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Abstract HOE 97/F 135

Substituted 6- and 7-aminotetrahydroisoquinolinecarboxylic  acids

5 Compounds of the formula I

are suitable for the preparation of pharmaceuticals for the prophylaxis and therapy of 
disorders in the course of which an increased activity of matrix-degrading 

metalloproteinases is involved.

• * ·

·· ··
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Patents Act 1990

ORIGINAL

COMPLETE SPECIFICATION

STANDARD PATENT

Application Number:

Lodged:

Invention Title: SUBSTITUTED 6- 7-AMINOTETRAHYDROISOQUINOLINECARBOXYLIC 
ACIDS

The following statement is a full description of this invention, including the 
best method of performing it known to us :-
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Hoechst Aktiengesellschaft HOE 97/F 135

Description

Dr.TH/St

5 Substituted 6- and 7-aminotetrahydroisoquinolinecarboxylic acids

i· 
· · 

·

The invention relates to novel substituted 6- and 7-aminotetrahydroisoquinoline- 

carboxylic acids, processes for their preparation and use thereof as pharmaceuticals.

io
The Applications EP 0 606 046, WO 95/35276 and WO 96/27583 describe

. .. arylsulfonylaminohydroxamic adds and their action as matrix metalloproteinase• ·
I 7 inhibitors. Spedfic arylsulfonylaminocarboxylic adds are used as intermediates for the• ·
.... * preparation of thrombin inhibitors (EP 0 468 231) and aldose reductase inhibitors (EP 

.··, 15 0 305 947). The Application EP 0 757 037 also describes the action of sulfonylamino• · ·

.". acid derivatives as metalloproteinase inhibitors.

In the effort to find efficadous compounds for the treatment of connective tissue 

disorders, it has now been found that the carboxylic adds according to the invention are 

20 strong inhibitors of the matrix metalloproteinases. Particular value is placed here on the 

inhibition of stromelysin (matrix metalloproteinase 3) and of the neutrophil collagenase 

(MMP-8), since both enzymes are substantially involved, in particular, in the degradation 

of the proteoglycans, as important constituents of the cartilagenous tissue (A. J. Fosang 

et al. J. Clin. Invest 98 (1996) 2292-2299).

The invention therefore relates to the compounds of the formula I

(i)

and/or a stereoisomeric form of the compounds of the formula I and/or a physiologically
tolerable salt of the compounds of the formula I, where
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2

R1 is 1. phenyl.

2. phenyl which is mono- or disubstituted by
2.1. (Ci-Ce)-alkyl, which is linear, cyclic or branched,
2.2. -OH,

2.3. (Ci-Ce)-alkyl-C(0)-0-.
2.4. (CrCe)-alkyl-O-,

2.5. (CrCeJ-alkyl-O-iCrC^-alkyl-O-,
2.6. halogen,
2.7. -CF3.

2.8. -CN.
2.9. -NO2(
2.10. HO-C(O)-,
2.11. (C^Cej-alkyl-O-CtO)-,

2.12. methylenedioxo,
2.13. R5-(Re )N-C(O)-, in which R5 and R6 are identical or different 

and represent a hydrogen atom or (CrCe)-alkyl-,
or

2.14. R5-(Re )N-, in which R5 and R6 are identical or different and 

represent a hydrogen atom or (Ci-Ce)-alkyl-,
3. a heteroaromatic from the following group 3.1. to 3.15., which is 

unsubstituted or substituted as described under 2.1 to 2.14,
3.1. pyrrole,
3.2. pyrazole,

3.3. imidazole,

3.4. triazole,
3.5. thiophene.
3.6. thiazole,

3.7. oxazole,
3.8. isoxazole,
3.9. pyridine,
3.10. pyrimidine,

3.11. indole,

3.12 benzothiophene,
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3

3.13. benzimidazole,

3.14. benzoxazole or
3.15. benzothiazole,

4. -OH and A is a covalent bond,

5. -O-R14 and A is a covalent bond, -CH=CH-or-C=C- 

and in which R14 is

1) (CrCe)-alkyl,
2) (C3-Ce)-cycloalkyl,
3) benzyl or
4) phenyl,

6. -COOH and A is a covalent bond, -CH=CH- or -C=C-,

7. (CrC6)-alkyl,
8. (C3-C6)-cycloalkyl-O-(Ci-C4)-alkyl.

