
Pergamon 
Tetrahedron Letters 39 (1998) 8483-8486 

TETRAHEDRON 
LETTERS 

Studies  on Quinazol ines  I X : I  F i u o r i n t i o n  versus 1,2-Migrat ion in the React ion of  1,3. 

Bifunct ional ized amino-2-propanol  with DAST 

Ji-Wang Chern*, Jun-Yi Chang a, Cyril O. Usifoh and Alexander Gutsait 

School of Pharmacy, College of Medicine, National Taiwan University, No. 1, Section 1, Jen-Ai Road, Taipei, 
Taiwan (100) and aInstitute of Pharmacy, National Defense Medical Center, 

Taipei, Taiwan. (chem@jwc.mc.ntu.edu.tw) 
Received 23 April 1998; accepted 7 September 1998 

Abstract: Treatment of ]-phthaloylamino-3-[4-(2-methoxyphenyl)piperazin-l-yl]- 
propanol (7) with DAST induced 1,2-migration via a proposed spiro-aziridinium 
intermediate to give N-[2-fluoro-3-[4-(2-methoxyphenyl)piperazin. l-yl]propyl]. 
phthal#nide ( l la) in 13 % yield and N.[2-fltwromethyl-2-[ 4-(2-methoxyphenyl)- 
piperazin-l-yl]ethyl]phthal#nlde (l lb) in 73% yield. © 1998 Elsevier Science Ltd. All rights reserved. 

Compounds containing aryl piperazines constitute a class of important agents with a variety of 

pharmacological activities via acting as neurotrensmitter blockers such as 5-hydroxytryptamine antagonists, 2 

¢la-adrenoceptor blockers 3 as well as opioid receptor ¢~ binding site ligands. 4 SOB-1534 (l) 5 and pelanserin 

(2) 6 were recently reported to be an COla-blocker and a 5HT 2 antagonist, respectively. Introduction of 
fluorine into biologically active organic substances is one of the most simple strocmral modifications used in 

order to increase their activity. 7 3-[2-Fluoro-3'[4-(2-methoxyphenyl)piperazin-l-yl]propyl]quinazolin-2,4- 
(IH, 3H)-dione (3s), designed to have the partial structure of precedent compounds, is of special interest to 
us. 
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During the course of studies aimed at introducing a fluorine atom in place of the hydroxy group in 3- 

[2-hydroxy-3-[4-(2-methoxyphenyl)piperazin-l-yl]propyl]quinazolin-2,4-(IH, 3H)-dione (4), the reaction of 

4 with diethylaminosulfur trifluoride (DAST) was investigated. The preparation of 4 began with the reaction 

of glycidol (5) with phthalimide under Mitsunobu conditions, then treating N-(2,3-epoxypropyi)phthaiimide 

(6) with 2-methoxyphenylpiperazine, subsequently removing the protecting group of l-phthaloyl-amino-3-[4- 

(2-methoxyphenyl)piperazin-l-yl]propanol (7) by hydrazine monohydrate to give 1-amino-3-[4-(2- 

methoxyphenyl)piperazin-l-yl]propanol (8). Condensation of g with isatoic anhydride afforded 2-amino-N-[3- 

[4-(2-methoxyphenyl)piperazin-l-yl]propan-2-ol]benzamide (9) in 92% yield which was then reacted with 

triphosgene furnishing 4 in 19% yield. However, when 4 was subjected to fluorination with DAST, 2-[4-(2- 
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methoxyphenyl)pipcrazin-l-yl]methyi[2,3-b]quinazolin-5-one (10) was obtained in 84% instead of 3a. 

(Scheme 1) Similar lactam oxygen participating in ring closure has been reported in other DAST reactions. 8 
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i, phthalimide, Ph3P, DEAD, THF, r.t, 18 h, 72%; ii, 1-(2-methyoxyphenyl)piperazine, THF, 
reflux, 72 h, 64%; iii, hydrazine rnonohydrate, ethanol, 5 h, 92%; iv, isatoic anhydride, 

DMF, 45 °(3, 1 h, 92%; v, triphosgene, Et3N, 1,4-dioxane, r.t., 17 h, 19%; vi, DAST, CH2CI2, 
-78 °C to r.t., 24 h, 64%. 

