassium hydroxide 

(15 ml) t o  give a clear solution which was le f t  at  room temperature for 

12 hours. Acidification with ethanolic HCI, removal of potassium chloride 

which formed by f i l t rat ion and evaporation t o  dryness gave the product 

2 j  (0.22 g, 39%), m.p. 120•‹C (cor., from aqueous ethanol) (Tables II and 

ill). 

Preparation of 2-Methyl Boquinoline Hydantoin, 2b. Treatment of 5c 

(0.4 g, 1.2 mmol) with 4% ethanolic potassium hydroxide (10 ml) by the 

same procedure gave the product 2b (0.09 g, 34%), m.p. 128•‹C (cor., from 

EtOH) (lit.,' 128-1 29•‹C). 
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G .  FYTAS, G. B .  FOSCOLOS, A. VYZAS et S. GAROUFALIAS 

l-abor-atolr-e de Pharmacre Ch~msque 
Unr ver si t e  d '  Athenes, lV4 rue Solonas, IO6 80 Athenes, GRECE 

Nous decrivons la synthese des y-benzyl-a-(dimethylamlno- 
methy1)-a-lactones blcycllqcies 2 et de leurs analogues tetra- 
hydrofurannlques 3 . La synthese des aminolactones 2 comprend 
la benzylation des cycloalcanones sous forme d'enamine, la 
reaction de Reformatskll, lactonisation, carboxylation et 
enfin la rgaction de Mannich. La transformation des amino- 
lactones 2 en derives tetrahydrofurannlques 3 est realisee 
avec ouverture reductive du cycle et recycllsation. 

Key-words : Bicycllc aminolactones and tetrahydrofurans - 
Synthesis and stereochemistry. 

INTRODUCTION 

I l  est connu que les dialkylamino-3, propylethers des 

benzyl-1, cycloalcanols i presentent une activite antiparkin- 
sonlenne, ariticonvuls~vante et vasodlIatatrice.*-4 

Dans le present memoire on decrit la synthese des derives 

amines blcycllques des formules generales 2 et 3 sui presen- 

tent une analogle structurale avec les produits . En effet 

dans la molecule des derlves 2 et 3 est contenu le squelette 

des composes a la difference que la partle dlalkylaminoproL 

poxy presente une rlglditk stereochimique. 



La voie de synthese des derives 2 et 3 est donnee dans le 
Schema . Ainsi, comme matieres premieres nous avons utilise 
les cycloalcanones 4 qui, sous forme.d'enamines avec .la pyr- 

rolldineS. sont transformees aux benzyl-2, cycloalcanones 

correspondantes 5 . Les cetones 5 reagissent a leur tour se- 

l on Ref ormatski i6-= et fournissent les hydroxyesters 6 . La 

saponification de ces derniers conduit aux hydroxyacides cor- 

respondants Z . Par action de l'acide sulfurique concentre 

les hydroxyacides Z subissent une transposition intramolecu- 

lalree-Io en y-lactones bicycliques 8 . 
Les y-lactones 8 et par consequent les derives 2 et 3 

doivent posseder une cis-configuration de leurs deux noyaux 

(Schema 2 ) .  Ce point de vue est base a une plus grande. sta- 

bilite thermodynamique des cis-lactones bicycliques par rap- 

port aux trans-lactones correspondantes. 

Ainsi les cis-lactones se forment de preference durant la 



formation du noyau y-lactonique en milieu acide par l'inter- 

mediaire d'un ion de .carboniun. Par ailleurs, les trans- 

lactones bicycllques, qui se preparent d'habitude par action 

de diethyl malonate sode sur les epoxydes des cycloalkenes, 

se transforment en leurs isomeres cis. particulierement par 

action des acldes forts ou par chauffage.lX-l3 

Plus speclalement, dans le cas de x-lactones 8 la struc- 

ture trans presuppose une trans-configuration diaxiale du 

groupement benzyle par rapport au 3a-H, c.a.d. une disposi- 

tion axiale du groupement benzyle et par rapport aux deux no- 

yaux, ce qui parait improbable a cause de son volume. 

La carboxylatlon des lactones 9 avec le carbonate de mg- 

thyle et de magnesium (MMC)14-l7 conduit aux acides-lacto- 

nes 9 . La transformation des acides 9 aux aminolactones cor- 
respondantes 2 est realisee avec la reactlon de Mannich. 

Toutes les bases de Mannlch sont obtenues avec des rende- 

ments satisfaisants sauf la base avec la piperldine 11 qul 

est obtenue avec un falble rendement a cause de sa transfor- 

mation partieile en derlve methylenique (Schema 3 ) .  

, La reduction des bases de Mannich avec le LiAlH4 fournit 

les aminodiols 10 avec des rendements quantitatifs. Les ami- 
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nodlols sont transformes aux derives amlnes oxabicycliques 

correspondants 3 par chauffage dans le benzene en presence 

d'acide p - t o l u e n e s ~ l f o n i q u e ~ ~ - ~ ~ .  

Dans les molecules des aminolactones 2 , i l  est plus pro- 

bable que le groupement dimethylaminomethyle volumineux aura 

la configuratlon pseudoequatoriale par rapport au noyau la- 

ctonique (Schema 2 ) .  Par ailleurs, comme il resulte par les 

modeles Dreldlngs la configuratlon pseudoaxlale du groupement 

dimethylaminomethyle provoque un empechement sterlque consi- 

derable par la presence du groupement benzyle.De plus l'etude 

des spectres RMN des aminolactones 2 ,. mals aussl des amino- 

diols et des arninotetrahydrofurannes 3 n'a pas decele un 

melangle de dlastereoisomeres (simple absorption pour la fon- 

ction (C&)zN), tandis que la chromatographie sur couche min- 

ce des aminotetrahydrofurannes 3 revele un seul produit (la 

chromatographie sur couche mince des amlnolactones 2 conduit 
a une decom~ositlon progressive aux a-methylenelactones cor- 

respondantes). Cependant la stereochimie du G aux produits 2 
et 3 n'a pas ete elucide d'avantage. 

Les points de fusion des produits prepares ont ete deter- 

mines dans les tubes capillaires de l'appareil de Buchi et 

ils ne sont.pas corriges. Les analyses elementaires ont ete 

realisees par le Centre de Microanalyse du C.N.R.S. (France) . 
Les spectres IR ont ete obtenus avec le spectrophotometre 

Perkin-Elmer 177 et les spectres RPlIN avec le spectrophoto- 

metre Varian FT-80A dans CDCL en utilisant le TMS comme re- 

ference interne. 

(Renzyl-2, hydroxy-1, cyc1ohexan)acetate d'ethyle b (n=2) 
On couvre 10.5 g (0.16 gratom) de poudre de zinc activee 

avec une petite quantite d'un melange de 29 g (0.154 mole) de 

benzyl-2, cyclohexanone 5 (n=2), de 26 g (0.154 mole) de bro- 
macetate d'ethyle et de 120 ml de benzene anhydre. Le melange 

est chauffe pour demarrer la reaction, puis on ajoute le 

reste au goutte a goutte et sous agitation de facon a mainte- 



. nir une vive ebullition. Apres addition, on chauffe le melan- 

ge pendant 2hrs, puis hydrolyse sous refroidissement avec 

ILS04 a 10% . On separe la couche benzenique et extrait 

l'aqueuse au benzene. On lave les couches benzeniques unles a 
l'eau, au Naze03 a 596, de nouveau a l'eau et seche m r  hra2S04 

Apres avolr Qvapore le s~lvant. ur? dlstll!~' le resldu 

sous pression redul~e. Ras : 3ti g ( 7 2 % )  . Eb: 150-152•‹C/0.03 mm 
IR (film) , v(OH) 3500  cm- a , v(C=O) 1720 cm-*. 

Analyse (Ci7H2403) :%Calc. C:73.88,H:8.75. %Tr. C:73.60,H:8.84 

En uti lisant la meme methode nous avons prepare les 

hydroxyesters suivants : 

(Benzyl-2, hydroxy-1, cyc1opentan)acetate d'ethyle b (n-1) 
Rdt: 56%. Eb: 120•‹C/0.01 mm. IR ( f  ilm)v(OH) 3500 cm-*, v(C=O) 

1720 cm-%. Analyse (ClbH220=): %Calc. C:73.25, H:8.45. %Tr. 

C:73.40,H:8.39. 

(Rennyl-2, hydro::y-1, cycloheptan)acetate d'ethyle b, (17-3) 
Rdt: 50%. Eb: 164-166OC/O. 05 mm. IR (f 1 lm) v(OH) 3500 cm-+ , 

v(C-O) 1720 cm-l. Analyse (Cx~H2603): %Calc. C:74.45, H:9.03 

%Tr. C:74.26,H:9.08. 

Acide (benzyl-2, hydroxy-l, cyclohexanf acetique 7 (n=2) 
On saponifie 30 g (0.109 mole) d'hydroxyester 6 (n=2) 

avec 400 ml d'une solutlon hydroalcoolisue de NaOH a 20% pen- 
dant 5hrs a reflux. On evapore l'ethanol et dilue le reste 

avec de l'eau. On extralt a l'ether, separe la couche aqueuse 

et l'acidifie sous refroidissement avec HC1 a 18%. On extrait 

le produit huileux qui se forme a l'ether, lave les couches 

etherees unles a 1 ' eau, les seche sur N ~ ~ S O ~  et evapore le 

solvant. Le residu est recristallise dans un melange ether-n- 

pentane. Rdt: 24s (88%). F: 90-92OC. IR (Nujol)v(OH) 3535, 

3515 cm-*. v(C=O) 1695 cm-* . RMN (CDCls) 6 (ppm) : 0.98-2.10 (m, 

9H, H-cyclohexaniques), 2.21-3.25 (m, 4H, CI-&COzH, C&X&S), 

6.88-7.25( S. 5H, Ca+), 7.45(s large, 2H, OH , C02H). 

Analyse (ClsHa~Ocr):%Calc. C:72.55,H:8.12, %Tr. C:72.32,H:8.17 
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De la meme facon nous avons obtenu les hydroxyacides sui- 

vants 

Acide ibenzyl-2, hydroxy-1, cyclopentan)ac&ique 7_ ( n = l )  

Rdt : 75%. F: 103-105•‹C (Et20-n-pentane) . IR (Nuj al) v(OH) 

3540 cm-' , v(C=O) 1699 cm-l . RMN (CDCL) 6 (PP~) : 1.38-2.18 (m, 

7H, H-cyclopentaniques), 2.25-3.05(m, 4H. C&CO=H, C&CaHa), 

7.00(s large, 2H, Og . COzE), 7.19( s, 5H, C 6 g ) .  Analyse 

(C14H1803): %Cale. C:71.77,H:7.74. %Sr. C:71.58,H:7.70. 

