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AVERTISSEMENT 
 
 
 
 

L'Institut national de la propriété industrielle publie pour chaque session d'examen des annales 

destinées à donner aux candidats une base pour leur préparation à cet examen. 

 
Ces annales regroupent les textes des épreuves écrites de l'examen. 

 

Ces annales sont publiées par secteur technique. 

 

******** 

 

Cet examen est mis en place conformément à l’arrêté du 23 septembre 2004 modifié portant 

application des dispositions des articles R. 421-1, R. 421-2 et R. 421-5 à R. 421-8 du code de la 

propriété intellectuelle. 

 
 
 

  



 

 

Instructions aux candidats 
 

PREMIÉRE ÉPREUVE ÉCRITE 

 
Dans cette épreuve, le candidat doit supposer qu’il a reçu de son client le courrier annexé au sujet, 
qui comporte la description d’une invention pour laquelle son client souhaite obtenir un brevet 
français, ainsi que des renseignements et/ou documents relatifs à l’état de la technique le plus 
pertinent dont son client a connaissance. 
 
Le candidat doit accepter les faits exposés dans le sujet de l’épreuve et fonder ses réponses sur 
ces faits. Il décide sous sa propre responsabilité s’il fait usage de ces faits, et dans quelle mesure. 
 
Le candidat doit admettre que l’état de la technique, dans le domaine spécifique de l’invention 
que lui soumet son client, est effectivement celui qui est indiqué dans l’épreuve et/ou ses 
documents annexes, et que cet état de la technique, le cas échéant complété des connaissances 
générales nécessaires sur lesquelles il pourrait s’appuyer de façon implicite, est exhaustif. 
 
Il est demandé au candidat de rédiger sauf instruction contraire, en les présentant dans cet ordre 
: (1) la partie introductive de la description de la demande de brevet souhaitée par le client, et (2) 
un jeu de revendications comprenant au moins une revendication indépendante et quelques 
revendications dépendantes. 
 
Il est entendu par partie introductive : 

- l’indication du domaine technique auquel se rapporte l’invention ; 
- l’indication de l’état de la technique antérieure, connu du demandeur, pouvant être 

considérée comme utile pour l’intelligence de l’invention et pour l’établissement du 
rapport de recherche ; les documents servant à refléter l’état de la technique antérieure 
sont, autant que possible, cités ; 

- un exposé de l’invention, telle que caractérisée dans les revendications, permettant la 
compréhension du problème technique ainsi que la solution qui lui est apportée ; sont 
indiqués, le cas échéant, les avantages de l’invention par rapport à l’état de la technique 
antérieure. 
 

La ou les revendication(s) indépendante(s) sera(ont) rédigée(s) de façon à donner au client la 
protection la plus étendue possible, tout en respectant les critères de brevetabilité et les exigences 
formelles applicables. 
 
Les revendications dépendantes, seront rédigées de façon à définir une position de repli utile pour 
le cas où un art antérieur affectant la généralité de chaque revendication indépendante serait 
découvert après le dépôt de la demande brevet. 
 
L’exercice de rédaction demandé se limite à une seule demande de brevet français, qui devra 
satisfaire aux exigences d’unité d’invention. Au cas où, dans la pratique, il demanderait la 
protection d’autres inventions en déposant une ou plusieurs autres demandes distinctes, le 
candidat devra indiquer succinctement, dans une troisième partie, l’objet de la principale 
revendication indépendante de chaque autre demande distincte, la rédaction détaillée de telles 
revendications indépendantes n’étant cependant pas requise. 
 
Enfin le candidat peut, sauf instruction contraire du sujet, indiquer dans une note séparée les 
raisons du choix de sa solution, et par exemple expliquer pourquoi il a choisi telle ou telle forme 
de revendication, telle ou telle caractéristique pour une revendication indépendante, tel ou tel 
élément particulier de l’état de la technique comme point de départ, toute note de ce genre 
devant cependant rester brève. 
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SUJET DE LA PREMIERE EPREUVE ECRITE  

 

Vous trouverez, ci-joint, une note technique transmise par votre client, la société UVS SA, spécialisée 
dans le domaine des produits cosmétiques. 

Une recherche d’antériorités a été effectuée par votre client, qui a permis d’identifier les documents 
D1 (WO85/0111) et D2 (US 4,000,000).  

Après avoir pris connaissance de l’ensemble des documents, vous rédigerez le jeu de revendications 
d’une demande de brevet français ainsi que la partie introductive de sa description, en veillant à 
protéger au mieux les intérêts de votre client tout en respectant les critères de brevetabilité, de clarté 
et d’unité d’invention.  

Dans la lettre à votre client, accompagnant votre projet, vous lui indiquerez les raisons du choix de la 
solution retenue, lui ferez part de toutes vos suggestions et le cas échéant, répondrez succinctement 
aux questions posées par la note technique.  

Si vous estimez que plus d’une demande de brevet est nécessaire pour protéger au mieux les intérêts 
de votre client, vous indiquerez brièvement, dans la lettre au client, l’objet de la principale 
revendication indépendante de chaque autre demande distincte, une rédaction détaillée de telles 
revendications indépendantes n’étant cependant pas requise.  

 

Annexes:  

- Lettre du client 

- Annexe 1 (Compte Rendu du Groupe de Travail ‘Ecrans Solaires’) 

- Document D1: WO85/0111 

- Document D2: US 4,000,000  
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UVS SAS 

Impasse Beausoleil 

40130 Cap Breton  

 

Le 20 juin 2022    

 

Bonjour,  

 
Nous vous consultons en tant que conseil en propriété industrielle. 
 
Comme nous vous l’avons indiqué lors de notre entretien téléphonique, notre société « Une Vie 
Saine » (UVS SAS), petite entreprise de 25 salariés, est spécialisée dans la production et la 
commercialisation de produits cosmétiques anti-UV ainsi que de crèmes hydratantes.  

 

Notre activité a débuté en 2000 lorsque notre fondateur, un ancien chimiste de la société « L’Aurore », 
a découvert que certains dérivés d’un composé utilisé pour la synthèse de l’aspirine pouvaient dans 
certaines conditions particulières de formulation jouer un rôle de protection de la peau contre les 
rayonnements UV et donc pouvaient être formulés en tant que crèmes de protection solaire. 
 
Dans le cadre de nos recherches, une famille de complexes organométalliques - des dérivés d’acide 
salicylique cuivrique – couverte par la formule générale (I) a fait l’objet d’investigations scientifiques 
pour ses propriétés de protection de la peau contre le rayonnement UV (c’est-à-dire de filtration des 
UV) : 

(I) 
Les radicaux R1, R2, R3 et R4 sont des radicaux alkyles dont les définitions seront précisées ci-après, 
notamment dans les exemples et tests. 
 
Récemment, un étudiant, Sellah Khata a effectué un stage pour son master de chimie dans nos 
laboratoires de l’usine de Cap Breton. Après plusieurs semaines, Sellah est devenu plus autonome et 
des missions moins encadrées lui ont été confiées. Il avait notamment la charge, lors du week-end du 
15 août 2021, de la surveillance des synthèses de nos composés. 
 
Mais vous connaissez les étudiants, ils sont plus motivés par le contact sur les réseaux sociaux que par 
leur activité professionnelle. Après une matinée à discuter avec ses amis sur les réseaux, la batterie de 
son téléphone portable étant déchargée et désirant recharger son téléphone portable, il l’a branché 
sur la première prise de courant du laboratoire à sa portée et a malencontreusement arrêté le 
chauffage et l’agitation du milieu réactionnel dans lequel avaient été introduits les réactifs pour la 
synthèse de l’un de nos produits les plus avancés : UV STOP 007.  
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Le chauffage et l’agitation ont été arrêtés pendant 3h, et la température du mélange réactionnel est 
redescendue à température ambiante.  
Notre ingénieur en chef Sam Ainerve - qui a supervisé la mise au point du procédé – est passé au 
laboratoire pour vérifier que tout se passait bien et s’est rendu compte de l’arrêt de la synthèse. Sam 
a immédiatement relancé le chauffage et l’agitation du milieu réactionnel pendant 1h. 
Évidemment, Sellah a passé un mauvais moment, mais in fine Sam s’est rendu compte que le produit 
UV STOP 007 obtenu suite à cette interruption du chauffage et de l’agitation, était conforme aux 
critères de pureté, de qualité, de stabilité et de protection exigés, mais avec un rendement 
extraordinairement élevé.  
 
Grâce à cela – en ayant reproduit les conditions d’arrêt de chauffage et d’agitation sur l’ensemble des 
produits préparés - le procédé se révèle particulièrement économiquement viable car moins 
consommateur d’énergie et en particulier du fait du rendement amélioré.  
 
Suite à d’autres simulations effectuées par ordinateurs (‘in silico’) pour la mise en œuvre à l’échelle 
industrielle, il a été défini que la première phase de chauffage et d’agitation peut également être 
réduite. Au lieu de 2h, on peut réduire le temps de cette étape de 25%. De même, on peut réduire la 
période d’arrêt de 50% et la période de relance de 20%. 
 
Il nous semble donc important de protéger au mieux ces aspects du procédé. D’autres informations 
techniques – y compris le livre de procédé (process book) - sont disponibles si nécessaire. 
 
Nos composés sont utilisés en l’état pour la fabrication de compositions anti-UV. Nous avons 
également remarqué, qu’en raison du caractère liposoluble des composés cuivriques de formule (I), 
les compositions anti UV mises au point peuvent comprendre une phase grasse.  
Les compositions peuvent ainsi plus facilement être formulées sous différents conditionnements : 
huiles, lotions oléoalcooliques, émulsions, telles que des crèmes ou des laits, gels gras ou 
oléoalcooliques, bâtonnets solides ou conditionnement en aérosol. 

Une grande partie de nos clients souhaitent disposer de produits contre les UV au toucher gras, car ils 
nous indiquent qu’ils peuvent observer l’application sur la peau. Toutefois, quelques clients nous ont 
indiqué que des produits gras tachent les vêtements.  

 
A titre d’exemple, la phase grasse comprend au moins un constituant choisi parmi les huiles ou cires 
minérales, animales et végétales, les acides gras, les triglycérides d'acides gras ayant de 6 à 18 atomes 
de carbone et les alcools gras. La sélection des constituants - tous connus par l’homme du métier- est 
dictée par le conditionnement souhaité.  

Pour la première étape, on dissout de 0,01% à 5% en poids, sur la base du poids total de la composition, 
du produit de formule (I) dans la phase grasse préalablement chauffée, maintenue à 40-90°C et agitée. 
Puis, le milieu réactionnel n’est plus agité ni chauffé pour revenir à la température ambiante. Puis le 
mélange est de nouveau chauffé à 40-90°C pendant une durée supplémentaire.  

 

En fait, nous nous sommes rendu compte que lorsque nous formulions nos compositions, très peu de 
composé cuivrique peut être utilisé. Aussi, il est avantageux de n’en utiliser que de 0,01% à 5% en 
poids par rapport au poids total de la composition, qu’elle contienne ou non une phase grasse. Il est 
vrai qu’a 0,01% les effets ne sont pas optimums, mais nous avons des résultats intéressants. La gamme 
préférée est de 0,05 à 1% en poids. 
 
A l’issue de cette 1ère étape en 3 temps, on ajoute classiquement au moins un adjuvant cosmétique 
choisi parmi les monoalcools ou polyalcools inférieurs comportant 1 à 6 atomes de carbone, l'eau ou 
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les mélanges de ces composés, les émulsifiants non ioniques, anioniques, cationiques ou amphotères, 
les épaississants, les produits hydratants, les adoucissants, les conservateurs, les colorants, les 
opacifiants, les agents de régulation du pH, les propulseurs et les parfums. 
 
Les émulsions se révèlent être une forme de conditionnements préférée du fait du nombre limité 
d’ingrédients nécessaires et de la possibilité d’utiliser des produits naturels, notamment des 
émulsifiants naturels tout à fait compatibles avec le composé de formule (I). Ces compositions sous 
forme d’émulsions sont ainsi plus stables dans le temps à la chaleur. Les techniques de préparations 
sont classiques.  
 
Pour préparer notre émulsion de la composition anti-UV sous forme de crème ou de lait protecteur, 
nous avons ajouté à la phase grasse préalablement chauffée à 75-80°C dans laquelle est dissous le 
composé de formule (I) et au moins un émulsifiant, la phase aqueuse chauffée à la même température. 
On maintient l'agitation pendant 10 à 15 minutes, puis on laisse refroidir sous agitation à 40°C, et on 
ajoute éventuellement un parfum et un conservateur. 
 
Pour une composition cosmétique anti-UV sous forme d'un gel gras, d'une huile ou d'une lotion ou 
d'un gel oléo-alcoolique, on chauffe à 40-50°C le mélange de composé de formule (I), de la phase 
grasse ou oléo-alcoolique et éventuellement des adjuvants cosmétiques.  
 
Nos compositions sont destinées à protéger la peau des rayonnements ultraviolets. Le but est d’éviter 
le fameux « coup de soleil ». Aussi, et surtout car nos concurrents le font, nous ajoutons parfois des 
filtres solaires absorbant les rayons ultraviolets dans la gamme de longueurs d'onde allant de 280 à 
400 nm. Ces filtres sont intéressants car comme leur nom l’indique, ils absorbent les rayons UV. En 
association avec nos composés cuivriques, qui eux réfléchissent les rayons UV, la protection est 
améliorée. 
Pour qu’un produit soit considéré comme un « écran solaire » il doit réduire l’exposition de la peau 
aux UV d’au moins 95%. C’est le cas d’UV STOP 007, et nous en sommes très fiers. Toutefois d’autres 
dérivés cuivriques sont parfois un peu moins efficaces (90% de réduction), et dans ce cas nous les 
combinons avec des filtres absorbant les rayons ultraviolets. 
 
Afin que vous vous fassiez une idée de l’efficacité de nos produits nous vous présentons ci-après les 
résultats que nous avons accumulés et qui nous semblent particulièrement pertinents. 
 
Notre produit UV STOP 007 va être commercialisé dans 1 mois. Nous avons déposé notre marque en 
France, et avons même protégé le design du tube. Ce produit est notre fierté, nous le souhaitons le 
plus élégant et le plus attirant possible pour les consommateurs. Nous avons même poussé le 
perfectionnisme jusqu’à proposer une jolie notice d’utilisation où il est expliqué comment le produit 
doit être étalé sur la peau, en le répartissant de manière homogène sur la zone à protéger, afin que 
les utilisateurs bénéficient des effets maximums. C’est important car souvent les consommateurs 
négligent l’application et reviennent rouges de leur exposition au soleil, simplement car ils n’ont pas 
utilisé le produit correctement. 
 
Afin d’évaluer nos écrans solaires, nous procédons à deux types de tests :  

- des tests sur la peau de volontaires, qui sont souvent plusieurs de nos employés mais 
également des clients fidèles qui souhaitent nous aider à améliorer nos compositions, et  
- des tests in vitro sur recommandation de la S.F.D.C, utilisant un modèle de peau reconstituée 
(voir Annexe 1, ci-jointe). 

 
Les tests sur la peau sont réalisés à l’aide d’un appareil émettant de la lumière UV à raison de 90 
mJ/cm2.  
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Chaque individu est son propre témoin. 
Sur une surface de 4 cm2 du bras gauche, on applique une composition à tester (environ 500 µm 
d’épaisseur). Une zone de taille identique est définie sur le bras droit, mais on y applique de la vaseline 
(même épaisseur). 
Les régions de peau sont exposées pendant 1 min au rayonnement UV, puis sont laissées au repos 
pendant 20 min. 
Les zones exposées aux UV sont alors photographiées et à l’aide d’un logiciel CIELab, l’intensité de la 
coloration rouge (pour les coups de soleil) est évaluée. 
Pour chaque composé, les résultats sont donnés sous la forme d’un résultat normalisé correspondant 
à la valeur : 

!!"#$% =
#$%&$'(%é	'+$'	,-./-'(%(-$	

#$%&$'(%é	+0&,	,-./-'(%(-$
 

 
Les résultats sont normalisés de sorte que seront notés  
(-) des composés ne protégeant pas la peau des UV (non filtrants), c’est-à-dire des composés 
permettant d’obtenir un Crouge inférieur à 1,5 
(+) des composés protégeant la peau des UV (filtrants), c’est-à-dire des composés permettant 
d’obtenir un Crouge compris entre 1,5 et 3, et  
(++) des composés protégeant très bien la peau des UV (très filtrants), c’est-à-dire des composés 
permettant d’obtenir un Crouge supérieur à 3. 
Évidemment les composés (++) sont ceux que nous recherchons en priorité, mais les composés (+) sont 
également d’intérêt. 
 
Exemple 1  

Dans cet exemple, 18 individus ont participé aux tests. 
6 séries de 9 composés ont été testés. Chaque individu a reçu 9 composés sur un bras. 3 individus sont 
testés par série. 
Les résultats obtenus sont la moyenne de trois individus par série.  
Le tableau 1 suivant récapitule l’ensemble de ces résultats dans lequel C1 signifie méthyl, C2 signifie 
éthyle, C3 signifie propyle et C4 signifie butyle. 

Tableau 1 

 

Série 1 Série 2 Série 3 Série 4 Série 5 Série 6 

R1 = C1 
R2=  C1 

R1=C2 
R2=C2 

R1=C3* 
R2=C3* 

R1=C4** 
R2=C4** 

R1=C2  
R2=C3* 

R1=C3*  
R2=C2 

#1 R3= C1 ; R4= C1 - - ++ - - - 

#2 R3= C1 ; R4= C2 - - + - - - 

#3 R3= C1 ; R4= C3* - - + - - - 

#4 R3= C2 ; R4= C1 - - + + - - 

#5 R3= C2 ; R4= C2 - - ++ - - - 

#6 R3= C2 ; R4= C3* - - + - - - 

#7 R3= C3* R4= C1 - + + - - - 

#8 R3= C3* R4= C2 - - ++ - - - 

#9 R3= C3* R4= C3* - - ++ - - + 

 
C3* : signifie que les résultats obtenus pour n-propyle (-CH2-CH2-CH3) ou isopropyle (-CH(CH3)2) 
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sont identiques. 
 
C4** : signifie que seul le n-butyle (-CH2-CH2-CH2-CH3) a été testé. Les autres C4 (ter-butyle, sec-butyle 
et isobutyle) réduisant la solubilité des composés dans un solvant (eau ou solvant organique ou 
graisse), n’ont pas été testés. 

 

Le composé Série 3#9 de formule (II) suivante :  

(II), 

est désormais notre produit phare (UV STOP 007) car sa synthèse est extrêmement peu coûteuse et le 
rendement est excellent (>85%).  

 

Exemple 2 

Nous avons également testé l’influence du solvant sur l’efficacité des produits de la Série 3. 
Après synthèse, nous avons dissous des composés de la série 3 soit dans une solution aqueuse, soit 
dans une phase grasse (huile végétale). 

 

Les composés ont été testés sur la peau de la même manière que pour l’exemple 1. 
 
Le tableau 2 suivant récapitule l’ensemble de ces résultats : 
 

Tableau 2 

 

Série 3 

Solution aqueuse Base grasse 

R1 = nPr  
R2 = nPr 

R1 = nPr  
R2 = iPr  

R1 = iPr  
R2 = iPr  

R1 = nPr  
R2 = nPr  

R1 = nPr  
R2 = iPr  

R1 = iPr  
R2 = iPr  

#1 R3= C1 ; R4= C1 ++ ++ ++ ++ ++ ++ 

#2 R3= C1 ; R4= C2 + + ++ + ++ ++ 

#3 R3= C1 ; R4= C3* ++ + + ++ ++ + 

#4 R3= C2 ; R4= C1 ++ ++ + + ++ + 

#5 R3= C2 ; R4= C2 ++ ++ ++ ++ ++ + 

#6 R3= C2 ; R4= C3* + + + + + + 

#7 R3= C3* R4= C1 ++ + + ++ ++ + 

#8 R3= C3* R4= C2 ++ ++ + + ++ + 

#9 R3= C3* R4= C3* ++ ++ ++ ++ ++ ++ 

 
C3* : signifie que les résultats obtenus pour n-Pr (n-propyle ou -CH2-CH2-CH3) ou iPr (isopropyle ou  
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-CH(CH3)2) sont identiques. 
 
On constate que la phase grasse n’a pas vraiment d’influence sur l’efficacité des produits de la série 3. 
 
Exemple 3 

Nous avons ensuite évalué la quantité nécessaire de composé pour obtenir une protection efficace 
contre les UV. 
Pour cela nous avons appliqué sur la peau des quantités différentes du composé S3#9 afin d’obtenir 
des épaisseurs de composition appliquées sur la peau de 50, 100, 200, 500 et 1000 µm. Le composé 
S3#9 est repris soit dans une phase grasse soit dans une composition saline. 
 
Le test sur la peau a été répété 3 fois, toutes les ½ heures par individu, afin de mesurer l’effet dans le 
temps. 
Les résultats sont présentés sur la figure 1 (Y : % de protection/filtration ; X temps en min) 

Figure 1 

 
 
Pour respecter la règlementation, il est nécessaire que le produit soit stable au moins pendant 1h 
d’exposition, que cette exposition soit continue ou intermittente. 
 



Chimie – Pharmacie – 2022   Page 8 sur 10 

 

On notera qu’il a été plus facile d’appliquer des épaisseurs d’au moins 200 µm avec le composé dans 
une phase grasse qu’avec les composés en solution aqueuse, bien que cela soit possible pour des 
épaisseurs plus faibles. Il apparaît donc inapproprié de proposer des compositions dépourvues de 
phase grasse, les clients ne pouvant pas l’appliquer correctement afin de se protéger efficacement des 
méfaits du soleil. 
 
Exemple 4 

Les composés ont également été testés selon la technique de la peau reconstituée considérée comme 
étant le test de référence par la S.F.D.C. 

Tous nos composés considérés comme étant actifs sont des composés sont des composés permettant 
de protéger la peau contre les effets néfastes des rayonnements UV (c’est-à-dire des composés 
filtrants). Cette information est capitale car cela nous donne un très bon positionnement commercial. 

Il faut donc protéger notre méthode de protection de la peau contre les rayonnements UV. C’est un 
aspect important pour nous. 
 
Exemple 5 

Nous vous communiquons la formule de notre composition phare. 
Cette formule est secrète et nous ne souhaitons en aucun cas la divulguer car nos concurrents 
pourraient avoir l’idée de la reproduire, au vu des propriétés surprenantes. Notre fondateur souhaite 
que cette formule reste au moins secrète jusqu’à son départ en retraite en 2035. 
 
Toutefois nous vous la divulguons pour que vous compreniez mieux comment sont formulées nos 
compositions. Devons-nous vous faire signer un Non Disclosure Agreement (Accord de confidentialité 
– NDA) ? 
 
Alcool cétylstéarylique oxyéthylène a 15 moles d'oxyde d'éthylène   3 g 
Mélange de mono et distéarate de glycérol non auto-émulsionnable   4,8 g 
Alcool myristique         4,5 g 
Huile de vaseline         18 g 
Bis (3,5-diisopropylsalicylate) de Cu II       0,5 g 
p-(dimethylamino) benzoate de 2-ethylhexyle "ESCALOL 507" de VAN DYK  2,75g 
3-benzylidene-DL-camphre        2 g 
Propylène glycol         6 g 
Conservateur, parfum q.s. 
Eau           qsp 100 g 
 
La formule ci-dessus est la formule pour une crème. 
 
Nous comprenons de notre discussion téléphonique qu’il serait envisageable de protéger nos travaux 
d’une quelconque manière, et notamment en déposant une demande de brevet. 
 
Il semble également qu’un nouvel investisseur, la société NOZTRAISSE, soit intéressé pour entrer au 
capital de notre entreprise et nous comprenons qu’une demande de brevet serait un atout. 
 
S’il vous plait, si vous pensez que nous pouvons déposer électroniquement une demande de brevet 
sur nos travaux, ne dépensez que le strict nécessaire en matière de taxes (toutes taxes payées à l’INPI), 
le budget pour ces travaux a été largement dépassé pour le marketing, et nous n’avons pas la 
possibilité de dépenser plus de 280 € sur cette ligne budgétaire. 
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Rassurez-vous, vos honoraires seront pris sur une autre ligne budgétaire, mais ce second budget ne 
peut pas intégrer des taxes, notre comptable Mademoiselle Tick a été très claire sur ce point, au risque 
d’un redressement fiscal. Ce ne serait pas bon au vu de nos négociations avec NOZTRAISSE. 
 
Avant de terminer, j’allais oublier un aspect. NOSTRAISSE est spécialisée dans les produits anti-
ulcéreux.  
 
Le chef de notre service innovation Mr Prunnel de Maizieux, a mis en place un petit groupe de travail 
BLIND, qui a évalué l’effet biologique, dans quelques modèles animaux, de différents composés dérivés 
de l’acide salicylique. Nous n’avons normalement pas de connexion entre notre production destinée 
aux produits anti-UV et les produits destinés à d’autres applications, et testés par le groupe BLIND. 
 
Le stagiaire dont nous vous avons parlé, Sellah Khata, qui devait pour la fin de son stage travailler dans 
le groupe BLIND, n’a pas respecté la séparation que nous avions imposée entre la production d’agents 
anti-UV et le groupe BLIND. 
Il a, pour des essais dans le groupe BLIND, formulé le mauvais dérivé d’acide salicylique et a utilisé le 
composé bis(3,5-diisopropyl-salicylate) de cuivre II (en anglais, Bis(3,5-diisopropylsalicylato 

(O,O)copper(II) ou Cu(II) (3,5-diisopropylsalicylate)2, ou encore Cu(II)(3,5-dips)2), c’est à dire le composé 
S3#9. 
 
Ceci est passé inaperçu jusqu’à ce que les tests réalisés sur un modèle d’ulcère gastrointestinal, 
utilisant des souris infectées par les bactéries Helicobacter pilori (H. pilori), bactéries responsables 
d’ulcères chez l’animal, soient complètement différents des résultats précédemment obtenus. Ces 
résultats précédents sont très reproductibles, et donnent toujours la même réponse. 
 
En effet, nous utilisons habituellement le composé bis(3,5-dibutyl-salicylate) de fer II, composé bien 
connu, et maintenant commercialisé pour le traitement de l’ulcère par Basalt Pharmaceutics, une 
société basée à Clermont-Ferrand. Ce composé permet, chez la souris, d’éliminer les H. pilori en 5 j 
(jour(s)), par une prise quotidienne sous forme d’une solution saline. A 5 j, plus aucune trace de 
bactérie n’est retrouvée dans les fèces.  
 
Il est d’ailleurs montré, par Basalt Pharmaceutics, qu’une autre posologie n’a pas d’effet ou qu’elle 
induit des saignements gastrointestinaux chez l’animal, entrainant sa mort par d’hémorragie interne 
en 7 j. 
 
