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Table 2. Deprotection ¥+ 9 +§&
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HCD® HaA H7bdkg (nucleophilic addition)el 98} Attt AFgE A

A (HoNOH - HCD7F o] AEjo] 2= Na,COzE #7tstel HCIE Fotw o

OH
i i
H,NOH-HCI, Na,CO
H™ Y R, 2 2778 HTOY LR,
P 60°C, EtOH:H,0(1:1) N
5

Scheme 5. £A WA wr&



0L CO
“H@D rj

5 OCHs

Table 3. SAF TA &
R, Al 3k T & R; Al ZH F &
1 60 min 97.0% 4 60 min 93.5%
60 min 93.6% 5 60 min 96.09%%
3 80 min 91.1% 6 40 min 98.8%

(3+2) i@l d7} &L Diels-Alder W& Mg 127t WHgow 4x
AAE AAE 134349 20 ARE 2E ARFAAT FAHoR 324
ZbeE mgo ) 13-4 mE A wee BE 134547 Aa V)
of dH= dxE 2ot BT 39 AR olFojx &d Fol i W%
@ F2E AW AAAA FA A MSS Sh7] el 92 Aeiel

U gAsetd deye] ol Txb Bgd Ae@HRA FHol el o

Mo o] 7}x 7} 9t} (Scheme 6). 3 WA= Mukaiyama W% (2 1)o

2 UEER e 2fYH UYEL SA=E AYAA L7HY (alkyne) ¥ L] A

lr

7} S8 d= Aotk F WA WL Huisgen WP (4] 2)0g2 oy



chlorotrialkylsilaneE N-hydroxyalkylamide®} ®F-3-A]A trialkylsilyl hydro-
xate A Al A triflic anhydride®} @71E& AF&3IA UE"H SA=E AAc

T g7t st WHolt. o] Wl %=  Huisgen WS /IAdd WHo=E &

4 NaOCl# EtsNo & Aesto] dAastel @ddstaist 3A4AS 73 HE
4 oA=S AN 2y Hrtete Hs= gl
I R, -0
——

H\c/!,“\o— Et:N » [R—C=N—0]|—» || /)R (1)

-

H | H3C-N=C=0 R

R1

i _HaNOHHCI )\ )\

Et;N

.o =" NO
— " [ree=hd | —— Jl p R @
Ry
o o
TS > Ry N~
H H

R” "N
R, N-©
- —
Tf0, Et;N [R—c=i—0] = M—Rz 3)
Ri

Scheme 6. [3+2] 18] H 7} ¥t-&



% Aol M= Huisgen WH(A2)0= (3+2) 37 wr&& FdskAtt
ol A dHlslE2REH Axd SAF S5 9 (3+2) YA e 4= 2

2 EA) 38t THFE w2 A}g3to] A-chlorosuccinimide (NCS)$} pyridine

tlo

A7 F 50-60C ] FFLWANT o] W NCSE CI' o] && & ol F

o

pyridine chlorination®] w9 & & = Aol S4lo] NCSeF vbg-3}

I2

o] oxymoyl chloride’} A ® & 2204 propagyl alcohols 7}& % EtN
5 24 A7bsto] wwkAIZIt 1 A ofo] ASANE 4F 6°] 60-70% ]
&2 AAFE A (Scheme 7, Table 4). o] HAA S4L& HF Ao} 79
TgEo] dojAY, SARY FRYEE 5 L oJAAAT AAH=H o=

A &S wig- w2 A P AT wehA
A71E ©dH8] 7tebA ow AAE UEH SA=7E YA vhgstr Bt
= o] Al gt (dimerization)ste]  FF2b(furoxan)o] A A F&o] ol mz ¢

712 AAE] dAF 52 HAHEEE 39t (Scheme 8).”

| 1. NCS, pyridine
2. propagyl alcohol, Et3N

H Y - 4
IR THF |N
A HO o~
5

&)
oo

Scheme 7. Huisgen WH S o] &3 [3+2] g A7}



—C=N-0. -0
Ri—C=N-0 dimerization N™ ™+

() === A
"O=N=C-R, Rq

R1
Nitrile oxide Furoxan

Scheme 8

Table 4. 12 A7} W9 &

R; Al zE S & | R Al ZF T &
1 1 h—2 h 63.5% 4 40 min—2 h 79.5%
2 40 min—2 h 68.5% 5 40 min—1 h 20 min | 72.2%
3 1 h—2 h 77.2% 6 30 min—1 h 40 min | 63.3%

JolA FAE ofol28AE AF 6 & UL ©A PCC AHFNLE F
o] building block?te] 4 o}RlBukg o] AbgE L thoFe ofo] 2 GALE

sl = 70] 60-80%< &= Xt} (Scheme 8, Tableb).

:/Rz LR;
N PCC, SiO, '
4 I DCM > 4 I
HO o-N d ‘oN
Scheme 9. PCC AF3}ukg-
Table 5. PCC At3}utg-9o] +&
R; Al ZF T & R; Al ZH T &
1 4 h 66.2% 4 2 h 68.8%
2 h 64.5% 5 2 h 84.8%
3 4 h 30 min 79.99% 6 2 h 71.1%




w
riet
o
(e}
°
d

A3} W8-S F ¢ Building Blockite & A &

Building blockzte] 2% S2 building block I 9 &AH}AHNA A& =
3 olwls) HESS o] 835t HE3-2 A 2o A oF 12417 & Z P A A
a1 kS 94 A FToeE Y9 AEarAa e A8t A (70-230 mesh)ol E

HA 7= Aoz AAE dHA s

K

., A 3} A A vacuum manifold=
AFEEIA A S ETES A ZHET £ Ay, S E] o

S AT F Ave ofvlS MR fod dHZd <2 HCl (ethereal
&+

HCD) & Abgsted Ades nAde= dojuiie. Faesd Holg oH
22 g2 W AojFH Al firie] ooz AAHAM, aRHoz I&
elehr] As dAEE IS oSt AA AAS dwdheldinh ook &

(Scheme 10, Table 6).

/le
Z WR, 1-M.S4A S~
\_/ 7 M /\ 7]
7 X ~N
\ / N O
O
8
7 AR,
\I

1. Simple Filtration

a . HCl

2. Ethereal HCI R—X N N o-N
—

Scheme 10. 39 o}913 Q&S5 T3 butldmg blockZt9 A XA S HH-S



Table 6. Building BlockZt2] & X Sut$9 &

Code No. R1 R2 Az T&
SOSY-10101 A 14 h 70.8%
SOSY-10201 B 14 h 70.2%
SOSY-10301 C 14 h 72.5%
SOSY-10401 D 14 h 62.9%
SOSY-10501 1 E 14 h 64.4%
SOSY-10601 F 14 h 90.5%
SOSY-10701 G 14 h 68.3%
SOSY-11001 H 14 h 76.7%
SOSY-11201 I 14 h 83.5%
SOSY-10102 A 15 h 82.1%
SOSY-10202 B 15 h 62.7%
SOSY-10302 C 15 h 71.2%
SOSY-10402 D 15 h 71.3%
SOSY-10502 2 E 15 h 87.8%
SOSY-10602 F 15 h 88.8%
SOSY-10702 G 15 h 65.6%
SOSY-11002 H 15 h 83.1%
SOSY-11202 I 15 h 67.1%
SOSY-10103 A 14 h 79.9%
SOSY-10203 B 14 h 75.0%
SOSY-10303 C 14 h 78.3%
SOSY-10403 D 14 h 71.1%
SOSY-10503 3 E 14 h 69.8%
SOSY-10603 F 14 h 84.1%
SOSY-10703 G 14 h 69.8%
SOSY-11003 H 14 h 77.6%
SOSY-11203 I 14 h 75.9%
SOSY-10104 4 A 15 h 76.0%




SOSY-10204 B 15 h 83.4%
SOSY-10304 C 15 h 73.8%
SOSY-10404 D 15 h 79.3%
SOSY-10504 E 15 h 68.2%
SOSY-10604 F 15 h 71.2%
SOSY-10704 G 15 h 84.7%
SOSY-11004 H 15 h 79.6%
SOSY-11204 I 15 h 86.12%6
SOSY-10105 A 14 h 81.3%
SOSY-10205 B 14 h 79.9%
SOSY-10305 C 14 h 69.5%
SOSY-10405 D 14 h 82.6%
SOSY-10505 E 14 h 78.6%
SOSY-10605 F 14 h 80.2%
SOSY-10705 G 14 h 77.3%
SOSY-11005 H 14 h 82.1%
SOSY-11205 I 14 h 76.4%
SOSY-10106 A 14 h 79.4%
SOSY-10206 B 14 h 74.71%
SOSY-10306 C 14 h 60.3%
SOSY-10406 D 14 h 65.0%
SOSY-10506 E 14 h 80.6%
SOSY-10606 F 14 h 76.5%
SOSY-10706 G 14 h 80.9%
SOSY-11006 H 14 h 83.5%
SOSY-11206 I 14 h 62.5%
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4. ¢4 E =9 A&

o

XJ%L

o

o,

A o}o] A7 3= (binding affinity)dl td A AL (72 viro) AEe] a5
Ak A Mg FAE Yt=sol 4 FE&AC AFEHo e WA
Y 947 FEE Y=g deiyg & x@stevels sl o AAW
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o
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o
&
J
ofiy
r1o
_YE
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oX,
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{0
°
:L
—
Q)
=5
(@)
B
=
s
i
oX,
(it
)
i
r
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Ni

¥} ¥ 529 haloperidol, spiperone®e] A% x3d 2 ICs kol Whd o

o) B2 heh o)

Table 7. J}U] Dg, D4 ‘9‘7"“ 0“ Eﬂtﬂ’ ;:<_]_:9:]-E1' ‘;‘l IC50 ‘5}‘(

D3 & A D4 £ A
5l 3 & o | o .
3 & E %%-Inhibition Cen (uM) %o-Inhibition (Ceo (uM)
@ 10 uM @ 10 uM

SOSY-10101 36 >10 52 8.7
SOSY-10201 70 5.3 67 2.3
SOSY-10301 82 3.7 71 2.5
SOSY-10401 75 3.9 66 3.8
SOSY-10501 45 >10 65 3.5
SOSY-10601 59 55 67 2.3
SOSY-10701 92 0.25 31 >10
SOSY-11001 92 0.60 69 4.3
SOSY-11201 56 8.7 61 4.9
SOSY-10102 27 >10 42 >10
SOSY-10202 66 6.3 71 2.5
SOSY-10302 79 2.8 69 3.5



D3 & A D4 &8 A
3 & & %-Inhibition %-Inhibition
IC50 (uM) IC50 (uM)
@ 10 uM @ 10 uM
SOSY-10402 53 9.1 51 9.4
SOSY-10502 24 >10 32 >10
SOSY-10602 42 >10 30 >10
SOSY-10702 71 3.6 1 >10
SOSY-11002 59 8.2 36 >10
SOSY-11202 46 >10 43 >10
SOSY-10103 48 >10 41 >10
SOSY-10203 80 1.6 57 6.8
SOSY-10303 70 1.6 24 >10
SOSY-10403 48 >10 32 >10
SOSY-10503 69 1.1 48 >10
SOSY-10603 68 2.9 28 >10
SOSY-10703 44 >10 13 >10
SOSY-11003 86 2.1 53 8.4
SOSY-11203 37 >10 40 >10
SOSY-10104 55 7.3 48 >10
SOSY-10204 70 3.4 84 1.2
SOSY-10304 80 1.0 55 4.5
SOSY-10404 69 1.7 49 >10
SOSY-10504 63 5.1 65 2.4
SOSY-10604 65 7.0 34 >10
SOSY-10704 57 4.0 49 >10
SOSY-11004 85 2.2 55 7.3
SOSY-11204 38 >10 42 >10
SOSY-10105 52 4.9 44 >10
SOSY-10205 65 2.1 49 >10
SOSY-10305 82 1.2 62 2.2
SOSY-10405 37 >10 24 >10
SOSY-10505 68 4.8 59 6.9
SOSY-10605 22 >10 30 >10
SOSY-10705 78 1.5 15 >10
SOSY-11005 66 2.8 44 >10
SOSY-11205 75 4.0 56 7.7



D3 =& A D4 <& A

3 3 = %-Inhibition %-Inhibition
IC50 (uM) IC50 (uM)
@ 10 uM @ 10 uM
SOSY-10106 65 4.0 33 >10
SOSY-10206 71 1.4 52 9.4
SOSY-10306 74 1.8 59 6.6
SOSY-10406 63 3.0 46 >10
SOSY-10506 68 1.0 46 >10
SOSY-10606 79 0.46 47 >10
SOSY-10706 100 0.22 24 >10
SOSY-11006 90 0.27 61 4.6
SOSY-11206 71 2.9 57 8.0
Haloperidol 0.0062
Spiperone 0.0013

Table 75 EW Z37 Dy &4, Dy &Aoo g % inhibition %2 7t
7} 22~100, 1~84°] @S Yt ow, ICs w2 27 0.22 o] 4, 1.2 ©
2 ¥ F5E 249 haloperido¥} spiperone°] Bl I Zto] ZBm=E AETZH A
ol dolds & F Utk

oA FAT dFEY dFES =99 Dy FEAEY DyF-8A ol

~
2
o

=2 9% inhibition #t< X o] At

’

T =9y Dy 8 Ao tisl] ot =2 % inhibitions ZtE skstEo] &
Ao Hol Ao A kg X 3hA o] W o] 58 A9k Aol oju g
WA ZE S Fi UteE S & 7 AT



< % inhibition #t¥ ICs #= K AT}
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Fog ) gAd AF 7HF FL % inhibition # I ICs @& B
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L 497 2 A
(1) 2977

'"H NMR 2#|E# < Gemini Varian-500 (500 MHz) %337 2 3€

12
L

d
s

Ao, NMR &2+ CDCIzE AF&3t9 o™, chemical shifte ZF&E 4
tetramethylsilane . 2 F 8 ppmT =2 7539 2™  dolH+= chemical
shift multiplicity (s= singlet, d= doublet, t= triplet, q= quartet, br= broad,
m= multiplet, dd= doublet of doublet), coupling constant(Hz), integration
°of Fo= 7539

Infared spectra:= JASCO FT/IR300E # &4 33 JEoAZHE Adojx

n

ow 7% 4= reciprocal centimeter (em D 7] 25 ¢l
A4 &2 7] (centrifuge)= SORVALLA}M2] MACH 1.6R& AF&3o] 4000rpm
o7 AYsto] ARE-aAlt

35S T uf AFE3 vacuum manifoldE J'T BAKERAFY

rE
oo

spe-12G Rd& ALg313

&% glass plateE AFgstg o, TLCAHO a9 E4d9 Foag ¢t
UV lamp (254nm)E A}&3A Y ethanolic p-anisaldehyde £ 9 E+=
KMnO, & ol ©< & 7Fdsto] 2elat il

Column chromatography+= Merk A% ¢ Silica gel 230-400 mesh &

70-230 mesh& Ab-&3dto 34 5}3l



(2) A%

HES o] ALg35 tf B2 Al 2k2 Aldrich, Sigma, Fluka, Junsei, Al % TCI
oA TP Alefow AbgstaL, S8 wet FFskol AFg sk

THF (Tetrahydrofuran)< A8 2 Z o] sodium metal/benzophenone . &
FH TH5F AF839 3L methylene chloride calcium hydride® F-E 3

Fl ek,

ofwl st RbSol M nAdS AL W AFESHAY ethereal HCIZ

41
ol
38

o

[-4 (

ammonium chloride®} Z3e ZAFS dr-SA]AA o] w TAE = HCl 7| AE

A5 o] &3l tHold o H = (diethyl ether)oll oAl A 235} t}.

Figure 10. Centrifuge Figure 11. Vacuum manifold



(3) A 3@"
(3)-1. Building Block1 9 &4

(3)-1-1. Prolinol°l protecting group®=9%

Boc

H
HO N  (t-Boc)0 HO N
DCM
1

(S$)-2-Hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (1)
ALEA719 Ao (S)-prolinol (3.40 mL, 35.0 mmol)S A XA]Z ¢
S22 g 50.0 mLel =o]i di-serz-butyl dicarbonate (8.80 mL, 385
mmol)= 7k F 1A Feh wRbAIZG wbg APy 4Ad L TLC
(Hexane : EtOAc = 1:D)E &5ttt wr&o] 425 H.O/EtOAc®E

MgSOs=2 212 &, 4 stelX &S A7 s

R

)

of

Y,

BN Fe
ol

2

¥
2L

) —x
ol

= (7.03g, 99.8%) AT},

'H NMR (CDCly): 8§ 1.49(s, 9H), 1.7-1.9(m, 2H), 1.9-2.1(m, 2H),
3.2-3.55(m, 2H) 3.60(m. 2H), 3.95(m, 1H), 4.78(br, 1H)

BC NMR (CDCl): 6 20.7, 23.6, 287, 445, 57.8, 66.1, 71.0, 159.5

(3)-1-2. Prolinol ¢ AF3}ulk&

Boc Boc
HO N PCC, SiO, (MS 4A) _ o= _N
DCM
1 2



(S)-2-Formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (2)

9719 Aeol M (9-2-Fel=EA-MY-3 S H-1-7h= 2

i
[
M

e ~8 (0.170 g, 0.840 mmo)E A X3 vF =22 WE 800 mLol =
0l & PCC (pyridinium chlorochromate) (0.360 g, 10.0 mmol)¢} # A Z&
molecular sieve 4A (0.540 g) ¥ il 3AtEQE wukgkth REEH Y-S TLC
(Hexane : EtOAc = 1:3)& &3, ws &4
flash column chromatography (Hexane : EtOAc = 1:3) & g A A3}
52 33E(0.119 g, 716 %) AUt}

'"H NMR (CDCly): & 1.41(s, 9H), 1.47(s, 9H), 1.85-1.91(m, 2H),
1.92-1.99(m, 2H) 2.03-2.08(m, 2H), 2.10-2.14(m, 2H), 3,43-3.51(m, 2H),

3.52-3.56(m, 2H), 4.04(br, 1H), 4,19(br, 1H), 9.45(s, 1H), 9.55(s, 1H)

(3)-1-3. o}o] 2L ALZE A A3 =9 ofwlite] Y ofwl s wg

/B ¢ 1. M.S4A Ro—X
o= N —\ - ML 27 Boc
—/ DCM
2 3

1) (S)-2-(4-Phenyl-piperazin-1-ylmethyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester (3)

AaEA719 A2odA (9-2-TL-IZd-1-7l 2544 579 o 2F
(94.0 pL, 0.500 mmol)¥} 1-¥d-3] 2 x1(0.
HE=2vg 3.00 mLoll =o]i, 3% &

g, 1.95 mmol)®} molecular sieveE 7}staL o 64| 3F



AP 2448 TLC(Hexane : EtOAc = 1:1)E Zeld b, wkgo] &2 5H
323} NaHCO; € 9& 7tstal EtOAc®E F=39t. 77152 7 MgSO=
! 1ok

T Y F=3%to flash column chromatography (Hexane : EtOAc
= 23)2 &7 AAse] 54 3= (0140 g, 80.0%)= A AT

'"H NMR (CDCly): & 1.48(s, 9H), 1.91(br, 4H), 2.31(br, 1H), 2.57(br, 4H),
2.78(br, 2H), 3.19(br, 2H), 3.37(br, 4H), 6.87(b, 1H), 6.93(d, ./= 7.9 Hz,
2H), 7.28(d, 2H)

“C NMR (CDCLy): § 20.4, 25.3, 28.6, 45.3, 54.3, 55.5, 57.8, 70.8, 113.3,
117.8, 119.3, 129.3, 144.5, 160.0

($)-2-[4-(2-Fluoro-phenyl)-piperazin-1-ylmethyll-pyrrolidine-1-carbox
ylic acid tert-butyl ester (3)
DI 22 wyoe=r AALEL7e AoA (9-2-x2-IZgd-1-71=2

A AFEA A (940 pL, 0500 mmol) ¢ 1-Q2-ZFF L =-34d)-3 7 4%

—~
=)
—

17 g, 065 mmol)= =¥ vYF=Z=Z e 300 mLol o]l

=]
) , 3w &k

a9

EA] 71 3 NaBH(OAc)s (0.410 g, 1.95 mmol)2} molecular sieveZ 7}35}

K

SAIZF &t wwksto] EA ke (0.140 g, 77.8%)= AT

'H NMR (CDCl3): 6§ 1.48(s, 9H), 1.91(br, 4H), 2.31(br, 1H), 2.57(br, 4H),
2.78(br, 2H), 3.19(br, 2H), 3.37(br, 4H), 6.87(b, 1H), 6.93(d, /= 7.9 Hz,
2H), 7.28(d, 2H)

BC NMR (CDCl): § 204, 253, 28.6, 45.3, 54.3, 55.5, 57.8, 70.8, 115.3,
116.7, 118.3, 129.3, 130.8, 146.8 160.1



(S)-2-[4-(2-Chloro-phenyl)-piperazin-1-ylmethyll-pyrrolidine-1-car
boxylic acid tert-butyl ester (3)
DY 22 wHo=z AAFH7e A2oA (9-2-x2-3EHd-1-7I=2

/\E]

e
2

9ol =¥ (840 pL, 4.48 mmol) ¢t 1-2-F==-#d)-I #H 3] - 5lo]

iy
i

2F280]=(158 g, 677 mmol), NN-tjo] Az g doeo}lwl (240 mL,
13.8 mmol)& x¥ HE=Z=2uet 30.0 mLoll =o]a, 337 F¢F wWHkA 7l %=
NaBH(OAc); (3.90 g, 18.4 mmol)¢} molecular sieveZ 7}&}aL oF 4A]%F FotF
Histo] 524 sl3tE (1.36 g, 79.7%)<S A AT}

'H NMR (CDCly): § 1.48(s, 9H), 1.48(br, 1H), 1.62(br, 1H), 1.86(br, 4H),

&l

2.28(br, 1H), 2.59(br, 2H), 2.80(br, 2H), 3.07(br, 1H), 3.32(br, 3H), 4.01(br,
1H), 6.89(t, /= 7.2 Hz, 1H), 7.06(d, /= 7.9 Hz, 1H), 7.23(t, /= 7.2 Hz,
1H), 7.36(d, /= 7.9 Hz, 1H)

