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2) N,N-t] g d e Eg}s}o]| = 25 e-2-0} [N, N-diphenyl tetrahydrofuran-2-amine] ,

3) N,N-H]| 2 (4-HEA 3 d) €| Eg}3l o] = 2 -20-3] #+-2-0} 7 [N, N-bis(4-methoxyphenyl ) t et rahydro—-2H-
pyran-2-amine] ,

4) N, N-H] A~ (4-H EA ¥ 9 ) -4-H e E g} 3} o] = 2 -2H-3] &-2-o} [N, N-bis(4-methoxyphenyl )-4-
phenyltetrahydro-2H-pyran-2-amine],

5) 3,3,4,4,5,5-NAEF 0 2 -N N-H| 2 (4-v| 5A] 9 D) € E g} s} o] = 2 -21-3] gk-2-0}71[3,3,4,4,5,5-
hexaf luoro-N,N-bis(4-methoxyphenyl)tetrahydro-2H-pyran-2-amine],

6) (2R,39)-3-((tert-F-2U @A L S A]) v & )-N N-H]| 2= (4-v| 5-A| 5 d ) ©| E &} 3} o] = 2 -2H-3] g-2-0} 7]
[(3S)-3-((tert-butyldimethylsilyloxy)methyl)-N,N-bis(4-methoxyphenyl)tetrahydro-2H-pyran-2-amine],
7) ((2R,3S)-2-(H) A~ (4-H|EA) ¥ d ) o}m| =) B E B} 3} o) = 2 -2H-3]) @-3- ) W &2 [ ((2R, 3S)-2-(bis(4-
methoxyphenyl )amino) tetrahydro-2H-pyran-3-y!)methanol ],

8) (2R,3R,4S,59)-3,4,5-E&] A~ (1A 2A] )-N, N-8] 2 (4-H| EA| # 9 ) §]| E &} 5} o] &= 2 -2H- 3] @-2-0} 7]
[(2R,3R,4S,55)-3,4,5-tris(benzyloxy)-N,N-bis(4-methoxyphenyl)tetrahydro-2l-pyran-2-amine],

9) N1-(4- (] obn) i) 7l 'd ) -N4  NA-T] w & -N1- (Bl E 2} 3} o] = 2 -2H-5] @-2-< )il Al-1,4-T] o} 71 [N1-(4-
(dimethylamino)phenyl)-N4,N4-dimethyl-N1-(tetrahydro-2H-pyran-2-yl)benzene-1,4-diamine],

10) N-(4-HEA) Hd)-N-(E| Eg} 8} o] = 2 -20-3] @-2- ) ] 2] d-3-o} A [N-(4-met hoxypheny 1 )-N-
(tetrahydro-2H-pyran-2-y1)pyridin-3-amine],

11) N-(4-ZF 2 29 d)-N-9d g Eg} s} o] = 2 -2H-3] &-2-0} 1 [N-(4-f luoropheny ) -N-phenyl t et rahydro-
2H-pyran—2-amine],

12) N-(2-ZF 2 2-5-v| & #d)-N-9 d g Eg}3s}o] = 2 -2H-3] &-2-0} 71 [N-(2-f luoro-5-methylpheny1)-N-
phenyltetrahydro-2H-pyran—-2-amine],

13) N-9d-N-m-E & ]| E 2} 5} o] = 2 -2H-3] @-2-o} [N-pheny 1 -N-m-tolyl tet rahydro-2H-pyran-2-amine] ,
14) N-(4-B 272 Hd)-N-3d 8] E 2} 8} o] = 2 -2H-3] &-2-0} 71 [N-(4-bromopheny 1 )-N-phenyl t et r ahydro—-2H-
pyran-2-amine] ,

15) N-(4-H| EX #H D) -N-p-E 2 8| E g} 5} o] & 2 -2H-3] &-2-0}71 [N-(4-met hoxypheny1)-N-p-tolyl tetrahydro-
2H-pyran—2-amine],

16) N, N-tp-EE | Eg}slo] = 2-20-3] @-2-o}7 [N, N-dip-tolyl tetrahydro-2H-pyran-2-amine],

17) N,N-H] A~ (4-H EA] ¥ 9 )-6-H & ¥ Eg}5} o] = 2 -2H-3] &-2-o} [N, N-bis(4-methoxyphenyl)—6-
methyltetrahydro-2H-pyran-2-amine],

18) 2-0}o] @ T-2-v|El-1-(E| Eg}slo] = 2 -2l-3] #-2-¢ ) 21 = ¥ [2-1odo—2-methy | -1-( tet rahydro—2H-pyran-

=i}

2-yl)indoline], %

19) (25,3S,4R,5R)-3,4,5-E&| 2= (M A & A] ) -N, N-H| 2= (4-W| FA] ] ) €] E g} 5} o] &= 2 -2H- 3] gh-2-0}wl
[(2S,3S,4R,5R)-3,4,5-tris(benzyloxy)-N,N-bis(4-methoxyphenyl)tetrahydro-2l-pyran-2-amine] .
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A168 = A17Ee dojA, AkstA ae]sl wkSo] TEMPO((2,2,6,6-tetramethylpiperidin-1-yl)oxidanyl)2]
EA8tl 2 2= T 729 =3lE (hypervalent iodine) AH3IAS AL-g3lo] FaFE Al W,

ATE 19

A 183}l 9J oA, Q9 E3}lE o] BAIB(bis(acetoxy)iodobenzene) = PIFA(phenyliodine
bis(trifluoroacetate))?l A<l HWH,

yigel 41

X

& A (aliphatic) 318 shghEo] vt EAlEM, o F AAE FAAAY AYUELES
= 1 71 EAgtt. 78 disAQl kA s AW=(aliphatic) 318 #3HEo]l 3(sugar)
A 2 ATP, GTP 28 AA U Aelsrs) w& e QAo =(nucleoside triphosphate)$} 723 S Elo]=
£ 59 2t& 3 2gE EFeka vk, Aol duide] TFste AU Q149 Fold& Fosm 7Y, A
=, B3, AA Az 24 T AW ey #AdsE AU d4s 245e I 938 sle AL

2 B3 Yvi(Hang et al., Acc. Chem. Res., 2001, 34(9): 727-736; Wong, Acc. Chem. Res., 1999,
3lgtE-o] 8= ©r3lE (carbohydrate) oy @3} vuld o3} =2
2 ofut}, AFA HARZ PEXE HAEIY 7] EA3}
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[0009]

[0011]

[0012]

[0013]

[0014]

[0016]

[0017]

[0018]
[0019]

[0020]

(tetrahydrofuran)S X33sle @ o]9e] EdEo] &A%, 1 3 d= gEgslo|=2a ¢ 13
AAA BA =L~ (Tacrolimus, FK-506 =& fujimycin)9t HEZSo]|=2F S Edtal= dhulo] e 24
ki gupn]o] g upn] o] (Amprenavir)7F vk, 2 &oll&=, Ao A8t 7ol ATH <
HaAY Al Go] EAScH(Ghosh et al., Future Med. Chem., 2011, 3(9): 1181-1197).

a9t Ak e ARE aLE] stEgEel A EUIE =Yske @AWl ATEHANT. AR =Y Y g )
e RIS g2 3 Adgd oz AAA 7= Fd W (chemoselective ligation)e] F+2 F&Ekth, & e}
olzo] AL i HAelo|=E AZstE w7l oln=wE (anomeric) ¢ X o]th(Hang et al, Acc Chem Res.
2001 Sep;34(9):727-36). =, 3IFE ALY Oow o (anomeric) F1Aol X275 ={ish= FdHel N
wejo] ghrh. T fFrEfe] ojofFe] whild L E Folw WHoR AFAYIY HAsE W XIE =Yste
Aol durH o]y o]Z 3t uvkdt Al Wo]l Al=Ho] ghth(Trejbalova et al., Nucleic Acids Res.,

2011, 39(20): 8728-8739).
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Egstol =2 Fd FEAE 5=
of W& 34} olls AEAOR & =
gefolE29 e T 2-X3E HEZSo |25 fF2A =
3etE 5ol AdA olgrleAe 3 o 24 LPS(lipid polysaccharide)ol &8 %% "v

(microglial activation)" <J#|9} 6-OHDA(6-hydroxydopamine)ol] 23+ |3 AFH(cell death) A &3= =3
MNAA Aol o e X 5ol oA FE&EAS THHS Felste] B 3
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v e g 542 4] 2-Agd HESso|mRyd e 2-XghE HES | ERFY A shehe,
ole] AAIGAA, Ei= o] ofstH o 1§ Thed Ao AEwHE At Aotk