Avec le composé préparé par Sellah, aucune amélioration à 5 j n’était observée ; la mort des souris 
étant constatée à 7 j. 
Sans en parler à Mr Prunnel de Maizieux, Sellah a réalisé des tests chez des souris infectées par H. pilori 
en leur administrant per os (voie orale) : 

- Soit deux doses par jour de composition comprenant le composé S3#9 avec une phase grasse,  

- Soit trois doses par jour de composition comprenant le composé S3#9 avec une phase grasse,  

- Soit deux doses par jour d’une solution saline comprenant le composé S3#9. 
Il souhaitait avoir plus de résultats pour son rapport. 
 
De manière très surprenante, les souris ayant reçu deux doses par jour de composition comprenant le 
composé S3#9 avec une phase grasse n’ont plus aucune trace de bactéries H. pilori dans leurs fèces 
après 4 j au lieu de 5 pour le composé habituel (composé Fer II).  
Des résultats similaires sont obtenus chez les souris ayant reçu trois doses par jour de composition 
comprenant le composé S3#9 avec une phase grasse. En revanche, les souris ayant reçu deux doses 
par jour du composé S3#9 dans une solution saline meurent d’ulcère après 7 j. 
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Sellah a présenté ses résultats à Mr Prunnel de Maizieux, qui fut fort surpris. Mr Prunnel de Maizieux 
a décidé d’analyser par spectrométrie le composé utilisé et a découvert que celui-ci était en fait notre 
composé S3#9. Sellah a de nouveau passé un mauvais moment pour avoir mélangé les travaux entre 
la production de composés anti-UV et ceux du groupe BLIND et pour avoir réalisé des expériences chez 
la souris sans supervision. Mais son erreur semble in fine très importante pour nous. 
 
Au vu de ces résultats importants, nous envisageons de développer une forme galénique retard 
permettant la distribution au moins deux fois par jour du composé S3#9. Des premiers résultats 
devraient être disponibles d‘ici 7 à 8 mois. 
 
Nous avons d’ailleurs indiqué à NOZTRAISSE que nous avions des résultats très intéressants sur les 
ulcères. Ils ont eu l’air très intéressés. Nous les voyons demain. Rassurez-vous nous allons signer un 
NDA avec eux. 
 
Pensez-vous que nous devrions protéger ce nouvel aspect ? Si oui, dans la même demande de brevet ? 
Si ce nouvel aspect est protégeable, nous privilégions cette deuxième possibilité, afin de limiter les 
coûts. D’ailleurs pour les raisons invoquées plus haut, si nous déposions deux demandes de brevets, 
nous serions confrontés au problème de paiement des taxes pour la deuxième demande. 
Si cela est possible, une protection dans plusieurs États de l’Union européenne serait souhaitable d’ici 
4 ans, car cela renforcerait notre position lors des négociations avec NOZTRAISSE. Nous ne sommes 
intéressés ni par le marché américain, ni par le marché asiatique. 
 
Je pense vous avoir tout dit. 
 
Nous partons demain à 16h30 avec Mr Prunnel de Maizieux dans la maison de campagne du PDG de 
NOZTRAISSE, à 100 km d’Helsinki, présenter ces travaux sur les ulcères au comité directeur. Nous ne 
serons pas joignables avant 1 semaine, la maison a l’air d’être très reculée et les réseaux de téléphonie 
mobile semblent inexistants.  
 
Contactez-moi d’urgence aujourd’hui après 14h avec vos propositions, que nous ayons de la matière 
pour nos réflexions internes et nos discussions avec NOZTRAISSE. 
 
Merci de votre aide,  
 
Bien cordialement,  
 

T. TOURENESSOLE 
 
 



ANNEXE 1 

 

Page 1 sur 1 

 

SOCIETE FRANCAISE DES DERMATOSES CUTANNEES (S.F.D.C.) 

Groupe de travail sur les écrans solaires : 21ème Session  

Maison de la cosmé9que  

17 avenue de l’opéra  

75001 Paris 

 

Paris, le 25 novembre 2011  

Compte rendu de la 21ème session du groupe de travail sur les écrans solaires. 

A la demande du Ministère de la Santé et des Solidarités, la S.F.D.C. a été consultée afin d’établir une 

classificaDon technique des composiDons, crèmes, loDons, huiles et autres formes galéniques disponibles sur 

le marché déclarées comme ayant des propriétés de protecDon contre les rayons ultraviolets, et 

commercialisées avec une menDon « écran solaire ». 

Après étude de 1200 produits commerciaux, et des études menées par le comité d’experts du  groupe, sous 

l’égide de la Professeure Eryn Theme-Coutanet, le groupe a adopté la classificaDon suivante des « écrans 

solaires » selon deux types :  

1 - Les « écrans solaires » de type filtrants,   

2 - Les « écrans solaires » protecteurs cellulaires.  

Le test de référence choisi par le groupe de travail est le test de « peau reconsDtuée » conçu par la Professeure 

Eryn Theme-Coutanet et qui comprend une souche de fibroblastes recouverte de matrice mimant la couche 

cornée de la peau. Au sein de la couche de fibroblastes sont ensemencés des mélanocytes, cellules 

productrices de mélanine colorant de la peau en réponse à l’exposiDon aux U.V. 

La peau arDficielle forme un film fin. Chaque « écran solaire » à tester est appliqué sur la matrice à une 

température ambiante comprise entre 17°C à 24°C.  

Le film avec « écran solaire » appliqué est disposé sur une boite de pétri transparente, et exposé à un 

rayonnement UV de 90 mJ/cm². 

Lors de l’exposiDon, on mesure le rayonnement au travers de la peau reconsDtuée (test de filtrage). 

En parallèle, la peau est observée au microscope muni d’une caméra CCD filmant la migraDon des 

mélanocytes (test physiologique). 

Il ressort de l’évaluaDon des 1200 produits commerciaux trois catégories d’écrans solaires :  

a. les écrans solaires ne déviant ou ne bloquant que les rayons U.V. : la quanDté de rayonnement au 

travers de la peau reconsDtuée est réduite d’au moins trois fois (soit 30 mJ/cm² ou moins) 

b. les écrans solaires de type filtrant influant sur la migraDon des mélanocytes : alors que les mélanocytes 

sont peu mobiles ou ont une migraDon aléatoire, les mélanocytes vont converger vers un point afin de 

créer une barrière aux U.V. lorsqu’ils ont un effet protecteur cellulaire, et  

c. les écrans mixtes qui filtrent les U.V. et influent sur la migraDon des mélanocytes. 

Selon la Norme DERMASOL n°987/2019, tout produit ayant un effet sur la migraDon des mélanocytes doit 

être soumis à la réglementaDon relaDve aux agents thérapeuDques.  

Les autres produits, sans migraDon, sont dans la classificaDon technique des cosméDques. 

Selon la Norme MaL-2-T3T3 n°670/11/24, les composiDons comprenant tout type de dérivés d’acide 

salicylique doivent être formulés à une température comprise entre 17°C à 24°C.  En dehors de cehe gamme, 

lesdits acides se dégradent et sont impropres pour l’uDlisaDon cosméDque ou thérapeuDque. 
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COPPER COMPLEX FOR TREATING CANCER 

Technical Field 

The present invention relates to a copper complex for treating cancer by decreasing tumor growth, 

increasing survival of a host, decreasing tumor metastasis and inducing morphological differentiation 

of cancerous cells. A method for treatment of cancer using this complex is also disclosed. 5 

Background of the Invention 

Oxygen toxicity in aerobic organisms has been widely studied. The enzyme SOD - superoxide dismutase 

- plays a significant role in the defense against such toxicity. Superoxide radical (O-
2) is generated in 

various biological reactions; this free radical anion is potentially damaging either because it is 

extremely reactive or because it can generate highly toxic species like OH. Superoxide dismutase 10 

catalyses the dismutation of O-
2: 

 

In a mammalian cell, two types of SOD are found. One contains both copper (Cu) and zinc (Zn): 

CuZnSOD. The other enzyme contains manganese (Mn): MnSOD. All normal mammalian cell types 

investigated contain these two types of the enzyme.  15 

In nearly all of the tumor systems studied so far, the level of CuZnSOD and MnSOD activities were 

diminished. There are a few exceptions for CuZnSOD activity, but no exception has been found in the 

case of MnSOD activity. In many tumor samples, the MnSOD content is reduced to a level where it 

cannot be detected. 

The role of SOD in cancer has been the topic of a recent review in Oberley, L.W. and Buettner, G.R., 20 

The Role of Superoxide Dismutase in Cancer: A Review, Cancer Res. 39:1141-1149 (1979) and in 2 

Oberley, L.W., Superoxide Dismutase, Chapter 6, (CRC Press 1982), both hereby incorporated by 

reference. SOD activities for numerous cancer types are specified. 

Reduced MnSOD activity has been found in over fifty human, rat, mouse, spontaneous, transplanted 

virally- induced, chemically induced, in vivo and in vitro tumors. In addition, both CuZnSOD and MnSOD 25 

activities in over thirty types of human tumors have been found to be less than those in control organs, 

Westman, N.G. and Marklund, S.L., Copper and Zinc-Containing Superoxide Dismutase and 

Manganese-Containing Superoxide Dismutase in Human Tissues and Human Malignant Tumors, 

Cancer Res. 41:2962 (1981), hereby incorporated by reference. Thus, it has been demonstrated that 

loss of SOD activity is characteristic of a wide variety of human tumors and is not a phenomenon 30 

restricted to mouse and rat tumors. 

Examples of cancer types characterized by low SOD activity levels include: Morris hepatomas, H6 

hepatoma, Novikoff hepatoma, C3H carcinoma, Lewis lung carcinoma, Walker carcinoma, Mammary 

adenocarcinoma, Ehrlich ascites, Web 4 ascites, Guerin TR ascites, S91 melanoma, B16 melantic 

melanoma, Sarcoma 180, L1210 leukemia, L12l0/6MP lymphoid leukemia, L1210/5FU lymphoid 35 

leukemia, P388 lymphoid leukemia, L1210/0 lymphoid leukemia, and Manning leukemia. This theory 

of excess free radicals with a deficiency of free radical scavengers in cancer cells has also been 
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proposed by Georgieff, K.K., Free Radical Inhibitory Effect of Some Anticancer Compounds, Science 

173:53O 539 (1971), hereby incorporated by reference. 

Georgieff showed that various types of chemotherapeutic agents exhibit free radical inhibitory activity. 

It has been discovered that copper complexes, which act as O-
2 scavengers (capture O-

2), allow cells to 

revert to its non-cancerous stage. These complexes also inhibit cancer cell growth in vivo, thereby 5 

prolonging the survival of tumor-bearing host organisms. Tumor metastasis is also reduced. The 

discovery is not only a significant advance but also an unexpected discovery in the art of treating 

cancer. 

Disclosure of Invention 

Native SOD has a molecular weight of about 32,000 and, as a result, does not penetrate well into cell 10 

membranes. Cu(II) (3,5-diisopropylsalicylate)2, hereinafter CuDIPS, and other copper salicylate 

complexes are also O-
2 scavengers and have a molecular weight that facilitates penetration into cell 

membranes. Their smaller molecular size (molecular weight between about 340 and about 1000, 

preferably between about 340 and about 600 for copper salicylate complexes and molecular weight 

between about 845 and about 1800, preferably between about 845 and about 1400 for copper 15 

acetylsalicylate complexes), that is, low molecular weight, and their lipid solubility allow better 

penetration of cell membranes,. See Leuthauser, W.C., Oberley, L.W., Oberley, T.D., Sorenson, J.R.J., 

Ramakrishna, K., Antitumor Effect of a Copper Coordination Compound With Superoxide Dismutase 

Like Activity, JNCI 66:107F 1081 (1981), hereby incorporated by reference. Thus, CuDIPS can mimic the 

action of lost SOD activity in tumor cells. The use of copper salicylate complexes, their solvates, as well 20 

as mixtures thereof, for the treatment of cancer according to this invention is advantageous in that 

the overall treatment mechanism does not, as with various known methods, involve only cytotoxicity 

but, instead, focuses on the replacement of lost SOD activity in tumor cells to effectively halt cell 

division and subsequent tumor growth. Such a non-cytotoxic approach to cancer therapy allows a 

continued regimen of treatment which is not, as with methods using cytotoxic compounds, limited by 25 

potential compounding of toxic effects. 

This invention involves the effect of compounds with SOD activity on tumor growth and survival of 

tumor bearing mammals. Natural SOD and the subject copper salicylate complexes were found to have 

surprisingly different effects on these parameters. 

Low SOD activity, which is defined as SOD activity below that exhibited in a given normal, non-30 

cancerous cell, characterizes various types of cancer. Copper salicylate complexes, their solvates, as 

well as mixtures thereof, are useful in treating such types of cancer.The purpose of tumor therapy is 

to eliminate the tumor or to retard its growth, prevent metastasis and at the same time, prolong 

survival of a host. Inhibition of tumor metastasis is an important parameter in cancer control. Most 

primary tumors can be easily treated by various therapy regimens, but metastasis is usually difficult to 35 

prevent. 

The tumor model used in the following experiment is Ehrlich carcinoma cells, which metastasized to 

the lungs, forming macroscopic nodules. Microscopic metastases are observed as early as the 10th day 

after transplantation of tumor cells in Tween 80 saline treated control animals. When mice treated 
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with 5 daily doses of CuDIPS were killed on the 45th day after transplantation, only microscopic 

nodules were observed in the lungs. 

 CuDIPS had delayed the process of metastasis in these Ehrlich tumor mice. However, lung metastases 

were the cause of death of these treated mice. Prolonged treatment further increased survival, 

possibly by suppressing metastases longer and thereby retarding tumor growth. 5 

The results of the experimentation of this invention indicate that CuDIPS does indeed exert in vivo 

antitumor activity in the solid form of Ehrlich carcinoma. A greater effect was observed with an 

increased number of treatments when the total dose did not exceed the median lethal dose LD50 of 

the compound. It has also been observed that in vitro, CuDIPS inhibits growth of cultured neoplastic 

cells and induces morphological differentiation in cultured neuroblastoma cells. 10 

It has also been discovered that cancer types characterized by low SOD activity are advantageously 

treated using a copper salicylate complex in combination with known anti-cancer drugs. For example, 

a treatment mixture containing both  CuDIPS and bis-dichloroethyl N-nitroso urea (BCNU) is effective 

in prolonging survival of tumor-bearing host organisms, 2 Oberley, L.W., (unpublished observation). 

It has not been possible to discern the mechanism by which CuDIPS effects is antitumor activity. The 15 

mechanism is just not known. However, this mechanism is not crucial to the advantageous practice of 

this invention. The following discussion merely postulates what are believed to be mechanisms that 

could describe the activity. 

There are at least five different mechanisms by which CuDIPS could work: 1) cytotoxicity; 2) immune 

cell mediated effects; 3) antibody mediated effects; 4) inhibition of cell proliferation without cell 20 

differentiation; 5) inhibition of cell proliferation with differentiation. Cytotoxicity appears to be 

unimportant. 

Best Mode for Carrying Out the Invention  

Orgotein, a generic name for CuZnSOD derived from bovine liver, is obtained from Diagnostic Data 

Incorporated, Mountain View, California. It is 98% pure CuZnSOD isolated from bovine liver and had 25 

3,300 units of pure erythrocyte SOD activity/mg protein when assayed by the method of Beauchamp, 

C. and Fridovich, I., Superoxide Dismutase: Improved Assays and an Assay Applicable to Acrylamide 

Gel., Anal. Biochem. 44:276-287 (1971), hereby incorporated by reference. Orgotein was dissolved in 

USP grade nonpyrogenic sterile saline. 

 CuDIPS is synthesized using known methods.  30 

Sorenson, J.R.J., Copper Chelates as Possible Active Forms of the Antiarthritic Agents, J. Med. Chem. 

19:13S 148 (1976); Sorenson, J.R.J., Some Copper Coordination Compounds and their Anti 

inflammatory and Antiulcer Activities, Inflammation 1:317- 331 (1976), hereby incorporated by 

reference. CuDIPS is lipid soluble, and the median lethal dose LD50 is 240 + 33 mg/kg when 

administered subcutaneously to rats. CuDIPS is suspended in 10% Tween 80-saline ((Z) Sorbition mono- 35 

9-ocladecinoate poly(ox 1,2- ethonediyl)) solution. 

The SOD activity of Orgotein and of tumor homogenates is assayed by the method of Beauchamp and 

Fridovich. Reaction mixtures contain 0.05M potassium phosphate buffer (pH 7.8) with 10-3M 
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diethylene triamine pentaacetic acid, 10-4M of xanthine, 5.6 x 10-5M of nitro blue tetrazolium, 10-3 units 

of xanthine oxidase and 1 unit of catalase. Addition of 5 x 10-3M NaCN to this mixture inhibits CuZnSOD 

activity and allows the measurement of the activity of the cyanide insensitive MnSOD alone. The rate 

of blue formazan formation is measured by following the change of absorbance at 560 nm with a Cary 

Model 15 spectrophotometer. The sensitivity of the assay was such that 1 unit equaled 14 + 1 ng of 5 

pure erythrocyte SOD. 

The amount of protein in each sample is assayed using a conventional method.  

Tissue homogenates are prepared by excising tumor mass from mice implanted with Ehrlich carcinoma 

cells. After bones and muscles are removed, the tumor tissue is rinsed and minced in 0.05 M potassium 

phosphate buffer (pH 7.8) and homogenized in a motor-driven Teflon pestle homogenizer. 2 10 

scavenging ability of CuDIPS is determined by a similar assay method; the only difference is that 

dimethyl sulfoxide (DMSO) solvated potassium superoxide (KO2) is used to generate O-
2 instead of 

xanthine and xanthine oxidase. CuDIPS is dissolved in 10% Tween 80 saline. 

This alternate method is chosen due to the length of previous procedure and lipid insolubility of some 

of the reactants of the previous assay. Free O-
2  is released when DMSV KO2 is added to an aqueous 15 

solution. Reaction mixtures contain 1:20 dilution of a saturated KO2 solution (20 mg KO2/ml of dimethyl 

sulfoxide), 5.6 x 10 M of nitro blue tetrazolium, 1 unit of catalase and 0- 500 µg of CuDIPS in 0.5 M 

potassium phosphate buffer, pH 7.8. The formation of blue formazan is determined by recording the 

final absorbance of the assay mixture at 560 nm with a Cary Model 15 spectrophotometer. The 

sensitivity of this assay is found to be 0.85 µg of pure bovine SOD per unit of activity. 20 

  Tumor models used in these experiments are Sarcoma 180 cells implanted in 8- 12 week old standard 

CF1 female mice (Charles River Breeding Laboratory, Wilmington, Massachusetts) and Ehrlich 

carcinoma cells implanted in standard CBA/J female mice (Jackson Laboratory, Bar Harbor, Maine). The 

tumor cells are maintained intraperitoneally in their respective hosts and are harvested and 

transferred weekly. Peritoneal fluid from these tumor hosts are centrifuged at 420xg for 2 minutes; 25 

the pellet is resuspended and washed three times in isotonic saline. The resulting pellet is diluted 1:5 

with isotonic saline. Cell counts are done using a Coulter Model B cell counter. Solid tumors are induced 

by implanting 5 X 106 cells intramuscularly into the right thigh of their respective hosts. Tumor growth 

is estimated by two dimensional measurements of the tumor thigh; group means and standard error 

of the means are plotted. The significance of differences between tumor growth curves is determined 30 

by a conventional Student's t-tests. Survival curves are analyzed by a conventional Mantel-Cox's 

Generalized Savage Test and a conventional Breslow's Generalized Wilcoxan test. The p values 

(probability that observation is due to chance alone) reported are the higher of the p values from these 

2 tests.  

The antitumor activity of Orgotein is studied in both tumor models. A dose of 1.2 mg of Orgotein in 35 

0.15 ml Tween 80-saline is injected intramuscularly at the tumor site. A single dose is given to animals 

implanted with Sarcoma 180 cells at 1 hr, 5 days or 10 days after transplantation. Mice implanted with 

Ehrlich carcinoma cells are also treated with Orgotein. 5 or 10 daily doses are administered instead of 

a single dose; Tween 80-saline treated mice are used as control. Antitumor activity of CuDIPS is 

examined in mice with Ehrlich carcinoma only. A daily dose of 0.5 or 1.0 mg in 0.2 ml of Tween 80-40 

saline is administered intramuscularly at the tumor site for 5 days, 10 days, or every Monday, 

Wednesday, and Friday for a total of 10 or 18 doses with the first dose administration at 1 hr following 
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implantation of tumor cells. Another treatment schedule includes 5 daily doses beginning immediately 

after transplantation and an additional 5 daily doses starting on the 35th day after transplantation. 

Each treatment group consists of 24 tumor bearing mice. Tween 80-saline injected mice are used as 

controls. Autopsies are performed on all dead animals. Tissues from the tumor masses and organs are 

excised and processed by known histologic techniques and stained with hematoxylin and eosin. 5 

Antitumor Activity of Orgotein 

 Orgotein is administered to CF1 and CBA mice one hour after intramuscular implantation of Sarcoma 

180 cells and Ehrlich carcinoma cells, respectively. As shown in Table I, tissue homogenates from these 

two types of solid tumor contain reduced amounts of total SOD activity and diminished amounts of 

MnSOD activity as compared to that from normal leg muscle of the mice without tumor cell 10 

implantation. Thus, these models appear to be representative in their SOD activity of the total class of 

tumors.TABLE I : SOD ACTIVITIES IN TISSUE HOMOGENATES (Units/mg protein)* 

 Total SOD MnSOD 

Normal leg muscle 45 + 3(4)** 14+1 

Sarcoma 180 39 + 6(7) less than 2 

Ehrlich carcinoma 27 + 2(13) less than 2 

 

* Sarcoma 180 and Ehrlich carcinoma tissues are excised between 5 and 45 days after transplantation, 

minced and homogenized in 0.05M potassium phosphate buffer (pH 7.8). Little differences in activity 15 

are observed between days 5 and 45, so the values obtained are averaged. Normal leg muscle tissue 

is treated in a similar fashion. SOD activity is measured by the conventional xanthine-xanthine oxidase 

nitro blue tetrazolium method. Errors represent standard error. 

** Number of animals sampled. 

Orgotein is assayed to have 49,500 + 300 units of SOD activity/mg protein by the xanthine-xanthine 20 

oxidase method. When 1.2 mg of Orgotein is given to mice with Sarcoma 180 tumors at 1 hour after 

tumor cell implantation, a reduction in tumor size is observed, as indicated in Chart I (p less than 0.05 

between 11 and 27 days); after 27 days, the growth curves are the same. 
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CHART I 

 

Table II and Chart II show the survival times of these tumor bearing mice; there is a 23% increase in 

mean survival time in the Orgotein treated group (p less than 0.1). Viability of the Sarcoma 180 cells 

(2.5 x 107 cells/ml) is unchanged when they are incubated in 0.8 mg/ml Orgotein for one hour, showing 5 

that the effect of Orgotein is probably not due to cytotoxicity.
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Tumors developed from those cells treated with Orgotein show no difference histologically from those 

developed from untreated cells. Histologic studies of the tumors from the Orgotein treated group 5 

show evidence of the development of a prominent fibroblast response in the area surrounding the 

tumor in some, but not all, of these animals on the 5th day after inoculation of tumor cells. 

An infiltrative pattern of growth is noted from tumors in the saline control mice. 

When Orgotein at the same dose is given to mice transplanted 5 or 10 days earlier with Sarcoma 180 

solid tumor, no significant decrease in tumor growth or increase in survival is observed compared to 10 

the saline treated control. Ehrlich carcinoma cells implanted in cBA mice also do not respond to 

Orgotein treatment administered on the day of implantation or for 5 or 10 consecutive days 

afterwards. 

Antitumor Activity of CuDIPS 

When SOD activity is measured by the method of DSV KO2, CuDIPS has a mean of 17,400 + 1,800 units 15 

of SOD activity/mg of the compound, but the ligand-DIPS alone, possesses no O-
2 scavenging ability. 
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When Ehrlich carcinoma cells (25 x 107 cells/ml) are incubated with 5 mg/ml of CuDIPS for one hour, 

no toxicity is indicated. Preliminary dose study indicates that about 0.5 to 1.0 mg of CuDIPS gives a 

maximum effect without causing toxicity to animals. For this reason, a dose of 0.5 to 1.0 mg is always 

used. Chart III shows the difference in tumor growth when the tumor bearing mice are treated with 

CuDIPS (p less than 0.001) for 5 days. 5 

Chart III 

 

Approximately the same growth curve is obtained for all other treatment groups. 

Table III summarizes the differences in survival times in the various treatment groups (p less than 

0.0001 for all groups). Chart IV shows the survival curves of CuDIPS treated groups. 10 
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TABLE III 

EFFECT OF CuDIPS TREATMENT ON SURVIVAL OF CBA MICE IMPLANTED 

WITH EHRLICH CARCINOMA CELLS 

 

  5 
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CHART IV* 

 

* Survival of CBA mice after implantations of Ehrlich carcinoma cells. Mice were given 5 doses of Tween 

80 (�); 5 daily doses of CuDIPS (�); 10 daily doses of CuDIPS (£); CuDIPS on Mondays, Wednesdays, 

and Fridays for a total of 10 (r) or 18 (¢) doses; or 10 daily doses of CuDIPS on days 0- 4 and 35- 39 5 

(p).  

All treatments showed a similar effect on survival of the mice, but the group that received 0.5 mg of 

CuDIPS on Mondays, Wednesdays, and Fridays for a total of 10 doses showed a greater increase in 

mean survival. Out of 24 mice in this group, two of them had regressed tumors; however, the tumors 

recurred by 90 days after the initial implantation. Autopsies are performed on all dead mice. 10 

It is found that all animals died from massive lung metastases. Histologic studies of the organs of the 

tumor bearing mice revealed that microscopic nodules of tumor cells are present in the lung of the 

control mice as early as 10 days after implantation of cells, but microscopic lung metastasis are not 

observed in the CuDIPS treated mice until 45 days after transplantation of the tumor cells. Histologic 

studies of the tumor from the CuDIPS treated mice show tumors are not infiltrated by any type of 15 

inflammatory cell. 

CuSO4 at a dose of 0.5 mg in 0.1 ml of Tween 80- saline is also given to cBA mice implanted with Ehrlich 

carcinoma cells for 5 days after transplantation. A continuous loss of weight of the tumor bearing mice 

is observed and death is caused by massive lung metastasis. In contrast to the above results, no weight 

loss was observed when mice are treated with various doses of CuDIPS, indicating that its effects are 20 

most likely not due to toxicity of the copper compounds.  

Another group of CBA mice implanted with Ehrlich carcinoma cells received intramuscular injections 

of single doses of DIPS. No apparent SOD like activity is exhibited by the DIPS and loss of body weight 

followed by death due to extensive lung metastasis is observed in the hosts. 

CuSO4 or DIPS alone have no anti-tumor activity. These observations demonstrate that the anti-tumor 25 

effects of CuDIPS are independent of and not attributable to any activity of its respective Cu or DIPS 

components. 