B®C NMR (CDCly): 6§ 20.4, 25.3, 28.6, 45.3, 54.3, 55.5, 57.8, 70.8, 114.6,
117.3, 119.4, 126.3, 128.3, 143.9, 159.9

(8)-2-[4-(3-Chloro-phenyl)-piperazin-1-ylmethyll-pyrrolidine-1-car
boxylic acid tert-butyl ester (3)

D3t e gio AaRAsY LA (9-2-EW-dEYd-1-72

®
U

AL AFEel 28 (740 pL, 3.95 mmol) ¢ 1-Q2-F2=-3d)-9 % - 5t

o=z &2 dte]l= (1.01 g, 435 mmol), NN-t]o] &z =2 F o eolrl (760 uL,

435 mmol)S AZH YZFEZ=2Zvg 300 mLol =olx, 37 T WHFAIZI T
NaBH(OAc); (251 g, 11.8 mmol)¢ molecular sieveES 7}3stal oF 4417+ &<t

kst &2 319E (1.21g, 80.9%)= AT

'H NMR (CDCl3): 6§ 1.48(s, 9H), 1.80(br, 4H), 2.21(br, 1H), 2.46(br, 1H),



2.68(br, 2H), 3.17(br, 4H), 3.28(br, 2H), 3.94(br, 1H), 6.71(br, 2H), 6.79(s,
1H), 7.08(br, 1H),
BC NMR (CDCly): § 214, 262, 289, 459, 54.3, 575, 595, 70.8, 112.2,

115.5, 119.8, 132.3, 135.8, 160.1

(S)-2-[4-(4-Methoxy-phenyl)-piperazin-1-ylmethyll-pyrrolidine-1-carbox
ylic acid tert-butyl ester (3)

D3 2ZE o r AAFgere Ad2dA (9-2-XE-yEgd-1-71=
EAA AFE2E (940 ul, 0.500 mmol)et 1-(4-HEA]-2d)-3] #2431 -
Helol=zF2de]l= (0170 g, 0.650 mmol), N,N-t]o] A3z = Fo|golrl

(245 1L, 1.40mmol) & AZF tlFZ ek 500 mLol 0|3, 3% H3k wwkA)
Zl % NaBH(OAc); (0.410 g, 1.95 mmol)®} molecular sieveE 7}3}al oF 34
7F SoF wulkslo] 232 sketE (0.140 g, 76.8%)% Atk

'H NMR (CDCl3): 6 1.48(s, 9H), 1.84-1.88(m. 3H), 1.98(br, 1H), 2.28(br,
1H), 2.56(br, 4H), 2.76(br, 2H), 3.08(br, 5H), 3.35(br, 2H), 3.98(br, 1H),
6.83(d, ./= 8.4 Hz, 2H), 6.89(d, /= 84 Hz, 2H)

BC NMR (CDClLy): § 20.3, 253, 289, 444, 54.3, 555, 56.8, 57.8, 70.8,

114.1, 115.0, 136.4, 151.4, 159.6

(8)-2-{4-[Bis-(4-fluoro-phenyl)-methyll-piperazin-1-ylmethyl}-pyrrolid
ine-1-carboxylic acid tert-butyl ester (3)

D3 2 Wy or AAFgere Ad2odA (9-2-XE-yEd-1-71=
AL FRE 2~ (937 upL, 500 mmol)e 1-[H]A-(4-FF o=

-9 C-FF e =2-9d)-FAA=z (1.95 g, 6.75 mmol)= Axd HF



22 30.0 mLel =oli, 3% FF wykAZl NaBH(OAc); (4.03 g,

o

19.0 mmol) ¢t molecular sieveE 7Fshi °of 3A[3F &t niwkslo] H2 g E
(2.06 g, 87.3%)= AU},
'"H NMR (CDCly): § 1.46(s, 9H), 1.83(br, 5H), 1.98(br, 1H), 2.40(br, 9H),
3.32(br, 2H), 3.35(br, 2H), 3.91(br, 1H), 6.95-6.98 (br, 4H), 7.33(br, 4H)
BC NMR (CDCly): & 20.4, 253, 286, 45.3, 54.3, 555, 57.8, 62.8, 70.8,
116.2, 130.2, 139.0, 159.4, 159.8

(S)-2-(4-Benzyl-piperidin-1-ylmethyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester (3)
1)

2

I

flo
ol

Hom AaEHrle AdodA (9-2-x™-vEdd-1-712
-Fdol 28 (937 pL, 500 mmol)¢} 4-wAE-vl#Aed (1.18 g, 6.75

mmol)S Azx®E yIFz=Z v e 300 mLo =ox

294

N

o1
d
off
[-'O
&l
rE
>
L
™

’

NaBH(OAc); (4.03 g, 19.0 mmol)¢} molecular sieveZ 7}atar oF 447+ F <t
waksle] 52 s (1.06 g, 60.1%)S AUt

'"H NMR (CDCly): 8§ 1.46(s, 9H), 1.59(br, 3H), 1.91(br, 5H), 2.08(br, 1H),
2.16(br, 1H), 2.38(br, 1H), 2.51(br, 2H), 2.87(br, 1H), 3.01(br, 1H), 3.34(br,
1H), 3.93(br, 1H), 7.14(d, J= 7.226 Hz, 2H), 7.18(br, 1H), 7.27(br, 2H)

BC NMR (CDCly): & 20.3, 25.2, 287, 29.8, 33.5, 44.3, 50.1, 53.2, 58.4,
128.4, 126.1, 138.5, 159.4

(8)-2-[4-(4-Chloro-phenyl)-piperazin-1-ylmethyll-pyrrolidine-1-car
boxylic acid tert-butyl ester (3)

D3} 2o WHoR AaR/Y AedA (9-2-FP-vEdd-1-72



I
112
W

bR ~H (940 pL, 0500 mmol) ¢t 1-(4-E2=-7d)-3 7 A -
15

o
=2
=2

Helol=2F=2dke]= (0190 g, 0.700 mmol), NN-t o] A& g I o

2
=
2=

(720 pL, 410 mmol)& =¥ HIZZHE 7.00 mLol *o]i, 3% &

2
I

A7l % NaBH(OAc)3 (0.400 g, 1.99 mmol)¢} molecular sieveZS 7}3}al
=
[e)

NEds

-

oF mwkstol =2 ket (0.130 g, 67.3%)< LA

(3)-1-4. A8 AAAD-1-AvL-AEHD 2728 AH 2

g o) 2~ ¥ 9 deprotection ¥+-$

Ry—X JBoc TFA RX )
N & — NH
DCM
3 4

1) (S$)-1-Phenyl-4-pyrrolidin-2-ylmethyl-piperazine (4)

(9)-2-(U-#Ald - A g -1dme)-9 S d-1-7t =525 5 o 2H
(1.33 g, 3.86 mmol)> Yy F=Z=Zuer 13.0 mLol *o]a, TFA (trifluoro acid)
700 mL & H7Fg & ALolA 1AZF 307 wrREAIZ T §Eg-o] A wW
H-O & #7Fsted H.0/ EtOAc & F
CHCl = F=3dd. #7158 7+ MgSOq
ol 524 3ek= (0950 g, 99.0%)S A AT
'"H NMR (CDCly): & 1.55-1.59(m, 1H), 1.90-1.94(m, 1H), 2.03-2.11(m,

2

ol

e AARD A3 Az

1H), 2.47-2.59(m, 4H), 2.74-2.78(m, 1H), 3.10-3.21(m, 6H), 3.65-3.67(m,
1H), 6.86(t, /= 7.3 Hz, 1H), 6.91(d, /= 7.8 Hz, 2H), 7.26(t, /= 7.3 Hz,
2H)



®C NMR (CDCly): & 25.2, 29.7, 44.8, 56.1, 57.5, 58.2, 60.0, 113.5, 114.9,
118.3, 129.8, 144.9

(8)-1-(2-Chloro-phenyl)-4-pyrrolidin-2-ylmethyl-piperazine (4)

DY e dyloz (9-2-4-QC-F22-d)-Jugd-1dne]-v &
Je-1-7t2 544 39 o 2¥H (128 g, 337 mmol)S UFZZwe
12.0 mLel *=o]a, TFA 650 mLE H7tg & A=2olA 1A wREA]
=483 E (0900 g, 95.7 %)E A AT

'"H NMR (CDCly): 6 1.71-1.75(m, 1H), 2.05-2.09(m, 2H), 2.17-2.20(m,

2

1H), 2.60-2.63(m, 3H), 2.68-2.70(m, 1H), 2.82(br, 2H), 3.02(br, 4H), 3.31-
3.37(m, 2H), 3.87-3.89(m, 1H), 6.94-6.98(m, 2H), 7.19(d, /= 8.1 Hz, 1H),
7.34(d, /= 1.2 Hz, 1H)

(8)-1-(3-Chloro-phenyl)-4-pyrrolidin-2-ylmethyl-piperazine (4)

D¥ 22 BHozE (9-2-[4-B-F2=2-3d)-IH4-1dvE]-9 &
-1-7t2 544 ~F49 o ~H (121 g, 3.20 mmol<s HIE==WE
12.0 mLel o], TFA 6.00 mLE H7Fs & AZolA 1A wHkA]A
52433 E (0.783g, 87.5%)&5 A AT .

'"H NMR (CDCl3): § 1.68(br, 1H), 1.98(br, 3H), 2.10-2.16(m, 2H), 2.68(t,
J= 1294 Hz, 4H), 2.89(br, 2H), 3.17(br, 4H), 3.27(br, 2H), 3.89(br, 1H),
6.67(d, J= 9.747 Hz, 1H), 6.76(br, 2H), 7.07-7.10(m, 1H)

(S)-1-(4-Methoxy-phenyl)-4-pyrrolidin-2-yIlmethyl-piperazine (4)
DY 22 Wyo=z (9-2-[4-U-vEA-dD)-Idg0-1-¢drE]-3 &g



172824 A8 o2 (1.09 g, 289 mmol)S HIFZZHE 120
mLel 50]3, TFA 550 mLE H7Fe & A&oA 1AF ankAl A 524 g
FE (0770 g, 96.9%)5 At}

'"H NMR (CDCly): § 1.48-1.52(m, 1H), 1.85-1.95(m, 2H), 1.99-2.05(m,
1H), 2.45-2.53(m, 2H), 2.54-2.60(m, 2H), 2.73-2.81(m, 2H), 3.05-3.12(m,
5H), 3.15- 3.20(m, 1H), 3.77(s, 3H), 6.84(d, /= 9.1 Hz, 2H), 6.89(d, /= 9.1
Hz, 2H)

BC NMR (CDCly): 6 23.8, 28.6, 47.3, 56.0, 56.9, 57.8, 58.3, 60.2, 115.9,
138.1, 159.9

(S)-1-(4-Fluoro-phenyl)-4-pyrrolidin-2-ylmethyl-piperazine (4)

DH 2 PHoE (9-2-[4-U-ZFo=2-9Ad)-AAgx-1-dvE]-9 =
du-1-7t25 22 34 o~ (0890 g, 246 mmol)S U ZF=Z=Zwe
10.0 mLel *=o]i, TFA 500 mLE #H7tg = Ao 1AZF WREAlA
543832 (0590 g, 91.1%)E & AT},

'"H NMR (CDCly): & 1.60(br, 1H), 1.98(br, 1H), 2.08(br, 1H), 2.53(br, 2H),
2.73(br, 1H), 3.03(br, 4H), 3.23(br, 1H), 3.78(br, 1H), 6.77(br, 2H), 6.92(t,
/= 8.6 Hz, 2H)

PC NMR (CDCl): & 24.2, 288, 45.3, 55.9, 57.5, 58.3, 115.3, 116.9, 140.8,
151.8

(S)-4-Benzyl-1-pyrrolidin-2-yImethyl-piperidine (4)
DY 22 e =r (9-2-U-MZ-gagd-1-drg)-g &g d-1-71 2

EAMN 59 o~ (159 g, 443 mmol)& HEEZ=WE 650 mLol] 0]



3, TFA 400 mLE #7718 & A2 A 1A wikAlA 54383 E (1.03
g, 89.6%)% LAt

'"H NMR (CDCly): § 1.26-1.34(m, 3H), 1.50(br, 1H), 1.60(d, /= 11.6 Hz,
2H), 1.72-7.89(m, 4H), 1.98(br, 1H), 2.26(br, 2H), 2,51(d, /= 7.1 Hz, 2H),
2.86(br, 2H), 2.98(br, 2H), 3.28(br, 1H), 7.13(d, /= 7.4 Hz, 2H), 7.18(br,
1H), 7.28(br, 1H),

(S$)-1-(4-Chloro-phenyl)-4-pyrrolidin-2-ylmethyl-piperazine (4)
DY 2o Hor (9-2-[4-U-F=22-H9)-9H-1-dve]-v =g
d-1-7t2 844 ~HE o2 (0740 g, 1.96 mmol)E T ZFZ=ZHE 9.00

e

mLol| =oli, TFA 450 mLE H7Fg & A 2olA 14308 wrkA A =
AshgtE (0540 g, 98.1%)5 AUt

'H NMR (CDCly): 8§ 1.67-1.72(m, 1H), 1.99-2.04(m, 2H), 2.14-2.17(m,
1H), 2.51-2.57(m, 3H), 2.65-2.76(m, 3H), 3.06-3.09(m, 4H), 3.21-3.30(m,
2H), 3.83(br, 1H), 6.78(d, /= 9.0 Hz, 2H), 7.19(d, /= 9.0 Hz, 2H)

(3)-2. Building Blockl ¢ A
(3)-2-1. (358 wlzdg 3= 24 9

)

3

o N/OH
I
H,NOH-HCI, Na,CO
H Y 2R, 2 . O MR
A 60°C, EtOH:H,0(1:1) S



1) 4-Fluoro-benzaldehyde oxime (5)

AT 7]9 oA 4-FF0 = M=dd s =(7.00 mL, 66.3 mmol)< °
geE (D8 200 mLel =o]i, HoNOH - HCI (645 g, 92.9 mmol)<}
Na:CO3; (9.84 g, 929 mmoDE 7}gt & 50-55Co|A 1A 7F&9F kel &t}

s

IFg APy 9248 TLC (Hexane : EtOAc = 4:11)= Felst o, wr& o]
A=W F3 NaHCO3& 9 7}t EtOAc®E F=3F3 vt

o
&
MgSOs=2 A2 F, 2% stelld viE AAstL g dxste] 524 35

u:o"

= (9.23g, 97.0%)= AUt}

2,3-Dihydro-benzol[1,4]ldioxine-6-carbaldehyde oxime (5)
D 2
(3.28 g, 20.0 mmoD)= ofl&&:= (1:1)& < 100 mLel *o]3, H,NOH - HCI

flo

Por  23-tsto] =2 -l %[14]0h0] S21-6-7kH ot § =

(2.08 g, 30.0 mmol) ¢} NaxCOs; (3.18 g, 30.0 mmol)E 7}g & 50-55T A 1
AlZbEQE wgksle] A4 ShetE (335 g, 936 %)= 2 AU
'"H NMR (CDCly): & 4.19-4.23(m, 4H), 6.80(d, J= 83 Hz, 1H), 6.98(d, /=
2.0 Hz, 1H), 7.00(d, /= 2.0 Hz, 1H), 7.05(d, ./= 2.0 Hz, 1H), 7.95(s, 1H)
IR(KBr) : 3270 (O-H), 2992 (C-H), 2997 (C-H), 2874 (C-H), 1124
(C-0), 1063 (C-0), 1643 (C=N), 1720, 1820, 1980, 1610 (aromatic C=C),
1520 (aromatic C=C) cm '

Naphthalene-2-carbaldehyde oxime (5)

D3 2o wyor Yzed-2-7tBddH s = (781 g, 50.0 mmol)S of &
55 (D& 200 mLol *o]a, H.NOH - HCl (4.87 g, 70.0 mmol) 2}
Na;CO3 (7.42 g, 70.0 mmol)E 7+ - 50-55C oA 1A ZbE ¢ wwkate] 54



3HgHE (7.80 g, 91.1%)= A3t}
'"H NMR (CDCly): § 7.53(t, /= 4.8 Hz, 2H), 7.85-7.88(m, 4H), 7.90(s,
1H), 8.32(s, 1H)

Naphthalene-1-carbaldehyde oxime (5)

DY 22 wyo= yxgd-1-7tBdd s = (204 mL, 0.15 mol)< of &
<= (11189 500 mLoll *o]a, HoNOH - HCI (15.7 g, 0.220 mol)?F NaxCO3
(20.7 g, 0.195 moDE 7Fg ¥ 50-55TColA 1AZF&<Qt wwksie] &4 313+&
(23.6 g, 92.1%)= AUt

'"H NMR (CDCly): § 7.50-7.61(m, 3H), 7.79(d, /= 6.6 Hz, 1H)7.91(t, /=
7.6 Hz, 2H), 8.50(d, /= 8.6 Hz, 1H), 8.82(s, 1H)

IR(KBr): 3270 (O-H), 1668 (C=N), 1980, 1501 (aromatic C=C), 1519

(aromatic C=C), 1620 (aromatic C=C), 710, 750 (ortho subst.oop) cm '

2,3-Dimethoxy-benzaldehyde oxime (5)

DY 2& o m 23-tuSA -wl=gdds = (498 g, 30.0 mmol)s ol &
< (D&Y 100 mLell o]3, HeNOH - HCl1 (292 g, 42.0 mmol)<}
Na;CO3 (4.45 g, 42.0 mmol)E 7+3 ¥ 50-55C oA 1A1ZHEF unkelo] =4
st E (522 g, 96.0%)S A3t

'"H NMR (CDCly): & 3.87(s, 3H), 3.89(s, 3H), 6.95(d, J= 8.1 Hz, 1H),
7.07(t, /= 8.1 Hz, 1H), 7.36(d, /=8.1 Hz, 1H), 8.49(s, 1H)

IR(KBr): 3298 (O-H), 1678 (C=N), 1980, 1605 (aromatic C=C), 1084
(C-0), 1128 (C-0), 2982 (C-H), 1560 (aromatic C=C), 1500 (aromatic
C=C), 710, 750(ortho subst.oop) cm '



3-Fluoro-benzaldehyde oxime (5)

D3 22 Yo 3-ZF 02 wzdd s = (3.20 mL, 30.0 mmol)S ol &
< (D&Y 100 mLel o]3, HeNOH - HClI (292 g, 42.0 mmol)<}
Na:CO3 (4.45 g, 42.0 mmol)E 7Fg F 50-55TC Al 1A & QF wykalo] &7
shetE (412 g, 98.9%)= At

'"H NMR (CDCL): & 7.10(t, J= 7.1 Hz, 1H), 7.32-7.39(m, 3H), 8.13(s,

1H)
IR(KBr): 3210 (O-H), 1669 (C=N), 1410 (aromatic C=C), 1590 (aromatic

C=C), 760(ortho subst.oop) cm '

(3)-2-2. Agd ¥ ool &2SAE ¢E TA

_OH 2R,
| 1. NCS, pyridine T
2. propagyl alcohol, Et;N A
H™ Y LR, > /]
| THF N
AN HO O
5 6

[3-(4-Fluoro-phenyl)-isoxazol-5-yl]-methanol (6)
4-Z2F 0 2-wlzdy3 = =4 (0690 g, 5.00 mmol)S HATIA HEZ

F& 30.0 mLoll =590t A-F225 20 = (0.800 g, 6.00 mmol)<}

rE

=
ggld (61.0 pL, 0.75 mmol)S A-ZolA 7kgk F 60T A 1A %F &k o

stk Aeow AY ¥ Zriad dIF(Z=x-2-¢0-13) (0.240 mL, 4.00

mmol)& HEZHE=ZFHE 200 mLel H84 dxd] 7tsta Ego| oty
(0.840 mL, 6.00 mmol)= HEZs =&5Fe 2.00 mLol|l =of s 7t %
50Cel A 24 FoF wyksigivt. w8 g3 4L TLC (Hexane

[¢}



EtOAc = 2:1)= &dsdr. v 42 5 ¥31 NaHCOz8 42 7hstal

Jot'

EtOAc® FZstv. #7155 79 MgSO2 dAxA2 5 7S F 551
flash column chromatography (Hexane : EtOAc = 2:11)Z £33 A A 35}
24 88E (0520 g, 67.0%)2 At}

'H NMR (CDCly): § 1.98(br), 4.84(s, 2H), 6.55(s, 2H), 7.16(t, /= 8.3 Hz,
2H ), 7.80(dd, /= 5.4 Hz, 2H)

¥C NMR (CDCly): 8§ 63.0, 101.5, 116.2, 1289, 132.1, 150.0, 159.3, 164.0

[3-(2,3-Dihydro-benzol1,4]ldioxin-6-yl)-isoxazol-5-yl]-methanol (6)
2,3-golol =2 -wl Z[14]t}o] S A -6-7E L H = 24 (269 g, 15.0 mmol) S
A4slo A HEGS| =2F T 75.0 mLol| =tk V-F22FAloln= (240 g,

o

18.0 mmol ¢} & ¥ (0.120 mL, 1.50 mmol)S 20 7}3 ZF 60Tl A 40
2-

B oBo mwadr Lo 4% F, Zeid dB(LRI-

[kl

-1%)
(0.700 mL, 12.0 mmol)< HIEZI =ZF & 2.00 mLol|l H3A HH3] 715t
Egogolwl (250 mL, 18.0 mmol)<S HEZS =2 F & 4.00 mLol =9 H
sl 7hgk & 50T A 2A1%F Tk wRkskith ¥ gy 44 TLC

(Hexane : EtOAc = 2:1)% &3, ¥rg 942 & ¥3 NaHCO3;& <

2

7betal EtOAcZ FEe it 7715+ 79 MgSO.= A=A 5, &

o

F=73l9 flash column chromatography (Hexane : EtOAc = 2:1)Z &3¢
Asto A g = (1.87 g, 67.1%)<2 <4 Ab.
'"H NMR (CDCly): & 1.92(br, 1H), 4.31(s, 2H), 4.81(s, 2H), 6.94(d, /= 8.3
Hz, 1H ), 7.28(d, /= 5.6 Hz, 1H ), 7.30(d, /= 2.2 Hz, 2H), 7.33(d, /= 2.0
Hz, 1H),
“C NMR (CDCL): 6§ 63.2, 755, 100.2, 144.3, 144.9, 113.0, 115.1, 119.0,



