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= s Bk B2 A B A, vlolEIA A, Z8AE M, 71T A, EFom QE A, delar] &
Aom Qg A, e v|= Qg A2, A4 A4, e}, 4, Mw L2 H}Olrﬂ* Fags OE N5 7 4, v
dHE7E A, 27 A, frobee] A% 35 A5 R AV RAGew Ol-r°1 O RHE AEE A A T =
= B 7IHAFS, A 78A Y, A 7= ﬁﬂ*“ R H7E Aol FHl, Ml e B HAg e d5A 7
T A3 53] v 4k wE, v w0 A ‘l $HCOPD), Rt 718419 & Eﬁ‘}%}b COPD, COPD¢} #H&d ¥ A} ¢
dHA G2 A7F e T2 v A Ve A g 5P 0% sk COPD, A9 352 a5 (ARDS), 7]
B} o= A 59l 7% rpnkg-o] ofs) Bl H Pt} P E V= Ao o] Fojx] o H A Ay EE ¢
A 71 A dole] dH, el e BTl 7IHAd, 58 54 718AA, 1A S8 718A 9, ok =4
71 BAA, FHEE 7 BA, A V18R, A4 71 8A D, A ATV BA G, SAA 78Ad, 2R 71 8A
AT 71 HA A B HEVBAGOR o] Folx Lo RHE AEH V| RAA; 58 H B4 dee] FH, el e HE‘
g1 e 71 iA ST, 53] 453 7 ¥ASES, FHURES aA AT, U Y AT, A 7| 3A &
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AT, G 7NBAGHS, A 7 AA ST B G 7 AA ST O R o] Fo|3] o AEd VA GYTo R
o R RE Aey A3 ol B T X Fo) AFEELY] 918 shekA] 19] ShjHE, 19 kAo R FEH e, 1 f
A 2z Eo ek Aot

Vool I ThE S-S B2 AEA B S Zhe FES AlxE] A sEhA 19 S5t E, 19 o R FEH e 9,
I FEA D O 2R S50 B3 Aot 53], ¥ w2l o vifE = A3 2/we SA 53] A& 43
/e S4E A mE7] A =S Azt olo] skehA 19] SgtE, 19 Ao R g e 9, 1T HEA W 1
ZA &9 & B3 Aot}

AdAo=w B ow e sleh] 19 slgtE, 719 Ao R S EH = 4, 1 FEA 2 T 2AAEY] Fa¥s AMESk] <l
SV ES LHEES A5 98 53] FEEHE UHS ATt gL FAHge R iy 38k 19 g9,
o) ofstH o2 FEEE A W/EE I FEAY FEHS V] EREENA TS X3she, e A3 E/nE
S-S ZbE Q7S N2 TR B2 vy A3 W/ s A4S X HEly] 93 B FEHE A 8HS A F s

at712] Al ol= BhekA 19 3hgh=e] A=W & AR Aol

Az 1: G- FA 7R EHEH )t EAL o o 2FH =

H,C._-O O._CH,
m

2,2'-(1,3-¥9d )] oA EA4H10.0g, 51mmoD)& o e-&(100mDol &8 A7 NG ofAE FZefo]=(2.5mD)E F
ARtk Mg BHES 18A R BN WAL D27 A BN EEAL L AFES E OMlEﬂ
o] E(100ml)ell Wil FEHFFEHF(3 x 50ml) B A47(3 x 50mD & FE3H T 7174 AZ=(MgSO)A 7131, 71F-ol A

EHEANNF ZFES WA A EAAA BE=(11.89)& F5383AH

"HNMR (CDCla, 400 MHz) 8: 1.31 (6H, 1), 3.65 (4H, s), 4.20 (4H, ), 7.24-7.36.
(4H, m); LRMS ESI m/z 251 [M+H]"

Az 2: B-NEAFIERIHEH d)olH ELL

HO O._CH,
0 o

o BF2(24mDE t54H290mD % Al x4l 1 A E(44.3g, 177mmol) 2 2,2'-(1,3-3d )] o} A E4H(59.2g,
308mmol)S AAH12M, 4.9ml, 58.8mmol) &= A7} X 23} AT}, g L3 ES 18A7E < FFoll A nukA 715 ¥zt

A171a 148 *"LE‘WW *l%lﬂ} s EgES EFdA02omh e 4“*]71 AdE EdEE oA ofeds 3
ol FFA7IAL AFE=E =0l ¥aLpHF T *01 g m7bA] TEAUEFOR 7S Ed=E olE obAlH o
E(ZOOml)E A7) a1, -rr7]%% —E—E] gt & FERIYESR &H(5 x 30ml) % oﬂzF(5Oml)i AAedt. =4 FE=E585

ERES
g s 7li ol el | 2(3 x 30mD & FZ38 3t F715S §33 1%

g5k 6M AALS ALg3e] pH 305
oh RS AEQ G AN A TG DPR(10.8)E FESA

(MgSO A1 71aL, &0l A %é*l

) 10

THNMR (CD3OD, 400 MHz) &: 1.25 (3H, t), 3.60 (2H, m), 3.63 (2H, m), 4.15
(2H, ), 7.18-7.32 (4H, m); LRMS ESI m/z 245 [M+Na]"

Azxd 3: [3-2-3to|=FA-2-AdZ2)vd | EA

HO oH
o HC CH,
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HE vl F 2o S(H Egslo| =2 F % 3M £ 51ml, 153mmoD)S 2 43le] 0Tl Bl Egtslo| =25

(300mD= Az 2 YA E(11.6g, 51lmmol) ] k=<l % ollof] & 7} A 2] 5} tH(E-¢ [ International Journal of Peptide

and Protein Research, 1987, 29(3), 331]< #x). ¥H&&& A 20| HES WA 7h28ko] 94 9] Tﬂ"or 1 =S 4
]Z_] <, Z(50mD 2N F4HB80mD) S 2= Al H718th 55 g oM H o] E(2 x 300mD = F }—7‘ 7NE=E
ghstoe] AGOmDE A A3t AXREAIYET)IA 713l & g A A A ] 54 e do] %A s5t=(11.29)S

S3hgit.

'HNMR (CDClg, 400 MHz) 8: 1.22 (6H, s), 2.75 (2H, s), 3.63 (2H, s), 7.12-7.30
(4H, m); LRMS ESI m/z 209 [M+H]"

Az 4: B-{2-[(FEZ A D)otv =] -2-WE Z 2P} d) o} ELL

H
HO N{ ”n/\Cl
0 H,C CH,0

2-ZFZRoHNEYEH(8.8ml, 140mmol)& oA EAH33mD % A 24 3 A E(16.0g, 70mmol) &Ho| ¥ 718t 0T 7}t
A YA RGY, A E NS e FHE3mD o2 A stal Faf A -2714] 7]'£’\]ﬁ‘:} AA 7o NS S ES IS
53 7

of 3al iy S EFOZ 7| S-S ol E oRAlH O] E(2 x 500mD 2 FE3}IL fr7] FE=
(MgSOPAI71 3L Agell A sFste] 54 o] A A/4d=(19.0g)& TSt

"HNMR (CDCl3, 400 MHz) &: 1.36 (6H, s), 3.02 (2H, s), 3.62 (2H, s), 3.95 (2H,
s), 6.19 (1H, m), 7.06-7.31 (4H, m);
LRMS ESI m/z 282 [M-HT

Az 5: [3-(2-otH|=-2-HEZ 2 ) d oM ELL W E d&H =

HN O
z CH,
H,C CH, Io}

(80ml) = A x| 4 BAE(5.1g, 18mmol), E] 2$do}(1.6g, 21lmmol) & o} EAH18mI)e] §HE A A £¢]7]
1 1641359 gh3tol 714 0}03‘:} U3 S8 A7k WZhA 7] A o] 243§ o A S 2 Fel| A & ZF
S A EE(150mDol| &A1 7131 Astra 71 A2 2373 A NS B SE7HA] 16417 Atk
L%L%O AFo| A FFA17]1aL A" ofA EH o] E(200mD ¢} 5% AUV ESR 58 (200m1)° 7—“7};}03‘:} 7174 A5
(100mD = A& 3far, AZ=(MgSOPA T E el A FFAZAT Aifas 43 Fol agdA (e 5 o]l A migt

2% dEYol 2M &) o= GAlste] FA 2 A(2.68g)< w533

_9_
E

A
O

i 4“1 —°.L‘ é
ol
o
s
<
1A
ol
o
o

"HNMR (CDCl, 400 MHz) &: 1.14 (6H, s), 2.68 (2H, s), 3.62 (2H, s), 3.69 (3H,
s), 7.08-7.16 (3H, m), 7.23-7.27 (1H, m); LRMS ESI m/z 222 [M+H]"

Azd 6: [3-C-tert-F-FA| 7t dolr| =-2-v|d T2 D) F d | A EAL HE A 2H 2

OS2 29 HAU0mDZ U -tert-FE ] 7HE A & 0] E(8.19¢g, 38.0mmol) & 4-& 0 =] 5Tl A D]ﬂiiﬂﬂﬂlod(mml)
= A Zd 5 3 JE(8.4g, 38.0mmol) ¥} Eg]odo}Hl(5.2ml, 38.0mmol) &l H7}5tH T} £35S A271A] 7F2A]

75 A anteklty, 8o E A7 sk, ARes SAYER 0w z%‘ﬂ akaL ol & ofAl Bl 0] E(3 x 30mD & F+Z3}

ok 57155 #ate 943 x 20mDE Al #3ar, AZ(Na,SO A A A ES A=vtE 189 (25 0 WA 80%

g

|HotAlEl o] BE) &2 A stol A F49] @ A& 53aL, o] & Holdel el E(x 3)ol afA171F LA ZTH10.12)

2
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'HNMR (CDCl3, 400 MHz) 8: 1.26 (6H, s), 1.46 (9H, s), 2.97 (2H, s), 3.60 (2H,
s), 3.68 (3H, s), 4.26 (1H, bs), 7.05-7.07 (2H, m), 7.13-7.17 (1H, m), 7.22-7.26
(1H, m); LRMS ESI m/z 344 [M+Na}"

Az 7: [3-2-tert-F-FA FtR dopn| =-2-vld T2 A) 3 d | oL EAL

H,C 0 H OH

H,C CH, OHC CH, o

A Ze) 6 WA E(7.45¢, 23.0mmol), AV EF LM (5M, 4.6ml, 115mmol), H-AH30ml) 2 E(8ml)S A2 A 18
Al kst wakskgith, & Al A, A7) EEZS B Sl A1Z1$ Wzhstar Gak@M)S AR5k pH 37k#] A 8HA

=
Aok A E S old obAlHI O] E(3 x 30mD = F=3kaL, #7152 9573 x 30mD= Al H kL, A xNa,SO DA A A
=

= S
©.9g tlol ol ] 2o £3]A17] 1 FUA AN FAe] B(T.00)E S5

i}

"HNMR (CD;0D, 400 MHz) 5: 1.23 (6H, s), 1.48 (9H, 5), 2.96 (2H, S), 3.57 (2H,
$), 7.04-7.06 (2H, m), 7.11-7.13 (1H, m), 7.18-7.22 (1H, m); .
LRMS APCI miz 308 [M+H]*

Az 8: (2-{3-[(3,4-"E22WA 72 D) 13 d}-1,1-gHE - D)7 tert-FHE A 2H=

cl
H
HyC_ O N N\/@
cl

34-tZ 22 AolrI(1.30ml, 9.76mmol)& A Z=e] 7 3}9HE(3.00g, 9.76mmol), sto] =F A M= Eg|o}& F3H&
(1.50g, 9.76mmol), 1-(3-tjWEo}u] == 2 H)-3-o| &7} B r]o]u}o] = o] =2 FZe}o] =(1.87g, 9.76mmol) E E ]
ol dolrl(4,07ml, 11.2mmol) &l H7tskar, A H &NE 2204 184 7Hs-9F w kst & vl & Al AstaL, v A
Al(crude) BAE o ol H ] E(50mDol ¥ il E(30ml), M EF €M (2 x 30ml), ¥<52(30ml), B4HO.5M, 2 x
30mD) 2 F+B0mDE A H & F A2Na,SO)AZTH B3 N 135S vl o8l 2(3.1g) ¢ $H 23kl th

"HNMR (CDCl3, 400 MHz) &: 1.25 (6H, s), 1.45 (9H, s), 2.97 (2H, s), 3.62 (2H,
s), 4.22 (1H, bs), 4.34 (2H, d), 5.78 (1H, bs), 6.99-7.01 (1H, dd), 7.04 (1H, s),
7.07-7.09 (1H, d), 7.12-7.14 (1H, d), 7.22 (1H, d), 7.27 (1H, d), 7.32 (1H, d);
LRMS APCI m/z 465 [M+H]"

Az 9: (2-{3-[(3,4-vH a7tz ) 15 d}-1,1-"r - D) 7P R tert-FE A 2H 2

H
Hy D\n/N
H,C
%7 CH, OHC CH, 0

Az 70 Ak ARg-staL Al 8ol Z1AlE Wy B 3 4-v Rl ol Rl & ARG-sho] Al =33l

"HNMR (CDCls, 400 MHz) &: 1.19 (6H, s), 1.46 (9H, s), 2.20 (6H, d), 2.95 (2H,
5), 3.59 (2H, 5), 4.15 (1H, bs), 4.32 (2H, d), 5.59 (1H, bs), 6.86-6.93 (2H, m),
7.02-7.06 (3H, m), 7.13-7.15 (1H, d), 7.23-7.27 (1H, m); .

LRMS APCI m/z 425 [M+H]*

Az 10: 2-[3-(2-otr| =-2-E Z2 )3 d]-N-(3,4-H EZ 2 F) oA Eclufo| =
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Cl
HC CH o

22H6mDF AlZd 8 3F3E(3.0g, 6.50mmol) S A 34 (Y24 4M, 20mD = 283t A E gAS 220 A
184 7H5oF ke t), = A A S, 3 ES WErS(x 2)o] AEHA 7 FEANT AAE HS toldog=

(x 2)o] AEA7]AL SHEAIAA &F5 0] 214 WA 216 C(HEopAHl o] E-wghZ)<] WA 18 5(2.7g)S T53F3U T

== 1=

THNMR (CDs0D, 400 MHz) 8: 1.33 (6H, s), 2.90 (2H, s), 3.59 (2H, s), 4.35 (2H,
s), 7.13-7.19 (3H, m), 7.24-7.27 (1H, m), 7.31-7.38 (2H, m), 7.42 (1H, d);
LRMS ESI m/z 365 [M+H]*

Az 11: 2-[3-(2-opr| =-2-FE 22 8)H d ] -N-(3,4-t f| 2l &) o}A| Eo}rto| =

CH,
1 X
H.
N N CH,
H,C CH;, o)

Aol 92) obuol = P A el 109] AZWHE AHEHe] AEHAT

"HNMR (CD3OD, 400 MHz) 8: 1.32 (6H, s), 2.21 (6H, ), 2.89 (2H, s), 3.56 (2H,

s), 4.29 (2H, s), 6.95-7.05 (3H, m), 7.14-7.16 (2H, m), 7.24-7.26 (1H, m), 7.31-
7.35 (1H, m); .
LRMS ESI m/z 325 [M+H]"

Az 12: N-{2-92d A -5-[(1R)-2-BER-1-(tert-FEHHEA @I SAD A L [¥ D} T Fo}vfo| =

ol
H*'Cﬂa oSl

oL

|
o

(o]

N.N-TH e ZE Zo}lnfo] = (25ml)F N-[2-H1 & & A -5-(2-H 2R -1-3lo| =2 Ao &) ¥ d ] L Eo}m}o] = (& & [Organic
Process Research and Development 1998, 2, 96-99] %) (4.12g, 11.8mmol) &N ol Ao A & A3} tert-HE
gegAdd F28F0]=(3.50g, 23.2mmol), o] 7] t}=(1.90g, 27.9mmol) ¥ 4-(tjH el o}u| )3 2] ¥ (40mg, 33umol)S
A7FsEATh A E & NS Ao A vhA wRkstar, §ulE A ASIAL A =S ol E oA El o] E(70mD el ¥ AT f71=
S E(100mDE A A 3ta 24 B2 S g opAlE| o] E(20mD) & FE3A ). f7]1 52 skl A4H2M, 50mD), 95
(100mD= A HakaL, :12=MgSO Az v A BdE A=ntE 29 (AHJAS 5 WA 25% o9 opAlH o E) &2 A

Alskel A FAe] 9 (5.7g) S5 AT

"HNMR (CDCls, 400 MHz) & : -0.08 to ~0.05 (3H, m), 0.09-0.11 (3H, s); 0.89-
0.90 (9H, m), 3.38-3.55 (2H, m), 3.78-3.84 (1H, m), 5.06-5.11 (2H, m), 6.90-
6.97 (1H, m), 7.03-7.12 (1H, m), 7.24 (m), 7.36-7.43 (5H, m), 7.67-7.78 (m),.
7.88 (d), 8.74 (d);

LRMS APCI m/z 464/466 [M+H]"

Az 13: 2-(3-{2-[(2R)-2-(4-WA A -3-E 2 o}u| = ) -2~ (tert-FHE -t H A F U Ao Do}n| =] -2-H|
92 28}9d)-N-Q,4-0FZ 2 Z)otAH| Eo}vlo| =
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H c;,Si
3

Az 12 3+8HE(500mg, 1.08mmol) 2 Al 2o 10 3}8HE(780mg, 216mmol)S 71 dal 90C ol A 24435 <F L wks}
ATt WS A7) EAS ebgol &aAIZ] & A7 AL, Y] EAS HoldolH 2o YA HAES oA FAIA
th ol S ZHA NS BAS J2ulE 29 (HER22WH S 0 WA 5% WekS) = A At oo g B 2 (x &
EA) 7] 31 A A A WA (425mg)S F58H T

L
2
r (

"HNMR (CDsOD, 400 MHz) 3: -0.20 to ~0.18 (3H, m), -0.04 to 0.00 (3H, m),
0.78-0.81 (9H, m), 1.01-1.03 (3H, m), 1.05 (3H, bs), 2.62-2.74 (3H, m), 2.83-
2.88 (1H, m), 3.52 (2H, d), 4.31 (2H, s), 4.68-4.71 (1H, m), 5.17-5.19 (2H, m),
7.00-7.23 (7H, m), 7.29-7.41 (5H, m), 7.44-7.49 (2H, m), 8.57 (s); LRMS ESI
m/z 748 [M+H]";

HRMS Ca1Hs1Cl2NsO,Si 748.3009 [M+H]" 2 = x| 74-8.3066.

Az 14: 2-(3-{2-[@R)-2-(4- NS A|-3- £ 2 F o} 15 W) -2~ (tert-H 2 T W LA FL S Aol Dopw] 1] -2
Y228} 99)-N-(3,4-t] W DAl ) ol Al Eckuto] =

HSC bHa

Az 13004 9] efmpo] =, Ao 1204 2] BE3she B Al 119 71 A€ WH S AFE-sho] Al 2383t

'HNMR (CDCls, 400 MHz) §: -0.17, -0.16 (3H, £x s), -0.05 to -0.01 (3H, m),
0.78-0.82 (9H, m), 0.97-1.01 (6H, m), 2.19 (3H, &), 2.20 (3H, s), 2.56-2.90 (4H,
m), 3.54-3.63 (2H, m), 4.28-4.35 (2H, m), 4.67-4.74 (1H, m), 5.06-5.09 (2H, m),
5.58-5.62 and 5.99-6.03 (1H, m), 6.87-7.25 (9H, m), 7.35-7.44 (5H, m), 7.68-

7.79 (1H, m), 8.30 (d), 8.43 (d), 8.71 (s), 8.74 (s); LRMS ESI m/z 748 [M+H]";
HRMS CygHs7N304Si 708.4191 [M+H]* & = 5/ 708.4156.

Az 16: N-'ld-2-(3-{2-[QR)-2-(tert-FEH A @A T L FA)-2-(3-E 2P o}n| =-4-3}o| EFA| # D)ol D o} ]
]-2-vEZ2d}d)o| Ectrfol =

nef e
HGT S
THETT " H\/@
N. N.
HN.
D
o]

-2 (10mD) 3 Al Zd 13 3355 (100mg, 134umol) ¥ &AaA ZeE(10%, 20mg)<S 50psi/A =M 6A17Hs<F 4=
SAAY EFES Y HEAE 53 044*]7] , 2 E A AL EAS B AUEF &0 AEA]7] L, oﬂ 2
ORAIH O] E(BOmD 2 FEa At 7155 ST AUER &9, 9@ x mDE Al H sk, 12 (Na,SO Azt 8784
EZS Yo EoEE(x 3 dEA7| L FHAAAM BE(24mg) S T538F T}

= T
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'HNMR (CD30D, 400 MHz) &: -0.19 (3H, 8), -0.02 (3H, s); 0.79 (9H, s), 1.04.
(3H, s), 1.07 (3H, s), 2.62-2.89 (4H, m), 3.48-3.56 (2H, dd), 4.35 (2H, s), 4.61
(1H, bs), 4.69-4.72 (1H, m), 5.17-5.19 (2H, m), 6.79-6.85 (1H, m), 6.91-6.94
(1H, m), 7.04-7.06 (1H, m), 7.11-7.28 (7H, m), 8.12 (1H, d), 8.27, 8.59 (1H, 2x
s), .

LRMS ESI m/z 590 [M+H]";

HRMS CasH47N30,4Si 590.3402 [M+H]" &1 = 11 590.3409.