9. halogen and A is a covalent bond, -CH=CH- or -OC-,

10. -CN and A is a covalent bond, -CH=CH-or-C^C-,

11. -NO2 and A is a covalent bond, -CH=CH- or -0=0-, or

12. -CF3 , and
R2is 1. HO(H)N-or

2. R7-O-, in which R7 is

2.1 a hydrogen atom,
2.2 (Ci-Ce)-alkyl.
2.3 allyl or
2.4 benzyl,

R3 and R4 are identical or different and are

1. a hydrogen atom,

2. (Ci-Ce)-alkyl,
3. phenyl-(CH2)m, in which phenyl is unsubstituted or mono- or

disubstituted as described under 2.1 to 2.14. and m is the
integer zero, 1, 2 or 3,

4. R®-(CO)-, in which R® is

4.1 (CrCaJ-alkyl,

4.2 phenyl-(CH2)m-, in which phenyl is unsubstituted or mono- 
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or disubstituted as described under 2.1. to 2.14. and m is the 

integer zero, 1,2 or 3,
4.3 R7O-C(O)-(CH2)n-, in which R7 is as defined above and 

n is the integer zero. 1.2. 3,4. 5 or 6,
4.4 R7-N(H)-(R9)-C(H)-, in which R7 is as defined above and 

R9 is the characteristic radical of a proteinogenic a-amino 

acid and in which R9 Is unsubstituted or mono- or 

disubstituted on an oxygen or sulfur atom by (Ci-C4)-alkyl, 

benzyl or allyl or Is substituted by an N-protective group,
4.5 R7-C(O)-N(H)-(R8)-C(H)-, in which R7 and R9 are as 

defined under 4,4, or
4.6 R10-O-C(O)-N(H)-(R9)-C(H)-, in which R® is as defined under

4.4 and R10 is

4.6.1 (Ci-Ce)-alkyl,

4.6.2 allyl,
4.6.3 benzyl or
4.6.4 (9-fluorenyl)methyl,

5. R10-O-C(O)-, in which R10 is as defined under 4.6.1 to 4.6.4,

6. R15-SO2-, in which R15 is

6.1 (CrC6)-alkyl,
6.2 allyl or

6.3 phenyl-(CH2)m-, in which phenyl is unsubstituted
or mono- or disubstituted as described under 2.1 to 

2.14 and m is the integer zero, 1,2 or 3, or
7. H2N-C(=NH)-, or

R3 and R4 together with the nitrogen atom form a radical of the formula X« or Xt>,

a covalent bond,



5

5

b) -Ο-,
c) -CH=CH- or

d) -OC-.

B is a) -(CH2)m- in which m has the abovementioned meaning,
b) -O-(CH2)q, in which q is the integer 1, 2,3,4 or 5, or
c) -CH=CH- and

X is -CH=CH-, an oxygen atom or sulfur atom.

The term "halogen" is understood as meaning fluorine, chlorine, bromine or iodine. The 

io term "alkyl" or "alkenyl" is understood as meaning hydrocarbon radicals whose carbon 

·*.··. chains are straight-chain or branched. Cyclic alkyl radicals are, for example, 3- to 6- 
membered monocycles such as cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. The 
expression "R9 is the characteristic radical of a proteinogenic amino acid" is understood

I · ·
:.:: as meaning radicals R of the formula Xc,
» · ·» · · It···· Π

R----- C------  COOH (Xc>
• · · · I k

in which R is derived from the amino acids glycine, alanine, valine, leucine, isoleucine, 
.*!*· phenylalanine, tyrosine, tryptophan, serine, threonine, cysteine, methionine, asparagine, 

glutamine, lysine, histidine, arginine, glutamic acid and aspartic acid and both• · ·
• enantiomeric forms as well as the racemate or any desired mixture can be employed.

* ’ 20 Suitable N-protective groups E used therefor are preferably the N-protective groups
customary in peptide chemistry, for example protective groups of the urethane type, 
such as benzyloxycarbonyl(Z). t-butyloxycarbonyl (Boc), 9-fluorenylmethoxycarbonyl 
(Fmoc) and allyloxycarbonyl (Aloe) or of the acid amide type, in particular formyl, acetyl 
or trifluoroacetyl, or of the alkyl type such as benzyl. The (trimethylsilyl)ethoxycarbonyl 

25 (Teoc) group (P. Koctenski, Protecting Groups, Thieme Verlag 1994) has proven 

particularly suitable therefor. Furthermore, the alkenyl radicals can also contain several 
double bonds.

The starting substancs of the chemical reactions are known or can be easily prepared by
30 methods known from the literature.
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The invention further relates to a process for the preparation of the compounds of the 

formula I and/or a stereoisomeric form of the compounds of the formula I and/or a 

physiologically tolerable salt of the compounds of the formula I, which comprises

5 a) converting the compound of the formula II

(ID

into a compound of the formula III,

10

b)

in which R10 and R11 are -NO2 or a hydrogen atom and R10 and R11

are not identical, and

reacting the compound of the formula III obtained in a) with the compound 

of the formula IV

R2----- SO2------  B *-----  R1 (iv)

in which B, X, A and R1 are as defined in formula I and R2 is a chlorine 

atom, imidazolyl or -OH, in the presence of a base or, if appropriate, a 

dehydrating agent to give a compound of the formula V

in which R10 and R11 are -NO2 or a hydrogen atom and R10 and R11 

20 are not identical, and
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c) subjecting the compound of the formula V obtained in b) to an
isomer separation and obtaining a compound of the formula I in which R3 and R4 

together with the nitrogen atom form an NO2 radical which binds to the phenyl 
radical in position 6 or 7, or

d) reducing the compound obtained in c) to a compound of the formula I in
which R3 and R4 are hydrogen, or

io e) acylating a compound obtained in d) with carbonyl or sulfonyl chlorides,
carboxylic or sulfonic imidazolides, chloroformic acid esters, active esters or 
anhydrides, or

reacting a compound obtained in d) with the appropriate amino acid, 
carboxylic acid, aldehyde or an optionally substituted guanidine, or

g) alkylating a compound obtained in d), or

In which E is an N-protective group and R10 and R11 are as defined above 

and

separating the compound of the formula VI into the regioisomers of the 

formulae VII and VIII

h) reacting a compound obtained in a) to give a compound of the formula VI,
H j

~ ^COOH

(VI)

