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[0045] r/s^p^/7IJ;uj ^ mmtLxmrnrn^. ASHH^^ 
1 ~3imtz>3~i m.(D^mmmmn 
r/S^P^>/7 'J Jl/ijJ|/7K —Jl/J 

•X P y7 'J a L/c^v/U# — 

[0046] TR5 (R 6) N-J R^R^C^JB^tl/cZ^X 

Wi, TR5 (R 6) N-J R5£<fctfR6tt, -H(CftoT3~ 

7 Jt©/Sx' Py^ "J JU81;£:ff^J5£t"'i>o 

[0047] R3(C£tt£ TMftj £&R3^©7.Kil£R4(CTS$U 

^ o 

[0048] rR3(i% 0^^5f|§(Z)R4-e{«^tlT^r:fc^<. R4(^iutsi^ 
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nttiUo J £&* R 3 Itl^R4^ R4T-^ 

ztzmbs R3- (R4) 0-5S R3- (R4-R4O-4) . R3- (R4 — R40 

_3) 2, R3- (R4-R4O-2) 3S R3- (R4-R40-l) 4, ftZtfmfbtl 

^ o 

[0049] <h LT(i, Protective Groups 

in Organic Synthesis (T. W. Green 

e et a I . , Wiley, New York (1999)) IE 

moj7^ h§y{£tiS<h h u 

*/ <J if S L < h U -f V 7°P tMU*> 'JJl (TIPS), t e 

r t ~-J^-)\yV^^-)\y^^)\y (T B DMSSfcliT B S) , t e r t - 7" h 

(Boc) , h 'J ^ f Jk> 'J JH h+ Jl/'f-JI/ (T e o 

c) , 4 - ̂ h )l (PMZ, Moz) , 7^)1 

(A I I oc) , is7 3L—)l)L h^r^JkK-Jk 9-7 

)lt [y —)l (Fmoc) 

Jl/ (Cbz, Z) 

[0050] tC L"Oi, * ̂ Jk x^Jk 7°P fJk -f 

7 7°PHMk 7>,lk te rt-^fJk s-^Jk -fV7^k 

Jk 1, 1 tfJk 1, 2t?Jk 

, 1 -p^W^Jk 2-p^W^Jk -f 

©CT-B^JU^JUSX :>7P7°P t?Jk i/^P7*fJk *>7 P^V^US 

i/$n^*i/)i/tj:¥<DC3-6i/$nj7)i/*)i/&* :>7 P 7°P tfju* ̂ Jk 

P 7>JU t /c 7 P ̂  y^-)l * 7-J\/te £(D C 3 _ 5 *> 7 P j7 JU=£ JUS"C 

x^jk 7°pn°;k -f 

7 7°P t?Jk 73-JW te rt-^fJk *> 7 P 7°P t?Jk ^>7P7*fJk 

*>7 P 7°P tfJUt /c&*>7 P 7>JU^fJI/tl)i)o 

rc! _67>/updri>j LTti, r 

cT-e^u^uj 

fC !-eZJU^UTJklx-JUj 
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[0051] r/s^p->^7 \J )\y\ ITIt 7^'J^X 3-

-f^x yM^-vy, x$-\z$y* tfp'j^x x- K^HKP7 

j- h7th'p^7xx -f^yyj^x f/v* 

"J v X V "J v X "J vX rh7t:KP—2H-t7X x K =p 

th*P-2H-^^7X KP tf'J ̂ X t^^X =£)\/fo 

'J x U x 1, 2 - * dpnt y u v x i, 3 -1 *y- y u *>* > 

, 1, 2-t^+t^i-y. 1, 3-t^v-^i-y. 1, 4-^^-9-x 1 

, 2-f7yji/*X 1, 3-f7V"'J^X 1, 2-f7i^tX 1, 3 

-f7^tX 7-tfAX ^"teAX ^X/*X 1, 4-^-tr'AX 1 

, 4-^dp^-tr'AX 1, 4-^-frKX 1, 2, 5 - h U 1 

, 4, 5-^dpHt^Z-trAX 1,2, 5-^dr^^-tr'AX 1, 4, 5 

-51 Z'v ZizAX 1, 5, 2-i/#%--*ti£j<Z/^ 1, 5, 2~t^V'^LJ7 

izAX 3, 4-i/t KP — 2 H — t?P — JK 4, 5 - ̂  t K P - 1 H - tf 

^y-jk 4, 5 -v\i KP- 1 H--r $yy-jk 4, 5-yth'p-i 

, 2-^dpHtV-;k 4, 5-ytKP-l, 3-^dpHtV-;k 4, 5-

Nyt KP - 1 , 3-f7V-Jk 2, 3, 4, 5K =p £ K P tf U *>*X 

1, 2, 3, 6-rh7t:KPtf7^X 5, KP-4H-1, 2 

-^dr+f^>t/c(i3, 6-^H KP-2-H - 1 , 

mibtl, ifS L < \%TM=f-Vy, H°P U *>*X rh7tKP77X 

u*>*x xh7t:Kp-2H-t7x -f $yy •;*>*x i, 3-^r^y 

U^X 1, 3-f7V'J vX KP H°U fy>, vX ^ 

Jkfc'JX 1, 2-^dr+f^X 7-trAX 1, 41 

rAjpi/^ JUJ ±§B"efl:^W(c^y 
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[0052] TR5 ( R e) N-J 7$ A J. if 

-f 77°P y, tert 

-7>,IU:P$ y. s -7>>/U7$ 

1, 1 -y^^^ypHMU:P$1, 2-y7fj^p^7^y, 

1 A 2-p<f y. -f 7 

N, N-^fjuz^y. N, N-^X 

fJUZ^y. N, N — y 7°P tfJUT7$ y s N, N-^ (-f 7 7°P HMU) 7$ 

y, N, N — ^7>>/U7$ J, N, N-y (te rt-^) 7$y. N 

, N-*; (s-y^)i) z^y. N, N-*; (^V7*f^) 7$y. N, N 

N, N — y ( 1 , 1 -^fJU70P HMU) 7$y^ N 

, N — ^ (i, 2-v*9JU7°P¥JI) 7$y. N, N-*; 

) 7$y. N, N-^ (1 -P<fJU7>JU) 7$y. N, N-*; (2-*f 

WfJU) 7$y^ N, N-^ 7$yt/c(iN, N-^ ( 

7$; tzttfmfbtis iftL<(i7$y. if 

^7$y, ^ptf^7$y, -f7 7°pHMU:P$y, N, N-y^fjuz^y 

t/c&N, N -<ylf jU7$ yefe^o 

[0053] R5 (R6) N—CDR5<hR6 ^Ip-n Ls P ̂ >7 U btc^OM 

7a9-vy- 1 -o\s, t°p u$;>- 1 ->nk 
- 1 -^nut/c&z-tfAv- 1 --nu^we>ti&0 oo-e±§Efl:^y(c(i 
§il^: LT t e r t - 7° h (Boc) t-tc&^yVllt* 

(Cbz, Z) STt 

&l^o 

[0054] (ii) x^u^>\t^(Dmw^temt L 
Ttt, 

1-tert-^ 2- (2, 5 - dp 7 H°P U - 1 - -f )l) 

(2 S, 5 R) -5- ( (^>^U;t^>) 7$y) 'J *>* V - 1 , 2-

U— K 

1-tert-^ 2- (2, 5 - dp 7 H°P U - 1 - -f )l) 
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(2 s, 5 R) - 5 - ( ( ( h 'J tan* hdps/) tui 

1-tert -79)1 2- (2, 5 - V* dp V tfP U Vy ~ 1 - -f Jl) 

( 2 S , 5 R) — 5 — ( «P P P 7^7) 

2-^JU^dp^U-k 

1-tert-^ 2 — ( 1 , 3-y>dpy-3a, 4, 7, 7a-jh 

7th'P-1 H--rv-r> K-;U-2 (3 H) ->nu) ( 2 S , 5 R) — 

5- ( (^>^;u^dpi/) 7$y) 2-y^jU#dp^>U-

k 

1-tert-^ 2 — ( 1 , 3-y>dpy-3a, 4, 7, 7a-jh 

7th'P-1 H--rv-r> K—JU—2 (3 H) ->NU) ( 2 S , 5 R) — 

5- ( (^O^JU^dp^) ( ( h 'J 9 P P^ hdp->) tlJU^—JU) 

1-tert-^ 2 — ( 1 , 3-y>dpy-3a, 4, 7, 7a-jh 

7th'P-1 H->r V'T V K-JU-2 (3 H) ->NU) (2 S, 5 R) -

5- ( (^O^U^dp^) (^pp^jJU/K-JU) 

2—i/t) JUTK dp U — k 

1-tert-^ 2 — ( 1 , 3-y^dpV/sdpHtt KP-1 H--T V 

-fVK-JU-2 (3 H) —T >*U) ( 2 S , 5 R) — 5 — ( (^V^jU^dp 

*» 2-y^ju^dp^u-k 

1-tert-^ 2 — ( 1 , 3-y^dpV/sdpHtt KP-1 H--T V 

-OK-JU-2 (3 H) —r >*U) ( 2 S , 5 R) — 5 — ( (^V^jU^dp 

:>) ( ( h U ^ P PP< Kdpi>) 7^7) 2-

i/tDl'tf dpi> U— k 

1-tert-^ 2 — ( 1 , 3-y^dpV/sdpHtt KP-1 H--T V 

-OK-JU-2 (3 H) —r >*U) ( 2 S , 5 R) — 5 — ( (^V^jU^dp 

*» (^pp^jU/K-jU) 1, 2-y^>/U#dpi/U-

k 
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1-tert-^ib 2- (3, 5 - V* dp V - 4 - 7+f h 'J £ • [ 5 

. 2. 1. 0 2. 6] f^-8-x>-4--r;U) (2 S, 5R) —5 — ( ( 

'vJU^dp'v) 7$ 7) 1, 2-'v^JUTKdp'v U— k 

1-tert-^ib 2- (3, 5 - dp y - 4 - 7+f h U *> £ • [ 5 

. 2. 1. 02^ 6] f^]-8-i>-4-^^) (2 S, 5R) —5 — ( ( 

dpi>) ( ( MJ S=£s» 7^7) t?'*'J $/ 

y— 1 , 2-'v^jU/Kdp'v u—hs 

1-tert-^ib 2- (3, 5 - dp V - 4 - 7+f h U *> £ • [ 5 

. 2. 1. 02. e] ^_8-lV-4-^^) (2 S, 5R) —5 — ( ( 

s<yV)it*i;) (tnntuitf-)i) ¥'<x)Vy-'\, 2-vt> 
U— k 

ft^ tiZo £ y if £ L < 

1-tert-^ib 2- (2, 5 - •vzt dp y t° p ij ̂  - 1 — -f JU) 

(2 S, 5 R) -5- ( (^>^;U^dpi/) 7$y) 'J *>* V - 1 , 2-

•v^v/U/Kdri/ U— k 

1-tert-^ib 2 — ( 1 , 3-y>dpy-3a, 4, 7, 7a-jh 

7th'P-1 H--rv-r> K-;U-2 (3 H) ->NU) ( 2 S , 5 R) — 

5- ( (^>^;u^dpi/) 7$y) 2-^;b,'^/:Kdp^^-

k 
1-te rt-^ 2 — ( 1 , 3-y^dpV/sdpHtt KP-1 H--T V 

-OK-JU-2 (3 H) —r >*U) ( 2 S , 5 R) — 5 — ( (^V^jU^dp 

*» 7$s) ^'Ji/y-1, 2 - k 

1-tert-^ib 2- (3, 5 - dp V - 4 - 7+f h U *> £ • [ 5 

. 2. 1. 02. 6] f^]-8-i>-4-^^) (2 S, 5R) —5 — ( ( 

^yVil^ dpi>) 7$ 7) 1, 2-'v^jUTKdp'v u—hs 

y. TIB^ (11-30), (11-31), (I I — 3 2 ) % (II 

-3 3) : 
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[<b27] 

?0U H<V, 
° Boc'^N'08" ° BOC'N-J>N-OB" ° BOO-N^N-°B"° BOC'N-V°B" 

H H H H 
11-30 11-31 II-32 11-33 

~C *J\ tl&o 

[0055] d i D 

LTs 

2, 5-y>drVH°PU^>- 1 -'TJU (2 S, 5R) -6- (/C/*>MU 

^dpS/) — 7 — dp y — 1 , 6 —Vy-^f • [3. 2. 

2 -^jU^dpi/ U— k 

1, 3-y>dpy-3a, 4, 7, 7 a-f h 7 t: K • - 1 H - -f V -f > K-

)\y-2 (3 H) --nu ( 2 S , 5 R) -6- dp^>) -7-* 

dp V — 1 , 6kT*>£P [3. 2. 1 ] 2-^jU#dpi> U 

- k 
1, 3-y>dpy/sdpHtt KP- 1 H->r V-r > K-JU-2 (3H) ->HU 

( 2 S , 5 R) -6- (^>^;U^dpi/) — 7 — dp y — 1 , 

^OU [3. 2. 1 ] y~ 2-^jU#dpi> U— k 

3, 5-y>dpv-4-7+f h'J^P [5. 2. 1. O2* 6]f;b-8-x 

y-4-<)\s (2 S, 5 R) -6- (^>^;U^dpi/) -7-^dpy-1 

, 6-VT*f^OU [3. 2. 1 ] y~ 2-^jU#dpi> U— k 

TIEsS (I I I — 5 7) % (I I I — 5 8) % (I I I — 5 9 

) . (I I I — 6 0) % : 

[<b28] 

111-57 111-58 111-59 |||.60 
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T *j\ & o 

[0056] Hi INT, R30-%JfMt&C i-eTJU U is t V JUIZR 4 xmfet 

. ̂  L ©150 (Cg t t (DTii ft ^ d £ (in 9 t T t, ft i\ 

[0057] rCT-e^JU^JUJ IC, R5 (R6) N-©^»y©7$y (H2N-) tf{& 

2-7$ J JL9)V, 2 -7$ J 7°P kMk 3~7$ 

y^Pbik 2 -7$ J - 1 - Jk 2-7^y7>Jk 3-7$ 

y 7°f Jk 4-7^y7>Jk 2-7$y-1, 1 2-

7$ y - 1 -^f;U7°P t?Jk t/c(i3 -7$ y - 2 -^fJU7°P ¥)lti:£ 

h<mibtlZ>o ooT±IEfl:^y(C(iR5OCO-(CS#^tl^{^aSt e r 

t-7"h (Boc) (C b 

z, Z) Mn-a 

[0058] Ajpi//;IJ)\,izc 
teimztes 1 -^9)V7M9Vy, 3-*9)\sT\i9Vy, 1 -^f;un°p 
u^x s-^f^epu^'x 1 syyj*>*x 3-p<f>/u^ 
dpHj- y ij *>' x 1 _ ^ ̂  X/ IJ *; x 1 IJ ^ 4 - p< f 

2-*f JUf h^t: KP-2 H-H°^X 4-p<fjUfh^ 

tKP-2H-tf7>, 1 -*9)\s^^Vy, 1, 4-^fJUH'X^ 

X 4-?( 9)1^)1 folJ y. 4-*=f- Jl-91=£ JU^'J X 1 

AX 1-^fJU-l, 4 -^7-tfA>£/c& 1 , 4 -V*9)\y~ 1 , 4-^ 

ooT±§EJM*WC&{£!SSt e r t --JV* 

*>t)J[/7K—)l (Boc) (Cbz, Z) if 

[0059] AT P*>£ UJkCR5 (R6) N-©^»y©7$y (H 2 N —) tf\M^Ltc 

3-7^7 7-ti9Vy, 3-7$ybP'J^X 3-7$ 

y— T h7b KP77>N 3-7$y-j h7b h*Pf^t"7x>> 4 — T7 $ 

4 -7$ y tr^'j *>*x 4-7$y-jh7kKp-2H 
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-kf^X 4-7$y-f h7t KP-2H-f^tf7X 

dr+ftKP 4-7^7-1, 24-7$ 7 

-1, 24-7$ J 7-tfAx 4-y$ y t^iz^y^tc 

&6-J7$;-'\, 4-Vj7MJ^yt££tfmibtlZ>o ZZ-£±BZM:foffllZ 

&{£fSSt e r t -7 (Boc) ttc&^yisJl/t^istl 

(Cbz, Z) Mn-a STfc&lN 

O 

[0060] C1_67>'Udr>'KZ)^»y©p<51>'Ut/c(ix51>/KC, • *>£ 'J L 

7-tff *>*>- 2 --f )\s*9 JW 7Ml-Vy-3-4 )\,t 

9JW trnu*>*>-2->r)\s*9JW tfp•;$;>-3rh7 

t; KP77V- 3 Th7t KPf^7x>- 3 --f JUp< fJU 

, tr^ X/'J Vy-Ar-4 )V*9 JW 1, 2-^drHtx/lJ^>-3--rjUp<f 

jk 2--nu^fjk tr^3 

y — 4 — < JU;>< fJk f b "7 ll K P — 2 H — tl0:7 > — 4 — < JU;>< fJk j h 

^t: KP — 2 H-f^H0^>-4--rjUp<f Jk KPt°'J^V-

421, 2-^^V~yy-3 

>- 2 -4 )l?(9Jk >- 3 --f JUp< fJU 

„ U V — 2 — -f JU.X fJk U V — 3 — -f JU.X fJk T7 

-tzA>-2--T Jk 7ifs<>-4-4 )\s*9 JW **izs<y-2->{ 

)U?(9Jl>s t^iz^y-4--tJU/9Jl>s 1, 4-V7^^y-2->{ )\,t 

9JW 1, 4 6 2- (7i?9i?y~ 1 -'NU 

) xfJk 2- (t°P u $;>- 1 ->NU) xfJk 2- (tf^V'J^y-l 

--f JU) xfJk 2- (tr^'J 1 ->NU) xfJk 2- (Adp+fHK 

Ptf'J^yV-l-^^) xfJk 2- (£X^>-1 -^h) xfJk 

2— (^E )\z/\\ 'J y — 4 — -f JU) X-fJk 2— (f^" U V — 4 — -f JU) 

XfJk 2- (1, 2-^dr+fV'U *>*>-2--T JU) XfJk 2- (1, 2 

-t*y-^1- y-2-4 )l) xfJk 2- (Tiz/iy- 1 ->NU) xfJk 

£tc&2- (1, 41 ->TJU) £>ft£o d 
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t e r t — 7° h dp^^U#-JU (Boc) 

dp^^l/# ~)l (Cbz, Z) L/ct CDtS'a £ tl%> Z. £ 

&H9 

[0061] (i v) L 

Ttt, fcftLOi. 
( 2 S , 5 R) - 6 - - N - ̂  h+i/ - 7 - ̂  + V- 1 , 6 

— VT-^f \^i/^ • [3. 2. 1] 2-^jU7KdrHt$ K\ 

( 2 S , 5 R) - 6N —x hdpS/- 7 -*dpy- 1 , 6 

— VT-^f \^i/^ • [3. 2. 1] 2-^jU7KdrHt$ K\ 

(2 S, 5 R) -6-AV^jU^dp^-N- hdr^>) -7 

-*dpy-1, 6-$/*7+ftr$/^P [3. 2. MXt$y-2 

K\ 

t e r t - 79)1 {2 — [ ( { [ (2 S, 5R)-6 

7 — ^v — 1, 6-$;7+ftr$/^p [3. 2. i] ̂ i-^i— 2 —r±> 

Jl/Tii—Jl'} 7$ J) *dp:>] JL9)\y} t)~'<?*•— k 

t e r t -7>>/U {2 — [ ( { [ (2 S, 5R)-6 -^>^U*dp>>-

7-**7-1, 6-y>Hf^i/^P [3. 2. 1 ] *^7 h-2--TJU] tl 

JUTK-JU} 7$y) *dpi/] xfJU} UfJU) k 

t e r t -7>>/U {2 — [ ( { [ (2 S, 5R)-6 -^>^U*dp>>-

7 — * dp y — 1 , 6-y>Hf^i/^P [3. 2. 1 ] *^7 h-2--f JU] £ 

7$y) *dpi/] xfJU} (xfJU) k 

t e r t - 79JI {2 — [ ( { [ (2 S, 5R)-6 -^>^U*dp>>-

7-**V-1, 6-*J7*f¥is/7 P [3. 2. T ] *? h~ 2-JJls] Jo 

Jltf-jl} 7$ J) *dpi>] xfJU} (7°PtMU) 2J—/<*—k 

t e r t -7>>/U {2 — [ ( { [ (2 S, 5R)-6 -^>^U*dp>>-

7 — * dp y — 1 , <6-V7*f^J?U [3. 2. 1] ^l-^l— 2 —T ±) 

JUTK-jU} 7$ J) *dpi/] JL9)\S) (7°PA>-2--f JU) h 
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(2 S, 5 R) [2- ih 

**>] -7-**7-i, [3. 2. 1 ] *7^ >-2 

J U k 

t e r t -79)1 { (2 S) —1— [ ( { [ (2 S, 5R)-6-*<yV 

7-**V- 1 , §-VT*f^On [3. 2. 1]*7h-2 

-'NU] 7$y) **:>] 7°PA>-2--f JU} 

N 

t e r t -7>>/U { (2R) —1— [ ( { [ (2 S, 5R)-6-*<yV 

)!/#%• is — 7 - V - 1 , §-VT*f^On [3. 2. 1]*7h-2 

-'NU] 2JJU<K—JU} 7$y) **:>] 7°PA>-2--f JU} *j—/<*—S 

N 

t e r t - i (2 S) -2 - [ ( { [ (2 S, 5R) -6 

1 —**7— 1 , 6-$/*7+ftr$/^P [3. 2. 1]*7h-2 

--HU] tiJU^-JU} T< J) **:>] 7°Pt°,iU} 2J—/<*—k 

t e r t -79JI {3 - [ ( { [ (2 S, 5 R) - 6 -^>^U*dpv-

7 — * * 7 — 1 , 6-y>Hf^^>7P [3. 2. 1 ] *7 h-2->r JU] £ 

JUTK—JU} 7$y) **:>] ^PtfJU} 2J—/<*—k 

( 2 S , 5 R) - 6 2 - (1, 2-*dpHtx/U 2 

-'NUaJUtf-JU) -1, 6-y>Hf^^>7P [3. 2. 1]*77>-7 

-*X 

( 2 S , 5 R) - 6-^>^;U*dp^>-2 - (1, 2>-2 -

-1 -1, 6-y>Hf^^>7P [3. 2. 1]*77>-7-

( 2 S , 5 R) -6-AV^jU^dp^-N- [2- JU* 'J > - 4 - -f JU 

) ih^>] -7-^ + 7-1, 6-y>Hf^^>7P [3. 2. 1]*77 

>-2-^jU#dpHt$ k 

t e r t - 79JU 4— {2 — [ ( { [ (2 S, 5 R) - 6-s<yVM* 

^>-7-*dp7-1, 6-y>Hf^^>7P [3. 2. 1 ] *7 h-2 
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] xfju} 

k 
t e r t — 4— {2 — [ ( { [ (2S, 5R) —6 — 

*>-7-**y-1 , 6-$/*7+ftr$/^P [3. 2. 1] ^l-^l— 2 —r^u 

] 2JJU<K-JU} **^>] ifJU} -1, 41 -;bJU 

u— k 
t e r t ~79)\/ (2 S) -2- { [ ( { [ (2 S, 5R) -6-*<yV 

1 -**y- 1 , 6-$/*7+ftr$/^P [3. 2. 1]*7h-2 

--nu] 7$y) **^>] 

U — k 

t e r t -79)1 (2 S) -2- { [ ( { [ (2 S, 5R) -6-*<yV 

1 -**y- 1 , 6-$/*7+ftr$/^P [3. 2. 1]*7h-2 

--nu] 7$y) **^>] *9)1} tfp';*>*:/-1 

U — k 

t e r t -79h (2 R) -2- { [ ( { [ (2 S, 5R) -6-*<yV 

JlsJ^is-7-**y- 1 , 6-^7iftr->^P [3. 2. 1]*£S-2 

--HU] 7$y) **^>] *9)1} tfP U 1 

U — k 

t e r t -79h (3 R) -3- { [ ( { [ (2 S, 5R) -<6-s<yV 

7-**y- 1 , 6-$/*7+ftr$/^P [3. 2. 1]*7h-2 

--nu] 7$y) **^>] 1 

U — k 

t e r t - 79)1 3 —[({[( 2 S , 5 R) - 6 

-**v-1, 6-y^iftr$/^P [3. 2. 1 ] *7 h-2->HU] ;bJU 
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t e r t - 79h (3 R) -3 - [ ( { [ (2 S, 5R) 
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•fju] **^>] H°Pu*jy- i k 
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t e r t -7^)1 (3 S) -3 - [ ( { [ (2 S, 5R) 

**:>—7—**7—1, 6 -i/7+f P[3. 2. 1 ] *<£ S — 2 — 

-f ;u] )V} ~7$J) *dp:>] tfp U Vy — 1 — U— k 

t e r t — 3 — {[({[( 2 S , 5 R) — 6 — s<y V )l/^ % is — 

7 - * * 7 - 1 , 6 — tf ^ P [ 3 . 2. 1] — 2—'fJU] ^ 

7$y) ***>] TifriSy- T bs 

t e r t -7>;U (3R) —3— { [ ( { [ (2 S, 5R) -6-s<yV 

JU:tdp:>- 7 —**7 - 1 , 6—S^Z+ftf^^P [3. 2. 1]*^h-2 

--nu] 7$y) ***>] vy- i 

:> U — k 

t e r t - y^JU 4 - [ ( { [ (2 S, 5 R) - 6 ~^<yV)Ut *V - 7 

— * * 7 — 1 , 6 — V~F*f \f.V? P [ 3 . 2. 1] —2—'fjU] tiJV 

JU} ~7$J) *dp:>] t0/>< D 1 — 2J J I/U— k 

t e r t — 4 — {[({[( 2 S , 5 R) — 6 — ^yVJUst^V — 

7 - * dp 7 - 1 , 6 — VT+f \f.V ^ P [ 3 . 2. 1]*^S — 2— 

7$y) *dp^>] 1 -^;u#dp^>u-k 

( 2 S , 5 R) - 6 — ^>^U*dpS/— N - [2- ( 1 H — -f $ V V~JU~ 

1 —r^U) xhdpi/] — 7 — * dp 7 — 1 , 6-$/*7+ftr$/^P [3. 2. 1 

] y~ 2 -^;U#dpHt$ k 

(2 S, 5 R) - 6 ~^<yV)lt*V-7 — * dp 7 — N — [2- ( 1 H - tf 

p—>/u-1--r>/u) x hdp->] - 1, 6-$/7iftr$/^p [3. 2. 1 ] * 

<7$y- 2 -^jU#dpHt$ k 

( 2 S , 5 R) - 6 — ^>^U*dpS/— N - [2- (*>** f y ) -2 
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y- 2 -^;U#dpHt$ k 

t e r t — 4 — {[({[( 2 S , 5 R) — 6 — ^y VJUst ^V — 
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( 2 S , 5 R) - 6-AV^U^dpS/— 7 —*dpv — N — ( 2 - h U -f V 7° 

P 'J K =¥V) —1, 6 — V 7 If \^V0 P [3. 2. 1 ] * 
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t e r t -7>>/U 3 —{[({[( 2 S , 5R)-6 -^>^U*dp^>-
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#& iff- ^ L < (is 

t e r t -7>>/U {2 — [ ( { [ (2 S, 5R)-6 -s<yV)Vt^-is-

7 — * * V — 1 , 6 —VT-^f tf is 9 P[3. 2. 1]*^S — 2— 
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[0067] I7TJMb&^S#£TM7Kifs^yy 

tl'So 

[0068] MUfJk hJHX xh 7b 

KP77X 2-^fj|/Th7bh'P77X ^-tr h — h U JU 

% i/'^PP^X ^PP/lxJUA, ^PPi^X K 

, K7$ £>tu if £ L < (iSiif Jk rh7k 

KP77X ^PPy^X £pp<lvJUA* 7-tr h- h UJk ^ f Jk* 

K\ JUZ-fe h7$ KT&y, !£&£>£ 
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h'j7*f^7$X N — p< f JU^EJUtfv 'J X tf'Ji/X N 

-*^-)\y< §#V-JW 4-v*^jis7$ ; ̂ 'jvytettfmifibtis ifS 
L < & h U if >»U7$ X ^V^PbJHfJb7$X t/c&4-^f 
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£££&. N, N' -V4 7 7°P $ K\ N, N' —X>^PA 

$ K\ tfc& 1 -ifJl/- 3 - (3-V* f >/U7$ ^ 7°P 

tfj[/) tDlfti/'i $ ^ikM.ikte£(Dt)J^7i<iy^ $ R\ 7°u tfji> 'J yMMiKffi 

s iy7Ji-A^X7^-A?n<J^\ (2-**V-3-t^r+tVUV 

-JU) *3.7 -f -)l<7 P 'J K\ ^PPdrltif Jk ^PP*l£< 7 7°f-Ik 

2, 4, 6 - h'J^PP^VV^J^P'J K, *$y7,)liis-)W P U K\ 

4 - K;I/X>T>;U^-;U^p >j K\ y K\ tf*. 

(2 - t°'J S/JU) ^j— — h t/c(£lf3 (2-fX-jU) ^j— h& 

5ft L < P P*It-r V/f JUt/c& 1 —if ;u— 3 - ( 

z-v*f;u7$ J7°p tMu) 
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(CJ^UTO. 8~2^M0l5ffl-effl^e>n, 5ft L<(i1 ~ 1 . 5^*^ 

*Q tl&o 

[0072] £j&;SJgtt-4 0°C~^©iBffl, 5ft U < It- 2 O°C~^©iB0-e& 

Z>o £JfcB#H^i3 0^~ 1 SCDiSEk 5ft L < &20tH~ 1 6 0#^0ifiH-e 

ti^>o 
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Us jui;^ TKS mRLtcm, ^STK^ 
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LT(i, i^ifJU-

fJk MtifJk hJHX y^PP^^X 7PP*JUA 

bu, 5ft L < ttSiifJl/fife-So 
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WO 2015/046207 37 PCT/JP2014/075203 

ti&o 

[0075] SlifJk hJHX jh7tFP77> 
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% y^pp^X ^PP/1NJUA% 7-te K— K 'JJUTfoy, W£>M 
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[0076] J&S©#£~F"C?T9©tf5?t IA\ 
SKli, MJxfJl/Z^X yy V7°P ejbxf ;U7$ X ^fWfJU 

7$X h 'J 7>>/U7$ >, N-p<f JU^k^U X t°'J^X N-^fJU 

-f$yv-;k 4-^fy egvyt&ztfmfe>*u 5ftLO£S 

'J If JU7 5 VSfcli^V V7°P kMUXf JUT$ xe&y, xXr ̂U^fbtc 

-^T^ti/Mb^tuc^ u 1 ~6^a©i50-effl^tu 5?tu<&2~ 

3 btl&o 
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.33-1 

[0078] - 2 5-5 O°C©iB0, 5ft U< (i-1 5~3 0°C-e^)^o 

1 o2 4BtraroiBffl. 5ft L < ti 1 mm-4ti& 
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5ft L< tetiE&JLj-JW */<7nn*$ys £PP* 
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^x^jux-

xJk B^^Jk hJHX S^PP^X ^pp/lxjUA 

^w^tu $ftu<(ii@txfjR^i,0 mm&*>,jti?ji'ti:7Atnv 

n«y 
[0090] uTiz*mn*s ^»^cj:y 

icmfeztiz&ozteteKs m*<Dm.mMxs^0 

[0091] #^0iJ1 

(2 S , 5 R) -5- C^yVJUJ^VT^ s) t^'jVy-2-
;*] JkK*:> U—h (2) CD~±^lt±^ 

111 
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( 2 S , 5S) -5-kKP+i/^'J^>-2 

h 

2 M (12. 8 L) icmifc© (2S, 5 S) 

— 5 — t; Vy-2(^U7^H P LCtt8 

4% IP|9 1 2. 2 2g,gfclN&^2M J^bTKH-* * 7-Jl 3. 1 

L) £JPPU 30t^M;;tL/c (f^S6 3~6 7°C) 0 1, 

4-*/X*V-y (1 2. 8 L) £JP7LT}^£;1J±^£L/C0 mm (4. 1 

kg) (18. 3 L) <h7jO£4 4 %J^2J U 0 ATK)^ (2 3 

. 7L) TKJI^ ̂ CMH^JU (3x1 8. 3 

L) -ett!±!L/co 5 0%j^It^U0A7j<}^ (7. 3L) 

^&g£0M±T&7k^2JlJOA (2. 37kg) T?3£*£. 5®. 

M^lJtg^Lfco (9. 1 L) (C)^?U 2 

g£iP*.T3 0#^Jg#. 5®. M^lJtg^Lfco Jl> ( 

9. 1 L) ^ 3og^i/c (70 

PLCtt78. 9 %s IED^8 9 1 . 5 7 g, |X$8 9%) 0 

[0092] XI2 

( 2 S , 5 S) — 5 —HKP^>—1- (2, 2, 2-MJ7JU* 

PZ-tr^JU) 2h 

( 2 S , 5 S) -5-t KP^>H°^'J 2-;bJU*^>U 

-h (^b7^HPLCt!78. 8%, IE 0^4 5 9. 4 8 g) ©JWlt 

(7. 4 L) £-4 OtHC&iPU h'Jx^UZ^V (13 0 

0 g ) %mz-s h U 7JU*PMl?£7Kt) (1 3 4 9 g % 

SixfjU O O m L) ^-40 1 2<ClCT 3 O^f^TTF Ufc0 )f§T 

it7ti1 5^-e-2°C(C#^L7 M(C;1^(C7K ( 1 2 7 7 m 

L) £iP*2 5tHCT 1 0#^Jg#Ufco (8. 4L) (C&A (B 

l£i^U4. 5L-egfelN^) . (2x9. 8L) (CTttl±l 

. M^il^lM (8. 5 L) , tSfflfiWTK (8. 5 L) , 

J^TK (8. 5 L) (CTJIII^&;#U i) oA d. 8 kg) un 
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m. fJiMbfco (3. 6 

L) £in;iTg^)ji3fsu 9 3. 4g&mfc 

(H P L Ctl8 1 . 5% Ei6 4 8. 6 6 g, JR$8 8%) 0 

[0093] Iig3 

(2 S, 5 R) -5- -1- (2, 2, 

2 — h 'J 7JUt UTiz^JU) t*Jy-h 

*^-)V (2 S, 5 S) -5-th'P^>-1- (2, 2, 2-MJ7JU 

*n7iz?Jls) v>-2 K (HPLCti81. 5 

%s ED^5 5 6. 2 3 g ) (DftftfrTiz K - h 'J JU^>$4 . 0L£-4 0°C(C 

>%iPU 2, 6-jU^vV (2 5 9. 24 g) (7-feS-K'JJU 1 

0 0 m I V&G&) x h 'J 7JI/*a*#>7>JI,<ls>&M7ky!l (6 4 5. 7 2 g 

) £-4 3~—3 7°C(CT 1 1 O^miTUfc (7iz h-h IUU 

10 0ml o 5°C(CT5 

7$y (550. 2 7 g) ^-3 5Wf;lTU 7-trh-hlUU (5 0 

OmL) o 2, 6-

(2 5 9. 2 4 g) 5 °CT4 0 0#^1S # Lfc0 

1. 8Lt-e)llsm. (1 2. 4 L) TftfKU 7k (1 2. 4L 

K 1 0%^7X>It7X^ (4 X 8 L + 4. 7 L) , f§ffl*«7K (6. 3L 

) . (7. 2 L) -e|III^)#L/co 

KT^'jiu mm&ffibtco Jtu ^is^^8 6 7. 

73g^|fc (HPLCtl71. 5 6% IX$7 9%)0 

[0094] Ijg4 

(2 S, 5 R) -5- -1- (2, 2, 

2 - h 'J fc^'J Vy- 2 -tUUt^VU- h 

(2 S, 5 R) -5- ("<yVJL>J*V7$S) -1- (2, 2 

, 2 - h U 7Atn7iz^JU) *>*>-2h (HPL 

Ctl 7 0. 1 3%, ID|6 7 3. 2 0 g) (4. 8L) 

R >3t£j*4 8 g U 1 iSixfil/ 2L(C 
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X)mu/co 7Lt« satiM 

I(2. 7 L) »DLT1 5ftmWs X^X^V>2 8. 6 

Lmu 0°C(C;^PL/Co 3 0tp^i#sML/cm. 

(3L) izxmmks 

24. Og^ffc (HPLCti91. 7 21 ®$9 0%)o 

[0095] XfM 5 

( 2 S , 5 R) -5- (^>^**^>7$ J ) H°^U^>-2-

U—h (2) (D— 

(2 S, 5 R) -5- 7) -1- (2, 2 

, 2 - h u u $;>-2u-h (HPL 
Cti 9 2 . 0 1% IP|7 3 2. 2 5 g)£2M ? J ~)\y 

mm ( 1 5 L) 2 7ftmQmS$£lstco 3 

LtT;l]±)MsL/co m&ya&tfs-Ji'2. 7i_-e^fKU 

6 . 3 L 1 mmmWLtc 0 firtH L/ciS^jJli® U 

(3x1. 1 L) 2. Og£?#fc ( 

HPLCti9 8. 0 6%, W 9 2 %) 0 

'H NMR (400 MHz, D20) 5 1.40-1.51 (m, 1H), 1.61-1.72 (m, 1H), 1.90-1. 

94 (m, 1H), 2.25-2.30 (m, 1H), 2.80 (t, J = 11.2 Hz, 1H), 3.19-3.27 ( 

m, 1H), 3.51-3.55 (m, 1H), 3.66 (s, 3H), 3.87-3.91 (m, 1H), 4.68 (s, 

2H), 7.27 (s, 5H); MS m/z 265 [M-2HCl+H]+. 

[0096] ##0U2 

(2 S, 5 R) -6- -7-**7-1, 6-$/*7+ftr 

^>7P [3. 2. 1 ] 2-t)Jl>rf>M (4) 

X11 

( 2 S , 5 R) -5- (^>^**^>7$ J ) £X'J^>-2-

U— h (2) 

( 2 S , 5 R) -5- {^yVM^Vl7^. J) 2 

-±>)ltf*Vls-h, -J^ItJ^(1. 3 1 9g) (20mL 
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) . 5 (2 0 m L) &jjPiLT^U 

(1 5 m L) (CT3 0ft|±lL/co U &7kflfc 

9 7 5 mgffc (C$9 4%) 0 

'H NMR (400 MHz, CDC L3) 5 1.25-1.35 (m, 1H), 1.49-1.59 (m, 1H), 1.89-

2.11 (m, 2H), 2.45 (t, J = 11.7 Hz, 1H), 2.96-3.03 (m, 1H), 3.28-3.39 

(m, 2H), 3.72 (s, 3H), 4.68 (s, 2H), 7.26-7.35 (m, 5H); MS m/z 265 [ 

M+H]+. 

[0097] 112 

( 2 S , 5 R) -6- — 7 — * dp V — 1 , 6-

p [3. 2. 1 ] 2h (3) 

( 2 S , 5 R) -5- J ) tX'J^V-2 

— JoJls/is^V b—h (1. 1 5 4 g % 4. 3 7 m m o I ) (Cjj&TKZ-tz h — K 

IUU (1 9 8 m L) 7jO£L/c0 5 "C^ITT h U $ > (1. 

6 0 m L) , (0 . 3 8 9 m L) ^rlHI^T U 2 °Ct 2 0 #JS 

#L/c0 (7 0. Omg) £ 

Igi/mUCT 1 O0trPm#L/co g^i^UC <fc£ 

S&*IS§£3@?r>^^3 OmLtTillsL/co £ £ 

(20mL) „ TK (4 0mL) L/c7K)S^:itI£x51-'U 

(3 0 m L) tCT2[Httt±iUfco 5 %^7 x>lf7X)§)S (4 0 

mL) , 6. 5% MTK (3 0 m L) x 5 %^TK (3 0mL) T?JIII&2fc 

/^•Ls K U O A(CT$£'J*ls /|EJ±/J!$fs L/c0 W'btltcWfiM. 

