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SFHstel B ‘ dell A

shgh=l eAgmHole] Alx7E Jhed Ewh oy, HA dE F e ELEE

2]
T Ro/HES AFS AFFomn dd dAE Folal 52 FEE ARVNE Axd 5

ols}, Azelst AAlelo] elste] B W@ wr} TAGoR Agdry @, a7 AAdE B AL e
g A w, B wve] o] dvle] Axdlet Axde] ja) FHEE AL ohir)

<Al 1> 2 AEluH]o o] A=
9 1 _(R)-2,2-Yo¥-1,3-t &g l-4-pd3to]=  ((R)-2,2-Diethyl-1,3-dioxolane-4-carbaldehyde)

3)°| A=z

&4 29 D-miUE (25.00 g, 137.0 mmol)E THEZEE(62.5 ml)ol] =< T AHAZTIA(0.96 g, 4

mmol)S 7}8te] 40 T2 7143 th. 3,3-HuEA] A EH(38.00 g, 288 mmol)S 308 o]ge] A7t AA #H7}s
I He ZetE S 4AA7F Wkttt Eo€old(0.97 ml, 7.0 mmol)S 7}sle] ¥ EFES Ao R 24
ok A7 W B3RS AebEEsta FEShe] 1,2:5,6-U-0-(3-Ad ] )-D- U E(45.613 g)& AABIA &
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2 JHZ 4 I NMR (CDC13) 4.20-4.11 (4H, m), 3.92-3.91 (2H, m), 3.80-3.78 (2H, m), 2.54 (2H, d,
J=6.8Hz), 1.67-1.58 (8H, m), 0.93-0.86 (12H, m).

AEe] FEE(44.50 g)S HEZSIO| =2 FE(87 ml)o] ol
QUo]E(35.40 g, 154 mmol) ¥ N ElFEuHlO|FFRUO|E(1.4 g, 13.

Zb 7bekdeh. 4XZE B A7) ukg EEES anbgk F AdguzolA Asa Y] ukg EEES f2 2]
= ousigln. SRd ¢ ASHEFS ol weld WA Hrletal =35 ol" ohAHCIES o] 88t 5
etk Aol f715S AFER Aojlla 2FAdcER Ax, THate] GAsA @ dde] nod 5
8t2) 39] B (44.821 9) & F53SIT

R (CbCly) &6 9.74 (1H, d, J=1.9 Hz), 4.34-4.40 (1H, m), 4.19-4.05 (2H, m), 1.73-1.61 (4H, m),
0.98-0.88 (6H, m).

oA 2: (R)-1-(2.2-yo€-1,3-t&&d-4-U) T2 -2-7-1-2 ((R)-1-(2.2-diethyl-1,3-dioxolan-4-y1)prop-
2-en-1-0l) (4)¢] A%

I (-

A7) WA 1A S5 et 39 SPB(44.821 ) HEShol ERFUO0 nDol 521§ L) o
A AEA AR d9radE BErel S in THF, 425 n)E A Aau 5A Fe wib 7T X3
FREZRe]E FEAL olgdte] WS FANL FET F Tad QelsA AW AwvhEoge (A

o8l olAlElo|E = 3 : 1)8}e] 348l4] 49 343 (21.861 g, 117.4 mmol, 43% from D-WlUE)L 5849},

K

I MR (CbCl3) & 5.89-5.77 (I1H, m), 5.39 (1H, dt, J=17.3, 1.5 HZ), 5.24 (1H, dd, J=10.6, 1.5 Hz),

4.38-3.66 (4H, m), 2.39 (0.4H, d, J=3.5 Hz, diastereomer A), 2.13 (0.6H, d, J=2.9 Hz, diastereomer B),
1.71-1.58 (4H, m), 0.97-0.87 (6H, m).

@A 3 (S.E)-olE _5-(2,2-tjo¥-1,3-U|f&T-4-A)AE-4-0o] = o]E ((S,E)-ethyl 5-(2,2-diethyl-1,3-
dioxolan—4-y1)pent-4-enoate) (5)2] A Z

A7) @A 204 53 FekA 49 313HE(21.86 g, 117.37mmol)S MeC(OEt)s (128 ml, 704 mmol)ell =<1 &

239y AH0.53 ml, 7.04 mmol)E H7FeFSATh. Wk EFES 25413t Tk 132 °c<>ﬂ*1 7tdE 5 s s
sttt dojzl xS ZE4 HEgbd Ay azutEad (sl o oE olAEolE = 5 1 1)t 384 59
3= 57 31HE(25.771 g, 100.53 mmol, 85%)S F5EFATE.