Acrde (benzyl-2, hydroxy-1, cyc1oheptan)acetique 7_ (n=3) 

Rdt : 85%. F: 94-96OC (Et,O-n-pentane) . IR (Nujol)v(OH) 

3520 cm-', v(C=O) 1690 cm-l . RMN (CDC13) 6 (ppm) : 1.02-2.15 (m. 

11H, H-cycloheptaniques) , 2.20-3.10 (m. 4H, C&COzH, C~&C~HS) , 

6.73-7.39(m. 7H, CA+, OB ,CO=EJ. Analyse (Cx6H2203) : %Calc. 

cis-3a,7a, Renzyl-7a, hei:ahydrobenzof~irannone-2(3H) 8 tn=2) 

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

petites quantites, agitation et refroidissement dans 120 ml 

d'acide sulfurique concentre. Apres dissolution complGte, 

on agite le melange reactionnel pendant 30 min a O•‹C, puis 

hydrolyse sous refroidissement et au goutte a goutte avec 200 

ml d'eau. On extrait le produit qui se forme a l'ether, lave 

les couches etherees unies a l'eau, au Na2CO3 a 5% et de nou- 

veau a l'eau, les seche sur NazS04 et les evapore. 

On distille le residu huileux. Rdt: 12.5g(80%). Eb:150-152OC/ 

0.01 mm. IR (f ilm)v(C=O) 1772 cm-'. RMN (CDC~X) 6(ppm) : 1.05- 

2.00(m, 8H, H-4,5,6,7), 2.34(s, 3H, H-3, 3a), 2.97(s, 2H,  

Cf&&&) ,7.20(s, 5H, Ca&). Analyse (ClsHzeOz) :%Calc. C:78 .23 ,  

H:7.88, %Tr. C:78.34,H:7.79. 

En utilisant la meme methode nous avons prepare les- 

y-lactones suivantes : 

cjs;-,3a,bei, E~?nzyl-ba, he:<ahyrli-u-ZH-rryc1npenta[:b3fcri-annn-Z Q ( n = l )  

Rdt: 81%. Eb: 136-138•‹C/0.1 mm. IR (film)v(C=O) 1770 cm-'. 

RMN (CDCL) 6 (ppm) : 1.40-2.20 (m. 6H, H-4,5,6) , 2.26-2.80 (m, 

3H, H-3, 3a), 3.00(q, 2H, AB, Jne=13Hz, C&X~Hs).7.25 ( S .  5H, 



C6gs). Analyse (Cl4Hl6O2):%Ca1c. C:77.75,H:7.46. %Tr. C:77.70, 

H:7.49. 

c is- 3a, Ba, Benzyl--BA, act ahydru--2H-cyclopentaI: bJf ~irannone-2 B (n=5) 

Rdt: 74%. Eb: 160-162OC/O. 01 mm. IR (fi lm)v(C=O) 1775 cm-% . 
RMN (CDCl=)F(ppm): 1.00-2.60(m cornplex, 13H. H-3, 3a,4,5,6,7. 

Acide r i s -  k, 7.3, berizyl-7a, axw-2, octehydrobenrof urannecarbo- 
xyliq~ie-3 5 (n=2) . 

On chauffe a reflux et sous barbotement de C G  pendant 

8hrs un melange de 10 g (0.0454 mole) de y-lactone 8 (n=2) et 
de 120 ml-d'une solution de carbonate de methyle et de magne- 

sium dans le DMF'. Apres refroidissement on verse ..ce melange 

dans un grand volume d'eau et de glace et acidifie sous re- 

froidissement, agitation et au goutte a goutte avec HC1 a 10% 

jussu'a pH nettement acide. 

On filtre le produit solide qui se forme, le lave a l'eau et 

le seche. Rdt: 129 (presque quantitatif). F: 159-161•‹C (dec) 

v(C=O) 1717 cm-l (carboxyle) . RMN (CDCL) F (ppm) : 1.10-2.0Z(m, 

8H, H-4,5,6,7], 2.60-2.81(m, lH, H-3a). 3.08(~, ZH, C&CaHa), 

3.63(d, lH, J=12Hz, H-3), 7.25(s, 5H, C6&), 9.73 ( S  large, 

lH, COzH). Analyse (C+6Hxe04): %Calc. C:70.05, H:6.61, %Tr.  

En utilisant la meme methode nous avons prepare les aci- 

des suivants : 

k i d e  cil;-.Ta, ha, benzyl -ha, 0x0-2, hexahydro-2H-cyclopenta~blfu- 
rannecarboi:yli-qiie-3 2 in=i)  

Produit visqueux. Rdt : 84%. IR (CHCl=) v(C=O) 1770 cm-l (%-lac- 

tone) v(C=O) 1725 cm-% (carboxyle) , RMN (CDC~ZS) F (ppm) : 1.35- 
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Acide cis-3a,8a, benzyl-8a, 0x0-2. octahydra-LH-cycloheptaCblf~u-anne- 
carboxylique-3 9 (n=J) 

Rdt : 58%. F: 105-108•‹C (EtzO-n-pentane) . IR (CHCL) v(C=O) 

1772 cm-' (1-lactone) . v(C=O) 1725 cm-' (carboxyle) . RMN 

(CDCl=) F (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. Cl&C6Hs),3.65(2, lH, J=12Hz, H-31, 7.30 

( S. 5H, Ca&), 9.81(s, lH, CQzH). Analyse (C~7H2004): %Calc 

C:70.81,H:6.99, %Sr. C:71.02,H:6.91. 

cis-3a,7a, Benzyl-7a, (dimethy1aminomethyl)-Z, he::ahydrobenzo+uran- 
none-:(TH) 2 (n=2) 

On tralte 5 g (0.0182 mole) d'aclde 9 (n=2) avec 30 ml 

d'ethanol et 15 ml d'une solutlon aqueuse de dlmethylamine a 

40%. Dans la solutlon obtenue on aJoute au goutte a goutte, 

sous agltatlon et refroldlssement, 5 ml d'une solution satu- 

ree de formol.0n aglte pendant lhr a O•‹C puis 24hrs a la tem- 

perature ambiante. On verse ensulte le melange react'lonnel 

dans une grande quantlte d'eau et extralt a l'ether. On lave 

les couches etherees unles a l'eau, les seche sur Na2S04 et 

les evapore. 

On obtient 49 d'un produit huileux. Rdt: 77%. IR (film)v(C=O) 

1765 cm-=. RMN (CDC13) F (ppm) : 1.25-2.92 (mm, 12H. C k N ,  H-3, 

3a:4,5,6,7) , 2.18(s, 6H, (CH3I2N) . 3.10(s, ZH, C_HC6&), 7.35 

(&S. 5H, CA&) . Chlorhydrate . F: 209-211•‹C (EtOH-ELO) . 
Analyse (CzeHzz~ClNOz): %Calc. C:66.75, H:8.09 N:4.34. %Tr. 

C:66.98,H:8.3OPN:4.21. 

En utilisant la meme methode nous avons prepare les amino- 

lactones suivantes : 

ris-3a, ba, Benzyl-ba, i d i m e t h y l a m ~ n o m ~ t h y l )  -3, hexahydra-2H-cyclo- 
pentacb l f  ur-annone-2. 2 (n=l) 
Prodult hulleux. Rdt: 81%. IR (fllm)v(C=O) 1762 cn-'. RMN 

(CDCla) & (pprn)  : 1.40 3.08 1rnn-1, lUH, C&N,  H-3, 3a,4,5,6) , 2.10 

( 5 .  6H, ( C + ) Z N ) ,  3 . 2 2 , ~ ~ ~  .::,. , 6. J A B = ~ ~ H z ,  C&!C&&), 7.38(m, 

5H. C6&) . Chlorhydrate .F: 211-213eC (dec) (EtOH-Et201 . 
Analyse (C17&4ClN&): %Calc. C:65.90, H:7.81, N:4.52, %Tr. 

C:66.01,H:7.92,N:4.39. 



Prodult hulleux. Rdt: 74%. IR (fllm)v(C=O) 1765 cm-'. RMN 

(CDCl=)F(ppm) : 1.20-2.62(mm, 14H. C&N, H-3. 3a,4,5.6,7.8). 

2.09(~, 6H. (CZx)=N), 2.94( 9,  2H. AB, Jne=13H~, C&CsHs), 

7.26 (m, 5H, C a s )  . Chlorhydrate .F: 189-191•‹C (EtOH-Et201 . 

Analyse (C19&8ClN+): %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, (piperidinemethyl ) - y ,  hei:ahydroben~oFcirannone-2(3H). 

En falsant reaglr une solutlon de 2.47 g (0.029 mole) de 

piperldlne dans 30 ml d'ethanol et 5 ml d'une solutlon aqueu- 

se de formol a 40% avec 5 g (0.018 mole) d'aclde 9 ( n = 2 ) ,  

comme i l  est decrlt pour l'amlnolactone 2 (n=2), on obtient 

un prodult hulleux IR (film)v(C=O) 1767,1755 cm-', v(C=C) 

1660 cm-'. On dlssout ce prodult dans l'ether et extralt la 

solution etheree obtenue au HC1 a 5%. On alcalinise les cou- 

ches aqueuses unles avec NaHCa et extralt a l'ether. On lave 

a l'eau les couches etherees, les seche sur Nad304 et les 

evapore. On obtlent 1 g (Rdt: 178) de produit hulleux. IR 
(fllm)v(C=O) 1767 cm-*. Oxalate . F: 145-147•‹C (EtOH). Ana- 

lyse (Cz3G~NC)6):%Calc. C:66.17,H:7.48.N:3.36. %Tr. C:66.31, 

H:7.50,N:3.21. 

cis-?a,  7a, Lienzyl-7a, m&hylene--3, he::ahydrobenzof i iran~ione-YSH). l.2 
Apres avoir lave la couche etheree a l'aclde chlorhydrl- 

que a 5% pour ellmlner l'arnlnolactone 11 , on lave cette cou- 

che organique a l'eau, la seche, et l'evapore. On recrlstal- 

llse le residu dans un melange ether-n-pentane. F: 89-91•‹C. 

Rdt: 3 g (68%) . I R  (Nujol)v(C=Ol 1755 cm-', v(C=CI 1660 cm-' . 