1 . 1 6 g (5. 5 m L) "eltfKU n ( 1 1 m L 

) £JP;U M(Cn-AdpHt> (4 9 m L) £Jp 

A.% CClCT 1 0#F^i£#&. n-AdpHt> ( 6 0 m L) (CT 

82. 3mgi/c (JR 

^7 1 %) o 

'H NMR (400 MHz, CDCL3) 8 1.65-1.70 (m, 1H), 2.03-2.12 (m, 3H), 2.90 
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(d, J = 12.0 Hz, 1H), 3.07 (m, 1H), 3.32 (m, 1 H), 3.79 (s, 3H), 4.12 

(dd, J = 4.6&4.4 Hz, 1H), 4.91 (d, J = 11.2 Hz, 1H), 5.06 (d, J = 11 

.2 Hz, 1H), 7.35-7.44 (m, 5H); MS m/z 291 [M+H]+. 

[0098] XI3 

( 2 S , 5 R) -6- — 7 — * dp V — 1 , 6-V7*f£ 
[3. 2. 1 ] (4) 

(2 S, 5 R) -6- rV) -7-*dpy-1, 6 

• [3. 2. 1 ] y~ 2\s— h (809 

. 0 m g % 2. 79mmo I) (8 m L) % 7.K (3. 

6 m L) %m?Ls 0. 5M 7j<I^b U T 0 ATK)^ (6. 4 1mL) £4. 

9°c£iT-ei o^mSTLfco &fcfa*2x>-e2mmmmks TK OO 
mL) ZlJUTLs Mtx^JU ( 2 5 m L ) IZX MLfc0 #S® L/c7KJl(CMt 

( 1 5 m L) 1 M J^ItTK^jfcTTKJi^ P H 4 . 0 (CfiS 

U ^x^JU-e2[Uttai L/c (Mtx^JU : h-^;U6 5mL) 0 ML 

/CTKJI^ 1 M J^It7K;^-e P H 3. 4 (CI1SI U 1 

. 7KJl^pH2. 4(CilSlU Mtx^;Uttl±l^20tT^/co ft 5 000^ 

(1 7 5 m L) ^rtSffl^TK (4 0mL) U &7kflfc$ 

^ h U OA(CT$£'Jiu ;lE)jilsb/co mbUtcW/tl 5 9. 1 m g 

£Mlx^U (5 m L) n-AdpHt> (3mL) £JPPU ffl0H0£ 

MtcMlx^U/n(5/3) ̂  (8m 

L) n-AdpHt> ( 2 0 m L ) 4 ICT 14 0^18 

#L/c0 i£0H0£;Jl®U n-AdpHt> (5 5 m L) IZTfo&m. L 
6 3 3. 6mgffc (W 8 2 %) 0 *pnp(Z) 

L/c t. Z. Z>s )T5MX 1 *T £3 L/c0 

!H NMR (400 MHz, CDC L3) 8 1.67 (m, 1H), 2.04-2.26 (m, 3H), 2.85 (d, J 

= 12.0 Hz, 1H), 3.13 (m, 1H), 3.35 (m, 1H), 4.12 (m, 1H), 4.91 (d, J 

= 11.3 Hz, 1H), 5.06 (d, J = 11.3 Hz, 1H), 7.37-7.44 (m, 5H); MS m/z 

277 [M+H]+. 
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[0099] ##0U3 

(2 S, 5 R) -N- (2-7$yihJp>» -7-**V-6- (7JU* 

*dp:>) -1, 6-i/7+f tf• [3. 2. 1 ]*<£•£:/—2* 

K (V I - 1 ) 

111 

t e r t -7^)1 {2 — [ ( { [ (2 S, 5 R) - 6 

7 — * * V — 1 , 6 — ^ Z+f t?S/ ^ • [ 3 . 2. — 2— 

7$ y) X^JU} h (iv-1-1) 

( 2 S , 5 R) -6- (^>^U*dp^>) — 7 — * dp V — 1 , 6-y>Hf 

tr*>£p [3. 2. 1 ] 2(4. 3 0 g % 15. 5 

6 m m o I) (4 7mL) fefaZ - 3 0 tHC&iP U ^P 

Pdrlt-T V7*f^ (2. 1 7 g% mL) , h'Jl 

(1 . 6 1 g, &^3£<»7KMlx^U 1 mL) , £Wi;»T L 

, - 3 0 °C (C T 1 mmmWLtc 0 tert ~7^)V 2 - (7$ 7 

*dp->) — h (3. 2 1 g) CDJ^TKMIX^JU (4mL) 

(&^3£<»7KMlx^U 1 mL) , 0°Ct-ei. 5 0#^frttTH 

£<^C«}i#L/c0 ;f^t)£8% ^X>lt7j<}^ (5 6 m L) , f£ 

MWTK (4 0 m L ) , (4 0 m L ) T?JIII&2fc& U &7kflfc$V 

5 m L (1 0 m L 

) t'6mLJT'i^ili§Lfco t#btl/c^^CX^ y — JU (3mL) „ Adp 

Ht> (8 m L) £jQpl7jO£u mm L1 5£f^i#L/c0 ;l^(CAdpHt> ( 

7 5 m L) £2 0tPPW}T)&TL«}i#L/co 5IX. ^dpHt> 

Jt£$£:)tLT*IS^t)5. 4 9g^|/c (IP*4. 9 8g, W 

7 4%) 0 

!H NMR (400 MHz, CDCL3) 8 1.44 (s, 9H), 1.56-1.70 (m, 1H), 1.90-2.09 

(m, 2H), 2.25-2.38 (m, 1H), 2.76 (d, J = 11.6 Hz, 1H), 3.03 (br.d., J 

= 11.6 Hz, 1H), 3.24-3.47 (m, 3H), 3.84-4.01 (m, 3H), 4.90 (d, J = 1 

1.6 Hz, 1H), 5.05 (d, J = 11.6 Hz, 1H), 5.44 (br.s., 1H), 7.34-7.48 ( 
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m, 5H), 9.37 (br.s., 1H); MS m/z 435 [M+H]+ 

[0100] Xl 2 

t e r t - 7^)1 {2 - [ ( { [ (2 S, 5R) -6-th'P^>-7-

**7 — 1 , 6 P[3. 2. 1]*7h-2-'OU] till# 

-ji} r$y) — K (v-1) 

t e r t -7^)1 {2 — [ ( { [ (2 S, 5R)-6 -^7^U*dp^> 

— 7 — * dp 7 — 1 , [3. 2. 1 ] *7 h-2--f JU] 

7$y) *dp^>] £-/<*-S (3. 9 1 g, 9. 0 

1 m m o I ) (D* 7 J — (8 0mL) C, 1 0%J^=pV0A\ 

(5 0%#7K. 8 0 3 m g ) TkfUflHtrK 4 5«^Lfc0 J5 

MjIiiU *HHb£-$l£3. 1 1 gt#/c (Jifi 

) o 

'H NMR (400 MHz, CD30D) 8 1.44 (s, 9H), 1.73-1.83 (m, 1H), 1.86-1.99 

(m, 1H), 2.01-2.12 (m, 1H), 2.22 (br.dd., J = 15.0, 7.0 Hz, 1H), 3.03 

(d, J = 12.0 Hz, 1H), 3.12 (br.d., J = 12.0 Hz, 1H), 3.25-3.35 (m, 2 

H), 3.68-3.71 (m, 1H), 3.82-3.91 (m, 3H); MS m/z 345 [M+H]+. 

[0101] XI3 

(2 S, 5 R) -N- (2-7$yxhdp^>) -7-**7-6- (7JU* 

*dpis) -1, 6-i/7+f tfVO P [3. 2. 1 ] *77 7- 2 - ̂JU^Kdp 

K (V I - 1 ) 

t e r t - 7^)1 {2 - [ ( { [ (2 S, 5R) -6-bKP + 5/-7 

— * dp 7 — 1 , 6 -i/7+f tf VO P[3. 2. 1 ] *7 S — 2 — ^ ;U] 

*-jU} 7$ J) *dpi/] £-/<*-h (3. 0 9 g % 8. 9 7m 

mo I) ©y^PP^^V (80mL) 2, 6-J^V> (3. 2 

0 m L) % (3. 5 8 g ) 

fflftlstco TkJi£7uufcJisAlzrffi&lg, 

7KH h ̂  7^)\/ 7>f-OA (3. 4 7 g ) <h 7 P P ( 

3omL) mwx, 1 o^rP^i#L/co TKJ1£7Pp^juA-ettim 
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K <j oAicrm^s IEIILT K^ 

)urye~0A t e r t {2 - [ ( { [ (2 s, 5 R) - 7 -

* * V — 6 — (7JU**dp:>) -1, e-VT+f^VjU [3. 2. 1] * 

^K-2-^jU] tlJU7t(-JU} 7$y) *dp^>] X^JU} 5 

. 4 6 gt#/c (TO 9 1 %) o 

!H NMR (400 MHz, CDCL3) 8 1.01 (t, J = 7.4 Hz, 12H), 1.37-1.54 (m, 8H 

), 1.45 (s, 9H), 1.57-1.80 (m, 9H), 1.85-1.98 (m, 1H), 2.14-2.24 (m, 

1H), 2.30-2.39 (m, 1H), 2.83 (d, J = 11.6 Hz, 1H), 3.20-3.50 (m, 11H) 

, 3.85-3.99 (m, 3H), 4.33-4.38 (m, 1H), 5.51 (br s, 1H), 9.44 (br.s., 

1H); MS m/z 425 [M-Bu4N+2H]+. 

h77"f (5. 2 0 g % 7. 8 2 mm o I )(OV<PU 

( 2 5 m L) 7K)£T h U 7JWPSI (25mL) %]) PA. 

, O°CICT 1 Bmmnbtco sra£;$j±>Msu 
HIITMCT P H 7 (CUSS Ls 

il7A^P7h^77^-^l (7jc) £fjl\ 

. 4 4gffc (W5 7%) o 

'H NMR (400 MHz, D20 ) 8 1.66-1.76 (m, 1H), 1.76-1.88 (m, 1H), 1.91-2. 

00 (m, 1H), 2.00-2.08 (m, 1H), 3.02(d, J = 12.0 Hz, 1H), 3.15 (t, J = 

5.0 Hz, 2H), 3.18 (br d, J = 12.0 Hz, 1H), 3.95 (dd, J = 7.8, 2.2 Hz 

, 1H), 4.04 (t, J = 5.0 Hz, 2H), 4.07 (dd, J = 6.4&3.2 Hz, 1H); MS m/z 

325 [M+H]+. 

[0102] ##0iJ4 

(2 S, 5 R) — 5 — ( I7 $ J) —1— (t e r t—7* 

hdptfil)Vy-2-ti)\,7$ym. (I) 

(2 S, 5R) -5- (A>^U*dpy7$7) \ZH)Vy-2 

-tDltflP^U-h, —(65. 4 g „ 2 0 0 mm o I ) £TK (4 

OOmL), 1, 4-^^V (2 7 0mL) Cj§|fU MUT5M 

TKI^bi- K U OAfrmte ( 1 3 2 m L) Jk1}\\XT 1 0tP^t#L/co 
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5 M mk ( 1 2 m L) , jM.rn.tl (27. 6 g ) , V- t e r t - 7" 

h (4 8 g ) SlSl 

^ivi • -7jqfltUCT P H 3. 

3(CliS, (5 0 0 m L) T?2[I]ttdi. &7k 

5®. )^£;lJ±)Ms. £ ^cMlx^u-eS^;! 

SSU Sllb-ptl 6 8. 7g£?#fc (Jifi) 0 £ o <h ft 

^5ilHL/c0 

'H NMR (400 MHz, CDCL3) 8 1.46 (s, 9H), 1.50-1.72 (m, 2H), 1.98-2.10 

(m, 2H), 3.12-3.19 (m, 2H), 4.13-4.20 (m, 1H), 4.76 (d, J = 11.5 Hz), 

4.70 (d, J = 11.5 Hz), 4.85-4.92 (m, 1H), 7.26-7.35 (m, 5H); MS m/z 

351 [M+H]+. 

[0103] ##0U5 

t e r t - 7>JU {2 - [ ( { [ (2 S, 5R) -6-th'P^>-7-

**7 — 1 , 6 P[3. 2. 1]*^h — 2—'OU] till# 

-ji} r$y) %—/</• — K (v-1) 

in 
( 2 S , 5 R) -N- (2J x h*^>) -

5- 7) -1- (te rt-7" h* VtlJUtf-JU) tf 

^ U V y - 2 -1) )l>rf=*r+>- $ K 

(2 S, 5 R) -5- ( 7$y) - 1 - (t e r t -

7> £°'<ljVy-2-t)Jl>rfym (1 . 8 7 9 g % 5. 3 

6 2mmo I) % 2— (j7 $ y * * :>) x-^JU;^ — — h 

(1. 4 1 g % 6. 7 0 7 m m o I ) % 1 — tl KP+^^VV" h 'J 7 7—JU 

• -TKffl^ (2 2 0 m g ) ZVtUUSfy (20mL) U ?X)%1S 

#L/c0 ZZIZS N-x^JU-N' - (3y 7°P H°>/U) ^>/U 

(1 . 2 9 g) L«*l # L/c0 

t^^'^PP^V (2 0 m L) "eltfKU TKs 1 0%^x>It7X;§)Ss tS 
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91 gmtc 0 

'H NMR (400 MHz, CDCL3) 8 1.46 (s, 9H), 1.50-1.93 (m, 4H), 3.40 (m, 2 

H), 3.89 (m, 2H), 4.15-4.21 (m, 1H), 4.61 (m, 1H), 4.69 (d, J = 11.6 

Hz, 1H), 4.76 (d, J = 11.6 Hz, 1H), 5.11 (s, 2H), 5.86 (s, 1H), 7.27-7. 

36 (m, 5H), 9.28 (s, 1H); MS m/z 543 [M+H]+. 

[0104] XI2 

( 2 S , 5 R) -N- (2J x h*^>) -

5- J) vy-2K 

( 2 S , 5 R) -N- (2J x h*^>) 

-5- (s<y*/)\/X**/7$. J) -1- (te rt-7*h^ VtlJUtf-JU) 

*jy- 2 K ( 2 . 9 1 g, 5. 3 6 2 mm o I ) £ 1 

, 4-v**y-y (5 m L) 7K;^T(C4M 

y&fa (i omD mwxtc0 2mmmmks TK (3 
0 m L) x—T^U-eafc# L/Co LS 5M TKiHb^ h U 

±M7KT-;^}fs mMfrMi- h "J ;W£;lJ±;Ilf5 L/c0 v "J 

•x' h^77<- (C{\tL (^ p • m^UA/p* 

*y-;u=3/1 ) . 2 7 g£?#fc ®$9 5%) 0 

!H NMR (400 MHz, CDCL3) 8 1.22-1.34 (m, 1H), 1.50-1.58 (m, 1H), 1.89-

1.92 (m, 1H), 1.92-2.06 (m, 1H), 2.43-2.48 (m, 1H), 2.95 (m, 1H), 3.2 

3-3.27 (m, 1H), 3.40-3.42 (m, 2H), 3.71-3.73 (m, 2H), 3.89-3.92 (m, 2 

H), 4.66 (s, 2H), 5.11 (s, 2H), 5.91 (s, 1H), 7.26-7.52 (m, 10H); MS 

m/z 443 [M+H]+. 

[0105] XI3 

^yVJU {2 — [ ( { [ (2 S, 5 R) -6-A>^U*^>-7-** 

V-1, [3. 2. 1] *^h-2--fJU] tl)U^-)U 

} 7$ J) x^JU} A-/**-h (I V-1 -2) 
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[0106] [fc35] 

o 
X 

H H 
CbZ 

N, 

O OBn 

IV-1-2 

( 2 S , 5 R) -N- (2J I h*^>) 

-5- J) *Jy- 2 K (6 4 2 

m g % 1. 45 1 mmo I) ©7th-h'JJI/ (6 6mL) 7K>P L, 

(7 0 9 yu, L) JkWnn h 'J (2 0 3yu,L 

) 1 mmmwLtco z<D&fcmz*/&x?y d OS^D 
ii$atT2 (y^^uz^y) tf 
Ijvy (1 8 m g) «*t#L/c0 

J±>MsU 7ks 5%?JiyM7k®}&s 

6. 5%fiW7KMtSffl^7K-e|III^}m ^Jf£«« V 7*v 0 

A-e$£'JtU ;^£;$J±^£L/c0 Wbtifc&&&*>'Jj3<fJlsj3:7A?n-? 

K^77^- (n-/s*Ht>/Mtx5i;u= 1 /3) -emmu 

^40 7 mg|fc (TO 6 0%) 0 

'H NMR (400 MHz, CDCL3) 8 1.59-1.65 (m, 1H), 1.91-2.02 (m, 2H), 2.26-

2.31 (m, 1H), 2.71-2.74 (d, J = 11.6 Hz, 1H), 2.99-3.02 (br.d, J = 11 

.2 Hz, 1H), 3.28 (s, 1H), 3.31-3.39 (m, 1H), 3.46-3.49 (m, 1H), 3.88-

3.97 (m, 3H), 4.88-4.91 (d, J =11.6 Hz, 1H), 5.03-5.06 (d, J = 11.6 H 

z, 1H), 5.11 (s, 2H), 5.83 (br.s., 1H), 7.27-7.43 (m, 10H), 9.36 (br. 

s., 1H); MS m/z 469 [M+H]+. 

[0107] IS4 

t e r t - 7^)1 {2 - [ ( { [ (2 S, 5R) -6-th'P^>-7-

**7 — 1 , 6 P[3. 2. 1]*^h — 2—'OU] till# 

-ji} r$y) h (v-1) 

{2 — [ ( { [ (2 S, 5 R) -6-^<yV)lX*V-l -X 
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*7-1, [3. 2. 1 ] h-2JU] 

)\/} T$J) **:>] x-^JU} /<*— h (4 6 8mg% 1. OOmmo 

I) t e r t —7° )Wt)— K (24 0mg) 

h7kKP77> (6. 6 m L) U 1 0%Pd/C (9 3 m g, 5 

0%w e t ) »JQU 7K*IIHET-e3 0t^}i[L<if#L/co TLC(CT 

h)Jli®L/co *IIHb^t)4 

0 3. 7mg^|/c (Jifi) 0 Z.<D*><D<DWffit'r—9&. ##0!J3, It 

2 IE® ©£(£>£— ̂ L/co 

[0108] ##0!|6 

(2 S, 5 R) -N- [2- ih*^>] -7-**7-6 

- (7JU***^>) -1, [3. 2. 1] *^>-2 

K (VI -2) 

111 

t e r t -7>JU {2 — [ ( { [ (2 S, 5R)-6 -'O^JU**^-

7 — * * 7 — 1 , 6 - y Z+f tf ̂  ̂  • [ 3 . 2. 1]*<£S — 2—^nu]2j 

jUTK-jU} 7$y) **^>] x^JU} £-/<*-S ( I V — 2 

) 

#^3 <h^]*§(Z)#;£(CT. (2 S, 5 R) -6- (^>^U**^) -

7-**7-1, S-V7*f\Z*/<7U [3. 2. 1 ]*£*>-2 

(3 9 0 m g % 1. 4 1 mmo I ) <h t e r t — ~f^-)\/ ( 2 — (T7 $ 

y**->) ti— ;<?<•— K (4 3 6 m g) <fcy% *imb^r 

1)34 7. 8 m g £?#fc (W 5 5 %) 0 

!H NMR (400 MHz, CDCL3) 8 1.46 (s, 9H), 1.58-1.70 (m, 1H), 1.88-2.07 

(m, 2H), 2.25-2.36 (m, 1H), 2.70-3.08 (m, 2H), 2.88 (s, 3H), 3.23-3.4 

1 (m, 2H), 3.51-3.68 (m, 1H), 3.83-4.10 (m, 3H), 4.90 (d, J = 11.4 Hz 

, 1H), 5.06 (d, J = 11.4 Hz, 1H), 7.32-7.47 (m, 5H), 10.11 (br s, 1H) 

; MS m/z 449 [M+H]+. 

[0109] 112 
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t e r t - 7>JU {2- [ ( { [ (2 S, 5R) -6-th'P^>-7-

** v — i , 6 P[3. 2. — 2—^r;u] till# 

-;u} x^JU} U^JU) £-/<*-S (V — 2 ) 

##0J3£|fM£©#&lCT. ±§EX11 

/c (Jifi) o 

'H NMR (400 MHz, CD30D) 8 1.46 (s, 9H), 1.73-1.83 (m, 1H), 1.86-2.00 

(m, 1H), 2.01-2.13 (m, 1H), 2.14-2.28 (m, 1H), 2.93 (s, 3H), 3.04 (d, 

J = 10.8 Hz, 1H), 3.08-3.18 (m, 1H), 3.43-3.55 (m, 2H), 3.65-3.72 (m 

, 1H), 3.79-3.88 (m, 1H), 3.92-4.05 (m, 2H); MS m/z 359 [M+H]+. 

[0110] XI3 

(2 S, 5 R) -N- [2- xS**>] -7-*dpy-6 

- (7JU**dp^>) -1, [3. 2. 1] -%0J?y~2 

- K (VI -2) 

tm§(D^)£lZXs ±§EI12 0^Mi<t^ T h^7>JU 

7>f-OA t e r t -7>JU {2- [ ( { [ (2 S, 5R) -7 ~t 

*V — 6 — (7JU**dp^>) -1, [3. 2. 1 ] *£ 

h-2--r;U] *dp^>] x^JU} U^JU) 

- (Jifi) o 

'H NMR (400 MHz, CDCL3) 8 1.01 (t, J = 7.2 Hz, 12H), 1.36-1.53 (m, 8H 

), 1.47 (s, 9H), 1.57-1.77 (m, 9H), 1.83-1.98(m, 1H), 2.13-2.25 (m, 1 

H), 2.28-2.40 (m, 1H), 2.82-2.96 (m, 4H), 3.22-3.42 (m, 11H), 3.60-4. 

08 (m, 3H), 4.34 (br.s., 1H), 10.15 (br.s., 1H); MS m/z 437 [M-Bu4N]-. 

[0111] ±§E^ h77^7V^-^AMi^ h U yS^IL 

4 9. 4 m g ( 3 Ig|J($ 57%) 0 

!H NMR (500 MHz, D20 ) 8 1.73-1.97 (m, 2H), 1.98-2.07 (m, 1H), 2.08-2. 

18 (m, 1H), 2.74 (s, 3H), 3.09 (d, J = 12.0 Hz, 1H), 3.21-3.32 (m, 3H 

), 4.04 (dd, J = 7.5, 2.0 Hz, 1H), 4.10-4.23 (m, 3H); MS m/z 337 [M-H 
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]". 

[0112] ##0U7 

( 2 S , 5 R) -7-**V-N- [2- (7°P/^>-2--T 7) x 

h*^>] - 6- -1, 6-$/*7+ftT$/^P [3. 2. 1] 

*<7$y-2K (VI -3) 

111 

t e r t -7>JU {2 — [ ( { [ (2 S, 5R)-6 

7 — * * V — 1 , 6 — tf :> ̂  P [ 3 . 2. — 2— 

x^ju} (7°p/^>-2--rJU) 

(I V — 3 ) 

( 2 S , 5 R) -6- - 7 - * * v - 1 , 6-y>Hf 

tf$/£P [3. 2. 1 ] ^ 9 *? y — 2 -tlJlsrfy It (4 1 4mg, 1 . 5 0 

mmo I) 0Bft7k5'?nn*$y (14. 1 mL) &}&&j7Jl>=tyUHSlT 

CClC&iPU 0 P P*It-r y 7>JU (2 4 5. 9mg) £0°C££§;i&^ 

< y h 'Jx^7^> (1 9 7 m g) £0 

< y tmx3o^mnt^z.tx\ 
It^K^^IiML/co £©J5J&5I£-$KC t e r t -7>>/U (2- (7 $ J 

**->) x^JU) (-T y 7°P £°)l>) h ( 5 9 6 m g ) £^>-3<y 

•hjppu ^Ait7m(C^^,h#^L-0t^if#L/co d©J5J&5I^tl£0 

. 5 M L. G&M5AIZT& 

'Mk, Lt# b tl U t) tfJl/ti 7A^P7h^77 -f - (Cft 

Ls *IS^t)5 7 8. 4 m g £?#fc (»8 1 %) 0 

!H NMR (400 MHz, CDCL3) 8 1.15 (d, J = 6.8 Hz, 6H), 1.46 (s, 9H), 1.5 

5-1.70 (m, 1H), 1.89-2.07 (m, 2H), 2.25-2.37 (m, 1H), 2.73-2.90 (m, 1 

H), 2.98-3.08 (m, 1H), 3.22-3.38 (m, 2H), 3.40-3.60 (m, 1H), 3.83-4.0 

6 (m, 4H), 4.90 (d, J = 11.2 Hz, 1H), 5.06 (d, J = 11.2 Hz, 1H), 7.35 

-7.46 (m, 5H), 10.29 (br.s., 1H); MS m/z 477 [M+H]+. 

[0113] 112 
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t e r t - 7^)1 {2- [ ( { [ (2 S, 5R) -6-th'P^>-7-

** v — i , 6 P[3. 2. — 2—^r;u] till# 

-;u} x^JU} (7°PA>-2--rJU) £-/<*-S ( 

V- 3) 

mtc (jifi) o 

'H NMR (400 MHz, CD30D) 8 1.09-1.23 (m, 6H), 1.46 (s, 9H), 1.73-2.27 

(m, 4H), 3.06 (d, J = 11.6 Hz, 1H), 3.08-3.50 (m, 4H), 3.64-3.73 (m, 

1H), 3.79-3.98 (m, 3H); MS m/z 387 [M+H]+. 

[0114] XI3 

( 2 S , 5 R) -7-*dpy-N- [2- (7°PA>-2--f )\,7 $ J) x 

h*^>] - 6- (7JU**dp^>) -1, [3. 2. 1] 

twy-2K (VI -3) 

tm§(D^)£lZXs ±IBXl2 0^tl^fi<fcy. ̂  h^7>JU 

7>f-OA t e r t - {2 - [ ( { [ (2S, 5R) -1 ~t 

*V — 6 — (7JU**dp^>) -1, [3. 2. 1 ] 

h-2--r;u] *dp^>] X^JU} (7°PA>-2--T 

JU) £-/<;<-h£t#/c (Jifi) o 

'H NMR (400 MHz, CDCL3) 8 1.01 (d, J = 7.4 Hz, 12H), 1.10-1.20 (m, 6H 

), 1.33-1.77 (m, 17H), 1.46 (s, 9H), 1.84-1.97 (m, 1H), 2.12-2.25 (m, 

1H), 2.28-2.40 (m, 1H), 2.79-2.95 (m, 1H), 3.17-3.45 (m, 9H), 3.50-3 

.67 (m, 1H), 3.80-4.07 (m, 5H), 4.34 (br.s., 1H), 10.36 (br.s., 1H); 

MS m/z 465 [M-Bu4N]". 

-tlEx- h U 7JU*PM£tCi: yj${£!SU 

2 . 1 m g %mtc ( 3 Ig|J($ 5 7 %) o 

'H NMR (500 MHz, D20 ) 8 1.28 (d, J = 6.5 Hz, 6H), 1.74-1.83 (m, 1H), 1 

.85-1.96 (m, 1H), 1.98-2.14 (m, 2H), 3.11 (d, J = 12.5 Hz, 1H), 3.22-
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3.30 (m, 3H), 3.40 (quint, J = 6.5 Hz, 1H), 4.01 (br d, J = 5.5 Hz, 1 

H), 4.09-4.18 (m, 3H); MS m/z 367 [M+H]+. 

[0115] ##0U8 

(2 S, 5 R) -N- [2- xS**>] -7-**V-

6- (7JU**dp^>) -1, [3. 2. 1] f?$y~ 

(V I -4) 

111 

( 2 S , 5 R) - 6 -s<yV)\,***/- N - [2- {V * )\s7 $ J ) ih 

**>] - 7-**v- 1 , 6-Vy^fdV0u [3. 2. 12 

K (I V — 4 ) 

( 2 S , 5 R) -6- (s<yisJVJ*is) — 7 — * dp V — 1 , 6-*JT*f 

kT*>£P [3. 2. 1 ] t<7$y-2-t>)lt<ym. (5 5 3 m gs 2. 00 

mmo I) (1 0 m L) 7 JUP*>#0SlTOoC 

lC)ft£p U ^ P P V 7>>/U ( 2 8 9 yu, L % 2. 20mmol) 

L/co h'Jxf^7$> ( 2 9 3 /A L) £JpA. 3 0#1"£ £ <h 

T\ Z(DjxlfoM^lZ2- (7^7* 

dp^>) -N, N-^^Ux^-f 2iHItinl (5 9 1 m g) d: h U xf-

( 9 3 0 yu, L) %j\fokWnn?<-$y (7. OmL) 

•& b IP o < y «h jpA., 11 ©^jg"e—B#riiis # L tc0 z. ©£ 

.X $ J — Ls L/co 

*>*?pp**>17kizmMu N>'^PP^vcttttiL9 

JxlZT&t§k&. lESiLfco 
"7 h^77< - (7$yi>U^s £ p nfrfrJx//- £ y — )l= 1 0/1 ) (C 

ttU 2 9 1 . 1 m g £?#£„ (W4 0%) 

'H NMR (400 MHz, CDCL3) 8 1.45-1.85 (m, 4H), 2.29 (s, 6H), 2.60 (t, J 

= 5.2 Hz, 2H), 2.81 (d, J = 11.6 Hz, 1H), 2.97 (br.d., J = 11.6 Hz, 

1H), 3.28-3.34 (m, 1H), 3.92-4.07 (m, 3H), 4.90 (d, J = 11.6 Hz, 1H), 

5.05 (d, J = 11.6 Hz, 1H), 7.35-7.48 (m, 5H); MS m/z 363 [M+H]+. 
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[0116] XI2 

(2 S, 5 R) -N- [2- J) -6-HKPdp 

- 7 - * dp 7 - 1 , 6 - VT+f tfV ^P[3. 2. 1]*^^>-2-^ 

K (V — 4 ) 

##0J3£|fM£©#&lCT. ±IBX11 

?#fc (Jifi) o 
'H NMR (400 MHz, CDCL3) 8 1.74-1.84 (m, 1H), 1.87-1.98 (m, 1H), 2.03-

2.12 (m, 1H), 2.15-2.24 (m, 1H), 2.36 (s, 6H), 2.67-2.74 (m, 2H), 3.0 

7 (br. d., J = 11.6 Hz, 1H), 3.12 (br.d., J = 11.6 Hz, 1H), 3.67-3.72 

(m, 1H), 3.83 (br.d., J = 6.4 Hz, 1H), 3.96-4.06 (m, 2H); MS m/z 273 

[M+H]+. 

[0117] XI3 

(2 S, 5 R) -N- [2- -7-*dpy-

6- (7JU***^>) -1, [3. 2. 1] f?$y~ 

2-^U^dpH^ K (V I -4) 

##0U3 P nfr^AXMR. 7.K 

(2 S, 5 R) -N- [2- ih 

dp^>] -7-*dpy-6- (7JU***^>) -1, [3 

. 2. 1 ] twy-2-t)j\.7i<*v-$ mummy^zx^uLtcm 
IZJW P7h^77^ 1 

30. 7mg^|fe(2lS|$43%)0 

!H NMR (400 MHz, D20) 8 1.68-1.84 (m, 2H), 1.86-2.04 (m, 2H), 2.80 (s 

, 6H), 3.09-3.17 (m, 2H), 3.17-3.29 (m, 2H), 3.80-3.90 (m, 1H), 4.02-

4. 13 (m, 3H); MS m/z 353 [M+H]+. 

[0118] ##0U9 

( 2 S , 5 R) -N- { [ ( 2 S) - 2-7$ 7 7°P H°JU] ***>} -7-

* * V — 6 — (7JU**dp*» -1, 6-y>Hfe^>^P [3. 2. 1] t 

O^y-2-^U^dpH^ K (VI -5) 
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111 

t e r t -7>JU { (2 S) —1— [ ( { [ (2 S, 5 R) - 6 -s<yV 

7 — *dpV — 1 , 6—V~F*f¥.is9 n [3. 2. 1]*^h-2 

--nu] JU} **:>] 7°PA>-2--rM %-;<*- K 

(I V — 5 ) 

#^7 <h^]*§(Z)#;£(CT, ( 2 S , 5 R) -6- -

7 — * dp V — 1 , 6-$/*7+ftr$/^P [3. 2. 1 ] t<7$y-2 

(4 1 4 m g % 1. 50mmo I ) ^ (S) - te rt - ~73~)\/ ( 

1- (7$y*dp^>) 7°PA>-2--T Jl) h ( 5 5 0 m g ) J; 

y. 5 8 5. 6 mg^|fc (C$87%) 0 

'H NMR (400 MHz, CDCL3) 8 1.17 (d, J = 6.4 Hz, 3H), 1.44 (s, 9H), 1.5 

5-1.70 (m, 1H), 1.90-2.10 (m, 2H), 2.26-2.34 (m, 1H), 2.80 (d, J = 12 

.0 Hz, 1H), 3.06 (br.d., J = 12.0 Hz, 1H), 3.27-3.34 (m, 1H), 3.64-3. 

74 (m, 1H), 3.86-3.98 (m, 3H), 4.81 (br.d., J = 7.6 Hz, 1H), 4.90 (d, 

J = 11.6 Hz, 1H), 5.05 (d, J = 11.6 Hz, 1H), 7.34-7.45 (m, 5H), 9.68 

(br.s., 1H); MS m/z 449 [M+H]+. 

[0119] 112 

t e r t - 7>JU { (2 S) -1- [ ( { [ (2 S, 5R) - 6- kKP 

dp^>— 7 —*dp7— 1 , [3. 2. 1] ^"^1— 2 —T 

JU] J) **:>] 7°PA> — 2 --i JU} S ( 

V- 5) 

0^m3tmm^iizxs -t§Eii 1 ©ib'pi^fiiy.. mmik-sm* 
mtc (jifi) o 

'H NMR (400 MHz, CD30D) 8 1.16 (d, J = 6.4 Hz, 3H), 1.44 (s, 9H), 1.7 

4-1.84 (m, 1H), 1.86-1.98 (m, 1H), 2.03-2.12 (m, 1H), 2.21 (br.dd., J 

= 15.2, 6.8 Hz, 1H), 3.06 (d, J = 12.0 Hz, 1H), 3.14 (br.d., J = 12. 

0 Hz, 1H), 3.68-3.72 (m, 1H), 3.74-3.87 (m, 4H); MS m/z 359 [M+H]+. 

[0120] XI3 
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( 2 S , 5 R) -N- { [ ( 2 S) - 2-7$ 7 7°P H°JU] ***>} -7-

* * V — 6 — (7JU**drV) -1, [3. 2. 1] * 

<7$y-2-^>/U*dpHt$ K (VI -5) 

#^3 <h^*§(Z)#;£(CT. ±IBXl2 0^tl^fi<fcy. ^h^7>JU 

7>f-7A t e r t -7>,IU {(2S)-1-[({[(2S, 5R 

) -7-**7-6- (7JU**drV) -1, [3. 2 

. 1] *^ S- 2 ->NU] 7$y) **:>] 7°PA>-2--f 

JU} £-/<*-(Jifi) 0MS m/z 437 [M—Bu4N] 

±§Ex- h77^7>t-^AMi^ K U 7JU*PB^CJ; 

^^r>ik>^W7A^P7i 

7. 1mg^|fc(3lg|$26%)0 

'H NMR (400 MHz, D20) 8 1.17 (d, J = 6.8 Hz, 3H), 1.66-1.89 (m, 2H), 

1.91-2.08 (m, 2H), 3.02 (d, J = 12.0 Hz, 1H), 3.18 (br.d., J = 12.0 H 

z, 1H), 3.47-3.58 (m, 1H), 3.82 (dd, J = 11.8, 9.4 Hz, 1H), 3.92-4.02 

(m, 2H), 4.05-4.10 (m, 1H); MS m/z 339 [M+H]+. 

[0121] ##0U1 0 

( 2 S , 5 R) -N- { [ ( 2 R) - 2-7$ 7 7°P H°JU] **^>} -7-

**7-6- (7JU***^>) -1, [3. 2. 1] * 

O^y-2-2JJU<K*-9-$ K (VI -6) 

111 

t e r t -7>JU { (2R) —1— [ ( { [ (2 S, 5 R) - 6-*yV 

JU**^—7 —**7—1 , 6—S^Z+ftf^^P [3. 2. 1]*^h-2 

--nu] JU} 7$y) **:>] 7°p/^>-2--r;u} a—s 

(I V- 6) 

tmmn^mZTs (2S, 5R) -6- (^>^U**^>) -

7 — * * 7 — 1 , 6-$/*7+ftr$/^P [3. 2. 1]*£*V-2-till# 

(4 1 4 m g % 1. 50mmol)<h(R)— tert — ( 1 
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- (7^7**^) 7°PA>— 2--r )l) h ( 5 6 9 m g ) & <>J 

s 6 2 5 m g (W 9 3 %) 0 

!H NMR (400 MHz, CDCL3) 8 1.14 (d, J = 6.4 Hz, 3H), 1.43 (s, 9H), 1.5 

3-1.70 (m, 1H), 1.90-2.06 (m, 2H), 2.28-2.36 (m, 1H), 2.79 (d, J = 12 

.0 Hz, 1H), 3.02 (br.d., J = 12.0 Hz, 1H), 3.28-3.33 (m, 1H), 3.56-3. 

68 (m, 1H), 3.84 (dd, J = 11.2, 3.6 Hz, 1H), 3.92-4.04 (m, 2H), 4.66 

(br d, J = 8.0 Hz, 1H), 4.91 (d, J = 11.2 Hz, 1H), 5.06 (d, J = 11.2 

Hz, 1H), 7.35-7.45 (m, 5H), 9.94 (br.s., 1H); MS m/z 449 [M+H]+. 

[0122] XI2 

t e r t - 7^)1 { (2 R) -1- [ ( { [ (2S, 5R) - 6-kh'P 

*^>-7-**7-1, [3. 2. 1]*£S-2->T 

JU] J) **:>] 7°PA> — 2 --i JU} ( 

V- 6) 

±§Bxn 

mtc (jifi) o 
'H NMR (400 MHz, CD30D) 8 1.15 (d, J = 6.4 Hz, 3H), 1.44 (s, 9H), 1.7 

3-1.84 (m, 1H), 1.86-2.00 (m, 1H), 2.01-2.12 (m, 1H), 2.19-2.29 (m, 1 

H), 3.06 (d, J = 11.6 Hz, 1H), 3.10-3.20 (m, 1H), 3.67-3.72 (m, 1H), 

3.73-3.92 (m, 4H); MS m/z 359 [M+H]+. 

[0123] XI3 

( 2 S , 5 R) -N- { [ ( 2 R) - 2-7$ 7 7°P H°JU] **^>} -7-

**7-6- (7JU***^>) -1, [3. 2. 1] * 

2K (VI -6) 

tm§(D^)£lZXs ±IBXl2 0^tl^fi<fcy. ^ h^7>JU 

7>f-7A t e r t -7^)1 { (2R) —1— [ ( { [ (2 S, 5 R 

) -7-**7-6- (7JU***^>) -1, [3. 2 

. 1] *^h-2--fJU] t)Jl/<£=)[/} 7$ J) **:>] 7°PA>-2--f 

)l} (Jifi) 0MS m/z 4 3 7 [M-Bu4N] 
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±§Ex- K 'J 

to$JW) AO1 
2. 6mg^|fc (3lS«$4 5%) 0 

!H NMR (400 MHz, D20) 8 1.17 (d, J = 6.8 Hz, 3H), 1.66-1.78 (m, 1H), 

1.78-1.88 (m, 1H), 1.90-2.06 (m, 2H), 3.02 (d, J = 12.0 Hz, 1H), 3.18 

(br.d., J = 12.0 Hz, 1H), 3.48-3.58 (m, 1H), 3.83 (dd, J = 11.8, 9.0 

Hz, 1H), 3.94 (br.d., J = 7.2 Hz, 1H), 3.98 (dd, J = 11.8, 3.4 Hz, 1 

H), 4.06-4.10 (m, 1H); MS m/z 339 [M+H]+. 