[a]y=t7.94 (¢ 3.905, EtOH).
HRMS (EI) caled for CuHs0, [M-H] 255.1595, found 255.1598.

I NIR (CDC13) & 5.85-5.77 (1H, m), 5.50 (1H, dd, J=15.4, 7.7 HZ), 4.47 (1H, q, J=6.7 Hz), 4.20-4.05

(3H, m), 3.53 (1H, t, J=8.2 Hz), 2.4 (4H, m), 1.72-1.59 (4H, m), 1.27 (3H, t, J=7.1 Hz), 0.96-0.90
(6H, m).

PCONR (CDCly) & 173.1, 133.6, 128.7, 113.4, 77.6, 70.2, 60.6, 33.8, 30.2, 30.1, 27.7, 14.5, 8.4,
8.3.

FT IR 3450, 2976, 2941, 2882, 1736, 1464, 1372, 1173, 1078, 970, 920 cmil.

A 4: (R)-5-((S)-((R)-2,2-t]o &l-1,3-T] §AFet-3-2) (Flo]| =EA]) (W E)-Tslo] =2 F&H-2(3H) -2 ((R)-5-
((9)-((R)-2.2-diethyl-1,3-dioxolan—4-v1) (hydroxy)methyl)-dihydrofuran-2(3H)-one) (6)2] A=

t-FEL3 & (1:1 v/v, 600ml)o] AD-mix-B (84.6 g)& =9 & wegtdZolu= (5.75 g, 60.4 mmol) S #
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T2 B4}, g8k 59 é‘r?&g(w 485 g 60.4 mmol)e] E°JU= T viE ZEpFo|
B S 0 T2 IZNN F 6A7F &<k uilkalgict. 6/\17&01 A &

o Aosaoﬂxq F7h2 aghelth. old opAElo] ER FE 6]

2 Axs T Zd4 AgghA A9 a2eEad e (dat

3.69 g, 56.042 mmol, 93%)S FE53ttt.

[a]p=-38.89 (¢ 1.62, EtOH).
HRMS (EI) calcd for CisHyi0s [M+H]+ 245.1390, found 245.1391.

' NMR (CDCly) & 4.16-4.11 (2H, m), 4.01-3.91 (1H, m), 3.67-3.61 (1H, m), 2.70-2.47 (2H, m), 2.38-2.28
(2H, m), 2.10-2.05 (1H, m), 1.73-1.59 (4H, m), 0.94-0.87 (6H, m).

BCNMR (CDCly) & 177.7, 113.5, 80.1, 76.3, 74.2, 67.5. 29.8, 29.3, 28.8, 24.2, 8.6, 8.3.

FT IR 3441, 2974, 2941, 2883, 2113, 1767, 1463, 1361, 1198, 1083, 973, 917 e

A 50 _(R)-5-((R)-FA=((S)-2,2-H A F-1,3-t] & Ee-2- ) v &) -t o] =2 Feh-2(3H) - _((R)-5-((R)=

azido((§)-2.2-diethyl-1.3-dioxolan-4-y1)methyl)-dihydrofuran-2(3H)-one) (7)2] A%

A7) @A 4olA] F& 8ea 6o 3EE(3.123 g, 12.78 mmol)S TEZZW|EH(200 ml)dl] = T EdE
©(12.8 ml, 91.8 mmol)% Zbalgith, Wb E3ES 0 TR BZ4A7]15 tE 229 E(180 ml)oll =<1 A =2
2ho]=(2.47 ml, 32 mmol)E 45% F<F g weA "Hojrmgih, A7) Nkg EFES A2olA 4417 Bk wnk
|32 25 71ste] ubeS FAAAY. 24 A Ay aE2vtEady (4 0 o "olAHolE = 1 1 2)

ste] dj A elE 33E(4.12 g, 12.78 mmol, 100%)& LA}, I NR (CDCl3) & 4.84-4.75 (2H, m), 4.26-

N

4.14 (2H, m), 3.99-3.95 (1H, m), 3.15 (3H, s), 2.70-2.37 (4H, m), 1.66-1.59 (4H, m), 0.94-0.86 (6H,
m). CNMR (CDCls) & 176.4, 114.2, 81.2, 78.3, 74.6, 67.0, 39.4, 29.9, 28.8, 28.0, 24.2, 8.6, 8.3.

