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Abstract: Treatment of 1-phthaloylamino-3-[4-(2-methoxyphenyl)piperazin-1-yl]-

propanol (7 ) with UAM induced I,2-migration via a proposed spzro~aztr1a’zmum
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phthalimide (11a) in 13 % yield and N-[2-fluoromethyl-2-[4-(2-methoxyphenyl)-
piperazin-1-yl]ethyl]phthalimide (11b) in 73% yield. © 1998 Elsevier Science Ltd. All rights reserved.
Compounds containing aryl piperazines constitute a ciass of important agents with a variety of
o]

pharmacological activities via acting as neurotransmitter blockers such as 5-hydroxytryptamine antagonists,l'

3 4
0.1 g-adrenoceptor blockers™ as well as opioid receptor o binding site ligands.  SGB-1534 (1) and pelanserin
/4\6 sirmem comaemtler sammeaa d 4 Lo . L PRy £21TT N Y 2t 1 Y . ¥ ] ~
{(«#) Were recenuy reporiea o o€ an U-la locker and a JH19 antagonist, respectively. Introduction of
fluorine into biologically active organic substances is one of the most simple structural modifications used in

order to increase their activity.  3-[2-Fluoro-3-[4-(2-methoxyphenyl)piperazin-1-yl}propyl}quinazolin-2,4-
(1H, 3H)-dione (3a), designed to have the partial structure of precedent compounds, is of special interest to
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During the course 0
[2-bydroxy-3-[4-(2-methoxyphenyl)piperazin-i-yijpropyijquinazolin-2,4-(1H, 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-epoxypropyl)phthalimide
(6) with 2-methoxyphenylpiperazine, subsequently removing the protecting group of l—phihaloyl-amino-3—[4—
(2-methoxyphenyl)piperazin-1-yl]propanol (7) by hydrazine monohydrate to give 1-amino-3-[4-(2-

the hydroxy group in 3-
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(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 rt, 18 h, 72%,; ii, 1-(2- methyoxyphenyl)piperazine THF,

reatment of 7 with DAST
should provide N-[2-fluoro-3-[4-(2-methoxyphenyl)piperazin- l—yl]propyl]phthahmlde (11a) 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 11a%. Another product was
isolated and found to be N-[2-fluoromethyl-2-[4-(2-methoxyphenyl)piperazin-1-yllethyl]phthalimide (11b)10
in 73% yield. The 13C NMR spectrum of 11b revealed that there is one doublet centered at & 35.85 with a
coupling constant of 8.0 Hz, indicative of the assigned carbon and fluorine atom separated by two carbon
atoms. ! I 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 lcavmg group through

............. 41 1L

C
f 13 b3 through the less hindered carbon {(pathway a) to give 11b as major

llﬂg openmg o1 oy IIUOIIUC 10[] t:l ner
product or through the more hindered carbon (pathway b) to furnish 11a would account to product formation.
(Scheme 2) Alternatively, 11a 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-1-yl]propylamine (14a) with isatoic anhydride gave 2-
amino-N-[2-fluoro-3-[4-(2-methoxyphenyl)piperazin-1-yl]propyllbenzamide (15a) which was subsequently
condensed with triphosgene to furnish 3al2in 62% yield. (Scheme 3) Similarly, 2-fluoromethyl-2-[4-(2-
was obtained in 53% yield by a treatment o of 11b with

J
hydrazine was condensed with isatoic anhydride to give 2-amino-N-[2 -fluoromethyl— —[ -(2-methoxyphenyl)-
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fluoromethyl-2-[4-(2-methoxyphenyl)piperazin- 1 -yiJethyllquinazolin-2,4-(1H, 3H)-dione (3b)1° 95 %
yield.
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i, NoH4.Ho0, EtOH, reflux, 17 h, 14a (86%), 14b (53%); ii, isatoic anhydride, DMF, 45 °C, 5 h,
15a (88%), 15b (69%); iii, triphosgene, EtgN, 1,4-dioxane, r.t., 12 h, 3a (62%), 3b (95%)

A perusal of the literature indicates that participation of neighboring groups induced migrations by
DAST, such as, allylic or homoallylic rea,rrangements,14 dehydration and/or 1,2-shifts, 13 ether formation,16
epimerization,17 norbornyl cation rearrangements18 have previously been reported. However, to our best of

n of 1,3-bifunctionalized amino-2-propanol into 1,2-bifunctionalized amino-1-
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the synthesis of related compounds are under active investigation in this laboratory and the results of these
studies will be reportcd elsewhere in the due course.
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Houge-Frydrych, C. S V.; Pinto, 1. L. Tetrahedron Lett. 1989, 30, 3349,
Compound 11a: m.p.141 °c : MS m/z 397.2 (M+) ; 1THNMR (400 MHz, CDC13) 8 7.87-7.84 (m,

2H, ArH), 7.72-7.70 (m, 2H, ArH), 6.97-6.82 (m, 4H, ArH), 5.07-4.91 (m, 1H, CHF), 4.11-3.87 (m,
2H, CHp), 3.83 (s, 3H, OCH3), 3.01 (br s, 4H, NCH»), 2.79-2.66 (m, 6H, CHa, NCH>) : 13C NMR

(100 MHz, CDCl3) 8 168.11, 152.40, 141.51, 134.08, 132.04, 123.40, 122.88, 120.94, 118.14, 111.18,
88.72 (d, J= 173.4 Hz, CF), 60.02 (d, J = 21.1 Hz), 55.32, 54.04, 50.51, 40.44 (d, J = 24.2 Hz). Anal.