[0124] ##0U1 1 

( 2 S , 5 R) -N- (3-7$ J 7°P*dp^) -7-*dpy-6- (7JU 

***:>) -1, 6-VT+f tfVO • [3. 2. 1 ] -tOO y~ 2 —till# 

K (V I - 7) 

111 

t e r t {3 — [ ( { [ (2 S, 5 R) — 6 — ^yViV^^-V — 

7 - * * V - 1 , 6 -VT+f tfV ^P[3. 2. 1] — 2—'OU] t) 

7$ J) *dp^>] 7°Pt°>/U} (I V — 7 ) 

&%m3£mffi<D^%lZTs (2S, 5R) -6- (s<yVJL>**is) -

7 — * dp V — 1 , 6-VT-if^VOU [3. 2. 1 ] tO^y-2-till# 

( 3 9 0 m g % 1. 4 1 m m o I ) <h t e r t — (3 — (J7 $ 

y*dp^» 7°P kfJU) (7 3 0 m g ) J: V s *ISlb^t)3 9 8 

. 1 m g %mtc («$6 3%) 0 

!H NMR (400 MHz, CDCL3) 8 1.44 (s, 9H), 1.50-1.67 (m, 1H), 1.75-1.86 

(m, 2H), 1.88-2.07 (m, 2H), 2.28-2.37 (m, 2H), 2.77 (d, J = 11.0 Hz, 

1H), 3.01 (br.d., J = 11.0 Hz, 1H), 3.20-3.38 (m, 3H), 3.89-4.04 (m, 

3H), 4.90 (d, J = 11.4 Hz, 1H), 5.05 (d, J = 11.4 Hz, 1H), 5.17 (br.s 

., 1H), 7.36-7.45 (m, 5H), 9.21 (br.s., 1H); MS m/z 449 [M+H]+. 

[0125] 112 
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t e r t - {3 - [ ( { [ (2 S, 5R) -6-th'P^>-7-

**7- 1 , 6 -i/7+f P[3. 2. 1]*^h — 2 )l>] till# 

-)l} 7°Pt°>/U} (V — 7 ) 

#^3 ±§EH10Mb^tl (392. 8mg, 87 

6 /i, m o I) J; ^IS'fb'n^^tf/c (Jifi) 0 

'H NMR (400 MHz, CD30D) 8 1.43 (s, 9H), 1.73-1.99 (m, 4H), 2.01-2.12 

(m, 1H), 2.13-2.24 (m, 1H), 3.07 (d, J = 11.6 Hz, 1H), 3.09-3.21 (m, 

3H), 3.69 (br.s., 1H), 3.80-3.96 (m, 3H); MS m/z 359 [M+H]+. 

[0126] II3 

( 2 S , 5 R) -N- (3-7$ J 7°P**^>) -7-**7-6- (7JU 

***:>) -1, 6—^7+ftfi/^P [3. 2. 1 ] 10 0 y~ 2 —till# 

K (V I - 7) 

tm§(D^)£lZXs ^h^7>JU 

7>f-0A t e r t - {3 - [ ( { [ (2 S, 5R) -7 ~t 

*7-6- (7JU***^>) -1, 6-VyV^VOU [3. 2. 1] fO 

h-2--fJU] t)Jl/<£=)[/} 7$ J) **:>] 7°P tfJU} 

/c (Jifi) o 

'H NMR (400 MHz, CDCL3) 8 1.01 (t, J = 7.4 Hz, 12H), 1.33-1.53 (m, 8H 

), 1.47 (s, 9H), 1.55-1.96 (m, 12H), 2.14-2.23 (m, 1H), 2.31-2.41 (m, 

1H), 2.85 (br.d., J= 11.2 Hz, 1H), 3.15-3.42 (m, 11H), 3.88-4.07 (m, 

3H), 4.35 (br.s., 1H), 5.27 (br s, 1H), 9.26 (br.s., 1H); MS m/z 437 

[M-BU4N]". 

-tlEx- h77^7>t-^AMi^ h U 7JU*PM£tCi: yj${£!SU 

^^r>ik>^W7A^P7ho^y-r-mmms 3 

8. 4mg^|/c (3lgR$4 7%) 0 

!H NMR (400 MHz, D20 ) 8 1.67-2.05 (m, 6H), 3.00-3.19 (m, 4H), 3.82-3. 

94 (m, 3H), 4.05-4.10 (m, 1H); MS m/z 337 [M-H]". 

[0127] ##0U1 2 
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( 2 S , 5 R) -N- [ ( 2 S) 2 --f h*^>] - 7-

* * V — 6 — (7JU**dpS/) -1, [3. 2. 1] t 

O^y-2-^U^dpH^ K (VI -8) 

111 

t e r t -7>JU (2 S) —2— { [ ( { [ (2 S, 5R)-6-*yV 

;U*dp^— 7— *dp V - 1 , 6-i/7+ft:%>^P [3. 2. —2 

--nu] *dp^>] -^ju^dp 

i/U- h (I V — 8) 

#^7 <h^]*§(Z)#;£(CT, ( 2 S , 5 R) -6- (^>^U*dp^>) -

7 — * dp V — 1 , 6-V7*f£Wn [3. 2. 1 ] t<7$y-2 

( 5 5 3 m g % 2. OOmmo I ) ^ (S) - te rt - y^JV 2 

- ( (7$y*dpi/) Tiz^Vy- 1 h (5 7 8 

mg) J:y% 7 6 0. 1 mg^ffc («$8 3%) 0 

'H NMR (400 MHz, CDCL3) 8 1.46 (s, 9H), 1.56-1.70 (m, 1H), 1.88-2.07 

(m, 3H), 2.23-2.34 (m, 2H), 2.84 (d, J = 11.6 Hz, 1H), 3.02 (d, J = 1 

1.6 Hz, 1H), 3.28 (br s, 1H), 3.77-4.03 (m, 4H), 4.06-4.15 (m, 1H), 4 

.37-4.48 (m, 1H), 4.89 (d, J =11.6 Hz, 1H), 5.04 (d, J = 11.6 Hz, 1H) 

, 7.34-7.44 (m, 5H), 10.63 (br.s., 1H); MS m/z 461 [M+H]+. 

[0128] 112 

t e r t - (2 S) -2- { [ ( { [ (2S, 5R) - 6-kh'P 

dp^>— 7 —*dpy— 1 , [3. 2. 1] ^"^1— 2 —T 

JU] tuu^-ju} T$y) *dpi/] -7j£=f-vy- \ -tuisrf^vis 
-h (V — 8) 

3 <h |W]*§©#;£(CT. -tIBIl 1 (Dit^ ( 6 9 9 m g , 1 . 5 2 

mmo I ) J; (Jifi) 0 

!H NMR (400 MHz, CD30D) 8 1.44 (s, 9H), 1.74-1.85 (m, 1H), 1.86-1.99 

(m, 1H), 2.02-2.14 (m, 1H), 2.16-2.40 (m, 3H), 3.06 (d, J = 11.6 Hz, 

1H), 3.10-3.17 (m, 1H), 3.67-3.74 (m, 1H), 3.75-3.93 (m, 3H), 4.01 (d 
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d, J = 10.6, 10.6 Hz, 1H), 4.14 (dd, J = 10.6, 10.6 Hz, 1H), 4.37-4.4 

7 (m, 1H); MS m/z 371 [M+H]+. 

[0129] XI3 

( 2 S , 5 R) -N- [ ( 2 S) 2 -4 h*^>] - 7-

**7-6- (7JU***^>) -1, §-V7*f\Z*/<7U [3. 2. 1] * 

2K (VI -8) 

tm§(D^)£lZXs ±IBXl2 0^tl^fi<fcy. ^ h^7>JU 

7>f-0A t e r t (2S) -2- { [ ( { [ (2S, 5R 

) -7-**7-6- (7JU***^>) -1, 6-VyV^VOU [3. 2 

. 1] *^h-2--nu] **^>] *^11} 7 MTV 

7 — 1 — t) JUTH^TV ly — h^rt§/c (/E:M&5) O 

'H NMR (400 MHz, CDCL3) 8 1.01 (t, J = 7.2 Hz, 12H), 1.30-2.10 (m, 19 

H), 1.46 (s, 9H), 2.12-2.39 (m, 3H), 2.89 (br.d., J = 12.0 Hz, 1H), 3 

.23-3.39 (m, 9H), 3.76-3.93 (m, 3H), 3.95-4.06 (m, 1H), 4.08-4.18 (m, 

1H), 4.33 (br.s., 1H), 4.37-4.50 (m, 1H); MS m/z 449 [M-Bu4N]". 

-tlEx- £ h U yj${£!SU 

2. 3m g ttmtc (3IS«$3 2%) 0 

'H NMR (500 MHz, D20 ) 8 1.71-1.83 (m, 1H), 1.84-1.97 (m, 1H), 1.98-2. 

16 (m, 2H), 2.36-2.49 (m, 1H), 2.50-2.61 (m, 1H), 3.10 (d, J = 12.0 H 

z, 1H), 3.22-3.30 (m, 1H), 3.92-4.12 (m, 5H), 4.25-4.36 (m, 1H), 4.68 

-4.77 (m, 1H); MS m/z 351 [M+H]+. 

[0130] ##0U1 3 

( 2 S , 5 R) -7-**7-N- [ (2 R) - t?U >J Vy - 2 -)l>/ h 

**>] - 6- (7JU***^>) -1, 6-VT-if^VOU [3. 2. 1] * 

o$y — 2 — t)K (vi-9) 

in 

t e r t -7>JU (2R) —2— { [ ( { [ (2 S, 5R)-6-*yV 
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7 — v — 1 , 6-Vy+fdVO U [3. 2. 1]*^h-2 

-o\s~\ ;^u} t°pu$;>-1 
h ( I V - 9) 

#^3 <h^]*§(Z)#;£(CT (2 S, 5 R) -6- -7 

- * * v - 1, 6-vyv^vou [3. 2. 1 ] tO$y-2 

It ( 3 9 0 m g % 1. 4 1 mmo I) £s (R) —tert — 2 — 

( ^JU) tfU'J Vy~ 1 ~t) JU** :> U — h (7 9 6 m 

g) <fcy. *IS^t)3 3 6mg£t#/c («$5 0%) 0 

'H NMR (400 MHz, CDCL3) 8 1.45 (s, 9H), 1.52-1.72 (m, 1H), 1.80-2.09 

(m, 6H), 2.27-2.39 (m, 1H), 2.84 (br.d., J = 12.4 Hz, 1H), 2.96-3.08 

(m, 1H), 3.28-3.44 (m, 3H), 3.60-3.86 (m, 2H), 3.89-4.06 (m, 1H), 4.1 

4-4.29 (m, 1H), 4.90 (d, J = 11.2 Hz, 1H), 5.06 (d, J = 11.2 Hz, 1H), 

7.32-7.47 (m, 5H), 10.56 (s, 1H); MS m/z 475 [M+H]+. 

[0131] XI2 

tert- (2 R) -2- { [ ( { [ (2S, 5R) - 6-kh'P 

^>-7-**V-1, [3. 2. 1 ] *£ S-2->T 

JU] tDl'fc—)V] ~7$J) **:>] t°P 'J Vy— 1 U 

-h (V — 9 ) 

0^m3 tmm^iizxs ±§Bxn mmik-sm* 
mtc (jifi) o 

'H NMR (400 MHz, CD30D) 8 1.46 (s, 9H), 1.73-2.27 (m, 8H), 3.06 (d, J 

= 11.6 Hz, 1H), 3.09-3.18 (m, 1H), 3.24-3.40 (m, 2H), 3.67-3.71 (m, 

1H), 3.73-4.12 (m, 4H); MS m/z 385 [M+H]+. 

[0132] XI3 

( 2 S , 5 R) -7-**V-N- [ (2 R) - t?U >J Vy - 2 -)l> / h 

**>] - 6- (7JU***^>) -1, §-V7*f\Z*/<7U [3. 2. 1] t 

O^y-2K (VI -9) 

tm§(D^)£lZXs ±IBXl2 0^tl^fi<fcy. 
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tert (2R)-2-{[({[(2S, 5R 

) -7-**y-6- (7JU**dp^>) -1, 6-VyV^VOU [3. 2 

. 1] h — 2 —'f JU] 

V — 1 — t) Is — h^rt§/c (/E:M&5) O 

!H NMR (400 MHz, CDCL3) 8 1.01 (t, J = 7.4 Hz, 12H), 1.34-1.51 (m, 8H 

), 1.46 (s, 9H), 1.55-1.78 (m, 10H), 1.80-2.01 (m, 4H), 2.11-2.23 (m, 

1H), 2.29-2.42 (m, 1H), 2.88 (br.d., J = 11.2 Hz, 1H), 3.21-3.43 (m, 

10H), 3.60-3.86 (m, 2H), 3.88-4.07 (m, 2H), 4.16-4.28 (m, 1H), 4.34 

(br.s., 1H), 10.62 (br s, 1H); MS m/z 463 [M-Bu4N+2H]+. 

-tlEx- h U yj${£!SU 

^^r>ik>^W7A^P7 7 

. 4m g %mtc (3ISR$3 0%) 0 

'H NMR (500 MHz, D20 ) 8 1.66-2.18 (m, 8H), 3.14 (d, J = 12.8 Hz, 1H), 

3.23 (br.d., J = 12.8 Hz, 1H), 3.30 (t, J = 7.3 Hz, 2H), 3.89 (ddd, 

J = 8.2, 8.2, 3.4 Hz, 1H), 3.92-4.01 (m, 2H), 4.09-4.18 (m, 2H); MS m 

/z 365 [M+H]+. 

[0133] ##0iJ 1 4 

(2 S, 5 R) — 7 —**7 — N — [ (3 R) - <J Vy — 3 — -f )\,t h 

**>] - 6- (7JU**dp^>) -1, 6-VyV^VOU [3. 2. 1] t 

o$y — 2. — t)K (vi-io) 

in 
tert -7>;U (3R) —3— { [ ( { [ (2 S, 5R) -6-s<yV 

JUst^V- 7-**7 - 1 , 6-^7+ftfi/^P [3. 2. 1]*^h —2 

-o\s~\ 7$;) 

Vis- h ( I V - 1 0) 

##0|J7 tmmm&ZT. ( 2 S , 5 R) -6- (^>^U*dp^>) -

7 — * dp V — 1 , 6-V7*f£V0n [3. 2. 1 ] t<7$y-2 

( 3 9 0 m g % 1. 4 1 mmo I) £s (R) —tert — ~JT)\s 3 
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- ( vy- i h (527 

mg) 3 3 3 m g £?#fc («$4 8%) 0 

'H NMR (400 MHz, CDCL3) 8 1.15-2.10 (m, 8H), 1.45 (s, 9H), 2.25-2.40 

(m, 1H), 2.70-3.08 (m, 4H), 3.27-3.37 (m, 1H), 3.65-4.00 (m, 5H), 4.9 

0 (d, J = 11.2 Hz, 1H), 5.05 (d, J = 11.2 Hz, 1H), 7.34-7.46 (m, 5H), 

9.22 (br.s., 1H); MS m/z 489 [M+H]+. 

[0134] XI2 

tert- y'TJl (3 R) -3- { [ ( { [ ( 2 S , 5R) - 6-kh'P 

^>-7-**V-1, [3. 2. 1 ] *£ S-2->T 

JU] JU} **:>] "J 1 U 

- h (V- 1 0) 

0^m3 tmm^iizxs ±§Bxn 
fffc (Jifi) o 
'H NMR (400 MHz, CD30D) 8 1.24-1.37 (m, 1H), 1.40-1.56 (m, 1H), 1.45 

(s, 9H), 1.64-1.73 (m, 1H), 1.75-2.00 (m, 4H), 2.03-2.13 (m, 1H), 2.1 

5-2.26 (m, 1H), 2.65-2.95 (m, 2H), 3.06 (d, J = 12.0 Hz, 1H), 3.13 (b 

r. d., J = 12.0 Hz, 1H), 3.67-3.91 (m, 5H), 4.01-4.08 (m, 1H); MS m/z 

399 [M+H]+. 

[0135] XI3 

(2 S, 5 R) — 7 —**7 — N — [ (3 R) - <J Vy — 3 — -fh 

**>] - 6- (7JU***^>) -1, 6-VyV^VOU [3. 2. 1] t 

o$y — 2. — t)K (vi-io) 

tm§(D^)£lZXs ±IBXl2 0^tl^fi<fcy. 

7>f-OA tert (3R)-2-{[({[(2S, 5R 

) -7-**y-6- (7JU***^>) -1, 6-VyV^VOU [3. 2 

. 1] h — 2 —'f JU] Z^y) **:>] 

y — 1 —f'>b — h^rt^/c (/E:M&5) O 

'H NMR (400 MHz, CDCL3) 8 1.01 (dd, J = 7.6&6.8 Hz, 12H), 1.11-1.99 ( 
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m, 23H), 1.46 (s, 9H), 2.12-2.24 (m, 1H), 2.30-2.42 (m, 1H), 2.67-2.9 

6 (m, 3H), 3.19-3.38 (m, 9H), 3.70-3.99 (m, 5H), 4.35 (br.s., 1H), 9. 

16 (br.s., 1H); MS m/z 477 [M-Bu4N]". 

-tlEx- h U yj${£!SU 

6 m g (3I|I®4 1 %) 0 

'H NMR (400 MHz, D20 ) 8 1.16-1.28 (m, 1H), 1.54-1.88 (m, 5H), 1.92-2. 

16 (m, 3H), 2.72 (t, J = 12.2 Hz, 1H), 2.81 (ddd, J = 12.8&12.8&3.5 H 

z, 1H), 3.02 (d, J = 12.0 Hz, 1H), 3.15-3.28 (m, 2H), 3.37-3.44 (m, 1 

H), 3.70 (dd, J = 10.3&7.6 Hz, 1H), 3.79 (dd, J = 10.3&5.0 Hz, 1H), 3 

.88-3.94 (m, 1H), 4.06-4.10 (m, 1H); MS m/z 377 [M-H]". 

[0136] ##0U1 5 

( 2 S , 5 R) -7-*dpy-N- [ (3 S) - t°P U Vy - 3 - -f Jit dp 

*>] - 6- -1, [3. 2. 1] tO 

o y — 2 — t) K (vi-in 

in 
tert -7>JU (3 S) -3 - [ ( { [ (2S, 5R) -Q-^yVll 

t^rV—l—t^r V — 1, 6 -VT+f tfVO P[3. 2. 1 ] tO h — 2 — 

-f Jl] tlJl^—Jl} 7$ J) t^V] t°P 'J Vy— 1 U— h 

(IV-11) 

(2s, SR) -6- (^yvjit^v) -

7 — * dp V — 1 , [3. 2. 1 ] tooy-2~t\)lt< 

( 5 5 3 m g % 2. OOmmo I ) ^ (S)—tert — y'TJl 3 

- (7$y*dp^>) H°P U 1 h (6 0 6 m g ) y 

. *IS^t)9 2 0. 4mg4ffc (Jifi) 0 

!H NMR (400 MHz, CDCL3) 8 1.46 (s, 9H), 1.61-1.68 (m, 1H), 1.89-2.09 

(m, 3H), 2.15-2.19 (m, 1H), 2.28-2.34 (m, 1H), 2.75 (d, J = 11.6 Hz, 

1H), 2.95-3.06 (m, 1H), 3.31 (br s, 1H), 3.35-3.68 (m, 4H), 3.97 (d, 
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J = 7.6 Hz, 1H), 4.60 (br.d., J= 23.2 Hz, 1H), 4.90 (d, J = 11.6 Hz, 

1H), 5.05 (d, J = 11.6 Hz, 1H), 7.26-7.43 (m, 5H), 9.08 (br.d., J = 2 

3.2 Hz, 1H); MS m/z 461 [M+H]+. 

[0137] XI2 

tert- 7>JU (3 S) -3 - [ ( { [ ( 2 S , 5R) - 6 - t K P * 

V~1 —**7—1, 6-V7*f£V0n [3. 2. 1 ] *7 h —2 —-fJU 

] tDltf—Jl} z^y) t^V] t°P u Vy — 1 — tiJlTfi^V \s— h (V 

-11) 

##0|J 3 £ ±1EH1 OMb^tl (8 6 9 m g , 1 . 8 9 

mmo I ) J; (Jifi) 0 

'H NMR (400 MHz, CD30D) 8 1.47 (s, 9H), 1.75-2.12 (m, 4H), 2.13-2.25 

(m, 2H), 3.05 (d, J = 12.0 Hz, 1H), 3.13 (br.d., J = 12.0 Hz, 1H), 3. 

25-3.50 (m, 2H), 3.61 (br.d., J = 13.2 Hz, 1H), 3.70 (br.s., 1H), 3.8 

6 (br d, J = 7.2 Hz, 1H), 4.32-4.38 (m, 1H), 4.54-4.62 (m, 1H); MS m/ 

z 371 [M+H]+. 

[0138] XI3 

( 2 S , 5 R) -7-**7-N- [ (3 S) — t°P 'J W ~ 3 — -f Jit * 

VI - 6- (7JU***^>) -1, 6-V7*f£V0n [3. 2. 1 ] *7 

$y- 2 K (VI-11) 

&%m3£mm<D^feizx. ±15x12©^^*^^. 

yy-E-7A tert ~9T)l (3S) -3 - [ ( { [ (2 S, 5R) 

-7-**7-6- (7JU***^>) -1, §-V7*f\ZV<7U [3. 2. 

1 ] tO h- 2 Jl] tiJl7i\—Jl} ~7 $ J) t^V] tfP "J Vy— 1 —t) 

Jlt^Vis-(Jifi) 0MS m/z 449 [M-Bu4N] -

±§Ex- K U 7JltUfim.lZ&. yj${£!SU 

t00TV)iwt>f)it>=>A0n^ i 

0. 7mg ttmtc (3lS«$2 6%) 0 
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'H NMR (400 MHz, D20 ) 8 1.71-1.92 (m, 2H), 1.95-2.18 (m, 3H), 2.21-2. 

30 (m, 1H), 3.07 (d, J = 12.2 Hz, 1H), 3.24 (br.d., J = 12.2 Hz, 1H), 

3.31-3.45 (m, 3H), 3.51 (d, J = 13.6 Hz, 1H), 3.99 (br.d., J = 6.0 H 

z, 1H), 4.10-4.14 (m, 1H), 4.72-4.77 (m, 1H); MS m/z 349 [M-H]-. 

[0139] ##0U1 6 

(2 S, 5 R) -N- h*^>) -7-**7-6 

- (7JU***^>) -1, [3. 2. 1] fO$y-2 

K (V I - 1 2) 

111 

tert— y'TJl 3 — {[({[( 2 S , 5 R) — 6 — ^<y i/JUyt — 

7 — * * 7 — 1 , 6 - VT+f tfV ^P[3. 2. 1] — 2—'OU] t) 

TizTVy- 1 h 

(I V-1 2) 

tmmCD^mzXs (2S, 5R) -6- -

7—**7—1, [3. 2. 1 ] t<7$y-2 

( 5 5 3 m g % 2. OOmmo I ) ^ tert — 3 — ( (T7 

T^TVy— 1 [y— h ( 5 6 4 m g ) 

y. *IS^t)6 9 9. 7 mg4ffc («$7 6%) 0 

'H NMR (400 MHz, CDCL3) 8 1.43 (s, 9H), 1.54-1.70 (m, 1H), 1.87-2.06 

(m, 2H), 2.27-2.35 (m, 1H), 2.75 (d, J = 11.6 Hz, 1H), 2.80-2.90 (m, 

1H), 3.01 (br.d., J = 11.6 Hz, 1H), 3.32 (br.s., 1H), 3.68-3.76 (m, 2 

H), 3.94 (br.d., J = 7.6 Hz, 1H), 4.00-4.15 (m, 4H), 4.90 (d, J = 11. 

8 Hz, 1H), 5.05 (d, J = 11.8 Hz, 1H), 7.35-7.44 (m, 5H), 9.08 (br s, 

1H); MS m/z 461 [M+H]+. 

[0140] XI2 

tert- y'TJl 3- { [ ( { [ (2 S, 5R) -6-th'P^>-7-

**7 — 1 , 6 -i/7+f P[3. 2. 1]*^h — 2 )l>] till# 

-JU} Tiz'TVy- 1 -t) JU** :> U — h (V 
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— 12) 

3 £ ±1EH1 OMb^tl ( 6 4 2 m g , 1 . 3 9 

mmo I ) J; (Jifi) 0 

'H NMR (400 MHz, CD30D) 8 1.43 (s, 9H), 1.74-1.85 (m, 1H), 1.86-1.97 

(m, 1H), 2.04-2.13 (m, 1H), 2.16-2.24 (m, 1H), 2.84-2.94 (m, 1H), 3.0 

5 (d, J = 11.6 Hz, 1H), 3.13 (br.d., J = 11.6 Hz, 1H), 3.68-3.82 (m, 

3H), 3.83 (br.d., J = 6.8 Hz, 1H), 3.97-4.06 (m, 4H); MS m/z 371 [M+H 

]+. 

[0141] 113 

(2 S, 5 R) -N- -7-**y-6 

- (7JU**dp^>) -1, [3. 2. 1] t<7$y-2 

K (V I - 1 2) 

&%m3£mm<D^feizx. ±15x12©^^*^^. 
7>f-0A tert ~9T)\s 3- { [ ( { [ (2 S, 5R) - 7-* 

*V — 6 — (7JU**dp^>) -1, §-V7*f\Z*/<7U [3. 2. 1 ] tO 

h-2--nu] 7$S) *dp^>] TizTVy- 1 -tl 

JU<H^ris Is—h (!^M&5) O 

'H NMR (400 MHz, CDCL3) 8 1.01 (t, J = 7.2 Hz, 12H), 1.37-1.51 (m, 8H 

), 1.46 (s, 9H), 1.54-1.75 (m, 9H), 1.82-1.97 (m, 1H), 2.13-2.25 (m, 

1H), 2.29-2.40 (m, 1H), 2.77-2.95 (m, 2H), 3.24-3.40 (m, 9H), 3.64-4. 

16 (m, 7H), 4.36 (br.s., 1H), 9.16 (br.s., 1H); MS m/z 449 [M-Bu4N]-. 

-tlEx- h U 7Jls*n&Wz<l:''JHt&mLs 

tooTssASs>jti9Ati^Aoa^h9^7'r-mmms 6 

4. 7mg^|/c (3lg|X$3 4%) 0 

!H NMR (400 MHz, D20 ) 8 1.65-1.89 (m, 2H), 1.92-2.06 (m, 2H), 3.06 (d 

, J = 12.4 Hz, 1H), 3.10-3.22 (m, 2H), 3.90-4.00 (m, 5H), 4.07-4.14 ( 

m, 3H); MS m/z 351 [M+H]+. 

[0142] ##0U1 7 
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( 2 S , 5 R) -N-^>^U-6- (^>^U*dp^) — 7 — * dp V — 1 

, 6 -V7*f\Z*/<7 • [3. 2. 1 ] tOO y~ 2 -^;U*dp+f$ K (1 

0) 

111 

tert— Z?3-)\/ ( 2 S , 5R) -2- Jl) -5-

( •vJUtdp'v) t0/>< "J 1 \s— h (8) 

( 2 S , 5 R) - N5 - ( (^yV)VtlP*» 7^7) 

U Vy — 2 — ^v/U^dp+f $ K (8 0 8 m g % 2. 38mmo I) 0 J — 

)\y (8 m L) (C)^?U 7K)^(CT h (2 8 8mg) <h^-t 

e r t h (5 7 1 m g) 0^1# L 

fco M^IESiLfco iS^^'J^^^7A^P7h^77^ - ( 

^dpnt>/M|x^U=3/1 ) ICttU *IS^t)1. 04g^|/c (JR 

$9 9%) o 

'H NMR (400 MHz, CDCL3) 51.41 (s, 9H), 1.50-1.72 (m, 2H), 1.75-1.98 ( 

m, 2H), 2.94 (br.d., J = 14.0 Hz, 1H), 3.16 (br.s., 1H), 4.09-4.26 (m 

, 1H), 4.16-4.55 (m, 3H), 4.65-4.78 (m, 3H), 5.41 (br.s., 1H), 7.20-7 

.41 (m, 10H); MS m/z 440 [M+H]+. 

[0143] H2 

tert— Z?3-)\/ ( 2 S , 5R) -2- Jl) -5-

( (s<yis)[st dpi>) ( ( h U 0 • hdpi>) ^JU/K-JU) 7$J) 

U $;>- 1 -±>)ltf*Vls-k Sfclite rt-^fJl/ (2S, 5 R) 

-2- (^yVJisjoJis/tt'fJis) -5- ( (Onnti)i 

*-ju) z^y) 1 -^;u*dp^>u- K 

tert-^Jl ( 2 S , 5 R) -2- JU) -5-

( (s<yV)lt dpi/) 7$y) 1 -^>/U*dp^U-h (5 5 9 

m g „ 1. 2 7 m m o I ) ^kWiikV 0 • • ?*• 0 > (8mL) (C)^?Ls 'V'f 

7 7°P > (3 2 9 m g ) TLX?^ L/CQ ±§E5I£-$KC$|C 

( 2 2 6 m g ) £jQx.O. 5 U TLC(CT*IS 
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L/CO < frumzttL 
tc o 

[0144] XI3 

( (3 R, 6 S) — 6 — (^O^U^UA'^JU) 

\)Vy-Z-< )\y) k ( (3R, 6 

s) -6- (^v^u^uA^-nu) ex'j^>-3--nu) (^v^u* 
*:>) P 'J K 

(0. 8 3 m L) £JP7lT5£f^i#U TLC 

lzrmMfc'£%^(DWM$:mM Lfco < XT 
mzttbtc o 

[0145] XI4 

(2 S, 5 R) -N-^>^U-6- (^yVJUt^V) -7-t*V-1 

, 6-i/7+ft:%>^P [3. 2. 1] *y— 2 K 

±IBX12 1 M U 0 ATK)^ ( 1 . 4g/1 

1. 5 m L) IZffiTLO. 50#^#. (65mL) £jbn*.T# 

S. M j&m (2 0 m L) , fgfflfiWTK (2 0mL) , 

TK ( 2 0 m L ) v //^ yr)A T^'ifs )lE)jilsb/c 

0 = 1 /1 U ^iS'fbn"^3 3 

1 m g %mtc (W 7 1 %) 0 

!H NMR (400 MHz, CDCL3) 51.54-1.67 (m, 1H), 1.88-2.08 (m, 2H), 2.36-2 

.48 (m, 1H), 2.67 (d, J = 11.4 Hz, 1H), 2.97 (br.d., J = 11.4 Hz, 1H) 

, 3.28 (m, 1H), 3.96 (d, J = 7.3 Hz), 1H), 4.38-4.55 (m, 2H), 4.90 (d 

, J = 11.4 Hz, 1H), 5.05 (d, J = 11.4 Hz, 1H), 6.95 (br.s., 1H), 7.20 

-7.47 (m, 10H); MS m/z 366 [M+H]+. 

[0146] ##0U1 8 

2, 5-y>*Vt°PU^>- 1 ~<)\y (2 S, 5 R) -6- (s<yV)l 

**:>) - 7-**7 - 1 , 6-VT+f tfVO • [3. 2. — 

2 -±>)l7f<*Vls- h ( I I I - 5 7) 
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[fc36] 

111-57 

[0147] ( 2 S , 5 R) -6- -7-**y-1, 6 -V7*f 

[3. 2. 1 ] tooy-2-tuitfym. (2 0 1 m g% 0. 75 

8 m m o I ) £J$7JCV^PPP<^> (3. 6mL) U N-^JU'E 

(1 6 2 m g ) 0 °C(C)££p L/CQ ;fb^HC £ P Pillt'f 

V7"f^ (19 8. 8m g) 1 O^faliS1-£KP**> 

H°PU^>-2, 5-y>> (1 6 7mg) £JQPLT£^CO. 5 0#^1S # 

L/Co J5J&1V V* is OA -e$£'j#s 3)S£;$J±>J§ 

IsL/co U t)?)\/t)?AO h^77 < - (^^y-y/ 

S^i^U = 1/2) (CttU 16 1m g %tc (JR 

$5 7%) 0 

!H NMR (400 MHz, CDCL3) 51.70-1.77 (m, 1H), 2.04-2.27 (m, 3H), 2.80-2 

.90 (m, 4H), 3.09-3.19 (m, 2H), 3.35 (br.s., 1H), 4.48 (d, J = 6.9 Hz 

, 1H), 4.92 (d, J = 11.3 Hz, 1H), 5.07 (d, J = 11.3 Hz, 1H), 7.35-7.4 

5 (m, 5H); MS m/z 374 [M+H]+. 

[0148] ##0U1 9 

(1 R, 2 S , 6 R, 7 S) — 3 , 5 - Vt * V - 4 - 7+f h U *> 0 P [ 5 

. 2. 1. 02' 6] Ttl- 8 -IV- 4 --f )V ( 2 S , 5R)-6-(^> 

=¥"» -7-t*V-1, 6-^7+ftfi/^P [3. 2. 1] 10 0 

y-2.-ti)\st^V\y~V (I I I -58) 
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utm 

O OBn 
111-58 

[0149] ( 2 S , 5 R) -6- (^yVJUt^rV) -7-**y-1 , 6-*JT*f 

[3. 2. 1 ] 2(5 2 9 m gs 1. 9 1 

8 m m o I ) «TKX- h7kKP77> (5. 5mL) U - 2 0 °C 

IC&iP L/co M&mz N — 3-)l=£)\,fr ij> (4 4 5 m g ) PiliH V 

m (3 00mg) (1R, 2S, 6R, 

7S) -4-tKP^r^-4-7f h'J^^P [5. 2. 1. 02'6]^^-

8—x>—3, 5—Vty (3 94mg) JfhWXXO. 5 

vo. 5mmmwLtc0 £<?• • MA (5 0mL) -e^iKu 
1 M j&m (2 0mL) , tSfflfiWTK (2 0mL) , f£ffl:£j£7K (20mL) 

^7j<« V V OA 55^^)1^)110 U/Co %bUtc 

W^OUU^)VA (4 m L) U (4 m L) £Jn3.T5# 

mmWs m>iz^*yy (4mL) mPA.TI. 5 0trP^i#sMu/co 

btcmw^^s tnnMA/^y-y (2/3) ;$J±f£'Jt 

U n6 7 8 m g £?#fc (»8 1 %) 0 

HPLC : COSMOSIL 5C18 MS-II 4.6X150mm, 35°C, 0. 02M TFA/CH3CN = 50/50, 1. 

0ml/min, UV210nm, RT 7. 1 m i n; ^$^1£ti5®i!l^99. 9%ee£l±: CHIRALPAK A 

D-H% 4.6x150mm% 40°C, Hexane/EtOH=1/U UV210nm% 1mL/min% RT 37.3min ( 

cf. enantiomer 16. 5m in); Mp 196° C; [ a ]26D+12. 686° (c 0.885, CHC L3); 1 

H NMR (400 MHz, CDCL3) 8 1.52 (d, J = 9. 1 Hz, 1H), 1.70 (m, 1H), 1.78 

(d, J = 9.1 Hz, 1H), 2.01-2.26 (m, 3H), 3.04-3.17 (m, 2H), 3.32 (m, 

3H), 3.45 (br.s., 2H), 4.41 (d, J = 6.7 Hz, 1H), 4.91 (d, J = 11.4 Hz 

, 1H), 5.06 (d, J = 11.4 Hz, 1H), 6.19 (br.s., 2H), 7.33-7.46 (m, 5H) 

; MS m/z 438 [M+H]+. 
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[0150] ##0U2O 

(3 a R, 7 a S) -2-k h'P+S/-3a, 4, 7, 7a-7h7kh'P-

1 H-^V^>K-JH1, 3 (2H) 

[4b38] 

o 

o 

[0151] y (2 4. 9 7 5 g % 0 . 1 5 2 m o I ) £TK ( 1 

0 0 m L) (3 a R, 7aS) -3a, 4, 7, 7a-f h7k 

KP^V^>V"7 7>-1, 3-Vty (4 5. 2 2 8 g ) $!£• 

tHC 2 5 %7KI^b^ h 'JO ( 5 0 g ) £ 1 5 LT^llQz. 

s 9o°c-e20trP^i#L/co ^u/cis^p^i 

5IX. 3 0M»Lfcc /Sin 00 5 0 °C T' 2 0 L T SMIb"ptl 4 

2.8 7 g %£%tc (C$8 7%) 0 

'H NMR (400 MHz, CDCL3) 8 2.20-2.31 (m, 2H), 2.56-2.65 (m, 2H), 3.08-

3.14 (m, 2H), 5.91 (dt, J = 0.9, 2.7 Hz, 2H); MS m/z 166 [M-H]-. 

[0152] ##0U2 1 

(3 a R, 7 a S) -1, 3-*/X*V~3as 4, 7, 7a-jh7bKP 

-1 H--T V-T > K-JU-2 (3 H) ( 2 S , 5R) -6- (/<> 

- 7v- 1 , 6 —Vy-vf • [3. 2. 1] 

>-2 K (I I I -5 9) 

[<b39] 

III-59 

[0153] (2 S, 5 R) -6- -7-**y-1, 

[3. 2. 1]t^^>-2 ( 1 . 83 1 g, 5 mm 
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o I) ^Wjh7kh*P77> (1 5 m L) U - 2 OtHC&iP U 

fco yy'T)U (7 5 1 mg) % h'JXfJl/7$> (1 

. 1 1 1 g) £JPPU 1 5 ftmmWLtcms (3aR, 7 a S) -2-th* 

P^>-3a, 4, 7, 7a-Th7tKP-1 3 

(2 H) (##0!J2O, 9 1 9mg) £JPPLT0. 5 0m £££ 

^•e o . 5 0#F^J£# L fco £ £ • • TisJl A (1 5 O m L) 

1Kb. 1 M mt (6 0mL) , fgfflfiWTK (6 0 m L) , f£ffl:£j£7K (6 

0 m L) V /f ̂  is OA [stco 

%bUtcW^OUU^)VA (4 m L) U (4mL) £Jp 

iT3 0^nm ( 2 m L) £ Jp *.T 3 0 L 

tco tfrtfi Ltcmfo%?>%SLs 0 • a^J^A/^^+ty (2/3) 

^. 4 19 g %mtc (W61% 

) o 

'H NMR (400 MHz, CDCL3) 8 1.67-1.77 (m, 1H), 2.08 (d, J = 14.2 Hz, 1H 

), 2.14-2.26 (m, 2H), 2.30 (d, J = 13.8 Hz, 2H), 2.55-2.66 (m, 2H), 3 

.10-3.24 (m, 4H), 3.34 (bs, 1H), 4.45 (d, J = 6.4 Hz, 1H), 4.91 (d, J 

= 11.2 Hz, 1H), 5.06 (d, J = 11.4 Hz, 1H), 5.97 (bs, 2H), 7.34-7.45 

(m, 5H); MS m/z 426 [M+H]+. 

[0154] ##0U2 2 

(3 a R, 7 a S) - 2 - t: KP t: KP - 1 H --f y-f > K-JU 

- 1 , 3 ( 2 H) -isfy 

utm 
o 
N-OH 

O 

[0155] KPdp^UZ^ > (2 4. 9 7 5 g, 0. 1 5 2mo I) ^ (7 

5mL)lC^fl¥U (3 a R, 7 a S) —H KP-f VO VO =p > — 

1, 3-Vty (4 8. 0 0 0 g ) £flp*.fc0 2 5 %7j<I^b^ h U 
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( 5 0 g ) £ 1 9 0 °Ce 1 mmMW L 

fco ^PP/MA5 0 m L"e2 0tt|±l% &7j<fliE$ 

•f h U 0 AT-$£'Jt)Jli® Lfco 5&£$iJBIft§ U gg)S£0 • • tfUU-MC)^? 