128.6, 150.0, 158.8

(3-Naphthalen-2-yl-isoxazol-5-yl)-methanol (6)
Uzgd-2-7t8dds = 4] (1.71 g, 10.0 mmol)& ALt A H E 3]
=2 250 mLol Helth A-FE RS540 = (1.60 g, 12.0 mmol) 9}t 7] &
9 (81.0 pL, 1.00 mmol)& AL A 7Fs T 60ColA 1AZF o wrksle
=

g deow A9 F, Zaad o=

I«

Z-2-91-1%) (0470 mL, 8.00
mmol)& HEZ3 =275 3.0 mLel H3A A3 7tstn Egol ol
(1.67 mL, 120 mmol)& HEZH3 =ZFg 200 mLell wo] HAH3F 713 F
50CaA 2412 FoF wwtaldt. whg a3 922 TLC (Hexane
EtOAc = 2:1D)& 3elstdch. wg ¢4 F F3F NaHCOs&4S 713t
EtOAc®E FEstAt. #7155 7 MgSOs2 XA ¥+ 3¢ 559
flash column chromatography (Hexane : EtOAc = 2:11)Z &3 A A 35}
B2 538 (143 g, 795%)S At}

'H NMR (CDCly): § 1.63(br, 1H), 4.92(s, 2H), 6.61(s, 1H), 7.54-757(m,
3H), 7.71(dd, /~ 1.0 Hz, /= 12 Hz, 1H), 7.93(t, /= 4.8 Hz, 1H), 7.97 (d,
/= 83 Hz, 1H), 8.36(t, /= 4.8 Hz, 1H)

®C NMR (CDCly): & 64.1, 103.1, 124.1, 1282, 129.3, 131.1, 134.0, 136.9,

152.3, 159.8

(3-Naphthalen-1-yl-isoxazol-5-yl)-methanol (6)
yrgd-1-712d g8 = 54 (3.42g, 20.0mmol)S A A3t A HEZS =

23rd 25,0 mLol Fedv. AM-FEEZS4oH = (3.20g, 24.0mmol) ¢ ¥ 2 d

(0.160mL, 2.00mmol)& A-=°A 7Fgk F 60Tl A 407 &<t wrksiivh A



S zEud GEF(ZEEX-2-9-12) (1.10 mL, 18.0mmol)< Hl

Egtsl =25 200 mLel #3814 A8 ristal Egeldeoldl (340 mlL,
0 mmol)& HEZS == 3.00 mLol Fof 3] 7kg & 50TCoA] 2
CNES g AL TLC (Hexane : EtOAc = 221)=

>
~
ol
2
=
rE
ofr
=
32
o

a9

g He. g 92 F L3 NaHCO; & NS 71sta EtOAcE FE3 4%
F715S F4 MgSO.2 AxA % ¢ FF3+9 flash column
chromatography (Hexane : EtOAc = 2:11)& #3 AHAso 2 IJF=
(313 g, 77.2%)< At

'"H NMR (CDCL): & 1.63(br, 1H), 4.88(s, 2H), 6.73(s, 1H), 7.55(t,
J= 4.7 Hz, 2H), 7.88-7.98(m, 4H), 8.25(s, 1H)

BC NMR (CDCly): § 63.1, 104.1, 126.1, 127.2, 129.3, 129.9, 135.0, 135.5,

136.9, 152.3, 159.8

[3-(2,3-Dimethoxy-phenyl)-isoxazol-5-yll-methanol (6)
23-THEA-wl=zdH = L4 (172 g, 95.0 mmol)S 2 Adtol A HEZ
=23 250 mLol| ot AV-F22FAloln= (152 g, 114 mmoD) & I
g (0.800 mL, 9.90 mmol)= A=A 7Fg % 60T A 40% &<t wwkst
Ark. Adeowm A% F Zead dIF(ZEZ-2-9-1&) (520 mL, 89.3
mmol)< HIEZI=2FT 100 mLol FaA HHs] 7tsta Egedopdl
(152 mL, 109 mmol)< HEZS ==ZF 100 mLol o 3] 7tg ¥ 5
b gy 942 TLC (Hexane

ol
-
2

29

0CelA 1A1ZF 20% & ¢

SN,
EtOAc = 2:1)= Fdsdn. w8 944 F 3} NaHCO:8& = 7hsha



24 538 (152 g, 72.2%)S A}
'"H NMR (CDCly): 8§ 1.87(br), 3.81(s, 3H), 3.92(s, 3H),4.85(s, 2H),6.78(s,
1H), 7.02(t, /= 8.07 Hz, 1H), 7.15(t, J= 8.07 Hz, 1H), 7.46(d, J= 7.83, 1H)
“C NMR (CDCL): & 56.1, 56.3, 64.2, 100.1, 120.6, 122.4, 123.2, 146.0

’

148.0, 150.5, 158.2

[3-(3-Fluoro-phenyl)-isoxazol-5-yll-methanol (6)

3-EFFez-dzddsi= FA (125 g, 500 mmol)S A3t A B E2 s
EZ25 e 30.0 mLoll =, A-EF22x50nE (144 g, 108 mmol) ¢ ¥ &
© (0.730 mL, 9.00 mmol)& A=olA 7Fg F 60T A 307 &<t kel
o, Adeog A3 & ZTREud dF(ZFZT-2-9-12) (4.80 mL, 83.0 mmol)

< "HEZEZFE 10.0 mLell &H9A Hde] 7tsta Egoldolrl (141

= 2= et Aok g 44 ¥ L3 NaHCOz: 84S 7Fstil EtOAc®E F
5, #% F53%to] flash
column chromatography (Hexane : EtOAc = 2:1)& £ A sto] 232 3}
F= (10.2 g, 63.3%)= AT,
"H NMR (CDCly): & 1.83(br, 1H), 4.85(s, 2H), 6.57(s, 1H), 7.16(t, /=

8.3 Hz, 1H ), 747(dd, /~ 81 Hz, /= 7.8 Hz, 1H), 7.53(d, /= 9.5 Hz,
1H), 7.59(d, /= 83 Hz, 1H)

BC NMR (CDCly): § 64.0, 101.2, 114.1, 115.0, 123.1, 131.0, 137.9, 150.1,

159.0, 162.6



(3)-2-3. AZH A okol2SAE dosl=9 T4

1) 3-(4-Fluoro-phenyl)-isoxazole-5-carbaldehyde (7)
ALEA7)9] Ao [3-U-ZF2-¥H4d)-olo] 2L AZ-5-d]-H g2
(0970 g, 5.00 mmol)S W= yZF=Z=ZdWE 150 mLel =o]3, PCC

(pyridinium chlorochromate (2.16 g, 10.0 mmol)¢ #F A Z2 molecular

o

sieve 4A (4.00 g) ¥ 4A]7FF e wwkskth, w323 S TLC (Hexane :

EtOAc = 3:1)& Felsw, w

oo

44 ¥ FE2H4L At flash column
chromatography (Hexane : EtOAc = 3:1) 2 &7 AAste] 52 3I¢E
(0.640 g, 66.2%)= AU},

'"H NMR (CDCly): & 7.19(s, 1H), 7.78(dd, /= 5.21 Hz, /> = 5.21 Hz,
2H), 7.13(dd, /= 857 Hz, /> = 857 Hz, 2H), 9.97(s, 1H)

3-(2,3-Dihydro-benzol[1,4]ldioxin-6-yl)-isoxazole-5-carbaldehyde (7)
DI 22 Wwyoer 3-Q3-Hetol=2-wlx[14]vo] SA1-6-U]-v e
(116 g , 500mmol)S Hx3 yIF=Zue 150 mLol Fo]i, PCC
(pyridinium chlorochromate) (2.16 g, 10.0 mmol)¢} H# Al Z <2 molecular
sieve 4A (4.00 g) ¥ 31 2AEQE wwksto] 52 83 E (0.740 g, 64.5%)
= AT
'"H NMR (CDCly): 8 4.25(d, J= 1.7 Hz, 4H), 6.90(d, J= 8.4 Hz, 1H), 7.12



(s, 1H), 7.25(d, /= 2.2 Hz, 1H), 7.27(d, /= 2.2 Hz, 1H), 7.31(d, /= 2.2 Hz,
1H), 9.94(s, 1H)

BC NMR (CDCly): § 759, 102.3, 1145, 1156, 119.8, 129.1, 1449, 1455,
159.3, 190.4

3-Naphthalen-2-yl-isoxazole-5-carbaldehyde (7)

D3 22 Wyos A7 d2odA G-yzell-2-d-ofo] 4~ A}
=-5-d)weE (1.13 g, 5.00 mmol)S X3 yEF=ZZ2w ek 250 mLel =
o] i1, PCC(pyridinium chlorochromate) (1.94 g, 9.00 mmol¢ A Z<
molecular sieve 4A (3.00 g) ¥ 5AZFE 9 wwkste]l H2 3= (0.770
g, 68.8%)2 AUt

'"H NMR (CDCl): & 7.56-7.58(m, 2H), 7.88-7.96(m, 2H), 7.97(s, 1H),
7.98(d, /= 1.5 Hz, 1H), 8.30(s, 1H), 10.07(s, 1H)

“C NMR (CDCly): 6 102.3, 126.4, 128.8, 129.5, 131.0, 134.8, 135.5, 136.1,
150.4, 159.9, 190.8

3-Naphthalen-1-yl-isoxazole-5-carbaldehyde (7)
DI 2o wyon Aaisr)e) god G-uzgd-1-d-olo|AsAE

5-d)-" &L (135 g, 6.00 mmo)S HAZF3% tyF=ZZ g 30.0 mLol o

—_—

it

a1, PCC (pyridinium chlorochromate) (2.84 g, 13.2 mmol¢ H#A Z2
molecular sieve 4A (5.00g) ¥ 3 2A s wutsto]l H2 g% E (1.07 g,
79.9%)< AAT.

'"H NMR (CDCly): & 7.34(s, 1H), 7.58-7.62(m, 3H), 7.74(d, /= 7.1 Hz,
1H), 7.97(d, /= 7.1 Hz, 1H), 8.02(d, /= 84 Hz, 1H), 8.32(d, /= 89 Hz,



1H) 10.13(s, 1H)

3-(2,3-Dimethoxy-phenyl)-isoxazole-5-carbaldehyde (7)

D3 2 o s AAR79 oA [3-(23-tH F A -5 d)-ofo] &
SALE-5-d]-H g2 (282 g, 12.0 mmol)S H=x3 tyFZZ e 350 mLol
o] 3, PCC (pyridinium chlorochromate) (5.17 g, 24.0 mmol) ¢} H A &<
molecular sieve 4A (7.00 g) ¥ 2AzbFeE wyksle] EHA 53 E (2.01
g, 711.8%)= ATk,

'"H NMR (CDCly): & 3.83(s, 1H), 3.93(s, 1H), 7.05(dd, /~ 1.3 Hz, /=
1.5 Hz, 1H), 7.17(t, /= 8.1 Hz, 1H), 7.51(d, /= 1.7 Hz, 1H), 10.04(s, 1H)

BC NMR (CDCly): & 56.3, 56.9, 114.3, 119.4, 121.0, 121.5, 142.0, 143.2,
144.1, 145.3, 190.0

3-(3-Fluoro-phenyl)-isoxazole-5-carbaldehyde (7)

Ly

1)

B=)

flo
ol

0z ArEAIY FeolM [3-(2-FFoZ-dd)-ofo]

° A

M
e

S5-d]-W &2 (155 g, 800 mmo)E A% yF=Z=ZdWE 30.0 mL

o] o], PCC(pyridinium chlorochromate) (4.69 g, 21.8 mmol)¢} + Al Z&

flo

molecular sieve 4A (7.00 g) ¥l 2AFF ok uwkslo] HE2 313 E(1.08
g, 70. B(y —% CME]‘
'"H NMR (CDCly): & 7.26(s, 1H), 7.46-750(m, 1H), 7.57-7.59(m, 1H),

7.62(tt, /= 117 Hz, /= 1.17 Hz, 1H), 10.04(s, 1H)



3-(3) &9 olw3 w3 T3 Building Blockit9 coupling

7 LR,
LR, 1.M.S4A S~
% 2. NaBH(OAC)i /_\ 74 |
O
8
Z AR,
I
1. Simple Filtration Y X
“r—X N 'N - HCl

2. Ethereal HCI 1 N o~

—

9

1)(S5)-1-{1-[3-(4-Fluoro-phenyl)-isoxazol-5-yImethyll-pyrrolidin-2-ylmeth
yl}-4-phenyl-piperazine (SOSY-10101)
2 Azxd gEF22d9E 3.00 mLel (9-1-3d-4-9 & d-2-dv e -3

=
radg3= (310 mg, 0159 mmoDS AHZ3 ¥ 37 Fe uwkds &
NaBH(OAc); (78.0 mg, 0.367 mmol)¢} molecular sieve 7drops 7}shal °F 14
Fok g AP #AL TLC (EtOAc)Z Ukt
3ol 9AEW basic alumina® ZE e 7Fgsto] S A AT H W &
&S Ethyl ether 1.00 mLel ¢ ths, Ethereal HCIE s8] "ol
aAFem AT, dAEY7IE o] §ste] ofd A AstaL A A

& t}A] Ethyl ether 1.00 mLE Aol FAch 79t stoll A & 1A x35te] 24

AAES 149 (364 mg, 708 %)o=2 At mA| Ao E3 NaHCO; & A



= 7Fstal Diethyl ether® F&3 ¥ #7152 ¥ MgSO.= AxstAd.
Aeretel §mE AAG] NMRS ol &34 HAFES FAds st

'"H NMR (CDCly): & 1.52-1.72(m, 5H), 1.87-1.90(m, 1H), 2.33-2.37(m,
2H), 2.53-2.56(m, 3H), 2.62-2.65(m, 2H), 2.77(br, 1H), 3.04-3.07(m, 1H),
3.12-3.14(m, 3H), 3.80(d, /= 14.9 Hz, 1H), 4.43(d, /= 14.9 Hz, 1H), 6.38(s,
1H), 6.78(br, 1H), 6.85(d, /= 8.9 Hz, 2H), 7.07(t, /= 88 Hz, 2H), 7.17-
7.20(m. 3H), 7.72(dd, /= 5.4 Hz, 2H)

BC NMR (CDCly): 6 22.3, 26.5, 49.3, 53.3, 56.3, 57.6, 58.4, 102.3, 114.3,
117.2, 119.3, 129.3, 130.2, 133.4, 145.3, 151.7, 159.9

IR(KBr): 6 2994 (C-H), 2978 (C-H), 2820 (C-H), 1610 (aromatic C=C),
1513, 1458 (aromatic C=C), 1357, 1243 (C-N), 1159 (C-F), 1015 (C-0),

832(para subst. oop) cm

(8)-1-(2-Fluoro-phenyl)-4-{1-[3-(4-fluoro-phenyl)-isoxazol-5-yimethyl]-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-10201)

SOSY-101019] A £ ®wyoz Z Axyd yIFEZZv e 3.00 mLel
(9-1-C-FFe=2-9d)4-g=gd-2-d g -3 gz (65.8 mg, 0.250 mmol) 7}
3-(4-FFoL2-9d)-olo] ASAE 57 ELH = (621 mg, 0.325 mmol)S A

g8 93 3% FLF ay

R4 [

ok

& NaBH(OAc); (159 mg, 0.750 mmol)2}

At

molecular sieve 7drops 7Fstal oF 14A13F F¢F wRkst Ak 54 AAES 1L
A (70.2 mg, 64.0%)0. =2 AT},

"H NMR (CDCls): 6 1.56-1.63(m, 1H), 1.70-1.85(m, 2H), 1.84-2.01(m,
1H), 2.40-2.46(m, 2H), 2.60-2.64(m, 3H), 2.78(br, 2H), 3.12(br, 5H), 3.87(d,
J= 149 Hz, 1H), 4.42(d, /= 14.9 Hz, 1H), 6.46(s, 1H), 7.01-7.08(m. 1H),



7.13-7.17(m, 2H), 7.80(dd, /= 5.4 Hz, 2H)

BC NMR (CDCly): 6 23.0, 30.4, 30.6, 49.5, 50.7, 50.8, 54.2, 54.9, 59.9,
64.4, 101.0, 116.1, 116.2, 116.3, 116.4, 119.1, 119.2, 122.6, 122.7, 124.6, 124.7,
1256, 125.7, 1289, 130.0, 140.3, 140.4, 154.9, 156.9, 161.6, 163.0, 164.9,
171.8

IR(KBr): § 2987(C-H), 2936 (C-H), 2810 (C-H), 1604 (aromatic C=C),
1512, 1450 (aromatic C=C), 1352, 1230 (C-N), 1154 (C-F), 1008 (C-0), 912,
838, 754, 706, 598 cm '

(S)-1-(2-Chloro-phenyl)-4-{1-[3-(4-fluoro-phenyl)-isoxazol-5-yIlmethyl]-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-10301)

SOSY-101012] A} 72 Wyozw I #Axd fdFZ=2v & 3.00 mLel
(9-1-Q-F=2=2-vd)4-vEgd-2-dued-g#2 (70.0 mg, 0.250 mmol)2}
3-4-ZF L E2-H)-0lo]AZAE-5-7t 2 L4H 3= (621 mg, 0.325 mmol)=

L o
A3 Y 3% ¢

kel & NaBH(OAc); (159 mg, 0.750 mmol) %}t

El

molecular sieve 7drops 7}étal oF 14A17F HoF wwtsldch. 24 AAHES 1
Ad (79.8 mg, 72.6%)0. & A AT}

'"H NMR (CDCly): & 1.49-1.55(m, 1H), 1.62-1.78(m, 2H), 1.86-1.94(m, 1H),
2.32-2.39(m, 2H), 2.54-2.65(m, 5H), 2.75-2.77 (m, 1H), 3.00-3.08(m, 5H),
3.78(d, /= 14.9 Hz, 1H), 4.35(d, /= 14.9 Hz,1H), 6.38(s, 1H), 6.87- 6.90(m.
1H), 6.96(dd, /= 1.5 Hz, 1H), 7.05-7.08(m, 2H), 7.11-7.15(m, 1H), 7.27(dd,
/= 15 Hz, 1H), 7.72(dd, /= 5.4 Hz, 2H)

BC NMR (CDCly): & 23.0, 30.5, 49.5, 51.3, 54.3, 54.8, 59.9, 64.3, 101.1,
116.2, 116.3, 120.6, 123.9, 125.6, 125.7, 127.8, 128.9, 129.0, 129.1, 130.9,



149.4, 161.6, 163.0, 165.0
IR(KBr): 2994(C-H), 2938 (C-H), 2816 (C-H), 1588 (aromatic C=C),
1480, 1448 (aromatic C=C), 1372, 1230 (C-N), 1126, 1040 (C-0), 960, 914,

752, 692 (C-CD cm '

(8)-1-(3-chloro-phenyl)-4-{1-[3-(4-fluoro-phenyl)-isoxazol-5-yimethyl]-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-10401)

SOSY-10101¢ A £ wyow Z Axd yIF=2v e 3.00 mLel
(9)-1-3-Fz2-9d)4-vyEgd-2-du e - #22 (70.0 mg, 0.250 mmol)}
3-(4-ZF L2 - d)-olo] AZAE-5-7} L= (621 mg, 0.325 mmol)S
Aegs Y 3% For wwkd & NaBH(OAc); (159 mg, 0.750 mmol)<}
molecular sieve 7drops 7Fshal oF 14A17F &b wwRkstH T £4 AHYES 1
A (80.2 mg, 72.9%)C 2 AT}

'"H NMR (CDCly): & 1.56-1.63(m, 1H), 1.74-1.81(m, 2H), 1.94-1.98(m,
1H) , 2.39-2.47(m, 2H), 2.57-2.62(m, 3H), 2.67-2.71(m, 2H), 2.82-2.86(m,
1H), 3.11-3.15(m, 1H), 3.18-3.20(m, 4H), 3.88(d, /= 14.9 Hz, 1H), 4.39(d,
/= 149 Hz, 1H), 6.45(s, 1H), 6.77-6.81(m. 2H), 6.86-6.87(m, 1H), 7.13-7.17
(m, 3H) 7.80(dd, /= 5.4 Hz, 2H),

“C NMR (CDCly): & 23.0, 30.4, 48.9, 49.4, 54.0, 54.9, 60.0, 64.4, 101.1,
114.1, 1159, 116.2, 116.3, 119.4, 1256, 125.7, 125.6, 125.7, 128.9, 130.2,
135.1, 152.6, 161.6, 163.0, 165.0

IR(KBr) : 2983(C-H), 2842 (C-H), 2816 (C-H), 1590 (aromatic C=C),
1480, 1446 (aromatic C=C), 1356, 1308, 1232 (C-N), 1126, 1040 (C-0),
912, 810, 758, 692 (C-Cl), 546, 452 cm '



(S)-1-{1-[3-(4-Fluoro-phenyl)-isoxazol-5-yImethyll-pyrrolidin-2-ylmethyl
}-4-(4-methoxy-phenyl)-piperazine (SOSY-10501)

SOSY-10101¢ A £ wyozw zZ Axd yIF=2v e 3.00 mLel
(S)-1-4-MEA-Hd)4-Ed-2-drd -y #H2 (69.0 mg, 0.250 mmol)}
3-U4-ZFF L Z2-H)-olo| 2 AE 57 ELH S = (621 mg, 0.325 mmol)S
Aegs Y 3F For Wi & NaBH(OAc); (185 mg, 0.875 mmol)<}
molecular sieve 7drops 7Fshal oF 14A17F &b wwRkstH T £4 AHYES 1
A (725 mg, 64.4%)0 2 A}

'"H NMR (CDCly): 8§ 1.55-1.63(m, 1H), 1.70-1.83(m, 2H), 1.93-2.01(m,
1H), 2.40-2.45(m, 2H), 2.59-2.63(m, 3H), 2.69-2.73(m, 2H), 2.82-2.85(m,
1H), 3.08-3.15(m, 5H), 3.77(s, 3H), 3.87(d, /= 14.92 Hz, 1H), 4.41(d, /=
14.9 Hz, 1H), 6.45(s, 1H), 6.84(d, ./= 9.0 Hz, 2H), 6.90(d, /= 9.3 Hz, 2H),
7.14(d, /= 8.8 Hz, 2H), 7.80(dd, /= 5.6 Hz, 2H)