F7] WA olE s3HE(3.682 g, 11.42 mmol)S TYHWIEEF oM =(115 ml)eo| FHolil AsFolrte]=(1.11 g,
17.1 mmo)E 7Fste] ¥hg EFES AulfzrolA 120 T2 FAsh 49417 &<t wwkelglet, 7] whg &3
55 A% AdolA ehsFsta ?:*OU IS HERRdey 22 e §, Ze4 deska 49 a2nE
gy (B4 : o"olAEolE = 1 : 1)3te] 3184 79 3E(2.258 g, 8.384 mmol, 73%)S F533At).

[ alp=-16.46 (c 2.065, EtOH).
HRMS (EI) calcd for C12H20N304 [M"’H]Jr 2701455, found 270.1455.

' NVR (CDCly) & 4.48 (1H, q, J=6.6 Hz), 4.29-4.21 (1H, m), 4.16-4.10 (1H, m), 3.86-3.80 (1H, m), 3.52
(1H, t, J=6.2 Hz), 2.65-2.55 (2H, m), 2.50-2.25 (2H, m), 1.75-1.59 (4H, m), 0.98-0.88 (6H, m).

BCNMR (CDCly) & 176.2, 114.2, 78.5, 76.6, 67.2, 65.8. 29.7, 29.0, 28.2, 24.8, 8.4, 8.3,

FT IR 3539, 3356, 2975, 2942, 2884, 2520, 2112, 1784, 1462, 1420, 1354, 1280, 1173, 1082, 919 e

Al 6 _(R)-5-((IR,28)-1-0} A E-3-3} o] EFA|-2-(FNEF-3-L A Z 2 A )-1] 5l o] E 2 F &-2(3M) - _((R)-5-
((IR.2S)-1-azido-3-hydroxy—-2-(pentan-3-vloxy)propyl)-dihydrofuran-2(3H)-one) (8)2] A|Z*

[o

A7) A 5AlA] AlzF 384 79 SEE(1.643 g, 6.10 mmol) S TEZ 2 W EH(58 ml)dl] HQ L 0T
2 YZA AT BH?SMey(Hl Ed}alo] =2 5ol HolgleE 2.0M &4, 15.25 ml, 30.5 mmol)S 7}3F Whe &3HE

=50 ColA 3087 wwtela EguWeEALdEZ Yol E(TMSOT, 2.2 ml, 12.20 mmol)E F7F2 H7lste] A

oo
g

o
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EFES 20 ~ -30 TolA 22A7F T wRESFQITE, EstE AFulo]FtRUolE 8 (60 ml)S
A URE

7¥eto]l WhES FAAA AE Ay EFES G2 HATSAZT. EH4 debA A8 aEvtEag e
(A 2 ofld opAE|o]E = 1 @ 1.5)3Fe] 3}3H2 89] 33H&E(1.554 g, 5.73 mwol, 94%) S F53H3Tt.

[ alp=-49.07 (¢ 1.08, EtOH).
HRMS (EI) calcd for CisHpoNsOy [M+H]+ 272.1612, found 272.1607.

' NMR (CDCl3) & 4.76 (1H, q, J=7.1 Hz), 3.81-3.64 (4H, m), 3.34 (1H, quint, J=5.5 Hz), 2.72-2.56 (2H,
m), 2.39-2.19 (2H, m), 1.80 (1H, t, J=5.4 Hz), 1.64-1.49 (4H, m), 0.95-0.87 (6H, m).

“C NMR (CDCls) & 176.8, 81.9, 77,7, 76.7, 65.2, 61.5, 28.4, 26.3, 25.7, 24.3, 9.7, 9.6.

