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HUMBERTO RUBIO CAMACHO, mayor de edad, domiciliado en Bogota, D.C.,
identificado con la cédula de ciudadania niimero 17'192.062 de Bogota, abogado
graduado portador de la Tarjeta Profesional No. 50.007 expedida por el Consejo
Superior de la Judicatura, actuando en caracter de Apoderado de GRUNENTHAL
GMBH, domiciliado en Zieglerstrasse 6, 52078 Aachen, Alemania, encontrandome
dentro de la debida oportunidad procesal para dar respuesta al auto proferido por su
Despacho, como resultado del examen de fondo Articulo 45 y examen de
patentabilidad Articulo 46 mediante Oficios Nos. 4488 y 4489 y conceptos Técnicos
Nos. 761 y 762, notificados por fijacion en lista de 17 de abril de 2.009, me permito
manifestar y anexar: :

.- Manifiesto y Anexo:
Articulo 46:

Para dar cumplimiento con el articulo 46 de la Decision 486 de la Comision de la
Comunidad Andina, estamos anexando los articulos solicitados por el examinador:

A. MAYER J P E AL: Application Of The Pictet-Spengler Reaction In
Combinatorial Chemistry” TETRAHEDRON LETTERS, ELSEVIER
SCIENCE PUBLISHERS, AMSTERDAM, NL, Bd. 37, Nr. 32, 5. August 1996
( 1996-08-05), Seiten 5633-5636, XP004030498 ISSN: 0040-4039.

B. NAGY T ET AL: “Synthesis and analgesic evaluation of some 1, 1-
disubstituted 3-carboxy-4-phenyl-1,2,3,4-tetrahydro-beta-carboline
derivatives “EUROPEAN JOURNAL OF MEDICINAL CHEMISTRY,
EDITIONS SCIENTIFIQUE ELSEVIER, PARIS, FR, Bd. 30, Nr. 7, 1995,
Seiten 575-586, XP004040182 ISSN: 0223-5234
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Articulo 45
Para dar cumplimiento a las observaciones realizadas por el examinador una vez
realizado el estudio de fondo de la presente solicitud, damos respuesta a cada una

de las objeciones:

Del Capitulo Descriptivo y de las Reivindicaciones

1.1 Descripcion

1.1.1 El Examinador considera que las reivindicaciones 1 - 12 y 16 carecen de
sustento en la seccidn descriptiva de la solicitud, dado que no hay datos
comparativos que contrasten los compuestos de acuerdo al invento, con los
compuestos de acuerdo al estado de la técnica mas cercano (D1) lo que permitiria
evaluar las ventajas técnicas.

El solicitante manifiesta que todos estos compuestos de los ejemplos fueron
sintetizados y la actividad contra el receptor ORL1 fue investigada in vitro.

Hacemos notar al examinador que la actividad de los compuestos de ejemplo fue
medida a una concentracion de prueba comparativamente baja, 1 pM. Los
compuestos que inhibieron el receptor de ORL1 en 1 uM por al menos un 15% o los
compuestos que exhibieron un valor Ki de menos de 10 uM fueron calificados como
activos (“+"). Con respecto a esto, notese que solo 8 de los practicamente 1000
compuestos fueron clasificados como inactivos (“-*) bajo esta definicion; Si estos
compuestos exhibian actividad suficiente a mayores concentraciones o no, no fue

examinado.

1.1.2 El Examinador considera que D1 representa el estado de la técnica mas
cercano.

Como fue ya sefialado correctamente por el examinador, los compuestos de acuerdo
al presente invento difieren de los compuestos de acuerdo a D1 al menos en la
presencia de un grupo amino en el anillo espirociclico, es decir la mitad -NR'R?,

El grupo amino sustituido en el anillo espirociclico mencionado es, sin embargo,
esencial para la afinidad de los compuestos espirociclicos de acuerdo al invento con

el receptor ORL-1 (y con el receptor y-opiaceo).

El siguiente compuesto, de acuerdo a D1, fue sintetizado:

=

B NH

Comparativo (ORL-1: -14%; u: 4%)

(v
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Respecto a esto, destacamos que el compuesto comparativo de arriba solo difiere
del compuesto de ejemplo AA-1, de acuerdo al sumario de pruebas experimentales
anexado, en que falta el grupo dimetilamino.

Se midi6 la afinidad del compuesto comparativo mencionado contra el receptor ORL-
1 como también contra el receptor y-opiaceo. Los resultados de las mediciones (-
14% y 4% respectivamente) demuestran que compuestos de este tipo, es decir,
compuestos sin un grupo amino en el anillo espirociclico, no exhiben una afinidad
significativa hacia el receptor ORL-1 ni el receptor p-opiaceo.

De esta manera, puede ser considerada como la ventaja técnica de los compuestos,
de acuerdo al presente invento, que llevan un grupo amino —NR'R? en el anillo
espirociclico su afinidad al receptor ORL-1 y al receptor p-opiaceo, en donde los
compuestos de acuerdo a D1, que no tienen tal grupo amino, no se enlazan a estos
receptores.

1.1.3 Ademas, los datos experimentales anexados demuestran que otros
sustituyentes y residuos de la estructura espirociclica de los compuestos de acuerdo
al invento pueden ser variados dentro de amplios limites sin disminuir su excelente
afinidad con el receptor ORL-1 y el receptor p-opiaceo.

Esto se ve ilustrado mas claramente en lo siguiente, donde las afinidades contra el
receptor ORL-1 y contra el receptor p-opiaceo estén expresadas en porcentajes (%)

a una concentracion de prueba de 1 uM,;

1) X

Ejemplo 1 BB.1
{QORLT 99%,; ¢ 89%) GRLYT 99%, u T02%;)
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Ejemplo 1 FF-20
(ORL1 98%, p Y8%) (ORL1 81%, p 101%)

Las comparaciones ejemplificadas arriba demuestran que la diversidad estructural
de la definicion de los compuestos de acuerdo a la reivindicaciéon 1 esta totalmente
justificada y que el grupo amino —NR'R? es necesario para mantener la afinidad del
compuesto hacia el receptor ORL-1 y al receptor p-opiaceo.

1.2 Reivindicaciones

1.2.1 El Examinador objeta que la presente solicitud carece de concision y objeta las
reivindicaciones 1, 6, 8 y 9, en particular en contra de la definicion de arilo,
heteroarilo, cicloalquilo y los sustituyentes de los mismos como también los
sustituyentes de alquilo.

Para mayor claridad de la materia reivindicada y teniendo en cuenta las
observaciones del examinador, estamos presentando un nuevo Capitulo
Reivindicatorio Modificado, que reemplaza el presentado con la solicitud inicial sin
que implique ampliacién de la invencion.

Teniendo en cuenta lo anterior y el nuevo pliego de reivindicaciones presentado, el
solicitante considera que se han superado las objeciones; adicionalmente el
solicitante aclara que la definicién general de “arilo” indicado en la reivindicacion
puede comprender de 6 a 16 atomos de carbono. El sustento para esta afirmacion
se encuentra en la parte general de la descripcién, donde los siguientes arilos son
ejemplificados: fenil (Cs), indan (Co), tetralin (Cio), naftil (Cio), fluoreno (Cya),
fenantreno (C14), y fluoranteno (Cie).

1.2.2 Se han modificado los aspectos objetados por el examinador en las
reivindicaciones 13 a 15.

1.2.3 Siguiendo la sugerencia del examinador, se han eliminado los términos
“solvatos” e “hidratos” de la reivindicacion 16.

1.2.4 Confiamos en que la objecion levantada por el Examinador en contra de las
multiples posibilidades de medicinas obtenidas al combinar el compuesto de formula
| con otras sustancias activas ha sido superada con lo expuesto en el punto 1.1.1.

0N
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1.2.5 Respecto a la observacion del examinador que indica que la reivindicacioén 23
esta incompleta, consideramos que se trata de un error involuntario, teniendo en
cuenta que el pliego de reivindicaciones presentado en esta solicitud contiene
unicamente 18 reivindicaciones.

1.2.6 Adicionalmente, nos permitimos realizar las siguientes aclaraciones en
conexion con “Ci.s alquilo” usualmente estd explicitamente especificado en la
reivindicacion 1 que este residuo puede ser, entre otras cosas, “saturado o no
saturado, ramificado o no ramificado”.

Sin embargo, en conexion con “Cqs alquilo” uniendo a arilo, Cs.g cicloalquilo y
heteroarilo, no se especifica explicitamente en la reivindicacion 1 que “Cq.3 alquilo”
también puede ser “saturado o no saturado, ramificado o no ramificado”.

No obstante lo anterior en la descripcidn claramente se define que tanto “C4.s alquilo”
como “C1.3 alquilo” pueden ser “saturado o no saturado, ramificado o no ramificado”
(descripcidon pagina 7).

Algunos ejemplos representativos de compuestos realizando puentes de Ci.3 alquilo
no saturados y enlaces de C_; alquilo ramificados respectivamente, se demuestran:
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Asi, basados en lo divulgado en la descripcion, se han realizado las modificaciones
pertinentes en la Reivindicaciones en lo que concierne a “Cq.s alquilo” y “C4.3 alquilo”
en las definiciones de R®, R®, R®, R”, R®, R°, R’ y R™? b especificamente en la
reivindicacion 1 refiriéndose al significado a de “Cy.; alquilo”, “en cada caso saturado
o no saturado, ramificado o no ramificado”.
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En cuanto a la definicion R' significa H; C4.s alquilo, en cada caso saturado 0 no
saturado, ramificado o no ramificado, mono- o poli-sustituido 0 no sustituido; Cz.5 —
cicloalquilo, en cada caso saturado o no saturado, ramificado o no ramificado, mono-
0 poli-sustituido 0 no sustituido; arilo, o heteroarilo, en cada caso saturado o no
saturado, ramificado o no ramificado, mono- o poli-sustituido o no sustituido; o arilo,
Ca.g — cicloalquilo, o heteroarilo, en cada caso saturado o no saturado, ramificado o
no ramificado, mono- o poli-sustituido o no sustituido, anexado mediante C1.3 alquilo;
en cada caso saturado o no saturado, ramificado o no ramificado; OR”’;
NR15R15;

Se realizan enmiendas correspondientes a R°, R®, R® R’, R®, R% R'" en la
reivindicacién 1 adaptada las reivindicaciones dependientes a ésta de manera

consecuente.

2. Unidad de Invencion

El Examinador considera que las reivindicaciones 1 -16 carecen de unidad. Con
respecto a eso, el Examinador considera los siguientes grupos separados de
inventos:

()  compuestos de acuerdo a la formula | donde X es NR' y W es NR*;

(ii) compuestos de acuerdo a la formula | donde X es NR*yWes O 0 S;

(iif)  medicinas que comprenden combinaciones de drogas.

En lo que respecta al grupo de inventos (iii), creemos que mediante la enmienda
propuesta arriba para la reivindicacion 16, la objecién por falta de unidad deberia ser
superada (item 1.1.1).

En lo que concierne al grupo (ii), debemos sefialar que X no puede ser NR? (pero si
NR™).

Ademds, como ha sido demostrado por la extensiva recoleccion de datos
experimentales adjuntos aqui, los compuestos de acuerdo al grupo de inventos (i)
estan relacionados a los compuestos de acuerdo al grupo de inventos (ii) para
formar un concepto general de invencién anico, en otras palabras, la modulacién del
receptor ORL-1 (y el receptor u-opiaceo).

Este aspecto sera discutido de manera mas amplia en conexién con el analisis de
nivel inventivo en el item 4.

Teniendo en cuenta lo anterior consideramos que las objeciones del examinador en
cuanto a la falta de unidad, carecen de sustento en lo que respecta a los grupos de
inventos (i) y (ii).

N
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3. Definiendo el estado de la Técnica

El Examinador se refiere a AU 636 232 (D1), el equivalente australiano de EP-A 466
548, que fue también citado en procedimientos de examen internacional de la
solicitud paralela PCT.

4. Analisis de Patentabilidad

Como ya fue sefialado por el examinador y delineado bajo el item 1.1.3 sefalado
anteriormente, los compuestos de acuerdo al presente invento difieren de los
compuestos de acuerdo a D1 en al menos la presencia del grupo amino en el anillo
espirociclico, es decir el grupo —NR'R?.

Como quedd demostrado por las pruebas comparativas discutidas ampliamente en
el punto 1.1.3, los compuestos de acuerdo a D1 no exhiben afinidad ni al receptor
ORL-1 ni al receptor p-opiaceo. De esta manera, el efecto farmacologico de los
compuestos de acuerdo a D1 tiene que diferir, basado en un principio de
funcionamiento farmacolégico, con el principio de funcionamiento farmacolégico de
los compuestos del presente invento.

Aun si las indicaciones médicas con respecto a D1 y las indicaciones médicas con
respecto al presente invento se superponen parcialmente, existe un gran beneficio
en proveer un medicamento alternativo para tratar la misma enfermedad o desorden
basandose en un principio de accién farmacologica distinto y novedoso.

Un principio de accidon farmacolégica distinto resulta en diferentes riesgos para
efectos secundarios, diferentes interacciones con otras drogas, etc. Un principio de
accion farmacolégica distinto puede requerir también una ruta de administracién
diferente para lograr un efecto terapéutico optimizado.

Adicionalmente, por ejemplo, debido a una disposicién genética, algunos pacientes
pueden ser mas susceptibles a un tratamiento de alguna enfermedad en particular
mediante la modulacién del receptor ORL-1 y del receptor p-opiaceo, que a la
modulacion del receptor que es modulado por los compuestos de acuerdo a D1. Asi,
los compuestos de acuerdo a la presente solicitud son ventajosos en comparacion
con los compuestos de acuerdo a D1, porque tienen un principio de funcionamiento
farmacoldgico distinto.

No hay ningun indicio en D1 de que mediante la introduccién de un grupo amino, es
decir el residuo —NR'R? al sistema de anillo espirociclico, puedan ser logrados
compuestos con afinidad al receptor ORL-1 (ni al receptor J-opiaceo). Asi, el tema
de la reivindicacién 1 no fue puesto en evidencia por D1. Lo mismo se aplica a todas
las reivindicaciones restantes que dependen directa o indirectamente de la
reivindicacién 1.

Consideramos que con el nuevo pliego de reivindicaciones se levanten las
observaciones de definicion, claridad, concision y sustento hechas por el
examinador, teniendo en cuenta que los cambios se entienden comprendidos dentro
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del ambito de proteccion original de la solicitud y por lo tanto se considera que no
hay materia nueva afiadida..

De manera atenta solicito a su Despacho, tener en cuenta todos y cada una de las
consideraciones expuestas anteriormente, al momento de estudiar el presente caso.

i1, Anexo:

2.1 MAYER J P E AL: Application Of The Pictet-Spengler Reaction In
Combinatorial Chemistry” TETRAHEDRON LETTERS, ELSEVIER
SCIENCE PUBLISHERS, AMSTERDAM, NL

22 NAGY T ET AL: “Synthesis and analgesic evaluation of some 1, 1-
disubstituted 3-carboxy-4-phenyl-1,2,3,4-tetrahydro-beta-carboline
derivatives “EUROPEAN JOURNAL OF MEDICINAL CHEMISTRY,
EDITIONS SCIENTIFIQUE ELSEVIER, PARIS, FR

2.3  Nuevo pliego de reivindicaciones.
2.4  Documento que contiene un sumario de ejemplios de compuestos

2.5 Documento que contiene compuestos ejemplares.
ll. Peticion:

Conforme a lo anterior, una vez atendidos los requerimientos y exigencias del
examinador y al tener en cuenta el nuevo capitulo reivindicatorio, los documentos
que contiene los compuestos que permiten evaluar las ventajas técnicas de la
presente solicitud, asi como los argumentos expuesto, solicito muy respetuosamente
a su Despacho, continuar el tramite de rigor y de ser el caso se hagan las
correspondientes observaciones con el animo de hacer lo pertinente dentro del
presente tramite.

Atentamente,

W
HUMBERTO RUBIO CAMACHO
C.C. 17°'192.062 de Bogota
T.P. 50.007 Consejo Superior
de la Judicatura

COD. 4134

05/1249/P000287

A

FNANY

o,

10
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Tetrahedron Letters, Vol, 37, No. 32, pp. 5633-5636, 1996

Pergamon Copyright @ 1996 Elsevier Science Ltd
Printed in Great Britain. All rights reserved

PII: S0040-4039(96)01219-1 0040-4039/96 $15.00 + 0.00

Application Of The Pictet-Spengler Reaction In Combinatorial Chemistry.

John P. Mayer*, Danute Bankaitis-Davis , Jingwen Zhang, Graham Beaton, Kirsten Bjergarde,
Catherine M. Andersen, Burton A. Goodman and Charles J. Herrera,

Amgen Boulder Inc., 3200 Walnut St., Boulder, CO, 80301

Abstract. Reaction of polymer bound tryptophan with a variety of aldehydes and ketones under Pictet-Spengler
like conditions was found (o produce 1,2,3,4-tetrahydro-B-carbolines in excellent yield. The straightforward,
easily automated chemistry and the availability of numerous commercial aldehydes and ketones makes this
approach ideal for combinatorial chemisury application. Copyright © 1996 Elsevier Science Ltd

Combinatorial technology, initially focused on peptides and peptide-like structures,12-¢ has recently
begun to emphasize low molecular weight compounds for use in basic drug discovery. Renewed interest in
polymer based synthetic methodology has dramatically expanded application of the original solid phase
concept.2 As a result, a number of pharmaceutically useful heteracyclic structures can now be prepared by
solid phase methodology, including the benzodiazepines,3ab hydantoins,3b lactones,3¢ tetrahydrofurans,3d
thiazolidines3¢ and pyrrolidines.3f This repertoire continues to expand rapidly.

on@’
N
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The B-carboline 1 is a key structural motif common to a large class of tryptophan derived natural
product alkaloids. This class includes the simple tricyclic eleagnines and harmines as well as a number of
structurally more complex examples such as yohimbine, ajmalicine, and the medicinally important reserpine.4
In addition 1o the diverse biological activity of the naturally occuring compounds, synthetically derived B-
carbolines also exhibit significant bioactivity, particularly in the central nervous system, where several are
known to interact at benzodiazepine, 33 serotonin,® and dopamine3¢ receptor sites. The broad spectrum of
biological activity and the rigid, heterocyclic skeleton of this unique pharmacophore presented an excellent
opportunity for combinatorial application.

We and othersS have reasoned that access to this class of compounds could be realized through the
Pictet-Spengler cyclization reaction” in a solid phase protocol (Scheme 1). Due to the commmercial

5633
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availability of a wide variety of aldehydes and ketones as well as a number of substituted tryptophan
derivatives, a large number of B-carbolines could be realistically proposed.

A key aspect of the methodology is the condensation of a polymer bound tryptophan and an aldehyde
or ketone component at room temparature under acidic conditions. Use of 1% trifluoroacetic acid/methylene
chloride reaction mixture was an ideal choice for several reasons: polystyrene based supports exhibit excellent
swelling properties in both solvents; the Wang8 resin linker utilized in this procedure is stable to low (<5%)
TFA concentrations; these conditions are also compatible with existing automated synthesis instruments.

o~ cor~ @)
T .. QO
NHFmoc —_— NH;
N N

H

. = Wang polystyrene resin

CO4H CO[W\—.
C
rrr —— Ok
N N
H g/ g, H gl "R,
Scheme 1, Generalized synthetic procedure. a) 2 x 20% piperidine/ DMF. b) 4 eq. aldehyde or ketone in 1%
TFA/CH2CI2, r.t. ¢) 95% TFA/H20 2hrs,

The following is a description of the general procedure: a g portion of Fmoc-L-Tryptophan-Wang
resin (available from a number of commercial sources) with a typical loading range of 0.5 to 0.7 mmol/g was
treated with two portions of 20% piperidine in DMF 1o remove the Frnoc protecting group. The resin was then
washed several more times with DMF followed by CH»Cly before introduction of four equivalents of an
aldehyde or ketone in a 1% solution of TFA in CH2Clz. The reaction vessel was then agitated at room
temperature for two to four hours in the case of the aldehydes and from 48 to 72 hours when utilizing ketone
synthons. Reaction progress could be conveniently monitored by the Kaiser method.? Cleavage from the
support was accomplished by suspending and stirring the resin in neat wifluoroacetic acid for a period of two
hours at room temperature and the product was recovered by filtering the suspension and concentrating the
filtrate. Selected examples are summarized in Table 1. Analytical high performance liquid chromatography
was used to analyze the crude samples and revealed the presence of both diastereomers in a majority of the
aldehyde derived products, although no attempt was made to assign absolute stereochemistries. Purities of the
crude compounds were typically in excess of 85% based on HPLC analysis; however, a number of methyl
ketones (entries 5, 6 and 7 in Table 1) exhibited purities of only around 50%. In these cases the sole
contaminant was identified as unreacted tryptophan. Preparative scale, liquid chromatography (0.1% HCl in

™
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water/ acetonitrile, Vydac C-18 preparative column) was utilized for purification of representative samples.
Characterization consisted of lH-NMR and electrospray mass spectroscopy. 10

OOH
NH
H

Ry R
11a 11b
catry aldehyde/ R, R, % HPLC % mass
ketone purity TECOVErY
, Oj\' O/ H 90 8
o]
3
H H 92 89
N,
p T L) 4 # 98
N
CHy { CHy 56 97
5
0

Table 1. Structures of representative B-Carbolines,

Our results demonstrate the Pictet-Spengler reaction to be an efficient method for the solid phase
synthesis of B-carbolines from tryptophan based substratesi2, a chemistry that is also compatible with our
current methods of automation. We anticipate that this reaction will be an important tool for the construction
of diverse arrays of small molecules based on f-carbolines and other related heterocycles.
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Summary — New 4-phenyl-1,2,3,4-t1etrahydro-B-carbolines were synthesized from B-phenyltryptophan cster. They were evaluated in
induced pain on rodents. Amide 17b proved to be the most powerful in the series. Several compounds display significative antiinflam-

matory properties.

