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YEFAA,

/1\_]__

e, L-25E

A

&

o)
Plo

=

Al A

z}rﬂl—

3

AA 5

oz

= A0
=

7tdEAl, RESAA, B

I

BiA)
=%

el

[0110]

2!
il

9, AUF, 29F, H4F, 94, @9, e wF, AF, olelaadF

o epAgH o 5§

A
)

[0112]

i
)

X

T
o

iv
I

o

|

ol

SR ol
el wh el o,

ki3

o

[AZd] 1] 1-(azidomethyl)benzene (3}3+&E B-1)2] A%

[0113]

[0114]

Dimethyl sulfoxide (DMSO, 10 mL)ol| *%t}. NaN; (114mg, 1.76mmo

=
=

Benzyl Bromide (0.14 mL, 1.17 mmol)

[0115]

Ether2 7]

5
T

AN

S o
o=

~

T

o
it
4

il

nH

o}H(150 mg, 96 %).

& B-15 ¢4

I;‘jl—

o

H NMR (CDCls, 400 MHz) & 4.30 (s, 2H), 7.28-7.38 (m, 5H)

1

[0116]

[Al x4 2] 1-(azidomethyl)-2-chlorobenzene (3}3& B-2)¢] A=

[0117]

[0118]

DMSO (10 mL)ol] =%t}. NaN; (64mg, 1.46mmol)

Hloh. 0=

2-Chlorobenzyl bromide (0.13 mL, 0.97 mmol)

[0119]

)

Wy
W

Ether2 f+7]5< FE3H3iH

o
=
]
o)

Ho

b

o

ol A 24A17F

LR NgSOE SR A

7%

)
T

%
el

(150mg, 92%)<%

H NMR (CDCls, 400 MHz) & 4.47 (s, 2H), 7.26-7.28 (m, 2H), 7.36-7.41 (m, 2H)

1

[0120]

[A x4 3] 1-(azidomethyl)-3-chlorobenzene (3}3E B-3)¢ A=

[0121]

[0122]

_14_



[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]
[0135]

[0136]

=50l 10-2255957

on

3-Chlorobenzyl chloride (0.16 mL, 1.24 mmol)Z DMSO (10 mL)ol *%t}. NaNs (120mg, 1.86 mmol)E A3}

of WolE F geolM 2N Bt WA, 0Z WSS FAAZ F EtherE #7158 FEHG. 55
F RFE BE NGS0E SR AA T A% onsha, o7l oo gek wEs] B4 AAl9 SFE B-3

(180 mg, 87 B)<S AU},
'H NMR (CDCls, 400 MHz) & 4.30 (s, 2H), 7.16-7.19 (m, 1H), 7.29-7.30 (m, 3H)

[Al %) 4] 1-(azidomethyl)-4-chlorobenzene (3}3% B-4)¢] A=

4-Chlorobenzy!l bromide (0.16 mL, 0.97 mmol)Z DMSO (10 mL)e] *%th. NaN; (95mg, 1.46mmol)E A -5}
Yol & Aol 24417 FoF wweldtt. HO02 WHgS FAAZ F EtherZ R715S FE3%0. FE3
F715S 59 MgSO,= 8 AA & 74 odzsta, 4oz q98 74 sFste] =g dx9 g3tE B

(150 mg, 92 %)< AAT}.

' NYR (CDC1;, 400 MHz) & 4.30 (s, 2H), 7.24 (d, J = 8.4 Hz, 21), 7.33 (d, J = 8.4 Hz, 2H)

[A %4 5] 1-(azidomethyl)-4-methoxybenzene (3}&%&E B-5)¢] A%

4-Methoxybenzyl bromide (0.14 mL, 0.99 mmol)Z DMSO (10 mL)ell =%th. NaNs (97 mg, 1.49 mmol)E A¥3}
o dolFE & AFolA 24A13F FF eItk HOR WHgS FTAAL ¥ EtherZ §7158 FE3)
S g MgSO,E i AA § 7S oFsta, dojxl ods e FFHete] T AA 9 sEE

(150 mg, 92 %) & AT},

_?1_,
Jo
N
ofj
f
o
N

' ONMR (CDCls, 400 MHz) & 3.78 (s, 3H), 4.23 (s, 2H), 6.99 (d, J = 8.8 Hz, 2H), 7.22 (d, J = 8.8 Hz,
2H)

[A %4 6] 1-(azidomethyl)-3-methoxybenzene (3}&%&E B-6)¢] A%

3-Methoxybenzyl bromide (0.19 mL, 1.27 mmol)Z DMSO (10 mL)el] *5%th. NaN; (124 mg, 1.91 mmol)E A3}

of YolE ¥ 4eoldl 247 B wuslth. ROZ WS FANY ¥ Lther® #7138 FEAA. 3
F H71FS TR NS0E FE A F Y R, dojdl oae ek wHsle] T4 AA9 3 B-6

(150 mg, 92 %)< AT},

' NYR (CDCl3, 400 MHz) & 3.80 (s, 3H), 4.29 (s, 2H), 6.85-6.89 (m, 3H), 7.28 (t, J = 8.0 Hz, 1H)

_15_



[0137]

[0138]
[0139]

[(Azxd 7

[0140]

[0141]

SS=S06] 10-2255957

NaN; (100 mg,

] 1-(azidomethyl)-2-methylbenzene (3+3HE B-7)¢] A
2-methylbenzyl bromide (0.14 mL, 1.08 mmol DMSO (10 mL)ell =%1t}. NaN; (105 mg, 1.62 mmol)ES A3}
of Yol& F 2ol 24A3F &k ateiglh. H02 WHe-& $AAZ §F Ether® #7]15& FEIAT. %
gt f715S B NgSOE g8 AA & @ dFeta, o3 qAs 3 w5k = dA9 F3HE B-
7 (132 mg, 83 %)= LU},
1H NMR (CDCls, 400 MHz) & 2.34 (s, 3H), 4.32 (s, 2H), 7.17-7.25 (m, 4H)
[A]Zo 8] 1-(azidomethyl)-3-methylbenzene (3}3E B-8)2] A
[0142]
[0143] 3-methylbenzyl bromide (0.15 mL, 1.08 mmol DMSO (10 mL)ell =%1t}. NaN;y (105 mg, 1.62 mmol)ES A3}
o Yol& F A2oA 2442 FoF wRkeAh. L0E WS FAAZ F Ether®Z §715S FEFI0. 5
gt 7158 54 MgSOE i AA & 7Y dFsta, 4oz JdE 3 sFste] 74 AA9 gl3hE B-8
(150 mg, 94 %)= LA},
[0144] 1H NMR (CDCls, 400 MHz) & 2.36 (s, 3H), 4.28 (s, 2H), 7.09-7.15 (m, 3H), 7.26 (t, =7.6 Hz, 1H)
[0145] [A]Zo 9] 1-(azidomethyl)-4-methylbenzene (3+3&E B-9)2] A
[0146]
[0147] 4-methylbenzyl bromide (0.15 mL, 1.08 mmol)Z DMSO (10 mL)oll =%ith. NaNs (105 mg, 1.62 mmol)ES A3}
o YojF F o)A 24A13F Bt welith. HO0ZE WHgS FAAIZ ¥ Ether2 §715S FE30Y. %
gt f715S F9 NgSOE g8 AA & g dFeta, o3 q9s 3 w5k =d A dA9 F3HE B-
9 (150 mg, 94 %S AAL}.
[0148] 1H NMR (CDCls, 400 MHz) & 2.33 (s, 3H), 4.24 (s, 2H), 7.14-7.19 (m, 4H)
[0149] [A]Zo] 10] 2-(azidomethyl)benzonitrile (3gE B-10)2] A%
1.02 mmol)Z DMSO (10 mL)el|l =%it}.
TQF WRESFATH. 0= WHES TAAZ &
oHstar, dojd ogNE It w5