FT IR 3463, 2966, 2938, 2879, 2108, 1780, 1461, 1347, 1276, 1185, 1056, 921 e

A 7 (28, 3R)-3-°1AE=-3-((R)-5-ZA-HEZ3lo| E 2 F&-2-)-2-(FNe-3-<d A T 2t ((25,3R)-3-
azido-3-((R)-5-oxo-tetrahydrofuran-2-y1)-2-(pentan-3-yloxy)propanal) (9)¢] A%

gZ 22 e85 ml)el &4 ZF2g}o]=(0.8 ml, 9.442 mol)E %< RANE 68 CTE IAANZT. gueEA
ZAtol=(1.22 ml, 17.13 mmol)E 713 HEEZ2ZWE(10 ml) &NES 1087 3 X Frlsla 58 5 tE=
Zue(10ml)oll =<1 7] @A 60X F53 845k 89 F3E (2.324 g, 8.565 mmol)< 104 2 g W&
A Z7Vakgith. 308 FoF wykek 3 Ego€olw (6.0 ml, 42.8 ml)S 7}8te] Wk EFES 68 oA 30%
7t F7hR aelal 2RE L7 *J*/\]%l E(100 ml)S H7}ste] e ﬁa/\]ﬁq. Z94 Agar4a 4
g ZRuEa 9 (A4 0 d"elAEHOlE = 1 @ 1)k 3184 99 3}§E(2.113 g, 7.85 mmol, 92%)S F-53)

o:hjr
[ a]p=-40.26 (¢ 1.565, EtOH).

HRMS (EI) calcd for C12H20N304 [M"’H]Jr 2701455, found 270.1451.

' NIR (CDbCl3) 6 9.83 (IH, s), 4.72 (IH, q, J=1.1 Hz), 4.08 (1H, dd, J=3.6, J=1.4 Hz), 3.59 (1H, dd,

J=8.3, J=3.5 Hz), 3.41 (1H, quint, J=5.8 Hz), 2.66-2.43 (3H, m), 2.24-2.19 (1H, m), 1.66-1.49 (4H, m),
1.02-0.90 (6H, m).

“CNMR (CDCls) & 203.5, 175.9, 84.0, 81.6, 76.2, 64.4. 28.2, 26.3, 25.2, 25.1, 9.7, 9.5.
FT IR 3444, 2968, 2939, 2880, 2512, 1779, 1732, 1461, 1178, 1160 cm .
A (1S.25,3S 4R ,5R)-4-o A E=-2-(t —F-E W E A & &A1) -3- (A EF-3-U A ) -6-FAl-H} o] Alo| F 2 [3.2.

l]é%E} 7-2-((1S.25,3S.4R . 5R)-4-azido—2-(tert-butyldimethylsilyloxy)-3-(pentan-3-vloxy)-6-oxa-
bicyclo[3.2.1]octan-7-one) (10)¢] A%

gZ2 2820 ml)ol] tolAZEHeolw(1.80 ml, 10.29 mmol)S %91 AL 0 CTE Yzt et. A7) &
Nof] TBDMSOTL(2.36 ml, 10.29 mmol)E 7}3te] 10&7F wwbstar tfES 22 M eH(15 mDol =< 7] & %
53 3}e2] 99 FHE(0.924g, 3.43 mmol) & ULl 7] WS EFES 0 TolA 2583

S S2AIZ17] Al 2413 F7EE WHkA T XS o] R aE R HE 7hete] Wb
7151 E4] A7t A A2etEad I (A2t ¢ oY olMHC|E = 2 & 1)3te] s}E] 109 31
2.62 mmol, 76%)S FE53FAT}.

[
01:00

mp 75-76 T.

[alp=+2.22 (¢ 1.805, EtOH).
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HRMS (EI) calced for C18H33N304SI [M]Jr 3832240, found 383.2258.

I NMR (CDCl3) & 4.75 (1H, d, J=6.2 Hz), 3.83 (1H, dd, J=7.6, 3.3 Hz), 3.76-3.66 (1H, m), 3.58 (1H, t,

J=8.1 Hz), 3.34 (1H, dd, J=8.4, 1.1 Hz), 2.69 (1H, dd, J=5.6, 3.4 Hz), 2.49-2.39 (1H, m), 1.79 (1H, d,
J=12.6 Hz), 1.72-1.39 (4H, m), 0.96-0.84 (15H, m), 0.17 (3H, s), 0.14 (3H, s).

