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(57) Abstract: A method of the intramolecular and inter-
molecular cyclization of an N-acylhydrazone for obtaining a
pyrazoline skeleton or pyrazolidine skeleton under ordinary
conditions with high stereoselectivity and in high yield. An
N-acylhydrazone represented by the following formula (I):
(wherein R! and R? are the same or different and each repre-
sents hydrogen or a hydrocarbon group and Ar represents an
optionally substituted aromatic hydrocarbon group) is con-
verted to an N-acylpyrazoline derivative with high stereos-
electivity in the presence of a Lewis acid catalyst or asym-
metric Lewis acid catalyst.
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o A i Catalyst
| \n/ ¥ )\ s toluene s ©
1 2 4

1a: R® = PhCH,CH,, Ar = p:NO,CgH,  2a: R%= R = SCH,

1b: R® = PhCH,CH,, Ar = Ph 2b; R* = H; R>=OCH,CH,

1¢: R®= (CH,)sCHCHz; Ar = Ph 2¢: R* = H, R® = OCH,CH,CH,
1d: R® = ¢-CgHyq, Ar=Ph 2d: R* = H, R = OC(CHy);

1e: B® = CHy(CHy)y, Ar = Ph 2e: R* = H, R® = SCH,CHj

11; B® = CHy(CHo),, Ar = Ph

1g: R® = PhCH,, Ar = Ph catalyst= Zr(OPr)y  +

1h: R? = (CHg),CHGHy, Ar = p-NOCeH,

1i:R%= C—QGH11, Ar= p'NOgCaH4

1j: R® = CH3(CH.)z, Ar = p-NO4CeH, (R)-82: X =Y = |
1k: R® = Ph, Ar = 0,0-(NO,),CgHj (R)-3b: X=1,Y = H
11: R® = PhSCHS, Ar = p-NO,C4H, (R)-3c: X=Br,Y=H

(1) {E&¥M1 b &2 a DARFRILRS

=/ F. R -3, 3" -LBINOL (3b, 0.048 mmol) @ MIL> (0.3 ml) SBEHKIC
Zr (0Pr), (0. 040 mmol) ® PV (0.4 nl) EEZEHRMLZ, BENEESK
% 0.5 K. ACERETERL. o —)b (0. 2mmol) ® RV (0.3 mL)
WRZMAT., 61205 FEE®RL =,

Bonifilimge Ly (0.5 i) ZANWTHZa—LVTERIYV > 1D

0. 40 mmol) ZANZHOBRITHBL. ESHWE O CTHERL,

COBBRC 77 2d =)V DMV (0.5 ul) WEEmMz, X561
FICIREET 18 il Ui,
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KEMATRISEELSER, BEKE CLCL, T3EHMHLE. FRE2E
i, MKNa,S0, ETHERE L 2. 3tk BEZREL. BonHERYED S
LOORBNTST4— BIETNIZTA) RKOBHELTENOY SV YD
FHEAE (dba) 2z, COEBMONFMEEZFTIINVATLERH N PLCITX
D3ROz,

(2) fEE#1 a &2 c DRFRIERE

ZER/RT. ®-3,3,6 6 -1,BINOL (3a, 0.048 mmol) ® kL (0.3 L) &
BRI Zr (0P1), (0. 040 mmol) @ bz (0.4 ml) BWKZEHEMLUZ, B5hiE
BAWz IR, RUERETERLE,

"o fgElRE MYy 0.8 ol) ZHVWTHZa—VTERSYV 1a

(0. 40 mmol) ZANZHOBRITHBL. BAKZ 0 CTERLE,

ZOBEBERICEZINIT—F)V 2% ® (4.0 mmol) ® MV (0.5 ml) Bik%E
A, SSICEUCRET 18 KRl =, '

KemMATRIEZ2ELS R, BEKE (L, T3EMHLE. §&E2H
XU, %7K Na,S0, ETHEREL /. SRR, BIEERL. BoNHAERWED 5
LU bI574— BAETNIZTL) KEOBHELTHENOESV YD
HEE (Qac) 2P T AT VAR—BAEME L THk. DT AF LA —Hid VMR
KEORDI, Tley ERYIOEMEEZFINI T LERAWEZPLC 2L DR
DIz,

BEDON-—TIINE RSV ((h&¥ la~1l) EFV T4 (2a~2%) ORIk
IKDONTH, FAROFECEDfToles REFEL T, BENEESTVUDLH
Bk 4ba. 4ca. 4da. 4dea. 4fa. 4ga. 4ab. 4ac. 4ad. 4ae. 4hc. 4ic. 4jc. 4ke.
4lc DFIERERERDE 3~ 1 8ITRL 7.

16
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&3

1- (p-Nitrobenzoyl) -5, 5-bis (methylthio) ~3- (2-phenylethyl)
pyrazolidine (4aa): [a@l,%-5.05 (c 2.49, bemzeme, 63% ee); IR
[em™] (neat) 3209, 1653, 1602, 1522, 1496, '1388, 1344, 1233; 'H NMR
(CDC1;) 6 = 1.85 (m, 2H), 2.18 (dd, 1H, J=13.7, 7.8 Hz), 2.32 (s,
3H), 2.41 (s, 3H), 2.63 (m, 2H), 2.82 (dd,' IH, J=13.6, 7.1Hz), 3.30
(m, 1H), 4.58 (br, 10, 7.1 (m, 2H), 7.2-7.4 (m, 3H), 7.76 (d, 2H,
J=9.0Hz), 8.22 (d, 2H, 7=9.0 Hz); '*C NMR (CDC1,) 6 = 15.8, 15.9,
32.8, 34.1, 51.5, 56.8, 82.4, 122.7, 126.2, 128. 1, 128. 4, 129. 2, 140. 5,
142. 2, 148.2, 165.8; HPLC Daicel Chiralpak AD, hexane/PrOH = 9/1,
flow rate = 0.5 nL/min: ‘R= 57 min (minor), ‘R= 64 min (major).