20 H

^E

E
N

E

25

(VII) (VIII)
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and reacting the nitro group as described under d) and reacting the 

compound obtained as under e), f) or g), or

i) reacting a compound obtained by the process h). g), f), e) or d) to give
5 the corresponding carboxylic acid esters (R2 = O-R7) or reacting it with

hydroxylamine (R2 - -N(H)-OH).

The invention also relates to pharmaceuticals which contain an effective amount of at 
least one compound of the formula I and/or of a physiologically tolerable salt of the 

- 10 compounds of the formula I and/or an optionally stereoisomeric form of the compounds

of the formula I, together with a pharmaceutically suitable and physiologically tolerable 

excipient, additive and/or other active compounds and auxiliaries.

: On account of the pharmacological properties, the compounds according to the
• is invention are suitable for the prophylaxis and therapy of all those disorders in the course

of which is involved an increased activity of matrix-degrading metalloproteinases. These 

include degenerative joint disorders such as osteoarthroses, spondyloses, chondrolysis
A
* after joint traumas or relatively long immobilization of the joint after meniscus or patella 

. ... injuries or tears of the ligaments. Furthermore, these also include disorders of the
iA< A A
.····, 20 connective tissue such as collagenoses, periodontal disorders, wound healing disorders
• AAA

and chronic disorders of the locomotory apparatus such as inflammatory,
·*.**. immunologically or metabolically related acute and chronic arthritides, arthropathies.
.....: myalgias and disorders of the bone metabolism. The compounds of the formula I are

also suitable for the treatment of ulceration, atherosclerosis and stenoses. The

25 compounds of the formula I are furthermore suitable for the treatment of inflammations, 

carcinomatous disorders, formation of tumor metastases, cachexia, anorexia and septic 

shock.

The pharmaceuticals according to the invention are in general administered orally or 
so parenterally. Rectal or transdermal administration is also possible.

The invention also relates to a process for the production of a pharmaceutical, which
comprises bringing at least one compound of the formula I into a suitable administration
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9

form using a pharmaceutically suitable and physiologically tolerable excipient and, If 
appropriate, other suitable active compounds, additives or auxiliaries.

• · ·

• · • · ·

.····. 20

25

Suitable solid pharmaceutical preparation forms are, for example, granules, powders, 

coated tablets, tablets, (micro)capsules, suppositories, syrups, juices, suspensions, 
emulsions, drops or injectable solutions and also preparations with protracted release of 
active compound, in whose preparation customary auxiliaries, such as excipients, 

disintegrants, binders, coating agents, swelling agents, glidants or lubricants, flavorings, 
sweeteners and solubilizers are used. Frequently used auxiliaries which may be 

mentioned are magnesium carbonate, titanium dioxide, lactose, mannitol and other 

sugars, talc, lactoprotein, gelatin, starch, cellulose and its derivatives, animal and 

vegetable oils such as fish liver oil, sunflower, groundnut or sesame oil, polyethylene 

glycol and solvents such as, for example, sterile water and mono- or polyhydric alcohols 

such as glycerol.

The pharmaceutical preparations are preferably prepared and administered in dose 

units, each unit as active constituent containing a specific dose of the compound of the 

formula I according to the invention. In solid dose units such as tablets, capsules, coated 

tablets or suppositories, this dose can be up to approximately 1000 mg, but preferably 

approximately 50 to 300 mg, and in injection solutions in ampoule form up to 

approximately 300 mg, preferably approximately 10 to 100 mg.

For the treatment of an adult patient weighing approximately 70 kg - depending on the 

efficacy of th© compounds according to formula I, daily doses of approximately 20 mg to 

1000 mg of active compound, preferably approximately 100 mg to 500 mg, are 

indicated. Under certain circumstances, however, higher or lower daily doses may be 

appropriate. The daily dose can be administered both by single administration in the 

form of an individual dose unit or else of several smaller dose units and by multiple 

administration of subdivided doses at specific intervals.

’H-NMR spectra have been recorded on a 200 MHz apparatus from Varian or a

400 MHz apparatus from Bruker, as a rule using tetramethylsilane (TMS) as an internal 

standard and at room temperature (RT). The solvent used was DMSO-de in each case,

30
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if not noted otherwise. As a rule, final products are determined by mass spectroscopic 

methods (FAB-, ESI-MS). Temperature data in degrees Celsius, RT means room 

temperature (20eC-26eC). Abbreviations used are either explained or correspond to the 

customary conventions.