The results indicate that the two tumor models chosen did indeed have a reduced level of both 

CuZnSOD and MnSOD activity. When this lost SOD activity is replaced by the local injection of Orgotein, 

a slight effect on the tumor growth and survival is observed in case of Sarcoma 180 tumor cells. Ehrlich 30 

carcinoma in OBA mice, however, did not respond to Orgotein treatment. Preliminary experiments 
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with standard Swiss mice implanted with Erhlich carcinoma cells indicated that a reduction in tumor 

size occurs in the Orgotein treated mice. CBA mice are able to acquire immunologic tolerance; this may 

have contributed to the lack of response to the Orgotein treatment. Another possible explanation for 

the observed differences in response is that under certain conditions, the tumor cells may be able to 

take in SOD by phagocytosis. Thus, a small amount of the enzyme may get in the cell or Orgotein may 5 

represent a source of copper complexes which can be utilized by cells. In any case, Orgotein does not 

have a large effect on the growth of tumor cells in any of the models studied. Other copper compounds 

have antineoplastic activity [i.e.:  blocking the formation of neoplasms (growths that may become 

cancer)] which prolongs survival of tumor bearing mice. Most of these compounds are cytotoxic; they 

prevent the development of tumors by cell killing. 10 

CuDIPS has been shown to be a potent anti- inflammatory agent. This compound is also non- toxic to 

the host at the dose levels used. The advantage of this 2 scavenger over Orgotein is its small molecular 

size, which enables it to penetrate cell membranes and enter organelles, thus replacing the lost SOD 

activity within the tumor cells. The reduction in the size of the Ehrlich carcinomas in CBA mice after 

treatment with CuDIPS means that CuDIPS has a marked beneficial effect on this tumor model. 15 

Because Orgotein exerts no effect on tumor growth in this model, and both compounds are 2 

scavengers, these different antitumor activities may be due to differences in ability to penetrate cell 

membranes. Thus, intracellular localization of the added O-
2 scavengers may be responsible for the 

observed anti-tumor effect.  

Due to the heterogeneous nature of tumors, various types of tumors respond to the CuDIPS therapy 20 

differently. In all CuDIPS treated tumor mice, tumor growth retardation occurs; however, the 

reduction of tumor size is unaffected by the total dose administered. This could be due to the fact that 

the CuDIPS sensitive cell populations are eliminated at a certain dose level; different regimens may be 

required to 'achieve additional beneficial therapeutic effects.  

Growth Inhibition and Morphological Differentiation Effects of CuDIPS On Neuroblastoma Cells 25 

 CuDIPS inhibits cell population growth and induces morphological differentiation of mouse 

neuroblastoma cells in vitro.  

The neuroblastoma cell clone NBP2 provided by Dr. K. N. Prasad (University of Colorado), is maintained 

according to the procedure of Prasad and Hsie, Prasad,K. N. and Hsie, A. N., Nature New Biol. 233:141 

(1971), hereby incorporated by reference. Cells are grown as a monolayer in 75 cm2 Falcon plastic 30 

tissue culture flasks containing F-12 medium supplemented with 10% gamma globulib free new born 

calf serum, penicillin (100 U/ml) and streptomycin (100 µg/ml). Cultures are maintained in a humidified 

atmosphere of 5% C02 in a water jacketed incubator at 37°C. The cells are harvested with 0.25% 

Pancreatin and washed twice with fresh medium for subsequent plating. Only exponentially growing 

cells are used in the experiment. The viability of attached cells, determined 3 days after treatment by 35 

exclusion of trypan blue dye in control and treated cells, regularly exceeds 90%. Medium, serum, 

antibiotics, and pancreatin are purchased from Grand Island Biological Company. CuDIPS was 

synthesized using known methods. Fifty-thousand cells were seeded in each 60 mM plastic petri dish 

containing 5 ml of the growth medium. Cells are treated with CuDIPS 24 hours after seeding. CuDIPS 

is dissolved in ethanol to give a final concentration of 10, 25, or 50 µg/ml of copper compound in the 40 

medium. The concentration of ethanol in the medium is kept constant at 1% in all the treated and 

control dishes. Culture dishes containing 1% ethanol serve as controls. One day after the start of 
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treatments and daily afterwards, fresh drug and medium are provide in each dish. To avoid possible 

degradation, CuDIPS is dissolved in ethanol immediately before use. The experiment is done in 

triplicate. Three days after the initial treatments the number of cells and percent differentiation of 

cells are scored in each dish. 

Four hundred cells per culture dish from at least three different regions are examined with a Leitz 5 

Divert phase contrast microscope. Cells with one or more processes at least twice as long as the soma 

diameter (processes usually longer than 50 microns) are scored as differentiated. To count the number 

of cells, cells are harvested with Pancreatin and the number of cells in each dish is determined by 

counting cells in a hemocytometer. The effects on cell population and the percentage of morphological 

differentiation after three days of treatment with various concentrations of CuDIPS are observed and 10 

are summarized in Table IV. 
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TABLE IV 

Effect of Various Concentration of CuDIPS on Cell Population  

and Differentiation of Neuroblasma in Culture 

  5 

 

* Each value represents mean of 24 determinations 

** Each value represents 9 determinations, at least 300 cells were counted in each dish.  

The experiment is conducted in triplicate and each value is given as mean + S.D.  

Three days after treatment with the CuDIPS at 10 µg/ml concentration, a small reduction in the 10 

number of cells per culture dish is observed. The decrease in cell population is significant (p less than 

0.05, Student's t-test). This level of concentration of CuDIPS caused no significant change in the 

percentage of differentiated cells. Treatment with 25 µg/ml of CuDIPS reduces the cell population to 

(7.1 + 1.2) x 105 cells/culture dish, a figure which represents less than half of the cell population found 

in control. At a concentration of 50 µg/ml, CuDIPS causes a remarkable reduction in cell population. 15 

Higher concentrations of CuDIPS (75 or 100 µg/ml) are toxic to cells and kills almost all cells in 3 days 

of treatments. No floating or dead cells are observed in the culture dishes which receive the copper 

compound to a maximum concentration of 50 µg/ml. 

CuDIPS also induces morphological differentiation in neuroblastoma cells. Although the induction of 

differentiation is not observed at a concentration of 10 µg/ml, at a concentration level of 25 µg/ml, 20 

22.4 + 2.6 percent of the neuroblastoma cells differentiated. A treatment concentration of 50 µg/ml, 

produces an average of 74.2 + 4.9 percent differentiated cells after 3 days of treatment. This represents 

more than 9 times the percentage of differentiated cells in controls. The majority of cells treated with 

50 µg/ml of CuDIPS morphologically resembles mature neural cells.  

Antineoplastic Activities of Copper salicylates 25 
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A variety of copper salicylate complexes exhibit antineoplastic activity in CBA/J female mice implanted 

with Ehrlich carcinoma cells. The degree of tumor growth inhibition positively correlated with the 

degree of lipid solubility of the particular copper salicylate complex. 

Tumors are induced in inbred CBA/J female mice (The Jackson Laboratory, Bar Harbor, Maine) by 

implantation of Ehrlich carcinoma cells. Tumor cells are maintained intraperitoneally in their hosts and 5 

are harvested and transferred weekly. Solid tumors are induced by intramuscular injections of 5 X 106 

cells into the right thighs of hosts. Cells are enumerated with a Coulter Model B counter. Tumor growth 

is estimated by two-dimensional measurements of the thighs; group means and standard errors are 

calculated. The significance of differences between tumor growth curves is determined by Student's t-

Tests for particular times. Survival curves are analyzed by Mantel-Cox's generalized Savage Test and 10 

Brelow's generalized Wilcoxon Test. The p- values reported are the higher values from these two tests. 

For survival data, p- values represent differences between complex treated and Tween 80-saline 

treated control groups over the whole curve and not at a particular time. 

Copper salicylates are synthesized by known methods. Aqueous solutions of sodium salicylates are 

prepared by combining equivalent amounts of sodium hydroxide and the corresponding salicylic acid. 15 

To this solution is added 0.5 equivalents of copper chloride. The resulting precipitates are collected by 

filtration, washed with water, dried in vacuum for 24 hours at 50°C, and submitted for elemental 

analysis. The analytical values agree with the calculated values within + 0.4%. Mice implanted with 

Ehrlich carcinoma cells are treated with copper chelates suspended in 10% Tween 80 saline solution 

just prior to administration. All treatments are delivered by 0.1 ml intramuscular injections at the site 20 

of cell implantation. A daily dose of 0.5 to 1.0 mg copper chelate in 0.1 ml of 10% Tween 80 saline is 

administered for 5 days, 10 days, or every Monday, Wednesday, and Friday for a total of up to 12 

doses, with the first dose given 1 hour after inoculation of cells.  

Another schedule includes five daily doses beginning 1 hour after transplantation. Each treatment 

group consists of 24 tumor-bearing mice. Mice given Tween 84 saline injections are used as controls. 25 

The data presented in Charts V and VI show that each of the following copper compounds:  

- Cu(II) (salicylate)2 – CuS 

- CuDIPS 

- Cu(II) (3,5-ditertiarybutylsaicylate)2 - CuDTBS  

dramatically reduced tumor growth and prolonged survival of the host organisms. 30 

Chart V 
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Chart VI 

 

On the 58th day after implantation, all of the control animals died, but there were surviving hosts in 

each of the complex-treated groups. 25% of the CuDTBS-treated, 30% of the CuS-treated, and 45% of 5 

the CuDIPS treated mice survived beyond the time at which all of the control mice died. It addition, 

the period for 100% survival increased as compared to controls for all of the treated groups and the 

longest period was ten times longer, 44 days, for the CuDTBS-treated group. More than 90% of the 

animals treated with CuDIPS survived for 48 days. Lastly, when CuDIPS was given every day for 10 days, 

10% of the animals survived for over 98 days,Leuthauser, S.W.C., Oberley, L.W.Oberley, T.D., 10 

Sorenson,J.R.J., and Ramakrishna, K., Antitumor Effect of a CopperCoordination Compound with 

Superoxide Dismutase-Like Activity, J. Nat'l. Cancer Inst. 66:1077-1081 (1981),hereby incorporated by 

reference. Lung metastasis was markedly reduced in the copper complex treated mice. 

The observed antineoplastic activity must be attributed to the complexed form of copper because 

copper sulfate and diisopropylsalicylic acid are shown to have no anti-tumor effect in this Ehrlich tumor 15 

model, Oberley,L.W., Leuthauser, S.W.C., Oberley, T.D. Sorenson, J.R.J. and Pasternack, R.F., 

"Antitumor Activities of Compounds with Superoxide Dismutase Activity in Roles of Copper andOther 
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Essential Metalloelements in Inflammatory Diseases, Humana Press, Clifton, New Jersey, pp. 42) 433 

(1982), hereby incorporated by reference.  

Antitumor Activity of Copper 

Acetylsalicylate Complexes. 

The activity of various copper acetylsalicylate compounds is also tested. As shown in Chart VII, the 5 

copper complex of aspirin, Cu(II)2(aspirinate)4, reduces tumor growth and increases survival of the 

host. This complex is more active than SOD, because the latter has no effect against this solid Ehrlich 

tumor. 

 

Chart VII 10 

 

Time After implantation [days] 

Effect of Copper Aspirinate on Growth ol Ehrlich Tumor Cells In CBA Micc. 

 

Tests involving other copper salicylate complexes reveal that they are more effective than the copper 15 

aspirinate compound, producing a further inhibition of tumor growth, as shown in Chart VII Chart IX. 

The copper salicylate complexes compounds tested include:  

- Cu(II)2(aspirinate)4(DMS0)4, 

- Cu(II)2(aspirinate)4(pyridine)4; 

- and Cu(II) (3,5-diisopropylsalicylate)2. 20 

Chart VII 
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Diameter of Tumor-Bearing Leg [cm] 

Tlme After Implantation (days) 

Effect of Copper Coordination Compounds 

On Growth of Ehrlich Tumor Cells In CBA Mice. 5 

 

Among the copper complexes shown in Chart VII, increased lipid solubility appears to be related to 

increased antitumor activity. Cu(II) (3,5-diisopropyl- salicylate)2 (CuDIPS), having the highest agree of 

lipid solubility of the tested compounds, is found to be most effective in reducing tumor growth. 

Cytoxicity does not appear to account for the effectiveness of these complexes, because their LD50 10 

values are much larger than the dosages used in the experiments. The effective dose of 

Cu(II)2(aspirinate)4 is 50 mg/kg following intramuscular administration, while its LD50 is determined 

to be 760 mg/kg in rats and greater than 320 mg/kg in mice, following subcutaneous injection. An 

intramuscular dose of 25 mg/kg of CuS is found to be an effective dose, while LD50 values of 440 

mg/kg, and greater than 320 mg/kg were reported following subcutaneous administration to mice, 15 

Sorenson, J.R.J., Rauls, D.O., Ramakrishna, K. Stull, R.E. and Voldeng, A. N., "Anticonvulsant Activity of 

Some Copper Complexes" inTrace Substances in Environmental Health, XIII University of Missouri 

Press, Columbia, Mo, pp. 360-367 (1979). 

Similarly, the effective intramuscular dose of CuDIPS is 25 mg/kg while reported LD50 values are 240 

mg/kg in rats and greater than 320 mg/kg in mice following subcutaneous administration. Also, if these 20 

complexes cause cell death, a significant number of normal muscle cells would have been killed with 

treatment. Finally, there is no difference in the number of cells killed when 

Ehrlich cells were incubated at 370C for one hour with medium containing 5 mg of CuDIPS per milliliter 

of saline. 

In the treatment of human cancer patients, the copper complexes would be administered to patients 25 

in dosages and according to regimens that would be therapeutically effective in replacing lost SOD 

activity in the cancerous cells.  
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CLAIMS 

1. A compound having superoxide dismutase-like activity comprising a copper salicylate complex, 

solvate or mixture thereof. 

 

2. A compound for treating cancer in mammals comprising a copper salicylate complex, solvate or 5 

mixture thereof. 

 

3. The compound according to claim 2 wherein the copper salicylate complex is Cu(II) (salicylate)2. . 

 

4. The compound according to claim 2 wherein the copper salicylate complex is Cu(II) (3,5-10 

diisopropylsalicylate)2. 

 

5. The compound according to claim 2 wherein the copper salicylate complex is Cu(II) (3,5-ditertiar 

butylsalicylate)2.  

 15 

6. The compound according to claim 2 wherein the copper salicylate complex is Cu(II)2(aspirinate)4. 

 

7. The compound according to claim 2 wherein the compound is soluble in lipids. 

 

8. The compound according to claim 2 wherein the compound is and scavenger. 20 
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57 ABSTRACT 

Disclosed herein are anti-inflammatory and anti-ulcer 
copper coordination compounds and a process for using 
them in the treatment of arthritis and gastrointestinal 
ulcers in animal bodies. The copper coordination com 
pounds utilized are the reaction products of copper salts 
with: 

1. aromatic carboxylic acids or their alkaline earth 
salts; 

2. heterocyclic carboxylic acids or their alkaline earth 
salts; 

3. amino acids or their alkaline earth salts; 
4. amines; and 
5. suitably substituted steroids. 

The process disclosed comprises administering to ex 
perimental animals, orally or parentrally (subcutane, 
ously), in controlled dosages, the aforementioned cop 
per coordination compounds for the treatment of in 
flammation (i.e., arthritis) and ulcers of the gastrointes 
tinal tract. 
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1. 

ANTI-NFLAMMATORY AND ANTI-ULCER 

COMPOUNDS AND PROCESS 
RELATED APPLICATION 

This application is a division of application Ser. No. 
563,778 filed Mar. 31, 1975, now abandoned. 

BACKGROUND OF THE INVENTION 
The prior art is replete with attempts to discover new 

anti-inflammatory drugs that are useful in the treatment 
of arthritis. Some of the more widely published results 
relate to the use of aspirin, indomethacin, penicillamine, 
hydrocortisone and dexamethasone. While all have 
demonstrated, to varying degrees, anti-inflammatory 
activity, they all exhibit undesirable side effects. 

Such undesirable side effects include, for some of 
these drugs, toxicity problems; the production of fatty 
liver problems; and the creation of Cushing Syndrome. 
For a further and more complete discussion see Bach, 
"Adverse Reactions of Antirheumatic Drugs', Int. J. 
Clin. Pharmacol 7 2/3 (1973) 198-205. 
Of even more importance, all of the above anti-in 

flammatory drugs produce gastrointestinal ulceration in 
experimental animals and in humans. Volume VII, p. 
160, Side Effects of Drugs, (1971 Exerpta Media, Am 
sterdam); G. L. Bach, "Adverse Reactions of Antirheu 
matic Drugs", supra. Insofar as the state of the art is 
concerned, it is widely recognized that "it has not been 
possible to dissociate gastrointestinal toxicity from anti 
inflammatory activity.” Side Effects of Drugs, supra at 
p. 100. 

It is therefore the principal objectives of my inven 
tion to provide anti-inflammatory drugs for use in treat 
ing arthritis in experimental animals which exhibit im 
proved anti-inflammatory activities while at the same 
time providing drugs that are antiulcergenic and have 
acceptable levels of toxicity. 

SUMMARY OF THE INVENTION 

It has been quite unexpectedly determined that cop 
per coordination compounds produced by reacting 
copper salts with the following classes of organic com 
pounds produce products which when used in accor 
dance with the following processes, exhibit excellent 
anti-inflammatory activity in animals, i.e., a warmblod 
ded animal or mammalian subject, and which are anti 
ulcer: 

1. aromatic carboxylic acids or their alkaline earth 
salts; 

2. heterocyclic carboxylic acids or their alkaline earth 
salts; 

3. amino acids or their alkaline earth salts; 
4. amines; and 
5. suitably substituted steroids. 
It has been empirically determined that the copper 

coordination compounds disclosed herein not only 
demonstrate excellent anti-inflammatory activity but 
that they are anti-ulcer and may be utilized both as 
anti-inflammatory agents in the treatment of arthritis 
and in the treatment of gastrointestinal ulcers in animals. 

In the treatment of inflammation and/or ulcers, the 
compounds are administered orally or parentrally. The 
copper coordination compounds, being relatively insol 
uble in water, are administered by dissolving them in 
saline solution to which a suitable suspending agent has 
been added. 
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In treating inflammation by subcutaneously injecting 

test animals with the copper coordination compound so 
prepared it has been found that excellent anti-inflamma 
tory resuits, in the test models hereinafter described, 
may be obtained if the dosages administered comprise 
about 2.5-165 mg. per kilogram of body weight. 

In treating gastrointestinal ulcers by orally introduc 
ing into test animals the copper coordination com 
pounds of this invention it has been found that excellent 
results, in the test models hereinafter described, are 
obtained if the dosages administered comprise about 2 
to 125 mg. per kilogram of body weight. 

DETALED DESCRIPTION OF THE 
INVENTION 

For the purpose of more fully understanding the 
present invention, a copper coordination compound is 
intended to mean a compound whose molecular struc 
ture contains one or more copper atoms bonded to one 
or more atoms of one or more molecules or ions by 
coordinate covalant bonds. 
The copper coordination compounds of the present 

invention are prepared by reacting copper salts, prefera 
bly cupric cxhloric or cupric acetate with a member of 
the following classes of organic compounds; 

1. aromatic carboxylic acids or their alkaline earth 
salts; 

2. heterocycline carboxylic acids or their alkaline 
earth salts; 

3. amino acids or their alkaline earth salts; 
4. amines; and 
5. suitably substituted steroids. 
More specifically, it has been found that suitable 

compounds may be produced by reacting cupric chlo 
ride with the sodium salts of L & D tryptophan, anthra 
nilic acid, 3,5-diisopropylsalicyclic acid, acetylsalicy 
clic acid, hydrocortisone-21-phosphate, dexametha 
sone-21-phosphate, salicyclic acid, 3-p-chlorophenyl 
3,4,5,6,-tetrahydro-g-carboline-5-carboxylic acid, 3, 4, 
5, 6-tetra-hydro-g-carboline-5-carboxylic acid, and 1 
(p-chlorobenzoyl)-5-methoxy-2-methylindole-3-acetic 
acid; by reacting cupric chloride with 1-phenyl-5- 
aminotetrazole, e aminocaproic acid, pyridine, a mix 
ture of D and L-tryptophan, morpholine, and histamine; 
by reacting cupric chloride with the ammonium salt of 
hydrocortisone-21-hemisuccinic acid; by reacting cu 
pric acetate with the sodium salts of 23(trifluoro 
methyl)phenyl aminonicotinic acid (sometimes re 
ferred to hereinafter as tpan), 1-carboxyisoquinoline, 
phenylcinchoninic acid, hydrocortisone-21-phosphate, 
and 4-n-butyl-1,2-diphenyl-3,5-pyrazolidinedione; by 
reacting cupric acetate with the ammonium salt of nico 
tinic acid; by reacting cupric acetate with D-pencilla 
mine, 1-phenyl-5-aminotetrazole, D or L-aspartic acid, 
L-lysine, 2-carboxyindole; and by reacting cupric ace 
tate with the potassium salt of 17-hydroxy-3-oxo-17a 
pregn-4,6-diene-21 carboxylic acid. 

It is preferable to produce copper coordination sol 
vates rather than anhydrous compounds as will be more 
fully appreciated by the following description. The 
compounds may be solvated with a lower alcohol 
(methanol or ethanol), acetone, pyridine, water or di 
methyl sulfoxide. 

Following is a more detailed description of how the 
copper coordination compounds of the present inven 
tion may be prepared. Table V contains suggested 
structural formulae for some of my coordination com 
pounds. Not all have been empirically determined. 

4,000,000
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EXAMPLE 1: 
Bis-L-tryptophanato(O,N)copper(II),Cu(II) 

(L-tryptophan)2 

L-tryptophan (5.0 g, 0.025 mol) was dissolved in 100 
ml of H2O with a solution of NaOH (50%), filtered and 
back titrated if necessary with a solution of HCl (10%) 
until indicator paper showed the solution to be weakly 
basic. This solution was then dropped into 100 ml of 
H2O containing CuCl2 dihydrate (3.3 g, 0.021 mol). 
After stirring for about one hour a precipitate formed 
and was collected by filtration. This blue precipitate 
was washed with H2O and diethylether, dried at 100 
and 15 mm Hg overnight and weighted (4.7 g, 82% 
yield). A sample of this material on heating turned 
brown at 240°  C. and finally decomposed at 260 C. 
Analysis Calcd. for C22H22N4O4Cu: C, 56.22; H, 4.72; 
N, 11.92. Found: C, 56.07; H, 4.89 and N, 12.16. 

EXAMPLE 
2:BIS-D-tryptophanato(O,N)copper(II)Cu(II)(D-tryp 

tophan)2). 

This coordination compound was prepared as de 
scribed for the L isomer (example 1) using 5.0 g, 0.021 
mol of D-tryptophan. After collecting the precipitate 
by filtration, washing with H2O, diethylether and ace 
tone (250 ml), the precipitate was dried overnight at 
100 and 15 mm Hg and weighed (4.3 g, 75% yield). A 
sample of this material decomposed slowly on heating 
to 269 C. Analysis Cacld. for C22H22N4O4Cu: C, 56.22; 
H, 4.72; N, 11.92. Found: C, 56.10, H, 4.72 and N, 12.00. 

EXAMPLE 3: 
Bisanthranilato(O,N)copper(II),Cu(II)(anthranilate) 2) 

The sodium salt of anthranilic acid (5g 0.04 mol) was 
prepared as decribed in example 1 in 150 ml of H2O 
with 50% NaOH. This solution was dropped into 300 
ml of a stirred aqueous solution of CuCl2 dihydrate (2.5 
g, 0.016 mol). The precipitate which formed was re 
moved by filtration and washed with H2O and die 
thylether (5X50 ml). After drying overnight G120°  C. 
and 15 mm Hg the material weighed 6.1 g, 99% yield. A 
sample of this greenishblue material decomposed on 
heating to 240 C. and continued to decompose on heat 
ing to 290°  C. Analysis Calcd. for C14H6N2O4Cu: C, 
50.07; H, 3.60, N, 8.35. Found: C, 50.07; H, 3.77; N, 8.42. 

EXAMPLE 4: 
Bis(3,5-diisopropylsalicylato(O,O)copper(II)Cu(II) 

(3,5-dips)2 

A solution of the sodium salt of 3,5-diisopropylsalicy 
clic dissopropylsalicyclic acid (5 g, 0.023 mol) was 
prepared as described in example 1 and added to 300 ml 
of a stirred aqueous solution of CuCl2 dihydrate (1.59 g, 
0.0336 mol). A brown precipitate formed which when 
recrystallized from ether gave green crystals. These 
crystals were filtered and dried at 125°  C. and 15 mm 
Hg for three hours. The resulting brown crystalline 
material melted with decomposition over the range of 
142-144 C. Analysis Calcd. for C26H34O3Cu: C, 61.70; 
H, 6.77. Found: C, 61.49; H, 6.83. 

EXAMPLES: 
Tetra(u-acetylsalicylato)biscopper(II),Cu(II)2(as 

pirinate)4 
The sodium salt of acetylsalicylic acid was prepared 

by dissolving acetylsalicylic acid (30 g, 0.165 mol) in 
200 ml of H2O at 0° C. with 50% NaOH so that the pH 
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4. 
did not go above 11.0 and rarely reached 11.0. This was 
done over a period of 45 to 60 minutes. The final pH of 
the solution was about 8.7. The CuCl2 solution prepared, 
by adding 56.5 g, 0.330 mol of CuCl2 dihydrate to 500 
ml of water, was added to a stirred solution of sodium 
acetylsalicylate during a period of 10 to 15 minutes. 
Following the completion of this addition the blue pre 
cipitate was collected by filtration; washed with H2O 
(500 mlx2), acetone (400 mlx2) and diethylether (300 
ml) and left to dry on a filter funnel attached to a water 
aspirator. After two days the powder was dried at 50 
C. for 6-7 hours and weighed (31.3 g, 90.6% yield). 
Analysis calculated for C36H28O16Cu2: C, 51.25; H, 
3.35; Found: C, 51.20; H, 3.51. 

EXAMPLE 6: 
23(trifluoromethyl)phenyl)aminonicotinatol2n 
(aqua)n-copper (II),Cu(II)n (tpan)2n(H2O)) 

The sodium salt of 23 (trifluoromethyl)phenyl) 
aminonicotinic acid (20 g, 0.0708 mol) was prepared as 
described in example 1. The solution of this salt was 
then added to about 300 ml of a saturated, stirred solu 
tion of cupric acetate monohydrate. The resultant 
greenish precipitate was collected by filtration and dis 
solved in 200 ml of diethylether. The ether solution was 
then dropped into about 4 liters of boiling skellysolve 
A. The resultant precipitate was collected from the hot 
solution by filtration, dried at 125 C. for three hours at 
15 mm Hg and weighed (16g, 70% yield). A sample of 
this material melted with decomposition over the range 
of 201 to 208 C. Analysis Calcd. for Cs2H36O1oN8F 
2Cu: C, 48.49; H, 2.82; N, 8.70. Found: C, 48.53; H, 2.66; 
N, 8.91. 