RMN (CDC13)6(ppm): 1.20-2,00(dm, 8H. H-4.5,6,7), 2.70(m,lH, 

region X, AMX, H-3a). 3.00(s, IH, CHzCaHs), - 5.33(d, lH, regi- 

on AM, AMX, Jnx=Jnx=4-5Hz, Jan=OHz,=C&aHn), 6.10(d, lH, regi- 
on AM, AMX, Jax=Jnx=4-5Hz, Jan=OHz,=CHa&), 7.20(~, 5H, CA&) 

Analyse (C+aHleOz):%Calc. C:79.31,H:7.49, %Sr. C:79.39,H:7.51 

On ajoute au goutte a goutte et sous agltatlon 'une solu- 
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tlon de 2.9 g (0.01 mole) de l'aminolactone 2 (n=2) dans 60ml 
de THF anhydre dans une suspension de 1.5 g (0.04 mole) de 

LIAI% dans 80 ml de THF. On chauffe a reflux doux pendant 

4hrs puis hydrolyse, sous refroidissement, avec de l'eau et 

de NaOH a 20%. On filtre les mineraux, les lave au THF et 

seche la solutlon organique sur NazS04. Apres evaporation on 

obtlent 2.7 g d'un produit visqueux. Rdt:\93%. IR (fllm)v(~~) 

3450-3100 cm-=. F 3 N  (CDClx)o(ppm): 1.10-1.76(m, 9H, H-cyclo- 

hexanlques) ,1.95-2.50 (m, 3H, - C g  C+N) , 2.26 (S. 6H, (CF&)=N) . 
2.77(•÷, 2H, AB, Jne=13Hz, CHzzCaHs), 3.25-3.65(m. 2H, C&OH), 

4.00-5.05(s large, 2H, 2x05, 7.22(s, 5H, C&&S). 

En utilisant la meme methode on obtient les aminalcools 

suivants : 

Renzyi-1, C(dim&thylaminomethyl)-1, hydroxy-2, e thy l l -Z l  cyclopenta-  
no% Q (n= l )  

Produit visqueux. Rdt : 95%. IR (fi lm)v(OH) 3440-3160 cm-= . 
F@lN (CDClx)6(ppm): 1.45-2.60 (m. 10H, H-cyclopentaniques, 

Cg CHzN). 2.23(~, 6H. (C&)zzN), 2.80(qr 2H, AB, Jae=13Hz. 

C&C6Hs), 3.20-3.62(m, 2H, ChOH), 4.10-5.15(s large, 2H, 

2xOE). 7.30(s. 5H, Ca-) . 

Renzyl- l ,  c (d im&hy laminom~thy~ )-1, hydroxy-2, e thy l l - 2 ,  cyclohepta-  
nol In=:) 

Produit visqueux. Rdt: 98%. IR (fi lm)v(OH) 3440-3160 cm-l . 
RMN (CDClx)o(ppm): 1.15-2.50(m, 14H. H-c~cloheptaniques, 

CfJ C-N) , 2.22 (S. 6H, (C&s)=N) , 2.82 (CI. 2H. AB. Ja==13Hz. 

C&C6Hs), 3.18-3.60 (m, SH, CgOH), 4.08-5.16(s large, 2H, 

2x05). 7.24(s, 5H, Ca&). 

cis--3a,7a, Renzyl-7a, (dimethylani~nomGthyl)-3, octahydrobenzofuran- 
ne. 2 (n=2) 

On chauffe -pendant 5hrs avec elimination azeotropique de 

l'eau 2 g (0.007 mole) d'amlnodiol 10 (n=2) et 3.94 g (0.021 

mole) de monohydrate de l'acide p-toluenesulfonique dans 

100 ml de benzene anhydre. On verse le melange reactionnel 

dans 200 ml de NaOH a 20%. sepaw la couche benzenique et 

extralt 1 ' aqueuse a i 'ether. On lave les couches organiques 



unies a l'eau, les seche sur Na~S04 et les evapore. On chroma- 

tographle le residu huileux sur colonne d'alumine neutre en 

utilisant un melange ether-hexane 1:3 comme solvant d'elutl-' 

on. Apres evaporation des solvants on obtient 1.55 g de pro- 

duit huileux. Rdt: 82%. RMN (CDC13)F(ppm) : 1.10-1.75(m. 8H. 

H-4,5,6,7), 2.10-3.05(m, 6H, C&N, C&~CAHS, H-3, 3a), 2 . 2 2 ( s ,  

6H, (C&)2N), 3.28-4.24(dm, 2H, H-21, 7.13-7.20(m, 5H, C A & ) .  

Chlorhydrate F: 187-18g•‹C (EtOH-EtzO) . Analyse (C+e&BClNO): 

%Calc. C:69.77,H:9.11,N:4.52, %Tr. C:69.97,H:9.25,N:4.42. 

En utilisant la meme methode nous avont synthetise les 

derives 3 suivants: 

cis-3a,ba, Eenzyl-ha, (dim6thylaminornethyl) -3, hexahydra-34-cycl o- 
pentarblf uranne. 2 (ml) 
Produit huileux. Rdt: 60%. RMN (CDC13)F(ppm) : 1.45-2.50trnm. 

10H. C+N, H-3,3a,4,5,6,), 2.17(s, 6H, (CF&)=N), 2.85(q, 2H. 

AB, Jaa=13H~. CeCaHs) , 3.20-4.00 (dm, 2H, 'H-2) , 7.23(~, 5H, 

C&S) . Chlorhydrate F: 168-170•‹C (EtOH-Et201 . Analyse 

(C17HzaClNO): %Cale. C:69.01, H:8.86, N:4.73. %Tr. C:69.19, 

H:8.91,N:4.52. 

cis-3a,8a, Benzyl-Ba, (dimethylaminomethy1)-3, actahydra-2H-cycla-- 
heptalblfuranne. 3 (n=Z)  

Produit huileux. Rdt: 67%. RMN (CDCL)G(ppm): 1.10-2.45(mrn, 

14H. CH2N, H-3, 3a,4,5,6,7.8), 2.18(s. 6H, (C+)=N), 2:80(q, 

2H. AB, Jn~~13Hz. CF&CaHs), 3.20-4.19 (dm, 2H, H-2) , 7.22(~, 

5H. Ca&). Chlorhydrate . F: 223-225OC (E~OH-E~ZO). Analyse 

(C19H30C1NO): %Calc. C:70.45, H:9.34, N:4.32, %Tr. C:70.35; 

H:9.36,N:4.12. 

SUMMA. 

Oxabicyclic aminoderivatives 

The bicyclic x-benzyl-a-(dimethylaminomethy1)-x-lactones 
2 and their tetrahydrofuran analogues 3 were prepared. The - 
synthesis of the aminolactones 2 includes benzylation 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 wlth LiAlI-ls, 
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and cyclisation of the intermediate aminodiols 

REP I AHYH 

TT~p~gpatpe-ca~. I-I ouv9~0n TWV 6 LK U K A L K L ~ V  ~-B~vTuAo-a-(8 L ~ E -  
8u Aap ~ v o p ~ 8 u  ho -X- Aa~~ovLjv 2 KaL twv a v ~  io-co LXWV ~E-cpaGFpo- 
tpoupav~~dv avaAoxwv tous 3 . H oCw9eon twv ap~voAa~-covLjv 2 
nep~AapBave~ BevTuAiwon TWV K W K A O ~ A K ~ V O V ~ V  ~ E O W  tWV Evap~vLjv 
TOW, avTi6paon Reformatskli, Aa~~ovonoinon, KapBoEuAiw~Tl KaL 
~tpappogfi ~ n q  avt~6paoewq Mannich. H petoxponfi TWV apLvoAa~~o- 
w6v 2 npoq ~ c r  a p ~ v o T € - c p a ~ 6 p o t p o u p a v ~ ~ &  napaxwxa 3 npaxpaT;onoL- 
E L T ~ L  PE avaxwx L K ~  6 ~ a v o   LE^ KaL ~ r r a v a ~ 6 ~  Awan. 
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SHORT PAPER 

N E W  COMPLEXES OF COBALT(I1) WITH RING SUBSTITUTED B E N Z O Y L H Y -  

DRAZIMES A N D  THEIR 8EHAVIOR IN N O N  AQUEOUS SOLVENTS 

C. YOURI-TSOCHATZI A N D  G.E.  MANOUSSAKIS 

Faculty of Chemistry, Universi ty of ThassaZon&ki, T7zessaZoniki 54006, 
P.O.B. 135, GREECE 

(Received December 4 ,  1987) 

A s e r i e s  of seventeen new complexes of c o b a l t ( I 1 )  with o-, m - ,  and p- 
r ing  subs t i tu t ed  benzoylhydrazines have been prepared and s tudied.  The 
general type of the studied complexes a r e  I (COL ) I X (where L=o-, m-, p- 
r ing  subs t i tu t ed  benzoylhydrazines and ~ = h a l o g e $ ,  'doj, $SOP;). Also in 
some cases benzoylhydrazines a r e  abbreviated a s  B h ) .  

The cha rac te r i za t ion  of the  s o l i d  compounds was ca r r i ed  out  by s t o i -  
chiometry, conduct iv i ty ,  magnetic s u s c e p t i b i l i t y ,  inf rared and e l ec t ron ic  
spect ra .  The behavior of the  soluble  complexes in non aqueous solventswe- 
r e  stud.ied by spectrophotometry. T h e ~ e f f e c t  of the  solvents  was found t o  
depend on the  "acceptor number" (AM) of the  solvents.  

Key words. Subst i tu ted  benzoyl hydrazine cobal t ( I 1 )  complexes, "acceptor 
number", Equil ibrium te t r ahedra l  -octahedral s t ruc tu re .  

INTRODUCTION 

Benzoylhydrazines have been known t o  form complexes t h a t  exh ib i t  the-  
2 rapeut ic  ac t ion '  a s  well a s  proper t ies  useful in ana ly t i ca l  a p p l i c a t i o n s .  

The knowledge of the  mode of coordination of these  l igands i s  very useful 
3 t o  understand t h e i r  proper t ies  . 

Benzoylhydrazines under our experimental condi t ions  a c t  a s  h identa te  

l igands with coordination s i t e s  the  carbonyl oxygen and the  terminal n i -  

trogen atom with r e s u l t  the  formation of a f i v e  membered che la t e  ring4-'. 

In the  present study seventeen new complexes of c o b a l t ( I 1 )  with r ing  

subs t i tu t ed  benzoylhydrazines were prepared and s tudied.  The general f o r -  

mula of these  complexes in the  s o l i d  s t a t e  i s  : 
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2- where Y=halogen, -0CH3, - N O 2  and X=halogen, NO;, $SO4 . 
Also these  complexes a r e  s tudied in some non aqueous media, with the  

aim of inves t iga t ing  the  e f f e c t  of solvent  proper t ies  on t h e  formation 

equil ibrium of the  complexes. The solvents  considered a r e  e thanol ,  ace- 

t o n i t r i l e ,  dimethylsulfoxide,  d i ~ x a n ,  tetrahydrofuran which posses d i f -  
10 f e r e n t  "acceptor number" (AN) . 

EXPERIMENTAL 

Halogen benzoylhydrazines were prepared a s  described in  our previous 
1 1  work . 
The c o b a l t ( I 1 )  complexes of r ing  subs t i tu t ed  benzoylhydrazines were 

prepared using a method already reported8. The prepared complexes a r e  

l i s t e d  in TABLE 1 .  