2-(bromomethyl)benzonitrile bromide (0.2 g,
-0
=]

14 247121
e

stol HolE ¥
0.2 3 AA

[0150]
[0151]
mmol) & =
3ok, FET IS E
& B-10 (130 mg, 81 %)= 4
16 -

o]

1.

EtherZ #7]%5%&

ol

o



[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

[0162]
[0163]

[0164]

[0165]

[0166]

SES06 10-2255957

' NMR (CDCl;, 400 MHz) & 4.61 (s, 2H), 7.45 (t, J=7.6 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.64 (t, J
= 7.6 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H)

[A] %ol 11] 3-(azidomethyl)benzonitrile (S B-11)9] #A|*

3-(bromomethyl)benzonitrile bromide (0.2 g, 1.02 mmol)Z DMSO (10 mL)el *=%ith. NaN; (100 mg, 1.53

mol) S AW3dle] Yols 5 Ao 24A7F FoF wuketActh, 02 WS F4AZ 5 EtherZ §7]15S F
35t & §715S F4 MgS0E 8 AA F 7Y dq7sta, Ao ofde 79k FEHI Tk o

1H NMR (CDCls, 400 MHz) & 4.43 (s, 2H), 7.50 (t, J = 7.6 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.61-7.63
(m, 2H)

[A] %o 12] 4-(azidomethyl)benzonitrile (S B-12)9] A|*

4-(bromomethyl )benzonitrile chloride (0.2 g, 1.31 mmol)Z DMSO (10 mL)ol =%t}. NaN; (128 mg, 1.97

mol)E Aol WelE F AN 2443t B WS, 102 WSS FANL F Bther 2 77158 F
FHQT. FER H1FS B USOE FE AA F A olsta, Qo ojale net wHe] ¥y o

' NYR (CDCl;, 400 MHz) & 4.46 (s, 2H), 7.45 (d, J = 8.0 Hz, 2H), 7.67 (d, J = 8.0 Hz, 2H)

[#A]Zd] 13] 1-(azidomethyl)-2-(trifluoromethyl)benzene (3}3+&E B-13)2] A%

2-(Trifluoromethyl)benzyl bromide (0.13 mL, 0.84 mmol)Z DMSO (10 mL)o] =%It}. NaN; (82 mg, 1.26 mmo

DE a¥sle] ol F Aol 247 B WWSAT. ROZ W3S AN F Bther2 #7138 3
Solth. 5 47152 B UgS0,2 SR AA T A oldatn, ol ojole et HE] F@ A

o] #3E B-13 (130 mg, 77 %)< AT},

' NMR (CDCl;, 400 MHz) & 4.55 (s, 2H), 7.43 (t, J = 8.0 Hz, 1H), 7.55 (d, J = 8.0 Hz, 1H), 7.58 (t, J
= 8.0 Hz, 1H), 7.67 (d, J = 8.0 Hz, 1H)

[A]Zo 14] 1-(azidomethyl)-3-(trifluoromethyl)benzene (3gE B-14)9] A%

_17_



[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]
[0175]

[0176]

[0177]

[0178]

SE506] 10-2255957

3-(Trifluoromethyl)benzyl bromide (0.13 mL, 0.84 mmol)Z DMSO (10 mL)ol =%Ith. NaNs; (82 mg, 1.26 mmo

DE 2Este] dold § d2olA 2443 5¢F wnbekleh. 0= We& F2A7 §F Ether® /7155 5

itk FEF 47152 B UgS0,E SR AA F A oldatn, dolx ojole et HE] F@ A

' NYR (CDCl;, 400 MHz) & 4.42 (s, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.58-7.60 (m, 2H)

[A]Zo 15] 1-(azidomethyl)-4-(trifluoromethyl)benzene (3+gE B-15)9] A%

4-(Trifluoromethyl)benzyl chloride (0.15 mL, 1.03 mmol)ZE DMSO (10 mL)o] =%it}. NaN; (100 mg, 1.55
mol)E Aisle] YolFE F AF&olA 24A13F FoF wkelith. HO0Z RS FAAIZ § EtherZ 7715S F
38Tt FET F715S 5 MgS0E T2 AA §F 2 AFsta, dojxl oAdE Y wHFde T o

' NYR (CDCl;, 400MHz) & 4.40 (s, 2H), 7.42 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.0 Hz, 2H)

[AAle) 1] 6-(((1-benzyl-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-dibenzolc,e][1,2]oxaphosphinine 6-
oxide (&3HE 1)9] A=

(1) 6-(ethynylamino)-6H-dibenzolc,el[1,2]oxaphosphinine 6-oxide (3}¢E A-1)9] A%

DOPO (2 g, 9.25 mmol)S Dichloromethane (DCM, 10 mL)el] =<1 t}2-, 0ColA SO.Cl, (0.75 mL, 9.25 mmol)Z
A7ksrach, a8 the, 80TolA 3AESH BErtGEgt). Aoz A&E F Toluene (0.1 mL)S Z7}elm
1087 ksl & 719t w535l &= AAS & DM (10 mL)E 7F8Ftl. 0Col A Triethylamine (TEA,
1.39 mL, 10 mmol)S %7}8}L, Propargyl amine (0.97 mL, 10 mmol)< #7}3+ g, ALoA s1F Fob myh
ST, 0= ¥Hg& TZAAZ £ DAMeR {7|5& FE3At. F23 77152 79 WgSO,E S AAA

