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1.

En primer lugar, la patente americana US 5,519,021 titulada
“BENZOXAZINONES AS INHIBITORS OF HIV REVERSE TRANSCRIPTASE"
revela compuestos de férmula (), combinaciones de los mismos, o de sus
sales, en la inhibicion de la HIV transcriptasa reversa, la prevencion o
tratamiento de infecciones por VIH y en el tratamiento del sindrome de
inmunosduficiencia adquirida resultante. Asi mismo, describe en forma detallada
procesos de sintesis o de obtencion de los compuestos de férmula (1), entre los
que se encuentra perfectamente identificado el (-) 6-chloro-4-cyclopropyl
ethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one o Efavirenz que

corresponde al compuesto objeto de sintesis de la solicitud en tramite.

En esta anterioridad si bien es cierto el proceso no es idéntico al revelado en la
solicitud colombiana, se observa claramente la obtencién de (S)-6-cloro-4-
ciclopropiletinil-4-trifluorometil-1,4-dihidro-2H-3,1-benzoxazin-2-ona (efavirenz)
mediante el uso de un intermediario de tipo amino alcohol que es idéntico al
intermediario de formula (1) que se toma como compuesto de partida para el
proceso de obtencidn que se expresa en el respectivo capitulo reivindicatorio
de la solicitud en tramite, y puesto que este intermediario inicial es el soporte —
por llamarlo de alguna manera- del proceso de sintesis de la solicitud
colombiana, al ser este compuesto al que posteriormente se le haran las
correspondientes acilacion del grupo amino (con la adicion del cloroformiato de
alquilo) y posterior deshidratacién con base fuerte para el cierre del anillo -
reacciones que en si son comunes y reconocidas por cualquier persona
medianamente versada en la materia- es entonces evidente la falta de nivel
inventivo de dicha solicitud colombiana al utilizar este intermediario -descrito ya

en el estado de la técnica-, en la obtencion de Efavirenz.

La patente americana US 5,922,864 titulada “EFFICIENT SYNTHESIS OF A
1,4-DIHYDRO-2H-3,1-BENZOXAZIN-2-ONE” revela un método para Ila
preparacion del compuesto (-) 6-chloro-4-cyclopropylethynyl-4-trifluoro methyl-
1,4-dihydro-2H-3,1-benzoxazin-2-one (Efavirenz), el cual es llevado a cabo
usando una reaccidén de ciclizaciéon del intermediario amino alcohol con un
alquil o aril cloroformato y una base. Como vemos, dicho proceso americano

usa el mismo compuesto de partida y medios de reaccion similares para llegar




al mismo compuesto final que se pretende proteger con esta solicitud
colombiana.

En definitiva, esta anterioridad contiene absolutamente todas las
caracteristicas que sustentan tanto la novedad como el nivel inventivo de la
solicitud colombiana en tramite, en otras palabras, menciona especificamente
los mismos intermediarios de sintesis, las mismas condiciones de temperatura
y ambiente de reaccion, los mismos tipos de solventes y bases para la
reaccion, los mismos reactivos (cloroformatos), y ademas, el proceso consiste
también de dos pasos, donde el primero es también una reaccion entre un
intermediario tipo aminoalcohol con un formiato de alquilo y el segundo es una

ciclacion sustentada en la adicion de una base fuerte.

La solicitud colombiana en tramite menciona dentro de su capitulo
reivindicatorio la cristalizacion y/o aislamiento del compuesto de formula (lll)
(efavirenz) a partir de una solucion final de reaccién en acetato de etilo, y a
través de la adicion de agua (separaciéon de la capa de acetato de etilo, la
concentracion del acetato de etilo), la adicion de heptanos, y el lavado con HCI
acuoso, agua, carbonato acido de potasio acuoso, y agua, posterior destilacion
del solvente y cristalizacion del compuesto. Dichos métodos de separacion son
métodos convencionales de separacién por mezcla de solventes de distintas
polaridades o de cristalizacion por cambio en la polaridad de la mezcla
solvente, como cualquier persona medianamente versada en la materia

reconoce.

Finalmente, es importante resaltar que el capitulo reivindicatorio de la solicitud
colombiana en tramite, transmite equivocadamente en la redaccion la
estructura del compuesto (ll) puesto que en el lugar en el que deberia ir la
respectiva estructura del compuesto amino alcohol de férmula (l1),
encontramos la estructura del compuesto de féormula (lll); en consecuencia,
existe una inconsistencia o falta claridad en la redaccién de dicho capitulo por

parte del solicitante.
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Il. COMPLEMENTO DE INFORMACION.

