AP TlE, LT OKEZ W5,

Ac

Bn

Bu
Boc
Boc.0
CSA
DEAD
DIBAL-H
DMAP
DMF
DMSO
Et
HRMS
i-Pr

IR
L-selectride
Me

Ms
MsClI
MS
MTPA
NMR
Ns
NsCI
NsNH>
Ph

PMB

acetyl

benzyl

n-butyl

tert-butoxycarbonyl
di-tert-butyl dicarbonate
10-camphorsulfonic acid
diethyl azodicarboxylate
diisobutylaluminum hydride
N,N-dimethyl-4-aminopyridine
N,N-dimethylformamide
dimethyl sulfoxide

ethyl

high resolution mass spectrometry
isopropyl

infrared

lithium tri-sec-butylborohydride
methyl

mesyl

methanesulfonyl chloride

mass spectrometry
a-methoxy-a-(trifluoromethyl)phenylacetyl
nuclear magnetic resonance
2-nitrobenzenesulfonyl
2-nitrobenzenesulfonyl chloride
2-nitrobenzenesulfonamide
phenyl

p-methoxybenzyl
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Py pyridine

guant. guantitative

Red-Al sodium bis(2-methoxyethoxy)aluminum hydride
rt room temperature

TBAI tetrabutylammonium iodide
TBDPS tert-butyldiphenylsilyl

TFA trifluoroacetic acid

TFAA trifluoroacetic anhydride

Tf triflyl

Tf,0 trifluoromethanesulfonic anhydride
THF tetrahydrofuran

TMS trimethylsilyl

Ts tosyl

TsClI p-toluenesulfonyl chloride

TsOH p-toluenesulfonic acid



Fod

Pachastrissamine (1) % 2002 4E B OIERE Pachastrissa sp.7> b i X7z, D) Z D%, 2003 4
R D HERT Jaspis sp.2> D jaspine A & jaspine B 23 HLEfE S 41, jaspine B 231 LR UHETH D Z
EPRENTZ(Fig. D2 LIET N ok Fa 77 UG E EAREK & L, 2ALICREO T V3 L,
SNIICE Rax gk, 4027 I /7 EEHALTWD, b Oy 5 3 DOEMILILT T cis
BETHY, ZNLORFRBADOMEE LT X T(OS)-FETH D, 1LIFAT ¢ TIREEHKR
RIMD—>TH Y, WMICEL GEND AT 4 TFE TH 5 p-ribo-phytosphingosine (2) 73
KELLTEFERTH D, ZOX I RBEREELELA T v AFEEGRADIID 2, 1

ERFLIUDUHEHD2FED L TH D,

(CH,)3;0H
H,N  OH PN NH, OH OH OH
C HN™ O HO A~ N._CO,H
4o3 '2"0 H Z :§ \/\?\CMHZQ /H/H( %—ozH
. 14. 29 o 1C 4Hge O (o]
pachastrissamine D-ribo-phytosphingosine (2) conagenin
(jaspin B, 1) jaspine A
2 3
HO//," - Ho z Y X s s
R’ OH R*
OH mycestericin D: R®, R* = H
penaresidin A: R' = Me, R?=H mzriocin: R3=OH, R* = H
penaresidin B: R' = H, R? = Me sphingofungin E: R3, R* = OH

Fig. 1 Structures of pachastrissamine (jaspine B, 1), jaspine A, b-ribo-phytosphingosine (2),

and other representative sphingolipid natural products

113t bH U HIEEE, P388, A549, HT29, MEL28 (Z%f L C ICso 0.01 pg/mL D38 ) 72 i ik &
R F, 1IFA T 4T XS —F (SphK), A 7 U AREME R —F 2 B LU
AFREIMEF T — B2 HET D2 ERHOLMNE R 572,510 1ITHRR > 7V BEIT S b
PR D D AEMIEE R T 2 E D, £ OF LKA BIIED AT L, 2005 £4E0 A
DEGROBELNR, %< OREHPME STV D310 1 OSTREMERO A B AT
ZEINTEY, ZHETIZ, 8 DOVEEMEEOTXTHRERENTVD (Fig. 2),%6103) 727
TY, 2ALEBMR 3L, MIBAEDL =5y e LTHEAEZED TNWDIAT 4 Iy rFF—E8
D2 ODY T H AT SphKL LN SphK2 D H 6, SphKL DI % =@ IRAYIC PR 7~ 5 BULER R
PWEZF0 S5I2, 1 OBRNBEL SR, i, &L v RIRRERHICE X 728
3



H AR N AETEE S RE SN TR Y, 1 L FA%ED, ThLl EoMlazEE 2R OB &
Mz STz (Fig. 2) 7349 707 Th, ERERAE 413, BTV ENEROA A ALREEZLHZE
INHRETHHIL, FIKFEMA N T —LL THBKIENTRETH D, £z, s itxA 5 1FBRNTF A
EDEBOBACIRIE A LD LN TELIEND, BERB IO EERIKITAIZE Y — 7 Y he L TRER
Wb, £, A7 4 TNREEIR KR TIE, 7% VBENICHESR B REALCB i E
FFObODRHBILTND (Fig. 1) Z&nb, 2 MAABHO AN L AEMRE IO BIFRICH BLRAS R D,

H,N  OH

:O: ""C14H29 <_>‘C14H29 "'CyqHzg "'Cy4qHag
1 2-epimer (3 3-epimer 4-epimer

H,N,  OH H,N,  OH
N "'C14Ha0 S "'CqaH2g
H sulfur analogue (5)
aza analogue (4)

Fig. 2 Structures of pachastrissamine stereoisomers and analogues

LLUFIZ pachastrissamine (1) 36 X OVE D SAAREMEKR 7 6 DN BB B L OB EERIE DA B %
W92,
Pachastrissamine (1) 3 KO DSAERMEAROGRL : A7 ¢ TNEE, WEH, 7 I/ BREONY:

EM LS HWE LT 52658010 % < i S Tnd (Fig. 3,4),

NH, OH
HO A~
\/Y\C14H29
OH
OH OH D-ribo-phytosphingosing®1':13.41) OH
- OH HO ~ OH
HO/\l/kl/\/ H,N  OH \(j:
OH OH 7h S 0~ “OH
D-mannitol4?) \A [\ / 3,44,45)
o “1C14Ha0 D-xylose
1 OH
0., / U V\ HO,,, - OH
o (X
CH20H O, __.OH o0~ "oH
L-arabinose '

Dgalactose
HO O CH,OH

D-glucose'?

Fig. 3 Structures of starting materials for total synthesis of pachastrissamine and its sterecisomers (1)
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CHO

‘8
“Boc

(S)-Garner's aldehyde*15-17,34,46-50)
NH; ﬂ HO, OH

HO
COZH\HQN/‘ OH = o O

- 53,54)
L-serine O D-erythronolactone®
"'CyqHag

()
0 / 1 V\ OH
\/) L COH
HO HO,C
(R)-glycidol®® OH
HO :414,51,56
20 o tartric acid'4:51:56)
HO OH

L-ascobic acid®?

Fig. 4 Structures of starting materials for total synthesis of pachastrissamine and its stereoisomers

1) A7 4 IREERCDLIEAKE] 1 BT 4 hAT 4 VIV UFERTHDLZ L0 D,

D-ribo-phytosphingosine (2) % W= & RBI 4 BlE STV 5, 0111840 = IR4 ) 1 HE O
AU T D 505, Bk 727 NV F AN 2 R DHERAR G A~ DS MYEIC#ED & 5, 1 f %
Scheme 1 {27797, 2012 4F, Kim 613, 2 @ Boc IRiRZHWNTHEK LIzAFH Y U ¥ VOB

IBEISIZ LD 1B XL O 2 hE MR 3 DA R A ER LT, 1D

(o] (o]
BocNH  OH L o L
: : steps HN™ O cyclization HN~ O
HO\/Y\/C13H27—> = T CaH _— > - =z — 1
TrO 14H29 C—j
OH \/_\r 'I/C !
l OH 0] 1429
I X
HN_ 9 cyclizatiion H z Q
HO._— - — 3
\/_\(\C13H27 D‘
OH o~ CaaHag

Scheme 1 Reported total synthesis of pachastrissamine (1) and its 2-epimer 3 by Kim and colleagues'

2) FEED O OREHMB] R E RO HFEIFEEE L TR WS E AW fl e LT,

D-xylose, 34449 -arabinose, ' p-glucose, ? D-galactose*® I3 & TF b-mannitol*? 756 DEEKN B 5,