®ouye) wrhe BHe 3] 2-APE HEGSI SR i - N3 HEdFISRRT FEA HHE,
oo YAl AR, i ole] FAHOE HE s AL KA ARLOE TP AAA B oy wE
A5G oFEH 24BS AT Aol

w ool e BHe 7] ofehd 2AES 0% Baw Sh= A Felshs WA ZFsHE, A
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FARoR, 47 854 1-1e4, R % RE $9AU Aolakn, 217 mPdor Y me AYude
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[0060]

[0061]
[0062]

[0063]

[0065]

[0067]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
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S=S0ol 10-1881115

R 2 RE BUstAL golshel, 217 S8 0w st olabe] -G FFAE (AL HXFE C-Cyy oF

Ao, 7] 84 12014, R 2 R SdatA golad, ztzt Sgdo s ) o]4ke] (-C; A

2 A AL nASE A9 5 gk

o FAHeR, R 2 RE s ol WEAYR ABEAY uxsE HdA 5 T},
-

woh o FAHoR, 47 sek 12 BAEE SRES ] SFgRER oReln
A oh;}

1) N,N-H] 2= (4-w| EA] A ) 6| Eg} 3} o] = 2 F #-2-0}71 [N,N-bis(4-methoxyphenyl ) tetrahydrofuran-2-
amine],

2) N,N-t] g d e Eg}s}o]| = 2 e+-2-0} 7 [N, N-diphenyl tetrahydrofuran-2-amine] ,

3) N,N-H]| 2 (4-H| EA1 9 ) g E g} 5} o] = 2 -20-3] @-2-0} 7 [N, N-bis(4-methoxyphenyl ) tet rahydro—-2H-

pyran—2-amine] ,

4) N,N-H] A~ (4-HE A H ) -4-H e E T} 5} o) = 2 -2H-3] @-2-o} [N, N-bis(4-methoxyphenyl)-4-
phenyltetrahydro-2H-pyran—-2-amine],

5) 3,3,4,4,5,5-NALEF 0 Z-N N-H| 2 (4-v| 52 # D) H E g} s} o] = 2 -2H-3] gk-2-0}71[3,3,4,4,5,5-
hexaf luoro-N,N-bis(4-methoxyphenyl)tetrahydro-2H-pyran—-2-amine],

6) (2R,39)-3-((tert-F-2 A L S A]) v & )-N N-H]| = (4-v]| 5-A| 7 ) B| E &} o] = 2 -2H-3] gh-2-o} 7]
[(3S)-3-((tert-butyldimethylsilyloxy)methyl)-N,N-bis(4-methoxyphenyl)tetrahydro-2H-pyran—-2-amine],
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bis(trifluoroacetate))o] AF&2 4= Qlt}.
[0224] SRz E SEIZXES AT § o, old AgEXA] =t
[0226] A7) 38kA 1-4 D 38k SollA PGE BRI VEA, tert-FEUWEALS AWMLY 5= glor}, o] ATE XA
F=r)
[0228] Ab7] 3kebal 5] 3FetES | E3 (European Journal of Organic Chemistry, 2012, 2012(29): 5818-5827)<l <A

& HEgoR 0-087] =Y 2 osasel ReEES S5sw, NN-AD
A olgEAS AR wee Fal NN-ABE-1opngmes AT ©e, selmzmdeld

_18_



[0230]

[0231]

[0232]
[0233]

[0234]

[0235]

[0237]

[0239]

[0241]

[0243]

[0245]

[0247]

[0249]

[0251]

S=50l 10-1881115

(hyrdoboration) § ¥Aatslga xgl2 N N-XShd-4-47-1,5-0}n| =d T &S stz Az 4 Q).

ks A, A7) delM BRE GAS FUkE Este] 3ehy] 1-49] FERRY e 1-79 3=
& 5 5 ok
[s}3h2 1-7]
o

R »

N *

2

R OH
71 A el A

R 2 RE SdaAL Aolat, 47 S84 0= (-Cy ok EE (-Cyy slElRZobdola, A7) ofd Ei 3y

Zolge @z, (-C 22, O-C; FFA], 2 NRRE TAY TozRE Auy s} o]ate] Ay X Ey|
A ABEA @S 3, BRI RIF AR A4, o]So] Aftd Aa9AE s, 59 A 89
gelzatol 28 1ElE FAstm, A7) dEEAte]2Y meEls YE -Cy okda §EHAY, 2 EE (-

al
Cod = 749 woriy dud sh oo A7z AGEAY A& 5 5 il

a9, SEEAle BRE Wee AR WF wosld ue A e deste FaE 5 Qo
]

Protective Groups in Organic Synthesis, 4th Ed.].

R, 47 B oudel Az e ost, Az, AF, AAtE WA EE o9 29 FE =Y
@ 5 ek A ol Az, AF, R AAsE wAE FYANA FAE BES A lol ot +U
%+ sl

B ool wE sy 12 BANE SEE, ol QAR B old How HE hed G 34
H 3FEE] A o875/ & d&=A LPS(lipid polysaccharide)dl 93] F=d ﬂﬂﬂﬂﬂﬁ<%@§

(microglial activation)" <J#|9} 6-OHDA(6-hydroxydopamine)e] <3+ =39l A AldH
death) A a5 T3l AAA 2 o E= xRl A F83HA AHEE 5 Q).

47 ABA Age mAclmAE BAHE AL ARE Per St A4 AR oust: Y &
Sk, Ea, 47 A4A Aste 53 ¥ 044 2 FF A8 A8 2T 5+ Ak
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[0274]

[0276]

[0277]

[0279]

[0281]

[0282]

[0283]
[0284]

[0285]

S=50ol 10-1881115

Foldh = Aok, AT Folshs A, 50 WA 500 mg/kgel A7 AR doem, 1Y 13
[e]

5 , ole ¢

S 2 A o)guksAde g dlE&A LPS(lipid

polysaccharide)oll 93l fH=® "ulMoluwHE  FA3(microglial activation)" JA|e}  6-0HDA(6-

hydroxydopamine)ell &aF A% AlB(cell death) A T3S Z&) AAA dsto o} = X888 oFstd %

AEZ &34 AHEE vk, =g |22 2-X %k HEgGSto| =29 B 2-X3
d HEHSE2FS FEASE 584

A
i)
o,
K-y
k=
gl

Ir >
=l
N
ﬁ
rlet
i,
o
(m
i)
gﬂ
o
iyl
f
&
)
[t
e
aN
B
rlet
it
2
(m
)
ﬂL'
o
iyl
fr
=
)
o
ki
__)&‘
S
o
i

T 12 2 o] HAAl 33E 6 9 77 H]ild "6-shogaol" StEES], A4 54 EALPS)S A AAHA
25 (murine microglial BV-2 cells)ellA HE=o]E(nitrite)d A AAE BT+ ]

T 2+ B drgo] Ard FgEES] LPSo oF 7HAE AAAESF(murine microglial BV-2 cells)ollA AXA
E&o ugt adE Yl Zolr),

T 32 B U AAe g3tE 6 9 Hlae] "Ropinirole" =l o3, A7 54 EZ(6-hydroxy
dopamine)©] A g]E A EF(SH-SY5Y)o AEE 7S BoAFE EHot).

gy AIst] et A &
2ot teks WAS ke = 9la oy vkx gEHE spE 4 , B ANGES o A)EaL dl) ol A
. = up

de) @gstels Aol ohel, B wv

AA 1 N.N-Hl 2 (4-H ZA ) D) H Egtsto| =2 Fd-2-0}719) F4

MeO\@\N/?\_>

OMe

a
MeO
D
TEMPO, |, or Hyper-lodine N
HO/WN\@\ Solvent, pH7 Buffer or base
oM

e OM
4a 5a ©

944 1 dE  4-vAA4-dEA o] e-4-2 A FEF o o] E(ethyl  4-bis(4-methoxyphenyl)amino—4-
oxobutanoate: 3a)¢] A*

N, N'-tHEA g #H Dol (4, 4-dimethoxydiphenylamine: 2a) 3 g& wE&dl FZ2o]=(CH,Cl,) 48 mLol] &3f3}ar

AEFZ(ice-bath)oll A wwksl t}e o8 4-F22-4-24F B0 o] E(ethyl 4-chloro—-4-oxobutanoate: 1)
ol

2.56 mL& A8 H7pskltt. TLC AollA A&l Hold S7lekA &= As AT § derxdM S7F
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[0286]

[0287]

[0289]

[0290]

[0291]

[0292]

[0294]

[0295]

[0296]

[0297]

[0298]

S=50dl 10-1881115

£ Yol RS 5% F, v TY¥ES dEASEgo|=R 3N 53, X3 GSPIEF FEASE A
Ak, 714 Ak HEFANA Axste] AFNA FF53A . 2 A ES Acetone: Hex(1:5)2] ol54
S o83 eI A Aol AY A RvulEa T (flash column chromatography)& ©]&3le] AAlsle] 4.9 ¢
9] d¥ 4-H]2~A4-WEA FH Do} e-4-F A FEF o o] E(ethyl 4-bis(4-methoxyphenyl)amino-4-oxobutanoate:
3a)E F53

'H-NMR (600 MHz, CDClz) & 7.15~7.24 (m, 4H), 6.80~6.91 (m, 4H), 4.09~4.13 (m, 2H), 3.79 (s, 3H), 3.73

(s, 3H), 2.57~2.61 (m, 2H), 2.48~2.50 (m, 2H), 1.21~1.23 (m, 3H);

PC-NMR (600 MHz, CDCly) & 176.9, 173.1, 172.1 159.0, 157.5, 135.9, 135.7, 129.6, 127.4, 115.0, 114.1,
60.5, 55.5, 55.4, 30.0, 29.0, 14.2 ppn.