. ^)M^5i®LT)^^)lE)ll0L/co SIJSICB^I^US'MTLTMLS 
)£$£;ij±)iif0. ^biz2Bmm^mrn[,xm^mw(Dmmit^m4 9. 3 
5 g %mtc (C$9 4%) o 
'H NMR (400 MHz, CDCL3) 8 1.45 (dt, J = 3.0, 5.9 Hz, 4H), 1.71-1.90 ( 

m, 4H), 2.84-2.92 (m, 2H), 6.01 (br s, 1H); MS m/z 168 [M-H]". 

[0156] #^2 3 

(3 a R, 7 a S) — 1 , 3 — Vt * t: K • — 1 H — -f V -f > K — 

)\y-2 (3 H) -4)1 ( 2 S , 5 R) -6- -1 ~t 

*7-1, 6-VTVdVOu [3. 2. 1 ] 100 y~ 2U 

- h ( I I I - 6 0) 

[<b41] 

111-60 

[0157] (2 S, 5 R) -6- -7-**y-1, 6-$/*7+f 

[3. 2. tO Oy~2 -tlJlsrfy It ( 1 . 83 1 g, 5 mm 

o I) h^t: KP7^> (1 5 m L) U - 2 OtHC&iP U 

fco 7 7>,IU (7 5 1 mg) % h'JXfJl/7$> (1 

. 1 1 1 g) Zbnx-s 1 SftmmWLtcms (3aR, 7 a S) -2-th* 

• KP-1 H-'TV'T V K-JU-1 , 3 (2H) -^V (# 

#002 2, 9 1 9 m g ) £jQ7lTO. 5 0m 5 0#^1S # 

L/co J5J^;f^t)£7PP*JUA (1 5 0 m L) T^JGRU 1 M (6 

0 m L K tSfflfiWTK ( 6 0 m L ) , ( 6 O m L ) 

5)S^)lE)ll0L/co %bUtcW/t^:V')t\ 
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(Onnft)\sA/B®kz.3L)\'= 6/ 1) izi\t 

U 1 . 2 9 4 g it%tc (W6 1 %) 0 

'H NMR (400 MHz, CDCt3) 51.50 (bs, 4H), 1.62 (bs, 1H), 1.68-1.84 (m, 

1H), 1.91 (bs, 4H), 2.04-2.27 (m, 2H), 3.02 (bs, 2H), 3.15 (s, 2H), 3 

.35 (bs, 1H), 4.47 (d, J = 6.6 Hz, 1H), 4.92 (d, J = 11.2 Hz, 1H), 5. 

07 (d, J = 11.4 Hz, 1H), 7.34-7.45 (m, 5H); MS m/z 428 [M+H]+. 

[0158] HWJ1 

l-tert-7'fJb 2-^^)1 (2S, 5R) - 5- ( (^>M 

T$y) 1 , 2 U — K 

C/fb42] 

o 

BocN^J>N-OBn 
H 

11-1 

[0159] (2 S, 5R) —5 — J) k^'Ji/V-2 

(###U 1* 6. 64 g, 19. 7mmo 

I) (66. 4 m L) Mjx^JUT^V ( 

5. 5 7 m L) tert 

h (4. 8 0 g ) £}]Q7U ^*C 2. 5 0|^t#U/co JXM&£)$J±>J» 

MMs btco 

tl^jUO P7h^7?'f - 2/ 1 ) icftu *IM 

-fb-n#! 7 . 6 8 g 0 

'H NMR (400 MHz, CDC l3) 51.46 (s, 9H), 1.48-1.73 (m, 2H), 1.89-2.01 ( 

m, 2H), 3.00-3.24 (m, 2H), 3.73(s, 3H), 4.14-4.23 (m, 1H), 4.65-4.79 

(m, 2H), 4.90 (br.s., 0.5H), 5.46 (br.s., 1H), 7.27-7.38 (m, 5H); MS 

m/z 365 [M+H]+. 

[0160] mmm2 
1 - t e r t -7^)1 2 -X^JU (2 S, 5 R) - 5 - ( 
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Ut43] 

BoVl 
BocN^^^^.OBn 

H 
11-2 

[0161] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7" h2(##0!|4, 3 8 3 m g 

, 1 . 0 9 m m o I ) h - h U JU (7. OmL) U 3 7 

(1 . 7 g) 7 7°PH°JUx^U7$> (2 1 2mg) 

. ̂ -e-^i#L/co 1 0%7x>It7K;§ 

;Ss ISfflfiWzKs #±MzK~c0°^ v 7 A"Clfc'Jiu )Jt 

iis ;^£;$J±^£L/c0 ii^i/|J^)^J^7A^P7hy77'f-

*+f>/Mlx^U=3/1 ) ICttU *IS^t)3 3 9mg£t#/c (W 

8 2%) 0 

'H NMR (400 MHz, CDCL3) 8 1.27 (m, 3H), 1.46 (m, 9H), 1.49-1.75 (m, 2 

H), 1.84-2.03 (m, 2H), 2.97-3.30 (m, 3H), 4.11-4.27 (m, 2H), 4.61-4.8 

2 (m, 2H), 4.86 (br.s., 0.5H), 5.47 (br.s., 1H), 7.24-7.40 (m, 5H); M 

S m/z 379 [M+H]+. 

[0162] mfe0iJ3 

2-7'JJl/ 1-te rt-^fil/ (2S, 5 R) - 5 - ( (^yV)Ut 

7$ J) t^'JVy- 1, 2-Vt>)\s#*Vls-\^ 

UW] 

0 

(2 S, 5 R) -5- ( (S<yis)[s**is) 7$y) - 1 - (t e r t -

7>vy-2-tuitfym. (##^|4, 1. 2g% 
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3. 4 2 m m o I ) h-hlUU (1 8mL) U JMbZ'J 

JU (4 9 6. 5 m g ) L/c0 7 7°P $ 

> (0. 5 8 6 g) ^-eit^i#L/co J5J»£Mlx^U (1 

0 0 m L) -e^fKU 8%^i>®t (1 0 0 m L) , fgfflfiWTK. (10 0 

mL) , (1 0 0 m L ) 7 0 A TIE 

it. )tiis M^lE®iL/co i;M^'J^^^7A^PVh^77^ 

- (^*Ht>/Mtx51>'U= 1 / 1 ) iZftLs WM\t^ 1 . 1 4 g £f#/c 

(C$8 5%) o 

1H NMR (400 MHz, CDC L3) 8 1.47 (s, 9H), 1.55-1.76 (m, 2H), 1.90-2.03 

(m, 2H), 3.04-3.28 (m, 2H), 4.14 (m, 1H), 4.61-4.69 (br.s., 2H), 4.74 

(m, 2H), 5.26 (d, J= 10.5 Hz, 1H), 5.35 (dd, J= 17.2, 1.4 Hz, 1H), 5. 

49 (br.s., 1H), 5.92 (m, 1H), 7.29-7.41 (m, 5H); MS m/z 391 [M+H]+. 

[0163] mmm4 
2-s<yV)l 1-tert-^ib ( 2 S , 5 R) - 5 - ( (s<yV)l 

**:>) ~7$J) tf^'JVy- 1, 2L— h 

[<b45] 

o 

II-4 

[0164] (2 S, 5 R) - 5 - ( (^yVJUt^rV) 7 $ J ) -1- (tert-

7" h L°^U Vy- 2 -tlJltfym. (##0U4, 5 7 8 m g 

, 1. 6 5mmo I) (8mL) MU 

(4 2 3 m g ) % V4 V 7°P $ > (2 5 6 mg) JQ;U ^ 

WTKS M7K«v v OA-e$£'j#s )ji^s 

MiLfco ii^i/|J^^Jl/^7A^P7hy77'f- (^dp+fv/it 

l£x^U=8/1) (CttL. 7 2 mg£?#fc («$7 9%) 0 

1H NMR (400 MHz, CDCL3) 8 1.37-1.55(m, 10H), 1.64-1.73 (m, 1H), 1.91-
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2.03 (m, 2H), 3.04-3.26 (m, 2H), 4.17-4.25(br. s., 1H), 4.68-4.80(m, 2 

H), 4.97(br. s., 1H), 5.14-5.26 (m, 2H), 5.48(br.s., 1H), 7.28-7.40(m, 

10H); MS m/z 441 [M+H]+. 

[0165] mfe0iJ5 

1 - t e r t -7^)1 2 -V7 J *=5-)\s (2 S, 5 R) - 5 - ( 

~7$J) 1, 2U— h 

[<b46] 

[0166] (2 S, 5 R) - 5 - ( 7 $ J ) - 1 - (tert-

7"h2(##0!|4, 3 5 0 m g 

, 1 mmo I) (7. 0 m L) U ^b7"tr h 

0 1 0%^x>It7K 

;£;Ss ISfflfiWzKs #±MzK-?v 7^ v 7 A"Clfc'Jiu 

M?:lJ±g4Lfco 'J 7 P7 h^7 7 ̂  - ( 

1 / 1 ) (Cttu *Ililb^t)3 8 4 m g £f#/c (JR 

$9 9%) o 

'H NMR (400 MHz, CDCL3) 8 1.46 (s, 9H), 1.50-1.75 (m, 2H), 1.87-2.06 

(m, 2H), 3.08-3.28 (m, 2H), 4.15 (m, 1H), 4.63-4.85 (m, 4H), 4.95 (br 

.s., 0.5H), 5.43 (br.s., 1H), 7.26-7.38 (m, 5H); MS m/z 390 [M+H]+. 

1 - t e r t - 7^)1 2- (4-^PP7i — )l) ( 2 S , 5 R) - 5 

- ( ~7$J) 2u— h 

o 

N 
H 

11-5 

[0167] ^wy6 
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[>fb47] 

CI 

Boc' a 
11-6 

[0168] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

Vy-2(##0!|4, 7 0 0mg 

% 2 . 0 m m o I ) OUU^Oy ( 7 m L) U 4 - 0 • • 

7xy-Jl/ (3 0 8mg) ^rJPx.7K)^L/c0 1 — x^JU—3 — (3 

-*>** y 7°P tMU) (4 5 9 m g ) „ A-V 

t?'J Vy ( 1 2 2 m g ) ^JUI^PTU L/co J5 

7K;^I o%n>i, tSffl 

fiWzKs v o A-e$£'j#s }jt^s mm 

M|x^U=4/1) 7 2 7 m g £?#fc (JR$7 9%) 

'H NMR (400 MHz, CDCL3) 51.47 (s, 9H), 1.53-1.82 (m, 3H), 2.09 (m, 1H 

), 3.12-3.32 (m, 2H), 4.20 (m, 1H) , 4.68-4.81 (m, 2H), 5.09 (br.s., 

0.5H), 5.49 (br.s., 1H), 7.03 (d, J = 7.8 Hz, 2H), 7.28-7.41 (m, 7H) 

; MS m/z 461 [M+H]+. 

1 - t e r t - 7?-Jl, 2- (2, 4, 6-h'J^PP7i -Jl) ( 2 S 

, 5 R) — 5 — ( (^yvjut^v) 7$y) 2 -vtui 

U— K 

[0169] 

[<b48] 

H 
11-7 
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[0170] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

yvy-2-tuitfym. (##^|4, 7 0 0mg 

, 2. Ommol) ^ ^ > (7mL) U 2, 4, 6 

- h U Ouuy JLj -)l (4 7 3 m g) llOfrUfco ;fb^HC 1 -if 

JU-3- (3J 7°P tMU) (4 5 9m 

g ) , A-V^7-)V7$ J ^')Vy (1 2 2 m g ) £JHI^JQ;U 

mWLtco jU-e^lKL. 1 0%^ 

i>®, ISfflfiWzKs #±MzK-eIIII&&&, v OA-e$£'j# 

s )tiis M?:lJ±g4Lfco t)?)lt)7A<7 P7h^77-f-

(^*+f>/MtxfJU=4/1 ) ICttU *IS^t)9 2 6 mg£t#/c ( 

®$8 8%) o 

'H NMR (400 MHz, CDCL3) 51.47 (br.s., 9H), 1.65-1.91 (m, 2H), 2.08-2. 

28 (m, 2H), 3.13-3.37 (m, 2H), 4.17-4.41 (m, 1H), 4.65- 4.82 (m, 2H), 

5.14 (br.s., 1H), 5.31 (br.s., 0.5H), 5.50 (br.s., 0.5H), 7.22-7.45 

(m, 7H); MS m/z 529 [M+H]+. 

[0171] mfe0iJ8 

1 - t e r t -7f7-)\y 2- (2, 3, 4, 5, 6 -^>^7^tP7i-

)D (2 s, 5 R) — 5 — ( (^yvjut^v) 7$y) 
, 2 — i/jj i/ \s— h 

[fc49] 

F 

[0172] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7" \^^ijVy-2-tlJl7i<ym.(0^m4s 4 3 5 m g 

, 1. 2 4 m m o I ) ^ ^ > (8mL) U 2, 3, 

4, 5, 6-^>^7>/Ut P7iy-Jl/ ( 2 7 4 m g ) ^^L/c0 51 
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1 -ifju-3- (3J zfn tMu) $ Ftk 

It±m ( 2 8 5 m g ) % 4 — V)*• J-)\z~F $ J tf'J Vy ( 7 6 m g ) ^rft^jQ A. 

$lo%i o%^i>gt f§fflfiW7j<s mMim.-??* 
M^IEgSLfco 

h^77<- 8/1 ) ICttU 6 1 

m g %mtc (W 7 1 %) 0 

'H NMR (400 MHz, CDCL3) 8 1.47 (br.s., 9H), 1.57-1.72 (m, 1H), 1.77-1 

.88 (m, 1H), 2.01-2.26 (m, 2H), 3.06-3.39 (m, 2H), 4.17-4.34 (m, 1H), 

4.66- 4.82 (m, 2H), 5.06 (br.s., 1H), 5.27 (br.s., 0.5H), 7.25-7.39 

(m, 5H); MS m/z 517 [M+H]+. 

1 - t e r t -7^)1 2- (4-~ hP7xz^) (2 S, 5 R) -5 

- ( 7$ J) 2 h 

:>fb50] 

[0174] (2 S, 5 R) - 5 - ( (^yVJUt^V) 7$ J) - 1 - (tert-

7 K**>ti-;u) <j Vy-2-tijurfyIt (##$l4S 1. 4 o g 

, 4 . 0 m m o I ) fcflftzKS' ^7PP^V (1 5mL) (C)§M U 4 - ~ h 

P7X7-JI/ (6 6 7 mg) AJJOT: L/C0 1 — if Jl/- 3 — ( 

3y 7°P tMU) (920mg) , 4-

tf'jyv ( 2 4 4 m g ) £ )!»]*., Ufc0 

7jO£ 1 IS 

fflfitfzKs tSffl^7K-elHI^^}f, v 7 A;Jli§s 

[0173] ^»y9 

H 
11-9 
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/Mnfju=2/n icttu 52g^mtc (®$8o% 
) o 

'H NMR (400 MHz, CDCL3) 8 1.49 (s, 9H), 1.58-1.82 (m, 2H), 2.04-2.21 

(m, 2H), 3.20-3.35 (m, 2H), 4.18 (m, 1H) , 4.67-4.82 (m, 2H), 5.07 (b 

r. s., 1H), 6.90 (d, J = 7.9 Hz, 2H), 7.29-7.39 (m, 5H), 8.15 (d, J = 

7.9 Hz, 2H); MS m/z 416 [M+H]+. 

[0175] mfefljl 0 

1 — t e r t — 2— (4 — is J7 J 7 JL ~)\/) ( 2 S , 5 R) — 5 

- ( "J Vy— 1 , 2[y— h 

[<b51] 

[0176] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7" h 2(##0!|4, 5 6 5 m g 

% 1 . 6 1 m m o I ) (6mL) Ls 4 — is J7 

7 (2 3 0mg) A.7K>P L/c0 Ma^UhZ. 1 — ifJU — 3 — ( 

3y 7°P tMU) tUUrfV-T $ (3 7 0 m g ) „ 4-

^ ( 9 8 m g ) £JHI^JQPU L/co J5 

7jO£ 1 tSffl 

fiWzKs v 7** v 7 A-e$£'j#s }ji^s Mt 

o ii^^lJ^)^J^7A^P7hy77'f- (^dp+fv/ 

S^ifJU = 3/ 1 ) (CttU WM\t^^4 6 4 m g £f#/c (J]X$6 4%) 

'H NMR (400 MHz, CDCL3) 51.47 (br s, 9H), 1.58-1.86 (m, 2H), 2.00-2.2 

2 (m, 2H), 3.11-3.35 (m, 2H), 3.92 (s, 3H), 4.12-4.33 (m, 1H) , 4.67-

4.83 (m, 2H), 5.11 (br.s., 1H), 7.16 (d, J = 8.1Hz, 2H), 7.26-7.41 ( 

H 
11-10 
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m, 5H), 8.07 (br.d., J = 8.1Hz, 2H); MS m/z 452 [M+H]+. 

[0177] 1 

1-te rt-7'fJb 2 - (4 JU7 x ~ )l) (2S, 5R 

) -5- ( *:>) t0/>< "J 1 , 2 

Is— h 

[fc52] 

o 

H 
11-11 

[0178] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7"h 2(##0!|4, 1. 54 g 

, 4. 4 0 m m o I ) £]&7j<> (2 0mL) U L 

fco 4-t: KP+^>X7$ K (7 4 2 m g ) % 1 -ifJU-3- (3-

^ J 7°P tMU) ( 1 . 01 g) , 4~V* 

tf'jvy (2 7 3 mg) mr&lNTLs ^S-e4 5^flI#Ufco 

7K;^I o%^i>it fSfflfiWTK. 

7K"ejni^^)f L/CO K U 7ATiyi, m&%m 

ESilfco - (^dp+fV/Mt 

If^=4/1 -0/10) ICttU *IS^t)1 . 4 5 g£?#fc (W 7 

0%) o 

'H NMR (400 MHz, CDCL3) 8 1.48 (s, 9H), 1.60-1.83 (m, 2H), 2.05-2.20 

(m, 2H), 3.10-3.35 (m, 1H), 4.10-4.35 (m, 1H), 4.72 (d, J = 11.6 Hz, 

1H), 4.77 (d, J = 11.6 Hz, 1H), 4.93 (br.s., 0.5H), 5.10 (br.s., 0.5H 

), 5.50 (br.s., 1H), 5.55-6.25 (m, 2H), 7.18 (m, 2H), 7.29-7.39 (m, 5 

H), 7.85 (m, 2H); MS m/z 470 [M+H]+. 

[0179] ̂ «yi 2 

1-te rt-7'fJb 2 - (4 - * h x ~ )l) (2S 
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, 5 R) — 5 — ( 2-VtlJl 

U— K 
[fc53] 

[0180] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7> 2(##0!|4, 7 2 0 m g 

, 2 . 0 5 m m o I ) P P > ( 8 m L ) U 4 - h 

*Vt))[/#=)[/7x7-Jl/ (3 7 5 m g ) A.7K>P L/CQ 1 -x 

fJU-3- (3J 7°P tMU) (4 7 3 

m g ) , 4 J d')Vy (1 2 5 m g ) £JHI^JQ;U ^-£*1 

mm^tco 1 0% 
^i>®, A-e!£ 

it. )tiis M^lE®iL/co i;M^'J^^^7A^PVh^77^ 

- JU=3/1 ) ICttU *IS^t)8 34mg£t#/c 

(JJX$8 4%) 0 

!H NMR (400 MHz, CDCL3) 8 1.47 (br.s., 9H), 1.58-1.86 (m, 2H), 2.00-2 

.22 (m, 2H), 3.11-3.35 (m, 2H), 3.92 (s, 3H), 4.12-4.33 (m, 1H) , 4.6 

7- 4.83 (m, 2H), 5.11 (br.s., 1H), 7.16 (d, J = 8.1Hz, 2H), 7.26-7.41 

(m, 5H), 8.07 (br.d., J = 8.1Hz, 2H); MS m/z 485 [M+H]+. 

[0181] ^«yi 3 

1-te rt-^fJl/ 2- (4 - 3L-)l) (2S, 

5 R) -5- ( 2-Vt)Jl>rf 

=^VU— h 

o 

H 
11-12 
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[>fb54] 

O' A. 
o a Boc' NHOBn 

11-13 

[0182] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7>Vy-2-tlJltfym. (##0!J4% 8 9 8mg 

, 2 . 5 6 m m o I ) ZRfrkVO UU/fy (1 6mL) U 4 - / 

i; —Jl> ( 5 3 0 m g ) jOfcbfco ;fb^HCl -I 

fJU-3- (3 J 7°P kMU) tUUrfV-T $ (590 

m g ) , 4-V* f 7 tf'J (1 5 7 m g ) ^JH^QPU ^"elt 

mmbtco 1 0% 

'Jiu )tiis M^lE®iL/co i;M^'J^^^7A^PVh^77^ 

- JU=2/1 ) 8 3 9 m g ?:f fc 

(TO 6 5%) o 

'H NMR (400 MHz, CDCL3) 8 1.48 (br.s., 9H), 1.60-1.84 (m, 2H), 2.02-2 

.24 (m, 2H), 3.06 (s, 3H), 3.18-3.38 (m, 2H), 4.07-4.24 (m, 1H), 4.66 

- 4.84 (m, 2H), 5.08 (br.s., 1H), 7.25-7.42 (m, 7H), 7.99 (m, 2H); MS 

m/z 505 [M+H]+. 

[0183] ^«yi 4 

1-te rt-^fJl/ 2- (4-3JU7 7 "E-f JU7 x-JU) (2S, 5 

R) -5- ( (^yvjut^v) 7$y) 2-vtuutf* 
is U— h 

[fc55] 

H 
11-14 
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[0184] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7>Vy-2-tlJltfym. (##0!J4% 7 4 6 mg 

, 2 . 1 3 m m o I ) pp^> (8 m L) U 4-th' 

-xfju-3- (3y7°ptMu) (4 

9 0 m g ) % 4y tf'J Vy (1 3 0mg) ^rlHI^JPx., Ulli 

-em&Mftlstco 7jO£ 1 

T?$£j£, )tiis L fc0 U ti <fJL>t) =7 A ^ P "7 h 9 =? 

7 < — 2/ 1 ) (CttU *IIHb^it]3 7 5 m g £ 

?#fc (TO 3 5%) o 

'H NMR (400 MHz, CDCL3) 8 1.47 (s, 9H), 1.54-1.84 (m, 2H), 1.97-2.22 

(m, 2H), 3.08-3.36 (m, 2H), 4.11-4.23 (m, 1H), 4.66-4.81 (m, 2H), 4.9 

4 (m, 1H), 5.47 (br.s., 1H), 7.19-7.45 (m, 7H), 7.95 (br.d., J = 8.1 

Hz, 2H); MS m/z 506 [M+H]+. 

[0185] mfefljl 5 

1-tert-^ 2-(*yj>-8--f,/U) (2S, 5R)-5 

- ( 7$ J) 2[y— h 

[<b56] 

[0186] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7"hVy-2-tlJltfym. (##0!J4% 7 0 0mg 

, 2. 0 m m o I ) «TK^PPP<^> (7mL) U 8-*y'J 

J-)V (3 4 8 m g ) ^JQXJJO£L/c0 1 -if JU-3 - (3-*>* 

7 7°P H°>/U) (4 5 9 m g ) , 4-^p<f 

*>7$ K (4 4 2 m g ) 1 

H 
11-15 
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J H°'J W (1 2 2 m g ) £JHI^JQ;U L/c0 SlSl 

210$ i o%^x>gt tswfi* 

zKs is OA tr&'Jiu Jjiiis mu&u 

Ht>/fPltxf;i,= 3/1 ) KttU *IiHb^t)6 5 5 mg£t#/c (TO6 

9%) o 

'H NMR (400 MHz, CDCL3) 8 1.36-1.57 (m, 9H), 1.79-1.93 (m, 1H), 2.04-

2.48 (m, 3H), 3.25-3.66 (m, 2H), 4.17-4.35 (m, 1H), 4.71-4.85 (m, 2H 

), 5.20 (br.s., 0.5H), 5.35 (br.s., 0.5H), 5.58 (br.s., 1H), 7.26-7.5 

7 (m, 8H), 7.72 (br.d., J = 8.2 Hz, 1H), 8.16 (d, J = 8.2 Hz, 1H), 8. 

34 (m, 1H); MS m/z 478 [M+H]+. 

[0187] |||1 6 

1 - t e r t - 2- (5-^PP^y( 2 S , 

5 R) -5- ( T$S) t?s<iJiS>- 1, 2 -iSJjJl,# 

^ is Is — h 

[0188] (2 S, 5 R) - 5 - ( (^yis)Ut^is) 7$ J) -1- (tert-

O' h * v t) t°^ 'J V y - 2 -1\ J\stfyM (##0!J 4 % 8 2 4 m g 

% 2 . 3 5 m m o I ) 9 UU3*-$ y (7mL) Ls 5 — 0 • 

n=^y'J y-8-7t-JU (5 0 7 mg) ZtoPDk&Lfco 

>/U-3- (3 J 7°P tMU) $ K±mll±m (541m 

g ) s 4-is*^JL>7$Jt?iJisy ( 1 4 4 m g ) £JHI^JQ;U ISt'tt 

}i#L/c0 JUVmRL. 7jO£ 1 0%^ 

i>l, ISfflfiWzKs #±MzK ~c s is OA 

[fc57] 

H 
11-16 
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s M?:lJ±g4Lfco P7h^77^-

(/sdpH^V/JU=4/1 ) (CttU il{b^tl8 4 1 mg^ffc ( 

TO 7 0%) o 

!H NMR (400 MHz, CDCL3) 8 1.39-1.61 (m, 9H), 1.80-1.92 (m, 1H), 2.01-

2.43 (m, 3H), 3.24-3.64 (m, 2H), 4.16-4.35 (m, 1H), 4.69- 4.84 (m, 2H 

), 5.18 (br.s., 0.5H), 5.34 (br.s., 0.5H), 5.57 (br.s., 1H), 7.24-7.4 

5 (m, 6H), 7.52 (br.s., 1H), 7.60 (d, J = 7.9 Hz, 1H), 8.54 (br.d., J 

= 7.6 Hz, 1H), 8.87 (br.d., J = 3.7 Hz, 1H); MS m/z 512 [M+H]+. 

[0189] 7 

1-tert-^ib 2- )\s) (2S, 5R)-5 

- ( (^yVJlt^V) "J Vy— 1 , 2— VtUbtf^V [y— h 

[fc58] 

[0190] (2 S, 5 R) - 5 - ( (^yVJ^t^V) 7^7) -1- (tert-

7>*Vtl)ltf-)l) Vy-2-tlJltfym. (##0!J4% 8 13mg 

, 2. 3 2 m m o I ) • • * * > (1 6mL) U L 

fco l-xfJU-3- (3-VtTJl/J'S. J 7°P kMU) 

i (4 94mg) , 2 - t K • * :> 1J 'v > ( 2 3 9 m g ) % 4-V^^Jl 

TSJifWy ( 1 4 2 m g ) ^JUI^QPU SlSl 

JU^mRLs 7K;^1 0%^x>lt% tgfflfiWTK. 

}#L/co KUOA-e^'J:#. M^IEgiLfc 

o - ;u=4 

/I - 1/I ) icttu 8 6 m g (TO5 9%) 0 

'H NMR (400 MHz, CDCL3) 8 1.48 (s, 9H), 1.70-1.85 (m, 2H), 2.08-2.21 

(m, 2H), 3.16-3.38 (m, 2H), 4.09-4.34 (m, 1H), 4.72 (d, J = 11.6 Hz, 

H 
11-17 
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1H), 4.77 (d, J = 11.6 Hz, 1H), 4.98 (br.s., 0.5H), 5.16 (br.s., 0.5H 

), 5.50 (br.s., 1H), 7.20-7.40 (m, 7H), 7.80 (m, 1H), 8.41 (m, 1H); M 

S m/z 428 [M+H]+. 

[0191] 8 

( 2 S , 5 R) - 5 - ( 7$ J ) -

2- ( ( {V^)\s7$ J) -till# 

*:> L — h 

[fc59] 

o 
B^oX^ 

BocN^J^.-OBn 
N 
H 

11-18 

[0192] (2 S, 5 R) - 5 - ( 7$;) -1- (tert-

7> Vy-2-tlJltfym. (##0iJ4, 84 8mg 

, 2. 42mmo I) (8mL) Ci§iU 8 5%N 

- L Kpdp'v'vxf (0. 84 mL) ^JQAJK/PL tca !• 

tHC 1 -if )\y-3 - (3-*/*?• J17$ J 7°P L°>/U) HkW. 

i(5 5 7 mg), 4 - ̂  f $ 7 L° 'J ( 1 4 8 m g ) ^JUI^Px. 

. ̂ -e«}i#L/c0 jU-e^lKL. 

7K;^I 

h^77<- jU= 2/1 ) (C^Ls illb^tl3 5 0 

m g %mtc (TO 3 3%) 0 

!H NMR (400 MHz, CDCL3) 8 1.27 (m, 3H), 1.46 (m, 9H), 1.49-1.75 (m, 2 

H), 1.84-2.03 (m, 2H), 2.97-3.30 (m, 3H), 4.11-4.27 (m, 2H), 4.61-4.8 

2 (m, 2H), 4.86 (br.s., 0.5H), 5.47 (br.s., 1H), 7.24-7.40 (m, 5H); M 

S m/z 422 [M+H]+. 

[0193] 9 

tert— 7°f JU ( 2 S , 5 R) - 5 - ( {^<yV)lt *^>) 7$ J ) -
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2- ( ( ( (1 -7x-jnf uf» 
x)Vy— 1 —ti u — h 

[>fb60] 

H 
11-19 

[0194] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7> Vy-2(##0!|4, 2. 54 g 

, 7. 26mmol) (25mL) Ci§iU 1 -I 

fju-3- (3y7°ptMu) (1. 6 

7 g ) (1. 2 2 g ) £JIII^Qx./co 

(C7"tr h7x7 (1. 4 7 g ) ISt 2 . 5 L 

tco h^77< -

JU = 1 / 1 ) (Cft U *IIHb^t) 1 . 4 3 4 g (TO 

4 2%) 0 

'H NMR (400 MHz, CDCL3) 8 1.42-1.53 (s, 9H), 1.61-1.81 (m, 2H),2.05(m, 

2H), 2.37(s, 3H), 3.11-3.38 (m, 2H), 4.19-4.37(m, 1H), 4.64-4.83(m, 2 

H), 5.51 (br.s., 1H), 7.25-7.51 (m, 10H); MS m/z 468 [M+H]+. 

[0195] mmm2o 
1-tert-^ 2 — ( 1 , 3-^**7-1, 3-5/'kh'P-2H 

--r v-r > K-JU-2--nu) (2s, 5R) -5- ( 

) z^y) 2K 

[<b6i] 

H 
11-20 

[0196] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-
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7" h Vy-2(##004, 1. 40 g 

, 4 . 0 m m o I ) P P > (1 5mL) U 2-th' 

P^ri/-1 H-^V^VK-Jl-1, 3 (2 H) ~V^y (7 8 2 m g) £ 

flD *. 210ft ;Fb^tHC 1 -if >/U-3 - (3)\^7$ J 7°P kMU) 

( 9 2 0 m g ) , 4 - ̂  f )17 $ J tf U (24 

4 m g ) ^^-eit^i#L/c0 J5M&£;$J±>j§lf5 L/c^;l£lt 

itxf ju-e^iKL. 7k)£i o%n>i, fSfflfiWTK. fSffl^TK-eiiii;^ 
}fs v 7 A}Ji^s M^lE®iL/co 

P7h^77-f- (^s*Ht>/Mtxf ;u= 2/1 ) (C{\tL 

. 1 . 7 1 g £?#fc (JR$8 6%) 0 

'H NMR (400 MHz, CDCL3) 8 1.39-1.57 (m, 9H), 1.72-1.88 (m, 2H), 2.09-

2.25 (m, 2H), 3.13-3.26 (m, 1H), 3.34 (br.s., 1H), 4.18-4.30 (m, 1H), 

4.69-4.80 (m, 2H), 5.11 (br.s., 0.5H), 5.41 (br.s., 0.5H), 5.49 (br. 

s., 1H), 7.24-7.40 (m, 5H), 7.76-7.83 (m, 2H), 7.85-7.93(m, 2H); MS m 

/z 496 [M+H]+. 

[0197] mmm21 

2 - ( 1 H —V h 'J ~7V-)l- 1 --nu) 1 - t e r t - 7°f )V ( 

2 S, 5 R) -5- ( (s<yis)VJ*is) 2-V 

U— k £fc&te rt-^fib (2S, 5R) -5 - ( (^ 

-2 - [ (3-*^>K-I H-^>yh'j7v-

A- 1 --1 A) -h)V$—A] Vy-1u—h 

[0198] (2 S, 5 R) - 5 - ( (^yVJUt^rV) 7 $ J ) -1- (tert-

7" h \^^ijVy-2-tlJl7i<ym.(0^m4s 4 0 1 m g 

[fc62] 

11-21-1 11-21-2 
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% 1 . 1 4 m m o I ) (4 m L) Us 1-tK 

P4^>V>lJ7>y-Jl' (2 1 Omg) L/c0 1 -x 

fJU-3- 7°Pt°^) $ KJ^J® (263 

mg) M*.. M)^-nmnwitc0 

;u-e#lRU zR;^i o%^xygt% ffifnmWK M 
}JtMs L/Co £ v'J 

A7^PV^77^- (^*^V/Mfxf;u=3/1 ) (Cttu mm 
LT3 3 3 m g (TO6 2%) 0 

'H NMR (400 MHz, CDCL3) 8 1.35-1.64 (m, 9H), 1.69-1.92 (m, 2H), 2.08-

2.38 (m, 2H), 3.18-3.48 (ra, 2H), 4.05-4.16 (m, 1H), 4.67-4.83 (m, 2H) 

, 5.25 (dd, J = 5.783.9 Hz, 1H), 7.25-7.47 (m, 7H), 7.55 (m, 1H), 8.0 

8 (m, 1H); MS m/z 468 [M+H]+. 

[0199] ^«50iJ2 2 

1-tert-7"H 2-(4—1, 2, 3-/<> V K 'J 7 v > 

-3 (4 H) -4)1) ( 2 S , 5 R) -5- ( {^<yV)lt^V) 7$ J 

) 1 , 2is— k Ztcte tert-^fJU (2S, 

5 R) -5- ( (s<Z/i/)\,X**s) 7$?) -2- [ (3-7t-*vK~4-

**7-1, 2, 3-sOVb ]J 7*Jy- 1 (4 H) -4)1) 

[fc63] 

11-22-1 II-22-2 

[0200] (2 S, 5 R) - 5 - ( (s<yV)\st*V) 7$ J) - 1 - (t e r t -

7" h ̂ iytiJ[/7i\—)[/) b0/< U 2 — (###!) 4 % 4 0 2mg 

% 1 . 1 5 m m o I ) £J$7.K^ ̂ PP^> (8 m L) U 3 - £ K 

P**>-1, 2, 3-^W>lJ7^>-4 (3 H) -ty (2 2 4 m g ) 
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1 -if )\s~3 - (3-VU-7 7°P LMU 

) ( 2 6 4 m g ) , 4 - ̂  f )17 $ J tf U (7 

Omg) ^rlHI^JPx., L/c0 

itxf ju-e^iKL. 7jofti o%n>i, fSfflfiWTK. fSffl^TK-eiiii;^ 
}fs v 7 A}Ji^s M^lE®iL/co 

P7h^77^- ;u= 2/1 ) (C{\tL 

. ilS^t)£;Fb^t)<hLT4 8 2mg£t#/c ®$8 5%) 0 

'H NMR (400 MHz, CDCL3) 8 1.37-1.60 (m, 9H), 1.75-1.94 (m, 2H), 2.11-

2.33 (m, 2H), 3.20-3.43 (m, 2H), 4.20-4.34 (m, 1H), 4.66-4.82 (m, 2H) 

, 5.19 (br.s., 1H), 5.48 (br.s, 1H), 7.25-7.44 (m, 5H), 7.85 (m, 1H), 

8.02 (m, 1H), 8.24 (d, J = 7.9 Hz, 1H), 8.36 (d, J = 8.1 Hz, 1H); MS 

m/z 496 [M+H]+. 

[0201] ^«y2 3 

tert— 7"f JU ( 2 S , 5 R) - 5 - ( (^yis)lt^is) 7$ J ) -

2— ( ( Kf is)\sj-1) tDl/tf—Jl/) t°^ U Vy- 1 Is — h 

[fc64] 

[0202] (2 S, 5 R) - 5 - ( (^yisJ^t^is) 7$;) -1- (tert-

7>vy-2-tuitfym. (##^|4, 1. 2g% 

3. 4 2 m m o I) £ A r |IHET(CTS^7K^^ p p ̂  0 > (1 2 m L) IZ 

-7 8°C(CT^PP*iH V7'fJb (4 9 Omg) £;f§TL/cm(C 

1 - (8 3 Om g) £ 1 < y 

^ITU/ell ^-e2 0trP^i#L/co J5J»£MlxfjU (1 OOmL) 

-e^lKL. 8%^l>®t (1 OOmL) , tSfflfiWTK (1 OOmL) , fgffl 

H 
11-23 
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(1 oomL) mm. m 
i^ilESiLfco tl^fJUtl^AO P7h^77-f-

/Siif JU = 2/ 1 ) iztt Ls 1 0 4 m g £?#fc (TO 

6%) o 

'H NMR (400 MHz, CDCL3) 8 0.82-0.97(m, 5 H), 1.14-1.40(m, 12H), 1.41-

1.67 (m, 17H), 1.79-2.15 (m, 2H), 2.88 (m, 2H), 3.13 (m, 2H), 3.88(m, 

1H), 4.27 (m, 1H), 4.61-4.81 (m, 2H), 5.41(br.s., 1H), 7.28-7.41 (m, 5 

H), MS m/z 535 [M+H]+. 

[0203] mmm 2 4 
tert-7( 2 S , 5 R) - 5 - ( (^yis)lt^is) 7$ J ) -

2- ( ( (4- (t e r t-^fJU) 7 JL-JI) f*) U 

^y — 1 — JU#* is Is — h 

[0204] (2 S, 5 R) - 5 - ( ('O^JU**^) 7^7) -1- (tert-

yvy-2(##^j4, 1. 2g% 

3. 4 2 mm o I ) (1 8 m L) U 1 -If 

JU-3- (3 -i/*J- J 7°P LMU) ti)\sit^J4 $ (6 9 0m 

2 g ) j] QPU ^T-2. 5mmmnLtc0 (1 OOmL 

) "CltfKU 8%^l>®t (1 OOmL) , tSfflfiWTK. (1 OOmL) , 

(1 OOmL) )Jli§ 

s ;^£;$J±^£L/c0 'J 7 P7 h^7 7 ̂  - (^* 

1/1) (CttLs HsHb^tl 1 0 8. 8mg^|fc (JR 

$6%) o 

[<b65] 

H 
11-24 
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1H NMR (400 MHz, CDC l3) 8 1.27-1.36 (m, 18H), 1.67-1.77 (m, 2H), 1.87 

-2.18 (m, 2H), 3.11-3.32 (m, 2H), 4,26-4.46 (m, 1H), 4.67-4.83 (m, 2H 

), 5.45 (br.s., 1H), 7.25-7.51 (m, 9H); MS m/z 499 [M+H]+. 

[0205] 2 5 

tert-^fJU ( 2 S , 5 R) - 5 - ( 7$ 7 ) -

2- ( ( (4-zhD7x-il/) f*) vy- 1 -till 

U— K 

[fc66] 

11-25 

[0206] (2 S, 5 R) - 5 - ( 7$ J) -1- (t e r t -

7" <; Vy- 2 - tt frtfyW. (###!)4, 1 . 2 g, 

3. 4 2 mm o I ) *kWl%V 0 • • * 0 > (1 8 m L) U 1 -if 

JU-3- (3-^^f;U7$^7°PH°;i/) (9 8 3m 

g) ilnllC 4 - ~ h P^VizVf *— JU (0. 7 0 7 g) JPx. 