Az 16: 2-(3-{2-[(2R)-2-(tert-HE U HE AT L ZA])-2-(3- X2 Do} -4 -3to| EF A F D)ol D o} 7| 2= ] -2
WYZ 28} 9)-N-(3 4- T g el @)} A Eclrto] =

H
HCJ GH,
HG, oSy CH,
3 n n
CH,
HOQ/'\/J H, o
HN.
7
o

A zof 1404 2] ofmfo]l= & A o 1500 7] A H HHE ALt A Z3A T AN ES AZ2vfE 9 (Y S 229 |
1z 0 WA 3.5% WetE + 0.3% $EYohE A st A ¥ A|(85mg)S 533t}

"HNMR (CD;0D, 400 MHz) 5: 020 to -18 (3H, m), -0.03-0.00 (3H, m), 0.79-
0.81 (9H, m), 1.02-1.05 (6H, m), 2.19 (3H, s), 2.20 (3H, 5), 2.61-2.73 (3H, m),
2.83-2.88 (1H, m), 3.46 (2H, dd), 4.27 (2H, 5), 4.65 (1H, dd), 6.78-7.22 (8H, m),
8.12 (d), 8.27 (s), 8.59 (s); .

LRMS ESI m/z 618 [M+H]";

"HRMS CagHs1N;04Si 618.3722 [M+H]* 4= 7| 618.3701.

A zd 17: HE(3-B2 R J)o}A Ho|E

Br. 0.
~ch,
[¢]

olAE S 28+0]=(0.7ml, 9.3mmoD)S 0T HAs}lA WE-E(500mD)F (3-EZEHI)oFA E4H20.0g, 93mmol) 84
of AA8 WIS, WGBS 5AEY HA A2A AAEART BulE AFel A AAG L, A5 oA IR
g Qe A &3 Al 7] 3 S EF AN A XA 713 JFol| Al FHAIAA T4 2de] 1A 33HE(20.6g)S 533t

'H NMR (400MHz, CDCls): &: 3.59 (2H, s), 3.70 (3H, s), 7.17-7.24 (2H, m),
7.37-7.45 (2H, m); LRMS ESI m/z 253 [M+Na]"

Azxd 18: HE [3-2-FAZ2d)H d ] oA E o E

o
H,C ok,
o )

EgHEFA WEALo] =(28.3ml, 98mmol), A Zd 172 A4 E(15.0g, 65mmol), o] AT ZH Y O}H]EHO]E(lo.SrnZl,
98mmol), ZE}E (1D oFAlEH o] E(750mg, 3.30mmol) X EF-22E-EU X ~H(2.0g, 6.5mmol)< %-Eroﬂ(75ml)voﬂ_
21 100C oA 5A17HEeF wRkelgith, Wzh$o RE-SES o & ofAH o] E(150mD) ¥ 4M &3} zg%f —’F%O—’,*(E)Oml)ii i
A8kl 158 %<k wukslglth £35S o}l B Al(Arboceli 52 AT o)A o] A7) L 7148 He] o] ﬁ%oﬂﬁ FEAA
o} oo, IFES tol g o gl Z: A Q1S 0:100 WA 25:75%2 &FA]7|= A 7pAx A9 ;EU}E:LHME A Al
A& vzl or gAstel 4& F4 ool A 3gE& 94% T8(12.69) % TS5t
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'H NMR (400MHz, CDCla): &: 2.15 (3H, s), 3.61 (2H, s), 3.69 (5H, s), 7.10-7.13
(2H, m), 7.19 (1H, d), 7.30 (1H, t); LRMS ESI: m/z 229 [M+Na]"

Az 19: W€ [3-(2R)-2-{[(AR)-1-¥dol@)olr =} Z 2 F)H d [o A H| 0] E sto|E2F 2o =

HCI
H
N. fe]
@\-/ ~ CH,

CH, CH, ]

fE2 20 (400mD= A Fd 189 YA E(8.5g, 41.2mmol), (R)-a-w&wl Ao} (4.8ml, 37.2mmol), &F Ed o}
MEA BESFo] =gko] =(11.6g, 56mmol) ¥ 0]—*1]54(2 2ml, 38mmol) & NS 420 A 48A] 75 <F W EHA F T BHAk
TAYESF 23-8H(200mD)< XU}O}O% e &35S 3W¥AI7] A, vl BF w74 agksllth A4S stk
2229 HRI(100mD o2 FZ3 ot oo A, 7] &H 5 %LO}°4 Ak ak Aol A A E2AI7] AL, Rl A E5A
Aot OZZ 2 W e g Ry olE 99:1:0.1 WA 95:5:0.56% §EA17]&= Ae7tAd 44 azvtE ey = A A
A AA FEYA o] A (RRe] )9 411 £3ES 2 F4 2UB.719)=E 53t FstravEEs 1M &9
40ml, 40mmoD) = A 2] ¢t A sH(t] o] A 2 H| 2/W|eh-Z)E 33] A& AA|ste] WA AHd 19| 1A FES
50% +5(5.682) 2 53131t

'H NMR (400MHz, CD;0DY): 8: 1.18 (3H, d), 1.68 (3H, d), 2.60-2.66 (1H, m),
3.15-3.26 (1H, m), 3.25-3.30 (1H, m), 3.31 (3H, s), 3.62 (2H, s), 4.59 (1H, q),
6.99-7.02 (2H, m), 7.17 (1H, m), 7.25-7.28 (1H, m), 7.48-7.52 (5H, m) LRMS
ESI m/z 312 [M+H]*

A zd 20: ME{3-[(2R)-2-olr| =X 2H ] d}o}AH 0| E

HN. O
2 \CHS

CH, o

Azl 19 BAE(7.69g, 22mmol) B R EFI©]E(6.94g, 110mmoD) 9] &N Ak 20% Zehg sho] =FAte]
=(2.00g) EA3tel 75 C7AA] 7k 8k e 90 ol whe- %?}%E ALA YA 7) 3L of A (FF )l o A7) AL
°4°“° Aol FHA 2 Afes U222 EHRI00mD) 3 0.88 R H100mD A 8 A)7] 3t -2 22l 39
TEE ﬂ%i;ﬂ]ﬁﬂ‘”l(mOml)OE ZohaL, 71 Bl Feke] kvl adlg el A7 AT A 55
sHaltt.

[]
NAN B4 9ele) FA| SRS AT +ELT8E S5

"H NMR (400MHz, CD30DY): : 1.06 (3H, d), 2.57-2.67 (2H, m), 3.05-3.12 (1H,
m), 3.63 (2H, s), 3.67 (3H, s), 7.09-7.13 (3H, m), 7.23-7.27 (1H, t); LRMS ESI
m/z 208 [M+H]"

Az 21: vd (3-{(2R)-2-[(tert-F-FA| 7t d)opr| = | Z 2 F} v d) ot A El o] E

Q. N O
X T <, on,
0 CH o

AZA 04 AR FAL PYL G55 AZA 209 DAL F-terH Y AHAAA =20 34 29
w4 SRS 7% £ ER S5

'H NMR (400MHz, CDsCls): : 1.07 (3H, d), 1.43 (9H, s), 2.61 (1H, dd), 2.8 1
(1H, dd), 3.60 (2H, s), 3.69 (3H, s), 3.89 (1H, bs), 4.36 (1H, bs), 7.06-7.19 (3H,
m), 7.22-7.27 (1H, m); LRMS APCI m/z 306 [M-HJ

Az 22: 3-{@r)-2-[(tert-F-FA 7t D)otr] = | T2 9 } 5 d)op A EAF
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XO\H/NH OH

H Egsto] =2 F2H(100ml) = A %4 21 3}35(8.31g, 27.1mmol) ¥ F2kste]F &N (&5 1M, 54ml, 54mmol) g
55 200 7HE o Aol nnkElgi Tt ool HkS EFES WFo A FEHEA AL, A BFHES 2M IS AHE5]
pH 22 A S A AT} o] F EFES o g ofAlH o] E(3 x 75mD) = F=38taL, 7] NS §ale] 94(100mDE A &
shar, Shak wl gl A A=A 713 A Fo| A 5 8ke] A @ U9 A SH3HES 82% 75(6.50g) = 5353t

"H NMR (400MHz, CDsCls): &: 1.07 (3H, d), 1.40 (9H, s), 2.61 (1H, dd), 2.7~
2.88 (1H, bs), 3.62 (2H, s), 3.89 (1H, bs), 4.39 (1H, bs), 7.07-7.16 (3H, m),
7.22-7.27 (1H, m); LRMS APCI m/z 292 [M-H]

Azd 23: A2 B-{CR)-2-[(tert-FF A7t d)olr| =] T2} 3| d) oA El o] E

S ‘A@Y“@

Az 22 A4 E(6.30g, 21.5mmol), 1-(3-t]d|&olu] -T2 A)-3-0| e J}H ]olulo] = slo| =2 S 2 e}o]=(4.14g,
21.5mmol), 1-3fo] =2 A Ml 2 E gl o}F $3}5(3.30g, 21.5mmol) © E&]o|go}ql(4.85ml, 43mmol)<S 1085 A&
ol v ZFZ 2 A(100mD)F oA wukakAth Mlad &=7-8(2.2ml, 21.5mmol)S 7}atar, EHES Ao 1847t
Zol wutel gt e EFES C)F 2 29 H QA (50ml) .2 A5, BFFEAUER £99(100ml) 2 944(100ml) =
Al A star, Akt A Azeta JFol A F53to ] FEd U] BA SFES 50% T&(4.16g) 22 5

ssieh.

'H NMR (400MHz, CDsCls): &: 1.04 (3H, d), 1.44 (9H, s), 2.59 (1H, dd), 2.81
(1H, dd), 3.64 (2H, s), 3.87 (1H, bs), 4.34 (1H, bs), 5.13 (2H, s), 7.07-7.11 (2H,
m), 7.13 (1H, bd), 7.22-7.27 (1H, m), 7.29-7.38 (5H, m); LRMS APCI m/z 382
[M-HY

Az 24: 94 {3-[(2R)-2-°tr| =22 |3 d} oA H | E

A3} A (YL 4M, 5.43ml, 21.72mmol) S T2 AH50ml)F Al &4 23 A 5(4.16g, 10.86mmol) & Nol| H7}a}ar,
AR E GNG Ao 724750 wakEith S S WFol A AAst, FFES UIFZ a2l SajA]7) 1, g
AFAUEF £9(50ml) 2 G5(60mDE Al H stk 7] €98 Sabal | FAd el A A FRA 7] 3 A Fo A 558k
A A o 9 o] A 3RS 93% -8(2.85g) E 58T

"H NMR (400MHz, CDsCly): &: 1.09 (3H, d), 1.55 (2H, bs), 2.48 (1H, dd), 2.66
(1H, dd), 3.10-3.18 (1H, m), 3.65 (2H, s), 5.17 (2H, s), 7.09-7.13 (2H, m), 7.14-
7.18 (1H, bd), 7.24-7.38 (6H, m); LRMS APCI m/z 284 [M-HJ

Az 25: {4 (3-{(2R)-2-[((2R)-2-[4-(AA EAD-3-(E=2 Lol ) F | -2-{[tert-FE(HHD) A L1 & A } ol
Dotr| =]z g d)otAEH o] E
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CH
HC [ th,
STV
Ny
‘ S CH P )
Z HN\ﬂ/H

Azzof 12 A4 E 2 Alxd 24 AP EZHE] Ao 139 AZWHI FAFS WH S ALE8te] 24 9 U] A 313E
S 25% &2 AxsT).

LRMS APCIm/z 667[M+H]1*

Azxd 26: {3-[(2R)-2-({(2R)-2-{[tert-F B H DA L 15 A} -2-[3-(ZEE o} 1| 1)-4-3o| =5 A # d | ol D } o}
)Xz g ] d} oA EAL

H.’l
HieJ on

H,C’ )
3 HSC/ o

CH, )
HO

HN. H
T
A Zd 25 A4 E(851mg, 1.27mmol) Z 10% Pd/C (50mg)S Mgt FEA|7]aL, T35S 524 7] A 60psisfel 22
of| /] 72A17HEQF akal Sl t). o] & Wk-g S3E-S HE o o] =(Filter aid:i s F 1)l oA 7]a1, o NS ZFol|A] &
EA A 2 A o] FA 3ES 94% &(580me) E 53T

"H NMR (400MHz, CDCls): 5: -0.09 (3H, s), 0.08 (3H, s), 0.88 (9H, 5), 1.12,1.24
(3H, 2xd), 2.07-2.82 (2H, m), 2.99 (1H, dd), 3.18 (1H, dd), 3.60 (2H, s), 4.16-
4.22 (1H, m), 4.97-5.07 (1H, m), 6.87 (1H, d), 6.99-7.32 (6H,.m), 7.93 (s), 8.17.
(d), 8.33 (s); LRMS APCI m/z 487 [M+H]

Az 27: 2-{3-[(2R)-2-({(2R)-2-{[tert-RE(H D) HA L&A} -2-[3- (X2 L o}7| o)-4-3o| ES A F d | ol B}
ol =)Z 2 |3 d}-N-[4-(H Dot )l d J ol A Eotufo] =

HSC)EE:H
HC N s/k : (I:H,
MO Z N‘“cu,
f P
o CH, 0
HN. H
b

N, N-tH g ZEo}ufo] =(2ml)F A %4 26 A 2(100mg, 206umol), 3o == A Ml % E 2] o} 23} %(32mg,
206umol), 1-(3-tH|"doln =z 2 )-3-od7}H r]o]n}o] = slo| =2 =2 g}o] =(40mg, 206umol) X E ] o go}nl
(58uk, 412pmol) 9] &S Aol 10&5 < wtsksith, o] 5, 4-(tw g olm] )il A ol7l(31mg, 206umol)S % 7+
stal, EFES AR A 204179 Wkt o] & Sl E 1 Fol A A A, FFES I 22 EHJLZ 54 A]
713, BRFFAUES §9(20mD) 2 94(20mD)E Al Fetar, ik vl v Eogell A A2 7], Rl A FFAIAA &
Aol A4 3ES 10% & (131mg) & 53 o

"H NMR (400MHz, CD3Cls): 0.17 (3H, s), 0.00 (3H, s), 0.83 (9H, s), 1.08 (3H,
m), 2.80-3.00 (10H, m), 3.47 (1H, m), 3.66 (2H, m), 4.23 (2H, m), 5.48 (iH, m),
6.66 (1H, d), 6.70-7.23 (10H, m), 7.97 (m), 8.27 (s); LRMS APCI m/z 504
[M+HT
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A Zd 28 2 29:

Az 279 71 A H H I FARRE TS

& AHEato] Az 26 A= B AT ofl e REE shY]ol VA E ek &
Zb = SFHES Azl th HHEES TLC B4 o2 3538101, 4204 18 WA 7241 7He ¢t anks ol o),
CH,
HC H,y
H’cl-x,c/s‘\o o
o
Q,
HO Hy
HN\[rH
[e]
k=2 Q4 ol =8
28 R _cn, | LRMS APCI m/z 632 [M-HT 99%
SIT
{HN (e

29 LRMS APCI m/z 6618 [M-HT 99%
NH,
o

A F o 28: N-[4-(o}n] =we)H d Jo}A| Eolufo] == 3 []. Med. Chem. 46, 3116, 20031l 7] A% v}e} o] A%
Hba=

Az 29: 4-(o}n] =H &)l Zolufo]l == WO A 0208586035, p2399] 7] A% vpe} 7o) A %31t}

A x4 30: [3-(2R)-2-{[(1R)-1-FdE]o}r =} Z 2 )¥| d | o} EAL

S E A9 (EF 1M, 90ml, 90mmol)S HEH-2-(200mD 5 Al 2o 19 A E(13.50g, 43.5mmol) &Nl H7}shar,
EES A 204 18A17HEeE wkE itk 1M GAH90mD)S WHe EgEo FH7bslar, Wl eSS X gl A A A skt
AE AAEE o 7etar E(20mD) 2 o e-&/toE olg 2] 20:80 EF== M A3t 18] 1A sHES 91%
F&(11.82) 2 53519tk

"H NMR (400MHz, CD;OD) 8: 1.16 (3H, d), 1.62 (3H, d), 2.66-2.62 (1H, m),.
3.13- 3.26 (2H, m), 3.46 (2H, s), 4.48-4.56 (1H, q), 6.92 (1H, d), 7.19 (1H, s),
7.18-7.22 (2H, m), 7.45-7.52 (5H, m); LRMS ES| m/z 298 [M+H]"

Az 31: N-1-0}ehatd-2-[3-(2R)-2~{[(IR)- 1~ Aol & ] o} ] 1} Z 2. 2) 5 ] o} 4 Echrfo] =

@w,“ oY

1-olt}bateolwl(5.44g, 36.0mmol) T Edle€olwl(15ml, 108mmol)< Tl FZ 2 u € 21(200mD)Z A% ¢ 30 YA E
(10.7¢g, 36.0mmol) &o] A7}&2c) o]oj A, 2-F 72 -1 3-trdolnthZa] v AALZE 0 2 F AH 0] E(10.0g,
36.0mmoD) & F7Fstal, TF=S A2olA 2A3s ok wksl it whg 8= =2 AlHsaL, §7] 4S5 Sk vk
YgAtol A Axstal R Fo A ==A 7 USFE 20 H Qi e2:0.88 R oS 95:5:0.52 &5 A7 A 74
AY AZvEOY 2 FFES AASAA T Jeo] YHES AHFY 5(17.69)= 53530
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'H NMR (400MHz, CDsOD) &: 0.89 (3H, d), 1.35 (3H, d), 1.65-1.75 (6H, m),
1.98 (6H, m), 2.04 (3H, m), 2.37-2.42 (1H, dd), 2.65-2.74 (1H, m), 2.95-3.00
(1H, dd), 3.36 (2H, s), 3.98 (1H, q), 6.89 (1H, d), 6.98 (1H, s), 7.09 (1H, d), 7.17
(1H, 1), 7.22-7.27 (1H, m), 7.30-7.38 (4H, m); LRMS ESI m/z 431 [M+H]"

Az 32: N-1-olhete -2-{3-[(2R)-2-o}v| = =2 8 |9 ) o} 4| Eo}rto] =

H
H N N
m \@

Azel 200 A= I AR RS AREste] Az 31 AR EZHE g o] #A] S 92% TEE F5EITh

pud

"H NMR (400MHz, CDOD) 8: 1.09 (3H, d), 1.66-1.72 (6H; m), 2.00 (6H, m),

2.03 (3H, m), 2.58-2.70 (2H, m), 3.10-3.16 (1H, q), 3.40 (2H, s), 7.05-7.28 (4H,
m); LRMS ESI m/z 327 [M+H]*

Azl 33: 2-(3—{(2R)-2-[((2R)-2- [3-(oFAI L o}v] ) -4-(N A LA T ] -2~ {[tert-H (I A DA A& A} ol D)
obu] ] =28} 5 9)-N-1-o} et opa| Eofuto| =

8,
e 9

[¢]

229 2(0.5m)ZE Al Zd 12 A E(696mg, 1.5mmol) D A Zxd 32 A E(978mg, 3.0mmol)e] EIE&S 537
90T 7FEate] H S22 EH LS T 2A AT vhE &35S 184115 90Tl A 8= = 7HE 38kl A&7t

A YA A, v AGA AP ES Y222 QLW E-E:0.889E Y olE 98:2:0.22 §FA17|HA Aej7bAd 44 A2
ntE 2 2 GAlste] @& B FE o] A FFES 59% FE(630mg)=E 53k

"H NMR (400MHz, CD30D) &: -0.18 (3H, s), 0.00 (3H, s), 0.83 (9H, s), 1.05-
1.08 (d, 3H), 1.66-1.72 (6H, m), 2.00 (6H, m), 2.02 (3H, m), 2.52-2.71 (3H, m),
2.84-2.96 (2H, m), 3.36-3.41 (2H, m), 4.68-4.72 (1H, m), 5.20 (2H, 5), 6.92-7.18
(6H, m), 7.30-7.50 (5H, m), 8.22 (m), 8.36 (s), 8.54 (s); LRMS ESI m/z 710
M+H]"

Azl 34: N-obehateh-1-2 -2-(3-{2- [(2R)-2-({(2R)-2-(tert-H AT W B & & A])-2-(3- £ 2 L o}v] 14 -3}
o) =8 A # )l & obn) =] T 2.7 ) w0k Al Eohrto] =

HC CHs
HsCx SCHy
S

He”
i i

Feasesage

HN. H
T

0

A zel 200 A= I AR RS ARG she] Alxol] 33 A E R E FHE TEA dEe 54 e A¥A 5

2 559,
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'H NMR (400MHz, CD;OD) &: -0.17 (3H, s), 0.00 (3H, s), 0.83 (9H, s), 1.04-
1.06 (d, 3H), 1.69-1.70 (6H, m), 2.00 (6H, m), 2.03 (3H, m), 2.52-2.70 (3H, m),
2.88-2.94 (2H, m), 3.37-3.38 (2H, m), 4.64-4.69 (1H, m), 6.92-7.18 (6H, m),
8.00 (1H, d), 8.30 (s), 8.56 (s); LRMS ESI m/z 620 [M+H]*

Az 35:1-B-B2EId)-2-HEZT=2H-2-&

Br OH
He” TcH,

=

T

Wgut 1|4 B 2uto]=(t]d g o g 2% 3M |9, 51.6ml, 155mmoD)-& 0 Cll A F4= tlol & o 8l 2(200m) % 1-(3-
HER-9d)Z29-2-2(15.0g, 70mmol) &Nl 3] H7betar, E3ES 3A 7 wkslglnh vhg £35S
0C=E Adztetar, 23} Asld iy 8oz AA3 AL 771 €95 A2 A, AU ERlA A
ZA 713 Aol A sFAFTE o)) FFe 3 2 A 90:5:59 tFZ2 W H QLA L HEE R §EA]7]HA A
7P AR ARvtE R GAlste] 2L 3 2 A& 83% 5&(13.26g) 2 #5383t

'H NMR (400MHz, CDCl3) 8: 1.22 (6H, s), 1.42 (1H, bs), 2.74 (2H, s), 7.15 (2H,
m), 7.40 (2H, m)

A Zd 36: N-[2-(3-B.2R2HY)-1,1-gH e d]-2-F 2 Zo}A| Ec}ujo| =

Br: N <
e
HC CH, 0

FZ2 2 EYEZH(6.63ml, 105mmol) S A 2ol A o} Al EAH25mD)ZF A ZF o 35 WA E(12.0g, 52.0mmol)&] A ykE<l
LHo H7tslnh AAdH &NS 0C7HA B2hsta, 255 10T v = A8t g 42H25mD) S H7hsh it

AdE NS IAFE S wksar, A5-9ofl Ba a3 o] BAbdES Hrtste] d7IsAIF T AL ES dd oA H o E
(2 x 500mDE FF3HaL, 7] €94 g8t =(50mDE Al A koL A EFA ol Al 1 2A] 7] a1 2 g A 553t 2

AN 1 Fe] BA shtESs FEA T8(16.082) 2 5331t

H NMR (400MHz, CDCls) &: 1.37 (6H, s), 3.02 {2H, s), 3.94 (2H, s), 6.17 (1H,
bs), 7.08-7.03 (1H, d), 7.10-7.13 (1H, 1), 7.26 (1H, s), 7.39-7.32 (1H d,); LRMS
ESI m/z 306 [M+H]"; OIAl 24 CpHisBrCINO @7xl: C47.32; H4.96; N
4.60; 2 =] C 47.26; H 4.87; N 4.65

A zd 37: 2-(3-BE2RHY)-1,1-tH o do}ql

Br. NH,
H,C” CH,

N EFL-(250mD) S Al Z 4 36 A E(32.0g, 105mmol), E] 29-d10}9.60g, 126mmol) ¥ o} EAHG0m]) &ML 37 &
S22 g 7gEigltt whe SR ES AR o2 YA 7 A o 3Tt A S A F A FHAT) AL, FASGER &
A (1M, 450mDS AHg3te] G73kA 712, g EF 229 EH (2 x 500mD o2 FE3F4 . 7] £92 33te] F<4(50ml)
2 AH ki, FAGEFAA A2A7]a Agol X sH5AAAM AL Ao ®Al 8HgHE S 96% TE(23g) 2 553

.