£4

1-Benzoyl-5, 5-bis (methylthic) -3- (2-phenylethyl) pyrazolidine

(4ba): [e],*+1.89 (c 1. 03, benzene, 97% ee) ; IR [cm!] (meat) 3207,
1739, 1637, 1602, 1577, 1496, 1444, 1383, 1244; 'H NMR (CDC1,) 6 =
1,81 (m 1H), 1.90 (m 1M, 2.18 (dd, 1 J=13.6, 7.6 Hz), 2.31 (s,
30}, 2.40 (s, 3H), 2.6-2.7 (m 2H), 2.80 {(ad, 1H, J=13.6, 6.8 Hz),
3.31 (m, 1H), 4.62 (dbr, 1H, J=10.5Hz), 7.12 (d, 2H, /= 7.1 Hz),
7.2 m 1B, 7.3 m 20, 7.4 (m 3H), T.67 (d, 2H J=6.6Hz : 13¢
NMR (CDC1,) o&=15.8, 16.0, 32.9, 34.7, 51.8, 56.6, 82.4, 126.1, 127. 4,
128.3, 128.5, 128.6, 130.1, 136,1, 140.9, 168.1: HPLC Daicel
Chiralcel 0D, hexane/’PrOH = 9/1, flow rate = 0.3 nL/min:‘R = 78 min
(major), R= 86 min (minor).
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%5

i-Benzoyl-5, 5-bis (methylthio) -3~ (2-methylptopyl) pyrazolidine

(4ca) : [a],® +7.61 (c 2.90, benzene, 96% ee); IR [cm'] (neat) 3205,
1645, 1577, 1468, 1444, 1377, 1317, 1253, 1209; 'H NMR (€DCl,) & =
0,89 (d, 86 r=6.6Hz), 0,91 (d 3H J=6.6Hz), 1.31 (ddd, 1H
J=13.6, 6.8, 6.8Hz), 1.45 (ddd, I1H, J=13.6, 7.1, 7.1 Hz), L 63
(m, 1), 2.09 (dd, 1H, J=13.4, 8 3 Hz), 2.32 (s, 3H), 2.40 (s, 3H),
9.85 (dd, 1H, J=13.4, 6.6 Hz), 3.40 (m. 1H), 4.46 (dbr, 1H, 7=11.2
Hz), 7.3-T7.4 (m, 3H), 7.6-7.7 (m 2H); *CNMR (CDCly) 6 =15.8, 15.9,
92.5, 22.6, 25.8, 41.7, 52.2, 5.8, 82.1, 127.3, 128.5, 130.0, 136. 1,
167..7; HPLC Daicel Chiralcel 0D, hexane/’PrOH = 40/1, flov raie =

1, 0 mL/min: R = 20 min {(major), ‘R= 24 min (minor).

%6

1-Benzovl-5, 5-bis (methylthio) -3-cvclohexylpyrazolidine (4da) :
[@], +26.0 (¢ 2.49, benzene, 95% ee); IR [cm™] (meat) 3191, 1613,
1600. 1577, 1508, 1445, 1409, 1376, 1290, 1251, 1206; 'H NMR (CDCI,)
§ =0.9-1.6 (m, 6H), 1.6-1.8 (m, 5H), 2.17 (dd, 1H, J=18.4 9.0
Hz), 2.31 (s, 3H), 2.40 (s, 30, 2.79 (dd, 1H, J =13.4 6.8 Hz),
3.07 (m 1H), 4.48 (&, 14 J=1L6Hz), 7.3-7.4 (m 3H), 7.67 (m,
98) ; C NMR (CDCl,) 6 =15.9, 16.0, 25.6, 25.8, 26.2, 29.6, 30.8, 40.8,
50.1, 62,6, 82.3, 127.3, 128.7, 130.1, 136.1, 167.7; HPLC Daicel
Chiralcel 0D, hexane/’PrOH = 40/1 , flow rate = 0.5 mL/min : R = 42

min (major), R =51 min (minor).
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RT

1-Benzoyl-5, 5-bis (methylthio)-3-pentylpyrazolidine (dea): [a],™
8. 12 (c 1. 47, benzene, 98% ee); IR [cm'] (neat) 3206, 1645, 1462,
1377; '"H NMR (CDCl5) 6 = 0.88 (t, 8H, J=6.8 H), 1.3-1.5 (m 6H),
1.6-1.7 (u, 2H), 2.13 (dd, 14, 7= 13.4, 8.1Hz), 2.32 (s, 3H). 2.41
(s, 3H), 2.84 (dd, 1H, J=13.4, 6.8 Hz), 3.32 (m, 1H), 4.50 (dbr,
M, 7= 11.2 Heg), 7.3-7.4 (m, 3H), 7.66 (m, 2H); C NMR (CDCI,) &=
13.9, 15.:9, 16.0, 22.5 26.4, 31.6, 32.8, 52.0, 57.6, 82.3, 127 4,
128. 6, 130.1, 136.2, [67.9; HPLC Dai¢el Chiraleel 0D, hexans//PrOH
= 40/1, flow rafe = 0.5 nL/mini: ‘R = 47 nin (major), R=52nin (miner).

&8

1-Benzoyl-5, 5-bis (methylthio) ~3-propylpyrazolidine (4fa): [ o 1,2
+12.2 (¢ 1.77, benzeme, 96% ee); IR [cw™]l (meaf) 3205, 1645, 1577,
1441, 1376, 1251, 1211; 'H NMR (CDCL,) 6= 0.91 (t, 8H, J = T.1 Hz),
1.4 (m, 3H)y, 1.57 (m, 1H), 2.12 {dd, I1H, 7= 13.6, 8.4 Hz), 2.32 (s,
3M), 2.40 (s, 3H), 2,84 (dd; 1H J=13.6, 6.8 Hz), 3.33 (m, 10, 4.51
(dbr, 1H, J=112Hz), 7.3-T.4 {m, 3W). 7.67 (m 2H) ; 3¢ NMR (CDCI,)
6= 13.8, 15.8 15.9, 19.9, 34.7, 51.8, 57.2, 82.2, 127.3, 128.5,
130.0, 136.1, 167.8; HPLC Daicel Chiralpak AD, hexane/’PrOH = 40/1,
flow rate = 0.5 nl/min: R= 50 min (minor), ‘R= 56 min (@ajor).
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%9

1-Benzoyl-5, 5-bis (methylthiol -3-benzylpyrazolidine (4ga): [ 1,
$5,46 (c 2. 84, benzene, 97% ee); IR [cm?] (neat) 3205, 1644, 1601,
1577, 1496, 1448, 1377, 1241: 'H NNR (CDCI) & = 2,26 (s, 3H), 2.26
(m W), 2.36 (s, 3H), 2.65 (dd, IH, J=13.7, 6.8 Hz), 2. 69 (dd, 1K
J=13.9, 7.6 Hz), 2.94 (dd, 10, 7=13.9, 6.6 Hz), 3.59 (m, 1H), 4.75
(dbr, 1H, 7=9.5Hz), 7.10 (d, 20, F=6.6 Hz), 7.2-7.4 (m, 6H), T7.867
(m, 2H) ; 3C NMR (CDC1;) 6 =15.6, 15.8, 38.2, 50.5, 58.1, 8%.2, 126.3,
127.1, 128:8, 128.4, 128.7, 120.8, 135.8, 137.3, 167 7; HPLC Daicel
Chiralpak AD, hexane/’PrOH = 9/1, flow rate = 1.0 mL/Rin: R = 16 nid
(minar), R = 2! min (major).
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%10