INBOEMTGTIEDR, —ITHEOe Fa U EKoBERIKE - TRESVLETHY, S HIZT
5



NZb ka7 T U ROBE, 7 EOBABIORT A MIHOMEZE T, & LT,
p-xylose % HV 7= & A% Scheme 2 IZ777", 2006 4, Linhardt & Du ©1%, p-xylose Dt Fu ¥
A BRPRAIREL, 3BMT M T N7 7028 LTc, 7 FT7 8 Rr7 7 0 44712 SN2

BSOS L 7 2 7 EAE AL, Wittig SRS a2 W TRIBHA IER LT 1 D& A #ER L7,

on OEt

O
HO OH H,SO,4, acetone; HO 10 3 steps O
3 )< > OEt
0 OH Na2C03, Hzo ’O N

HO HO  OBn

D-xylose

3 steps QCHO C13H27Ph3P+Br_ o N CyoHps hydrogenation
_ = — = =1

n-BulLi
N;  OBn N;  OBn

Scheme 2 Reported total synthesis of 1 by Linhardt, Du and colleagues**

3) TI VMM LOEAME - 7 /L LTI, Lserine % DOFEIKTH 2 (S)-Garner’s
aldehyde 75X < VB ALTUN 5 415178446505350) =, &5 D EEHLTIE, 1 O 4 fLORFRFEIL
L-serine K CTH D720, 70 D 2 (78 L O 3ALORFE LD TARRIRAOFEZL N L 72 5, 2005
£, Rao 5% Grignard IRE A HWD 2 EOT LT & RO NMAGEIRASRE IS L0 2 47
BLOBNMDORF T LML LT (Scheme 3),%)

OH OBn

CHO =
vinylmagnesium ~~~ BnBr, NaH ~ O3, Me;S;
0] o
XN\BOC bromide /7\1/\/ /7\1/\/ C14H29MgBr
Boc Boc

(S)-Garner's aldehyde
OBn

- CraHas BocNH/,' ‘\\OBn BocNH/,' ‘\\OBn AcHN/C ‘\\OAC
SO T O VT 0 e
)(N\ OH o~ ""CiaHag o~ CiaHao o~ ""C1aHag
Boc
(dr=70: 30) 70:30

Scheme 3 Reported total synthesis of acetate of 1 by Rao and colleagues*®)

4) = OO FTEER A VD ARk« p-eryrhrolactone,® tartaric acid,45159) L-ascorbic acid,5?
(R)-glycidol®® 72 & &4 HBWE & L TREMBHRE I TV D,

5) RAEGH 1 THE TIZ 9] 182578 DR H 5, HHOHIEETIL, 2007 FIZARFTE
Fud i bz RFHEAELE L THWERYDOARFREMITHI L2, RAFEAEE LT, K
FYE FuEigl ) DI1Fh, RHEZRF LD 707 I OIEAHN, 2020 =) F 470
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SN T AT LAEIRP T IV K=V, 5059 RET U NAALT 2 746,18 Zofh 19 72 EA3H
WHILTW5 (Scheme 4),

a) asymmetric dihydroxylation®"

Sharpl t o Mome - M
arpless asymmetric R :
X CO2Et ANCOEt o /\/'\/OMOM —
C14Hag dihydroxylation C1aHag N CigHag™ Y 1
OH OMOM
- o 58)
b) asymmetric epoxidation H2N/ Q BS
AP oo —IMETE , TBS0” KN cHO 1
TBSO CHO o
epoxidation C14H29
c) conjugate addition of chiral amine2%-2") = Ph Boc, )(
lithium amide Ph/\N) N
TIPSO._~_CO,Me N TIPSO~
conjugate addition TIPSO\/\‘/COZMe
Boc OH HO" "Ci4Hag
"N O
T =
— ()
0~ "CagHae T~ 3
d) enantioselective aldol®”)
O
(6] . . HJ\‘/\
enantioselective Cq4H Cq4H
HJ\ . L 14H29 (Y\ abae
OXO H™ "CisHzg aldol reaction 0 O
Me Me Me Me Me Me
(de > 99%, ee = 95%)
e) diastereoselective aldol of chiral aldehyde5® o
o OBoc | HNJ\O
Jg w aldol _ Boo- =T
)\ N — é\/—> — 1
g BT s
f) asymmetric amination at allylic position'®
10 allylic NPhth  cross NPhth stereoselective
7 amination HO\/\/ metathesis HO\/\/\CMH29 dihydroxylation
ee = 99%
R OH Q
HOA - . NPhth = §—N
\/YkCMHzg 1 2
OH (0]

Scheme 4 Reported asymmetric total synthesis of 1



g) other'®

_—
- Br

dr=57:43

Scheme 4 (continued)

Pachastrissamine (1) 2 (7HIBSERIAD AR : 1 O 2 (il D B 70 HEFIK DAL TIE, i E

TIZ 5 DOERLM] 7343638 J3ifiils S CnD, 2D OFEA ORIEHIE, Wittig K&, 70T &
R ~OSREEAINBOER, 30 TvF o OREEED » 7V 7RG, 738 £33 7 VoD ra A A Ak
AR T BN BILTW D (Scheme 5),

a) Wittig reaction®®

>(O OBn 0 OBn HN,  OH
\ Wittig olefination >( \ 7\
L-xylose —— b"' H I},,,/ S — [N
© 0 /\( © 0 7 o~ 'CsHis
o
>(O, OBn HoN OH
D-glucose —> O QLW o ~CsHis
o

b) nucleophilic addition3®)
O (0]

HO o) . o) HN,  OH
VM= — BN, > _H _oreanocerim _ BnN, = _CgHiy — »
OH ///\‘g addition ///\gH <o>"'CSH”
BnO BnO

c) Sonogashira coupling”-38)
(0] O

HO PMBN_JJ\

0 _ PMBN~ O H,N OH
_ - T Sonogashira 3 L3
. coupling { )., { 3.,
on NS S o R
R R =CgH47, OCgH47, F

-
g

107,34)
d) cross metathesis o o

L PN H,N  OH
HO PMBN S cross PMBN Q 2
= vn T (D mearens [ ki { X
OH o ,,I// metathesis . g o ('/)/ﬂ

X = OH, NHCbz

Scheme 5 Reported synthesis of the C-2 side-chain modified analogues of 1



CHO OH HN HoN OH
/S~ Z R
(@] z - . Ho/\/\/\ .
N B /// "R
oc _NH OH 0
Boc

R = Cy4H29, C1gH33, C12H2s5, C1gH21, CgHy7, CH=CHy,
e’é\/ﬁ\/o\/ ;\/H\/O\/\ ;’é\/ﬁ\/o

| &
;V\CLCSHW Q ;\/Hvo©

Scheme 5 (continued)

ZERBLOB IR OB : R BI U RO G RRIT Z AL E T 132 Lo il 23

72\ (Scheme 6), 2010 4, Génisson & 1% cis-2-7 7 2 -1,4-V A — AN DL RS/ L =R ¥
T IVT B R BnNH, & Ui &1 721% Grignard SREBECUEE L T=ARF 7 I 0%, Erl v
VBROMEF A R CEFIARRIR 4 ORBRAETER L1250 KERIETIET V3 MAIBE G RO H)
BB CIEA SN TN D720, ka2 7 VT I A FFOFER DGRV — b & L TIRhEEm
T2\, F£72, 20114, Kim 51X p-ribo-phytosphingosine (2) % 35k E L, NasS Z v
ThrIE FuFA7 = VREMEL, WEEEE 5 OREMAENR L1239 AGEET VXV
TUSHANEA SN R E 2 VT 572, ISAMEICR T 5,

a) aza analogue (4)%")

steps o H BnNH2, o C14H29
Nl T BEEbO :
HO OH o] BF 3 Et,0 NHBn
C14H29MgC|

TBDPS TBDPS
N3 NHBn - HN, - OH
steps R 3 —\
Crallos 1, Pa(OH)IC CN)"CmHzg
OH N
4

b) sulfur analogue (5)°%

(0]
PN o
HN 0]
steps =3 Na,yS-9H,0; HNJ\O LiOH
SR S S @
m‘ 14H29 H,50,, H,0 'Crays
O)S/O "'Cy4H2g
o o

Scheme 6 Reported synthesis of aza analogue (4) and sulfur analogue (5) of 1



UbDXH7AisEnt &, 413 pachastrissamine (1) DOEWEMENE & Z ONRRMIC L D
EIENEDBAICBULIE A 55, pachastrissamine (1) & BEERERIEN R 52 2 (ML RMEAR 3 04
AR, B EOEZEBIOWEERARLNCE OSRRIERO G E B BICARIE 1T 572,

