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'H NMR (400 MHz, CD30D) & 4.43-4.37 (m, 1H), 4.35-4.27 (br, 1H), 3.77 (s,

>

A b
ES ﬁn
O
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[118]
[119]

[120]

[121]
[122]

[123]
[124]

[125]

[126]
[127]

1.8H), 3.76 (s, 1.2H), 3.73-3.66 (m, 1H), 3.44-3.38 (m, 1H), 2.63-2.49 (m, 1H),
2.19-2.11 (m, 1H), 1.50 (s, 4.5H), 1.44 (s, 4.5H)

A B: 1-(tert-5-E) 2- &l (2S.48)-4-o}v] 53] 2] ©l-1.2-t}o] 7L Al g o] E &
Az

7] A Aol A A 1-(tert-F-E) 2-H €
(28,48)-4-01 A &= 39 & ] §1-1,2-T} o] 7H5- A ¢ o] E(24.59g, 91.0mmol) S
Bl Eetsto] ER AT (180 mboll =91 F, 0°Cell A 1M Eeto] vld 32 23
H Eg}alo] = & &9 (109.2 ml, 109.2mmol)& H 3] A7}ttt 5
25 ]}\1 1}\] 7} Eo} "71:1}2_ %} q__CL /\Lgoﬂ}q 3}\] 7} Eo]- *71:1}2_ ;],C;j\q. E]_]__.g_
S = st 55 AR F chol F 2 2w (100 mD)H & (150 mD)E ¥ oL 30%

=1

N

AL WRES AIZT T e B etal tol SRR T e R S U] 53 T
fF71EE 7 S vl o2 1z o #skglnh o A& 7} 555t
229 1-(tert-F-E) 2-W & (28,4S)-4-0}1] 3] Z 2] Wl-1,2-t}o| FH A g o] E
(20.62 g, 93%)= VAL A glo] b2 A ol AFgsk3l T

MS [M+H] = 245 (M+1)

'H NMR (400 MHz, CD30D) & 4.27 (m, 1H), 3.77 (s, 1.8H), 3.76 (s,1.2H),
3.75-3.67 (m, 1H), 3.50-3.42 (m, 1H), 3.22-3.17 (m, 1H), 2.58-2.47 (m,1H), 1.82-1.71
(m, 1H), 1.48 (s, 4.5H), 1.42 (s, 4.5H)

O

A C: 1-(tert-H-EH 2-H &
(28.48)-4-((1s.4R)-4- v F Aol E 2 8l Ayolu] v 9] F 2] Wl -1 2-Tf o] FH A o] E
ol Az

271 @A Bl G2 1-(tert-F-E) 2-v| &
(28,48)-4-011] 5=3] F ] ©1-1,2-T}o] 7H A 7 o] E (20.62 g, 84.4 mmol)E
tho] ZF 2 2 ' (150 ml)ol] 5 o] AL 4-H| e Alo] F 2 F A= (9.5 ml, 101.3 mmol)<S
A7Vet Atk 0°Col A A EdololAEA B E2slo|=glo] = (26.8 g, 126.6
mmol)E A 7}8} a1, Aol A 1641 3F & 9F kS 33t} ¥k vl & 7het
EHEANIIL EE H7tsta g ol HOER F ¥ F&& o3tk fUF5 &
A3} L FENOR AL T T A v o2 X o fepgith
oANg At sFeta A AR ETIHI R A st [-(tert-F-E) 2-H €
(2S,48)-4-(((15,4R)-4- W F ALo] F & 8 Ao} 1) 3] F 2] | -1,2-To] 7HT A g o] E
(22.9 g, 80%)E AUt

MS [M+H] = 341 (M+1)

H NMR (400 MHz, CD30D) & 4.26 (m, 1H), 3.76 (s, 1.8H), 3.75 (s, 1.2H),
3.78-3.71 (m, 1H), 3.49-3.40 (m, 1H), 3.22-3.16 (m, 1H), 2.69-2.60(br, 1H), 2.58-2.46
(m, 1H), 1.87-1.77 (m, 1H), 1.73-1.63 (m, 1H), 1.62-1.35(m, 8H), 1.48 (s, 4.5H), 1.42
(s, 4.5H), 0.96 (d, 3H)
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[128]
[129]