A 2) 4-8]2-4-HEA H -0} 1] - B e (4-bis—4-methoxypheny]-aminobutan-1-ol: 4a)2] A%

T A3 JEgFrlEstol=gto] E(LiAlH) o 5 FEdE 2 & A7bg s, of2E 7]F3telA 140
TR 37, 719 2 wwsich. 140CoA oE 4-v]2—4-wEA g d o} -4-2 A H Bl o 0] E(3a) 2gS F5
Fo 2o 52 §AE JfEe(cannular)Z 31 F, 30 o F7F LS X4 waslglt. wgAS I
Tzl WZska 23 mle] Yol HESY S/ 1.7 nlg 2ol veE TEFHE, 15% FASIYES 1.7 nlst
E 5.1 nls AR Yom wykel & wnk A7 S 3 YEFS do] dxsta dHg & F
A FEFSATH. & A ES EtOAc: Hex(1:1)9] o] 574E ol &3t A7t A AolA de AZvETHIAE o]
|3t AAE] 4-H] 224~ A F D -0} 1] = F-¥H-E-(4-bis-4-methoxyphenyl-aminobutan-1-ol: 4a) 1.2 g& <
=3kt

'H-NMR (600 MHz, CDCl;) & 6.88~6.89 (m, 4H), 6.81~6.87 (m, 4H), 3.78 (s, 6H), 3.63~3.65 (m, 2H),

3.59~3.61 (m, 2H), 1.67~1.72 (m, 2H), 1.60~1.65 (m, 2H);

PC-NMR (600 MHz. CDCls) & 154.3, 142.50, 122.2. 114.6, 62.7, 55.61, 52.72. 30.38, 24.08 ppm.

A 3) 41 2~-4-H EA A D-H EE}s}o| = & 55 &-2-0} 71 (N, -bi s (4-methoxypheny) tet rahydrofuran—2-

amine) 2] A|=x

4-H] -4 EA A -0l = 2 EFS(4a) S 200 mg & SR2EZXEE 6 nLol &3sty 5ol wukek g, ¥
FTEAUEF 8N 2 LS Ar1star, 22 =(lodine) 200 mg¥} TEMPO(2,2,6,6-Tetramethylpiperidin-1-
yDoxyl 10 mg& Y3 wntalgitt. wkgolox o o] AAdES F77F #HEHA & o, x3} FRAIER
FE&NY x5 FolIEF(sodium bisulfite) F&No= W3S F4% &, 93 TFES toldde =22
s|Aetal B, X3} QIVEF FE&AoRE AFHIGT. §714S A HEF
Ak, 2 AAEL Acetone: Hex: NHOH(aq)(1:10: 0.1)9] o]F5AS o] &3
T E ol &3] AASI] 90 mge] AAlel FHFE, 4-°]A-4-vFA|Fd-H Egsto] B2 F @-2-o}RI(N,N-

H ’
bis(4-methoxyphenyl)tetrahydrofuran-2-amine)< 453} t}.

'H-NMR (600 MHz, CDCly) & 1.29~1.44 (m, 3H), 1.87~1.91 (m, 1H), 3.29 (s, 6H), 3.76~3.79 (m, 1H),

3.82~3.86 (m, 1H), 4.69~4.71 (m, 1H), 6.74~6.81 (m, 4H), 7.29~7.31 (m, 4H);

PC-NMR (600 MHz, CDCls) & 17.21, 33.97. 54.61, 66.06, 87.46, 95.47. 114.28, 125.89. 141.35. 156.04
ppm;

HRMS (ESI): caled for CigHuNOs [M]: 299.1521, found: 299.1521.

_22_



[0300]

[0301]
[0302]

[0303]

[0305]

[0306]

[0307]
[0309]

[0310]

[0311]

[0313]

S=50d 10-1881115

AAo 2: N .N-O i dH Egslo] =2 FH-2-0}719) 34

P

AAld 19 &A 1604 NN'-guEA g g doetdl gial dajdelul S ARs RS Astae 7] AAld 17
B wyor ANk

1H—NMR (600 MHz, CDCl3) & 6.8~7.3 (m, 10H), 4.63~4.65 (m, 1H), 3.68~3.80 (m, 2H), 2.04~2.05 (m, 2H),
1.76~1.85 (m, 2H) ppm
AAld 3: N,N-H| 2 (4-H EA D) H E g8l o] = 2-20-3 F-2-o}71 9] A

OMe

M <Ven

LAH

BUZO

3c
OMe
OMe
MeO
L RYNS
NN
HO N I,/TEMPO N
_ >
CHCI4/NaHCO;
0°C
4 OMe OMe

94 1) HE 5-HAA-HEA G Dol e -5-2 A HEF - o] E (methy]l 5-(bis(4-methoxyphenyl)amino)-5-

oxopentanoate: 3¢c)2o] AZ

N N'-T W E A T ]éo}u1(4 4-dimethoxydiphenylamine: 2a) 5 g3 tlu|&oln =32 d(Dimethyl amino
pyridine) 530 mgs F4 wWgAFEZto]l= 50 mLol {3t wukeGTE, wkE NS oo 1 At ;}o
5w B A]-5-5 1‘%4(5 -methoxy-5-oxopentanoic acid) 5.5 mL< #7}slal, &4
o}, wEk F9l wkglo] EDC(1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide)
A tH(portionwise adding). TLC AollA AAEo] ¢ oA Frlslx] &= AL & 5
o] RS TR & v EFES vdASEgol=R s B, x3} A ER
Ak, TS A HEFAA dxste] dEellA sFHealvk. & AAHES EtOAc: Hex(1:
b= Aegl A oA Ay azmvtEadgdE 1o&ﬁ Aol 3.1 g9 wlE 5-H]a-4-H|E AT
5-2- A El -0 o] E (methyl 5-(bis(4-methoxyphenyl)amino)-5-oxopentanoate)S 5313 T}.

1
H-NMR (600 MHz, CDCl;) & 7.16~7.17 (m, 4H), 6.82~6.90 (m, 4H), 3.79 (s, 3H), 3.74 (s, 3H), 3.6 (s,
3H), 2.34~2.36 (m, 2H), 2.27~2.39 (m, 2H), 1.93~1.97 (m, 2H) ppm.

A 2) 3 ebA 3) NN-H]AU-m S A ) B Eg}sfo] = 2-2H-9] gh-2-o}rl o] A=
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[0314]

[0315]

[0316]

[0318]

[0319]
[0320]

[0322]

[0323]

[0324]

[0325]

[0326]

[0328]

[0329]

E=0d 10-1881115

mn

271 dA DellA 53 vl" 5-H Z-4-v A B d opr| e-5-S A dl B ol o] ES

635 A 19] @A 2) B A 3)3 TAF W or Y] Al SgE NN-vAU-EA A ) E E e}
o] ER-2H-3] g-2-0RlS 70%°] &= i

T-NIR (600 Mz, CDCly) & 1.20~1.30 (m, 2), 1.34~1.41 (m, 21), 1.52~1.54 (m, 2), 3.30~3.36 (m, 7H),
3.91~3.93 (m, 1), 4.88~4.90 (m, 1H), 6.83~6.85 (m, 4H), 7.15~7.18 (m, 4H);

13C—NMR (600 MHz, CDCl;) & 24.03, 25.42, 31.44, 54.68, 66.66, 87.63, 114.23, 125.33, 140.80,
155.87ppm.

T, A7 BA 1 R 9 28 didlEe] gge] ARE FE ddeksith.

