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Abstract: The synthesis of a series of tricyclic quinoxalines is described. These compounds exhibit good affinity for 

both the strychnine-insensitive glycine site of the NMDA receptor and the AMPA receptor. 

There is considerable interest in the modulation of excitatory amino acid receptors as a possible means of 

alleviating the neurological damage associated with disorders such as cerebral ischemia, Huntington’s chorea, 

epilepsy, and Alzheimer’s disease. 1 The N-methyl-D-aspartate (NMDA) and a-amino-%hydroxy-5-methylisoxazole- 

4-propionate (AMPA) receptors have attracted the most attention as possible therapeutic targets. Recently, it has 

been shown that glycine is required for activation of the NMDA receptor.* This has led to the identification of a 

strychnine-insensitive glycine site associated with the NMDA complex. There are several classes of antagonists 

which have been shown to bind at the glycine site, including kynurenic acid (I), quinoxalinedione (2) and HA-966 (3) 

derivatives.3 These chemical series also show varying aflinities for other excitatory amino acid receptors. It has 

recently been suggested by several laboratories that inhibiiion of both the NMDA receptor as well as a non-NMDA 

receptor may be necessary for maximal protection from cell death during an ischemic event4 As a result, a 

compound which shows activity at both the glycine site of the NMDA receptor and the AMPA receptor may have a 

higher level of protection in cerebral ischemia when compared to an agent which shows selectivity for only one 

receptor. We wish to report a new series of tricyclic quinoxaline compounds which exhibit good affinity for both the 

glycine and AMPA sites. 
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Initially, we prepared a series of quinoxalinediones to ascertain if it would be possible to place a substituent 

on one of the nitrogens and still retain activity at the glycine site. As can be seen in Table 1, placement of alkyl 

groups on the quinoxalinedione results in decreased binding. However, the methyl derivative (5) does still retain 

activity,5 while the ethyl compound (6) decreases the inherent binding by a large factor.6 This result implied that the 

glycrne receptor woutd tolerate some substitution in the “northeastern” portion of a quinoxalinedione. The affinity for 

AMPA receptors, in contrast, was relatively unchanged in the molecules. As a result, we began to focus our efforts 

on a series of tricyclii quinoxalines. 
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The synthesis of the imfdazole denvative is outlined in Scheme 1. This route involves the reaction of the 

tetrachloroquinoxaline (8) with the amino acetal (9). This afforded the substituted trichloroquinoxaline (10). Treatment 

of this compound with 3N HCI then afforded the desired tricyclic quinoxaline (11). Although this strategy was 

attractive due to its brevity, the overall yiekf (15%) was disappointing.iO 

SCHEME 1 

8 
10 11 

Conhtions: A) Aminoacetaldehyde dimethyl acetal (9). dioxane. B) 3N HCI 

The preparation of the triazole derivative (13) and the tetrazole derivative (14) is outlined in Scheme 2. Both 

routes begin with the reaction of the quinoxalenedfone (4) with hydrazine hydrate. lf This affords the hydrazide (12) 

which can be converted to the triazole (13) by reaction with triethyl orthofomlate. l2 The tetrazole derivative (14) was 

prepared by reaction of the hydrazide (12) with nitrous acid. Several compounds made via these methods are shown 

in Table 2. 

SCHEME 2 
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Conditions: A) Hydnuine hydrate, H20. B) HC(OEt)3 C)NaNwC!I 
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As illustrated in Table 2, compounds (11) and (13) show binding achvity at the glycine site comparable with 

DCQX (4). Furthermore, these compounds profile as glycine antagonists in the guinea pig myentertc plexus 

preparation, inhibiting L-glutamate induced contractions in a glycine-reversible manner.13 The tetrazole derivative 

(14) did not show good affinity for the glycine site. This demonstrates that the strychnine-insensitive glycine receptor 

WIII allow only specific ring fusion strategies in the northeastern portion of a quinoxaline molecule. One possible 

explanation for this phenomena is based on electrostatic considerations. For example, preliminary results with 

electrostatic potential calculations on several molecules in Table 2 suggest that compounds (11) and (13) are more 

similar in nature to DCQX as opposed to compound (14). As a resuft, the receptor still recognizes the former two 

compounds as viable hydrogen bond acceptors much like DCQX.f4 With regard to the AMPA site, compounds (11) 

and (13) are more potent than DCQX. This implies that placement of a ring such as those shown in Table 2 onto a 

qurnoxaline molecule increases the affinity of the molecule for the AMPA site. 

In conclusion, we have described a series of quinoxaline compounds which show affinity for both the glycine 

and AMPA sites. As an AMPA antagonist alone has been shown to be beneficial in preventing neurodegeneration 

associated with an ischemic event,’ an agent which shows affinity for the glycine site as well as the AMPA receptor 

may have additional benefits. 
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