[130]

[131]
[132]

[133]
[134]

[135]

[136]
[137]
[138]

A D: 1-(tert-5-EH) 2-w| E
(25.49)-4-(N-((1s.4R)-4-H E Alo] S 2 sl Aol o] AFE| Zolu] EyF) E2]d-1.2-t)
o7t Aol ES] A

7] @A coll A A& I-(tert-H-E) 2-1 &

(25.48)-4-(((1s,4R)-4-m €l ALo] S 2 & Aol 1) 3] F 2] | -1,2-Tho] 7HE A ] o] E
(37.29 g, 109.5 mmol)Z t}o] 2 2 & v ¥l (500 ml)oll =5 0] a1 Ed}o]o gl o}xl
(61.1 ml, 438.1 mmol)E ¥ -& F, 0°Coll 4] o}o] 2 F-ElH =2 eto]= (11.7 ml, 219
mmol)E H 3] HrFetgdth Aol A 1647 BoF RS A7 3 Hh-e G &
8t 5 A7 AL A ¥R 4 A F 78S HUEstaL o E oAl o] ER
HEES 8 f715E 98 &85 FE8AF B2 AL 3, 7 34t
vl o2 Az o STt o A& A w5k TRl ARvtE e 2
A8 1-(tert- &) 2-7 &

(25,49)-4-(N-((15,4R)-4-H| & Alo] Z 2 & A yol o] A FH-E] Zolm| 1) 3] F 2] d-1,2-t}
o|7HE 2 | o] E (38.79 2,86%)2 A ATt

MS [M+H] =411 (M+1)

'H NMR (400 MHz, CD30D) & 4.27 (m, 1H), 3.76 (s, 1.8H), 3.75 (s, 1.2H),
3.78-3.72 (m, 1H), 3.50-3.41 (m, 1H), 3.33-3.14 (m, 1H), 2.69-2.60 (m, 2H), 2.57-2.43
(m, 1H), 1.87-1.79 (m, 1H), 1.70-1.61 (m, 1H), 1.60-1.32 (m, 8H), 1.47 (s, 4.5H), 1.41
(s, 4.5H), 1.10 (dd, 6H), 0.99 (d, 3H)

A E: W El
(28.48)-4-(N-((1s 4R)-4-H DAl o] S 2 &l Aol o] L HE| Zolu] 5T S d .2 FHs
2ol E A o Al

7] @A Dol A A2 1-(tert-7-E) 2-v &
(28.,48)-4-(N-((15,4R)-4- W  ALo] Z 2 &) A Yol o] A F{-E] 2ol )3 E] d-1,2-T}
o] 7H5-2 7] 0] E(34.0 g, 82.8 mmol) = T}o] 2 & v g (200 ml)oll =1 F,
0°Col A 4N Q41 1,4-T}o] 841 &N (82.8 ml, 331.3 mmol)S & 7}t T},
2ol A 6AIZE Tt ik Al - uk-g Gl & 7S} 5551] crude (28.7 g,
99%)E LA A 1ol tha dAlll ARE-sh T

MS[M+H] = 311 (M+1)

