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Nmtmct. Synthesis and guanase inbibltory activity oftwo nov& 5:7-fused 4eteroqle8, 
15 and 16. containing the bnidazoI4.5-el[ 1,4ldIazepine ring system, have been rW 

Several reports have recently appeared regarding the detection of abnormally high levels 
ofserum guanase actMtyinpatlents withliver dlseMesllkehepa~.‘Highserumguanase 
actMty has also been reported to be a biochemical indicator af rejection in Uver lranqhnt 
reclpients.2 Further, It has been shown that patients with multiple sclerosis (MS) exhibit 
s~cantly ekvatexl levels ofguanase activity in their cerebral spinal fluids (CSFL and that 
thereisaclasecorrelationbetweentheextentofdisabilityandthelcvelofCSFguanase 
actlvitys In t&s respect, it Is timely that a suitable guanase lnhlbitor may ass&t in exphing 
the biochemical mechanisms of these metabolic disorders as well as in understanding the 
spe&k physiological role played by guanase. 

GuanaseQuaninedeamWase or @anine aminohydrohse, EC 3.5.4.3) catalyzes the 
hydrolysis ofguanine to xantblne (sche=e 1) via the putauve sequence ofinteimediates, 
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collectively depicted as L4 AzeptnomycIn (21 is a naturally occurring antHumor antibiotic. and 
Is considered to be the transition state analogue inhibitor of this enzyme.’ However, an 
examination of 1 reved that both la and Ic contain a quaternary carbon at the 2-position, 
the site of hydrolysis. with geminal thio/amino or thfo/hydroxy funcUonahUes. Therefore, a 
more appropriate inhibitor to mimic the transition state of the deamlnase reaction might be a 
compound such as 3 or 4 having a quaternary carbon attached to two substituents at the 6- 
Position of the imldazo[4,5-el] 1,41diazcplne ring, as contrasted with aseplnomycin that lacks 
such a quaternary carbon We repxt here the synthesis and biochemiczd screening of two 
compounds, 13 and 16, which inwrporate thts Important structural charactertsttcs of 3 and 
4 that Is missing in azepinomycin. 

A retrosyntbetlc analysts of 3 and 4 called for a synthon such as 5 and 6 which 
contained a unique diamlno- or alkm alonate side chain, and fen whichwhen is little 
ltterature precedent. A logical precursor to both S and 6 is the aminomslonate derivative 7@ 

0 OR 
0 

+% 

0 OR 

I30 
0 

H 
N 

# 9 
0 ==ek OR 

0 ';J 
0 Y 

# R 

I I 

(&hum 2). OxidaUon of 7 to produce the iminomalouate tutermediate 8, followed by 
conjugate addition by an amtne or a&or&y nucleophlle would yield the desired diamino- and 
akoxyaminomalonate synthons 5 and 8. respectively. Indeed, bromination of7 in the presence 
of sodtum hydrtde, followed by quenching with ben@amlne or methanol, afforded the destred 
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diethyl2-ben@amino -2-[N-(l-benzyl-5-nitrofmidazolyl-ec lmalonate (9; mp 199 
10 1 ‘C, ‘H NMR, AnaL’ C,H.N) and dkthyl2-[IV-( l-benyl-5-~~0~1~-4~~~~~]- 
2-methoxymalonate (10; mp 126-127 “C. ‘H NMEG Anal.’ C.H,N), respecUveJy (8oheme 3). 
Reduction of 9 and 10 with Pd-C/)I, provided the respecUve 5-amtnoimtdazole derivatives. 11 
(mp 121-123 ‘C, ‘H NMR, AnaL C,H,Nl and 12 (mp 162-163 ‘C, ‘H NMR, Anal.’ C,H,N). 
Treatment of 1 I and 12 with sodium methordde in refluxtng methanol resuhed in ring-&sure 
with concomitant exchange of the ester ethoxlde group with a methoxide to produce 13 and 14, 
respedhrely. It should be noted that 14 was also formed, along with 13, during the ring- 



1 Pd-c(109b)/H2 
MeOH 

0 0 
H 

Et0 

s? e_ > 

0 Y 

12 

1 1) NeoMe/ MeOH 
9 PaOH) 1 w2H 

1% R=mm; 16, R=H 

8 9 

Pd-c (10%) / H2 
MeOH 

1 

0 

-ii&Y l-l 9 
N 

& 
11 

1) NaOMe I MeOH 
2) Pd(OH)z I W2H 

1 

0 

1% R=cH2Ph; 16, R=H 

closureofll. However, since~R,oflSwasveryclosetothatof14inavarletyof~~n~, 
It was more convenient to use the mixture of 13 and 14 for the next step than isolate the 
individual components fkom the mixture. Thus, debenzylation of IS and 14 with Pd(oHl,/~ 
in acetic acid provided lb and 16. which were separated and/or purified by silica ge.l flash 
chromatography, using a gradient of chloroform-methanol as eluent (6: 1 + 4: 1). The specwal’ 
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andanalyucaldata70fl15and16wereco- wlth!the~t3tru-Thegtructures 
of both lb and 16 were also conflnned by single-crystal X-ray dlf&acUon analy~3is.~ 

Finally, both 15 and 16 were screaned In Wro against rabbit liver guanase in a ‘MEI 
buffer (pH 7.6) at 21 “C. by spectrophotometriatlly monitoring the rate of hydro&wis of the 
subslrateguanineat248nm. BothwerefoundtobelnhWtomofthisenqmewithK,’s= 1.9 
~lo’~Mand55.4~ 10-4M,qq&Wely. TothebeWofoqknowkd@. noI$hasyetbeen 
reported for azepinomycin. although Its IC, (=0.5 x l@‘) in Us&e culture systems is known.* 
NewWheless, the more appropriate transitton state analogues for the assessment of guanaw! 
~b~t~actMty~tbethosewlthaCH,groupinplaceoftheC=Ofunctlonalltyatpoeritlon 
5 of 15 and 16, and an alkyl or a hydroxyalkyl moiety In place of the ester group at position 
6. Such an endeavor is currently in progress. 
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Elemental miaoanalyaca were performed by Atlantic MIcrolab, Inc.. Nora-osa, Georgia, and the analyaee 

found were wltbiu 0.4% of the calculated values. 

Compound 15: mp: aUte!rs at 196 % and 203 ‘C (dl: ‘H NMR IDMSO+ 8 12.93 (br a, 1 H, mblc 

with Dp, NH). 11.13 (br a. 1 H, axchan@zable with D,O, NH). 7.83 (a, 1 H. e=h-@=bk with D,O. NH), 

7.67 (6. 1 H. - CH). 3.4 (a. 3 H. COzMe), 3.0 (a. 2 H, exchaaee with D,O, NH& MS (El, 70 ev) 

m/s 239 (hi?; Anal. C. H. N.‘; Compound 16: mp ~280 *C; ‘H NMR IDMSO-cl,,) 6 12.97 (lx a. 1 H, 

exchan@?abk wltb DzO, NH]. 11.36 [br a, 1 H, eangeabk with Dp, NH). 8.88 (a. 1 H. cxcha+able with 

D,O, NH), 7.70 (a, 1 H, tmwazole CHJ, 3.73 (a. 3 H, CO,hfe). 3.08 (a. 3 H, OMe): MS @I. 70 ev) m/z 254 

fM+)i Anal. C, H, N.’ 

The X-ray difExUon analyaas of compounds 15 and 10 were performal at the Departmtnt OrChunlstry, 

Southan Methodist LJniverelty. Dallau, Texas by Dr. HoIIgming Zhang, and his aafd8tance in this regard 
ti@atefullyaeknowIedged. 
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