Por si no fuesen suficientes los argumentos dados en la oposicion presentada
oportunamente, es relevante precisar que el tipo de reaccién a través de la cual se
consigue transformar el compuesto de férmula | al compuesto de formula Ill se
reduce, en la primera etapa, a una simple sustituciéon nucleofilica del nitrégeno del
compuesto de férmula | sobre el carbono que sustenta o sostiene el grupo
carboxilo del cloroformiato de alquilo, promovido por una base que permita retirar
un proton del nitrogeno involucrado y obtener por consiguiente el compuesto de

férmula (I1).

Como toda persona medianamente versada en la materia sabe, este tipo de
reacciones (alcoxicarbonilaciones) son muy frecuentes y reconocidas en procesos
de derivatizacién de aminoéacidos, ya que dichas alcoxicarbonilaciones, con una
posterior esterificaciéon, proveen una alternativa muy conveniente, que permite la

posterior cuantificacion de dichos aminoacidos por cromatografia de gases'.

Dichos derivados (N-alcoxicarbonil metil ésteres) son preparados a través de un
proceso de dos pasos que involucra en el primero la reaccion con cloroformiatos
de alquilo en medio acuoso, seguido de una esterificacion con diazometano,

veamos.

R'OCNH” “COOCH,

Fig. 5. Derivatization of amino acids by alkoxycarbonylation fol-
lowed by esterification.




Si bien es cierto que en la solicitud colombiana en cuestién no nos referimos a
aminoacidos, se puede apreciar que tanto las condiciones (presencia de una
base), los reactivos (cloroformiatos de alquilo), como las caracteristicas
quimicas del compuesto de formula | (grupo amino) y del compuesto (ll) (tipo
carbamato), coinciden con algunas de las caracteristicas de este tipo de
reacciones de derivatizacion de aminoacidos que se encuentran descritas con
anterioridad en el estado de la técnica; en otras palabras, lo expuesto
demuestra de alguna manera la ausencia de nivel inventivo de la solicitud

colombiana en tramite.

En el mismo sentido, la segunda parte (ciclacién) del proceso de la solicitud
colombiana en tramite, se resume también a una simple adicién nucleofilica del
oxigeno del grupo hidroxilo sobre el carbonilo del compuesto de férmula I,
ciclacion que se debe a la pérdida de un protdn por parte del hidroxilo

promovida por la presencia de una base.

En conclusion el tipo de reacciones que involucra la solicitud colombiana en
tramite para la obtenciéon de Efavirenz, carece por completo de nivel inventivo
ya que son reacciones detalladamente descritas y reconocidas con anterioridad

en el estado de la técnica.

Por todo lo anterior, ruego se analicen los argumentos expuestos con el rigor y
detenimiento habituales y que en consecuencia se decrete, ademas de la

negacion de la solicitud en comento, el archivo del expediente que la contiene.

Senor Superintendent

JOSE LUI ES VILLAMIZAR
C.C. 79.152.473 de Usaquén
T.P. 44655 del C. S de la J.

! Yamamoto et. Al, 1982 y Makita et. Al, 1982.
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Abstract: A new method has been designed to prepare the known benzoxazinone
derivative 2-(N-phthaloylmethyl)-4H-3,1-benzoxazin-4-one (4). The acyl chloride
derivative N-phthaloylglycine reacts with anthranilic acid in chloroform, in the presence
of triethylamine, to give an intermediate that is then reacted with cyanuric chloride, used
as a cyclization agent, to produce the benzoxazinone derivative.

Keywords: Benzoxazinone; Quinazolones; Cyanuric acid

Introduction

Due to their interesting biological and other properties, 4H-3,1-benzoxazin-4-one derivatives are an
important class of compounds [1-4]. Like other heterocyclic compounds, they are used directly or
indirectly in many industrial, research and clinical applications. For example, they can be used as
starting materials for different clinically used 4-quinazolone derivatives [5,6-9]. Benzoxazinone
derivatives are also used as antiphlogistic drugs [2,10]. Anthalexine, another compound of this type,
finds use as an antifungal and antibacterial agent [11-14]. If a vinyl or phosphate functional group is
connected to an aromatic ring located at the position 2 of the heterocycle, as in benzoxazinones 1 and 2