B-substituted ci-amino-acid / tryptophan / p-carboline / analgesia / inflammation

Introduction

In the course of previous studies on 1,1-disubstituted
3-carboxy-1,2,3,4-tetrahydro-B-carbolines we have
synthesized structurally new compounds and studied
their therapeutic potential [1]. Some of these compounds
were found to possess significant analgesic activities
associated with antiinflammatory properties. Based on
these results, we planned a new programme of syn-
theses with the aim of reinforcing analgesic proper-
ties. The spiro derivative 1a,b (scheme 1), which has
interesting analgesic activity in several animal models
at 50 mg/kg ip and inhibitory properties in vitro on
S-lipoxygenase, was chosen as a starting point. Un-
fortunately, la,b proved to be inactive via per os
administration in the same animal models and showed
behavioural changes and other side effects with other
conditions (eg, catalepsy ptosis, apathy, ataxia and
respiratory depression) (G Adam, unpublished results).
In order to determine structural requirements needed
for high antinociceptive activity via per os adminis-
tration and a high safety index, defined as the ratio of
the EDy, over the dose causing the first behavioural
changes, we have explored the following pharmaco-
modulations:

— replacement of the heterocyclic spiro system in 1
by carbocyclic or basic substituents,

*Correspondence and reprints

~ modification on the C-3 carboxylic function (amidi-
fication or esterification),
— incorporation of a second carboxylic group in posi-
tion C-1 or C-3,
— change of configuration of the asymmetric carbons
(C-1, C-3, C-4).

Some of these pharmacomodulations led to deriva-
tives structurally related to the potent analgesic peme-
dolac [2, 3].

Chemistry

The 1,1-disubstituted 4-phenyltetrahydro-$-carbolines
listed in tables I-II1 were prepared by the method
shown in schemes 2—-6. Chemically, a Pictet—Spengler
cyclization [4] reaction was implied starting from the
appropriately functionalized tryptophan derivatives. A
B-phenyl substituent was incorporated by means of

Ph

P . COE
\ N3H Q0
N u COOH
N
1 ' Pamedoiac

Scheme 1.
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Table L. Physical data of 1,1-disubstituted tetrahydro-fi-carboline derivatives.
Compound  Yield(%)  Mp(°C)  Solvem  [Rv(eml)  MSmiz(%)  Formula®
M*
6 69 198-199 Ether/n-hexane 3380 475 (61) C,sHNLO,
1725 417 (50) (475.57)
1705 402 (49)
7 56 160 EtOH 3390 509 (3) CyyHN;0,2H,0
(dec) 1740 481 (24) (545.58)
1625 409 (24)
la,b» 82 105-107 Ether/n-hexane 3400 403 (26)  CyHxN;0,2H,0
2955 344 (88) (421.53)
1725 330 (10)
9b 21 193-194 EtOH 3390 362 (1) C1:HN,0,HCl
(HCI) 2960 333 (100) (398.91)
1720 259 (38)
10b 34 147-148 EtOH 3395 362 (2) CoHy N0,
2960 333 (100) (362.46)
1730 259 (36)
11b 9 170-172 Ether 3380 434 (23) CyHyN,O,
2975 405 (81) (434.52)
1725 347 (85)
12b 25 167-168 Ether 3370 434 (5) C;HxN,O,
2970 405 (100) (434.52)
1725 347 (44)
13b 60 190-192 H.0 3210 378(1)  CpH,N;0.2H,0
1710 334 (18) (414.45)
1625 333(7)
15a 62 210-214 McOH/ether 3280 490 (2) CaHyoNLOHCI
(HCI) 1710 364 (18) (527.06)
1660 336 (100)
1620
17a 15 lo1-164 Ether 3280 441(12) CyH;N;0-0.5 H,O
2930 398(11) (450.51)
1650 315 (100)
17b 40.5 149-151 Ether 3410 441 (14)  CrHyN;O(CHy),0
2930 316 (25) (515.41)
1645 315 (98)
22a 18 251 Ether 3320 436 (8) CyHyxN,0
(dec) 3260 435 (26) (435.55)
1650 392(2)
315 (36)
22b 37 221-222 Ether 3305 436(22) CH,aN,0
3280 435 (72) (435.55)
1660 392 (15)
337 (30)

aDiastereomeric mixture; belemental analyses (C, H, N) were within £0.4% of the theoretical values.
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Table IL TH-NMR spectral data of 1,1-disubstituted tetrahydro-$-carbolines.
Compound IH-NMR(CDCly § (relative 1o TMS as internal standard), J (H2))
6 1.14 and 1.20 (t,j: 7.5, 2 x 3H, OCH,CH,), 1.61-2.95 (m, 8H, piperidine-H), 2.05 (s, 1H, NH), 2.41 (s, 3H, N-

CH,), 3.83, (dq, J, = 10.5, J, = 7.5, 1H, OCH,CH,), 4.02 (dg, J, = 10.5, J; = 7.5, 2H, OCH,CH), 4.17 (dq,
J,=10.5,J, = 7.5, 1H, OCH,CH,), 5.13 (s, 1H, H.4), 6.92-7.34 (m, 9H, aromatic), 8.91 (s, 1H, indole NH)

7 1.07 and 1.23 (1, J = 8, 2 x 3H, 2 x OCH,CH,), 3.29 (s, 1H, NH), 3.79, 3.96, 4.08 and 4.32 (dq, J, = 8, J, =
5.5, 2 X 2ZH, OCH,CH,), 5.40 (s, 1H, H-4), 6.58-7.61 (m, 13H, aromatic), 7.92 (s, 1H, isatin NH), 8.69 (s, 1H,
indole NH)

1a,b® 1.01, (1.21) (1, J = 7.7, OCH,CH,), 1.71-2.81 (m, 8H, piperidine-H), 2.42 (s, 3H, N-CH,), 3.66 (br d,J = 9, 1H,
H-3), 4.04 (m, 2H, OCH,CH,), (4.20) (dd, J, = 12,J, =5, 1H, H-3),4.23 (d,J = 9, 1H, H-4), (4.55) (d,J = 5, 1H,

H-4), 5.25 (br s, 1H, NH), 6.53-7.38 (m, 9H, aromatic), (9.87), 9.81 (s, 1H, indole NH)

9b 1.03 (t, J = 7, 3H, CH,CH,), 1.06 (1, J =
CH,CH.), 1.93 (s, 1H, NH), 3.80 (d,J =
6.55 (d, J = 7, 1H, indole-H), 6.78 (1, J
phenyl, indole-H), 7.95 (s, 1H, indole NH)

7, 3H, OCH,CH.,), 1.45 (s, 3H, CH,), 1.88 (qd, J,
0, 1H, H-3), 4.05 (g, J = 7, 2H, OCH,CH,), 4.25 (d
=7, 1H, indole-H), 7.04 (t, J = 7, 1H, indole-H),

=27, J,=1,2H,
,J =10, 1H, H-4),
7.15-7.27 (m, 6H,

10b 0.85 (1, =7, 3H, CH.CH,), 1.02 (1, J = 7, 3H, OCH,CH,), 1.55 (s, 3H, CH,), 1.88 (q, / = 7, 2H, CH,CH,), 2.12
(brs, 1H, NH), 3.81 (d,J = 10, 1H, H-3), 4.02 (q,J = 7, 2H, OCH,CH,), 4.23 (d, J = 10, TH, H-4), 6.32(d,J = §,
1H, indole-H), 6.78 (1, J = 8, 1H, indole-H), 7.03 (1, J = 8, 1H, indole-H), 7.15-7.28 (m, 6H, phenyl, indole-H),
8.01 (s, 1H, indole NH)

i1b 0.85 (t,J = 7.5, 3H, CH,CH), 1.01 (1, J = 7.5, 3H, OCH,CH}), 1.26 (1, J = 1.5, 3H, OCH,CH,), 1.90 (br 5, 1H,
NH), 2.05-2.31 (m, 2H, CH,CH}), 2.92 (d, J = 16, 1H, CH,CO.Et), 3.08 (d, J = 16, 1H, CH,CQ,Et), 3.73 (d,
J =95, 1H, H-3), 4.03 (q, J = 7.5, 2H, OCH,CH,), 4.17 (g, J = 7.5, 2H, OCH,CH,), 4.22 (d, J = 9.5, 1H, H-4),
6.30 (d, {{: 8, 1H, indole-H), 6.78 (1, J = 8, 1H, indole-H), 7.02-7.28 (m, 7H, phenyl, indole-H), 8.89 (br 5, 1H,
indole NH)

12b 1.03 (1, J = 7, 3H, CH,CH)), 1.05 (t, J = 7, 3H, OCH,CH,), 1.20 (1, J = 7, 3H, OCH,CH,), 2.05 (q, J = 7, 1H,
CH,CH,), 2.06 (q,J = 7, 1H, CH.CH,), 2.28 (br s, 11, NH), 2.75 (d, J = 16, 1H, CH,CO,Et), 2.91 (d, J = 16, 1H,
CH,CO,EY), 3.78 (d, J = 10.5, 1H, H-3), 4.05 (q,J = 7, 2H, OCH,CH,), 4.15 (q, J = 7, 2H, OCH,CH,), 4.26 (d,
J =10.5, 1H, H-4), 6.52 (d, J = 7.5, 1H, indole-H), 6.78 (t, J = 7.5, 1H, indole-H}, 7.06 (t, J = 7.5, 1H, indole-H),
7.16~7.32 (m, 6H, phenyl, indole-H), 9.28 (br s, 1H, indole NH)

15ab 0.55-1.75 (m, 10H, cyclohexane-H), 2.42 (br s, 1H, NH), 3.48 (m, 1H, CONH-cyclohexyl-H-1), 4.84 (d,J = 5,
1H, H-3), 5.11 (d,J = 5, 1H, H-4), 6.21 (d, J = 9, 1H, CONH), 6.87 (d,J = 7.5, 1H, indole-H), 6.93 (1,7 = 7.5,
1H, indole-H), 7.08-7.44 (m, 11H, phenyl. isatin, indole-H), 8,97 (br s, 1H, isatin NH), 9.48 (br s, 1H, indole

NH)

17a 1.25-2.18 (m, 21 H, cyclohexane-H, NH), 3.67 (m, 1H, CONH-cyclohexyl-H-1"), 3.97 (ad,J, = 4 ,J, = 4, 1H,
H-3),4.93(d,J =4, 1H, H-4), 6.73 (d, J = 9, 1H, CONH-cyclohexy}), 6.95 (1, J = 7, indole-H), 7.10 (t, J = 7, 1H,
indole-H), 7.17-7.27 (mn, 6H, phenyl, indole-H}), 7.32 (4, J = 7, 1H, indole-H), 8.15 (s, 1H, indole NH)

17b¢ 0.71-2.15 (m, 21 H, cyciohexane-H, NH), 3.42 (d, J = 9.2, 1H, H-3), 3.71 (m, 1H, CONH-cyclohexyl-H-1", 4.29

(d,J = 9.2, H-4), 5.14 (d, J = 8.1, IH, CONH-cyclohexyl), 6.57 (d, J = 7.5, 1H, indole-H), 6.78 (i, J = 7.5, 1H,
indole-H), 7.02 (1, J = 7.5, 1H, indole-H), 7.18~7.31 (m, 6H, phenyl, indole-H), 8.07 (s, 1H, indole NH)

22a¢ 1.20-2.04 (m, 10H, cyclohexane-H), 2.38 (br d, J = 12, 1H, NH), 4.20 (dd, J, = 12, J, = 3.5, 1H, H-3), 4.68 (d,
J =3.5,1H, H-4), 6.78-7.60 (m, 14H. phenyl, aniline, indole-H), 9.80 (s, 1H, CONH), 11.02 (s, 1H, indole NH)

220 1.25-2.28 (m, 11H, cyclohexane-H, NH), 3.78 (dd, J, = 11, J, = 9.4, 1H, H-3), 4.37 (d,J = 9.4, 1H, H-4), 6.38 (d,
J =75, 1H, indole-H), 6.67 (t,J = 7.5, 1H, indole-H), 6.95 (t, J = 7.5, 1H, indole-H), 7.04-7.55 (m, 11H, phenyl,
aniline, indole-H), 9.73 (s, 1H, CONH), 10.93 (s, 1H, indole NH)

‘Diastcregmeric mixture, sighals in parentheses belong to the second diastereomer; PCDC], + CD,0D; <CDCl; + DMSO-d;;
SDMSO-d,.

1
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Table HL 13C-NMR spectral data of 1,1-disubstituted tetrahydro-f-carbolines.

Compound

B3C-NMR (CDCl, 5( relative to TMS as internal standard))

6

1a,b?

9h

10b

11b

12b

15ab

17a

17b

22a°

22b°

171.2 and 168.9 (CO), 140.0 (phenyl C-1), 136.8* (C-9a), 136.4* (C-8a), 129.2** (phenyl C-2'), 127.9** (phenyl
C-3'), 126.9 (phenyl C-4'), 126.4 (C-4b), 121.8 (C-7), 119.2 (C-6), 118.6 (C-5), 110.6 (C-8), 110.2 (C-4a), 69.1
(C-3), 61.6 and 61.5 (OCH,CH.), 50.8 (piperidine C-2"), 49.5 (C-1), 46.1 (N-CH,), 42.3 (C-4), 39.9 (piperidine
C-3Y, 35.1 (piperidine C-3'), 13.7 and 13.6 (OCH,CH,)

178.5 (isatin CO), 170.2 and 168.8 (CO), 141.3* (C-9a), 140.1* (phenyl C-1'), 136.9 (C-9a), 130.5 (isatin C-
7a’), 130.3 (isatin C-6"), 129.3 (phenyl C-2"), 128.6 (isatin C-3a"), 128.0 (phenyl C-3"), 127.1 gphenyl C-4'),126.2
(C-4b), 125.2 (isatin C-5"), 123.2 (isatin C-4), 122.7 (C-7), 119.6 (C-6), 119.2 (C-5), 113.2 (C-4a), 110.0 (C-8),
110.0 (isatin C-7"), 69.3 (C-3), 61.8 and 61.6 {OCH,CH,), 58.3 (C-1), 41.4 (C-4), 13.8 and 13.6 (CH,CH,)

171.6 (173.1) (CO), 140.1 (140.9) (phenyl C-1'), 140.0 (140.2) (C-9a), 136.3 (136.0) (C-8a), 128.6 §128.5;
(phenyl C-29, 1281 (128.3) (phenyl C-3), 126.9 (126.8) (pheny! C-4), 126.2 (126.3) (C-4b), 121.7 (121.3
(C-7), 119.1'(119.8) (C-6), 118.3 (118.8) (C-5), 110.8 (110.7) (C-8), 110.2 (110.0) (C-4a), 57.4 (61.6) (C-3),
60.5 (60.4) (OCH,CH,), 50.8 (50.7), (piperidine C-2), 50.4 (50.1) (piperidine C-2"), 50.0 (49.9) (C-1), 45.9
(NCH,), 41.9 (46.4) (C-4), 38.1(37.6) (piperidine C-3'), 34.0 (34.8) (piperidine C-3'), 14.1 (13.7) (OCH,CH,)

173.1 (CO), 141.1 (phenyl C-1), 141.0 (C-9a), 135.7 (C-8a), 128.4* (phenyl C-2'), 128.3* (phenyl C-3"), 126.8
(phenyl C-4"), 126.4 (C-db), 121.3 (C-7), 119.7 (C-6), 119.1 (C-5), 110.6 (C-8), 109.2 (C-4a), 6.9 (C-3), 60.6
(OCH,CHj), 53.0 (C-1), 46.0 (C-4), 33.7 (CH,CH,), 26.1 (CH,), 13.8 (OCH,CH,), 8.7 (CH,CH,)

173.1 (CO), 140.7 (phenyl C-1), 139.5 (C-9a), 135.8 (C-8a), 128.7* (phenyl C-2), 128.5* (phenyl C-3), 126.8
(phenyl C-4%), 126.3 (C-db), 121.2 (C-7), 119.8 (C-6), 119.0 (C-5), 110.6 (C-4a), 110.4 (C-8), 62.0 (C-3), 60.6
(OCH,CH,), 53.6 (C-1), 46.3 (C-4), 34.1 (CH,CH;), 28.0 (CH,), 13.7 (OCH,CH,), 7.8 (CH.CH))

172.7 and 172.6 (CO), 140.7 (phenyl C-1), 137.4 (C-9a), 135.9 (C-8a), 128.6* (phenyl C-2'), 128.3* (phenyl
C-3", 126.9 (phenyl C-4'), 125.9 (C-4b), 121.5 (C-7), 119.9 (C-6), 119.0 (C-5), 111.6 (C-4a), 110.7 (C-8), 61.7
(C-3), 60.8 and 60.6 (OCH,CH,), 54.7 (C-1), 46.3 (C-4), 44.7 (CH,CO,Et), 31.5 (CH,CH,), 14.1 and 13.9
(OCH,CH,), 7.8 (CH,CH,)

172.8 and 172.1 (CO), 141.1 (phenyl C-1), 139.0 (C-9a), 135.7 (C-8a), 128.5* (phenyl C-2'), 128.3* (phenyl
C-3'), 126.8 (phenyl C-4'), 126.0 (C-4b), 121.4 (C-7), 119.9 (C-6), 118.9 (C-5), 110.8 (C-8), 109.9 (C-4a), 61.8
(C-3), 61.0 and 60.6 (OCH,CH,), 55.0 (C-1), 45.8 (C-4), 43.1 (CH,CO,Et), 31.4 (CH,CH,), 13.9 and 13.8
(OCH,CH,), 8.2 (CH,CH,)

178.5 (isatin CO), 170.6 (CQ), 141.7* (phenyl C-1"), 139,5* (C-9a), 136.8 (C-8a), 130.7** (isatin C-7a"), 130.6%*
(isatin C-3a'), 130.2 (isatin C-6"), 129.3 (phenyl C-2"), 127.9 (phenyl C-3"), 126.8 (phenyl C-4", 126.1 (C-4b),
124.5 (isatin C-5'), 122.9 (isatin C-4'), 122.3 (C-7), 119.3 (C-6), 118.7 (C-5), 114.3 (C-4a), 111.6*%* (isatin
C-7'), 111.0*** (C-8), 61.9 (C-1), 58.1 (C-3), 40.1 (C-4), 47.7, 32.5, 32.2, 25.2, 24.6, 24.5 (cyclohexane carbons)

170.4 (CO), 141.7* (phenyl C-1), 139.5* (C-9a), 136.1 (C-8a), 129.8** (phenyl C-2'), 127.9** (phenyl C-3"),
126.6 (phenyl C-4%, 126.5 (C-4b), 121.8 (C-7), 119.5 (C-6), 118.7 (C-5), 111.5 (C-4a), 110.7 (C-8), 58.6 (C-3),
54.3 (C-1), 39.8 (C-4), 47.2, 39.1, 34.4, 32.7, 32.6, 25.8, 25.5, 24.7, 24.4, 21.7, 21.4 (cyclohexane carbons)

171.2 (CO), 142.6 (pheny} C-1%), 141.9 (C-92), 135.7 (C-8a), 128.7* (phenyl C-2), 128.4* (phenyl C-3'), 126.7
(C-4b), 126.6 (phenyl C-4'), 121.2 (C-7), 119.8 (C-6), 119.1 (C-5), 110.6 (C-8), 109.9 (C-4a), 62.8 (C-3), 52.0
(C-1), 45.2 (C-4), 47.8, 38.3, 36.2, 32.9,32.8, 25.8, 25.4, 24.7, 24.6, 21.4, 21.0 (cyclohexane carbons)

169.5 (CO), 142.7* (phenyl C-1'), 140.9* (C-9a), 138.7 (aniline C-1'), 136.2 (C-8a), 129.1 (phenyl C-3'), 128.7**
(pheny] C-2'), 127.8** (aniline C.3’), 126.4 (phenyl C-4), 126.1 (C-4b), 123.4 (aniline C-4'), 120.8 (C-7), 119.8
(aniline C-2'), 118.5 (C-6), 117.7 (C-5), 111.2 (C-8), 109.1 (C-4a), 58.0 (C-3), 52.6 (C-1), 41.3 (C-4), 38.2, 34.1,
25.5, 21.4, 21.0 (cyclohexane carbons)

171.0 (CO), 143.0* (phenyl C-1'), 142.4* (C-%a), 139.0 (aniline C-1'), 135.9 (C-8a), 128.7** (pheny! C-3"),
128.6** (aniline C-3'), 128.2** (phenyl C-2'), 126.4 (phenyl C-4"), 126.3 (C-4b), 123.3 (aniline C-4"), 120.2
(C-7), 119.4 (aniline C-2'), 118.9 (C-6), 118.0 (C-5), 111.1 (C-8), 108.5 (C-4a), 62.5 (C-3), 52.4 (C-1), 44.5
(C-4), 37.1, 35.1, 25.6, 21.4, 20.8 {cyclohexane carbons)

*Diastercomeric mixture, signals in parentheses belong to the second diastereomer; *CDCl, + CD;0D; <DMSO-d; *, ** inter-
changeable carbons.
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‘gramine chemistry’ [5] known for this kind of reac-
tion since the findings of Snyder er al (6, 7]. The
transformation of 3 into @-phenyltryptophan was
performed in two Steps: partial hydrolysis followed by
decarboxylation to give 5a,b as an cquimolar diastereo-
meric mixture (scheme 2). It is worth noting that other
approaches leading to diastereomerically [8] or enan-
tiomerically {9] pure threo f-substituted tryptophan
esters have also been published.
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HCO,NH,; v: cyclohexanone, AcOH.