PC MR (CDCly) & 173.9, 82.5, 80.4, 78.9, 74.6, 66.9, 44.6, 32.4, 26.1, 26.0, 24.7, 18.2, 9.5, 9.3,
4.0, -4.2.
FT IR 3433, 2964, 2361, 2103, 1786, 1466, 1260, 1129, 839 cm .

Annl. Calcd for CislssNs0,Sic C, 56.37; H, 8.67; N, 10.96. Found: C, 56.43; H, 8.76; N, 10.87.

A 9: (1S,2S,35,4R,5R) - B -4~} A = -2~ (1 - E T W & A FA] ) -5-5} o] E FA|-3- (A EF-3-H A ) Alo] SF 2 &4t
FHEAgolE  ((1S.25.35.4R.5R)-ethyl  4-azido—2-(tert-butyldimethylsilyloxy)-5-hydroxy—-3-(pentan-3-
vloxy) cyclohexanecarboxylate) (11)¢] A X

A7 A gellM =53 3184 109] 3HEHE(2.252 g, 5.871 mmol)S olEHE(88 ml)el 91 F gEBHEvlo]=
(3.06 g, 35.213 mmol)E 7}sle] 0 CT= PZAANAT. 1,8-tolxtulolrlo] ZF=2[5.4.0] & HA]-7-21(DBU, 2.63
ml, 17.61 mmol)E FH7}&kaL 0 TollA 143 B¢t wwtadl 5 ¥3} grngIdadol= £A(100 ml) o2 W3S
TR, Ed4 A7 Ad ARetEaY] (34 0 ol” opAlH]E = 3 1 1)kl 3344 119] 35HE
(2.441 g, 5.61 mmol, 96%)S F53I3ltt.

[alp=-29.1 (€ 0.825, EtOH).

HRMS (EI ) calced for CgoH,’ggNgO5Si [M"’H]Jr 430.2737 y found 430.2719.

' MMR (CDCls) & 4.25-4.12 (2H, m), 4.10-4.00 (1H, m), 3.97-3.87 (1H, m), 3.78 (1, br s), 3.67 (1,
t, J=3.2 Hz), 3.26 (IH, quint, J=5.7 Hz), 2.76 (IH, dt, J=12.0, 3.0 Hz), 2.28-2.01 (2H, m), 1.84 (1H,
dt, J=13.0, 4.9 Hz), 1.56-1.42 (40, m), 1.26 (3H, t, J=7.15 Hz), 0.94-0.88 (15H, m), 0.12 (3H, s),
0.02 (3, s).

PCONWR (CDC1,) & 172.8, 82.9, 69.8, 68.0, 64.0, 60.9, 43.9, 26.5, 26.4, 26.1, 25.7, 18.1, 14.3, 10.0,

9.7, 3.7, -5.4.

FT IR 3454, 2963, 2930, 2858, 2103, 1729, 1463, 1371, 1257, 1192, 1140, 1080 cmil.

A _10: (1S.2S,35.4R.5R) - €l-4-o} M Eo} | n] =-2-(t-F-E ] w &l A& 8 A])-5-F} o] EEA]-3-(HE-3-L - A])
Aol E 2N AgE A g o] E  ((1S.25.35S,4R.5R)-ethyl 4-acetamido-2-(tert-butyldimethylsilyloxy)-5-hydroxy-
3-(pentan—3-vloxy)cyclohexanecarboxylate) (12)2] A%

= vt Ja}*;zoﬂﬁ 7] A 9ol AL 3}EkA 119 3EE(0.762 g, 1.774 mmol)S o o}AH o] E(20
ml)ZE =< 3 Pd/C(10%, 0.38 g), F oFHEAFH0.18 ml, 1.95 mmol) ¥ Egodo}wl(1.24 ml 8 87 mmol)

S 7tk FaTIAR FEtaa UEE AR A7) dks if&%-‘l 2ol A 22417 53 HPSP , AF =
W= o g olAH|ER Alojuy **‘EM o o83ty AFsglt. Aoz s S A 49 2
ZolEa# I (A 0 dgEolAMEIOE = 1 @ 2)3}e] &4 129 3IE(0.756 g, 1.696 mmol, 96%)L FE38)
STt

[a]p=t5.4 (¢ 3.15, EtOH).
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HRMS (EI) caled for ngH@NOGSi[M+H]+ 446.2938, found 446.2927.