e -

1-(p-Nitrobenzoyl) ~5-ethoxy-3- (2<phenylethyl) pyrazolidine (4ab):
IR (em'} (neat) 3254, 1647, 1602, 1523, 1496, 1476, 1850; 'H NMR (CDC15,
two diastereomers mixture) & = 1.23 (t, 8H, 7=7.11z), 1.3-1.5 m,
10}, 1.66 (ddd, 0.5H J=13.2 9.5, 3. 4Hz), 1.8-1. 9 (w, 1H), 2.0-2.1
(m, 0.5H), 221 (ddd, 0.5H, J=13.7, 80, 2.7 Hz), 2.27 (br, 1H),
2.5-2.7 (o, 1.50), 2.89 (br, 0.5H), 3.37 (br, 0.5H), 3.72 (br, 2H),
4.03 (dbr, 0.5H, J=12.0Hz), 4.67 (dbr, 0.5H, J=3. 9 Hz), 5. 95 (br,
0.5}, 6.04 (br, 0.5H), 6.86 (dbr, IH, 7= 6.8 Hz), 7.03 (dbr, IH,
J=T7.1Hz), 7.1-7.2 (m, 3H), 7.83 (d, 10 J=86Hz), 7.91 (d, IH
J=88Hz), 8.24 (d, 1H, J=8.5Hz), 825 (d 1H J=8.5Hz) "
NMR (CDC1; two diastereomers mixture} & = 15,1, 151, 32.8, 32.9,
34.0, 35.8, 40.2, 41.2, 58.6, 60.3, 64.5 64.8 86.9, 87.7, 122.7,
125.9, 126.1, 128. 1, 128.2, 128.3, 128.4, 129.9, 130: 1, 140.6, 140.9,
141.0, 148.6, 169.4, 170.2; EI-HRMS (n/z) calcd. for CyH,N,0, (M) :
369. 1689; found: 369. 1706; HPLC Daicel Chiralpak AD-H, hexane/PrOH
=9/1, flow rate = 0.3 mL/nin: major diastereomer g = 61 min {major),
R= 66 min {minor); minor diastereomer ‘R= 46 min (major), ‘R= 50 min
(minor).
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£11

_ e -

1-(p-Nitrobenzoyl).-5~ (1-propoxy) -3- (2-phenylethyl) pyrazolidine
(dac): IR [ew'] (neat) 3255, 1641, 1600, 1523, 1344; 'H NMR (CDCI,
two diastereomers mixture) & =0.94 (t, 34, J= 7.3 Hz), 1.3~ § (m,
10, 1.61 (o, 2H, J="7.1Hz), L. 66 (m 0.5H), 1. 8-2.0 (m, 1H), 2 0-2.1
(m 0.5H), 2.22 (ddd, 0.5H, 7=13.7, 8.1, 2.4 Hz}, 228 (br, 1H),
2.59 (m 0.5H), 2.63 (@ 1B, 2.91 (br, 0.5H), 3.62 (br, 2H), 4.01
(dbr, 0.5H, J=11.4Hz), 4.65 (br, 0.5H, 5. 95 (br, 0.5H), 6.03 (br,
0.5H), 6.86 (dbr, 0.5H, J'= 6.8 Hz), 7.04 (dbr, 0.5H J= 6.8 Hz),
7.1-7.3 (m, 3M), 7.83 (d, IH J=8.8Hz), 7.91 (d 1H J=88Hz),
8.25 (4, 1M J=28.8Hz), 8725 (d, IH J=9.0H); “CNMR (CDCI,,
two diastereomers mixture) 6 = 10.6, 22.8, 22.9, 32.8, 32.9, 34.1,
35.8, 40.2, 41.2, 58.6, 60.3, 70.8, 71.0, 87.0, 87.9, 122.7, 126.0,
126:2, 128.2, 128.3, 128.4, 128.4, 129.9, 130.2, 140.6, 141.0, 141.0,
148.7, 169.4, 170.2; EI-HRMS (/@) caled. for C,H,N,0, (Y :
383. 1845; found: 383. 1838; HPLC Daicel Chiralpak AD, hexane/!PrOH =
40/1, tlow rate = 0.8 nL/min: major diastereomer ‘& = 6% min (major),
R = 88 min (minor) ; minor diastereomer R = 50 min (minor), @R = 54
min (major).
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#12

1- (p-Nitobenzoyl)~5- (terf~butoxy) -3- (2-phenylethyl) pyrazolidine

(4ad) : IR [cm] (meat) 3250, 1636, 1601, 1521, 1391, 1353, 1235; 'H
NMR (CDC1, two diastereomers mixture) 6 =131 (s, 9H), 1.2-1.5 (@
1. 8H), 1.64 (ddd, 0.2H, J=13.4, 8.6, 3.0°Hz), 1.80 (m 0.20), 1.91
(ddd, 0.8H, J=13.4, 6.1, 3.7 Hz), 2.16 (ddd, 0.8H, J=13.4, 8.1,
1.2 Hz), 2.26 (t, 1.6H, J=17.6 Hz), 2.52 (ddd, 0.2H, J=13. 4, 7.3,
7.3 Hz), 2.60 (t, 0.4H, J=T7.8 Hz), 2.83 (n 0.2H), 3.36 (n O0.8H,
4,07 {dbr, 0. 2H, J=12.0Hz), 4.74 (dbr, 0.8H, J=5 4Hz), 6 15 (dbr,
0.2H, J=4.2 Hz), 6.25 (dbr, 0.8H, s =50 Hz), 6.84 (dbr, 1.6H J
7.3 Hz), 7.01 (dbr, 0.4H, J=6.8 Hz), 7.1-7.2 (m 3H), 7.80 (4,
0.4H, J=8.6Hz), 7.87 (d, 1.6H, J=8.6Hz), 8.22 (d, 20, J=8.8Hz):
13C NMR (CDCl,, two diastereomers mixture) & =28.3, 28.4, 32.8, 32.8,
34.9, 36.4, 41.5, 42.7, 58.4, 60.1, 75.0, 75.1, 81.3 819, 122.6,
125.8, 126.0, 128.1, 128.2, 128.2, 128.3, 129.8, 130. 1, 140. 7, 141.0,