EXAMPLE 7: 
D-penicillaminato-(aqua).5-copper(I),Cu(IOCD 

pen)n(H2O)1.5n) 

D-penicillamine (5 g, 0.0335 mol) was dissolved in 50 
ml of water. The solid cupric acetate monohydrate 
(6.68 g, 0.017 mol) was then added to the solution at 
such a rate so as to not exceed its rate of solution. Upon 
the completion of this addition the solution was dark 
gray. About 50-100 ml of H2O was then added and the 
mixture left to stir for about 30 minutes. The resultant 
gray precipitate was collected by filtration leaving a 
blue filtrate (125 ml). This blue filtrate was subsequently 
diluted with about 375 ml of acetone and set aside for 
use in example 8. The air-dried gray powder weighed 
4.3 g, 54.0% yield. A sample of this material decom 
posed over the range of 155-157 C. Analysis Calcd. 
for C5H9SNO3.5Cu: C, 25.26; H, 5.10; N, 5.89. Found: 
C, 25.32; H, 5.03; N, 5.47. 

EXAMPLE 8: 
(D-penicillaminato)2n -(aqua)2n-copper(II),Cu(II)n (D- 

pen)2(H2O)2 

On standing, the acetone diluted blue filtrate de 
scribed in the preparation of Example 7 gave a gray 
precipitate which was collected by filtration and this 
filtrate also set aside. The gray solid was washed with 
60 ml of water and the remaining light tan solid washed 
with 60 ml of acetone air dried and weighed (1.15 g, 
17.4% yield). A sample of this solid melted with decom 
position over the range of 155°  to 157°  C. Analysis 
Calcd. for C10H24O6N2Cu: C, 30.33; H, 6.11; N, 7.08. 
Found: C, 30.42; H, 6.49; N, 6.72. 
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EXAMPLE 9: (D-pencillamine 
disulfide)-(aqua)3 copper(II),Cu(II) (D-pen 

disulfide),(H2O)3 
The acetone-water filtrate obtained after removing 5 

example 8 from the blue acetone filtrate, described 
above, was concentrated to about 100 ml and diluted 
with 400 ml of acetone. A blue precipitate (1.3g, 9.4% 
yield) was obtained following filtration, washing with 
acetone and air drying. A sample of this material de 
composed over the range of 157 to 158°  C. After dry 
ing twice at 73 and 15 mm Hg overnight a sample of 
this material decomposed over the range of 173 to 175 
C. Analysis Calcd. for C10H24N2S2O7Cu: C, 29.15; H, 15 
5.87; N, 6.80. Found: C, 29.43; H, 5.76; N, 6.36. 

EXAMPLE O: 
(Acetato)2-(1-phenyl-5-aminotetrazolato)-copper 

(II)n Cu(II) (pat),(acetate)2n) 
Five grams of cupric acetate monohydrate (0.012 

mol) was dissolved in 20 ml of H2O. This solution was 
diluted with 100 ml of methanol. 5 g (0.31 mol) of 1-phe 
nyl-5-aminotetrazole was added to obtain a blue gel. 
This gel was filtered and the resulting blue flakes were 25 
washed with about 400 ml of methanol until the wash 

ings were no longer blue. The filtrate was then concen 
trated to about 150 ml and stored for about one week in 
the refrigerator. A precipitate formed and was removed 
by filtration. This green crystalline solid was air dried 
and weighed (3.8g, 17.9% yield). A sample of this solid 
decomposed over the range of 186° -189 C. Analysis 
Calcd. for C22H26N10O3Cu2: C, 38.54; H, 3.82; N, 20.43. 
Found: C, 38.42; H, 3.94; N, 20.92. 

EXAMPLE 11: 
(1-phenyl-5-aminotetrazolato)2-(chloride)2n-copper 

Five grams (0.012 mol) of 1-phenyl-5-aminotetrazole 
was dissolved in 30 ml of methanol, then 5 g (0.029 mol) 
of CuCl2 dihydrate dissolved in 25 ml of methanol was 
added to the stirred solution of tetrazole. The resulting 
solution was filtered and set aside. Three subsequent 
crops of a green solid were obtained following filtration 45 
and concentration of the filtrate. The combination of 
these were air dried and weighed (5 g, 17.7% yield). A 
sample of this material decomposed on heating over the 
range of 184 to 185 C. Analysis Calcd. for 
C14H4NoCuCl2: C, 36.81; H, 3.09; N, 30.67. Found: C, 50 
36.65; H, 3.17; N, 31.03. 

EXAMPLE 12: 
(D-Aspartato),(aqua)3.5n-copper(II))n,Cu(II) (D- 

aspartate)(H2O)3.5n) 

This material is made in a manner similar to the prep 
aration of example 1 using D-aspartic acid in place of 
L-tryptophan. Analysis calculated for C4H12N O7.5Cu: 
C, 18.69; H, 4.66. Found: C, 18.55; H, 4.92. 

EXAMPLE 13: 
(L-Aspartato)-(aqua)3.5n-copper(II),Cu(II),(L-aspar 

tate)n(H2O)3.5n) 

This material is made in a manner similar to the prep- 65 
aration of example 1 using L-aspartic acid in place of 
L-tryptophan. Analysis calculated for C4H12N O7.5Cu: 
C, 18.69; H, 4.66. Found: C, 18.41; H, 4.73. 
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EXAMPLE 4: 
(L-Lysino)n-(chloro)2n -(aqua)n-copper(II),Cu(II),(L- 

lysinate)n (Cl)2(H2O). 

This material is made in a manner similar to example 
1 using L-lysine in place of L-tryptophan. A sample of 
this material decomposed on heating over the range of 
169 to 170°  C. Analysis calculated for C6H16N2O3. 
CuCl2: C, 24.10; H, 5.40; C1, 23.70; N, 9.38. Found: C, 
24.54; H, 5.07; C1, 24.00; N, 9.36. 

EXAMPLE 15: 
(L-Lysino)2n -(chloro)2n -(aqua)-cooper(II)- 

Cu(II)(L-lysinate)2(Cl)2(H2O). 

This material is made in a manner similar to example 
1 using L-lysine in place of L-tryptophan. A sample of 
this compound decomposed on heating up to and over 
the range 210 to 214 C. Analysis calculated for 
C12H32N4OsCuCl2: C, 32.40; H, 6.80; C1, 12.60. Found: 
C, 32.56; H, 7.04; C1, 12.24. 

EXAMPLE 16: 
Bis(D,L-tryptophanato(O,N)copper(II),Cu(II)(D,L- 

tryptophan)2 

This coordination compound was prepared and iso 
lated as described in example 1 using a mixture of D and 
L-tryptophan in place of L-tryptophan. Analysis Calcd. 
for C22H22N4O4Cu: C, 56.22; H, 4.72. Found: C, 55.58; 
H, 4.87. 

EXAMPLE 17: 
(e-aminocaproato)n-(chloro)1.5n-(methanol)0.5n-copper 
(II)n,Cu(II)n(e-aminocaproate)(Cl1.5n(CH3OH)0.5 

This coordination compound was prepared by stir 
ring a suspension of 10 g (0.08 mol) of e-aminocaproic 
acid in 200 ml of methanol and slowly adding 10 g 
(0.065 mol) of solid cupric chloride dihydrate. The 
resultant green precipitate was collected by filtration 
washed with methanol, dried at 25°  C. and 15 mm Hg 
overnight, and weighed (10.5 g, 51% yield). A sample 
of this material decomposed over the range of 157 to 
158 C. Analysis Calcd. for C7H15.5O2.5CuCl1.5: C, 
29.53; H, 5.91; C1, 20.11. Found: C, 29.97; H, 6.06; Cl, 
20.36. 

EXAMPLE 8: 
(e-aminocaproato)n-(chloro(2n-(aqua)0.5n-copper(II)- 

Cu(II) (e-aminocaproate)(Cl)2(H2O)0.5 

This coordination compound was obtained from the 
filtrate described in example 17. Following concentra 
tion of the filtrate and methanol washings to about 100 
ml of bluish-green precipitate formed. This precipitate 
was collected by filtration dried at 25°  C. at 15 mm Hg 
and weighed (4.6 g., 21% yield). A sample of this mate 
rial decomposed on heating over the range of 193 to 
194°  C. Analysis Calcd. for C6H4NO2.5Cl2Cu: C, 
26.24; H, 5.14; C1, 25.82. Found: C, 26.29; H, 5.28; Cl, 
25.39. 

EXAMPLE 19: 
tetra(u-acetato)bis(monopyridino)copper(II), Cu(II). 

(pyridine)(acetate)2 

This coordination compound was prepared by adding 
10 g (0.025 mol) of cupric acetate monohydrate to 70 ml 
of pyridine and the mixture heated while stirring at 100' 
C. The hot suspension was filtered and the resulting 
precipitate collected by filtration and washed with 200 
to 300 ml of diethylether. A sample of this green solid 
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decomposed on heating over the range of 214 to 216 
C. When the ether-pyridine filtrate cooled a second 
precipitate, which was bluish, was obtained. Removal 
by filtration and washing with ether gave a second crop 
of the green material in the filtrate. This green solid had 
a decomposition range of 216 to 218 C. The mixture 
decomposition range of 216" to 218 C, was observed 
for a sample of the combination of the two green solids, 
Total yield was 12 g, 92%. Analysis Calcd. for 
C18H22N2O3Cu2: C, 41.46; H, 4.25; N, 5.37. Found: C, 
41.87; H, 4.54; N, 5.23. 

EXAMPLE 2.0: 
Bispyridinobischlorocopper(II), Cu(II)(- 

pyridine)2(Cl)2 

This composition was prepared by dissolving 9.42 g 
(0.062 mol) of CuCl2 dihydrate in 95% ethanol and 
adding 15 g (0.19 mol) of pyridine slowly to the stirred 
solution. The resultant blue precipitate was removed by 
filtration, washed with 95% ethanol (200 ml), dried at 
about 50 C. for 24 hours and weighed (19.8 g., 35.6% 
yield). A sample of this material decomposed over the 
range of 225 to 275 C. Analysis Calcd. for 
C10H10N2CuCl2: C, 41.32; H, 3.44. Found: C, 41.25; H, 
3.52. 

EXAMPLE 21: 
Bismorpholoniumtetrachlorocopper(II), Cu(II) (mor 

pholine)2(C)2(HCL)2 

This coordination compound was prepared accord 
ing to the published procedure of W. H. C. Rueggeberg, 
G. N. Jarman and R. B. Wearn, J.A.C.S., 69, 1222 
(1947) incorporated by reference herein. Starting with 
14.5 g (0.167 mol) of morpholine the coordination com 
pound was obtained in 41% yield. A sample of this 
green crystalline melted with decomposition over the 
range of 167-170°  C. Analysis Calcd. for C8H2ON2O2. 
CuCl4: C, 25.17; H, 5.28; N, 7.34. Found: C, 25.17; H, 
5.41; N, 7.21. 

EXAMPLE 22: 
(Histamino)-(chloro)2-(hydrochloro)2n-copper(II)- 

Cu(II),(histamine)(C)2n (HCl)2) 
This coordination compound was prepared by mixing 

5 g (0.048 mol) of cupric chloride dihydrate in 200 ml of 
methanol and concentrating to 135 ml. On standing a 
tan solid precipitated. This was removed by filtration 
and the filtrate concentrated to 80 ml. Upon addition of 
40 ml of diethylether to this concentrate a light green 
solid precipitated. After removal by filtration and air 
drying this material was weighed (4.0g, 23% yield). A 
sample decomposed over the range of 185 to 189°  C. 
with softening at 182°  C. Analysis Calcd. for 
C5HoN3Cl4Cu: C, 18.91; H, 3.17; N, 13.24. Found: C, 
18.90, H, 3.30; N, 13.30. 

EXAMPLE 23: 
(Sodium)4-(salicylato)4-copper(II)2,Cu(II)2- 

(salicylate)4(Na)4) 

This material was prepared from the material ob 
tained in example 24 with the addition of sodium ethox 
ide in suitable solvent. Analysis calculated for 
C28H16O2Cu2Na4 were found to be within +0.4% of 
the theoretical values, 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 

EXAMPLE 24: 
(Salicylato)2n -(aqua)4n-copper(II)n, Cu(II)(- 

Salicylate)2(H2O)4 

This material may be prepared as described in exam 
ple 1 using salicylic acid in place of L-tryptophan. Anal 
ysis calculated for C14H18O10Cu: C, 41.03; H, 4.43. 
Found: C, 41.24; H, 4.52. 

EXAMPLE 25: 
(Pyridine-3-carboxylato(2-(aqua)1.5m-copper(II),- 

Cu(II)2(nicotinate)4(H2O)3 
This coordination compound was prepared by dis 

solving 10 g (0.08 mol) nicotinic acid in 100 ml of water 
with concentrated NH4OH so that the final pH was 7.0. 
A cupric chloride solution, prepared by dissolving 21.6 
g (0.14 mol) of cupric chloride dihydrate in 200 ml of 
water, was stirred while the ammonium salt of nicotinic 
acid was added dropwise. The blue precipitate was 
collected by filtration, washed with 500 ml of water and 
air dried. The resulting material was dried at 80°  C. and 
weighed (10.7 g, 80% yield). A sample of this material 
decomposed on heating up to and through the range of 
265 to 266 C. Analysis Calcd. for C24H22O11N4Cu2: 
C, 43.05; H, 3.31; N, 8.37. Found: C, 43.25; H, 3.00; N, 
8.12. 

EXAMPLE 26: 
(Isoquinoline-1-carboxylato)2n-copper(II),Cu(II)(1- 

carboxyisoquinoline)2 
The copper coordination compound of 1-carbox 

yisoquinoline (5 g 0.029 mol) was prepared by adding to 
its solution of the sodium salt, prepared as in example 1 
in 200 ml of water using 1-carboxyisoquinoline in place 
of L-tryptophan, 60 ml of a saturated aqueous solution 
of cupric acetate monohydrate. The resultant purple 
precipitate was collected by filtration, washed with 500 
ml of water and dried overnight at 100°  C. and 15 mm 
Hg. A sample of this material (4.0 g, 70.2% yield) de 
composed over the range of 295 to 296°  C. Analysis 
Calcd. for C20H12N2O4Cu: C, 58.84; H, 2.97; N, 6.87. 
Found: C, 58.49; H, 3.14; N, 6.79. 

EXAMPLE 27: 
(2-Phenyl-4-isoquinoline-carboxylato)2-(aqua)2n-cop 
per(II)n, Cu(II)(2-phenyl-4-carboxyisoquinoline)2(- 

H2O)2 
This coordination compound was synthesized from 

the sodium salt of phenylcinchoninic acid (25 g, 0.15 
mol), which was prepared as described in example 1 
using "2-phenyl-4-isoquinoline-carboxylic acid' in 
place of L-tryptophan in 550 ml of water. The solution 
of the sodium salt was dropped into a stirred solution of 
cupric chloride dihydrate (14.2g, 0.09 mol). The result 
ing green precipitate was collected by filtration, washed 
with methanol, water and then air dried and weighed 
(29.5g, 67% yield). A sample of this material decom 
posed on heating over the range of 228 to 229 C. 
Analysis Calcd. for C64H48N4O12Cu2: C, 64.48; H, 4.06; 
N, 4.70. Found: C, 64.55; H, 3.80; N, 4.61. 

EXAMPLE 28: 
(Indole-2-carboxylato)3n-(acetato)n-aqua)0.5n 
Cu(II)(2-carboxyindole)3(acetate),(H2O)05. 

This copper coordination compound was prepared 
from the parent acid 2-carboxyindole (4.5 g, 0.028 mol) 
as in example 1, using cupric acetate. The green precipi 
tate was collected by filtration, air dried for several 
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days, suspended in boiling methanol and again collected 
by filtration. It was then dried at 100°  C. and 15 mm Hg 
overnight and at 125 and 15 mm Hg for 3 hours. A 
sample of this material (3.0g, 23.3% yield) decomposed 
over the range of 249-255°  C. Analysis Calcd. for 
C29H22N3O9Cu: C, 56.91; H, 3.59; N, 6.86. Found: C, 
56.87; H, 4.03; N, 6.62. 

EXAMPLE 29: 
(Indole-2-carboxylato)3n-(acetato)n-(aqua)3.5n 
Cu(II)(2-carboxyindole)3n(acetate)n(H2O)0.5n) 

This material was prepared as described in example 1 
using 2-carboxyindole in place of L-tryptophan and 
dried at 100°  C. and 15 mm Hg over the weekend. A 
sample of this material did not melt but did turn brown, 
as did the material in example 28, on heating to 260. 
Analysis Calcd. for C29H28N3O12Cu: C, 52.29; H, 4.20; 
N, 6.30. Found: C, 51.85; H, 3.78; N, 6.59. 

EXAMPLE 30: 
(3-p-chlorophenyl-3,4,5,6-tetrahydro-g-carboline-5- 
carboxylato)2n -(aqua)2n-copper(II)n,Cu(II)n (cp 

teca)2(H2O)2n 
The copper coordination compound of the parent 

acid (5 g, 0.015 mol) was prepared as described for 
example 1 except 3-p-chlorophenyl-3,4,5,6-tetrahydro 
(3-carboline-5-carboxylic acid was substituted for L 
tryptophan. An olive drab precipitate was collected by 
filtration, washed with 500 ml of H2O, 300 ml of die 
thylether and then with acetone until the washings were 
colorless. This material was dried at 100°  C. overnight 
and 110°  C. at 15 mm Hg for 3 hours before dissolving 
in acetone and precipitated with Skellysolve B. This 
material (2 g, 40% yield) was then dried overnight at 
60°  C. and 15 mm Hg and again at 125 C. and 15 mm 
Hg. A sample of this material decomposed over the 
range of 205" to 210 C. Analysis Calcd. for 
C36H32Cl2N4O6Cu: C, 57.56; H, 4.30; N, 7.46. Found: 
C, 57.16; H, 4.15; N, 6.96. 

EXAMPLE 31: 
(3,4,5,6-Tetrahydro-g-carboline-5-carboxylato)2- 
n(aqua)2.5n-copper(II)h(Cu(II)n (tcca)2n(H2O)2.5n) 
The copper coordination compound of the parent 

acid (5 g, 0.023 mol) was prepared as described for 
example 1 except that 3,4,5,6-tetrahydro-g-carboline-5- 
carboxylic acid was substituted for L-tryptophan. This 
dark green solid was washed with 500 ml of water, then 
suspended in 500 ml of boiling acetone and collected by 
filtration. Drying was done at 100 C. at atmospheric 
pressure for 24 hours and then at 110°  C. and 15 mm Hg 
for 3 hours. Subsequent leaching with hot propylene 
glycol gave an insoluble material (3.3 g, 52.8% yield) 
which rapidly decomposed on heating to 294°  C. Anal 
ysis Calcd. for C24H27N4O65Cu: C, 53.47; H, 5.05 and 
N, 10.40. Found: C, 53.54; H, 4.69 and N, 10.58. 

EXAMPLE 32: 
(Hydrocortisone-21-phosphato)2n -(aqua)9n-copper 

(II)3,Cu(II)3(HC-21-phosphate)2(H2O)9] 
This coordination compound was prepared by dis 

solving 1 g (0.002 mol) of the disodium salt of hydrocor 
tisone-21-phosphate in 25 ml of water and adding this 
solution dropwise to a stirred solution of cupric acetate 
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cupric acetate monohydrate to 25 ml of water. After the 
addition was complete, stirring was continued for one 
half hour before the light blue precipitate was collected 

10 
by filtration and washed with 500 ml of water before air 
drying. The yield was 0.185g, 34%. On heating a sam 
ple of this material to 209 C. it decomposed. Analysis 
Calcd. for C42H78O25P2Cu3: C, 40.82; H, 6.36. Found: 
C, 40.59; H, 6.18. 

EXAMPLE 33: 
(Hydrocortisone-21-phosphato)2n -(aqua)7n-copper 

(II)3Cu(II)3(HC-21-phosphate)2n(H2O)7n) 
This coordination compound was prepared by dis 

solving 1 g (0.002 mol) of the disodium salt of hydrocor 
tisone-21-phosphate in 100 ml of water, adding 1 drop 
of concentrated hydrochloric acid to give a pH of 6.6 
and adding this solution dropwise to a stirred solution of 
cupric chloride dihydrate (1 g, 0.006 mol) in 50 ml of 
water. After the addition was complete the mixture was 
allowed to stir for one hour and the light blue precipi 
tate collected by filtration, washed with 200 ml of wa 
ter, air dried and weighed (400 mg, 33% yield). A sam 
ple of this material gradually decomposed on heating to 
210 C. Analysis Calcd. for C42H74O23P2Cu3: C, 42.05; 
H, 6.22. Found: C, 42.00; H, 6.21. 

EXAMPLE 34: 
(Hydrocortisone-21-hemisuccinato)4-(acqua)6n-copper 

(II)2n(Cu(II)2n(HC-21-hemisuccinate)4(H2O)6) 
This coordination compound was prepared by dis 

solving 1 g (0.002 mol) of hydrocortisone-21-hemisuc 
cinic acid in 250 ml of water with concentrated ammo 
nium hydroxide. The resulting pH was 9.0 and was 
adjusted to pH 7.0 with a 10% solution of hydrochloric 
acid. This solution was then added dropwise to a stirred 
solution of cupric chloride dihydrate (1 g, 0.006 mol) 
dissolved in 250 ml of water. The resulting light blue 
green precipitate was collected, air dried and weighed 
(1 g, 96% yield). A sample of this material decomposed 
on heating over the range of 191' to 195 C. Analysis 
Calcd. for C100H144O38Cu2: C, 57.71; H, 6.97. Found: C, 
57.41; H, 7.26. 

EXAMPLE 35: 
(Hydrocortisone-21-hemisuccinato)4-(acqua)7n-copper 
(II)2.5nCu(II)2.5(HC-21-hemisuccinate)2(H2O)7n) 
This coordination compound was prepared by dis 

solving 1 g (0.002 mol) of hydrocortisone-21-hemisuc 
cinic acid in 20 ml of water with concentrated ammo 
nium hydroxide. The resulting pH was 9.5. This solu 
tion was then added dropwise to a stirred solution of 
cupric chloride dihydrate (1 g, 0.006 mol) dissolved in 
15 ml of water. The light blue precipitate which formed 
was collected by filtration, air dried and weighed (1.2g, 
99% yield). A sample of this material decomposed on 
heating over the range of 196' to 197 C. Analysis 
Calcd. for C100H16OO46Cus: C, 49.71; H, 6.68. Found: C, 
49.91; H, 6.63. 

EXAMPLE 36: (9a-Fluoro-11p, 17a, 
21-trihydroxy-16a-methyl-1,4-pregnadiene-3,20-dione 
21-phosphato)2n -(aqua)7n-copper(II)3(Cu(II)3(dex 

amethasone-21-phosphate)2(H2O)7) 
This coordination compound was prepared by drop 

ping a solution of the disodium salt of dexamethasone 
21-phosphate (9 g, 0.017 mol) dissolved in 100 ml of 
water, into a stirred solution of 100 ml of water contain 
ing 4.6 g (0.003 mol) of cupric chloride dihydrate. After 
the addition was completed an additional 300 ml of 
water was added. The resulting light blue precipitate 
was collected by filtration, washed with water, air dried 
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and weighed (8.1 g, 75% yield). A sample of this mate 
rial gradually decomposed on heating to 300°  C. Analy 
sis Calcd. for C88H140O46P4F4Cu6: C, 42.02; H, 5.61. 
Found: C, 42.04; H, 5.5. 

EXAMPLE 37: (9a-Fluoro-11p, 
17a-21-trihydroxy-16a-methyl-1,4-pregnadiene-3,20 

dione-21-phosphato)2n -(aqua)1.5n-copper(II)3n 
Cu(II)3(dexamethasone-21-phosphate)2n(H2O)1.5n) 
This coordination compound was prepared by taking 

2 g (0.0008 mol) of the material prepared in example 36 
and suspending it in a stirred methanol for two hours to 
remove some of the water of hydration. After air drying 
this material was dried at 45 C. and 15 mm Hg over 
night. A sample of this material also decomposed on 
heating to 300°  C. Analysis Calcd, for C88H18O35P4F 
4Cu6: C, 45.62; H, 5.13. Found: C, 45.51; H, 5.48. 

EXAMPLE 38: 
1-(p-Chlorobenzoyl)-5-methoxy-2-methylindole-3- 

acetato)4n-(aqua)4n-copper(II)2n Cu(II)2n1-p- 
chlorobenzoyl)-5-methoxy-2-methylindole-3- 

acetate)4(H2O)4) 
This coordination compound was synthesized from 

the sodium salt of the parent acid (5 g, 0.014 mol), pre 
pared as in example 1 except 1-(p-chlorobenzoyl)-5- 
methoxy-2-methylindole-3-acetic acid was used in place 
of L-tryptophan, in 200 ml of water. The solution of the 
sodium salt was dropped into a stirred 300 ml water 
solution of cupric chloride dihydrate (1.95 g, 0.013 
mol). The resultant green precipitate was collected by 
filtration, washed with water, air dried and weighed 
(5.6 g., 98% yield). A sample of this material decom 
posed on heating to 190°  C. Analysis Calcd. for 
C76H68O20N4Cl4Cu2: C, 56.13; H, 4.21; N, 3.44. Found: 
C, 56.00; H, 3.78; N, 3.40. 

EXAMPLE 39: 
1-(p-Chlorobenzoyl)-5-methoxy-2-methylindole-3- 

acetato)4-(acetone)2n-copper(II)2n, 
Cu(II)2(1-p-chlorobenzoyl)-5-methoxy-3-methylin 

dole-3-acetate)4(CH3COCH3)2) 
This coordination was prepared in a manner similar 

to that described for example 38, using twice the 
amount of parent acid and cupric chloride dihydrate. 
However, after the green precipitate was collected by 
filtration it was leached with 1 liter of acetone and the 
leachate concentrated to 500 ml. On standing, addi 
tional green crystals formed in the acetone solution. 
These were collected by filtration, air dried and 
weighed (6.9 g, 62% yield). A sample of this material 
decomposed on heating up to and over the range of 190°  
to 193 C. Analysis Calcd. for C82H12O18N4CI4Cu2: C, 
58.81; H, 4.79; N, 3.21. Found: C, 58.96; H, 4.34; N, 3.35. 

EXAMPLE 40: 
(4-n-Butyl-1,2-diphenyl-3,5-pyrazolidinedione)2n-cop 

per(II)n Cu(II)(4-n-butyl-1,2-diphenyl-3,5- 
pyrazolidinedione)2n 

A solution of the sodium salt of the parent compound 
4-n-butyl-1,2-diphenyl-3,5-pyrazolidinedione, (5 g, 
0.015 mol) dissolved in 50 ml of 95% ethanol was di 
luted with 150 ml of H2O. To this stirred solution was 
added 2.73 g (0.007 mol) of cupric acetate monohy 
drate, in small aliquats. The greenish precipitate which 
formed was collected by filtration, dried at 95 C. and 
15 mm Hg overnight and weighed (4.5 g, 94.5% yield). 
A sample of this material softened and melted over the 
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12 
range of 65°  to 75°  C. Analysis Caldcd. for 
C38H38N4O4Cu: C, 67.29; H, 5.65; N, 8.26. Found: C, 
67.61; H, 5.43; N, 8.28. 