“C NMR (CDCly): & 23.0, 30.4, 49.4, 50.8, 54.0, 54.3, 54.9, 55.8, 59.9,
64.4, 101.1, 114.6, 116.2, 116.3, 118.4, 125.6, 125.7, 128.9, 129.0, 145.9, 154.0,
161.6, 163.0, 165.0

IR(KBr) : 2998(C-H), 2942 (C-H), 2810 (C-H), 1602 (aromatic C=C),
1512, 1450 (aromatic C=C), 1352, 1304, 1230 (C-N), 1154 (C-H), 1008
(C-0), 910, 838, 754, 706, 598, 544 cm '

(8)-1-(4-Fluoro-phenyl)-4-{1-[3-(4-fluoro-phenyl)-isoxazol-5-yimethyl]-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-10601)
SOSY-101019] Ay & HHo=w 2 Axd yIF==29e 3.00 mLol

(9-1-4-ZFe2-9d)4-vEgd-2-dved-g 7 22 (658 mg, 0.250 mmol)



W 3-(U-EF o E-Td)-oto] AFALE-5-7FE Y H 5| = (62.1 mg, 0.325 mmol)
]

molecular sieve 7drops 7}atar oF 14A17F FoF ksl 54 AAHES o

s 4

ol
o

a3

FoF wwHksk 3 NaBH(OAc); (159 mg, 0.750 mmol)<}

Az

Ad (99.2 mg, 90.5%)°0. 7 At}

'"H NMR (CDCly): 8§ 1.53-1.61(m, 1H), 1.73-1.78(m, 2H), 1.93-1.98(m,
1H) , 2.68-2.72(m, 2H), 2.82-2.85(m, 1H), 3.10-3.14(m, 5H), 3.86(d, /=
14.9 Hz, 1H), 4.40(d, /= 14.9 Hz, 1H), 6.45(s, 1H), 6.85-6.87(m, 2H),
6.93-6.97 (m, 2H), 7.12-7.15(m, 2H), 7.79(dd, /= 54 Hz, 2H)

BC NMR (CDCly): 6 23.0, 30.4, 49.4, 50.3, 54.1, 54.8, 56.7, 64.1, 76.9,
1014, 1157, 1158, 116.1, 116.2, 116.4, 116.4, 118.0, 118.1, 1255, 128.9,
129.0, 1480.1, 156.5, 158.4, 161.7, 163.0, 165.0

IR(KBr) @ 2992(C-H), 2924 (C-H), 2822 (C-H), 1602 (aromatic C=C),
1512, 1448 (aromatic C=C), 1358, 1240 (C-N), 1144 (C-F), 1074 (C-0),
918, 820, 761, 696 cm '

(S)-1-[Bis-(4-fluoro-phenyl)-methyl]-4-{1-[3-(4-fluoro-phenyl)-isoxazol-
5-yImethyll-pyrrolidin-2-yImethyl}-piperazine (SOSY-10701)

SOSY-10101¢ A £ wyozw Z Axd yIF=2v e 3.00 mLel
(9)-1-[H2=-U-FF e 2-dd)-vd]-4-v = d-2-dv -9 #3920
mg, 0.250 mmol)¥} 3-(4-ZF L Z-Hd)-olo] AZAZ-5-7} A3 = (621
mg, 0.325 mmol)& A &3] ¥ 3% FToF wukd ¥ NaBH(OAc); (159 mg,
0.750 mmol)¢} molecular sieve 7drops 7}8kal ¢F 14413t &9t kel dtt, &
A AES 1AA (934 mg, 683%)o=2 AALt.

'"H NMR (CDCly): § 1.54-158(m, 1H), 1.69-1.78(m, 2H), 1.90-1.94(m,



1H) , 2.50(br, 10H), 2.79(br, 1H), 3.09-3.12(m, 1H), 3.82(d, /= 14.9 Hz,
1H), 4.19(s, 1H), 4.38(d, /= 15.2 Hz, 1H), 6.44(s, 1H), 6.97(br, 4H), 7.14
(t, /= 86 Hz, 2H), 7.34(dd, /= 5.6 Hz, 4H), 7.79(dd, /= 5.4 Hz, 2H)

BC NMR (CDCly): 6 23.1, 30.5, 30.6, 49.4, 51.7, 54.2, 54.7, 59.8, 74.7,
115.6, 115.8, 116.2, 116.3, 125.6, 1289, 129.0, 129.4, 129.5, 138.4, 161.1,
161.6, 163.0, 163.1, 165.0

IR(KBr): 2993(C-H), 2940 (C-H), 2814 (C-H), 1602 (aromatic C=C),
456 (aromatic C=C), 1222 (C-N), 1145 (C-F), 1092, 1010, 926, 828(para
subst. oop), 756, 676, 550 cm '

(S)-4-Benzyl-1-{1-[3-(4-fluoro-phenyl)-isoxazol-5-ylmethyl]-pyrrolidin-2
-ylmethyl}-piperidine (SOSY-11001)

SOSY-101019] A £ ®wyozw Z Axd yIFEZZve 3.00 mLol
S)-4-AAd-1-vFgd-2-dved-I 7 d (646 mg, 0.250 mmol)Z} 3-(4-

—~

ZF 0 2-vd)-olo] 2AGAE-5-7t B A HE = (71.7 mg, 0.375 mmol)S % 23]
Yy 38 ok w¥kek ¥ NaBH(OAc); (201 mg, 0.950 mmol)¢t molecular
sieve 7drops 7tstial °F 14A1%F FoF uwksigith 54 AAES A9
(83.2 mg, 76.8%)°0. 2 A3t}

'"H NMR (CDCly): & 1.24(br, 2H), 1.46(br, 2H), 1.55(br, 2H), 1.64-1.71
(m, 2H), 1.84-1.88(m, 4H), 2.25-2.34(m, 2H), 2.45(d, /= 7.1 Hz, 4H),
2.71(br, 1H), 2.71(br, 1H), 2.85(br, 1H), 2.91(d, /= 9.3 Hz, 1H), 3.03(t,
/=9.3 Hz, 1H), 3.72(d, /= 14.9 Hz, 1H), 4.33(d, /= 14.9 Hz, 1H), 6.38(s,
1H), 7.05-7.13(m, 6H), 7.18-7.23(m, 2H), 7.72(dd, /= 5.1 Hz, 2H)

BC NMR (CDCly): § 23.1, 30.8, 38.0, 43.3, 49.4, 54.4, 54.8, 55.3, 60.0,



101.1, 116.1, 116.3, 125.7, 125.7, 126.1, 128.4, 128.9, 129.0, 129.3, 161.6,
163.0, 165.0

IR(KBr): 2991(C-H), 2938 (C-H), 2816 (C-H), 1586 (aromatic C=C),
1448 (aromatic C=C), 1358, 1308, 1260 (C-N), 1228 (C-N), 1158 (C-N),

712 (mono subst. oop), 730 (mono subst. oop) cm '

(S)-1-(4-Chloro-phenyl)-4-{1-[3-(4-fluoro-phenyl)-isoxazol-5-yIlmethyl]-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-11201)

SOSY-10101¢ A £ wyow zZ Axd yIF=Z2v e 3.00 mLel
(9)-1-(4-22=2-9d)-4-v =d-2-dvd-9 7z (700 mg, 250 mmol) 7
3-4-ZF o 2-Hd)-olo] ALAEH-5-7l B4 HF = (717 mg, 0.375 mmol)<
Aegs Y 3% For wwkd & NaBH(OAc); (201 mg, 0.950 mmol)o}
molecular sieve 7drops 7}étal oF 14A13F FoF nwtsidth. 54 AAHES 1
A (95.0 mg, 83.6%)0.=2 AU},

'"H NMR (CDCly): 8§ 1.51-1.53(m, 1H), 1.65-1.74(m, 2H), 1.87-1.91(m,
1H), 2.33-2.38(m, 2H), 2.54-2.64(m, 6H), 2.79(br, 1H), 3.09(br, 6H), 3.83(d,
/= 14.4 Hz, 1H), 4.32(d, /= 14.9 Hz, 1H), 6.39(s, 1H), 6.75(t, ./=8.8 Hz,
2H), 7.05-7.09(m, 2H), 7.12(d, /= 2.0 Hz, 2H), 7.72(dd, /= 5.4 Hz, 2H)

“C NMR (CDCly): § 23.0, 30.3, 30.6, 49.3, 54.0, 54.8, 60.0, 64.1, 101.3,
116.2, 1164, 1174, 124.7, 125.5, 128.9, 129.0, 129.2, 150.1, 161.6, 163.1,
165.0

IR(KBr): 2991(C-H), 2938 (C-H), 2812 (C-H), 1598 (aromatic C=C),
1492, 1446 (aromatic C=C), 1356, 1226 (C-N), 1158 (C-N), 823 (para
subst. oop), 691 (C-Cl) cm '



(8)-1-{1-[3-(2,3-Dihydro-benzol1,4]ldioxin-6-yl)-isoxazol-5-ylmethyll-pyr
rolidin-2-ylmethyl}-4-phenyl-piperazine (SOSY-10102)

SOSY-10101¢ A £ wyow Z Axyd yYIF=Z2v e 3.00 mLel
(9-1-3Ed-4-9 = d-2-du&-7 3 2} (49.0 mg, 0.200 mmol)¥} 3-(2,3-
Yool =z -l x[14]tho] SA1-6-Y)-ofo] 2 AE-5-7t B dH s = (650 mg,
0280 mmol)= A 3] ¥i 3% &< wwkgk ¥ NaBH(OAc); (140 mg, 0.660
mmol) ¢} molecular sieve 7drops 7}stal oF 15417 % <F wuke ik, 22 A
AES 1A (756 mg, 82.1%)0 2 At}

'"H NMR (CDCly): 6 155-1.62(m, 1H), 1.69-1.83(m, 2H), 1.92-2.00(m,
1H), 2.39-2.49(m, 2H), 2.58-2.64(m, 3H), 2.69-2.74(m, 2H), 2.80-2.88(m,
1H), 3.10-3.16(m, 1H), 3.20(t, /= 4.9 Hz, 4H), 3.87(d, /= 14.92 Hz, 1H),
4.29(d, /= 1.2 Hz, 4H), 4.36(d, /= 14.9 Hz, 1H), 6.40(s, 1H), 6.85(t, /= 8.3
Hz, 1H), 6.93(d, /= 83 Hz, 3H), 7.25-7.29(m, 2H), 7.30(dd, /= 2.0 Hz,
1H), 7.34(d, /= 2.0 Hz, 1H)

“C NMR (CDCL): & 23.0, 30.4, 49.3 49.4, 54.2, 54.8, 59.8, 64.4, 64.5,
64.7, 101.2,, 116.1, 116.3, 118.0, 119.9, 120.4, 1228, 129.3, 144.0, 145.4,
151.6, 162.0

IR(KBr): 2943 (C-H), 2887 (C-H), 2814 (C-H), 1617 (aromatic C=C),
1527 (aromatic C=C), 1237 (C-N), 1067 (C-N), 1153 (C-0), 1142 (C-0),
1028 (C-0), 698, 720 cm '

(8)-1-{1-[3-(2,3-Dihydro-benzol[1,4]ldioxin-6-yl)-isoxazol-5-yImethyl]-

pyrrolidin-2-ylmethyl}-4-(2-fluoro-phenyl)-piperazine (SOSY-10202)
SOSY-101019 Ay & wHoxw 2z Ax=E gZF=z=2dE 3.00 mLol



(S)-1-2-ZF o =2-¥d)4-vEgd-2-dr e -y 72 (52.6 mg, 0.200 mmol)
¥ 3-(2,3-tstol =2 -l x[14]tho] SA1-6-Y)-ofo] A AL E-5-7L B o H 8] =
(65.0 mg, 0280 mmol)= A &3] P 37 F<QF wwkek & NaBH(OAc); (140
mg, 0.660 mmol)®} molecular sieve 7drops 7}sFal oF 15A]7F FoF wyk3l4d
o 54 AAES 1A A (60.0 mg, 62.7%)0 2 AU}

'"H NMR (CDCly): 6§ 1.54-1.62(m, 1H), 1.69-1.82(m, 2H), 1.91-1.98(m,
1H), 2.39-2.46(m, 2H), 2.64(br, 3H), 2.80-2.86(m, 1H), 3.11(br, 5H), 3.86(d,
J= 149 Hz, 1H), 4.30(d, /= 1.0 Hz, 4H), 4.37(d, /= 14.9 Hz, 1H), 6.40(s,
1H), 6.93(br, 3H), 6.91-7.08(m, 2H), 7.30(dd, /= 2.0 Hz, 1H), 7.34(d, /=
2.0 Hz, 1H)

BC NMR (CDCly): & 23.0, 30.4, 49.3, 50.7, 50.8, 54.2, 54.8, 59.8, 64.3,
64.5, 64.7, 101.2, 116.1, 116.2, 116.4, 118.0, 119.1, 119.2. 120.4, 122.6, 122.7,
124.6, 124.7, 140.3, 140.4, 144.0, 145.3, 155.0, 156.9, 162.0

IR(KBr): 2943 (C-H), 2883 (C-H), 2810 (C-H), 1623 (aromatic C=C),
1542 (aromatic C=C), 1237 (C-N), 1067 (C-N), 1289 (C-0), 1067 (C-0),

756 (ortho subst. oop) cm '

(8)-1-(2-Chloro-phenyl)-4-{1-[3-(2,3-dihydro-benzo[1,4]ldioxin-6-yl)-is
oxazol-5-yImethyll-pyrrolidin-2-ylmethyl}-piperazine (SOSY-10302)

SOSY-101019 A7 22 wyHor & AxH fgFZ22Z9E 3.00 mLol
(9-1-Q2-F22-9d)4-vyEgd-2-du e - #22 (559 mg, 0.200 mmol)=}
3-(2,3-Hstol=m-mMx[14]tho] $A-6-U)-clo] AFALE-5-7t B & H 5| =
(65.0 mg, 0280 mmol)= A3 ¥ 373 FF wwkd F NaBH(OAc); (140

mg, 0.660 mmol)2} molecular sieve 7drops 7}s}al oF 15A17F Fob wukal g



ot 54 AHES A9 (705 mg, 712%) 02 At

'"H NMR (CDCly): § 1.55-1.64(m, 1H), 1.70-1.84(m, 2H), 1.91-1.99(m,
1H), 2.42-2.46(m, 2H), 2.70(br, 5H), 2.80-2.86(m, 1H), 3.11(br, 5H), 3.86(d,
J= 149 Hz, 1H), 4.28-4.31(m, 4H), 4.38(d, /= 14.9 Hz, 1H), 6.41(s, 1H),
6.93(d, /= 83 Hz, 1H), 6.96(t, /= 7.8 Hz, 2H), 7.04(dd, /= 1.5 Hz, 1H),
7.21(t, /= 7.8 Hz, 1H), 7.30(dd, /= 2.2 Hz, 1H), 7.34(t, /= 2.2 Hz, 1H)

“C NMR (CDCL): & 23.0, 305, 49.4, 51.4, 54.3, 54.8, 64.4, 64.5, 64.7,
101.2, 116.1, 118.0, 120.4, 12.06, 122.8, 123.9, 127.8, 129.0, 130.8, 144.0,
145.3, 149.5, 162.0

IR(KBr): 2947 (C-H), 2880 (C-H), 2812 (C-H), 1603 (aromatic C=C),
1512 (aromatic C=C), 1017 (C-N), 1114 (C-N), 1205 (C-N), 1063 (C-0),
1263 (C-0), 753 (ortho subst. oop) cm '

(8)-1-(3-Chloro-phenyl)-4-{1-[3-(2,3-dihydro-benzol1,4]dioxin-6-yl)-iso
xazol-5-yImethyll-pyrrolidin-2-yImethyl}-piperazine (SOSY-10402)

SOSY-101019] A £ ®wyozw Z Axd yIFEZZve 3.00 mLol
(9-1-3-Fz2-9d)4-vEgd-2-dued-g#22 (559 mg, 0.200 mmol)3}
3-(2,3-Hetol =2 -wl£[14]tho] F41-6-Y)-oto] A FALE-5-7 B a5 =
(74.0 mg, 0.320 mmol)& A &3] ¥ 37 5k wHks ¥ NaBH(OAc); (153
mg, 0.720 mmol)2} molecular sieve 7drops 7}s}al oF 15A17F Fob wukal g
o 54 AAAES 1A A (692 mg, 71.3%)0 2 AUt}

'"H NMR (CDCly): & 1.55-1.63(m, 1H), 1.69-1.84(m, 2H), 1.91-1.98(m,
1H), 2.38-2.45(m, 2H), 2.57-2.61(m, 3H), 2.66-2.70(m 2H), 2.82-2.86(m,

1H), 3.10-3.16(m, 1H), 3.19(t, /= 5.1 Hz, 4H), 3.88(d, /= 15.2 Hz, 1H),



4.29-4.31(m, 4H), 4.33(d, /= 152 Hz, 1H), 6.39(s, 1H), 6.76-6.81(m, 2H),
6.87(t, /= 2.0 Hz, 1H), 693(d, /= 81 Hz, 1H), 7.15(t, /= 81 Hz, 1H),
7.30(dd, /= 2.0 Hz, 1H), 7.33(d, /= 2.0 Hz, 1H)

“C NMR (CDCL): & 23.1, 30.3, 489, 49.2, 53.9, 54.7, 59.9, 64.5, 64.7,
101.1, 114.1, 1159, 116.0, 118.0, 119.4, 120.4, 122.7, 130.2, 135.1, 144.0,
1454, 152.6, 162.0

IR(KBr): 2945 (C-H), 2877 (C-H), 2813 (C-H), 1640 (aromatic C=C),
1514 (aromatic C=C), 1619 (C=N), 1016(C-N), 1113 (C-N), 1204(C-N),
1063 (C-0), 1261 (C-0), 890, 798, 701 (meta subst. oop) cm '

($)-1-{1-[3-(2,3-Dihydro-benzol1,4]ldioxin-6-yl)-isoxazol-5-yImethyl]l-p
yrrolidin-2-ylmethyl}-4-(4-methoxy-phenyl)-piperazine (SOSY-10502)

SOSY-101019 A 22 ®wyoz Z Axd yIFEZ2Zv e 3.00 mLol
(9)-1-3-Fz2-9d)4-vyEgd-2-dued-g#22 (55.0 mg, 0.200 mmol)}
3-(2,3-Hetol =2 -wlx[14]tho] F41-6-Y)-oto] A FALE-5-7 B g 5] =
(74.0 mg, 0.320 mmol)& A &3] ¥ 37 5k wHks ¥ NaBH(OAc); (153
mg, 0.720 mmol)9} molecular sieve 7drops 7}shal ¢F 15A]%7F FoF wHk3}Sd
o 54 A ES A9 (86.1 mg, 87.8%)0 2 LA}

'"H NMR (CDCly): & 158(br, 1H), 1.75(br, 2H), 194(br, 1H),
2.41-2.43(m, 2H), 2.60-2.63(m, 3H), 2.69-2.73(m, 2H), 2.80-2.87(m, 1H),
3.08-3.12(m, 1H), 3.77(s, 1H), 3.86(d, ./= 14.9 Hz, 1H), 4.30(s, 4H), 4.36(d,
J= 149 Hz, 1H), 6.40(s, 1H), 6.84(d, /= 9.0 Hz, 2H), 6.90(d, /= 9.0 Hz,
2H), 7.30(dd, /= 2.0 Hz, 1H), 7.34(d, ./= 2.0 Hz, 1H)

“C NMR (CDCly): 6 23.0, 30.4, 49.3, 50.8, 54.2, 54.8, 55.8, 59.9, 64.3,



645, 64.7, 101.3, 114.6, 116.1, 118.0, 120.4, 122.7, 144.0, 145.4, 145.9, 154.0,
162.0

IR(KBr): 2937 (C-H), 2887 (C-H), 2820 (C-H), 1684 (aromatic C=C),
1516 (aromatic C=C), 1617 (C=N), 1205(C-N), 1168 (C-N), 1017(C-N),
1064 (C-0), 1260 (C-0), 837 (para subst. oop) cm '

(8)-1-{1-[3-(2,3-Dihydro-benzol1,4]ldioxin-6-yl)-isoxazol-5-yImethyl]-
pyrrolidin-2-ylmethyl}-4-(4-fluoro-phenyl)-piperazine (SOSY-10602)

SOSY-101019 A £ wyozw Z Axd yIF=2v e 3.00 mLel
(9-1-4-ZFe=z-9d)4-v=gd-2-dred-g 7422 (52.6 mg, 0.200 mmol)
I 3-(2,3-Hstol=2-ulx[1 4]t o] &A1 -6-U)-olo] A KA E-5-7t B L H 5] =
(74.0 mg, 0.320 mmol)= A &3] ¥ 37 FF wwrd F NaBH(OAc); (153
mg, 0.720 mmol)$} molecular sieve 7drops 7}dtar ¢F 15A17F F<oF wHkel
o 54 A ES A9 (85.0 mg, 88.8%)0 2 AAT}.