FEHOWEE T, LICENTL I 1 ORYMIOAFEEMZ EK L7250 T OB AT
UTFTDEEY THD (Scheme7), 7 u X VA — L KO RFIZAEKR S NDEEHD o, p—REgfi=
ZF )L 6 A IR LT, Sharpless AP Fu i fbll LW RFAEA LK, HAR<
— 7T ~NEE, KOTTORT YL () il C-HY I MEISICE D AX SV VY 8%
B LT, 8 DT AT VARG R L H2EM LTz, LL, REMTIX, 8RGO N
A—=RTHAFH VT 8~0r Yy A () Al C-H 7 X /LG DR BEN =0,
FARRARRCNAR AR S B A~E T D IR R WAL L 1TE 2 R0 272,

) Sharpless OH
steps asymmetric R
HO™ " OH pMBO/\/\/CO2Me . y : PMBO/\/\./CO2Me
dihydroxylation -
OH
6
o 0
4 |
7 steps o) Rh(Il)-catalyzed HN™ YO hydrolysis
S = 5
C-H amination
“y, 9 vy,
0" "CyqHzg (19%) 0" "CigHyg
7 8

Scheme 7 First enantioselective total synthesis of 1 by Yakura and colleagues®®

T IT, FEHITLEMRTEERZ 2 (AIBHERRIK DA A FTEE & 72 % pachastrissamine (1)
&2 (L BMER 3 OffER AL, B8EOEDFEE AWV D ERBIOREEREO A E
EtL, LT ORERA ST,

1) HROBE AR TF DO REGIIFONLT NI 9 SRS HRET YT L=— L O] 5
PER 10, 11 ~ONARIBIRAEITCICREILTZ, E6IZ, 34-syn-RET Y LT La— L 10 72D
pachastrissamine (1) ~, —J5, 3,4-anti-Z~E 7 U/l 7 /Lz1— /L 11 75 pachastrissamine 2 (7 544 (3)

DERNZRRIILT (5 1 %),
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Et
Et
SN ~
— —_—

- Et OPMB 0~ "'CisHag
+O 0o 3,4-syn 10 pachastrissamine (1)
O

diethyl D-tartrate — =2 »

h B HN  OH
OPMB \/L-o OH S
: A {x
— \)Y\/\ _»_» O C14H29
OPMB 2-epi-
3,4-anti 11 pachastrissamine (3)

2)3,4-syn-RET VLT La— L 10 57U rl Y 12 2/ U CERERIAD 2 ALK 13 0
KIDE AR Uz (5 2 B85 2 i) o FRAEIRND, EFRMAZMN 4 DG UL LR -T2, v rlvy

BB H7e MUK 15 255 16 ~O tandem 73— BAL T AR I LT (5 2 =45 3 i) .

Et
OPMB H,N OH
0 3 steps steps Oz\
4 —_— _— =
M N N N C14Hao
OPMB llls H
10 12 2-epi-aza analogue (13)
Et
EthO OR OH OTs HO ~\\OPMB
o} B steps B BnNH
35 N pPs _TsO XN 2 . A
OPMB OPMB é
11: R=H 15 16
14: R=Ts

3) 3 4-anti-ZRE T VLT /bm—)b 11 Bl kR IR D 4 ALRPER 19 OFIOERKIZEEILTZ (5 3 &
%52 81) ., ZORE, AT I AIZEBVT 17 05 18 ~O P HILRWNIAR R R 7 kA B LT, FT2,
AR FF T I MED SR AT LD — M2 BB T 57201 20 OT7IbZEMFTL, Wi s iEH#%
RO 2,4 fr BMEARDIRFEN 21 DA IR (55 3 345 34,

CICH,S0O,0 OPMB BnHN OPMB HoN OH
steps BnNH, steps 4
"1 — " —E " — > "
S” "CigHzg S” "Cqg4Hag S” "CigHzg
17 18 4-epi-sulfur
analogue (19)
CICH,S0O,0 OPMB BnHN OPMB
BnNH, 4\,
—_—
S” "CigHag S” "CygHag
20 21

11



A

% 1  Pachastrissamine 33 X OV @ 2 At BAMEIR DA R

D]

=11}

#
m
o>

Pachastrissamine (1) 33 X OV @ 2 {7 2144 (2-epi-pachastrissamine, 3) D i & fi#AT 2 Scheme
8IIRT . 2T AFIIVEHDENITIE, AV T 4 I B ARAZ B AROSEZMWDSHZ L, £
DRI ELTTINVEEZME L, T7hbb, 137 IVALT o kr7J7 220401k
o BOSRRERZE D SN2 BUGIZ R 27 I 7 RN L, TUNVEREA V7 40D
BARXZ YA L DT A FAMEHOMRIZ IV ERLATREL B ATz, T AT M IEHZ G

HRICHET 22 8T, He RMEHEZROSFHERGRPES LD LHFTE L, 213 v
bk 23 DERAKIC R Y, 2315 1,24- 8 U A—/L 24 DF—kt Fr ¥ 58RI ~ 21k ) 12 X
DELNDLEEZT, 241L34-syn-"RET VLT N a— )L 10 0 biFE T 5 EE 2T, 10137
VT R 2506 LTT U AVEEZ S REBHRINICH AT 2 2 & TRLN D &5 2T, 25 [T 3CHREERN
TH Y, il DAY = F /L (26) NHESICHTE %, 7=, 3122 TIE 3,4-anti-
RETIAT A= U061 ERROV— 20 2L VAR TE D EE R, 111325 ~
DONAREIRAT VBN IV BEONDEEZOND, Thbb, AGHUL— T 25 ~D
3,4-syn 35 X O8N 34-anti BIRAIT VAL EETH O, SLIREIRT U LR S UL, &5
\Z pachastrissamine (1) B X OZD 2 (LR MEKR I ZIEV /0T 52 ENTE S,

OPMB HO_~ OPMB EtVL
1 :> \\\\/ \)\/k/\
Z > X
R'0” Ho X
23:R' = Ts OPMB Etef
24-R'=H 10 (3,4-syn) ZLO o}
H
Et
OPMB OPMmB EtWLo oH = OPMB
3= Zj\/\:> / — J : 25
R'0” HO A
27 28:R' = OPMB
29:R'"= H 11 (3,4-anti)

OH
CO,Et
EtOzC/H/ 2

OH
diethyl D-tartrate (26)

Scheme 8 Retrosynthetic analysis of pachastrissamine (1) and its 2-epimer 3
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WM 34-FRET VT I — )LD ARRINEIE AL

1 HOWERMITICESE, RETUAT LI —/L 10 B L 11 ORI A K E B
FfL72, 9 CIZ Williams 513 25 L FPHEE L FFD - X DA F 707 B R 30 DOILREIR
B 7 U Ak (Table 109 128\ CTEWVEIRIME T 3,4-syn-RE 7 U LT )b a— L 3L 355 —5,
34-anti 1A 32 OFIRAVERIIIEFICRETH D Z L 2H oML TWnD, —7F, Bittman b,
TNTE R 3375 34 ~DT F = JAGITNAKRIMEDER N S D0, 34 2R L THRLNAD a-
RV FF U b 35 DAKFE U (sec-T F R T FE Y F L (L-selectride) Z IV HiE T
LRI T 34-syn 1A 34 2 5.2 % Z L 2 LT % (Scheme 9a) 59 & 512, Venkateswarlu
HIE o VAR = 236 KB Y FHETiEICT 5 L, 34-anti-7 U LTV
T—)L 37 BRI DN Z LA LT D (Scheme 9b) %9 Z i b o 2k % T,
EHIRETIAT VI —LEBLLTHELNDT YA 9DETNCEY, 108XV
11 ORI E LA FTRETH 2 LI L That et 2 Z &Iz LT,

Table 1 Reported stereoselective allylation of aldehyde 3054

Me Me Me
O\/?\)J\ allylation reagent‘ o = 5 + O\/:'\/k/\
H H  solvent, temp. z ! N H =
OBn OBn OBn
30 31 (3,4-syn) 32 (3,4-anti)
entry allylation reagent solvent temp. (°C) yield (%) 31:32
1 ~MgCl THF -78 88 55:44
2 A~ Ti(OF-Pr); THF -78 78 50:50