3 79t AFsla, dojA NS 7ok == Z2Fo] DCMell =5 tk. o] 3 Hexane (HEX)S Yol AZAAE}

71
o A A9 &= A-1 (1.5 g, 60 % yield S LU},

U Hoh

il

(2) 6-(((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)amino)-6H-dibenzolc,e][1,2]oxaphosphinine 6-oxide (3}gt
E D9 Ax
3} A-1 (0.10 g, 0.37 mmol)E acetone (10 mL)° =<1 3 Cu(PPhs)sBr (0.04 g, 0.004 mmol)™d} 3}&E B-

=
1 (0.05 g, 0.4 mmol)& 7}skar wlo]mZ o] B (Microwave) 2 RESAIZTH(HFE =70 @ 90T, 4A17H). 7S =&
3 F 2Agghd A9 A2vtEI I (DM 0 MeOH = 40 @ 1 (v @ v))E E&ske] A zA9] 338 1 (80
mg, 52 % yield) S 53T},
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[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

SES06 10-2255957

Melting point(C) 45TC; ' NIR (DMSO-ds, 400 MHz) & 4.08 (d, J =6.8 Hz, 1H), 4.11 (d, J = 7.2 Hz,
1H), 5.58 (s, 2H), 6.22 (m, 1H), 7.15 (d, J = 8.0 Hz, 1H), 7.27-7.43 (m, 7H), 7.49 (td, J = 3.2, 7.2

Hz, 1H), 7.73 (d, J = 7.6 Hz, 1H), 7.76 (d, J = 7.2 Hz, 1H), 7.96 (s, 1H), 8.15-8.19 (m, 2H); e NIR
(DMSO-ds, 100 MHz) & 36.29, 53.23, 120.57 (d, J = 6.0 Hz), 122.45 (d, J = 11.0 Hz), 123.38, 124.53

(d, J=10.0 Hz), 124.75, 125.91 (d, J = 161.0 Hz), 125.90, 128.48 (2C), 128.60, 128.76 (d, J = 14.0
Hz), 129.22 (2C), 130.04 (d, J = 9.0 Hz), 130.83, 133.24, 136.45 (d, J = 7.0 Hz), 136.61, 149.89 (d, J

= 7.0 Hz); ESI-MS : m/z [M+H]" 403.11 (calced. 402.12).

[ A] el 2] 6-(((1-(2-chlorobenzyl)-1H-1,2,3-triazol-4-yl)methyl)amino)-6H-
dibenzol[c,el[1,2]oxaphosphinine 6-oxide (3TE 2)9 Ax

3etE A-1 (0.15 g, 0.56 mmol)E acetone (10 mL)ol <l & Cu(PPhs)sBr (0.1 g, 0.11 mmol)3} 3}3HE B-2
(0.11 g, 0.67 mmol)S 7}3taL wlolma Zgo] B (Microwave) & WHSAIFHTH(HHS 271 1 90T, 4A17H). 4 5%
g & AuztA Ay AZvtE g9 (DCM : MeOH = 49 @ 1 (v : v)E Egsle] 4 A9 33E 2 (60 mg,
25 % yield) & $53F3ith.

Melting point(C) 56C; ' NR (DMSO-ds, 400 MHz) & 4.09 (d, J = 6.8 Hz, 1), 4.13 ( d, J, 7.2 Hz,

1H), 5.72 (s, 2H), 6.27 (m, 1H), 7.18 (d, J = 8.0 Hz, 1H), 7.30 (t, J = 7.6 Hz, 1H), 7.42 (¢, J = 7.
Hz, 1H), 7.46 (d, J = 8.4 Hz, 2H), 7.52 (td, J = 2.8, 7.6 Hz, 1H), 7.73-7.79 (m, 2H), 7.88 (d, J = 8.4

(@)}

Hz, 2H), 8.05 (s, 1H), 8.16-8.21 (m, 2H); 13C NMR (DMSO-ds, 100 MHz) & 36.27, 51.01, 120.56(d, J

6.0 Hz), 122.45 (d, J = 12.0 Hz), 123.62, 124.54 (d, J = 11.0 Hz), 124.76, 125.91 (d, J = 162.0 Hz),
125.92, 128.21, 128.76 (d, J = 14.0 Hz), 130.05 (d, J = 10.0 Hz), 130.75, 130.85, 131.03, 133.14,
133.23, 133.25, 133.83, 136.46 (d, J = 7.0 Hz), 149.89 (d, J = 7.0 Hz); ESI-MS : m/z [M+H]+ 437.44
(calcd. 436.09).

[AA] o 3] 6-(((1-(3-chlorobenzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzolc,el[1,2]oxaphosphinine 6-oxide (3}&E&E 3)9 A%

3h3tE A-1 (0.3 g, 1.11 mmol)E acetone (10 mL)o =<1 ¥ Cu(PPhy)sBr (0.2 g, 0.22 mmol)¥} 3}3HE B-3
(0.2 g, 1.2 mmol)& 7}3FaL wlolaZ 9ol B (Microwave) & WHSA|ZHTHHFS 24 @ 90T, 4A17H). 4 &
F A7t A9 aEvlE 29D - MeOH = 49 @ 1 (v @ v)E Egsle] 3 uA9 33FE 3
54 % yield) & 533t

Melting point(C) 58T; I NIR (DMSO-ds, 400 MHz) & 4.09 (d, J = 6.8 Hz, 1H), 4.12 (d, J = 6.8 Hz,

1), 5.61 (s, 2H), 6.26 (m, 1H), 7.16 (d, J = 8.0 Hz, 1H), 7.28-7.31 (m, 2H), 7.40 (d, J = 8.0 Hz,
1), 7.43 (d, J = 3.2 Hz, 3H), 7.50 (td, J = 3.2, 7.2 Hz, 1H), 7.72-7.78 (m, 2H), 8.03 (s, 1H), 8.15-

8.20 (m, 2H): C NMR (DMSO-ds, 100 MHz) & 36.28, 52.44. 120.55 (d. J = 6.0 Hz), 122.45 (d, J = 11.0
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[0188]

[0189]
[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

SES06 10-2255957

Hz), 123.51, 124.54 (d, J = 10.0 Hz), 124.75, 125.90 (d, J = 162.0 Hz), 125.91, 127.24, 127.73,
128.38, 128.61, 128.74 (d, J = 15.0 Hz), 130.09 (d, J = 10.0 Hz), 130.82, 131.17, 133.22, 133.24,
133.77, 139.02, 149.89 (d, J = 7.0 Hz); ESI-MS : m/z [M+H]+ 437.44 (calced. 436.09).