. 5VmM^Ltc0 J5J&&£B^xf JU (1 OOmL) "eitfKL 

% 8%^x>@t (1 OOmL) , ffifflSWlK, ( 1 OOmL) % 

(1 OOmL) <7*V7AjJtiis 

ESSUfco (^^V/fElt 

Xf )l= 1 /I ) (CttL. *IS^t)3 7 1 m g £?#fc (TO 2 2%) 0 

'H NMR (400 MHz, CDCL3) 8 1.55(s, 9H), 1.58 (m, 2H), 2.07 (m, 2H), 3. 

05-3.34 (m, 2H), 4.27-4.52 (m, 1H), 4.68-4.77 (m, 1H), 4.77-4.85 (m, 1 

H), 5.43 (br.s., 1H), 7.31-7.42 (m, 5H), 7.62 (d, J = 8.8 Hz, 2H), 8. 

28 (d, J = 8.8 Hz, 2H); MS m/z 488 [M+H]+. 

[0207] 2 6 

tert— 7f JU (2 S, 5R) —5— ( 7$J) — 
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2- ( ( (tf'J Vy-2-4 Jl) f*) 

U— K 

[<b67] 

H 
II-26 

[0208] (2 S, 5 R) - 5 - ( (tyVfo***/) ~7$J) -1- (tert-

2(##0!|4, 1. 75g 

, 5. Ommo I) «7K^PPP<^> (1 8mL) U 310ft ~F£ 

T2, 2' — S/TJU? T7 yV4 )W tf U (1. 348g% 6. Ommo 

I ) <h h U 7i -jU/1x7>7 -f > ( 1 . 6 2 2 g % 6. Ommol) ^rJHItC^P 

7itco ^-eo. 6 0trP^i#L/co 

h^77 -f - ;u= 1/2) (C{\tL 

. *IS^t)2. 0 3 g %mtc (TO 9 1 %) o 

1H NMR (400 MHz, CDCL3) 8 1.61-1.71 (m, 2H), 1.91-2.13 (m, 2H), 3.08-

3.33 (m, 2H), 4.27-4.45 (m, 1H), 4.68-4.79 (m, 2H), 5.41 (br.s., 1H), 

7.26-7.39 (m, 6H), 7.61 (m, 1H), 7.74 (td, J = 7.7&.8 Hz, 1H), 8.64 ( 

br.s., 1 H); MS m/z 444 [M+H]+. 

[0209] mmm 21 
tert— ( 2 S , 5 R) - 5 - ( 7$ J ) -

2- ( ( (5--KPtf'jvy-2-4)v) f*) tuu^-ju) d^'jvy 

- 1 [y— h 

[<b68] 

II-27 

[0210] (2 S, 5 R) - 5 - ( (^yVJUt^V) 7^7) -1- (tert-
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(##0|J4, 1. 7 5 g 

% 5. Ommo I) 0 > (1 8mL) 7iOft~RC 

X 2 , 2' -VXJ17 (5-" hPt°'J^>) (1. 9 4 g 

) <h h 'J 7x2^X70 (1. 6 2 2 g) £JHI(C JQ x./c0 ^ 

"C 1 0^}1# U fc0 

77^- (AW/ftiifjl/=1/1) KftU mmitt>m2. 30 6 

g£?#fc (TO 9 4%) o 

'H NMR (400 MHz, CDC L3) 8 1.65 (m, 2H), 2.02(m, 2H), 3.07-3.28 (m, 2H 

), 4.272-4.51 (m, 1H), 4.67-4.80 (m, 2H), 5.17 (br.s., 1H), 7.26-7.41 

(m, 5H), 7.93 (m, 1H), 8.50 (dd, J = 8.7S2.7 Hz, 1H), 9.40 (br.s., 1 

H); MS m/z 489 [M+H]+. 

[0211] mmm2 8 
tert-7"fJU (2 S, 5R) - 5- ( 75 7) -

2- ( (2-f**7-1, 3-=j-TX/'J */>-3-4)1) tiJU^-J\y) tf 

st'jisy— 1 -ti JU#* u — K 

[0212] (2 S, 5 R) -5- ( (^yVJUt^V) 7$ J) - 1 - (tert-

7" kf^'J 2 -h)\,tfyW. (##0!l 4 % 3 7 9 m g 

% 1 . 0 8 m m o I ) 7PP^^> (7mL) Us 1 , 3 — 

f7V"U^>-2-^> ( 1 8 4 m g ) Ltc0 1 - X 

f;i/-3- (3-^^f;i/Z$y 7°Pt°^) (2 9 5 

mg) s 4-^f^7$ytf'J^> (63mg) 

fflffiftutco zK/^rI o% 

MTKWIM"7 V^ v 7 Ax 

!iu L/Co iI^y|JA^^7A^P7hy77^ 

[<b69] 

H 
11-28 



WO 2015/046207 102 PCT/JP2014/075203 

- ;u=2/1 ) icttu 2 8 8 m g fc 

(TO 5 9%) o 

'H NMR (400 MHz, CDCL3) 8 1.44 (br s, 9H), 1.49-1.90 (m, 3H), 2.09-2. 

21 (m, 1H), 3.13-4.22 (m, 5H), 4.45-4.63 (m, 2H), 4.66-4.78 (m, 2H), 

4.74 (d, J = 11.5 Hz, 1H), 5.44 (br.s., 1H), 6.19 (br.s., 0.5H), 6.51 

(br.s., 0.5H), 7.24-7.39 (m, 5H); MS m/z 452 [M+H]+. 

[0213] mmm2 9 

tert-7( 2 S , 5 R) - 5 - ( 7$ J ) -

2- ( (2-f**y-i, 3-t*y-VlJVy-3-4)D 

[0214] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7" h Vy-2-tl)ltfym. (##0!J4% 7 5 5 m g 

, 2. 1 5mmo I) (8mL) Ci§iU 1 , 3 — 

**W)Vy-2-f*> ( 2 6 7 m g ) £JPX.7J0£ L/c0 1 -

xfJU-3- (3-*/*?• J 7°P kMU) (4 9 

6 m g ) % J £')Vy (5 5mg) fejlll&flp*., ^-£*1 

JUXmRLs 7jOft 1 0% 

^i>®, A-C$£ 

it. M^lE®iL/co 

- JU=2/1 ) 3 3 4 m g fc 

(TO 3 6%) o 

'H NMR (400 MHz, CDCL3) 8 1.44 (br.s., 9H), 1.49-1.90 (m, 3H), 2.09-2 

.21 (m, 1H), 3.13-4.22 (m, 5H), 4.45-4.63 (m, 2H), 4.66-4.78 (m, 2H), 

4.74 (d, J = 11.5 Hz, 1H) 5.44 (br.s., 1H), 6.19 (br.s., 0.5H), 6.51 

[fc70] 

H 
11-29 
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(br.s., 0.5H), 7.24-7.39 (m, 5H); MS m/z 436 [M+H]+. 

[0215] mfe0iJ3O 

tert-^jb 2- (2, 5 - Vt * V tfP U - 1 - -f JU) (2 

S, 5 R) — 5 — ( 2-y^ 

h ( I I - 3 0) 

[^71] 

[0216] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7> 2(##0!|4, 6 . 7 5 g 

,19. 26mmol) (80mL) Ci§iU 1-

t; KP**>kfP U^>-2, (6. 6 5 g ) ^PxJjOft L/c0 51 

1 -if JU-3 - (3-*/*?• )17$ J 7°P kMU) 

(4. 6 2 g ) % 4-^f (1. 2g) ^JUI^Px. 

210ft 1 

)tiis M^lE®iL/co 

h^77<- (^dp+fV/MtxfJU = 1 / 1 ) ICttU Umb^ 5. 6 

1 g *%tc (TO 7 1 %) 0 

'H NMR (400 MHz, CDCL3) 8 1.42-1.54 (m, 9H), 1.70-1.77 (m, 2H), 2.09-

2.21 (m, 2H), 2.84 (br.s., 4H), 3.13-3.26 (m, 1H), 3.29 (br.s., 1H), 

4.18-4.27 (m, 1H), 4.67-4.78 (m, 2H), 5.06 (br.s., 0.5H), 5.35 (br.s. 

, 0.5H), 5.46 (br.s., 1H), 7.28-7.39 (m, 5H); MS m/z 448 [M+H]+. 

[0217] mfe0iJ3 1 

1 - t e r t - 7"f )V 2 — ( (1 R, 2S, 6R, 7S) -3, 5-V# 

^V-4-T+f h 'JVOU [5. 2. 1. 0 2- 6] f t) ~ 8 -IV- 4 )l 

H 
11-30 
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) ( 2 S , 5 R) — 5 — ( 

2-Vt>)\,#**/\s-\* (I 1-31) 

[>fb72] 

[0218] (2 S, 5 R) - 5 - ( 7^7) -1- (tert-

7" h£^iJVy-2-tui7i<ym.(0^m4s 1. 40 g 

, 4 . 0 m m o I ) p p ̂  > (1 5mL) U ( 1 R, 

2 S , 6 R, 7 S) —4 —tKP*^> —4—7+fh'J^P [5. 2. 1. 

0 2 • 6 ] — 8 — I > — 3 , 5 — S/* V (8 5 9mg) ^ JP A.7K>P L /CQ /I; 

1 -if >/U-3 - (3-*/*?• J 7°P kMU) 

( 9 2 0 m g ) , 4 - V* f JIT $ J tf U ( 2 4 4 m g ) £JHI^Jp 

. 7jofti o%^i>it, 

)tiis M^lE®iL/co t)?)lt)7A0 p 

7h^77<- (^*Ht>/Mtxf;U=2/1 ) IZttU 

(Dmmik-&® 1 . 8 7 g %mtc (lx$9 2%) o 

'H NMR (400 MHz, CDCL3) 51.46 (s, 9H), 1.52 (m, 1H), 1.65-1.83 (m, 3H 

), 1.93-2.19 (m, 2H), 3.09-3.23 (m, 2H), 3.26 (m, 1H), 3.32 (br.s., 2 

H), 3.44 (br.s., 2H), 4.12-4.24 (m, 1H) , 4.68 (d, J = 11.5 Hz, 1H), 

4.74 (d, J = 11.5 Hz, 1H), 4.99 (br.s., 0.5H), 5.28 (br.s., 0.5H), 5. 

44 (br.s., 1H), 6.20 (br.s., 2H), 7.24-7.40 (m, 5H); MS m/z 512 [M+H]+ 

[0219] mfe0iJ3 2 

(2 S, 5 R) -6- (^yVJUt^V) -7-**7-1, 6-

i/7-if£VOU [3. 2. 1 ] tOO y~ 2U— h 

H 
11-31 
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[>fb73] 

O 
A MeO 

N 

J -N 
O OBn 

III-32 

[0220] XIM1 

1-tert-^ib 2-^^)1 ( 2 S , 5 R) - 5 - ( (^yVJUt 

dp^» ( (MJ£PP*S**» 2 

u-hs Sfclil - t e rt-yfJl/ 2-^fJU (2S 

, 5 R) — 5 — ( (^>^U*dp^>) (^PP^JU^-JU) 7^7) 

V>-1, 2 -V*)\s-&*V\s- h 

1-te rt-^ib 2-^fJU (2 S, 5R) -5- ( 

64m g% Immol) ^W^'^PP^V (8mL) (C)^?Ls V4V 

7°P > (2 6 Omg) £iPx.T7jOft L/c0 MJ *3. 

>fy (1 6 9 m g ) £JPx.O. 5 U T L C 

u/co c: < ftjimzttistco 

[0221] XI2 

(2 S, 5 R) -5- ( (s<yV)\s**is) ( (h'J^PPy h^r 

V) ^JU/K-JU) 7$ J) b^'J $/*>- 2 -tUUrf^Vls- k 

JU (2 S, 5 R) -5- ( (^>^U*dp^>) (^PP^JMN-^) 3P$ 

y) $;>- 2 -tuisrf^vu- k 0/oyxjisfrymik 
±§BJ:1£I (DM&yoizfc&Ttfyzji'fcyM (o. 6 5mL) zjjnxr 

5TLcizTMm\kt;^mmikm.mLtc0 

^sif & £ £ te < ^xncft L fc0 

[0222] XI3 

( 2 S , 5 R) -6- (^>^U*dp^>) — 7 — * * V — 1 , 6-

VT^f^vop [3. 2. 1 ] tooy-2-tUlsrf^VU-h 
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±131*121 M uoATK;^ (1. ig/9 

m L) IzffiT U 0 . 5 mmmWLtc o JU ( 6 5 m L) 

TLXftMs Gmm&i M mm (20mu , tsaawTK (20mD , m 
(2 0 m L) )jIMs )$ 

EMIfsLfco Mi',JiiW7A^P7h^77'f- (^dp+f>/Mt 

if JU= 1 / 1 ) ICttU 2 1 5 m g £?#fc ( 

3H®Jfi|X$7 4%) 0 

'H NMR (400 MHz, CDC L3) 8 1.26 (m, 1H), 1.63-1.73 (m, 1H), 1.99-2.15 

(m, 2H), 2.90 (d, J = 12.0 Hz, 1H), 3.07 (br.d., J = 12.0 Hz, 1H), 3. 

32 (m, 1H), 3.78 (s, 3H), 4.08-4.17 (m, 1H), 4.90 (d, J = 11.4 Hz, 1H 

), 5.06 (d, J = 11.4 Hz, 1H), 7.33-7.46 (m, 5H); MS m/z 291 [M+H]+. 

[0223] ̂ |»J3 3 

xfJU ( 2 S , 5 R) -6- — 7 — * dp V — 1 , 6-

VT-ftfvon [3. 2. 1] -tooy— 2 — \y— K 
[<b74] 

o 

111-33 

[0224] Xll 

1-tert-^fJU 2-ifJU (2S, 5 R) - 5 - ( (/<> 

dp^>) ( ( K U Onn* hdp^>) 2 

k 1 - t e r t 2-ifJU (2S 

, 5 R) — 5 — ( (siyi/)]/**py) (^pp^jjutfxju) 7^7) U 

Vy-1, 2 u— h 
1-tert-^H 2-ifJU (2S, 5 R) - 5 - ( (^yV)l 

***/) e^vvy-i, 2-vt)jis7fi**>is-h (mmm2s 3 
9 8 m g % 1. 05mmol) ^rl^TK'v 0 UU ^ 0 y (8mL) Ls 
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7 7°P fcfJUXf )\,7$ y (2 6 Omg) SlOftUfco W^^Z K 
])fc7,fy (1 6 9mg) ^tMPiO. 5 0# ft- U TLC 

^0iRH£flis§ Lfco z. tte < btc0 

[0225] H2 

xfJU (2 S , 5 R) - 5 - ( (^yVHst^V) ((KU^PP^h 

*is) t})\s7£-)l) 757) yv-2-*UI/*K**>l/—k £/c&X 

fju (2 s, 5 R) — 5 — ( (^>^;i/**^>) {Onnt>)\stf-)[s) 7 

$j) *>*>-2 -tuisrf^vis- k (Dtoyxjufcymik 

±!BH1 <Dm-£yMZfcftT**yZJUft>M (o. 6 5 m L) ^iJO^T 

#HT5 o £ & < L/Co 

[0226] 113 

xfJU ( 2 S , 5 R) -6- (^<yis)[st*is) — 7 — * dp V — 1 , 6 

kT$/£P [3. 2. 1 ] tOO y~ 2U— K 

±!BH 2 0;Fb^££zk;•£ 1 M m&mti 'J 0 ATK;§;S (1 . 

1 g /9 m L) ICSTF U 0 . 5 MtxfJU (6 5mL) 

^vJi. mil ( 2 0 m L) , t&fflfimTK ( 2 0 m L) , 

i^zK (2 o m L ) <f* VOA )iiMs )Ml±>B 

BLtc0 ti^fjuti^AOK^7-r- (^^-py/ffiM^?-

JU=1/3) *IS4b^?j2 7 1 mg^ffc (3llifif|»8 5% 

) o 

iH NMR (400 MHz, CDC l3) S 1.30 (m, 3H), 1.55-1.76 (m, 1H), 1.97-2.17 

(m, 3H), 2.93 (d, J = 12,0 Hz, 1H), 3.06 (br.d., J = 12.0 Hz, 1H), 3. 

32 (m, 1H), 4.10 (m, 1H), 4. 17-4.31 (m, 2H), 4.90 (d, J = 11.4 Hz, 1H) 

, 5.06 (d, J = 11.4 Hz, 1H), 7.31-7.47 (m, 5H); MS m/z 305 [M+H]+. 

[0227] ^i»J3 4 

T'JJIs ( 2 S , 5 R) — 6 — -7-**7-1, 6-

VT+f^VOU [3. 2. 1 ] tOO y~ 2Is—h 
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[<b75] 

o 

O OBn 
III-34 

[0228] Igl 

2-7'JJl/ 1-tert-^ib (2S, 5 R) - 5 - ( (^yV)Ut 

*s» ( (s'j^pp^s*s» 7$;) i, 2 

\S— k t/c&2-7 IUU 1-te (2S 

, 5 R) — 5 — ( (s<yis)Vt*is) (OnntiJitf-Ji) 7$;) 

1, 2 — U— h 

2-7'JJl/ 1-tert-^ib (2S, 5 R) - 5 - ( (s<y*/)\, 

7$ J) - 1, 2 — U— K (mfe^U3% 3 

9 0 m g % 1. Ommo I) ^PP^> (8mL) Ls 'v 

-f V7°P >/U7$ > ( 2 5 8 m g ) x.T7jOft L/c0 h U 

/t^y> (1 6 9 m g ) 2 0#$# U T L C £TlM<b^tl'MZ)J|X 

L/co ^b^tH£*iS^itt& d L/c0 

[0229] XI2 

7'JJl/ ( 2 S , 5 R) - 5 - ( (^>^U*dp^>) ( (h'J^PPy h 

dp:>) 75 7) $/>- 2k t/c&T7 

UJU ( 2 S , 5 R) — 5 — ( (^>^U*dp^>) (^PP^JU^-JU) 7 

$y) tf^'jvy- 2u—hs co^oyxjisfcyi£iH 
±IBX11 ( 9 4 7 m g ) £jQ;iT4 

o^p^t^u TLC(cT^is^b^^©jjxs^5iinL/c0 

i^itf z>z.£t<t< ^xnctt L fco 
[0230] XI3 

7'JJl/ (2 S, 5R) —6— (^>^U*dp^>) — 7 — * dp V — 1 , 6 

-V7*f\Z*/<7 P [3. 2. 1 ] tOO y~ 2\s— h 
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±IBX12 1 M 'J 0 ATK)^ ( 9 m L) (C)^T L 

cioomD xmRs o. 1 M mm ( 
1 OOmL) , tgfflfiWTK (1 OOmL) , (1 OOmL) T?J1 

;^)#s M7K«v v ̂  A}Jt^s ;lE)jilsb/co 

flltl^AO P7h^77^- (^dp+fv/Mtxf JU = 1 / 1 ) (C{\tL>4 

3 8. 4 m g %mtc (3 ISIS» 12 %) 0 

'H NMR (400 MHz, CDCL3) 51.69 (m, 1H), 2.02-2.15 (m, 3H), 2.93 (d, J 

= 12.0 Hz, 1H), 3.07 (m, 1H), 3.31 (m, 1H), 4.14 (dd, J = 6.5, 2.6 Hz 

, 1H), 4.67 (ddd, J = 5.9, 1.5, 1.2 Hz, 1H), 4.91 (d, J = 11.5 Hz, 1H 

), 5.06 (d, J = 11.5 Hz, 1H), 5.26 (m, 1H), 5.34 (m, 1H), 5.92 (m, 1H 

), 7.36-7.42 (m, 5H); MS m/z 317 [M+H]+. 

[0231] mfe0iJ3 5 

s<yV)l ( 2 S , 5 R) -6- — 7 — * dp V — 1 , 6 

-is7+f¥isOu [3. 2. 1 ] tOO y~ 2-tiJUt^is \s— h 

Ut761 

e„oA 
N 
i ^—K 
O OBn 

III-35 

[0232] Igl 

2-s<yV)\s 1-tert-^ib ( 2 S , 5 R) - 5 - ( (^yisjl, 

*dpis) ( ( h U 0 • n* hdpi>) till#—)l) 75 7) 

2 -istl)ltf*is[s- k £tcl£2-'<yis)ls 1 - t e r t -7^)1 ( 

2 S, 5 R) — 5 — ( (^>^u*dp^>) (OnntlJltf-Jl) 7$y) tf 

^'Jisy- 1, 2 -istl)ltf*is[s- h 

2-^yisJU 1-tert-^ib (2S, 5R) -5- ( (^>5/* 

Jlt^is) Z^y) tfst'Ji/y- 1, 2-i/tlJUtf^is [s— h (^5te$!J4% 

45 1 mg, 1. 02mmol) ^rl&TK'V ( 8 m L ) L 
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, V4 7 7°P )[s7$ y (2 6 Omg) *.T3lOft L/CQ 

(1 6 9 m g ) £jQx.O. 5 U T L C 

L/co d ttz < L/c0 

[0233] XI2 

s<yV)l (2 S, 5 R) -5- ( (^>^U*dp^>) ( (h'J^PP^ 

h*i>) t>Jl/7i-s=J[s) 7$ J) b^'J $/>-2 -tUUrf^Vls- k 

( 2 S , 5 R) — 5 — ( (^>^U*dp^>) (^PP^U^-jU 

) 7$y) tr^'j 2 -tuisrf^vu- k (D^oyxjisfcymik 
±IBXH ©;Fb^tHC7K;ftTP<^>3JU*>il (0. 6 5 m L) £jQ;iT 

5^f^i#u TLC(cT^is^^^©jjxs^5iinL/c0 

i£itf %>z.£t£< Lfco 

[0234] XI3 

( 2 S , 5 R) -6- (^>^U*dp^>) — 7 — * dp V — 1 , 

6-V7*f\Z*/<7 P [3. 2. 1 ] tOO y~ 2U— h 

±§EI12 1 M U * ATK)^ ( 1 . 1g/9mL 

) IZffiTisO. 5 0^1#, mm^JU (65 m L) 1 

M mm (2 0 m L) , tSfflfiWTK (2 0mL) , K (2 0mL) 

-ewi;»}#s M7K«v V 7 A}Ji^s ;lE)jilsb/co 

I) tlflltl^AO P7h^77-f- (^dp+fV/Mtxf JU = 1 /2) (C{\t 

UIS^t)3 0 1 m g £?#fc (3lSIM$8 0%) 0 

!H NMR (400 MHz, CDCL3) 51.59-1.68 (m, 1H), 2.01-2.20 (m, 3H), 2.89 ( 

d, J = 11.9 Hz, 2H), 3.05 (d, J = 11.9Hz, 2H), 3.30 (br.s., 1H), 4.16 

(m, 1H), 4.92 (d, J = 11.4 Hz, 1H), 5.07 (d, J = 11.4 Hz, 1H), 5.24 

(s, 2H), 7.32-7.46 (m, 10H); MS m/z 367 [M+H]+. 

[0235] mfe0iJ3 6 

V7J*1-)\s (2 S, 5 R) -6- (^>^U*dp^>) -7-*dpy-1 

, 6-V7*f]dVO P [3. 2. 1 ] tOO y~ 2\s— h 
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utm 
o 

NC^O^'""-[^v 

J N 
0 "OBn 

ill-36 

[0236] Igl 

1 - t e r t - 7^)1 2- (VTy/^JU) (2 S, 5 R) -5- ( ( 

( ( h U 0 • PP< h*:>) r$y) 

>-1, 2 Is— k Sfcttl -t e r t-7*f^ 2- (i/ 

(2 S, 5 R) -5- ( (^yVJUt^V) (^PP t>)l# 

-)l) 7$;) ¥^i)isy~'\, 2 -Vti)\yt^V\y~ h 

1 - t e r t - 7> 2 ~V7 J * fJU (2S, 5R) -5 - ( 

> ~7$J) i, 2 — U— h (^5te$y 

5 % 4 0 3 m g % 1. 03mmol) ^ 0 > (8 m L) (C}§ 

fl¥U 7 7°P >/U7$ > (2 6 Omg) x.T7jOft L/c0 

(1 6 9 m g ) £jQx.O. 5 U TLC(CT*IS 

L/CQ L 

tCo 

[0237] XI2 

(2 S, 5 R) -5- ( (^yVJUt^V) ( (h'J^P 

• p< K*^>) ^JU^-JU) z^y) 2K t 

( 2 S , 5 R) -5- ( (^PP;b 

)itf-)i) T$y) vy-2-tuisrfJrSsis-hs (D*oy7,)ifry 

±IBXH (DWb^iZ^T^OyXJl^ym. (O. 6 5mL) £jQ;iT 

5£f^i#U TLC(CT^IS^^^©JjXS^5ilHL/c0 

i^itf 5 d t te < ;^xKctt L fc0 

[0238] XI3 
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(2 S, 5 R) -6- -7-**y-

1, 6-i/7-if£VO U [3. 2. 1 ] tOO >-2 -tlJU^^rV U— h 

±§Exm2 {Dm&ya&kft i M u o(i. i g /9 

mL) (C)^TLO. 5 0^1#, MlxfJU (6 5mL) £jbn*.T#Ji. ^ 

$Ui£1 M mm ( 2 0 m L ) , fgfflfiWTK ( 2 0 m L ) , (2 
OmL) M7K«vV7A;lE)jilsL/c0 

W/k&v 'J P"7 hO"^7 -r- (^*-y-y/&m^7-Ji/= 1 / 

2) icttu 2 2 8 m g ?:f fc (3lSM$7 0%) 0 

'H NMR (400 MHz, CDC l3) 8 1.53 (m, 1H), 1.63-1.75 (m, 1H), 2.03-2.23 ( 

m, 2H), 2.86 (d, J = 12.0 Hz, 1H), 3.07-3.14 (m, 1H), 3.34 (m, 1H), 4 

.21 (d, J = 6.7 Hz, 1H), 4.80 (m, 2H), 4.91 (d, J = 11.4 Hz, 1H), 5.06 

(d, J = 11.4 Hz, 1H), 7.33-7.47 (m, 5H); MS m/z 316 [M+H]+. 

[0239] mfe0iJ3 7 

4-0un7JL—Jl (2 S, 5 R) -6- -7-** 

v-1, 6-VyV^VOU [3. 2. 1 ] tooy-2 

h 

[fc78] 

lil-37 

[0240] Igl 

1 - t e r t - 7^)1 2- (4-^PP7i — Jl) ( 2 S , 5 R) - 5 

- ( ( ( h U 0 • h*:>) t> Jl #->»U) 7$S) tf 

^'jVy-1, 2 k Sfcttl - t e r 2 

- (4-^7 • • 7 x-JU) ( 2 S , 5 R) -5- ( (^yVJUt^V) ( 

75 7) 2 h 

1 - t e r t - 7'> JU 2- (4-?PP7i —JU) ( 2 S , 5 R) -



WO 2015/046207 113 PCT/JP2014/075203 

5- ( (tyi?7$. J) e^'jyv-1, 2 -

h (^Jfe0!l 6 v 5 0 4 m g % 1. 09mmol) • • * 0 > (8 

mL) (C;^U V7°n¥)lJLT)l7$y (2 6 Omg) £}]D*.T$lOft 

Ltc0 S 'J ts^y (1 6 9 m g ) ^7, 0 . 5 ftmWft U TL 

cizxmmit^^fDnsL^mmLtco 
jimzttistco 

[0241] XI2 

4-^PP7i-;U ( 2 S , 5 R) - 5 - ( (^yV)l>t*V) ( (K 

U^ppyh*^) tuitf-ji) y$y) L°^';^>-2-^;u#*vU-

k Jfc(i4-^PP7i-^ (2 S , 5 R) -5- ( (^<> V )lt 

) (OuntDltf-^) ~7$J) tXiJ^y-2-^]JL'/lN>^l/-K (D* 

0 yxjisfcy§£iM 

±13X11 (DE-£%lZ7k)£T><0>XJL>ytsym (0. 6 5 m L) 

5 U T L C (C L fcQ 

#St t & ztte< ;^XlfCfa L fco 

[0242] 113 

4-^PP7x-^ (2 S, 5 R) -6- (^yV)Vt*v) -7-* 

*V- 1, 6-VT*f MVO • [3 . 2. 1 ] tOO y~ 2U 

- h 

±§3H2 zJOft 1 M "J S AiY^W. (1 . 1g/9 

mL) (CMTLO. (6 5mL) M 

mm*IM (2omL), mmmwik (20mD , mzu-kwk (2 
0 m L) -e]ill;»)#s $S7kflfcB }t)is ;1J±;IIBL/C0 

'J tjfJlt)? AO • x' h^77< - jU = 3/ 

1) Us *IM^t!2 0 7 mg£t#/c (3liIM$4 9%) 0 

iH NMR (400 MHz, CDC l3) 8 1.67-1.80 (m, 1H), 2.06-2.28 (m, 3H), 3.05 

(d, J = 11.9 Hz, 1H), 3.16 (dt, J = 11.9&3.1 Hz, 1H), 3.37 (m, 1H), 4 

.36 (dd, J = 7.2&1.9 Hz, 1H), 4.93 (d, J = 11.4 Hz, 1H), 5.08 (d, J = 
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11.4 Hz, 1H), 7.05 (m, 2H), 7.31-7.49 (m, 7H); MS m/z 387 [M+H]+. 

[0243] mfe0iJ3 8 

2, 4, 6-MJ^PP7i-JU (2 S, 5 R) -6- (^yV)Ut^V 

) — 7 — * * V — 1 , [3. 2. 1]*^>-2-;b 

JlsTH^ris L>— h 

[fc79] 

[0244] I|1 

1 - t e r t - 7^)1 2- (2, 4, 6-h'J^PP7i - JU) ( 2 S 

, 5 R) — 5 — ( ( ( MJ^PP* 

) 75 7) 2k Sfc(i1 - t e rt 

-7>>/U 2- (2, 4, 6- MJ£PP7x-JU) (2S, 5 R) -5 

- ( (^yvjut^v) (Onntuitf-Ji) 2 
- $/ ^ [y — h 

1 - t e r t - 7'> 2- (2, 4, 6-h'J^PP7x -Jl) ( 2 

s, 5 R) — 5 — ( (^yvjut^v) 2-vt> 
U— h (^56$!] 7 % 5 3 0mg% 1. OOmmol) 

P^^> (8 m L) V7°P > (2 6 Omg) 

£JPx.T7jOft L/c0 h U fcxtfy ( 1 6 9 m g ) 0 . 5 0#Fai 

TLC(CT^IS^^^©JjXS^5ilHL/c0 

5 d <h & < ^iSCi^ L fco 
[0245] XI2 

2, 4, 6 — h 'J ^ P P 7 x —JV ( 2 S , 5 R) -5- ( 

*s» ( (S'J^PP^S*s» 75 7) $/>-2-^j 

k £tcl&2, 4, 6 - h U 0 P P 7 x ~Jl (2S, 5 R) 
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— 5 — ( (Oantuut^-j\y) T$y) e^'jvv-2 
hs (D*$yx)ifryWM. 

±131*11 0 yXJlTisyIt (0. 6 5 m L) &j]Ox.T 

5 Us T L C \,ZTWM\k^^<DWM*teM\,tc0 

#111" 5 ztte< u fco 
[0246] XI3 

2, 4, 6 - K 'J ^ • 7 x ~;U ( 2 S, 5 R) -6- ('C/i/JI/** 

i>)-7-**7-1, 6-VT-if^VOn [3. 2. 1]*^7^>-2-

U — h 

±§3X*i 2 (D)1 M U 7 A7KWSL (1 . 1 9 / 9 

mL) IDTTFUO. 5 0tP^i#, (6 5mL) £jbn*.T#Jf. M 

il^lM JMIt (2 0 m L) v tgffl*W7K ( 2 0 m L) , MU^kik7j< ( 2 

0 m L) }Jt^ lEliU/c0 

'J ti^fJUti^AO • V h^77<- (^dp+fV/Mtxf jl/ = 5/ 

1) ICttU ilM2 0 7 mg^|fc (3lgHlX$4 5%) 0 

!H NMR (400 MHz, CDC l3) 5 1.67-1.81 (m, 1H), 2.07-2.19 (m, 1H), 2.25-

2.35 (m, 2H), 3.19 (m, 1H), 3.34 (m, 1H), 4.50 (t, J = 4.7 Hz, 1H), 4 

.93 (d, J = 11.4 Hz, 1H), 5.09 (d, J = 11.4 Hz, 1H), 7.32-7.52 (m, 7H 

); MS m/z 455 [M+H]+ 

[0247] HJfe0iJ3 9 

2, 3, 4, 5, 6 -/<>^7iWP7i-il' (2S, 5 R) -6- (* 

>v;U**i/) -7-**V-1, 6-VT^f^VOu [3. 2. 1] tO 

0 y— 2 U— K 

ami 
F 

111-39 
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[0248] Iig1 

1 - t e r t - 7^)1 2- (2, 3, 4, 5, 6 

A) ( 2 S , 5 R) — 5 — ( ( (K'J^PP^K*v 

) 757) 2k 

1 - t e r t -7J-J1/ 2- (2, 3, 4, 5, 6 -^V^7MQ7H 

JU) (2 S, 5 R) — 5 — ( (^PP^JUTK-JU) 7 

$J) - 1, JU^dp v U — K 

1 - t e r t 2- (2, 3, 4, 5, 6 -^>^7i^P7i 

-JU) ( 2 S , 5 R) — 5 — ( (^>vJU**v) 7<y) 

1 , 2 —ist) JU*J\dp S/ \y — h (^Ste$y 8 N 5 2 4 m g % 1. OOmmol) 

«ZK^PPP<^> (8 m L) yy V7°Pt°;Uxf ( 

2 6 0 m g ) £Jp*.T2lOft L/c0 h U (1 6 9 m g ) £Jp 

A.O. 5 0#F^$#U T LCtCT^IS^^^^JJXS^^U/co Mt-sm 

ttSttg^S&TZ>Z.tte< Lfco 

[0249] XI2 

2, 3, 4, 5, 6-^>^7J^P7i-^ (2S, 5 R) -5- ( 

( ( MJ £PP* 7$y) t°^u 

2 -±)\yit^V\y- k £/c&2, 3, 4, 5, 6-^>^7JU*P 

7x~jU ( 2 S , 5 R) — 5 — ( «P P P tlJl^-Jl 

) 757) t°^u$;>-2-^ju^dp^u-k (D*oyx)\s-fcyWM. 

±§3111 ©;Fb^(C7X;ftT^ * (0. 6 5 m L) 

5Mmmis T^cizxmm^^mm^mLtco 
i£itf & d £ te < L fco 

[0250] XI3 

2, 3, 4, 5, 6 -^>^7iWP7i-il/ (2S, 5 R) -6- ( 

^>vJU*dpv) — 7 — * dp V — 1 , 6-y>Hft^>^P [3. 2. 1 ] * 

0 $>y-2 -tiJltflpyb— h 

±§3Il2 ©;f^t)£7k)£ 1 M U £ Afr&fa ( 1 . 1 9 / 9 
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mL) lOlTFUO. 5mmMftLtc0 JU (6 5mL) £Jp 
M mt (20mD , mnmw* (20mD s m 

( 2 0 m L ) v 7 A)1 

E)jilsL/c0 'J 7 P7 h^7 7 ̂  - (^dp+fV/Mt 

xfJU= 6/1) (CttL. 2 9 5 m g ?:f fc (3l*M®flW6 

6%) o 

'H NMR (400 MHz, CDCL3) 8 1.65-1.80 (m, 1H), 2.07-2.36 (m, 3H), 2.98 

(d, J= 12.0 Hz, 1H), 3.19 (m, 1H), 3.37 (m, 1H), 4.50 (d, J = 7.2 Hz, 

1H), 4.93 (d, J = 11.4 Hz, 1H), 5.09 (d, J = 11.4 Hz, 1H), 7.32-7.49 

(m, 5H); MS m/z 443 [M+H]+ 

[0251] mfeflHO 

4-ihP7i^ (2 S, 5 R) -6- -7~t* 

7-1, 6-VyV^VOU [3. 2. 1 ] fO$y-2 

h 

[<b81] 

111-40 

[0252] Xjg 1 

1 - t e r t - 7^)1 2- (4-ihP7i —Jl) ( 2 S , 5 R) - 5 

- ( (<*•>*/)]/#$•*» ( ( h U 0 • n* h*:>) T$y) tf 

^'jVy-1, 2-VtJJI/7K**>l>-bs Sfcttl - t e r t-7*f^ 2 

- (4-zhP7i-W (2 S, 5 R) -5- ( ( 

OuutiA^-A) T$y) t^'jvy- 1, 2h 

1 - t e r t - 7'> 2- (4-zhP7i XJU) ( 2 S , 5 R) -

5- ( (^yvjut=^v) r$y) ^'jvy-i, 2 
K (^ISte^y 9s 4 7 Omg, 1 m m o I ) 0 • • ?*• 0 > (8mL) 
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7 7°P (2 6 Omg) £Jp *.T$lOft L/c0 

h (1 6 9 m g ) £JPPLO. 5 0#^$# U TLC(CT 

L/CQ *^ti&*iSpiiti-& d <h & < 

ft L/co 

[0253] XfM2 

4—x h • 7 i—Jl/ ( 2 S , 5 R) -5- ( ('O^JU**^) ( (h 

V <7UU* ^jU/^xjU) 757) $/>-2 -tUlsrf^VU-

k £/c&4-x hP7x-Jb ( 2 S , 5 R) — 5 — ( 

) (^pp^ju^xju) z^y) tr^'j*jy-2K CDP< 
0 yxjifoy i£iH 

±§Ein (0. 6 5 m L) ^JPx.T 

TLC(CT^IS^^^©JjXS^5ilHL/c0 

Z>Z.£t£< ^UlglCft Lfc0 

[0254] Iig3 

4-zhP7i-^ (2 S, 5 R) -6- ('O^JU**^) -7-* 

*7-1, [3. 2. 1 ] y-2U 

- h 

±1 EI*M21 M U *ATK;^ (1 . 1 g/9 

mL) (C)^TLO. 5 0^1#, MlxfJU (6 5mL) £Jp*.T#Ji. ^ 

$Ui£1 M ( 2 0 m L ) , fgfflfiWTK ( 2 0 m L ) , (2 

OmL) T-|lll;^;^}fs M7K« v is OA Tlfc'Jiu ;lE)jilsL/c0 

)i/^*y-y d/n mmit 
^i2 1 1 mg^ffc (3l*M®flM5 3%) 0 

!H NMR (400 MHz, CDCL3) 8 1.69-1.81 (m, 1H), 2.09-2.32 (m, 3H), 3.04 

(d, J = 11.9 Hz, 1H), 3.18 (m, 1H), 3.39 (m, 1H), 4.41 (dd, J = 7.5&1 

.9 Hz, 1H), 4.94 (d, J = 11.4 Hz, 1H), 5.09 (d, J = 11.4 Hz, 1H), 7.2 

8-7.34 (m, 2H), 7.35-7.53 (m, 5H), 8.25-8.38 (m, 2H); MS m/z 398 [M+H 

]+. 
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[0255] ^MiJ4 1 

( 2 S, 5 R) -6 - )[>***» -7-** 

V-1, 6-9J7*f tf VO • [3. 2. 1 ] tOO y-2U — 

S 

C<b82] 

111-41 

[0256] Ifi1 

1-te rt-7>Jl/ 2- (4-y7y7i-iW (2S, 5R)-5 

- ( ( (h'j^pp^ h * ->) tuistf-Jis) 7$J) tf 

2-i/h)V^V\y-k ifcttl-tert-w 2 

- (4-i/77 7i-^) ( 2 S , 5 R) — 5 — ( ( 

7^7) ^'jyv-i, 2-vti:>u — K 

1-tert-7*H 2- (4-i/7>'7x-Jl/) (2S, 5 R) -

5- ( 7$;) tf^'j^>-i, 2-vtuisrf^vu-

h 10, 4 6 0 m g % 1. 02mmol) ^?kVO P P *0y ( 

6 m L) V7°PH°>/UX51^7 5> (2 6 Omg) ^JPX.TTK 

& Lfco ;Fb^(C K D fozfy ( 1 7 0 m g ) £jJD;i 0 . 5 mmmw U T 
Lc&z< 

U/co 

[0257] 112 

4-i/7;7x-il/ ( 2 S , 5 R) -5- ( ( ( h 

\)0 PPA^V) a^K^u) 7$y) b°^'j v>-2 

k £££4 ->7; 7X-JU ( 2 S , 5 R) — 5 — ( 

) (-? p P^JUTK-JP) 7$/) S/>-2hx 

0 
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±§31*11 * 0 yTsJV-fc>11 (0. 6 5 m L) Px.T 

5 £fB^f # Lx T L C (C TM^fb^t!^£>J|X L fco 

#HT5 C <h & < b fc0 

[0258] Ig3 

4-y7^ 7i-Jb ( 2 S , 5 R) -6- ('O ̂ U**^) -7-* 

*7-1, 6-^7+ftv^P [3. 2. 1 ] too y-2-;bJU/1f*v U 

- S 

±§3I*I 2 1 M 'J * Afrfefa (1 . 1 g / 9 

mL) (C;r§TL0. 5 0^*1^ MlXfJU (6 5mL) £flP*.T#Ji. ^ 

il^lM m& ( 2 0 m L) , ( 2 0 m L ) % (2 

omD W:M. ME)1SIU/C0 

'J P"7 h^77-f - (^^V/Mgxf JU = 2/ 

1) IdttU *IlHb^tl 7 3 m g £?#fc (3 W 1 9%) 0 

iH NMR (400 MHz, CDCl3) 8 1.67-1.82 (m, 1H), 2.06-2.30 (in. 3H), 3.06 ( 

m, 1H), 3.17 (m, 1H), 3.38 (m, 1H), 3.92 (m, 3H), 4.39 (dd, J = 7.282 

.0 Hz, 1H), 4.93 (d, J = 11.4 Hz, 1H), 5.09 (d, J = 11.4 Hz, 1H), 7.1 

3-7.50 (m, 7H), 8.04-8.17 (m, 2H); MS m/z 378 [M+H]+. 