A Z | 2: 3SAR)-1-(tert-H E)-4-G-F 223 d)v E Y H-3-FFE A3k A=
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[139] >L o
r{f%ﬂ
W
OF
[140] TAFNHZ WO 2004/0921265. ) 7] A W o 2 74 3132 A}
[141] MS[ M+H] = 282 (M+1)
[142] 'H NMR (400 MHz, CD30D) & 7.43-7.33 (m, 4H), 3.90-3.69 (m, 3H), 3.59 (dd, J =
11.2, 10.0 Hz, 1H), 3.29 (dd, J = 11.2, 11.2 Hz, 1H), 3.18-3.09 (m, 1H), 1.44 (s, 9H)
[143]
[144] A Z ¢ 3: N-((3S,55)-1-((3S,4R)-1-(tert- 7€ )-4-4-ZF 2 2 7 d)
[145] SYd-3-7R9D-5-(Z 2 E U 4-71 8. 9)¥] £ 2] ©-3-)-N-((15,4R)-4- 7 D A} o]
SZ A H)olo| A RE ZEolulo] =9 Ax
[146] ~
. Y U“\w\,/fi (,
| N
>*\NQ)LN
E \§ P e]
( i 4
SIags
i /\“J
[147]
[148] 7l @Al A, B 2 Co AL AR FA 3FES A
[149] A A: v El
(28.49)-1-((3S 4R)-1-(tert-F-EN-4-4-F 2 2 9 D) 3] = 2] Y -3- 7} B )4 (N-((1s.4R
-4-HEALo)l 2 sl 2olo] AF-E| 2ol )y E gy 2 F B A golEo] A F
[150] Az 104 D&

W € (28,4S)-4-(N-((1s,4R)-4-F| & A} o] F 2 & Aol o] & {-B] Zoln] 1) 3] F 2] H-2-
A g ol E d4E3d (28.7 g, 82.73 mmol), A &4 204 &
(3S,4R)-1-(tert- 1+ & )-4-(4- S 2 23 &) 3] Z 2| I -3-7H5 2 4F (24.5 g, 86.87 mmol),
1-(3-tho] v &oln| w32 22 ) 3.0 €l 7} 2 K r] o] m] = 92141222 ¢, 115.83 mmol)
2 [-slo] EFA I E gl o) sfo] =8| o] E(15.7 g, 115.83 mmol)S

N,N'-t}o] o] &l 3o}l o] =(400ml)ol] 5o 3L N,N'-t}o]o}o] 43 & g o e o} ul
(72.0 ml, 413.66 mmol)S 3 3] H7Fet gl Ao A 16X 7F FoF wuk-S 5far
g Sl E S 55 Al F 05N FAks A e S Eal old
olAHO|ER F W F&& stk 775 E 93 45 7T E&AA &2 F
Aol & %, T4 b npadlr o2 1z o ekl o & 7ot 53]

)
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[151]
[152]
[153]

[154]

[155]
[156]
[157]

[158]

e ARvEIY I 2 A ste] WE
(2S,49)-1-((3S 4R)-1-(tert-F- &l )-4-(4-ZF 2 2 9| ) ¥ Z 2] U -3-7} B )-4-(N-((1s,4R
)-4-w| e ALo] Z 23 Ayolo]l A F{E| Zobr| ) I F2|d-2-7HT A o] E(41.19 g,
87%)S A th.

MS [M+H] = 575 (M+1)

A B:
(28.48)-1-((3S.4R)-1-(tert-F-EN-4-(4-F 2 2 9 ) 9] Z 2] ¢l -3-7L B W) -4-(N-((1s.4R
y-4-wE Aol SR Aol o] AR E|Zolu] I Eel -2 FHE A ko] A&

A7) @A Aol A A2 e
(28.,48)-1-((3S,4R)-1-(tert-F-&)-4-(4-F 2 2 9 ) ¥ Z 2] ¥ -3-7} B )-4-(N-((1s,4R
)-4-H e Alo] & 23| Aol o] L F{-E| Zoln| )3 F 2| d-2-7HT A o] E (39. 4 ¢,
68.62 mmol)E M §FE- (450 ml)oll 51 F, 6N 48t & F 89 (57.2 ml,

Ko
FENoE pHS & 2E F, 9SS A FEFH A AL 55N
o] 22 2 ¥ o & =5l F, 354 &= 1A= Fo] E & o #4313l ).
o] B o-& 73}t FEHshe] 229 HA 3H3E(38.4 g, 99%)S AL AA glo]
thg e Aol AR-&-3EST
MS [M+H] = 561 (M+1)