The solvents  were pur i f i ed  p r i o r  t o  t h e i r  use properly.  All o the r  

chemical s were ana ly t i ca l  pure. 

The infrared absorption spect ra  (4000-200 cm-') were measured on a 

Perkin-Elmer model 1430 recording spectrophotometer in  K B r  d isks .  

Elect ronic  absorption spect ra  in the  region 200-800 nm were recorded 

a t  ca. 2 5 ' ~  using a Perkin-Elmer model 200 spectrophotometer. The spec t ra  

in  s o l i d  s t a t e  were obtained using a Varian 634 d i f fuse  ref lec tance  spe- 

ctrophotometer with MgO as  reference.  

Flagnetic s u s c e p t i b i l i t y  measurements were performed a t -ambient  tem- 

pera ture  on an ALPHA SCIENTIFIC INC system employing the  Faraday method 

with Hg 1 CO(SCN)~ 1 a s  cal i b ran t .  

Molar conductivity were measured using a WTW conductivity bridge.  

RESULTS A N D  DISCUSSION 

CompZexes i n  zhe soZ.id s ta te  

The react ion of the  studied r ing subs t i tu t ed  benzoylhydrazines with 
9 c o b a l t ( I 1 )  s a l t s ,  Cox2, in e thanol ic  solut ion afforded pink s o l i d s  . A- 

nalyses of the s o l i d s  (TABLE I )  indicated t h a t  the  stoichiometry of the  

new complexes corresponded invar iably  t o  the  general formula 1 CoL3 1 X 2  in-  



T A B L E I. l l e l t l n g  p o l n t ,  s o l l d  s t a t e  m a g n e t l c  moment a n d  analytical d a t a  o t  o - ,  m-, p - r l n g  

s p b s t l t u t e d  b e n z o y l h y d r a z l n e s  c o b a l t ( I 1 )  c o m p l e x e s .  
-- 

C o m p o u n d  
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dependent of the ligand-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.cm2-m01 -l ) 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 m ~ .  These values and 

the pink colour of the solid complexes indicate that the arrangement of 

the ligand is octahedral and that the resulting field is weak. 

The infrared spectra measured in the sol id state showed distinct fea- 

tures of coordination of the ligands. The presence of strong absorption 

bands at about 1660 cm-' and the absence of bands associated with the e- 

nolic form lZ 9 l 3  at wavenumbers higher than 3500 cm-' are strong evidence 
that the ligands exist in the keto form1'. The pattern of the ir spectra 

of the free ligands is rather repeated in the spectra of the complexes 

with small changes. Thus, the bands in the region 3400-3250 cm-', exhibit 

a bathochromic shift and became broader. In the region 1865-1625 cm-' the 

"amide I" band is shifted by 25-40 cm-' to lower frequencies. The "amide 

11" band (-1500 cm-') showed a minor shift while the "amide 111" band at 

about 1250 cm-' arising mainly from N-H in-plane deformation, is shifted 
by more than 60 cm-' to lower frequencies and is accompanied by split- 

6 ting . 
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 thesub- 
stituted benzoylhydrazines coordinate through the carbonyl oxygen and the 

4-9 terminal nitrogen atom . 
The diffuse reflectance electronic specta (Fig.l), of the solid com- 

plexes showed the "red" spectrum, characterized by a broad band with ma- 
4 ximum at -530 nm attributed to the A (F) + 4~ (F) transition. Another 

2 9 lg 
characteristic band appears at about 1170 nm and using notation appropri- 

4 ate to octahedral symmetry should be assigned to the T (F) -+ 4~ (F) 
29 1 g 

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 we1 l as to the result of Jahn Teller's effect. 
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FIG. 1 . EZectronic absorp-cCorl spectra o f  I CO (0-CZBh) I X  3 2 
( l a )  I Co(o-CZBh) I C l 2  i n  the  s o l i d  s t a t e  (-1 and i n  e thanol ie  3 
soZutions 

( 1 )  5.00 mM I c o ( o - c z B ~ ) ~ ~  (2, ( 2 )  2.50 mM I ~ o ( o - ~ l ~ h ) ~  l ~r~ 

(---), (3) 1.80 mM I C O ( O - ~ Z B ~ )  I I f.. .). 
3 2 

CompZexes i n  solut ion 

Spectral changes were appeared in solution when a series of solvents 

of varying dielectric corstant, &/cO and "acceptor number" (AN) were em- 

l oyed. 

The "red" electronic absorption spectra persist as well as in etha- 

no1 ic solution, (AN=37.9.) (Fig. l ), water (AN=54.8) or chloroforrnic 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) 

solutionslO, 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 1CoL31 X 2  (where X in only halo- 
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FIG. 2. EZectronic absorp t ion  spec t ra  o f  l CO ( O - C Z B ~ ) ~  l X 2  i n  a c e t o n i t r i z e  

s o t u t i o n s .  

(11  2.50 mM I CO ( O - C Z B ~ ) ~  l (_j, i l a )  1.25 m~ I CO ( o - c z B ~ ) ~  1 C Z ~  

I-), ( 1b )  1.25 mM I Co(o-CZBh13 / + 0.33 mM LiCz 1-1, f l c )  

1.25 mM I CO (o-CzBhl3 l Cl2 + 1.00 mJ! LiCz C-), ( 2 )  2.50 mJ4 

1 CO (0-CZBhl l By2 (---l, ( 3 )  1.80 mM I CO ( o - c Z B ~ ) ~  l (. . .l. 
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gen) were dissolved in solvents  of "acceptor number" (AN) l e s s  than 20 

( b e t t e r  n* acceptors) .  This suggests t h a t  the  r a t h e r  weak metal - l  igand 

bonds a r e  ruptured by a s h i f t  of charge densi ty  due t o  l igand-solvent in  

t e r a c t i o n s .  However, extens ive  charge r e d i s t r i b u t i o n ,  which i S' envisaged 

t o  occur in solvents  with "acceptor number" (AN) g rea te r  than 20 would 

impart negative charge on the  l igand a t  t he  coordination s i t e s  which has 

a s  r e s u l t  the  strenghten of the  metal-ligand bonds in the  r e s u l t i n g  oc- 

tahedral  s t r u c t u r e .  

Complexes with anions o the r  than ha1 ides e.g. /C0(o-ClBh)~1 (M03)2 o r  

c o ( ~ - C l B h ) ~  SO4 give only the  "red1' spectrum. The anions NO; and 50:- 

do not favor  the  t e t r ahedra l  s t r u c t u r e  poss ib le  of t h e i r  g rea te r  s i ze .  

Addition, however, of halogen anions in these solut ions  e f fec ted  the ap- 

pearance of the  "blue" spectrum. 

The pos i t ion ,  shape and i n t e n s i t y  of the  "blue" spectrum bands, de- 

pends on the  nature  of the  halogen anions of the  complexes. The in t ens i -  

t y  and the  posi t ion  (bathochromic s h i f t s )  (Fig.2) a r e  increasing accord- - - 
ing t o  the  sequence I - > B ~  >C1 . This i s  in agreement with previous ob- 

servat ions  14-17 

In our case the  dependence of the  i n t e n s i t y  of the  bands on both the  

solvents  and the  nature of halogens i s  a s t rong evidence t h a t  halogen a- 

nions a r e  coordinated t o  c o b a l t ( I 1 ) .  The shape, pos i t ion  and i n t e n s i t y  of 

the  "blue" spectrum of the  s tudied complexes suggested t h a t  in solut ion 

the  species  COX:- i s  predominated I5-l8 and poss ib le  an equil ibrium per- 

t a i n s  between the  t e t r ahedra l  and the  octahedral s t ruc tu res .  This e q u i l i  

brium may be described by the  r eve r s ib le  react ion : 

COX:- + 3~ e COL:+ + 3~ 

where X=halogen. 

The equil ibrium constants K of t h i s  r eve r s ib le  equation were de te r -  

mined spectrophotometrically a t  2 5 ' ~  and ionic  s t rength  ~ = 0  by a l t e r i n g  

concentrations of complexes, halogen, l igand and solvent.  The concentra- 

t i on  of the  dissolved complex COL:' in d i f f e r e n t  solvents  i s  known about 

1.0-5.0 mM as  well a s  the  concentrations of halogen X(LiC1, KBr, K I )  and 

l igands a r e  0.1-1.0 mM each one. Absorbance measurements a t  Amax about 

690 nm enabled the  determination of the  concentrations of the  species  
2- COX;- which was val id .  The values of ex t inc t ion   coefficient,^, of Cox4 

were determined from a solut ion of Cox2 sa tura ted  with halogen in the  

corresponding solvent.  In a c e t o n i t r i l e  solut ions  the  r e su l t ed  values o f &  



are for COC~$- and  COB^^- 614 and 683 mol-l .dm3*cm-l respective1 ly. 
The K value of complex ICo(o-C1Bh)/C12 is 1.37~10-~$.05 in acetoni- 

trile solution under our experimental conditions. Changing the anion to 

Br-, the equil i brium constant K is a1 tered and becomes 1.41x10-~+0.05 in 
the same solvent. Similar measurements involving the complex 

/C0(o-C1Bh)~1 I2 indicated 'that the stability of this compound in aceto- 
nitrile was much less than that of the other complexes. 

The lower 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 (0-ClBh) more dif- 

ficult in the coordination sphere of the rather "hard" metal Co(I1). 
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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 B-blocking activity. 

Key words: estratriene, 8-adrenoreceptor blocking 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 pectorls etc. It has also been 

reportedx.2,3 that steroid derivatives bearlng an aminalcohol 

system (11,111) 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, 5a and 

5b , FIG. 1) which have a bulkier and more extended system in 
the place of the napthalene group of propranolol. We also 

modified the 17 ketone group of estrone to 178 alcohol and 17 

oxime in order to examine if these modifications influence 



their biological activity. 

The pathways followed for the synthesis of the target 

compounds are depicted in FIG. 1. Estrone ( 1 ) was condensed 

with epichlorhydrine3 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 NaBH4 in methanol gave the alcohols 4a and 4b .The 

oximes were obtained by reaction of 3a and 3h with 

NHsOH.HC1 in the presence of CHaCOONa. 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 360A spectrometer in CDC13 

containing TMS as internal standard. Elemental analyses were 

performed in the microanalytical laboratories of Centre 

National de la Recherche Scientifique (France) and of the 

Nuclear Research Centre "Demokritos" (Greece). The analytical 

results obtained were within k0.4% of the theoretical values. 

Hydrochloric salts were prepared with addition of ethereal 

solution of HC1 in solutions of the bases in absolute ethanol 



NOH 

FIG. 1 

and were recrystallized from absolute ethanol-anhydrous 
ether. 