[0259] mmtH 2 

4JU7 x ~)l ( 2 S , 5 R) -6- (^yVJl/t^V) -7 

-**7-1, 6-VT+fdVO • [3. 2. 1 ] tOOy- 2 

:> U — K 

[<b83] 

o 

o OBn 
III-42 

[0260] XIM1 
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1-te 2- (4 - Jiy (2S, 5R 

) -5- ( ( ( h 'J 0 • Pp< h*i>) Jl) 7$ 

J) 1, 2 -Vti)\yit^V\y-k Jfclil-tert-^ 

JU 2- (4-;bJUA^ )17JL-)1) (2 S, 5 R) -5- ( 

JU*dp^) (^PP^JU^-JU) 75 7) 2 

i/ U— h 

1-te rt-^fib 2- (4jU7x-jU) (2S, 5 

R) -5- ( 7$;) 2-vt>)ift* 

is U- K (^JfetfiJ 11, 7 3 9 m g % 1. 57mmol) ZRfrkVO • • * 

$y (1 4mL) IZfeMLs frftLtco V4 V 7°P tMHf JU7 5 > (40 

7mg) , (2 7 5 m g ) £JPx.O. 5 U T L C (C 

xmrn^^o^m^m-mLtco £&< 

(Cft L/Co 

[0261] X*M2 

4>/U7x-JU ( 2 S , 5R) -5- ( 

( ( h U 0 • n* h*i>) tiJl>7$=Jl>) 7$ J) t^'JVy- 2-tUUt^ 

*>lx—k t/c&4jU7x-JU (2S, 5 R) -5- ( (^ 

(^PP^;U#->/U) 7$s) efjisy- 2-tuit<*v 

u-k (D*$yx)ifoymm 

±§EI*M1 (DM^lZ7k)$;T*OyXJl>fcym ( 1 . 04mL) £JP;iT 

Wk^Mkt &Z.£tZ< &IKcft L fco 
[0262] X*M3 

4-^JUA^E-f ;U7x-jU ( 2 S , 5 R) -6- (^yV)lt^V) -

7 — * dp V — 1 , 6-y>Hft^>^P [3. 2. 1 ] tO$y~ 2-till# 

dpi> U— h 

±§EI*M 2 ©;f^t)£7jO£ 1 M U * A7jC^& ( 1 . 76g/ 

1 8mD izffiT^o. zmmmmks mm^ju (70mD 
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mm. (2 0 m L) , fgfflfiWTK (20mL),fiS 
( 2 0 m L) -e^jfL/co h U £ A)t 

iitis ;lE)jilsb/co 'J 7P7 h^77 ̂  - (^dp+f 

>/Siif^=1/2-0/10) ICttU iIM3 8 2mg^ifc 

(3ISIIIX$6 1 %) o 

'H NMR (400 MHz, CDCL3) 8 1.70-1.80 (m, 1H), 2.08-2.30 (m, 3H), 3.07 

(d, J = 12.0 Hz, 1H), 3.18-3.20 (m, 1H), 3.39 (m, 1H), 4.39 (dd, J = 

7. 1&2.2 Hz, 1H), 4.93 (d, J = 11.4 Hz, 1H), 5.08 (d, J = 11.4 Hz, 1H) 

, 5.50-6.30 (m, 2H), 7.20 (m, 2H), 7.35-7.53 (m, 5H), 7.86 (m, 2H); M 

S m/z 396 [M+H]+. 

[0263] mmm4 3 

4S**>2JJU<K-JU7X-JU ( 2 S , 5 R) -6-

) — 7 — * * V — 1 , [3. 2. 1]*^>-2-;b 

JlsTH^ris L>— h 

[fc84] 

o 

iii-43 

[0264] 1 

1 - t e r t -7'> Jl> 2 - (4 -JU7 x-Jl) (2S 

, 5 R) — 5 — ( ( ( MJ^PP* 

ifUJVy-l, 2k Sfc(i1 - t e rt 

-7>>/U 2 - (4S*$/^jJU/K-JU7x-JU) (2S, 5R)-5 

- ( (^yvjut^v) (Onntuitf-Ji) t^'jVy- 1, 2 

- JUTK*:> U — K 

1 - t e r t -7'>Jl> 2- (4-p< JU7X-JU) (2 
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S, 5 R) — 5 — ( T$y) 2-Vt) 

h (^#6011 12% 6 2 8m g, 1. 30mmol) 0 

UU^^y ( 8 m L ) 7 7°P JU7 5 > (2 6 Omg 

) ^JPx.T7K)ftL/co M&MIZ h 'JfcXfy (1 6 9 m g ) ^rJPx.0. 5 0# 

t z> z. t te < ;MC# L tc o 
[0265] I*M 2 

4-/ h^v^JU/K-J^x-JU ( 2 S , 5 R) -5- ( (^yV)Ut 

*:>) ( ( MJ £PPP< S*s» tlJltf—Jl) 757) t:°^<'J Vy~ 2-tl 

M>yL/- k ^/c(i4-p< Kdp'v^v'U#—;U7 x-jU (2S, 5 R) 

-5- ( (^ P UtlJU^—JU) 7$ J) tf^'JVy-2 

-jojisTii^vu—hs (D^ o yxiifoymUL 
±§EI*M1 ow^mzyk^^oyx^ym (O. 6 5ml_) £JP;iT 

T LctcTMs^^^^jjxs^mnL/co 
#itf 5 d «h te < ;^iS(:^ L fco 

[0266] 1*3=3 

4-y h+y^J^-Jb7xzjl/ ( 2 S , 5 R) -6-

v) — 7 — * * V — 1 , 6-^7Hf^>^P [3. 2. 1]*^>-2-

U— h 

2 <DM&W*fc%i 1 M U 0 ( 1 . 1g/9 

mL) (C)itTLO. 5 ffEltxfjl/ (6 5mL) £rJPx.T:£Mls M 

M mm (20mD , tsaawyx (20mD , (2 
OmL) Tjlll;^)5t}f, M7K«vv7A)Jli§s ;1E)1ISL/C0 

m^omw^mm^A/^v-y o/n *imb 
1 80mg^ffc (3I*M®^X$3 4%) 0 

iH NMR (400 MHz, CDCL3) 8 1.67-1.82 (m, 1H), 2.06-2.30 (m. 3H), 3.06 

(m, 1H), 3.17 (m, 1H), 3.38 (m, 1H), 3.92 (m, 3H), 4.39 (dd, J = 7.2& 

2.0 Hz, 1H), 4.93 (d, J = 11.4 Hz, 1H), 5.09 (d, J = 11.4 Hz, 1H), 7. 
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13-7.50 (m, 7H), 8.04-8.17 (m, 2H); MS m/z 411 [M+H]+. 

[0267] 

4JL-)l ( 2 S , 5 R) -6-

— 7 — * dp V — 1 , [3. 2. 1]*^>-2-till 

#dpi> U— h 

[fc85] 

1-te 2- (4 - JL~)D (2S, 

5 R) -5- ( ( ( h U Onn* hdp^>) 

1, 2k tfcli 1 - t e r t -

7^)1 2- (4-)l) ( 2 S , 5 R) — 5 — ( 

(s<yV)itdp^>) 2-*; 

^;u#dp'>' u— h 

1-te 2- (4 - JL-JI) (2S 

, 5 R) — 5 — ( (^yvjut^v) 7$;) 2-^^ 

tf\dp:> U— h (^ISte^y 1 3, 4 9 3 m g % 0. 98mmol) 0 • 

n*$y (8 m L) (C)^?U V4 7 7°P 5 > (2 6 Omg) 

£JPx.T7jOft L/c0 ;Fb^tHC h U fcxtfy (1 6 9 m g ) %])Qx. 0 . 5 

TLC(CT*IS^t)^©JKS£^L/co 

6 d <h ft < L fc0 

4)lX)lfr-)l7 JL-)\y ( 2 S , 5 R) — 5 — ( (^>^U*dp 

:>) ( ( MJ S*s» t>Jl/7i-s=J[s) 7$S) d't'J Vy - 2 -t)Jl> 

#dpi/U-h, t/c&4JU3JU*-,IU7:L "JU ( 2 S , 5 R) -5 

O' OBn 
III-44 

[0268] I*M 1 

[0269] X*M2 
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- ( (Onntuitf-)i) T$y) isy-2-*j 

[y— k &?<• oyxjifoyi£iH 

±§EI*M1 (DM^lZ7k)$;T*0yXJl>fcym (0. 6 5mL) 

5Mmniss T 

#111" & d £ te < L fco 
[0270] X*M3 

JL~)1 ( 2 S , 5 R) -6- (^yis)lt^is 

) — 7 — * * V — 1 , [3. 2. 1]*^>-2-;b 

v'U/Kdr'v U— h 

±IEX*M 2 1 U * ( 1 . 1g/9m 

L) (C)^TLO. 5h mfts mm^JU (6 5 m L) ^J1 

£ 1 M ( 2 0 m L ) , tSfflfiWTK ( 2 0 m L ) , f£ffl:£j£7K (20m 

L) X\mX)9t)$. M7K« v is OA -e$£'j#s }Jt^s ;lE)jilsb/co 

^omw^^v-y/Mtxfju d/1) 5ix, *IS 
2 3 9 m g £?#fc (3 5 7 %) 0 

'H NMR (400 MHz, CDCL3) 8 1.69-1.81 (m, 1H), 2.07-2.34 (m. 3H), 2.99-

3.11 (m, 4H), 3.13-3.23 (m, 1H), 3.39 (m, 1H), 4.41 (d, J = 5.5 Hz, 1 

H), 4.94 (d, J = 11.4 Hz, 1H), 5.09 (d, J = 11.4 Hz, 1H), 7.29-7.58 ( 

m, 7H), 7.94-8.11 (m, 2H); MS m/z 431 [M+H]+. 

[0271] mmm4 5 

U y-8-4Jl ( 2 S , 5 R) -6- (^yisJUt^is) -7-t* 

7-1, 6-is7*f£is0n [3. 2. 1 ] fO$y-2 -1) \s-

h 

[fc86] 

O' OBn 
III-45 
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[0272] Iig1 

1-tert-^ib 2- >J>-8-4JI,) (2S, 5R)-5 

- ( ( ( h U 0 • h*:>) T$y) tf 

^'jvy-l, 2 k 1-tert-^ib 2 

- (*y"JV-8->NU) (2 S, 5 R) — 5 — ( ( 

1-tert-^ib 2-(*yj>-8--f,/U) (2S, 5R) -

5- ( (^yvjut^v) 2 

h (^ISte^y 1 5, 4 8 8 m g % 1. 02mmol) 0 • • ?*• 0 > ( 

8 m L) V7°P > (2 6 Omg) ^tWXXyk 

L/Co ;Fb^tHC h U /t^y> (1 6 9 m g ) 0 . 5 mmMW U T 

Lcizxmmit^m^fonsL^mmLtco tte< 
MML/c o 

[0273] H 2 

U y-8-4)1 ( 2 S , 5 R) — 5 — ( ( (h 

'J^PP^ h^r^) t>J\s7i-s—J\s) 757) $/>-2 -tUlsrf^VU-

k U >-8-^r>/U ( 2 S , 5 R) — 5 — ( 

) (OantiJU^-JU) 7$y) 2 -tuisrf^vu- k 

O yxjifoy i£iH 

±§EI*M1 ©;Fb^tHC7K;ftTP<^>3JU*>il (0. 6 5 m L) £jQ;iT 

TLC(CT*IS^^^©JjXS^:5ilHL/co 

1" 5 d <h te < L fc0 

[0274] X*M3 

*7 U >-8--nu ( 2 S , 5 R) -6- -7-* 

*7-1, 6-^Z+f • [3. 2. 1 ] y-2U 

- h 

±1 BX*M21 M U *A7jc^& (1 . 1 g/9 

mL) (C)^TLO. 5 0^1#, MlxfJU (6 5mL) tklJUTLXftMs M 
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M mm ( 2 0 m L ) , fgfflfiWTK ( 2 0 m L ) , (2 

0 m L) M7K« V 7^ is OA )Jli§s )lE)jilsL/c0 

W/k&is 'J K^77 -r - (^*y-y/wm^3- )\s = 1 / 

1 ) iztt U 2 6 5 m g £?#fc (3 6 4 %) 0 

!H NMR (400 MHz, CDC l3) 8 1.87-2.02 (m, 1H), 2.07-2.21 (m, 1H), 2.24-2 

.39 (m, 1H), 2.45 (dd, J = 15.3&6.8 Hz, 1H), 3.20 (br d, J = 12.0 Hz, 

1H), 3.44 (br.s., 1H), 3.83 (d, J = 12.0 Hz, 1H), 4.58 (d, J = 7.7 H 

z, 1H), 4.96 (d, J = 11.3 Hz, 1H), 5.11 (d, J = 11.3 Hz, 1H), 7.29-7. 

57 (m, 8H), 7.72 (d, J = 7.2Hz, 1H), 8.16 (m, 1H), 8.80 (m, 1H); MS m 

/z 404 [M+H]+ 

[0275] 6 

5~0UU*J ^>-8-4^ ( 2 S , 5 R) -6- (^yisJUt^V) 

— 7 — * dp V — 1 , 6-is7*f£is0n [3. 2. M tO$y-2-tl)l 

#dp i/\y— h 

[<b87] 

IN-46 

[0276] H 1 

1 - t e r t - )\s 2- (5-^PPdpy|J>-8--f,/U) (2S, 

5 R) -5- ( (^>^u*dp^>) ( ( h U Onn* hdp^>) 

2-istl)ltf*is[s-k tfcli 1 - t e r t -

7^)1 2- (5-^PPdpyU>-8--T>/U) (2 S, 5 R) -5 - ( 

(^>^u*dp^>) (Onntuitf-Ji) 2-is 
tuutf^is Is — h 

1 - t e r t - 73- )l 2- (S - 0 nn* J y - 8 - 4 )\s) ( 2 S 

, 5 R) — 5 — ( (^>^u*dp^>) 7$ J) d^Visy- 1, 2-istlJl 
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h 16, 5 8 6 m g % 1. 1 4 m m o I ) 0 • 

(8 m L) V4 7 7°P >/U7$ > (2 6 Omg) 

£}JP *."C210ft M&yaiz h U JfrXfy ( I 6 9 m g ) £JPx. 0 . 5 0#Fai 

TLC(CT*IS^t)^©JRS£«lL/co 

£ £ £ & < L fc0 

[0277] H 2 

5-^PP*y u >-8--r>/U ( 2 S , 5 R) -5- ( 
s» ( (s'j^pp^s*s» ^JUTK-JU) 7$y) \f^)Vy-2 -tui> 

#^>U-k £/c&5-^7PP*y u V-8->NU ( 2 S , 5 R) -5 

- ( (^PP^;U#->/U) r$y) d^)Vy-2-ti 

[y— k oyxjifoymik 
±IBX*M1 ©;Fb^tHC7K;ftT^>3JU*>il (0. 6 5 m L) £JP;iT 

TLC(CT*IS^t)^©JRS£«lL/co 

#111" 5 d £ te < L fc0 

[0278] X*M3 

5-^PP*y U >-8--T>/U ( 2 S , 5 R) -6-

) — 7 — * * V — 1 , 6-y>Hft^>^P [3. 2. 1]*^>-2-;b 

v'U/Kdr'v U— h 

±§EI*M2©Jl^ti^JOft 1 M U *ATK;^ (1 . 1 g/9 

mL) IZffiTLO. 5 0^1#, MtxfjU (65mL) ^ 

$Ui£1 M ( 2 0 m L ) , fgfflfiWTK ( 2 0 m L ) , (2 

OmL) M7K«Vv7AT^'ifs )Jt^s )lE)jilsL/co 

JU"C8fc& LT, *IIHb^t)1 7 8mg^ffc ( 

3ISII1R$3 6%) o 

'H NMR (400 MHz, CDCL3) 8 1.84-1.99 (m, 1H), 2.09-2.21 (m, 1H), 2.24-

2.48 (m, 2H), 3.20 (m, 1H), 3.42 (br.s., 1H), 3.75 (d, J = 12.0 Hz, 1 

H), 4.57 (d, J = 7.7 Hz, 1H), 4.96 (d, J = 11.4 Hz, 1H), 5.12 (d, J = 

11.4 Hz, 1H), 7.33-7.58 (m, 7H), 7.62 (d, J = 8.2Hz, 1H), 8.57 (dd, 
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J = 8.6&1.6 Hz, 1H) 8.86 (dd, J = 4.2&1.6 Hz, 1H); MS m/z 438 [M+H]+ 

[0279] 1 

isJL^)l7$; (2 S, 5 R) -6- (^yisJUf^is) -7-**V-

1, 6-is7+f£isOU [3. 2. 1 ] tOO >-2 -tlJU^^rV U— h 

[fc88] 

tert— ( 2 S , 5R) -5 - ( ( ( h 'J 0 

• PP< h*^>) tuu^-ju) T$y) -2- ( ( y) t*is 
) £^)Vy- 1 k £.tc&t e r t - 7'> 

)l (2 S, 5R)—5 — ( (s<yV)lt*V) (0UUtlA7i(-A) 7$ 

j) -2- ( ( (^xfjuz^y) t*is) ¥^i)Vy-'\ -

tlJUtf^is Is — h 

tert-^fib ( 2 S , 5 R) - 5 - ( 7$ 7 ) 

-2- ( ( (^xfjuz^y) £s<ijvy- 1 

U- h (^WJ 18, 4 2 4 m g % 1. OOmmol) • 

• (8 m L) (C)^?U V 4 V7°P > (2 6 Omg) 

^JPA.T7K)ft L/Co ;Fb^tHC h U fcxtfy (1 6 9 m g ) %])PA. 0 . 5 0#Fai 

TLC(CT*IS^t)^©JKS£^L/co 

& d <h & < L fc0 

(2 s, 5 R) - 5 - ( (^<yis)[st*is) ( ( h 'J Onn* h*^>) £ 

T$y) -2- ( ( (isJL^)l7$ J) t*is) tlJU^-JU) tf 

( 2 S , 5 R) — 5 — ( (^PP^U 

#-ju) z^y) -2- ( ( (^xfjuz^y) **^>) ^JU^-JU) 

ff 

O' OBn 
III-47 

[0280] X*M 1 

[0281] H 2 
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>JV>S 

±§EH1 (Dm^lC7k)§T*OyXJl>fcym (0. 6 5mL) %MTLT 

#111"5 d t te < KJimzttLtco 
[0282] I*M3 

(2 S , 5 R) -6- ('O v) -7-**7 

-1, 6 —-vT7"1/• [3. 2. 1 ] tOOy- 2h 

±§3H 2 0;F^tJ£;>JO£ 1 M m&mti 'J 0 Afr®& (1 . 1g/9 

mL) (C)iSTLO. 5 0tfe^l^ MlXfJU (6 5mL) M 

ii^lM (2 0 m L) , (2 0mL) % (2 

0 m L) -e]III^}$t}t. ME)l^U/c0 

'J tlflV-h^AO PT VV=i~J 4— ;U = 2/ 

1 ) left Us 2 0 3 m g £?#fc (3 5 8 %) 0 

!H NMR (400 MHz, CDC l3) § 1.05-1.18 (m, 6H), 1.64-1.80 (m, 1H), 1.97-

2.19 (m, 3H), 2.88-2.99 (m, 4H), 3.04 (s, 2H), 3.30 (br.s., 1H), 4.13 

(m, 1H), 4.90 (d, J = 11.4 Hz, 1H), 5.05 (d, J = 11.4 Hz, 1H), 7.29-7 

.48 (m, 5H); MS m/z 348 [M+H]+. 

[0283] HJte0!l4 8 

(2 S, 5 R) - 6 - - 2 - ( ( ( ( 1 -7xz;Hf 

'Jf» tiJl/jfi-JU) -1, 6-VT+f^VOU [3. 2 

. 1 ] tooy-7-ty 

[<fc89] 

O' OBn 
111-48 

[0284] 111 

tert - ̂  (2 S, 5 R) - 5 - ( ((hVO 
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an* h*:>) tiJltf—)l) 7$ J) -2- ( ( ( (1 -7x-Jl/Xf Ijf 

y) 7$J) t^i/) -h)v$—)D tf^'jvy- 1-tuisrf^i/U—^ 
/c(it e r t - (2S, 5 R) - 5 - ( (^yi/JUt^i/) (OUU 

tl)\stf-)\s) 7$;) -2- ( ( ( (1 -7x-JHf Uf» 7$;) t 

%-i/) tlJUtf—JU) 'J i/y— 1 -tu[^7i<^riy U— h 

tert -7^)1 ( 2 S , 5 R) - 5 - ( (^<yi/)lt*i/) 7$ J ) 

-2- ( ( ( (1 -7xzjHf Uf» 7$y) t*i/) tf 

i/y- 1 -±>)ltf*Vls-h (^wyi 9, 1. 4 3 4 g % 3. 067 

mmo I) «TK^PPP<^> (3 2 m L) U ^V^PtfJH 

(7 9 2 m g ) A-TTK/P L/c0 h U **>7*> (5 1 

8 m g) £flP*. 1 5#$#U T L C L/c0 

L/co 

[0285] XI2 

h'J^PP^f^ ( (3 R, 6 S) —6— ( ( ( ( 1 — 

7xzjHflJf» 7$J) t*i/) ti)Ut<-)U) i/y- 3 -4 A 

) k Sfctt ( (3R, 6 S) — 6 — ( ( ( 

( 1 -7i-iHf Uf >) 757) ^JU^-JU) t°^U^>-3 

--HU) 'J K\ 

±§EH1 ©;Fb^tHC7jO£TP< ^ >3JU*>I£ ( 2 . 9 5 g ) £JPPLT 3 

0£f^£#U TLC(CT*IS^t)^©JRS£«lL/co 

#111" 5 d <h te < tfunictt L fco 
[0286] XI3 

(2 S, 5 R) - 6 - (s<yi/JVt*i/) - 2 - ( ( ( ( 1 -7xzjH 

fjf>) 75 7) t*i/) ^JU^-JU) -1, 6-y>Hft^>^P [3. 

2. 1]tOOy-7-*> 

±§EH2 ©;f^t)£7jO£ 1 M U £ ATK;^ (3 3 m L) (C 

>&TL 10^*1#, (1 OOmL) 0. 1M 

mm (1 OOmL) , tSfflfiWTK (1 OOmL) , f£ffl:£j£7K (100m 
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L) O* is OA }Ji^s 

o 'J 7A^7 P7 h^77 ̂  )V= 1 

/I) ICttU iIM6 6mg^|fc (3lSM$6%) 0 

!H NMR (400 MHz, CDCL3) 8 1.81 (m, 1H), 2.03-2.22 (m, 2H), 2.38 (m, 1 

H), 2.41 (s., 3H), 3.09(m, 1H),3.16(m, 1H),3.25 (br.s., 1H), 4.33 (m, 1 

H), 4.93 (d, J = 11.4 Hz, 1H), 5.08 (d, J = 11.5 Hz, 1H), 7.32-7.49 ( 

m, 8 H), 7.75(m, 2H); MS m/z 394 [M+H]+. 

[0287] 9 

1, 3-isf*V~'\, 3-V\l^U-2.W-4sMy^-)\s-2-s[)\s 

(2 S, 5 R) -6- (^yisJUt^is) — 7 — * dp V — 1 , 6-is7*f£ 

isO • [3. 2. 1] tOO y~ 2-tU^Tt^is Is— h 

Hb90] 

III-49 

[0288] X11 

1-tert-^ib 2 — ( 1 , 3-^**7-1, 3-5/'kh'P-2H 

--r y K-JU-2--r )i) (2 s, 5R) -5- ( (^>^u*dp^> 

) ( (MJ£PP*S**» 2-v 

tlJUtf^is Is-k Sfcttl -t e r t-7*f^ 2- (1, 3-y>dpV 

-1, 3-ist: KP-2 H-4 V4 y \i-)\s~2-s( )\s) ( 2 S , 5 R) 

-5- ( (^>^u*dp^>) (Onntuitf-)i) 75 7) 

, 2 -istUl/Tfi^is Is— h 

1-tert-^ib 2 — ( 1 , 3-^**7-1, 3-y±KP-2 

H--r y \i-Jl-2-4 Jl) ( 2 S , 5 R) — 5 — ( (^>^JU*dp 

*» 'J is y- 1, 2h (HMJ2 0, 4 9 

5 m g % Immo I) ^W^^PP^V (8mL) is -f V 7° 
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• > (2 6 Omg) £Jp *.T2lOft btca ;Fb^tHC h 

> (1 6 9 m g ) £JPx.O. 5 0#^$# U T L C 

£flls§ Lfc0 5 d <h & < Lfc0 

[0289] XI2 

1, 3-^**7-1, 3-^t KP-2 H--f v-T > K-JU-2-^JU 

( 2 S , 5 R) - 5 - ( ( ( MJ^PP* *J 

JU^-JU) z^y) tr^'j2K £tc& i, 3-*>* 

**7-1, 3-^t KP-2 H--r V-r > ̂ -Jl-2-4 Jl ( 2 S , 5 

R) -5- ( (^>^u**^>) (^pp^;u#-ju) z^y) 

- 2 u— K oyxjifoymik 
±§EH1 ©;Fb^tHC7K;ftTP<^>3JU*>il (0. 6 5 m L) ^JPx.T 

TLC(CT*IS^t)^©JRS£«lL/co 

#111" 5 d <h & < L fc0 

[0290] XI3 

1, 3-^**7-1, 3-V\l^U-2W-4sMy^-)\y~2-4)\y 

( 2 S , 5 R) -6- ('O^JU**^) — 7 — * dp V — 1 , 

£:>^P [3. 2. 1 ] *££ y-2-^jU#dpi> U— h 

±§EI121 M U *ATK;^ (1 . 1g/9 

mL) IZffiTLO. 5 0^1#, MtxfjU (65mL) ^ 

$Ui£1 M (2 0 m L) , tSfflfiWTK (2 0mL) , (2 

OmL) V /f ̂  is OA )Jt^s )lE)jilsL/co 

'J^)W7A^P7 h^77<- (^dp+fV/Mtxf )\s= 1 / 

1) ICttU iIM3 7 4mg^|fc (3lSIM$8 9%) 0 

!H NMR (400 MHz, CDCL3) 8 1.75-1.79 (m, 1H), 2.09-2.29 (m, 3H), 3.20 

(m, 2H), 3.38 (br. s., 1H), 4.54 (d, J = 6.9 Hz, 1H), 5.00 (d, J = 11 

.4 Hz, 1H), 5.08 (d, J = 11.4 Hz, 1H), 7.34-7.46 (m, 5H), 7.77-7.85(m 

, 2H), 7.85-7.93(m, 2H); MS m/z 422 [M+H]+. 

[0291] mfe0iJ5 0 
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S-K^>JU ( 2 S , 5 R) -6- — 7 — * dp V — 1 

, 6-i/7-if£V0 U [3. 2. 1 ] tOO y~ 2*i — h 

[^91] 

0 sOBn 

111-50 

[0292] X11 

tert-^jb ( 2 S , 5 R) - 5 - ( (^>^U*dp^>) ( ( h U 0 

ppp< hdpi>) -2- ( 

) 1 -^;u#dp^>u-k Sfclite (2S, 

5 R) -5- ( (^>^U*dp^>) (^PP^JU^-JU) T$y) -2- ( 

( Kf 1) )D 'J i/y— 1 -tu[^7i<^riy u— K 

tert-^fib ( 2 S , 5 R) - 5 - ( (^>^U*dp^>) 7$ J ) 

-2- ( ( Kf 1) U Vy- 1 -^;u#dp'>' u— h 

(^ISte^y 2 3, 1 0 4 m g % 0. 1 94mmo I ) 0 • • ̂ 0 > ( 

8 m L) IZfeMLs V4 7 7°P > (5 0. 2mg) £jQ;iT 

L/Co M&mz h U /t^y> (3 3 m g ) A. 4 0 U TLC 

b/co d tte < &x 

KC^L/Co 

[0293] XI2 

( 2 S , 5 R) - 5 - ( (^>^u*dp^>) ( ( h U Onn* hdp^>) t) 

Ayji-A) T$y) -2- ( (Kf%>;uf*) ti)Ut<-)U) t 

tc.lt ( 2 S , 5 R) — 5 — ( (^>^U*dp^) (^PP^JU^-JU) 7$ 

y) -2- ( (Kf%>;uf*) CDP<^>3JU*> 

mm 
±§EH1 (DM-gymzfr^T* 0 yxjlsfcym ( 1 8 6 m g ) £jQ;iT 2 

o^p^t^u TLcizrmm^^(Dnm^mmLtc0 
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#111" & d £ te < L tc0 

[0294] XI3 

S - K^>JU ( 2 S , 5 R) -6- (^>^U*dp^>) -7-*dpy-

1, 6tTS/^P [3. 2. 1 ] y- 2 *x — h 

±§EI12 ©;f^t)£7jO£ 1 M U * ATK;^ ( 2 m L) izffi 

TLo. cioomD -zmRs o. 1 
M M (1 OOmL) , fSfflfiWTK (1 OOmL) , (100 

mL) M7K« V is OA i§I^lEai L 

fco 'J 7 A^7 P7 h^7 7 ̂  - (^dp+fv/Mtxf )V = 

1 /1) izttbs 33. 4 m g £?#£ (3 iianw 3 
7%) o 

'H NMR (400 MHz, CDCL3) 8 0.82-0.97 (m, 5H), 1.21-1.33 (m, 15H), 1.50 

-1.62 (m, 4H), 2.00 (m, 2H), 2.21 (m, 1H),2.79 (d, J = 11.9 Hz, 1H), 2 

.88 (m, 2H), 3.07 (d, J = 11.9 Hz, 1H), 3.29 (br.s., 1H), 4.06 (m, 1H 

), 4.91 (d, J = 11.5 Hz, 1H), 5.05 (d, J = 11.4 Hz, 1H), 7.33-7.44 (m 

, 5H); MS m/z 461 [M+H]+. 

[0295] mmm 51 
S— (4 — tert — ( 2 S , 5 R) — 6 — (^y-yJV 

**:>) — 7 — * dp V — 1 , 6-i/7+f \f.W P [3. 2. 1]*^^>-

2 -tiJltfJ- K 

[fc92] 

[0296] X11 

tert-^jb ( 2 S , 5 R) - 5 - ( (^>^U*dp^>) ( ( h U 0 

o OBn 
111-51 
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• Pp< h*v) - 2- ( ( (4 — t e rt ~7^-JU7 

JL-JU) f*) tUi/Tfi—Ji/) U Vy— 1 U— k 

ert-^ib (2 S, 5R) -5- (^PP^JU 

#-jU) 7$y) -2- ( ( (4-te rt -7^)17 f *) tlJl 

#-)D fc°^ 'j Vy- 1 ~ t\)lt<*V [y ~ h 

tert-^Jb (2 S , 5 R) - 5 - ( (^>^U**^>) 7$ J ) 

-2- ( ( (4-te r t -7'> ;U7x-jU) f*) U ^ 

y— 1 — ft JUAJN*^ U— K 24, 1 9 4 m g % 0. 389mmol 

) »y^PP^> (8 m L) 

(1 OOmg) U/co iEp^1#) HI S 'J 7ft 3 V (6 5. 8mg) 

£iD*.4 5#$#U T LC(CT*IS^t)^©JRS£m£U/c0 *4b&M 

mm^mt ;MC# L tc0 
[0297] 1*12 

(2 S, 5R) -5- ( (^>MJpi/) ( ( h U ^PP^ h*v) £ 

7^) -2 - ( ( (4-te rt -7^)17 JL-)D f*) tl 

(2 S, 5 R) — 5 — ( (s<yV)ls**is) 

(7 PPAM-JL/) 757) -2- ( ( (4- (tert -7'> ;U) 7i 

-JU) f*) 

±13X11 0 >3JU*>1£ (3 7 3 m g ) ^QptT 3 

0#P^f#U TLC(CTMS^^0l|X^^5ilIL^o 

#MT 5 d <h ft < ^Xllctt U/co 

[0298] XI3 

S — (4 — tert — 7^~JU7 JL—JU) (2 S, 5 R) —6— (^yi; 

JU**:>) — 7-**7-1, 6 —Vy-vf P [3. 2. 1]*^^> 

- 2 h 

±1EX12 1 M U 0 A7jC^& (4 . 2 m L) (C;f§ 

Tui0trB^i#, Rid oomD -e=?m O. IM 

M(IOOmL), (1 OOmL) , (1 OOmL 
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) ?jt®s ;iE)iisL/c0 mm* 

CDIIft;i/ (3/1s 8mL) , ^*+)"7 (2x8mL 

) *£$£']# U «^|6 8mg^|fc (3 IfISiE« 4 1 % 

) o 

'H NMR (400 MHz, CDCl3) 8 1.32 (s, 9H), 1.54 (m, 1H), 2.01 (m, 2H), 2 

.18-2.28 (m, 1H), 2.90 (d, J = 12.0 Hz, 1H), 3.17 (d, J = 11.7 Hz, 1H 

), 3.32 (br.s., 1H), 4.21 (d, J = 6.9 Hz, 1H), 4.93 (d, J = 11.5 Hz, 

1H), 5.07 (d, J = 11.5 Hz, 1H), 7.31-7.46 (ra, 9H); MS m/z 425 [M+H]+. 

[0299] 5 2 

S- (4 — - KP7x~;i/) (2 S , 5 R) -6- (^7^l/**i/) -

7-**7-1, 6-v7fk%>^P [3. 2. 1 ] *7<£7-2-±>)\,tf 

f * x — S 

[<b93] 

111-52 

[0300] 111 

tert (2 S, 5 R) - 5 - ( (^7:7>ll/**v>) ( ( K "J 7 

PP^S*^) tDltf-Jl) T<y) -2- ( ( (4-~ KP7JL-;U) ^ 

*) ti) 1/7}N"-;1/) tf^'JS/7- 1 -^JU/K*vU—h, Ifcttt e r t -7" 

(2 s, 5 R) - 5- ( (^7v;u**->) {Onn±)h>7$-JU) T 

$y) -2 - ( ( (4--SP7X-JU) f*) t?^'J:77-

1 -ft)l/<K*v U — K 

tert-7*^ (2 S, 5R) -5- ( (^>^**i/) 7$7) -

2 - ( ( (4-zhP7xzjb) f*) s77-1 

tf*t/U-S (H»J2 5S 3 7 1 m g x 0. 7 6mmol) »7^>^P 

P^^> (8 m L) (C;tMU V4 7 7°P LMUXf )17 $ 7 (1 9 6mg) 
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£JP7LT7J0£ L/Co M&mz h 'J fcxfy (1 2 8 m g ) 2 0^1# 

u TLCL/CQ TMb^mstti^si-r5d 

[0301] XI2 

( 2 S , 5 R) - 5 - ( (s<yis)VJ*is) ((h'J^PP^h * is) till 

<K—JU) 7$S) -2- ( ( (4-~hP7 JL-JU) f*) t>Jl/7i-s=J[s) tf 

^'J^X ( 2 S , 5 R) — 5 — ( (^X^JU**^) (^PP^>/U 

<K—JU) 75 7) -2- ( ( (4-~hP7 JL-JU) f*) t>Jl/7i-s=J[s) tf 

^U^x (Dtoyx)ifry 
±IBX11 (DM-gymzfr^T * 0 yxjlsfcym (730mg) £jQ;iT 2 5 

itf5 d <h &<&xHcttLfco 

[0302] XI3 

S- (4-"hP7x-jU) (2 S, 5 R) -6- (^X^JU**^) -

7 — * dp V — 1 , 6-y>Hft^>^P [3. 2. 1 ] tO$y~ 2-;bJU# 

x— h 

±§EX12 1 M U * ATK)^ (8 m L) izffiT L 2 

0^1#, (1 OOmL) 0. 1 M ( 

1 OOmL) , tSfflfiWTK (1 OOmL) , f£ffl:£j£7K (1 OOmL) Till 

*S7kfiiEi£ v is OA -e$£'j#s }Jt^s ;lE)jilsb/co W^is "J ts 

?)lt>Z>AO P7hy77<- JU = 1 /I ) (C{\t L, 

rV-y/mm^JU (5/1, 2x6mL) n& 

mm U 8 7. 3 m g £?#fc (3 XlfitlM 

2 8%) o 

!H NMR (400 MHz, CDCL3) 8 1.58 (m, 1H), 2.07 (m, 2H), 2.19 -2.34 (m, 

1H), 2.87 (d, J = 11.9 Hz, 1H), 3.23 (d, J = 11.9 Hz, 1H), 3.36-3.48( 

br.s., 1H), 4.25 (d, J = 6.4 Hz, 1H), 4.95 (d, J=11.4 Hz, 1H), 5.09 ( 

d, J = 11.5 Hz, 1H), 7.37-7.49 (m, 5H), 7.65 (d, J = 8.8 Hz, 2H), 8.2 
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4 (d, J = 8.8 Hz, 2H); MS m/z 414 [M+H]+. 