3 (/\/}ZZ" THF ~100 95 35:65

0
/
4 /\/B\O CH,Cl, 20 83 60:40

™S
5 AN CH,Cl, 20 78 98:2
MgBr2

13



(@)

Et
Et7LO o BuLi, ZnBr, Etho OH Dess-Martin
0 1-tetradecyne periodinane
H g0 M CH,Cl,

OBn  _20°C tort OBn CizHzs  nt
33 (70%) 34 (3,4-syn) (95%)
dr=3:1
Et
EtWLO
0 L-selectride
S — > 34
A THF dr=10:1
OBn Ci2Has —78°Cto rt
35 (90%)
(b)
Me

Me
Me—lo o Me—lo  on

= Et,O =
OBn 50 °C OBn
36 (86%) 37 (3,4-anti)
Scheme 9 (a) Reported stereoselective allylation of o-benzyloxyaldehyde 33 and stereoselective
reduction of a-benzyloxyalkynyl ketone 35 with L-selectride.®® (b) Reported stereoselective reduction of

a-benzyloxyvinyl ketone 36 with Zn(BH4),.%6)

XU OIT, CEREEH D 7L ) IS TT VT N 25 D& A T>7- (Scheme 10), D-#
LAY T (26) & p-A RFI RV TFUTEX—VE LT, TATARKERERTLLTY
A—/ 38 & L7, 38 & U A —/b 39 ~EAEHE, 39 O 1.2-UA4 —/VEO RN, i<
Dess-Martin i8{LIC L0 7T & K 25 #157=, 25 #V=F Lo—T )L, TV LT R T A
7rINEBOCOLLERTRILNSEILEZA, RET VAT /L3 —/L 41 )3 6% DR THH
NbOO, S RERMEFEAST dr=1:1), BEMECLRERD -2, 2 b ORI
R R, FEFHOFTBMEE TRUTER L 72 K&% myriocin D 2ERICEB W TRV L —
a T U bR ER LTcA P T L2 ND T VLB 8188 kgEt L, bbb,
25 % NN-U A F LRV LT 2 R, BfbT UL, AP0 h, BXORavfpTs b 7F L7
F=ULLE 0 CHLERTKIGS L, TOME, 4L PHIMR EIERTHLND Z L3y
Mole, LLARBG, ZOLEbIEERMEIIE ARohidol, £2°C, 77kt R 25
SOSRRIRT VAW E LT, 7 U AT P OBETOSZRFT5Z 8L, 41 &Y
T AT LA —IRA W OIREET Dess-Martin gk L TIZITEEMICT VL7 by 9 ~ L8,
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1) p-anisaldehyde PMP

TsOH -H,0 )\ OH 3-pentanone
g —_Denzene, reflux o 0 BH3-THF HO\/H/\ CSA
2) NaBH,, MeOH oho THF OH rt
0 H H' _40 °C to reflux OPMB
(92%) (83%)
38 39
(95%)
Et allylmagnesium bromide Et
B Dess-Martin  B'>L.5 o Et0,-78°Ctort (76%) "0  on
0 periodinane O or (@)
OH CH,Cl, o, allylbromide, TBAI N
OPMB 0°Ctort OPMB  bumF, 0°C to rt (83%) OPMB
40 (quant) 25 ’ 41
dr=ca. 11
Et
Dess-Martin Et%o
periodinane (0]
CH,Cl, ~
0°Ctort OPMB
(99%) 9

Scheme 10 Preparation of allyl ketone 9 from diethyl p-tartrate (26)

TV N2 9 OSAREIRAGR TR 2 Mat L7z (Table 2), KFATHET MY A, KE
AV TFATAI=T L, BROKFELEA2-A FFT T hFIN)TAI=TULFT R DL

(Red-Al) ZAW=HAEITIE, WTFROLE L EIRTRET VAT L a—AR3Go5nlzsbo
D, SERERPEIZARA -7 (entries 1-3), —77, Bittman® <> Venkateswarlu® & & [A£k(C,
L-selectride °/KSE (LA U B MR AR ICAl & L CTHWIZGEIIEm O ERME TEICHETT 5 2
LR ginole, Thbb, 97 FJ e Kr7J 0, 25 45O L-selectride &-78 °C 7> 5 =i
T2 MBS SEZE 24, 98%DULRT 3,4-syn-"RET U LT /b — b 10 H3H— D SR EM:
RELTHELNT (entryd), £7-, Q&L ATF LI F Lo —T VIRATER (213) 1, /K
FALAR U FHE & T8 °C /26 0 °C T 5 RS SE7258121F, 34-anti-AE7 VLT /Lo —
JU AL BEWERIE DO EICR TE LN (entry5), SHNZARET VAT A a—/L 10 BLO
11 ONRILEE, b2 ZNZS)-BLOR)AD a-A hF-o-(F U 74w A F )7 =
=VHERE & RUS SETRINT 2= A7 b~ L 285 Hit%, SR Mosher 1% 99 ([Z X W IRET D Z &M
<7 (Fig.5),
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Table 2 Stereoselective reduction of allylketone 9

Et Et Et
Et Et Et
OH
ZLO Q conditions zLO 7LO ?H
T . 3 + o
X 4 X X
OPMB OPMB OPMB
9 10 (3,4-syn) 11 (3,4-anti)
entry conditions yield (%)  10:119
1 NaBH, (2 eq.), MeOH, 0 °C, 0.5 h 95 1.9:1
2 DIBAL-H (2 eq.), THF, =78 °C to -40 °C, 1 h 99 1:1.3
3 Red-Al (1.8 eq.), CH,Cl,, -78 °C t0 0 °C, 1.5 h 84 1:1.4
4 L-selectride (2.5 eq.), THF, -78°Ctort,2 h 98 >99:1
5 Zn(BH,), (2 eq.), CH,CIy/Et,0 (2/3), -78 °Cto 0 °C, 5 h 84 1:8

a) Determined via 'H NMR analysis of the crude mixture.

[ASH = 5[(3).MTPA ester] — 6[(R’)—MTPA ester]]

+0.06__+0.05 -0.02_-0.01
+0.06 +0.11 0.03 ~0.12
(@] OMTPA (0] OMTPA
+0.08 O -0.07 -0.02 OW
+0.27 Ch :8'8; —0.08 RN 18'83
+0.17 04005 : ~0.02 9 :
+0.20 ) -0.03 -0.09 0 +0.04
Y004 To07 024 1006
0 -0.03
0 ~0.11
MTPA ester of 10 O<_o MTPA ester of 11 O<__0.01

Fig. 5 Adn values for diastereomeric MTPA esters of homoallylic alcohols 10 and 11

T U 9 DIRIETONARIEIRPEIZ SV TLL RO X 9 IZ#BH T & % (Fig. 6) .79 L-selectride
W= 5A01E, Felkin-Anh BIOEBIRGE A Zil-> CEILVNETTHEEILND, ZDEX
t N U ROEBIISAREED D720 Re I HHREZ W, 3,4-syn-7RE 7 VLT /L a—/L 10 73
Riz/monice&Zxonbd, —FhH, KEUEFRVFEHEHZHNCERIIO VA= 1L p-X b ¥
VRV NT =T VEOBIELOFL— MNERIZEY B LY, TEX = EEETH L OIS

RS E RU RAKE LT 34-anti-RET U AT L a—L 11 Z@INICEZ2T-EZ2 0015,
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Et

PMB
_ ? EtWLo OH

L-selectride 0
S - A
0
H OPMB
H- OéEt 10 (3,4-syn)
Re face A
9 JE—
Si face
. PMB A
H o, Bt~ o on
— S :
Zn(BH,), \ o--*Zn o) N
o OPMB
Et—~g 11 (3,4-anti)
BT

Fig. 6 Stereochemical preferences for the stereoselective reduction of 9 with L-selectride and Zn(BHa)2