EXAMPLE 41: 
(17-Hydroxy-3-oxo-17a-pregn-4,6-diene-21-carbox 
alato)2n -(aqua)2n-copper(II)n,Cu(II)n (17-hydroxy-3- 
oxo-17a-pregn-4,6-diene-21-carboxylato)2(H2O)2] 
The potassium salt of the parent acid (17-hydroxy-3- 

oxo-17a-pregn-4,6-diene-21-carboxylic acid) (5 g, 0.013 
mol) was dissolved in 50 ml of water. This solution was 
dropped into a stirred solution of cupric acetate mono 
hydrate, prepared by dissolving 5 g (0.012 mol) in 50 ml 
of water. After the addition was completed the mixture 
was left to stir for an additional one-half hour before 
removing the precipitate by filtration. This precipitate 
was washed with 500 ml of water before air drying 
followed by drying at 30' and 15 mm Hg over the week 
end. A 5g, 24% yield was obtained. A sample of this 
material decomposed on heating over the range of 
168-169 C. This material was redried at 40' and 15 
mm Hg before obtaining elemental analysis. Analysis 
Calcd. for C88H128O22Cu2: C, 64.88; H, 7.67. Found: C, 
64.44; H, 7.87. 

Inflammation Test Models Employed 
In order to test the anti-inflammatory activities of my 

copper coordination compounds, the following test 
models were employed: 

(1) Carrageenin Foot Edema Model as described in 
Experentia, 6, pp. 469-71, “Zur Frage des Mechanis 
Mos der Hemmung des Bindegebswachstums durch 
Cortisone” (1950); 

(2) Cotton Wad Granuloma Model as described in J. 
Pharmacol. Expt'1. Ther., 141, pp. 369-76, "Anti-in 
flammatory and Antipyretic Activities of Indometha 
cin, 9-(p-chlorobenzoyl)-5-Methoxy-2-Methyl-Indole 
3-Acetic Acid' (1963); and 

(3) Polyarthritis Model as described in Nature, 224, 
pp. 1320-21, "Effect of Prostaglandin E2 on Adjuvant 
Arthritis' (1969). 
The foregoing literature references were followed in 

the following tests unless otherwise stated and they are 
incorporated by reference herein. Each test model will 
only be briefly described. Each test model is a recog 
nized and accepted model for testing drugs for the treat 
ment of arthritis. 

Carrageenin Foot Edema Model 

In this test model test rats were injected with caragee 
nin in a hind paw one hour after administration of the 
copper coordination compound. The carrageenin in 
duced inflammation. The rats were male, of the Sprague 
Dawley variety and weighed on the average 120 grams. 
The copper coordination compounds were first intro 
duced subcutaneously. The dosages were compounded 
as follows: 

TABLE A 
Copper Coordination 

Compound 
Weight in Milligrams Saline Solution Suspending Agent 

0.5 0.2 ml several drops 
0.2 m per 10 ml 

2 0.2 ml 
5 0.2 ml 

25 0.2 ml 

4,000,000



4,221,785 
13 

The suspending agent was Tween 80, a nonionic surfac 
tant sold by the Atlas Powder Company. A full descrip 
tion of it is contained at p. 648 of Remingtons Practice of 
Pharmacy (11th ed., Martin & Cook, The Mack Publish 
ing Co., Easton Pa. 1956). Generally they may be de 
scribed as a complex mixture of polyoxyethylene ethers 
of mixed oleic esters of sorbitol anhydrides. The initial 
screening dosage was 25 mg of the copper coordination 
compound given in one injection to ten rats. Com 
pounds which were active received further testing at 
5.0 mg and lower dosages. Each dosage was adminis 
tered to at least ten rats. A dose was rated active if it 
caused a significant decrease (P<0.05) in the circumfer 
ence of the feet injected with carrageenin six hours after 
administration. Compounds were rated active if they 
possessed a subcutaneous potency of 21%. As a refer 
ence standard, saline solution plus suspending agent was 
subcutaneously administered to each of the ten rats. 

Cotton Wad Granuloma 

This test utilizes the discovery that when cotton is 
introduced subcutaneously into a rat's skin it becomes 
encapsulated with connective tissue forming a granu 
loma. This is a manifestation of a local inflammatory 
response. 
The rats utilized were male, of the Sprague Dawley 

variety and weighed on the average 175-200gm. The 
rats were given an adrenalectomy one day prior to 
implantation. The cotton pellets, sterilized, each weigh 
ing 32-50 mg but for each experiment not varying +1 
mg. were inserted in each animal adjacent to the abdo 
men. The copper coordination compounds were subcu 
taneously introduced in various dosages daily for two 
days. The dosages were prepared in accordance with 
Table A and the description given in explanation 
thereof. Each dose was administered to at least ten rats. 
The initial screening dose was 20 mg. The compounds. 
were rated active if they caused a significant decrease 
(P<0.05) in the adjusted weight of the granuloma tissue 
encapsulating the implanted cotton. In order to arrive at 
the adjusted weight a reference standard, hydrocorti 
Sone, 0.5 mg. was administered subcutaneously to ten 
reference standard rats. After two days, the rats, in the 
test model and reference standard were sacrificed and 
the granulomas from each were removed, weighed, 
dried and reweighed. The adjusted weights were calcu 
lated as wet granuloma from test model compared to 
wet granuloma from reference standard and dry granu 
loma from test model compared to dry granuloma from 
reference standard. 

Polyarthritis Model 

In this model the test rats, male Sprague Dawley rats, 
160-180g, were inoculated intradermally at the base of 
the tail with a Freund type adjuvant as described in 
Nature, supra, to wit: 0.6 mg dry, heat-killed Mycobacte 
rium butyricum (purchased from Difco) suspended in 
0.05 ml of paraffin oil. The test rats were injected subcu 
taneously daily for 16 days with varying dosages of 
copper coordination compound prepared by mixing the 
copper compound with saline solution and suspending 
agent in the proportion set forth in Table A and in the 
manner described in connection therewith. The initial 
screening dose was 5 mg. Each dose was administered 
to at least twelve rats. As a control group, twelve rats 
were also injected subcutaneously with saline solution 
plus suspending agent. 
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14. 
On day 16 (day 1 = day of inoculation) the rats were 

sacrificed. The circumference of the tibiotarsal (ankle) 
joint was used as a measure of the severity of the inflam 
mation. Table I and Table IV set forth the results of the 
foregoing tests and Table I includes in addition compar 
isons of the anti-inflammatory activities of my com 
pound vs. hydrocortisone. 

Ulcer Test Models Employed 

To determine the ulcergenicity of my copper coordi 
nation compounds, two different test models were 
employed.--the Shay rat test and the Corticoid Induced 
Rat Ulcer Test. These are commonly employed tests 
described in the literature. Shay, et al., “A Simple 
Method for the Uniform Production of Gastric Ulcer 
ation in the Rat,” Gastroenterology 5, 43-61 (1945); and 
Robert, A. et al., Proc. Soc. Exptl. Biol. 99, pp. 443-47, 
"Ulcergenic Properties of Steroids” (1958), incorpo 
rated by reference herein. 

Shay Rat Test 

The procedure set forth in the above described 
method by Shay et all was followed. The rats were 
males of the Sprague Dawley variety, weighing 
200-250 grams, which had been fasted for 72 hours. The 
control group of twelve rats received a saline and 
Tween 80 solution introduced intragastrically. An ini 
tial screening dose of 50 mg copper coordination com 
pound, mixed with saline solution and Tween 80 sus 
pending agent was introduced intragastrically into 
twelve rats. If the compounds displayed activity, as 
determined in the manner described below, dosages of 
either 0.5 mg, 1 mg, 2.5 mg, or 10 mg were adminis 
tered. Each dose was given to at least twelve rats. The 
following Table B shows how the dosages were formu 
lated. 

TABLE B 

Saline Solution 
Copper Compound (mg) ML Suspending Agent 

0.5 1 drop 
1 1 drop 
2.5 1 drop 
10 1 1 drop 
50 1 drop 

The activity of the dosages was arrived at by sacrific 
ing the rats after 19 hours and determining the size and 
number of ulcers present. The incidence of ulcers in rats 
receiving the dosages of copper compounds were com 
pared with the incidence of ulcers in rats in the control 
group. The compounds were rated active if the compar 
ison showed that the compound significantly inhibited 
ulceration (P<0.05). 

Corticoid-Induced Rat Ulcer Test 

8 mg of Al-cortisol in about 0.2 ml corn oil was in 
jected subcutaneously into each rat in two groups of 
male Sprague Dawley rats (about 150 to 165 g) daily for 
four days. The rats in the control group received no 
other compound, while the rats in the treated group 
received orally 25 mg of various copper coordination 
compounds of my invention (1 mi Saline solution - 1 
drop Tween 80) three times daily. 
The results of this test, using the ulcer index as found 

in Robert, A. et al, Proc. Soc. Exptl. Biol. 99, pp. 
443-47, “Ulcergenic Property of Steroids' (1958) (in 
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corporated by reference herein) are included in Tables 
III and IV. 

In addition to the foregoing anti-inflammatory and 
anti-ulcer tests, several LD50 tests performed in accor 
dance with Miller et al, Proceed. of The Society of 5 
Exptl. Medicine, 57, p. 261 (1944) were performed 
with some copper coordination compounds and corn 
pared to cupric acetate, aspirin and tpan. The results are 
set forth in Table II along with TI data which is the 
ratio of the lethal dose to effective dose. 
The following surprising results may be gleaned 

quickly by reviewing the results set forth in Tables 
I-IV, 

(1) A marked increase in anti-inflammatory activity 
was observed for most of the compounds of the present 
invention as compared to prior art compounds. 

(2) Many parent compounds used to prepare the cop 
per coordination compounds possess no anti-inflamma 
tory activity while their copper coordination com 
pounds did. 

(3) The LD50 of the copper coordination compounds 
of my invention were substantially less than prior art 
anti-inflammatory agents. 

(4) While all known prior art compounds useful as 
anti-inflammatory agents are known ulcergenic com 
ponds, my copper coordination compounds displayed 
anti-ulcer activity. 
Upon further and more extensive study of the results 

the following observations are of interest to those 
skilled in the art. 
From a review of the Tables it can be noted that 

activity in the various test models is apparently not a 
function of the amount of the percent of copper present 
in the copper coordination compound. For example, 
activity in the Shay Rat Anti-Ulcer activity model was 
displayed in compounds at similar dosages having about 
7.7% be weight copper and in compounds having about 
19% by weight copper. 
While examples 1, 8, 16, 30 and 41 showed no anti-in 

flammatory activity at the initial screening tests and 
using only one test model, it is believed that they would 
display anti-inflammatory activity under other condi 
tions. 
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From the foregoing description it can be noted that 

all of the compounds of the present invention have the 
formula Cuxn wherein y and n are numerals and 
wherein x is derived from at least one group of coordi 
nating elements. By group of coordinating elements I 
mean a group of elements which are not attached to 
each other in a cyclic manner. The coordinating com 
pounds may contain within them carbocyclic or hetero 
cyclic structural components. By coordinating elements 
I mean elements which contribute electrons to form a 
covalent bond with copper, which may have a valence 
state of +1 or --2. In most instances, such coordinating 
elements are selected from the group of oxygen, nitro 
gen, halogen and sulfur. 

In most instances my copper coordination com 
pounds have the formula Cu1X2. In this case the coor 
dinating groups may be the same or different. Another 
class of my copper coordination compounds has the 
formula Cu3X2n and the coordinating groups may be 
the same or different. A still further class has the for 
mula Cu2X4n and the coordinating groups may be the 
same or different. 
From the foregoing description it will also be under 

stood that in the treatment of inflammation (arthritis) 
and gastrointestinal ulcers in animals my compounds 
may be administered in customary ways. While the 
dosages recommended herein for use are preferred, 
other dosages may also provide beneficial results. 

Referring now to Table V, which sets out some of the 
structural formulae of my copper coordination com 
pounds, the following is given in explanation thereof. 

Example 1 has the structure d when the ligand is 
derived from L-tryptophan (a) and x is a amino. Exam 
ple 2 has the structured when the ligand is derived from 
D-tryptophan (a) and x is amino. Example 16 has the 
structured when the ligand is derived from D,L-trypto 
phan (a) and x is amino. Example 3 has the structured 
when the ligand is derived from anthranilic acid (b) and 
X is o-amino. 

Example 4 has the structure d when the ligand is 
derived from 3,5-diisopropylsalicyclic acid (c) and x is 
o-hydroxyl. 

TABLE 
THE ANTI-INFLAMMATORY ACTIVITIES OF SOME COPPER COORDINATION 
COMPOUNDS COMPARED WITHSOME OF THEIRPARENT COMPOUNDS 

CARRA- % POTENCY 
GEENIN COMPARED 

EX- FOOT COTTON WAD WITH HYDRO- % 
AMPLE COMPOUND EDEMA GRANULOMA POLYARTHRITIS CORTSONE COPPER 

cupric acetate AG1 mg SC IG20 mg SC IG5 mg SC 340 31.8 
L-tryptophan IG25 mg SC NT NT 

1 Cu(II)(L-tryptophan)2 IG25 mg SC IG20 mg SC NT 13.5 
D-tryptophan IG25 mg SC NT NT 

2 Cu(II)(D-tryptophan)2 AG.25 mg SC IG20 mg SC NT 13.5 
anthranilic acid IG25 mg SC NT IG5 mg SC 

3 Cu(II)(anthranilate)2 AG 1 mg SC AG).5 mg SC AGD0.2 mg SC(-25) 60 18.9 
3,5-dips acid IG25 mg SC NT IG5 mg SC 

4 Cu(II)(3,5-dips)2 AG1 mg SC AG1 mg SC AG.0.2 mg SC(-|-24) 50 12.5 
aspirin AG8 mg SC AG40 mg IG AG1 mg SC(+5) 6 

5 Cu(II)2(aspirinate)4 AG1 mg SC AG.2 mg SC AG0.2 mg SC(-|-27) 130 5.0 
tpan. AG5 mg IG AG5 mg IG AG1 mg IG(-4-5) 31 

6 Cu(II) (tpan)2(H2O). AG1 mg SC AG2 mg SC AG0.2 mg SC(-18) 80 0.1 
D-penicillamine IG25 mg SC IG20 mg SC IG5 mg SC 

7 Cu(I), D-pen(H2O)5. AG1 mg SC AGD2 mg SC NT 26.7 
8 Cu(II) (D-pen)2(H2O)2 IG25 mg SC NT NT 16.1 
9 Cu(II) (D-pen disulfide),(H2O)3 AG1 mg SC AG).5 mg SC AG5 mg SC(-18) 5.4 

pat IG25 mg SC AG20 mg IG AG20 mg IG(+5) 
O Cu(II)n (pat) (acetate)2n AG1 mg SC AGR5 mg SC AG5 mg SC(--5) 18.5 

Cu(II) (pat)2(HCl)2 AG2 mg SC AG2 mg SC NT 13.9 
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TABLE IV-continued 

THE ANTI-INFLAMMATORY AND ANTI-ULCERACTIVITIES OF SOME ADDITIONAL COPPER COORDINATION 
COMPOUNDS COMPARED TO SOME OF THEIR PARENT COMPOUNDS 

Shay Rat: 
Carrageenin Cotton Wad Percent Anti-Ulcer 

Ex. Compound Foot Edenia Granuloma Polyarthritis Copper Activity 

Dexamethasone-21-phosphate(Na)2 NT NT NT NT 
36 Cu(II)3(dexamethasone-21-phosphate)2(H2O) NT NT NT 5 AG5 mg IG 
37 Cu(II)3(dexamethasone-21-phosphate)2(H2O)1.5 NT NT NT 16 AG5 mg IG 

Arylacetic Acids 
38 Cu(II)21-(p-chlorobenzoyl)-5-methoxy-2- 

methylindole-3-acetate)4(H2O)4 NT NT NT 7.8 AG10 mg IG" 
39 Cu(II)2(1-(p-chlorobenzoyl)-5-methoxy-2- 

methylindole-3-acetate)4(CH3COCH3)2 NT NT NT 7.7 AG1 mg IG 
Pyrazolidinedione 

40 Cu(II) (4-n-butyl-1,2-diphenyl-3,5- 
pyrazolidinedione)2 NT NT NT 1.8 AG10 mg IG 
Steroida Acids 

41 Cu(II) (17-hydroxy-3-oxo-17 pregn-4,6-diene-21 
carboxalate)2(H2O)2 IG5 mg SC" NT IG5 mg SC** 7.8 AG5 mg IG 

Not tested at lower dose 

** Only dose tested 
NT as Not Tested 

25 TABLE V-continued 

EXAMPLE 19 

TABLE V 
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assau TABLE V-continued 

H o Po oH EXAMPLE 24 
N / 
Cu 

/ N O O 
OH2 

Having thus described my invention, I claim: 
1. A method for treating gastrointestinal ulcers in an 

animal body comprising: 
administering to said animal body, orally or parenter 

ally, a copper coordination compound having anti 
ulcergenic properties produced by reacting a cop 
per salt with an aromatic carboxylic acid or alka 
line earth salt thereof selected from the grou con 
sisting of 3,5-diisopropylsalicylic acid, acetylsali 
cylic acid and salicylic acid and alkaline earth salts 
thereof, the amount of said copper coordination 
compound administered to said animal body being 
about 2.0 to 165 mg per kilogram of body weight. 

2. The method of claim 1 wherein the copper salt is 
selected from the group consisting of cupric chloride 
and cupric acetate. 

3. A method for treating gastrointestinal ulcers in an 
animal body comprising: 

administering to said animal body, orally or parenter 
ally, a copper coordination compound having anti 
ulcergenic properties produced by reacting a cop 
per salt with 3,5-diisopropylsalicylic acid, acetyl 
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22 
salicylic acid or salicylic acid and the alkaline earth 
salts thereof, the amount of said copper coordina 
tion compound administered to said animal body 
being about 2.0 to 165 mg per kilogram of body 
weight. 

4. The method of claim 3 wherein the copper salt is 
selected from the group consisting of cupric chloride 
and cupric acetate. 

5. A method for treating gastrointestinal ulcers in an 
animal body comprising: 

administering to said animal body, orally or parenter 
ally, a copper coordination compound having anti 
ulcergenic properties produced by reacting a cop 
per salt with 3,5-diisopropylsalicylic acid or its 
alkaline earth salts. 

6. A method for treating gastrointestinal ulcers in an 
animal body comprising: 

administering to said animal body, orally or parenter 
ally, a copper coordination compound having anti 
ulcergenic properties produced by reacting a cop 
per salt with acetylsalicylic acid or its alkaline 
earth salts. 

7. A method for treating gastrointestinal ulcers in an 
animal body comprising: 

administering to said animal body, orally or parenter 
ally, a copper coordination compound having anti 
ulcergenic properties produced by reacting a cop 
per salt with salicylic acid or its alkaline earth salts. 

k . . . 
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Instructions aux candidats 

 

 
DEUXIEME ÉPREUVE ÉCRITE 

 

Dans cette épreuve, le candidat doit supposer qu’il a reçu de son client le courrier annexé au sujet, 

qui comporte la description d’un problème relatif à la validité, à la contrefaçon et/ou à la procédure 

de délivrance d’un brevet applicable au territoire français, ainsi qu’une copie au moins partielle de 

ce brevet, le cas échéant, des renseignements et/ou documents reflétant l’état de la technique le 

plus pertinent et des agissements contestés dont le client a connaissance à l’égard du brevet en 

question. 

Le candidat doit accepter les faits exposés dans le sujet de l’épreuve et fonder ses réponses sur ces 

faits. Il décide sous sa propre responsabilité s’il fait usage de ces faits, et dans quelle mesure. 

Le candidat doit admettre que l’état de la technique, dans le domaine spécifique de l’invention qui 

fait l’objet du brevet précédemment évoqué, est effectivement celui qui est indiqué dans le sujet 

et/ou les documents annexes, et que cet état de la technique, le cas échéant complété des 

connaissances générales nécessaires sur lesquelles il pourrait s’appuyer de façon implicite, est 

exhaustif. 

Il est demandé au candidat de rédiger, sous la forme d’une consultation, un avis sur le problème 

soumis par son client, en y incluant l’indication de toutes solutions et procédures qu’il pourrait 

recommander à ce dernier. 

Le candidat devra, dans la rédaction de cet avis, identifier de façon complète et non ambiguë les 

bases factuelles et juridiques de ses conclusions, veiller à exposer clairement le raisonnement qui 

l’y conduit, et évaluer l’efficacité prévisible de chacune des voies et/ou possibilités de solution qu’il 

aura envisagée, en les hiérarchisant par degré de pertinence et d’efficacité, afin d’aider son client 

dans sa prise de décision. 

Pour des raisons d’efficacité de rédaction et de lisibilité de cette consultation, il est recommandé au 

candidat d’éviter de recopier de longs extraits des documents annexés au sujet ou de textes 

législatifs ou réglementaires, les éléments de fait ou de droit nécessaires à la compréhension de 

l’argumentation étant de préférence identifiés par localisation des pages et paragraphes pertinents 

de ces documents et par référence aux numéros des articles applicables. 
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���������!���!���!�������!������!����������!���!��������!��!������!��!����!�������!
�����!�������!��������!����!��!������!���!������!�������!��������!���!���!��� �!
���������!¡!���!��������!�����������!��¢��!¡!���!��������!�������������!£!��¤����!
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��!���!����0\_0̀9��'��Y�FK
�'��'��!a

4���b!����-���������,'����0Jcd=ef�
gK
����h����!i
jkl 4� b!����-����M����"'����0c]mf�
gK
��!���!����!����-���%������'����0=nd=of�
U����'���#�/U����'��'��!p

qrs)���K
��-
K'%
����!���!�E����0tRuvw�
g��%�'��'��!x����

4 �b�M�"'&������6�MK�0=y]<z9�/U�"�/!{

���	|��}~���!����,��������&������!�'&�'��Y��������'�*��!�����!�'��������-���!�
 ����'����,����0+������'�� ��'�*w
��� ����"�!�'�,�'�#�F�!��E���������-�������,+���!����������������M�"��)L�!��Y�
��K�)����/�!{����������,'��!�����&���'�� ��'�6X

�����!��������'��������������E������-�����������!�����6�!���%���
�6������{�

���	���
������-�����
������
��4Db����������Y� ����~��!��M�������������������'�%��F�4E��'&���!�-����!��&���(6�����������

�,��.!�E������������M�"���!�!@��!��"�������"-���#�I���%�����������
K��#�I�������M��'�/����#�I+��!)�'��/
K��wG����%����!��'��/
K�

�IwGI��!�'���!���������{�}~��!������������������������7u��!�0LN{
��3 ���	���}~��!����������������!����'�*��"����0��!�!�
�'���������'�*�����!�%������-�����
����6�/��L�4:0L�0�47

�@�?5�:7��

4}�5�E��M��7���F+�����7�������!�����������% �+��,��6�F����!��������{�

���	����!���"w
�6����-�!��'���'��F�*�
�!���������K��!�4�5w4 �@��������!%
 ����'����,����0�����"�����% ����K������"X

���"��������%
/�E��-+��"'
����-� M������6�!¡�

�23 �M
���
�¢�C��
K�FK����K
����4��b�!����K
������@�£�

�M
���
�¤���4���!��'�K/��!��M���������'��'��@p�

�M
�!%
 ��GII�4¥�
K%FK���K/���#GI#�!���F���'K
���P��5�p�

¢(����
�¦�4G#%'�K
����'��%
b�p�

§��!%
 �C̈!�!���MK
����V����bp�
©�3 §��!%
 �ª�4��
K�FK)�%�K
�"�#��w!����K
�����M����V%���b�«�

¬!��M��K/�!���!����!����-������Y��"'����0­®[0­̄°�
U�±��'�����
U��%�'��'��!�!�'���!��!�����K
�6K��!����+��!%�M��K/�

��
������²��!�����K
��!�!�������²��!�)�%�K
�
��%
���������!����)K
��%���
����i�

³�-
K%
�́µI�4¥���K
�"��-
K'�
����!�������'���K
�'�����'������'��'��@p�

¤¥¥¦�4)���K
����-
K'�
���)�
�-�����@p�
¶·� ¥M�'��K/��̧ ¹�40LN�40LS@uº0LS�C:0L�40?Nb�0LS»¼½:0LS@ST:Lb�{

���	¾��¿���'%6�%!����,!�����������!������ �,���,�*�K�Y���M���M����"��''�����'��E�������&��!�E�

�U,�E���������

���!�,�!U�

�������������
��%������*�'K{�¿�(!+��&���%�#�À����!�'�*��!���%�!���K�Y���M���M���YK���'���%����Á-�����

'�*��"�,�!��������E�

�g"�E����,���������
����,�Y�!���F'����,��!�'���!�E&����!%������������4�/!��g"�E���!� �!�
���@�%��
Â�3 ¥
�!����!��Ã�4��Y�!�������������%6��%
K���K/�,��4� ���-��³̧ ���%���G�²III@��������������
�$���5��M�Ä¹³�#ªÅ�C��

6�'��'MK!��
/�"��E�F@Æ��!�����F�6�/������)�������������'�*��!�������''����Á-�����&���" �"���"��!��K��'�
/K�������*����K�

6�Ç~�,-�E�����!%�����������������,-���!�/���%��4�K��'�

K��~���'��'�������%���,�����M��-��%��I{III�#GÆ�È�EÉE@�����&�� ���*��,�

¤����
%-��"�������À�������6�(������!�/ ����'���������0+��{-{���
�6�
�¢+���/
%E���YK��������,��������!���!�����������

'����'�!�������'�Ê��������Ë��,��������,���/+��K��'�
/K�E�����������'
��!�V��%�����6�I{�����GI�Ì*+������&���'%�
�,-��&��6�F�(��{�
Â23 �K��'�/�'�,��������-�!�%������ �����!�'��)�����!����������"�!����'����!���%���''�M���-�����&���" ��������M��I{II�����

IÆ��ÍEÎE�����&��'����'�!�������'�*��"�,��Ï+����*�I{III�����IÆIG��ÐEÎE�����&�� ���6��"�¤����
�-�'�*��"�,���+�����

��%6������GIÑ�E�E��������!Ò
 �����'�*��,����0+����������,�����K��'�

K�����-����6���
K�Y�!���F'�������!�'���!������Y� �X

6�,���"���E�����!����)������"����É%���������,���
{�¿���'�*�%!������6�K��
!��'�,���,�������'��*%�/K��!��������� �!�!�'&�

�!������F���,�!�C�{-{�Ów~%'�����%
@Æ�
·Ô� ���Õ���¿���'%6��!�������''����"-���������� ����%���M� Ö��!�������
/�E�"-�����������'��� ����-�!���������������������

!U�����!��!�!��!�'���!��!����!�!��!���#�!�M��!�!��"����
�������!�M���!��'������������&��!��-
��'�����"��������K�%��

'�*���������������K�%���������������×�

���Õ	����'
���'�
��� �!��-���%����!�!&�E�������������6�Á��%���!%���!�!�)������!�E��&���'�*�%!���%���''%���"-��������

�Á �"���"�'�����!��-�'�/'�������
�����Y��������!������!Ø
�����������!�����"!���������
�,-�������6�M������'�� �����
��-�
223 ����
�$��!�Ù���������Á�!���������E������
K�����%�������'�� ��'�*�����!{�

���ÕÕ��¿���'�*��!����������&���, �,���,Ú�E��'��'%6����!��� �������¤����
�-��������� ���'�
�!����������� ���!�!K,��-K�

�Á��&�����������������Á�/���"�����������������������������*���������'�����M������'� �
�����������'�� ��!(�!��"'�!{�}~���!�

�����!��E�����������!U����M������ ��!��������'�!������ ������±�¤����
�-��+�!�'&��!�'�
'����M��
+��!��/
� ������YK��&��!�6�/w


�



��

���

���

�	�

���


	�

��


�	�

���

����������������

������������� ����!��"������#��$%��� &����'���(��&���)�%���������#*�+� ��,*�-�����./� ���&�������!�0������)�'�������1���

�2�3� �4�����+��#�456��7� �(��)�����#��+4����#�1*4�)�89�#����:���4���;������1<���=$������#��$� �)����'������*�$�

��(56�����5��0�����>"� ��?��,���$5������� �4����'*���0��"�+&���#���#������@�A&���'B�&���:�+�(����;������15����?���CD�� ���

���#��$��#��5��$������ �4'*�����)��E���(�)���"����#���*��F��&���&*�&�E+��G��!��� ����#0����5�������E��������* ��*�)�H�

�0�* ���0�����*���&��4�#!�)1��)$��&���+&�#�*���&���:����1H�(��,�!1�����(�����'�������'�������0��0��#1���� ��./� ���>��9���2��

�0�����"�� ��:�� �4����$��I "J�K#L�!���H�MJN@H�O�5:@�;�E4����JH�PQQRH�PS�TUVW�H��@�XYZ7�X[U\�H��E�2&�#���� �#�����$�1#���

�>��0)�#1*��� ��./� �H��� &����������,*���#E*������H�&���G��!�#���#��$�"�#���]2�3� �4����!��E�1�(����T "@�̂#�1'����H�_@����

�6@�̀#�a�;�#4�+�6�bQQc�d �e�PSQ�TYWf�ZYQg�[YH��!$�h5i� j�k�lJ����m�E��in�o@�o#�p�;�#(�����PQQcH�PSc�TqWH�q[rg�[cW���

�5'�+�)������#���#������"����#���������������2�6����s�G���"�+�$5�����)�)3� �4�6��� ��2��&��&���#���4����#�1�4�)t�

uvvwxyz{����"� ��#0�4�?� ���+#���4��+��"��,�!�$���E$�#�H��5 9�������#�����H� ���'�������)�$�������&�#��#���#��$��"���4��

5���1��&�� �4�����*����  �#$��1�+��+&����:�)�*�)�#��5���)1��!���#�$5 +�����"����#��?���?��|">� ��H��} &�����,*����E��&0�

�)$�#�'�5)$@�o|��?��H���� ���'����+� �����$�+&����:�!���(��$�#�� ��)1����#��$��"�1E�5��~H��5 9����&0?#� �#�������2&� 9�

����#����+�0�!����$(�=����#�$�>�E����#�������#���4�)�H�2�6��G���>"� ��!�����#�?5 ��1��#��:������(�)���)1��&���,�=��##����*�)�

2&� &��.��)�>����2�� �� *���E*�6��#���(���J�

uvvw�yzl&5�H��&������#�) ���"��&���#��+4�!��2����G�� �!��$�#�'�0��4�#�:�$�$5�����#�?5 �*����"���$���.�� ����"��&��� ��:��

 �(��}�$�@�

uvvw�yz���+#5 �*�)��"�#��#���4����2��6�'����(���#�2&��������1����#���#������������$�$�#��5��*�1�*���(�#�:�$� �(����� ��

"�#��9�����*�)���!$��&�������'���+0��>��"/� *�)���#��4�)���"���45 &���#1�#����������=��"����E*����������!��@�

uvvw�yz���+#5 �*�)��"�#�+#���(��+�2����'����(���#�29�������)1����#���#��*���*�����$�$�#��}��*�1�����(�#�:�$���"��0�"�#�

�&���������@�

uvvw�yz�&���!:������������#�6�+���+�����#�"�##�$��&�E4� ���� ����E���E��*�)��  �#$�!1�����&���!:�!�����2&� &���������

 ����0�5��"56�"�#��&���#���4�����"����#���� ����)�$��������2&� &��#�� �4�6� ���$�'0��$$�+������"}�1�6�*�>� �*�)�H���$�2&* 9�

"}#�&�E� ��+�*��������+�3"5�1����1�������� ��$k��J1@k�"#�(��&��1#���� �����+�!1��"�(� ���i��H� ���#�4�i�6H���#'�!�>��H�

 � ���*#��H�'*"���i�6H�=0�+����H�,��� ���i��H�� �!�i��H��!$��4�#��"*��@�

uvvw�yzN#�"�#�G�0���9�� �4����������  �#$*�1�����9����:�)�*�)�$��)��� ��+�����+&�#��&�#���5�� ���0��"/� +�:�� �4����$��

���� ��$�"#�4��&��1#�5�� �)������1��"��&�����+&*���$�#�:���:����������"0��*��H��E���)��"0�6�!H���$���#'�"0�6�)�k��#���0��+&�#�

��!�&�����#�����&*���?�#�:�+�:�J�

uvvw�yzl&�� �4���*���!��>��&���):�)�*�)����5��$������(��&�$��"�+#���4��+��>����#���*���!$�E�����$��,�)�$��������

 �(�#���)1����* ���0��$(����+�#*�1������/� �*:���(�5!���"��� �4�����*�=��  �#$��1�����&��*�:��+��������������!��*�����$�

�>��5 &��E���4�)�J�{��?�(��&�?��#�>�E�'�0� �4�#��������*�����$(�)���#�������� ���#�+2� ��$���0��"���(�$* ���0��5>/� �����

$���1���>���*$� �4��������@�

uvvxvyzl&�� �4���*���!��  �#$�)1�+���&����:��+�����#�"�#�'�0� �!���!��VtVVP3Vt[41��1��E�4���#�(�#���#�"�#�'�0�

VJVVb7V@q[41�1��#�46��"����$� �(��)�)������$�V@V[7V@P�(1�1��E�4���"����$� �4�����+�o@�

uvvx�yzl&����:����������"5#+&�#����5��#���$�'0�+&��"��6�2��1����4����@�

����Nm��P�

�������������� ���¡�¢�£� ¤��¥ �¦���§�̈������©�ª����§ ¤¥«¬�­�����

uvvx®yzQPQ-�S�1��"�A&����{D>̄�N�#�""������4��+�?����cV°±²�>����2�$�G0� �����1����XV³²��!$�4���������1��9���+�(��E���#�t�

&́�#��"µ�#H�[q@q�41�²�6 ����#����&0$#����T[V�41�²�6 *���E���W����$����6:�?�*��[V�1��#��(�����¶���0��0�#��0����3�P[7�����#0��

�+&�#W����"�#4������5�*�)�I{�65+����PW�@�{��5�����P�*���&�=��$$�$����260��=����9��4�6������#�>"�)�2&�������E#��1@�

uvvxxyzo���4��&������IVH[�1H�����&��"�#4��"�V@ZYS1��>��L��$*�#��������W�*����#�* 5�����>�E4�TQQ·�̧P[¹(W�*��$����#��$�

�=�SV�1�º�E�">���m�»5�$�+��"�#4�;����E���!�P@�;*���#�����P����2�������qV�41�¼3�� ��&�#����E���$$�$�����&��²�� *���#*�63�

 �!�����!1���#�"/*��(����#���"2&�����+�#E*�1H��"��#�2&� 9��&��4���5#����� ����$����G���2�SV½±¾�+��1*:���� �(����+�����  �#$*�1�

����9���!:�!�����2��&��&��"�6��2�)1� �(��������¿�

�À


���

b�1��"�����4�)�� �������Á�o���4�+&���!��T���$*�E���������V@ZYS�41W�

²�� ���+#����T���90$E����[qJq�¹1\�

N�#�"/��H�m�»��$�

N��0��0�#��0����7b[7{���#0����9�#�

¼7l� ��9�#�6

A9����{�"��º�E�">�!� ���4�,��

ÂÃ

V@[41�

[V�¹1�

SV�41�

[V�41�

qV�¹1�

P�1�



����������������

��	
���
�


��������������

�� ��� !"#$%&
'(&)*'+,
-.+/01023
45
26&
784
+9.*:&
'4);4<&=.-
8+-
2>-.&?
+@2&A
-.4A+B&
54C
D
)4<26
+E
FGHI
+<?
J
K4<L6-

+L
MNOP
+Q?
RGSPT
A&-;&U.0V&1WX
YZ&
[\+<]0.̂.*_&
̀4a.><2
b5
c+19*;4]C04,
8+-
?&.&C)*a&?
d3
e�fcg


���hi"#j%k
Il,m0;4.n*41
8l-
ko]Alm.>?
pC4)
.6k
qC&;lĈr*4<
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��2�a�#�8Ŝ����;��:-�/����%
��% ��/
��
2��2�
�������U0!#1�
� ��+�

bcdefddghij

G����	��������1�&�2�#����!
������
�� ��/
�����.

��$��������#$�����
�� ���	 �%�
�2�(��
#���
������ �	�k

����
��� ��
�3	#)�
�����
���$&��
!�l)%������������U�����

����������#��������
%���
��
 ��
��" ��������	&�� # %
!�

�������#
	"���2�#������	
�&��!��1�����

����!
��'
���!���
�����$������ ��!�2�/����

��#( ���*������/������	/��������#�
� (%���!)*��)$.

��
����+�G������������
2����(�����V
m1��)�K����� ����*�

�U���#�
��$�����#��������/� ������1!�����
$ % �&��'�

(n����)(��
����K�
���
�������
#��� #����% ��	�2�$����

�	)*��)$��
����� ���������" ��
��
�	
�����#�
	
(%�����

����#
!"�����	�'�!������	��1���E�Y�	��� ���)	����-�����


������� ��� �!�����o1��/�����" ���
#�%���#�)��������

Y	
�p>�&���2�q)������������!���2����(��
���!&��
%1
(%��

rstuvwxvyxzy{|}y

�����3	����� �*������6�����U������ 6�!������� �%��

��#����������������" ����!#�
(����&+�

���� ��
�/��%�"��/����������*���	
��&�
�� �*�
��
�

�"�����!#�
��������
���	E�M�/���	-���������	������

��12&� ���
2�������!�
���*��6����
�� �����&�%�
�����
�

�"�����	#�
� ���	
����U�
(�1��89��9:���#�
	�2�/����

����	�L	�����E�����'
��% �
���������
��
*���U�����2	)*��

��!�)*�������" ��$
	! �	��l���� �����~1�������/ ���
�

����%�������!���*�
��
��!)*��
	! �	E�������� ������*
����

3	#)�
�����K������
2�����6�����	��)#
(%&�(��
1���

������U���������!���#�������� ������3!#1�
� �����!����


��
��
!	��!��G�������������/��
2��2�����������3!�

#1�
� ���
�2�3)�2�
���*��N�
���&����!�
�����"���
��!#�
(����&��'�$��
#���
������ �	�����
���=� ��+����

G
(%��8�E���'�	�1�
��%&���� ����2����
�	
����2�*!
2
�����

�U��
�� ���	 �%������

G�����%������������)�����l)�%&�)��2� ����#���'�����

#
	"���2��
������	�����	�2)������
�����I���� ��#����


�2��
 ����I�����)����4�
���/
��
%��� � ��
�%&����.

����	�2� �������!��������12&�
��2���!�$���
$���+����

#
&����/���!������
�����#��
� 2����#�)!�� ����/� ���

/�����
�
%&���
���� #�	 �
������	�������'��
%� ���!����


���%�
���������'�!#
������'�#
 �%&��
�� ���! �%�

�	��&%����*%&��%�����	�E�G��
�� 2�����-�����
�����(��

()O�	������
��M�
(�����+����
���#( �
�\����	�2)���

�� ��/�1�2���
������&�!�%&�����'���������!��������
����U�

(��
#���
������ �	�����
���
�2��	���	�2�*!
2
������U�

����
�������
%������*	�)���G��!�'�!��� ��/
������

���� $%�����)������ ������3	#)%
� ��J�

���� ��)��2�
��
���#��% ����������#������	�2)����


�2�
%���
��
��!)*���%����������
	#
��)� �
��+����/
��

31�2����(��
���!&��6��� �����%�����3	�$n���2	1*�

�)$��
������
���*�
���*� N�
����6������������"���

��!#�
(����&���������
�% ���� % ����#�������
�����)�4�

/����
�� *��
#�1������1���� �������������-������"��k

���������
	�\� �������� ���� ���I�����2����2��!�
��E�
G� ��/
��
����!�������� ����������!���!�%
� �������

(��/��������
#�1����U����� ������3!#)%
� ���
�������

���
%��)#1�
������!#�
��2�
#�1���=Y *+�T��
�������H1I�

�
�)���=G
(%��8�E�

�
��� ��/
��
���2������������#����(
���=�� ��+�S�


�2�]Z�2)����������#)%� '& �*�
����"����#��% ����
�	���	� ����,����
���I�	
���#������� ��
�2������
�

��!#
����*��
%������%��� ��#
&�
6���������" ����!#�7


$ % �&��/ �*����
���
�*�� �������
!� ��������'5� ��������

�����!��������1�&[��
��� ��/
��3)�2�����
�������O����

��������"�����!#�
� ����'��
%� ���!����
�2�
��)
�%&�2��
�	�
��2������"�����	#�
������'�(��
#���
�����2��!�� 7

��
��J�?��%
��% ������
 ����
�����!�%���/������
���
�

���# �
����!)��1!����# %
!����$��
#���
�����2��	����7

�
����G
(%��T�-� ��#
&�(������)%
��2���
��(��
#���
�����

���!�� ��
����
��
������
��
�� �&����%
�����E�G����#
&�

�
����
1��2�
�	��1�������'������" �>���������
!� �����



�����������	�
	�	��
	�����������	���������	������������	���	���	 ����	

����� �!"#$!%#&$'#�()*$ !#"+�#%��,�$-�.#/0(#,$"1�-#

23145#675#8-#"+�#)91&$9'#�:;��"1<�#1-#=�#%�*1<�9#"+�#

�)= &$*#$&�0!"#�>#%9?4#-0@-"$!��#=�#"+�#-A1!B#"+�# !C

"�!"1�!#�>#$.. !4#$#-0))*�&�!"$9'#�&�D*1�!=#=�#"+�#

�1!"&�!=#:$-�#E$-#$@$!%�!�%F#
G14+#-A !#)�,&�$@1*1" �-#$9�#!�=#!���--$91D'#%�H

- ,$:*�#I9#$#��9"1��-"�9�1.#),�.0�=#%0�#=�#"+�#)�-H

- @1*1='#�J#*��$D#- %�#�K��=-#-0�+#$-#-A1!#$=9�)+'L#-",1$B#

"�D$!4 ��"$-1$L#�9#"+�#&�9�#,$,�#- %�#�K��"M#-0))9�--1�!#

�J#"+�#+')�"+$D$& �N)1"01"$9'N$%9�!$D#$(1-O#PQRS3�9#�$*H
�1)�=91�*T#=+�#- .�#�K��=-#$9�#UE�,#$!%#,�-", �=�%#"�#

*��$D#-A1!# ,9 "$" �!V#PWXSY+�#"E�#&$9A�"�%#&�!�"+�9$)'#

),�.0�=-#E�,�#"+�,�Z�9�#0-�%#$-#,�Z�,�!��-#-�,<1!4#$-#

<$D0$:*�#: ��[01<$D�!��#&$9A�9-#"�#$="$1!#��&)$,$:*�#

-A1!#)�,&�$: *1"1�-O#Y+�#\,&0*$" �!#��!=$ !1!4#]̂ #

_̀a#2�1!=5#]b#+$%#c0(�-#$!.#D$4#" &�#<$*0�-#- & *$,#"�#

:�=+#9�d9�!��-#eY$:*�#67V#30,"+�9&�9�T#�(��**�!=#-"$H

:1D ='#�J#:�"+#.,04#-0@-=$!��-#+$-#:��!#%��0&�!"�%L#fgh#

$!.#=+ -#Ji9&0*$=1�!#+$-#!�E#@���&�#$<$1*$:*�#$-#

j$1<�@�"klm�1!"&�!"F#

n+�#$=9�)+�4�!1�#)�"�!" $D#�>#=+ -#!�E#>�,&0*$= �!#
+$-#,���!=D'#@��!# !<�-"14$=�%#1!#$#+0&$!#-=0%'5#opqr#Y+�

�D ! �$D#9�-0D"-#-0))�9"#"+�#),�-�!=#-A !#)�9&�$" �!#

,�-0*=-#$-#!�#. K�,�!��# !#-A !#$=,�)+'#E$-#Ji0!%#:�s

"E��!#"+�#!�E#��&:1!$= �!#)9�%0�"#$!%#"+�#,�>�9�!��#

),�.0�=M#j )9�%�,&tum�1!=&�!=O#v!#$.. = �!T#-A !#$=9�)+'#

E$-#- & *$,#I9#=+�#"E�#),�.0�"-#\*D�E1!4#=E ��#%$ *'#

$))*1�$"1�!#�<�9#$#wxE��A#"9�$=&�!"#)�,1�.5#

y=# -#�&)+$-1z�%#=+$=#=+�#)9�-�!"#)�9&�$"1�!#,�-0*=-#
$9�#:$-�%#�!# !#< ",�#�{)�, &�!=-#)�9\,&�%#�!#�{s

�1-�%#-A1!#|�&#)14#�$9-F#v!#<1",�#-=0. �-#0-1!4#-A1!#

-$&)D�-#&�0!=�%# !#%1>}0-1�!#��*D-#$9�T#+�E�<�,~#

$#E�*DN�-"$:*1-+�%#&�"+�.#"�#)9�%1�=#-A1!#)�,&�$: *H

 ='5#�������#��,��<�9L#-A !#|�&#) 4#�$,#+$-#)9�<�%#"�

+$<�#),�)�9"1�-#-1&1*$,#"�#=+�-�#�J#+0&$!#-A !#$!.#+$-#

:��!#-044�-=�%#$#4��.#&�.�*#Ji9#+0&$!#-A !#)�9C

&�$@ *1='����#��<�9"+�*�--T#E�#9�)�$=�%#)$,"-#�>#"+�#

),�-�!=#-"0%'#2#�1!"5#�#��7#0- !4#�(� -�.#+0&$!#$:%��

&1!$D#-A1!#2%$"$#!�=#-+�E!b#$!%#Z�0!.#"+�#�($�"#-$&�#
,$!A#�,.�,#�>#"+�#>i,&0D$" �!-B#$!%#c0{#<$*0�-#E1=+ !#

"+�#-$&�#9$!4�#$-#=+�#),�-�!"#9�-0*=-O#Y+1-#-+�E-#=+$=#

"+�#)9�-�!"#-�"�0)# -#<�,'#),�. �" <�#I9#+0&$!#-A1!#

$@-�,)"1�!#$-#$D-�#%�&�!-",$"�.#:'#=+�#��,9�*$= !4#,��

-0*=-#�!#-A !#$"9�)+'#2-��#$:�<�75#v!#$.. =1�!~#=+�#!�E#

��&@1!$=1�!#),�.0�=#+$-#9���!=D'#:��!#=�-=�%# !#*$94�#

�D !1�$D#=9 $D-#-+�E !4#$!# &),�<�.#���$�'#$}��,#$)s

)*1�$" �!#�!��#%$ D'#\,#"+�#=9�$=&�!=#�J#)-�9 $-1-#��&H

)$9�%#=�#� =+�,#.9?4#0-�%#$*�!�T#$!.#$*-�#-+�E1!4#=+$=#

"+�#",�$"&�!=#E$-#E�*D#"�D�,$"�%#@'#=+�#)$" �!"-5#������r

Y+�-�#,�-0*=-#�D�$9D'#-0))�9=#"+�#,$" �!$*�#I,#.�<�*�)�

 !4#$#��&: !�%#\9&0D$" �!#$!%#=+$=#=+�#)�9&�$@ D "'#

�J#"+�#.904#-0@-=$!��-#|�&#=+ -#!�E#<�+1�D�#E$-#

$-# !=�!%�%O#

�����������

Y+�#-=0.'#),�<�.#1=#)�-- :*�#"�#.�<�*�)#$#

Ji9&0D$"1�!#E+ �+#��&@1!�%#�$*�1)�"91�*#$!.#:�"$&�C

"+$-�!�#. )9�) �!$"�#1!#$#-1!4*�#<�+ �D�#$�+ �< !4#

�)= &$*#.�*1<�9'#�Z#@�"+#-0:-"$!��-#1!=�#"+�#-A1!V#Y+�#

,�-0D"-#.�&�!-",$"�.#"+$"#"+�#�+� ��#$!.#=+�#$&�0!"#�J#

"+�#-�D<�!"#+$.#$#-14! ��$!"# !c0�!��#�!#=+�#-A !#

)�9&�$:1D ='O#a-)��1$*D'L#"+�#-�*<�!"#_̀a#+$.#$#&$9A�.#

 !c0�!��O#Y+�#I9&0D$=1�!#��!=$ !1!4#]̂ #_̀a#9�-0D"�.#

 !#$#-A1!#)�9&�$" �!#,$=�#- & *$,#=�#"+$"#�J#=+�#&$9�
A�"�%#9�d,�!��#),�%0�"-�#j$ <�!�( ¡m$!%#j ),�.�,&¢m

�1!"&�!=V#Y+ -#!�E#��&: !$" �!#)9�%0�"#+$-#,���!"*'#
:��!#=�-=�%#1!#�D !1�$D#-=0. �-#-+�E1!4#$!#1&)9�<�.#

�K1�$�'#1!#=+�#=9�$"&�!"#�>#)-�9 $- -#$!.#+$-#!�E#@��!#

&$,A�=�%#$-#j$1<�:�=£¤#� !=&�!=5#

¥¦§¦¥¦��¦��

F̈ ©9�$<�-T#�OªOM#ª� !-=� !T#©FjO#Y9�$"&�!=#�J
)-�,1$-1-5#�5#a!4D5#«5#¬­®̄°±±²³�́́ µ¶·̧¹º#»¼½¾»¼¼V

6F <$!#.�#¿�,A+�JB#_OÀOÁ#Â1--�,-L#ªFGO#Y+�#=�)1�$D

=9�$"&�!"#�J#)-�, $-1-O#̀A1!#_+$9&$��*O#8))DO#̀A !

_+'- �DO#ÃÄÄÅÆ�ÇÈÉ·Ê¹º#Ȩ̈�¼ÌÍ
�F À0!D1K�T#ªFÎOM#Ï�,�+NÐ�!�-T#ÎOM#ÀD$0.'~#8FÑ#3$19 --T
©5M#©�*%1!T#jVM#©9$"=�!T#jVM#G�!%�9-�!T#À585M

G�*%�!T#ÀV8VÒ#�$.% !T#ªV̀5Ó#Ô9"�!!�T#ÎV_5#À�&�

)$,$" <�#-=0%'#�J#�$*� )�=9 �D#2�À#ÕÖ�7#�1!"&�!=

$!%#@�"$&�"+$-�!�#̈��<$D�,$"�#� !=&�!=# !#)$"1�!=-

E "+#)-�9 $-1-#<0*4$,1-O#ÎO#8&O#8�$%O#j�,&$"�DO
×±±ÃØ�ÙÚ¶·»Ûº#�ÌË¾�ÜÌÝ

wVÞ9$4:$*D�~#¿V�#©ß�,�-�!~#ÏVY5�#j�#G��)T#j5�#¿$,*-�

&$9AB#Y5à#<$!#.�#¿�9A+�ZL#_VÀVà#á$9A�L#Ô5Á#�1�:��9B

ÀOM#â��%�_�"�9-�!B#«FM#̀ "9$!.L#8OÑ#Y A;�:L#©O

j�0@D��:*1!%L#914+ãD�>"#��&)$,1-�!#�J#�$*� )�=9 �D

$!%#:�=$&�"+$-�!�#<$D�,$"�# !#=9�$"&�!"#�J#)-�,1C

$- -#<0*4$,1-5#á$!��=#°±±°³�́́ ä¶·¼�Ì»¹º#å̧Ì¾½̧ËV
]F Þ9$4:$*D�B#¿FÁ#Ï$9!�-L#áOà#G$&:�,4L#¿OÎFà#G0"�+�

1!-�!L#_OM#�0,)+'L#3OM#��*D�,B#̀OÑ#â0æ1�A$L#YOM#<$!