MeO
1. Ar,NH, NaH, DMF \[:::1\ PN
N OH

2. TBAF, THF

TBSO\/\/\/|

OMe
A7) 8eka 29 FFES EH(J. Am. Chem. Soc., 2015, 137: 6120-6123)e] A3t s 0-2d x3k=
5-o}o] @ EHlEk-1-2¥ -28E ol fmAle] A& kg F AY BEY|E AASE SO RRE NN-X%

NN~ 9
H-15-olv et m &S FEFoRM Azt
2

AAd 4: N, N-H| & (4-H F5 A d)-4-¥ ¥ E 2}t o] = 2-20-7] &-2-o} 7l o] 34

MeO
RGP
N

OMe
A Dol A 5-mEA-5-S A Al 3-H E-5-m FA-5-S AHEES AFSS RS A9t AAo 33
T o EA SFE NN-¥2U-EA A D) -4-v D B et =225 @-2-0k T & 89%e] FER F
skt

'H-NMR (600 MHz, CDCly) & 1.30~1.34 (m, 1H), 1.44~1.51 (m, 1H), 1.59~1.65 (m, 1H), 1.87~1.90 (m, 1H),
92.54~2.59 (m, 1H), 3.31 (s, 6H), 3.34~3.40 (m, 1H), 3.97~4.00 (m, 1H), 4.96~4.98 (m, 1H), 6.78~6.83
(m, 4H), 6.93~6.95 (m, 2H). 7.00~7.03 (m, 1H). 7.07~7.09 (m. 2H). 7.14~7.16 (m, 4H);

PC-NMR (600 MHz, CDCls) & 32.87, 39.15, 54.64, 65.99, 87.73, 114.27, 125.45, 126.25, 127.84, 127.97,
128.46, 140.79. 145.25. 155.96 ppn.

AN 5: 3,3,4,4,5,5-FAEFQ 2-N,N-0| 2 (4-¥| S 3 ) 6| E&}3}o] E2-2H-3] g-2-0}71 ] 34
MeO\I:::l\ /f;;:ﬁéF
F
N
FEF
OMe
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[0330]
[0331]

[0332]

[0334]

[0335]

[0336]

[0337]

[0338]

[0340]

[0341]

omn
J
Jm
Qﬂ

10-1881115

N

N 2a
04 0.0 1. DMAP Q/
F F W
Fl;,: 2. EDC, MeOH 8”20
FF
3e
OMe
OMe F
HOWN I/ TEMPO N F
FFFF > F
FF
CHCl5/NaHCO,

0°C
4e  OMe OMe

A D _HE 5-HlA4-wEA Yo =—-2,2.3.3.4,4-FAZF 0 m-5-S 2 FEL o o] E(methyl _5-(bis(4-
methoxvvhenvl)am1no)—2,2,3,3,4,4—hexaf1uoro—5—oxopentanoate. 3e)9] Az

N, N'-tJHE At #H do}7(4,4-dimethoxydiphenylamine: 2a) 1.67 g ¥ tjddoln=z]d 178 mgS H EZ}S)
olERF 5 nl¥ ZFetal, deFxolA wuksigltt. WzbE whg el 3,3,4,4,5,5-FAEFOETE ERE-
2H-9] &-2,6(H)-t]->(3,3,4,4,5,5-hexaf luorodihydro-2H-pyran-2,6(3H)-dione) 1 mL= X3 A7sqitt. o]
oA, E3FES 2EE o 10C7HA $23ta, EFES T 254 A3 Bt adtalgitt. dojzl
£ 8%E EDC(1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide) 1.4 g 2 w&-& 1 nLS H7Fslar, 229
A1 3AIZE EeE gkl gitt. TLC AollA A =o] Yol FrlekA e e gRle & °4°1X &9
a1, AEoAHO|ESE FE38] 7tk & 5% Hshrd FE&AE olojx AHrtek & EEst
Xl F71°32 Ak YEFANA Axste] WFolA sFa0th. = AdES EtOAc: Hex(1: 1)4 o]
gt gt A oA Al AZREIHE o] &ste] AAEe] 1ge] WY 5-H|A-4-w S A H D ofu] -
2,2,3,3,4,4-IAZ2F Q2 2 -5-3- 4 FE} o] o] E (methyl 5-(bis(4-methoxyphenyl)amino)-2,2,3,3,4,4~

hexaf luoro-5-oxopentanoate: 3e)S 53} t}.

TA 2) 3 kA 3) 3.3.4,4.5,5-FAE T 2N N-H| 24— S F D) B Edtelo] = 2 -of-v] eh-2-of ] o] A%

37 @A DA S5 WY 51 a4 BA A dobu1e-2,2,3,3, 4, 4-FAHEF 2 2-5-S e o] o EF
SERA AMESIE 3 % Aostares Al 19 @Al 2) H 9 3)3 U WHoeR A xA SFE
3,3,4,4,5,5-FALEF Q2N N-H| =~ (4-H| ZA | D) B E g}l o] =2 -2-7] gh-2-0}71-& 45%2] &= A3l

'H-NMR (600 MHz, CeDs) & 7.10 -7.13 (m, 4H), 6.69 -6.72 (m, 4H), 5.10 -5.14 (m, 1H), 3.49 -3.55 (m,

1), 3.25 (s, 6H), 2.89 -2.97 (m, 1H);

PC-NMR (150MHz. CDs) & 157.7. 140.3 114.9, 88.0, 78.0, 70.7. 65.2, 63.6, 55.2. 34.4. 32.7. 29.7.

25.5, 23.5, 14.7 ppm;

HRMS (ESI'): caled for CiHyNOs [MHH]: 422.1191, found: 422.1195.

AN 6: (2R,39)-3-((tert-F-& oW e A A2 AW E)-N,N-8]| 2 (4-H| EA ¥ ) H E &} 5} o] & 2-21-9] P
2-olqle] A

L

OTBS

OMe
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[0342]
[0343]

[0344]

[0345]

[0346]

[0348]

[0349]

S=50d 10-1881115

MeO MeO
\©\ O O (s,8) Maruoka cat. (1 mol%), \©\ O O
N Mof-su Allyl bromide (1.2 eq) N .

50%(aq) KOH: toluene =1:3 l
-50 C

OMe OMe

MeO

gl QL
LAH N/\gOH TBSCI N/\Q\OH
. _—
OMe OMe 3f

MeO
OTBS ) O/w
9-BBN TEMPO, BAIB or PIFA or I, N)\l\

DCM, pH7 Buffer OTBS

OMe

g9A D _@S)-N-3x-F-eEtolre A S AwE  #H-4-8l-1-U-4-v| SA-N-4-H EA] H J o}l I A ((§)-N-(2-
(((tert-butyldimethylsilyl)oxy)methyl)pent—4-en-1-y1)-4-methoxy-N-(4-methoxyphenyl)aniline: 3f)2] A%

23 (Chem. Comm., 2009, 782)c] 7|A1® W] o3& 3IE(25)-H] A-4-vEAF Dol =nf g H-4-d-1-%
((2S)-bis-4-methoxyphenylaminomethylpent-4-en-1-0l) lg= TA3ste] A2 3, 3xFdrudadd F=gol=
(tert-Butyldimethylsilyl chloride) 460 mg ¢} ©]¥|thE 400 mge} £3stal, ¥4 HEZSo|=2n s 47}
SHTE. 2ol wRkslY yolAX 2oyl 1 nls HHF] Hristar wwekdth. TLC oA A Ee] o
ol FUleA e AL el T FAP WSAS EtOAcE FXstu AFEER AFEIT. FU1ES T4
A GEFAA Axzste] st %"%5} o = AAMEL EtOAc: Hex(3:1)9] o]5A4S o] &sls Ay
7t A dolA A ARnEIHIAE o] &3] FAS 1g9] (25)-N-3zat-FErio|md AL A v HA-4-9-1-
Y -4-H| FA|-N-4-m| EA| A Do} A ((S)-N-(2- (((t rt-butyldimethylsilyl)oxy)methyl)pent-4-en-1-y1)-4-
methoxy-N-(4-methoxyphenyl)aniline: 3f)S $53}t}.

1H—NMR (600 MHz, CDCl3) & 6.93~6.94 (m, 4H), 6.79~6.80 (m, 4H), 5.71~5.78 (m, 1H), 4.98~5.01 (m, 2H),
3.77 (s, 6H), 3.67~3.73 (m, 2H), 3.47-3.53 (m, 2H), 2.13~2.15 (m, 2H), 1.92 (m, 1H), 0.91 (s, 9H),
0.02 (s, 6H);

3C—NMR (600 MHz, CDCls) & 154.4, 143.2, 137.0, 122.5, 116.5, 114.7, 62.5, 55.7, 54.3, 39.1, 33.9,
26.1, 18.4, -5.3, -5.4 ppm.