[0303] mmm 5 3 
s- (tf'J Vy-2-4 )V) ( 2 S , 5 R) -6- -

7 — * dp V — 1 , S-V7*f\Z*/<7U [3. 2. 1 ] tO$y-2-till# 

x— h 

[fc94] 

IM-53 

[0304] X11 

tert-^jb ( 2 S , 5 R) - 5 - ( ( ( h U 0 

• PP< hdp^>) -2- ( ( (t°u vy- 2 ->r )i) f 

*) 1 ~t)V is —k t/c&t e r t - 7° 

fJU ( 2 S , 5 R) — 5 — ( (^>^U*dp^>) {OUU T 

$y) -2- ( ( (t?'jiSy- 2-4)V) f*) tuu^-ju) d^'jvy-

1 -tlJltf^is [y— K 

tert— (2 S, 5R) -5 - ( 

-2- ( ( (tfj2--rA) f*) 

JU7l\dp:> U— h (^ISte^!J2 6% 886mg% 2. Ommo I) tk$i7kis 0 U 

Pp<^> (1 6mL) is 4 7 7°P (5 16mg 

) £JPPLT7JO£L/CO h U (3 3 8 m g ) 1 5^1 

#u TLC(cT*is^^^©jjxs^5iinL/c0 

[0305] XI2 

( 2 S , 5 R) - 5 - ( (^>^u*dp^>) ( ( h U Onn* hdp^>) t) 

juyj<-ju) r$y) -2- ( ( (t°u vy- 2 ->r JU) f*) 

( 2 S , 5 R) — 5 — ( (^PP;b 
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JU/K-JU) -2- ( ( (t°u *jy- 2 f*) 

'J v >s 0 * * > 7JU* 

±§BX*S1 ^ >3JU*>I£ (1 9 2 2 m g ) £jQ;iT 

3 0^WU TLCtCT^M^^CDJRS^sSL/co £•$)&*! 

gptit-t ̂ >z.tte< ;MC^ L fco 
[0306] XI3 

S- (£°iJVy-2-4Jl>) (2 S, 5 R) -6- (^>^U*dp v) 

— 7 — * * V — 1 , 6-VT-if^VOn [3. 2. 1 ]*£*:/-2-*jJU 

TKf* x— h 

±IBX*S 2 1 M V 0 (1 6 m L) (C 

/H~F L 1 J5J^££M£xf^ (1 OOmL) 0. 1M 

li (1 OOmL) % (1 OOmL) , (100m 

L) -eim^&}#, voA 
o 'J tl^fJUtl^AO •x' vy=7~? 1 - (^dp+J-V/Mtxf )V= 1 

/ 1 ) (Ctt U 8 4 m g £?#fc ( 3 XlfitlM 1 1 %) 0 

'H NMR (400 MHz, CDCL3) 8 1.56 (m, 1H), 2.02 (m, 2 H), 2.18-2.28 (m, 

1H), 2.94 (d, J = 12.0 Hz, 1H), 3.20 (m, 1H), 3.34 (br.s., 1H), 4.21 

(m, 1H), 4.92 (d, J = 11.5 Hz, 1H), 5.07 (d, J = 11.5 Hz, 1H), 7,30-7 

.46 (m, 6H), 7.50 (m, 1H), 7.56 (td, J = 7.9&0.9 Hz, 1H), 8.66 (m, 1H 

); MS m/z 370 [M+H]+. 

[0307] 5 4 

S- (5 hP t°'J Vy-2-4)1) ( 2 S , 5 R) -6- (^yV)l 

t*V) — 7 — * * V — 1 , Q-VT+f£V0n [3. 2. 

2 — ^3 x— h 
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[>fb95] 

III-54 

[0308] I|1 

tert-m ( 2 S, 5 R) - 5 - ( (^y^JUt^V) ( ( h <J 0 

PPP<h^>) tlJU7n-JU) 7$ J) -2- ( ( (5 -- hP tf'J 2 

-4)D f*) tuutf-iu) *>*>- 1 -tuisrf^vu- k t/c&t 

ert-W ( 2 S , 5 R) -5- ( (^PPM 

#-;U) -2- ( ( (5 -- KP tf'J Vy-2-4 )V) f*) ti)l 

<K—JU) S/V— 1 b— h-

tert-^Jb (2 S , 5 R) - 5 - ( (^yV^t^V) 7$ V) 

-2- ( ( (5-" Vu¥VVy-2-4 )V) f*) tDltf-A) 

y- 1 h mmn2 7, 2. 3 I g, 4. 7 2 mm o I ) 

«7K^PP^> (3 2 m L) izmmu V4 V7°P tfJUXf 

( 1 . 2 2 g ) £JPx.T7k)£ L/c0 h U (8 0 3 m g ) £ 

JPx.1 T 

ft5 d <h & < &XHCft L fc0 

[0309] XI2 

(2 S, 5R) -5- ( ( ( MJ^PP* * 

)ltf-)l) 7$y) -2- ( ( (5--^U£°'JVy-2-4Jl>) ?#) ti 

)ltf-)l) £tc& (2 S, 5 R) -5- ( (^XXU**^>) 

(^7 p nt))ltf—)l) 7$ J) -2- ( ( (5-x h P tf'J $/>-2--f JU 

) f*) 2JJU<KXJU) kf^'J^X ©P< 

±IBX11 ^ yXAfcym (4 . 5 3 g ) £JP;iT 3 

o^nit^u TLcizrmMfc&ys^coiixM&mmLtco 

jjM&r L fc0 
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[0310] XI3 

S- (5hP t°'J 2-4 )V) ( 2 S , 5 R) -6- {^.yV 

JUst^V) — 7 — * dp V — 1 , 6-i/7+ft%>7P [3. 2. 

- 2 — *x— h 

±IBX12 ©;f^t)£7jO£ 1 M U £ ( 5 2 m L) (C 

(3 OOmL) xmRs 0. 1M 
mm (3 OOmL) , mnmw* (3 0 0m L) , (3 0 0m 

L) v O* is OA }Jt:Ms M^IESSLfc 
o 'J 7 A^7 P7 h^7 7 ̂  - (^dp+fV/Mtxf JU= 1 

/I) icttu *IS^t)3 4. 8mg^|fc (3lSM$2%) 0 

'H NMR (400 MHz, CDCL3) 8 1.50 -1.69 (m, 1H), 2.00 -2.12 (m, 2H), 2.1 

9-2.31 (m, 1H), 2.87 (d, J = 11.9 Hz, 1H), 3.22 (d, J = 11.9 Hz, 1H), 

3.36 -3.40 (m, 1H), 4.27 (d, J = 5.9 Hz, 1H), 4.93 (d, J = 11.5 Hz, 

1H), 5.07 (d, J = 11.4 Hz, 1H), 7.36 -7.47 (m, 5H), 7.86 (dd, J = 8.7 

, 0.6 Hz, 1H), 8.50 (dd, J = 8.6&2.8 Hz, 1H), 9.41 (dd, J = 2.7&0.6 H 

z, 1H); MS m/z 415 [M+H]+. 

[0311] mfe0iJ5 5 

(2 S, 5 R) -6- (^>^U*dp^>) -2 - [ (2-f*dpy-1, 3 

-f 7Vl) Vy-3-4)D -1, 6-VyVdV0u [3. 
2. 1]tooy-7-ty 
[<b96] 

s o ^'p 
O OBn 

III-55 

[0312] X11 

tert-^jb ( 2 S , 5 R) -5 - ( (s<y*/JI/#**y) ((h 'JO 

PP^ hdp5>) tlJU^-JU) r$y) - 2 - ( (2 -f *dpv- 1 , 3 -f 
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- 3-4 JU) Vy- 1 k 

£fcl* tert-^jb ( 2 S , 5 R) -5- ( ('C/^U**^) (£ 

• • r$y) -2- ( (2-f**y-i, 3-^rVuVy 

— 3—4 Jl) tJJl/tf—JlA t0/>< 'J Vy— 1 \y— K 

tert-^fJU ( 2 S , 5 R) - 5 - ( {^<y V )Vt T $ J ) 

-2- ( (2-f**7-1, 3-f7x/U^>-3--r>/U) ^U^-JU) 

\) i/y— 1 -;fr ,/[•#*:> U— h (^ifte$!J2 8% 4 4 4 m g x 0. 98m 

mo I) «TK^PP^> (8 m L) 

T$y (2 6 Omg) A-TTK/P L/c0 tHC h U * 3 > (16 9m 

g) £JPPLO. 5 0trP^i#L, T LC(CT*IS^t)^©^S£«lL/co 

d <>:& < ;^ll(c{\t L/c0 

[0313] 112 

(2 S, 5R) -5- ( (^V^Jpy) ( (S'J^PP^SdF-S/) t) 

J\,7ii-J\s) 757) -2- ( (2-f**V-1, 3-f7y"'J^>-3-

-fJU) (2 S, 5 R) -5- ( (s<y*/)\, 

**s/) (^PP^UTK-JU) y$y) -2- ( (2-f**v-i, 3-

*jy- 3 -4)\y) tl)Utf-)U) (DtoyxufryWM. 

±§SIH (0. 6 5 m L) £JP;iT 

5#p^#u TLcizxmm^^mm^mLtc. 
#itf 5 d £ te < L fco 

[0314] 113 

(2 S, 5 R) -6- (^yV)Ut^V) -2 - [ (2-f**V-1, 

3-f7,/'Jy>-3-^Jl/) ^JU/K-JU] -1, 6-^7Hfti>^P [3 

. 2. 1 ] tOOy- 7 -*y 

±§EIl2 ©;f^t)£7jO£ 1 M U £ A7jC^& (1 . 1 g/9 

mL) (C)i§"FL0. 5 Blfflfjifl#, fFilllXf ;!• (6 5mL) ^^OA-T^ils # 

il^l M (2 0 m L) . tSfflfiWTK (2 0mL) , tSffl^TK (2 

0 m L) <f* V ̂  A-e$£'jts }ji^s ;lE)jilsL/c0 
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'Jtiffrti^ixOn-? K^77^- )l= 1 / 

1) ICftU 67mg^|fc (3lSIM$4 5%) 0 

'H NMR (400 MHz, CDCL3) 8 1.72-1.88 (m, 1H), 2.00-2.18 (m, 3H), 3.19-

3.41 (m, 5H), 4.56 (ddd, J = 11.7&7.4&5.4 Hz, 1H), 4.70 (ddd, J = 11. 

7&9. 1&7.4 Hz, 1H), 4.90 (d, J = 11.4 Hz, 1H), 5.03 (d, J = 11.4 Hz, 1 

H), 5.30 (m, 1H), 7.31-7.49 (m, 5H); MS m/z 378 [M+H]+. 

[0315] mfe0iJ5 6 

(2 S, 5 R) -6- -2 - [ (2-f**y-1, 3 

-t*WJVy-3~4 )l) -1, 6-VTV^VOu [3 

. 2. 1]tooy-7-*> 

utm 

tert— ZfJ-JV ( 2 S , 5R) -5 - ( ((h 'JO 

• PP< h*^>) tuu^-ju) r$y) -2- ( (2-f1,3-* 

*+txS'jVy- 3-4 JI) ¥^'J vy- 1 -±>)itf*vis- h 

, Sfclite rt-7'fjl/ (2 S, 5 R) -5- ( (^yVJUt^V) ( 

0 • y$y) -2- ( (2-f**y-i, 3-t^WJ 

Vy-3-4)D ¥^'J vy- 1 -±>)itf*vis- h 

tert-^fib ( 2 S , 5 R) - 5 - ( 7$ J ) 

-2- ( (2-f**V-1, 3-t*y-V'JVy-3-4)l) ti)Utf-)U 

) Vy- 1 -±>)ltf*Vls- h (HMJ2 9, 3 3 0 m g % 0. 76 

mmo I) ttWukV 0 UU t 0 y (6mL) ,y/f V^P bJl/Xf 

(1 9 6 m g ) *.T3lOft L/CQ h U fcXfy (13 5 

mg) ^jpx.0. 5u TLcL/c 

O' OBn 
III-56 

[0316] X11 
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o 5 £ tte < 

[0317] Xl 2 

(2 S, 5R) -5 - ( ( (K'J^PP^ K*v) ti)l 

7i<-J\s) 7$ 7) -2- ( (2-f**y-1, 3-**Htx/'J^V-3-

-fju) ^JUTK-JU) (2s, 5R) -5- ( (^xxu 

**^>) -2- ( (2-f**V-1, 3-

^dp+i-yiji;>-3--rju) ;b;u#-ju) 

JH 

±13X11 (0. 5 0ml_) ^1)PX.T5 

TLctcT^iM^^^^jjxm^^L/co 

itf 5 d £ te < ;^ig[:^ L tco 

[0318] XI3 

(2 S, 5 R) -6- -2 - [ (2-f**y-1, 3 

-**-9-Vje/>-3->r^) - i, Q-V7*f¥Wn [3 

.2.1] tooy-7-*> 

±13X12 ©£210% 1 M 'J 0 AikWM (o . 8 3 g / 7 

mL) (C)^TUO. 5 0#P^t#. MtxfjU (6 5mL) ^Q^T^Jf, M 

M wk (2omL), mnmw* (20mD % (2 

OmL) m:Ms MJBSifsLfco 

£:> 'J VV=?7 4— ;i/= 1 / 

1) fcttu mmib"£tM 1 6mg£?#fc (3llHlX$42%) 0 

'H NMR (400 MHz, CDCL3) 8 1.72-1.88 (m, 1H), 2.00-2.18 (m, 3H), 3.19-

3.41 (m, 5H), 4.56 (ddd, J = 11.7&7.4&5.4 Hz, 1H), 4.70 (ddd, J= 11.7 

89. 1&7.4 Hz, 1H), 4.90 (d, J = 11.4 Hz, 1H), 5.03 (d, J = 11.4 Hz, 1H 

), 5.30 (m, 1H), 7.31-7.49 (m, 5H); MS m/z 362 [M+H]+. 

[0319] ^»!)5 7 a 

2, 5-e/**y tfP'J v>- 1 ( 2 S , 5 R) -6- <yV)V 

-7-Tt"*y-1, 6-V7-tf¥V0n [3. 2. 
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2 h ( I I I - 5 7) 

[<b98] 

0 N^-
} Nv 

O OBn 
III-57 

[0320] I|1 

1-tert-^ib 2- (2, 5 - Vt * V tfP U - 1 - -f JU) 

( 2 S , 5 R) - 5 - ( ( ( MJ^PP* 

#-jU) y$J) k?s<iJV>- 1, 2k Sfcttl-t 

ert-^fjb 2- (2, 5 - Vt * V tfP U - 1 — -f JU) (2S 

, 5 R) — 5 — ( (Onntuitf-Ji) 7$y) 

1, 2 — U— h 

tert-^jb 2- (2, 5 — Vt * V tfP U — 1 - -f JU) ( 

2 S, 5 R) -5- ( 2-$; 

t) [/— h (^ISte0!J3O% 44 7 mg, Immol) P P 

(8 m L) V7°P > (2 5 9 mg) £ 

JPPLT7J0£ L/c0 h U /t^y> (1 6 9 m g ) £JPx. 1 . 5 mmM 

[0321] IS2 

2, 5-^**Vt°PU^>- 1 ->NU ( 2 S , 5 R) — 5 — ( (^<>^ 

( ( MJ £PP* S*s» tiJl>7$=Jl>) r$y) k?s<iJ*/y-2 

k £/c&2, 5 — ^rVtfU'jVy—l — 4 )V (2 

s, 5 R) — 5 — ( (^yvjut^v) (Onntuitf-Ji) 7$;) 
u vy-2 [y— k o yxjifoyi£iH 
±§EH1 ©;Fb1^tHC7K;ftT^>XJU*>il (9 6 1 mg) £JPx.T5 

TLC(CT*IS^^^©JjXS£5ilHL/c0 
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itf & d £ te < bailie ft L fco 
[0322] XI3 

2, 5 — Vt * V tf • U > — 1 — 4)V ( 2 S , 5 R) -6-

*dp:>) — 7 — * dp V — 1 , 6-i/7+f \f.V 0 • [3. 2. 

2 -^jU/Kdp'v U— K 

±§EXI2 V 7°P kMHf 5 > ( 1 . 4 3 g ) 

LO. (6 5mL 

) 1 M mm (2 0mL) , fgfflfiWTK (2 0mL) , f£ffl:£j£7K 

(2 0 m L) ;lE)jilsb 

fco dpHt>/Mtxf (1/1, 2 m L) % /sdpHt>/ 

MtxfjU (2/1, 2 m L) % ^dpHf> (2mL) T?JIII&2fc&. 

U 2 7 4 m g £?#fc (3 XlfitlM 7 3 % 

) o 8©t©<h-^L/c0 

[0323] ^»y 5 7b 

2, 5-^*dpvt0PU^>— 1 ~4)l (2 S, 5 R) -6- ('O^JU 

*dp:>) — 7 — * dp y — 1 , 6-i/7+f \f.V O • [3. 2. 

2-^jU#dp^>U-h (I I I -5 7) 

(2 S, 5 R) -5- ( (^>^U*dp^>) 7$J) - 1 - (t e r t -

7" hdp^JU^-JU) 2(##0iJ4, 3 5 4 m g 

, 1mmo I) ^^KZ-trh-KU^ (8mL) U yyV7°Pt°;U 

(1 94m g) £4- V $ J Vy (1 2mg) £ 

JP7L7JO£L/CO ^tUCkf* (2, 5-^*dp7t0PU^>- 1 -4)1) t) 

(3 8 4 m g ) £JPPU ^7 3^1^1^ J5J»£)$J±>J§ 

*fsL/c$l;l£Mlxf JU ( 6 5 m L) "eltfKU 1 0%7x>I£ (2 0mL 

) xmmks fSfflfiWTK (2 0 m L) T?1 5£f^i#L/co 

, tSffl^TK (2 0 m L) X)9b)§s )Jli§, )% 

l^IEgiLTil4 3 6mg^|fc M$9 8%) 0 

S^7K^^PPP<^> (8 m L) (C)^?U V4 7 7°P >/U7$ > (2 
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5 9 m g ) A.T2K>P L/c0 InlllC h (1 6 9mg) 

10^1# U (9 6 1 mg) £ JPPLT 5 

L/co 1 M j%M7kmtl 'J 7 ( 1 . 1 g/9mL) C 

iTLO. 5 0tP^i#, (6 5mL) £flP*.T#Jf. M&m* 1 

M mt ( 2 0 m L ) , tSfflfiW7K ( 2 0 m L ) , fSffl^Tk ( 2 0 m L ) 

A-^mrn, }Ji®s ;JiJ±;llfi U7co B^*(D 

r+fV/Mtlf JU (1/1, 2 m L ) , V/gfl&lf JU ( 

2/1, 2 m L ) , ( 2 m L ) U feB0©III^tt2 

6 0mg^|fc (M$5 8%) 0 ~0 1 8© 

&(D£— MtLtc0 

[0324] 5 7c 

2, 5-^**7t°P'J^>- 1 —T >*U ( 2 S , 5 R) -6- (^VS/MU 

**^>) -7-**7-1, 6-v:pHf^>7P [3. 2. 1]*7^>-

2h (I I 1-5 7) ^^2 

(2 S, 5 R) -5- ( (^>v>»U**^) 757) - 1 - (tert-

7° K *t) JUTK-JU) 'J yV-2-Jt] JU#Vlt (##$!)4, 7 0 0 m g 

, 2 m m o I ) «7j<f h7t:KP77> (10mL) U - 2 0 °C 

£)%£p L/co ;Fb^tHC7 P P *It-f 7 7"f JU (300mg) <h h U if JUT7 

$ > (4 4 4 m g ) £JHI;»T L 1 5 # Lfc0 1 - K P * 

Vt°U'jVy-2, 5-Vty ( 2 5 3 m g ) £ Jp x. 3 0 U ^ 

-e^b(C3 O^mMftbfco Kl^lifib (3 5 m L) 1 

0%7l>I£ (1 OmL) , tgffl*W7j< (1 OmL) , (10m 

L) jtiis M^II±®£UT 
9 8 5 m g £f#/c0 p P*JUA (1 OmL) 

L, h'JifJUZ^V (3 0 3 m g ) 7jOftL/c0 h 'J 

>fy ( 2 3 7 m g ) £ Jp A. 3 0 #mm& U P< ^ J ~)V (0. 1 mL) £Jp 

iT30^1#Ufco (1. 3 m L) (DVOUU 

toy (4. OmL) biz3 o^mmnbtco msMZfryb 
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1 M (2. 4g/20mL) 

^PP/IXJUA (1 OmL) £}j[la.T#Ji. (1 Om 

L) , mu SWTK (1 OmL) , mwkik TK (1 OmL) T?JIII&2fc& L/c0 

mm. i«Lfc0 

s JU (1/2, 3 m L) ^ 

dp+fV/MUfJU (1/1, 3 m L) , (3 m L) b 

, a6H©lMfc^tl5 5 6 m g £?#fc OHW 7 5%) 0 

7*-*tt##0iJ1 8©t©<h-^L/c0 

[0325] 5 8a 

( 1 R, 2 S , 6 R, 7 S) — 3 , 5 - V* dp V - 4 - 7+f h U *> £ P [ 5 

. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R) -6- (^> 

— 7 — * dp V — 1 , Q-VT+fdWU [3. 2. 

y-2-ti)\s-&*V\s-V (I I I -5 8) 

[>fb99] 

O OBn 
111-58 

[0326] 111 

1 - t e r t - 7^)1 2 — ( (1 R, 2S, 6R, 7S) -3, 5 - v* 

dpV — 4—77+fhlJ5>^P [5. 2. 1. 02> 6] f £ - 8 - x > - 4 --f JU 

) ( 2 S , 5 R) - 5 - ( (s<yV)\s**V) ( ( h U ^PPP< Kdpv) 

t)J[/7i-s=J[s) 7$y) 2 - k Sfcttl 

-tert -7^)1 2- ( (1 R, 2S, 6R, 7S) -3, 5-^*dp 

y-4-7+f h U^>^P [5. 2. 1. 02' 6] T^t) — 8 — Jiy — 4 — 4 Jl/) 

( 2 S , 5 R) — 5 — ( (^>^U*dp^>) (^PP^JU^-JU) 7^7 

) ^UVy-l, 2 - Vti)\yt^V\y~ h 

1 - t e r t - 7> 2 — ( (1 R, 2S, 6R, 7S) -3, 5 - *>* 
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**7-4-"7+f MJS>£P [5. 2. 1. 0 2< 6] "rti - 8-i>-4-4 

JU) ( 2 S , 5 R) — 5 — ( (^>^U**^>) 7$S) 

, 2~V~h JU#*:> u — h 31, 5 1 2 m g , 1 m m o I ) &1&7K 

^PP^V (8 m L) V4 7 7°P JUZ5 > (2 6 0 

mg) U/co /ftn"^ (C h U 7ft X > (1 6 9mg) ^jQx.0. 

5 0tP^i#U T LC(CT*IS^t)^(MS£«lL/c (MS m/z 

5 7 5 [M+H] + ) 0 

[0327] XI2 

(1 R, 2 S , 6 R, 7 S) — 3 , 5-*>***7 - 4 - 7+f MJ P [ 5 

. 2. 1. 02'6]f^-8-x>-4--r;U (2 S, 5R) -5 - ( (^ 

>^u**:>) ( (MJ£PP^S**» r$y) d^'jvy 
- 2 -t))ltf*V[s- k (1 R, 2 S , 6 R, 7 S) -3, 5-V 

**7-4h 'JVOU [5. 2. 1. 0 2> 6] Tt) ~ 8 -IV- 4 --f 

JU (2 S, 5R)—5 — ( (^>^U**^>) (^PP^UTK-JU) 7$ 

y) 2-;bJU*;*^U-k ©y 

±§EXl1 (0. 6 5 m L) ^j]QA.X 

#itf £ Z. t ft < &xHcft L fco 

[0328] XI3 

(1 R, 2 S , 6 R, 7 S) — 3 , 5 - *>** * 7 - 4 - 7+f h U *> £ P [ 5 

. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R)-6-(^> 

-7-**7-1, 6-y>Hft^>^P [3. 2. 1]*£* 

y— 2 \s— h 

±§5X12 ©$I^g£;!lOft 1 M U £ A7K;§5S (1 . 1 g / 9 

mL) (C)^TLO. 5 0tP^i#, MUfJU (6 5mL) M 

M wk (2omD , mumm* (20mD , tga^TK (2 
OmL) WUtW.-? 0* 0 Axmrn, }Jt^s ;lE)jilsb/co 

wm*(Dmw^mt^)v/^v-y (1 : 2) 
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0BstttoiIM34 6mg^|fc (3lSM$7 9%) 0 *lb^ 

yi 9<Dt,<D£-mLtc0 

[0329] 5 8b 

( 1 R, 2 S , 6 R, 7 S) — 3 , 5 - V* dp V - 4 - 7+f h U *> <? • [ 5 

. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R) -6- (^> 

— 7 — * dp V — 1 , [3. 2. 1]*^ 

>-2 h (I I I -5 8) 

(2 S, 5 R) -5- ( (^>^U*dp^>) 757) - 1 - (t e r t -

7 Jl) V>-2-tUl/rfyM (0^m4s 3 6 8 m g 

% 1. 05mmo I) (4mL) MU (1R, 

2 S, 6 R, 7 S) -4-tKPdp^-4-7+fhU^^P [5. 2. 1. 

0 2 • 6 ] — 8 — I > — 3 , 5 — V^y ( 2 0 7 m g ) £ JQ AJK/P L tc0 M 

cT ̂ ulZ 1 — i-fJU — 3— (3— $ Kim 

ItiM (2 2 1 m g ) s 4 —V/ tf'jVy (1 3 m g ) £|III&i][] x. 

. o (3 OmL 

) X-mRLs 210ft 1 0%^i>®t (1 OmL) , fSfflfiW7j< (1 OmL) , 

d OmL) MTK.flfcM-rfZWAV&tiks )MML 

fco ®M&$l±g£LTmbtlfcmm5 4 1 mgii«^PP^> 

(8 m L) IZ&ffibs ^V7^Pb°;Hf^7$> (1 5 5mg) 

7k)ft L/c0 h U frzfy ( 1 1 9 m g ) 0 . 5 mmMft U 

(0. 5 2 m L) £jQplT5£f^i#L/co 

£2IOft 1 U £ A7jC^& (80 1 mg/9mL) (C)^T LO. 5 

MUfJU (6 5 m L) %M7LTfiMs MmM* 1 M (2 

OmL), fgfflfiWTK ( 2 0 m L ) , ( 2 0 m L ) 

if7K?II£^yAT?$£j£. }Jlj§L/co mu£ ;1J±;II?5 LtzWM*(DW\W 

tk^*y-y/mm^)i d/3) mmit^m3 4 
6mg^|fc M$7 5%) 0 £##00 1 9©t 

0^-^L/co 
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[0330] mmm 5 8c 
(1 R, 2 S , 6 R, 7 S) — 3 , 5 - Vt dp V - 4 - 7+f h U £ • [ 5 

. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R)-6-(^> 

— 7 — * dp V — 1 , 6 —Vy-vf • [3. 2. 1] -tOO 

y-2-^jU^dp^U-h (I I I -5 8) ^Hi^2 

(2 S, 5 R) -5- ( (^>^U*dp^>) 757) - 1 - (t e r t -

7>dp£^ijVy-2-tlJl7i<ym.(0^m4s 14. Og 

, 4 1. 0 9 m m o I ) «TKX- h7tKP77> (200mL) (C)^? L 

, -2 0°C{«(c;ftiPL/co PPd^iH Vm (6. 1 1 g) 

. (8. 8 6 g) ^iTLDStl 5£f^i#L/c 

o (1 R, 2 S, 6 R, 7S)-4-tKPdp^-4-7+fh 

'J*>£p [5. 2. 1. 02' 6] f^-8-x>-3, 5-Vty(7. 87 

g) £JD*.|t|^-e3 £e>£^-C3 0£f^i#L/co 

ifJU (7 OOmL) "eltfKU 310ft 1 0%^i>l£ (2 OOmL) , fgffl 

SWTK ( 2 0 0 m L ) , ( 2 0 0 m L ) ^7K?«^ 

)tiiL/co 

mbXmbUtcWm.2 5. 1 g (IP»9 2%) P P/MA 

(18 OmL) (C)^?U h'Jxf^7$> (5. 5g) £JPx.T740ft L/C 

o SIl^tKC (4. 2 9 g ) £JPx.3 0£f^#U )X^X*0 

J-)V (1 mL) £JPx.T3 0£f^i#L/co ( 

2 3. 5 m L) ©^PP^^V (3 OmL) LM(C 3 0 

Sll^tl^JOftl M j^ItTKm^U^ATK)^ (4 3. 5g/2 0 0 

m I ) lZffiTL3 0ttr$mft. ^PP'MA (10 0ml) 
tii^l M (2 OOmL) , tSfflfiWTK (2 OOmL) , mwkik 
7j< ( 2 0 0 m L) -ejlll^}^}# L/co ^TKJKi^ p p^JUA (1 OOmL) X 

l±l L fco ^$IJi £0M± T&7j<fliE$"7 V* V 0 A-e$£'Jiu )Jli® L /cQ 

p ptfUUA (7 OmL) (C^lBL^dp 

Ht> (1 OOmL) JkmXX 3 M(C^dpHt> (1 OOmL 
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) 10tp^i#fMu/co 5. 4 

g *mtc ("am 1 0 0%, M$8 8%) 0 

m 1 9 0i0t— stufco &°a^nw\ 
S:/E:(C|f£|£ L/c0 

[0331] mfe0iJ5 9 

1 - t e r t - 7> )V 2 — ( (3 a R, 7aS) -1, 3 - * 7 - 3 a 

,4,7, 7a-f h7th'P-1 H-4V4y K-JU-2 (3 H) ->NU) 

(2 S, 5 R) -5- ( 7$y) tf^'J^y-l, 2 

(I 1-3 2) 

[<bi00] 

H 
11-32 

[0332] (2 S, 5 R) - 5 - ( 75 7) -1- (tert-

7> *Vtl)ltf-)l) 2(##0!|4, 3. 504 

g s 1 0 m m o I ) h7bh'P77> (50mL) U - 2 

CCttifilOftip L/co ;fb^HC7 • P*It-f V7*f JU (1 . 5 1 g) , &l\ 

(2. 1 7g) ^iTLDStl 5£f^i#L/c0 XlZ 

SJ^A>S(C (3aR, 7 aS) — 2 — t: K • *:> — 3 a% 4, 7, 7a-rh7 

t: KP- 1 H-4 V4 > K-;U- 1 , 3 (2 H) -Vty (##0!l2 0, 1 

. 84 g) £fln*.|f|^-C3 0£f^ £^C^T'3 0£f^i#L/co SlSl 

(2 OOmL) "eltfKU 7jOft 1 0%7i>l£ (6 OmL) , 

fSfflfiWTK (6 OmL) , (6 OmL) 

tf 0 /J®J®L/CO LTt# b tltc^m.^cV 'J t) tf 

J^7A^7P7h^77^- JU=2/1 ) te 

4 . 689 gffc (W 9 4 %) 0 

!H NMR (400 MHz, CDCL3) 51.47 (bs, 9H), 1.59-1.75 (m, 2H), 2.04-2.32 
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(m, 2H), 2.16-2.35 (m, 2H), 2.61 (d, J=15.2 Hz, 2H), 3.14-3.24 (m, 4H 

), 4.15-4.22 (m, 1H), 4.71 (q, J=11.6 Hz, 2H), 5.03 (bs, 1H), 5.97 (b 

s, 2H), 7.26-7.38 (m, 5H); MS m/z 500 [M+H]+. 

[0333] 6 0a 

(3 a R, 7 aS) —1, 3 — dp 7 — 3a% 4, 7, 7a —T h7t KP 

-1 H-4 V4 y K-JU-2 (3 H) ~4)\s ( 2 S , 5 R) -6- (^> 

— 7 — * dp V — 1 , Q-VT+fdWU [3. 2. 1]*7^ 

>-2h (I I I -5 9) 

[<b101] 

111-59 

[0334] Igl 

1 - t e r t - 7> )\s 2 — ( (3 a R, 7aS) -1, 3 - dp 7 - 3 a 

,4,7, 7a-f h7bh*P-1 H-4V4y K-JU- 2 (3 H) —T >*U) 

( 2 S , 5 R) - 5 - ( (s<yV)\s**V) ( ( MJ^PP* * 

JU^-JU) T$y) d^'JVy-l, 2Is— k t/c(i1-

tert- 7> 2 — ( (3 a R, 7aS)-1, 3 - dp 7 - 3 a, 4 

, 7, 7a-f KP- 1 H--T V4 y K-JU-2 (3 H) -4)1) ( 

2 S , 5 R) — 5 — ( (^yisJUt^is) (^PP tUU^<-JU) 7$s>) tf 

^'J^V-I, 2-y^jU^dp^U-h 

1 - t e r t - 7> 2 — ( (3 a R, 7aS)-1, 3 - dp 7 -

3 a, 4, 7, 7a-f h7bKP-1 H--f 7-f > K-JU-2 (3 H) ->T 

JU) ( 2 S , 5 R) — 5 — ( (^>^U*dp^>) 75 7) k^'J^V-l 

, 2-'v^jUTKdp'v u—h (^ISte^y5 9% 4. 689 g, 9. 386mmo 

I) ®K^PP/MA (5 OmL) U h U ifJUZ 5 > (1.4 

Og) £JPx.T7K)ftL/co (1. 0 9g) £JP;LO. 
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#111" £ d t te < L fco 

[0335] XI2 

(3 a R, 7 a S) -1, 3-^**7-3a, 4, 7, 7a-rh7t h'P 

-1 H-4 V-r y K-JU-2 (3 H) --nu (2S, 5 R) -5 - ( 

( (MJtuu^—ju) r$y) t^'jvy 
- 2 -±>)l7f<*Vls- k (3 a R, 7 a S) — 1 , 3-*>***7-

3 a, 4, 7, 7a-f K^tKP-1 H--f 7-f > K-JU-2 (3 H) --f 

)l (2 S, 5R)—5 — ( (s<yV)lt*V) {OUU tlJU^-JU) T< 

J) 2k 

±§EX11 (o. 2 5 5 m L) £jQx.3 0^ 

mMftlstcm, *0yx)l*ym. (8. 89g) £iD*.T3 0£f^#U 

T LC(CT*IS^t)^©JRS£«lL/co 

<^Xl(C^L/c0 

[0336] XI3 

(3 a R, 7 a S) -1, 3-^**7-3a, 4, 7, 7a-rh7t h'P 

-1 H--r V4 y K-JU-2 (3 H) --fJU (2S, 5 R) -6- (/<> 

is)l^^-is) -7-**7-1, 6-i/7+ft%>^P [3. 2. 1] * 0 0 

y—2 [y— h 

±IBXl2©Jl^tl^X)ftl M U t7A7K;^ (1 1 . ig/ 

1 OOmL) lOlTFUO. 5 0#^$#. ^PP*JUA (3 OmL) £jQx.T 

tii^l M (7 OmL) , tSfflfiWTK (7 OmL) , 

J^TK (7 OmL) H7K® V ̂  * is OA MM, )$J±>J§ 

IfsL/co i^^PP/MA (1 6 m L) (2 4mL) £ 

JPX.T1 (8 m L) DAT1 5 

L/co #Td}Ufc@tt:£3S5L ^PP^UA/^*1t> (2/3) 

. . 51 gttmtc (31111 

W8 8%) o te0%m2 1 <Db<D£-m[stc0 
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[0337] mmm 6 o b 
(3 a R, 7 a S) -1, 3-^**7-3a, 4, 7, 7a-rh7t h'P 

-1 H-4 V4 > K-JU-2 (3 H) -4)1 ( 2 S , 5 R) -6- (/<> 

•v,lU**:>) -7-**7-1, 6-i/7+ft:%>^P [3. 2. 1] 

>-2 h (I I I -5 9) MM-StiSL 

(2 S, 5 R) -5- ( 757) - 1 - (t e r t -

7" Vy-2(##0!|4, 3. 504 

g s 1 0 m m o I ) «7Kf h7tKP77> (50mL) U - 2 

0°C{«(c;ftiPL/co ;f^tHC^PP*iH7 7>JU (1 . 1 5 7 g) , & 

(2. 1 7g) ^iTLDStl 5£f^i#L/c0 )% 

(CJXJ^AJ^C (3aR, 7 aS) — 2 — t KP*:> — 3a, 4, 7, 7a-j h 

7th'P-1 H-^7^>K-^-1, 3 (2 H) -Vty (##0!J2 0, 

1. 8 4 g) £ an * it^-e 3 o $ b izm&x 3 o ftmmw u fc0 JSJ& 
(2 OOmL) -e^lKL. 310ft 1 0%^x>lt (6 OmL) 

. fSfflfiWTK (6 OmL) , (6 OmL) 

0 /J®J®L/CO LTt# <Q 5 . 2 1 

g (Jifi) ^M^J&TK^PP'I-WUA (5 OmL) (C)^?U h'JifJUT7 

5 7(1. 5 g ) £JQ71T7J0£ L/c0 h U ( 1 . 1 5 7 g 

) £iP*.3 0£f^#U J-Jl, (O. 2 7mL) £JPX.T3 0 

L fco * 0 y 3JU* >I£ (9. 47 g) ©i/^PP^V 

(8 m L) }^£^TLM(C3 0^P^i#L/co ;f^t)£7jO£1 M 

H;b >J (11. 8 4 g / 1 OOm I) IC^T L 3 * 

• P/lxjUA (3 0 m I ) 1 M (7 0 m L) % 

tSfflfiWTK (7 OmL) , (7 OmL) b/cQ ^TKJI 

• P fcJUA (3 3 m L) -ejHI^$tt!±! L/c0 ^$g£0M±T&7.MiiiE$"7 

vzvoAxmms mmistco M^iEiiLtf^tifciMi^^p 
P*JUA (1 6 m L) (2 9mL) %j]Qx.T 1 5 

. (5 m L) £JP7lT. 1 5^WMLfc0 */f!±!L/c®ft 
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3IX$£'JtLT. WMikn^ 3 . 37g^#fc (ifif|®$7 9%) 0 

1 ©fc©£-g<Lfco 

[0338] mm#!l6 1 

1 — t e r t — JU 2 — ( (3 a R, 7 a S) — 1 , 3 — 

Vt KP- 1 H-4 VT > K-JU-2 (3 H) ->Nl/) (2S, 5 R) -

5- ( (^>^U*^>) T$y) £X'Jv>-1, 2-*>*2JJU<K**>1^-

h ( I I -3 3) 

Mb102] 

H 
11-33 

[0339] (2 S, 5 R) - 5 - ( (^>^U**v) 757) - 1 - (t e r t -

7 K * v ̂  JUTK " JU) U *>*> - 2 -1) (##0!J 4, 3 . 5 0 4 

g % 1 0 m m o I ) h7k KP77> (50mL) Ls - 2 

CCftifilOftip L/co ;Fb^(C^PP*It-T VW (1 . 5 1 g) , &l\ 

TMJif (2. 1 7 g) ^iTLDatl 5£f^i#L/c0 

fclfomz (3 a R, 7 a S) -2-t: KP^r^^^k KP -1 H-^ 

> K—;U- 1 , 3 (2 H) (#^0!I2 2V 1. 8 6g) 

?3om $ t>izm^-e3 oftmm&btco (200 
mL) -eltfKL. 7K;ft1 0%^x>lt (6 OmL) , (6 OmL 

) , (6 OmL) )t 

®U/co U t) *f AO P^ h V=? 