"M NMR (400MHz, CDCl3) 8: 1.12 (6H, s), 1.84 (2H, bs), 2.62 (2H, s), 7.16-7.08
(2H, m), 7.36-7.32 (2H, m); LRMS ESI m/z 228 [M+H]"

Az 38: [2-CB-E2EHY)-1,1-HH B ]FEA tert-FE A LHE
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CHy
RPN g

A Zo 37 A E(5.0g, 22mmol)S Y22 H A (BG0m)F vl -tert-H-E t]7tH 0] E(5.26g, 24mmol) & ] 2] &} 1L,

20A1ZHESE TS Th WS EFEE BGEOmMDR ARSI F7] FE Fote] FAFEFOIA A2A ]2 WA
SAZIT oA A ol e B A (ARE AET WEEF 2M ghr]o} A1) AHgsel Ak, HEee
WIS FEA7IV AR B4 AW AzkE e 2 GAstel 24 el FA HFES 4B 78

(7.23g) %2 533t}

"H NMR (400MHz, CDCls) &: 1.27 (6H, s) 1.50 (9H, s), 2.97 (2H, s), 4.24 (1H,
bs), 7.05 (1H, d), 7.15-7.11 (1H, 1), 7.30 (1H, s), 7.35 (1H, d); LRMS ESI m/z
350 [M+NH4]"

Az 39: A 3-{2-[(tert-F-FA7tRD)oln| ] -2-HDd T2 A}l Z o o] E

o

©/\° e cﬁ\ﬂ/ \|<cua

A 458 (60ml)F Azl 38 A4 =(3.9g, 12mmol), [1,1'-¥] (T #2239 )3 =4 | o) S 2 =225 1D (1.00g,
1.3mmol) 2 Egod o} (3.3ml, 24mmol) &S 5A]7H5<F 100psi °”¢§}E]' 3t A 100C =2 7L skt W=
WS TEES o} B Al (S2AFE)] o] A 7] 3L q%ug AFo A FF3A . FFES oY olA|H o] Eo 83 A]7]aL B

A2 ER £9(50mD) 2 442 x 50mDE A A3t #7] 4 FAUEFGN A AFRA 7] AFol A 53]
oA e 98 SE5YTH o] UL 100:0 U] 84:162] A ol EHo|ER &A1 7|HA Ag 744 AH
Azt 2 GAstedA] AL 3 9 U] %A FFES 61% T8(2.81g) = 55313t

'H NMR (400MHz, CDCly) 8: 1.25 (6H, s), 1.45 (9H, s), 3.05.(2H, s), 4.22 (1H,
bs), 5.35 (2H, s), 7.32-7.48 (TH, m), 7.86 (1H, s), 7.93-7.97 (1H, m)

A Zd 40: WA 3-(2-o}n=-2-HEZ 2 H)HI R o] E slo|=REF R Fo|=

NH, HCI
0
HC CH,

Azol 240 AZWY ) FAT AZEE S o] Sato] Alxo] 39 AT ZHE WA Do) WA R
Salr),

rulo
©
§<
4
o
fu
a0

"H NMR (400MHz, CD3OD) &: 1.33 (6H, s), 2.98 (2H, s), 5.37 (2H, s), 7.31-7.53
(7H, m), 7.93 (1H, s), 8.00-8.04 (1H, m); LRMS APCI m/z 284 [M+H]"

Az 41: 14 3-{2-[((2R)-2-[4-(AA K AD-3-(X2Lo}v )F d | -2-{[tert-FE(HAD A L1 EA el &) o}
L]-2-vEZ2g iz ol E

el
- Q’L*Aﬂji O
ol el g A EAbo] = (10mD) % Ao 40 44 E(1.81g, 6.38mmol), A% 1 2 (2,962, 6.38mmol) % VAL
(1.76g, 12.8mmol) 9] TFES 40A]7H 52 95T oA 71E3sit. WZ4d kg & %L 53 E(250mD = 3 35ta, ol of
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AlEl°] E(3 x 50ml) & Tgo}s’ﬁ% 7] NS Fgato] EFEAUER £9(50ml) B 942 x 50mD) = Al H sk, At

UEFAAA AZA 7131 Z1Fe A sFete] QdA A 2 dS 753130t o] 248 50:509] tEZ 2 ell:d A%, o
o= 100:0 WA 98:29] t]EF 22 W H M e 2 85 A7]= A8ty 4+ iiﬂ}ilﬂﬁi}i Ak e 7Hedst

of Adgk NS FLAI7) AL, FHFES 100:0 WA 98:29] S22l e 2 &EA17)= A A A A2
EO R F7LE GA o}ow FA AL FEUTE o] S tolld o H E(x 3)E FHAAA 34 o] A 3ES
20% 5+£(0.83g) = 5313t

'H NMR (400MHz, CDCls): &: -0.15 to —0.17 (3H, m), -0.03 (3H, s), 0.79-0.82
(OH, s), 1.01 (3H, s), 1.04 (3H, s), 2.62-2.86 (4H, m), 4.66-4.74 (1H, m), 5.06-
5.07 (2H, m), 5.36 (2H, 5), 6.88 (1H, d), 7.01-7.05 (1H, m), 7.27-7.50 (12H, m),
7.74 (1H, m), 7.87-7.96 (2H, m), 8.39 (s), 8.40 (s), 8.76 (s), 8.78 (s); LRMS
APCI m/z 667 [M+H]

Az 42: 3-[2-({@R)-2-{[tert-H (A D) A L1 LA }-2-[3-(T 2 Hopw] 1)-4-3ko] =ZA| 5 d ] ol B} o] 1)
Pt ELE )

Abgako] Alzzd 41 % %ETH FA shtE S Azslv vAA AEEE T

o
ofld o HZE(x )= FHAIAA @2 32 1] 34 8FES 97% TEZ T

'H NMR (400MHz, CD;OD): 8: -0.12 (3H, s), 0.05 (3H, s), 0.81 (9H, s), 1.24
(BH, s), 2.98 (2H, dd), 3.26-3.30 (2H, m), 4.91 (1H, 1), 6.89 (1H, d), 7.02 (1H,
m), 7.37-7.49 (2H, m), 7.85 (1H, bs), 7.93-7.96 (1H, d), 8.1 (s, 1H), 8.32 (s),
8.61 (s); LRMS ESI m/z 487 [M+H[

Az 43: (4-3o|=EA -2 5-HHd s d)oN EUEY

H,

OH

N\\\/é/

CH,
a2 2 EHA(10mDF (4-mEA -2 5-t e #H D)ot A EYE-(0.5g, 2.9mmol) & N-& -80CT7HA| W2 7]aL, HE
EflB Zupo]l=(fEF 229 H el S 1M, 14.3ml, 14.3mmol) 2.2 A 3}H T} Hh-g E3HES F712 3085 -80C ol A
WEbEFIL, QA 7FEOE ALk 7L st uke B RS Bl A JEE ¥3F £9(20ml) o2 :_%,\] I3, gES
RISt 71§98 Q0mDE AH T FAEF FA QLA ATAN SR D 24 nPEL
oA 3080 M 55479 o] AU A8 5§ 5T QS BE o Eeh ek 4 s

F4F 60% Bt g e T 1o T4 532(0.282)S F58H%

"H NMR (400MHz, CD3OD) &: 2.13 (3H, s), 2.23 (3H, s), 3.66 (2H, s), 6.60 (1 H,
s), 6.98 (1H, s); LRMS ES| m/z 160 [M-HJ"

A Zd 44: (4-3Fo|EEA]-2,3-tHEHd)oMH EYER
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A %4 432 xﬂZHWth GALE WS AL

3ho] (4-m B A -2,3-0) W] & 5] )04l =
B9 949 82 A 285}

YELZRE 74 139 A4 38

'H NMR (400MHz, CDCl3) &: 2.20 (3H, s), 2.24 (3H, s), 3.62 (2H, s), 6.64 (1H,
d), 7.03 (1H, d); LRMS APCI m/z 160 [M-HJ"

Azxd 45: (4-3to| =FA-3-HdH )N EYEZ

HS
OH

A zd 439 AzLH I} AL S ALE

sho] (4-v| 5 Al -3-H G DA EUEL 20 H e 34
Fee AxsA.

'H NMR (400MHz, CDCly) 5: 2.25 (3H, s), 3.65 (2H, 5), 4.98 (1H, bs), 6.76 (1H,
d), 7.01 (1H, d), 7.07 (1H, s); LRMS ES! m/z 146 [M-HJ

Az 46: 4-(2-ot7 = E)-2,5-T|H e ¥ =

CH,

OH
HN

CH,

A B (15mD)ZE A %4 43 A E(0.28¢g, 1.74mmol) £HE 164 7H5¢F &+ YA (Raney Nickel: 524 %)(0.1g, 50%
w/w) gl A 60psio 2 FASAI T HhE E3ES A7) Sl E AFol A AASATH FFES WS, o] Fo
= HEET IM GEYoLRE §EA 7] & SOl 2SR & ALE5te] GA|stodA] F4 o do] 1A 3HFES 53T

THNMR(400MHz, CD;0D) &: 2.11 (3H, s), 2.19 (3H, s), 2.63-2.67 (2H, m), 2.72-
2.76 (2H, m), 6.54 (1H, s), 6.81 (1H, s); LRMS ESI m/z 166 [M+H]"

Az 47: 4-(2-0}0| -0 &)-2 3-T] v & - &=
\/\&

Az 462 A 23} GA}E S ALS

S S ALg o] Alzel 44 A B RIE A 1go) %4 33
ith

"H NMR (400MHz, CDCl3) &: 6.78 (1H, d), 6.55 (1H, d), 2.75-2.68 (4H, m), 2.19
(3H, s), 2.12 (3H, s); LRMS APC! m/z 166 [M+H]"

Az 48: 4-(2-otv]| =0 ”)-2-m e ¥ =

HS
OH
HN

G

Azl 460 A= YH T FAL WS ARE-sho] Al 45 A== A Qo] T4 3HF
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'HNMR(400MHz, CD30D) &: 2.15 (3H, s), 2.60-2.64 (2H, m), 2.79-2.83 (2H, m),
6.66 (d, 1H), 6.82 (1H, d), 6.90 (1H, s); LRMS ESI m/z 152 [M+H]"

Az 49: tert-FE@B-L=92)7FutH o] E

H,
H’c>t j\ !
He” o N/\O"
H

22mmol) =t ‘1] tert—H€ E]ﬂ-liﬂ] ]E(4.4Og, ZOmmol)E 1%310}"’, /‘3”5 SN /él : QF Iyt
g =S 2M 94H3E0mlD), =(30mD = A& st A EFA A A 7] R ol A sFsto] A 74 113
A 33 ES 7(3 FA 75(6.43g) = 533

"HNMR (400MHz, CDCls) 5: 1.46 (9H, s), 4.21-4.30 (2H, m), 4.79-4.89 (1H, bs),
7.06 (1H, dd), 7.25 (1H, d), 7.60 (1H, d), 7.63 (1H. s); LRMS ESI m/z 332 [M-H]

A zd) 50: tert—-H& [(4'-3Fo] =F A ulo] H d -3-L)H € |}l H| o] E

::Eimoih. )

N,N-T] ﬂﬂ%E%O}U}O]E(IZLmI)% A zZd 49 BAE(0.75g, 2.25mmol), 4-3}o]| == A1 d &5 A 4H0.62¢g, 4.50mmol)

21 1-HAadd A o) 2Ad 20D 289 =(0.11g, 0.14mmol) &4 S 2M EMIYER ¢=8A(4mD) o
2 Agstar A H %%%E 80TCelA 16A175<t 71Estitt. &l & HFdA] AASI L A R{ES 25:759] A& oAl
HolE:fH o2 §&FA7|= A7t aAd A4 A2rtE a2 At @2 B34 244 1859 14 sgE

& A9 £80.730)% S5

'H NMR (400MHz, CDCl3) 8: 1.47 (9H, s), 4.33-4.41 (2H, m), 4.87-4.94 (1H,
bs), 6.89 (2H, d), 7.21 (1H, d), 7.37 (1H, dd), 7.43-7.45 (4H, m); LRMS ES| m/z
298 [M-H]

Az 51: 3-(ohH mrlD)uto] s d-4-2 S| ERF 2ol =

OH
HN !
Hel

A zd 50 A/ 2(0.73g, 2.43mmol)< Y54 4M A4H6.1ml, 24.3mmol) &2
oA A NS ERES A A 55 AA A nd el Al S S S5

"H NMR (400MHz, CD0D) 8: 4.17 (2H, s}, 6.87 (2H, d), 7.34 (1H, d), 7.45-7.50
(3H, m), 7.61 (1H, d), 7.65 (1h, s); LRMS ESI m/z 198 [M-H]

Az 52: 2-8fo| EFA|-1-HYZ Eclulol =

HO.
w )
I
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B Eg o] =2 FH(70mD)F 2-3to]| =2 A -1-YHE X XH5.0g, 26.6mmol), 1-(3-tjHdo}lr| =X 2 g)-3-o & 7} B ]
olmlol & slol e 2 F E o] E(5.6g, 29.2mmol) @ 1-3Fo] EEZAHI X E ] 0}2(3.95g, 29.2mmol) &ML A 2o 4 30

ok SUHE F 0.8 FEUCHGmMDE Wrhekelth AAE AsAH S A Lol A 2AHEek Ikt g BT o
35 o) o g B(B0mDE 34331, Y opAE Ol E( x 80mDE FESHAL. F7] FF

2

o]

Om,{n

l

S sle] (2 x 50ml) ¥
AG(G0mD = Al Hshar, it GEFAoll Al 7xetal oA w5stolA] LA 2 dS 53813t 95:5:0.59 t &
22 EH A eHE:0.880 R YolRE §EA 7= A7 A9 A2vfEO Y2 2 dS AASAA E54 13 &9
EA 3 ES 8 37%(1.839) 2 5319t}

o

o

=

"HNMR (400MHz, CDCl3) 8: 6.11-6.35 (2H, bs), 7.17 (1H, d), 7.36 (1H, dd),
7.54 (1H, dd), 7.79 (1H, d), 7.84 (1H, d), 8.22 (1H, d), 11.70-11.88 (1H, bs);
LRMS ESI m/z 186 [M-HJ

Az 53: 3,5-HEZZ-N-d&-2-3lo| =EF Al Zo}ulo] =

o N-_cH,
ol c

Azl 529) AZH T FAG Y-S AGohe] 35T FRE-2-5lo| ESAMEN 2 ool oz Ve A 5
& Axste] 9o 4 G B HA

'HNMR (400MHz, CDCls) 5: 1.28 (3H, 1), 3.47-3.54 (2H , m), 6.29-6.36 (1H, bs),
7.27 (1H, d), 7.48 (1H, d); LRMS ESI m/z 232 [M-HJ

Azd 54: 4-(o}v) =M E)-2,6-HH o= so|ERFETo|E

HC
NH, HCI
HO

CH,

HEgso|m2Fa3 B gA(HEGsIo|m2F T2 1M, 27.1ml, 27.1mmol)S H E#38lo| =2 F2(70ml)= 3,5-
Eot

ol
o 8- 4-3Fo] =% )4 £ E2A(1.0g, 6.79mmoD) §lo] A7k Aelehi, AR H §4E 16415 87 spoll st
A5 W S A 2713 6N GHHE0mD 2.2 ARl itelol £712 0% W Adasie. g £
& AL Y2AA 71, SuE Al AASRAT AFEES e % o]ojA] ke F oM Lok §5417]
2 Gtk S Bk A A 85 A SR, o SA1E WELAE 13 8124 o0m)
3 EFES AT FEAIN DL FA 1Y) BA HHFS IBH FR(L120F S5

"HNMR (400MHz, CDClg) 8. 2.22 (6H, s), 3.75 (2H, s), 6.90 (2H, s).

Azxd 55: 2-(opr| =rE)-4-F 2 2= S| EREZ )=

el
NH,
He
OH

Azl 549 AR FAFD B E AFEato] 5-2R2-2-sfol s AR ELRNE B4 SFES AR

"HNMR (400MHz, CDCl3) &: 4.08 (2H, s), 6.87 (1H, d), 7.27 (1H, d), 7.35 (1H,
s); LRMS APCI m/z 156 [M-H[

Axd 56: 4'-(o}r| = D)n}ol I d-4-Z S| ERFEEO|E
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HCI

PN
o
32

Azl 540] AN G HH S AL Lato] 4-lo] == Aol d-4-AAuEL 2R T4 ST A
.

THNMR (400MHz, CD;OD) & 4.10 (s, 2H), 6.83 (d, 2H), 7.44-7.46 (m, 4H),
7.60 (d, 2H).

Az 57: 1-(o}m| =W E)-2-U=ZE

HO.
HEgslo|lE2F a5 Bak 2A0(1M €9% 19.23ml, 19.23mmol)S H Egste] = 272 (10ml)F A %] 52¢] o}n}o]
=(0.90g, 4.81mmol) & ol 27} A g]stal Hb-g-&-5 g3l 241359t 7FE ki) & HS W7hstal 6M 2 4H10ml)
o7 A sta F7FE 243 ¢ S5Fatol 7ttt A HAaudS Ao 7 WA 7] 0.88 YR YolE H7)Ehe
pHE pH 9% 243l o€ ofAlE o] E(3 x 50mD) & FE3F3Ath 7] 4L §35le] A4(20ml) = A 2 3k WME

FelA dxsta el A EFA 2T 95:5:0.5 WA 90:10:12] Y S ==l H Ql:m €-5:0.88¢ B U o= &A1 7]=
Ae7hAd A ARvtEI N R BRE S Ak 284 199 #Al 3E S 23% 78(0.199) 2 53T

"H NMR (400MHz, CD;0D) 8: 4.41 (2H, s), 7.07 (1H, d), 7.23 (dd, 1H), 7.43
(1H, dd), 7.66 (1H, d), 7.72 (1H, d), 7.87 (1H, d); LRMS ESI m/z 174 [M+H]"

A Zxd 58: 2,4-t)1F22-6-[(JEolr)HE ] =

N

~_CH,
c a
HEZGsto| =2 FH(10mD 3 A Zd 53 A E(0.77g, 3.29mmol) NS 0T = % 3t BRE-"H Egsto| e 2 e 2
E(HEZGE =2 FHF 1M, 9.9ml, 9.9mmol) 2 A g3t} A H *Q“‘ﬂ S 2085 AR 7H2 Al 7] a1 EH-5fel]
164152t 7HE kgleh vhg ==& OCW}Xl WA 7] 2 W eSS 718k l‘ﬁ’\]ﬁﬂr A NG oA 7S A
27 A 7F-A1 7] AL X]“Loﬂ*ﬂ FESE Y FFES HEE 2 H A U0mD A 712 E(2 x 10mD), @(10mD = Al
A alar, FAUEFAANA AZRstal Jgoll A SAAAH T 2US =535 t) 2:98 WA 5:959] W g&:t] 2 2 v
oz & A 7|= Ae7hAd 49 AZvtEO IR QU8 GAStA T4 1189 %A 3}3tES 74% 5-5(0.53g)
2 535k

"HNMR (400MHz, CDClg) 8: 1.17 (3H, t), 2.72 (2H, q), 3.98 (2H, s), 6.86 (1H,
d), 7.23 (1H, d).