@A 2) HE (29)-5-H|AA-HEA H ol —4-tert-FEH oW E AL LA HE FHE-1-2 ((S)-5-bis(4-
methoxyphenyl)amino—4-tert-butyldimethylsilyloxymethylpentan-1-ol: 4f)2] A%

g Ae® 9-BBN 590 mgs Y HEZto| =2y o] &gk &, F HE#So| =2y ] gy FEn
oM A SAI MY H-4-dl-1-L-4-H EA-N-4-v| FA A do}dA(3L) 1 g &HE A2olA FozA 3] 7
3 9 st HoF wwketgdth. 0ColA HlEhS 20 mL, 30% TAstEA F8A 2.0 ul, 3B FE FASVEF F
|d 3.0 mLE TAUE Tl 2AAHA Hriek &, F83F] wRksgith. WSS o "HolAH | ER 34
g &, AR AFsta, T 3k JERCAA 1z 2 oY, #ASFFE SAUE it = AgES
EtOAc: Hex(1:1)9] o]54E o]&ale A7t A oA A AZvELHIE o] &3] A5t 560 mge] W]
g (29)-5-1] -4~ E A H| d o} m—d-tert-F-E o A D LA v g 1-2((89)-5-bis(4-

I
methoxyphenyl)amino—4-tert-butyldimethylsilyloxymethylpentan-1-ol: 4f)S 53} t}.
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[0350]

[0351]

[0353]

[0354]

[0355]

[0356]

[0358]

[0359]

[0360]
[0361]

[0362]

S=50ol 10-1881115

1H—NMR (600 MHz, CDCls) & 6.91~6.92 (m, 4H), 6.79~6.81 (m, 4H), 3.77 (s, 6H), 3.70~3.74 (m, 2H),
3.58~3.60 (m, 2H), 3.54~3.56 (m, 1H), 3.44~3.47 (m, 1H), 1.83 (m, 1H), 1.50~1.62 (m, 1H, shielding
with water peaks), 1.41~1.44 (m, 2H), 0.90 (s, 9H), 0.03 (s, 6H);

13C—NMR (600 MHz, CDCls) & 154.3, 143.3, 122.5, 114.7, 63.4, 62.7, 55.8, 54.8, 39.1, 30.4, 26.1, 25.3,
18.4, -5.3, -5.4 ppm.

A _3) _(2R.35)-3-((tert-F-LrjvAHZA]) | &)-N,N-H| ~(4-H| S A 3 d) §] E e} s} o] = 2 -2f-5] gh-2-0} 71 9]
Az

S 2)ol F5EI wE (25)-5-H]|2-4-vEA H doln) —4-tert-F-Erio| P AP A v Y dAe-1-28 WS
EZ AFES AL AQstas AAld 19 @A 33 Fdd WHo R AR oY, AR 205 o)y
EIESCI SR A=t WAl (bisacetoxy-iodobenzene) o] 4 H| AEZZ 2 Q ZolA|EA] ofo] @ = ullAl

(bistrifluoroacetoxy-iodobenzene)< AFsfA|® wWhg-ato] 53 4 vk, ®3h, x3t FERIMER 89
Al 23F Fobsil UEF, pll 7 At &F o) E ofnnE: Z3elM R Al shehe (SR)-3-tert-F-d v
A& A N N-H] 22-4-1] 5 A] o] d B E 2} 8lo] = 2-21-3] &-2-0} 1 ((3R)-3-tert-
butyldimethylsilyloxymethyl-N,N-bis(4-methoxyphenyl)tetrahydro-2H-pyran-2-amine)S 60%%] +&= $53}
k.

'H-NVR (400 MHz, CeDs) & 7.35~7.37 (m, 4H), 6.80~6.83 (m, 4H), 5.10 (d, J = 10 Hz, 1H), 3.88~3.92 (m,

1H), 3.79~3.83 (m, 1H), 3.49~3.52 (m, 1H), 3.31 (s, 6H), 3.18~3.25 (m, 1H), 1.90~1.94 (m, 1H),
1.80~1.83 (m, 1H), 1.54~1.65 (m, 1H), 1.42~1.47 (m, 1H), 1.21~1.24 (m, 1H), 0.99 (s, 9H), 0.07 (s,
3H), 0.02 (s, 3H);

13C—NMR (600 MHz, CeDs) & 155.9, 126.0, 114.2, 91.0, 67.3, 63.7, 54.6, 39.9, 27.0, 26.0, 18.2, -5.6,

-5.7 ppm.
AAe 7: ((2R,3S)-2-(H] 2= (4-HEA H D) o} o) H EF} Lo E2-2H- #-3-) v &2 9] §A4
T
N%\j
OH
OMe
MeO
T e "D
N hl
OTBS OH
OMe OMe

20 mge] HAld 69 A IFES T4 HEZGsIo| =255 1 nlodl &35k, 1.0M HESFEIEE 28]
= (Tetra butyl ammonium fluoride) E|EZ}3}o|=2F & &N 20 uLES A 7}sth. TLC AollA 7]&eo] BF A

WHE e wEeha, wgeld B shstel Mee FAsdth. $48 W3OS BOAE HNstn AFEE
AN, AA1SE A BE EFAN Axdel clishn YT SRAAG. 2 BIBE B0k Hex(2
DelA EtOACE HHPE gradient o154% olg3ht ezt A golA Ax AzvkE1d9E o) §se] FAIs

A A
o] 5 mge FA IFFE (BR)-2-H|A-4-HEAHLHERS ]Ei—ZH—Z—fq%—S—%‘ €2 ((3R)-2-bis(4-
methoxyphenyl )tetrahydro—-2H-pyran-3-y1l)methanol )< <53}%it}.

'H-NMR (400 MHz, CeDs) & 7.31~7.33 (m, 4H), 6.78~6.80 (m, 4H), 4.99 (d, J = 9.6 Hz, 1H), 3.84~3.86 (m,
1H), 3.53~3.55 (m, 1H), 3.39~3.42 (m, 1H), 3.31 (s, 6H), 3.10~3.14 (m, 1H), 1.87~1.93 (m, 1H),
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[0363]

[0365]

[0366]

[0367]
[0368]

[0369]

[0370]

[0371]

[0373]

[0374]

S=54f 10-1881115
1.59~1.62 (m, 1H), 1.35~1.38 (m, 1H), 1.25~1.28 (m, 1H), 1.15~1.20 (m, 1H);
13C—NMR (600 MHz, CeDs) & 156.4, 126.5, 114.6, 92.5, 67.5, 64.4, 55.0, 39.8, 27.0, 26.0 ppm.

AAe 8
"ol g4

(2R, 3R, 4S,55)-3,4,5-E&| A2 (M A &A] )-N,N-¥]| 2 (4-H| E-A| | d ) | E&} 3} o] = 220~ &-2-0}

OBn

N™ O

OMe

MeO OMe
OBn N 2a MeQ BI’IO/,. OBn
BnO,, OBn H
N HO

HO™ Yo Me4NBH(OAC);
4g
OMe
OBn
MeO BnO,, OBn
TEMPO, |, or Hyper-lodine O\
N¥ O
Solvent, pH7 Buffer or base
OMe

wA 1) _(25.3R,45)-2.3 4-EZ (A SA)-5-(H] 2 U-HEA # D)o} =) Jek-1-8-(((2S, 3R, 45)-2,3 ., 4~

tris(benzyloxy)-5-(bis(4-methoxyphenyl)amino)pentan-1-ol: 4g)2] A%

2,3 4-Eg] 2-0-(#dE)- a-L-oF&B| =2(2,3,4-tris-0-(phenylmethyl)- a -L-Arabinopyranose) 420 mg3}
N N'-t W B A c]# d o}l (4, 4-dimethoxydiphenylamine: 2a) 230 mg & <3¥3lal, o€olAHOIE 10 mL& A7}
I Th, WS- AlS Ao A wHEEY EfZ R RolNE AF 0.15 nls Hrista, HEZHEIRYZSEZIAE

Al 2 o] =2to] = (tetramethylammonium triacetoxyborohydride) 320mgS #3sle] 3] Y& F, 40ToA
30 o 7 b 2wk I Abeo|a] wwkeliTth. TLC ArollA] AAEo] ©] oAt FUtelA] & AL Feldk
|ANI} AF Fo

T, TAY WA S EtOAcE s|Mstar x3} Foldial YEF 89, X3 T YEF &

2 A, f715S B A JYERA dxdte dHsa At ¥ . F AAELS EtOAc:

Hex(2:1)¢] o]54< 01%6}—2 Azt A oA A AZvtEIY9E o]gste] FAgte] 230 mge]
2 (WA A -5-(B] 2 (4~ EA E ) o m| ) A eh-1-2-(((2S, 3R, 45)-2, 3,4~

o =

trls(benzy oxy)—5—(b1s(4—methoxypheny Jamino)pentan-1-ol: 4g)& F53A .