3-(3-tert-Butylamino-2-hydroxypropoxy)-estra-l, 3,5(101-trien- 
-1 7-one , 3b . 

1.65 gr (5 mmol) 3-epoxypropoxy-estra-1,3.5(10)-trien- 

-17-one3 was dissolved in 50 m1 methanol and 3.6 gr (50 

mm011 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.y. 

125-30 "C was recrystallized twice from methanol-water and 

once from ethyl ether-methanol to reach a melting point of 

152-53 'C. HC1 salt: M.p.  211-13 "C (dec.1. Elemental 

analysis: C2sH3eC1N03: 436 (C,H.N). 



3- (3-Isopropyl amino-2-hydroxypropoxy) -estra-l ,3.5 (1 0) -trien- 
-17-one3, 3a . 

Its preparation was similar to the above. HC1 salt: M.p. 

318-21 "C (-300 "C3). Elemental analysis: C Z ~ H ~ ~ C ~ N O ~ :  

422.(C,H,N). 

In a solution of 0.96 gr (2.5 mmol) 3a in 50 m1 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 CHC13, the 

chloroform layer was dried over anhydrous MgS04 and the 

solvent was evaporated under reduced pressure to give 0.77 gr 

(80%) of the crude base. HC1 salt: M.p. 326-27 "C. Elemental 

analysis: C24H38ClN03: 424 (C,H,N). 

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. HC1 salt: 

M.p. 254-56 "C (dec). Elemental analysis: CzsH4~C1N203: 

438 (C,H,N). 

3-(3-isopropylamino-2-hydroxypropoxy)-estra-1,3,5~1O~-trien- 
-1 7-oxime , 5a . 

In 20 m1 ethanol were dissolved 1.93 gr (5 mmol) 3a and a 

solution of 1.4 gr (20 mmol) NH20H.HCl and 3.3 gr (40 mmol) 

sodium acetate in 20 m1 ethanol was added. The mixture was 

refluxed for 2h, cooled, diluted with water and extracted 

twice with CHC13. The chloroform layer was dried over 

anhydrous Na2S04 and the solid residue (1.6 gr,80%),m.p. 

147-50 "C was recrystallized from MeOH/n-CsHl2 to reach a 

melting point of 166-68 "C. HCI salt: M.p. 272-73 "C (dec.). 

Elemental analysis: C2sH~7C1N203:437 (C,H,N). 

3- (3-tert -Butylamino-2-hydroxypr~po~xy) -estra-2,3,5 (1 0) -trien- 
-1 7-oxime ,5b . 

It was prepared employing the same method. 1,5 gr (3,75 

mm01 3b gave 1.25 gr (80%) 5b , m.p. 188-90 "C. HC1 salt: 

M.p. 254-56 "C (dec.). Elemental analysis: C2sH3~C1N2O3: 

451 (C,H,N) . 



SPECTRA 

3.0 (d,2H,CH2NH), 4.0 (d,2H.CHz0), 4.5 (m,lH,CHOH), 6.6-7.2 

(m,3H, aromatic). 

4a : 0.85 (s.3H.18-CH3), 1.15 (d,6H.CH3,i-Pr),l.6 (m,2H, 

16-CH2), 2.8-3..3 (m,3H,CH2NCH), 3.8 (t,lH,17-CH), 4.15 

(d,2H,0CHz), 4.6 (m,lH,CHOH), 6.6-7.2 (m,3H,aromatic). 

4b : 0.9 (ss3H,18--CH3), 1.45 (s.9H.t-Bu), 1.6 (m.2H.16-CHz), 

3.1 (d,2H,CHaNH), 3.8 (t,lH,17-CH), 4.0 (d,2H,OCHz), 4.5 

(m,lH, CHOH), 6,6-7.2 (m,3H,aromatic). 

5a : 0.9 (s,3H,18-CH3),1.05 (d,6H,CHa,i-Pr), 2.0 (t.2H, 

16-CHz), 2.85-3.3 (m,3H,CHzNCH), 3.95 (m,2H,0CHz), 4.6 

PHARMACOLOGY 

Bz-Blocking activity was determined on isolated right 

and left atria of male guinea pig (-500 gr) using isoprena- 

line hydrochloride as agonist4s5. f?z-blocking activity 

was determined on isolated trachea strip of male guinea pig 

(400-600 gr), using methacholine chloride as spasmogen and 

salbutamol as agoni~t~-~. None of the tested compounds 

3a,3b,4a,4b,5a and 5b showed significant B-blocking activity. 
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AMINOETHERS DE QUELQUES ARYLADAMANTANOLS 

Laboratoire de Pharmacie Chimique 
Un ive rc i te  d'Athenes, 104, rue Solonos, 10680, Athen'es, Grece 

La synthese de derives 5 a ete effectuee suivant le sche- 
ma 1. Comme matiere premiere nous avons utilise l'adamanta- 

none-2 1 qui par, action de bromures d'aryls et de magnesium 

fournit les aryls-2 adamantanols-2 2 . La transformation des 

alcools 2 en aminoethers 4 est realisee suivant deux methodes 
differentes. Selon la premiere les alcools 2 reagissent avec 

l'hydrure de sodium pour donner les alcoxydes correspondants; 

ces derniers reagissent avec les chlorures des dialkylami- 

noalkyles suivant un mecanisme SN= pour donner les aminoet- 

hers 4 . 

Key words : 2-(Dialk~laminoalkox~)-2-aryladamantanes, cleava- 
se,in acidic media, antimicrobial testing of. 

INTRODUCTION 

I l  est prouve que l'introduction du noyau adamantanique 

dans certaines molecules est souvent interessante au point de 

vue pharmacologique. Ainsi nous observons frequemment l'ap- 

parition d'une activite antivirale et anticancereuse le5 et 

plus rarement d'une activite antimicrobienne 6-9- Dans le 

cadre de nos recherches sur la synthese de derives adamanta- 

niques pourvus de proprietes pharmacologiques, nous avons 

synthetise quelques sels iodomethyliques d' aminoethers deri- 

ves de l'adamantane de formule generale 5 afin d'etudier leur 
activite antimicrobienne eventuelle. 



Selon la deuxieme methode les alcools 2 sont transformes 

en chlorures 3 avec une solution ethanollque saturee d'acide 
chlorhydrique gaseux. Ces chlorures 3 reagissent avec un ex- 
ces d'un dlalkylaminoalkanol et fournissent suivant un meca- 

nisme SN1 les aminoethers 4 . Enfin les aminoethers 4 sont 
transformes en sels iodomethyllques 5 selon les methodes cou- 
rantes. 

Des efforts pour la preparation des chlorhydrates des ba- 

ses 4 h l'aide d'une solution ethanolique ou SthGree d' aci- 
de chlorhydrique gaseux ont conduit a une decomposition des 

aminoethers et formation des chlorures 3 . Par ailleurs, un 

traitement des aminoethers 4 avec une solution aqueuse diluee' 
d'acide chlorhydrique fournit les alcools 2 . I l  paraTt donc 

que les aminoethers 4 presentent une instabilite en milieu 

acide qui est due a leur decomposition facile selon un meca- 

nisme SN1 (schema 2). Cette decomposition facile pourralt se 

mettre en relatlon avec l'empechement sterique qul est obser- 

ve entre les groupements aryle et dialkylaminoalcoxy. Ce 

point de vue est renforce par le deplacement chimlque du 

groupement CH30 au spectre RMN ( 8 :  2.93-2.97 ppm). I l  parait 

donc sue l'impossibilite de rotation du noyau benzenique est 



a l'origine de l'influence des protons C h 0  par sa zone de 

protection dlamagnetique. 

L'etude de l'activite antlmicrobienne a ete realisee Io 

sur les iodomethylates 5 en evaluant la concentration minimum 
inhibitrice (C.M.1.) selon la technique des dilutions en mili- 

eu gelose l*.  Les especes bacteriennes utilisees sont : Pseu- 

domqnas aeruginosa, Proteus mirabilis, Staphylococcus aureus, 

Streptococcus faecalis et Escherichia coli. Aucun de produits 

testes n'a revele une C.M.I. < lmg/ml tandis que la plus 

forte activite a ete presentee par le derive vis a vis de 

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

Les points de fusion ont ete pris a l'appareil de Buchi 

et ne sont pas corriges. Les spectres 1 . R .  ont ete enregis- 

tres sur un appareil Perkin-Elmer 177. Les spectres RMN ont 

ete realises sur un appareil Varian FT-80A en utilisant le 

TMS comme reference interne. Les microanalyses ont ete reali- 

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

Phenyl-2 adamantanol-2 2 (X-H) 

Dans une solution agitee de bromure de phenyl et de mag- 
* 

nesium prepare a partir de 1.58 g (0.066 gratom) de tournures 

de magnesium et de 10.36 g (0.066 Mole) de bromobenzene dans 

120 ml d'ether anhydre, on ajoute au goutte a goutte et sous 



atmosphere d'azote une solution de 5 g d'adamantanone-2 

(0.0033 Mole) dans 60 ml d'ether anhydre. Le melange reac- 

tionnel est agite pendant 24 h et par la suite hydrolyse avec 

une solution saturee de chlorure d' ammonium. La couche 

etheree est separee.lavee a l'eau, au NaOH a 10 % et de nou- 

veau a l'eau, sechee sur Na2S04 et evaporee. Le residu cris- 

tallise dans un melange ether-n-pentane. 

F: 80-81•‹ C, Rdt: 6.25 g (82 % ) ,  I.R. (Nujol) : v(OH) 3420 et 
3300 cm-', RMN-+H (CDCl=) F ppm: 1.48-1.92 (m. 11H, H-ada- 

mantaniques, OB) 2.32 (s,lH, H-adamantaniques) 2.5(s.large, 

3H, H-adamantaniques) 7.15-7.65 (m, 5H, Ca&).  

En utilisant la meme methode nous avons prepare les alco- 

ols suivants: 

(p-Fluarophhyl  f -2 adamantanol-2 2 
F: 83O C (n-pentane), Rdt: 

et 3430 cm-l . RMN-+H (CDC13) 6 

mantaniques, OH) 2.20-2.57 (m, 

iX=F) 

90 %, I.R. (Nujol) : v(0H) 3589 
ppm: 1.45-1.95 (m. 11H. H-ada- 

4H. H-adamantaniques) 6.80- 

7.57 (dm, 4H, Ca&) . Analyse (C16HloFO): % Calc .C:78.01, H:7'.78, 

F:7.71. % Tr.C:77.89, H:7.75, Fi7.90. 