% 31 pachastrissamine 3 K OV @ 2 hr MR DG AL

3,4-syn-7RET U NT V3 —/b 10 ZSARIERIICARR T 5 2 LN TE 72D T, ZREHWT
pachastrissamine (1) O& AT L7= (Scheme 11), 10 DT & # —/L % 2%0ifRIC L W R L
T 2,4-syn-1,2,4- N U A —/L 24 ~E\ o 24 ZHEAL AT L, 0.05 Y EDO Y T F LA X(IV)A
FURE22UEBEDO N ZF LT IVHFET, LIYED vl REMBGET T 2.5 F
MG S BT, ZORER, F—fkt Fax T Ro@RE b L 23 OBRILA —ZITHETT
L, EHOT VLT FT kb K7 T 22 08 8A%DILR TG 5 4L7-, Prasad © ¢ pachastrissamine
DTF U FAY—DHL OE, hTF— a2 U7 v & EiR (150 °C) TRISSHE T,
SN2 SIZ KO R DNV EZEAL TS, ZTHWEBBIL, EHITLVRCEDOE WY 75—
MEZ WAL, XU T I EIRMREE T CRIGDEITT 2 L& 2T, Thbb, 22 %
VU DUDIFET, BRI 7 Ad 0 A Z 0 2R B E RO THET D Y 75— ME~E
BT, XUUNTIVERESEDE, 50°C THITLT I v 2136z, 42 %5
£ Grubbs itz FHWT 1- R TR® U DAL T 4 T 0 AR LBV ARSI Lz s 25,
BHDT IV A3 BR8N THLND & & bIT, A L7 ¢ AR EMEAL U7z AR 44707 3
18% DU TR LT, 43 & 44 ZIREGMDOEE NI 7 VA aFEEO(F(E T, Pearlman filti % H
WTHEHKFL L TH L7 ¢ VORI L O VL p-A R ¥R D VIEDRRE % (R
RFIZATVY, pachastrissamine (1) OB A=K LTz, HFoi7z 1 OENE {[o]o® +18.0 (c 0.18,
EtOH); SCHRME Y [o]o +18.0 (¢ 0.1, EtOH), STHAE  [a]p?® +14.8 (¢ 0.57, EtOH)} 6 LUV NMR A<

7 NVT =X ICEME E B —E AR Lz,
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Bu,SnO (0.05 eq.)
OH OH EtsN (2.2 eq.) HO OPMB HO, OPMB

10.2% Hz80, HO\/H/k/\ TsCl (1.1 eq.) )1\/ >\_\/
00— N — .,
MeOH, rt OPMB CH20|2 TsO HO H 0 "//\
(76%) 24 reflux, 2.5 h 23 22 (84%)

BnHN,  OPMB

( )",,/\/Cﬂ"‘zs

L BnHN OPMB (0]
1) Tf,0O, pyridine, CH,Cl, N Grubbs 2nd catalyst 43 (58%)
-20°Cto0°C / \ 1-tridecene + °
2) BnNH,, 50 °C o7 CH,Cl,
BnHN,  OPMB
42 reflux N
o !
o 0, ~_-C11Ha3
HN  OH 44 (18%)
H,, Pd(OH),/C O

TFA Z S"’CMHzg [a]p?® +18.0 (c 0.18, EtOH)
MeOH, rt 0 {it." [o]p +18.0 (¢ 0.1, EtOH)}

1 {Iit."® [a]p?® +14.8 (c 0.57, EtOH)}

Scheme 11 Total synthesis of pachastrissamine (1)

WIZ 1 OAKERBEDITEEZHAWT 34-anti-RET VAT La— 11 nH O 2-epi-
pachastrissamine (3) D& A L7= (Scheme 12), 10 O ¥4 — VA% 20%0iH: CThrds L
T 24-anti-124-h UV A— 29 & L7, Z VBTN I T Lra~ N7 T 7 0 —BXOERME
il KD TR b G T 2 2 LR TEIZ, I, 29 DF—fkE Mo ¥ o HGRIRE &
bR Lz, 124- BV A= AVEOE ke Fr % BRI b2 kiz on T
Nkambule 512 X Y #FEH S T2 (Scheme 13) .7 i 5 1% 2,4-syn-1,2,4- b U 4 —/L 46 & k2L
ETIEF ke Mo JRo@IRE oAb &kt < B — 2T L, ST 57 Fo e B
077 BELND T, 24-anti-1,24- b U A —/L 48 DEEITIE b UK 49 23 AR
ELTHELNDLOALT, BILIZIEE A EHEITLARANWZ EZHREL TWND, 29 DY T F LA Z(IV)
FF T FEMWLH ke Fa L IR b L UbEOR 21T > 72 & 24, Nkambule & O
R LITRRY, 24 D56 LRAFEORKISHH - INWRTTYAT FTE Fr7 7221 BELH
72 29 D b I AL L BEA—ZRITHEAT L C 28 MO0 LB DWW TIARBITH 528,
3 (LEHILDIFAEDEBRBIREDORLB L E MR SN SO E L G2 12O TRV B R
TWD, 21607 X 7 EDEN, TAxAAIEHOME, BREICHONTH 1 OEROEE &
FREICAT 9 Z LA T&, 45 Zf%H L T 2-epi-pachastrissamine (3) %152 Z &Ik L7z, &6
7z 3 DFENFE {[a]o?® +18.4 (c 0.39, EtOH); SCHR{E 19 [a]p? +14.5 (c 0.34, EtOH)} 3 L UXNMR
AN VT = ZIIICHE & R — 8 &R Lz,
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Bu,SnO (0.05 eq.)

OH OH EtN (2.2 6q.) HO, ~ OPMB HO  OPMB
2% H,S0, HO\/H/'\/\ TsCl (1.1 eq.) W Z_X/\
11— A / .
MeOH, rt CH,Cl, Ts0” no~ “H o X
OPMB reflux, 2.5 h .
(84%) 29 » 2. 28 27 (83%)

1) Grubbs 2nd catalyst

BnHN OPMB . H,N OH
1) Tf,0, pyridine, CH,CI, LS 1-tridecene, CH,ClI, 2

-, ~
g <

~20°C o 0 °C - O\/\ reflux &
2) BnNH,, 50 °C o "X 2) Hy, Pd(OH),/C, TFA 0~ ~CiaHao
45 MeOH, rt 3

(76%) (41%)

[0]p2® +18.4 (c 0.39, EtOH)
{iit."® [a]p?® +14.5 (c 0.34, EtOH)}

Scheme 12 Total synthesis of 2-epi-pachastrissamine (3)

HO
O OH e 7 \ QH OH
3N,
HO - 1 + TsO
\/!\/!\R CH20|2 o 'R \/'\/'\R
46 (2,4-syn) reflux 47 not obtained
R = hexyl, allyl, (56-85%)
1-tridecenyl
HO
O OH ¥ Z—>‘ OH OH
< 3N, =
HO — + TsO
48 (2,4-anti) reflux . 49 )
R = hexyl, allyl, (5-12%) (66-83%)
1-tridecenyl

Scheme 13 Reported tin-catalyzed tosylation of 1,2,4-triols 46 and 48 and the following cyclization’)
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%5 2 B Pachastrissamine 223K DS RS

m
o>

D]

=11}

%1

Fam CHhik~72 X 912, pachastrissamine (1) DO#EEFEFEZMA 4 1%, 1 LRS- F2nED
MR EEPE A FF D 2 LAVRS AL TV DAY, 3N 20 2 (LRMK 13 DG RUIRIZITbh T, £
7z, pachastrissamine @ 2 i AR 3 IFFERBINEN ® < o TWDH T &b, 13T HAMIENE
DRELRIACHFHFTED, £IT, EHTBLIETHILLZ 1 BIU3OAKELZ 4 BLD
13 DERRITISHT S Z LIC LTz, AfkEHE % Scheme 14 (2779, % 1 3 CAAL L7- 34-anti-
FO34-syn-FET VAT a—/L 1L BLOL10 ZHNT, KK EEZE-727 2 7Bz X v 4-
JUNVT X R-12-V AL 50 BE B2 BTk, FHofkb Fofk RO kbl X
OBRILZITWT U AERY DU Bl BINIR2 ~EES ZLICLE 5L BL 12 ~07 I 7 0
A, TAXAVUEOME, BRHEICLY 4BIONIBOERMNAREL B X T,

Et
HO OPMB OPMB OH
“o on )1 Z o O
o N ,
\)Y“\/\::} HO — N~ "CiaHae
OPMB H
11 (3 4-anti) 50 N1 4
Et
OPMB OPMB
EtWLO 1§ )j/\/:(> Z_>\/\
d — &
\)\/k/\ HO HN C14Hag
OPMB
10 (3,4-syn) 52 12

Scheme 14 Synthetic strategies for pachastrissamine aza analogue 4 and its 2-epimer 13