141. 9, 141.3, 148.5, 168.5, 169.1; EI-HRMS (0/z) calcd. for CyH;N0,
(M) :  397.2002: found: 397.2006; HPLC Daicel Chiralpak AD,

hexane/’PrON = 40/1, flow rate = 0.8 mL/min: major diastereomer (R

= 41 min (major), R = 47 min (minor): minor diastereomer ‘R = 26 min
(major), ‘R=.32 min (minor).
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%13

s

1-(p-Nitrobenzoyl)-5-ethylthio-3~ (2-phienylethyl) pyraz¢lidine

(4ae) : IR [ew?] (meat) 3251, 1643, 1601, 1521, 1496, 1453, 1349,
1219; ; "I NMR (CDC1, two diastereomers mixture): & = 1.33 (f, 0.2H
J=T7.3He), 1.35(t, 0.8 Mz J=T7.6H), 1.3~15 (m 20, .84 (m,
0.2H), 1.98 {m 0.8H), 2.23 (n, O.8H), 2.27 (tbr, 1.6H, J=T. 8 Hz),
2.6-2.8 (m, L.8H), 2.8-3.0 (m, 1.2H), 3.29 (m, 0.8 Hz), 4.24 (dbr,
0.2H, J =124 Hz), 4. 91 (dbr, 0.8H, 7=4,9Hz), 5.93 (dd, 0. 26, J
8.8, 5.6 Hz), 6.04 (dd, 0.8H, J=38.0, 4.4 Hz), 6.86 (d, L.6H, J
7.1 Hz), 7.04 (m 0.4 Hz), 7.1-7.3 (m, 3H), 7.83 (d, 0.4H, J=8.8
HzV, 7.91 (4, 1.6H, J=8. 8 Hz), 8.2-8.3 (m 2H): '*C NMR (CDCI,, two
diastereomers mixture) & =14.9, 26.1, 26.3, 32.7, 32. 9, 33.9, 35.4,
39,8, 40.9, 58.5, 60.1, 60.3, 61.0, 122, 7, 122.7, 125.9; 126:2, 128.1,
128.2, 128.3, 128.4, 129.9, 130.1, 140. 4, 140.8, 140.8, 148.7, 168.5,
169. 6; EI-HRMS (m/z) calcd. for CuHyN;0;S (MT).: 385.1460; found:
385. 1465 HPLC Daicel Chiralpak AD-H, hexane/’PrOH = 19/1, flow rate
= (.8 mL/min: major diastereomer ‘R = 48 min (m‘aibr‘), ‘R = 55 min

(minor) ; minor diastereomer ‘R = 34 min {minor), ‘R =41 min (major).

n
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#14

o

1- (p-Nit1obenzoyl) -5~ (1-propoxy) -3- (2-methylpropyl) pyrazolidine
(4he) : IR [em™) (neat) 3252, 1645, 1602, 1523, 1471, 1345, 1314; 'H
NMR (CDC1,, two diastereomers mixture) & =40.59 (d, 1.6H, J=6.4Hz),
0.70 (d, 1.6H, Js=6.3 Hz), 0.81 (4, 1.4H, J=5.6Hz), 0.82 (d, 1.4H,
J=6.6Hz), 0.89 (f, 30, J=T7.61Hz), 0.9 (m 0.41, 1,16 m 0.6
B), 1.3-1.5 (m 10, L.5-1.7 (@ 248, 1. 95 (m, 0.6H), 2.16 m, 0. 6H),
2.57 (ddd, 0.4H, 7= 13.4, 7.0, 7.0 Hz), 2.96 (m, 0.4H), 3.43 (br,
0.6H), 3.59 (br, 2H), 3.95 (dbr, 0.4H, /= 12.0 Hz}, 4.59 (dbr, 0.6
H J=4.4Hz), 5.92 (br, 0.4H), 5 95 (br, 0.6H), 7.83 (@, H, J=
8.8 Hz), 7.84 (d, 1H, J=8.8 Hz), 819 (dbr, 28, J = 8.0 Hz); "¢
NMR (CDC1, two diastereomers mixture) 6 = 10.5, 21.6, 22.4, 22.7,
22.8, 22.8, 25.0, 26.1, 40.3, 41.5, 41.6, 43.1, 70.7, 70.9, 86.9, 87.8,
122.5, 122.86, 129.8, 129.9, 141.0, 141.2, 148.5, 148.5, 169..1, 170. 2;
EI-HRMS (m/z) calcd. for CyH,N;0, (M%): 335.1845; found: 335.1851;
HPLC Daicel Chiralpak AS, hexane/’PrOH = 19/1, flow rate = 0.5 nL/min:
major diastereomer ‘R = 57 min (minor), ‘R= 68 min (major); minor
diastereomer ‘R = 26 min (major), ‘R= 34 min (minor).

25



WO 2005/085204 PCT/JP2005/003236

%15

1- (p-Nitrobenzoyl) -5~ (1-propoxy) ~3-cyclohexylpyrazolidine (4ic) s
IR [ew!] (meat) 3259, 1645, 1601, 1523, 1473, 1344, 1315; H NMR (CDCI,,
two diastereomers mixture) 6= 0.520. 4 (n, 10H), 1.4-1.8 (m, 6.4H,
2.08 (br, 1H). 2.49 (ddd, 0.4H, J=18.4, 7.1, 7.1 Hz), Z.66 (ddd,
0.4H, 7= 18.1, 8.5, 8.5 Hz), 3.01 (br, 0.6H), 3.56 (br, 2H}, 4.01
(dbr, 0.4H. J=12.5 Hz), 4.57 (br, 0.6H), 5.91 (br, tH), 7.8-7.9 fm,
2H), 8.1-8.2 (m, 2H); '*C NMR (CDCly, iwo diastereomers mixture) o =
105, 22.7, 22.8, 25.4, 25.5, 25.6, 25.8, 26.0, 26.1, 29.3, 29.5, 30.4,
30.8, 37.0. 39.3, 40.8, 41.0, 64.2, 66.1, 70.5 70.8 86.9, 87.7,
122.4, 129.8, 129.9, 140.9, 141.3, 148.4, 148.4, 168.9, 169.7;
EI-HRMS (n/z) caled. for CyH,N,0, (M%) : 361.2002; found: 361.2002;
HPLC Daicel Chiralpak AD with guard column, hexane/’PrOH = 30/1, flow
rate = 0.5 oL/min: major diastereomer ‘R = 79 min (mimor), ‘R =91 min
(major) : minor diastereomer ‘R = 43 min (major), ‘R =57 min (minor).
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#=16