'"H NMR (CDCly): & 158(br, 9H), 1.88(br, 1H), 2.36(br, 2H), 2.77(br,
1H), 2.55(br, 3H), 2.62(br, 2H), 3.04-3.06(m, 6H), 3.81(br, 1H), 4.23(s, 1H),
4.28(d, /= 15.2 Hz, 1H), 6.33(s, 1H), 6.79(d, /= 4.6 Hz, 1H), 6.81(d, /= 4.4
Hz, 1H), 6.85-6.90(m, 3H), 7.22(d, /= 2.0 Hz, 1H), 7.26(d, ./= 2.0 Hz, 1H)

“C NMR (CDCL): & 23.1, 30.3, 49.8, 50.1, 54.2, 55.8, 59.9, 64.3, 64.5,
64.7, 101.3, 113.9, 115.7, 115.8, 117.9, 118.0, 121.1, 123.6, 124.7, 147.7, 148.2,
148.3, 153.5, 156.4, 158.3, 160.2

IR(KBr): 2947 (C-H), 2874 (C-H), 2813 (C-H), 1509 (aromatic C=C),
1640 (C=N), 1063 (C-N), 1284 (C-0), 1253 (C-0), 1158 (C-F), 1116
(C-0), 1028 (C-0), 900, 752 (para subst. oop) cm '



(S)-1-[Bis-(4-fluoro-phenyl)-methyll-4-{1-[3-(2,3-dihydro-benzol1,4]diox
in-6-yl)-isoxazol-5-yIlmethyll-pyrrolidin-2-ylmethyl}-piperazine
(SOSY-10702)

SOSY-101019] A} £ ®wyozw Z Axd ygIFE=Zv e 3.00 mLol
()-1-[A=-U-FF=-dld)-WE]-4-9 Zed-2-dv e -3 # 23 (74.0
mg, 0.200 mmol)¥} 3-(2,3-t] sfo] = & -l &[] 4]tfo] L Al-6-Y)-o}o] A LA}
-5-7} B &4 H 3 = (740 mg, 0320 mmoD)<S A3 ¥ 37 T wHkd &
NaBH(OAc)s (161 mg, 0.760 mmol)2} molecular sieve 7drops 7}stil ¢F 154]
oEQE wke it 54 AES 2AA (77.0 mg, 65.6%) 02 AU

'"H NMR (CDCl): 8 1.67(br, 6H), 1.81(br, 1H), 2.45(br, 8H), 2.69(br,
2H), 3.02(br, 1H), 3.73(d, /= 14.7 Hz, 1H), 4.11(s, 1H), 4.23(s, 4H), 6.29(s,
1H), 6.85(d, /= 83 Hz, 1H), 6.89(d, /= 8.3 Hz, 4H), 7.22(d, /= 2.20 Hz,
2H), 7.42(d, /= 1.0 Hz, 2H)

“C NMR (CDCly): 6 23.1, 30.5, 49.2, 50.7, 54.2, 54.8, 55.8, 59.9, 64.2,
64.5, 64.7, 1156, 1158, 116.1, 116.3, 125.6, 128.9, 129.0, 129.4, 1295, 1384,
161.0, 161.7, 163.0, 163.2, 165.0

IR(KBr): 2943 (C-H), 2878 (C-H), 2812 (C-H), 1611 (aromatic C=C),
1507 (aromatic C=C), 1617 (C=N), 1218(C-N), 1167 (C-N), 1290 (C-0),
891 (C-0), 832 (para subst. oop) cm '

(S)-4-Benzyl-1-{1-[3-(2,3-dihydro-benzol[1,4]ldioxin-6-yl)-isoxazol-5-yIm
ethyll-pyrrolidin-2-ylmethyl}-piperidine (SOSY-11002)
SOSY-101019] A3 & Wyox 2 AxdE ygZF=Z=2dE 3.00 mLol

(9-4-wd-1-9EZdd-2-dvEd-g#d g (640 mg, 0250 mmol)?} 3-(2,3-



Hotol =2 - x[14]tho] §41-6-Y)-oto] AEAE-5-7E A H ] = (930 mg,
0.400 mmol)= A 3] Pi 3% &< wwkgk ¥ NaBH(OAc); (194 mg, 0.910
mmol) ¢} molecular sieve 7drops 7}8tar oF 15A17F F¢oF wukat it 224 A
AES TAE (984 mg, 83.1%)o= AU}

'"H NMR (CDCly): & 1.27-1.32(m, 2H), 1.50-1.54(m, 2H), 1.61(br, 2H),
1.70-1.77(m, 2H), 1.83-1.94(m, 3H), 2.28-2.32(m, 1H), 2.36-2.42(m, 1H),
2.49-2.53(m, 4H), 2.76(br, 1H), 2.94(br, 2H), 3.09-3.12(m, 1H), 3.79(d, /=
149 Hz, 1H), 4.37(d, /= 14.9 Hz, 1H), 6.39(s, 1H), 6.93(d, /= 8.3 Hz, 1H),
7.14(d, /= 83 Hz, 2H), 7.27(t, /= 3.4 Hz, 2H), 7.29(d, /= 2.0 Hz, 1H),
7.33(d, /= 2.0 Hz, 1H)

BC NMR (CDCly): & 23.1, 30.7, 38.0, 43.3, 49.4, 545, 54.8, 55.2, 59.9,
64.5, 64.7, 101.1, 116.1, 117.9, 1204, 122.8, 126.1, 128.4, 129.3, 144.0, 145.3,
162.0

IR(KBr): 2957 (C-H), 2892 (C-H), 2813 (C-H), 1604 (aromatic C=C),
1507 (aromatic C=C), 1618 (C=N), 1211(C-N), 1132 (C-N), 1273 (C-0),
893 (C-0), 703, 740 (mono subst. oop) cm '

(S)-1-(4-Chloro-phenyl)-4-{1-[3-(2,3-dihydro-benzo[1,4]ldioxin-6-yl)-
isoxazol-5-ylmethyl]-pyrrolidin-2-ylmethyl}-piperazine (SOSY-11202)

SOSY-10101¢ A £ wyozw Z Axyd yYIF=2v e 3.00 mLel
(9-1-4-22=2-949)4-9 =g d-2-d v & -3 7 2 7 (70.0mg,0.250mmol) 7}
3-(2,3-Hstol =z - x[14]tho] F2-6-U)-olo] AFAE-5-7t B & H 3| =

&b wykgk ¥ NaBH(OAc)s3 (194

Az

(93.0 mg, 0400 mmol)S A3 Y 3

mg, 0.910 mmol)2} molecular sieve 7drops 7}&}ar oF 15A17F Fob wukal g



oo 54 A AES 2AY (831 mg, 67.2%)0% AT

'"H NMR (CDCly): 6 154-1.61(m, 1H), 1.73-1.78(m, 2H), 1.93-1.97(m,
1H) 2.38-2.47(m, 2H), 2.57-2.61(m, 3H), 2.67-2.71(m, 2H), 2.82-2.86(m,
1H), 3.10-3.16(m, 5H), 3.88(d, /= 14.9 Hz, 1H), 4.28-4.32(m, 4H), 6.39(s,
1H), 6.83(d, /= 88 Hz, 2H), 6.93(d, /= 831 Hz, 1H), 7.19(d, /= 8.8 Hz,
2H), 7.30(dd, /= 2.0 Hz, 1H), 7.33(d, ./= 2.0 Hz, 1H)

“C NMR (CDCL): & 23.0, 30.4, 49.3, 49.34, 54.0, 54.8, 59.8, 64.2, 64.5,
64.7, 116.1, 117.4, 118.0, 120.3(8), 120.4(2), 122.7, 124.6, 129.1, 144.0, 145.4,
150.2, 162.0

IR(KBr): 2942 (C-H), 2878 (C-H), 2811 (C-H), 1607 (aromatic C=C),
1503 (aromatic C=C), 1610 (C=N), 1221, 1156 (C-N), 1290 (C-0O), 1021

(C-0), 824(para subst. oop) cm '

(8)-1-[1-(3-Naphthalen-2-yl-isoxazol-5-yimethyl)-pyrrolidin-2-yImethyl]-
4-phenyl-piperazine (SOSY-10103)

SOSY-101019] A £ ®wyozw Z Axd yIFEZZve 3.00 mLol
(9-1-dL-4-9 =gld-2-d & -7 2} (49.0 mg, 0.200 mmol)¥} 3-1}3Z
gl -2-d-olo] ALALE-5-7} H Y H 5] = (580 mg, 0260 mmol)= A &3s 4

Il 37 T

2
El
i)
_?i
of

3k & NaBH(OAc); (128 mg, 0.600 mmol)¢t molecular

_ﬁ
ol
ol
=
12
—
o
>
)

sieve 7drops 7 sob wRke v, A AAES A9 (723
mg, 79.9%)°o 2 A}

'"H NMR (CDCls): 6 1.58-1.64(m, 1H), 1.72-1.86(m, 2H), 1.95-2.01(m,
1H), 2.43-2.50(m, 2H), 2.63-2.67(m, 3H), 2.71-2.74(m, 2H), 2.86-2.91(m,

1H), 3.18-3.23(m, 5H), 3.93(d, J= 14.9 Hz, 1H), 4.44(d, ./=14.9 Hz, 1H),



6.64(s, 1H), 6.86(t, /= 7.3 Hz, 1H), 6.94(dd, /= 1.0 Hz, 2H), 7.27(t, /= 8.1
Hz, 2H), 7.53-7.55(m, 2H), 7.87-7.94(m, 3H), 7.96(dd, /= 1.7 Hz, 1H),
7.96(dd, /= 1.7 Hz, 1H), 8.26(s, 1H)

“C NMR (CDCL): & 23.0, 30.4, 49.3(7), 49.4(2), 54.2, 54.9, 59.9, 64.4,
101.4, 116.3, 120.0, 124.2, 126.7(7), 126.8(0), 126.9, 127.2, 128.1, 128.7, 129.0,
129.3, 1334, 134.2, 151.6, 162.6

IR(KBr): 2943, 2887 (C-H), 2814 (C-H), 1589 (aromatic C=C), 1499
(aromatic C=C), 1228 (C-N), 1123 (C-N), 1037(C-0),, 734, 698 (mono

subst. oop) cm '

(8)-1-(2-Fluoro-phenyl)-4-[1-(3-naphthalen-2-yl-isoxazol-5-ylmethyl)-p
yrrolidin-2-ylmethyll-piperazine (SOSY-10203)

SOSY-101019] A} 22> Wwoe=zw & 7xd ygEF=2de 3.00 mLel
(9-1-C-FF=2-9d)4-9Zgd-2-dE-I 7% (526 mg, 0.200 mmol)
I 3-yrzeedl-2-d-olo] A GZALEZ - 5-7FH A 5] = (5830 mg, 0.260 mmol)=
Ags Y 38 HFor wwrd & NaBH(OAc); (128 mg, 0.600 mmol)<}t
molecular sieve 7drops 7}stal oF 15413 &k wwNksAth, 54 AAHES 1
Ad (70.6 mg, 75.1%)0. & A AT}

'"H NMR (CDCly): & 1.56- 1.63(m, 1H), 1.71-1.88(m, 2H), 1.95-2.01(m,
1H), 2.44-2.48(m, 2H), 2.64-2.68(m, 3H), 2.64-2.68(m, 3H), 2.75(br, 2H),
2.88(br, 1H), 3.13-3.19(m, 5H), 3.92(d, J= 14.9 Hz, 1H), 4.46(d, /=14.9 Hz,
1H), 6.65(s, 1H), 6.93-6.96(m, 2H), 7.00-7.06(m, 2H), 7.53-7.55(m, 2H),
7.87-7.94(m, 3H), 7.88(dd, /= 1.7 Hz, 1H), 8.26(s, 1H)

BC NMR (CDCly): § 23.0, 305, 49.5, 50.7, 54.2, 54.8, 59.9, 116.2, 116.4,



119.1, 119.2, 1226, 1227, 124.2, 124.6, 1247, 126.8, 127.2, 128.1, 128.7,
129.0, 1334, 134.2, 155.0, 156.9, 162.6, 1714

IR(KBr): 2947, 2878 (C-H), 2813 (C-H), 1611 (aromatic C=C), 1453
(aromatic C=C), 1229 (C-N), 1136 (C-N), 1018 (C-0), 747 (ortho subst.

-1
00p) cm

(S)-1-(2-Chloro-phenyl)-4-[1-(3-naphthalen-2-yl-isoxazol-5-yImethyl)-p
yrrolidin-2-ylmethyll-piperazine (SOSY-10303)

SOSY-10101¢ A £ wyozw Z Axd yIF=2v e 3.00 mLel
(9-1-Q-F=2=2-dd)4-v =g d-2-dued-ag#2 (55.9 mg,0.200 mmol)}
3-yzea-2-d-ofo] AKAE-5-7} B & H 5] = (580 mg, 0.260 mmol)= A &
3] Wi 3% FoF wuHke % NaBH(OAc)s (128 mg, 0.600mmol)2} molecular
sieve 7drops 7}etal oF 15417 FoF Rk Th. 54 A ES ZAA (763
mg, 78.3%)°o 2 At}

'"H NMR (CDCly): 6 1.58-1.65(m, 1H), 1.74-1.89(m, 2H), 1.96-2.02(m,
1H), 2.45-2.51(m, 2H), 2.67-2.77(m, 4H), 2.89(br, 1H), 3.10-3.19(m, 4H),
3.93(d, /=149 Hz, 1H), 4.46(d, /=14.9 Hz, 1H), 6.66(s, 1H), 6.95-6.99(m,
1H), 7.04(dd, /=15 Hz, 1H), 7.19-7.22(m, 1H), 7.36(dd, /=1.5 Hz, 1H),
7.53-7.55(m, 2H), 7.87-7.94(m, 3H), 7.98(dd, /= 1.47 Hz, 1H), 8.26(s, 1H)

“C NMR (CDCly): 6 23.1, 305, 49.5, 51.3, 54.3, 54.8, 59.9, 101.5, 120.7,
124.0, 124.2, 126.8, 126.9, 127.2, 127.8, 128.1, 128.7, 1289, 129.0, 130.9,
133.4, 134.2, 162.6

IR(KBr): 2946 (C-H), 2842 (C-H), 2816 (C-H), 1590 (aromatic C=C),
1480, 1446 (aromatic C=C), 1356, 1308, 1232 (C-N), 1126, 912, 810, 744,



692 (C-Cl), 546, 452 cm

(8)-1-(3-Chloro-phenyl)-4-[1-(3-naphthalen-2-yl-isoxazol-5-yImethyl)-p
yrrolidin-2-ylmethyll-piperazine (SOSY-10403)

SOSY-10101¢] A £ wyozw Z Axd yIF=2v e 3.00 mLel
(9-1-C-F2=2-dd)4-gEgdd-2-dued -9 73 (559 mg, 0.200 mmol) 7}
-y e -2-d-olo] A AE-5-7 B L H I = (625 mg, 0280 mmo)S A
sts] Y 38 For wwWrd & NaBH(OAc); (128 mg, 0.600 mmol)<}
molecular sieve 7drops 7Fshal oF 15A17F b wwRkstH T £4 AHES 1
A<D (69.2 mg, 71.7%)o. 2 A}

'"H NMR (CDCly): 6 1.49-1.56(m, 1H), 1.64-1.79(m, 2H), 1.84-1.95(m,
1H), 2.33-2.41(m, 2H), 2.51-2.65(m, 5H), 2.81(br, 1H), 3.11-3.14(m, 4H),
3.88(d, /=14.92 Hz, 1H), 4.34(d, /=14.92 Hz, 1H), 6.57(s, 1H), 6.69-6.73(m,
2H), 6.80(t, /=1.96 Hz, 1H), 7.07(t, /=8.31 Hz, 1H), 7.45-7.48(m, 2H), 7.86
(s, 1H), 7.79-7.84(m, 2H), 7.89(dd, ./=1.96 Hz, 1H), 8.17(s, 1H)

“C NMR (CDCL): 8§ 23.0, 30.4, 48.9, 49.4, 53.9, 54.8, 59.9, 114.1, 116.0,
1195, 124.2, 126.8, 1269, 127.2, 128.1, 128.7, 129.0, 130.2, 133.4, 134.2,
134.3, 135.1, 152.6, 162.6

IR(KBr): IR(KBr): 2946 (C-H), 2842 (C-H), 2812 (C-H), 1590 (aromatic
C=C), 1480, 1446 (aromatic C=C), 1356, 1308, 1232 (C-N), 945, 844, 747
(meta subst. oop), 692 (C-Cl), 546, 452 cm '

(5)-1-(4-Methoxy-phenyl)-4-[1-(3-naphthalen-2-yl-isoxazol-5-ylmethyl)-
pyrrolidin-2-ylmethyll-piperazine (SOSY-10503)



SOSY-101019 A £ ®wyoz Z Axd yIFEZ2Zv e 3.00 mLol
(9)-1-4-mEA-9L)4-vEgd-2-dv e -g #22 (55.0 mg, 0.200 mmol)}
3—yzeaga-2-Yd-ofo] 2L ALZ-5-7FH 4 H I = (625 mg, 0.280 mmol)= A
35 ¥Wa 3% Feor wyked & NaBH(OAc); (149 mg, 0.700 mmol)}
molecular sieve 7drops 7Fstil oF 15413 & wRkstAth. 54 AAES 1L
A (674 mg, 69.8%)0 =2 AT}

'"H NMR (CDCls): 6 1.56-1.64(m, 1H), 1.72-1.86(m, 2H), 1.96-2.02(m,
1H), 2.42-2.52(m, 3H), 2.71(br, 5H), 2.89(br, 1H), 3.10-3.12(m, 4H), 3.18
(br, 1H), 3.77(s, 3H), 3.94(br, 1H), 4.44(d, /=14.9 Hz, 1H), 6.65(s, 1H),
6.71(s, 1H), 6.83(d, /= 9.0 Hz, 2H), 6.90(d, ./= 9.0 Hz, 2H), 7.52-7.55(m,
4H), 7.87-7.97(m, 8H), 8.24(d, ./= 6.4 Hz, 2H)

BC NMR (CDCly): & 23.0, 30.4, 49.4, 50.8, 54.0, 54.3, 54.9, 55.8, 59.9,
64.4, 101.1, 114.1, 114.6, 116.2, 116.3, 1184, 1256, 125.7, 126.9, 127.2 128.9,
129.0, 145.9, 154.0, 161.6, 163.0, 165.0

IR(KBr): IR(KBr): 2941 (C-H), 2841 (C-H), 2809 (C-H), 1599 (aromatic
C=C), 1463 (aromatic C=C), 1233 (C-N), 1291 (C-0), 1039 (C-0), 943,
750 (para subst. oop), 545, 451 c¢m '

(S)-1-(4-Fluoro-phenyl)-4-[1-(3-naphthalen-2-yl-isoxazol-5-yImethyl)-
pyrrolidin-2-yIlmethyl]-piperazine (SOSY-10603)

SOSY-101012] A} 72 Wyozw I #Axd fdFZ=2d & 3.00 mLel
(9)-1-d-ZFe=z2-9d)4-v=gd-2-dred-g 7422 (52.6 mg, 0.200 mmol)
P 3-yzZgal-2-d-olo] A AE-5-7F B A H = (625 mg, 0.280 mmol)=

Jegs 9w 3

kI
Az

b wwkgk % NaBH(OAc); (128 mg, 0.600 mmol) ¢}



b =4 g4Ee @

ofr

molecular sieve 7drops 7}étal oF 15A1%F FoF alwt
A (79.1 mg, 84.1%)0 =2 At}

'"H NMR (CDCly): & 1.48-1.54(m, 1H), 1.64-1.78(m, 2H), 1.86-1.94(m,
1H), 2.34-2.42(m, 2H), 2.53-2.55(m, 3H), 2.52-2.56(m, 2H), 2.75-2.82(m,
1H), 3.03-3.12(m, 5H), 3.84(d, /=14.9 Hz, 1H), 4.34(d, /=149 Hz, 1H),
6.55(s, 1H), 6.77-6.79(m, 2H), 6.85-3.88(m, 2H), 7.44-7.46(m, 2H),
7.77-7.83(m, 2H), 7.85(s, 1H), 7.89(dd, /=15 Hz, 1H), 8.16(s, 1H)

BC NMR (CDCly): 623.0, 304, 49.5, 50.4, 54.2, 54.9, 59.9, 64.4, 101.4,
115.6, 1158, 117.9, 118.0, 124.2, 126.8, 126.9, 127.2, 128.1, 128.7, 129.0,
133.4, 134.2, 148.2, 148.2, 156.4, 158.3, 162.6

IR(KBr): IR(KBr): 2941 (C-H), 2841 (C-H), 2809 (C-H), 1602 (aromatic
C=C), 1502, 1450 (aromatic C=C), 1410, 1354, 1302, 1138 (C-N), 1156
(C-F), 916, 838, 750 (para subst. oop), 596, 544 cm '

(8)-1-[Bis-(4-fluoro-phenyl)-methyll-4-[1-(3-naphthalen-2-yl-isoxazol-5
-ylmethyl)-pyrrolidin-2-ylmethyll-piperazine (SOSY-10703)

SOSY-10101¢ A £ wyozw Z Axyd yIF=2v e 3.00 mLel
(O-1-[H2-U-ZF2-Hd)-vME]-4-d Zgd-2-dr e -7z (740
mg, 0200 mmol)¥} 3-yiZgG#d-2-U-olo]ALZALE-5-7tH I H 3= (580
mg, 0.260 mmol)& A &3] ¥ 3% FToF wukd ¥ NaBH(OAc); (161 mg,
0.600 mmol)®} molecular sieve 7drops 7Fstil oF 14A]7F 5 wREstth,
A AMES 1249 (80.8 mg, 69.8%)°0 = AU}

'"H NMR (CDCly): & 1.52-1.60(m, 1H), 1.69-1.83(m, 2H), 1.90-1.97(m,
1H), 2.45(br, 10H), 2.79(br, 1H), 3.12-3.18(m, 1H), 3.87(d, /=14.9 Hz, 1H),



4.19(s, 1H), 4.41(d, /=14.9 Hz, 1H), 6.62(s, 1H), 6.96(t, /-8.8 Hz, 4H),
7.32-7.35(m, 4H), 7.53-7.55(m, 2H), 7.91-7.86(m, 2H), 7.93(s, 1H), 7.97(dd,
/=15 Hz, 1H), 8.24(s, 1H)

®C NMR (CDCly): & 23.1, 30.6, 49.4, 51.7, 54.3, 54.7, 59.8, 74.8, 1156,
1158, 124.2, 1268, 126.9, 127.2, 1281, 1287, 129.0, 129.4, 129.4, 133.4,
134.2, 1385, 161.1, 162.6, 163.0

IR(KBr): IR(KBr): 2956 (C-H), 2874 (C-H), 2809 (C-H), 1602 (aromatic
C=C), 1504 (aromatic C=C), 14156, 1354, 1302, 1127 (C-N), 1160 (C-F),
916, 838, 753 (para subst. oop), 676, 550 cm '

(8)-4-Benzyl-1-[1-(3-naphthalen-2-yl-isoxazol-5-ylmethyl)-pyrrolidin-2-
ylmethyll-piperidine (SOSY-11003)

SOSY-101019 A £ ®wyozw Z Axd yIFEZZve 3.00 mLol
(S)-4-Md-1-v = d-2-Ldvd -3 5
gl -2-U-olo] AL A £ -5-7lB 43 = (761 mg, 0.300 mmol)E A 53