H 28 EFRBRRAED 2 \LRMEARDE R

B RGTHEIZIEVY, 13 COICRIEZEA STV 2 (L ERVER 13 OB RUTEY B oT-, Tl
BRL LT, RETIUAT NN I—LDOTT AT LA~—IEEW 41 2T, SRS MaE Hv b
7 2 {bEi AT (Scheme 15), T7bb, 127 VIV HINR VB ZTFABIORRN) 7=
WIRAT 4V DEIET,2-= haXoB U 2R 7 I REIE%F O Boc fRE#ER & K5 S 17,
L L3 s, WINOBE b ROGEE<#ITET, HifF L7z 53 54 32 Hond, ik
ZEINT 2 DB Thole, ZHHDORBIIREAITHL 2-= XU B ALK T I FBX
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U2 D Boc (REMRDIREENRET W LEXDbNIZ, £I T, LVMEREEDO/NSNT Y
b bU U LEREA L LT 472 FES6 2l LT, 4-/ L7 X R-12-V4— /1 52 DE
ZEATH Z LI, 10 &2 hyrzm ) REnT hifkLizob, 5647 55 & NN-
AFNVFNLT I FRTT LT MY 7 AL 60 °C TRIGSET, TORR, MSTH7 VR
56 NUNEE 7T4% TR HTZ, 56 7 R b Ka 7 J v EKROEEGEEY, R 7= HKAT7 4
VTCHURLTCT IV 57 287, 57T & 2= hu_o PR hk=rrul) REFGESHT, &

JAVAR B8 ~ & E =14, 2%MiEE TR 5 E HID 4-7 2 v 7 X R-1,2- A4 — /L 52 I3 @IR

THLNT,
Et
NsNH, Bt—L 0 NHNs
DEAD, PhsP g s
Et toluene/THF N
0° tort OPMB
B0 on 53
o 8
A Boc\
NH Et
OPMB Ng Et Ns., .Boc
41 0 N
DEAD, Ph3P /R o) 3
THF ~
0°Ctort OPMB

Et

Et Et
Bt~L o  on el Et~Lo  ors Bt—Lo N
g DMAP o\)Yk/\ NaN; O\)Y:\/\ Ph,P
"N pyridine N pwF ™ THF-H,0 (20:3)

OPMB rt OPMB 60 °C OPMB 50 °C
10 (86%) 55 (74%) 56 (81%)
Et Et

Bt~ o NH, Et~L 0 NHNs OH NHNs
O ~ NSC', Et3N O - 2% H2804 R
N N 24, HO N
CH,CI MeOH, rt
OPMB 0°C to OPMB OPMB
(76%)
57 (94%) 58 52

Scheme 15 Synthesis of 4-nosylamino-1,2-diol 52

B O7 52 & W TEFERIAD 2 hr 8K 13 O 4k M L7z (Scheme 16), 52 % 13
L3 DAROBE L RIS, RO T F LA RXINA XY FOFET, I ZFLT I &
Foovrm ) RTRBE LT, ZORE, HffE0 H—fke Fox o h ook s €/
R UK 59 DERALS —Z5IE Z 0, HIOT Y v r U 20 12 3 93% & mIEE TR b iz,
12% Y77 —h 60 ~EEHEL, XINT I EB0°C THRIGSEZEZA, ErT X /b
K61 AN 12 M BULE B0% CTHEBHILD & & HIT, 24%DILEE THLEEA 62 45 L 7=, 61 OLIR{L
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FEMRDIZDIZENOE MIEEITo7o & 24, ANiAFEET VAKEOMICHEN RO, 61
LR F 2D 2 & Zfifgsd T & 72,61 &5 X Grubbs fitfii 2 fHWNT1-F U TR LD
FVLT 4O RARABZ Y ARG EITY E TV 63 08 E-Z IRAW [(E):(Z2)=ca. 75:1] & LT
Boniz, ok, ZOBEFLT 0 UENEMELIALEWOERITA b5 72, Grubbs fi
BAZ XA V7 4 o ORMAE, BOGRT TN SR L TERT 20T =7 h-t U RESE
MAVT ¢ ST H 2 E THEITT 2 2 LR ENTWND, D ZOMRAEZEEZD &,
pachastrissamine (1) DOERIZEIT D 42 DLGE EEVY, 61 DY B A A XU ARIGIBVTHE
PR Z Blehr oo RiE, ErY Yo7 I JRELTHD /) VIV RONKEENRKE N
T2DIT, SERMRA LT 4 BRI CE Aoz Z LITERT 5 B2 bvd, 63 DIREYE
REEEL O LETF AT 2 )= LD ) VVEDREEITV 64 & Licth, HEfiligICIC X0 &8
FERRAR D 2 (7 BAE(K 13 DA RIZAE LT,

BuétSr'llO(Z(OZ.OeSqe)q.) HO OPMB OPMB OPMB
3 . .
52 TsCl (1.1eq.) Zj\/\ Tf0, pyridine Zj\/\
CH,Cl, TsO HN CH,Cl,
reflux, 3 h Ns -20°Cto0°C
59 12 (93%) 60
BnHN ~ OPMB BnHN,  OPMB

L Grubbs 2nd catalyst L
BnNH, H 1-tridecene PhSH, Cs,CO3
o X Ci1H2s
50 °C 5% N X CH,CI, N MeCN
reflux Ns rtto 50 °C

(80%) 63 (83%)
(E):(Z) = ca. 7.5:1

I
nOe Ns 4%
61 (50% from 12)
+ opmB
BN
[}1 X
Ns
62 (24% from 12)

BnHN  OPMB H,N  OH
%3 Ha, PA(OH),/C n 3

LA~ TFA { -
N N CrHas N~ CasHag

MeOH, rt
N eOH, r N

64 13 [0]p2® +13.9 (¢ 0.31, MeOH)

Scheme 16 First synthesis of 2-epi-aza analogue 13
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%381 EFRHRA DG HMIE

RN D 2L B 13 DA RIS LT D ¢, R IERMA 4 DAk % 3772 (Scheme 17),
34-anti-RET VAT a—L 11 (dr=81) D 4NN AKKEEE (- TEBBHILAZEA LT
4-7 VT X R12-UA =)L 50 ~E BN, 501X Y BV a~ N7 T T 4 —IT KD R
W2 RBBIC T D 2 ENTE T, S0 DV TF VARV XY REHWDLE ke Rax
FORI F b e BILICE D 7 U e r ) U 51 437, 51 % R U 7T — bk 68 ~AH
%, XUUNT I EB0°C TRISSHETZ, LoLRnh, 20 8K 13 oG KIck T H hY
77— K60 D7 I LDOLGE LT, BHOT I JUET0 XS LT, BBEAK 69 23
BT D2DHRTHoTz, £z, 68 %7 VT M) UL LSS ETEHEITHIEEHA 69 252 %
FERICHboTo, FFIL, ZOMBIIEa Y PUROT I RERNE ROV L
ETHLTDITHEST 2 AT LV AKBOBMEENE 720, WHKICHELE LD Th D &
Bzl LT, 68D AR NY 7T — REMR 2407 VU AHITKH LT trans (LI dH D7D, 4fLA
VIR BT AT VIR cis (L2 D 60 DEGE L AR TT I ABRISOSHREE N R E <, Bk
FOSHMER LT NI LICER L TWD B X7,

Et Et Et
Et Et Et
O OH O OTs o N3
ZL H TsCl, DMAP ZL : NaN, ZL
—_—— —_—
N pyridine,rt "X DMF, 60 °C =
OPMB OPMB OPMB

92% 77%
1 (92%) 14 (77%) 65

Et Et
Bt~Lo N, Et~L 0 NHNs
0

Phs;P \)Yk/\ NsClI, Et;N o\)\/k/\ 2% H,S0,
THF-H,0 (20:3) S T ChCl S T MeOH, 1
50 °C OPMB 0°C to rt OPMB (81%)
(]
(87%) 66 (89%) 67
H PMB TfO, OPMB
OH NHNs  pgusno etn O\ °
HO\/H/k/\ TsCl TF,0, pyridine
CH,Cl, N_ XN CH,ClL N
OPMB . : o .
50 reflux Ns -20°Cto0°C Ns
(94%) 51 68
OPMB BnHN,  OPMB
BnNH, // \ / \
—_— . .
50 °C N N
| |
Ns Ns
69 (75% from 51) 70

not obtained

Scheme 17 Synthesis of allylpyrrolidine 51 and attempted amination of triflate 68
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ZIT, ErUPUROT I REEEY ) VN ORCUNKICEZ T IR ) Vv
16 ZMWTT I MbaidAs 2 Z Lo L, EFGHEON DA EE WD Z 8T, BlEED
AREMZ OGNS ZENHIffEND, £, FET VAT Va— L 1UnbEn ) UUBREE
TO LN 6 TRELNZ &M D, Scheme 18 [T /Lb— MZ X 28 LR EZRATZ, T7b
L, UbHELNDEE IR 14 2 Y b3 UBIR 15 ~ LW %, T AT 2 fb—
BALSUSZAT O Z8I2E D, 16 2B TRTENRT D 2 & &5t L7,