1- (p-Nitrobenzoyl) -5+ (I-propoxy) -3-pentylpyrazolidine (4jc): IR
ler’] (neat) 3258, 1647, 1602, 1523, 1470, 1344; 'H NMR (CDCLy two
diastereomers mixturé) 6 =0.72 (br, 1. 7H), 0.81 (br, 1. 30, 0.89. (t,
SH, J=T.3Hp, 0.8-1.3 (m 640, 1.41 (n, 0.31), L57 (n 2.7H,
1.98 (m, 0.80), 2.14 (m, 0.6H), 2.56 (ddd, 0.4H J=13.9, 7.3, 7.3
Hz), 2.92 (br, 0.4H), 3.31 (br, 0.6H), 3.59 (br, 2H), 3. 98 (dbr, 0. 4H,
J=11.7 Hz), 4.60 (br, 0.6H, 5 95 (br, 1H), 7.84 (m 2H), 8.19 (d,
90, J=8,8Hz); '3C NMR (CDCl,, two diastereomers mixture) 8§ = 10.5,
13.7, 13.8, 24.3, 22.7, 22.8, 26.1, 26.2, 31.3, 31.5, 32.4, 34.1, 40. 1,
41.1, 59.3, 611, 70.7, 70.9, 87.0, 87.8, 122.5, 122.6, 129.8, 129.9,
141. 0, 141.2, 148.4, 148.5 169.1, 170.1; EI-HRMS (m/z) calcd. for
CyeHoaN;04 (M1) : 349.2002; found: 349. 2008: HPLC Daicel Chiralpak AD-H,
hexane/’PrOH = 19/1, flow rate: = 0.3 mL/min: major diastereomer ‘R
= 53 min (minor), R =56 mifi (major); minor diasteréomer ‘R = 39 min
(major), 'R= 46 min (minor).
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=17

1-(o, p-Dinitrobenzoyl)~5- (1-propoxyy~3-phenylpyrazolidine (4ke):
IR [cm?] (meat) 3253, 1666, 1603, 1537, 1489, 1456, 1349, 1249; 'H
NMR (CDC1;, two-diastereomers mixture)6 =1.00 (t, 8H, J=7.3 Hz).
1. 70 (tq, 2H, J=T.3, 7.3 Hz), 2.28 (ddd, 0.5H, J=13.6, 7.8, 2.4
Hz), 2.51 (ddd, 0.5H, J=13.9, 8.1, 2.0 Hz), 2.70 (ddd, 0.5H J-=
13.9, 5.6, 5.6 Hz), 2,93 (ddd, 0.5H, J=13.4, 7.3, 7.3 Hz), 3.7-3.9
(m, 28), 4.0-4.2 (m, 1H), 4.58 (br, 0.5H), 4.90. (br, 0.5H), 6.03 (m
1, 6.83 d, 0.5H J=198.6Hz), 6.98 (d, 16, JF="71Hy), T.2-7.4
(m 4, 7.70.(d, 1H J=8.5Hz), 8.20 (@d, 0.5H, 7=8.3, 1.7 Hz),
8.50 {dd, 0.5H, J=8.6, 1.5Hz), 8. 86 (shr; 0.5H), 8.91 (sbr, 0. SH):
13C NMR (CDCl,, two diastereomers mixture) & =10.6, 10.6, 22.8, 22.9,
39.8 41.7, 61.1, 63.6, 71.2, 71.2, 86.9, 87.6, 119.1, 119.3, 127.0,
127..4, 127.5, 127. 7, 128.1, 128.4, 128.5, 128.8, 130.0, 130.1, 137. 4,
138.2, 138.7, 139.7, 145.7, 145.9, 147.4, 147.7, 166.3, 166.7;
EI-HRMS (m/z) caled. for CugHyN,0; (N*): 400. 1383; found: 400. 1392;
HPLC Daicel Chjralcel OD, hexane/PrOH = 19/1, flow rate =1, 0 pL/min:
diastereomeér A ‘R = 30 min (major), ‘R =40 min (miznor) } diastereomer
B ‘R= 48 min (minor), R= 74 min (major).
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#18

1- (p-Nittobenzoyl) -5~ (1-propoxy) -3- (phenylthiomethyl) pyrazolidine
(41c) : IR [cm™] (neat) 3252, 1651, 1601, 1523, 1494, 1479, 1439, 1345,
1315; ' NMR (CDCl, two diastereomers mixture) & = 0.93 (t, 18K
J=7.6Hz), 0.94 (t, L.2H, 7=17.3 Hz), 1.61 (m, 2H), 1.89 (m 0.4
Hy, 227 (tbr, 1.2H J=4 4Hz), 2.5-2.7 (n, 1B}, 2.78 (m, 0.6H), 3. 11
(m, 0.6H), 3.24 (br, 0.4H), 3.5-3.7 (m 2.8H), 4.30 (br, 0.4H), 4.83
(br,. 0.6H), 5.95 (br, 0.4H), 6:04 (br, 0.6H), T.1-7.4 (m, 5H), 7.82
(d, 0.84, J=8.% Hz), 7.89 (d, 1.2H J= 8.6 Hz), 8,2-8.3 (m 2H):
13C NMR (CDCl,, two diastereomers mixture) 6 =10.5, 10.6, 22.8, 22.8,
35.9, 38.4, 39.0, 39.9. 58.4, 59.8, 70.7, 70.9, 87.0, 87.6, 122.7,
122. 8, 126.6, 127.0, 129.0, 129.0, 129.8, 130.0, 130.0, 130.3, 134.9,
135. 2, 140.6, 148.7, 148.7, 169.0, 169.6; EI-HRMS (m/z) caled. for
Cooll;oNi0,S (MF) : 401.1409: found: 401.1408; HPLC Daicel Chiralpak
AD-H, hexame/PrOH = 30/1, flow rate = 1. 0 mL/min: major diastereomer
R = 94 min (minor), ‘R= 108 min (major); minor diastereomer R = 63
min (minor), ‘R= 67 min (major).

e, ERM (dba~dke) DWE, PTAFLAT—H. HEMiEEERL 9K
Elpi. BB KISEHL. BEINZVED, Ir (P, (10 mol%) & ®-3
(12 mol%) ZESLTESNARFDI I AfillE (10 mol%) BXK7 N
J—) (50mol%) OFEETF. MVId, 0C. 18BME Uik, WERIIBEER
2EL. VTAFLAY—HIZH MR ICk DRD7,
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£19

_ e

i EFSYY 44> BINOL R e SFPRFLET—ik el

1 2 3 (%) - (major/minory
1 1b 2a 3b 4ba 87 - 97
2 e 2a 3b 4ca 84 ~ 98
3 1d 2a 3b 4da 4 - g5.
g 1e 2a 3b dea 79 - 97
5" 1f 2a 3b 4fa 60 - 96
6 ig 2a 3b 4ga 20 ~ 97
7 1a 2b 3a 4ab ¥ 59/48. 92/98
g 1a 2c 3a dac 95 54/46 82/98
9* 1a 2d 3a 4ad 90 81/i9 87/93
10" 1a 2¢ 3a 4ae 38 76/24 92/92
i* th 2¢ 3a 4hc 86 58/42 99/99
12 1i 2c 3a dic g5 67/33 92/99
13* 1j 2c 3a 4jc 65 59/41 93/96
147% 1k 2c 3c 4ke 70 50750 42/81

* FOsS /- ILEL
# RIBGEE: Zr{0'Buid (20 molk) L(R}-3c (24 molk) ZRELTHLNAUN A LM EET
20°C . 2458

<&kl 4 >

ERH3 (1) OESVI IV HEEE (4ba) ORRRIGICHR> T, Binruo
N —=NVEENTsZEi2. R =BuMe,SiOCH,CH,, Ar=Ph
DBADRIBE T oIz, TOMRE, WET7 7%, 97%e e DEETHHRTDE
SVY D HEEERER. AIRICEEEIVU D UFBEE (4ba) ORBRRE
WBFBrFO7TEY—I2 adfARE2. 0SEE1. 2%E. 1. 5MEI
EELUTCRGEF oM. TOME., &4, WRT71%. 97%e e, WTNR
85%. 97%e e DRIHFAEZR.