Condensation of 4 with 1-methyl-4-piperidone,
isatin or cyclohexanone in acetic acid led smoothly to
the corresponding cyclized compounds 6, 7 and 8§,
respectively (scheme 3). Similarly, on heating 5a,b in
acetic acid in the presence of 1-methyl-4-piperidone,
methylethyl ketone or ethyl-3-oxovalerate the expected
Pictet—Spengler cyclization occurred giving the dia-
stereomeric mixture of la/b, 9b/10b or 11b/12b,
respectively (scheme 4). Separation of diastereomers
by flash chromatography followed by NMR spectral
analysis suggested a C-3/C-4 relative trans configu-

9
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Table IV, Analgesic properties for the tested compounds.
Compound Sigmund® PBQ (mice) (%) i Koster® AA (rat) (%) e
1a,b 21 0.38 0 0
6 46* 0.83 0 0
7 47+ 0.85 58% 0.75
9% 0 0 23 0.33
10b 45% 0.80 26 0.36
1lb 17 0.30 17 0.23
12b 25 0.44 28 0.39
13b 2 0.03 (] 0
15a 44* 0.80 62* 0.81
17a 11 0.20 30 0.39
17b 55%* 1.00 20 0.26
22a 57%* 1.19 49%* 0.69
22b 30 0.62 56%* 0.79

*p < 0.01, **p < 0.001; “PBQ writhing, inhibition in % at 50 mg/kg po; bindex relative to aspirin; ‘acetic-acid-induced writhing,

inhibition in % at 50 mg/kg po.

ration for diastereomers (9b, 10b, 11b and 12b),
based upon a one-proton doublet (J = 9.5-10 Hz) at &
4,22-4.26 ppm, attributed to H-4. Assignment of the
stereochemistry of the C-1 carbon using *C-NMR
[10, 11} or mass fragmentation data [12] failed owing
to the non-significant differences. However, 1,3-rela-
tive stereochemistry could be evidenced from the
characteristic chemical shifts of the methyl protons of
the ethyl group attached to C-1. Thus, in 10b and 11b
an Et(C-1)/H(C-3) relative cis configuration was as-
signed on the basis of the chemical shift (8 0.85 ppm)
of the methyl protons of the ethyl group being in axial
position, in the shielding zone of the indole ring
system. For the same reason the three-proton triplet at
6 1.03 ppm in 9b and 12b corroborated with opposite
(trans) 1,3-stereochemistry.

Saponification of the more polar (major) diastereo-
mer 12b afforded acid 13b, which can be regarded as
a structural analog of pemedolac (scheme 1) [2, 3].

With the aim of exploring the C-3 function, the
preparation of sterically hindered carboxamides has
also been envisaged (scheme 5). Direct aminolysis of
the diasteromeric mixture 5a,b using cyclohexylamine
in a sealed tube at 160°C led to the separable cyclo-
hexylamides 14a (less polar) and 14b (more polar) in
low yields (6 and 11%, respectively). Better overall
yields (12.6 and 34% for 17a (less polar) and 17b
(more polar)) could be achieved by using Pictet-
Spengler cyclization of 4 with cyclohexanone fol-
lowed by a Krapcho [13] decarbalkoxylation—amino-
lysis sequence (4 — 8 —~ 16 — 17),

Determination of the relative stereochemistry of
17a (less polar) and 17b (more polar) has been

accomplished on the basis of their reactivity. Thus
following the cyclization between a diastereomeric
mixture 14a,b and cyclohexanone by TLC revealed a
difference of reactivity in favour of the less polar 14b
leading to the trans spiro derivative 17b.

The preparation of diastereomeric anilides 22a,b
required a more laborious procedure involving an
N,-protection by benzyloxycarbonylation (Cbz) of Sa,b
(scheme 6). Exposure of 19a,b to 1,1'-carbonyldiimi-
dazole [14] and aniline led directly to 20a,b which
was then deprotected [15] under hydrogen transfer
conditions (Pd/C, HCOONH,). Final cyclization be-
tween 2la,b and cyclohexanone completed the
sequence. It is interesting to note that cyclizations
starting from an equimolar mixture of 5a,b in acetic
acid led exclusively (9-12) to the thermodynamically
more stable C-3/C-4 relative trans diastereomers
(s = 9.5-11 Ha2).

Results and discussion

All the synthesized compounds were prescreened for
analgesic activity at a standard dose of 50 mg/kg per
os using the phenylquinone (PBQ) and acetic-acid
writhing tests. The results were also expressed as an
activity ratio versus aspirin to correct for slight varia-
tions in response between the same evaluation proce-
dures, not performed simultaneously (table IV).

Prescreenings confirmed the lack of activity via per
os administration of 1a,b: 21 and 0% of inhibition, in
PBQ and acetic-acid, respectively, writhing tests via
per os administration vs 100% in the PBQ writhing
test via ip administration.
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The analgesic activity of 1a,b via ip administration
was also confirmed in the hot-plate test in mice where
this compound showed a significant increase in foot-
licking latency (+112% p < 0.01, 64 mg/kg ip). In
order to investigate possible mechanisms of action,
binding studies were performed with 1a,b and showed
an absence of affinity for the opioid y, 8 and « recep-
tors,

Prescreening evaluation of some compounds also
showed a marked difference in anaigesic activity via
per os administration between the tests performed in
rats and in mice. Analgesic potency of 6, 10b and 17b
(scheme 7) was found to be higher in mice than in
rats, with inhibitions of 46, 45 and 55% in mice
versus 0, 26 and 20% in rats, respectively. Such a
difference could be explained by a better absorption in
mice or by a different metabolism between the two
species.

As regards the structure—activity relationships, pre-
screening revealed the following. Firstly, the influence
of the relative configuration of C-3/C-4 positions
remained unclear. The difference in activity between
the ¢is and trans isomers was sometimes contradictory
depending on the nature of the substituent and the
animal species. [n mice 22a was more active (57%
inhibition) than its trans isomer 22b (30% inhibition).
In contrast, cis 17a was less active (11% inhibition)
than its isomer 17b (55% inhibition).

Secondly, introduction of a second ester group in
position C-3 in 6 resulted in a marked enhancement of
analgesic activity in mice (46% inhibition) compared
with the monoester analogue la,b. Substitution at C-1
carbon with an additional ester group (12b, 11b) or

581

Table V. Antiinflammatory properties,

Compound Inhibition (%) of PGE, Inhibition (%) of LTB,

1a,b 21*8 711
6 298 8+3
17b -39 +8 185
NDGA 972
[buprofen 77x3

with a carboxylic function (13b) had no significant
influence on activity compared with the parent mono-
ester derivative 10b.

Finally, replacement of the carbocyclic spiro system
in 17a by a heterocyclic appendage 15a, without any
other modification, resulted in an increased analgesic
potency.

This prescreening pocedure allowed the selection of
four compounds 22a, 22b, 15a and 7 as markedly
more active than la,b via per os administration. Un-
fortunately, none of these derivatives was found to be
as potent as pemedolac.

Three of the synthesized compounds, 6, 1a,b and
17b were also tested for antiinflammatory activity and
their inhibition was evaluated in vitro on 5-lipoxy-
genase and cycloxygenase (table V). Spiro-piperidine
derivatives 1a,b and 6 displayed significant activity on
5-lipoxygenase with inhibition values of 71 + 1% and
78 + 3% at 10-5 M, respectively.

Experimental protocols
Chemisiry

Melling points were determiped on a Reichert melting point
apparatus and are uncorrected, IR spectra (v, cm-1) were recorded
on a Bomem FTIR apparatus and a Cosmic interferometer; UV
spectra were recorded on a Varian 634 spectrophotometer;
'H- and 13C-NMR spectra were measured on a Bruker AC 300
apparatus at 300 MHz and 75 MHz, respectively. Mass spectra
(E = 70 eV) were obtained on a Jeol JMS D-300 spectrometer;
Kieselgel 60 PGF254 (Merck N° 7749) was used for thin-layer
chromatography and Kieselgel 60 (Merck N° 9385) for flash
chromatography.

Analyses indicated by the symbols of the elements were
within * 0.4% of theoretical values,

The ‘A-type’ extraction protocol involved evaporation of the
acetic acid alkalinization of the residue with 10% Na,CO,,
extracted with CH,Cl; (3 x 10~20 mt). The combined organic
layers were washed with water (5 ml), dried over MgSQ,, filtered
off and evaporated to dryness.

The ‘B-type’ extraction protocol involved evaporation of the
solvent {foan 25-30°C). The residue was dissolved in water and
extracted with ether (3 x 5§ ml), The aqueous layer was partially
evaporated to remove ether and acidified with AcOH to pH 4-5
with cooling.
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N-Benzylidene-i-prapylamine

To ice-cooled i-propylamine (15.4 g, 0.26 mol), freshly distilled
benzaldehyde (27.6 g, 0.26 mol) was added dropwise over 2 h.
After 30 min stirring at 0°C, water was eliminated by addition
of KOH pellets, subsequent stirring and separation. The organic
phase was allowed 1o stand at 0°C on KOH peliets overnight. It
was then filtered and distilled from KOH under reduced pres-
sure, Yield: 30.7 g (80%), colourless oil, bp 90-92°C/20 Torr.
ni? = 15268, IR (film) v 1648 ¢cm~1. "TH-NMR (CDCl,) 6 1.25
(d, J = 6.8 Hz, 6H, CH,), 3.51 (m, 1H, CH(CH,),), 7.31-7.75
(m, 5H, aromatic), 8.24 (s, 1H, PhCH=N),

N-{(3-indolyl)phenylmethylj-i-propylamine 2

To a solution of N-beuzylidene-i-propylamine (15.0 g,
0.102 mol) in benzene (20 ml) was added an acetic acid (60 mi)
solution of indole (10.0 g, 0.085 mol) dropwise at 0°C, over
S h period. The stirring was continued at 0°C for further 2 h.
The main part of the solvent was evaporated in vacuo (f,
20°C) and the remaining reaction mixture was poured into
400 ml ice-water and 100 mi ether. After separation the
agueous layer was extracted with ether (2 x 100 ml), cooled to
0°C and made basic (pH 10-11) with 35% NaOH solution. The
precipitate was extracted with CH,Cl, (3 x 60 ml), and the
combined extracts were dried (MgSO,) and evaporated to
dryness to afford 2 (10.8 g, 48%) as a light-yellow viscous oil.
IR (film) v 3405, 1610 cm-1. H-NMR (CDCl,) § 1.07 (d,
J =7 Hz, 3H, CH,), 1.15 (d,J = 7 Hz, 3H, CH,), 1.65 (br s, 1H,
NH), 2.83 (m, 1H, CH(CH,).), 5.26 (s, 1H, Ar,CH-NH), 6.78
(d,J = 2.8 Hz, 1H, indole H-2), 7.01-7.23 (m, 3H), 7.18 (d, J =
7 Hz, 1H), 7.28 (dd, J, = 7, J, = 8 Hz, 2H), 7.45 (d, J = 6 Hz,
2H), 7.61 (d, J = 8 Hz, 2H, indole H-4), 8.08 (s, 1H, indole
NH). 13C-NMR (CDClL,) 8 144.3 (phenyl C-1"), 136.5 (C-7a),
128.2* (phenyl C-2'), 127.5* (phenyl C-3'), 126.7 (phenyl C-
4), 126.2 (C-3a), 122.2 (C-2), 121.9 (C-6), 119.9 (C-3), 119.3
(C5), 1192 (C4), 1112 (C-7), 570 (CH-Ph), 462
(CH(CH,)), 22.7 and 23.7 (CH,). MS m/z (%) 264 (M*',2), 206
(100), 187 (9).

Diethyl (3-indolyl)phenylmethylformamidomalonate 3

A mixture of 2 (6.90 g, 26.1 mmol) and diethyl-N-formylamino-
malonate (5.53 g, 27.2 mmol), dissolved in 100 ml of dry
toluene, was heated at 90°C in the presence of potassium zeri-
butoxide (0.30 g, 2.68 mmol). A slow stream of nitrogen was
bubbled through the reaction mixture ta eliminate the cleaved
i-propylamine. After the completion (24-30 h) the reaction
mixture was diluted with toluene (100 mi), washed with water
(10 ml), dried (MgSO,) and evaporated to dryness. The residue
was crystallized from ether to give 3 (6.4 g, 60%), as white
crystals, mp 110-112°C (ether). IR (KBr) v 3410, 1730, 1685
cm-i, 'H-NMR (CDCl;) & 0.88-1.28 (m, 6H OCH,CH,).
3.81-4.23 (m, 4H, OCH,CH,), 5.62 and 5.75 (s, 1H, CH-Ph),
6.85-7.65 (m, 11H, phenyl, indole, NH), 8.03 (d, J = 8 Hz, 1H,
CHO), 8.43 (br s, 1H, indole NH). 3C-NMR (CDCl,) 8 167.5
(167.1) (CO), 166.9 (166.8) (CO), 139.0 (138.0) (phenyl C-1'),
1354 (135.2) (C-7a), 130.2* (129.9) (phenyl (?42'), 128.7*
(128.5) (phenyl C-3'), 127.6 (126.8) (phenyl C-4"), 127.3 (C-
3a), 123.6 (122.8) (C-2), 122.3 (121.9) (C-6), 119.5 (119.3) (C-
5), 118.8 (C-4), 113.5 (112.3) (C-3), 70.9 (69.3) (CH(CO,E),),
63.3 (63.2) (OCH,), 62.6 (62.3) (OCH,), 46.9 (46.2) (CH-Ph),
13.7 (13.6) (CH;), 13.3 (CHy). Signals in parentheses are due to
?;e other amide rotamer. MS m/z (%) 408 (M*", 1), 363 (2), 206

00).

Diethyl (3-indolyl)phenylmethylaminomalonate 4
To a solution of 3 (5.0 g, 12.2 mmol) in ethanol (135 ml) was
added 16 ml saturated HCl/ether solution. The reaction mixture

was kept at room temperature for 24 h. After evaporation the
residue was alkalinized with saturated NaHCO,; and extracted
with CH,Cl; (3 x 50 ml). The organic layers were dried
(MgS0,), evaporated to dryness and crystallized from ether to
give 4 (3.76 g, 81%), mp 99~101°C (ether). IR (KBr) v 3380,
1720, 1705 cm~!. 'TH-NMR (CDCl,) d 0.85 (t, J = 7.5 He, 3H,
OCH,CH,), 1.21 (1, J = 7.5 Hz, 3H, OCH,CH,), 2.41 (br s, 2H,
NH,), 3.95 (q,J = 7.5 Hz, 2H, OCH,), 4.15 (g,J = 7.5 Hz, 2H,
OCH,), 5.47 (s, 1H, CH-Ph), 6.97-7.75 (m, 10H, indole,
phenyl), 8.21 (s, 1H, indole NH). }3C.NMR (CDCl;) 8 170.9
and 170.1 (CO), 139.5 (phenyl C-1), 1354 (C-7a), 129.7*
(phenyl C-2'), 128.0* (phenyl c-3';. 127.6 (C-3a), 126.9
(phenyl C-4"), 123.4 (C-2), 121.7 (C-6), 119.1 (C-5), 118.8 (C-
4), 114.8 (C-3). 110.8 (C-7), 70.9 (CNH,), 62.2 and 62.0
(OCH.), 13.9 and 13.4 (CH,). MS m/z (%) 380 (MY, 2), 234
(2), 206 (100) Anal calc for szH24N204 (380.43): C, 69.45; H,
6.36; N, 7.36; found: C, 69.17; H, 6.46; N, 7.27.

(25%3R* and 25%3S*)-Ethyl 2-amino-3-(3"indolyl)-3-phenyl-
propionate 5a,b

To a solution of 4 (3.0 g, 7.9 mmol) in EtOH (30 ml) water
{7 mt), was added a solution of 35% NaOH (0.72 ml, 8.7 mmol)
and the mixture was left to stand at room temperature for
24-48 h. The precipitate, resulting from the ‘B-type’ extraction
protocol was filtered off, washed with water and dried in air,
The solid was suspended in CH,Cl, (20 ml) and EtOH (10 ml)
and refluxed for 1-2 h, and then the solvent was removed under
reduced pressure to afford 5a,b (1.51 g, 62%), as a viscous oil
(diastereomeric mixture 1:1). IR (film) v 3410, 1730 em-t.
BC-NMR (CDCl,) & 174.7 (174.3) (CO), 142.8 (142.0) (pheny!
C-1", 136.3 (136.1) (C-7a"), 129.0% (128.5) (phenyl C-3"),
128.8 (127.5) (C-32"), 128.2* (128.1) (phenyl C-2), 1265
(126.4) (phenyl C-4), 1229 (122.7) (C-2), 121.1 (121.0;
(C-6%, 118.6 (118.5) (C-5"), 118.5 (118.4) (C-4"), 115.6 (114.3

(C-3, 111.5 (111.4) (C-7), 60.0 (59.9) (OCH,), 59.3 (58.9)
(CNH,), 48.0 (46.9) (CHPh), 14.0 (13.9) (CH,). MS my/z (%)
308 (M+, 2), 279 (2), 207 (58), 206 (100).

In order to determine the relative stereochemistry, the two
diastereomers were separated by flash chromatography (eluent:
CH,C1,/MeOH 97:3). 5a (more polar) 'H-NMR (CDCl;) 6 0.98
(t, J = 7.6 Hz, 3H, OCH,CH,), 1.70 (s, 2H, NH,), 3.95 (9, J =
7.6 Hz, 2H, OCH,CH,), 4.23 (4, J = 8.5 Hz, 1H, CHCO,EY),
4.65 (d, J = 8.5 Hz, 1H, CHPh), 7.0~7.47 (m, 10H, aromatic),
8.35 (s, 1H, indole NH). 5b (less polar) 'H-NMR (CDCl,) &
1.05 (t,J = 7.6 Hz, 3H, OCH,CH,), 1.60 (s, 2H, NH,), 4.03 (lg,
J = 76 Hz, 2H, OCH,CH;), 422 (4, J = 6.7 Hz, 1H,
CHCO,EY), 4.68 (4, J = 6.7 Hz, 1H, CHPh), 6.95-7.41 (m,
10H, aromatic), 8.37 (s, 1H, indole NH).