Bt~ o o OH OTs HO, OPMB
(o) b - =
N TsO XN = 4\)_>\\>>\/
OPMB OPMB TsO"™4 H") OTs
14 15 N
HO, OPMB
BnNH, k 7\_/\ .
tandem TN
amination-cyclization én
16

Scheme 18 Revised synthetic strategy for aza-analogue 4 via tandem amination-cyclization

EFHOERMEHEIHE, ¥ T AT I b—BALRTBRATH 52 b v ARIK 15 DA
7 >7- (Scheme 19), &/ kI ULIK 14 O 2 A — M ARHER 2 S O MG & BIREIC 290 % )
WTErEZRATZ, LLAERL, BHOVA—ALTLIIELNT, TUALT Nk Far o v
2 HFEEMICH 272, 21X 7L PRI THZ ETHRONDEMMTHDL Z &G, 71 M HEER
LA TH DL EIURE SN, T T, T1EZHEELZRVTRO I IUERIEEIT) 2 &
wRET L7z, 97205, 14 % Lundt b OFHLEMEEYI O VA — WARGERRE DS 1216V, 14
77 h= U LIKIREREE (9:1) 1, 0.8 ¥ &ED p- b ALK UEE—KF) L EEIE T 1.5
R BOS SE T2, A2 BEEE T 20 EE VT FARAAIV)AF Y REAWLE—fke |
B LB b L UBEORICAT LTe E 24, BADY b I AbIK 15 23 14 7135 31% DI T
/onbd L e bl, 142 3BRMEL L, /2, TDLE 22 BIE3LN THLNT,
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HO, OPMB OH OTs

2% H,S0y S :
HO N
Et MeOH A

Bt~ o ot t, 24 h ° OPMB
: 71
© X ] (quant)
OPMB 1) TSOH +H,0 (0.8 eq.) OH OTs
14 MeCN-H,0 (9:1),1t, 1.5h  TsO NG L 22
2) Bu,SnO (0.05 eq.) OPMB 3 3%) (31%)
Et3N (2.2 eq.), TsCI (1.1 eq.) 15
CH,CHo, reflux, 1 h (31%)
0

Scheme 19 Synthesis of ditosylate 15

PRIZELEELET D LEEFEEZRVBOD, 15 MELNTEI D, RIZFTLT I /{b—
BALSIGIC L D27 U ver ) or 16 O&#E T X/ {ba A7z (Scheme 20), 15 X2 VLT
& 120°C TR0 WMIBUS SHT2 L A, Hifm@m 0 7 I /b & e < BRALBUG S — 28 ITHEFT L,
HIRTHTVAER Y P16 23 81%E mINETH O, B r ) VU BRIBEOE TRKICHKE) L
Too W61 E VAT NI a~ N7 T 7 4 —IZ X0 PRI REBIC T 2 2 A TE 2, 55
Niz16% b U 7T — MET2 E721EA VIR TIICFHEE L7cth, XU UAT I v RS/,
LLed s, 7 I MR 7413/ 60T, BHERIBEEMRAERT HDH Th o7,

HO, ;\OPMB Tf,0, pyridine, CH,Cl, RO, ;\OPMB
BnNH, 7 \ ~20°C to 0 °C 7 \
120 °C, 0.5 h N or N
| |
(81%) Bn MsCI,O %tg:r\: CtH2CI2 Bn
16 or 72:R=Tf
73: R =Ms

BnHN, OPMB

BnNH, / E
N - >
/; [}l "//\ 4

74

Scheme 20 Tandem amination-cyclization of ditosylate 15 and

attempted amination of sulfonates 72 and 73

DX, BFREZIK 4B LOZED 2 LEZMER 13 OERKIZOWTIE, 13 DA RITIZRE L
20D, ADOEKILNY 7T — MK68 DT I /AL CHBESSIMESE LT-72DICERT 52 &
WTERNoT-, F2, PV T7T—MET2 BIORA IR 73 DT I 7 {bDOBAITIE, HHE

IRREINERT DRI Do T,
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%5 3 # Pachastrissamine fii BB AR DS R BFSE

5 LHT AREE
1L H 2 E TR ARV — MZH-S &, pachastrissamine DO EENEASE 2 B I B S #

TIN5 DG E R LT, A RkEFE % Scheme 21 (s, FARMFET TORALZBL AR
JITREHEC 22D Z LA HITND 879 T, FRE T OFARNS T L URIgEE M ET 2 2
LliZLlz, T7bb, 3banti-FET U AT LI —/L 1L IZHLTAH LT 4 I RAAZET A
FISERWTT VxR NVEHEBALTT5 & LIk, SRRz > TFA— /UL 2TV 4- A LT
T h12-TV A= T6 NEEL Z LT LT, 76 DF ke Ku S U ROBRIE R Uk L < BR
CBISEATWNT b T8 RaFA7 =0 77 28 LTctk, 406i~D7 I/ OB AL KLONiRE
R T b &35 Z L aEHE LTz,

HO OPMB
SRS G o
6] 2\ WLagHag
\)Y\/\ \)Y\C14H29 1

HO™ Hg 4 'H
OPMB OPMB
11 (3,4-anti) 75 76
HO \\OPMB HoN, \\OH
5 @
s~ "C1aHag = s~ ""C1aHag
77 5

Scheme 21 Synthetic strategy for pachastrissamine sulfur analogue 5

20 REERIAD 4N EIER DG RL

ERROARGHEIZHE, 4- AV H T R-12- A — L 76 DE Rk E A7 (Scheme 22) , 3,4-anti-
FET VAT Va—) 11 (dr=8:1) %54 AR Grubbs il DFAE TN, 1- MU TV ERISESH
TT Iy 18 % (E)-IKEB L Q- ROIREY [(E):(2)=10:1] & L7, 78 ZIRAWD £ £HE
fe— T LR CHlKEILT D 2 & T, RETAIAREEROE M7 Va—L 75 ZER LT,
5% AL TT79 & L7, DMFH, fiifk ) b U O LI KF) & 0°C 206 =il ThOn S
oo LINLaN D, BHO 8L ITELELNT, HEHAE 80 252 5DA ThoTz, NPEmIN
INEWVKRERTH DT BV U ADGE TOELTF A — /bR EIT LR hoTc 2 &b, K
= R WD ERUTKIE LT,
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Et Et
Grubbs 2nd catalyst Etho OH EtWLO OH TsCl
1 1-tridecene - OM011H23 Mz PdlC O\)Y:\ __DMAP
CHCl, EtOAc, rt C1aHao pyridine
reflux OPMB (quant) OPMB "
quant.
(77%) 78 (E:Z=10:1) 75 (quant.)
Et Et Et
Etho OTs EtWLO EtWL o SH
0 B Na,S-5H,0 0 x_C1aHor 0
C14H29 DMF C14H29
OPMB 0O°Ctort OPMB OPMB
79 80 81
(73%) not obtained

Scheme 22 Attempted thiolation of tosylate 79

ZIT, WICH 2 EE I TR LIZZ o F A7 I M—BLRIS IS L, # v F aF4
—E—BILERIEZ W TT b7 B FeF 47 = VBREWME T 5 Z & A5 L7- (Scheme 23) ,
Fiebbh, B/ FIMEKT9 O UA— R A RS L, Bk B o LSRR b
MMEEATOY Lk 82 ~ L&, ZHERULT b Y U A LRSS ET—RIcTF A — ke
BALEIT, TR FnFA7 =TT 26MT 5 LI L,

Et
Bt~ o o OH OTs HO, OPMB
o : . |TsO : — \ CiH
\)Y\CMHZQ CiHe ™= =~ 0
OPMB OPMB TsO™4 H'} OTs
79 82 "S"
HO, OPMB
NaZS . \
i > z S"'C H —— 5
tandem S 1429
thiolation-cyclization 77

Scheme 23 Revised synthetic strategy for sulfur analogue 5 via tandem thiolation-cyclization

S DEFIEFE AT T HE /) hI LK 14 235 Y b IR 15 ~OPEEMED > 72 2
EMD, E MR 79 005 Y b biR 82 ~OEMRIS DSMFERFEEITH Z LIS LTz
(Scheme 24) , (X U®IZ, 79 & CHCl, 1, 50% kYU 7 /LA nfEfig L Sl FOG Sl s 25,