I NMR (CDC13) & 6.87 (1H, d, J=8.6 Hz), 4.45-4.42 (1H, m), 4.26-4.02 (4H, m), 3.50 (1H, t, J=3.0 Hz),

3.28 (1H, quint, J=6.7 Hz), 2.89-2.80 (2H, m), 2.02 (3H, s), 1.96-1.88 (2H, m), 1.55-1.43 (4H, m),
1.27 (8H, t, J=7.15 Hz), 0.94-0.87 (15H, m), 0.13 (3H, s), 0.10 (3H, s).

PC MR (CDCLy) & 172.6, 172.1, 82.1, 76.9, 71.3, 68.5, 60.9, 51.8, 43.1, 26.6, 26.1, 25.9, 24.7,
93.5. 18.1, 14.3, 10.1, 9.6, -3.7. -5.5.

FT IR 3473, 3337, 2963, 1716, 1654, 1558, 1465, 1374, 1245, 1128, 1062 cmﬁ.

S 1l _(RARSR)-o]D-d-olAlEotw] e-5-slo] £ % A3~ (AEh-3-A S A Aol S 817k eo]
((3R.4R.5R)-ethyl 4-acetamido-5-hydroxy-3-(pentan-3-yloxy)cyclohex—1-enecarboxylate) (13)2] A=

| ©A 10014 Az=3 88F4 129] 3H5HE(0.152 g, 0.340 mmol)E o EF2(6 ml)ol] =<9l 3 1,8-t]o}rule]
Abo) ZF=Z[5.4. o]%ﬂ Al=7-0(DBU, 0.50 ml, 3.40 mmol) ¥ B|HFHEFZHIE(0.18 g, 1.70 mmol)E 7}ste] A

A NS EREs 223 30wt ke AREhleh. WEEd da wlnel Hla xoh hrFImciels &
&9 (10 mD)< 7}0}04 FEREEFE ol&dt] FESH. Aol AT AEER &omm —I—EFHYH]O]E—E‘
ofgstel AxA F, S+ deyhd A ARvkEIHY (k0 ol" opAEIOlE = 10 ¢ Dste] 3484 1

9] 3}3HE(0.069 g, 0.210 mmol, 62%)<+=3}Th.
mp 129-130 C.

[a]y=-85.36 (¢ 1.64, EtOH).
HRMS (EI) calced for CmHmNO;,[M]+ 313.1889, found 313.1893.

I NIR (CDC13) 6 6.86 (1H s), 5.74 (1H, d, J=6.2 Hz), 4.35 (1H, s), 4.27-4.13 (3H, m), 3.88 (1H, t,

J=6.7 Hz), 3.62 (1H, s), 3.42 (1H, quint, J=6.1 Hz), 2.71 (1H, d, J=17.0 Hz), 2.46 (1H, dd, J=18.7,
4.9 Hz), 2.06 (3H, s), 1.59-1.49 (4H, m), 1.32 (3H, t, J=7.1 Hz), 0.94 (6H, t, J=7.3 Hz).

PC NMR (CDCly) & 171.8, 166.7, 136.4, 129.5, 82.1, 72.8, 67.3, 61.1, 55.1, 31.8, 26.5, 26.2, 23.7,
4.4, 9.8, 9.7.

FT IR 3486, 3318, 2968, 1702, 1643, 1545, 1465, 1373, 1306, 1251, 1214, 1103, 1085 cmﬂ.

Annl. Calcd for ClyNOs: C, 61.32; H, 8.68; N, 4.47. Found: C, 61.45; I, 8.75; N, 4.40.

oA 12: (3R.4R,58) -0 & -4-o} A Eo}lm] it —5-0} x| = -3-(F E-3-U A ) Afo] F 2 S -1 -A J}5 A g o] E
((3R.4R,58)-ethyl 4-acetamido-5-azido—3-(pentan-3-yloxy)cyclohex—1-enecarboxylate) (14)2] A=