3,3-Diethoxycarbonyl-1'-methyl.-4-phenyl-1,2,3,4-tetrahydro-
spirof B-carboline-1,4'-piperidine] 6

A solution of amine 4 (0.45 g, 1.18 mmol) and 1-methyl-4-
piperidone (0.14 g, 152 ul, 1.24 mmol) in acetic acid (3 ml)
was left to stand at room temperature under nitrogen for 36 h.
After ‘A-type’ extraction the residue was crystallized from
ether/n{hcxane 1o give 6 (0.39 g, 69%). For physical data, sce
tables I-111.

3,3-Diethoxycarbonyl-2'-oxo-4-phenyl-1,2,2",3,3',4-hexahydro-
spirof B-carboline-1,3"-1H -indolgj 7

Amine 4 (0.40 g, 1.05 mmol) and isatin (0.17 g, 1.15 mmol)
were heated in acetic acid (8 ml) at 80°C under nitrogen for
15 h. The residue resulting from an ‘A-type’ extraction was
crystallized from ethanol to obtain 7 (0.30 g, 56%). For physi-
cal data, see tables I-IIL.




3,3-Diethoxycarbonyl-4-phenyl-1,2,3,4-tetrahydrospirof B~
carboline-1,1"-cyclohexane] 8

A solution of 4 (1.52 g, 4.0 mmol) and cyclohexanone (0.60 g,
0.63 ml, 6.1 mmol) in acetic acid (7 mi) was left to stand at
room temperature under nitrogen for 72 h. After ‘A-type’ extrac-
tion the residue was crystallized from ether to afford 8 (1.59 g,
86%) as white crystals, mp 249-251°C. IR (KBr) v 3410,
2920, 1725 cm-1. 'H-NMR (CDC1) & 1.12 and 122 (1, J =
7 Hz, 2 x 3H, OCH,CH,), 1.31-2.12 (m, 10H, cyciohexane
protons), 2.85 (br s, 1H, NH), 3.78—4.25 (m, 4H, OCH,CH,),
5.09 (s, 1H, H-4), 6.89-7.38 (m, 9H, aromatic), 7.81 (s, 1H,
indole NH), BC-NMR (CDCl,) 6 171.6 and 169.1 (CO), 140.2
(phenyl C-1'), 138.1 (C-2), 136.2 (C-8a), 129.3* (phenyl C-2"),
127.8% (phenyl C-3'), 126.9 (phenyl C-4'), 126.6 (C-4b), 121.6
(C-7), 119.3 (C-6), 118.6 (C-5), 110.5 (C-B), 109.7 (C-4a),
69.2 (C-3), 61.5 and 61.4 (OCH,), 51.8 (C-1), 42.4 (C-4), 40.6,
356, 25.5, 21.5, 21.4 (cyclohexane carbons). MS m/z (%) 460
(M*, 20), 417 (23), 387 (31), 287 (35), 206 (100). Anal calc
for CyH,,N,0, (460.56): C, 73.01; H, 7.00; N, 6.08; found: C,
72.69; H, 6.57; N, 5.97.

(35%, 4R* and 35%, 45*)-3-Ethoxycarbonyl-1"-methyl-4-phenyl-
1,2,3,4-tetrahydrospiro| B-carboline- 1,4 "-piperidine] la,b
Amine Sa,b (0.37 g, 1.20 mmol) and 1-methyl-4-piperidane
(0.15 g, 163 i, 1.32 mmol) were reacted in acetic acid (3 ml)
solution at room temperature for 48 h. After ‘A-type’ extrac-
tion, the residue was solidified with hexane to give 1a,b (0.41 g,
82%) as a white solid. For physical data see tables I-I11.

General method for the preparation of 1,1-disubstituted 4-phenyl-
tetrahydro-fB-carboline derivatives 912

A mixture of 5a,b (0.60 g, 1.95 mmol) and the comesponding
ketone (1.1 mmol) in acetic acid (5 ml) was heated at 60-90°C
for 46 h. The residue, obtained after an ‘A-type’ extraction
was purified by flash chromatography (eluent: cyclohexane/
ethylacetate 5:1 to 2:1).

(15%,35%,45* and 1R*35*45%)-3-Ethoxycarbonyl-1-ethyl-1-
methyl-4-phenyl-1,2,3,4-tetrahydro-B-carboline 9b and "10b.
9b (less polar): 0.15 g (21%). UV (MeOH) 215, 280, 290 nm.
For other physical data, sec tables I-11l. 10b (more polar):
0.24 g (34%). UV (MeOH) 215, 280, 290 nm. For the other
physical data, see tables I-111.

(18%35*45* and IR*35%45*)-3-Ethoxycarbonyl-1 -ethoxy-
carbonyimethyl-1-ethyl-4-phenyl-1,2, 3,4-1etrahydro-f-carbo-
line 11b and 12b.  11b (less polar): 75 mg (9%), amorphous
solid. UV (MeOH) 222, 280, 293 nm. For other physical data
sce tables I-11L 12b (more polar): 0.21 g (25%). UV (McOH)
220, 280, 295 nm. For the other physical data, see tables I-1IL

(IR*,35%,45*)-(1-Carboxymethyl-1-ethyl-4-phenyl-1,2,3,4-
tetrahydro-f-carbolin-3-yl)carboxylic acid 13b

To a solution of 12b (0.25 g, 0.57 mmol) in EIOH (5 ml), a
solution of NaOH (60 mg, 1.5 mmol) in water (1 ml) was
added. The reaction mixture was allowed to stand at room
temnperature for 72 h. The precipitate, resulting from a ‘B-type’
extraction procedure was extracted with CH,Cl, (3 x 10 ml),
the organic layers were dried (MgS8Q.,), filtered off and evapo-
rated to dryness to obtain 13b (0.13 g, 60%) as a pale yellow
solid.blllv {MeOH) 220, 275, 294 nm. For other physical data,
see table I

(2S* 3R* and 25%38%)-2-Amino-3-(3"-indolyl)-4-pheny!-N-
cyclohexylpropionamide 14a and 14b

A diastereomeric mixture of 5ab (0.90 g, 2,92 mmol) in
MeOH (6 ml) and cyclohexylamine (5.94 g, 60 mmol) was
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heated in a sealed tube at 160°C for 72 h. After evaporation of
the solvent the residue was purified by repeated column chro-
matography (eluent: CH,Cl/MeOH 98:2) to obtain the two
diastereomeric amides.

14a (less polar). white crystals (0.12 g, 11%). mp 128-
131°C (ether). IR (KBr) v 3390, 2945, 1645 cm-. 'H-NMR
(DMSO-d,) 6 0.95-1.86 (m, 10H, cyclohexane protons), 3.43
(br m, 3H, NH,, cyclohexane H-1), 3.96 (d, J = 7 Hz, 1H,
CHCONH), 4.56 (d, J = 7 Hz, 1H, CHPh), 6.98 (t, J = 8 Hz,
1H, indole-H), 7.02 (t, J = 8 Hz, 1H, indole-H), 7.12~7.71 (m,
7H, phenyl, indole-H), 10.89 (s, 1H, indole NH). 13C-NMR
(DMSQ-d;) 6 172.8 (CO), 142.4 (phenyl C-17), 136.0 (C-7a),
129.0 (phenyl C-2%, 128.0 (phenyl C-3"), 127.0 (C-3a), 126.1
(phenyl C-4"), 122.7 (C-2), 120.9 (C-6), 118.7 (C-5), 118.2

(C-4), 115.9 (C-3), 111.2 (C-7), 58.8 (CHCONH-cyciohexyl), -

46.7 (CHPh), 47.1, 32.4, 32,3, 25.3, 24.6, 24.5 (cyclohexane
carbons). M3 m/z (%) 362 (M*" + 1, 2), 361 (M*', 1), 344 (8),
235 (18). Anal calc for C;3Hp;N,0 (361.48): C, 76.42; H, 7.53;
N, 11.63; found: C, 76.79; H, 7.90; N, 11.32.

14b (more polar): white powder (60 mg, 6%). mp 150-
153°C (ether). IR (KBr) v 3405, 2935, 1640 cm-). 1H-NMR
(CDCL,) 8 0.78-1.78 (m, 10H, cyclohexane protons), 1.91 (br 5,
2H, NH,), 3.58 (m, 1H, cyclohexane H-1", 3.94 (d, J = 6.5 Hz,
IH, CHCONH), 4.84 (d, J = 6.5 Hz, 1H, CHPh), 6.49 (d, J =
8 He, 1H, CONH), 6.98 (1, J =7 Hz, 1H, indole-H), 7.05-7.35
(m, 8H, phenyl, indole-H), 7.39 (d, J = 7 Hz, indole-H), 8.91
(s, 1H, indole NH). 13C-NMR (CDCl,) & 172.3 (C0O), 142.1
(phenyl C-1", 136.4 (C-7a), 128.4 (phenyl C-2"), 128.2 (phenyl
C-3),127.5"(C-3a), 1265 (phenyl C-4"), 1226 (C-2), 1219
(C-6), 119.6 (C-5), 119.3 (C-4), 114.2 (C-3), 111.2 (C-7), 60.2
(CHCONH-cyclohexyl), 47.1 (CHPh), 47.6, 32,6, 32.5, 24.8,
24.6, 25.4 (cyclohexane carbons). MS m/z (%) 361 (M*, 1;,
344 (4), 235 (21). Anal calec for CyHyN;O. H,0 (379.49
C, 72.79; H, 7.70; N, 11.07; found: C, 72.89; H, 7.83; N, 11.01.

(3S*4R*}-3-Cyclohexylaminocarbonyl-2'-0xo-4-phenyl-
1,2,2'3,3',4-hexahydrospirof B-carboline-1,3"- 1 H-indole] 15a -
A mixtyre of 14a (110 mg, 0.304 mmol) and isatin (50 mg,
0.34 mmol) in acetic acid (3 ml) was heated under argon at
80°C for 17 h. The residue after an ‘A-type’ extraction protocol
was purified by preparative TLC (eluent: CH,Cl,/MeQH 95:5)
lo give 15a (93 mg, 62%), as a pale orange solid. UV (MeOH)
215, 225, 265, 285, 295 nm. For other physical data, see
tables I-I11.

(35* 4R* and 35*,45*)-3-Cyclohexylaminocarbonyl-4-phenyl-
1,2,3,4-tetrahydrospirof B-carboline-1,1'"-cyclohexane] 17a and
17b

A mixture of 8 (1.57 g, 3.41 mmol), lithium chloride (0.145 g,
3.41 mmol) and water (0.123 ml, 6.82 mmol) in DMSO (5 mi)
was heated under nitrogen at 180°C for 7 h. It was then poured
into ice-water (50 ml), stirred and the precipitate was filtered
off. The solid was dissolved in CH,Cl, (50 ml), washed with
water (15 ml), dried (MgSO,) and evaporated under reduced
pressure to obtain a diastereomeric mixture 16a,b (1.30 g,
98%) as a light-brown solid.

In order to characterize the diastereomers, a portion of the
mixture was separated by TLC (eluent: CH,Cl,/MeOH 99:1) to
obtain 16a (less polar) and 16b (more polar) in a 2:3 ratio.

16a (less polar): IR (KBr) v 3400, 2935, 1725 cm-1, TH-NMR
(CDCl;y) 6 1.19 (t, J = 7.5 Hz, 3H, OCH,CH;), 1.45-2.10 (m,
11H, cyclohexane protons, NH), 4.04 (dd, J, = 7.5, J, = 8.2 Hz,
2H, OCH,CH,), 4.27 (dd, J, = 4.8, 7, = 9 Hz, 1H, H-3), 4.54 (d,
J = 4.8 Hz, 1H, H-4), 6.92 (¢, J = 7.6 Hz, 1H, indole-H), 7.11
(1. J = 7.6 Hz, 1H, indole-H), 7.17 (m, 6H, pheny! and indole-
H), 7.31 (d, J = 7.6 Hz, indole-H), 7.87 (br s, 1H, indole NH).
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13C-NMR (CDCl;) 6 171.9 (CO), 141.5 (phenyl C-19, 140.2
(C-9a), 135.9 (C-8a), 128.8 (phenyl C-2'), 128.0 (phenyl C-3'),
126.8 (phenyl C-4"), 126.6 (C-4b), 121.7 (C-7), 119.9 (C-6),
118.4 (C-5), 110.7 (C-8), 110.1 (C-4a), 60.5 (OCH,), 52.2 (C-1),
41,9 (C-4), 39.0, 34.7, 25.7, 21.4, 21.2 (cyclohexane carbons).
MS m/z (%) 389 (M** + 1, 14), 388 (M", 4), 346 (18), 267
(14).

16b (more polar): IR (film) v 3393, 2935, 1730 cm-!. ‘H-
NMR (CDCLy) 8 1.03 (t,J = 7.5 He, 3H, OCH,CH,), 1.22-2.15
(m, 11H, cyclohexane protons, NH), 3.71 (d, J = 9.7 Hz, 1H,
H-3), 4.15(dd, J, = 7.5,J, = 9 Hz, 2H, OCH,CH,), 4.23 (d,J =
9.7 Hz, 1H, H-4), 6.53 (d, J = 8 Hz, 1H, indole-H), 6.79 (t, J =
8 Hz, 1H, indote-H), 7.04 (1, J = 8 Hz, 1H, indole-H),
7.14-7.30 (m, 6H, pheny! and indole-H), 7.94 (br s, 1H, indole
NH). 3C-NMR (CDCl;) & 173.3 (CO), 141.8 (phenyl C-1%),
141.3 (C-91), 135.6 (C-8a), 128.5 (phenyl C-2), 128.3 (phenyl
C-3"), 126.7 (phenyl C-4'), 126.5 (C-4b), 121.3 (C-7), 119.8 (C-
6), 119.1 (C-5), 110.6 (C-8), 109.5 (C-4a), 61.6 (C-3), 60.5
(OCHy), 52.3 (C-1), 38.4, 35.8, 25.8, 21.2, 20.9 (cyclohexane
carbons), 13.9 (OCH,CH;). MS m/z (%) 389 (M** + 1, 71), 388
(M*, 7), 347 (21), 346 (74), 315 (25), 287 (49).

A crude diastereomeric mixture of 16a,b (1.0 g, 2.57 mmol)
and cyclohexylamine (8.32 g, 84 mmol), dissolved in MeOH
(5 ml), was heated in a sealed tube at 160°C for 114 h. After
evaporation, the residue was purified by repeated flash chroma-
tography (eluent: CH,Clo/1% McOH), to give 17a (less polar,
cis; 0.17 g, 15%) and 17b (more polar, trans; 0.46 g, 40.5%) as
white crystals, after crystallization from ether. 17a HCI salt
(less polar) mp 175-177°C. 17b HCI salt (more polar) mp
200--203°C. For other physical data, see tables I-TI1.

(25%3R* and 25*35%)-Ethyl 2-benzyloxycarboxamido-3-(3'-
indolyl)-3-phenylpropionate 18a,b

To an ice-cooled solution of 5a,b (3.37 g, 10.9 mmol) in dry
pysidine (16 ml), containing a catalytic amount of DMAP (65 mg,
0.53 mmol), benzyl chloroformate (3.35g, 19.6 mmol) was
added dropwise over 15 min. After stirring at room temperature
for 12 h the reaction mixture was poured on ice-water, acidified
with 10% HCl and extracted with CHCI; (3 x 20 ml). The
combined organic layers were washed with 5% HCI (10 ml),
with water (10 ml), dried (MgSQ,), evaporated and the obtained
oil was then purified by flash chromatography (eluent: CH,Cl,)
to give a diastereomeric mixture 18a,b, which was crystallized
from ether, n-hexane. Yield: 3.30 g (68.4%). mp 124-125°C
{ether, n-hexane). UV (MecOH) 220, 283, 293 nm, IR (KBr) v
3340, 1725, 1713 em-l. 'H-NMR (CDCl,) 6 0.93 (1.08) (1, J =
7 Hz, 3H, OCH,CH,), 3.92 (4.07) (4, J = 7 Hz, 2H, OCH,CH,),
4.75-5.47 (m, 5H, CHPh, CHCO,Et, NHCO,CH,Ph), 6.90~
7.37 (m, 15H, aromatic), 8.26 (8.30) (br s, 1H, indole NH).
13C-NMR (CDCl,) 8 171.6 (171.8) (COQ), 156.2 (156.0) (NCO),
140.2 (phenyl C-1%), 139.0 (138.9) (benzyl C-1'), 136.2 (136.1)
C-7a), 128.6, 128.5 (128.4), 128.3, 128.1 (128.0), 127.8, 127.2
126.9) (phenyl, benzyl carbons), 126.7 (126.9) (C-3a), 122.1
C-6), 122.0 (122.1) (C-2), 119.5 (119.3) (C-5), 118.9 (119.2)
(C-4), 114.8 (114.0) (C-3), 111.2 (111.0) (C-7), 67.0 (66.9)
(OCH,Ph), 61.2 (61.4) (OCH,CH,), 58.2 (57.6) (CHCO,El),
44.8 (45.6) (CHPh), 13.6 (13.8) (CH,CH;). MS mjz (%) 442
M+, 1), 369 (1), 334 (2), 206 (100). Anal caic for
CyHN,0#0.5 HO (45151 C, 71.82; H, 6.03; N, 6.20;
found: C, 71.74; H, 5.93; N, 6.19. Signals in parentheses
belong to the second diastercomer.

(25*,3R* and 28% 35%)-2-Benzyloxycarboxamido-3-(3'-indolyl)-
3-phenyl propionic acid 19a,b

To a solution of 18a,b (1.5 g, 3.39 mmol) in MeOH (20 ml)
and CHCl; (3 ml) a solution of NaOH (0.30 g, 7.5 mmol) in
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water (3 ml) was added and the reaction mixture was stirred at
room temperature for 24 h. After a ‘B-type’ extraction protocol
the precipitate was extracted with ether (4 X 15 mt), the organic
layers were washed with brine, dried (MgS8Q,) and evaporated
to dryness. The obtained oil was solidified in n-hexane to give a
diastereomeric mixture 19a,b (1.28 g, 91%) as a white powder,
mp 81-83°C (dec). UV (MeOH) 220, 285, 293 nm. IR EKBr) v
3420, 3340, 1695 cm-!. IH-NMR (CDCl,) b 4.83-5.48 (m, 5H,
CHPh, CHCO,H, NHCOQ,CH,Ph), 6.91-7.33 (m, 15H, aroma-
tic), 8.12 (br s, 1H, indole NH), 8.21 (br s, 1H, COOH). 13C-
NMR (CDCly) & 175.7 (175.8) (CO), 156.6 (156.5) (NCO),
138.8 (140.0) (phenyl C-1'), 136.3 (benzyl C-1'), 136.2 (135.9)
(C-7a), 1286 (128.7), 128.4, 1282 (128.1), 127.9 (127.8%,
127.4, 126.9 (phenyl, benzyl carbons), 126.7 (126.8) éC-Ba X
122.8 (C-2), 122.1 (C-6), 119.3 (119.6) (C-5), 119.3 (119.2)
(C-4), 114.6 (113.2) (C-3), 111.2 (111.3) (C-7), 67.3 (67.2)
(OCH,Ph), 57.5 (58.0) (CHCO,H), 44.4 (44.6) (CHPh). MS
miz (%) 206 (100), 108 (70), 107 (35), 91 (58). Signals in
parentheses belong to the second diastereomer.