<BEH> ¥IJUIUHEEOLESR

(1) N~ (3-Anino-1- methylthio) -5-phenylpentyl) benzanide (L& 5) D&
B Eig 3 TESNALEY dba (464 mg, 1.25 mmol) BLBR LAY /
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—Jl (MeOH) (35ml) WML, ZOWIKIZ, —T18°C T Snl,d THF &Kk (0. 15 M,
50 mL, 7.5 mmol) Z¥RMU. 14.5 K. FCERETERLZ,

RISAHKZ—T18CTERICR L. BREBRENSHAIEITS T L2HER
L. RIEEERIR8, KEZ CHCL, NalCo, BESREICHEM Lz, BEK
% Celite (BERAAEE) TAMBL. AREZEINL /z. /KEZ CHCl, TP LR,
AR 2 EIN L. KB L K TG U725, 8K Na,S0, L TER L 7=, AEL.
BETTERLER. BEBMENZLIOUR N5 T4 — ' UATIV,
CHCl;:MeOH = 20:1) CRELU TEBRWEIT AT VAR —ESY (320 ng, 78%)
ELUTHEE.

"reniziea® b

DFEERHREEZE2 0ITRL .
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#20

IR [em?] (neat) diastereomer A 3285, 1640, 1803, 1578, 1533, 1489,
1454, 1342; diastereomer B 3201, 1639, 1603, 1578, 1528, 1489, 1454
1330; ' NMR (CDC1,) diastereomer A6 = 1,65 (m 1H), 1.7-1.8 (m 2H),
1,98 (ddd, 1H, J=Td4. 4, 6.4, 2. 4Ha), 2.21 (s, 30, 2 6-2.8 (m 2H),
3,19 (mbr, 1H), 5.60 (ddd, 1€ F=9.0, 6.3, 3.6Hz), 7.2-7.4 (n, 3H),
T.97 (m, 20), 7.42 (m 20), 7.49 (@ 10, 7.82 @ 2H, J=T7.6Hz),
8.81 (dbr, 1H, J=8.8 Hz); diastercomer B = 1.65 (m 1H), L 8-1.9
@ 7M. 1.98 (o 1M, 2,17 (s, 31, 2.6-2.8 (n, 2, 2.62 (ddd, 18,
J=13.7. 9.8, 6.4 Hz), 2.73 (ddd, 1H, s=13.6, 10.0, 56 Hz), 2.95
(m, 1H), 5.46 (ddbr, 1§ 7=15.4, 7.8 Hz), 7. 1=7.2 (n, 30, 7.24 (m
om), 7.30 (dbr, 14, F=7.6Hz), 7.43 (m 20, 7.51 (@ 10, 7.82 (,
90, J=8.0 Hz); "C NMR (CDC1;) diastereomer A& = 14.4, 32.3, 41. 5,
41.7, 48.8, 55.3, 125.9, 127.0, 128.2, 128.4, 128.4, 1315, 133.9,
141.5, 166.3: diastercomer B6 = 13.8, 32.2, 40.0, 42.8, 49.1, 54.3,
63.6, 125.9, 127.0, 127.3, 128.2, 128.4, 128.5, 131.7, 133.8, 1415,
166. 8: EI-HRMS (m/z) caled. for CH,N,08 (M%) : 328.1609; diastereomer
A, found: 328.1613; diastereomer B, found: 328. 1609

(2) N-Benzyl-N- (3-acetamido-5-phenylpentyl) acetamide (L& 6) DEEKR
LiAlH, (31 mg, 0.817 mol) @ THF (1 ml) MRMWEIC. =ETF. kR (1) T
Bonitew 5 (7. Tng 0.0539 mmol) ZFHML. BEKZ 6 FELET S B/,
RRKESEETAALRLE. K (0.03ol) . 15 % NaOH &¥# (0. 03 nl) .
7 (0.09 L) BJEICMAE, ZOREEHKE Celite (BREMHE) THHEL. H
REh=EEz (0L, TR<¥EH L

AWERETCERL. BEZEE T CHEEDIKEEDEY O K TL
BT, K72 8f NaHCO, iR T Ik U 7288, CHCL, 2Lz, AEEZRE
L. KE% CHCL, THIB U8, AHEEEIL. MK Na,S0, ETEEL., B
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BYzEEEI O N5 74— (UBF N, CHCL:EtOH = 20:1) ick nikgal

LTiea® 6 (18.1 mg 95%)

AcHN  AcN”Ph
Ph
6
Zftiz.
L& 6 DREREFEEE2 LITRL,
%21

IR [cm] (neat) 3289, 1643, 1552, 1496, 1453, 1374, 1291; 'H NMR (CDCI,,
two rotamers mixture) 6 =1,5-L.8 (m, 4H), 1.89 (s, 0.7 H), 1.95 (s,
2.30), 2.11 (s, .3, 2.14 (s, 0.7H), 2.60 (m 2H), 3.2 (m 1.3 H),
3.58 (m 0.7 H), 3.90 (m, 1H), 4.48 (d, 0.7H J=16.8 Hz), 4.53 (d,
0.7H, J=16.8 Hz), 4.54 (d, 0.35H, J=14.9 Hz), 4.60 (d, 0.35H, J

14.9 Hz), 5.18 (br, 0.3W, 5.90 (dbr, 0.7H, J = 8.3 Hz), 7.1-7.4

(m, 10 H) ; '3C NMR (CDCl,, two. rotamers mixture) 6 =21.4, 21.8, 23.3,
23.4, 32.3, 32.4, 34.6, 36.8, 36.9, 43. 1, 45.2, 4T.4, 47.5, 48.4, 52.5
125.9, 126.1, 126.3, 127.4, 127.7, 128.1, 128.2, 128.3, 128.4, 128.6,
128.6, 129.0, 136.5 137.6, 141.2, 141.7, 169.8, 170.0, 170.4, i71. 2;
EI-HRMS (m/z) caled, for Cyp,H,N,0, (MY): 352 2151; found: 352.2154.