[ A] <]l 4] 6-(((1-(4-chlorobenzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzo[c,el[1,2]oxaphosphinine 6-oxide (33+E 4)] A=

3h3tE A-1 (0.15 g, 0.56 mmol)E acetone (10 mL)el =<1 % Cu(PPhs)sBr (0.1 g, 0.11 mmol)¥} 3}3}t= B4
(0.1 g, 0.67 mmol)S 7}3tar mpo]a 2 ¢o] B (Microwave) & FHEAJZHTHWFSE Z7A : 90T, 4A17H). I 5=
st 3 At A™W F2ulET I (DM - MeOH = 49 @ 1 (v @ v))=2 Egste] A 19 FE 4 (134

mg, 55 % yield)S 5330,
Melting point(C) 1677TC; 1H NMR (DMSO-ds, 400 MHz) & 4.08 (d, J = 6.8 Hz, 1H), 4.11 (d, J = 6.8 Hz,

1H), 5.59 (s, 2H), 6.27 (m, 1H), 7.15 (d, J = 8.0 Hz, 1H), 7.29 (t, J = 7.6 Hz, 1H), 7.35 (d, J = 8.4
Hz, 2H), 7.41 (t, J=7.6 Hz, 1H), 7.46 (d, J = 8.4 Hz, 2H), 7.50 (td, J = 2.8, 7.2 Hz, 1H), 7.73 (d,

J=7.6Hz, M), 7.77 (d, J=7.6 Hz, 1), 7.97 (s, 1), 8.15-8.19 (m, 2H); C NMR (DMSO-ds, 100 MHz)

§ 36.29, 52.42, 120.56(d, J = 6.0 Hz), 122.46 (d, J = 12.0 Hz), 123.43, 124.53 (d, J = 11.0 Hz),
124.75, 125.90 (d, J = 162.0 Hz), 125.91, 128.76 (d, J = 14.0 Hz), 129.22 (2C), 130.05 (d, J = 10.0
Hz), 130.45 (2C), 130.82, 133.22, 133.24, 133.36, 135.62, 136.46 (d, J = 7.0 Hz), 149.88 (d, J = 7.0

Hz): ESI-MS : m/z [M#H]™ 437.44 (calcd. 436.09).

[ A] <]l 5] 6-(((1-(4-methoxybenzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzol[c,el[1,2]oxaphosphinine 6-oxide (3}3% 5) A=

S}EE A-1 (0.20 g, 0.74 mmol)E acetone (10 mL)ell =<1 ¥ Cu(PPhs)sBr (0.07 g, 0.074 mmol)¥} 3}3&

B_
5(0.13 g, 0.82 mmol)< 7}akar vlo] Az 9ol B (Microwave) & WHSAIZTHWRS 27 1 90T, 447D, 7 &
3 F dubd 49 AR E 1Y (DM - MeOH = 40 @ 1 (v @ v)E Feste] 24 w9 3= 5 (240
mg, 74.7 % yield) & 53}

Melting point(T) 129T; I NMR (DMSO-ds, 400 MHz) & 3.76 (s, 3H), 4.07 (d, J = 6.8 Hz, 1H), 4.10 (d,

J=6.8Hz, 1) 5.50 (s, 2H), 6.21 (m, 1H), 6.95 (d, J = 8.8 Hz, 2H), 7.14 (d, J = 8.0 Hz, 1H), 7.28-
7.32 (m, 3H), 7.41 (t, J=17.6 Hz, 1H), 7.50 (td, J = 2.8, 7.6 Hz, 1), 7.73 (d, J = 7.6 Hz, 1H), 7.76

(d. J =64 Hz, 1), 7.90 (s, 1H), 8.15-8.20 (m, 2H); C NMR (DMSO-ds, 100 MHz) & 36.31, 52.80,

55.65, 114.60 (2C), 120.57(d, J = 6.0 Hz), 122.45 (d, J = 11.0 Hz), 123.10, 124.53 (d, J = 10.0 Hz),
124.75, 125.90, 125.91 (d, J = 161.0 Hz), 128.49, 128.77 (d, J = 14.0 Hz), 130.05 (d, J = 10.0 Hz),
130.17 (2C), 130.81, 133.22, 133.23, 136.45 (d, J = 7.0 Hz), 149.88 (d, J = 7.0 Hz), 159.65; ESI-MS :

m/z W] 433.2 (caled. 432.14).

[ A] <]l 6] 6-(((1-(3-methoxybenzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
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[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

SES06 10-2255957

dibenzo[c,el[1,2]oxaphosphinine 6-oxide (3&E 6)o A=

sHghe A-1 (0.20 g, 0.74 mmol)E acetone (10 mL)ell %21 = Cu(PPhy)sBr (0.07 g, 0.074 mmol)¥} 8}3HE B-
6 (0.13 g, 0.82 mmol)& 7}&taL who]lAZgo] B (Microwave) & HESAIHTH(IHE 270 @ 90T, 4A12H). At &
=3 & AgspA AY I=otE 29 (DM : MeOH = 40 : 1 (v : v))& Egste] 24 w9 332 6 (260
mg, 81 % yield)S 533},

Melting point(*C) 50C: 'H NMR (DMSO-ds, 400 Miz) & 3.75 (s, 3H), 4.09 (d, J = 7.2 Hz, 1), 4.13 (d,

J=7.2Hz, 1H) 5.55 (s, 2H), 6.24 (m, 1H), 6.89 (d, J = 7.6 Hz, 1H), 6.93 (t, J = 2.4 Hz, 2H), 7.16
(d, J=8.0Hz, 1H), 7.20 (d, J=6.8 Hz, 1H), 7.33 (d, J=7.6 Hz, 1H) 7.42 (t, J = 8.0 Hz, 1H), 7.51
(td J=2.8, 7.6 Hz, 1), 7.74 (d, J = 7.6 Hz, 1H), 7.77 (d, J = 7.6 Hz, 1H) 7.98 (s, 1H), 8.16-8.21

(m, 2H): C NMR (DMSO-ds, 100 MHz) & 36.30, 53.16, 55.61, 113.86, 114.37, 120.56 (d, J = 6.0 Hz),

120.58, 122.46 (d, J = 12.0 Hz), 123.57, 124.53 (d, J = 10.0 Hz), 124.75, 125.90, 125.92 (d, J = 161.0
Hz), 128.75, 130.04 (d, J = 10.0 Hz), 130.38, 130.82, 133.21, 133.23, 136.45 (d, J = 7.0 Hz), 138.04,

149.89 (d, J = 7.0 Hz), 159.94; ESI-MS : m/z [M+H]+ 433.2 (caled. 432.14).

[ A] <]l 71 6-(((1-(2-methylbenzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzolc,ell[1,2]oxaphosphinine 6-oxide (3= 7)) A=

3h3tE A-1 (0.10 g, 0.37 mmol)E acetone (10 mL)o| %<1 % Cu(PPh3):Br (0.04 g, 0.004 mmol)Z} 3}3t&E B-
7 (0.06 g, 0.4 mmol)S 7}sta mpo]lmE Y o]B (Microwave) & ¥HSAI AT (M 27 1 90T, 4A7H). 7Y =
23 & AEFA A" F2erEad T (DO MeOH = 1 (v : v)E BYste] 84 1719 sgtE 7 (80

mg, 52 % yield)S 453+ t}.