(25* 3R* and 25*,35%)-3-(3'-Indolyl)-2-benzyloxycarboxamido-
3,N-diphenyipropionamide 20a,b

A mixture of 19a,b (1.73 g, 4.17 mmol) and N,N'-carbonyl
diimidazele (0.68 g, 4.17 mmol) in dry THF was stirred at
room temperature for 1.5 h. Then freshly distilled aniline (0.82 g,
0.8 ml, 8.8 mmol) was added and the reaction mixture was
heated under reflux for 72 h. At the end of the reaction MeOH
was added and the solvent was evaporated to dryness. The resi-
due was portioned between 5% HCI (20 ml) and CH,Cl, (30
ml), the organic layer was washed with 5% HCl (5 ml) and
water (5 mi), dried (MgSO,), filtered off and evaporaied to
dryness. The residue was crystallized from ether to give a dia-
stereomeric mixture 20a,b (1.56 g, 76.4%) as white powder,
mp 174-176°C (ether). UV (MeOH) 210, 215, 246, 283, 295
nm. TR (KBr) v 3420, 3320, 1675 cm-!, tH-NMR (DMSO0-d,)
& 4.65-5.25 (m, SH, CHPh, CHCONHPh, NHCO,CH,Ph),
6.92-7.88 (m, 20H, aromatic), 9.93 (10.31) (s, 1H, CONHFh),
10.92 (br s, 1H, indole NH). 13C-NMR (DMSOQ-d,) 6 170.0
(169.8) (CONHPh), 155.9 (156.1) (NHCO.CH,Ph), 142.6
(141.7) (phenyl C-1%), 138.7 (138.9) (aniline C-1), 137.2
(137.1) (benzyl C-19, 135.9 (136.5) (C-7a), 128.8, 128.6,
128.4, 1280, 1278 (127.7), 127.3 (127.5), 1262 (126.4),
123.5, 119.4 (119.7) (phenyl, aniline, benzyl carbons), 126.0
(127.1) (C-3a), 122.3 (C-2), 121.2 (121.1) (C-6), 118.6 (119.0)
(C-5), 118.5 (118.4) (C-4), 114.9 (115.2) (C-3a), 111.4 (111.5)
{C-8), 65.3 (65.5) (CH,Ph), 59.4 (59.1) (CHCONHPh), 43.9
(45.4) (CHPh). MS mjz (%) 108 (93), 107 (53), 79 (100). Anal
cale for CyHyN,0, (489.56): C, 76.05; H, 5.56; N, 8.38;
found: C, 75.69; H, 5.41; N, 8.58. Signals in parenth¢ses
belong to the second diastereomer.

{258% 3R* and 25% 35*).2-Amino-3-(3-indolyl)-3-phenylpropionic
acid 21a,b

To a solution of 20a,b (1.55 g, 3.16 mmol) in a mixture of
MeOH (60 mi), CH,Cl, (15 ml) and DMF (8 ml) ammonium
formate (0.60 g, 9.52 mmol) and palladium on activated carbon
(10%) (0.4 g) were added in portion at room temperature under
argon. After 1 h stirring the catalyst was filtered off on celite
and the solvent was partially evaporated. The DMF solution
was poured on ice-water, alkalinized to pH 10 (10% Na,CO,)
and stirred for 1 h. The precipitate was filtered off, washed with
water and dried on air to give the diastereomeric mixture 21a,b
(1.05 g, 93%) as a white powder, mp 176-178°C (water). UV
(MeQOH) 210, 223, 244, 283, 293 nm. IR (KBr) v 3430-3260
(br), 1680, 1655 cm-', IH-NMR (DMSO-d,) & 2.01 (br s, 2H,
NH,), 4.22 (d, 7 = 8.2 Hz, 1H, CHCONHPh), 4.64 (d, J =
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8.2 Hz, 1H, CHPh), 6.85-7.65 (m, 14H, aromalic), 9.87 (br s,
1H, CONHPh), 10.98 (s, 1H, indole NH). 13C-NMR (DMSO-
d,) & 1733 (172.8) (CQ), 143.4 (142.6) (phenyl C-17), 139.2
138.9) (aniline C-1"), 136.1 (136.5) (C-7a), 129.1 (128.7)
henyl C-3'), 128.8 (128.5) (phenyl C-2), 128.2 (128.0)
aniline C-3"), 127.0 (127.3) (C-3a), 126.2 (126.0) (phenyl
C-4"), 123.3 (123.4) (aniline C-4"), 122.3 (122.4) (C-2), 121.1
(121.1) (C-6), 119.4 (119.6) (aniline C-2'), 118.8 (119.0) (C-5),
118.4 (118.5) (C-4), 116.2 (114.5) (C-3), 111.4 (111.6) (C-7),
59.8 (60.1) (CH-CONH), 46.6 (47.8) (CH-Ph). MS m/z (%)
355 (M*', 4), 354 (6), 267 (10), 218 (21), 206 (100). Anal calc
for C,3H, N30 (355.43): C, 77.72; H, 5.96; N, 11.82; found: C,
77.33:; H, 5.63; N, 11.98. Signals in parentheses belong to the
same diastereomer. Treatment of the diastereomeric mixture
with ether allowed the separation of the less polar diastereomer.
21a: '"H-NMR (DMSO-d,)  1.78 (br s, 2H, NH,), 4.18 (d,
J = 8.1 Hz, 1H, CHCONHPh), 4.64 (d, J = 8.1 Hz, 1H, CH-
Ph), 6.90 (t, J = 8 Hz, 1H, indole-H), 7.02 (t, / = 8 Hz, 2H,
indole-H;, 7.18 (1, J = 8 Hz, 1H, indole-H), 7.24-7.62 (m, 11H,
aromatic), 10.05 (br 5, 1H, CONHPh), 10.90 (s, 1H, indole
NH). 3C-NMR (DMSO-d,) 8 173.4 (CO), 142.7 (phenyl C-1,
139.2 (aniline C-17), 136.1 (C-7a), 129.1 (phenyl C-3"), 128.8
henyl C-2'), 128.2 (aniline C-3), 127.1 (C-3a), 126.3 (phenyl
-4"), 123.4 (aniline C-4"), 122.4 (C-2), 121.2 (C-6), 119.4
(aniline C-2"), 118.8 (C-5), 118.5 (C-4), 116.3 (C-3), 111.5 (C-
7), 59.9 (CHCONH), 46.6 (CHPh).

(3S%4R* and 3S%4S5%)-4-Phenyl-3-phenylaminocarbonyl-1,2,
3,4-tetrahydrospiro[ B-carboline-1,1'-cyclohexane] 22a and 22b
A mixture of 21ab (0.60 g, 1.69 mmol) and cyclohexanone
(0.25 g, 265 ul, 2.55 mmol), dissolved in acetic acid (10 ml)
was heated under argon at 100-110°C for 5 h. After an
‘A-type’ extraction, the remaining oil was separated by flash
chromatography (eluent: CH,Cl,) 1o give the two diastereomers
22a (0.16 g, less polar) and 22b (0.33 g, more polar) in oil
form. Crystallization from ether gave 22a (0.13 g, 18%) and
22b (0.27 g, 37%) as white crystals.

22a (less polar) UV (MeOH) 210, 227, 250, 285, 293 nm.
For other physical data, see table I-111.

22b (more polar) UV (MeOH) 210, 226, 250, 285, 294 nm.
For other physical data, sec table 1-1II.

Pharmacology

PBQ writhing in mice

Male CD-1 mice in the weight range of 20 to 25 g were used
for studies. The mice were fasted overnight prior to the test
day. Test compounds were suspended in 0.5% carboxymethyl-
cellulose at the doses required immediately prior to dosing [16,
17). Micc were dosed orally with either test compound or
vehicle using a constant dose volume of 10 ml/kg. There were
seven animals in the vehicle-treated groups and five in each of
the treatment groups. Thirty minutes after oral treatment each
mouse received an intraperitoneal injection of 0.25 ml of a
solution containing 0.01% phenylquinone in 5% ethanol. The
number of writhes elicited in each mouse during the period
between the 5th and 25th minute after phenylquinone adminis-
tration was recorded (table IV).

Acetic-acid-induced writhing in rat

Male Wistar rats in the weight range of 140 to 160 g were used
for studies. The rats were fasted overnight prior to the test day.
The test compounds were suspended in 0.5% carboxymethyl-
cellulose at each of the required doses immediately prior to
dosing [18]. Acetic acid was diluted in distilled water to give
1% concentration. Rats were dosed orally with cither the test
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compound or the vehicle using a constant dose volume of
10 ml/kg. There were seven animals in the vehicle-treated
group and five in each of the treatment groups. Thirty minutes
after the oral treatment each rat received an intraperitoneal
injection of 1.0 ml of a solution containing 1% acetic acid in
distilled water. The number of writhes elicited in the following
25 min period was recorded (table IV).

Hot plate in mice

According to the method described by Eddy [19], mice were
placed on a heated plate (55°C) inside a Plexiglass cylinder.
The latency before the animals start to lick their feet was
measured. If no reaction was observed the test was terminated
after 120 s. Ten animals were studied per dose (dispersed in a
5% acacia gum suspension at a volume of 0.25 mg/20 g). The
compound administration was performed 1 h (PO) or 30 min
(IP) before the test,

Evaluation of toxic, physiclogical and behavioural effects in mice
Three animals per dose were treated with the test compound
(dispersed in a 5% acacia gum suspension at a volume of 0.25
mg/20 g) and were observed according to a standardized obser-
vation grid at regular intervals for up to 24 h. The presence or
absence and the intensity of various symptoms were noted [20,
21}

Receptor binding assay

Receptor hinding assays [22—24] were performed by incubating
membranes prepared from the rat central nervous systemn with
[3H]-DAMGO, [*H]-PCL-PHE-DPDPE, respectively for recep-
tors y and d. For receptor k membrane was prepared from
guinea-pig cerebellum, incubated with [3H] U-69593. After the
incubation period, bound and unbound radioligands were sepa-
rated by filtration. Radioactivity bound to membranes, in the
absence and presence of compounds, was measuted by liquid-
scintillation counter. Compounds were studied at two concen-
trations (10-7 and 10-5 M).

Antiinflammatory properties

Isolated rabbit granulocytes were stimulated by calcic iono-
phore (A 23187) and incubated for 15 min with the compounds
at 10 uM [25]. The cycloxygenase and lipoxygenase activities
were determined by radioimmunoassay dosage of PGE2 and
LTB4, respectively. Results were expressed as a percentage of
control activity (table V).
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1. Derivados de ciclohexano espirociclicos de la siguiente formula general |,
R
Rg Rio
R w R:x
Rg— S{‘-><NM Re
X 7 Ry
Rs
|
en la que

R' y R? son en forma independiente entre si para H; CHO; alquilo Cys
respectivamente saturado o no saturado, ramificado o no ramificado,
sustituido en forma individual o multiple o no sustituido; cicloalquilo Ca.g,
respectivamente saturado o no saturado, sustituido en forma individual o
mdltiple o no sustituido; o arilo cicloalquilo Cz.5 0 heteroarilo unido por
alquilo Cy.3, respectivamente sustituido en forma individual o multiple o no
sustituido;

o los restos R' y R?* son juntos para CH,CH,OCH,CH,
CH2CH2NR'CH,CH; 0 (CHz)3.6,

donde R"! significa H; alquilo Cy.5, respectivamente saturado o no saturado,
ramificado o no ramificado, sustituido en forma individual o multiple o no
sustituido; cicloalquilo Css, respectivamente saturado o no saturado,
sustituido en forma individual o multiple o no sustituido; arilo-, o heteroarilo,
respectivamente sustituido en forma individual o multiple o no sustituido; o
arilo, cicloalquilo C3¢ 0 heteroarilo unido por alquilo Cq.3, respectivamente
sustituido en forma individual o multiple o no sustituido;

R3 es para alquilo C1.5, respectivamente saturado o no saturado, ramificado
o no ramificado, sustituido en forma individual o multiple o no sustituido;

cicloalquilo Css, respectivamente saturado o no saturado, sustituido en
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forma individual o mdltiple o no sustituido; arilo, respectivamente no
sustituido o sustituido en forma individual o muitiple; arilo, o cicloalquilo Ca.s
unido por el grupo alquilo C1.3, respectivamente no sustituido o sustituido en
forma individual o multiple;

WesparaNR* 00 S

y

R* es para H; alquilo Cy5 saturado o no saturado, ramificado o no
ramificado, no sustituido o sustituido en forma individual o multiple; arilo, o
heteroarilo, respectivamente sustituido o no sustituido; arilo, heteroarilo o
cicloalquilo unido por el grupo alquilo C4.3, respectivamente sustituido en
forma individual o multiple o no sustituido; COR'?; SO,R',

donde R'? significa H; alquilo C1.s, en cada caso saturado o no saturado,

SN
Zod NI

ramificado o no ramificado, mono- o poli—sisfuido o no sustituido; C3;§ -

cicloalquilo, en cada caso saturado o no saturado, ramificado o no
Tt s A i e PP

ramificado, mono- o poli-sustituido o no sustituido; arilo, o heteroarilo, en
cada caso saturado o no saturado, ramificado o no ramificado, mono- o poli-

sustituido o no sutituido; o arilo; Cs.s — gcﬂggl_qyjl_o, o heteroarilo, en cada

caso saturado o no saturado, ramificado o no ramificado, mono- o poli-
sustituido o no sustituido, anexando mediante

Cis alquilo: en cada caso saturado o no saturado, ramificado o no
ramificado; OR™; NR™R'®;

R% es para =O; H; COOR™, CONR™, OR"™; alquilo Cys, saturado o no
saturado, ramificado o no ramificado, no sustituido o sustituido en forma
individual o multiple; cicloalquilo Cj.s, saturado o no saturado, no sustituido
o sustituido en forma individual o multiple; arilo-, o heteroarilo, no
sustituido o sustituido en forma individual o multiple; o arilo, cicloalquilo
Cs.5 0 heteroarilo unido por alquilo C4.3, no sustituido o sustituido en forma

individual o multiple;

Z&
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R® es para H; F, Cl, NO,, CF5;, OR™ SR™, SO,R"™, SO,0R", CN, COOR",
NR'"R": alquilo C1.s, saturado o no saturado, ramificado o no ramificado,
no sustituido o sustituido en forma individuaiv o multiple; cicloalquilo Cj.,
saturado o no saturado, no sustituido o sustituido en forma individual o
mdltiple; arilo-, 0 heteroarilo, no sustituido o sustituido en forma individual
o multiple; o arilo, cicloalquilo Cs¢ 0 heteroarilo unido por alquilo C4.3, no
sustituido o sustituido en forma individual o multiple;

oR%y R® significan juntos (CHz), con n =2, 3, 4, 5 6 6, donde atomos de
hidrégeno individuales pueden estar reemplazados también por F, Cl, Br, |,
NO,, CF3, OR'™, CN o alquilo Cy.s;

R’, R® R® y R' son en forma independiente entre si para H, F, Cl, Br, |,
NO,, CF3, OR'™, SR™, SO,R™, SO,0R'™, SO,NH,, CN, COOR™, NR™R™;
alquilo Cq.s, cicloalquilo Cs.g, no sustituido o sustituido en forma individual o
mdltiple; arilo-, o heteroarilo, no sustituido o sustituido en forma individual o
multiple; o arilo, cicloalquilo Css 0 heteroarilo unido por alquilo Cq.3, no
sustituido o sustituido en forma individual o multiple;

donde R" significa H; alquilo Cy.5 respectivamente saturado o no saturado,
ramificado o no ramificado, no sustituido o sustituido en forma individual o
multiple; cicloalquilo Cs.g, respectivamente saturado o no saturado, no
sustituido o sustituido en forma individual o multiple; arilo-, o heteroarilo, no
sustituido o sustituido en forma individual o multiple; o arilo, cicloalquilo Ca.g
o heteroarilo unido por alquilo Ci3, no sustituido o sustituido en forma
individual o multiple;

R™ y R' significan en forma independiente entre si H; alquilo Ci.s,
respectivamente saturado o no saturado, ramificado o no ramificado, no
sustituido o sustituido en forma individual o multiple; o cicloalquilo Cszs,
respectivamente saturado o no saturado, no sustituido o sustituido en forma

individual o maltiple; arilo-, o heteroarilo, no sustituido o sustituido en forma
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individual o multiple; o arilo, cicloalquilo Cs s 0 heteroarilo unido por alquilo
C+.2, no sustituido o sustituido en forma individual o maltiple;

o RM™y R'" forman juntos CH,CH;OCHyCH2, CH2CHoNR'®CH,CH; o
(CH2)3.6,

donde R'® significa H; alquilo C1s saturado o no saturado, ramificado o no

ramificado, no sustituido o sustituido en forma individual o multiple;

Xespara 0, 8, S0, 50, 0 NR™,

RY representa H; Cqs-alquilo, saturado o no saturado, ramificado o no
ramificado; COR'? 0 SO,R'?, CARACTERIZADO porque en conexiéon con
“alquilo”, “sustituido” se entiende como una sustitucion de uno o mas
radicales de hidrogeno por F, Cl, Br, I, -CN, NH,, NH-alquilo, NH-arilo, NH-
heteroarilo, NH-cicloalquilo, NH-alguil-aril, NH-alquil-heteroarilo, NH-alquil-
OH, N(alquilo)z, N(alquilo-arilo);, N(alguilo-heteroarilo),, N(cicloalquilo),,
N(alquilo-OH),, NO,, SH, S-alquilo, S-arilo, S-heteroarilo, S-alguil-aril, S-
alquil-heteroaril, S-cicloalquilo, S-alguilo-OH, S-alquilo-SH, OH, O-alquilo,
O-arilo, O-heteroarilo, O-alquil-aril, O-alquil-heteroaril, O-cicloalquilo, O-
alquilo-OH, CHO, C(=0)Cl-6-alguilo, C(=S)Cl-6-alquilo, C(=O)arilo,
C(=S)arilo,  C(=0)Cl-6-alquilo-arilo,  C(=8)Cl-6-alquilo-arilo,  C(=0)-
heteroarilo, C(=8)-heteroarilo, C(=0)-cicloalquilo, C(=S)-cicloalquilo, COH,
CO»-alquila, CO2-alguilo-arilo, C(=0)NH,, C(=0)NH-alquilo, C(=0Q)NH-arilo,
C(=0)NH-cicloalquilo, C(=0)N(alquilo)z, C(=0)N(alquilo-arilo),,
C(=O)N(qiqg@‘lp—‘heteroarilo)g, C(=0)N(cicloalguilo),, SO-alquilo,. SO2-alquilo,
SO,NH,, SO3H, PO(OCI-6-alquilo),, Si(Ci-6-alquil)s, Si(Ci.s-cicloalquilo)s,

Si(CH,-Cy.s-Ciclaalguilo)s, Si(fenil)s, cicloalquilo, arilo o heteroarilo;

” i

donde en conexion con “arilo”, “heteroarilo” y “cicloalquile”, “mono o poli-
sustituido” se entiende como unha mono o poli-sustitucion de uno o mas
atomos de hidrogeno del anillo del sistema por F, Cl, Br, I, -CN, NHp, NH-

qpq_il_o,_NH-arilo, NH-heteroarilo, NH-cicloalquilo, NH-anuiI-ariI, NI-!fglquiI-
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heteroaril,  NH-alquilo-OH,  N(alquilo),,  N(alquilo-arilo),,  N(alquilo-

heteroarilo),, N(cicloalquilo),, N(alquilo-OH),, NO,, SH, S-alquilg, S-arilo, S-
heteroarilo, S-alquil-aril, S-alquil-heteroaril, S-cicloalquilo, S-alquile-OH, S-

alquilo-SH, OH, O-alquilo, O-arilo, O-heteroarilo, O-alquilo-arilo, O-alquil-

heteroaril, O-cicloalquilo, O-g!quilo;OH, CHO, C(=0)Cl-6-alquilo, C(=8)Cl-6-
alquilo, C(=O)arilo, C(=S)arilo, C(=0O)Cl-6-alquilo-arilo, C(=S)Cl-6-alquilo-
arilo, C(=O)-heteroarilo, C(=S)-heteroarilo, C(=O)-cicloalquilo, C(=S)-
cicloalquilo, COzH, CO:-alquilo, CO-alquilo-ariio, C(=O)NHz, C(=O)NH-
alquilo, C(=O)NH-arilo, C(=O)NH-cicloalquilo, C(=O)N(alquilo),,
C(=0)N(alquilo-arilo),, C(=O)N(alquilo-heteroarilo),, C(=O)N(cicloalquilo),,
S(0)-alquilo, S(O)-arilo, SOz-alquilo, SOz-arilo, SO;NH;, SO;H, CF3, =0,

=8; alquilo, cicloalquilo, arilo y/o heteroarilo;
_\
f\’
donde el término "arilo” significa un sistema de anillo carbo-ciclico con al
. ;g 7T .
menos un anillo aromatico, pero ¢on no heteroatomos en solo un de los
anillos, en donde los residuos de arilo pueden estar opcionalmente
fusionados con mas sistemas de anillos aromaticos, saturados, o

(parcialmente) no saturados;

donde el término “heteroarilo” denota un residuo aromatico ciclico de 5-, 6-
o 7- miembros que contiene al menos 1, opcionalmente 2, 3, 4 0 5
heteroatomos, en donde los heteroatomos idénticos o diferentes, son
nitrégeno, oxigeno o sulfuro y en donde el heterociclo puede también ser

parte de un sistema bi- 0 poli-ciclico;

donde el término “cicloalquilo” denota un hidrocarburo ciclico con 3, 4, 5, 7,
7 o 8 atomos de carbono, en donde el hidrocarburo puede ser saturado o
no saturado, pero no aromatico, y donde opcionalmente uno o dos atomos

de carbono pueden ser reemplazados por un heteroatomo S, N o O;

en la forma del racemato; de los enantiémeros, diasteredmeros, mezclas de
los enantidmeros o diasteredmeros o de un enantiomero o diasteredmero
individual; de las bases y/o sales de &cidos o cationes fisioldgicamente

compatibles.
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{

{
( o no ramificado, saturado o no saturado, no sustituido o sustituido en forma

5 260

Derivados de ciclohexano espirociclicos conforme a la reivindicacion 1,

caracterizados porque
e S

R' y R? son en forma independiente entre si para H, alquilo C1.s, ramificado

individual o multiple, o CHO, y/o

R® es para fenilo, bencilo o fenetilo, respectivamente no sustituido o

sustituido en el anillo en forma individual o multiple.