(3) 1-Acetyl-5- (2-phenylethyl) -2-pyrazoline ({b&E# ) DAB

LiAlH4 (12. Tmg, 0.335mmol) @ THF (0. 5nl) BEEIKIC—T8CT 430 (105 mg,
0.274 mmol) ZHML. FUIRET I RFEHEHR L. &K (0.015nl) . 15 % NaOH
KK (0.03 mb) . 7K (0.09 ml) ZEiCHEML. RISEELRLUE,
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VAR 2 BN F CED 18, K Na,S0, 2N A, 5 2R L /=, IBAWE Celite

B TAEL. ERENZEEE (0L, THMCHEE L. AKERE
Tl BEZ0C~ERTHRLTEFIN (195u], 2.74 mol) . EUS
> Q1Tng 2. T4dmmol) BXUp-PAFINTIJEUTZ (MAP, 6. Tmg, 0. 052
mmol) @ CH,Cl, (2 mL) K TUEL .

ZORAIIC. B3R NallCo, sk 2 A, AREZRELE. KE%E CHCL, THl
HUZ%, GHREZEINU. %KNa,S0, ETEHR L, BERDZEEBI O b
757 4— (UBFI. ANFYY  HRIFIIV = 1:1, RATCHCL, : BT
FIV = 4:1) THREL., {L&W T (45.2 ng, T6% 95% ece)

0

A,
Ph/\\\\“'k)

7

187,
FlERR2E2 21TR L.
%22

— e

[@],24227 (c 0.564, CDCL;, 95% ee); IR [cn!] (neat) 1658, 1600, 1496,
1413, 1357, 1282; 'H NMR (CDCl;) 6 =1.84 (m 1H), 2.27 (s, 3H), 2.30
(m, 1H), 2.5-2,7 (m, 3B), 3.02 (ddd, IH, J=18.7, 11.2, 1.7 Hz), 4. 46
(m, 1H), 6.85 (tbr, 1H, J=1.THz), 7.1-7.3 (m, 5H) ; *C NMR (CDCly) 0
=99.0, 31.0, 34.4, 39.3, 54.4, 126.0, 128.3, 128.4, 140.9, 146.3,
169. 2; EI-HRMS (m/z) caled. for C;H;eN,0 (M) : 216.1263; found:
916. 1257 HPLC Daicel Chiralpak AD, hexane/’PrOH = 40/1, flow rate
= 1.0 nL/min: ‘R = 20 min (major), ‘R= 26 min (minor).

(4) S-Ethyl (5-(2-phenylethyl)-2- (p-nitrobenzoyl) pyrazolidin-3-vl) etha
nethioate (L&#18) DEER
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4ac (58. 2 ng, 0 152 mmol) BRARS-TFINVIY > FFT—F D RNY AFIJL

UNT /=T —F) (19.3 mg, 0.450 mmol) @ CHCN (0.5 mL) ¥KIC Me,Si0
Tt (100.1 mg, 0.450 mmol) @ CH,CN (0.2 ml) ¥ 0CTIMAR CEET 4
RfiEER L7z, KEMATRBZ2ELE %, (L 2mak, SRERGRE
U, K@% CHClL, TRt Uz, AEEAEEIL. %K NS0, Lo, 3
BB R CBEERES, HEREEBI O NI 74— (NFY Y B TT))
= 3:1D) IKKOEHEL., LAY (44.2 ng, 68% dr = 86/14)

0
P=CoHu(pNOo
HN—N o)
P NSNS T gy

i
FIERSRZ2E 2 3ITR L,
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#23

IR [ew'] (neat) 3248, 1684, 1627, 1599, 1523, 1497, 1454, 1413, 1350,
1265, 1228; 'H NMR (CDCl, two diastereomers mixture) & = 1,26 (t,
8, J=T.6Hz), 1.4-1.5 (m, L6 H), L.6-1.7 (m 0.1H, 1.7-1.9 (m,
0.2H), 2. 1-2.2 (m 1.6H), 2.3-2.4 (m 1 6H, 2.52 (m, 0.1H, 2. 65 (t,
0.2H, J=T.6Hz), .2 90 (o 28, J=T7.6Hs), 3.1-3.2 (m 1.8H), 3.2-3.3
(m, 0.8H), 4.19 (dbr; 0.1H J=13.2H2), 472 (m 1.9, 6.94 (d,
1.8H, J=7.6Hz), 7.08 (d, 0.2H J=7.6Hz), 7.1-7.3 (m 3H), 7.82
(d, 0.2H, J=8.6Hz), 7.87 (d, 1.8H, J=8.6Hz), 8.2-8.3 (n, 2H:
13 NMR (CDCl,, twodiastereomers mixfure) 6 = 14.6, 14.6, 23.5, 32.7,
32.9, 33.3, 34.0, 37.7, 39.0, 45.9, 46.0, 53.8, 55.5 58.7, 60.2
122.7, 122.7, 125.9, 126.1, 128.2, 128.3, 128.4, 120.7, 129.8, 140.7,
141. 0, 141. 4, 141.6, 148.4, 167.5, 168.7, 197.8, 198.0; EI-HRMS (n/z)
calcd. for C,,Hy;N;0,8 (M}): 427. 1566 found: 427. 1548.

(5) 1-Nicotinoyl-5-phenylthiomethyl-2-pyrazoline (%Bé% 9 DRk

LiAlH, (118 mg, 3. 11 mmol) @ THF (2 ml) RREMKIZ, —T8CT4lc (617 mg
1. 54 mmol) @ THF (2 m]) YA & M0 A. FICIRE T 16 B L7z, K (0. 12 ml) .
15 % NaOH K¥&¥# (0. 12 mL) BETK (0. 36 nl) ZIHICHEML TRISZEEFIEL
7o, ERETRES W, Bk NS0, 2%, 5 SMBIR U7, BANE Celite

BEmEE) TABL, EENZEH®EZ CHLCL, T3 L.

ARERE T TEHEL COCHhSERT, Hlb—aF /1 VEEE (1. 10g 6. 15
muol) . PrNEt (1.59g 12.3mmol) « BXULp-TAFIFTI 2 EUTZ (MAP,
187 mg, 1.53 mmol) @ CH,Cl, (2 mL) K TUHEL /=,

EATARICAZHN NatC0, AR 2 A B 2k Uiz /K@% CH,Cl, THIH L.
AR 2B L Tk Na,S0, ETER L. BLAERMZNS A ORI NT T T4
— (PUAFI, AFY 2 BEEETTFI) = 1:2) KKOFBHEL., &9 Gl2ng,
68%)
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s el
%24

e .