To avoid the lactam oxygen anchimeric participation, we reasoned that treatment of 7 with DAST 

should provide N-[2-fluoro-3-[4-(2-methoxyphenyl)piperazin-l-yl]propyl]phthalimide ( l la)  which should be 

taken through the same pathway as Scheme 1 to obtain 3a. Interestingly, when 7 was treated with DAST in 

dichloromethane at room temperature for 1 day, it gave only a 13 % yield of U a  9. Another product was 

isolated and found to be N-[2-fluoromethyl-2-[4-(2-methoxyphenyl)piperazin-l-yl]ethyl]phthalimide (lib)10 
in 73% yield. The 13C NMR spectrum of 11b revealed that there is one doublet centered at 8 35.85 with a 

coupling constant of 8.0 Hz, indicative of the assigned carbon and fluorine atom separated by two carbon 

atoms. 11 This reaction might proceed via an initial nucleophilic attack of the hydroxy group on the DAST to 

form intermediate 12 which is followed by intramolecular displacement of the C-2 leaving group through 

anchimeric participation of piperazine moiety to form the spiro aziridinium intermediate 13. Subsequently, a 

ring opening of 13 by fluoride ion either through the less hindered carbon (pathway a) to give l l b  as major 

product or through the more hindered carbon (pathway b) to furnish 11a would account to product formation. 

(Scheme 2) Alternatively, l l a  could be obtained by direct nucleophilic displacement of the C-2 leaving group 

by fluoride ion. 

Compound 11a was subjected to deprotection using hydrazine monohydrate, then a condensation of 

the resulting 2-fluoro-3-[4-(2-methoxyphenyl)piperazin-l-yl]propylamine (14a) with isatoic anhydride gave 2- 

amino-N-[2-fluoro-3-[4-(2-methoxyphenyl)piperazin-l-yl]propyl]benzamide (15a) which was subsequently 

condensed with triphosgene to furnish 3a 12 in 62% yield. (Scheme 3) Similarly, 2-fluoromethyl-2-[4-(2- 

methoxyphenyl)piperazin-l-yl]ethylamine (14b) that was obtained in 53% yield by a treatment of 11b with 

hydrazine was condensed with isatoie anhydride to give 2-amino-N-[2-fluoromethyl-2-[4-(2-methoxyphenyl)- 
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piperazin-l-yl]ethyl]benzamide (lSb) in 69% yield. A condensation of lSb with triphosgene afforded 3-[2- 

fluoromethyl-2-[4-(2-methoxyphenyl)piperazin-l-yl]ethyl]quinazolin-2,4-(lH, 3H)-dione (31)) 13 in 95 % 
yield. 
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i, N2H4.H20, EtOH, reflux, 17 h, 14a (86%), 14b (53%); ii, isatoic anhydride, DMF, 45 °C, 5 h, 
15a (88%), 1lib (69%); iii, tdphosgene, Et3N, 1,4-dloxane, r.t., 12 h, 3m (62%), 31) (95%) 

A perusal of the literature indicates that participation of neighboring groups induced migrations by 
DAST, such as, allylic or homoallylic rearrangements, 14 dehydration and/or 1,2-shifts, 15 ether formation, 16 

epimerization, 17 norbornyl cation rearrangements 18 have previously been reported. However, to our best of 

knowledge, the 1,2-migration of 1,3-bifunctionalized amino-2-propanol into 1,2-bifunctionalized amino-l- 

fluorumethylethane by DAST has never been reported. Thus, this investigation provides a practical approach 
for the preparation of l-fluoroethylamine derivatives. The biological and pharmacological profiles of 3a.b and 

the synthesis of related compounds are under active investigation in this laboratory and the results of these 

studies will be reported elsewhere in the due course. 
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