3. ./ Derivados de ciclohexano espirociclicos conforme a una de las

reivindicaciones 1 6 2, caracterizados porque R® es para H, alquilo Cy,
ramificado o no ramificado, no sustituido o sustituido en forma individual o

multiple o COOR™ y R® significa H 0 alquilo C1.s.

4 / Derivados de ciclohexano espirociclicos conforme a una de las

5.

y,

reivindicaciones 1 - 3, caracterizados porque R, R®, R® y R'? son en forma

independiente entre si para H; alquilo Cy.s, ramificado o no ramificado, no

sustituido o sustituido en forma individual o mdltiple; F, CI, Br, I, CF3, OH,

OCHj, NH,, COOH, COOCH3, NHCH;, N(CHs)2, NOz, SO3H, SO;NH,

piridilo o fenilo.

"Derivados de ciclohexano espirociclicos conforme a la reivindicacion 1,

caracterizados porque

\_W es para NR*, O 0 S y X significa O, S, SO, SOz 0 NR",

R'y R? son en forma independiente entre si para H; alquilo C1.4, ramificado
o no ramificado, sustituido en forma individual o multiple o no sustituido; o
CHO;

R® es para (CH,),-arilo, respectivamente no sustituido o sustituido en arilo
en forma individual o multiple, conn =0 —2;

R?* es para H; alquilo Cy.3, sustituido en forma individual o multiple o no
sustituido;

CO(CHz)nHesconm=0a 2, y/o

?

|
H

r

o

e A
K P -

32




9

y Ry R® son respectivamente para H y/o

R7, R® R® y R"? son en forma independiente entre si para H, alquilo Cy.,
Oalquilo C1.3, respectivamente ramificado o no ramificado, saturado o no
saturado, no sustituido o sustituido en forma individual o multiple; F, Cl, Br,

5 I, CF3, OH, SH, SCH3, OCH3;, NH;, COOH, COOCH3, NHCH3, N(CHj3)z,
_NOg, S03H, SO,NH,, piridilo o fenilo.

6./ Derivados de ciclohexano espirociclicos conforme a una de las
reivindicaciones 1 — 5, caracterizados porque R' y R? significan en forma
independiente entre si H o CHs, donde R' y R? no significan al mismo

10 tiempo H.

7. ‘/ Derivados de ciclohexano espirociclicos conforme a una de las
reivindicaciones 1 — 6, caracterizados porque R? significa fenilo, bencilo o
fenetilo, respectivamente no sustituido o sustituido en el anillo en forma
individual o multiple,

15 en especial
fenilo, bencilo, fenetilo, 2-fluorofenilo, 3-fluorofenilo, 4-fluorofenilo,
2-clorofenilo, 4-clorofenilo, 3-clorofenilo, 2-bromofenilo, 3-bromofenilo,
4-bromofenilo, 2-cianofenilo, 3-cianofenilo, 4-cianofenilo, 2-metilfenilo,

3-metilfenilo, 4-metilfenilo, 2-metoxifenilo, 3-metoxifenilo, 4-metoxifenilo,

20 2-trifluoro  metilfenilo, 3-trifluoro  metilfenilo, 3-trifluoro  metilfenilo,
2-etilfenilo, 3-etilfenilo, 4-etilfenilo, 2-etoxifenilo, 3-etoxifenilo,
4-etoxifenilo, 2-hidroxifenilo, 3-hidroxifenilo, 4-hidroxifenilo,

2 3-diclorofenilo, 3,4-diclorofenilo, 3,5-diclorofenilo, 2 4-diclorofenilo,
2,3-difluorofenilo, 3 4-difluorofenilo,  3,5-difluorofenilo,  2,4-difluorofenilo,
25 2-fluoro- 3-clorofenilo,  2-cloro- 3-fluorofenilo, 2-cloro- 4-fluorofenilo,
2-fluoro- 4-clorofenilo, 4-fluoro- 3-clorofenilo, 4-fluoro- 3-metilfenilo, 4-
butilo terc.- fenilo, 4-fluoro- 3-clorofenilo, 4-bromo-  3-fluorofenilo,

3,5-bis(trifluorometil) fenilo, 4-cloro- 2-trifluorometilfenilo, 2-metoxi- 5-
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8.

metilfenilo,  5-cloro- 2-metoxifenilo, 4-fenoxifenilo, 2-metiltiofenilo,
3-metiltiofenilo,  4-metiltiofenilo,  5-fluoro-2-  metoxifenilo,  4-cloro-3-
trifluorometilo o 4-bromo-2- metilfenilo

con especial preferencia, fenilo, bencilo, fenetilo, 4-fluorofenilo y
3-fluorofenilo.

Derivados de ciclohexano espirociclicos conforme a una de las

reivindicaciones 1 — 5, caracterizados porque

" Wes para NR* y X significa O, NH o NCOR', |

R' y R? son en forma independiente entre si para H; alquilo C1.4, ramificado
o no ramificado, sustituido en forma individual o muitiple o no sustituido; o
CHO,

R? es para (CHy),-arilo, respectivamente no sustituido o sustituido en arilo
en forma individual o multiple, conn =0 -2,

R* es para H; alquilo Cy.3, sustituido en forma individual o muitiple o no
sustituido; CO(CH2)nHconm=0a 2,

R® y R® son respectivamente para H y/o

R’, R®, R®y R'™ son en forma independiente entre si para H; alquilo Ci.s,
Oalquilo Cy.3, respectivamente ramificado o no ramificado, saturado o no
saturado, no sustituido o sustituido en forma individual o multiple; F, Cl, Br,
I. CF3, OH, SH, SCH;, OCH3, NH;, COOH, COOCH3;, NHCH3 o N(CHa)e,

NO,, SOsH, SO,NH,, piridilo o fenilo.

9.,” Derivados de ciclohexano espirociclicos conforme a una de las

reivindicaciones 1 — 8, caracterizados porque

el resto R® es para H, CHs, COOH, COOCH3 o CH,OH,
el resto R® es para H,

los restos R’, R®, R®y R'% son para H

9]



- uno de los restos R’, R®, R® y R'" son para H; alquilo C.5, ramificado o no
ramificado, no sustituido o sustituido en forma individual o maltiple; F, Cl,
Br, I, OH, OCHs;, COOH, COOCH3;, NHz, NHCHj, N(CHzg)2, NO2, SO3H,
SO,NH,, piridilo o fenilo, en tanto que los restos restantes significan H,

5 0

dos de los restos R’, R®, R°y R"" son en forma independiente entre si para
H; alquilo C1s, ramificado o no ramificado, no sustituido o sustituido en
forma individual o muiltiple; F, Cl, Br, I, OH, OCH3, COOH, COOCHj3, NH,
NHCH3, N(CHa),, NO,, SO3H, SO;NH;, piridilo o fenilo, en tanto que los

10 restos restantes significan H.

- 10. / Derivados de ciclohexano espirociclicos conforme a wuna de las
reivindicaciones 1 — 9, caracterizados porque R' y R? significan CH3 y R®
significa fenilo.

11. Werivados de ciclohexano espirociclicos conforme a una de las
15 reivindicaciones 1 — 10, caracterizados porque W significa NR*, donde R*es
para H, CHy, CoHs, acetilo, fenilo, bencilo o COR'™, y/ X significa O, NH, y )
[ NCor™. )
12. Derivados de ciclohexano espirociclicos conforme a una de las
! reivindicaciones 1 — 11 del grupo compuesto por
20 1,1-(3-dimetil amino- 3-fenil pentametilen)- 1,3,4,9- tetrahidropiranc {3,4-b]
indol clorhidrato””
1,1-(3-dimetil amino-3-fenil pentametilen)-1,3,4,9- tetrahidropirano [3,4-b]
indol hemicitrato
1,1-(3-dimetil amino-3-fenil pentametilen)-1,3,4,9- tetrahidro-  2-tia-9-
25 azafluoreno hemicitrato . |

1,1-(3-dimetil  amino-3-fenil pentametilen)-1,3,4,9-  tetrahidro-2-tia- 9-

azafluoreno citrato
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1,1-(3-dimetil  amino-3-fenil pentametilen)-  3,4-dihidro-1H-  2-oxa-9-
tiafluoreno L-tartrato ,
1,1-(3-dimetil amino-3-(4-fluorofenil) pentametilen)-3,4-dihidro- 1H-2-oxa-9-

tiafluoreno triflato -~

. 1,1-(3-dimetil amino-3-fenil pentametilen), 3,4-dihidro- 1H-2,9-dioxafluoreno

hemicitrato ;.
1,1-(3-dimetil amino-3-fenil pentametilen)- 3,4-dihidro- 1H-2,9-diazafluoreno
diclorhidrato
M-acetil-1,1-  (3-dimetil amino-3-fenil pentametilen)- 3,4-dihidro- 1H-2,9-
diazafluoreno clorhidrato
1,1-(3-dimetil ami_no—3-feni| pentametilen)- 6-metoxi- 1,3,4,9-
tetrahidropirano {3,4-b] indol clorhidrato V
1,1-(3-dimetil amino-3-fenil pentametilen)- 3-metil- 1,3,4,9- tetrahidropirano
[3,4-b] indol citrato
6-bromo-1,1-  (3-dimetil amino-3-fenil pentametilen)-  3-metil-1,3,4,9-
tetrahidropirano [3,4-b] indol hemicitrato
1,1-(3-dimetil  amino-3-fenil  pentametilen)-  3-metil-6-  nitro-1,3,4,9-
tetrahidropirano [3,4-b] indol citrato +~
6-cloro-1,1- (3-dimetil amino-3-fenil pentametilen)- 3-metil-1,3,4,9-
tetrahidropirano [3,4-b] indol citrato
3,9-dimetil- 1,1-(3-dimetil amino-3-fenil pentametilen)- 1,3,4,9-
tetrahidropirano [3,4-b] indol citrato ~~
1,1-(3-dimetilamino- 3-(4-fluorofenil) pentametilen)- 1,3,4,9- tetra-hidro-
pirano [3,4-b] indol hemicitrato
1,1-(3-dimetilamino- 3-(3-fluorofenil) pentametilen)- 1,3,4,9- tetra-hidro-
pirano [3,4-b] indol hemicitrato -
1,1-(3-dimetil amino-3-fenil pentametilen)- 6-fluoro- 1,3,4,9- tetrahidropirano

[3,4-b] indol hemicitrato “~
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#1,1-(3-dimetil- amino-3-fenil pentametilen)- 6-metil- 1,3,4,9- tetrahidropirano
[3,4-b] indol hemicitrato
a/1,1-(3-dimetil amino-3-fenil pentametilen)- 9-fenil-1,3,4,9- tetrahidropirano
[3,4-b] indol citrato
M‘;1-(3—metil amino-3-fenil pentametilen)- 1,3,4,9- tetra-hidro-pirano [3,4-b]
indol hemicitrato
2 1,1-(3-dimetil amino-3-fenil pentametilen)- 6-metil-3,4-dihidro-  1H-2,9-
diazafluoreno citrato
M'-'acetil—1,1 —- (3-dimetil amino-3-fenil pentametilen)- 6-metil-3,4- dihidro-1H-
2,9- diazafluoreno citrato
. 1,1-(3-dimetil amino-3-fenil pentametilen)- 7-fluoro-3,4- dihidro-1H-2,9-
diazafluoreno citrato
& 2-acetil- 1,1-(3-dimetil amino-3-fenil pentametilen)-7-fluoro-3,4- dihidro-1H-
2,9- diazafluoreno citrato
{~1,1-(3-dimetil amino-3-fenil pentametilen)- 3-metil-3,4- dihidro-1H-2,9-
diazafluoreno citrato
t4,1-(3-dimetil  amino-3-fenilpentametilen)-  6-fluoro-3,4-  dihidro-1H-2,9-
diazafluoreno diclorhidrato
£1,1-(3-dimetil amino-3-fenil pentametilen)- 6-fluoro-3- metil-1,3,4,9- tetra-
hidro-pirano [3,4-b] indol hemicitrato
.~3,6-dimetil- 1,1~(3—dimeti|"amino-3~fenil pentametilen)- 1,3,4,9- tetra-hidro-
pirano [3,4-b] indol hemicitrato
3,6-dimetil- 1,1-(3-dimetil amino-3-fenil pentametilen), 1,3,4,9- tetra-hidro-
pirano- [3,4-b}] indol citrato
11 -(3-dimetil amino-3-fenil pentametilen)-3-metil-9- fenil-1,3,4,9-
tetrahidropirano [3,4-b] indol citrato
£1,1-(3-dimetil amino-3-(4-fluorofenil) pentametilen)- 1,3,4,9- tetra-hidro-2-

tia-9-azafluoreno metanosulfonato
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/1,1-(3-dimetil amino-3-(3- fluorofenil) pentametilen)- 1,3,4,9-tetra — hidro-2-
tia- 9-azafluoreno metanosulfonato

V’fﬁ-(S-dimetil amino-3-fenil  pentametilen)-  3,4-dihidro- 1H-9-oxa-2-
tiafluoreno citrato
1,1-(3-dimetil amino-3-fenil pentametilen)- 1,2,3,4- tetrahidro-benzo [4,5]

furo [2,3-0] piridina citrato

#76,6-(3-dimetil amino-3-fenil pentametilen)- 1,2,3,4,4a,6,7,11c- octahidro-5-
oxa- 7-azabenzo J[c] fluoreno citrato

£ 1,1-(3-dimetil amino-3-fenil pentametilen)-6-bromo- 1,3,4,9- tetrahidropirano
[3,4-b] indol hemicitrato

z,,w-"‘“"'1,1-(3-dimeti| amino-3-fenil pentametilen)- 1,3,4,9-tetra-hidro-pirano [3,4-b]

indol-6-0l citrato

/},»(3"8)—1 ,1-(3-dimetil amino-3-fenil pentametilen)- 3,4-dihidro-3-
metoxicarbonil- 1H-2,9-diazafluoreno citrato

+ (38)- 1,1-(3-dimetil amino-3-fenil pentametilen)- 3,4-dihidro- 1H-2,9-
diazafluoren- 3-metanol citrato
M\)j(1-(3—dimetil amino-3-feniletil-  pentametilen)-  3,4-dihidro-  1H-2,9-
diazafluoreno

/1,1-(3-metil amino-3-fenil pentametilen)- 6-fluoro-1,3,4,9- tetrahidropirano
[3,4-b] indol hemicitrato

¢1,1-(3-dimetil amino-3-(4- fluorofenil) pentametilen)- 3,4-dihidro-1H- 2,9-
ditiafluoreno metanosulfonato

;fl_."f*‘f,1-(3—dimetil amino-3-fenil pentametilen), 3,4-dihidro- 1H-2,9- ditiafluoreno
citrato

"1,1-(3-dimetil amino-3-fenil pentametilen)- 1,3,4,9- tetra-hidro- 2-tia-9-aza-
fluoreno 2-6xido citrato
1,1-(3-dimetil  amino-3-bencil pentametilen)-  3,4-dihidro-  1H-2,9-

ditiaﬂuoreno
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13.

14,7

13

en la forma del racemato; de los enantiomeros, diastereémeros, mezclas de
los enantiomeros o diasteredbmeros o de un enantidmero o diastereémero
individual; de las bases y/o sales de acidos o cationes fisiolégicamente
compatibles.

Procedimiento para elaborar los derivados de ciclohexano espirociclicos
conforme a una de las reivindicaciones 1 — 12, caracterizado porque se

transforma un educto de la siguiente formula general A

Ra

A

donde los restos R®' y R tienen el significado indicado para R? y pueden
ser en forma adicional para un grupo de proteccién, mediante la adicion de
acido, o su éster trimetilsililico, por ejemplo, éster trimetilsililico del acido
trifluorometansulfonico, acido trifluorometansulfénico, acido acético, acido
fosforico, acido metansulfonico o acido trifluoroacético, en un disolvente
apropiado, dicloroetano, diclorometano, cloroformo, acetonitrilo, eter

dietilico o nitrometano, con un educto de Ia siguiente formula general B

Z=XY
Y = H, SiMe,
: R7 R@
R Z
8 N
w Rs
Rg .
10
A
{112\ 0

f
donde los restos R'-R? tienen los significados indicados en la reivindicacion

1.
Procedimiento para elaborar derivados de ciclohexano espirociclicos
conforme a la reivindicacion 1, en los cuales X significa NR' y R significa

COR' o0 SO,R", caracterizado porque se transforma un derivado de
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15.

16.

17.

18.

14

ciclohexano espirociclico, en el cual X significa NH, bajo la adicion de base,
como, trietilamina, con un anhidrido o un cloruro de acido, de preferencia,
bajo irradiacion de microondas.

Procedimiento para elaborar derivados de ciclohexano espirociclicos
conforme a la reivindicacion 1, en fos cuales X significa SO o SO,
caracterizado porque se o;<ida un derivado de ciclohexano espirociclico en
el cual X significa S, con la ayuda de un agente de oxidacion - H,O,.
Medicamento que contiene por lo menos un derivado de ciclohexano
espirociclico conforme a una de las reivindicaciones 1 a 12, en forma
opcional en la forma de su racemato, de los esteroisémeros puros, en
especial enantidmeros y diasteredmeros, en cualguier proporcién de
mezcla; en la forma de sus acidos o sus bases o en la forma de sus sales,
en especial de las sales fisioldgicamente compatibles o sales de acidos o
cationes fisiologicamente compatibles; como también en forma opcional,
que contiene sustancias accesorias y/o sustancias auxiliares y/o, en forma
opcional, otras sustancias activas.

Derivado de ciclohexano espirociclico conforme a una de las
reivindicaciones 1 a 12, en forma opcional, en la forma de su racemato, de
los esteroisdmeros puros, en especial enantidmeros y diasteredmeros, en
cualquier proporcion de mezcla; en la forma de sus acidos o sus bases o en
la forma de sus sales, en especial de las sales fisiologicamente compatibles
0 sales de acidos o cationes fisioldgicamente compatibles; o en la forma de
sus solvatos, en especial de los hidratos; para elaborar un medicamento
para el tratamiento del dolor, en especial del dolor agudo, neuropatico o
crénico.

Derivado de ciclohexano espirociclico conforme a una de las
reivindicaciones 1 a 12 para elaborar un medicamento para el tratamiento

de los estados de ansiedad, del estrés y de sindromes asociados al estrés,

40
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depresiones, epilepsia, enfermedad de Alzheimer, demencia senil,
disfunciones cognitivas generales, trastornos del aprendizaje y de la
memoria (como nootropico), sintomas de abstencion, abuso y/o
dependencia del alcohol y/o drogas y/o medicamentos, disfunciones
sexuales, enfermedades cardiovasculares, hipotension, hipertension, tinitus,
prurito, migrafia, sordera, motilidad intestinal deficiente, problemas de
absorcion de sustancias nutritivas, anorexia, obesidad, trastornos
locomotores, diarrea, caquexia, incontinencia urinaria o bien como relajante
muscular, anticonvulsivo o anestésico o bien para la co-administracion en el
tratamiento con un analgésico opioide o con un anestésico, para la diuresis
o antinatriuresis, ansiolisis, para la modulacién de la actividad motora, para
la modulacion de la liberacién de neurotransmisores y el tratamiento de
enfermedades neurodegenerativas asociadas a ello, para el tratamiento de
sintomas de abstencién y/o para la reduccion del potencial de adiccion de

los opioides.