.�#¿�9A+�JB#_FÀO#À$D�1)�"91�*#�9�$&#E1=+#�9

E "+�0"#��!�0,,�!"#=�)1�$D#��9" ��-"�9� %#1!#)-�,1�

$- -ç#"�D�,$: *1"'#$!%#���$�'5#Ï95#ÎV#j�,&$=�D5
×±±èØ�é́ê¶·Ü¹º#ËÜ̧¾Ë»ÜV

ëVá�@E�+*L#�5Á#̀1-A !L#̀Và#a)1!�="�L#ª5ì#Ï9�!�&$!B
jOM#30!1��**$B#YOM#¿$*@L#âOM#���,�L#ÎO#8#&0*=1��!"�9

=9 $D#�J#�$D� )�", �!�#� !=&�!=#$!.#+$D�:�=$-�D
� !=&�!"#��&)$9�%#E1=+#�1=+�9#$4�!"#$*�!�#\,

=+�#=9�$=&�!=#�J#)-�,1$-1-5#ÎV#8&5#8�$%V#j�,&$"�D5

×±±íî�́ï¶·Ê¹ð#ÊË¼¾ÊȨ̈Ý
�F â0z1�A$L#YFÑ#á�9�!zL#ÏO#À�&)$9 -�!#�J#�$*� )�C

=9 �D#&�!�"+�9$)'#$!.#$#��&@ !$" �!#�>#�$*� )�C

=9 �D#$!.#:�=$&�=+$-�!�#<$D�,$"�#$>"�9#6#E��A-ñ



�����

�����	�
���
�������
����
���

��������
������������
�������
�����������
�����	���
��
����������� ��

!��
��
!�	�"��������#�$�#�%#�&��	����#�'(()*+,-./0123�
14561478

789������:�;#�<��
��������
�����
���������������
��
�
������
����������=���	��
����
�����	�
�>�%>�?	@�
?��!#�&��	����#�'((AB+CD/0E2F�G44HG47>

I8&
���J��
K�LMN�OP�K�Q#�RSTUVTWXYZ[WT\/]̂V_̂ [̀a
Z[̂bc/%�
�����deK�dfffK�g
��h��
�
�������
������
i
���
�
�
�#�jk�fflm55nfM

op8q����r�s@N�t
�J�
:�t@u�v��w	��
:�x>N�9������:�;@�
y�	�����
������z�����
����
�
���
�����������������
	������
�
�@�%@�?	@�?���>�&��	����@�{(()*+C./0|23�
}p~pH}p~~8

oo89�z����
:�<M��q������
:�&MtM�y����!����

�����i
����w����
��z������ 

��������!������y���
����
���
�
��L$��f�I>�q���	�w���{((A�+��/0�p23��7EH�
e74>

o18<������
K�%#N�O���������	����K�$#%M�<����������i
��
�������
�
����
��!��	���������
������
����
��i�����l����	�������
��������
�
����
��
�	�
����	����!��
�������	������
��

������
�
�����

�i	�
�#�&��	����������'AB+����
012F��||H~e1>

oE8���
wK�<M%M�q������
��������������
M��
�����
������
������

��
����!���#��#�g
����M�&��	����#�
{(A��+��/0E23���pH��4>

o58tJ����r�%@q>N�t���r��@q>N�;������r�O@N�Q��:
x8O>��j�����r�x@y@�����

:�Q@9@�������
:�?@�
�&?��
!�??qt���������
��������J������
���

i
�
������
�������
�������

��������������
�����
��
�i������
����!
����������
�������
����
���
�����

�
!�������
����
��@�q���	>�x��@�{()A�+��0E23�
1|4H�1|�>

o48&��JK�g@q@��t������x@y@�q
�������J�
�����
�

 �
���

 ¡¢£¤¥¦¤�¦§�̈©ª�

	�����«����	�
��J�
����	���
����>�%@�q���	@�
q���	����#�{((�*+¬¬/072F�|5pH|54>�

o|8&������K�j#t#N�q����
K��M��&����
���%MN�k�­�

��
%8q#N�;���
��"��®#N�Q���
���K�j#u�v������!��?#9#N�
9����
:��#Q#N�g�������:�̄MN�s��J���r�yMN�$
���:�?M%#�
?�
�������
�������l����	������
��z��	����
�
�
���������!��
������������
�����������������
	�
������������������	������
��������
�
�������
�������������

��������
��������
�#�?����&��	#i
��
�����M���'A�+.°/0123�~E�H�E4>

oe8Q��
����:�9>N���
�!��v��J��z:�q@y@N�t
���	�
r�L>N�
v��������:�v>��y��:�?@y@��<��
��:�L@��Q���
� &��wr�
?>��t��

�����K�%>�L±²������
����³����z���
���
��	��
��
�
��z���������������
������	������
��
������
�
����́�
��������
�����
��µ���	���������
����
����
���¶��
���!����·��
����������	�
�����
����
�������������=�����
!�	�w��:������� ��

!r�
����������
����������

�������
��#�s�#��#�&��	����#�
��'A�+,�D/012F�E}|6E1Ȩ
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ÃÄÅÆ�iÇÈÉ�Ê@ËÌ²iK�Íi�ÎÏ½ÐÕiÑÒTÓiÔ!�aiÕÖi×ØiÙÚ­ÛÜiÝÃÞóßÑi�àáâi�ãi

:äåæçèi¿éêÑâi�+ië¹{ìçiíîiÃÃï�ðñòó�Uiôõö÷øä�iäÄùúicûüýiþ@ÿi��¿��i�i

����i@ZiEâ|	
��Òi
í�i�������i��1�����O�i�z�i��iá� !i"#$iâÑ%N&�'(i

)*+,-./i0123Ñ4567i8�i9i:;<==>?i�@ABCDEFiGHIJi

KLiMNOP9iQRiSTUViWXYZ[I\]Û̂_̀abcidief̧ghaijiklimnÑopqristuvwxyi

z{i�̀|}~�����i�����������i�����i�����i��ki��i�×��� i¡çi¢£¤¥¦§̈i

©ª«¬­®̄°±i²³́ µ¶·1̧¹º»¼i½¾i¿ÀiÁÂÃÄÅiÆÇÈÉÊËÌiÍÎÏiÐÑiÒÓiÔÕÖ×ØiÙÚÛÜi

ÝÞßàáiâãäiåæçèiéêëìíîïðñòóôiõöi÷øùúûüýþÿi��i��i��i���	
i��i
���i��i

�����i���i����i� i!"i#$%i&'()i*+i,i-./012i3456789:i;<i=>?Gi@ABi

C



���������	
��
��

������������
����
���� !"�
#$%&'()*+�

,-./01�2�3456�7�
89:�
;<=>?@�
AB%CDEFGH�

IJKLMN�OPQ5RS�
TUV�
#WXYZ[\�
]̂_̀a�bcdef�

gh.ijN�Oklmn�o�
pq:�
rstuZ?@�
vwxyz{|G}�

~��������������������������

�� ����������� ¡

¢£¤¥�U�¦§̈©©�
ª©«¬­®�

°̄±²³́ µ¶·̧¹º�

»¼½Q¾�¿�ÀÁÂÃQ�
ÄÅÆ©Ç�

ÈÉÊË�ÌQÍÎÏÐ�

ÑÒÓÔÕ�Ö�×ØÙÚÛ�
ÜQÝÞß�

àáâã�äQÍåæç�

Åèéêà�ë�ìíîïÞ�
ð³ñòó�

ôõö÷�øùúûü©ý�

þÿ���������	
��
������������������
���� !"#$%&'()*+,-./01234

5
678�9:;<�=>?@�

A�B�CDEFGHIJKLMN¦�O�PQRSTU�

VWXYXZX

[\]̂_�̀�a­bcd�
e�fg�hij�klmØÊ�noÜ¬pqr�

stuÃvÖ²wxyz�
{|}~��

»�������Ã�����

Ã��������r�QØ�
������
�ì�¬��

������¿�Á�����
Ø ¡¢£�

³¤¥¦§z̈©zª�

«¬­® °̄±

²³Ú³́©�

³µû¶·r�

³̧¹÷º©�

»¼½÷¾¿�

ÀÁÂÃÄÅÆÇÈÉÊÇËÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞÕßàÕáâãäÕåæçÕèéêëìíîÕïðñòÕóôõö÷øÕùúûüýþÿ�Õ��������	Õ
��
�Õ��Õ����Õ�������Õ��Õ�� !"Õ#$%&'(Õ)Õ*+Õ,-./012�34567Õ
89:;<=>?Ç@ABCDEFGHIJÇKLÇMNOPÇQRÇSTUVWXYZ[\Ç]̂Ç_̀abcdeÇfghÇijklÇmnopqrstÇuvwxyz{|Ç}~����Ç��Ç�����Ç���������������Ç�������Ç

 ¡¢£¤¥¦§̈©ª«¬­®̄°¢±¦ ²³́µ¶·¦̧¹º»¼½¾¿ÀÁÂ·¦Ã·¦ÄÅ®ÆÇÈÉÊËÌÍÎÏÐÑÒ¦ ÓÔÕ
Ö×ØÙÚÛÜÝ¦ Þßàáâãä·å¦ æßÅçËèéêë¦

ìíîï ðñòÕ

óôõö÷ø(ù� ú� à� ûüýì�

þÿ���������	� ú� 
� û��
��

����������� �� �� û��ì�

��� !"#Ç$%&'Ç()*+,-./012Õ345Õ6789�:Õß&;Õ<=>?@ABCDÕEFGHIðJKLMNOÕPðQRÕSTUVWXYZ[\]̂_Õ
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BCDEFDGHGCIJKLJIMGJNOBCJEPIMENGJCEIJPGNQECRBCSJIEJIEQBTUFJ
VMGPUQWJXPGJTUCRBRUIGNJLYPJQMEIEIMGPUQWZJIPURBIBECUFJNWN[
IGH\JIMGPUQWJ]PĴBEFESB_JIMGPUQWJ̀BIMJBHHaCEHERaFUIEPWJ
bPaSNJcdefaPPGCIJIPGUIHGCIJNIPUIGSBGNJUFNEJBCDEFDGJTEĤ BCUgJ
hBECNJiLJUSGCINjJkCGJELJIMGJHENIJTEHHECFWJaNGlJIEQBTUFJ
mĤ BCUIBnoCNJBNJIMGJDBIUHBCJpJUCUFESaGJTUFTBQEIPBEFJ̀BIMJUJ
qEPIBTErIGPEBRsJ
tMGJÌEuTEHQEaCRJvwPHaFUIBECJxtfyzJQPERaTIJBNJUJ

IEQBTUFJ{BCIHGCIJTECIUBCBCSJTUFTBQEIPBEFJxJ|}J~S�SzJUCRJ
�G��HGIMUNECGJRBQPEQ���UIGJx�p�zJx}�|J�S�SzJUCRJBNJ
FBTGCNGRJIEĴGJUQQFBGRJECTGJRUB�W�JfFBC�TUFJNIaRBGNJ
NMÈGRJI�UIJIMGJtfyJBNJHEPGJGL�GTIBDGJ�MUCJBINJBCRBDBRaUFJ
TECNIBIaGCINJU��JBNJUNNETBUIGRJ̀BIMJ�GNNJNOBCJBPPBIUIBECJIMUCJ
TUFTBQEIP�EFJHECEIMGP�QW������EJQâFBNMGRJMGURuIEuMGUR
TEHQUPBN�CNĴGÌGGCJIMGJtfyJUCRJIMGJCEC�L��GRJTEĤ B[
CUIBECJELJTUFTBQEIPBEFJUCRJ���ZJEPJEIMGPJTE�HECFWJa�GRJ
IPGUIHGCINJUPGJUDUBFÛFG�J ÈGDGPZJUCJBCRBPGTIJaCUR¡aNIGRJ
¢EHQU£¤N�CJBCRBTUIGRJ¥MUIJ¦MGJt§yJQP̈RaT©JQP̈DBRGRJ
MBSMGPJ�ª«¬J­|JPGNQECNGJPUIGNJ®MUCJIMGJCEC�LB�GRJ
T̄Ĥ BCUIBEC°±²
³CJPGTGCIJWGUPNZJIMGJPEFGJELJHGIUuUCUFWNBNJMUNJRGDGFEQGRJ

NâNIUCIBUFFWJBCJHGRB́UFJUQQFBTUIBECNµ¶·¹̧ºUCRJBNJTECNBRGPGR
UJ̀GFFJUTTGQIGRJHGIMERJELJ»GCGPUIBC»JGDBRGCTGJBCJIMGJTEC¼J
IG�IJELJMGUFIMTUPGJRGTBNBECJ½UOBCS¾¿ÀÁÂÃeÄCJIMGJÛNGCTGJELJ
PUCREHBNGRJTEHQUPUIBDGJNIaRBGNÅJUFIGPCUIBDGJUQQPYUTMGNJ
UPGJPGÆaBPGRJIEJUNNGNNJIMGJPGFUIBDGJDUFaGJELJÇJQUPIBTaFUPJ
BCIGPDGCIBECJDGPNaNJEIMGPJPGFGDUCIJEQIBECN�JªJHB�GRJIPGUI[
HGCIJTÈHQUPBNECJxÉtfzJTUCĴGJTYCNBRGPGRJUJDUFaÛFGJ
UFIGPCUIBDG�J³CJIPURBIBECUFJHGIUuUCUFWNBNJU�FJBCTFaRGRJNIaR[
BGNJTEHQUPGJIMGJNUHGJBCIGPDGCIBECJ̀BIMJIMGJNUHGJTEHQUPÊJ
UIEP�JÉtfJHGIUuUCUFWNBNJG�IGCRNJIMBNJTECTGQIĴ WJ
BCTFaRBCSJHaFIBQFGJQUBPùBNGJTEHQUPBNECNJUTPENNJUJPUCSGJ
ËÌJBCIGPDÍCIBECNJUCRJQPEDBRGNJTEHQUPUIBDGJGÎGTIBDGCGNNJ
BCvÏPHUIBECJECJHaFIBQFGJIPGUIHGCIJTEHQUPBNECNµÐÑµÒ±²
ªJÉtfJ̀UNJTÈCRaTIGRJIEJUNNGNNJIMGJGÓÔBTUTWJELJIMGJ

]CTGuRUBFWJUQQFBTUIBECJELJIMGJtfyJQPERaTIJTECIUBCBCSJTUF[
TBQEIPBEFJÕCRJ���JPGFUIBDGJIEJEIMÖPJTEHHECFWJaNGRJIEQBTUFJ
USGCINJBCJIMGJHUCUSGHGCIJELJQNYPBUNBNJDaFSUPBN�J
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³CJEPRGPJIEJBRGCIBîïJU�FJPGFGDUCIJQâF�TUIBECNJUCJG�IGCNBDGJ
NWNIGHUIBTJFBIGPUIaPGJPðDBG̀J̀UNJQGPLEPHGR�JfEHQaIGPBNGRJ
B̂̂FBESPUQMBñJRUIÛUNGNJxòópôÄ�óJõöö÷JøUCaUPWJù}}úÅJ
óÉ�ª«ûJüö­ýJþøUCaUPWJÿ}}�ÅJ��k«Ä«JaCIBFJøUCaUPWJ
ù}}úzJ G̀PGJNGUPTMGR�J³CJURRBIBECÅJIMGJfETMPUCGJ
fECIPEFFGRJtPBUFJ�ðSBNIGPJUCRJIMGJ GU�IMJtGTMCEFE»WJ
ªNNGNN�GCINJELJIMGJ�UIBECUFJ³CNIBIaIGJÓ�PJ GUFIMJUCRJ
fFBC�́UFJó�TGFFGCTGJx�ÄfózJ̀GPGJPGDBG̀GR�J«IaRBGNJ̀GPGJ
IM�CJBCTFaRGRJUTTEPRBCSJIEJIMGJvÏFFÈBCSJQPGRGIGP�BCGRJ
�ECRBIBECN�J
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ªCWJPUCREHBNGRJTFBCBTUFJIPBUFJx�ftzJHGGIBCSJIMGJTPBIGPBUJ
�PJQUPIBTBQUCINÅJBCIGPDGCIBECNJEPJEaIT��GNJFBNIGRĴGFÈ�J
kCFWJLaFFWJQâFBNMGRJPGQEPINJ̀GPGJTECNBRGPGRÅJUCRJFGIIGPNJ
UCRJU�NIPUTINJ̀GPGJG�TFaRGR�J
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tMGJBCIGPDGCIBECNJELJBCIGPGNIJ̀GPGJNGFGTIGRJ�UNGRJECJ
PGTGCIFWJQâFBNMGRJIPGUIHGCIJSaBRGFBCGN¹¶ºUCRJ¤CTFaRGR"J
IMGJtfyJQPERaTIZJDBIUHBCJpJUCUFESaGNJxIUTUFTBIEFÅJTUFTB#J
IPBEFÅJTUFTBQEIPBEFzZJNIGPEBRNJx̂GIUHGIMUNECGJDUFGPUIGZĴGIU$J
H�IMUNECGJRBQPEQBECUIGÅJTFÊGIUNEFÅJHEHGIU%ECGJUC&J
LFaETBCEFECGzZJUCWJCECuLB�GRJTEH�BCUIBECJELJUJDBIUHBCJpJ
UCUFESaGJUCRJUJTEPIBTENIGPEBRÅJTEUFJIUPZJIU'UPEIGCGÅJRBIMPU(J
CEFZJQBHGTPEFBHaNÅJIUTPEFBHaN�J«IaRBGNJELJTEĤ BCUIBECJPGS[
B�GCNJEIMGPJIMUCJIMGJTEĤ BCUIBECJELJUJTEPIBTENIGPEBRJUCRJUJ
DB)UHBCJ�JUCUFESaGJ̀GPGJG�TFaRGRJUNJIMGNGJUPGJTECNBRGPG&J
ELJFBHBIGRJBHQEPIUCTGJBCJT*BCBTUFJQPUTIBTG�J
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�UIBGCINJÛEDGJüúJWGUPNJ̀BIMJQNEPBUNBNJ.aFSUPBN�J«IaRBGNJELJ
QUIBGCINJ̀BIMJNTUFQJEPJCUBFJQNEPBUNBNJ̀GPGJG�TFaRGR�J
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tMGJHENIJTEHHECFWJaNGRJIEEFJIEJUNNGNNJIPGUIHGCIJEaI�J
TEHGNJBNJIMGJ�NEPBUNBNJªPGUJUCRJ«GDGPBIWJÄCRG�J2�ª«Äz¹µ3²
t4URBIBECUFFW5JIMGJQGPTGCIUSGJ6MUCSGJ7EHĴUNGF8CGJBCJ
�ª«ÄJNTEPGJMUNĴGGCJaNGRJUNJUJHGUNaPGJELJG9BTUTWJBCJTFBC:
BTUFJNIaRBGN�J ÈGDGPZJIMGJ�ª«ÄJ­J|JxJQGPTGCIUSGJELJQUIBGCI;J
B̀IMJUIJFGUNIJ­|<JB�QPEDGHGCIJBCJ=ª«ÄJNTEPGzJBNJIMGJTa>?
PGCIFWJPGTESCBNGRĴGCTMHUPOJGCRQEBCIJaNGRJBCJTFBCBTU@J
IPBUFN¹ABC D² GCTGJEaITEHGJ�GUNaPGNJELJBCIGPGNIJ̀ GPGJ
�ª«¬J­|JPGNQECNGJUCRJQGPTGCIUSGJTMUCSGJLPEHĴUNGFBCGJ
xfy�zJBCJ�ª«¬JNTEPGEJ
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yaFFJQâFBTUIBECNJBCJóCSFBNMÅJGGPHUCÅJ�aITMJUCRJyPGCTMJ
G̀PGJTECNBRGPGR�J

HçãçéáIJçæãäèâé

yEPJGUTMJNGFGTIGRJNIaRWZJRGIUBFNJ̀GPGJG�IPUTIGRJECJRGNBSCÅJ
BCTFaNBECJTPBIGPBUZJNIaRWJQEQaFUIBECJTMUPUTIGPBNIBTNÅJBCIGP[
DGCIBECNZJEaITEHGJ�GUNaPGNJUCRJPGNaFINÅJ̀MBTMJ̀GPGJNâ[
NGÆaGCIFWJTMGTOGRĴWJUJNGTECRJPGDBG̀GP�JtMGJOGWJEaITEHGJ
HGUNaPGNJELJBCIGPGNIJ̀GPGJIMGJ�ª«¬J­J|JPGNQECNGJUCR<Jfy�J
�ª«ÄJULIGPJKJ̀GGONJELJIPGUIHGCI�J
yaFFJQâFBTUIBECNJ̀ GPGJaNGRJL�PJRUIUJG�IPUTIBEC�J

 ÈGDGPÅJUNJ�ª«ÄJ­|JPGNQECNGJBNJUJHEPGJPGTGCIFWJaNGRJ
EaITEHGÅJ�ª«¬J­|JRUIUJ̀ðPGJUFNEĴUNGRJECJRUIUJECJLBFGJUIJ
ôLkJ�MUP�UJUNJIMGNGJQPEDBRGRJHEMGJTEHQPGMGCNBDGJRUIUJ
IMUCJIMENGJQPEDBRðRJBCJIMGJPGFUIGRJQâFBTUIBECNEJÄCJGNNGCTGÅJ

NNA�OPQRSTU�VWXYTQRXZ�R[�\PYRTZRZ�]̂U_TYRZ�̀T�aRbXc�VdXTVaX[V�SPaQTYRZP[�efghijhkjlmnophjqhfrsh
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FG�HIJ�KLMNOPQRSTUVWX�YZ[� \]̂_̀ab�Icdeâ_df�_g�̂f]e_af_f�hibjae_f�ka�l_mdJ�IedaIldnI�̀]l̂ae_f]g�opqrst�uvwxyz{|}~�������ii��
� �� � � ��



����������	
����
����	��
	�������	����	����

�	
�� �	
��������
 �������������
 ��������	� ���� ���
 ��������
�� ������
���

��
������� �� ���������� ����
���� !"�#�������

���
����
�� 

$�
���

�%&'(&)�*++*, -.�/�!./���/��. !��������� �01 0, 0+ �2 3�0��*�454,�3 

.������0+��6���� 72+ 03 73 *+ �+�7����*577�0 

��!�+�+0���� 71, ,� 72 �3 3�2����*573�0 

��
�����%&'(8)�*++*7
�.!��� 73+ ,4 72 �2 3�3���*57*�2 

-.�/�!./���/��. .������0+���6���� 4,3 ,+ 72 �3 �+�3��*�7542�2 

��!�+�+0���� 4,0 ,� 7, �2 �+�0�*�7543�, 

!����%&'(&)�*++4�
�.!��� 41* 72 �3 �+�2�*��542�+ 

-.�/�!./���/��. !��������� �+2 ,+ 72 �2 �+�2����+54,�+ 

.������0+���6����� �- 4+2 03 7, �2
��!�+�+0���� 4�4 03 71 �3
�.!��� 4+7 01 72 �3

9
�
	����%&'(&)�*++*�:�;�
 -.�/�!./���/��. !��������� *+2 ,7 71 �2 �+�7��
� 

���$��<����%&'(&)�*++7= �.!����>����������� �0* 03 72 �2 3�3��
� 

�.!��� *41 1+ 73 �2 �+�,��
� 

.������0+���6���� *4� ,* 73 �3 �+�2��
� 
?�	�

��%&'(&)�*++7�7 -.�/���/��. ������7���6���� *0* 0, 0* �3 3�3��
� 

�.!��������7�@��<��	��
������� *73 07 0� *+ 3�1��
� 

$���������%&(8)�*++7�
0+���6���������7�@��<�

-.�/����	�����/��. .������0+���6���� 4*1 ,0 72 �2 �+�3�*�+57��+ 
�.!��������7�@��<��	��
������� 4*4 ,7 72 �3 �+�7�*�+57*�+ 

0+���6���������2�@��<�

�.!��������2�@��<��	��
������� 4** ,* 72 �2 �+�4�*�+573�+ 

�
���	��	�%&(8)��33*41
0+���6���������7�@��<�

-.�/�!./���/��. !��������� ,, 1+ 74 �4 �7����
� 

.������0+���6���� �7�*��
� 
$���������%&(8)��33�43 -.�/���/��. .������0+���6���� 470 03 70 *+ 2�7��+�,572�0 

.

������%&(8)��33*4,
�A�+������ 2�4��+�,572�0 

-.�/���/��. �A�+������ *+7 0, 7, �1 3�7��+�,54,�+ 

����
�%&(8)��3317�
.������0+��6���� *+0 00 77 �, 2�1��+�,57��* 

-.�/���/��. �A�+������ *�� 
� 
� 
� 
�

.������0+���6���� *�+ 
� 
� 
� 
�
?�	�

��%&'(8)��33774 -.�/���/��. .������0+���6���� �22 10 70 �7 �*����
� 

����
�
� �>���!�+�+0��
���	��

����������%&(8)�*+++77
.������0+���6���� ,� 71 �, ���*��
� 

-.�/���/�B-/��. .������0+���6����

.������0+���6���������
5
,4 07 71 �* 0�1��
� 

�
� �>����
�+����
���	��
$���������%&'(8)��332�+ -.�/�!./���/��. .������0+���6�����>����������� �17 
� 
� 
� 2�7��
� 

.������0+���6���� �17 
� 
� 
� 2�,��
� 

.������0+���6���������
�
� �>�.� �10 
� 
� 
� 2����
� 
+�+0��
���	��

��;���	�����

�����������������6�

������	�6��;��� 


�6,4��6
�


�6,*�06
�


�6,*�76
�


�6,4�,6
�


�


�


�


�


�


�


�


�


�


�


�


�


�


�6,0�76
��


�6,*�26
�


�6,7�,6
�


�


�


�


�

,+�16*,��6�4�7

02��64+�06���7


�


�


�


�


�


�



�����������	
	��� 
�� �� �� �� �������

�������	����������
����	����

 !�����"���#$%&'(�)���*� +�,-./-��� �����������*��	
	�0� �� �� �) 
� 

�������

1���������2���*�����!�3" �� �* �* 
� 
)�������

�3���45��3"�#$%&'(�
66)*� +�,-�./-��� �����������	
	�0� )*6 �� �� 
� 6�������

1���������2���*�����!�3" )*6 �) �* 
� 6�
�����

,����#$%&'(�
66��� +�,-�7�-�/+ �����������	
	�0� *� �� �� 
� ��������

,���
�����������30���� ��������

,��8�������"���#$%&'( +�,-�./-�7� ,���
���0�� )� �
 �� �� 
��
��
���4)
���

)����� �����
��0�� *� �* �) �� 
�����6�)4)
���

����"������#$%&'(�)����) +�,-�./-�7� �����������	
	�0� *� �* �� 
� ��6�����

1���������2���*����!�3" *� �
 �� 
� ��*�����

7����3���9$&'(�)���** +�,-�./-��� �����������	
	�0���2���
)�833:" �� �) �� 
� ��6�
��4
����

,�;���833:"���3�������������	
	 �� �� �6 
) 6����)��4**���

0����833:"

��

���
���*
)���

���
�*��
*
��

��

��

��

��

��

��

��

��

<�����"�����4��4�

���3���3

�1=-�03���3���"��3������������3>�0�-��8��3�����>���-�03���3���"��3�?��3���3>�������-�������������>���-����03��"���0!�����3>�.�-���!0�340����>���2�!-���2�!��������3>�������-����������>�/2�-��3��4��	��"�!��>���-��!����3���3>���-�

�����3����3�>���-����3������>�./-���3����03�>�=�-�����30����������3�>�+�,-��������"3����������������>�7�-�"��	�340����>�7�-�"��	�3��3���3>�,����-�����������>�,�=-�,8�������!���2���!�������

,�0�3�)�=<7@�����3"=��"3�0����3���3��������3�����?��!���"�!��3"�

7�!��� =���30�� ,�;��������������1=��� ,�;0���������0���1=�0��,�����������������������-����������

A B A B A B% A B% A B A B A B% A% B A B �

CD�!2�����)��)" 
� 
�� )�� �6� 
�* ���� 
�
 ���

1�!	��"�#$%&$(�)��)� )
6 *�� 6� *�� 
)� *�)
=����#$%&$(�)��*" � 
�� 
�� *�
 �� *�� 
)6 *
)
E!3���3��#$%&$(�)��)" 
� )�� �) 
�� 
*� )*� �� ))�

.�����3�#$%&F�)���*� 

� )�6 *�� )�)
D��	0���3�9$&'(�)���� 
�� *)* �� *)�


�� *))
D��	0���3�#$%&F�
66��� 

 
�* 
� 
�) 
� 
�� )�

������

B


��

0�-��8��3������>��1=-�03���3���"��3������������3>���-�03���3���"��3�?��3���3>�������-�������������>���-����03��"���0!�����3>�GH��!�03���2�=<7@�����3"����3�"I��-��!�03���2�����3��"��������"3�>���-����3������>�=<7����-�
����3��"�8�������������?3�3�������"����"�"���3������"3?3��������3J�"���3>�,����-�����������>�,�=-��8�4�����!���2���!������>

�
�
+
.