1H—NMR (600 MHz, CDCls) & 3.65~3.70 (m, 1H), 3.73~3.83 (m, 3H), 3.78 (s, 6H), 3.84~3.90 (m, 1H),
3.94~4.04 (m, 2H), 4.33~4.34 (m, 1H), 4.43~4.45 (m, 1H), 4.49~4.52 (m, 1H), 4.61~4.65 (m, 1H),
4.68~4.70 (m, 1), 6.76~6.78 (m, 4H), 6.92~6.95 (m, 4H), 7.13~7.35 (m, 15H);

13C—NMR (600 MHz, CDCl;) & 154.3, 142.5, 138.2, 128.3, 127.82, 122.37, 114.6, 79.40, 78.8, 76.14,
74.19, 73.40, 71.66, 60.85, 55.60, 54.38 ppm.

)gt-p-ollo] Az

A7) GA DelA FE53F (2R,3R,4S,55)-3,4,5-E ] A A ZA]-5-H] A-4-o}1] - H EF-1-&-8 HF-S-E 2 A ALL-5)

A 2) (2R,3R,4S5,55)-3,4,5-Eg 2= (M AL A)-N N-H| = (4-HEA 5 ) H E gslo] = 2 -2f-
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[0375]

[0376]

[0377]

[0379]

[0380]
[0381]

[0382]

[0384]

[0385]
[0386]

[0387]

S=50ol 10-1881115

~

3R,4S,55)-3,4,5-Eg| = (Ml A<
s}Sl ).

= As Agstas Al 19 @A 33 s WHer V] w4 sgE
AN, N-R] 2 (4-v| S A 3 ) B E e} slo] = 2-2H-3] gh-2-o} 1] g

mb
o0
§§
o,
4
o
il
]I‘T‘
ox

'H-NMR (600 MHz, CDCly) & 3.20~3.22 (m, 1H), 3.60~3.63 (m, 1H), 3.70~3.78 (m, 1H), 3.76 (s, 6H),

4.28~4.31 (m, 1H), 4.35~4.37 (m, 1H), 4.56~4.58 (m, 1H), 4.65 (s, 2H), 4.72~4.74 (m, 1H), 4.80~4.89
(m, 2H), 6.67~6.78 (m, 4H), 7.16~7.22 (m, 4H), 7.26~7.47 (m, 15H);

PC-NMR (600 MHz, CDCls) & 55.30, 138.36, 128.10, 127.62, 125.21, 114.2, 93.57. 82.92, 75.16, 72.08.
70.76, 63.94, 55.46 ppm;

[al,” = 40.17 (c 0.90, CHCls); 97.5% ee [chiral HPLC analysis DAICEL ChiralPak AD-H, hexane:2-

propanol = 70:30, flow rate = 1.0 mL/min, 23C, A = 254 nm, retention time, major 3.31 min, minor
4.62 min].

HAAe  9: N-(4-(S e obm] =) ¥ 9)-N N - ¥ &N - (| E&}3}o] = 2-21-¥] @-2-9 ) wl 4l-1, 4-T o} ¥l o]
#4

/N\
NN -d S A s debul tAl NN -(cd o))t sl ol S A& A ASstus AAle] 33 FAe 3
How FA R N-(-(dgobu] i) s d)-N N-ol o 2N~ (b E gl so] = 2-2H-3] @-2-2) M Al-1,4-T] o} 41
< FAA
1H—NMR (600 MHz, CeDs) & 6.69~7.2 (m, 8H), 4.98~5.2 (m, 1H), 3.95~3.98 (m, 1H), 3.37~3.34 (m, 1H),
2.53~2.56 (s, 12H), 1.04~1.64 (m, 6H).

A Al 10: N-(4-H| EA) 5 Q) -N-(8] E &} o) = 2 —20-3] @-2-9 ) 9] ] ¥ -3-o} 7 o] A
N
7
x> N
NN - EA s ok Bl NA-m| S A N 2T Roba g ALgE RS ALjehn AN 33 EU@
e FAl SEHE N-4-ol 5 A N E e ool = 2 2l-3] g2 7 ] B0}l & AT

'H-NMR (600 MHz, CDCl3) & 1.21~1.27 (m, 1H, sheided water), 1.43~1.49 (m, 2H), 1.56~1.63 (m, 2H),

1.83~1.86 (m, 1H), 3.60~3.67 (m, 1H), 3.83 (s, 3H), 4.05~4.08 (m, 1H), 4.97~4.99 (m, 1H), 6.91~6.93
(m, 2H), 6.95~6.98 (m, 1H), 7.04~7.06 (m, 2H), 7.11~7.13 (m, 2H), 8.04~8.05 (m, 1H), 8.11 (d, J = 2.4
Hz, 1H) ppm.
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[0389]

[0390]
[0391]

[0392]

[0393]

[0395]

[0396]
[0397]

[0398]

[0399]

[0401]

[0402]

[0403]

[0404]

[0405]

S=50d 10-1881115

AAd 11: N-(4-FF 225 4)-N-¥ dH| E&}3}o] =2 -2H-3 &-2-0} 71| 34

QLI

F

NN -t SA Aol Al N-sld-N'-4-=F e 2o dotdl s A3 As A9t 4
How #A shghE N-(U-=F 29 d)-N-s e Edtso] = 2-20-9] gh-2-o}il& 99%9] &= A3t

H-NMR (600 MHz, CiDg) 6 6.7~7.2 (m, 9H), 4.77~4.79 (dd, 1H). 3.2~3.8 (m, 2H) , 0.9~1.45 (m, 6H);
PC-NMR (600 MHz, CDCls) & 160, 147.8, 141.48, 129, 121.47. 120.92, 115.4, 86.70. 66.69, 29.86. 25.21.

23.85 ppm.

AA A 120 N-(2-EF 2 2-5- sl d)-N-s dH Eg o] =2 -20-9] F-2-o}71¢] §FA

N,N dolwl thal N-(2-ZF 2 2-5-veud)-N-d|do}7l & AL&3F RS ALfstus AAd 33 &
Azt o r FA| 3EE N-(2-Z2FL2-5-vEdd)-N-dd e Eg}tsto| = 2-20-v] #-2-o}7 S 84%2] FE=
A

'H-NVR (600 MHz, CeDs) & 7.29~7.31 (m, 1H), 7.17~7.18 (m, 1H), 7.00~7.02 (m, 2H), 6.80~6.87 (m, 3H),

6.66~6.69 (m, 1H), 4.89~4.91 (m, 1H), 3.83~3.85 (m, 1H), 3.20~3.26 (m, 1H), 1.87 (s, 3H), 1.70~1.72
(d, 1H), 1.31~1.44 (m, 3H), 1.13~1.21 (m, 2H);

FC-NIR (600 MHz, CiDs) & 157.2 (d, J = 241.5 Hz), 148.8, 134.2, 131.3, 120.0, 120.0, 119.0, 117.2,
115.8, 88.0, 66.9, 30.3, 25.5, 24.0, 20.3 ppm.
A4 13 N-3 - N-n-E L ¥ Eg}to] = 2-2H-7] F-2-o}7l 9] A

3,30
<

NN O EA Aok B NS d-Nn-E ol e ALgE AL ASsat AAe) 33} FUG PPos ®
A $HgE N-of DN B B eksto] = 2 -2H-3) h-2-ok 1S 95ke] &R FASHATh,

'H-NMR (600 MHz, CeDs) & 7.14~7.86 (m, 2H), 7.02~7.13 (m, 5H), 6.90~6.93 (m, 1H), 6.80~6.82 (m, 1H),
4.92~4.94 (dd, 1H), 3.85~3.87 (m, 1H), 3.25~3.29 (m, 1H), 2.06 (s, 3H), 1.16~1.26 (m, 6H);

PC-NWR (150 MHz, CDs) & 147.6, 146.6. 138.8, 129.5, 129.1, 126.3, 124.6, 123.3. 122.7. 122.5. 118.1,
87.1. 67, 31.6, 25.5. 24.2, 24.1 ppm.
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[0407]

[0408]
[0409]

[0410]

[0411]

[0413]