Example 1:
(6/ 7)-Nitro-1,2,3,4-tetrahydroisoquinoline-(R)-3-cart>oxylic acid

io 100 g of 1,2,3.4-tetrahydroisoquinoline-3-carboxylic acid (564 mmol) are dissolved or 
.·.··. suspended in 500 ml of sulfuric acid (98% strength, d 1.Θ4) at -10°C and cooled toI* · ·
:·.··. -30’C. 59 g (584 mmol) of potassium nitrate, dissolved in 200 ml of sulfuric acid and
.··:·. cooled to 0’C, are then added dropwise in the course of 1.5 hours (h). The internal

temperature rises again to -10’C in this process. After completion of the addition of
• · ·
'•.J..· 15 nitrate, the mixture is additionally stirred for 10 min at -10“C and for 1 h without external

cooling. The mixture is poured onto ice and neutralized with concentrated aqueous• · ■·
\ ammonia solution with cooling; consumption approximately 1.81 of the 25% strength.· · ·

’ solution. Before filtering off the amino acid, the mixture is diluted with the same volume

Yield:
Melting point:

1H-NMR:

..... of water. The solid obtained is again suspended in water and filtered off from residual
>· · · ·
...... 20 soluble ammonium salts. It is washed with plenty of cold water and dried at 60°C under• · · ·

reduced pressure.

110.1 g (88% of theory)
from 245°C (slow discoloration), 272-275‘C (melts with 

decomposition)

(400 MHz, DCI/D2O) 3.05 (dd, 1 H, 7-isomer); 3.30 (2 dd, 

superimposed, 2 H, 6- and 7-isomer); 3.44 (dd, „1 H“, 6-isomer);
4.25 (m, 3 H); 7.20; 7.80 (2 m, 3 H); proportion of the 6-isomer.
13%

Elemental analysis: C 53.9 (theor. 54.06), H 4.50 (theor. 4.55), N 12.6 (theor. 12.61) 
IR: 1640 (S), 1540 (s), 1400 (s), 1350 (s) cm-1

30
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Example 2:

tert-Butoxycarbonyl-(6/ 7)-nitro-1,2,3,4-tetrahydroisoquinoline-(R)-3-carboxylic acid

13.3 g (59.9 mmol) of the compound from Example 1 are dissolved or suspended in

5 300 ml of dioxane/water 1:1 with 13.1 g (60 mmol) of di-tert-butyl dicarbonate and

12.72 g (120 mmol) of sodium carbonate and the mixture is stirred at room 

temperature for 16 h. The dioxane is then distilled off on a rotary evaporator and the 

residual aqueous suspension is covered with a layer of 200 ml of ethyl acetate. The 

mixture is cooled to 5°C, acidified to pH 3 using 1 N HCI and the organic phase is

io separated off. This is washed twice with saturated NaCI solution and dried over 
■·?”· sodium sulfate. After filtering off the drying agent, the filtrate is evaporated under
·» ··
• * : reduced pressure.'·.· · ·• · ·• · ·• · ·

Yield: 18.1 g (94% of theory)
<· · ·

15 Purity/isomer distribution: HPLC determination: Nucleosil RP 18, 125x4 mm,

254 nm, acetonitrile/0.1 M phosphoric acid 5:95 to 70:30; 

6-isomer: retention time 14.19 min., 7-isomer: 

retention time 14.72 min. Ratio approximately 1 : 9; 

Purity: 99.0%

(200 MHz) 1.4 (2 s, 9 H); 3.3 (m, 2 H); 4.4-5.0 (3 m, 3 H);

7.4-8.2  (5 m, 3 H); 12.7 (s, 1 H)

·.·

1H-NMR:20

Example 3:

Dicyclohexylammonium 2-tert-butoxycarbonyl-7-nitro-1,2,3,4-tetrahydroisoquinoline- 

25 (R)-3-carboxylate

To separate the regioisomers, 10 g of the compound from Example 2 are dissolved 

in 300 ml of ethyl acetate and are treated at room temperature with 1 eq. (6.2 ml) of 
dicyclohexylamine in 10 ml of ethyl acetate.

30 In the cold, after addition of n-heptane, the dicyclohexylammonium salt slowly 

crystallizes out, and is filtered off after 16 h and dried. After two further
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• · · · ·

recrystallizations, the proportion of the 6-isomer is less than 1.0% with a total purity 

of greater than 99%. Further material can be obtained from the mother liquors.

Yield: 6.1 g (1st fraction)

5 Purity/isomer distribution: HPLC determination: Nucleosil RP 18, 125 x 4 mm,

254 nm, acetonitrile/0.1 M phosphoric acid 5:95 to 70:30; 

6-isomer: retention time 13.51 min., 7-isomer: retention time 

14.23 min.

