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Introduction. Solid-phase combinatorial chemistry has

Figure 2. Anthranilic acids1{1—5} used for library synthesis.

frequently been employed for the rapid generation of libraries or +H3N\i Me 2 i

because of the increasing demand for new molecules with OMe ﬁ)ko""e wwe

pharmacological and medicinal properties or biological NHs" CF NH,™Cr

activity 13 a1 42 4(3)
Many such compounds that possess biological activity are F

derived from heterocyclic structures that frequently appear

in natural products. Therefore, the one way to ensure the — ~ >Nz NH, @NHZ NH,

success of organic synthesis in the drug development process 4“4 45 46} &7}

is to first achieve the synthesis of such heterocyclic
structures:® Benzoannelated nitrogen heterocycles have been
especially well-recognized for their pharmacological proper- Scheme 1.Synthesis of the Triazene Resi@s

Figure 3. Amines4 used for library synthesis.

ties® Among them, benzotriazinones have displayed a broad G\NAPh
range of biological activities, including their affinity for NH, 1) BF3eOEt;, iAmONO Noy
5-HT:a receptors’; cytotoxicity? antipsychotic, antimicro- COM T1H0F°ICCTZI’1C|2 CO,HNE;*
bial, and antitumor effect$. Related structures have other :
. . . . . 2) Pyr/DMF (1:1),rt, 1h
such interesting properties displayed as antiinflammatory - 1
agents! thromboxane synthetase inhibitors, and antihyper- 1{?;} Q/\ N Ph 3{':‘_5}
tension agent¥ In addition, 3-phenyl-1,2,3-benzotriazin-4- 3) EtsN 2

ones show herbicidal activify.

The benzotriazinone core structure is, in contrast to open-  Recently, we introduced the triazene T1 linker system as
chained triazene¥,less susceptible to ring cleavage under a viable method for the construction of arenes libraries using
acidic conditions. This skeleton is a useful intermediate for the flexible chemistry of the diazonium groép?® In
the synthesis of new fungicidéIn addition, the cytotoxic ~ addition, cinnoline¥ and benzotriazofé libraries have been
and mutagenic properties of antitumor triazene compoundssynthesized using ortho-substituted arenes. Therefore, we
are well-knownt® Dacarbazine (DTIC) has been used in intended to expand the scope of the triazene linkers to the
the treatment of malignant melanoma and Hodgkin tumors. important class of benzotriazin-4-ones.

Recent studies have been developed new triazine prodrugs Results and DiscussionStarting from anthranilic acids
such as the novel agent Temozolomide (TMZ, Temotdf),  1{1-5} (Figure 2) and benzylaminomethyl polystyrei, (
which is used against malignant melanoma and brain tumors.triazene carboxylate resii® 1—5} were prepared on a 5-g
Mitozolomide® is another example of an antitumor imid- scale. This was achieved by diazotation of the aminobenzoic
azotetrazine (Figure 1). acids withiso-amyl nitrite, coupling to the benzylamine resin

Despite their usefulness, however, a combinatorial access2, and subsequent treatment with triethylamine according to
to this benzoannelated heterocycle using solid-phase methodshe synthesis of polymer-bound 4-aminobenzé&tééScheme
has not yet been reported. In this paper, we present thel). The resins are indefinitely stable at room temperature.
synthesis of 3-substituted 6-aryl-(1,2,3)-benzotriazin-4-ones The only exception is the iodo-substituted re3§a}, which
using polymer-bound triazenes. should be stored at low temperatures and in the absence of
light.

:To whom qorrg_spondence should be addressed. Braese@ioc.uka.de. 9 The triazene carboxylate resigisl—5} were coupled with
Kekule-Institut fur Org. Chemie, University Bonn. . . . . .

¢ BASF AG, Ludwigshafen. different amino acids and amine$§{1—-7} (Figure 3),

8 Institut fir Org. Chemie, University Karlsruhe. employing 2-chloro-1-methylpyridinium iodide as a coupling
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a Purities determined by GC. Identification BKM/*3C NMR spectroscopy and MS.

reagem?®?” (Scheme 2). This reaction has been carried out diversity. Even amines with a low degree of nucleophilicity,
with different amino acid methyl esters and alkyl and aryl such as 2-fluoroaniline4{6}), can be used. In general,
primary amines4{1—7} to introduce another point of hydrochlorides of the corresponding amines are tolerated.
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Table 2. Benzotriazinone40 Prepared

Yield (%) Purity (%) Yield (%) Purity (%)
Ph Ph
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a pPurities determined by GC. Identification BM/*3C NMR spectroscopy and M8.Order of coupling is reversed.