[0414]
[0415]

[0416]

[0417]

[0419]

[0420]
[0421]

[0422]

[0423]

S=50o 10-1881115

AN 14: N-(4-B 2 29 d)-N-¥ dH E &3 o] = 2-20-3] @-2-o}71 9] FA

0,0
Q

NN -gHlEA YA Do Al N-(4-B 2RI d)-N-gldo}ul & 283 AL Astaus AAd 33 FL3
o2 %A 3IE N-(4-B2ZEHAG)-N-g Eg}slo] =2 -2H-3] g-2-0} 1S 86%2] F&= AT,

'H-NMR (600 MHz, CeDs) & 7.22~7.25 (m, 2H), 7.12~7.16 (m, 2H), 7.05~7.07 (m, 2H), 6.93~6.96 (m, 1H),

6.73~6.76 (m, 2H), 4.72~4.73 (dd, 1H), 3.77~3.80 (m, 1H), 3.15~3.19 (m, 1H), 1.39~1.42 (m, 1H),
1.29~1.31 (m, 1H), 1.06~1.18 (m, 3H), 0.94~0.96 (m, 1H);

PC-NMR (150 MHz, CDs) & 146.6. 145.8, 132.1, 129.3, 126, 124.3, 124.7, 115, 86.8, 67, 31.3, 25.4, 24

ppm.

AAle] 15: N-(4-| 523 d)-N-p-EE B ET 3t o] = 2-2H-3 &-2-0}71 9] 4

Me
N N'-tHEA G H ol g4l N-(4-HEAHD)-N-(p-E&) ol & A& AL AQdstae Al 37 543
o R A SRHE N-(4-HEA HD)-N-(p-F2) HE g} elo] E2-2H-F &-2-0171 & 80%9] &= g3t
1H—NMR (600 MHz, C¢Ds) & 7.20~7.23 (m, 2H), 7.03 (s, 4H), 6.77~6.79 (m, 2H), 4.90~4.92 (m, 1H),

3.88~3.90 (m, 1H), 3.32~3.33 (m, 1H), 3.29~3.30 (s, 3H), 2.16 (s, 3H), 1.47~1.51 (m, 2H), 1.15~1.35
(m, 3H), 1.00~1.02 (m, 1H), 0.94~0.96 (m, 1H);

PC-NWR (150 MHz, CDs) & 157.6, 146.9. 138.6, 130, 129.8, 129.6, 121.5, 120, 114.9, 87.4, 66.9. 54.8,
53.2. 31.6, 25.7. 24.3, 20.6 ppm.
AA 16: N,N-Tp-EgH Egslo| =2 -20-F F-2-0}71¢] A

Me

=1

AAe 33 BAY WPos

ATt

Al

o
iy

NN -t SA Aol il NN-tp-EZHopul s A3 A& Alefsta
shgHE N N-Up-EHH Eglsto]| = 2-2H-3] @-2-o}WlS 8509 +&= st

o

'H-NMR (600 MHz, CeDs) & 7.11~7.13 (m, 4H), 7.00~7.01 (m, 4H), 4.92~4.94 (m, 1H), 3.86~3.88 (m, 1H),

3.26~3.31 (m, 1H), 2.13 (s, 6H), 1.47~1.49 (m, 2H), 1.30~1.37 (m, 1H), 1.14~1.26 (m, 2H), 0.98~1.00
(m, 1H);

PO-NMR (150 MHz, CDs) & 144.9, 132.1, 129.8, 124.4, 87.3, 67, 53.3, 31.6, 25.6, 24.3, 20.7 ppm.
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[0425]

[0426]

[0427]
[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0435]

[0436]

[0437]

[0438]

[0440]

S=53 10-1881115
AA o 17: N,N-H] 2 (4~ EA ¥ Q) -6-v D 5| E &} 3} o) & 2 -2H-1) @-2-0}719] §A
N
OMe
cl ArNH, , K,CO; R1‘N NaBH,4 R“\N
ACN,Reflux R, MeOH R
o)
TEMPO, I, or Hyper-iodine O\
Risn™o
Solvent, pH7 Buffer or Base |'q2
9 1D 6-(AU-mlEAF ) obn ) S A-2-2-0] A2
N, N'-t) i Ex t)#H Do}l (4,4-dimethoxydiphenylamine: 2a) 500 mgs ©HAHZ4H 0.9 g¥ e =314F 0.4 g}
A 5 okMEUelA™ 7 mlol &aiEtal wkEltt. 6-FREIAES Pal spRstn] &F antd o
TLC AollA A &0l HOW 57}5}21 BT AL U T odolAH O EE Yo ukgde 343§ 7
aAE Agste] AAGAL AFA ElE FFEAT. 2 AAPEL EtOAc: Hex(1:5->1:10)9] 71&7] ol 54<

I
o)l g3l Mgzt A Aol A gga% AzvEIYE o] §3ste] AAst 114 mgel 6-(H]=(4-mEA #H )0} )
& 4F-2-2-(6-(bis(4-methoxyphenyl )amino)hexan-2-one)& 5383t

'H-NVR (600 MHz, CDCl;) & 6.84~6.86 (m, 4H), 6.80~6.81 (m, 4H), 3.77 (s, 6H), 3.55~3.57 (m, 2H),
2.41~2.43 (m, 2H), 2.10 (s, 3H), 1.59~1.64 (m, 4H);

13C—NMR (150 MHz, CDCly) & 154.2, 142.4, 122, 114.6, 97.2, 61.3, 59.4, 55.5, 52.3, 43.5, 35.8, 29.8,

27.2, 21.2 ppm;
IR (FT-IR) 3840, 3725, 2916, 2850, 1507, 1240.1219. 772, 649 cm ;
HRMS (ESI'): caled for ColyNOs [M+H]': 328.1913, found: 328.1913

T 2) 6-(H] == EA ) obr ) SAE-2-2 0] A%

A7 GA DollA F53 6-(H|A2U-vEA FE)obn ) dA-2-2 100 mgs MWE-S 2 mlo] &
ol At]e HESo|=glo]=(NaBH,) 36 mge HH3] 59 7]_01_31 Akl Ty, whSo
o, 88 259t & AAHELS EtOAc:Hex(1:5->1:2)9] 7]&7] o]54S o83l A7t A AolA] A"
AZutEOYIAE o] 83t QA 45 mgd  6-(BH]=U-HEAFH ) olr] ) FA-2-2(6-(bis(4-

methoxyphenyl)amino)hexan-2-0l1)S 538+ T},

nj
OO
o
2
o2 .
A
2
&2
tlo

>

'H-NVR (600 MHz, CDCl;) & 6.8~6.86 (m, 8 H), 3.77 (s, 6H), 3.56~3.65 (m, 3 H), 1.59~1.66 (m, 2H),
1.34~1.47 (m, 4H), 1.16~1.17 (d, 3H);

UC-NIR (150 Mz, CDCls) & 154.2. 142.5. 122.1. 14.6, 67.9. 55.6, 52.7. 39.0. 32.5. 23.3 ppm.

7] 3) N N-H] 2 (4-r S Ao d)-6-r D e Ee}s] = E-oH-9] gh-2-o}yl o] A=
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[0441]

[0442]

[0443]

[0445]

[0446]
[0447]

[0448]

[0449]

[0450]

[0452]

[0453]
[0454]

[0456]
[0457]
[0458]

[0459]

S=53 10-1881115
7] B@A 22FE 5 (M 2=(4-HEA A D) obr] =) A b-2-85 RESE 2 AFSSt] AAld 39 oA 33
Ak o= ﬂ%% N, N-H] 22 (4-w| 5 A 3 ) -6-v & B E 2} 3] = 2-2H-3] #-2-0} 71 (N, N-bi s (4~
methoxyphenyl )-6-methyltetrahydro-2H-pyran-2-amine)<S 80%2] &= A3 T).

3k
pas

offf o

=] Jl‘l
2

'H-NVR (600 MHz, CeDg) & 7.12~7.14 (m, 4 H), 6.80~6.81 (m, 4 H), 4.93~4.95 (m, 1 H), 3.37~3.40 (m, 1
H), 3.33 (s, 6H), 1.45~1.56 (m, 2 H), 1.26~1.37 (m, 4H), 1.18~1.25 (d, 3H);
13C—NMR (150 MHz, CeDs) & 155.8, 140.8, 119.5, 114.6, 114.2, 87.4, 72.3, 54.8, 32.6, 30.6, 23.8, 21.9

ppm.