A C:
N-((38.59)-1-((3S .4R)-1-(tert-H-E)-4-(4-F 2 2 NI E a3 I H )5 (B2
Z 47t 9] =2 W3- 9N -N-((1s.4R)-4-H ElAfo] Z 2 & Aol o] £ H-E] = o}
nfol = o] A%

A7) @A Boll A @&
(2S,489)-1-((3S,4R)-1-(tert-F- &l )-4-(4-F 2 2 9| ) 3] Z 2] U -3-7} B )-4-(N-((1s,4R
)-4-w| € Alo] Z 23 Aol o] LB Zoln| 1) 3] F 2 | -2-7H5 A4 (38.4 g, 68.60
mmol), 1-(3-tho| v eolu] = 2 ) 3 o el 7L 2 H t] o] u| = A4FA(18.4 g, 96.04
mmol) Z 1-3}o] =AM ZE glo}& dlo] = o] E (13.0 g, 96.04 mmol) &
N,N'-tho| v &l Zo}u}o] = (200ml)ol] <1 3, 212 0 2 ¥ 2% (5.9 ml, 68.80
mmol)#} N,N'-t}o]o}o] & 3 2 g o] & o} 7l (59.7ml, 343.02 mmol)E 3 3 3]
A7Vt At Aol A 1641t 5ot wHkE SFar 8- 88 ek 55 A 5
0.5N F4ks} A 78NS Wi o g ofAH ol ER F H 52 53t
Frles st A& FEAHA EZ FHA HAE F, 75 Sk ntvFo R
Az o et of olg At F5etal ZE] AR E I 2 G A st
N-((3S,55)-1-((3S,4R)- 1-(tert- - & )-4-(4-F 2 23 )3 Z 2 -3- 7L H H)-5- (2
Z 47 E )9 52 H-3-2)-N-((15,4R)-4- W &l A} o] F 2 8 Ao} o] 2 JH-E] 2o}
nFo] =(37.05 g, 86%)E A ATt
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[159] MS [M+H] = 630 (M+1)
[160]
[161] A| Z o 4: N-((3S,55)-1-((3S,4R)-1-(tert
HEH4-@G-FE R Z P37 R YY) 5(REE YU 47 U)H] 8 W3-
A)-N-((15,4R)-4- M| & ALo] Z 2 E) Aol o] 2 [F-E] 2ofulo] = 14kl o] F-4 ¥
33t o Az
[162]

e

(1

)\/\/L/\

i

[163] A7) Az 3ol A4 A 23 3}HE (MCT70) 1gS 7122 MBTE 19 mLE
AHg8Ee] 25°C A BB MCT0E S8l stoleh. S8l S ¢ 3 F 3 Bhheptane)
I mLE FY3 5 -5~0°C2 P8ty A 250 =g F4M
HCUEOAcE 198k 2 7}3l 3 oF ookt 7F ksl 31 o] i}-5Fo] 77
FFEMCTDE F53AT (528 %)

[164] Azl 49| stef=ol et XRD(E 1) Dscu 2) 2 TGA(L: 3) ¥4 A=
247 1WA 30 ARl e, v At A e Aes
2HQ1 5 91tk XRD, DSC R TGA 24742 -4 W& o] she] A A o] 1] o) &
AR oo A F-Eafi= vk} 2

[165]

[166]  AAld 1.

[167]  N-((35.55)-1-((38,4R)-1-(tert- & )-4-(4-Z 2 23| )9 F 2 -3-7 B H)-5(E2
Z 4712 ) E 2 9-3-2)-N-((15,4R)-4- v D A}o] F 2 8] Aol o] 2 F-E] 2o}
mpol= §IAkel o] stEe] AR Y Ivel Alx

[168]

CHE

3*

[169]  A71o1A A& Azl 49] 3FEMCT]) 1g& EOAc 2mL R H57 0.1
mLE ALgeto] ool A ST, A R F Lol 2417 WA
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WRE7| S ARGsho] aukEE & A4 7SE o teto] xAlo AAHY Ve
TESHAT (& 72 %)