Melting point(T) 59C; I NMR (DMSO-ds, 400 MHz) & 2.32 (s, 3H) 4.09 (d, J=7.2 Hz, 1), 4.12 (d, J

= 7.2 Hz, 1) 5.60 (s, 2H), 6.23 (m, 1H), 7.13-7.15 (m, 2H), 7.22 (td, J = 2.4, 7.6 Hz, 1H), 7.26 (t,
J=2.0Hz, 1H), 7.30 (t, J=28.0Hz, 2H), 7.42 (t, J= 8.0 Hz, 2H), 7.51 (td, J = 2.8, 7.6 Hz, 1H),

7.79-7.77 (m, 2M), 7.84 (s, 1H), 8.15-8.22 (m, 2H): C NMR (DMSO-ds, 100 MHz) & 21.43, 36.30, 53.25,

120.56 (d, J = 6.0 Hz), 122.46 (d, J = 11.0 Hz), 123.32 124.53 (d, J = 11.0 Hz), 124.75, 125.64,
125.91, 125.92 (d, J = 162.0 Hz), 128.75 (d, J = 14.0 Hz), 129.10, 129.15, 129.24, 130.04 (d, J = 10.0
Hz), 130.82, 133.22, 133.24, 136.45 (d, J = 7.0 Hz), 136.48, 138.45, 149.89 (d, J = 7.0 Hz); ESI-MS :

m/z D] 417.08 (caled. 416.14).

[ A] <]l 8] 6-(((1-(3-methylbenzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzol[c,el[1,2]oxaphosphinine 6-oxide (3}3& 8)o A=
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[0205]
[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

SES06 10-2255957

3}3tE A-1 (0.10 g, 0.37 mmol)E acetone (10 mL)°l =91 ¥ Cu(PPh3);Br (0.04 g, 0.004 mmol)3} 3}+E B-
8 (0.06 g, 0.4 mmol)S 7}&tar mpo|a R Y o]lH (Microwave) & WFSAHTHEHS ZA @ 90T, 4A17H). 2 &
%23 & Ag7A Ay F2eEad 3 (DM ¢ MeOH = 40 @ 1 (v @ v)E Egste] A uA49 335 8 (80

mg, 52 % yield)S 53} ).

Melting point(T) 60.3T; I NMR (DMSO-ds, 400 MHz) & 2.29 (s, 3H) 4.08 (d, J = 7.2 Hz, 1H), 4.11 (d,

J=7.2Hz, 1H) 5.53 (s, 2H), 6.24 (m, 1H), 7.11-7.16 (m, 4H), 7.27 (d, J = 7.6 Hz, 1H), 7.30 (d, J =
6.8 Hz, 1H), 7.41 (t, J =7.6 Hz, 1H), 7.50 (td, J = 2.8, 7.6 Hz, 1H), 7.73 (d, J = 7.2 Hz, 1H), 7.77

(d, J=7.6Hz 1), 7.96 (s, 1H), 8.15-8.20 (m, 2H); C NMR (DMSO-ds, 100 MHz) & 19.13, 36.29, 51.42,

120.54 (d, J = 5.0 Hz), 122.44 (d, J = 11.0 Hz), 123.28 124.53 (d, J = 11.0 Hz), 124.75, 125.91 (d, J
= 163.0 Hz), 125.91 126.73, 128.68, 128.83, 129.30, 130.02 (d, J = 9.0 Hz), 130.84, 130.92, 133.23,

133.25, 134.64, 136.45 (d, J = 7.0 Hz), 136.87, 149.88 (d, J = 7.0 Hz); ESI-MS : m/z [M‘FH]Jr 417.08
(calcd. 416.14).

[ A] <]l 9] 6-(((1-(2-methylbenzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzol[c,el[1,2]oxaphosphinine 6-oxide (3}&& 9)o A=

3}g+E A-1 (0.10 g, 0.37 mmol)ZE acetone (10 mL)o] #<21 & Cu(PPhs)sBr (0.04 g, 0.004 mmol)¥} 3}g+= B-
9 (0.06 g, 0.4 mmol)S 7}sta mpo]lmEYo]B (Microwave) & BHSAI AT (¥ 27 90T, 4A7H). 7Y =
9§ de7bd 29 A=vkEa# s (DA ;- MeOH = 1 (v @ v)E Reste] 84 uae 34FE 9 (80
mg, 52 % yield) & F581AT}.

Melting point(C) 72.3C; 'H NMR (DMSO-ds. 400 MHz) & 2.29 (s. 3H) 4.07 (d, J = 6.8 Hz, 1H), 4.10 (d,

J=6.8 Hz, 1), 5.52 (s, 2H), 6.19 (m, 1H), 7.14 (d, J = 8.0 Hz, 1H), 7.18-7.24 (m, 4H), 7.29 (t, J =
7.6 Hz, 1H), 7.41 (t, J = 7.6 Hz, 1H), 7.50 (td, J = 2.8, 7.6 Hz, 1H), 7.72 (d, J = 7.6 Hz, 1H), 7.76

(d. J =76 Hz, 1), 7.91 (s, 1H), 8.14-8.19 (m, 2H); C NMR (DMSO-ds, 100 MHz) & 21.19, 36.30,

53.05, 120.57 (d, J = 6.0 Hz), 122.46 (d, J = 12.0 Hz), 123.19 124.53 (d, J = 10.0 Hz), 124.75, 125.41
(d, J=161.0 Hz), 125.90, 128.56 (2C), 128.76 (d, J = 14.0 Hz), 129.75 (2C), 130.05 (d, J = 10.0 Hz),

130.82, 133.22, 133.24, 133.57, 133.97, 149.89 (d, J = 7.0 Hz); ESI-MS : m/z [M+H]+ 417.08 (calcd.
416.14).