' (p-Methylphenyl ) -2 adamantanol-2 2 ( X = C H x )  

F: 72- C (n-pentane), Rdt:86 %, I.R. (Nujol): v(OH) 3470, 
3300 cm-*, RMN-+H (CDCls) 6 ppm : 1.40-1.90 (m. 11H. H-ada- 

mantaniques, 08) 2.30 (s, 3H, Ci&) 2.12-2.55 (m, 4H. H-ada- 

mantaniques) 6.92-7.42 (q, 4H. AA'BB', Jnn--Je~-=oHz, Jna= 

=Jn-8-=8HzP Ch&) , Analyse (C+THZZO): % Calc. C:84.25 , H:9.15 
% Tr. C:84.05.H:9.17. 

Chloro-2 phenyl-2 adamantane 2 iX=H)  

2 g (0.0088 Mole) de phenyl-2 adamantanol-2 (X=H) sont 

traites avec 40 ml d'une solution ethanolique saturee d'acide 

chlorhydrique gaseux. Le melange reactionnel est agite pen- 

dant 24 h a la temperature ambiante, l'ethanol est chasse 

sous vide et dans le residu on ajoute de* l'eau. On extrait 3 

l'ether, lave les couches ether6es unies a l'eau, seche sur 

Na2S04 et evapore le solvant. Le derive chlore cristallise 



dans le n-pentane. 

F :  69O C, Rdt:1.95 s (90 % ) ,  RMN-IH (CDC13) 6 ppm : 1.50-2.00 

(m. 10H, H-adamantaniques) 2.40-2.95 (m, 4H. H-adamantani- 

ques) 7.00-7.56 (m, 5H. Cb-51, Analyse (CIAHZ-Cl): % Calc. 

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

Chlara-2 tp-f 1 ~~oropheny l l -2  adamantane 3, (X=F) 

I l  est prepare comme le derive precedent. 

F :  62O C (n-pentane). Rdt: 92 %, RMN-lH (CDCL) 6 ppm : 1.52- 

2 . 0 1  (m. iOH, H-adamantaniques) 2.41-2.96 (m. 4H, H-adamanta- 

nlques) 6.85-7.58 (dm, 4H, CA+) . Analyse (CxaHzeClF): % Calc. 

C:72.58,H:6.85, % Sr. C:72.50,H:6.90. 

Chlara-2 (p-methylphenyli-2 adamantane 3 (X=CH3) 

2 g (0.0083 Mole) de (P-methylpheny1)-2 adamantanol-2 2 
(X=C&) et 60 ml d'une solution ethanolique saturee d'acide 

chlorhydrique gaseux sont chauffes a l'ebullition jusqu'a 

dissolution du produit. Le melange reactionnel est par la 

suite evapore jusqu'a la moitie de son volume. Le derive 

chlore qui precipite en refroidissant est filtre et recris- 

tallise dans le n-pentane. 

F:  100•‹ C, Rdt: 1.85 g (86 % ) .  RMN-'H (CDC13) 6 ppm : 1.35- 

2.10 (m, 10H, H-adamantaniques) 2.28 (S. 3H. CH=) 2.30-3.00 

(dm. 4H. H adamantanlques) 6.84-7.40 i q ,  4H, AA'BB', Jen-= 

=Jee- -0Hz. Jne=Ja* a- =8Hz, C&+) , Analyse (CZ~HZIC~): % Calc. 

C:78.29,H:8.12, % Tr. C:78.39,H:8.09. 

Iadomdthylates des idialkylaminoa1koxy)-2 ary l -2  adamantanes 5 
Methode A : Dans une solution agitee de 0.017 Mole 

d'aryl-2 adamantanol-2 2 dans 60 ml de DMF anhydre et sous 

atmosphere d'azote on ajoute en petites quantites 1.68 g 

(0.035 Mole) d'hydrure de sodium a 55 % dans l'huile minerale 

et prealablement lave a l'hexane. Le melange est agite vers 

50•‹ C pendant 1 h et par la suite on ajoute 0.017 Mole de 

chlorhydrate de chlorure de dialkylaminoalkyle correspondant. 

L'agitation est poursuivie pendant 10 h vers 70-80•‹C, puis 

le melange reactionnel est verse dans un exces d'eau-glace. 

On extrait a l'ether et les couches etherees unies sont la- 



vees a l'eau et sechees sur NazSOe. Apres evaporation du sol- 
vant on obtient un residu huileux qui est transforme en iodo- 

methylate par dissolution dans l'acetone, addition d'un exces 

d'iodure de methyle et repos pendant 24 h. Apres addition de 

l'ether, l'iodomethylate qui se forme est filtre et lave a 

1 ' ether. 

Methode B : On chauffe un melange de 0.008 Mole d'aryl-2 

chloro-2 adamantane 3 et de 25ml de dialkylaminoalkanol cor- 

respondant vers 130•‹ C pendant 8 h, puis on verse le melange 

dans un exces d'eau-glace. On extrait a l'ether et les cou- 

ches etherees unies sont lavees a l'eau, sechees sur Na,SO, 

et evaporees. Le residu huileux est transforme en iodomethy- 

late suivant la methode utilisee precedemment. 

Les parametres des spectres RMN pour les bases 4 sont pre- 
sentes dans le tableau 1. Les constantes physiques et les a- 

nalyses sont cites respectivement dans les tableaux II et III 

TABLEAU 1 : Constantes spectroscopiques RMN-'H des (dialkyla- 

minoa1coxy)-2 aryl-2 adarnantanes 4 

No R z N  n X Constantes RMN-% H (CDCl=-Gppm) 

5a (C&)ZN 2 H 1.50-1.98(m, 10H, H adamantaniques),2.00(s, 

6H, (C&.)ZN), 2.07-2.62(m, 6H. H adamanta- 

niques, C&N), (2.95(t, 2H, J=6Hz, O C - ) .  

7.10--7.50(m, 5H. Ca&) . 
5b (CzHaIzN 2 H 0.94(t, 6H, J=7Hz. 2xC& de EtzN). 1.42- - 

2.05 (m, %OH, H adamantaniques) . 2.14-2.67 

(m complex, 10H, H adamantaniques, 3xC&N), 
2.96(t, 2H, J=6Hz, OC&), 7.12-7.56(mp 5H, 

Ca+) 



AMI NOETHERS AD AMANTAN I QUES 

TABLEAU 1 (suite) 

N 2 H 1.07-1.99(m, 14H, H adamantaniques, H pyr- C 
rolidiniques-3,4), 2.08-2.68(m complex, 10H, 

H adamantaniques, H pyrrolidiniques-2.5, 

CHzN), 2.94(t, 2H. J=6Hz. OC-). 7.15-7.60 

(m. 5H, Ca&). 

2 H 1.25-2.02(m. 16H. H adamantaniques. H pipe- 

ridiniques-3,4,5), 2.09-2.69(m complex, 10H, 

H adamantaniques, H piper-idinisues-2,6, 

CHIN). 2.95 (t, 2H, J=6Hz, OC&) , 7.13-7.61 

(m. 5H. Ce.&). 
n 
O N 2 H 1.47-2.00(m, 10H, H adamantaniques), 2 .06 -  
I 

2.65(m complex, 10H, H adamantaniques, 

H morpholiniques-3.5, C-NI, 2.93(t, 2H, 

J=6Hz, OC&), 3.67(t, 4H, H morpholini- 

sues-2,6), 7.09-7.58(m, 5H, Cd&). 

(CH=)ZN 2 F 1.51-1.97(m, 10H, H adamantaniques), 2.01 

(s, 6H, (CH=) ZN) , 2.10-2.68 (m complex, 6H, 

H adarnantaniques, CHzN), 2.93(t, 2H, J=6Hz, 
OC&). 6.83-7.52(drn, 4H. Ce.&). 

(CH3)=N 2 CH= 1.52-1.98(m, 10H, H adamantaniques), 2.02 

(s, 6H. (CH=)ZN), 2.10-2.66(m complex, 6H, 

H adamantaniques. C&N), 2.29(s, 3H, p-Cl&), 

2.96(t, 2H. J=6Hz, OC&), 6.8Z-7.38(q, 4H, 

AA'BB' , J~~-=JBB-=OHZ. Jae=Ja=e-=8Hz. CaHa). 

N 2 CH3 1.26-2.03(m, 16H, H adamantaniques, H pipe- C 
ridiniques-3,4,5), 2.10-2.67(m complex, 10H, 

H adamantaniques. H piperidiniques-2,6, 

CE&N). 2.31(s, 3H, C&), 2.97(t, 2H, J=6Hz, 

OCH2), 6.85-7.40(q, 4H, AA'BB', Jnn-=Je=-= 

OHZ , Jaa=Ja- e - =~Hz, C&4) . 
5i (CH=) ZN 3 H 1.30-2.00 (m, 12H. H adamantaniques, C g C h N )  , - 

2.09(s, 6H. (C&d2N), 2.12-2.68(m cornplex, 

6H, H adamantaniques, CF&N), 2.94(t, 2H, 
J=6Hz, OCHZ), 7.09-7.57(m, 5H, C6Hs). - 



TABLEAU 1 (suite) 

a (CzHs)=N 3 H 0.96(t. 6H, J=7Hz, 2xCI-L de EtzN), 1.32- 

2.08(m. 12H, H adamantaniques, CHzCHzN), 

2.12-2.68(rn complex, 10H. H adamantaniques, 

3xC-N) . 2.97 (t , 2H, J=6Hz, OC& , 7.11- 

7.60(m, 5H, Cal+) . 
5k (CH3) ZN 3 F 1.34-2.01 (m. 12H. H adamantaniques , C-CLN) - 

2.08(s, 6H. (CH3)zN), 2.11-2.69 (m complex, 

6H, H adamantaniques, CHzN), 2.94(t, 2H, 

J=6Hz, OC&), 6.83-7.49 (dm, 4H. C a b ) .  

TABLEAU II : Iodomethylates des (dialkylaminoalcoxy)-2 aryl-2 

adamant anes 5 



TABLEAU I I  (suite) 

a Rdts obtenus par la methode A 
b 11 11 $ 9  S I  a ,  I I  I I I ,  B 

Recristallisation dans l'acetone-ether 

TABLEAU I I I  : Iodomethylates des (dialkylaminoa1coxy)-2 aryl-2 

adamant anes 3 

No R2N n X b a l  yce 

Formule % Calc. % Tr.  

C H 1 N C H 1 N 



TABLEAU III (suite) 

-f (CH,) ZN 2 F C z i H 3 i F I N O  54.90 6.80 27.63 3-05 54.92 6.84 27.57 3.01 

Decomposition des aminoethers 4 en milieu acide 
On dissout lg de base 4 dans 100 ml d'ether anhydre, puis 

ajoute au goutte a goutte une solution ethanolique saturee 

d'acide chlorhydrique gaseux jusqu'a pH acide. Apres agita- 

tion du melange pendant 15 min on ajoute de l'eau, separe la 

couche etheree et seche sur NanS04. Apres evaporation du sol- 

vant le residu cristallise dans le n-pentane. Les spectres IR 
et RMN sont identiques a ceux du chlorure authentique 3 . 
Rendement: quantitatif. 