Ratio > 1 : 99

10 1H-NMR: (200 MHz) 0.9-1.9 (several m, about 30 H); 2.7-3.05; 3.4; 4.6

(5 m, about 5 H); 7.4; 8.0 (2 m, 3 H)

Specific rotation: -23.6° (MeOH, c=1)

Example 4:

15 2-tert-Butoxycarbonyl-7-nitro-1,2,3,4-tetrahydroisoquinoline-(R)-3-carboxylic acid

To liberate the protected amino acid, the DCHA salt from Example 3 is dissolved in 

ethyl acetate and extracted by shaking with an excess of aqueous, 10% strength 

- citric acid solution. The organic phase is extracted by shaking with saturated NaCl 

20 solution, dried over sodium sulfate and evaporated under reduced pressure.

Yield: between 87 and 95%

1H-NMR: The characteristic signals of dicyclohexylamine are absent.

The compound liberated is immediately further processed.

25

Example 5:

7-Nitro-1,2,3,4-tetrahydroisoquinoline-(R)-3-carboxylic acid hydrochloride

0.5 g of the compound from Example 4 (1.55 mmol) is treated with 19 ml of HCI in

30 ether and the mixture is stirred at RT for 30 min, evaporated to dryness,

coevaporated several times with toluene and dried under reduced pressure.

Yield: 0.385 g (96% of theory)
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’H-NMR: (200 MHz) 3.2-3.6 (m, 2 H); 4.3^1.6 (m, 3 H); 7.6 (d, 1 H); 8.1 

(dd, 1 H); 8.3 (d, 1 h); 10,5 (s, br., 1 H)

MS: 223.1 (M+H)

Specific rotation: + 143.5° (c=1, MeOH)

Example 6:

2-tert-Butoxycarbonyl-7-amino-1,2,3,4-tetrahydroisoquinoline-(R)-3-carboxylic acid

38 g of the nitro compound from Example 4 (117 mmol) are hydrogenated in a Parr 

• - io apparatus at RT and a slight excess pressure for 7 h with 2 g of 10% Pd on C in

··
methanol. After evaporating the solvent, the residue is washed with diisopropyl ether 

and recrystallized from water/ethanol and finally dried under reduced pressure.
■····• ·

• ·
····

Yield: 
1H-NMR:

33 g (95% of theory)

(200 MHz) 1.4 (2 s, 9 H); 2.9 (m, 2 H); 4.2-4.8 (several m. 3 H);

6.4 (m, 2 H); 6.8 (m, 1 H).

MS: 293.1 (M+H)

Specific rotation: + 28.33° (c=1, methanol)

20 Example 7:

• ·

• · ·

• ·

• · · ·• ·

2-tert-Butoxycarbonyl-(6/7)-amino-1,2,3,4-tetrahydroisoquinoline-(R)-3-carboxylic 

acid

For reduction of the amino acid from Example 2, the procedure is as described in

25 Example 6. The crude product is evaporated under reduced pressure.

'H-NMR.

MS:

(200 MHz) 1.4 (2 s, 9 H); 2.9 (m, 2 H); 4.2-4.8 (several m,

3 H); 6.4 (m, broad, 2 H); 6.8 (m, 1 H).
293.1 (M+H)

30
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Example 8:

2-tert-Butoxycarbonyl-7-amino-1,2,3,4-tetrahydroisoquinoline-(R)-3-carboxylic  acid 

(alternative process)

5 The isomer mixture from Example 7 is treated with acetonitrile at boiling heat. After 

cooling, it is filtered off. This treatment is carried out 2-3 times.

10

1H-NMR:

MS:

Specific rotation:

(200 MHz) 1.4 (2 s, 9 H); 2.9 (m, 2 H); 4.2-4.8 (several m,

3 H); 6.4 (m, 2 H); 6.8 (m, 1 H); no difference from Example 6. 

293.1 (M+H)

+ 28.13° (c=1 , methanol)

··
• · • ··
• ·• ·

• ·
• e

• ·
• ·

Example 9:

7-Amino-1,2,3,4-tetrahydroisoquinoline-(R)-3-carboxylic acid dihydrochloride

IS

• «· a• ·• · ·

• · ·V·« ·
• · ··• ·····

0.5 g (1.7 mmol) of the compound from Example 8 are treated with HCI in ether for 

30 min at RT. After evaporating under reduced pressure, the residue is 

coevaporated with toluene and the product is freed from solvent residues in an oil­
pump vacuum.

20

Yield:
1H-NMR:

25

MS:

Specific rotation:

0.41 g (91 % of theory)

(200 MHz) 3.0-3.5 (m, 2 H); 4.2-4.5 (m, 3 H); 7.1-7.4 (2 m, 3H);

10,0 (s, broad, 1 H)

193.0 (M + H)

+ 86.3° (c=1, methanol)

• · ·• «

Example 10;

2-(4-Methoxybenzenesulfonyl)-7-amino-1,2,3,4-tetrahydroisoquinoline-(R)-3-(N- 
hydroxy)carboxami de

30

2-(4-Methoxybenzenesulfonyl)-7-(tert-butoxycarbonyl)-amino-1,2,3,4-tetrahydroiso-

quinoline-(R)-3-carboxylic acid is obtained under standard conditions, which are
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known to the person skilled in the art, from the compound mentioned in Example 1 

by the route mentioned in process variant a) (sulfonamide formation using 4-meth- 

oxybenzenesulfonyl chloride, chromatographic purification of the 6-/7-isomers 

(Example 13), reduction of the nitro group to the amino group (Example 12) and

5 introduction of the Boc protective group).