A7) A 1104 9e 3438HA 139 33E(0.525 g, 1.661 mmol)S TIEFEEWEH(20 ml)o] e F
o}71(1.16 ml, 8.30 mmol)& F7Falgith. ofo] 2o A 7] §HE A35|5, TSR ZHEH5 ml)ell
F2gol= §H4(0.32ml, 4.152 mmol)S ¢ WX Jhste] WhE E3ES 0 ColA 1A1%F 303 1L
ES Hrlste] wheS TEA7IA U4 Aegbd Ay azutEndy] (a0 o" oM HolE = 1
WA ol E 33E(0.634 g, 1.62 mmol, 97%)S 53T},

Eelof
21 w4
s,
L 9)3he]

m*mﬂ

=
hl
=]
gu

71 WA HEelE 813HE(0.108 g, 0.276 mmol)S CWEXEFOF|=(DMF, 5 ml)ell =o]i ] FokAte] =(LiNs,
20%, 0.25 ml, 1.104 mmol) FENE 7}3k whs E3ES 7A17F B¢F 90 CE 71stint. A7) vk 2355
Ne oz Ae B 7ok %6}3 ZY4 A7t 49 22etEad g (@it o dE oA HelE = 1 @ 4)3}e 3
a2 149] 3}3HE(0.073 g, 0.217 mmol, 78%)S FE53}L).
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[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

SIHE3d 10-2012-0021835
mp 135-136 C
[a]y=-93.6 (¢ 0.235, EtOH), -42.6 (¢ 0.61, CHCls).

HRMS (EI) calced for CMH%NA,OA,[M]+ 338.1954, found 338.1958.

MR (CDCl3) & 6.80 (1H, s), 5.86 (1H, d, J=7.2 Hz), 4.60 (1H, d, J=8.7 Hz), 4.38-4.18 (3H, m),

3.37-3.25 (2H, m), 2.87 (1H, dd, J=17.6, 5.7 Hz), 2.31-2.18 (1H, m), 2.05 (3H, s), 1.55-1.49 (4H, m),
1.31 (3H, t, J=7.1 Hz), 0.95-0.88 (6H, m).

“C NMR (CDCly) & 171.3, 166.0, 138.1, 128.4, 82.2, 73.5, 61.3, 58.6, 57.2, 30.8, 26.5, 25.8, 23.8,
14.4, 9.8, 9.6. FT IR 3217, 2972. 2105, 1716, 1660, 1560, 1375. 1332, 1253, 1081 cm-1.

Annl. Calcd for CileN,O4: C, 56.79; H, 7.74; N, 16.56. Found: C, 57.09; H, 7.79; N, 16.39.

A 13: @ AERH|H]Y] (Oseltamivir) (1)9] AZF

WA 12004 4& Fhaka] 149 3H8HE(0.222 g, 0.656 mmol)S HE#slo|=2F2hE(5:1 v/v, 9 ml)ol
T EFHIEAH(0.34 g, 1.313 mmol)S 718 EFES 50 C= 71gste] 19417 B3 A AT, A7) vk
B 2oz A3la AFAHVES o|&3sle ARAIZ F T4 HEgtd Ay azetEad(dd of
E vk =1 D] 54 sheheel deb4 19 A n]o](0.202 g, 0.647 mmol, 98%)E 53}

[alp=-49.2 (¢ 9.33, EtOH), -54.2 (¢ 0.48, CHCl3)).

HRMS (EI) calcd for C16H28N204 [M]Jr 3122049, found 312.2043.

' NMR (CDCly) & 6.79 (1H, t, J=1.8 Hz), 5.68 (1H, d, J=7.9 Hz), 4.30-4.17 (3H, m), 3.57-3.46 (1H, m),

3.37 -3.30 (2H, m), 2.76 (1H, dd, J=17.7, 5.0 Hz), 2.20-2.13 (1H, m), 2.05 (3H, s), 1.57-1.45 (6H, m),
1.30 (3H, t, J=7.1 Hz), 0.94-0.83 (6H, m).

13C NMR (CDCl3) & 171.1, 166.6, 137.8, 129.8, 81.8, 75.0, 61.1, 59.4, 49.4, 33.9, 26.5, 25.9, 23.9,
14.4, 9.8, 9.6.

FT IR (KBr) 3282, 2967, 1716, 1654, 1558, 1465, 1374, 1245, 1128, 1062 e
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