3

iC)

o (587 mg, 0.270 mmol)¥} 3-1}

[kl

o
R
Sh
0
E

o} wwWkgEk ¥ NaBH(OAc)s (161 mg, 0.760 mmol)e} molecular
sieve 7drops 7Fstil oF 1447 &b uwkeldvt, 54 A ES AA (974
mg, 77.58%)0. &2 A},

'"H NMR (CDCly): & 1.26-1.33(m, 2H), 1.52-1.65(m, 4H), 1.73-1.97(m,
5H), 2.31-2.35(m, 1H), 2.40-2.44(m, 1H), 2.53-2.57(m, 3H), 2.79(br, 1H),
2.92(d, /=10.8 Hz, 1H), 3.00(d, /~10.8 Hz, 1H), 3.16(t, /=7.1 Hz, 1H),
3.85(d, /=149 Hz, 1H), 4.46(d, /=14.9 Hz, 1H), 6.63(s, 1H), 7.14(d, /=7.1
Hz, 2H), 7.19(t, /=7.3 Hz, 1H), 7.27-7.29(m, 2H), 7.53-7.55(m, 2H), 7.88-
7.98(m, 3H), 7.99(dd, /=1.5 Hz, 1H), 8.26(s, 1H)



®C NMR (CDCly): & 23.1, 30.7, 38.0, 43.3, 49.5, 545, 54.8, 553, 60.0,
64.4, 101.3, 124.3, 126.1, 126.8, 126.9, 127.2, 128.1, 128.4, 128.7, 129.0, 129.3,
129.4, 133.5, 134.2, 1625

IR(KBr): IR(KBr): 2957 (C-H), 2875 (C-H), 2816 (C-H), 1605 (aromatic
C=C), 1508 (aromatic C=C), 1271, 1237 (C-N), 1067 (C-N), 1065,
1604(C=N), 926, 810, 754, 706 cm '

(8)-1-(4-Chloro-phenyl)-4-[1-(3-naphthalen-2-yl-isoxazol-5-yImethyl)-p
yrrolidin-2-ylmethyll-piperazine (SOSY-11203)

SOSY-101019] A 22 ®wyozw Z Axd ygIFEZ2Zv e 3.00 mLol
(9-1-4-F22-9d)4-vEgd-2-dv e -1 722 (74.0 mg, 0.260 mmol)3}
3-yzgal-2-d-ofo] AKAE-5-7L B A H 5 = (886 mg, 0400 mmoD)= A
g5 Y 3% Fo wuHkd ¢ NaBH(OAc); (161 mg, 0.760 mmol)2}
molecular sieve 7drops 7Fshal oF 15A17F &b wRkstH T £4 A ES 1
Ad (96.1 mg, 75.9%)0. & A AT}

'"H NMR (CDCly): & 1.28-1.37(m, 2H), 1.51-1.65(m, 4H), 1.74-1.89(m, 3H)
,1.93-1.99(m, 2H), 2.34(q, /= 5.6 Hz, 1H), 2.46-2.57(m, 4H), 2.80-2.83(m,
1H), 2.93(d, /= 11.0 Hz, 1H), 3.00(d, 11.5 Hz, 1H), 3.19-3.22(m, 1H),
3.89(d, /= 14.9 Hz, 1H), 4.50(d, /= 14.9 Hz, 1H), 6.48(s, 1H), 7.14 (d, /=
7.1 Hz, 2H), 7.19(t, /= 7.1 Hz, 1H), 7.27-7.30(m, 2H), 7.54-757 (m, 3H),
7.72(dd, /= 1.2 Hz, 1H), 7.92-7.94(m, 1H), 7.96(d, /= 8.3 Hz, 1H),

PC NMR (CDCl): § 23.1, 30.4, 49.3, 54.0, 54.8, 60.6, 117.4, 124.2, 1247,
126.8, 126.9, 127.3, 128.1, 128.7, 129.0, 129.2, 133.4, 164.2, 150.1, 162.6,
1714



IR(KBr): 2981(C-H), 2960 (C-H), 2889 (C-H)2824, 1604 (aromatic C=C),
1456 (aromatic C=C), 1425, 1268 (C-N), 1172 (C-0), 1262 (C-0), 1171
(C-0), 812, 622 cm '

(8)-1-[1-(3-Naphthalen-1-yl-isoxazol-5-yImethyl)-pyrrolidin-2-yImethyl]-
4-phenyl-piperazine (SOSY-10104)

SOSY-101012] Ay & WHo=w & Axd yEFZ2v e 3.00 mLol
(9-1-dL-4-9 =gld-2-d e -4 2 (30.0 mg, 0.122 mmol)¥} 3-1}3Z
gal-1-d-ofo] A& ALE 57 H A HF = (330 mg, 0.147 mmol)& A &3] ¥
I 3% FoF wwkek & NaBH(OAc); (78.0 mg, 0.367 mmol)2} molecular

sieve 7drops 7Fstal oF 15A]%F FoF wdtstth, £24 AAAES 1A A (41.8

'"H NMR (CDCly): § 1.18(br, 4H), 1.71(br, 1H), 1.97(br, 1H) 2.42(br, 2H),
2.83(br, 1H), 3.15(br, 5H), 4.41(d, /= 14.7 Hz, 1H), 6.44(s, 1H), 6.78(t, J=
7.1 Hz, 1H), 6.85(d, J= 8.1 Hz, 2H), 7.46-7.50(m, 3H), 7.84-7.86(m, 1H),
7.88(d, /= 8.3 Hz, 1H), 8.31-8.33(m, 1H)

BC NMR (CDCly): 6 234, 30.7, 38.1, 43.3, 54.5, 54.8, 55.3, 101.1, 113.9,
114.1, 116.9, 115.6, 117.1, 122.8, 126.1, 128.4, 129.2, 129.3, 129.4, 130.7,
130.8, 131.5, 131.6, 1615, 161.6, 1622, 164.2

IR(KBr): 2981(C-H), 2960 (C-H), 2889 (C-H)2824, 1604 (aromatic C=C),
1456 (aromatic C=C), 1425, 1268 (C-N), 1172 (C-0), 1262 (C-0), 1171
(C-0), 812, 622 cm’



(S)-1-(2-Fluoro-phenyl)-4-[1-(3-naphthalen-1-yl-isoxazol-5-yImethyl)-
pyrrolidin-2-yIlmethyl]-piperazine (SOSY-10204)

SOSY-101012] A} 72 Wyoz I Axd fdEFZ=Zd & 3.00 mLel
(9-1-2-FF o =2-¥d)4-vEgd-2-dued -y 727 (32.2 mg, 0.122 mmol)
I 3-yzgEl-1-d-olo] AFAE-5-7H Y H S = (33.0 mg, 0.147 mmol)<

s Yu 38 Fo wHFsk 3 NaBH(OAc); (780 mg, 0.367 mmol)$t

=l

molecular sieve 7drops 7Fstal ¢F 15A1F &b wRbet At 54 A ES
Ad (48.0 mg, 83.4%)0. & A AT}

'"H NMR (CDCly): & 1.18(br, 5H), 1.36(s, 1H), 1.57(br, 9H) 1.93(br, 1H),
2.41(br, 2H), 2.60(br, 2H), 2.68(br, 2H), 2.82(br, 1H), 3.06(br, 4H), 3.15(br,
1H), 3.88(d, /= 14.9 Hz, 1H), 4.43(d, /= 14.9 Hz, 1H), 6.45(s, 1H), 6.85-
6.88(m, 2H), 6.93-6.98(m, 2H), 7.46-7.49(m, 3H), 7.63(dd, /= 1.2 Hz, 1H),
7.84-7.86(m, 1H), 7.88(d, /= 8.0 Hz, 2H), 8.31-8.33(m, 1H)

BC NMR (CDCly): & 23.0, 30.4, 34.0, 435, 49.1, 54.5, 54.8, 55.2, 59.9,
64.5, 64.7, 101.1, 116.1, 117.3, 117.9, 120.2, 1204, 122.8, 126.1, 128.4, 129.3,
144.0, 145.3, 150.2, 162.0

IR(KBr): 2991(C-H), 2954 (C-H), 2824, 1752 (C=0), 1604 (aromatic
C=C), 1572, 1518, 1456 (aromatic C=C), 1425, 1363, 1340, 1262 (C-0),
1171 (C-F), 1118, 1024(C-0O) cm’

(8)-1-(2-Chloro-phenyl)-4-[1-(3-naphthalen-1-yl-isoxazol-5-yImethyl)-
pyrrolidin-2-ylmethyll-piperazine (SOSY-10304)
SOSY-101019] A3 & Wyox 2 AxdE ygZF=Z=2dE 3.00 mLol

(9)-1-Q2-F22-9d)4-vEgd-2-dued - #232 (34.2 mg , 0.122 mmol)



I 3-yzZgd-1-Y-0}o] A AE-5-7tE L d 3= (330 mg, 0.147 mmol)<
s Yu 38 Fo wHksk 3 NaBH(OAc); (780 mg, 0.367 mmol)$t

molecular sieve 7drops 7Fstal oF 15413 & wRbst Atk 54 AAES 1L
Ad (44.0 mg, 73.8%) 0.2 AT}

'"H NMR (CDCly): & 1.52-1.57(m, 1H), 1.68-1.76(m, 2H), 1.87-1.93(m,
1H) 1.93-1.99(m, 2H), 2.34-2.38(m, 1H), 2.44(q, /= 7.6 Hz, 1H), 2.52-2.57
(m, 3H), 2.60-2.65(m, 2H), 2.80-2.83(m, 1H), 3.12-3.15(m, 5H), 3.89(d, /=
14.9 Hz, 1H), 4.37(d, /= 149 Hz, 1H), 6.43 (s, 1H), 6.68-6.73(m, 2H),
6.79(t, /= 2.2 Hz, 1H), 7.08(t, /= 8.1 Hz, 1H), 7.11-7.15(m, 1H), 7.27(dd,
/= 15 Hz, 1H), 7.72(dd, /= 5.4 Hz, 2H)

BC NMR (CDCly): & 23.0, 30.3, 49.8, 51.2, 54.3, 59.9, 101.3, 120.5, 124.1,
124.2, 126.8(7), 126.9(2), 127.2, 127.8, 128.1, 128.7, 128.9, 129.0, 130.9, 133.4,
134.2, 153.5, 162.6

IR(KBr): 2997(C-H), 2857 (C-H), 2807 (C-H), 1598 (aromatic C=C),
1485, 1447 (aromatic C=C), 1230 (C-N), 1126, 1038 (C-0), 689(C-Cl),
538, 451 cm

(8)-1-(3-Chloro-phenyl)-4-[1-(3-naphthalen-1-yl-isoxazol-5-yImethyl)-
pyrrolidin-2-ylmethyll-piperazine (SOSY-10404)

SOSY-101019 A £ wyow Z Axd yIF=Z2v e 3.00 mLel
(9)-1-3-Fz2-9d)4-vEgd-2-dued-g#232 (34.2 mg, 0.122 mmol) 3}
3-yxzgal-1-d-olo] AZAE-5-7tE Y H s = (330 mg, 0147 mmol)S A

g3 ¥ 3% F

2

'y

R

rok

% NaBH(OAc)s (78.0 mg, 0.367 mmol)%}t

molecular sieve 7drops 7}sta ¢F 15A17F FoF wukeldYh. 54 AAHES



A (47.2 mg, 79.3%)o = A A

'"H NMR (CDCly): § 152-157(m, 1H), 1.68-1.76(m, 2H), 1.87-1.93(m,
1H) 1.93-1.99(m, 2H), 2.34-2.38(m, 1H), 2.44(q, /= 7.6 Hz, 1H),
2.52-257(m, 3H), 2.60-2.65(m, 2H), 2.80-2.83(m, 1H), 3.12-3.15(m, 5H),
3.88(d, /= 14.9 Hz, 1H), 4.38(d, /= 14.9 Hz, 1H), 6.43(s, 1H), 6.68-6.73(m,
2H), 6.79(t, /= 2.2 Hz, 1H), 7.08(t, /= 8.1 Hz, 1H), 7.45-7.48 (m, 3H),
7.63(dd, /= 1.2 Hz, 1H), 7.83-7.85(m, 1H), 7.88(d, /= 8.3 Hz, 1H),
8.30-8.32 (m, 1H)

BC NMR (CDCly): 6 23.0, 30.4, 30.6, 489, 49.4, 53.9, 54.9, 60.1, 104.8,
114.1, 1159, 119.5, 125.4, 125.9, 126.5, 127.2, 127.3, 128.0, 128.8, 130.2,
1304, 131.2, 134.1, 135.2, 152.6, 162.7

IR(KBr): 2991(C-H), 2842 (C-H), 2816 (C-H), 1590 (aromatic C=C),
1480, 1446 (aromatic C=C), 1232 (C-N), 1126, 1040 (C-0), 912, 810, 758,
692 (C-Cl), 546, 452 cm '

(S)-1-(4-Methoxy-phenyl)-4-[1-(3-naphthalen-1-yl-isoxazol-5-ylmethyl)-
pyrrolidin-2-ylmethyll-piperazine (SOSY-10504)

SOSY-10101¢ A 2 Wyoe=zr A HAxdE yE==Zve 3mLel
(9)-1-(4-HEA -9 d)-4-9 =] d-2- L v D - 9] 7 2} X1 (33.7mg, 0.122mmol) ¥} 3-

\EE]—E

i
[kl
=

“1-d-ofo] 25 ALE-5-7bH & H 8] =(330mg, 0.147mmol)& A 23

15|
el

3

ot
2

kg & NaBH(OAc)s (78mg, 0.367mmol)¢} Molecular sieve

kel
A

Tdrops 7Fstal oF 156417 &9k wubstATh 54 AAHES LAA (40.2mg,
68.29%)0. 52 At}
'"H NMR (CDCl3): 6 1.18(br, 2H), 1.68(br, 6H), 1.93(br, 1H) 2.41(br, 2H),



2.62(br, 5H), 2.82(br, 1H), 3.04(br, 4H), 3.14(br, 1H). 3.69(s, 3H), 3.88(d,
/= 142 Hz, 1H), 4.41(d, /= 14.9 Hz, 1H), 6.44(s, 1H), 6.76(d, /= 9.3 Hz,
2H), 6.82(d, /= 9.3 Hz, 2H), 7.45-7.48(m, 3H), 7.63(dd, /= 1.2 Hz, 1H),
7.84(t, J= 5.1 Hz, 1H), 7.88(d, /= 81 Hz, 1H), 8.32(t, /= 4.8 Hz, 1H)

BC NMR (CDClLy): & 232, 305, 49.3, 50.7, 54.1, 542, 54.8, 558, 59.9,
64.3, 101.2, 114.0, 114.6, 116.1, 116.3, 117.4, 125.6, 125.7, 126.9, 127.1 128.9,
129.0, 145.9, 153.8, 161.6, 162.9, 165.1

IR(KBr): 2996, (C-H), 2952 (C-H), 2848 (C-H), 1604 (aromatic C=C),
1572, 1456 (aromatic C=C), 1426, 1370, 1342, 1264 (C-0), 1118, 1024
(C-0), 912, 810, 761, 720, 630 cm '

(8$)-1-(4-Fluoro-phenyl)-4-[1-(3-naphthalen-1-yl-isoxazol-5-yImethyl)-
pyrrolidin-2-ylmethyll-piperazine (SOSY-10604)

SOSY-101012] A} 2 WHo=w I HAxd yF==2d e 3.00 mLel
(9)-1-4-ZFe=2-9d)4-vEgd-2-dved-g#d22 (32.2 mg, 0.122 mmol)
¥ 3-ypEZeal-1-d-ofo] A A E-5-7F B¢ H 5] =(33.0 mg, 0.147 mmol)<=

s Yu 38 Fo wHksk 3 NaBH(OAc); (780 mg, 0.367 mmol)$t

-~
ol
20
R
12
R

molecular sieve 7drops 7 15413 FoF wnksl i, 54 A==
A (41.0 mg, 71.2%)0 =2 At}

'"H NMR (CDCly): 8§ 1.55(br, 7H), 1.70(br, 2H), 1.91(br, 1H) 2.41(br, 2H),
2.61(br, 5H), 2.82(br, 1H), 3.06(br, 2H), 3.89(d, /= 14.9 Hz, 1H), 4.40(d, /=
14.9 Hz, 1H), 6.44(s, 1H), 6.78-6.81(m, 2H), 6.86-6.90(m, 2H), 7.46-7.48(m,
3H), 7.63(dd, /= 1.2 Hz, 1H), 7.84-7.86(m, 1H), 7.88(d, /= 8.3 Hz, 1H),

8.30-8.32 (m, 1H)



®C NMR (CDCly): & 23.1, 30.6, 31.2, 36.0, 41.8, 483, 73.0, 115.7, 115.9,
1254, 125.8, 126.6, 127.4, 128.8, 134.1

IR(KBr): 2978 (C-H), 2938 (C-H), 2816 (C-H), 1608 (aromatic C=C),
1502, 1450 (aromatic C=C), 1410, 1354, 1302, 1138 (C-N), 1161 (C-F),
1058 (C-0), 1028 (C-0) cm '

(S)-1-[Bis-(4-fluoro-phenyl)-methyll-4-[1-(3-naphthalen-1-yl-isoxazol-5

-ylmethyl)-pyrrolidin-2-ylmethyll-piperazine (SOSY-10704)
SOSY-101012] A} 72 Wyozw I #Axd fdFZ=2v & 3.00 mLel

(9)-1-[H2=-U-EFo2-dd)-vWe]-4-v=d-2-<dvd -3 (454

mg, 0.122 mmol) ¥} 3-yZ&dl-1-d -0} o] A AL -5-7}H &1 5] =(33.0 mg,

=

0.147 mmol)& A &3] YW 37 FoF wHkdk ¥ NaBH(OAc); (78.0 mg, 0.367
mmol) ¢} molecular sieve 7drops 7}stal oF 14417 % <F wuke ik, 22 A
AES 149 60.0 mg, 84.7%)0 2 At}

'"H NMR (CDCly): & 1.19(br, 1H), 251(br, 2H), 2.82(br, 1H), 3.15(br,
2H), 4.16(br, 2H), 6.45(s, 1H), 6.89(m, 5H), 7.22(br, 5H), 7.55(t, /= 5.1 Hz,
3H), 7.62(d, /= 83 Hz, 1H), 7.86(d, /= 7.6 Hz, 1H), 7.89(d, /= 8.3 Hz,
1H), 8.29(d, /= 9.0 Hz, 1H)

“C NMR (CDCL): & 23.0, 30.4, 49.3, 51.3, 54.2, 54.7, 59.8, 74.8, 115.4,
115.8, 124.1, 126.2, 1269, 127.1, 128.0, 128.6, 129.0, 129.4, 129.4, 1334,

134.2, 138.5, 161.2, 162.6, 163.4

(S)-4-Benzyl-1-[1-(3-naphthalen-1-yl-isoxazol-5-yImethyl)-pyrrolidin-2-
ylmethyll-piperidine (SOSY-11004)



SOSY-10101¢9 A #& wHo=z I AxE yZFZZuE 3.00 mLol
(9)-4-Ad-1-v=gd-2-ddd-9 72 d (316 mg, 0122 mmol)¥} 3-4

gal-1-9d-ofo]

piid

[
B>

GAFE-5-7F B4 H 3] =(33.0 mg, 0.147 mmol)S % &3]

o
T

K

3

off

oF wwkek & NaBH(OAc); (78.0 mg, 0.367 mmol)¢} molecular

Sh

—
N

sieve 7drops 7Fstil oF 1447 &b uwkekiv. 54 A= LAH (453
mg, 79.6%)°o 2 A}

'"H NMR (CDCly): & 1.28-1.37(m, 2H), 1.51-1.65(m, 4H), 1.74-1.89(m, 3H)
,1.93-1.99(m, 2H), 2.34(q, /= 5.63 Hz, 1H), 2.46-2.57(m, 4H), 2.80-2.83(m,
1H), 2.93(d, /= 11.0 Hz, 1H), 3.00(d, 11.49 Hz, 1H), 3.19-3.22(m, 1H),
3.89(d, /= 14.9 Hz, 1H), 4.50(d, /= 14.9 Hz, 1H), 6.48(s, 1H), 7.14 (d, /=
7.1 Hz, 2H), 7.19(t, /= 7.1 Hz, 1H), 7.27-7.30(m, 2H), 7.54-7.57 (m, 3H),
7.72(dd, /= 1.2 Hz, 1H), 7.92-7.94(m, 1H), 7.96(d, /= 8.3 Hz, 1H), 8.41(t,
/= 5.1 Hz, 1H)

“C NMR (CDCly): & 24.7. 33.6, 45.1, 49.5, 54.5, 104.7, 125.4, 125.7, 125.9,
126.5, 127.2, 128.5, 128.7, 129.3, 130.4, 131.2, 134.1, 151.3, 158.9

IR(KBr): 2987(C-H), 2924 (C-H), 2816 (C-H), 1600 (aromatic C=C),
1509, 1450 (aromatic C=C), 1372, 1258 (C-N), 1148, 1074 (C-0), 960, 824,
708, 692 cm

(8)-1-(4-Chloro-phenyl)-4-[1-(3-naphthalen-1-yl-isoxazol-5-yImethyl)-
pyrrolidin-2-ylmethyl]l-piperazine (SOSY-11204)

SOSY-101019] A £ ®wyoz Z Axd ygIFEZ2Zv e 3.00 mLol
(9-1-4-F22-9d)4-vyEgd-2-dued-g #4232 (342 mg, 0.122 mmol)3}

3-yzeagal-2-d-ofo] 2L ALE-5-7FH 4 H 5= (330 mg, 0.147 mmol)= A



3}
ol

]

Molecular sieve 7drops 7}sbal oF 15A17F H¢F wwkslgich 24 HYAES 11

Zo} H

R [

o

% NaBH(OAc); (780 mg, 0.367 mmol)o}

ol
Az

a3

ol

A9 (51.3 mg, 86.1%) 0.2 AT},

'"H NMR (CDCly): § 1.50-156(m, 1H), 1671-1.78(m, 2H), 1.89-1.93(m,
1H), 2.36(q, /= 5.6 Hz, 1H), 2.43(q, /= 9.3 Hz, 1H), 2.52-2.57(m, 3H),
2.61-2.66(m, 2H), 2.80-2.83(m, 1H), 3.08-3.15(m, 5H), 3.88(d, /= 14.9 Hz,
1H), 4.38(d, /= 149 Hz, 1H), 6.42(s, 1H), 6.75(dd, /= 2.2 Hz, 2H),
7.11(dd, /= 22 Hz, 1H), 7.45-748(m, 3H), 7.63(dd, /= 1.2 Hz, 1H),
7.87(dd, /= 8.3 Hz, 1H), 8.30-8.32(m, 1H)