To prepare the hydroxamic acid, 10 g (22 mmol) of 2-(4-methoxybenzenesulfonyl)- 

Z-ftert-butoxycarbonylJamino-I^.S^-tetrahydroisoquinoline-iRJ-S-carboxylic  acid 

are dissolved in 100 ml of tetrahydrofuran (THF), cooled to -15’C and treated

io successively with 2.1 ml (22 mmol) of ethyl chloroformate, 4.8 ml (44 mmol) of 

*·’*· N-methylmorpholine and, after 45 min at this temperature, with 13.5 ml (110 mmol) 

of O-trimethylsilylhydroxylamine. The mixture is additionally stirred for 3 h at RT, the
··«·

··* ί solvent is removed under reduced pressure, the residue is taken up in ethyl acetate 

and extracted by shaking successively with 10% strength citric acid solution, 10%
• ·

is strength sodium carbonate solution and saturated NaCI solution, dried over sodium 

,·.··. sulfate and evaporated in a rotary evaporator, and solvent residues are removed in• ··
.··;·. an oil-pump vacuum.·· · '

2.6 g of this compound (total yield 9.1 g), which is mentioned as Example 11, are 

treated, after chromatographic purification, with 50 ml of HCI in diethyl ether and the····
*····* 20 mixture is stirred at RT for 30 min. It is then evaporated under reduced pressure and

• · · • ♦
the residue is coevaporated with toluene.

Yield: 1.97 g (89% of theory)
1H-NMR: 2.75 (m, 2 H); 3.8 (s, 3 H); 4.40 (m, 3 H), 6.9-7.3 (m, 3 H); 7.0;

25 7.7 (2 d, 4 H); 8.8; 9.3; 10.7 (3 s, 3 H)

The compounds mentioned in Table 1 below have been prepared analogously to the 

preceding Examples.
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Table 1

Ex.No, Structure Comment MS (M + H)

11 0 Chiral

9

HjC"0

R-isomer 478.1

12 O Chirol
Ο H JL.

T 
H,C"

R-isomer 331.1

• · ·• · · ·

• ·



• ·

17

19 O Chiral

ό

Q

F

R-isomer 542.2

20 O Chiral
CH, O (^V'^r'OH

T

F

R-isomer 527.2
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21 0 Chiral

"'"ΌΟώ"
ίίπ

α η

R-isomer 427.2

22 0 Chiral

...ΟΟ±:·
α η Γ|

R-isomer 427.2

23 Ο chiral

Η, Ν ------- Ν ^0

α η

R-isomer 409.2

24 0 Chiral

0υΎΗΛ£Π7° &, η χ Q 
Φ
α

R-isomer 648.2

25 9 Chiral
η.»^βΧΟ0;

α CM· W

φ

α

R-lsomer 514.1
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27 O Chiral
ϊΗ· 1 Γ°Η

τ

τ

R-‘isomer 542.2

28 0 Chiral

H>MOU".,4

Cl Η til
‘Ιχ^·

R-isomer 442.1

29

CH, 0 04» Μ ±ψ

Η£'°

R-isomer 449.2

30 0 ChiralCIH _ . 0 ΟΗ
0 ^Υτ ϋ

Ε Η 1*0
CHS JLό

h3c'

R-isomer 449.2
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31 0 Chira

1_ H■ Φ

Na J
HP'°

R-isomer 478.0

32 o Chiral

" X ό

R-isomer Θ83.3

15

Pharmacological Examples

Preparation and determination of the enzymatic activity of the catalytic domains of 
human stromelysin and of neutrophil collagenase.

The two enzymes - stromelysin (MMP-3) and neutrophil collagenase (MMP-8) - were 

prepared according to Ye et al. (Biochemistry; 31 (1992) pages 11231-11235). To 

measure the enzyme activity or the enzyme inhibitor action, 70 μΙ of buffer solution and 

10 μΙ of enzyme solution are incubated for 15 minutes with 10 μΙ of a 10% strength (v/v) 
aqueous dimethyl sulfoxide solution, which optionally contains the enzyme inhibitor. After 
addition of 10 μΙ of a 10% strength (v/v) aqueous dimethyl sulfoxide solution which 

contains 1 mmol/l of the substrate, the enzyme reaction is monitored by fluorescence 

spectroscopy (32Θ nm (ex) / 393 nm (em)).
The enzyme activity is shown as the extinction increase/minute. The ICso values listed in 

Table 2 are determined as those inhibitor concentrations which in each case lead to a
50% inhibition of the enzyme.
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The buffer solution contains 0.05% Brij (Sigma, Deisenhofen, Germany) and also
0.1 mol/l tris/HCI, 0.1 mol/l NaCl, 0.01 mol/l CaCI2 and 0.1 mol/l piperazine-N.N’-bisp- 

ethanesulfonic acid] (pH=6.5).
The enzyme solution contains 5 pg/ml of one of the enzyme domains prepared

5 according to Ye et al. The substrate solution contains 1 mmol/l of the fluorogenic 

substrate (7-methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-Leu-3-(2'14'-dinitrophenyl)-L-2,3- 

diaminopropionyl-Ala-Arg-NH2 (Bachem, Heidelberg, Germany).