15 ’2 G”
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QQ
121

QQ
122

QQ
123

QQ

124

QQ

125

QQ

126

11
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G

QQ

127 -+
QQ

128 +
QQ

129 -+
QQ

130 +
QQ

131 -+

F.
QQ — N—
132 Q -+
F

o
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QQ QQ
133 4 139
QQ QQ
134 4 140
QQ QQ
135 -+ 141
QQ QQ
136 4 142
QQ QQ
137 + 143
QQ QQ
138 -+ 144




QQ

145

QQ

146

QQ

147

QQ

148

QQ

149

QQ
160
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. Y

QQ
151 -4
QQ
152 <+
QQ
153 -+
QQ
154 +
QQ
155 -+
QQ
156 -+




QQ

157

QQ

158

QQ
159

QQ
160

QQ

161

QQ
162

14

QQ
163 +
QQ
164 +
QQ
165 -+
QQ
166 -+
QQ
167 +
QQ
168 -+

9%
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QQ
170

QQ

171

QQ

172

QQ
173

QQ

174

15

A

.
QQ
175 -+
QQ
176 -+
QQ
177 4+
QQ
178 -+
QQ
179 +
QQ
180 -+




QQ
181

QQ
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QQ

183

QQ

184
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declaration example

diastereomeric

no./example no. from base salt with form e
application
L ) 1 of 2 possible
AAA citric acid diasteraomers +
;
Q i 'ﬁo mare a
) . ) polar
AA2 ¥ citric acid diastereomer +
v
|
Y [
NH 1 of 2 possible
y e
A3 citric acid diastereomers +
N/
|
/Y
s 1 of 2 possible
H itri i
AAL @ citric acid diastereomers +
R S
|
. . 1 of 2 possible
AAS citric acid diastereomars +
o . 1 of 2 possible
AAG citric acid diastereomers +
HO
\}\I\
| jo 1of2 i
T o possible
AT H\Q citric acid diastereomers +
R
H
\_¢ "’( ™ 1 of 2 possibl
o . of 2 possible
AA-8 b Q’ citric acid digstereomers +
e N
|
{/ |
s - NH itric acid more apolar +
i diastereomer
R '
I
1

58



declaration example

diastereomeric

no./example no. from base salt with form active
application
L \ more apalar
AA-10 citric acid diastereomer +
@
! 1‘@ more apolar
3 - )
AA-11 \AQ v citric acid diastereomer +
'f/
\ >\ ]
N NY\ more apolar
N " .
AA-12 T citric acid diastereomer +
|
s o .
] w 5 . : more apolar
AA-13 p o L - citric acid diastereomer +
) '|{ b
\_/ N "
] y e - . more apolar
AA-14 5 citric acid diastereomer +
Py -
!
== |
\ / l n\/@/O
" NYA N more polar
H
AA-15 o diastereomer +
NN
I
\_/ | ™
AA16 Lt citric acid ore apolar +
diastereomer
e 'IJ/
Q b 1 of 2 possible
AA-17 citric acid diastereomers +
Wy
L
)_
R
] ¥ 1 of 2 possible
AA-18 - diastereomers +
2



declaration example

diastereomeric

no./example no. from base salt with § active
application orm
Y 1 of 2 possible
-19
AA é diastereomers +
\_/ |
tel
20 N more apolar
AA diastereomer +
e N/‘-W
Lo
AA-21 more polar +
diastereomer
AA-22 . . 1 of 2 possible
citric acid diastersomers +
.
\_/ 7
AA-23 <t citric acid more apolar +
diastereomer
- N
|
AA-24 . . more apolar
citric acid diastereomer +
AA-25 citric acid ! of 2 possible +
diastereomers
AA-26 . . more polar
citric acid diastereomer +
AA-27 i maore apolar
citric acid diastereomer +




declaration example

diastereomeric

no./example no. from base salt with form active
application
- . 1 of 2 possible
AA-28 citric acid diastereomers +
\_/
u’ll/?“" 1 of 2 possibl
. . of 2 possible
AA-29 citric acid diastereomers +
\,‘q,
Q,;E%
W . . 1 of 2 possible
AA-30 % citric acid diastereomers +
{
o . 1 of 2 possible
AA-31 citric acid diastereomers +
" . 1 of 2 possible
AA-32 citric acid diastereomers +
i L L. . more polar
AA-33 ) citric acid diastereomer +
S St
I
: o . more polar
AA-34 citric acid diastereomer +
AA- " . more polar
35 citric acid diastereomer +
} . . more polar
AA-36 citric acid diastereomer +
L N
)
4



declaration example

diastereomeric

no.Jexample no. from base salt with form active
application
L
N e maore polar
AA-37 e diastereomer +
T N
I
\ _/ ™
N L more polar
AA-38 H citric acid di asterepom ar +
N 'i‘/
" . more polar
AA-39 citric acid diastergomer +
\ _/ |
NH
H more apolar
BB-1 diastereomer +
e
%’\ g
N, o, . N
N T methanesulfonic 1 of 2 possible +
BB-2 acid diastereomers
I
e oSN
N “ ¢ methanesulfonic 1 of 2 possible
BB-3 jmo acid diastereomers +
"~ |
av
methanesulfonic 1 of 2 possible
BB-4 acid diastereomers +
methanesulfonic 1 of 2 possible
BB-5 acid diastereomers +
BB-6 methanesulfonic 1 of 2 possible +

acid

diastereomers

ryl

s



declaration example

diastereomeric

no.lexample no. from base salt with form active
application
. . mare apolar
BB-7 hydrochloric acid diastersomer 4
BB-8 +
more apolar
BB-9 diastereomer +
more polar
8B-10 diastereomer +
more polar
BB-11 diastereomer +
Co- -
T
BB-12 " ke more apolar +
diastereomer
\N’ i,
\
more polar
BB-13 diastereomer +
.. F
Q,,QY@
H maore apolar
BB-14 - ° diastereomer +
Y :
more polar
BB-15 diastereomer +
6

&)



declaration example

diastereomeric

no./example no. from base salt with active
X form
application

- more polar
BB-16 diastereomer +

i rmore apolar
BB-17 ° diastereomer +

_ more polar
BB-18 diastereomer +

. more polar
BB-19 diastereomer +

§ more polar
BB-20 diastereomer +

BB- more polar
21 diastereomer +

BB- mare polar
22 diastereomer +

BB- more polar
23 diastereomer +
BB-24 T h more polar +

- “ diastereomer

Y
e
7

Y

‘ ~

b

4



declaration example

diastereomeric

no.Jexample no, from base salt with f active
application orm
BB-25 more polar +
diastereomer
BB-26 more polar +
diastereomer
BB-27 more polar +
diastereomer
BB-28 P : more polar
citric acid diastereomer +
BB-29 o ) more apolar
citric acid diastereomer +
BB-30 - . more apolar
citric acid diastereomer +
BB-31 N citric acid more polar +
diastereomer
l | P
i
o
/ 1 L ‘
BB-32 I citric acid 1 0f 2 possible +
) diastereomers
N
|
BB-33 Qﬂ, " . ; more apolar
citric acid diastereomer +
\v. \@
8

69



declaration example

diastereomeric

no./example no, from base salt with form active
application
" . more polar
BB-34 citric acid diastereomer +
diastereomeric
BB-35 citric acid mixture +
(80:20 polar:apolar)
1 of 2 possible
BB-36/1-6 diastereomers +
BB-37 QII citric acid diasteromeric mixture -+
. . more apolar
BB-38 citric acid diastereomer +
" . more polar
BB-39 citric acid diastereomer +
[
QI more apolar
BB-40 ¥ ;-<< citric acid diastoreomer -+
I
(E
Q:l " . . more polar
BB-41 i citric acid diastereomer +
B
|
N more polar
BB-42 citric acid diastereomer +




declaration example

diastereomeric

no.lexample no, from base salt with f active
application orm
. . . more apolar
BB-43 citric acid diastereomer +
more polar
BB-44 diastereomer +
. more polar
BB-45 diastereomer +
I H
BB- i : more apolar
B-46 - \Q citric acid diastereomer =+
’N'\-\.
47 . . more polar
BB citric acid diastersomer +
BB-4 " . more polar
8 citric acid diastereomer +
BB-49 e A more apolar
citric acid diastereomer +
BB-50 1 of 2 possible +
diastereomers
BB-51 S 1 of 2 possible
citric acid diastereomers +
10

G



declaration example

diastereomeric

no./example no. from base salt with form active
application
BB52 dnstersoners | T
BB-53 citric acid -+
BB-54 -+
BB-55 aesiersomers | T
retresione | zroute | 4
BB.57 methag;zulfonic :j i(a); ‘ze f::;i:z +
BB-58 citric acid +
BB-59 citric acid -+
BB-60 methaggiséulfonic :j i:; t2e l?:osns;'s:: +
11

&2



declaration example

diastereomeric

no.Jexample no. from base salt with f active
application orm
! methanesulfonic 1 of 2 possible
BB-61 acid diastereomers +
y methanesulfonic 1 of 2 possible
BB-62 acid diastereomers +
BB-63 +
BB-64 +
BB-65 +
BB-66 +
BB-67 citric acid +
W .
BE.68 L T 1 of 2 possible +
J L diastereomers
\_/
N ’ R
] H - ; more polar
BB-69 . F citric acid diastereomer +
T
12

-
.
B

ol
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declaration example

diastereomeric

no./example no. from base salt with active
ple 1 form
application
i " . more apolar
BB-70 citric acid diastereomer +
] more polar
BB-71 diastereomer +
! more polar
BB-72 diastereomer +
’ more polar
BB-73 diastereomer +
\ _/
I Iy
g H .- . more polar
BB-74 citric acid diastereomer +
Yo Y
) | P
\_ /
N \ N
! H L . more apolar
BB-75 g\j ] citric acid diastereomer +
- =,
T
! s . more polar
BB-76 citric acid diastersomer +
i . . more polar
BB-77 citric acid diastereomer +
1
Ra gl
BB.78 more apolar +

citric acid
1 i ;

diastereomer

13



declaration example . .
no.Jexample no. from base salt with diastereomeric active
application form
BB-79 - . 1 of 2 possible
citric acid diastereomers +
BB-80 .- . more apolar
Gitric acid diastersomer +
BB-81 T : more polar
citric acid diastereomer +
BB-82 L . maore apolar
citric acid diastereomer +
\_# )}
BB-83 ﬁ:"\ N\N/C> more apolal
_ o : r
QQ © citric acid diasteraomer +
il
\ .
<}N_ DY
BB-84 FST T citric acid more apolar +
j S diastereomer
= - {
I
BB-85 i ol more apolar
citric acid diastereomer +
|
O
|
BB-86 more apolar +
diastereomer
BB-87 citri . more apolar
itric acid diastereomer +
14

—— TN
e : !




declaration example

diastereomeric

no./example no. from base salt with form active
application
- . 1 of 2 possible
BB-88 citric acid diastoreomers -+
diastereomeric
BB-89 citric acid mixture +
. - 1 of 2 possible
BB-20 hydrochloric acid [ oot e +
diastersomeric
BB-91 mixture (ca. 20 % -+
apolar, 80 % polar)
- . mixture (ca. 20 %
BB-92 citric acid apolar, 80 % polar) +
Ree
e =]
b " . more apolar
cC-1 Nf)) L citric acid disstereomer +
*-\I \(j
Ree
. . more polar
cc-2 &r L citric acid diastercomer <+
P
y © s . mare apolar
ce-3 ;j citric acid diastereomer +
"-‘.‘ \@,
s
<:J< ! 1 more polar
cc-4 citric acid diastereomer +
<
15



declaration example

diastereomeric

no./example no. from base salt with active
application form
cC5 methanegulfonic +
acid
cC6 - citric acid -+
cC-7 citric acid inore apoiar +
cc-8 citric acid dﬁ%&i;%?gr 4+
cC-9 citric acid inore spoar +
CC-10 citric acid v boar +
ce-11 ; citric acid gore o +
cc-12 2 citric acid drina(;rtZrae?r:\aerr +
ce-13 | Hw.’ dicaca | GoRlL |+
16



declaration example

diastereomeric

no./example no. from base salt with form active
application
Lo . more apolar
cC-14 citric acid diastere?)mer +
- \ more polar
CC-15 citric acid diaster:::mer +
. . more apolar
CC-16 citric acid diastere%mer +
i
CcC-17 citric acid -+
- . 1 of 2 possibl,
cc-18 citric acid diaste?ec:':mer: +
CC-19 citric acid dzggtr:rx:;r +
T methanesulfonic more apolar
€C-20 - acid diastereomer +
[+3
ot
ce-21 citric acid dhore apowr +
N | /j’ th ifoni
: i methanesuifonic
CC-22 [ acid +
= "
I
17
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declaration example

diastereomeric

no.Jexample no. from base salt with form active
application
cc-23 citric acid +
™
i " . 1 of 2 possible
cC-24 L Q citric acid diastoreomers <4
I
more apolar
CC-25 diastereomer +
more polar
CC-26 diastereomer +
-
.
DD-1 " citric acid +
e
|
DD-2 citric acid <+
P 8 / |
methanesulfonic
bD-3 acid +
DD-4 citric acid +
%
DD-5 o hydrachloric acid “+

18
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declaration example

diastereomeric

no./example no. from base salt with form active
application
DD-6 citric acid +
DD-7 citric acid +
e
H methanesulfonic
bD-8 N acid +
DD-9 citric acid +
methanesulfonic
DD-10 acid +
DD-11 citric acid -+
DD-12 citric acid -+
30 |
' methanesulfonic more apolar
DD-13 ; ! +
acid diastereomer
I
-
N\_g
1) methanesulfonic
0D-14 b Q acid +
\‘ -@
19



declaration example

no./example no. from base salt with dlast?;:;menc active
application
% |
DD-15 —B citric acid +
DD-16 citric acid +
DD-17 citric acid uf=
Y
DD-18 . citric acid +
')
+
%}
DD-19 .,B hydrochloric acid +
Ot
<=-/ i
DD-20 b EJ citric acid -+
-, : @
DD-21 citric acid -+
~ . . more polar
DD-22 citric acid diastercomer 4
y " . 1 of 2 possible
DD-23 citric acid diastereomers +
20

-
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daclaration example

no./example no. from base salt with diastareomeric active
e form
application
y
-
i "
Y - . 1 of 2 possible
. N
DD-24 Wl l" citric acid diastereomers +
!
-
J_
Iﬁo s 1 of 2 possible
DD-25 . Q(D hydrochloric acid | i for e -+
W
w)»
s . 1 of 2 possibie
DD-26 ¥ citric acid diastereomers +
...;o
M o 1 of 2 possible
DD-27 vy citric acid diastereomers +
1)
LN
i
i - 1 of 2 possible
DD-28 Veva citric acid diastereomers +
L
T
DD-29 +
DD-30 hydrochloric acid +
DD-31 hydrochloric acid 4
1)
DD-32 . J L-tartaric acid =+

21




declaration example

diastereomeric

no./example no. from base salt with form active
application
DD-33 L-tartaric acid Liggtzef:;::::: +
DD-34 citric acid d’:;‘;’fe;‘gﬁr -+
DD-35 citric acid 1.r2 possive +
DD-36 citric acid mixture (1:1) -+
trifluoromethane 1 of 2 possible
DD-37 sulfonic acid diastereomers +
\
e I il
O
N 5
DD-39 C citric acid -+
Y )
EE-1 citric acid inore apojar +
4 _
EE-2 - citric acid mixture of both +

diastereomers

22




declaration example
no./example no. from
application

base

salt with

diastereomeric
form

active

EE-3

citric acid

more polar
diastereomer

EE-4

citric acid

more apolar
diastereomer
from (8)-styreneoxide

EE-5

citric acid

one of 2 possible
diastereomers
from (R)- styreneoxid

EE-6

citric acid

more polar
diastereomer

EE-7

citric acid

mare apolar
diastereomer

EE-8

more apolar
diastereomer
from (8)-styreneoxide

EE-9

more polar
diastereomer
from (S)-styreneoxide

EE-10

citric acid

more apolar
diastereomer
from (8)-styreneoxide

EE-11

citric acid

more polar
diastereomer
from (S)-styreneoxide

23
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declaration example . .
. iaster@omeric i
no./example no. from base salt with dias form active
application

more apolar
diastereomer +

EE-12 from ($)-styreneoxide

citric acid

more polar
diastereomer +

EE-13 from (8)-styreneoxide

citric acid

more apolar
diastereomer +

EE-14 from (R)-styreneoxide

citric acid

maore polar
diastereomer +

EE-15 from (R)-styreneoxide

citric acid

EE-16

citric acid more apolar +

diastereomer

more apolar
diastereomer +

EE-17 from (R)-styreneoxide

<_— (P more polar

a ! _ . diastereomer
EE-18 * citicacid ¢ (R)-styreneoxide +

more polar

EE.-19 citric acid diastereomer +
more polar

EE-20 citric acid diastereomer +

24



declaration exampie

diastereomeric

no./exampte no. from base salt with form active
application
Oy
N - . more apolar
EE-21 ! citric acid g ac;tere%mar -+
Sy
|
L . 1 of 2 possible
EE-22 citric acid diastereomers -+
e
l L m olar
EE-23 i citric acid diaosrt?srae%mer -+
U
oy
L - ca. 85% olar
EE-24 i ] citric acid dia;te:r:g;emzpr =+
-, S
(| P
- . . 859 |
EE-25 citric acid ca z?a/:tggfmiﬁo B +
. . 1 of 2 possible
EE-26 citric acid diastereomers +
A0
b8 o . 1 of 2 possible
EE-27 b citric acid diastereomers +
-
i
L . |
EE-28 - citric acid e +
WF)\j"::]
EE-29 +
25

A




declaration exampie

diastereomeric

no.lexample no. from base salt with form active
application
EE-30 +
EE-31 hydrochloric acid +
mixture from 75%
EE-32 citric acid apolar and 25% polar +
diastereomer
. . 1 of 2 possible
EE-33 £ citric acid diastarenmers +
[
A |
N rmore apolar
EE-34 citric acid diastereotmer +
N
f
- . more apolar
EE-35 citric acid diastereomer -+
more polar
EE-36 citric acid diastereomer +
(Racemat)
" . more apolar
EE-37 citric acid diastereomer =
EE-38 hydrochloric acid |~ M'iure of 2 +
diastereomers
26

y %,



declaration example diastereomeric _
no.Jexample no, from base salt with active
R form
application
P L 1 of 2 possible
FF-1 ;Q, citric acid diastereomers +
Q)
FF-2 N % +
1 of 2 possible
FF-3 diastereomers +
- . 1 of 2 possible
FF-4 citric acid diastereomers +
F
l/ﬁ 1of2 Abl
of 2 possible
FF-3 ] 5 diastereomers -
b
Q— ~
g " - . 1 of 2 possible
FF-6 % ]'.‘A citric acid diastereomers +
FF-7 %} o more polar
" diastereomer -
FF-8 methanesulfonic
acid =
MO
\._/ i
FF-9 citric acid +
27

24



-~ f ' P

declaration example . R
maeric ,
no.Jexample no. from base salt with dlast:;er:n ¢ active
application
»
N l © |
e icacs | Joege | 4
&
| o
" . |
ST o
&
methanesulfonic 1 of 2 possible
FF-12 acid diastereomars +
\_/ i ™
FF-13 Ll methanesulfonic 1 of 2 possible
) - g) acid diastereomers =
ISR
1 of 2 possible
FF-14 diastersomers +
F
\_¢ |“j
O .
) cticssy | ozemste | 4
1 of 2 possible
FF-16 diastereomers =
o . ai ibl
FF-17 P! citric acid m"g:;;t;';i rﬁzsr:'b 4 4+
FF-18 citric acid dizstereomeric +
28

25



declaration example

diastereomeric

no./axample no, from base salt with active
- form
application
diastereomeric
FF-19 mixture +
" . 1 of 2 possible
FF-20 citric acid diastercomers 4
& .
- . 1 of 2 possible
FF-21 citric acid diasteraomers +
L
L . 1 of 2 possible
FF-22 citric acid diastercomers -+
g - . more apolar
FF-23 citric acid digstereomer +
: more polar not yet
FF-24 diastereomer determined
FF-25 diastgreomeric _
mixture
FF-26 1 ,Of 2 possible +
(\@ diastereomers
<:/>f1 more apolar
- rea
FF-27 diastereomer +
. S
29