D'une maniere analogue le traitement des bases 4 avec 
l'acide chlorhydrique a 5 % suivie par une extraction a l'e- 

ther conduit presque quantitativement a l'alcool 2 correspon- 
dant. 

On decrit la synthese de quelques (dialky1aminoalcoxy)-2 
aryl-2 adamantanes et leur decomposition en milieu acide. 
Leur etude antimicrobienne a revele une faible activite vis 
vis des especes : Pseudomonas aeruginosa, Proteus mirabilis. 
Staphylococcus aureus, Stre~tococcus'faecalis et Escherichia 
coli, le plus actif etant le compose 5h vis a vis de la der- 
niere espece. 



SUMMARY 

Aminoethers of ary l  adamantanols 

In this paper the synthesis of some 2-(dialkylamin~alko~ 
xy)-2-aryladarnantanes 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 against Escherichia coli. 

TTEP I AHYH 

REP ~yp&q~-ca~ n U C J V ~ E O ~  2-(6 L ~ A K W  Aap L V O ~ A K O ~ W )  -2-apui\a6a- 
~avtaviwv K L  q 8~&onaufi touq E 6E LVO ~TEPLB~AAOV. 0 avxLpL-- 
K P O ~ ~ L ~ K ~ S  ~ A E ~ X O S  TWY L W ~ O ~ E ~ U ~ L K ~ V  aA&wv TOWS & ~ E L < E  a05€vfl 
Fp&oq k v a v ~ ~  UTEAEXQY ~ w v  : Pseudomonas aeruginosa, Proteus 
mirabilis, Staphylococcus aureus, Streptococcus faecalis KaL 
Escherichia coli. Tn p ~ x a A w ~ ~ p n  Fp&on &ptpavC<e~ TO npo~dv 
C V ~ V T L  tow Escherichia coli. 
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INTRODUCTION . 
Dans ce travail nous dgcrivons la synthgse de quelques 

diaryl-2,2, morpholines 5 ,analogues cycliques des antihista- 
miniques du type de la Diphenhydramine. Cette synthSse a 6t6 

rgalisge afin dlBtudier l'activits pharmacologique des dgri- 

v& antihistaminiques de l'Gthanolamine sous forme cyclique. 

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

CHIMIE 

La synthsse du produit (X=X1=H, R:C&) a d6jh 6tB ef- 

fectu6e par action de N-m6thyl6thanolamine sur 1e diphg- 

nyl-2.2 oxirane et cyclisation de l'aminodiol intermgdiaire 

4a au sein de l'acide sulfuriquel. Dans ce mgmoire nous avons - 
r6alis6 la synthsse des morpholines 5 suivant deux mgthodes 
diffgrentes qui sont rgsumees dans le Schgma 1 . 

La premisre mgthode peut Etre utilisge uniquement pour la 

prgparation des diaryl-2,2 morpholines 5 avec les mzmes ary- 

les (X = X') et comprend l'action du bromacgtate d'6thyle sur 

les Qthanolamines N-substituges 1 en fournissant les rnorpho- 
lones-2 2 La transformation des morpholones 2 en morpho- 
lines 5 est rgalisge par l'action de bromure d'aryle et de 



R 
l 

Br C H2C02 Et 
R NHCH2CH20H 

Benzene 
l a R = C H 3  A 

(:l0 
l b R =  C2H5 

2a R  = CH3 
2bR= C2H5 

I C R = C ~ H ~  cn2 
2C R =  C6H5 cH2 

0 

Benzene 
v A v 
R 
I Q-X ? 

HOCH2CH2N-CH2C- 

Q 
HOCH2CHp-N-CH2-C-OH 

I I  
0 

3a R = C H s , X = H  
3b R =  CH3, X=CH30 
3c R =  C H 3 ,  X=CI 

4 - Q 
. X' 

SCHEMA I 

masnGsium correspondant. Nous obtenons ainsi les 0,B-diaryl- 

didthanolamines 4 avec les mGmes aryles (X = X') qui se cyc- 

lisent dans l'acige chlorhvdrique l'ebullition en 

morpholines 5 (X = X'). 

La deuxieme mgthode est g6n6rale est peut Stre appliquge 

pour la preparation des morpholines 3 avec les msrnes ou dif- 



DIAKYLNORPHOLINES 61 

fgrents aryles (X = X' ou X * X .  Cette mgthode comprend 

l ' act ion des bromures des ph6nacy les sur les 6thano lamines 

N-substituges 1 correspondants ; elles'se forment les N-ph& 

nacylGthanolamines 3 4 - s .  Ces aminohydroxyc6tones 3 se trou- 

vent en esuilibre avec les h&mlc6tals cycilques 3' .Plus spe- 

cialement pour le cas cies d8rivgs (R:C&, X:H), 3 
(R:CH=, X:Cl) et (R:C=IL, X:H) lle"quilibre 3 -3' pa- 

rait 8tre pratisuement d6plac8 vers la direction des he'micg- 

tals cycliques . 3'c et , ce qui est prouvQ par l'ab- 

sence totale de l'absorption du carbonyle h 1' I.R. 
Dans le cas du d8rivg 3 (R:C&, X:CILO) le spectre I R  

prgsente 5 la fois l'absorption de la fonction hydroxyle et 

carbonyle, tandis sue le spectre RMN une double absorption de 

N-mgthyle, ce qui nous amkne 'a la conclusion qu'il s'agit 

d'un m6lange des a et . I 1  parait donc que le phgnomene 

+ R de la fonction mgthoxy affaiblit le caract'ere e'lectro- 

phile du carbone du carbonyle du de"riv6 a et par consgquent 

la formation de l'h8mic8tal cyclique est moins gtendue. 

L'action des bromures d'aryles et de magnesium sur les 

d6rivBs 3 ou 3' fournit les diaryldi6thanolamines 4 , qui Par 
chauffage dans l'acide chlorhydrique concentr6 sont cyclisBes 

en morpholines 5 . 

Lt&aluation de l'activite' antihistaminique qui a 6te' ef- 

fectude sur l'ile'on is016 de cobaye a montrg que les chlorhy- 

drates des diaryl-2,2, morpholines 5 pre'sentent une trki 

faible activitg antihistaminique-environ 103 fois moins acti- 

ves que le maleate de Me'pyramine. I1 se conqoit donc sue la 

structure cyclique du squelette de 1'Qthanolamine entraqne 

une diminution substantielle de l'activitg. 

Les chlorhydrates des diaryl-2.2 , morpholines 5 ont 6t6 

aussi test& pour une gventuelle activitg antiallergique; le 

test de l'anaphylaxie cutanee passive (ACP) a rnontrg que seul 

le produit 5a (R:CH=, X=X'-H) prBsente une lggzre activitg 

antiallergique-environ 35 fois plus faible de celle de Cromo- 
\ 

glycate disodique, tandis que les autres produits 5 se com- 



portent, au contralre, comme allergisants. 

CHIMIE 

Les points de fussion ont 6t6 dgtermings dans les tubes 

capillaires de l'appareil de Biichi et ils ne-sont pas corri- 

&S. Les analyses glgmentaires ont 6t6 rBalisQes par le Cen- 

tre de Microanalyse du C.N.R.S. (France). Les spectres IR ont 
6t6 obtenus avec le spectrophotomktre Perkin-Elmer 177 et les 

spectres RMN-=H avec le spectrophotom'etre Varian FT-80A dans 

CDC13 en utilisant le TMS comme r6fBrence interne. 

Mgthyl-4, morpholone-2. ;?a 

46.8g (0.28 mole) de bromacgtate d'gthyle sont ajoutgs au 

goutte h goutte et sous agitation dans une solution de 42s 

(0.56 mole) de N-m6thyl6thanolamine dans 300 m1 de benzhe 

anhydre. Aprks reflux pendant 8 hrs, la couche benzgnique est 

evaporge sous pression r6duite et le rQsidu distille. 

Eb:112-114•‹C/15m Rdt:12g (38%). IR (film)w(C=O) 1740 cm-%. 

En utilisant la msme me'thode nous avons pre'parg les mor- 

pholones :Eb:114-116•‹C/12mm. Rdt: 83% et le & :Eb:133- 
138•‹C/0.02mrn. Rdt:60%. 

~ & h y l - 4 ,  phgnyl-2, morpholinol-2. 3 3  (R:CH5, X:H) 

Ce dgrivk se prgpare d'une manibre analogue sue les mor- 

pholones 2 en faisant r6agir le bromure de phgnacyle avec une 
quantite bimol6culaire de N-m6thyl6thanolamine au sein de 

benzzne anhydre. F:53-54OC (gther-n-pentane) . Rdt:52%. 
IR (Nujol) :W (OH) 3410-3380 cm-' . 

~ & h y l - 4 ,  (p-m&hoxyph6nyl)-2, mar-pholinol-2. 3 9  (R:CH=, X:CH&) 

Llquide visqueux qui se dgcompose pendant sa distillation 

Rdt : 80%. IR (f i lm) v (OH) 3480-3280 cm-' . v (C=O) 1675 cm-' 

RMN-'H , G (ppm) : 2.10-2.25 (d, CSN) , 2.02-2.82(m, H-5, H-3, 
C b N ) ,  3.38-4.35 (m, H-6, C&CO, C&OH), 3.73-3.75 (d, C&O) 

7.20-7.58 (dq, C.&). 



DIRRYLMORPHOLINES 

M&hyl-4, (p-chloroph&yl )-2, morpholinol-2. (R:CH=, X:C l )  

F: 89-91•‹C (gther-n-pentane) . Rdt : 76% IR (Nujol) : v (OH) 3390 

cm-*. RMN-=H F(ppm): 2.25 (S, 3H, C&), 2.05-2.40 (m. 2H, 

H-5). 2.55-2.80 (m, ZH, H-3), 3.75-4.30 (m, 2H, H-6). 4.82 

(S, lH, Og), 7.20-7.52 ( q, 4H, AAIBB', Jnn-=Jwe-=0H~, Janx 
Ja- =- -11Hz. - C+) Analyae (C11Hs4ClNO~) : % Calc. C:58.02. 

H:6.20, C1:15.57, '~:6.15. % Tr. C:57.94, H:6.31, C1:15.69, 

N:6.23. 

Ethyl-4, ph&iyl-2, morpholinol-2. J(R:CzHa, X:H) 

F:52-53OC (Bther-n-pentane) . Rdt: 70%. IR (Nujol) : v (OH) 3410- 

3390 cmw1. 