� �
��
� �

��
��

�
	


��

��

��
���

��
����
���

��
��
���

��
��
��
 �

!"�

#�
$�

%
&�
'�
(�
)�
*

+�
,�
-�
.�

/01234564789:4;<=4>?@A4BC4DEF9DG8:D49H4I8JKL8M4N:4DO84N:MNPNMQ9R4HDQMN8HS4

TUVWX4 YZ[\8]K4 _̂̀4 _[Z\ab4 cdY4 _̂̀4 _[Z\ab4 ceY4 [̂\[Z4 cf4 _[Z\ab4KW4 _[ghib4KW4 _[Z\ab4Kj4 klZ\mb4Kn4 _lZ\aopaKZ4 daqr[4 slp4 tuv�
KW4 KW4 KW4 ]W4 w4 w4 x4 ]W4 ycfKW4 zceY4{4 z|a}V4KW4 y_c4{ ~4����]W4 KW4 ���4{4 ����4�4

�[Vj�[::4������ ������� ����~�� ������� �������

dKV�Z[�4�� ¡¢£ ���¤��� ¥��¦~�� ���§~©̈

����ª«

Y[bb4�� ¡¢¬ ���­®� �~��̄�� ��~�°�� ���±��� ²³́µ¶
·̧

¹V8:Uº8p4�� ¡¢» ������� ��̄¼��� ��~½̄� ��̄¾̄¿©

����À©

ÁpÂK::84��¡¢Ã ���ÄÅ�� �~~Æ~Ç©

����ÈÉÊ

�p[�][ZZ84�� ¡¢» ËÌ�̄¼�Í�

����Î«

���Ï�Ð ���Ñ���

dV]8pÂp8U4�� ¡¢Ò �~�§� ��̄Ó�
�°°�ÔÕ« Ö~�×�ØÙ� Ö~�ÚÛØÙ�

�p[�][ZZ84�� ¡¢Ò ÜÝ����Þ ���½�ß
�°°�àáâ

_V:Zaãä84�� ¡¢å  ���æ� çèéêëì
�°°�íî� Ö~�̄Ø Ö�ï�ð4
ñKZa:4�� ¡¢å �°°òóô© �~�æ� �~�õ�

Ö�ö°Ø Ö���ð
ÁpÂK::84�� ¡¢÷ ���½�ø� �ò�ù�ú�

�°°�ûüÊ

T[Z�ºKj8p4�� ¡¢£  ���ý� ��̄þ�
����ªª« ÿ��� ������

��[�][ZZ84�� ¡¢� �~��� ����� ��ò�� ���	

�°°̄ó��© 
����� ����ð Ö���Ø ������

�VU\ºa:�K:4�� ¡¢�  ��ò�� ���� 
����!"� �̄#�$ %&'()*
c8pÂº+,K:8�4�� ¡¢- ���.� /0123ì
�°°�à45 6�789� :;<=>?

º̂[�4�� ¡¢@ ���A� çBBC0ì
�°°�óD© Ö�°��ðE� FGHIGJKL

º̂[MKp:\º[a�aU4 çNOPQì �'RST
UVWXYZW����[\© ��̄]��̂4 _�̀abcd�

ñK:[�UepZa4�� ¡¢f g~�±� ���hR
����ªi« Ö�ö~Ø jklmno
T[p[\8:K4�� ¡¢p  ��~q4 ���½~r
����ààâ

sWt4Uuav84WwxZXy4z{Y|4s8Uw�8Uºw�K:84Wx}I~}xK:wU8�4z��4s8Uw�8�w�K:84�wZ8IwU8�4�wZvx}�4vwZvx}KUIxKZ�4�z�4vZ�s8��~Z4sVUXIwU8�4��4:V�s8I4��4Y���4��4I8�}K:W8I��4��4:V�s8I4K�4}wUa8:U�4pw:WK�a�8W�4�W�4K:v84WwaZX�4Y����4}�~Ia[�a�4wI8w4w:W4�8�8pxUX4a:W8��4Y�z�4
}8Iv8:Uw�84vº[:�84ãIK�4sw�8Zx:8�4̂wvwZ 4UwvwZvxUKZ¡4̂�̀|4¢uK£vK�}KV:W4�KI�VZwUxK:¤4�Uw:WwIW48IIKp4�KI4Uº84vºw:�84ãI~�4sw�8Zx:84sX4x:U8I�8:UxK:4x�4p8b�IÂ8W4x:4sIwv¥8Â�4x�4I8}KIU8W4x:4�84wvUVwZ4�UVWX§4¦KI4�w:X4�UVWa8�4K:Z§4�84̈�wZV©4KI4��:WwIW48II~p4��p
Uº84Wx��8I8:v84x:4vºw:�84ãI~�4sw�8Zx:84s8ª88:4x:U8I�8:UxK:�4vK�}wI8W4uw�4I8}KIU8W4w:W4V�8W4w�4�Vvº4x:4Uº84«̂�¬4̂º8�84wI84:KU4I8}�IU8W4x:4Uºx�4UwsZ8­4®�̄vK:äxW8:v84a:U8°�wZ4I8}K°±8W4�KI4Wx²�8I8:v8��4³́��Uw:WwIW4W8�xwUxK:µ4¶�4�Uw:WwIW48II~p4K�4Wx��8I8:v8�
sw�8W4K:4̈�wZV8�·4



�����

����	


�
��
��

�

������

�������
��
�����
��
�� ���

!"�#���

���

$%&'()*+,+-.+/*+0,.1'.'23'4,'5,6$78,9:,1+&.'40+1&,;&,+&*3<;*+0,%=,>?@A,B3-+0C+5D+/*&,<'0+(,E<+;4,;40,F:G,@1HIJ,6$78,9:,3&,0+D34+0,;&,
.+1/+4*;K+,'5,.;*3+4*&,;/L3+M34K,;*,N+;&*,9:G,1+0)/*3'4,34,6$7OP,

QRSTUVW
XY
Z[V\
]̂_̀


abcdefgh

icbdjkglmjgbhgnoh

piqhgrdehncjbshtgmueh

vwxyhz{|}~�h}����h

y�h��hzy�y��h�����h

icbdjkgl�jgbhfjn�h ���yhz�����h��}��h

p�d�bdjlgbhgn�h ���xhzy�y{�h{����h

�elc�el��ugrehnjk�gkjgr�lehgn�h ���}hz��{��hy����h

 ¡¢c�¡l��ugr¡hnjk�£kj£r�l¡h¤jn¥h �¦yyhz�§��̈h�©{��h

i�bdjkglmjgbhgnhªhdbgfel�ugbhf«ls��¬ehgn­h �h®x�hzh�̄h�x°h�±�y�h

icbdjkglmjgbhgnh²hfelc�el��ugreh³cbem�lehgńh �µ��hz��}{°h�µ}{�h
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���h

piqhgrdehncjbshfellemh

¼ ½

���h

¾eb�lj³ehmju¿h

��|�h

ÀÁÂÃÄÅÁÂÄÆÇÈÄÉÊËÌÄÂÍÎÏÐÑÒÄÓÁÒÄÔÕÄÓÁÒÄÖ×ØÙÎØÚÛØÐÜÑÄÝØËÚÐÏÊÞßØÃÄØÜÎÒÄàÊáâãÄäÌÄÉÒÓåÒËÄÞÁÊÜÄÞÁÒÄÎØÚæÊËÊåØËçÄ
èéêÞëÄÊìÄíîïðñÄæòÉÊÉóßôõöÄ

÷øùúûü,ýþ,ÿ+(;*3M+,*1+;*<+4*,+5�+/*,5'1,6$78,9:,1+&.'4&+,'5,*L+,�@B,'4/+,0;3(=,M+1&)&,/'<.;1;*'1&�,ÿ+(;*3M+,13&�,;40,F:G,@1�,�53-+0�+5�+/*&,<'0+OI�,

�	
�	�
��	������	��
������	���	�������
��		����

� !"#""!$%#&' "%$ !()*' !+$',#,$-./0$1231$4,# "!#%$

."4/.#"'$5$678$9:;<$,#$="">$?@$8/#A$#A"$#=BC"D', )E$
,44) (,# /!$,!'$#A"$/!("F', )E$,44) (,# /!$/G$#A"$H67$

4./'*(#$4./I '"'$#A"$+.",#"%#$."'*(# /!$ !$9:;J@$)!$

7 +*."$K$#A"$' L"."!("$ !$5$678$9:;M$,N#".$?$="">%$/G$

#.",#0"!#$= #A$#O"$H67$4./'&(#$/!("$', )E$."),# I"$#/$

",(A$/G$#A"$/#A".$ !#".I"!# /!%$ %$4."%"!#"'P$H67$/!("$
', )E$."%*)#%$ !$+.",#".$9:;M$."'*(# /!$#A,!$0/%#$/G$#A"$

(/04"# !+$ !#".I"!# /!%Q$H67$#= ("$', RE$ %$S/."$"-N T,U

( /*%V$:)#A/&+A$#A"$."),# I"$"W"(#$"X# 0,#"%$/G$H67$/!("$
', )E$I".%*%$#A"$Y/!ZG ["'$(/0\ !,# /!$/G$(,)( 4/#. /)$

/!("$', )E$= #A$\"#,0"#A,%/!"$' 4./4 /!,#"$/!T"$', )E$

,%$="))$#A"$!/!]G ["̂$(/0\ !,# /!$/G$(,)( 4/#. /)$/!("$

', )E$= #A$' G)&(/.#/!"$I,)".,#"$ 04)E$%/0"$,S\ +* #E_$

#A"."$ %$%# ))$,!$3̀5$,!'$1a5$4./\,\ ) #E$#A,#$H67$/!("$

', )E$."%*)#%$ !$,$+.",#".$9:;M$."'*(# /!$#A,!$#A"%"$#=/$

 !#".I"!# /!%$."%4"(# I")Eb$�/$' L"."!T"$ !$9:;<$

 04./I"0"!#$=,%$/\%c.I"'$d"#=""!$#A"$H67$4./'*(#$

,!'$(,)( #. /)$a$efg+$#= ("$', )E@$HA"$),.+"$*!(".#, !#E$ !$

#A"$."),# I"$"L (,(E$"%# 0,#"$ %$!/#"=/.#AE_$,!'$ %$#A"$

."%*)#$/G$#A"$%0,))$%,04)"$% h"$ !$#A"$i,)( #. /)$%#*'Ej$ !$

(/0\ !,# /!$= #A$#A"$."),# I")E$k)/!+$(A, !l$mn.$#A"$(o0p

4,. %/!$/G$(,)( #./)$= #A$H67$/!("$',q)E$ !$#A"$!"#=/.>$

rstruvwr xyzr {|}~���rv����}~��r~�r}�|�~��~�r������~�r��r�~��wrv���v���vr�|�}��~�|�r���r��������r���



���������	
��
���������������������� !"#$%�&'(�)*+,-.�/�0123456�78�9�

:;<=>?@A>BB>CD@E>FGHI> JFK>LMNO>PQRST>ULGVO> W>JFK>LMNO>PQRST>XOYYOG>
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�úa>YýQú�<ü>Ý�����a�ha>=úa>Yüüfü=Y�́a>��>�<>Uý�fY>F[==���aÿ>f�>

<a
Y<Y=f��>��>=úa>
�
a<<>�<>F�==���aÿ>fü>Y�>a�
��ÿaa>��>
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Instructions aux candidats 
 

Épreuve orale 
 

Le choix du secteur technique est effectué par le candidat au moment de l'inscription 

(mécanique/électricité ou chimie/pharmacie). 

 

Pour cette épreuve, il est remis au candidat le sujet composé soit d’une note décrivant les éléments du 

contexte à étudier, soit d’une décision de justice à commenter. Il peut être remis également le texte du 

brevet en cause, les documents de l'art antérieur (en langue française, anglaise ou allemande) et l'objet 

suspecté d'être contrefaisant ou une description ou une représentation de celui-ci. 

 

L’épreuve orale consiste en un exposé, suivi d’un entretien avec la commission d’examen, sur 

l’acquisition et l’exploitation d’un brevet en France, notamment sur les aspects techniques, 

juridiques et/ou contentieux d’un problème de validité, de propriété et/ou de contrefaçon. Lors 

de l’entretien, des questions concernant la déontologie professionnelle, l’application des 

conventions européennes ou internationales et des règlements et directives communautaires 

ainsi que les droits étrangers prévus au règlement de l’examen pourront être posées. Pour la 

session 2020 les pays sont : Allemagne et Etats-Unis d’Amérique. 

 

Le candidat dispose de 1h30 pour préparer le sujet qu’il traitera devant le jury pendant 

environ 30 minutes, sans toutefois que cela excède 45 minutes, questions comprises. 

 

Enfin, à la fin de l’épreuve, le candidat ne devra conserver aucun document écrit ou note 

personnelle, et devra restituer les documents ou objets qui lui ont été éventuellement remis pour 

analyse. 
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SUJET ORAL EQF Brevets 2022 – CHIMIE / PHARMACIE 
 
 
Ar#cle 19 - instruc#ons épreuve orale 

 
Le secteur technique du sujet est celui choisi au moment de l'inscrip5on (mécanique/électricité 

où chimie/pharmacie). 

 

Pour ce=e épreuve virgule il est remis au candidat une note décrivant les éléments du contexte 

à étudier. Il peut être remis également le texte du brevet en cause, les documents de l'art 

antérieur (en langue française ou anglaise) et l'objet suspecté d'être contrefaisant ou une 

descrip5on ou une représenta5on de celui-ci. 

 

L'épreuve orale consiste en un exposé, suivi d'un entre5en avec la commission d'examen, sur 

l'axe l'acquisi5on L'exploita5on d'un brevet en France, notamment sur les aspect techniques, 

juridique et/ou conten5eux d'un problème de validité, de propriété et/ou de contrefaçon. lors 

de l'entre5en, des ques5ons concernant la déontologie professionnelle, l'applica5on des 

conven5ons européennes où interna5onales et des règlements et direc5ves communautaires 

et de l'Union européenne ainsi que les droits étrangers prévus à l'ar5cle 9 de ce règlement de 

l'examen pourront être posées. 

 

Le candidat dispose de 1h30 pour préparer le sujet qu'il traitera devant le jury pendant environ 

30 minutes, sans toutefois que cela excède 45 minutes, ques5ons comprises. 

 

Enfin, à la fin de l'épreuve le candidat ne devra conserver aucun document écrit ou note 

personnelle, et devra res5tuer les documents ou objets qui lui ont été éventuellement remis 

pour analyse. 

 
 
 
 - LeDre du client         pages 2 à 4 
 - revendicaMons des brevets français et européen POX    page 5 
 - revendicaMons de la demande de brevet Monkey POX   page 6 
 - revendicaMons des brevets français et européen Marbourg   page 7 
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LeDre du client 
 
Bonjour,  
 
 
Aujourd’hui, le 17 septembre 2022, nous souhaitons, sur recommandaMon de notre avocate 
Me Lacand, votre assistance concernant les problèmes en maMère de brevets que nous 
rencontrons actuellement. 
 
Nous développons au sein de notre société, VACCI-CURE, diverses soluMons injectables contre 
les infecMons anciennes qui ressurgissent actuellement. Nous avons, depuis de nombreuses 
années, développé des candidats vaccins contre les virus de la variole (POX virus), contre la 
toxine botulique, contre le virus de Marbourg et contre le virus de la poliomyélite. 
concernant les virus, notre technologie est basée sur des ARN messagers codant des protéines 
virales, ARN que nous encapsulons dans des vésicules lipidiques à différents pH basiques. Ces 
vésicules ciblent spécifiquement les cellules du système immunitaire permeDant une réponse 
adaptée et très efficace. les vésicules lipidiques sont développées par la société ANCIENNA, 
spécialisée dans les lipides modifiés sous forme de nanoparMcules. 
 
Historiquement, nous travaillons sur les virus de la famille POX, virus responsables de la variole 
dite « classique », et les varioles plus récentes dites « variole du singe » (Monkey POX) et 
« variole du pangolin » (Pango POX). Ces trois virus sont assez similaires, mais ont cependant 
quelques spécificités. Tous les virus POX expriment la protéine membranaire 6K2, qui est un 
très bon anMgène viral, permeDant de développer un vaccin. 
Le virus Monkey POX est quant à lui le seul à exprimer une autre protéine membranaire, la 
protéine M-7K3. CeDe protéine découverte fin 2018 est également un très bon anMgène viral, 
et permet de fabriquer un vaccin spécifique de ceDe forme de variole. 
 
Nous avons déposé le 13 janvier 2003 une demande de brevet français concernant un vaccin 
anM POX virus, avec ANCIENNA. Le brevet français est délivré depuis 2006 et nous le 
maintenons en vigueur depuis. Le 13 janvier 2004.  
Nous avons déposé une demande de brevet européen, sous priorité de la demande française, 
pour laquelle nous avons désigné tous les États contractants disponibles sauf l’Italie. CeDe 
demande a donné lieu à la délivrance d’un brevet le 16 janvier 2022. Ce brevet a été validé en 
Espagne, et nous avons désigné des mandataires locaux en France, Allemagne, au Royaume 
Uni, en Belgique et en Suisse. 
Une autorisaMon de mise sur le marché (AMM) nous a été accordée le 1er mai 2022 pour le 
vaccin avec la protéine 6K2 de séquence SEQ ID NO : 3, et nous commercialisons ce vaccin 
depuis juin 2022. 
Le marché du virus contre la variole est important car ceDe maladie refait son appariMon 
depuis mai 2022, notamment en France. Nous avons appris qu’un concurrent, KILLPOX, allait 
commercialiser un vaccin en février 2024. Ce vaccin est semble-il le même que le nôtre. Nous 
sommes certains qu’ils fabriquent depuis 6 mois leur vaccin en vue de l’obtenMon d’une AMM. 
Nous voulons les arrêter. 
 
Nous avons également déposé une demande de brevet français le 13 avril 2010 sur un vaccin 
contre le virus Marbourg, toujours en copropriété avec ANCIENNA. Le brevet français est 
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délivré depuis fin 2013 et maintenu en vigueur. Sous priorité, nous avons déposé en 2011 une 
demande de brevet aux États Unis et en Europe. La demande américaine est rejetée au Mtre 
de l’arMcle 35 U.S.C. 101, mais nous ne savons pas pourquoi, car les revendicaMons sont les 
mêmes qu’en Europe.  
Pour le brevet européen, nous avions reMré la désignaMon de l’Espagne et de la Belgique et le 
brevet délivré le 17 janvier 2015 a été validé en Italie et nous avons désigné des mandataires 
locaux en Allemagne, au Royaume Uni et en Suisse.  
Pour tous nos brevets européens, nous ne maintenons en vigueur les brevets dans les États 
ayant raMfié les accords de Londres que si nous avons désigné un mandataire local. 
 
Nous avons déposé en 2019 une demande de brevet français spécifique au traitement des 
maladies liées au virus de la variole du singe, dont la protecMon est basée sur une posologie 
parMculière : 3 doses séparées par 28 jours chacune. Les tests montrent que si une autre 
posologie est envisagée, le vaccin n’est efficace que dans 10% des cas, contre 95% selon ceDe 
posologie.  
ANCIENNA avait d’ailleurs développé une forme galénique parMculière de ses lipides 
permeDant une telle posologie. Il s’agit d’une forme de capsule à effet retard, calibrée pour 
diffuser les anMgènes en trois fois. 
CeDe demande de brevet est en tous points similaire à une demande de brevet belge de 2018, 
dont la priorité est valablement revendiquée, et pour laquelle le rapport de recherche établi 
par l’OEB était très posiMf. Le brevet français n’est pas encore délivré et nous aDendons le 
rapport de recherche préliminaire. 
L’INPI nous a demandé il y a un mois de fournir une copie de la recherche antérieure réalisée 
en Belgique. Nous sommes assez confiants concernant la procédure de délivrance de ceDe 
demande française. 
 
Aujourd’hui comme vous le savez, il n’y a pas assez de doses de vaccin contre la variole du 
singe. Nous avons été approchés par une société, MONKEYKILL qui souhaite développer un 
vaccin avec notre technologie. Nous avons entamé des négociaMons de licence, mais la société 
n’avait pas une bonne santé financière selon nous, de sorte que les négociaMons ont échoué à 
notre iniMaMve.  
Nous sommes donc aujourd’hui les seuls à exploiter en France un vaccin, soit contre tous les 
virus POX, soit spécifique au Monkey POX. 
 
Nous avons reçu hier un courrier du ministère de la Santé nous informant que nous devions 
produire plus de vaccins, accompagné d’une copie du journal officiel de la république française 
publiant un arrêté ministériel. Notre chef de producMon est très inquiet de la teneur de ce 
courrier qui a l’air menaçant, et il ne comprend ce que cela signifie réellement. 
 
Au surplus, nous avons idenMfié une peMte startup basée à Liège en Belgique, VACCINORD, qui 
produit, en Belgique, et vend depuis son site de Yport en France pour la Somalie (territoire ou 
nous vendons le plus notre vaccin) des doses de vaccin contre le virus Marbourg. Nous 
sommes convaincus que le vaccin est exactement le même que le nôtre. D’ailleurs, leur chef 
de projet est un ancien salarié de chez nous. 
 
Nous avons au préalable envoyé une leDre de mise en demeure à VACCINORD, pour l’informer 
de nos droits sur les vaccins Marbourg, et ceDe dernière nous a indiqué avoir une licence 
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exclusive que lui a concédé ANCIENNA sur notre brevet. Ils nous disent donc qu’ils ne peuvent 
pas être pas contrefacteurs. 
Notre directeur juridique est déçu que nous ne puissions rien faire contre VACCINORD.   
 
Tout ceci nous paraît tellement compliqué, et notre avocate qui est spécialisée en droit des 
affaires, nous a recommandé de vous contacter. Pourriez-vous nous aider à y voir plus clair et 
nous indiquer ce que nous pouvons faire  
- concernant nos brevets POX 
 - vis-à-vis de KILLPOX 
 - concernant MONKEYKILL 
 - avec la leDre du ministère de la santé,  
- concernant nos brevets Marbourg, et en parMculier vis-à-vis de VACCINORD, et  
- plus généralement ce que nous pouvons faire avec ANCIENNA ? 
 
Pour vous aider, nous vous transmeDons les revendicaMons de nos brevets ou demandes de 
brevets. 
 
Bien cordialement,  
        
 

Louis Marbourg-Pasteur , CEO VACCI-CURE 
 
 
 
P.J. : revendicaMons de nos brevet et de notre demande de brevet 
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REVENDICATIONS BREVET FR POX 
 

1- ComposiMon comprenant un acide nucléique codant la protéine 6K2 de séquence 
consensus SEQ ID NO : 1, ledit acide nucléique étant encapsulé dans une vésicule 
lipidique consMtuée d’acides gras hydrogénés et epoxydés, ladite vésicule ayant un pH 
basique, ladite vésicule lipidique ayant une taille de 1 à 5 nm. 
 

2-  ComposiMon selon la revendicaMon 1, où l’acide nucléique est un acide ribonucléique 
ou ARN. 
 

3- ComposiMon selon la revendicaMon 1 ou 2, où l’acide nucléique code les protéines de 
séquence SEQ ID NO : 2 à 7. 
 

4- ComposiMon selon l’une quelconque des revendicaMons 1 à 3, où l’acide nucléique 
consiste en l’une des séquences SEQ ID NO : 8 à 13. 
 

5- ComposiMon selon l’une quelconque des revendicaMons 1 à 4, en tant que 
médicament. 
 

6- ComposiMon selon l’une quelconque des revendicaMons 1 à 4, pour son uMlisaMon 
pour le traitement de la variole induite par les virus POX. 

 
_________________________ 

 
REVENDICATIONS BREVET EP POX 
 

1- ComposiMon comprenant un acide nucléique codant la protéine 6K2 de séquence 
consensus SEQ ID NO : 1, ledit acide nucléique étant encapsulé dans une vésicule 
lipidique consMtuée d’acides gras hydrogénés et epoxydés, ladite vésicule ayant un pH 
basique, ladite vésicule lipidique ayant une taille de 1 à 5 nm, où l’acide nucléique 
code les protéines de séquence SEQ ID NO : 2 à 7. 
 

2-  ComposiMon selon la revendicaMon 1, où l’acide nucléique est un acide ribonucléique 
ou ARN. 

 
3- ComposiMon selon la revendicaMon 1 ou 2, où l’acide nucléique consiste en l’une des 

séquences SEQ ID NO : 8 à 13. 
 

4- ComposiMon selon l’une quelconque des revendicaMons 1 à 3, en tant que 
médicament. 
 

5- ComposiMon selon l’une quelconque des revendicaMons 1 à 4, pour son uMlisaMon 
pour le traitement de la variole induite par les virus POX, sous réserve que ledit virus 
POX ne soit pas le virus responsable de la variole du singe. 
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REVENDICATIONS DEMANDE FR MONKEY POX  
 

1- ComposiMon comprenant une vésicule lipidique consMtuée d’acides gras hydrogénés 
et epoxydés, ladite vésicule ayant un pH basique, ladite vésicule lipidique ayant une 
taille de 1 à 5 nm, ladite vésicule comprenant un acide nucléique codant la protéine 
M-7K3 du virus de la variole du singe,  
pour son uMlisaMon pour le traitement de la variole du singe,  
ladite composiMon étant administrée sous la forme de 3 doses séparées de 28 jours. 

 
2- ComposiMon pour son uMlisaMon selon la revendicaMon 1, où ledit acide nucléique est 

un acide ribonucléique. 
 

3- ComposiMon pour son uMlisaMon selon la revendicaMon 1 ou 2, en associaMon avec un 
agent anMviral. 
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REVENDICATION BREVET FR MARBOURG 
 

1- ComposiMon comprenant un acide nucléique codant la protéine VP24 de séquence 
SEQ ID NO : 1, ledit acide nucléique étant encapsulé dans une vésicule lipidique 
consMtuée d’acides gras monoinsaturés, hydrogénés et époxydés, ladite vésicule 
ayant un pH basique, ladite vésicule lipidique ayant une taille de 7 à 15 nm. 
 

2-  ComposiMon selon la revendicaMon 1, où l’acide nucléique est un acide ribonucléique 
ou ARN. 

 
3- ComposiMon selon la revendicaMon 1 ou 2, où l’acide nucléique consiste en l’une des 

séquences SEQ ID NO : 8 à 13. 
 

4- ComposiMon selon l’une quelconque des revendicaMons 1 à 3, en tant que 
médicament. 
 

5- ComposiMon selon l’une quelconque des revendicaMons 1 à 3, pour son uMlisaMon 
pour le traitement des fièvres hémorragiques à virus de Marbourg. 

 
_________________________ 

 
 
REVENDICATION BREVET EP MARBOURG 
 

1- ComposiMon comprenant un acide nucléique codant la protéine VP24 de séquence 
SEQ ID NO : 1, ledit acide nucléique étant encapsulé dans une vésicule lipidique 
consMtuée d’acides gras monoinsaturés, hydrogénés et époxydés, ladite vésicule 
ayant un pH basique, ladite vésicule lipidique ayant une taille de 7 à 15 nm. 
 

2-  ComposiMon selon la revendicaMon 1, où l’acide nucléique est un acide ribonucléique 
ou ARN. 

 
3- ComposiMon selon la revendicaMon 1 ou 2, où l’acide nucléique consiste en l’une des 

séquences SEQ ID NO : 8 à 13. 
 

4- ComposiMon selon l’une quelconque des revendicaMons 1 à 3, en tant que 
médicament. 
 

5- ComposiMon selon l’une quelconque des revendicaMons 1 à 3, pour son uMlisaMon 
pour le traitement des fièvres hémorragiques à virus de Marbourg. 
 
 
 

 



  

 

 

 