W

e




declaration example

diastereometric

no./example no. from base salt with form active
application
FF.28 more polar
diastereomer +
y L 1 of 2 possible
FF-29 citric acid diastereamers <+
Oy
FF.30 ug more apolar +
diastereomer
RN ,./\]
K/'
o L more polar
=31 H
FF-3 A citric acid diastereomer +
®
oSN
ety O - . 1 of 2 possible
FF-3 s
2 O citric acid diastereomers +
FF-33 +
| .
. o " . 1 of 2 possible
FF-34 citric acid diastereomers +
O
[ .
: e aa 1 of 2 possible
FF-35 ~ citric acid diastereomers +
LA
&
| )
FF.36 . ’\é citric acid 1 of 2 possible +

diastereomers

30
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declaration example

no./example no. from base salt with diastereomeric active
. form
application
GG-1 =+
GG-2 +
GG-3 +
GG-4 +
GG-5 m +
|
GG-6 +
GG-7 +
GG-8 +
GG-9 +

31



declaration example

diastereomeric

no.lexam;?le no. from base salt with form active
application
GG-10 e
GG-11 +
GG-12 +
GG-13 -+
GG-14 +
GG-15 -
GG-16 +
GG-17 -+
GG-18 +
32




declaration example

diastereomeric

no.fexample no. from base salt with for active
application m
oY
GG-19 @ +
|
LD
GG-20 C |° +
|
GG-21 +
GG-22 +
(3, A
GG-23 . +
GG-24 +
\ /N ,’j p
GG-25 @ : +
|
GG-26 +
GG-27 +

33




declaration example

diastereomeric

no./example no. from base salt with active
. e form
application
Ve
GG-28 - =4
0
P +
GG-29
b |j
7‘_
s e
GG-30 ; +
!
GG-31 +
GG-32 +
\_/
i
GG-33 . +
GG-34 -+
GG-35 +
GG-36 =+
34

al



declaration example

diastereomeric

no.Jexample no. from base salt with f active
M . orm
application
GG-37 +
GG-38 +
GG-39 +
GG-40 -+
GG-41 -+
GG-42 +
GG-43 -
GG-44 +
GG-45 -+

35
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declaration example

diastereomeric

no./example no. from base salt with active
- form
application
(Wi
GG-46 So +
|
GG-47 +
GG-48 +
GG-49 -+
GG-50 +
|
0
GG_51 o F +
Y
14
GG-52 . o+
GG-53 -+
GG-54 +

36




declaration example

diastereomeric

no./example no, from base salt with form active
application
0,0
GG-55 NG +
b
GG-56 +
GG-57 +
GG-58 +
GG-59 +
GG-60 -+
GG-61 .|.
GG-62 +
GG-63 +
37

2%



declaration example

diastereomeric

no.lexam;?le no. from base salt with form active
application
GG-64 -+
GG-65 4
GG-66 -+
GG-67 +
GG-68 +
GG-69 ‘- -+
GG-70 r +
GG-71 +
GG-72 ] S +
&
38

Wt

™
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declaration example .
no.Jexample no. from base salt with dlastcfareomeric active
" arm
application
GG-73 " fé +
|

GG-74 -+
GG-75 +
GG-76 +
GG-77 +
GG-78 -+
GG-79 -+
GG-80 +
GG-81 -+

39




declaration example

diastereomeric

no./example no. from base salt with P active
- orm
application
\ N
<1 L -

GG-82 @ +
GG-83 +

\ ! lu
GG-84 ! ~0) +
GG-85 +
GG-86 +
GG-87 +
GG-88 +

i i o™
GG-89 ; -+
|

QI’\‘]

GG-90
R +
40

[ 1
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O
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declaration example

diastereomeric

no./example no. from base salt with form active
application
GG-91 +
GG-92 -+
M
GG-93 m +
1
\_/
ST )
GG-94 . ’ -+
p @
C%f ﬂY@”
GG-95 L~ +
|
&
ﬁ— \"/W“‘-
GG-96 ; -+
\, @
GG-97 +
GG-98 +
GG-99 +
41




declaration example

diastereomeric

no./example no. from base salt with P active
- . orm
application
GG-100 +
GG-101 +
GG-102 -+
GG-103 +
GG-104 -
GG-105 +
GG-106 -+
GG-107 -+
\_h/ g ~—<
GG-108 - +
o
42

ol

U

=X



declaration example

diastereomeric

no./example no. from base sait with active
- form
application
GG-109 +
GG-110 +
GG-111 -+
[ ] ¢
Q01
GG-112 N +
\_/
q | b o’k
GG-113 _ ; +
. Q
GG-114 +
GG-115 +
GG-116 +
GG-117 -+
43

P




declaration example diast meri
no.Jexample no. from base salt with 1as c:reo eric active
application orm
GG-118 +
GG-119 +
GG-120 +
GG-121 +
GG-122 o+
GG-123 +
GG-124 +
GG-125 +
\-_/ 0
soWe
GG-126 e +
‘\’|' F

44




declaration example dlastereomeric
no./example no. from base salt with form active
application
GG-127 +
GG-128 +
!
GG-129 +
GG-130 +
GG-131 <+
GG-132 +
GG-133 4
GG-134 +
GG-135 +

45

Yoie



declaration example diastereomeric
no./example no. from base salt with as form ' active
application
GG-136 +
GG-137 -+
GG-138 +
GG-139 | +
GG-140 <+
GG-141 +
|
GG-142 +
GG-143 +
ReOYe
GG-144 " ° +
O,

46




declaration example

diastereomeric

no./example no. from base salt with f active
- orm
application
9 T EYQ
GG-145 " o w, +
|
GG-146 +
GG-147 +
GG-148 -+
GG-149 +
GG-150 -+
GG-151 +
GG-152 -+
GG-153 -+
47



~ I
S R

declaration example diaste .
no./example no. from base salt with freomerlc active
application orm

GG-154 +
GG-155 +
GG-156 +
GG-157 4
GG-158 <+
GG-159 -+
GG-160 -+
GG-161 +
GG-162 +

48




declaration example

diastereomeric

no.lexamp_)le po. from salt with form active
application
GG-163 4
GG-164 +
GG-165 +
GG-166 +
GG-167 +
GG-168 +
GG-169 -+
GG-170 -+
GG-171 o+

49




declaration example

diastereomeric

no.lexamPIe no. from base salt with form active
application
GG-172 +
GG-173 -+
GG-174 -+
GG-175 +
GG-176 4-
GG-177 +
GG-178 +
GG-179 +
GG-180 +4-
50



declaration example

diastereomeric

no./example no. from base salt with active
L form
application
GG-181 +
GG-182 -+
GG-183 +
GG-184 -+
GG-185 +
GG-186 +
GG-187 +
GG-188 +
\_/ i

D
GG-189 g{ o +

\I Ix:

51

L
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declaration example

diastereomeric

no./example no. from base salt with active
application form
GG-190 -+
GG-191 +
GG-192 4
GG-193 4+
GG-194 +
GG-195 -+
GG-196 +
GG-197 +
GG-198 +
52



declaration example

diastereomeric

no.Jexample no. from base salt with active
application form
GG-199 4
GG-200 +
GG-201 -+
GG-202 +
GG-203 +
GG-204 +
GG-205 -+
GG-206 -+
GG-207 +
53

N




declaration example

diastereomeric

no./example no. from base salt with active
application form
GG-208 4+
GG-209 +
GG-210 +
GG-211 +
GG-212 +
GG-213 4
GG-214 +
GG-215 +
0
GG-216 +
54




declaration example

diastereomeric

no./example no, from base salt with active
application form
GG-217 -+
GG-218 +
GG-219 +
GG-220 -+
GG-221 4
GG-222 +
GG-223 | -+
GG-224 +
GG-225 +
55



declaration example

diastereomaeric

no.lexample no. from base salt with active
. form
application
GG-226 +
GG-227 -+
GG-228 +
GG-229 +
GG-230 +
|
N l ,ﬁ“\(\([jy
GG-231 NGk +
T
s
GG-232 YT +
GG-233 +
GG-234 +
56



declaration example . .
no./example no. from base salt with diastereomeric active
. form
application
GG-235 -+
GG-236 +
GG-237 +
GG-238 -+
GG-239 +
GG-240 -+
Q | s
GG-241 L +
GG-242 +
GG-243 +

57




declaration example

diastereomeric

no./example no. from base salt with f active
application orm
GG-244 TONTTR +
S \; ,
<0
|
w NY\ O..
GG-245 o \/T -+
e o
ol P
GG-246 +
GG-247 : +
GG-248 4
GG-249 -+
\_¢ I [
GG-250 : ’ +
Reo¥e
GG-251 ; 4
GG-252 +
58

g
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declaration example

no./example no. from base salt with d'asu:::‘meﬂc active
application
\_/ r@)
GG-253 - +
L
GG-254 ' +
GG-255 +
GG-256 -+
SeoNeN
¥ by -
GG-257 +
GG-258 . +
I
GG-259 -+
GG-260 +
\
GG-261 C B =
59




declaration example

diastereomeric

no./example no. from base salt with form active
application
e a4
GG-262 4
<
GG-263 +
|
|
peste
GG-264 +
I
GG-265 +
GG-266 <+
GG-267 ) +
GG-268 ) +
|
GG-269 [5): +
GG-270 +
60




declaration example

diastereomeric

no.Jexample no. from base salt with active
L form
application
O \g/@
GG-271 +
GG-272 E;%, +
|
_‘r\ F.
T
GG-273 54, +
|
O
pNe
GG-274 i +
)
GG-275 +
\ ] g:]
GG-276 [>J;, o +
Q
GG-277 )¢ " +
Reols
GG-278 5 ' +
|
j
- |
Res e
GG-279 (5 c +
61



declaration example

diastereomeric

no.lexample no. from bhase salt with form active
application
GG-280 +
GG-281 4+
6G-282 8 SE +
|
4
Seo¥es
GG-283 ) +
|
\ j ‘]\:JQ/C'
GG-284 (ﬁ/ g +
{21\ Yﬁ
GG-285 Q +
GG-286 +-
GG-287 : +
7]
&
e -\g/\/\/
GG-288 ) +
|
62

A\



declaration example

diastereomeric

no.Jexample no. from base salt with 5 active
: orm
application
GG-289 +
GG-290 -+
GG-291 > +
GG-292 -+
GG-293 P +
GG-294 N +
3
<} ’ﬁ b F
| F. ]
GG-295 +
1
S
- ”\g’\ﬂg
GG-296 2. +
3
<
Qe
Laperdh g
GG-297 g/ +
63



declaration example

diastereomeric

no.Jexample no, from base salt with $ active
L orm
application
ReoWle
S
GG-298 . +
|
H "Y“Q
GG-299 PR -+
GG-300 +
GG-301 +
GG-302 +
GG-303 -+
\
[ j;’\?’
GG-304 . o+
|
9s'e
W x“yv
GG-305 5 +
O
Qflmrk,@
GG-306 g/
64

O



declaration example

diastereomeric

no./example no. from base salt with form active
application
Q0
" ]
GG-307 T@; +
)
Y
GG-308 @ g \Q“' +
GG-309 +
GG-310 -+
GG-311 +
GG-312 -+
GG-313 -
4
GG-314 - +
S0 s
GG-315 o +
65



declaration example

diastereomeric

no./fexample no. from base salt with form active
application
GG-316 -+
GG-317 +
L L
GG-318 do). +
\=/ }Wwﬁ(r
GG-319 Y Y +
o
GG-320 -
i e
GG-321 Ll AR -+
DA
2
Q/}.\_l ﬁ F. ‘ F
e N =
GG-322 " o F +
| il
I
o
GG-323 s +
Gty
GG-324 ¥ +

66




declaration example

diastereomeric

no.Jexample no. from base salt with f active
N - orm
application
GG-325 +
GG-326 -+
GG-327 <+
ReSwy
N' - 2
GG-328 ° & -+
GG-329 +
GG-330 -+
GG-331 4=
\ /W ) N g
GG-332 ! o +
S "
P |
GG-333 NG +
N
67



declaration example

diastereomeric

no.Jexample no. from base salt with active
-~ form
application
GG-334 +
GG-335 -+
GG-336 +
GG-337 +
GG-338 +
GG-339 -+
GG-340 +
GG-341 +
GG-342 -+
i
68



declaration example

diastereomeric

no./example no. from base sailt with form active
application
o d
GG-343 n 14 +
| |
Reokey
e
GG-344 ")s e +
o
=
S
|k |
seVe
GG-345 Q ! +
o
{
=0Vl
GG-346 ! ° +
oY
GG-347 +
GG-348 -+
GG-349 +
GG-350 i 5 +
GG-351 ! Q ° +
e i
J
69




declaration example

no./example no. from base salt with dnast?;:;menc active
application
LD
N.
GG-352 ' o +
o
o
Q]/\\’\(\/@
GG-353 e +
v
{
Esouoy
GG-354 (e +
@/\g\r
=
GG-355 +
GG-356 +
GG-357 -+
GG-358 (e +
o
S
GG-359 " C T +
o
Sy s
¥ o
GG-360 ° +
N
{ t
P
70



declaration example

no./example no. from base salt with diast«fz::‘meric active
application
O
GG-361 ! ‘ o ¥ +
= N
O
) < V4 | \‘L
GG-362 QTW +
oY
GG-363 +
GG-364 +
GG-365 +
Yeovs
GG-366 ! ® -+
N
oS
Q@ ® -
GG-367 " s ¢ or" +
R N
Sae
GG-368 " Q L +
T e
I I
<__h/ 1 o
GG-369 w +

71




declaration example diastereomeric
no./example no. from base salt with active
. form
application
GG-370 +
GG-371 +
GG-372 +4-
GG-373 -+
GG-374 =+
ReoU<eY
GG-375 NGk = +
"
|
0
- '\‘([/
GG-376 \Q 5 +
o
GG-377 +
~p Sy
GG-378 8 +
S W
| I
72

B




declaration example

diastereomeric

no./example no. from base salt with f active
o . orm
application
GG-379 +
) |
GG-380 oYY -+
S
W
GG-381 Ty +
W
I
]
GG-382 -
ey
Ny
GG-383 Q oﬂa +
“ ~
L i
o
GG-384 T@L, +
= S
| P i
GG-385 +
GG-386 +
\ /f{\NYO
GG-387 " +

73




declaration example ,
. diastereomeric .
no./example no. from base salt with active
. form
application
GG-388 +
GG-389 <+
GG-390 -+
Q% | ~,
o
GG-391 ° +
o
ooV
GG-392 Q o +
o
GG-393 +
GG-394 +
Reo¥e
GG-395 ! ° +
|
s oUg
GG-396 ( i o -+
y
74

VO




declaration example

diastereomeric

no./example no. from base salt with f active
application orm
GG-397 -+
\_/
L m
GG-398 m +
\, l :‘:
GG-399 +
GG-400 +
GG-401 -+
GG-402 +
GG-403 +
o S,
1 [ P
\_/ 5
| /M\(Qg
GG-404 HNORIES +
\I [ :
Yaoue
N P
GG-405 LN +
‘I
75



declaration example

diastereomeric

no./example no. from base salt with active
application form
GG-406 +
GG-407 +-
GG-408 +
GG-409 +
GG-410 +
GG-411 +
GG-412 +
GG-413 +
GG-414 +
76




declaration example

diastereomeric

no./example no. from base salt with form active
application
| f
GG-415 ! ° +
\I { o
GG-416 -+
\—} T o
GG-417 ° -+
™~ .
o P
GG-418 +
GG-419 +
GG-420 +
GG-421 +
S
" U
GG-422 ) ° +
S
A
GG-423 -+
77

L

oA




declaration example

diastereomeric

no./example no. from base salt with active
application form
GG-424 +
GG-425 +
GG-426 +
GG-427 -+
GG-428 +
GG-429 +
GG-430 -+
GG-431 +
GG-432 +
78

0



declaration example

no.Jexample no. from base sait with d:ast:(:;menc active
application
pe 7
GG-433 g & o g +
p F‘FF
O 5
| L
GG-434 QY[ T +
|
GG-435 +
GG-436 -+
GG-437 -+
GG-438 -+
GG-439 +
GG-440 +
GG-441 +

79

HEEN




declaration example

diastereomeric

no./exampie no. from base salt with form active
application
GG-442 -+
GG-443 -+
GG-444 +
GG-445 +
GG-446 <+
GG-447 +
\_' , :
SsoVes
GG-448 v & I +
\' \©
so¥e
GG-449 ! m o +
\.’ , :
W
W SN
GG-450 E/ﬂj o -+
80




declaration example

diastereomeric

no./example no. from base salt with form active
application
GG-451 +
GG-452 -+
(GG-453 +-
GG-454 +
GG-455 +
GG-456 +
GG-457 +
GG-458 +
GG-459 +
81

N




declaration example

diastereomeric

no.lexample no. from base salt with active
! form
application
GG-460 +
GG-481 +
GG-462 +
GG-463 +
GG-464 +
GG-465 -+
GG-466 : ° +
=y S
| | L
GG-467 +
GG-468 +
82

~"r:\




declaration example

diastereomeric

no.Jexample no. from base salt with form active
application
GG-469 +
GG-470 +
GG-471 +
GG-472 " @J ° +
\__
GG-473 +
GG-474 +
- ( ﬁ'\,/\
N o
GG-475 ° +
\I l’i\:
Q}\[ .
e
GG-476 ° +-
s
\_/ o
GG-477 [ { ° -+
\I
83




declaration example

diastereomeric

no./example no. from base salt with form active
application
GG-478 -+
GG-479 +
GG-480 +
GG-481 +
GG-482 +
GG-483 +
& B L C g
GG-484 g ° -+
v ;
GG-485 -+
GG-486 +
84

e




declaration example

diastereomeric

no.Jexample no. from salt with active
- form
application
GG-487 -+
GG-488 +
GG-489 -+
GG-490 +
GG-491 -+
GG-492 +
GG-493 <+
GG-494 +
GG-495 <+

85




declaration example

diastereomeric

no./example no. from base salt with form active
application
GG-496 +
¥ sascamers | T
e |+
-3 dirg:tr:rgg::;r +
-4 +
example 3 hydrochloric acid 4
example 8 citric acid +
example 6 L-tartaric acid +
example 51 citric acid +
86

WO




declaration example

diastersomeric

no./example no. from base salt with f active
application orm
example 41 citric acid +
trifluoromethane
7
example sulfonic acid +
example 50 methag:izulfonic -
o
L
N
example 1 [ % hydrochloric acid +
|
=\
M@
al
example 2 § hydrochloric acid -+
T
] | P
example 23 citric acid ~+
exampie 22 citric acid -+
\ P
H
example 28 Cj citric acid +
\ _/ i \
example 24 ’% citric acid +-
)

87




declaration example

diastereomeric

no./example no. from base salt with form active
application
example 24 citric acid +
4
t Lo
example 25 N ) citric acid +
0
¢
\
example 49 %TQ ¢itric acid <+
example 45 citric acid +
O
] =]
example 13 H”J/ hydrochloric acid +
i
[
289
example 44 N (:j citric acid +
O
&
example 26 U citric acid +
!l
example 14 citric acid =+
example 15 citric acid +
a8



declaration example diast -
no./example no. from base salt with fas ef)reomenc active
application orm
example 17 I citric acid -+
) !i)
Y
example 18 ;::é citric acid -+
Sy
|
example 37 citric acid +
example 36 citric acid <+
example 19 citric acid +
al
Wy
example 20 Py citric acid +
~ /;J
o
sl
example 35 L citric acid +
T
Oy
example 16 5 \Q citric acid +
e
o
b};\
SN o
example 43 @ [ citric acid -+
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declaration example

diastereomeric

no.Jexample no. from base sait with form active
application
example 10 hydrochioric acid +
example 9 hydrochloric acid -+
example 12 hydrochloric acid +
v il
example 34 ey hydrochloric acid +.
0
example 33 citric acid -+
example 46 § N)g citric acid <+
O
Reo
example 47 T j citric acid -+
O
P
example 29 citric acid -+
oW
example 30 E . citric acid -+
|
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declaration example

diastereomeric

no./example no. from base salit with form active
application
F{} l
- o
example 31 % citric acid +
\' i
o~
a
\_.(g) N\fa
example 32 citric acid +
~ o
o P
<_, & ) R
r 5
example 4 C citric acid +
'\N/gl o,
[ P
\ . /\s
H
example 5 citric acid +
S T
ool P
example 40 methar;i?;lfonic +
example 39 metha:zijulfomc +
example 42 citric acid 4
example 21 citric acid +
“."
Ree!
example 27 =) citric acid +
g .
(1
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declaration example

diastereomeric

no./example no. from base salt with active
it form
application
example 38 citric acid +
example 52 citric acid ~+
92