IR [ew™] (meat) 1635, 1604, 1587, 1481, 1435, 1338, 1284, I257; 'H
NMR (CDCl,) 6 =2.99 (ddd, 1H, J=18.8, 5.1, 1.7 Hz), 3.11 (ddd, 1H,
J=18.8 10.8, 1.4 Hz), 3.19 (dd, 1H J=14.1, 8.3 Hz), 3.62 (dd,
10, J=13.9, 2.7 Hz), 4.86 (m, 1H), 6,97 (sbr, 1H), 7.16 (t, 1H J
= 7.30z), 7.2-7.3 (m 3H), 7.47 (d, 2H, J=17.2 Hz), 7.99 (ddd, 18
J=80 1.7, 1.7THz), 8.64 (dd, 1H, s=4.9, 1.5 Hz), 8.92 (4, 1
J=1,4Hz) ; ®C NMR (CDCI,) 6=34.8, 38.6, 54.9, 122.4, 126.3, 129.0,
129.9, 134.5, 137.0, 148.0, 150.5, 151. 3, 165.0; EI-HRMS (n/z) calcd.
for C;H,N;08 (M) @ 297.0936; found: 297. 0945.

(6) (S)-5-Methyl-1-nicotinoyl-2-pyrazoline (ent MS-153, {L&#r 10) @
AR

Raney Ni (F-2, ca 0.5 g DEAEE (L¥ /—)VLEEREER @H = 5. 2)
(2:1) ) BBHIC. LAWY (7. 4ng 0.189 mol) WML, KEZHZ (1
atm) FT 64 BB L /-, BAWZ Celite (BEEE) TAML, EINEI N
k% EtOH T4 icieid L iz,

ABRERET THEEL., B2 (U0, TR Uz, HHE %28 NalCo, A% T
YL, Mk NS0, ECHBE L. 2BBIOBERGER. HAEREEES O
NS5 T 44— (URFIN, BT FIV) TREL. {La% 10 Q. 6ng, 29%, 88%

ee)
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&7
FlEEREZR2 51T RLE.

%25

[a],® 2345 (c 0.5, EtOH, R-form) : IR [em™] (neat) 1639, 1593, 1570,
1479, 1435, 1336, 1284, 1255: 'H NMR (CDCI,) 6 =1.42 (d, 3H, J=6.8
Hz), 2.54 (ddd, 1H, J=18.6, 49, 2.0 Hz), 3.14 (ddd, H, J= 18.6,
10. 7, 1. THz), 4.69 {m, 1H), 6.93 (dd, 18, /=2.0, 1.7 Hz), 7.31 (ddd,
1H /=80, 4.9, 0.8Hz), 8. 10 (ddd, 7=8.0, 2.0, 2.0 Hz), 8. 63 (dd,
16, J=4.9, 1.5Hz), 9,02 (4, 1§ J=1.7Hz); 3C NMR (CDCly) &= 19.8,
41.3, 51.5, 122.5, 130.6, 137.0, 147.8, 150.6, 151.2, 164.8; EI-HRMS
(n/7) caled. for C,H,,N;0 (M%) : 189. 0902; found: 189. 0909; HPLC Daicel,
Chiralcel OD, hexane/’PrOH = 9/1, flow rate = 1.0 nL/min: ‘R = 27 min
(B, ‘=31 min (9.

e MWL) R ) s
PERLBHALEEBD, TORIFICK> T, LT, SR~BHTE
DEMTEETICBNT, BOIEBRELNETE IV VERPES VYD
LEREESIDON-T Ve RTYV S ORTFRBILRRE. FESTFRERIILR
BB L UORFA FHBLRIS OB EMRE I NS,
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FREELIBLVE2ORHAON-T Ik RSV 2 OFTFHREBERISHE T,
B (1) ON—=F I RSV &) A ABRMIEOEET., MET32&1C
X0, 57N [3+2] ANBMEREANEZ D, #iEmR (1) ON-FIINES
PANNG =2 N DY g RN

EEREIORHDON -7 VL RSV ORFLTFRBRIERKISFETIE. #ii
K (1) ON=FINWERSVI 2, DNIAZTATNIFY REREDNOZ
ULTTIVAF R INTA BE, EFT7 b IIFEEZRESLTHESNAAEN
A ARMHEOEETITNET S Z &Ick D, 2TRBRIERGNEZ D, JepmEik
N—-7IIWESV UFBEMEENS,

ZLU T, EEBE4DORHAON-T I RSV 2 ORES TR HET
X, RS (V) ON=FVNWVE RSV EFVT 422 DNAZIATIVT
FIRERERIONIAZTLADTIVAFRINTG A RE, EF T MViBEREE
BLTHRLSNEIAEINA ABRMEOCEE TGS S 2 &IZXKD, BnLIiEE
RETHFREN-TIVINESV I DO HEREERI T ENEEER S,
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AR I

K (1)

€Iy

(Z U, R'BEUVRBE—EREHIRITKRET LA REERL,
Ar BEREEZELUTH TS XWEEFRRILKREEZRT)
TREINBN-T VIV RG> %, WA ABRMEERBERS ZETXIDEAR
In

N—N (1)

(EL. R\ RIBETA 1 BHEOSOTHS)
TEEINBN-TIINESVY VHFEERE/D I LE2HFHMETAN-TIIER
5\ OB FHEULREH

2. A RBMEE, AHSTIARNTS— FTHBERELON=T I
E RSV OATFHREHLRIEHE
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3. Xx&A (I)

/i\/t T .
R':\\' R20

(772U, R'BIURIBFA—EREHNBIOKRFETF ERKREERL.,
ArREREZE L TOWTHIWGERRILKREZRT)
TRINBN-TIIERFV 2, XX (1D

ZrP g_dz (IIm)

(Z7ZU. PR7ZIVAFVE QIR NVaAFIERERNGT VETFEERET)
TRINDDNAZULTNAF Y REER VAT LD T IAF RINT
A RE KK (V)

(IV)

(72U, XIWKBRET. Nai YVEF RMEARE, EEN—7)0F407))
FINEERL, YIIKREF NaFURTF. RMEKER, £i8—7)v40
TIWFENEERL, XEYIERE—TH>THILW)

THEINBET 7 bIFEEREZRE LU TELNDIREINA ARl s RIS EE
BrEizkoRK UAT)
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o

(')

(Jz7ZU. RL REBLUAr EHFEDOHDTHS)
TREINDHFEBEN-TVIVESYV D BEAERL L L2RMETEN-F
YIVE RSV Y DRFFTARERIG G,

4. KK V)

H
N/NTN
/lk O

R3~ H

(V)

(272U, R*IBBHEEEZFL TOTOEIWRILKREZRL, A r3BNEz2E
LT TH KWHERRILKREEZRT)
THREINBAN-TIVINERIFV &, KK (VD

)\Rs (VI)
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