Az 59 WA] 68

7] 4 2k SRS Az 279 Z1AE W fALE WH S ALl Alze] 42 B R R M AT ofyl o BN
A= WS TLC £4 02 B3 aha 4eolA 18 14 72452 wkshalrh
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HO

£
fol

CllolE

A
=1

H NMR (400MHz, CD40OD) &: -0.19
(3H, s), -0.04 (3H, s), 0.78 (9H, s),
1.08 (3H, s), 1.10 (3H, s), 2.65-2.85
(4H, m), 2.89 (2H, 1), 3.57 (2H, 1), 4.67
(1H, dd), 6.79 (1H, d), 6.93 (1H, dd),
7.21-7.37 (6H, m), 7.59-7.65 (2H, m),
8.08 (1H, d), 8.29 (s); LRMS ESI m/z
624 [M+H]"

21%

60

'H NMR (400MHz, CDCl3) &: -0.23
(3H, s), -0.09 (3H, s), 0.71 (9H, s),
1.06 (3H, s), 1.08 (3H, s), 2.18 (3H,
s), 226 (3H, s), 2.60-2.82 (4H, m),
2.90-2.94 (2H, m), 3.61-3.71 (2H, m),
4.61-4.65 (1H, m), 6.29-6.33 (1H, m),
6.62-6.64 (1H, m), 6.85-6.89 (2H, m),
6.96 (1H, d), 7.18 (1H, s), 7.27-7.32
(2H, m), 7.40-7.42 (1H, m), 7.78 (1H,
s), 8.23 (1H, s), 9.62 (1H, bs)

LRMS APCI m/z 634 [M-HJ'

560

61

LRMS APCI m/z 668 [M+H]"

8826
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62 OH LRMS APCI miz 6618 [M+H] 48%

/\J@ LRMS APCI m/z 634 [M+HT" 77%
/\/@ LRMS APCI m/z 620 [M+H]" 96%

63

64

1
1
1

65

H,C.
66 Hy
OH
e o,
Cl
"L

LRMS APCI m/z 642[M+H]" 91%

T X
HO'

LRMS APCI m/z 620 [M+H]" 05%

67 LRMS APCI m/z 660 [M+H]" 89%

OH
CH,
L,
OH
AN a
68 OHl LRMS APCI m/z 642 [M+H]" 91%
,)"N

Az 60: 96:4:0.3] T ZZ =M el 1o eh-2:0.88 R oLE §FA7]W 12 #lv) 4l (Redisep: 5574 3%) 7HEE A S
AbgEtE AY ARvtE ey 2 QA S

Az 62: tolld o HE(x )Z F7F FHA A 54 YAFES F53150
A% 68: 6-(o}n] =HE)-2-1}Z ekl 25 US20040204455% 19Z0) 7] A ule} 2o] Al %39t}

A e 69: 3-[2-({2R)-2~{[tert-FB(F D) A Q1§ A} -2- [3-(E 2D o}m] )4 -3ho] EFA] 3D o @) of v 1) -
2~ QX2 G]-N-[2-(4-3to] S A d)-2-W G == G | Wl o}wpo] =

CH:
H,C

HC CHy
HO/Y X\gﬁ\ 9

0

4-(2-o}n=—1,1-tH o &) & dlo| =2 F 28| =(Acta Chem. Scand. 8, 1203, 1207; 1954)(41mg, 0.21mmol)
S N,N- E]ﬂ]%EEO]'U]'O]E(Sml)T A Zd 42 A E(100mg, 0.21mmol), O-(1H-HIZE g o}&E-1-9)-N,N,N' N'-H|
EduEfEyg IANZHFoLEIEAH0]E(78mg, 0.21mmol) @ EF o "ol (35u0, 0.4mmol) 2] %ﬂu o A7}sta, &
HES 18A17HE S Ngoﬂ/‘i WREEATE Sl E AFA A A AT, FFES oY ofME o Ed ¥i B FAUYER
3} & H(3 x 20ml) F A54(3 x 20mDE A H Gl Th. F7] & NS G EF oA A7) ZFol A A A A
A LA o] A BHEEE 54% TEE 53T

i) Pﬁl

LRMS ACPI m/z 634[M+H]*

Az 70 WA 76
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87 4% 2

= z
Az G ok S TLC #4072 A=3lal 2204 18 A 724 7H%¢

HC H,
S
c” o
N Q,
HO' CHa 0
HN\n/H
(o]
Ms Qs ENE) e
70 7\ . | LRMS APCI miz 668 [M+H]" 96%
-

71 \/& LRMS APCI m/z 620 [M+H]" 89%
OH
"ﬁ N CH.

72 LRMS APCI m/z 642[M+H] 84%
T
[JHO
73 Hr/j@/m LRMS APCI m/z 626 [M+H]" 96%
HO

74

LRMS APCI miz 660 [M+H] 83%

75 LRMS APCI miz 642 [M+H]" 99%

LRMS APCI miz 668 [M+H]" 80%

Az 77: 9" 2,2'-(1,3-Fd D) oLAH O E

HC O O _CH,
0 o

olAE E 2 gto]=(12.5ml, 175mmol)< o &-2-(500mD % 2,2'-(1,3-3d o) t] o} M| EAH50.0g, 260mmol)e] A =314
o A7V, AAE &NE 16275 Bialo] HAa Tt MBS AL WA 7|2, SE ATl A A7
o 4478 GAPLTER 25 890(G00m) o ob et ol =(500mD) o1 RUA AT 714 Relen
(200mD) % A4(300mD = A H i, FAEFAN A Axeta AgoA sHetel @& 3 2o EA HHES
AH 55(63.59)% 5590k

"HNMR (CDCl3, 400MHz) 8: 1.31 (6H, 1), 3.65 (4H, s), 4.20 (4H, q), 7.24-7.36
(4H, m); LRMS ESI m/z 251 [M+H]"

Az 78: [3-(2-F&-Z2I)-Hd oA ESL o E d2H =

HO, O _-CHy
m

o &k (24mD) ¥ T ZAH290mD) 5 Al Fof| 772 5-E 9] t]o| 28 2(44.3g, 177mmol) 2 2,2'-(1,3-# < ) t]o} A E Ak
(59.2g, 308mmol)e] &ML 12M A42H4.9ml, 58.8mmol) . & 27} A2l sttt o3 58 18A]7HE¢t 3kF 8ol
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WA 7] a1 A 2744 WYZEA 7] F A Fol| A FE5Edth vk EE S EFQA(125m) o2 S 7| A E 8P E o
et NS FAFo A FFA7]3L A FES o €3 pH/F T4 0] 2 w7hA] FERIGEF SR AVt FTE Z3
2.9 o€l o} A H o] E(200m]) & 3| A A 7] §7]=S Halsa B AUES 295 x 30ml) 2 922(50ml) 2 A 23
At 74 FEES bl 6M 9o ® pH 3744 A shA 71 AL e’ o H 2(3 x 30mDE FZ3181 T}, /7] 94
gate] ik mladlgidel A A 7] AFA FFel . ARES AU A EstdA] T 1] A 3}
AES 27% T8, 10.8g 535131t

"HNMR (CD;0D, 400MHz) §: 1.25 (3H, 1), 3.60 (2H, m), 3.63 (2H, m), 4.15 (2H,
q), 7.18-7.32 (4H, m); LRMS ESI: m/z 245 [M+Naj*

Az 79: [3-(2-3to| =FA-2-HLe-Z 2 F)-7d | o} EAL

HO. OH
m

e nfad|g F2Fgo]=(HEGSo|=2F#5 3M £ 51ml, 153mmoD)E 0Tl A B Egtsto] =2 F#H(300ml) 3
Azl 78 A E(11.6g, 51mmol)(:+& [International Journal of Peptide and Protein Research, 1987, 29(3), 331]1&

|

Has] T Folo] 27} AT G EE WA LA ALAAN FAE W] AAEE F YAl &
(S0m) % 2N 24H80m)E: 24 28 A AokeISATh 4 58 225, A OPAEIOI £ (2 x 300m) £ E A
7] §9S Fato] PG0mDE AH 5T, FAEFFAA AEA7) 3 AFANA BEefoA F4 0A EA HTFEL

A SER 11.2¢ S5

"HNMR (CDCls, 400 MHz) &: 1.22 (6H, s), 2.75 (2H, s), 3.63 (2H, s), 7.12-7.30
(4H, m); LRMS ESI m/z 209 [M+H]"

Az 80: {3-[2-(2-E2 2oL o} in)-2-HE -T2 F)-F d} oA EAL

N

HO.
\n/\CI
HC CH, §

O

2-2 = ZOoPEYEZ(8.8ml, 140mmoD)& oFAEANE3mD T Al zd 79 A4+ (16.0g, 70mmol) & el 71ttt A
AE ENE 0C7HA YA 7] 3 18 FAHE3mD) o2 A gsta g EFES AAF Ae7A] 7k skl th 4 7o ut
S EFES G Bl A /&‘%EEQE A71A A & NS ol oA EH ) E(2 x 500mDE FES L 7] &

FEES Tote] FAvtavlE el FxA7a AEolA 55 *lﬁ*ﬂ A gl A AEES 96% T8, 19.0g2
skl

'HNMR (CDCls, 400MHz) &: 1.36 (6H, s), 3.02 (2H, s), 3.62 (2H, s), 3.95 (2H, s),
6.19 (1H, m), 7.06-7.31 (4H, m); LRMS ESI| m/z 282 [M-HJ

Az 81: [3-(2-otv|=-2-Ad-Z2g)-3d |oA ESL vlE oA 2

H N, o,
CH,
HC CH, o

N EFE-(80mD)F A Z 4 80 YA E(5.1g, 18mmol), E] 2 -F#oF(1.6g, 21mmol) E o}A|EAH18ml)¢] & H-& 164 7H5<h
SkF-stoll 7FE ATt WS ETQ'E’_‘ A 2742 WZEA 7130 o 73l Ql ). o A8 ZFol|A] F5ekal }-rer%
(150mDell &3l Al 71 3L Gt 71 A= A Z T A E & A SHFatol] 164115t 7St E3hES X130l A
FTF53L A RFEE ol ofAlE O]E(ZOOml)Q} 5% SHIUEF ZP%‘-’%‘(ZOOml) Abolo| A LA AT £ 73S A

(100mD = A& 3}ar, SAtet ol Al A2 7]1a A sF5AH T 7S ks o|Fd & we-&F 2M ¢
Hjol §lo g &A= 73t okol% W A2 G A A A A %“*—H oo A4 3}FES 67% &, 2.68gE S5}

e,

m[o
2
s
o
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THNMR (CDCls, 400MHz) §: 1.14 (6H, s), 2.68 (2H, s), 3.62 (2H, s), 3.69 (3H, 8),
7.08-7.16 (3H, m), 7.23-7.27 (1H, m); LRMS ESI m/z 222 [M+H]*

Az 82: AlE (3-{2-[(tert-F-FEA 7R D)o}r| =] -2-HE Z = A} ) o}AHo|E

2T

CH, O HC CH, [¢)

Azl 490 Aok fALE AZ S AHESo] Aol 819) Y ERAE KA SHEHE
TS 81% +E2 S5,

ol
o
2
BN
=)
a
>
-n
&
to
e,
1o
=5
2
Lot

"HNMR (CDCls, 400MHzZ) 8: 1.25 (6H, s), 1.45 (9H, s), 2.95 (2H, s), 3.60 (2H, s),
3.70 (3H, s), 4.25 (1H, bs), 7.02-7.06 (2H, m), 7.15 (1H, d), 7.25 (1H, m); LRMS
ESI m/z 344 [M+Na]"

Az 83: 3-{2-[(tert-F-FA 7t d)otr| =] -2-Ad T2} 3 d) ol A EA

H

H,C~__-O.__N. ) OH
el T, N
* cH, O Hsm o

5M F2FP U EF 24 (4.6ml, 23mmol)S t52H30ml) 2 Z(8ml)F Al 82 A4 &(7.45g, 23mmol) &l H 7}3}
i, EFES A2A 184175 et Whe EHES A FoA FHA7 L FFES B &A1 7 F 2M A4t
S Abgste] pH 302 A3 AL EFES oE oA o] E(3 x 30mDE FE3+ 7] €4S ¢8lo] A3 x
30mDE Al A3kl ARG EFGol A dx3taL IFdA FF5AA L4S 5300t o] S dS Hold dH 2} A &
HIAAA F2 o] 4] 3FHES 99% &2 7.0g 53139t

"HNMR (CDCls, 400MHz) &: 1.25 (6H, s), 1.50 (9H, s), 2.95 (2H, s), 3.55 (2H, s),
3.65 (s, 1H), 7.05 (2H, m), 7.10 (1H, d), 7.20 (1H, m), 7.25 (1H, m)

Azxd 84: WA (3-{2-[(tert-F-FAFtE D)opn| =]-2-HEZ 2D} 7 d) oA H 0| E

2FA4(6.03g, 18.6mmol)S N, N-tH e X5 olnlo]=(40ml)5 Az 832 A E(5.7g, 18.6mmol) &l 713}
P Aol A wkelth W eSS ATl sH6tL A RFES NN-tIHE L Folrfol =

Wl A H 2ulo] =(3.18g, 18.6mmol) & ]2 8} 3A| 7HESk A Lo A wutelgitt, £35S o] A
AL =S ol " obAlE O] E(60mD ol &3 A7) 5 ¢15=(60mD) = A 2 8L gHakmk 1]t A A

oA FFHstl A @2 FH e Ao A4 3ES 76% TEE 5.6g 58T

o
g

3

oo

<

N

R ol

"HNMR (CDCls, 400MHz) 5: 1.25 (6H, ), 1.49 (9H, 5), 2.98 (2H, 5), 3.65 (2H, 5),

4.30 (s, 1H), 5.14 (2H, s), 7.06 -7.10 (2H, d), 7.15-7.20 (1H, m), 7.22-7.39 (6H,
m); LRMS ESI m/z 396 [M-H]

Az 85: WA [3-(2-oln| =-2-v|EZ =2 Z)F| d oA H | E

HN 0\/@
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AH30ml)& ZﬂZ:Oﬂ 849 A E(5.6g, 14.1mmol)el 7t EFES A2 A 184 7HE<t wwtks}
HAFAA FF8t1 FFES UEFZ229EHJ100mDH = 6]“ shal Bt AU EE 23 89
ATt 57158 Bt AR A A3 T bty gl Ax i FES
5

Yot fou o |
>

"HNMR (CDCl3, 400MHz) 5: 1.10 (6H, s), 1.50 (9H, s), 2.64 (2H, 5), 3.66 (2H, S),

5.13 (2H, s), 7.07 -7.12 (2H, d), 7.14-7.18 (1H, m), 7.22-7.38 (6H, m); LRMS
ESI m/z 298 [M+H]"

Az4 86: WA (3-{2-[((2R)-2-[
r]-2-veEz2ad} ¥ d)opAH o] E

Hc>T\

ggé%”mﬁ

4-(AASAD-3-(E2Z ot ) H d]-2—{[tert-FHE (T H D)L L SA el &)otr]

A o 13 M Sh FALSE A ZME S ALgakol A kel 129] 44 E W Az 859 WY BZYE HA| HFES 55% F&
2 F5a9h.

'H NMR (400MHz, CDCls) 8: -0.20 (3H, m), -0.06 (3H, s), 0.78 (9H, s), 0.92
(3H, ), 0.95 (3H, s), 2.53-2.77 (4H, m), 3.57 (2H, s), 4.61-4.68 (1H, m), 5.01-
5.02 (2H, m), 5.06 (2H, s), 6.84-6.87 (1H, m), 6.97-7.36 (14H, m), 7.62-7.70

(1H, m), 8.33-8.35 (1H, m), 8.34 (s), 8.67 (s), 8.70 (s); LRMS ESI m/z 681
[M+H]

Azd 87: {3-[2-{CR)-2-{[tert-FE(H D)L L1 5} -2-[3- (T2 Lo} ix)-4-3o| EF A H| d [l D } o} 7| =)
-2-HEZ 2 d ] d} oA EA

g

Sie
et
HC™ o
O
HO' °
HNYH

(o]
Azl 260014 oF FARRE Al WY S AFE-Ske] Al 869 A= 2E-E %A B E S 93% TER 5T

'H NMR (400MHz, CDCls) 8: -0.06 (3H, s), 0.05 (3H, s), 0.88 (9H, s), 1.00 (3H,
s), 1.04(3H, s), 2.58-2.88 (4H, m), 3.58 (2H, s), 4.64-4.67 (1H, m), 6.88-6.90
(1H, m), 6.95-6.98 (1H, m), 7.07-7.27 (5H, m), 8.04-8.05 (d), 8.25 (s), 9.55 (bs);

LRMS ESI m/z 501 [M+H]

Az 88: 2-F 2R -N-d-5-3to| EFA| g Zo}vlo| =

R

o - CHe
OH

_54_



TNE3F 10-2006-0122969

A ol 52004 9} fAl e AU S AL§oh] 2-F 22 -5-aho] EHA WAL o Dol oz pE) FA) 3A o] EA 3

s Azl

"HNMR (400MHz, CDCl3) 8: 1.2 (3H, 1), 3.42-3.49 (2H, m), 6.48-6.52 (1H, m),
6.80 (1H, dd), 7.13 (1H, d), 7.38 (1H, d); LRMS ESI m/z 200 [M+H]"

Az 89: 4-F222-3-[(Eolr)HE =

H

N ~CHs
OH

Az 570 W AbgEto] Al 889 A== NE A g o] FA SFES A=

=<

"HNMR (400MHz, CD3OD) &: 1.15 (3H, 1), 2.68 (2H, q), 3.79 (2H, s), 6.67-6.70
(1H, m), 6.84 (1H, d), 7.16 (1H, d).