7<- )l= 2/ 1 ) 

t)4. 5 2 1 g?#fc (W9 0%) 0 

'H NMR (400 MHz, CDC L3) S 1.35-1.58 (m, 13H), 1.62 (bs, 1H), 1.76 (bs 

, 2H), 1.90 (bs, 4H), 1.95-2.15 (m, 2H), 3.00 (bs, 2H), 3.15-3.30 (m, 

2H), 4.16-4.25 (m, 1H), 4.72 (q, J = 11.6 Hz, 2H), 5.30-5.53 (m, 1H) 
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, 7.26-7.38 (m, 5H); MS m/z 502 [M+H]\ 

[0340] 6 2 

(3 a R, 7 a S) — 1 , 3 — Vt *t: K• - 1 H — -f V-f > K-

)l-2 (3 H) -4)\y ( 2 S , 5R) -6- -l~t 

*7-1, 6-V7*fdvo• [3. 2. 1 ] tooy-2U 
- h ( I I I - 6 0) 

[fc103] 

111-60 

III 

1 - t e r t - 2- ( (3 a R, 7aS) - 1 , 3 

tk FP - 1 H — 4 V 4 > F—Jl; — 2 ( 3 H) -4)V) ( 2 S, 5 R) -

5- ( 7$y) 

Vy- 1 , 2 k 1 - t e r t 

2 - ( (3 a R, 7 a S) -1, 3 KP - 1 H-4V4 

y F—Jls— 2 (3 H) -4)\y) ( 2 S, 5 R) — 5 — ( 

) (OuntiJlti-Jl) 7$y) 2 -Vt>)\s7$*V\/- K 

1 - t e r t - 7> JU 2 — ( (3 a R, 7aS) -1, 3 -*7^ 

^bKP-1H->fV'fVK-;i/-2 ( 3 H) --f;U) ( 2 S , 5 R) 

-5- ( (s<yv)it*v) r$y) vy-i, 2 
- h 61, 4. 5 2 1 g % 9. Olmmo I) ZR&KO PP'MA 

(5 OmL) K'JxfjUJ^V (1. 35 Og) b 

tc0 M&mz K U ( 1 . 0 4 3 g ) 0 . 5 U TL 

c%t*z.ttz<& 
igC^lfco 

[0341] TM2 
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(3 a R, 7 a S) — 1 , 3 — Vt dp V^dpHt t: K • — 1 H — 4 y 4 y K — 

)\y-2 (3 H) -4)1 ( 2 S , 5 R) — 5 — ( (^yVJUt^V) ( (h 

V <7UU* t>J\stf—J\s) 757) 2— 

h, Jfcli (3aR, 7 a S) — 1 , 3 — *V^dpHt t: K• - 1 H -4 

V4 y F-Jl-2 (3 H) -4)1 ( 2 S , 5 R) -5- ( (^>^JU*dp 

*» (^PP^JU^-JU) T$y) Vy-2-tiJlsrfJrSsls-hs (D 

^ 0 yxjifoy i£iH 

±IBXH J-)l (0. 2 4 5 m L) £jQx.3 0^ 

(8. 5 3 g ) £JD*.T 3 U 

T LC(CT*IS^t)^©JRS£«lL/co 

</^imifc0 

[0342] Ii 3 

(3 a R, 7 a S) — 1 , 3 — Vt dp V^dpHt £ K P — 1 H - 4 V 4 > K-

JU-2 (3 H) --HU ( 2 S , 5 R) -6- (^>^U*dp^>) -7-* 

dpy-1, 6tTS/^P [3. 2. 1 ] >-2-tub#**/ U 

- h 

±IBX12 ©;f^t)£7jO£ 1 M U 7 A7jC^& (10. 668 

g / 9 0 m L) (C)^TLO. 5 0#^$#. tnnMA (3 3mL) 

TftM. tii^l M (7 OmL) , f£fflfiW7.K (7 OmL) , fgffl 

:t^7K (7 OmL) ;$EE 

)jilsL/c0 P7h^77-f- (^PP*JUA/lt 

I£ifJU=6/1) &fe@te©lMfcl^l3. 1 06g^ffc (3 

ISM$8 1%) o 3<Dt,<D£-$tL 

tc0 

[0343] 6 3 

tert - 7^)1 {2— [ ( { [ (2 S, 5 R) - 6 ~^yV)lt^V~ 

7 — * * V — 1 , 6 — Z+f tf S/ ^ P [ 3 . 2. 1]*^h — 2 —4 111 t) 

7$ J) ***>] if JU} h (IV-1-1) 
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[-fbl 04] 

o 

H H 
BOC.N^O.NA 

J 
N 

-N 
O OBn 

IV-1-1 

[0344] 6 3a 

[fc105] 

o 
A BocHN "NH2 BocHN ^ N 

H 

O 
A 

N„ y . 
O OBn 

N 
-N 

O "OBn 

[0345] (2 S, 5 R) -6- (^yVJUt^V) -7-**V-

1, 6-VTVdVOu [3. 2. 1 ] tOO y~ 2 \s— h ( 

3 6, 315. 3 m g % 1. OOmmol) 0 • • ̂ 0 > ( 

5. OmL) ft&TlCte rt-7"f^ 2- (7 5 7**^) 

/</•— h (1 94m g) (DWk7^V 0 • • * 0 > (2. OmL) 

PA., 10tP^i#L/co (1 53ML) ^niT30 

(6 

5 m L) 1 0%^!>®t (2 OmL) , fSfflfiW* (2 OmL) , 

(2 OmL) Jjliix 

= 92/8-0/1 00) (CttLT*IS^t)4 5. 1 mg^ffc (W 1 

0%) o d©t©(Z)^f-^(i#^y3(Z)Xl 1 (D^Ot-mbtco 

[0346] 6 3b 

[fc106] 

ci^ Q o s ^ o A °' 1^1 BocHN ~"NH2 BOCHN ^ N " 
N 

J 
N 

d^~%Bn °" ~OBn 
N 
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[0347] 4-^PP7 JL—JI ( 2 S , 5 R) -6- (s<y is At ̂ is) -7~t 

*v-i, 6-VT*Ttr*>£p [3. 2. 1 ] tooy-2 
- K 37, 89. 3 3 m g % 230. 9|xmol) p p 

;*^>(1. 1 m L) fc&TlZ t e r t -y^JU 2- (757 

**:>) if /<*—S (4 3. Omg) ©fljkK^ P P * * > (4 4 

3/^L) 10tP^l#L/co h 'JifJU75> (3 5. 4/tL) 

£JPPLT 1 0tP^i#L/cm, iS^^iSLtm^Lfco 

l£ifJU (15. OmL) 1 0%^x>lt (4. 6mL) , fgfflfi 

WTK (4. 6 m L) % (4. 6mL) WrftffaW* V 

*i/OA T?$£j£. ;Jl Ms is^tifAti^AO P7hy77-f-

(^*+f>/MHf JU = 1 /2) (CttLT*IM^t)2 8. Img^lfc 

(C$2 8%) o 1 

tCo 

[0348] 6 3c 

[<b107] 

o 
"NH-, D»r.UM^V®'U^'''' BocHN NH2 BOCHN^^" "N 

H N 

J -N 
O 'OBn 

2, 3, 4, 5, 6 -/<>^7J^P7i —)\s (2S, 5 R) -6- ( 

— 7— **y— 1, 6 — i/~FV*¥isO P [3. 2. 1] * 

0 0 y- 2 — u— h (^ISte^y3 9% 69. Omg, 0. 156m 

m o I ) pp^> (1. 3 m L) IZ)£M U 2k3ft~Ffc: tert 

-7°f,lU 2- (j75 7***» ifJU^ — ;<*— h (5 9. 3mg) ©Eft 

7Ki7^PP^^> (0. 4 m L) 1 0#l¥iiS9$ l-fco 

l£lfJU (1 OmL) 0. 2 5 M fSfflfiWTK. tSffl^TK 

V 0^ is OA T^'ifs MM, )lE)jilstis isytl?)\s 

tl^AO P ̂  h^77< — JU = 1 / 1 -0/ 1 ) left 
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UT*IM4b^)3 6. 7mg^|fc (]JX$5 4%) 0 CCDfcfiDCD&S&x-* 

3 (DTM 10t0t-§(Ufco 

[0349] HMJ 6 3d 

[<b108] 

[0350] 4-~SP7x-;U (2 S, 5R) -6- (^>v; Ut*V) ~l~t 

*y-1, d—i/T+fdVOn [3. 2. 1 ] tOO y~ 2 U 

-K(HW!l4 0. 7 1. 6 6 m g % 180. 3 M m o I ) «7j< v^7 P P 

* ̂  > (9 0 2 /xL) (C)§M Us zjOftTfC tert- 7>JI/ 2 - (75 7 

***>) lfj^-/^-h (3 5. Omg) (DWl^VOUUtOy (3 6 

1 ^ L) 10^M*L7fco (1 2 m L) T? 

1 0%^x>|| (3. 6 m L) % (3. 6mL) % 

Mfo (3. 6 m L) A-?££*£. MM, Ml± 

)llfsfts S^77f— K + 1 

/2) (CttLT*IMlb^t)2 9. 5mg^ffc (IX$38%) 0 Z.(D$>(D(D 

O 3 CDIfi 1 (Di)(D £—?$[. Lfco 

[0351] mmM6 3 e 

Mb 109] 

[0352] 4—>77 7X-JU (2S, 5 R) -6- (^yVJUt^rV) -1 ~t 

* V-1, 6-$/71f kT*>^P [3. 2. 1 ] tOO y-2U 

— K 4 1 s 5 7 m g % 0. 1 5 1 mmo I) £B&7.K v ̂ 7PP^> 

(1. 5 m L) 7K)ftT(C t e r t 2- (75 7**^> 
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) — h (6 0. 9 m g ) (DW^isO • • 7 0 > (0. 4mL 

) WMs (42. 5/xL) Life 

o (1 OmL) 0. 2 5 M fgfflfiWTK 

s vo A-e$£'j#s }ji^s 

, 7lJ^)^J^7A^P?h^77^ - (^dpHtV/MtxfJU = 1 / 1 -

0/1) (CttLT*IS^t)4 4. 8mg^|fc (C$6 8%) 0 Z.(D&(D 

3 0111 ©t©<h-^L/c0 

[0353] mmm & 3 f 
Mbii0] 

o 

[0354] 4Jb7x-JU ( 2 S , 5 R) -6- (^>^U*dp^>) -

7 — * dp V — 1 , 6-$/*7+ftr$/^P [3. 2. 1 ] tO$y-2-;bJU# 

dp U — h (^ISte^y 42% 2 0 3 m g % 0. 5 1 3mmo I ) is 0 P 

Ul-Oy (3 m L) 3lOft~FlC t e r t -7^)1 2- (757* 

dp->) /<7— h ( 1 2 1 m g) CDJ^TK^ P P 7 ̂  > ( 1 . 5 m 

L) WMs KUxfjU75> (8 6|itL) ^4 0 P^i#L/c0 

d omD O. 25M 

fSffl#±k7KTin;^^}fs is OA-e$£'j#s }jt^s ;lE)jilstis 

:> 'J tlfJltl^AO Px' h^77-f — (^dpHtV/itltxf JU = 1/1-1 

/4) (C{\t LT^IS'fb-n^ 1 6 6mg^|fc («$7 5%) 0 ClCDfcCDCDftl 

[0355] ^ wy 6 3 g 
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Mbin] 

o 
MeO' ""C BocHN ̂ X^0VNH2 

BocHN 

O 

O' OBn O' OBn 

[0356] 4JL-JI ( 2 S , 5 R) - 6 -

is) — 7 — * * V — 1 , [3. 2. 1]*7^>-2-

Is — h (^5te$!J4 3% 55. 7mg, 0. 136mmol) £1# 

p p 0 y (1 m L) U 3lOft~FlC tert- 7'f JU 2 - ( 

ifJU^ — /<?<•— h (4 8. 8 m g) (OW^V<P • • ̂ 0 > 

(0. 4 m L) h(28. 7JLIL) ifi72 

arP^i#L/co d omL) O. 2 5M mm. 

s P7h^77-f- (^dp+fv/Mtif 

JU=1/1-0/1) (CttLT*IS^t)3 8. 7mg4ffc (C$6 6% 

) o Z<Db<D<Dl&mT-$lZ&%m3<DT.fe1 <Db<D£-%L[;t£o 

[0357] ^mm 6 3 h 

[0358] JL-JI ( 2 S , 5 R) -6-

) — 7 — * * V — 1 , 6-$/*7+ftr$/^P [3. 2. 1]*7^>-2-^ 

h (HMJ4 4, 76. 2 4 m g % 177. 1 jLtmo I) 

7j<^7 PP^> (8 5 4 /A L) U 3lOft~FlC tert- 7!>f JU 2 

- if JU*j—S (33. 1 m g ) CDJ^TK^ P P 

(3 4UL) 10tP^i#L/co ££>£ MJifJU^V 

(27. 2lxD 

Mbii2] 
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L/co )\s (1 2 m L) 1 (3. 5 m 

L) , mnmWk (3. 5 m L ) % (3. 5mL) 
mm. P-7 

h^77<- JV= 1 /2) (C{\t LTSlftptl 3 4 . 

1 mg^ffc («$44%) 0 d (D fc -* 3 ©111 (D 

^(Dt—^Ltc o 

[0359] 6 3 i 

[0360] ]J y - 8- j JU ( 2 S , 5 R) -6- lt*V) -1 ~t 

*7-1, 6-i/7ft%>^P [3. 2. 1 ] tOO y~ 2is 

- h (^l^J 45, 87. 1 3 m g % 216. 0 ju. m o I ) £j$7j<VO P P 

toy ( 1. 1 rn L) (C)^?U 3lOft~FlC t e r t 2- {7$ J 

**:>) ifJ^—/^-h (4 1. 9 m g ) (DftfokVO PP^> (4 3 

2 u. L) 1 0tP^i#L/co JU ( 1 4 m L) T? 

1 (4. 3 m L) % mufi*7j< (4. 3mL) , 

J^7j< (4. 3 m L) &7jCflfc$-7^**>£ A)$EE 

)mWik, V'JtltfAtl^AO P7h^77-f- JU = 2 

/I) (C{\t LT^IS'fb-n^ 2 8 . 6mg£?#fc («$3 0%) 0 d©t©0 

£##00 3 ©111 0t©^:-|(Lfco 

[0361] ^«y6 3 j 

Mb113] 

o 

O' OBn 

MbH4] 

^ ? o 
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[0362] (2 S, 5 R) -6- (^yVAt^V) -7-**V 

-1, 6-VTVdVOu [3. 2. 1 ] tOO y~ 2 \s— h 

(HMJ4 7, 1 2 2 m g % 0. 350mmol) • • * 0 > ( 

2. 5 m L) ft&TlCte rt-7"f^ 2- (j7 $ y * * *» 

If S (1 2 7 m g ) (D^VO • • * 0 > (0. 5mL) 

m%1)U7L, ifi-e4Bni#Lfc0 J5J»£MHfJU (1 OmL) 
, o. 2 5M MJ 

h^77<-

dp+fV/Mtlf JU = 1 / 1 - 0/ 1 ) (C^LT*IS^b^4 2. Omg£ 
(C$2 8%) o £ ©£©0$^-* £##$13 0X11 <D*,<Dt-

mLtc o 

[0363] ^»y 6 3k 

Mb115] 

1, 3-y>dpy-1, 3-^t: KP-2 H--T V-r > F-Jly-2-^A 

( 2 S , 5 R) -6- (^>^U*dp^>) — 7 — * dp V — 1 , 6-VT-if 

£i/0 • [3. 2. 1 ] tOOy~ 2=£*>{/- h (HJfe^H 9, 1 

00. 6 m g % 2 3 9 yu, m o I ) ^rl&TK'v 7 PPp<^> (1. 2mL) (C}§ 

fl¥U 7jOftT(Cte rt-7"f^ 2- (7$y*dp^>) if -

h (4 6. 3 m g ) 0J&7K^7 P P ^ > (4 7 7 ^ L ) JQPU 10# 

P^l#L/c0 J5J»£MHfJU (1 6 m L) 1 0%n>il (4 

. 8 m L ) % tSfflfiWTK (4. 8 m L) % f£ffl:£j£7K (4. 8mL) TJ1& 

;^)fs >7A;lE;Ilfstts v "J 

^P7hy77-f- (^dpHt>/MtifJU = 1 /2) (C^LT^IS^b^ 

4 1. Omg^ffc (©4 0%) 0 d 0 t 00$l^f-~0 3 ©X 

11 0t0<h-^L/co 

BocHN 
O 
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[0364] 6 3 I 

Mb116] 

0,N 
O 

.A BocHN' 
„o. 

~NH? BocHN' 

o 

N.v 

O 

A 
N, 

OBn O OBn 

[0365] S- (4-"hP7x-jU) (2S, 5 R) -6- (^>^U*dp^>) 

— 7 — * dp V — 1 , [3. 2. 1]*7^>-2-till 

*x- h 52, 49. 0 4 m g % 118. 6 ^ m o I ) «TK 

VOUUt^y ( 5 9 3 M L) U 3lOft~FlC tert- 7>A 2 -

(7$y*dpi>) h (2 3. Omg) CDJ^TK^ • • * 0 

> (2 3 7 /^L) 10tP^i#L/co (18. 

2/xL) £JPA.T3 0£f^i#L/cm. L/c0 J5 

(7. 7 m L) 1 0%7x>It (2. 4mL) , 

fSfflfiWTK (2. 4mL), (2. 4mL) 

$"77**S>7AT?$£j£. JJtiis ^'J^^^7A^P7h^7 

7<- (^dp+fV/MtlfJU = 1 /2) (C^LT*IS^b^2 2. 3m g 

(C$4 3%) o C©t©©«f-^3 01^1 (Db(Dt 

-mbtco 

[0366] 6 3m 

Mb117] 

0,N 

N S 

O 

A. 
N 

BocHN' 
„Ov NH, BocHN' 

O 
,o.JL„ 

O OBn O 

N v 

J^K 'OBn 

[0367] S- (5 -" KP tf'J 2--f JU) ( 2 S , 5 R) -6- (^<>^ 

JU:tdp:>) — 7 — * dp V — 1 , 6 —Vy-vf • [3. 2. 1]*7^> 

- 2*x-h (^»y5 4, 5 5. 1 mg, 0 . 133mmol 

) (1. OmL) (C)^?U WCte r t - 7> 
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J\y 2- h (3 2. 5 m g ) (Dftft0 

nntoy (0. 4mL) 1 mmmWLtco 

)V (1 OmL) 0. 2 5 M fSfflfiW*. 8&ffi&i&7j<-CjllI& 

MfrWkl- K U )tiis ;lE)jilstis V lJ t)?)lt)7 AO 

P7h^77-f- JU = 1 / 1 - 0/ 1 ) (CttU *111 

M3 5. 6mg£?#fc (C$6 2%) 0 d©fc£##00 

3©Ii1 (D^Ot-^Ltc o 

[0368] ^»y 6 3 n 

Mb118] 

s j o 
SvJ BocHN'/^'aNH2 BocHN"^^0^N^'/'/--|/^| 

O^^OBn " NvOBn 

[0369] (2 S, 5 R) -6- (^yVAt^rV) -2 - [ (2-f**y-1, 

3-f 77'J *>*>-3--HU) -1, [3 

. 2. 1] tOOy-7-*y (HMJ5 5, 67. 9 4 m g % 180. 0 

ix m o I ) ttflftlkisO UU^-Oy (9 0 0 M L) Ls 7JOT:~RC t e r 

t -7^)1 2- (7$y**^>) h (3 4. 9 m g ) (D 

m&VO nntoy (3 6 0ML) I L/c0 

MtxfjU (1 2 m L) 1 0%7i>l£ (3. 6mL) , fgfflfiW 

7j< (3. 6 m L) % (3. 6 m L) 
S>7A -e$£'Jiu Hi®, ;lE)jilstis *> U ti ?Jl> ti =j A 0 • v h 7 =y 7 < - ( 

)V= 2/ 1 ) (C{\t LT^iS'fb'n^ 6 2 . Img^ffc ( 

K$7 9%) o C©t©©«f"^3 01^1 (D&(Dt-m[;tc 

o 

[0370] mmm 6 3 o 
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Mbii9] 

o OBn 

BocHN NH2 BOCHN 
H 

O 

^ Ns 
O OBn 

,Q 
[0371] (2 S, 5 R) -6- (^yVAt^rV) -2 - [ (2-f**y-1, 

3 Vy— 3 -'f )l) -1, 6 -i/7+f • [ 

3. 2. 1]*7^>-7-*> (HMJ5 6, 54. 7 m g, 0. 151 

m m o I ) ikWukVO PPp<^>(1. 3mL) Ls 7JOT:~RC t e r 

2- (5 7. 5mg) 0 

J$TK^7PP^> (0. 4 m L) h'Jxf^7$> (4 2. 5yiiL 

) zbnx., ^-ei 9mmsmLtc0 domD ti 
iKs o. 2 5 M m%s 
?°>7A T?$£j£. )JlMs *> 'J tl ?Jl> tl =7 A 7 P -7 h 7* =7 7 < -

(/s*Ht>/Mtxf jU= 1 / 1 - 0/1 ) (C^LT^IS^b^4 7 . 4 m 

g^tf/c (C$7 3%) o C©t©©«f-^3 01^1 ©t© 

<h—3& L/c0 

[0372] ^»y 6 3 p 

[0373] 2, 5-Vt*V H°P U 1 --HU ( 2 S , 5 R) -6- (^<>^ 

JU**^) — 7—**V—1, 6-i/7+ft%>^P [3. 2. 1]*7^> 

— 2 — :£ U — h (^Ste$y 5 7 a ~ c % 3 7 3 m g % 1 mm o I ) ^ 

J$TK^7 PP^> ( 5 m L) (C)^? U 310ft ~F£ tert- 7> JU 2 -

(1 94m g) (DWkVO P P * O > 

(2mU gfelN^I mL) 10tP^i#L/co 

Mb!20] 

OBn 
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fJU (6 5 m L) -zmRs 1 (2 OmL) , (2 0 

mL) , (2 OmL) l7KM7^?o>7A« 

s }Jli§s ;lE)jilsLT^IS^b^3 6 2 m g £f#/c (|J($8 3%) 0 

<D(Dm^T-*l*&%M3<DT.mi (D^(Dt-m[stco 

[0374] ^JfefliJ 6 3 q 

Mb121] 

BocHN' NH2 BocHN' v "N 

O N 

O 
A. 

j 
N 

-N 
-N 

O OBn 
O OBn 

[0375] (1 R, 2 S , 6 R, 7S) -3, 5 - Vt dp V - 4 - 7+f h U *> O • [ 

5. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R) -6 - (^ 

— 7 — * dp V — 1 , 6 —Vy-vf • [3. 2. 1] 

2-±>)l7f<*Vls-h (HMJ5 8 a~c, 4 9. 7g% 113. 6 

m m o I ) ( 6 5 0 m L) (CM/1 Ls ^/miT' t e r t — 7° 

fJU 2- (7$y*dp^>) h (2 4. 2g) CDJWMt 

ifJU (1 3 4 m L) fefat h (13. 8 g) 2. 

50trP^i#L/co (0. 8 L) 210ft 0. 2 5M 

mm. (1 L) , tSfflfiW7j< (1 LK 7j< (1 L) ;1E)1ISL 

Ts *IS4b^t)5 0. 6 7 g^|fc (10*4 8. 0 8 g, ®$9 8% HP 

LCSlib9 9%^ ) o C:®t,0©iST-^tt#ti30lS1 ©t, 

CD<h — ̂ L/co 

[0376] ^»y 6 3 r 

Mb 122] 

o 
^O. _o. Jl 

BocHN NH2 BocHN — N 
H N 

-N 
O' 'OBn 

[0377] (3 a R, 7aS) -1, 3-^*dpy-3a, 4, 7, 7a-jh7bh* 
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• -1 H - -f V 'f > K—JU— 2 (3 H) -4)1 ( 2 S , 5R) -6-

> iyJU* dp:>) — 7 — * dp V — 1 , 6 —Vy-vf • [3. 2. 1] 

0 y~ 2 — ^JU^Kdp'v U — h 6 0 a ~ b% 4 2 5 m g % 1mmol 

) (5 m L) 310ft "Ft e r t-^fJU 2-

(7$y*dp^>) h (2 1 1 mg) ©JWMHf 

( 1 . 4 1 g) <h h 'Jif ( 1 2 1 m g) 3 

fco (7 5 m L) 1 0%0 JLyWkWM (3 5 

mL) , f§fflfiW7j< (3 5 m L) , (3 5mL) *S 

7K«Vy*y^A5£;lJ±;I!fsL/cQ SIJS£*> U £Wti =?A 

^•7h^77^- (^dpntv/Mtif JU= 1/2) (CttUIIHb^it]4 

8 1 mg^ffc (Jifi) o C © t ©©«f-^ 301^1 ©t 

©£— ̂ L/co 

[0378] mmm 6 3s 
Mb 123] 

[0379] (3 a R, 7aS) -1, 3 - Vt dp V^dpHt t: K • - 1 H - -f V -f > K 

-JU-2 (3 H) --fJU ( 2 S , 5 R) -6- (^>^U*dp^>) - 7-

* dp y — 1 , 6-i/7+f • [3. 2. 1 ] * ̂  0 > - 2 - ̂jU#dp'>' 

U — h (^ISte^y 6 2, 4 2 7 m g % 1 m m o I ) £rl$7j<^ • PtfUUA ( 5 m 

L) 3lOft~Ft e r t-7"fJU 2- (7$y*dpi/) xfJU;b-

- h (21 1 m g ) ©JWMHf ( 1 . 4 1 g ) <h h U If JU 

(1 2 1 mg) 3 0^WLfco (7 

5 m L) 1 0%^x>It7j<;^ (3 5 m L) , f£fflfiW7.K (3 5 m 

L) , tSffl^7j< (3 5 m L) TjiI&Sfc&x &7MSfc^7 A-?££*£, 

ZfeZMfrBtife b/Co 'J 7 A^7 P7 h^7 7 ̂  - (^dpHt 
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1 /2) 1 8mg^ffc («$9 6% 

) o 3 © Jg 1 01 t -S L /Co 

[0380] mmm e 4 

tert- 7^)1 {2 - [ ( { [ ( 2 S , 5R) - 6 - t K• **>- 7 -

**7-1, 6-*>*7+fkr*>£P [3. 2. 1 ] *^7 K — 2 —-f A] tiJVtf 

-M 7<S) ***/] ifJW (V-1) 

Mb 124] 

[0381] tert-m {2-[({[(2S, 5 R) - 6-^yV)Ut*V 

— 7 — * * V — 1 , 6-VTV^VOU [3. 2. 1 ] K — 2 — 

7$y) **^>] ifil} £-/<*-S (^Wy6 3q% JEm 

156. 4 2 g % 360mmo I) ( 2 . 4 L) [Zs 10 

(5O%#TK. 15. 6 4g) TK^unifiT 

,1.5 Bmmw Ltco hMMbs 5M4 5 0mLJ VMS. 

mmgs 7-tr h-h U^u ( 1 . 5 L) £3JDiLT4 5 0mL3;-C}Ift§U 

LT 3 0L/c, Tiz K- h U JlsTffi&s 

1 1 8. 2 6gffc GEIEM 17. 9og,®$ 

9 5%) o Z(D^0(DmmT'-Olt0^mi3(DX^2(D^(Dt-WLLtco 

[0382] 6 5 

( 2 S , 5 R) -N- (2-7$;ih^» —7—**V—6- (7JU* 

**">) -1, 6 —VT+f tfVO • [3. 2. 1] 10 0 y— 2-^DJUTJN* 

K (V I - 1 ) 

o o 

O' OBn 

H2, 10%Pd/C 
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Mb125] 

BocHN 

O 
1) S03-Py, Lutidine 
2) nBu4N HS04 

3) TFA 
4) desaltation 

O 

O' OH 

[0383] tert- 7^)1 {2- [ ( { [ (2 S, 5R) - 6-th*P^>-7 

— V — 1 , 6 P[3. 2. 1] *h — 2 —'f JU] tiJV 

r$y) ***/] xfJU} S (^wy6 4% 5 3 7. 6 

1 g s 1. 5 6 1 m o I ) (DTiz h- h <J Jl> (7. 8 L) 2, 6 -

(5 12. 0 8 g ) % (810. 3g 

. 5 L£-e>M5. (15. 1 L) -e^lKL/co 

M.2 7kMi~ K U (7 . 8 L) -eWHhl U ?#b 

jU(15. 1 L) , rnkfrMT (5 6 7. 8 7 g ) 

ZtoXs 2 0^FWlfco (4 2 

5 g) (cx^'Jiu jjliiti, ;lE)llss (3. 1L) T?S}&I 

IsLf tert-^ {2-[({[(2S 

, 5 R) -7-**V-6- (7JU***^>) -1, 6-V7*f£Wn [ 

3. 2. 1] *^h-2--fJU] 7^7) ifil} £ 

-A7-h^7 5 8 g (IP* 5 8 6. 2 7 g, JR$84%) 0 

[0384] *Th77>^7>t-^Ai7 1 9g (ID|4 3 7. 1g% 0. 65 6 

mo I) (Z)^PP^> (8 7 4 m L) fefaZ - 2 0 tHOftiP U h U 7 

i^Ptt (8 7 4 m L) £ 1 5 0 °CLT 1 0tP^i# L 

fc0 SJSM-2 0°C(C)ftiPLyy V7°PH°;Ux-f )l (3. 2 5L) 

T U ;Fb^£0°C(c#^LT 1 0trP^i#L/co ^V^Ptf 

jux-f MZT&t&s W^.mrnLX%mmm\t^'>J]3 3 5. 3 6 g^ffc ( 

Ei2 2 2. 3 5 g, |$9 9%)0 

[0385] (212. 99g, IP^I 33. 33g) ^jOftL/cO. 
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2M mmmm (PH6. 5, 4. SD TPHS 

. 3 0^&£?#fco *S§&£3. 6 L t-e;lE)llsL. MO. 2M 

S»)S (pH6. 5, 91 OmL) [CTpH5. 5(CliSL/c0 

Vymm SP 2 0 7, 7j<~1 0%l PA7JO ICttU 

m^nrnks 2 8. 3g%mtc (JR 

$9 6%) o d©t(Z)(Z)^f-^(i#^y3(Z)Xl3(Z)t(Z)^:-^L/co 

[0386] mmm & 6 

V-1, <6-VT*f\^VOu [3. 2. 1] *^h-2--nu] 

} 7$ J) if )l} %-/<*-h (I V-1 -2) 

Mb 126] 

[0387] 2, 5-^*dpyH°P'J^>- 1 -<)\y (2 S, 5 R) -6-

JU:tdp:>) — 7 — * dp V — 1 , 6-i/7+f • [3. 2. 

— 2 — ^jUTKdp'v U — h (^Ste$y 5 7 a ~ c % 20 1 mg, 0. 538mm 

O I) (4 m L) 7jO£T(c<>^u 2-

(7$y*dpi>) ifJ^-/^-h (1 2 8 m g ) (DWkVO • • * 0 > 

(0. 5mL, gtl«0. 5mL)}^£jQpU 1. 5 0tP^i#L/co J5 

(3 OmL) 1 0%^i>®t (1 5mL) , fgffl 

fiW7j< (1 5 m L) , fgffl^7j< (1 5 m L) 

A-?*£*£. )tii. ;1E)1ISLT. *M<bl^tl2 2 2 mg£?#fc (»8 

8%) o Z.(D^(D(Dmm^-0^^m^>(DTM3(D^(Dt-m.btco 

[0388] mmm & i 

tert - 7^)1 {2 — [ ( { [ (2 S, 5R)-6 -^y^Jlt^V-

7 — * dp V — 1 , 6 -i/7+f \f.V ^P[3. 2. 1]*^S — 2— 

{2 — [ ( { [ (2 S, 5 R) -6-^>^U*dpi/-7-*dp 

OBn 

IV-1-2 
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y$J) ***>] Ifil} UfJU) *!-/<*-b ( I V — 2 

) 

Mb127] 

[0389] (1 R, 2 S , 6 R, 7S) -3, 5 - Vt dp V - 4 - y+f h U *> 0 • [ 

5. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R) -6 -

— 7 — * dp V — 1 , 6 — vyv • [3. 2. 1] 

2-tUlsrf^VU-h (M5 8a~c, 144mg, 0. 329 

m m o I ) ttflftlkis 0 UU ^ 0 y (2. 5mL) Ls tert— 

)\y (2- (7$y*dp^>) ifil) UfJU) £-/<*-S (88. 8m 

g) mfokVOuntOy (0. 5mL) 1 8 0tP^i# 

L/co (1 OmL) 0. 2 5M fgfflfi 

WTK. t§ffl^7j<-eiiii^}f. K U ^A-csfcjt. mm, IIEII 
LTs *IS^t)1 32mg^ffc (©8 9%) 0 Z. (D & (D (D®^? - 0 

6 ©X11 © t © <h -m L fco 

[0390] mmm & 8 

tert — "/f JU {3 — [ ( { [ (2 S, 5 R) — 6 — ^<y VJUst — 

7 — * dp V — 1 , 6 — VT+f tfV ^P[3. 2. 1] — 2—'fJU] ^ 

JU^-JU} 7^7) *dpi/] 7°PHMU} £-/<*-S (I V — 7 ) 

Mb 128] 

[0391] (1 R, 2 S , 6 R, 7S) -3, 5 - Vt dp V - 4 - 7+f h 'J V 0 • [ 
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5. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R) -6 -

— 7 — * dp V — 1 , 6-i/7+f • [3. 2. 1] *7 

2-tUlsrf^VU-h (M5 8a~c, 14 8mg% 0. 33 9 

m m o I ) ttflftlkis 0 UU ^ 0 y (2. 5mL) Ls tert— 751 

)\y 3- (7$y*dp^>) 7°P h (9 0. 9mg) CDJ^TK^ 

7PP**> (o. 5mL) ^-ei 8mmsmLtc0 sisi 

(1 OmL) 0. 2 5 M ISfflfiWTK. 

^7K"elHI^^}f, h \) OAxmrn, )tiis )lE)jilsLT, HIHb 
^1 34mg^|fc (©8 8%) 0 d (D fc (D(D®^ ~7 1 1 

©X11 ©t(Z)<h-^L/co 

[0392] ^»y 6 9 

tert -7>JU (2 S) —2— { [ ( { [ (2 S, 5R)-6-s<yV 

)\zt%-V— 7— *dpy - 1 , 6-•v/'+f lf:>7 P [3. 2. 1]*7h-2 

--nu] T$y) *dp^>] -^;u#dp 

i/U- h (I V — 8) 

[0393] (1 R, 2 S , 6 R, 7S) -3, 5 - Vt dp 7 - 4 - 7+f h U *> 7 P [ 

5. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R) -6 - (^ 

yVAt^ris) — 7 — * dp y — 1 , 6-i/7+ft%>^P [3. 2. 1] *7 

oy-2-^;u#dp^u-h (M5 8a~cN 145mg, 0. 33 1 

m m o I ) ^rl^TK'v 7 P P 7 > (2. 5mL) Ls (S) — t e r 

t-7>>/U 2- ( (7$y*dpi/) ^fJU) 7-tff*>*>- 1 

[y— h (9 3. 2 m g ) ©1^7X^7 P P ̂  7 > (0. 5mL) 

i)St2mrii#Uifco (1 OmL) o. 2 

Mb129] 

o OBn 
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5 M mwkikikxmwm. &7M»f MJ^A-CSS 
it. }Jli§s ;lE)jilsLT, 1 2 7mg^|fc (©8 3%) 0 £ 

(D^(D(Dm^-O^0^m 1 2 0X11 ©t©<h-^L/c0 

[0394] 7 0 

tert -7>JU (3 S) -3 - [ ( { [ (2S, 5R) 

^dpS/—7—*dpy — 1, 6 -i/y+fdVO P[3. 2. 1 ] *<£ S — 2 — 

-f JU] T^y) *dp:>] t°P 'J Vy— 1 -^v'UTKdr'V U— h 

(IV-11) 

Mb!30] 

[0395] (1 R, 2 S , 6 R, 7S) -3, 5 - Vt dp V - 4 - 7+f h U *> 0 P [ 

5. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R) -6 - (^ 

yVAt^ris) — 7 — * dp V — 1 , 6-i/7+f \f.V 0 P [3. 2. 1] 

2 -±>)l7f<*Vls- h (M5 8a~c, 1 4 5 m g % 0. 33 2 

m m o I ) 0 UU ^ 0 y (2. 5mL) Ls (S ) — t e r 

t-^fJU 3- (7$y*dpi>) tfP U $/>- 1 -^;U#dpi> U-h (9 

1. 6 m g ) ©J&TK^PP^> (0. 5 m L) 1 9 

mmsmLtc„ d omL) O. 2 5M 
s ISfflfiWTKs tSffl^7K"eini^^}f, K u )ti®, 
;lE)jilsLT, mmik-SMl 4 5mg^|fc (©9 5%) 0 Z.(D^(D(Dm 

5©isi0t©^-S(Lfco 

[0396] 7 1 

tert— y^JV 3 — {[({[( 2 S , 5 R) — 6 — ^<y VJUst — 

7 — * dp V — 1 , 6 - ̂  Z+f tf ^ ̂  P [ 3 . 2. 1] — 2—'fJU] ^ 

JU^-JU} 7^7) *dpi/] 7-tff*>*>- 1 -^;U#dp^>U-h 

OBn 
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(I V-1 2) 

Mb!3i] 

[0397] (1 R, 2 S , 6 R, 7S) -3, 5 - Vt dp V - 4 - 7+f h 'J V 0 • [ 

5. 2. 1. 02'6]f^-8-x>-4--TjU (2 S, 5R) -6 -

— 7 — * dp V — 1 , 6-i/7+f • [3. 2. 1] 

2-tUlsrf^VU-h (M5 8a~c, 14 Omg, 0. 3 20 

m m o I ) ttflftlkis 0 UU ^ 0 y (2. 5ml_) Ls tert— 

)V 3- ( (7$y*dp^>) ^fJU) 7-tff*Jy- 1 -^;U#dp^>U-h ( 

9 1. 5 m g ) (DWfoV<7 • • 0 > (0. 5mL) ISt 2 

O0trP^i#L/co (1 OmL) 0. 2 5 M 

its K u ^A-e^'Jiu )tii 

. ;lE)jilsLT, mmik-SMl 3 2mg^|fc (©9 0%) 0 Z.(D^(D(D 

6 0111 <Dt<Dt-$LLtco 
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[11^1] TIES ( I ) ; 

1Kb 132] 

HO' 

o 
A. 

N^^OBn 
H 

i-b KP*^tfp|;>?>-2, 5-vty, 

2-bKP*S/-3af 4, 7, 7a-jh7kKP-1 H-'fV'fV 

K—JU— 1 , 3 ( 2 H) -Vty, 2-b KP*s>^*1tb KP-1 

H-< Vf> K--/U- 1 , 3 (2 H) -V^y, Jfc(i4-tKP + 

v — 4—T'tfKU ">^P[5. 2. 1. O2* 6]f^-8-iV-3, 

fy%tc\x s U 
S (II) : 

[<b133] 

R 
O 

O 

A n 
P' N 

OBn 

T?^3ft£4b^tl£U ^SMStc^rcii: 

JCcfcy, TIBS (III) : 

Mb 134] 

^"Q 
J" i- N 
O OBn 

V&ZtlZIk&VatU 4k-&M: R3ON 

J:^TI3S (IV): 
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Mb135] 

o 

" » P 
O OBn 

IV 

(±§E5S ( I ) % (ID. (Ml). (IV) ^ OBn 

P RTfg&N HftiS. R 1 (£ 2 , 5~Vt* 

V^U')Vy-\ -<)\y, 1, 3-Vt*V-3a, 4, 7, 7a-f 

K "7 t K P — 1 H --f V'f > K—JU — 2 (3 H) — 'f Jk 1, 3-*>* 

KP— 1 H->T V-T > K-JU-2 (3 H) —r£ 

fctt3, 5-y>*V-4-7+f MJ*>^P[5. 2. 1. 02'6]f 

tl-8-x>-4R2&TKHS C I CO-SfcliC I 

3COCO-?;^U R 3 (iC ! _6 J7 UVO 'J 

tt>\ foZ>^Wm%TZ>-0-N H-t-mzte^X 3-7 rn.(D^ 

UVO 'JAmZJfMTZo R3&0fr^5{®©R4T-Mfi£tlT^T 

b&<s R4M^LTS^£tlTt<U\ cCtR4(iC1.67J^ 

Jk C ! _67JI/P+K C T-eZJUdrJUTJU^-Jk ^fP^>^lJJl' 

, P:>^ lUU^JkK-Jk R5 (R6) N-% t/c(i{^SS"e^) 

Zo £fcs RbtRH&&*?kiLLX7kWkt.tc[&C,-&7)\/*)\/%:^-$ 

t>\ $>Z>l^£-mz.tZ-iX3~7 m.(D^ UVO 'JAmZJfMTZo 
$bizs R\ R5RXfR6te&M<DtiLm-zmMTZZttf-Z%2>o ) 
X'T^iS tl& 

[11^112] R2^7K*-eS)^TIES ( I I) : 

Mb 136] 

R,-°V\ , 
P'N^N'R 

OBn 

II 

"ZTFisti&ikaWiitZ* frxtfz/* i/frxtfz/'S.tcit. K 'J -fcxfyfrb 
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il. mzit^ : R3 0 N H 2 <h CDSJ^Cfat" ii <h (C % TIES ( 

I V) : 

Mb137] 

o 
H y 

O^-N-OB„ 
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