BC NMR (CDCly): 6 23.1, 30.4, 49.4, 49.5, 54.0, 55.0, 60.0, 64.4, 104.8,
117.4, 1247, 1254, 125.9, 126.5, 127.3, 128.7, 129.2, 130.4, 131.2, 134.1,
150.2, 162.3

IR(KBr): 2983(C-H), 2936 (C-H), 2818 (C-H), 1602 (aromatic C=C),
1566, 1510, 1460 (aromatic C=C), 1424, 1340, 1242 (C-N), 1144 (C-0),
916, 828, 758, 673 (C-Cl), 628, 550 cm '

(8)-1-{1-[3-(2,3-Dimethoxy-phenyl)-isoxazol-5-yImethyll-pyrrolidin-2-yI
methyl}-4-phenyl-piperazine (SOSY-10105)

SOSY-101012] A7} £ oz I HAxd yFZ=2d e 3.00 mLol
(O-1-dL-4-9=gd-2-dr -2+ (490 mg, 0200 mmol)3} 3-
(2,3-"w Z A - d)-olo] AZALE-5-7 LA H = (66.0 mg, 0.280 mmol)=

Ags Y 38 For wwrd & NaBH(OAc); (140 mg, 0.660 mmol)<}t

R4

Sh

molecular sieve 7drops 7}stal ¢F 14A)17F FoF wukedY. 54 AAHAES L

AA (752 mg, 81.4%)0 2 AT},



'"H NMR (CDCly): 8 1.60(br, 1H), 1.68-1.83(m, 4H), 1.91-1.97(m, 1H),
2.43-2.49(m, 2H), 2.62-2.65(m, 3H), 2.71-2.73(m, 2H), 2.86(br, 1H), 3.14(br,
1H), 3.20-3.22(m, 3H), 3.80(s, 3H), 3.92(s, 3H), 3.97(d, /= 149 Hz, 1H),
4.36(d, /= 14.9 Hz, 1H), 6.69(s, 1H), 6.85(t, /= 8.6 Hz, 1H), 6.93(d, /= 86
Hz, 1H), 7.01(dd, /= 1.5 Hz, 1H), 7.14(t, /= 8.07 Hz, 1H), 7.25-7.28(m,
3H), 7.47(dd, /= 1.5 Hz, 1H)

“C NMR (CDCL): & 234, 259, 49.1, 52.1, 55.6, 56.8, 57.9, 58.5, 100.3,
113.5, 115.3,118.9, 121.2, 122.5, 125.0, 130.0, 144.9, 146.4, 148.3, 148.7, 1504,
160.1

IR(KBr): 2943 (C-H), 2887 (C-H), 2831 (C-H), 1501 (aromatic C=C),
1497 (aromatic C=C), 1003(C-N), 1248(C-N), 1143 (C-N), 1047(C-0), 1248
(C-0) em '

(8)-1-(2-Fluoro-phenyl)-4-{1-[3-(2,3-dimethoxy-phenyl)-isoxazol-5-ylme
thyll-pyrrolidin-2-ylmethyl}-piperazine (SOSY-10205)

SOSY-101012] A ¥ & WMoz & Axd yEFZ=2vE 3.00 mLol
(9-1-C-FF=2-9d)4-g=gd-2-d g -3 gz (52.6 mg, 0.200 mmol) 7}
3-(2,3-WE A -H d)-o}o] AKALZ5-7LE I H 3= (660 mg, 0.280 mmol)=

Ags Y 38 For wwrd & NaBH(OAc); (140 mg, 0.660 mmol)<}t

Rl

molecular sieve 7drops 7}etar oF 14A17F EoF wwrsldch 22 AAES
Ad (76.8mg, 79.9%)0. & A AT}

'"H NMR (CDCly): § 1.52(br, 1H), 1.64-1.79(m, 2H), 1.83-1.89(m, 1H),
2.34-2.41(m, 2H), 2.55-2.66(m, 5H), 2.79(br, 1H), 3.04-3.08(m, 4H), 3.72(s,
1H), 3.83(s, 3H), 3.89(d, /= 14.9 Hz, 1H), 4.30(d, /= 14.9 Hz, 1H), 6.61(s,



1H), 6.84-6.89(m, 2H), 6.93(dd, /= 1.5 Hz, 1H), 6.94-6.99(m, 2H), 7.06(t,
/= 8.1 Hz, 1H), 7.39(dd, /= 1.5 Hz, 1H)

BC NMR (CDCly): & 23.0, 305, 49.1, 50.7, 50.8, 54.2, 54.7, 56.2, 59.6,
61.2, 64.4, 104.4, 113.8, 116.2, 116.4, 119.1, 119.2, 121.1, 122.6, 123.8, 124.6,
124.7, 124.8, 140.3, 140.4, 147.7, 1535, 155.0, 156.9, 160.0

IR(KBr): 2948 (C-H), 2889 (C-H), 2816 (C-H), 1507 (aromatic C=C),
1498 (aromatic C=C), 1003(C-N), 1227(C-N), 1145 (C-N), 1045(C-0), 1259
(C-0), 758 (ortho subst. oop) cm '

(S)-1-(2-Chloro-phenyl)-4-{1-[3-(2,3-dimethoxy-phenyl)-isoxazol-5-yIm
ethyll-pyrrolidin-2-ylmethyl}-piperazine (SOSY-10305)

SOSY-101012] A} & Wyozw I HAxyd ygFZZv e 3.00 mLol
(9-1-Q-F=2=2-dd)4-vEgd-2-dued -7 2 (55.9 mg, 0.280 mmol)}

3-(2,3 Wl Z A - d)-ofo] A ALE-5-7L B 4 5] = (66.0 mg, 0.280 mmol)

-

o =] =
& A% 9 3% FY v

fu

2

% NaBH(OAc); (140 mg, 0.660 mmol)<}

=

molecular sieve 7drops 7}&}aL 14413 FQF whkstdth, 54 AP ES 3L
Ad (69.1 mg, 69.5%)0 7 AAT}

'"H NMR (CDCly): 6 1.54-1.62(m, 1H), 1.69-1.76(m, 1H), 1.78-1.95(m,
1H), 1.92-1.98(m, 1H), 2.43-2.48(m, 2H), 2.62-2.75(m, 5H), 2.86(br, 1H),
3.08-3.14(m, 5H), 3.80(s, 1H), 3.91(s, 3H), 3.96(d, /= 14.9 Hz, 1H), 4.38(d,
J= 149 Hz, 1H), 6.69(s, 1H), 6.96(t, /= 7.8 Hz, 1H), 7.00(dd, /= 1.5 Hz,
1H), 7.04(dd, /= 1.5 Hz, 1H), 7.14(t, /= 7.8 Hz, 1H), 7.21(t, /= 7.8 Hz,
1H), 7.35(dd, /= 1.5 Hz, 1H), 7.47(dd, /= 1.5 Hz, 1H)

BC NMR (CDCly): § 23.1, 305, 31.2, 49.1, 51.4, 54.3, 54.6, 56.2, 59.6,



61.2, 104.5, 113.9, 120.6, 121.1, 123.8, 123.9, 124.7, 127.8, 128.9, 130.8, 147.7,
1495, 153.5, 159.9

IR(KBr): 2938 (C-H), 2817 (C-H), 2878 (C-H), 1583 (aromatic C=C),
1492 (aromatic C=C), 1006, 1228, 1123 (C-N), 1264, 1042 (C-0O), 744
(ortho subst. oop), 682 (C-Cl) c¢cm '

(S)-1-(3-Chloro-phenyl)-4-{1-[3-(2,3-dimethoxy-phenyl)-isoxazol-5-yIm
ethyll-pyrrolidin-2-ylmethyl}-piperazine (SOSY-10405)

SOSY-10101¢] A 2 WHow & Hxd yEF==Zd g 3.00 mLel
(9-1-B-F=2=2-dd)4-vEgd-2-ded-g #2559 mg, 0.200 mmol)
7 3-(2,3 Wl FA-HE)-olo] AFALE 57t dH s = (75.0 mg, 0.320

mmol)= A &3 Y 3% Fb muket

NaBH(OAc)s (140mg, 0.660mmol)

o

°} molecular sieve 7drops 7}atal oF 14A17F FoF wtsldit). 54 A ES
A9 (82.1 mg, 82.61%)°.= AT}

'"H NMR (CDCly): & 1.60(br, 1H), 1.69-1.83(m, 2H), 1.92-1.97(m, 1H),
2.39-2.51(m, 2H), 2.58-2.69(m, 5H), 2.82-2.87(m, 1H), 3.11-3.15(m, 1H),
3.20(t, /= 5.1 Hz, 3H) 3.79(s, 1H), 3.92(s, 3H), 3.97(d, ./= 149 Hz, 1H),
4.34(d, /= 149 Hz, 1H), 6.68(s, 1H), 6.79(t, /= 83 Hz, 2H), 6.87 (t, /=
2.0 Hz, 1H), 7.01(dd, /= 6.6 Hz, 1H), 7.13(d, ./= 81 Hz, 1H), 7.16(d, /=
8.1 Hz, 1H), 7.47(dd, /= 1.2 Hz, 1H)

BC NMR (CDCly): & 23.1, 30.4, 31.2, 489, 50.7, 54.1, 54.4, 55.8, 56.2,
59.8, 61.2, 76.7, 113.9, 114.6, 118.5, 121.1, 124.6, 124.8, 147.7, 153.5, 160.1

IR(KBr): 2938 (C-H), 2873 (C-H), 2816 (C-H), 1611 (aromatic C=C),
1509 (aromatic C=C), 1065, 1157, 1250 (C-N), 1287, 1053 (C-0), 690,



781, 878 (meta subst. oop) cm '

(S)-1-(4-Methoxy-phenyl)-4-{1-[3-(2,3-dimethoxy-phenyl)-isoxazol-5-yl
methyl]-pyrrolidin-2-ylmethyl}-piperazine (SOSY-10505)

SOSY-101012] A} 2 WHow I HAxd yF==2d e 3.00 mLol
(9)-1-4-mEA-9H)4-vEgd-2-dv e -g #4232 (55.0 mg, 0.200 mmol)}
3-(2,3 ~HEA-Hd)-olo] AZAZ-5-7tE A5 = (75.0 mg, 0.320 mmol)

[e] S} = ol
S A#s W 3B B wukd

NaBH(OAc); (140 mg, 0.660 mmol)<}

o

molecular sieve 7drops 7Fstil oF 14A13F & wRbstAth. 54 AAES 1L
Ad (775 mg, 78.6%)°0. 2 AT}

'"H NMR (CDCL): 6§ 1.60(br, 1H), 1.73(br, 1H), 1.80(br, 1H), 1.91-
1.99(m, 1H), 2.39-2.50(m, 2H), 2.60-2.74(m, 5H), 2.86(br, 1H), 3.10(t, /=
49 Hz, 5H) 3.77(s, 1H), 3.79(s, 3H), 3.92(s, 3H), 3.96(d, /= 14.7 Hz, 1H),
4.37(d, /= 14.7 Hz, 1H), 6.68(s, 1H), 6.84(d, /= 6.9 Hz, 2H), 6.90 (d, /=
6.9 Hz, 2H), 7.02(d, /= 1.5 Hz, 1H), 7.14(t, /= 81 Hz, 1H), 7.47(dd, /=
1.5 Hz, 1H)

“C NMR (CDCly): 6 23.0, 30.4, 31.2, 48.9, 50.0, 54.0, 54.6, 56.1, 56.2,
59.6, 61.2, 76.8, 113.9, 114.1, 115.9, 1194, 121.1, 123.7, 130.2, 135.1, 147.7,
152.6, 153.5, 160.0

IR(KBr): 2938 (C-H), 2884 (C-H), 2814 (C-H), 1618 (C=N), 1638
(aromatic C=C), 1517 (aromatic C=C), 1018, 1117, 1203 (C-N), 1063, 1080,
1260, 1285 (C-0), 838(para subst. oop) cm



(S)-1-(4-Fluoro-phenyl)-4-{1-[3-(2,3-dimethoxy-phenyl)-isoxazol-5-yIme
thyll-pyrrolidin-2-ylmethyl}-piperazine (SOSY-10605)

SOSY-101019] A 2 Wyoz 2 Axd g2 d9 ek 3.00 mLel
(9-1-4-ZFe=z2-vHd)4-v=gd-2-dred-g 7422 (52.6 mg, 0.200 mmol)
I 3-(2,3-W EA -H E)-0Fo] AFALE 57 E L H 3] = (75.0 mg, 0.320 mmol)
< Ags] ¥ 3% F¢ wwrdg ¥ NaBH(OAc); (153 mg, 0.720 mmol) <}
molecular sieve 7drops 7}étar oF 14A17F FoF wwrsldch. 24 AAHES 1
A (77.1 mg, 80.2%)0.=2 AU},

'"H NMR (CDCly): & 1.54-1.62(m, 1H), 1.68-1.74(m, 1H), 1.76-1.85(m,
1H), 2.17(s, 1H), 2.39-2.49(m, 2H), 2.59-2.70(m, 5H), 2.83-2.88(m, 1H),
3.10-3.13(m, 5H), 3.79(s, 3H), 3.91(s, 3H), 3.96(d, /= 14.9 Hz, 1H), 4.35(d,
J= 149 Hz, 1H), 6.68(s, 1H), 6.86(dd, /= 4.6 Hz, 2H), 6.95(t, /= 8.3 Hz,
2H), 7.00(dd, /= 1.2 Hz, 1H), 7.13(t, /= 83 Hz, 1H), 7.46(dd, /= 1.2 Hz,
1H)

“C NMR (CDCly): 6 23.0, 30.4, 31.2, 49.1, 50.4, 54.1, 54.7, 56.1, 59.5,
61.1, 64.3, 104.5, 1139, 115.6, 115.8, 117.9, 118.0, 121.1, 123.8, 124.7, 147.7,
148.2, 148.3, 153.5, 156.4, 158.3, 160.0

IR(KBr): 2954 (C-H), 2877 (C-H), 2820 (C-H), 1576 (aromatic C=C),
1065 (aromatic C=C), 1311, 1230, 1006(C-N), 1055, 1270 (C-0), 816(para

subst. oop) cm '

(S)-1-[Bis-(4-fluoro-phenyl)-methyl]-4-{1-[3-(2,3-dimethoxy-phenyl)-iso

xazol-5-ylmethyll-pyrrolidin-2-yImethyl}-piperazine (SOSY-10705)
SOSY-101019 A3 7o "Wylow 2z AxdE yIFEZ=ZwE 3.00 mLol



(O-1-MM&=2-U-2F o =2-3d)-ve]l-4-I =g d-2-dE-g 23 (740
mg, 0.200 mmol)¥} 3-(2,3-THE A -H d)-0}0]| A3 AZE-5-7 B L H 3= (75.0

Az

mg, 0.320 mmol)& A &3] ¥ 3% FToF wukd ¥ NaBH(OAc); (161 mg,
0.760 mmol)¢} molecular sieve 7drops 7Fstal ¢F 14A17F &<t uwkspgict. &
A AAES 2AA (91.0 mg, 77.3%)0=2 A3},

'"H NMR (CDCly): 6 1.48-1.57(m, 1H), 1.63-1.80(m, 2H), 1.88-1.93(m,
1H), 2.18(s, 4H), 2.31-2.59(m, 10H), 2.78(br, 1H), 3.09-3.12(m, 1H), 3.37(s,
3H), 3.92(s, 3H), 4.19(s, 1H), 4.33(d, /= 14.7 Hz, 1H), 6.65(s, 1H), 6.96(t,
/= 81 Hz, 4H), 7.01(dd, /= 1.5 Hz, 1H), 7.13(t, /= 81 Hz, 1H), 7.34(dd,
J= 5.4 Hz, 4H), 7.45(dd, /= 1.5 Hz, 1H)

BC NMR (CDCly): 6 23.2, 30.6, 31.2, 49.1, 54.2, 56.2, 59.5, 61.1 113.9,
115.6, 115.8, 121.1, 124.7, 129.3, 1294, 147.7, 153.5, 163.0

IR(KBr): 2947 (C-H), 2805 (C-H), 2866 (C-H), 1607 (aromatic C=C),
1579 (aromatic C=C), 1010, 1157, 1221, 1274(C-N), 1092, 1303 (C-0),

824(para subst. oop) cm '

(S)-4-Benzyl-1-{1-[3-(2,3-dimethoxy-phenyl)-isoxazol-5-ylmethyll-pyrrol
idin-2-yImethyl}-piperidine (SOSY-11005)

SOSY-101012] A} & WHo=w 2 Azxd ygFZ 2 e 3.00 mLol
(9-4-Ad-1-7Fd-2-dr -3 d (640 mg, 0250 mmol) 7} 3-(2,3-
O E A -gd)-0}o] 22 ALE-5-7FE L4 H 5] = (940 mg, 0400 mmol)S A 23]
Yy 38 ok ¥kek ¥ NaBH(OAc); (194 mg, 0.910 mmol)¢t molecular

sieve 7drops 7Felal oF 14A]3F FoF nwtstgitt, 54 AAHAES 1A A (977

mg, 82.14%)°0. 2 A},



'"H NMR (CDCl): & 1.27-1.31(m, 2H), 1.47-1.58(m, 2H), 1.59-1.63(m,
1H), 1.67-1.80(m, 2H), 2.83-2.94(m, 3H), 2.18(s, 1H), 2.30-2.32(m, 1H),
243(q, /= 7.6 Hz, 1H), 2.50-2.54(m, 3H). 2.73-2.79(m, 1H), 2.86-2.99(m,
2H), 3.12(br, 1H), 3.79(s, 3H), 3.91(s, 3H), 4.37(d, /= 14.9 Hz, 1H), 6.67(s,
1H), 7.00(dd, /= 1.2 Hz, 1H), 7.13(dd, /= 4.6 Hz, 3H), 7.18(t, /= 7.8 Hz,
1H), 7.27(t, /= 7.8 Hz, 2H), 7.47(dd, /= 1.5 Hz, 1H)

BC NMR (CDCly): & 23.0, 30.6, 31.2, 32.3, 32,5, 38.1, 43.4, 492, 546,
54.7, 55.3, 56.2, 59.8, 61.2, 64.9, 104.2, 113.8, 121.1, 123.9, 124.7, 126.0,
128.4, 129.3, 129.3, 141.0, 147.7, 153.5, 160.0

IR(KBr): 2989 (C-H), 2951 (C-H), 2879 (C-H), 1593 (aromatic C=C),
1493 (aromatic C=C), 1134, 1415, 1303(C-N), 1184, 1108, 1059 (C-0O), 823

-1
cm

(S)-1-(4-Chloro-phenyl)-4-{1-[3-(2,3-dimethoxy-phenyl)-isoxazol-5-yIm
ethyll-pyrrolidin-2-ylmethyl}-piperazine (SOSY-11205)

SOSY-101012] A 2 WyHow I HAxd yEFZ=2d e 3.00 mLol
(9-1-4-F22-9d)4-vyEgd-2-du e - #22 (70.0 mg, 0.250 mmol) 3}
3-(2,3-gH E A -7 d)-o}o] A5 A E-5-7L & H 5] = (940 mg, 0.400 mmol)=

jus

Agel Wi 3

FoF w3k & NaBH(OAc); (194 mg, 0.910 mmol)<}t

Sh

molecular sieve 7drops 7Fstal oF 14A13F & wRkst Ak 54 AAES 1L
Ad (95.0 mg, 76.4%)0. & A AT}

'"H NMR (CDCly): & 1.55-1.63(m, 1H), 1.68-1.75(m, 1H), 1.77-1.84(m,
1H), 1.90-1.98(m, 1H), 2.38-2.42(m, 1H), 2.47(q, 1H), 2.59-2.62(m, 3H),
2.67-2.71(m, 2H). 2.80-2.88(m, 1H), 3.16(t, /= 5.1 Hz, 4H), 3.79(s, 3H),



3.91(s, 3H), 3.96(d, /= 149 Hz, 1H), 4.34(d, /= 14.9 Hz, 1H), 6.68(s, 1H),
6.83(d, /= 2.2 Hz, 2H), 7.00(dd, /= 1.5 Hz, 1H), 7.13(t, /= 2.2 Hz, 1H),
7.19(dd, /= 2.2 Hz, 2H), 7.46(dd, /= 1.5 Hz, 1H)

“C NMR (CDCL): & 23.0, 30.4, 31.2, 49.0, 49.4, 54.0, 54.6, 56.2, 59.5,
61.2, 64.3, 104.5, 113.9, 117.4, 121.1, 123.8, 124.6, 124.8, 129.1, 147.7, 150.2,
153.5, 160.0

IR(KBr): 2947, (C-H), 2921 (C-H), 2874 (C-H), 1648 (aromatic C=C),
1591 (aromatic C=C), 1445, 1266, 1234(C-N), 1002, 1059 (C-0), 787(para
subst. oop), 687 (C-Cl) cm '

(8)-1-{1-[3-(3-Fluoro-phenyl)-isoxazol-5-ylmethyll-pyrrolidin-2-ylmethyl
}-4-phenyl-piperazine (SOSY-10106)

SOSY-101012] A} £ oz I HAxd yF=Z=2d e 3.00 mLol
S)-1-dd-4-v g d-2-du -9 7 243 (61.3 mg, 0.250 mmol) ¥} 3-(2-

EFE - d)-olo] A5 AE-5-7F R4 H = (621 mg, 0.325 mmol)= A

—~

a9

o35 YWa 38 %ok wykg ¥ NaBH(OAc); (159 mg, 0.750 mmol)$}
molecular sieve 7drops 7Fstal oF 14A13F F¢F wRbst Ak 54 AAES 1L
Ad (835 mg, 79.4%)0. & A AT}