Az 90: 4-{[tert-HE(EHD AL § A} -2-F2 2= L sto] =

NN-HEEFoluto] =(40ml)F 2-F 2 2 -4-3lo] =AMl = H 5}o] =(5.0g, 32mmo)), tert-FE (T HE) AL &
Zg}o]=(5.3g, 35mmol), o] }Z(2.9g, 45mmol) © N,N-tjd|€oln] =32 d(10mg) &ME AL A 16475 W
Hkekglt). & A Foll A A AL HFES oY ofAlH o] E(100mD) ¢} E(100mDAFe] ol A Euf Al AT f7174-S 2
A 713 A(G0mD 2 M 3ta FAGEFAo Al A7) gl A FFA Z ) 75:25 WX] 67:339] e Qo E o}
AHOIER §EA17|= Ag7HA4d 49 azvfe a2 GAste] A T4 2 do] %4 sES 75% 8= 6.50g
533l

"HNMR (400MHz, CDCl3) 8: 0.25 (6H, s), 0.97 (@H, s), 6.80 (1H, dd), 6.87 (1H,
d), 7.84 (1H, d), 10.32 (1H, 5)

Az 91: N-(4-{[tert-H (MDA L] $ 4} -2-F 22 Q) T2 E-2-91-1-0})

H
SOty
MQO_S,\_”@H,
CH,CH,
cf

229 2A(60mD)F A Zof 909 &dlsto] =(6.50g, 24.0mmol) 2} &Holl(1.51g, 26.4mmol) §NS AH EY
A5 A B Zslo] =efo] =(7.6g, 35.6mmol) = A 2] dtal A H A=A S A2 4 164 7He 9 wiksol o), ek
F 23 &AG0mDS Hrbeta fr15S etk 771 €948 A5(G0mD = Al H sk AxE YEF)AI7]A 3]
ol M FFHatolA A 0 AL S5 75:25 A 67:339] AE QLo E ofAEo]| ER &F A 7= A 7HAA Ay A
ZulEIHIZ QLS AASIAIA FA Qo] 1A 3= 38% &= 2.80g 53T

Hzci

"HNMR (400MHz, CDCl5) 6: 0.19 (BH, s), 0.97 (9H, s), 1.84 (1H, bs), 3.26 (2H,
d), 3.81 (2H, s), 5.12 (1H, dd), 5.20 (1H, dd), 5.88-5.98 (1H, m), 6.71 (1H, dd),
6.85-6.86 (1H, d), 7.24 (1H, d); LRMS ESI m/z 312 [M+H]"

Az 92: G-{[tert-FEHAHDE LIS }-2-F 22 )07l
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WL@—O-S@%CEH,

CH,CH,

Cl

fE2 208 2(80ml)F A Fd 91 YA E(2.8g, 9.0mmol), T E B2 8] FE22H7.0g, 45mmol) @ B Eg}7] A~ (E g 9
J ¥ ~3)Z2HE(0)(0.10g, 0.08mmol) ] &N 3k7F-3lo)] 4A 75k 7tg el gt W2k 08 AFol A F3%38ka 7t
FES g ofAlH o] E(50ml) H IN AU E R =84(50ml) Ateldll EuA H . §715S 8 ehal 45(50m) =
A At A EFAF| A Axskal A gl A sF A ZTh 98:2:0 WA 95:5:0.59] U] & &2 =g ¢l:m g8:0.880 ¢F
Yol &EA17| = Ag7tAaAd 49 A2nEady 2 3783 AAAA 54 249 34 JFES 70% 5=
1.70g F53F3 T

"HNMR (400MHz, CDCl5) &: 0.19 (6H, s), 0.97 (9H, s), 1.89 (2H, s), 3.85 (2H,
s), 6.70 (1H, dd), 6.85-6.86 (1H, dd), 7.21 (1H, d)

Az 93 YA 95

47 g e AgRe
B Alzsl) whge
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Hn
H,C>T\?Ha
H’cH,c /Sl\o

H
N. Q,
HC™ TCH,

HO/@(’\/ I

HNTH

[e]

HE Qq clolE %8
93 /__@_{’"CH H NMR (400MHz, CDs;0OD) &: -0.18 | 41%
HN o (3H, s), -0.07 (3H, s), 0.75 (9H, s), 1.01
‘L (3H, s), 1.04 (3H, s), 2.59-2.83 (4H, m),

3.56-3.58 (2H, m), 3.89 (3H, s), 4.41-
4.53 (2H, m), 4.63-4.66 (1H, m), 6.80-
6.82 (1H, m), 6.95-6.98 (1H, m), 7.03-
7.05 (1H, m), 7.09-7.11 (2H, m), 7.21-
7.26 (4H, m),7.93-7.69 (2H, d); LRMS
ES| m/z 648 [M+H]"

94 HQ "H NMR (400MHz, CD;0D) 5: -0.2110 - | 43%
0.16 (3H, m), -0.04-0.01 (3H, m), 0.76-
—\ 0.83 (9H, m), 1.02-1.09 (9H, m), 2.61-
/‘ b 1277 (3H, m), 2.84-2.92 (1H, m), 3.32-
3.38 (2H, m), 3.70, 3.81 (2H, 2xs), 4.55,
4.83 (2H, 2xs), 4.66, 4.72 (1H, m), 6.62-
6.69 (1H, m), 6.783-6.87 (2H, m), 6.90-
6.96 (14, m), 6.99-7.26 (5H, m), 8.07-
8.10 (1H, s), 8.29 (%), 8.60 (s); LRMS
APCI m/iz 668 [M+H]'
95 0 "H NMR (400MHz, CD:OD) & -0.25| 54%
H? (3H, s), -0.09 (3H, s), 0.73 (9H, m), 0.97
(3H, 5), 0.99 (3H, =), 2.56-2.83 (4H, m),
3.47-3.48 (2H, m), 2.31 (2H, s), 4.59-
4.63 (1H, m), 6.73-7.41 (15H, m), 8.08
(s), 8.21 (s), 8.57 (s); LRMS ESI miz
682 [M+H]"

Az 96: 2-{3- [2-({(2R)-2~{ [tert-H L (H MDA L] A1) -2~ [3-(E 2 Wo}v] :x)-4-5}o] == Al ] o] L }o}v]
10)-2-W Y T 29 |9 D} -N-(2-F 2 2 -4-3ho| EZA M)A Eohupol =

Hﬂ
Hoy ] "g
ne” s
e Yo \/QOH
T oue” en
HNYH

[o]

Az 279 W 3} FARSE WS ARRSEo] Al o] 87 R 929 A= REH A A A Y FA4] S ES 62% TEE
A z3k A
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"H NMR (400MHz, CD50D) 5: -0.19 (3H, s), -0.03 (3H, s), 0.79 (9H, s), 1.01-
1.10 (6H, m), 2.62-2.76 (3H, m), 2.85 (1H, m), 3.37-3.92 (2H, m), 4.34 (2H, s),
4.66 (1H, m), 6.62 (1H, m), 6.78-6.82 (2H, m), 6.91 (1H, m); 7.02-7.23 (5H, m),
8.09-8.11 (1H, m), 8.27 (s), 8.59 (s); LRMS APCI im/z 640 [M+H]*

Az 97: 2-(3-B.22¥d)-N-(3,4-t el d)o} A Eo}rjo] =

CH,

Bfmn\ﬂ/ -

A zd 279 A=W FAFS S ALE-S1e] 3 4-TWE il FolTl 9} 3-H 2 E | Jol M EAl o 2 HE WA 518 o] 7
A TES 93% &= A ZX3AT

'H NMR (400MHz, CDCls) &: 2.20 (6H, s), 3.50 (2H, s), 4.30 (2H, d), 5.80 (1H,
brs), 7.60-7.80 (7H, m); LRMS ESI 332 [M]"

Az 4 98: N-(3,4-vH 8@l d)-2-{3-[(E)-2-(1,3-T]24-1,3-T o] E 2 -2H-0] 2N E-2-)u|d ]Hd} oA E

oputol =

SN EYEH(B5mDF Az 972 A E(5.0g, 15mmol), N-H]d Zgho]nlo]=(2.62g, 15.1mmol), EF]|-L2E-E5
X ~3(473mg, 1.55mmol), Z#H5E (D) o}AlEl o] E(98mg, 0.4mmol) & N,N-t]o] A X 2 Ho| e o}r](30ml, 172mmol)<
164159t hq-3toll 7FE 3l vhe £35S A0 2 YA 7|4l A ES sl dguidy. 135S HE=2
Zo gl &3A7] 3 A eHS H71sta 89S Adglo] E(Celite: 554 3)0 A3t A NS A Fol| A 5FA]7]
I AFES 129 IR EHRI/WES 25 AAZA AN S 18] FA st ES 55% TEE 3.56g 53

ot

'H NMR (400MHz, CDCls) 5: 2.20 (6H, s), 3.80 (2H, s), 4.30 (2H, d), 6.0 (1H,
brs), 6.90 (2H, m), 7.01 (1H, m), 7.18 (1H, m), 7.26-7.40 (4H, m), 7.56-7.61
(1H, m), 7.75 (2H, m), 7.88 (2H, m)

AZ6 99: N~(3,4-0) @Ml 8)-2~{3-[2-(1,3-T) 4 &-1,3-T) 10| £ 2-2H-0] £:Q1 B -2- )| A ] 5] D} o} 4| Eo}wo]

Iy

CHg,

0 CH,
\ iy
YOy

Az 98¢ A E(3.3g, 7.7mmol) L 10% B-424 Fe1E(1g)S e deA 7|1

= A
A0 2 1647t aHkekITh W E3HE S ol HA(GEd )0l o A7) o ek 2 SA3] Al FH S F of e F
ol FHFAIAAM A 18] A YA ES 52% FEE 1.7g 53t}

"H NMR (400MHz, CDCl5) 8: 2.20 (6H, s), 2.95 (2H, t), 3.60 (2H, s), 3.90 (2H, 1)
4.39 (2H, d), 5.95 (1H, brs), 6.90-7.20 (8H, m), 7.60-7.70 (3H, m)
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A 2o 100: 2-[3-(2-o}7| =9 ) ¥ d | -N-(3,4-T] | & ¥l & ) o} A E o} mlo] =

stol=ebd U431 (6ml, 123.6mmol)& 1EP%(125m1)% Azl 99 HAE(3.5¢g, 8.2mmol) 2] A=A ﬂﬂs}ﬂ
TFES AANESE st et v TR ES A 27A] WA 7| Al 95 Qlth o NS A Fel| A FHAI 7] AL
= 95:5:19] v E 2 2 g 1w &0, 88 TUolg £E A7) A s A A8 g 2etE g d 2 A she] A
EA 3 ES 57% &R 1.4g S5

"H NMR (400MHz, CD30D) &: 2.18 (6H, s), 2.73 (2H, m), 2.86 (2H, m), 3.50
(2H, s), 4.25 (2H, s), 6.87-7.25 (7H, m); LRMS ESI 207 [IM+H]*

Az 101: 2-(3-{2-[(2CR)-2-[4-(AESA)-3-(E2Lopr| ) d | -2-{[tert-FHE(H H DA L&A} el D) o}r]
=] E ¥ d)-N-(3,4-tH @il F)otA Eo}rto] =

A zzof 339 A=W HI FAFSE WS AFESEe] Al Zzd 12 2 Al 1002] A EZ5E 34 2 do] A4 sgES
37% &R 55T

'H NMR (400MHz, CD;0D) &: -0.18 (3H, s), -0.03 (3H, s), 0.80 (9H, s), 2.20
(6H, m), 2.80 (4H, m), 3.40 (2H, m), 3.50 (2H, s), 4.25 (2H, s), 4.76 (1H, ),
5.18 (2H, s), 6.85-7.45 (15H, m), 8.23 (s), 8.30 (s); LRMS ESI 680 [M+H]*

Az 102: 2-{3-[2-({2R)-2-{[tert-FE(H M)A L&A} -2-[3-(Z 2L o}r| x)-4 -3l o] =EFA| 7 d ] o] & } o} ]
=)o €19 d}-N-(3,4-t | @il F) o} A Eo}rto] =

Hl
HC ] oH, CH,
H,C 8l CH,
\/\m
HO
HN\H/H

o

A ol 209 W3} FAEE WE S AFgStel Al 2el 1019] Y BZTE WA WEA ] TA FFEL 83% FEE 5

skl

'H NMR (400MHz, CD;0D) 3: -0.18 (3H, s), -0.05 (3H, s), 0.81 (9H, s), 2.118
(6H, m), 2.80 (4H, m), 3.29 (2H, m), 3.51 (2H, s), 4.25 (2H, s), 4.70 (1H, ),
6.80 (1H, d), 6.91-7.20 (9H, m), 8.03 (s), 8.25 (s); LRMS ESI 590 [M+H]"

Az 103 YA 110

at7] A&z 5}?&%3 Az 276l 71 A H WE I FARE WH S ARESle] Az 879 A E B A - ofnl o2
B A%tk vheS TLC B4 o7 o= 79/ 7Ok wukEl T}
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fol

Clol e

A

TE

103

"H NMR (400MHz, CD,0D) &: -0.25
(3H, s), -0.08 (3H, s), 0.73 (9H, s),
0.97 (3H, s), 0.99 (3H, s), 2.37 (3H,
s), 2.56-2.83 (4H, m), 3.39-3.45 (2H,
m), 4.24 (2H, s), 4.60-4.63 (1H, m),
6.73-6.79 (1H, m), 6.85 (1H, dd), 6.97
(1H, d), 7.03 (1H, s), 6.97-7.16 (6H,
m), 8.04 (d), 8.21 (s), 8.53 (s); LRMS
ES| m/z 658 [M+H]'

66%

104

H NMR (400MHz, CDCly) 8: -0.24
(3H, s), -0.08 (3H, s), 0.74 (SH, s),
0.98 (3H, s), 1.00 (3H, s), 2.57-2.83
(4H, m), 3.48 (2H, m), 4.37 (2H, s),
4.60-4.63 (1H, m), 6.73 (1H, d), 6.85
(1H, dd), 6.99-7.17 (5H, m), 7.32 (2H,
d), 7.49 (2H, d), 8.04 (d), 8.22 (s),
8.52 (s); LRMS APCI! m/z 658 [M+H]"

55%

_60_
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105

H NMR (400MHz, CDCly) &. -0.17
(3H, s), -0.06 (3H, s), 0.76 (9H, s),
1.01 (3H, s), 1.03 (3H, s), 2.59-2.83
(4H, m), 3.56-3.68 (2H, dd), 4.45-4.49
(2H, m), 4.64-4.67 (1H, m), 6.84-6.86
(1H, m), 6.95 (8H, m), 7.55-7.57 (2H,
m), 8.17 (d), 8.63 (s); LRMS ESI m/z
615 [M+H]*

19%

106

"H NMR (400MHz, CDCls) & -0.16
(3H, s), -0.08 (3H, s), 0.77 (9H, s),
1.00 (3H, s), 1.04 (3H, s), 2.57-2.85
(4H, m), 2.53-3.67 (2H, dd), 4.40 (2H,
m), 4.64-4.67 (1H, m), 6.80 (1H,m),
6.96 (1H, m), 7.02 (7H, m), 7.32-7.34
(2H, m), 8.17 (d), 8.74 (s); LRMS
APCI m/z 674 [M+H]*

52%

107

»OH

'"H NMR (400MHz, CDsOD) &: -0.26
(3H, s), -0.10 (3H, s), 0.72 (9H, s),
0.93 (3H, s), 0.95 (3H, s), 2.49-2.79
(4H, m), 3.46-3.47 (2H, m), 4.33 (2H,
s), 4.58-4.61 (1H, m), 6.72-7.48 (15H,
m), 8.04 (1H, d), 8.21 (s), 8.52 (s) ;
LRMS APC! m/z 682 [M+H]"

2%

108

}NHOV\QCI

H NMR (400MHz, CDsOD) &: -.024
(3H, s), -0.08 (3h, s), 0.74 (9H, s),
0.99 (3H, s), 1.02 (3H, s), 2.59-2.87
(4H, m), 3.47 (2H, m), 4.23 (2H, s),
4.62-4.65 (1H, m), 6.65 (1H, d), 6.74
(1H, d), 6.90-6.95 (1H, m), 7.01-7.07
(3H, m), 7.10 (1H, s), 7.14-7.24 (2H,
m), 8.05 (1H, d), 8.22 (s), 8.53 (s);
LRMS APCI m/z 640 [M+H]"

43%

109

e

H NMR (400MHz, CDsOD) &: -0.24
(3H, s), -0.08 (3H, s), 0.73 (9H, s),
1.00 (3H, s), 1.02 (3H, s), 1.45-1.56
(2H, m), 2.01-2.04 (2H, m), 2.53-2.84
(8H, m), 3.38 (2H, s), 3.58 (1H, s),
4.60-4.63 (1H, m), 6.73 (1H, d), 6.85
(1H, dd), 6.97 (1H, d), 7.05-7.14 (3H,
m), 8.04 (1H, d), 8.24 (s), 8.53 (s);
LRMS APC! m/z 598 [M+H]"

83%

110

H NMR (400MHz, CD,0D) &: -0.18
(3H, s), -0.02 (3H, s), 0.80 (9H, s),
1.05 (3H, s), 1.07 (3H, s), 2.61-2.91
(4H, m), 3.08 (3H, s), 3.55 (2H, d),
4.45 (2H, s), 4.66 {2H, dd), 6.79 (1H,
d), 6.91 (1H, dd),"7.05 (1H, d), 7.13
(1H, s), 7.15-7.25 (3H, m), 7.45 (2H,
d), 7.85 (2H, d), 8.10 (1H, d), 8.28 (s),
8.60 (s); LRMS APCI miz 668 [M+H]"

Az 111 YA 119
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1-(3-tH|doln| = 2 3)-3-d| & 7}H ]o]nlo] & slo| =2 F 2 dlo] =(40mg, 205umol)S Y EFZ 2 W H A (2m)Z A
Zd] 42 A E(100mg, 206pmol), 3Fo]| =FA Ml Z E gl o}E 423}5(32mg, 205umol) 2 Eglo ' o}l (0.55u0,
412pmol) &Ml H7}slar, o} el(205umol)& A 7Fst $ &35S Ao A 18A1 st wHkskgith &uE 3ol A A
AstaL, dFas oY oAl ER 3|4 stal B AU ES 894 (20mD) 3 5 (20mD = Al # 8kal 4 % (Na,SO ) skaL

AFANA FFAAA ES A F tolEo g 2(x 3)°ll @A A TEAE F533

CHy
H,C CH,
N
sC/ ~o
H
N.
HC” TCH, @
HO
HN\H/H
[o]
Hs Q E LI *8
111 /\Q LRMS ESI m/z 590 [M-+H]" 81%
“hn ‘
112 LRMS APCI m/z 582 [M+H]" 74%
/HN\/O
113 O LRMS APCI m/z 554 [M+H]" 94%
/N

114 LRMS APCI m/z 658 [M+H]" 87%
\H~~/©\H
F

F

115 \/\/@ LRMS APCI m/z 604 [M+H]* 83%
L-HN
116 : LRMS APCI m/z 602 [M+H]" 89%
HN

17 ~ I LRMS APCI m/z 591 [M+H]" 74%
HN SN
118 /\/©/0\0Hl LRMS APCI m/z 620 [M+H]" 90%
Y
119 SGNH, | | RMS APCI m/z 669 [M+H] 80%
120% (:@ LRMS APCI m/z 602 [M+H]" 92%
/N
121* v LRMS APCI m/z 620 [M+H]" 38%
/HNE

= ol el 22 5E Sl dojubA] oS ov gl

Az 122: N-{5-[(2R)-2-{2-[3-(10-°FA-E A 22[6.3.1.0°2,7* 1= #17}-2(7),3,5-E& A-10-7tL D) # € ] -
Li-geddgotr e} -1-(tert-FEHH B AR LA A D] -2-3to| ESA| | d} £ Folrlo| =

H,
HyG. 3();Ha
HC” sl
SH:C/
R
H,C” “CH, b

HO

HN\n,H

[¢]
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99] Az R GASE PH 0 2 10-ol A -E A ZE[6.3.1.0°2,7 1 £ W 7}-2(7),3,5-E& A& Ag-3}e] T A

LRMS APCI m/z 628 M+ H]*

Azd 123: 3-{2-[QR)-2-(tert-REHHEHA B LS A)-2-3-E 2L o}v| -4 -Ffo| EF A F D) Do} r| = ]-2-H]
gX29}-N-[2-(6-F22-2-3}o|=FA F d)d D]l =olvlo| =

H,
H,C ’?H,
HC St
e o /“\°;©\
R o
H,c%hgiﬁ

HO

HN\R,H

o}

Azdl 699 Alx I} FARE BH o ® 2-(2-otn| ol E)-4-S R 2 =53 AREste] HA) S Al T

LRMS APCI m/z 640[M+ H]*

Az 124 YA] 128

fE22u g d@mD)ZE Az 42 A E(200mg, 412umol), o] =S A MR E g olE 423} %(63mg, 412umol), 1-(3-
e oln| w3 2 9)-3-o &7} H r]o]nfo] & Flo] =2 F 2 2lo] =(79mg, 412umol) D E o €o}lw1(0.11ml, 824umol)
o] £3E o o}¥l(412umoD)S H7Fetal, E3HES A 2ol A 18A17E < wRkseltt. Sl & 1Fol A A Ak, JFE
S ol ofAlH Ol ER 84 5ta B AUER & 9(3 x 20mD) 2 4473 x 20mD) 2 Al A 5k A2 (MgS0,) skt vl
AA £4S99.7:0.39 YEZ221|€Q1:0.88 YEUolZ §EA 7= AE7HAN A=ZntE 9 = GA sl 443
ol S 7hgkalo] S 7] AL, AFES AT FHA 7 AL, A E WA A= ol Dol H 2(x 3)o AEA7 AL F

A AT

i
SR

HO

1z
ol

Qs ool *8
124 M NMR (400MHz, CDCl3) & -0.23 | 63%
\HN/VQ\CHE (3H, s), -0.09 (3H, s), 0.69 (9H, s),

CH, 1.07 (3H, s), 1.08 (3H, s), 2.27 (3H,
s), 2.29 (3H, s), 2.60-2.82 (4H, m),
2.98 (2H, 1), 3.64-3.73 (2H, m), 4.61-
4.65 (1H, m), 6.39 (1H, m), 6.84-7.42
(10H, m), 7.80 (1H, s), 8.24 (1H, s),
9.70-9.80 (m); LRMS APC! miz 619
IM+H]"
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125 T NMR (400MHz, CDCly) & -0.23 [ 70%
‘HN/\/I@ (3H, s), -0.09 (3H, s), 0.70 (9H, s),

¢ 1.02 (3H, ), 1.04 (3H, s), 2.60-2.79
(4H, m), 3.00-3.12 (2H, t), 3.74-3.79
(2H, m), 4.58-4.60 (1H, m), 6.35-6.39
(1H, m), 6.88 (1H, d), 6.94 (1H, d),
7.10 (1H, s), 7.20-7.34 (4H, m), 7.38-
7.42 (2H, m), 7.76 (1H, s), 8.24 (1H,
s), 9.76 (1H, s); LRMS APCI m/z 624

M+H)
126 HC TH NMR (400MHz, CDCls) &: -0.22 | 96%
i /\/\Q (3H, s), -0.09 (3H, s), 0.71 (SH, s),
Cn, | 120 (3H, 8), 1.22 (3H, 5), 2.34 (BH,

s), 2.61-2.78 (4H, m), 3.00 (2H, t),
3.56-3.60 (2H, m), 4.59-4.62 (1H, m),
6.39-6.43 (1H, m), 6.86 (1H, d), 6.96-
7.07 (3H, m), 7.16 (1H, s), 7.28-7.33
(2H, m), 7.42 (1H, d), 7.77 (1H, s),
8.24 (1H, s), 9.65 (1H, s);, LRMS APCI
miz 618 [M+H]*

127 CA'H NMR (400MHz, CDCls) o -0.23 | 73%

\HN/\/©/ (3H, s), 0.09 (3H, s), 0.70 (9H, s),

1.04 (3H, s), 1.05 (3H, s), 2.33 (3H,
s), 2.61-2.76 (4H, m), 2.88-2.92 (2H,
1), 3.67-3.74 (2H, m), 4.57-4.60 (1H,
m), 6.25-6.29 (1H, m), 6.88 (1H, d),
6.98 (1H, d), 7.09-7.33 (7H, m), 7.75
(1H, s), 823 (1H, s), 9.82 (1H, s);
LRMS APCI m/z 604 [M+H]*

%)

128 O TH NMR (400MHz, CDCly) & -0.23{ 19%
N (3H, s), -0.10 (3H, s), 0.68 (9H, s),
O 1.03 (3H, s), 1.04 (3H, s), 2.59-2.76

(4H, m), 3.42-3.48 (2H, m), 3.80-3.94
(2H, m), 4.58-4.61 (1H, m), 6.30-6.34
(1H, m), 6.89 (1H, d), 6.98 (1H, d),
7.10 (1H, s), 7.23-7.60 (6H, m), 7.75
(1H, s), 7.77 (1H, d), 8.15 (1H, d),
8.18 (1H, d), 8.77 (1H, s); LRMS APC!
miz 640 [M+H]"

Az 129: 3-2-&A2-Z2 )24 dld o 2HE

o]

H,C o-Chs
o

EgHE 3N yEALe] =(80.3ml, 279mmol), e 3-B 2 1 ulZo o] E(53.5¢, 249mmol), ©] AZ ZH Q] o} A €| o] E
(39.4ml, 358mmol), 5D oA H o] E(2.6g, 11.6mmol) & EF-2E2E-EUF AH(7.1g, 23.2mmol) & EFd
(350mDs A 100C=E Aase] 18A1 a9 wHksiolth, W29 vh-g-5S8 231 2F &4 (4M, 560mD) o= zmo}z 2
]7].501— —m}o]_oﬂr/]_ A A= 1@1—%2 _r7]__4 EZ(200mD) o= /]/H O]_;y_ H]E]_o]E(‘:E)\]—_J_)E oql/}/\];'] E1 gﬁl:_
=oflg oA H o) ER A H T 74S B8t AR(EA YEF)IA 7] I AFol A YA AT 10:90 WA 20:80
o] o olAHo]E:glE|l o R &FA7] = AZvETIH I 3] FFES AASAA LAMA A U9 A &3HE
(45.32)% 538t}
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"H NMR’ (400MHz, CDCls) &: 2.18 (3H, s), 3.75 (2H, ), 3.91 (3H, s), 7.43-7.37
(2H, m), 7.87 (1H, 5), 7.95-7.93 (1H, d); LRMS ESI m/z 215 [M+Na]", 191 [M-

HY.