MNalad Fae FAnIIa adAN AL A6 SNVTT A NON 1N AN Tanind O &4 ")Q T ANK- N 1N AT
L aibl JUI /21 4 T JINSL . Oy UULJU, 1L, UUZ, 1Y, LULUVL TUUTNAL U, UULLO, I, ULV, 1Y, TU.97.

Compound 11b: m.p.154 °C ; MS m/z 397.2 (M*) ; TH NMR (400 MHz, CDCI3) & 7.83 (dd, J = 3.1,
5.4 Hz, 2H, ArH), 7.70 (dd ,1—0.1 5.4 Hz, 2H, ArH), 6.94-6.80 (m, 4H, ArH), 471 (dd,J H H=

ARy bwRhy i BLAA) Lx iy S3XR gy U o

3.7,4.9 Hz, JFH 473Hz 1H, CHAHF)459(deHH ?749Hz JPH 47.3 Hz, 1H,

_____

CHHRBF), 4.06 (dd, /=9.3, 140 Hz; JF, H = 144 Hz, 1H, CHAH), 3.82 (s, 3H OCH3), 3.68 (dd, J =
6.1,14.1 Hz,; J F, H = 144 Hz, 1H, CHHR) , 3.33-3.23 (m, 1H, CH), 3.07-3.02 (m, 2H), 2.90 (m, 4H,

NCH3), 2.74-2.69 (m, 2H) ; 13C NMR (100 MHz, CDCI3) & 168.33, 152.43, 141.34, 133.89, 132.09,
123.20, 122.72, 120.82, 118.10, 1 11. ll 81. 30 d,J=1723H ,CF) 61 31 (, J—176HZ) 55.28,

1192 A0 IO 15 Q54 71 A £ AITA AN &n. 11 £
Jl. /._7,47_7 JJ.00 (U, J = al ‘{,ﬂ‘{‘qu_jl\l_j _)U ﬂ,DU& l\l 10.60.
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Hz, ArH), 7.02-6.99 (m .92-6.85 (m, 3H, ArH), 5. 30-5.10 (m H , CHF), 4.67-4.56 (m,
1H, CH?2), 4.24 (ddd, IH J=24. 39, 13.68, 3.72 Hz,CH?), 3.86 (s, 3H, OCH}) 3.

2.91-2.83 (m, 6H, NCH2, CH2) 13C NMR (75 MHz, CDC13) 8 163.07, 152.80,

1A £O 1Nt S8 11077 111 =

135.18, 135.76, 128.98, 124.08, 123.58, 121.55, 118.78, 115.70, 115.00, 111.75, 89
Hz ("F\ 60.71 (d J=21.25Hz),55.92, 54.54, 51.00, 4?5?((‘ J=2416 Hz) ; Ana
1

a.
J=7.68 Hz, ArH), 7.58 (t, 1H, J = 7.
,1

(=

214, 1 ST Ly U Wt

C22H2503N4F (412 46): C, 64 10 H,6.11; N 13.60 . Found: C, 63.70; H, 6.

NH),812(de 13 80H,1
Hz, 1 Hz, 1H, ArH), 706((1 J=
3H, ArH), 4.74-4.73 (m, 1H, CH

Jri, ALy}, 77977 i1,
13.1 Hz; J F, H = 158 Hz, 1H, CHAH), 4.08 (dd, J H, H = 6.3, 13.6 Hz; J F, H = 158 Hz, CHHB),
3.81 (s, 3H, OCH3), 3.41.3.33 (m, 1H, CH), 3.11-3.08 (m, 2H), 2.94 (m, 4H, NCH?2), 2.80-2.77 (m.

2H) ; 13C NMR (75 MHz, CDCI3) & 163.05, 152.91, 152.72, 141.92, 139.20, 135.66, 128.96, 124.05,
123.32, 121.42, 118.64, 115.56, 115.11, 111.69, 82.34 (d, J = 171.74 Hz, CF), 62.04 (d, J = 17.96 Hz),
55.86, 51.86, 50.19, 39.05 (d, J = 8.35 Hz). Anal Calcd for C22H2503N4F-1/4H,0: C, 63.37 ; H, 6.16

+N, 13.44 .Found: C,63.49;H,6.33: N, 12.37.
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