(Scheme 1), the resulting compounds possess antimuscular contraction properties and can be used as a
hypnotic drug [3,15].
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Scheme 1
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Considering the special structure of benzoxazinone derivatives, two sites are available for
nucleophilic attack, that is, two different sites with partial positive charges that can lead to the opening
of heterocyclic part of benzoxazinone derivatives by different attacking nucleophiles. In most of cases,
reclosure of the heterocyclic part of the molecule provides a new compound with interesting chemical
properties [16]. Competition between the two mentioned sites towards nucleophilic attack depends on
different parameters such as the size of the nucleophile, the nucleophilicity of the nucleophile and the
nature of the substituted nucleophile with respect to the two rings of the benzoxazinone. In general,
benzoxazinone derivatives offer good opportunities for substitution reactions at position number 2 of
the heterocycle and positions 5, 6, 7 and 8 of the aromatic ring. This characteristic of the molecule
enhances the flexibility of the methods which may be used for the synthesis of benzoxazinone
derivatives. Reported methods for the synthesis of benzoxazinone derivatives can be divided into three
classes: (1) methods in which the synthetic strategy leads to intermediates from which a benzoxazinone
ring may be obtained under the influence of a cyclization agent [17]; (2) methods based on the
selection of reactants with heteroatoms in a suitable location; these reactants have the required
potential for assembling the heterocyclic part of the benzoxazinone molecule or they should be able to
reform in order to achieve this capability [18] and (3), methods in which the formation of
anthranyl(3,1-benzisoxazole) is a key step of the reaction [19]. The general structure of an intermediate
that can be converted into a benzoxazinone ring with the aid of a cyclization agent can be represented
by molecule 3.
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R
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Compound 3 is formally a derivative of anthranilic acid in which group A, i.e. the group ending up
at the 2 position of the final benzoxazinone product, is a stable group, while OB group is a leaving
group that can induce the heterocylization process. The cyclization agent causes a nuclecphilic attack
of the oxygen atom towards the carbon atom connected to the leaving group OB and thus forms the
heterocyclic ring of the benzoxazinone molecule (Scheme 2).

Scheme 2
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Considering the structural features of these intermediates, we may expzact that the three following
classes of the compounds can cause the cyclization of the aforementiored intermediates:

1. Different kinds of Lewis acids, even strong inorganic ones such as sulfuric acid.

2. Bulky bases with decreasing activity but increasing selectivity.

3. Compounds which can undergo substitution or condensation reactions replacing the OB group

and making a better leaving group.

It is important to note that previous investigations of the stability of benzoxazinone derivatives
with respect to nucleophilic attack showed that when the position 2 of the heterocycle part of
benzoxazinone is occupied by a hydrogen or small alkyl group, then the ring will be opened easily by a
nucleophilic attack [20].

Results and Discussion

We have now prepared the known compound 2-(N-phthaloylmethyl)-4H-3,1-benzoxazin-4-one (4)
by a new method. This compound has previously been prepared by reaction of 2-(chloromethyl)-4H-
3,1-benzoxazin-4-one with with potassium phthalimide [21] or cyclocondensation of anthranilic acid
with phthalimidoacetyl chloride [22]. Our aim in this investigation was to work with reactants which
are widely used in the pharmaceutical and chemical industry and therefore, due to their abundance, are
easy to obtain, so our synthetic strategy was based on the use of cyanuric chloride (2.4.6-trichloro-
1,3,5-triazine) as a cyclization agent. This reagent is available as a white powder of high purity and due
to its specific structure and electronic properties, it is used extensively in the dye and pharmaceutical
industries [23].

\
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One of the main properties of cvanuric chloride is its dehydrogenation ability. As we know, the

—3

R4

dehydrogenation of organic compounds often occurs under difficult conditions, therefore, in this
regard, the availability of mild agents for carrying out such dehydrogenation reactions is particularly
important. Cyanuric chloride is a good dehydrogenation agent for amides, and under mild conditions, it
converts amides to nitrile compounds. For example, p-nitrobenzyl amide in the presence of cyanuric
chloride is converted to p-nitrobenzonitrile [24]. Its use in the presence of triethylamine as an
activation/cyclization agent for macrolactonization has also been reported [25].

For our synthesis we have prepared an intermediate 3 that gives the desired benzoxazinone
derivative directly under the influence of the cyclization agent. In order to prepare this intermediate we
used the reaction in chloroform between anthranilic acid and an acyl chloride derivative in the presence
of triethylamine (Scheme 3).

Scheme 3
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The anthranilic acid (2-aminobenzoic acid) component has two different functional groups
(-COOH and -NH,) and therefore, it is often used in the synthesis of heterocyclic compounds as it can
readily undergo condensation and nucleophilic reactions. In addition, purification and separation of
products using anthranilic acid as a reactant can be carried out easily since anthranilic acid is soluble in
water.
The resulting acid amide, compound 3 (with Ri= Ry = R; = R4 = B = H and R=N-phthaloylmethyl),
undergoes a condensation reaction with cyanuric chloride and by elimination of a hydrochloric acid
} molecule, the next intermediate is produced. This new intermediate now undergoes a cyclization
| process and as a result affords the target benzoxazinone (Scheme 4).
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The intermediate mentioned above may conceivably be obtained by one of two paths: the first is
the condensation reaction of the carboxylate group of the acid amide with cyanuric chloride which
produces intermediate 5. This intermediate, in the presence of excess triethylamine, can undergo a
cyclization leading to the benzoxazinone target 4. The second possibility is the condensation reaction
between the enolic form of the amide functional group in the acid amide 3 and cyanuric chloride
whereby intermediate 6 is produced. This intermediate, as shown, can also undergo a cyclization
process giving the final benzoxazinone derivative 4. Excess triethylamine is used in order to neutralize
HCI, and at the same time increase the rate of the reaction. This chemistry is obviously related to the
cyclization of acylated amino acids by cyanuric chloride/triethylamine to give 2-substituted
5(4H)oxazolones as reported by Huang et al. [26].