Az 130: 3-[CR)-2-(AR)-1-dHdddolr| ) Z2F |l 23} WY J2HZ o] =2 FEo|=

Q:/NY\©/IP/C*‘E
éHa CH,

Az 19904 9} FALS W o & A 2ol 129 B ES AEse] FA| SFES A xslol A T A A 18] g4 3}
FE(27.39)& F53kTh
'H NMR (400MHz,-CD30D) 5: 1.17-1.16, (3H, d} 1.71-1.69 (3H, d), 2.71-2.65

(1H, dd), 3.25-3.19 (1H, m), 3.43-3.38 (1H, dd), $.90 (3H, s), 4.68-4.63 (1H, 9),
7.35-7.33 (1H, d), 7.45-7.42 (1H, dd), 7.55-7.49 (§H, m), 7.75 (1H, ), 7.92-7.90

(1H, d).
Az 131: Wd{3-[(2R)-2-o}v| == 2 F |H d }o} A H| o] E

HN ot
CH,

Az 2000 4 oF AL R o' Azl 130 B4 &S AHEshe] A SHHE S Alzstol A A2 A e de] FA s}t
=(8.48g)= 538kl

H NMR (400MHz, CDCls) &: 1.14-1.12 (3H, d), 2.64-2.59 (1H, dd), 2.78-2.73
(1H, dd), 3.26-3.17 (1H, m), 3.90 (3H, s), 7.38-7.34 (2H, m), 7.90-7.87 (2H, m);

LRMS ESI m/z 194 [M+H]"

Az 132: 3-(2R)-2-tert-F-EA| FtR dolv| e X 2 F)wl 24} v E o 2H 2
MG O~ N

u,&&}f L ©
Az 131 A E(5.00g, 26.0mmol), T -tert-HE ] 722 8] 0] E(6.22g, 28.5mmol) & AU EF(4.35¢,

52mmoD <] E=5 1,4-H54H(100ml) 2 =(10mD) o] EFEF oA 20A13Fs <t anteint. &rj& A A s, =2 &
o & opAll B ] E(200mD) B AAH2M, 100mDAFe] ol EujAI7] 3L, 71 &5 94(100mD) 2 A & 8kar 31 2(MgSO ) A 2

th &l E A A ] WA 13 E(7.12g, 93%)S 53T

'H NMR (400MHz, CD,0D) &: 1.09 (3H, d), 1.35 (9H, s), 2.73-2.79 (2H, m),
3.76-3.83 (1H, m), 3.89 (3H, s), 6.54 (1H, d), 7.26-7.46 (2H, m), 7.84-7.87 (2H,
m); LCMS Rt 4.53 min m/z 294 [M+H]"

Az 133: 3-((2R)-2-tert-F-EA| FtH dolwn| = 2 )Wl 2 A

e o N
oM
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B Eg}a}o] = 2 5 H(100ml)ZF A%l 132 A4 8(7.10g, 24.3mmol) 2 4=4+8}2]H(1.00M, 50.0ml, 50.0mmoD) 2] &3
22 20/ et aEi . g EFEE ol d oA H o] E(250mD & Ab8-8ted S sha AH2M)& AR Sted pH 2%
AdstA AT A S ol d obAlH Ol E(150mD = Al FE38kL 7] &S Fake] 94 (300mD = Al % 8tk 11 2(MgS0,)
sholth, o Bpatar vl & Al ASe] A §5HE 5.53g(82%)S T53H3ith.

'H NMR (400MHz, CD;OD) &: 1.10 (3H, d), 1.36 (9H, s), 2.82-2.81 (2H, m),
3.77-3.84 (1H, m), 7.35-7.45 (2H, m), 7.84-7.89 (2H, m); LRMS APCI m/z 278
M-HY

Azxd 134: 3-((2R)-2-tert-F-FAFtR dotv| =T 2 )ul 24 Wl F A ~H =2

E(10mD= €2HA14(6.50g, 19.8mmol)S N,N-t] W g EZ Eolnto] =(50ml)= A F <] 133 FAE(5.50g, 19.8mmol) &
ol o] ﬂﬂo}—r A EGHE S (A 7FEo AL oA wwkskd Tt a]];dl:lgu]—o]l:_(BAZg, 19. 8mmol)E A7 ela &
= 20A13E R Wkttt ol g oA H O] E(50mDE H7Fstal A=A S o] 33k § o A S 3} d(100mD) & A A st
W AZ(MSOPA AT A7k 2 gl A7 ske] EA) 84512 7.202S $53HA

"H NMR (400MHz, CD30D) : 1.09 (3H, d), 1.32 (QH, s), 2.74 (2H, d), 2.75-2.83.
(1H, m), 5.34 (2H, s), 7.29-7.40 (4H, m), 7.43-7.47 (3H, m), 7.85-7.90 (2H, m);
LRMS APCI m/z 270 [M-BOC]*

Az 135: 3-((2R)-2-}r| =X 2 H)Z4t # A o 2=

H,N o
CH,

Azl 134 B4 E(7.20g, 19.0mmoD) & E2]ZH 2 2ol EAH35mD) o2 A 23

EYEFLROMEAS Aol A7 st g E 22 EHd176mDS d7betin EdEs 3 diteayE
(150mD) ©. & A7) 8171 3L Akt EF (1M, 50mD) &2 Al 23kl eh. §7]1%-& $5te] 95=(150mD) & A 2 3FaL
(MgSO3te] 24 2 9(3.70g, 72%)< 533 th.

'H NMR (400MHz, CD3OD) §: 1.04 (3H, d), 2.66 (2H, d), 3.05 (1H, dt), 5.33
(2H, ), 7.28-7.44 (7TH, m), 7.86-7.90 (2H, m); LRMS APCI m/z 270 [M+H]"

A Zd 136: 3-{(2R)-2-[(2R)-2-(4-ANA A -3-FE 2 o}n| =¥ d)-2-(tert-HE T H @A L S Ao o} = | =
ZA A A o 2 E

H, S
“He” o

ZT

Az 1359 A E(3.70g, 13.8mmol) T Al x4 129 WA E(3.20g, 6.9mmol)S 90T 74| 264 7+t 7t &gt}
TR}ES YA 7| HE2 2 EHRJI(100mD o2 A5t F7] &5 23} AU EF(200mD o2 A Fskar 7l
TN EHAZTE A A S48 0:100 WA 40:602] A€ oM H ol EFHJOZ §FA 7= AZvEIHI(x 2)=
AA AN FA 335 2.0g(52%)S F55F T
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LRMS APCIm/z 270[M+ H]1*

A Zd) 137: 3-{(2R)-2-[(2R)-2-(tert-HE U HE A &L ZA)-2-(3-EEHo}n| =4 -3} =F A H ) D o}r] = ]
Tz Izt

noJen,

H Si,
a‘itsc’ : q
OH
Ho CH,

HN.
1
o]

W gS(100mD % Al Zd 136 A2 2(2.0g, 3.1mmol) @ 47 ZehF(10%, 205mg)< 60psi/A oA 2041 Hs-<t
A3A AT HELE gy of 8N (2M, 50mD)S H 7l EUES 28 5ol wHlslgth £AES T oo B (524
el of HA 7] AL w e F PR Yol A (2M, 250mD e E Al H s, AFE f7ES FHFAAA S5 1P ES F5
3Tt 100:0:0 WA 75:20:52] ] ZFZ 2 g W e-2:0.88 YR UolZ &FA|7] = AZntE gy o] o) uj 4] =
AL AANAA S5 18 5] A4 3FE(131me)S 533t

"H NMR (400MHz, DMSO-g) 3: -0.18 (3H, s), -0.06 (3H, s), 0.77 (9H, s), 0.89
(3H, d), 2.61-2.68 (2H, m), 2.65-2.73 (2H, m), 2.80-2.86 (1H, m), 4.56-4.60 (1H,
m), 6.75 (1H, d), 6.81 (1H, dd), 7.83 (2H, d), 7.70-7.75 (2H, m), 8.00 (d). 8.25
(s), 9.53 (s); LRMS APCI m/z 473 [M+H]"

A x4 138: 3-{(2R)-2-[(2R)-2-(tert-HE U HEH T L FA)-2-(3-E 2L o}H| =4 -3o| EF A d) o d o} ] = ]
E28)-N-[2-4-3o| E2A S )-2-H X2 8 | f =o}wpo] =

A §Hs
G 51 OH

g

4 sﬁ(@
cH, HG CH,
HO'
HN.
h

[+

A Zd 2704 eF F-AS I o2 4-(2-otn| -1, 1-tH o e & ol =R F 2 elo|=(F8 [Acta Chem. Scand. 8,
1203, 1207; 1954] #=x)E AF-&3lo] EA4 3HES A =35k o).

4 NMR (400MHz, CD;0D) 3: :0.24 (3H, s), -0.08 (3H, s); 0.76 (9H, s), 0.99.
(3H, d), 1.28 (BH, s), 2.54-2.92 (5H, m), 3.46 (2H, s), 4.60-4.63 (1H, m), 6.66-
6.70 (3H, m), 6.77-6.80 (1H, dd), 7.20-7.34 (4H, m), 7.45 (1H, s), 7.50 (1H, d),
7.92-7.93 (1H, d), 8.21 (s), 8.55 (s); LRMS APCI m/z 620 [M+H]*

A x4 139: W€ (2E)-3-[3-2-S4AZT2g)vd]ola o] E

A EYEH(900mDF 3-B 2R dol A E(50.0g, 235mmol), W E o} o] E(40.4g, 469mmol), Z2}H5D oA
Bl o] E(7.9¢g, 35.2mmol), Eﬂ—ﬁéi—%mi*-ﬂ@l 4g, 70.4mmol) 2 Egjodolrl(82ml)e] NS A A B9
A sl 164135t 7Faskglth, vk 3t =S A27HA] WZHA 7] AL & & X1goll Al Al AT 90:10 WA 70:30
of Ae Sl g ofMEl | EE &E A7 ZHi4] 2R AR ETHIZ AA st QLAAN QU %A 35=(54.3g)
< F53t
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H NMR (400MHz, CD;0D) : 2.15 (3H, s), 3.70 (2H, 5), 3.77 (3H, s), 6.43-6.39
(1H, d), 7.20-7.18 (1H, d), 7.34-7.31 (2H, 1), 7.41-7.39 (1H, d), 7.66-7.62 (1H,
d); LRMS ESI : m/z 241 [M+Na]", 217 [M-HJ.

Az 140: 74 3-[3-2-542Z2 )AL | Z2R Q0| E

o

HE o CHs
o

Az 139 =S ARgsho] Al 269 W ow QXM Ao 4] 3Feh=& A= 3i.

'H NMR (400MHz, CD30D) 5: 2.14 (3H, s), 2.64-2.60 (2H, 1), 2.96-2.92 (2H, 1),
3:66 (5H, s), 7.05-7.04 (2H, d), 7.11-7.09 (1H, d), 7.27-7.23 (1H, q); LRMS ES!
m/z 243 [M+Na]", 219 [M-H].

Azd 141: W€ [3-(CR)-2-{[(1R)-1-dHdE]olv| =} T2 E)F|J | ZZ R o] E S| EZ2FZE o=

Qi -
CH, CH,

Az 1900 AHgH W o2 Azd 140 B =& AH&ste] Wi 244 3¢ 9] A4 gteh&s Al =383

|

F

H NMR (400MHz, CD,0D) &: 1.18-1.16 (3H, d), 1.71-1.69 (3H, d), 2.62-2.56
(3H, m), 2.89-2.85 (2H, 1), 3.20-3.12 (1H, m), 3.34-3.29 (1H, m), 3.61 (3H, s),
4.64-4,59 (1H, g), 6.92-6.91 (2H, d), 7.12-7.10 (1H, d), 7.23-7.19 (1H, 1), 7.54-
7.47 (5H, m); LRMS ES| miz 326 [M+H]".

Az 142: 3-{3-[2CR)-2-((1R)-1-#H doldo}r| )T =2 F | ¥ d} T2 3] 24

CHy CHy

Az 1419 A E(3.25g, 8.98mmol) B AU EF(5M, 9.0ml, 45.0mmol)S 1,4-t]24H40ml) 2 = (40ml)ell A
18A1 75 Wkttt S-S A Fol A A AL B2 ol SailA o AAH2M)S AFE-31o] pH 602 2HA 314

713 1821 7Hs et astA H o P ES oo o8] Aol AFo A AERAHTH1.0g, 36%). NS FFHA 7|l HE
gelo] =2 F TS H7bela EFES o3 o AL Fste] Ry A} s §1al, o] 2 o "ol B Z(x3)dl] AE
Al A A T2 o] W3 A (1.96g, 70%)<S 53+t o

'H NMR (400MHz, CD3OD) 5: 1.13 (3H, d), 1.62 (3H, d), 2.42 (2H, 1), 2.55-2.64
(1H, m),2.84 (2H, 1), 3.08-3.42 (2H, m), 4.46-4.52 (1H, m), 6.86 (1H, d), 6.98
(1H, 5), 7.11-7.22 (2H, m), 7.45-7.52 (5H, m); LCMS APCI m/z 312 [M+H]"

g]aaoﬂilw 1-(3,4-93 | =2 -1H-9] 2 A28 -2-U)-3-{3-[2R)-2-((1R)-1-¥ o Holr )T 2 H ¥ d} T =2
_1_ R

H -

OE2 2 EJ]?J(SOmlz% A 2o 142 A E(1.95g, 6.27mmol), Elodo}w(2.62ml, 19.0mmol)& 2-F 2 %2-1,3-1
Hdolu Tt FAAEF QL2 EAHO E(1.75g, 6.27mmol) &2 A& 8tar, AE &AL 347 kst &S
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AAst, FFES Y ofAlH o Ed Wil 3} AU EF(3 x 20ml), 9973 x 20mD) o2 Al & kol %

(Na SO )A A TE o] 2t & G A AFo] B8 99.7:0:0.3 W] 96.7:3:0.39] U] = 2 w8 Qv €4-8:0.88% B L] o} 2
SEA7IE AnvtE s 2 ZAA AT AR Hol "ol Bl 2(x3) R E SHAAA Wy B(2.3g, 86%)% T53
At

H NMR (400MHz, CDCls) &: 0.88 (3H, d), 1.30 (3H, d), 2.42-2.50 (1H, m), 2.64-
2.08 (8H, m), 3.55-3.62 (1H, m), 3.78-3.96 (2H,.m), 4.51 (1H, s), 4.72 (1H, s),
6.88-7.38 (13H, m); LCMS APCI m/z 427 [M+H]"

Az 144: 3-[3-(CR)-2-oM =X 2 H)H d]-1-(3,4-H3} | E2-1H-°| 2 ASA-2-YETZ2F-1-2

]%%(40m )Z A Zd 143 A E(2.20g, 5.16mmol), G Eg X2 o] E(1.63g, 26.0mmol) ¥ A3 285 (500mg)
S 70CoAA 4A7HEt 71E 2 wnksgitt, £35S I Oﬂ o|=of o A7) Gl E A AT EES 99.7:0:0.3
WA 94.7:5:0.39] g E 22 W H A M E2:0.88 YR YolE &EA 7| = ARnE LI Z AA Sl FA e dg =5
&taL, o] 2 tollE olH Z(x 3)Z5-H ZLA A tH1.26g, 76%).

'H NMR (400MHz, CDCly) &:31@ 0/2271.10/1.11 (3H, 2x d), 2.43-2.48 (1H, m),
2.62-2.76 (3H, m), 2.78-2.86 (2H, m), 2.96-3.02 (2H, m), 3.08-3.18 (1H m),
3.58 (1H, 1), 3.81 (1H, t), 4.53/4.73 (2H, 2x s), 6.98-7.24 (8H, m); LCMS APCI
miz 323 [M+H]"

Azxd 145: N-{2-02 A -5-[(1R)-1-(tert-FHEH HEHAF L EA)-2-((1R)-2-{3-[3-(3,4-T] 3}°| == -1H-9]
24E&Y-2-Y)-3-F2-Z 2 v d}-1-vdd o )0 | d} X Eolvlo| =
H,cﬂ?ﬁ,

Hﬁi,c’s‘“o

f

Az 1369149 A H o2 AlZo 144 AAHE D A 24 12 A ES AFESHo] 34 s3ES A=3H5lH
(216mg, 67%).

"H NMR (400MHz, CD3OD) 8:31# 0122 %-0.19 (3H, s), -0.01 (3H, s), 0.82 (9H,
s), 0.98-1.04 (3H, 5), 2.48-2.96 (11H, m), 3.57-3.62/3.72-3.76 (2H, m), 4.53-
470 (3H, m), 5.18 (2H, m), 6.87-6.97 (3H, m), 6.99-7.18 (7TH, m), 7.28-7.39
(3H, m), 7.45-7.60 (2H , m), 8.20 (d), 8.31 (d); LCMS APCI m/z 707 [M+H]"

Az 1461 N-(5-[(1R)-1~(tert-H DT LA @A S A)-2-(1R)-2-{3-[3~(3 4-TI s} =2~ 1H-0] 28 & -2~
9)-3-44-22W ]9 d)-1-w Dol dopw] )0l d]-2- 50| ES A s E B olrho] =

H,
HC.
H%%s o q
HN.
0

[e]

Az 150 Wy R Az 1459] ofvfo] =5 Ap&ao] Alxatol A Ao AE A S 538 tH(280mg, 100%).
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'H NMR (400MHz, CD30D) 8:31® o4z #~0.14 (3H, s), -0.03 (3H, s), 0.84 (9H,
s), 1.08-1.12 (3H, m), 2.54-3.20 (11H, m), 3.60-3.65/3.74-3.77 (2H, 2x t), 4.56-
4.66 (2H, 2x s), 4.78-4..84 (1H, m), 6.80-7.24 (1H, m), 8.10 (s), 8.31 (s); LCMS
APCI m/z 617 [M+H]"

AAd 1: N-12-2-(3-{2-[(2R)-2-(3-E 2o} 7| = -4 -3}o| EEA| H| D) -2-3}o| EEA| o H o} 1| = | -2-W[ X 2
g} d)otA Eotrfol =

A Zo) 159 3% (24mg, 40umol), LE4HO0.5ml), HIEgtslo] =2 F2(Gml) E Z(0.5ml)<=S 90T 744 184 7FE<t 7}
g3kt F71e] £EAH0.5ml) 2 HEZSto| =2 F e (5mDS 3 71skal 18417 o] 71 &t} &l & Al A sk, A

Aes AZvEIYIHEZ 2 EH IS 0 WA 10% WE-E + 0.3% $EYop= A Y. A ES feke(x 3)011
L3 A1 7] 3 S AR TH10mg).

"HNMR (CDsOD, 400 MHz) &: 1.05-1.09 (6H, m), 2.69-2.78 (2H, m), 2.78-2.83
(1H, m), 2.87-2.93 (1H, m), 3.53 (2H, s), 4.35 (2H, s), 4.65 (1H, dd), 6.82-6.86
(1H, m), 6.99 (1H, dd), 7.03-7.06 (1H, m), 7.13-7.28 (7H, m), 8.08 (d), 8.28 (s),
8.55 (s), 8.61 (s); MS (APCI) m/z 476 [M+H]"; HRMS CgzsH33N3O4 476.2544
[M+H]" & = x| 476.2533.