Table 2

Ex. No. MMP-3 MM P-8

10 1x10* 2x10*

11 2x10* 3x10*®

15 6x1 O’7 3x75*

16 δ^ϊσ7 2x10*

17 1x10* 4x10*

18 5x1 O'7 2x10*
19 4x1 O'7 3x10*

20 2x10* 1x10’7

21 2x1 O’7 8x10*

22 3x1 O’7 8x10*

23 2x10‘7 7x10*

24 3x10‘7 6x10*

25 2x1 O’7 1x10*
26 8x10* 8x10*

27 1x10’7 1x10*

28 2x10* 2x10‘8
29 2x10* 2x10*

30 3x1 O’® 5x10*
31 2x10* 4x10*

32 4x1 O'7 1x10*
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The terms “comprise”, “comprises”, “comprising” and “comprised” when 

used in this specification is taken to specify the presence of stated features, 

integers, steps or components but does not preclude the presence or addition of 

one or more other features, integers, steps, components or groups thereof.
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)ftateototfikHxxx HOE 97/F135
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

A compound of the formula I

(i)

and/or a stereoisomeric form of the compound of the formula I and/or a 

physiologically tolerable salt of the compound of the formula I, where 

R1 is 1. phenyl,

2. phenyl which is mono- or disubstituted by
2.1. (Ci-Ce)-alkyl, which is linear, cyclic or branched,

2.2. -OH,
2.3. (Ci-Ce)-alkyl-C(O)-O-,

2.4. (Ci-Ce)-alkyl-O-,
2.5. (Ci-Cej-alkyl-O-iCrC^-alkyl-O-,
2.6. halogen,

2.7. -CF2,
2.Θ.  -CN,

2.9. -NO2,

2.10. HO-C(O)-,

2.11. (CrCeJ-alkyl-O-CiO)-,
2.12. methylenedioxo,
2.13. Rs-(Re )N-C(O)-, in which R5 and Re are identical or different 

and represent a hydrogen atom or (Ci-Ce)-alkyl-,

or
2.14. R5-(R6 )N- in which R5 and Re are identical or different and 

represent a hydrogen atom or (Ci-C6)-alkyl-,
3. a heteroaromatic from the following group 3.1. to 3.15., which is

unsubstituted or substituted as described under 2.1 to 2.14,
3.1. pyrrole,

3.2. pyrazole,

25
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3.3. imidazole,
3.4. triazole,
3.5. thiophene,

3.6. thiazole,

3.7. oxazole,
3.Θ.  isoxazolo,

3.9. pyridine,
3.10. pyrimidine,
3.11. indole,
3.12 benzothiophene,
3.13. benzimidazole,

3.14. benzoxazole or

3.15. benzothiazole,
4. -OH and A is a covalent bond,

5. -0-R12 * 14 and A is a covalent bond, -CH=CH- or -CsC- 

and in which R14 is

1) (CrCei-alkyl,

2) (C3-Ce)-cycloalkyl,
3) benzyl or
4) phenyl,

6. -COOH and A is a covalent bond, -CH-CH- or -OC-,

7. (CrC6)-alkyl.

8. (C3-C6)-cycloalkyl-O-(CrC4)-alkyl,

9. halogen and A is a covalent bond, -CH=CH- or -C^C-,

10. -CN and A is a covalent bond, -CH=CH- or -CsC-,

11. -NO2 and A is a covalent bond, -CH=CH- or -CsC-, or

12.
R2 is 1.

2.

30

-CFs, and

HO(H)N- or
R7-O-, in which R7 is

2.1 a hydrogen atom,
2.2 (Ci-Ce)-alkyl.
2.3 allyl or
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2.4 benzyl,
R3 and R4 are identical or different and are

1. a hydrogen atom,
2. (C1-Ce)-alkyl,

3. phenyl-(CH2)m, in which phenyl is unsubstituted or mono- or
disubstituted as described under 2.1 to 2.14. and m is the integer 
zero, 1,2 or 3,

4. Ra-(CO)-, in which Re is

4.1 (CrCe)-alkyl,
4.2 phenyl-^CHh)™-. in which phenyl is unsubstituated or mono- 

or disubstituted as described under 2.1. to 2.14. and m is the 

integer zero, 1,2 or 3,
4.3 R7-O-C(O)-(CH2)n- in which R7 is as defined above and 

n is the integer zero, 1,2, 3,4, 5 or 6,
4.4 RLNiHHR’j-CiH)-, in which R7 is as defined above and 

R® is the characteristic radical of a proteinogenic a-amino 

acid and in which R9 is unsubstituted or mono- or 

disubstituted on an oxygen or sulfur atom by (Ci-C4)-alkyl, 
benzyl or allyl or is substituted by an N-protective group,

