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Summary : We report the first total synthesis of (+I-tryptoquivaline la and 

of a key precursor, 2,3-dialkylquinazolinone 13b. 

We have recently described a method for synthesizing imidazo[l,2-a) 

indole-spirolactone ring system in one step by oxidative double cyclization 

of 1-(N-alkoxycarbonylalanyl)-3-indolepropionic acids with NBS1) and we have 

achieved a short-step synthesis of tryptoquivaline G lb and L 2) which have 

been synthesized first by Biichi and coworkers. 3) 

Tryptoquivaline la, a tremorgenic mycotoxin, is the major metabolite 

among 14 tryptoquivalines isolated from Aspergillus clavatus 4) and 

fumigatus. 5) It has a highly sterically hindered substituent at the 2 and 3 

positions of the quinazolinone ring. 

The lack of standard method for the synthesis of sterically hindered 

2,3-dialkylquinazolinone in the literature 6) has prevented the total 

synthesis of tryptoquivaline itself. The congested 2-ethylquinazolinone by 

condensation of L-tryptophan methyl ester with N-propionylanthranilic acid 

using POCL3 has been synthesized by Ohnuma and Ban and they succeeded in the 

formal synthesis of (+I-lb7) but this method could not be extended to the 

synthesis of the 2-isobutyl derivative. 

We report here an easy and probably general procedure for the 

preparation of the 2,3-dialkyl-4-quinazolinone and the first total synthesis 

of (+)-tryptoquivaline la. 

We first examined the utility of 2-substituted benzoxazolinone 3. 

Condensation of tryptamine 2a with 2-isobutylbenzoxazolinone 3a ( 200°C , 1.5 

h) gave the corresponding quinazolinone 4a (41%j8) and the amide 5a (16%). 

However, the similar reaction of L-tryptophan benzyl ester 2b with 3a gave 

only a trace amount of 4b (1%) and 5b (7%). The reaction of 2a with 3b gave 

4c (14%) and 5c (27%) whereas the amide 5d was the only product obtained in 

32% by the reaction of 2b with 3b. 

The dehydrocyclization of the amide 5a and 5b by use of Meerwein reagent 

in refluxing CH2C12 gave 4a and 4b in 13% yields, respectively, but 5d did 

not cyclized to give 4d under the similar conditions. An attempted ring 
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2 a, R=H 3 a, R'=H 4 a, R=R'=H 5 a, R=R'=H 

b, R=C02Bzl b, R'=OAc b, R=C02Bzl,R'=H 

L-tryptophan series 
b, R=C02Bzl,R'=H 

c, R=H,R'=OAc c, R=H, R'=OAc 

d, R=C02Bzl,R'=OAc d, R=CO~BZL,R'=OAC 

cyclization of 5 by BF3-AcOH failed to proceed although a series of 3- 

arylquinazolinone has been obtained by the reaction of the corresponding 

diamides with BF3-AcOH in high yield.6g) 

Next approach was to use trialkyl orthoester and the reaction of 2b with 

trimethyl orthoisovalerate in xylene for 3 h was found to give 4b(85%). 

However, the oxidation of isobutyl groups in 4b and its N-acyl derivative 

with Se02 or (PhSe0)20 to isobutyryl group was unsuccessful. 

The elaboration of the quinazolinone ring which has the (S)-a-acetoxy- 

isobutyl group at Z-position started first with the condensation of the amide 

6a and 6b2) with isovaleraldehyde in boiling EtOH-AcOH (6a,lO:l; 6b,l:ll to 

give the dihydroquinazolinone 9a(81%)') and 9b(85%)1°), respectively. The 

condensation of (S)-c+acetoxyisovaleraldehyde 7, prepared by the reduction 11) 

of (S)-a-acetoxyisovaleric acid 12) , with 6b did not proceed to give 8 under 

the similar condition to that of isovaleraldehyde. However, 8(two 

diastereoisomers) was obtained in 60% yield when 7 and 6b in CH2C12 were 

stirred for 4 h in the presence of TsOH and molecular sieves 4A. 

Dehydrogenation of 9b with DDQ afforded 4b13) (24%), 12a(35%), and 12b(21%), 

indicating that the oxidation of the indole ring was preferred over that of 

sterically hindered dihydroquinazolinone ring. Therefore, the acylation of 

8 was carried out before dehydrogenation. Treatment of 8 with N-trichloro- 

ethoxycarbonylmethylalanine p-nitrophenyl ester 10 1,2) gave ll(two diastereo- 

isomers1 (57%). Subsequent dehydrogenation of 11 with DDQ gave the 

quinazolinone 13a (91%) which was debenzylated to give the acid 13b 14) 

quantitatively. Oxidative double cyclization was carried out by addition of 

NBS to a solution of 13b in CF3C02H to give 14a(16.3%1 and 15a (32%). By use 

of NIS in CF3C02H the yield of desired 14a increased up to 24.3%. 

Deprotection of 14a with Zn in AcOH provided the amine 14b(66%). Finally, 

on treatment with MCPBA in CH2C12 at room temperature for 2 h, 14b was 

effectively converted to (+)-tryptoquivaline la(93%), mp 214-217"C,IaID +160" 

(c 0.10, CHC13) which was identical (mp,laJD, UV, IR, NMR, and Mass) with the 

specimen 5b) obtained from Aspergillus fumigatus. 
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i, 7, molecular sieves 4A, TsOH, CH2C12, r.t.; ii, CC13CH202CNHCMe2C02C6H4-p- 

NO23 10, KF,MeCN, 18-crown-6, EtN(i-Prj2, 35"C, 4 h; iii, DDQ, CHC13, 3O"C, 

3 h; iv, H2, Pd/C; v, N-iodosuccinimide(3 equiv), CF3C02H, reflux; vi, Zn, 

AcOH; vii, m-C1C6H4C03H. 