Conclusions

A new method for the preparation of a previously synthesized benzoxazinone derivative is
reported. Its main advantage is the use of cyanuric chloride, a well known reagent and easy to obtain in
high purity, as the cylization agent. The method is very convenient and should be applicable to the
synthesis of other benzoxazinone derivatives if other different acyl chloride derivarives and anthranilic
acid are used. Previous syntheses of these types of benzoxazinone derivatives give vields that range
from 27-60% with regards to the starting materials [17-19, 26-28]. In this paper, using the new method,
the overall yield of the final product 4 from the starting materials is 45%, comparable to the previous
methods. However, the availability and simplicity of the starting materials and the experimental
procedure itself make this new path more fiexible. Further research is underway to use this new
procedure to synthesize other derivatives and will be reported in the near future.
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Experimental
General

'H-NMR spectra were obtained on a Bruker DRX 500 Avance and were recorded at 500 MHz. The
resonances are reported in 6 units downfield from TMS. All IR spectra (KBr disks) were obtained on a
Perkin Elmer 237 spectrophotometer. The chemicals and reagents were obtained from Aldrich and
used as received unless specifically stated otherwise.

Preparation of 2-(N-phthaloylmethyl)-4H-3, 1-benzoxazin-4-one (4)
This compound is prepared in three steps:
Step 1. Conversion of N-phthaloylglycine to the corresponding acyl chloride:

Phthaloyl glycine (2.79 g) was placed in a 100 mL round-bottorn flask and then thionyl chloride
(9.8 mL) was added. After adding one drop of dry triethylamine, the mixture was refluxed for 8 hours.
Toluene (50 mL) was added to the flask, and after distillation of toluene, the excess thionyl chloride
was removed. The resulting acyl chloride was used directly for the next step.

Step 2. Reaction of the acyl chloride produced in Stepl with anthranilic acid:

Chloroform (40 mL) was placed in a 100 mL two-neck round-bottom flask and anthranilic acid
(1.87 g) was added. After the addition of triethylamine (1.8 mL) to the mixture, the acyl chloride from
step 1 (0.0136 mole, dissolved in a small amount of toluene and 10 mL of chloroform) was introduced
dropwise. The solution was stirred for 8 hours at room temperature and then washed three times with
distilled water. After vacuumn evaporation, the resulting acid amide product 3 (systematic name: 2-[2-
(1,3-dioxo-1,3-dihydroisoindol-2-yl)-acetylamino]benzoic acid) was recrystallized from ether. Yield =
80 %; melting point = 278-279 °C (lit. [29]: 256-258 °C); IR: 1771, 1713, 1660 and 2365-3280 c¢m’’,
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Step 3. Reaction of the acid amide prepared in Step 2 with cyanuric chloride: \ /

Toluene (50 mL) was placed in a 100 mL round-bottom flask. Then, the acid amide (1 g) and
triethylamine (0.457 mL) were added to the flask. While stirring the solution with a magnetic stirrer,
cyanuric chloride (0.553 g) was introduced over ten minutes and then the solution was refluxed for one
week. The solution was cooled to room temperature, washed three times with a saturated solution of
bicarbonate (50 mL) and then with distilled water (50 mL). Finally the organic phase was dried over
magnesium sulfate and after filtration, the toluene evaporated under vacuum. The resulting crystals of
2-(N-phthaloylmethyl)-4H-3, I-benzoxazin-4-one (4) (systematic name: 2-(4-oxo-4H-benzo|d][1,3]-
oxazin-2-ylmethyl)-isoindole-1,3-dione) were collected and recrystalized from ether. Yield = 60 %
(45% overall); melting point = 261-263 °C (lit. [22]: 235-240 °C); IR: 1766, 1711 and 1647 cm’;
'H-NMR (CDCl3): 4.90 (s, CHa,), 7.38 - 8.82 (m, Ar-H); Anal. Caled for Ci7H gN,04(306.29): C,
66.67; H, 3.26; N, 9.15; O, 20.91. Found: C, 66.61; H, 3.29; N, 9.10; O, 20.99%.
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