AAd 2: N=(3,4-t] | @l &)-2-(3-{2-[(2R)-2-(3-E 2 Ho}H]| = -4 -5} 0| = EA| -H| Q) -2-5}o| == A | D o} \| 1= | -
2-v e X2 g} d)olA Eolrlo] =

CH.
R i o,
"o H,C CH, o

Az 169 ofvto] =& Ag-3te] AAld 10 7] A W o2 Azl

THNMR (CDsOD, 400 MHz) §: 1.05-1.08 (6H, m), 2.18 (3H, s), 2.19 (3H, s),
2.67-2.94 (4H, m), 3.52 (2H, ), 4.27 (2H, 5), 4.62 (1H, dd), 4.65 (1H, dd), 6.81-
7.06 (6H, m), 7.12-7.24 (3H, m), 8.07 (d), 8.27 (s), 8.55 (s), 8.61 (s).

MS (APCl) M/Z 504 [M+H]"; HRMS CaoHarNgOs 504.2857 [M+H]" =7
504.2842.

A A4 3: N-[4-(OH ol ) A 1 -2-{3-[(2R)-2-({(2R)-2-[3- (X2 Eo}H]| )-4-3}o| EF A H d)-2-3}o| =5
Al glopr )2 [Hd} ofA| Eolnfo]l =
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HEgso| =2 F22mD)ZE A 249 27 AAE(131mg, 0.21mmol) 2 Eg o go}rl Ealé}Ol C2EFo g =(164,

=TT
0.10mmoD &) E3=& A& A 3L 5t wialgleh =S AT A 5FA 7] 2 FFES 100:0:0 H=] 90:10:19]

ﬂﬂiiuﬂﬂlﬂ uﬂ%% 0.88 dRYol2 & A7) Ae7tAN A9 A2vlE 0y 2 AGA|sto]A] 24 B A 9] 1A
3158 36% &= 18mg 5519tk

"H NMR (400MHz, CD3Cls) &: 1.07 (3H, m), 2.57 (1H, dd), 2.67-2.76 (2H, m),
2.85-2.99 (2H, m), 2.87 (6H, s), 3.47 (1H, m), 4.23 (2H, s), 4.68 (1H, dd), 6.67-
6.71 (2H, m), 8.77-6.79 (2H, d), 6.90 (1H, m), 6.97-7.70 (m, 6H), 7.97 (d), 8.27
(s), 8.35 (s); LRMS APCI m/z 619 [M+H]

AN 4 WA 12

] 48 2 SRS A 3o A8 T
V1A 724 2H5 ¢ B el dobul Eelstol = R E 9 2o

OH
“Y\@/Y"
HO CH:: (o]
HNI/H

Q4 ENE +8 J
R _on | H NMR (400MHz, CDsCly)-5: 1.00 | 17%
)N\/©/ \[,( (3H, d), 2.09 (3H, s), 2.55 (1H, dd),
2.64-271 (24, m), 2.83-2.93 (2H,
m), 3.13 (m, -1H), 3.49 (2H, s), 4.30
(2H, s), 4.64-4,69 (1H, m), 6.76 (1H,
d), 6.89 (1H, dd), 6.98 (1H, d), 7.06
(1H, m), 7.09-7.19 (4H, m), 7.45
(2H, d), 7.99 (d), 8.03 (s), 8.28 (s),
8.35 (s); LRM S APC! m/z 517 [M-HT
5 H NMR (400MHz, CD5Cls) &: 1.091{ 12%
N, | BH, d), 2.60 (1H, dd), 2.74-2.82
N (2H, m), 2.90-2.96 (1H, m), 3.00-
3.08 (1H, m), 3.53 (2H, ), 4.40 (2H,
s), 4.61 (1H, dd), 6.78 (1H, d), 6.91
(1H, dd), 7.02 (1H, d), 7.08-7.10
(1H, m), 7.12-7.25 (3H, m), 7.29
(2H, d), 7.78 (2H, d), 7.99 (d), 8.28
(s), 8.56 {(s) LRMS APC} m/z 503
M-HF
6 DH H NMR (40DMHz, CD;OD) &: 1.05, | 10%
—n 1.07 (3H, d), 2.54-3.06 (5H, m), 3.53
(2H, s), 440 (2H, s), 4.60-4.65 (1H,
m), 6.80-7.42 (14H, m), 8.00 (1H, s),
8.27 (s), 8.5© (s); LRMS APC! m/z
5654 [M+H]*

7 o, TH NMR (400MHz, CD,0D) & | 31%
\/@"” 1.07,1.08 (3H, d), 2.14 (6H, s), 2.54-
, e on, | 302 (BH, m), 347 (2H, 5), 4.18 (2H,

m), 4.56-4.64 (1H, m) 6.76-7.22 (8H,
m), 7.97 (1H, s), 8.27 (s), 8.56 (s);
LRMS APCI riz 506 [M+H]"

rz
fol
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) "H NMR (400MHz, CD30D) & 0.96, | 38%

O 0.97 (3H, d), 2.42-2.84 (5H, m), 3.46

" f O (2H, 5), 4.54-4.60 (1H, m), 4.78 (2H,

HO §), 6.76-7.40 (8H, m), 7.66-7.74 (3H,

m), 7.85-7.91 (1H, m), 7.96 (1H, s),

8.27 (s), 8.54 (s): LRMS APCI miz
528 [M+H]"

*9 " ¢ 1 "4 NMR (400MHz, CD:0D) &: 1.07, | 25%
l" /Ij 1.08 (3H, d), 2.58-3.00 (5H, m), 3.51

He (2H, 5), 4.29 (2H, 5), 4.58-4.64 (1H,

m), 6.71-7.23 (9H, m), 7.96 (1H, s},

8.28 (s), 8.56 (s); LRMS APCI miz
512 [M+H]"

“10 ci TH'NMR (400MHz, CD;0D) &: 1.09, | 24%
HO 1.10 (3H, d), 2.58-3.04 (5H, m), 3.52
N o | @H9). 432 (2H, 5), 4.604.64 (1H,

m), 7.05-7.24 (8H, m), 7.97 (1H, s),

8.29 (s), 8.57 (s); LRMS APCI miz

546 [M+H]" '

11 OHl "H NMR (400MHz, CDsOD) &: 1.02, | 30%
‘);lN 1.04 (3H, d), 2.54-2.94 (5H, s), 3.52

(2H, 5), 445 (2H, ), 4.55-4.60 (1H,

m), 6.76-7.29 (M, m), 7.53-7.61

(3H, m), 7.96 (1H, s), 8.28 (s), 8.55
(s); LRMS APCI m/z 528 [M+H]"

12 /_H H NMR (400MHz, CD;0D) &: 1.05, | 35%
: O~

1.06 (3H, d), 2.46-2.98 (5H, m), 3.51
(2H, s), 4.36 (2H, s), 4.52-4.60 (1H,
m), 6.75-7.25 (10H, m), 7.39-7.47
(4H, m), 7.96 (1H, s), 8.27 (s), 8.54
(s); LRMS APCI m/z 554 [M+H]"

x H| A A 3158 oM WES A R YolZ FHIAZ] 3 90:10:19 tF 22w QM eFE:0.88¢ 2 ol 2 &EA] 7] &=
A 7tAN AY GEntE 2 v 2 ATt o] &, WEE(x3) 2 vl gl gl 2 (x3)o| A FI7TE FH| A AA A 18
o] B3 YA ES S5

A4 13 W= 23

3l7] 21 2t 3EHE-S A Ao 3o 71 Al E W I R HS
WA 7223 ES Egedoln]l Egslolew SR edel= 1 A 113 %

o
fu
_>J‘_Il
ACh
ol
32
=
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foh

Clole

A
—E

H NMR (400MHz, CD;0OD) &: 1.09,
1.10 (3H, 2xs), 1.14, 1.16 (3H, 2s),
2.76-3.04 (6H, m), 3.56 (2H, m),
4.67 (1H, dd), 6.84 (1H, d), 7.02
(1H, m), 7.20-7.28 (4H, m), 7.33-
7.40 (2H, m), 7.60-7.67 (2H, m),
8.2 (1H, d), 820 (s), 8.64 (s);
LRMS ES| m/z 534 [M+Na]"

65%

14

H NMR (400MHz, CDsOD) &: 1.06
(3H, s), 1.13 (3H, s), 2.10 (3H, s),
2,21 (3H, s), 2.70-3.02 (6H, m), 3.51
(2H, 1), 4.62-4.68 (1H, m), 6.79-6.81
(1H, m), 6.82-6.87 (2H, m), 7.01-
7.07 (1H, m), 7.31-7.39 (2H, m),
7.69 (2H, m), 8.09 (1H, s), 8.29 (s),
8.63 (s); LRMS APCl m/z 520
[M+H]

90%

*15

"H NMR (400MHz, CD3OD) &: 1.06
(3H, s), 1.12 (3H, s), 2.72-2.98 (4H,
m), 4.58-4.67 (3H, m), 6.77-7.00
(4H, m), 7.16-7.73 (10H, m), 8.04
(1H, s), 8.27 (s), 8.59 (s); LRMS
APCI m/z 554 [M+H]"

39%

16

TH NMR (400MHz, CD0D) &: 1.06
(3H, s), 1.13 (3H, s), 2.72-3.00 (4H,
m), 4.54-4.70 (3H, m), 6.78-6.86
(3H, m), 6.97-6.99 (1H, d), 7.34-7.58
(8H, m), 7.71-7.76 (2H, m), 8.05
(1H, s), 8.27 (s), 8.59 (s); LRMS
APCI m/z 554 [M+H]"

41%

*17

TH NMR (400MHz, CD;OD) & 1.09
(3H, s), 1.16 (3H, s), 2.08 (3H, s),
221 (3H, s), 2.75-3.06 (6H, m),
3.45-351 (2H, m), 4.66-4.71 (1H,
m), 6.53 (1H, s), 6.83-6.88 (3H, m),
7.027.04 (1H, m), 7.32-7.41 (2H,
m), 7.63-7.68 (2H, m), 8.11 (s), 8.29
(s), 8.63 {s); LRMS APC! m/z 520
M+H]*

40%

_73_
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* o
HN CH,

"H NMR (400MHz, CD3OD)-&: 1.06
(3H, s), 1.13 (3H, s), 2.13 (3H, s),
2.71-3.00 (6H, m), 3.47-3.56 (2H,
m), 4.64-4.69 (1H, m), 6.63-6.65
(1H, m), 6.83-7.39 (6H, m), 7.60-
7.69 (2H, m), 8.09 (1H, s), 8.29 (s),
8.63 (s); LRMS APC! m/z 506
M+HT

43%

*19

"H NMR (400MHz, CD30D) 6: 1.09
(3H, ), 1.14 (3H, ), 2.77-3.00 (4H,
m), 4.63-4.67 (1H, m), 4.98 (2H, s),
6.38-6.40 (1H, m), 6.81-6.83 (1H,
m), 7.12-7.14 (1H, d), 7.26-7.48 (5H,
m), 7.70-7.78 (4H, m), 8.06 (1H, s),
8.28 (s), 8.60 (s); LRMS APCI m/z
528 [M+H]"

33%

*20

"M NMR (400MHz, CDsOD) &: 1.09
(3H, s), 1.15 (3H, s), 2.17 (BH, s),
2.75-3.00 (4H, m), 4.37-4.46 (2H,
m), 4.64-4.82 (1H, m), 6.79-6.82
(1H, m), 6.91 (2H, s), 6.97-7.01 (1H,
m), 7.33-7.40 (2H, m), 7.68-7.74
(2H, m), 8.05 (1H, s), 8.28 (s), 8.61
(s); LRMS APCI m/z 506 [M+H]+

48%

w21

/HN

c

™H NMR (400MHz, CD;OD) &: 1.13
(3H, s), 1.18 (3H, s), 2.80-3.06 (4H,
m), 4.52 (2H, m), 4.64-4.77 (1H, m),
6.82-6.84 (1H, m), 7.00-7.25 (3H,
m), 7.39-7.44 (2H, m), 7.73-7.78
(2H, m), 8.08 (1H, s), 8.29 (s), 8.62
(s); LRMS APCI m/z 546 [M+H]"

20%

*22

"H NMR (400MHz, CD;0D) &: 1.07
(3H, s), 1.13{3H, s), 2.73-2.98 (4H,
m), 4.63-4.76 (3H, m), 6.75-6.78
(1H, m), 6.95-7.05 (3H, m), 7.33
7.40 (3H, m), 7.60-7.80 (5H, m),
8.04 (1H, s), 8.26 (s), 8.60 (s);
LRMS APCI m/z 528 [M+H]"

62%

23

TH NMR (400MHz, CD3OD) &: 1.07
(3H, ), 1.11 (3H, s), 1.33 (6H, s),
2.74-2.96 (4H, m), 3.52 (2H, s),
4.56-4.70 (2H, m), 6.72-6.74 (1H, d),
6.82-6.84 (1H, d), 7.04 (1H, m),
7.20-7.36 (4H, m), 7.49-7.57 (2H, m)
8.06 (1H, s), 8.29 (s), 8.63 (s)
LRMS APCI m/z 520 [M+H]"

35%

A Aol 1404 &= 2M H g

* WA hgh=a

27 gEYotr FHAI &

oM WA otz FR|AIZ] 3

gAI8H AT

10:19] HE 22 H i eh2:0.88¢ Yotz &5

90:
AR A7 Amcheee 2 AAG ol F, Wehe(x3) D v o "ol el 2(c3)el A bz FulAAA WA 3
o %4 AR TS F5SAT,
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AA e 24 WA 27

2 Abgshel AxFYT AW FAEAS HeA 18

317] A& b s E-2 A Al 390 A E W I H
1WA 1.1g=Ee = A st

WA 72413t

it

HE Q4 E =] >
24 ﬁ@ﬁ_{%cm 'H NMR (400MHz, CD;0D) &: 1.01] 75%
H S (3H, s), 1.03 (3H, s), 2.63-2.87 (4H,

m), 3.52 (2H, s), 3.84 (3H, s), 4.38
(2H, s), 4.56-4.60 (1H, m), 6.78-6.80
(1H, m), 6.94-6.97 (1H, m), 7.00-7.02
(tH, m), 7.11-7.20 (4H, m), 7.26-7.29
(2H, m), 7.87-7.89 (2H, d), 7.98-7.99
(d), 8.21 {s), 8.54 (s); LRMS ESI m/z

534 MeH]
25 H 'H NMR (400MHz, CDCly) & 0.96-] 41%
we 1.04 (9H, m), 2.60-2.88 {4H, m), 3.16-
A 3.33 (2H, m), 3.66, 379 (2H, 2xs),
f o 4.61, 4.66 (2H, 2xs), 4.64, 4.79 (1H,
m), 6.56 (1H, m), 6.73-6.79 (2H, m),
6.92-7.18 (6H, m), 7.98 (1H, m), 8.23
(s) 8.85 (s LRMS APCI m/z 554
MeHT
26 OH THNMR (4400MH2, CDCls) & 0.98 (3H, | 98%
"3‘ s) 1.00 (3H, s), 2.61-2.84 (4H, m),
3.48 (2H, s), 4.30 (2H, s), 4.54-4.57
(1H, m), 6.75-6,77 (3H, m), 6.91-6.94
{1H, m), 6.96-6.99 (1H, m), 7.08-7.18
{6H, m), 7.33-7.40 (4H, m), 7.98 (s),
8.21 (s), 8.56 (s); LRMS ESI mjz 568
MHY

27 o TTH NMR (400MHz, CD;OD) & 1.05| 44%
,)*N\/Q/ (3H, s), 1.08 (3H, s), 2.66-2.93 (4H,

a m), 3.52 (2H, m), 4.34 (2H, s), 4.61

(1H, m), 6.81 (1H, m), 6.79 (1H, d),

6.81 (1H, d), 6.99-7.22 (6H, m), 8.06

(1H, d), 8.28 (s), 8.61 (s); LRMS APCI |

mfz 526 [M+H]"

7] ¢] 28: N-1-o}ohard -2-{3-[(2R)-2-({(2R)-2- [3-(Z 2P o}m] )3 d ] -2-st o] EF Aol D ofm] ) Z 2 4 9]
9} ohAl Ecjviol=

OoH
|
Feasesasc
HNTH
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HEES-Gm)I E(1.5mD)= A F4 34 A &GO mg, O.81mmol) 9 olww Z5F 2 79l =(200mg, 5.4mmol) 9] &=
S 40T 18A17HE <t 7FE sttt vhe EFES AFA 5FA 713 FFES 90:10:0.19] S22 9 EH e ﬂﬂ%
2:0.884 R Yol £E2A]7]= A8 7 A AH EU]-EJ.EH«L]E AA A DA FHefo] B4 =S 84% T
347Tmg=® F53F3A T

'H NMR (400MHz, CD5OD) &: 1.05-1.10 (m, 3H), 1.64-1.74 (6H, m), 1.98-2.03
(9H, m), 2.36-2.98 (5H, m), 3.36 (2H, s), 4.46-4.60 (1H, m), 6.46-7.20 (6H, m),
7.96 (1H, s), 8.28 (s), 8.56 (s); LRMS ESI m/z 506 [M+H]"

Al 29: N-(3,4-t =2 A)-2-{3-[2-({(2R)-2-[3-(E =L o}H| :=)-4 -3} 0| =FA| 5| d | -2-3} o] =F A o] & } o} ]
)] e} opA| Eofrte|=

Az 102 A= 258 Ao 4 WA 12004 9 AR & o] g-ako] a1 o] Al 8t eh&& Al %383

"H NMR (400MHz, CDs0D) 2.20 (6H, m), 3.00 (2H, m), 3.18 (2H, m), 3.28 (2H,
m), 3.56 (2H, s), 4.28 (2H, s), 4.81 (1H, m), 6.81 (1H, d), 6.98(2H, m), 7.05 (2H,
m), 7.20 (4H, m), 7.30 (1H, 1), 8.10 (s), 8.30 (s); LRMS ESI 476 [M+H]*

AA 4 30 WA 37

&t7] Az e Al 390 71A e g )

# 2 A8l Azath 449 FUEAL LA 18
A 72A7HESE Edo oty Eelsteo] ERER o 2o

A ‘:'Hj
= 1WA L1397z A skl

OH

HO
HN\[rH

(o]

i
ol
92

ERE] +8
30 S |™H NMR (400MHz, CDsOD) &: 0.94 | 26%
}N\/©/ (3H, s), 0.97 (3H, s), 2.33 (3H, s),
2.56-2.81 (4H, m), 3.43 (2H, s), 4.21
(2H, s), 4.52-4.55 (1H, m), 6.73 (1H,
m), 6.89-6.95 (2H, m), 7.03-7.13 (7H,

m), 7.98 (d), 819 (s), 8.52 (s); LRMS |
ESI m/z 522 [M+HT J

_76_



31

M NMR (400MHz, CD;OD)-& 0.99
(3H, s), 1.01 (3H, s), 2.60-2.85 (4H,
m), 3.49 (2H, s), 4.36 (2H, s), 4.54-
4.59 (1H, m), 6.75 (1H, d), 6.92 (1H,
dd), 6.98 (1H, d), 7.08-7.18 (3H, m),
7.31 (2H, d), 7.48 (2H, d), 8.00 (d),
8.22 (s), 8.64 (s); LRMS APCI m/z
544 M+H]"

21%

32

"H NMR (400MHz, CD;OD) & 0.97
(3H, s), 1.00 (3H, s), 2.59-2.86 (4H,
m), 3.48 (2H, s), 4.34 (2H, s), 4.53-
4.56 (1H, m), 8.74 (1H, d), 6.92 (1H,
d), 6.98 (1H, bd), 7.08-7.17 (3H, m),
7.29 (2H, d), 7.55 (2H, d), 8.00 (1H,
d), 8.22 (s), 8.64 (s); LRMS ES! m/z
501 [M+H]"

38%

33

FUGhY

'H NMR (400MHz, CD;OD) &: 1.00
(3H, s), 1.02 (3H, s), 2.62-2.86 (4H,
m), 3.47 (2H, s), 4.30 (2H, s), 4.55-
458 (1H, m), 6.82 (1H, d), 6.99 (1H,
dd), 7.04 (1H, d), 7.14-7.23 (5H, m),
7.29 (1H, s), 7.31 (1H, s), 8.07 (1H,
do, 8.29 (s), 8.64 (s); LRMS APCI m/z
560 [M+H]"

49%

y«

"TH NMR (400MHz, CDs;OD) &: 0.93
(3H, s), 0.96 (3H, s), 2.51-2.83 (4H,
m), 347 (2H, s), 4.34 (2H, s), 4.52-
4.55 (1H, m), 6.73-6.76 (3H, m), 6.90-
6.97 (2H, m), 7.04-7.06 (2H, m), 7.12-
7.14 (2H, m), 7.20-7.33 (5H, m), 7.99
(1H, bs), 8.21 (s), 8.54 (s); LRMS
APCI m/z 568 [M+H]"

82%

_77_
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35 HO. "H NMR (400MHz, CDsOD)-&: 0.99| 50%
}‘N\;@\m (3H, s), 1.01 (3H, s), 2.61-2.86 (4H,
m), 3.47 (2H, s), 4.23 (2H, s), 4.55-
4.58 (1H, m), 6.64-6.66 (1H, m), 6.75-
6.79 (1H, m), 6.92-7.16 (8H, m), 7.99
(1H, d), 8.22 (s), 8.54 (s); LRMS APCI
miz 526 [M+H]"
36 Py H NMR (400MHz, CD;0D) & 1.02| 40%
\@ (3H, s), 1.04 (3H, s), 1.44-1.55 (2H,
m), 2.00-2.04 (2H, m), 2.52-2.87 (8H,
m), 2.39 (2H, s), 3.55-3.61 (1H, m),
4.56-4.59 (1H, m), 6.76 (1H, d), 6.93-
6.98 (2H, m), 7.07-7.16 (3H, m), 8.00
(1H, d), 8.23 (s), 8.55 (s); LRMS APCI
miz 486 [M+H]"
37 TH NMR (400MHz, CD,OD) &: 1.06
O3s?° | (3H, ), 1.08 (3H, §), 2.67-2.95 (4H,
}N\/©/ m), 3.07 (3H, s), 3.56 (2H, s), 4.45
(2H, s), 4.60 (1H, dd), 6.81 (1H, d),
6.98 (1H, dd), 7.04 (1H, d), 7.14-7.25
(4H, m), 7.44 (2H, d), 7.84 (2H, d),
8.06 (1H, d), 8.28 (s), 8.61 (s); LRMS
APC| miz 554 [M+H]"

A ¢ 38 YA 46

= efetel = 2 Gm)E AU olvfol=, Sl floll mefsfel = LA (19DE YL 205w
sith. ol ¥, EHRE AFNA $HA7) L AHEE WA FRULE At FRGAAAN TLA} FES
132, O 5 0010112 T2 2o A Lo 60,88 Shzjolell 93t 01344120 F 90:10:1e] vl e 2L 40,88
Rvols §EA17)E At A A ARvE 1S 2 GAt A BE FeS] BA SFFEL FE}a, o] & vE

2ol &M 71aL TE(x3)AZLF- el "ol H 2ol dEA7] AL S E(x3AAA W] g =& ‘F%é}oﬂ‘jr.