Scheme 2. Amide Coupling on Solid Support QBPH B’OH OH BpH
>L< >— 1 Ph—< :}—B\ Me—< >— 1
O/\NAPh O’\NAPh OH OH OH OH
N. ' {1} 7(2) 73) 74
°N

RNHy 4{1-7} N*N Io)
Cl
COzHNEty*  EtaN, CHyCly R OH OH OH
= H B, BrOB\ MeOOB\
O OH OH OH
1 N7 el 1 cl
R SN R 75 76} 77
3{1-9} Me 5{1-5,1-7} Figure 4. Boronic acids7{1—7} used for library production.
Scheme 3.Cleavage-Cyclization of Benzotriazinones ] ] ]
6{1-5,1-% Scheme 4. Suzuki Coupling on a Solid Support
s P
Q N en Q@ e a-son, @ NP
Ny o N.,N‘N.RZ N 7{1-7} New
2 5% TFA/CH>Clz CO->"HNEt.* Pd(PPhg)s, NazC03 COZ'HNE[3+
NR i, 5-10 min o 2 3 DMF,85°C,12h
H 67-99% purity
¢ 27-81% over three steps e i Ar
5(1-5,1-7} 6{1-5,1-7} 32 8(1-7}

The benzotriazinones${1-5,1-7}, were obtained in dichloromethane at room temperature, the mixture was
solution by cyclization after acidic cleavage. Thus, after filtered, and the solvent was removed by evaporation. The
treatment of the triazene8§{1—5,1-7} with 5% TFA in benzotriazinone§{ 1—5,1—7} were isolated in good overall
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Scheme 5.Amide and Subsequent Benzotriazinone Formation on Solid Support
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Scheme 6Liquid-Phase Synthesis of Benzotriazinones
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yields (27-81% over three steps) and sufficient purities{67  ates required tedious purification by chromatography, and
99%) without any further purification (Scheme 3). the final product was contaminated with diethylamine

The mild cleavage conditions allow the synthesis of hydrotrifluoroacetate. Sidestepping the handling of the quite
various functionalized arenes with halo and ester function- carcinogenic triazenes is an additional advantage to the solid-
alities (Table 1). phase procedurd.

The next modification on the bead was exemplified by a ~ Conclusion.We have demonstrated a new synthesis for
Suzuki coupling®?® to introduce an arene functionality in the T1 triazene linkét to yield benzotriazinones. Since this
the 4-position. The polymer-bound aryl iodid2} was moderately sensitive heterocycle is formed on (at) the final
coupled with arylboronic acidg 1—7} (Figure 4) via Suzuki step, this synthesis is applicable to various transformations
reaction to form the triazene biaryl resi8il—7} . Different on the arene core. Further applications toward the synthesis
palladium catalysts, B(tlbay, Pd(OAc), and Pd(PP4), of other heterocycles are currently being investigated and
were tested. Among them, Pd(Rphwith dimethylform-  Wwill be reported in due course.
amide (DMF) as the solvent gave the best results after 12 h
at 85°C (Scheme 4). It is remarkable that the carboxylate
moiety remains intact during the coupling. However, since
the nitrogen content of the resin decreases to&@n of its
initial value, the counterion may be exchanged.

Finally, the triazene carboxylate resir&,1—7}, were
coupled with phenylalanine methyl estdf3} and finally
cleaved from the resin with diluted TFA to provide the
benzotriazinoned,0{ 1—7} (Scheme 5) in acceptable yields
and purities.

The order of the coupling steps (amide formation, Suzuki ~ Supporting Information Available. Experimental details
coupling) was reversed for one case. Thus, the polymer-and data are available as Supporting Information. This
bound aryliodide3{ 2}, was first reacted with phenylalanine material is available free of charge via the Internet at http://
methyl ester under improved reaction conditions to yield the pubs.acs.org.
corresponding amiQe and s',ubsequently. couplgd with 4'me,th'References and Notes
oxybenzeneboronic acid via the Suzuki reaction. The purity
of the benzotriazinone,0{ 7}, obtained after cleavage with

TFA, was 58%. In this case, the purity of the corresponding  (2) war, w. A.J. Chem. Inf. Comput. SA997, 37, 134—140.
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