[AAle] 10] 2-((4-(((6-oxido-6H-dibenzolc,e][1,2]oxaphosphinin—6-y1)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)benzonitrile (3}g% 10)2] A%
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[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]

SES06 10-2255957

3}3tE A-1 (0.10 g, 0.37 mmol)E acetone (10 mL)o| <1 % Cu(PPh3)sBr (0.04 g, 0.004 mmol)Z} 3}3t&E B-
10 (0.06 g, 0.4 mmol)S 7}8faL mpolm R o]l B (Microwave) & WHEAZATH RIS 27 1 90T, 4A)17b). 7t
%23 & Aggta Ay F2etE2d 3 (DM - MeOH = 40 @ 1 (v @ v)E Eg3te] B34 3149 33dE 10
(100 mg, 52 % yield) & +=538}%t}.

off

Melting point(TC) 65C; I NR (DMSO-ds, 400 MHz) & 4.11 (dd, J = 1.6, 7.2 Hz, 1H), 4.13 (dd, J =

1.6, 7.2 Hz, 1H), 5.81 (s, 2H), 6.29 (m, 1H), 7.19 (d, J = 8.0 Hz, 1H), 7.30 (t, J = 7.6 Hz, 1H), 7.38
(d, J =8.0Hz, 1H), 7.42 (t, J=7.2 Hz, 1H), 7.51 (td, J = 2.8, 7.6 Hz, 1H), 7.58 (t, J = 7.6 Hz,

M), 7.73-7.79 (m, 3H), 7.94 (d, J = 7.6, 1H), 8.04 (s, 1H), 8.16-8.20 (m, 2H); C NMR (DMSO-ds, 100

MHz) & 36.26, 51.43, 111.74, 117.51, 120.58 (d, J = 6.0 Hz), 122.45 (d, J = 12.0 Hz), 123.74 124.53
(d, J =10.0 Hz), 124.77, 125.90 (d, J = 162.0 Hz), 125.91, 128.78 (d, J = 14.0 Hz), 129.72, 129.95,
130.06 (d, J = 10.0 Hz), 130.84, 133.23, 133.25, 133.85, 134.31, 136.45 (d, J = 7.0 Hz), 139.39,

149.89 (d, J =7.0 Hz); ESI-MS : m/z [M+H]+ 428.2 (caled. 427.12).

[AAle] 111 3-((4-(((6-oxido-6H-dibenzolc,e][1,2]oxaphosphinin—6-y1)amino)methyl)-1H-1,2,3-triazol-1-
yl)methyl)benzonitrile (3}g& 11)9] A%

A
i
F

1

1o
=

3}etE A-1 (0.10 g, 0.37 mmol)E acetone (10 mL)° 91 % Cu(PPhs)sBr (0.04 g, 0.004 mmol)3} 3}
11 (0.06 g, 0.4 mmol)S 7}8taL mlolmZ Yol B (Microwave) 2 WHEAATHEFS 271 @ 90T, 4A17b). 74l
3 3 AgstA Ay ZZelE (DM - MeOH = 40 : 1 (v @ v)E Egste =34 1A FIFE 11
(130 mg, 82 % yield) & FE3%t}.

ol

Melting point(C) 153C; ' NIR (DMSO-ds, 400 MHz) & 4.09 (d, J = 6.8 Hz, 1H), 4.12 (d, J = 6.8 Hz,

1H), 5.67 (s, 2H), 6.27 (m, 1H), 7.17 (d, J =8.0 Hz, 1H), 7.30 (t, J = 7.6 Hz, 1H), 7.42 (t, J=7.6
Hz, 1H), 7.50 (td, J = 2.8, 7.6 Hz, 1H), 7.62 (t, J=7.2 Hz, 1H), 7.66 (d, J = 7.6 Hz, 1H) 7.74 (t, J

= 7.2 Hz, 1H), 7.78 (d, J = 7.6 Hz, 1H) 7.83-7.86 (m, 2H), 8.07 (s, 1H), 8.16-8.20 (m, 2H); “C MR
(DMSO-dg, 100 MHz) & 36.28, 52.25, 112.17, 118.93, 120.55 (d, J = 6.0 Hz), 122.45 (d, J = 12.0 Hz),

123.61 124.55 (d, J = 10.0 Hz), 124.76, 125.89 (d, J = 162.0 Hz), 125.92, 128.75 (d, J = 14.0 Hz),
130.04 (d, J = 10.0 Hz), 130.57, 130.82, 132.11, 132.47, 133.22, 133.24, 133.47, 136.46 (d, J = 7.0

Hz), 138.22, 149.89 (d, J = 7.0 Hz): ESI-MS : m/z [M+H]+ 428.2 (calcd. 427.12).

[AA]d] 12] 4-((4-(((6-oxido-6H-dibenzolc,el[1,2]oxaphosphinin-6-yl)amino)methyl)-1H-1,2,3-triazol-1-
yDmethyl)benzonitrile (3}&%& 12)2] Az
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[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

SES06 10-2255957

3}3tE A-1 (0.10 g, 0.37 mmol)E acetone (10 mL)o| %<1 % Cu(PPh3):Br (0.04 g, 0.004 mmol)Z} 3}3t&E B-
12 (0.06 g, 0.4 mmol)S 7}8faL mfo]m R Y o]l B (Microwave) & WHEAZATHRFS 27 1 90T, 4A)17b). 7t
3% 3 depgbd Ay A2 E IO 0 MeOH = 40 1 (v @ v)E Fdte] =& uAe] 3§E 12
(110 mg, 69 % yield)S 453} ).

off

Melting point(C) 67TC; I NR (DMSO-ds, 400 MHz) & 4.09 (d, J = 7.2 Hz, 1H), 4.13 (d, J = 7.2 Hz,

1), 5.72 (s, 2H), 6.27 (m, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.30 (t, J = 7.6 Hz, 1H), 7.42 (t, J=17.6
Hz, 1H), 7.46 (d, J = 8.0 Hz, 2H), 7.51 (td, J = 2.4, 7.6 Hz, 1H), 7.73-7.79 (m, 2H), 7.88 (d, J = 8.0

Hz 2H), 8.05 (s, 1H), 8.16-8.20 (m, 2H); C NMR (DMSO-ds, 100 MHz) & 36.27, 52.58, 119.03, 120.57

(d, J=5.0Hz), 122.46 (d, J = 12.0 Hz), 123.77 124.55 (d, J = 11.0 Hz), 124.77, 125.89 (d, J = 161.0
Hz), 125.92, 128.78 (d, J = 14.0 Hz), 129.19 (2C), 130.05 (d, J = 10.0 Hz), 130.83, 133.20 (2C),

133.23, 133.26, 136.45 (d, J = 7.0 Hz), 142.12, 149.89 (d, J = 8.0 Hz); ESI-MS : m/z [M‘FH]Jr 428.1
(calcd. 427.4).