B F  8'-DiaryldiPthanolamines N-substi tue'es 4 
Dans une solution agite'e de bromure d'arylmagn&ium pre- 

parQe 5 partir de 5s (0.21 gratom) de tournures de magngsium 

et de 0.22 mole de bromure d'aryle dans 300 m1 d'Qther anhy- 

dre, on ajoute au goutte ?i goutte et sous atmosphBre d'azote 

une solution de 0.065 mole de morpholone-2 2 ou de morpholi- 

nol-2 3 correspondant dans 100 m1 d'gther anhydre. Le n56lange 
est agit6 pendant 6 hrs. puis hydrolys6 avec une solution sa- 

turge de NItlC1. La couche e'there'e est lave'e la soude % 10% 

et % l'eau, s6che'e sur NazSOa et 6vapore'k. Le rgsidu est re- 

cristallisg dans un me'lange Gther-n-pentane. 

Dans le tableau I on trouve les constantes physiques et 

les rendements des aminodiols 4 ; dans le tableau I 1  sont ci- 
t6s les paramstres spectroscopiques en IR et en RMN-+H. 

Diaryl-2,2 morpholines 3 
0.019 mole de 8,B'-diaryldi6thanolamine 4 sont trait& avec 

80 m1 d'acide chlorhydrique concentre'. Le me'lange est chauffg 
\ a reflux pendant 1.5-2 hrs. Apres dilution avec de l'eau ce 

mglange est lave' 'a l'e'ther et la phase aqueuse est alcalini- 

s6e avec du N-C& solide. La base liberge est extraite 2 
1'6ther et les couches 6the're'es unies sont lavges % l'eau, 
skche'ks sur Na2S04 et etapore'es. Le rgsidu huileux est 



TBBLEAU I: B,@'-DiaryldiAhanoIa~ines N-substitue'es 

No R X X '  Rdt F(OC)* Formule Analyse 

K X a l c ,  XTr. 

brute C H N  C H N  

9 CH3 H H 63 112-113 C17HziNOz 75.24 7.80 5.16 75.30 7.78 5.10 

& CH3 CH30 H 75 huileux C l a k ~ N 0 3 ~  --- -- -- --- -- -- 
& CH3 Cl H 98 96-98 Cx7HzoClNOz 66.77 6.59 4.58 66.87 6.59 4.50 

46 CH3 CH30 CH3082 huileux C19H~5NOP --- -- -- --- -- -- 
h C &  H H 78 60-62 C18k3N02 75.75 8.12 4.91 75.64 8.11 4,84 

CdisCHz H H 89 105-107 G~H~SYOZ 79.50 7,25 4.03 79,59 7,18 4,09 

Reeristall isation dans l'e'ther-n-pentane 

i l  5e dkompose durant l a  d is t i l la t ion;  chlorhydrate hygroscopique 

chromatographig sur colonne d'alumine neutre en utilisant un 

mglange Qther-hexane 1:l cornme solvant d'glution. 

Les constantes physiques, les analyses et les pararnstres 

des spectres RMN-%H pour les morpholines 5 sont pre'sentgs 

re'spectivement dans les tableaux 111, IV et V. 



TABLEAU I 1  : Constantes spectroscopiques des &B'-Diaryldiithanolamines M-subst~tue'es 5 

h CHs H H, 3410a, 2.0(5, 3H, ChN), 2,45(t, 2H, J=7Hz, HOCkC&N), 

3280 3.24(s, 2H, Ph2C-CEZN), 3.25-4.50(s large, 1H, 

OK ) ,  3,40(t, ZH, J=7Hz. HOC&CHzN), 7,05-7.50 

(I, lOH, ZxCdJd, 7.20-8.50(s large, iH, OH_ 

fi CH, CH,O H 3410-3300'2.0(~, 3H, CESN), 2.46(t, 2H, J=7Hz, HOCkC&N), 

3,26(s, 2H, ArzG-C&N), 3.27-4.52is large, iH, 

0 1  1, 3.41(t, 2H, J=7Hz, HOC&CHzN), 3.76(s, 3H, 

p-C&3, 6.60-7,50(m, 9H, H arorat iques),  7.22- 

8.54(s large, iH, 0 1  1. 

& CH3 C1 H 3367' 2.0(s, 3H, CbN),  2,46(t, 2H, J=7Hz, HOCHZCHJN), 

3,25(5, 2H, AT&-ClzN), 3.25-4.51(s large, iH, 

OJ, 3.41(t, 2H, J=7Hz, HOC$&H2N), 7.04-7.60(r, 

9H, H aromatiques), 7.20-8.46 i s  large, 1H, 0%. 

46 CHs CH30 CHJJ 3480-3~42~2.01(s, 3H, C&N),2.48(t, ZH, J=7Hz, HOCHZCHJN), 

3.27(s, 2H, Lr2C-CbN), 3.28-4.53(s large, iH, 

0 1  1, 3.43(t, 2H, J=7Hz, HOCUHA), 3.75(5, bH, 

2xp-CbO) ,6.62-7,40( q,8H,AA1BB', Jan.=Jss* =0 HZ 

J~PJ~.B.=BHZ, ZxCsLJ, 7.15-8.20 (s  large, iH, 

OH_ ) a  

CZHJ H H 3465.) 1.02(tr3H, JZ~HZ,  C&EH2N),2~50hr 4H, G&C&N, 

3345-3140 HOCHzyzN), 3 .26(~ ,  ZH, PhzC-CkN), 3.27-4.52 

(5 la rge  iH, 0 k  ),3.42(t, 2H, J=7Hz, HOCHJHZN), 

7.08-7.53(r, 10H, 2xC&I, 7.22-8.40 (s  large, 

iH, 0 1  1. 



TABLEAU 11 (su i te )  

Q_F CaHsCHz H H 3420-3200~2,63(t ,  2H, J=7Hz,HOCHzC&N), 3.30-4.60(s large.  

lH, 01 ), 3.44(t ,  ZH, J=7Hz, HOCI&CHA), 3.44(5, 

2H, PhzC-ClJzN1, 3.51 (S, 2H, CaH&i2N), 6,95-7.65 

(I, lSH, 3XC&), 7,25-8.60(s larqe,  lH, OH 1. 

TABLEAU I 1 1  : Diaryl-2,2 rorpholines 5 

R R X X '  RdtZ F P C )  F(OC)' 

des bases des chlorhydrates 

' R e c r i s t a l l i s a t i o n  dans l'bthanol-&her 
b In " Pither-n-pentane 

C R I  " l e  n-pentane 

~ t u d e  de l'activit6 antihistaminique HI 

L' Btude de l'activit6 antihistaminique est rGalis6e avec 



DIARYLMORPHOLINES 

TABLEAU I V  : Diaryl-2,2rurphulines 5 

No R X X '  Forrule brute Analyses 

des X Calc. X Tr, 

chlorhydrates C H C1 N C H C1 N 

Forrule brute de la base 

TABLEAU V: Constantes spectroscopiques RiiN-lH des Diaryl-2,2 rorphulines 5 

N O R  X X '  Conrtantes RRN-'H tCDC13-&(ppr)l 



TABLEAU V (su i te )  

a C& CHAI CH30 2.25(s, 3H, &NI, 2.42 Ct,  2tl, J=hHz, H-51, 2.82(s, ZH, 

H-31, 3.73 bt, 2H, H-h), 3.75 (S, bH, 2xp-CY) ,  6.55- 

7.35L-q, 8H, AA'BB', Jaa.=Jee*=OHz, J a ~ J w e . e 8 H z ,  2xCd4) 

B C2H3 H H 1.08(t, 3H, J=7Hz, C&CHzN), 2.46(n, 4H, CHxCbN, H+), 

2.87(s, 2H, H-31, 3.76(t, 2H, J-bHz, H-b), 7.08-7.51(n, 

iOH, ZxCbl3). 

S( CJJCH2 H H 2.49(-t, ZH, JzhHz, H+), 2,88(5, ZH, H-31, 3.45(5, ZH, 

C&C&N), 3.6744, 2ti, JzbHz, H-h) , 6.90-7.50(~, 15H, 

3xC6&) 1 

la mkthode de Huidobroh, sur l'ilgon is016 de cobaye dans le 

lisuide de Tyrode Ei une tempgrature de 33OC. un utilisant le 

malgate de M6pyrarnine comrne substance de rgfgrence. Les r6- 

sultats sont rgsumks dans le Tableau VI. 

TABLEAU V1 : A c t i v i t i  an t ih is tan in ique H, des diaryimorpholines 5 
P r d u i t  BEao lmg dans Dose d'Histaai-ne 

No l a  cuve de 1011) k g 1  

Etude de l ' a c t i v i t i  a n t i a l l - e r g i q u e  

Pour le contrcle de l'activitg antiallergique nous utili- 

sons le test de l'anaphylaxie cutange passive (ACP) selon la 

technique de Goose et Blair7, precisge par Bitteau et Herte. 

Des rats mzles de souche iffa Credo OFA d'un poids de 100 B 

120 g sont utilisgs pour la prgparation de l'antis6rum. Des 

animaux de la mgme souche, mais d'un poids de 200 g mis 
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j e h  la veille du test, servent 5 la tltration de l'antisgrum 

et S la recherche d'un effet protecteur. Les produits sont 

testgs aprBs admlnistration i.p. 2 des doses de 100 mg/Kg. 

Des lots de 6 animaux sont utilisks pour chaque dose. Le pro- 

duit de rgfgrence utilisg est le Cromoglycate disodique. 

Nous indiquons dans le Tableau V 1 1  les moyennes arithmz- 

tiques M accompagn6es de leur intervalle de confiance AM au 

risque 5%. Nous kvaluons les pourcentages de variations 

diactivit6s aprgs traitement antiallergique, les diffgrences 

constatges sur les moyennes obtenues, entre les sgrles de 

rats t6moins et trait& in vivo, sont comparges par un test 

de Student accompagng du risque d'erreur p. 

TABLEAU V11 Test de 1' ALP sur les diarylmorpholines S_ .Risultats moyens conpark 

Substances Bose Surface Pourcentage Analyse 
In 

expeiiment6es en royenne d'inhibition statistique 

-rg/Kg de l'ellipse de la des 

I.P. en mmZ &action rkultats 

en 

T h i n s  - 147.6 19.7 

Cromogl ycate 

disodigue 10 89.9 9.5 39.1 p<0.001 

Ss 100 130.3 11.7 11.7 0.025(p 

(0.05 

5b - 100 212.1 17.6 - p<0.001 

5c - 100 168.9 19.2 - 0.0254p 

(0.05 

5d 100 285.1 39.2 - p(O.001 

5e 100 184.9 13.3 O,OOl{p 

<0,005 



Nous avons prGpar6 des diaryl-2,2 morpholines substitu6es 
en-4 5 qui pr6sentent une analogie structurale avec la Di- 
phknhydrarnine. Le test pharmacologisue a montre' sue les pro- 
duits 5 prgsentent une t r k  faible activitg antihistaminisue 
et w e  seul le produit pr6sente une faible activitg 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 a weak antiallergic 
activity. 
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