[170]

[171] vl a4 1

[172] 7oA Az Az 49] 33=MCT1) 1gs EtOAc | mL & AF&-3}o]
Ao M Gelstitt. Sl E SR ¥ A} ak| o A of 434 1F

HEshSl O, A Aj ol 13 & A o] +5E] A T

[173]

[174] A ¥d 1.XRD 37}

[175] 2 XRD 3 & W2 134 A & 7] 2 monochromatized radiation source 2} Ni
filterE ZE<+ PANalytical X'Pert Pro MPD systemS AR-&-3Fo] T} &9 Wi o=
TFEI.

[176] ©} 20~30 mg2| Al & & glass sample holderel] 3 ¢+ ¥ W & 2T 5 U} 4]
28 F-2 %, 7171 9] generatorE 45kV(acceleration voltage), 40 mA(filament
emission) % A % ¥+ T reflection mode (not-spin) = =74 3T}, 0.026°2] 2~
A}o] Z(step size) 2 513 2] Time per step 2271 2.2 4~40°% 9] 2] Bragg 2H(20)2
A

[177] 5% 243 IVE XRDE A3 A5 & 40 A5}

[178] 5 gof) YR A E gl o A FQlE = upe) o], L b o] i AAEH IVE
7.76°,9.69°, 10.12°, 10.63°, 11.93°, 12.72°, 14.57°, 16.07°, 17.65°, 18.24°, 19.10°,
19.62°, 20.09°, 21.19°, 21.62°, 22.02°, 22.25°, 22.61°, 23.59°, 24.26°, 24.78°, 25.29°,
26.15°,28.52°,29.38° % 29.98°¢] Al 54 9] 7(20)E YEHH .21, XRD

T A A1 g 871 3 1ol YR AT

179]  [% 1]
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[180]
26 A MZ((1/1y)
7.76 10371
9.69 11986
10.12 12162
10.63 5615
11.93 16416
12.72 7185
14.57 6597
16.07 16158
17.65 8597
18.24 5243
19.10 13121
19.62 21538
20.09 14131
21.19 12435
21.62 9909
22.02 7374
22.25 6900
22 .61 7341
23.59 7984
24 .26 7659
24.78 7832
25.29 6257
26.15 8287
28.52 8667
29.38 7015
29.38 7008

[181]

(182]  Add 2. A2 FA EFZH(DSO)
[183] Mettler Toledo DSC1 system= AF-8-3l¢] DSCE 54 Gt} oF 2~5 mgd] Al 855
A &3}kl 40 uL Al crucible(flat-bottomed aluminum pan with one pin-hole lid) ]|
w31 170 9] pin hole S THEOI =} o] F, A RE 10°C/min2] 45 & 25°C0) A
350°C7H Al 7 st DSCE 4 dhet. 748t &<t ] o] Wil 70
3

1 o]
mLjmin®] $1 2 A% 7h28 Fiishel Ak % b VA e §50¢ vhzt,
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[184]
[185]

[186]
[187]
[188]

[189]
[190]

STARe o] §-3to] 5353k,
A 5 50 A,

IV °F 63.6°C(Onset), 133.4°C(Onset),
el £ Azm A AT o 220°C 0] %
ZF e £ ke a5Ce] 9A18 ZHe

4

i

&t

i)

o

o

2 e

o

o

w2

@)

e |

024., —\o
m}L FSL )

o
[¢]
(@]
s i
o]
o
2.
o
=
2
lo,
r
oo w
12 ==
X

Ma]cq]3 o = a]:H)H(TGA)

Mettler Toledo TGA/DSC 1 modules AF-8-3le] TGAE 4 3T}, <F 4~8 mge]
ANBRE A BHSM 100 puL Al crucible(flat-bottomed aluminum crucibles)®ll & &=
o] %, A &E 10°C/min &5 & 30°Col A 350°C7HA] 7L 31 TGA S = A &),
548t ok o] Yol 80 mL/mine| 52 A4 7HAE FEke] A
L oE VA S Heth ol 5 2 HUE AZE Y STAReS
&5t 3kt