[A Ao 13] 6-(4-(2,3,4-trimethoxybenzyl )piperazin-1-yl)-6H-dibenzolc,e][1,2]oxaphosphinine 6-oxide
(313E 13)9 A%

DOPO (200 mg, 0.93 mmol)S DCM (10 mL)ell =591 ©-g, 0CollA S0.Ll, (0.1 mL, 0.93 mmol)E 0ColA H7}s}k
Art. 80TolA 3A7HE¢ sHR7FGsleh. A2 o® 2&F FH Toluene (0.1 mL)S FH7}sla 108 wwkslk &

Y w58t &WE AA F DM (10 mb)E ZFstiTh. 0ColA TEA (1.39 mL, 10 mmol)& #7}abaL, 1-
(2,3,4-trimethoxybenzyl)piperazine dihydrochloride (376 mg, 1.1 mmol)<& 2%7}3%F t}L-, Ao 315 F<t
WHkETE, HO0E WS FAAZ F DONSE f715S FEIITt. &8 F752 75 NgS0=2 25 A
AN & 7S AFetar, dojzl RS A wF F Zﬁ%}:-‘q DCMol| l—"T

) (EA : DM = 9 @ DR Felste] wTtA]

I NIR (DMSO-ds, 400 MHz) & 2.33 (bs, 4H), 3.05-3.10 (m, 4H), 3.40 (bs, 2H), 3.73 (s, 3H), 3.77 (s,

6H), 6.75 (d, J = 8.4 Hz, 1), 6.96 (d, J = 8.0 Hz, 1H), 7.27-7.33 (m, 2H), 7.45 (¢, J = 6.8 Hz, 1H),
7.61(t, J=6.8 Hz, 1H), 7.78-7.83 (m, 2H), 8.18-8.25 (m, 2H).

[ Ao 14] 6-(4-(benzol[d][1,3]dioxol-5-ylmethyl)piperazin-1-y1)-6H-dibenzol[c,el[1,2]oxaphosphinine 6-
oxide (3= 14)9] A=

DOPO (200 mg, 0.93 mmol)<= DCM (10 mL)el =91 thg, 0TolA S0,LCl, (0.1 mL, 0.93 mmol)ZS #7}atdtt. 80
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[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]
[0238]

SE=S061 10-2255957

CTollA 3A s SF71Estt. Aoz 23+ 5 Toluene (0.1 mL)S ZA7bstar 1087 wwtksk & 749t &
=3l &vlE A7 F DM (10 mL)E 7FsFth. 0ColA TEA (1.39 mL, 10 mmol)E ZA7}3}il, Piperonyl
piperazine (293 mg, 1.1 mmol)< A7}gh th&, A-2ollA aF &<+ wwksigltt. HO0Z ¥HgS FT4A17 5 DCM

T MgSO, 2 758 AAAZ F 28 Astar, Aozl o
& FF F AT DMl =, o] T AEgbA Ay F2elEIIF(EA DM = 9 ¢ DE B
liquide] 3}3+E 14 (70 mg, 17 % yield)S 53819},

0B #7138 FEHUL. FEE A5

_l)h

I NMR (DMSO-ds, 400 MHz) & 2.33 (bs, 4H), 3.03-3.15 (m, 4H), 3.40 (s, 2H), 5.98 (s, 2H), 6.74 (d, J =

8.0 Hz, 1H), 6.83 (d, J = 8.0 Hz, 1H), 6.85 (d, J = 1.2 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1), 7.32 (d, J
8.0 Hz, 1), 7.45 (t, J = 7.6 Hz, 1), 7.61 (td, J = 3.2, 7.6 Hz, 1), 7.77 (m, 1H), 7.82 (d, J =
8.0 Hz, 1H), 8.19 (d, J = 8.0 Hz, 1), 8.24 (m, 1H).

[AA] o 15] 6-(((1-(2-(trifluoromethyl)benzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzolc,el[1,2]oxaphosphinine 6-oxide (&3E 15)¢] A%

shehE A-1 (0.10 g, 0.37 mmol)E acetone (10 mL)ell %1 % Cu(PPhy):Br (0.04 g, 0.004 mmol)} 3}gtE B
13 (0.08 g, 0.4 mmol)& 718t wlolAZ ¢ o]H (Microwave) 2 RESAIA TS 24 @ 80T, 5A1%h). A<t &
o § A7 Ad ARekE2 (DO - MeOH = 40 @ 1 (v @ v)& Felste] A ] sghE 15 (100
mg, 57 % yield)& 533t}

{N'

Melting point(C) 53TC; I NIR (DMSO-ds, 400 MHz) & 4.11 (d, J = 7.2 Hz, 1H), 4.14 (d, J = 6.8 Hz,

1H), 5.78 (s, 2H), 6.25 (m, 1H), 7.17 (t, J = 7.2 Hz, 2H), 7.30 (t, J="7.2 Hz, 1H), 7.42 (t, J=17.6
Hz, 1M), 7.51 (td, J = 2.8, 7.2 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.72-7.75

(m, 2H), 7.77 (d, J=7.6 Hz 1), 7.83 (d, J = 7.6 Hz 1H) 7.94 (s, 1H), 8.16-8.20 (m, 2H); C NMR
(DMSO-ds, 100 MHz) & 36.26, 49.93 (d, J = 2.5 Hz), 120.54 (d. J = 6.0 Hz), 122.45 (d. J = 12.0 Hz).

123.94, 124.05 (d, J = 156.0 Hz), 124.54 (d, J = 11.0 Hz), 124.77, 125.09, 125.92, 125.99, 126.69 (q,
J=5.0Hz), 126.92, 127.22, 128.76 (d, J = 14.0 Hz), 129.39, 130.04, (d, J = 10.0 Hz), 130.81 (d, J =

10.0 Hz), 133.24, 133.26, 134.29, 136.46 (d, J = 7.0 Hz), 149.88 (d, J = 7.0 Hz); ESI-MS : m/z [M+H]+
470.11 (caled. 471.42).

[ A A« 16] 6-(((1-(3-(trifluoromethyl)benzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzolc,el[1,2]oxaphosphinine 6-oxide (&3E 16)¢] Ax

3}etE A-1 (0.10 g, 0.37 mmol)ZE acetone (10 mL)o] ¢ 3 Cu(PPhs)sBr (0.04 g, 0.004 mmol)¥} 3}+E B-

14 (0.08 g, 0.4 mmol)S 7}&taL wlolmZ o] B (Microwave) 2 ¥HSAZHTHYERS %7 : 110, 5A1%H). 7t
F2g T AgItA A9 FZReETHI (DM - MeOH = 40 : 1 (v @ v)E 23] A w9 IE 16
(110 mg, 69 % yield) & FE3%t}.
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[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

S=S0] 10-2255957

Melting point(C) 53TC; ' NIR (DMSO-ds, 400 MHz) & 4.09 (d, J =6.8 Hz, 1H), 4.12 (d, J = 7.2 Hz,

1), 5.71 (s, 2H), 6.24 (m, 1H), 7.15 (d, J =8.0 Hz, 1H), 7.29 (¢, J = 7.6 Hz, 1H), 7.40 (t, J = 7.6
Hz, 1H), 7.48 (td, J = 3.2, 7.6 Hz, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.64 (t, J=7.6 Hz, 1), 7.71-7.77

(m, 4H), 8.05 (s, 1H), 8.15-8.19 (m, 2H); 13C NMR (DMSO-dg, 100 MHz) & 36.27, 52.48, 120.53 (d, J =

6.0 Hz), 122.45 (d, J = 11.0 Hz), 123.56, 124.54 (d, J = 10.0 Hz), 124.75, 125.21 (q, J = 4.0 Hz),
125.43 (q, J = 4.0 Hz), 125.90 (d, J = 161.0 Hz), 125.91, 128.71 (d, J = 14.0 Hz), 129.72, 130.02 (d,
J =9.0 Hz), 130.03, 130.43, 130.79, 132.72, 133.21, 133.23, 136.46 (d, J = 7.0 Hz), 138.40, 149.88

(d, J=7.0Hz); ESI-MS : m/z [M+H]+ 470.11 (caled. 471.42).