X
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HO

OH

e
fol

olole

Ao
TE

e L

'H NMR (400MHz, CDsOD) 5. 1.07
(3H, s), 1.14 (3H, s), 2.73-3.00 (6H,
m), 3.57-3.62 (2H, m), 4.65-4.70 (1H,
m), 6.83 (1H, d), 7.01-7.05 (1H, m),
7.16-7.40 (TH, m), 7.61-7.67 (2H, m),
8.09 (1H, d), 8.29 (s), 8.63 (s); LRMS
APCl m/z 476 [M+H]"

52%

39

"H NMR (400MHz, CDsOD) &: 0.94-
1.34 (11H, m), 1.58-1.80 (6H, m),
2.74-3.00 (4H, m), 3.14-3.30 (2H, m),
4,65-4.69 (1H, m), 6.83 (1H, d), 7.02-
7.06 (1H, m), 7.32-7.31 (2H, m), 7.37-
7.73 (2H, m), 8.07 (1H, d), 8.30 (s),
8.63 (s); LRMS APCl m/z 468 [M+H]"

65%

0

'H NMR (400MHz, CD;OD) 5: 1.09
(3H, s), 1.11 (3H, s), 1.46-1.80 (6H,
m), 2.76-2.95 (4H, m), 3.35 (2H, bs),
3.69 (2H, bs), 4.62-4.65 (1H, m), 6.82
(1H, d), 6.99-7.02 (1H, m), 7.18-7.30
(3H, m), 7.33-7.37 (1H, m), 8.04 (1H,
s), 8.29 (s), 8.63 (s); LRMS APC! m/z
438 [M+H]"

69%

_79_
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HN

TH NMR (400MHz, CD;OD) 5. 1.04
(3H, s), 1.11 (3H, s), 2.69-3.03 (6H,
m), 3.47-3.67 (2H, m), 4.63-4.67 (1H,
m), 6.82 (1H, d), 7.00-7.06 (1H, m),
7.30-7.64 (8H, m), 8.08 (1H, s), 8.29
(s), 8.63 (s); LRMS APCI m/z 542
[M+H]*

52%

42

P HNv\/©

"H NMR (400MHz, CD50OD) &: 1.05
(3H, s), 1.13 (3H, s), 1.88-1.98 (2H,
m), 2.64-2.80 (4H, m), 2.89-3.00 (2H,
m), 3.38-3.46 (2H, m), 4.63-4.67 (1H,
m), 6.81 (1H, d), 6.98-7.08 (1H, m),
7.10-7.30 (5H, m), 7.30-7.40 (2H, m),
7.62-7.70 (2H, m), 8.08 (1H, s), 8.27
(s), 8.61 (s); LRMS APCI m/z 488
[M+HT*

59%

43

ey

TH NMR (400MHz, CD;OD) &: 1.08
(3H, s), 1.13 (3H, s), 2.71-3.04 (8H,
s), 4.50-4.80 (2H, m), 6.80 (1H, d),
6.96-7.06 (1H, m), 7.11-7.20 (4H, m),
7.31-7.42 (2H, m), 7.68-7.71 (2H, m),
8.06 (1H, d), 8.27 (s), 8.61 (s); LRMS
APCl miz 488 [M+H]"

56%

44

HN N

"H NMR (400MHz, CDsOD) &: 1.04
(3H, s), 1.1 (3H, s), 2.70-2.97 (4H,
m), 3.06 (2H, t), 3.71 (2H, t), 4.64-
4.68 (1H, m), 6.82-6.86 (1H, m), 7.00-
7.06 (1H, m), 7.19-7.38 (4H, m), 7.61-
7.64 (2H, m), 7.72 (1H, t), 8.08 (1H,
s), 8.28 (s), 8.45 (1H, d), 8.63 (s)
LRMS APCI m/z 477 [M+H]"

62%

80 -
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* /\/©/ o
“SHN

'"H NMR (400MHz, CD;OD) & 1.05
(3H, s), 1.12 (3H, s), 2.70-3.00 (6H,
m), 3.50-3.60 (2H, m), 3.74 (3H, s),
4.63-4.66 (1H, m), 6.80-6.86 (3H, m),
7.00-7.06 (1H, m), 7.12 (2H, d), 7.30-
7.39 (2H, m), 7.60-7.65 (2H, m), 8.09
(1H, s), 8.29 (s), 8.63 (s); LRMS APCI
miz 508 [M-+H]"

28%

46 /\/©/SOzNH2 'H NMR (400MHz, CDOD) & 1.13
N (3H, s), 1.18 (3H, s), 2.75-3.06 (6H,

m), 3.62 (2H, 1), 4.68-4.75 (1H, m),
6.85 (1H, d), 7.03 (1H, d), 7.37-7.45
(4H, m), 7.62-7.70 (2H, m), 7.80 (2H,
d), 8.12 (1H, s), 8.30 (s), 8.64 (s)
LRMS APCI miz 555 [M+H]"

27%

47
yee

H NMR (400MHz, CDzOD) &: 1.14-
1.24 (6H, m), 2.80-3.06 (7H, m), 3.80-
3.84 (1H, bs), 3.93-3.97 (1H, bs),
4.55-4.59 (1H, bs), 4.68-4.73 (1H, m),
6.87 (1H, dd), 7.00-7.15 (3H, m),
7.20-7.30 (2H, m), 7.82-7.87 (1H, m),
8.09 (1H, s), 8.28 (s), 8.63 (s); LRMS
APCl miz 488 [M+H]"

57%

® SO
e

'H NMR (400MHz, CD:OD) &: 1.14
(3H, s), 119 (3H, s), 1.74 (6H, 9),
2.07 (3H, s), 2.15 (6H, s), 2.76-3.10
(4H, m), 4.56 (1H, bs), 4.64-4.72 (1H,

7.39 (2H, m), 7.58-7.62 (2H, m), 8.11
(1H, s), 8.30 (s), 8.63 (s); LRMS APCI
miz 506 [M+H]"

m), 6.84 (1H, d), 7.03 (1H, d), 7.31-

8%

49
«—N.

H NMR (400MHz, CD;0D) & 1:00-
1.08 (6H, m), 2.00 (1H, d), 2.26-2.38
(1H, m), 2.63-3.30 (7H, m), 3.40-3.58
(2H, m), 4.46-4.56 (1H, d), 4.60-4.68
(1H, m), 6.58-6.68 (2H, m), 6.80-6.90
(1H, m), 6.96-7.34 (7H, m), 8.08 (1H,
s), 8.30 (s), 8.63 (); LRMS APCl miz
514 [M+H]"

19%

HN

NN Cl

H NMR (400MHz, CD,0D) & 1.10
(3H, s), 1.14 (3H, s), 2.27-3.00 (6H,
m), 3.57-3.60 (2H. t), 4.63-4.71 (1H,
m), 6.71 (1H, d), ©6.82 (1H, d), 6.99-
7.09 (3H, m), 7.32-7.39 (2H, m), 7.61-
7.67 (2H, m), 8.08 (1H, s), 8.29 (s),
8.63 (s); LRMS APCI m/z 526 [M+H]"

17%

AA 4 51 WA 55

&t7] Az sgES Al 3ol 71 It
WA 72413 S Eol "ol Egjdtol = r EF Q. 2to

TNE3F 10-2006-0122969
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OH o
H
N,
Q‘I
HCT CH,
HO

dlold =8

k=1

TH NMR (400MHz, CDsOD) & 1.04 | 81%
(3H, 5), 1.12 (3H, s), 2.24 (6H, s),
2.69-3.01 (6H, m), 3.52-3.55 (2H, m),
4.62-4.66 (1H, m), 6.82-6.84 (1H, m),
6.95-7.10 (4H, m), 7.31-7.37 (2H, m),
7.60-7.70 (2H, m), 8.09 (1H, s), 8.28
(s), 8.63 (s); LRMS APCl m/z 504
M+H]"

Qi
\HN/\/Q\
52 ™M NMR (400MHz, CDsOD) &: 1.04 | 79%
\HN/\/Q (3H, s), 1.11 (3H, s), 2.69-2.96 (4H,
Cl
m), 4.62-4.65 (1H, m), 6.82 (1H, d),
\HN/\)£>/

m), 3.01-3.08 (2H, m), 3.61-3.66 (2H,
7.00-7.03 (1H, m), 7.16-7.21 (2H, m),
7.28-7.40 (4H, m), 7.61-7.65 (2H, m),
8.08 (1H, s), 8.28 (s), 8.63 (s); LRMS
APCI miz 510 [M+H]"

TH NMR (400MHz, CD;OD) &: 1.05| 96%
(3H, s), 1.13 (3H, s), 2.34 (6H, s),
2.71-2.79 (2H, m), 2.95-3.01 (4h, m),
3.43-3.49 (2H, m), 4.64-4.67 91H, m),
6.83 (1H, d), 6.95-6.97 (3H, m), 7.02-
7.08 (1H, m), 7.33-7.41 (2H, m), 7.67-
7.73 (2H, m), 8.12 (1H, s), 8.29 (s),
8.63 (s); LRMS APCI m/z 504 [M+H]"
TH NMR (400MHz, CDs;OD) 5 1.04| 86%
(3H, s), 1.11 (3H, s), 2.27 (3H, s),
2.69-2.98 (6H, m), 3.54-3.60 (2H, m),
4.62-4.65 (1H, m), 6.82 (1H, d), 7.00-
7.14 (5H, m), 7.30-7.38 (2H, m), 7.59-
7.67 (2H, m), 8.08 (1H, s), 8.29 (s),
8.62 (s); LRMS APCI m/z 504 [M+H]"

53

O 'H NMR (400MHz, CDsOD) -6: 1.04 | 76%
~ (8H, s), 1.12 (3H, s), 2.68-3.02 (4H,
O m), 3.62-3.97 (2H, m), 3.70-3.74 (2H,
: m), 4.64-4.68 (1H, m), 6.83 (1H, d),
7.02 (1H, d), 7.34-7.48 (6H, m), 7.62
(1H, s), 7.65-7.67 (1H, m), 7.72-7.76
(1H, m), 7.80-7.84 (1H, m), 8.18 (1H,
s) 8.20 (1H, d), 8.29 (s), 8.62 (s);
L LRMS APCI m/z 526 [M+H]"

A A4 56: 3-{(2R)-2-[(2R)-2-[3-(E2H o} =—4-3}o| EZ A ¥ d)-2-3}o| =E A Eolr| =] T2 H}-N-[2-(4-
stol =S A Y)-2-H Y T2 P W Zofrto| =

_82_
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HO/Q)\/ CHy NH:C CHy

HNm
2A el 38 W] 5000 7] AlE B 3} GASE Wb o 2 Az 1389 AAAEZRE 24 58 Y %4 335 (35mg,
31%)& 5339}

"H NMR (400MHz, CD50D) : 1.03 (3H, d), 1.27 (6H, s), 2.56-2.90 (4H, m),
3.45 (2H, 5), 4.55-4.58 (1H, m), 6.67-6.72 (3H, m), 6.85-6.87 (1H, m), 7.19-7.26

(SH, m), 7.38 (1H, s), 7.43 (1H, d), 7.91 (d), 8.21 (s), 8.51 (s); LRMS APCI m/z
506 [M+H]*

AA 4 57: N-{5-[(1R)-2-((1R)-2-{3-[3-(3,4-T)3}o| =2 -1H-0| A A WP -2-U)-3-2 A2 29 |Hd}-1-d o]
Yoln|n)-1-3}o| =FA| N e | -2-3o| =E A ¥ D} E E-olu}o] =

i
Ho/©/k/ CHy ,OQ

HN.
5
A A el 38 WA 5000 71 A e W 2 fALgE o 2 Al Fd] 1389 AAEZREH 2 2] e XA 3FE(35mg,
31%)e 533t

'H NMR (400MHz, CD;0D) 5: 1.00-1.05 (3H, m), 2.48-2.92 (11H, m), 3.59 (1H,
t), 3.73 (1H, 1), 4.54-4.65 (3H, m), 6.75-7.18 (10H, m), 7.97 (s), 8.28 (d), 8.56
(d); LRMS APCI m/z 502 [M+H]"*

81514 19 Bh5HEe] EnAQ) B2 A AR 48515, 1 A3 BEE o9 v T S 2l S e 71U 7] THguinea
pig trachea) ~E 9ol AAAFFFol vl B2 ohmal g el 584 Aol A3hE St AT 5 v,

T3¢ d21-8t= 2 (Dunkin-Hartley) 7143 (475 W#] 525g)& CO, A2 & thE &9 HH = Sola, 7| #E 4
4vie] FEZRE 4709 A FES 560, 35 BlE ol ol A @711*‘6}04 2.5cm o)) 71 #S FH 3, 711&52 Jpji
o A= ddsto] 7] #S /Mstar, 3 WA 47) A=aE] Hold 7tEdH S dusith, 58 2EY 2R 2SS AT
9 S AZHE HALE AZ38e] 5ml 7] S (organ bath)oll AEA| AT ~2EHL A =vE}4l (A v (Sigma) 17378)
3uM, TR B R (A 20k G8520) 10uM B o8] -&(A 2mk A7655) 10uMS FH-f-ah= ¥ P e A3 D7 (Krebs
Ringer) €5 9(A] 21r} KO507)ell 205 <t A9& 7hetA] o2 e = F @871, 37C= 7FE8kaL 95% 0,/5% CO,
2 718417 3 1g9] 7] AE S 71 S0 S =712 30 WA 457 5¢t vl HE A 7|2 11%;& 15&‘—&174 °
2 23] AR (1g7bA)S thAl 71sksith e o] waks dolH 43 Al&ﬂ(ﬁ}le}(Pﬁzer_)AMﬂ 91 ato] T4 ?XM%)OH
AAY FFESHNUNVE 58 715 2 #S53 FHo] HP W Fof], w28 v} 108] F#H(train), 0.1ms B4 1], 4
10Hz 2 A A4 25V) 2] il f=E AN Aate] Algate] 248 AGAF(EFS)O 2-EA A 717 2734
Z34 N7 9 EFSE Ha3 o] d5HS dPA 7|3 GAd5F Fo|r) 7| SH T B dg o] wE B2 2447} ﬁ_ﬂ
BEE 27 8o g3t TZ*& AREE SIS Ak, #H HJ%OH Teet ol = kA A H A ZHS 98 thAl Al et
9] BE AAE(FEEZ 45 7.5ml/8)0l o8 A& a82 A AL

o
H T

o
e

NI
wr

mf

JFO

=
i
%]

Ll [
Y

=
o]
-

3ol

re o o

A

X o
=

N

L2,

b9 Es ALE gle A9 AEA

o
N
N

o
>~

1Az ga (A 2a) 15627) 300nM &

EFS #8323} S0 A% HIZE FHlar, 4|3 =
rimed) 2% E) o ool T, o F, o] e g A S A0%:

E4 8 B g3Fo
74 (primed) 5% EFS 4k ] Ao #3 2 v it FF obE

g
ok of

o HU
roi' 1-Nt
K'Y
B d
oy

o
o
o,
o

Al
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A ofEAH 3R Fol FEE SERT U2 FEAA 24 &0
o el ol el die] e BE TS AP ATHel AL Ha
ol mZe el A ux ¥

g Aol e Al 2 34 A 2He

)8 =24 A A|(bolus) 2 7tol tlate] RE 22

DA E 2 b9 179 WA 19/3°7M o)t}
G (R 2T BE B w52

9 ARz AE. B2 &Aool tigh dojH & 34
2 =

JE
K-
AN
o)
=3
re
tlo
o~
o
AL
offt
rO
v}
>
X
&
g
2
o,
[
[&l
=

p
Auj
=
£
ofo
2
=
olo
flo
go)
]
v J

1o A o]z eddiel] oak Ho) Ax%EA JAE 27T =H F3setsd ol uhE B2 #H-gA 9] ECy b
1/2 g &35 AN 7| =d o9 shE w5s Devh B i w2 g2 2184 o] dle]H = Hl(ECy, B2 2H-&A1)/
(ECy olazeldah) @ Aojg ol ddd] digh 44 47t m7]€ch

B2 M H 75 ShAd o] bl

A shgtE o] B2-28A A EE et AT AF o) o) gL}, 2 ol w2 B2-2F8-Alo] uigh 348 A st
7] Aol 0] E S 300nM ICI 118551(A &4 B2 th&hA) o2 ofju] vl (45 o] dE ) ste] B2-vj7| avpe] 75 A
g 3}3E 58 kg Ao QKo R Y EF 3

T GE ol w2, sheka 19 819k o] B2 Aol e 2EA 7= 3 B2 8l thEk 1/2 H o &t
(EC;)E HEh=H a3 & 2rd e sigteo] ss 545t 242 v

5} 3H 2 A zHb

3} &9 10mM/100% DMSO(H W EAd ZAlo]| =) M-S 4% DMSOF =23} 2 11 83 (top dose) &2 3] A 71t}
o] Hal &L BT 4% DMSONA 10 ZJE ] Alu| 21 348 2HA517] 98 AFgE ), o)A dA(A] v}, [-
5627)2 72t Yol EAZe] tlx A(welDS 938l Bt AdollA o2 AFE3Slt) dlolHE oAy dd vhg%= 3%
M=

Al 32wk

01719] B2 ol d WA F8AE A xdete] B stE CHO(E S 3124 W) Al E (73 [Kobika %, PNAS 84: 46-
50, 1987 % Bouvier %, M01 Pharmacol 33: 133-139 1988 CHOhB2)Z 10% A efo}& 3 (X 1m}, F4135, Lot

90K 8404 Exp 09/04), 2mM ZF e (A v}, G7513), 500png/ml AW EJ A (A 27}, G7034) 2 10ug/ml 52 v1Fo] Al (A]
T1m}, P8833) 0] F71e W Hl 51~ (Dulbeccos) MEM/NUT MIX F12(3] #(Gibco), 21331-020)0l1 4 S22 A1 At A E 2
M (seeding)ato] Al el thall oF 90% 7 ZF A Al (confluency) S UJERH =S 81T},

B up

3}t & o) Zhzbe] Bgakel 25u/AL 71 A xS 1% DMSO 9 H o th 272l 100nM o] A~z e g 3} 347 cAMP-Z
# 4] = 2 o] E(Flashplate: 5=/ %, NEN, SMPOO4B) & o] & 7t} o] S 25u0/9 PBSE H7}sto] 1:22 3|4 830},
A xS ERA5Eetar(0.25% Al 1wk, T4049), PBS(R 3, 14040-174) .8 Al &8t aL, 245 ¢-5 A (NEN, SMP004B)oﬂ
AFEAAA 1 x 10° A3 /ml CHOhB2Z WA s Th 31825 1A 7FS0F A 500/ 3} 8HA vl k&t ol Al %
0.18uCi/ml '2°I-cAMP(NEN, NEX-130)Z 3+#-3}= 100ul/2 HZ 9% A(NEN, SMP004B)E 3 7}8ho] £3) oh =
HolEE AeoA 7tz 247k o M gsl it Za A Zeol ECE ST ol AFH Pl-cAMPY] ¥& HIEE
(Topcount) NXT(# 7} =(Packard) & AF-g35le] 125t AXNASaEE AH3ATE 3 ks A4S o)Az yddl &
Az ¥7)5a 47) v/l 4] A 1R o] = B A (sigmoid fit)S o] &3t WA S AT

Az AA e 1WA 5700 A E B o] w88t 19] 89HE-2 5nM v Rkl B2 cAMP EC., & YEhfE Ao
s A
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