TE5I ALY IVE TGA 543 235 &= 60 A8t

5= 60l A gl s = uke} o], AAF IV 100°C M Rke] 2520l A oF 5.0%9]
FA A Aa7F 2 E AT}, oF 220°C ©]F decomposition®l] 9] &+ FA| AT}
A sl ), 25 ghe +5°Ce] QA Zhi=t)

i
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47 1]

[ 2]

747 3]

87 4]

[7d 73} 5]

79

st7] 3}ek2 19] 33HE, o] o ofel A 0 = 518 7hE gk ¢ Hi= o] 9
S stEe] AA Y IVEA,

XA F-k 3] s ol A &17] 3] -2 (20 Fh): 7.76+0.2°, 9.69+0.2°,
10.1240.2°, 10.63+0.2°, 11.93+0.2°, 12.724+0.2°, 14.57+0.2°, 16.07+0.2°,
17.6540.2°, 18.24+0.2°, 19.10+0.2°, 19.62+0.2°, 20.09+0.2°, 21.19+0.2°,
21.6240.2°, 22.02+0.2°, 22.25+0.2°, 22.61+0.2°, 23.59+0.2°, 24.26+0.2°,
24.78+0.2°, 25.29+0.2°, 26.15+0.2°, 28.524+0.2°, 29.38+0.2° L
29.98+0.2°% 0| A A8l %] 3= 37 o] 4ko] EA A<l 9] A= zhi= AL,
A V!

[3}8H21 1]

seacll
ey

71 3h8h2] 100 A,

R, & C,-Cs &z o)t}

e 100 9lof A,

7] sk 19] E5tE o] oFet A o= 3§ T 92 4] st
A}

A2k, k9, AAaked, 14k, BE Al

2O T34 07 o] Fo X = ol A A= A0, AA Y 1V,
g 100 9lof A,

371 215hA] 19] g E o Qlakql ol EwistE o AA 3l A1, A4
IV.

g} 300 9lof A,

A7) SulgtES kel A1, A4F IV

-8 4ol Lo A,

sl7] 88t 49] gleHEo] A4 Al A v
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1% 6]

[°d-1-3 7]

[ 8]

7478 9]

[7d 73 10]

(7413 11]

(1% 12]

[7d -3} 13]

1
o]

2 0% i of o
=
v

7] 23 SN2 HE] AP S F5ES= GAE X8, AAHH v
Z Hh,
73 60l oI A,
A7 AR st Gl =, 54 B FA A FU] Sl e ol £ =S
Fgbeb= AL AAH vel Az .
-3 70l Lol A,
A7 =20 Bl A A R7] Sl = o ' ol Al el o] E(Ethyl Acetate),

] &l o} o] 4~ H-El A = (Methyl isobutyl ketone),

t}o] w| &l A Z A} o] = (Dimethylsulfoxide),

H| E g} 5} o] = 2 3 P(tetrahydrofuran), ©} A= (acetone),

t] | &l 3 &-o} v} o] = (dimethylformamide), ¢} A4 &1 E 2 (acetonitrile) =
olE9 L3ES Edteti= Al A4 ve Az .

F
N
il
)

= T H e = -
T 70 3ol A,
A7l AAs gl 2 R A Bl A 71 S TE35 1A L
359 ulu| 2 £39 £
& 600 SlolA,
471 AR5 A, 7] B 800 el B S Eake A
ARG v Az .

AT 1 YA a5 5 o] & glo 2 AR v, W oFsld o7
518 7he @ BAE Eatele ohehd 2R

AT 1WA HTE5F 0]= & 3o 2 AAF v Y st o7
318 7he @ HAl S Eeehs, Heheaeda 284 Vs B
okslAd A E.

37 1200 201, A7) A S W, T, AT EE WA
o = X8 A, ke 2B