[HA] 4 17] 6-(((1-(4-(trifluoromethyl)benzyl)-1H-1,2,3-triazol-4-y1)methyl)amino)-6H-
dibenzolc,el[1,2]oxaphosphinine 6-oxide (3}&E&E 17)9] A%

3}¢tE A-1 (0.10 g, 0.37 mmol)E acetone (10 mL)ell =591 ¥
15 (0.08 g, 0.4 mmol)< 7}atar mlo]AZ o] HE g A|Z Th(
g7l Ay A2etEa# 3 (DM ¢ MeOH = 40 @ 1 (v © v))&E
vield) & F53F3T}.

Cu(PPhy);Br (0.04 g, 0.004 mmol)¥} 3}¢+%& B-
S =7 : 110C, 5A7H). 7Y =3 & A

Elacy
walstel A4 Ao SHEE 17 (60 mg, 34 %

Melting point(C) 190C; ' NIR (DMSO-ds, 400 MHz) & 4.09 (d, J = 6.8 Hz, 1H), 4.12 (d, J = 6.8 Hz,

1), 5.71 (s, 2H), 6.24 (m, 1H), 7.16 (d, J =8.0 Hz, 1H), 7.29 (¢, J= 7.2 Hz, 1H), 7.40 (t, J = 7.6
Hz, 1H), 7.49 (td, J = 2.8, 7.6 Hz, 1H), 7.52 (d, J = 8.4 Hz, 2H), 7.71-7.75 (m, 2H), 7.77 (d, J = 8.4

Hz 2H), 8.05 (s, 1H), 8.15-8.20 (m, 2H); 13C NMR (DMSO-ds, 100 MHz) & 36.26, 52.54, 120.56 (d, J =

6.0 Hz), 122.46 (d, J = 12.0 Hz), 123.65, 124.55 (d, J = 10.0 Hz), 124.76, 125.89 (d, J = 162.0 Hz),
125.91, 126.15, (q, J = 4.0 Hz), 126.70, 128.76 (d, J = 14.0 Hz), 128.98, 129.19 (2C), 129.29, 130.04,
(d, J = 10.0 Hz), 130.79, 133.21, 133.23, 136.44 (d, J = 7.0 Hz), 141.31, 149.87 (d, J = 7.0 Hz);

ESI-NMS : m/z [MHH] 470.11 (caled. 471.42).

[2dd 1] otAEZAd2H A (AChE) L F-E]HEZRA ) 2824 (BuChE) A 3] A& Un vitro assay)

F7] AAde A AzE tAESAE~TY SAPolE {2 sehEe] tigte], AChE % BuChE 9Al €4& &
& [Ellman, G.L.; Courtney, K.D.; Andres, B.; Featherstone, R.M. Biochem. Pharmacol. 1961, 7, 88-95]¢i
Hauyg v A Wi 93] 30 TAlA H7kskait.

S| 0.1 EAdo]E &FM(pH 8), 0.3 mM 5,5'-HEQ-HA(2-UEZHZ
k), 0.02 ©$e] AChE(Sigma Chemical Co., &2 HAIT2Z¥EH), E &% wg9o 7|2 =A
0.5 mM oMMEE . ZH gorje|=Eg o|Fojxitt. 7] AF FES V] 4 &Nl 7kt 30TelA 5+
o H] wiFSEITE. A7) 717 Fell, A7) 71AE 7rekdvh. 412 el Ao F3 = WstE 1A
ZYolE #57] YAl (Digiscan) 340TS AFE3le] 5 #7F 7|S8tn, w3 S22 vusta, AlY 33E9
= P AARE AT 7] i x5 AL 3 3] SAHAE AMESE] Albeeleon, AE setE
o EAR Qg JA%E BV shetEe]l sle dizwel g AAkeith. 50%9] AChE A& A7+ 3=
FTE(IGE SAsISY. 2 A7E 7] 1 1o Yepd ).
E]

BuChE &7l 2748 4 &L QI AP o2ige| FEdEdozeetal 0.01 &9, 0. 1M HE
Z N (pl 8), 0.3 mM 5,5'-HE -0 2 (2-HEZMZA)(DINB, A%k Ao}, 2 &k 939 7%

FEHE ST gorolER olFojHt. ah &S, 412 mollM e FHEE VAEE

340TE A&t 5 4 SATC=A SAS AT, A9 shehas 30 CTollA 10 & &9k &7] aaet dv] v



[0248]

[0249]

[0250]

[0251]

Artagict.

Lol YER AT

ol

[Co> AAAZF 1= 9ol oish

10-2255957

F 1
AA HE AChE A3 ICs (M) BuChE A3 IC5( M)

e 1 (HAA D 250> 15.47 £ 0.48
SISE 2 (MAA 2) 230> 13.51 + 0.49
3138 3 (HAY 3) 230> 3.38 £ 1.11
3138 4 (A 4) 170> 11.45 + 0.55
3138 5 (A4 5) 230> 8.28+0.73
SI3E 6 (XAH 6) 120> 5.9740.28
318 7 (HAA 7 120> 35.8841.90
SISE 8 (MAH 8) 120> 4.5940.82
3138 9 (HAlY 9) 240> 12.09+0.23
313k 10 (AA]4 10) 230> 18.5640.97
313E 11 (A9 11) 318.75 £ 0.80 12.2140.19
SBE 12 (AA4 12) 230> 17.9540.71
313HE 13 (Ao 13) 210> 6.061+0.41
SIBE 14 (AA 14) 230> 9.9340.12
313HE 15 (Ao 15) 110> 4.07£0.23
313t 16 (AA] 4 16) 110> 3.14+0.02
3HHE 17 (A 17) 110> 9.41+0.46

z7 | galantamine 1.70 + 0.90 9.4 + 2.50
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