A A4 18: 2-olo] @ =-2-v|E-1-(H Ed}slo| = 2-2H-1] &-2-Y ) =3 9] 34

)

N O

o

NN -CHEA T dob U - EAERE AgE A Aelskns AA6 33t

4 0 o Al B
% 2-0}o] 2 2w E -1t Eetatol £ 22w 2o 1AL 69%) G E= FA 5

=
o
ok,
1H—NMR (600 MHz, CeDs) & 7.63~7.66 (m, 1H), 7.63~7.65 (m, 1H), 7.17~7.19 (m, 2H), 6.97~6.98 (m, 1H),

6.16~6.17 (m, 1H), 3.87~3.91 (m, 1H), 3.41~3.44 (m, 2H), 3.13~3.16 (m, 2H), 2.06 (s, 3H), 1.13~1.23
(m, 2H), 1.08~1.13 (m, 2H), 0.93~0.98 (m, 2H);

PC-NIR (600 MHz, CDs) & 137.1, 137.0. 130.8, 128.2. 122.1, 121.0, 120.6, 109.5. 77.6, 62.1, 58.6.
53.2. 44.1, 42.9, 33.4, 30, 23.2, 20.5. 13.0 ppm;

HRMS (ESI): caled for CyMINO  [M+H] :344.0506, found: 344.0515.

AAle  19: (2S,3S,4R,5R)-3, 4, 5-E g 2 (AL A])-N, N-H| 2 (4-H| E-A o Q) H] E &} 3} o] = 2-21-3] F-2-0}
e 34
Me0\©\ )O\/:,LOTBS
N” >~ YOTBS
OTBS
OMe
Al 8ol  ZwEA (3R,4S,55)-3,4,5-E 8] 2¥l A S A H Eg}slo] = 2 -20-3] 2-2-8-((3R, 4S,59)-3, 4, 5-

tris(benzyloxy)tetrahydro-2-pyran-2-ol1) ®i4l  (3S,4R,5R)-3,4,5-E =S ]EﬂE§E+ET | =2 -2H-9] -
2-2-((3S,4R,5R)-3,4,5-tris(benzyloxy)tetrahydro-2H-pyran-2-0l) S Y& =2 A}%%?T AL AQstas A4
o 83 T WHom FAste] TA FHFE (25,3S,4R,5R)-3,4,5-E ] A (M A2 A -N N-0] A~ (4-H EA F )
EﬂEEE}é}O]EiEé—ZH—Eq?}—Z—O}Eﬂ((2R,3R,45,55)—Tr1sbenzyloxy—N,N—bls—4—methoxyphenyl—tetrahydro—ZH—pyran—

2-amine)S 40%2] &= AT}

A3 1. AXE 75 NANET B3 FAJo &4

1-1) AX 7|9 84 54 9y

1) AX w

Q17F A7 o} M| £ (neuroblastoma) SH-SY5Y A3 (American Type Culture Collection, W|=)¢} wp-2 HalAM|=%
(microglia) BV2 MIX& FX% 95%, 5% CO, SFFwlolEl oA, 10% E-E&4d38}H (heat-inactivated) 4 Efo} &

J(Fetal Bovine Serum; Hyclone, ®]=)o] X% Dulbecco's modified Eagle's medium(DMEM; Hyclone)ol A,
37CAA WA, AE &4 WSS %35}7] 93 =4 E4A=E "LPS(lipid polysaccahride)"$} "6-
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[0461]

[0462]

[0464]

[0465]

[0467]

[0468]

[0469]

[0470]

[0472]

[0473]

S=50d 10-1881115

hydroxy dopamine"-& AM&3}ITE. &, BV2 Mo @43t F& gt A5EHAZ 'LPS'E AMEeFlL, SH-
SY5Y A A AE &4 5S F5317] e 5A-4EZ=Z '6-hydroxy dopamine'& AF8-3}SIT. BV2 AlEZo)A
o W@yt ojne Bolaly] 915ke] 6-shogaol 'S, SH-SY5Y AToH= AE HE B4 BRI s
/] 'Ropinirole'S %A tiFTo 2 A&t AlE7F WA 70%-80%°] =% (confluence)dt ¥, &3 o]
stoll A e 2 vlad SFES 4 A =2 A F 0% Foll A5 2 4 224E A
A et Aol = (DMSO) el &-afalsd o™ DMSOQ] HF FXi= 0.2%0190th. 2447 ;7
1]401]/\1” UEZEAlo]=(Nitric Oxide) &t NIT SRS 3l o, 48437F Folli= SH-SY5Y A FEoA NIT =
1A 3G T}

PSE Mg NAMEFE YEZHo|E(nitrite)d] MY AR

TFNAANA ] ATukee HAA HAR] TR IS 5
Sk AW Bar]el ARk v AobaAl o] wehd S

A HAloRaL Al RS BB Alshs A HAA AR
ol sl el wAobaAlE &8} Afole] < =
dojupar iNOS7E EEEe UER Sale]l=(N0)7b Wl Eujd 3
(nitrite)e] do= AFL & Avh. FZFd YEHo|Eitrite) = PAlofuAl 2] 37} o= A=
o] AAME HE AW/} YeFEAE M5 4 9tk 100 mg/mle] LPSE BV-2 AIZAEF |
0.01, 0.1, 1, 10 % 20 pM F== AAd g3& 6 U 7 BV-2 AXFo] Asiolon, 7t 5=
Eo AFFES tixwdt vlaste]l fogk Abo]lE p<0.001(x+) 2 SlEtglth. F7F4 2= 100 mg/mle
BV=2 AlMEFC Aeieh F, Aol 1WA 109] S§haS Bz A Aefsident, 4 swed
Eo A= dizwdt vlaste] [Co(nl)s =Fsigitt. ojul d5 s AR & wolles Alxelis A

BEES ST

3) 6-hydroxy dopamined] 3] f= AAAEFO AAEA dA] A

il

il
9
81

L
L

Z W

o N r{n r}L

o
m>~

DN
N

r:i
o

W

25 uM %2 6-hydroxy dopamines 2]t} 2174 AlZ5=(human neuroblastoma cells SH-SY5Y)ol EHT?} AR =
AL Fskar, 0.001, 0.01, 0.1, 1, 5, 10, 20 ¥} 50 uM TE== AAd 3gES SH-SYSY A|EFol 4847
Agstd o, 7zt s dzdy g AE AESMS SAHsI, B4F B2 (one-way ANOVA followed by
Tukey's multiple comparison test)< &3 TA% F4S #p<0.05 I ##p<0.01 & 7AZS3IAT.

1_2) A3 @"{]:

Eoubgol AAld g3tE 6 E 72 LPSE A% AAMEF(murine microglial BV-2 cells)dlA] YEzZOE
(nitrite)9] AAS FLEgEHOZ {3t A= o= YEWTHE 1).

-

Eodi o]l AAd 3, AAldo 5, AAld 9 Z AAld 102 LPSE A& g+ AEAMESF(murine mlcrogllal BV-2
cells)dlAl HEZo]E(nitrite)e] S uM XA FostA dAst= A=

YeEbG (s ® 1
F 1
A& ICs0( g/ml)
A 1 >500
AA 2 >500
A 3 75.66
AAof 4 >500
A 5 162.49
AAd 8 >500
A 9 12.57
A4 10 20.21
AA 11 >500
6-Shogaol 5.59

=g A 1 A 199 shghe SellA Al 1, 4 389 setE

3 <
A ZAMEF(murine microglial BV-2 cells)olA AMZAEES Z7AAS s tH=

5

g, B dtgo] AAjo] 3}3HE 62 6-hydroxy dopamineo] 93| Fx¥ 217 A32F(human neuroblastoma cells
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SH-SY5Y) ol tigh AA54dE v EEHSE FostA AAste Aoz IRIHAJT(E 3).
=32
2N
18
16
14 .‘ [
. 12 k% *kk
E 10 *%k%k
L8 I
= 6
4 1 *k%k
24 :
iin ]
20 001 01 1 10 2
6-shogaol(uM) 6 (uM) 1 (uM)
Con LPS (100mg/ml)
ED2
160
—_ 140 1
n
o T
— 120 -
RS
= )} R o B B B B Bt G EmeE e w B —it-
E 80 -
o 60~
R
2 40 -
S 20
0 i
520520 20 20 l20520 520 205{20 5}0
CANO] T ANON 2| AAO 3 AATOY 4 AATOY S | AATO] 8| AIAJO] 9 AAO] 10 A0} 11 65h°930|
Con LPS
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k1
N2
W

105

100

95

90

% of normal

85

80

75

-+ + o+

+

+
Nor Con 0001 001 01 1

A AR

(a8 1]

[(RA™E] 49
[(BAAGTF=E] F7-3 119 A =
(7841
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