'"H NMR (CDCly): 6 157-1.64(m, 1H), 1.74-1.85(m, 2H), 1.93-2.01(m,
1H), 2.42-2.46(m, 2H), 2.61-2.64(m, 3H), 2.70-2.74(m, 2H), 1.87(br, 1H),
3.13-3.17(m, 1H). 3.20-3.22(m, 4H), 3.89(d, /= 149 Hz, 1H), 4.43(d, /=
149 Hz, 1H), 6.49(s, 1H), 6.85-6.87(m, 1H), 6.94(d, /= 7.8 Hz, 2H),
7.13-7.16(m, 1H), 7.25-7.28(m, 2H), 7.43(dd, /= 8.1 Hz, 2H), 7.54(d, /= 9.5
Hz, 1H), 7.59(d, /= 7.8 Hz, 1H)



®C NMR (CDCly): & 23.0, 30.4, 49.3, 49.4, 54.2, 54.9, 59.9, 64.4, 101.2,
1139, 114.1, 1163, 117.0, 117.2, 119.9, 122.7, 122.8, 129.3, 130.7, 130.8,
1315, 131.6, 161.5, 161.6, 162.2, 164.2

IR(KBr): 2989, (C-H), 2957 (C-H), 2934 (C-H), 1602 (aromatic C=C),
1572, 1462 (aromatic C=C), 1424, 1368, 1342, 1264 (C-0), 1218 (C-F), 916,
878, 762, 720, 628 cm |

(S)-1-(2-Fluoro-phenyl)-4-{1-[3-(3-fluoro-phenyl)-isoxazol-5-yimethyl]l-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-10206)

SOSY-101012] A £ oz I HAxd yEFZ=2d e 3.00 mLol
(9-1-C-FF=2-9d)4-g=gd-2-d -3 gz (65.8 mg, 0.250 mmol) 7}
3-2-FF o2 d)-olo] A AE-5-7E L H s = (621 mg, 0.325 mmol)
]

molecular sieve 7drops 7}stal ¢F 14A]17F FoF wukedt. 54 AAHAES L

S
=

o
do
ol

32 FoF wwrdl 3 NaBH(OAc); (159 mg, 0.750 mmol) <}t

ol
R
Sh

Ad (819 mg, 74.7%)0. & A AT}

'"H NMR (CDCly): 6§ 1.58-1.61(m, 1H), 1.72-1.82(m, 2H), 1.95-1.98(m,
2H), 2.41-2.46(m, 2H), 2.73(br, 6H), 3.12-3.16(m, 5H), 3.88(d, /= 15.6 Hz,
1H), 4.44(d, /= 152 Hz, 1H), 6.49(s, 1H), 6.91-6.94(m, 1H), 7.00-7.07
(m,1H), 7.12-7.16(m, 1H), 7.43(dd, /= 7.8 Hz, 1H), 7.59(d, /= 7.6 Hz,
1H)

BC NMR (CDCl): & 23.2, 30.4, 30.7, 49.1, 54.0, 54.8, 60.0, 64.1, 101.3,
114.1, 116.2, 116.3, 116.6, 117.2, 117.4, 119.9, 124.7, 125.5, 128.9, 129.0,
129.2, 150.1, 161.6, 163.1, 165.1

IR(KBr): 2987 (C-H), 2936 (C-H), 2818 (C-H), 1602 (aromatic C=C),



1566, 1510, 1460 (aromatic C=C), 1424, 1340, 1242 (C-N), 1221 (C-F),
1144 (C-0), 1062 (C-0), 1026 (C-0), 878, 762, 720, 628 cm '

(S)-1-(2-Chloro-phenyl)-4-{1-[3-(3-fluoro-phenyl)-isoxazol-5-yIlmethyl]-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-10306)

SOSY-101012] A3 2 oz z HAxd yF==2ve 3.00mLol
(9-1-Q-F=2=2-dd)4-vEgd-2-du - # 2 (70.0 mg, 0.250 mmol)2}

3-2-EFLE-Fd)-olo] AL AE-5-7t B A H ] = (621 mg, 0.325 mmol)

o
2
gt
ol
i
K
w
A
oft
o
Rl
59
o,
1

NaBH(OAc); (159 mg, 0.750 mmol)<}
molecular sieve 7drops 7}stal oF 14A13F FoF uwtsidth. 54 AAHES 1
Ad (68.6 mg, 60.3%)0 7 AAT}

'"H NMR (CDCly): 6 1.58-1.62(m, 1H), 1.73-1.81(m, 2H), 1.97-2.05(m,
1H), 2.41-2.49(m, 2H), 2.64-2.74(m, 5H), 2.86(br, 6H), 3.09-3.16(m, 5H),
3.88(d, /= 1491 Hz, 1H), 4.45(d, /= 1491 Hz, 1H), 6.50(s, 1H), 6.97(t, /=
7.82 Hz, 1H), 7.04(d, /= 7.82 Hz, 1H), 7.14(t, /= 831 Hz, 1H), 7.21(t, /=
782 Hz, 1H), 7.35(d, /= 7.82 Hz, 1H), 7.43(dd, /= 7.82 Hz, 1H), 7.53(d,
J= 7.82 Hz, 1H), 7.59(d, /= 7.82 Hz, 1H)

BC NMR (CDCl): & 23.0, 305, 49.5, 51.4, 54.3, 54.9, 59.9, 64.4, 101.2,
113.9, 114.1, 117.0, 117.2, 120.6, 1227, 122.8, 12.40, 127.8, 129.0, 130.7,
130.8, 130.9, 161.6, 162.2

IR(KBr): 2965 (C-H), 2938 (C-H), 2816 (C-H), 1588 (aromatic C=C),
1480, 1448 (aromatic C=C), 1372, 1230 (C-N), 1126, 1040 (C-0), 960, 914,
752, 692 (C-Cl), 576 cm '



(S)-1-(3-Chloro-phenyl)-4-{1-[3-(3-fluoro-phenyl)-isoxazol-5-yIlmethyl]-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-10406)

SOSY-10101¢ A £ wyozw zZ Axd yYIF=2v e 3.00 mLel
(9-1-B-F=2=2-9d)4-vEgd-2-d - #2 (70.0 mg, 0.250 mmol) 2}
3-U4-FFZ2-Hd)-olo| 2SAE 57 E Y H S| = (669 mg, 0.350 mmol)=
Aegs Y 3% For wwkd & NaBH(OAc); (185 mg, 0.875 mmol)o}
molecular sieve 7drops 7}étal oF 14A13F FoF st 54 AAHES
Ad (73.9 mg, 65.0%)0 7 A AT}

'"H NMR (CDCly): 6 158-1.60(m, 1H), 1.73-1.80(m, 2H), 1.94-1.97(m,
1H), 2.40-2.45(m, 2H), 2.58-2.62(m, 3H), 2.67-2.71(m, 2H), 2.83-2.86(m,
1H), 3.12-3.20(m, 5H), 3.89(d, /= 14.9 Hz, 1H), 4.40(d, /= 149 Hz, 1H),
6.48(s, 1H), 6.77-6.81(m, 2H), 6.87(t, /= 2.2 Hz, 1H), 7.12-7.17(m, 2H),
7.42(dd, /= 7.8 Hz, 1H), 7.52-7.54(m, 1H), 7.58(d, /= 7.8 Hz, 1H)

“C NMR (CDCL): 6 23.0, 30.4, 48.9, 49.4, 53.9, 54.9, 59.9, 64.4, 101.2,
113.9, 114.1, 114.1, 1159, 117.0, 117.2, 119.4, 122.8, 122.8, 130.2, 130.8,
130.8, 135.1, 152.6. 161.6, 161.6, 164.2

IR(KBr): 2938 (C-H), 2816 (C-H), 1590 (aromatic C=C), 1480, 1446
(aromatic C=C), 1356, 1286, 1232 (C-N), 1126 (C-0), 1068, 1040, 914, 808,
758, 692 (C-Cl), 878, 799, 698, (meta subst, oop), 548 c¢m '

(8)-1-(4-Methoxy-phenyl)-4-{1-[3-(3-fluoro-phenyl)-isoxazol-5-ylmethyl]
-pyrrolidin-2-ylmethyl}-piperazine (SOSY-10506)

SOSY-101019] A 22 Wyoz 2 Axd g2 9 ek 3.00 mLel
(9)-1-(4-m EA]-Hd)-4-9 Fd-2-dmLd-F A g (69.0 mg, 0.250 mmol) 2



3-2-ZF o 2-Hd)-ofo] AL A=Z=-5-7L B L H = (67.0 mg, 0.350 mmol)

tlo

2
gt
ol

i
K
w
A
oft

3

oF L wkel & NaBH(OAc)s (185 mg, 0.875 mmol)$}t

molecular sieve 7drops 7}s}a
(3]
-y

[e]
©
_

AN ZE ot sl HA AdEe 3L
A9 (90.8 mg, 80.64%)°0. = AT}

'"H NMR (CDCly): § 151-1.54(m, 1H), 1.65-1.74(m, 2H), 1.87-1.91(m,
1H), 2.34-2.38(m, 2H), 2.61(br, 5H), 2.79(br, 1H), 3.02-3.08(m, 5H), 3.69(s,
1H), 3.81(d, ./~ 149 Hz, 1H), 4.35(d, /= 14.9 Hz, 1H), 6.41(s, 1H), 6.79(d,
/= 9.0 Hz, 2H), 6.82(d, /= 9.0 Hz, 2H), 7.04-7.08(m, 1H), 7.35(dd, /= 6.1
Hz, 1H), 7.44-7.46(m, 1H), 7.49-7.51(m, 1H)

BC NMR (CDCly): & 23.0, 30.4, 494, 49.8, 50.6, 50.8, 54.2, 549, 55.8,
59.9, 62.7, 64.3, 101.3, 113.9, 114.1, 114.6, 115.7, 117.2, 118.4, 122.7, 122.8,
130.7, 130.8, 131.4, 145.8, 161.6, 162.2, 164.2

IR(KBr): 2967 (C-H), 2938 (C-H), 2816 (C-H), 1600 (aromatic C=C),
1518, 1458 (aromatic C=C), 1424, 1370, 1340, 1242 (C-N), 1153 (C-0),
1142 (C-0), 1141 (C-F), 1028 (C-0O), 1008 (C-0O), 752 (para subst. oop)

-1
cm

(8)-1-(4-Fluoro-phenyl)-4-{1-[3-(3-fluoro-phenyl)-isoxazol-5-ylmethyl]-
pyrrolidin—2-ylmethyl}-piperazine (SOSY-10606)

SOSY-10101¢ A £ wyozw Z Axd yIF=2v e 3.00 mLel
(9-1-4-ZFe2-9d)4-vEgd-2-dved-g 7 22 (65.8 mg, 0.250 mmol)
7} 3-(4-EFLE-Fd)-olo] 2 AE-5-7E L H S = (67.0 mg, 0.350 mmol)
< Age ¥a 3% T wwkgk & NaBH(OAc)s; (185 mg, 0.875 mmol) <}

molecular sieve 7drops 7}stal ¢F 14A]17F FoF wukelit. 54 AAHAES L



Ad (83.8 mg, 76.5%)0. 7 At}

'"H NMR (CDCly): 6 1.50-1.52(m, 1H), 1.66-1.73(m, 2H), 1.87-1.91(m,
1H), 2.33-2.38(m, 2H), 2.38-2.51(m, 3H), 2.56-2.61(m, 2H), 2.62-2.65m,
2HO, 2.78(br, 1H), 3.03-3.07(m, 5H), 3.81(d, /= 149 Hz, 1H), 4.32(d, /=
149 Hz, 1H), 4.73(s, 1H), 6.43(d, /= 24.7 Hz, 1H), 6.77-6.81(m, 1H),
6.85-6.89(m, 1H), 7.04-7.08(m, 1H), 7.34(dd, /= 8.1 Hz, 1H), 7.41-7.47(m,
1H), 7.49-751(m, 1H)

BC NMR (CDCly): & 23.0, 30.4, 49.4, 50.3, 54.1, 54.9, 56.7, 60.0, 64.2,
100.2, 1014, 1139, 114.1, 1156, 1158, 117.1, 117.2, 117.3, 118.0, 118.1,
122.8, 130.7, 130.8, 1309, 131.2, 131.3, 131.4, 131.5, 148.1, 156.5, 158.4,
161.6, 161.6, 161.7, 162.2, 164.2

IR(KBr): 2953 (C-H), 2917 (C-H), 2827 (C-H), 1606 (aromatic C=C),
1511, 1456 (aromatic C=C), 1317, 1232 (C-N), 1142 (C-F), 1097, 798 (para

subst. oop) cm '

(S)-1-[Bis-(4-fluoro-phenyl)-methyl]-4-{1-[3-(3-fluoro-phenyl)-isoxazol-
5-yImethyll-pyrrolidin-2-yImethyl}-piperazine (SOSY-10706)
SOSY-101019] A3 e wyor A Axd ygIF=2 gk 3.00 mLol
- E]4-gEgd-2-dee - g (920
~2-ZEFeE-dd)-otol| ASAE-5-7tB Y H | = (717

(9)-1-[F~=-4-=&
mg, 0.250 mmol)=}

w —{m
fo

HU

é

_\Z

mg, 0.375 mmol)S A3 ¥ 3F FoF wukd T NaBH(OAc); (201 mg,
0.948 mmol)2} molecular sieve 7drops 7}stal ¢F 14417+ FoF nwkeldct. =
A AAAES 249 (110 mg, 80.9%)°0. 2 A},

'"H NMR (CDCly): § 150-1.58(m, 1H), 1.68-1.81(m, 2H), 1.86-1.96(m,



1H), 2.34-2.57(m, 10H), 2.76(br, 1H), 3.10(br, 1H), 3.82(d, /= 14.9 Hz, 1H),
4.19(s, 1H), 4.39(d, /= 149 Hz, 1H), 6.46(s, 1H), 6.96(t, /= 8.3 Hz, 2H),
7.11-7.16(m, 1H), 7.33-7.35(m, 4H), 7.40-7.44(m, 1H), 757(d, /= 7.8 Hz,
1H)

BC NMR (CDClLy): & 23.0, 30.5, 495, 51.9, 54.3, 548, 59.8, 64.4, 74.8,
101.1, 1139, 114.1, 1156, 1157, 1159, 117.0, 117.1, 122.7, 122.8, 1294,
1295, 130.7, 130.8, 131.5, 131.6, 1385, 161.0, 161.5, 161.6, 162.2, 163.0,
164.2

IR(KBr): 2978 (C-H), 2936 (C-H), 2818 (C-H), 1602 (aromatic C=C),
1566, 1510, 1460 (aromatic C=C), 1424, 1340, 1242 (C-N), 1222 (C-F),
782, 628, 550 cm |

(S)-4-Benzyl-1-{1-[3-(3-fluoro-phenyl)-isoxazol-5-ylmethyll-pyrrolidin-2
-ylmethyl}-piperidine (SOSY-11006)

SOSY-101019] A} 22 WHo=z 2 Axd yEF22d9 e 3.00 mLel
(9)-4-wA-1-v=gd-2-dyd-v 78 d (646 mg, 0.250 mmol)I} 3-(2-
ZFR-Hd)-0lo] 22 AE-5-7FE L3 = (71.7 mg, 0.375 mmol)S A &3]
Y 3% FoF wHkE ¥ NaBH(OAc); (201 mg, 0.950 mmol)2} Molecular
sieve 7drops 7Fstal o 14413t Fob wwkelivh. A AP ES AAD (905
mg, 83.5%)0 2 At}

'"H NMR (CDCly): & 1.26-1.32(m, 2H), 1.52-1.55(m, 2H), 1.60-1.64(m,
2H), 1.71-1.95(m, 5H), 2.32(dd, J= 54 Hz, 1H), 2.39(q, /9.3 Hz, 1H),
2.50-2.53(m, 3H), 2.76(br, 1H), 2.89(d, /= 10.8 Hz, 1H), 2.97(d, /= 10.76,
1H), 3.10-3.13(m, 1H), 3.81(d, /= 14.9 Hz, 1H), 4.44(d, /= 14.1 Hz, 1H),



6.48(s, 1H), 7.13-7.16(m, 3H), 7.19(t, /= 7.3 Hz, 1H), 7.28(t, /= 7.3 Hz,
2H), 7.43(dd, /= 8.0 Hz, 1H), 7.59(t, /= 7.6 Hz, 1H)

BC NMR (CDCly): & 23.4, 30.7, 38.1, 43.3, 545, 54.8, 55.3, 101.1, 113.9,
114.1, 1169, 1156, 117.1, 122.8, 126.1, 1284, 129.2, 129.3, 129.4, 130.7,
130.8, 131.5, 131.6, 1615, 161.6, 162.2, 164.2

IR(KBr): 2961 (C-H), 2946 (C-H), 2824 (C-H), 1596 (aromatic C=C),
1490, 1446 (aromatic C=C), 1358, 1218 (C-N), 1011 (C-N), 1222 (C-F),
828, 692 (mono subst, oop), 666, 546 cm '

(S)-1-(4-Chloro-phenyl)-4-{1-[3-(3-fluoro-phenyl)-isoxazol-5-yIlmethyl]-
pyrrolidin-2-ylmethyl}-piperazine (SOSY-11206)

SOSY-101012] A3} 2 WHow # HAxd yF==2d e 3.00 mLol
(9O-1-UY-F=2=2-9d)4-v=gd-2-dued -7 2 (92.0 mg, 0.329 mmol) 2}
3-2-FFZ2-Hd)-olo| 2SAE 57 E L H S| = (942 mg, 0490 mmol)=
Aegs Y 3% For wwkd & NaBH(OAc); (201 mg, 0.950 mmol)2}
molecular sieve 7drops 7}stal oF 14A13F FoF nwtsidth. 54 AAHES
Ad (935 mg, 625%)0 7 AU}

'"H NMR (CDCly): & 1.49-1.52(m, 1H), 1.65-1.71(m, 2H), 1.85-1.89(m,
1H), 2.32-2.36(m, 2H), 2.50-2.54(m, 3H), 2.60-2.64(m, 2H), 2.76(br, 1H),
3.05-3.09(m, 5H), 3.80(d, J= 14.9 Hz, 1H), 4.32(d, /=14.9 Hz, 1H), 6.39(s,
1H), 6.75(d, /= 88 Hz, 2H), 7.11(d, /= 88 Hz, 2H), 7.35(dd, /= 8.1 Hz,
1H), 7.44(d, /= 9.5 Hz, 1H), 7.50(d, /= 7.6 Hz, 1H)

“C NMR (CDCL): 6 23.0, 30.4, 49.3, 49.4, 54.0, 54.9, 59.9, 64.4, 101.2,
113.9, 114.1, 117.0, 117.2, 117.4, 122.7, 122.8, 124.7, 129.1, 130.7, 130.8,



131.4, 131.5, 150.2, 161.6, 161.6, 162.2, 164.2

IR(KBr): 2961, 2938 (C-H), 2813 (C-H), 1588 (aromatic C=C), 1480,
1445 (aromatic C=C), 1372, 1230 (C-N), 1222(C-F), 1079 (C-N), 913,
798(para subst. oop), 892, 799, 701, 692 (C-Cl) c¢m '
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Abstract

Synthesis of the Isoxazolylpyrrolidinylpiperazine Derivatives

for Searching Selective Ligands for Dopamine receptors

Yoo Na Oh
Department Chemistry Education.
The Graduate school of Education,

Sungshin Women'’s University

Most effective antipsychotic drugs act as antagonists for dopamine Ds,
D4 receptors. In these studies, isoxazolepyrrolidinylpiperazine derivatives,
designed focusing on the for binding affinity dopamine Ds, D4 receptors ,
synthesized.

Desired products were synthesized through the solution—-phase
combinatorial technique employing reductive amination established by
co-work team . Building block I, one component of the reductive
amination process, was prepared from prolinol, as starting material, using
protection/deprotection reaction, PCC oxidation, reductive amination in
50-60% overall yields. Building block II, the other component of the
reductive amination process, was obtained from various aldehydes

through oxime formation, (3+2) cycloaddition, and PCC oxidation in

- 104 —



40-50% overall yields.

The combinatorial synthesis was accomplished by reductive amination of
the prepared builing block I with building blockII using NaBH(OAc)s.

The amine functionality (piperazine or piperidine) in the scaffolds was
important to this solution-phase combinatorial strategy as it allowed an
easy purification and isolation of the products from the reaction mixture
through precipitation of the products as HCI salts. In this way, we have
constructed a library of alkyl chain length of 1 (n= 1) by 6x9 combination
with six aldehydes and nine amines (Figure 10), these compounds were
evaluated in vitro for dopamine Ds, Ds receptors binding affinity. Among
these compounds, compound SOSY-10706 and SOSY-10204 showed the
best Ds Ds receptor binding affinities, (SOSY-10706 : % Inhibition 100,
ICs0 0.22 uM, SOSY-10204 : % inhibition 84, ICs 1.2 uM).
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APPENDIX

1 , BC NMR Spectra of Selected Compounds Prepared
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Figure 12. 'H NMR Spectrum of SOSY-10102
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Figure 13. >C NMR Spectrum of SOSY-10102
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Figure 15. >C NMR Spectrum of SOSY-10201
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Figure 17. >C NMR Spectrum of SOSY-10205
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Figure 19. >C NMR Spectrum of SOSY-10301
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Figure 21. C NMR Spectrum of SOSY-10401
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Figure 22. 'H NMR Spectrum of SOSY-10402
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Figure 24. 'H NMR Spectrum of SOSY-10404

Figure 25. >C NMR Spectrum of SOSY -10404
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Figure 26. 'H NMR Spectrum of SOSY-10501
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Figure 27. >C NMR Spectrum of SOSY-10501
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Figure 29. >C NMR Spectrum of SOSY-10502
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Figure 31. >C NMR Spectrum of SOSY-10603
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OOy
\_/ N o-N OCH3OCH3
|
] ||
il 1 |
[ ] | i .
| il ]] ..
U ﬂ ‘L M, ’ \ H “1 l‘ .
220 200 Tiso 1se 1o Tz T e T s s an a0 e ppmﬁ

Figure 33. >C NMR Spectrum of SOSY -10605
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Figure 34. 'H NMR Spectrum of SOSY-10706
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Figure 35. >C NMR Spectrum of SOSY-10706
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Figure 37. >C NMR Spectrum of SOSY-11002
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Figure 40. 'H NMR Spectrum of SOSY-10305
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Figure 41. >C NMR Spectrum of SOSY-10305
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Figure 42. 'H NMR Spectrum of SOSY-11205
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Figure 43. >C NMR Spectrum of SOSY-11205
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