4.5 R7-C(O)-N(H)-(R9)-C(H)-, in which R7 and R9 are as 

defined under 4.4, or
4.6 R10-O-C(O)-N(H)-(R8)-C(H)-, in which R9 is as defined under

4.4 and R10is

4.6.1 (Ci-Ce)-alkyl,

4.6.2 allyl,
4.6.3 benzyl or

4.6.4 (9-fluorenyl)methyl,
5. R10-O-C(O)-, in which R10 is as defined under 4.6.1 to 4.6,4,
6. R15-SO2-, in which R1S is

6.1 (Ci-C6)-alkyl,

6.2 allyl or

6.3 phenyl-(CH2)m- in which phenyl is unsubstituted

30
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or mono- or disubstituted as described under 2.1 to

2.14 and m is the integer zero, 1,2 or 3, or

7. H2N-C(=NH)-, or
R3 and R4 together with the nitrogen atom form a radical of the formula X« or Xt,.

10

15

(Xa) (Xb)

A is a) a covalent bond,

b) -ο-.

0 -CH=CH- or

d) -C^C-

B is a) -(CH2)m-, in which m has the abovementioned meaning,

b) -O-(CH2)q, in which q is the integer 1,2, 3, 4 or 5, or

c) -CH=CH- and
Xis -CH:=CH~, an oxygen atom or sulfur atom.

A process for the preparation of the compound of the formula I as claimed in 

claim 1, which comprises

a) converting the compound of the formula II

4

into a compound of the formula III,

(Hi)
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in which R10 and R1’ are -NO2 or a hydrogen atom and R10 and R11 

are not identical, and

b) reacting the compound of the formula III obtained in a) with the compound 

of the formula IV

10

15

in which Β, X, A and R1 are as defined in formula I and R2 is a chlorine 

atom, imidazolyl or -OH, in the presence of a base or, if appropriate, a 

dehydrating agent to give a compound of the formula V 

in which R10 and R11 are -NO2 or a hydrogen atom and R™ and R11 

are not identical, and

c) ' subjecting the compound of the formula V obtained in b) to an 
isomer separation and obtaining a compound of the formula I in which R3 
and R4 together with the nitrogen atom form an NO2 radical which binds to 

the phenyl radical in position 6 or 7, or

d) reducing the compound obtained in c) to a compound of the formula I in
20 which R3 and R4 are hydrogen, or

e) acylating a compound obtained in d) with carbonyl or sulfonyl chlorides, 
carboxylic or sulfonic imidazolides. chloroformic acid esters, active esters 

or anhydrides, or
25

f) reacting a compound obtained in d) with the appropriate amino acid, 
carboxylic acid, aldehyde or an optionally substituted guanidine, or
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g) alkylating a compound obtained in d), or

h) reacting a compound obtained in a) to give a compound of the formula VI,

5 in which E is a N-protective group and R10 and R11 are as defined above 

and separating the compound of the formula VI into the regioisomers of 
the formulae VI! and VIII

10

(VIII)

15

and reacting the nitro group as described under d) and reacting the 

compound obtained as under e), f) or g), or

• ·

• ·
i) reacting a compound obtained by the process h), g), f), e) or d) to give 

the corresponding carboxylic add esters (R2 = O-R7) or reacting it with 

hydroxylamine (R2 = -N(H)-OH).

3. A pharmaceutical, comprising an efficaceous amount of at least one compound of 
20 the formula I as claimed in daim 1 together with a pharmaceutically suitable and

physiologically tolerable exdpient, additive and/or other active compounds and 

auxiliaries.

4. The use of at least one compound of the formula I as daimed
in daim 1 for the production of pharmaceuticals for the prophylaxis and therapy of

disorders in the course of which an increased activity of matrix-degrading
metalloproteinases is involved.

25
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5. The use as claimed in claim 4 for the treatment of degenerative 

joint disorders such as osteoarthroses, spondyloses, chondrolysis after joint 
trauma or relatively long joint immobilization after meniscus or patella injuries or 
ligament tears, disorders of the connective tissue such as collagenoses,

5 periodontal disorders, wound healing disorders and chronic disorders of the
locomotory apparatus such as inflammatory, immunologically or metabolically 

related acute and chronic arthritides, arthropathies, myalgias and disorders of the 

bone metabolism, ulceration, atherosclerosis and stenoses, but also for the 

treatment of inflammations, carcinomatous disorders, formation of tumor

····

···

·»♦·
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metastases, cachexia, anorexia and septic shock.

Process for the production of a pharmaceutical, characterized in that at least 

one compound of the formula I as claimed in claim 1 is brought into a suitable 

administration form using a pharmaceutically suitable and physiologically 

tolerable excipient and, if appropriate, further suitable active compounds, 
additives or auxiliaries.

t

DATED this 13th day of May 1998.

HOECHST AKTIENGESELLSCHAFT

WATERMARK PATENT & TRADEMARK ATTORNEYS 
290 BURWOOD ROAD
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