BHHD 4- NV NVAFT-12-TU AL 8 I LT, ERFREOLE L RERIZER{LA 83 &,

83 725 PMB 23R E SN TALEW 84 NN Z IR 9%, 48% TR LTz, T I T, MMRMT

1E72 K PR T CORIGEBRRIT D Z &1T L, Szarek H O 8 [ZhEvy, A X ) —)Lf1, &

25 40 °C TT9 2 I UREMIESIET, LLRRs, ZO%EY 97%DIE TERLIK 83
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HHZ2HDOHT, PLir 85 1G5 LI TE o T2, —J, Singh &OHE 8 ([ZHEWy, 79 &
7 b= kU, 2 YEOEACH K & IR T 25 LIRS 5 &, Rie A —1 85 LR
bk 83 DIREWINE b, ZORAEMERILAT L UH, PTFNRAX(IV)AF v ROFLE
T, NIZFATIVBIO R A7 vY RE 30 pERIGSED L, BEIOY bk 82
W19 D A%DIER TR LNz, Ll b, B 83 HIZIZFEBREOIE (42%) THI
LTz, 22T, FHEIARLER 4 F VA F-12-0F—)1 85 ZHLNITIRD b 3 ARG
T2 E T8 DERE KL TE LD TV NEBZ, 79 DV A —NRH#ELORRE L 85 D
F—iht Fo BRI h o bz U ARy RTITH 2 EIC L, ZORR, 1927k =
kUL, 2 MEOHALE KR L SR T 50 R L1k, VT TFAARAX(IV)AF TR,
M ZFATIVBLO M7 r Y REMZT 30 HEINEGET 5 &, 82 23N 56% T
bivlc, F£7z, BRAGIK 83 DR IR 19% & A& B IR S L7z,

OPMB OH OTS

50% TFA
o H e H C:14H29
CH2C|2 rt 141729 147129 OPMB
Et 85
0 OTs
ZL H (9%) (4 8%) not obtained
CiaHgg |
OPMB
79 |
2 83 85
MeOH (97%) \ not obtained
rt to 40 °C
TsCl (1.1 eq.)
EtsN (2.2 eq.) OH OTs
CuCl,* 2H,0 (2 eq. Bu,SnO (0.05 eq. :
79 220 @eq) gy gz U250 ). 70 Costins F (4
MeCN CH,Cl, 14729 © (42%)
rt, 25 min reflux, 30 min 8()2PMB

(41%)

CuCly* 2H,0 (2 eq.)

MeCN, rt, 50 min:
79 2o 1L 00 M, ~ 82 + 83

TsCl (1.1 eq.), EsN (2.2 eq.)  (56%) (19%)
Bu,SnO (0.05 eq.)
reflux, 30 min

one-pot

Scheme 24 Synthesis of ditosylate 82

Boney "k 82 ZHWCT b F & RaF4 7 = 77 O/ %17 > 7= (Scheme 25)
82 Z DMF 1, 10 HEODH LT U 7 LATKFAM & 105 °C ThRUSSHEL L 25, Wiff@h ¥ v
T LFF =BG EIT L, B1%DINRTEALDT F T RuFA7 = 771 2155 2
EMWTET,

28



OH OTs HO, OPMB

TsO Na,S-5H,0 \
\/H/\C14H29 2 2 - "/C14H29

OPMB DMF S
82 105 °C, 2.5 h 77
(81%)

Scheme 25 Tandem thiolation-cyclization of ditosylate 82

WIZ 7T D AT X /b %A= (Scheme 26) . Pachastrissamine (1) 38 XV D 2 i FAPEIR
3 72 b ONTERIHRIA D 2 (L RMEIK 13 DERIEITHE, TT 2 U OFFHET, K MY 7L
FORAB L ZVR B E IR LT, RNUUAT I ERISEET, L LR D, BEMERIR
EVPEOENLDHT, ABDOT X JUIROERIIHEE TE e oTe, — 77, 1T 28 ) v,
4P AFNT IV VUDIFETR, AZ AR =v 7 m ) K EEIRT3 ARG ST 51%
DILHFETHIET D A ALK 86 157214, 150 °C TRUUAT I v & 12 Rl & b Sz b
ZA, TR ALEDBINE 67% TR LIV, A VLR 86 DINEMEWZ L, ZL T, 86 O
L ABBOEAY 150 °C L IEFITEIR T UMEIT Ligd o7 2 L v h, BiBERA L 0 BB EO @
JRBALANEFT— IR Z DL LT TR0, 77T % N =F LT IV OFFET,
sana AR ARy a ) RCRBRLI2E 25, RRIE 3 R & IR ISR ITH#EIT L,
MIET D7 mu AL ZVIR =GR 17 23 A L ALK 86 D56 & N TRAFRIR TR LU
Too 1T N PNT I T I B LTERER, BUSIE 70 °C 725 120 °C L 86 D& L v ilfn
PRGN CTHEIT LT 2 AR DIER 75% TR bz, 3 b7 I /7 {kikd 7 NOE JIE 217 -
Tl ZAh, 4 KB ET VNIAKRFEORICHBEN LGN &b, 207 I J{UIRITEALD
87 Tlx7e <, ANLEBIEDO KD RFF S NIz 4L RMER 18 TH D Z LW inoiz,

ZOTFTHLARWSEIRIREF T I LBOGIE, iR 73R OBEASIc Lo —F
[z (double inversion) Z#ETHATLIZ D EFE 2 HiLDH (Scheme 27) . 72 86 LY
17 0 4 LR 3 Z BB 10353 1 N REZ B U CALIR s 2 0 (patha) , AL = A
14888384 Z A4 570, HDHWIp-A FF IRV T—FT IVE DT —T VEREN 4 IR
REZHBE LT (path b) A% YV =0 AHEE 89 A LD D, XU UNT I OEFR TN 4
PRFEH REHE L, HENAKEEZEZ LTI ™EoniztEx N5,
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1) Tf,O, pyridine, CH,Cl,

-20°Cto0°C,1h

BnHN_

OPMB

_complex O
2) BnNH,, 50 °C, 38 h mixture s~ ""C1aHao
87
BnHN OPMB
MsO_  OPMB H\‘Z_j
MsCI, DMAP 7 \ BnNH, . 1, CaaHaz
” - g IC4H MQ S
pyridine, rt, 3d S 147129 150°C,12h nOe H H
3%
(51%) 86 (67%) 18
CICH,0,80,  OPMB
CICH,SO,CI, EtzN BnNH,
e H 18
CH,Cl, S 147728 70 °C t0 120 °C, 35 h
0°Ctort,3h 17
(75%)
(73%)
Scheme 26 Amination of sulfonates 86 and 17
b,
RO,SO /:OPMB OPMB
~__~ N —_—
Na, e L)
§7 "Caabao inversion E% 'C14H2g
86: R = Me 88
17: R = CICH,

b ‘ inversion inversion | BnNH,

f’gB BnHN.  OPMB
@) N
i BnNH,
[ ) . "'Cq4H
s "1Cy4Hag inversion S s
89 18

Scheme 27 Plausible mechanism of amination of the sulfonates of 86 and 17

Pachastrissamine O SZAKR MRS BUBRIRVVEMIEMEZ FF> Z L 2 FE L T, 5617z 18 2 v
THREE SRR D 4 LB 19 OB A fFHT 2 Z L12 L7z (Scheme 28) . 18 % h U =F /L7
LV DTFE T TR V-tert-7 TV & JUS S & CERF T2 522U MR# L7AbAY 90 #1572,
90 % Birch FUSSIE FTHUFLL T p-A FF I _RUVNMEB LRV UL EEABRZEL, N-Boc 7
=L 91 ~ LN, 41T 91 O Boc HA b U 7 LA mFERRIC LV BRE LT, BisEBRRA

D AR FMEAR 19 DE U LT,
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Boc

BnHN,  OPMB Bn—N,  OPMB
\ Boc,O, EtN \ Na, liq. NH3
s~ "'CisHag CH,Cl, s~ CiHay  —78°C
18 0°Ctort 90 (61%)
(90%)
BocHN,  OH HN,  OH
\ TFA Z_>
s” "CuHag  CH,CI, s~ "'CisHag
91 0°Ctort 19

(83%)

Scheme 28 Synthesis of 4-epimer of pachastrissamine sulfur analogue 19

F3HET NRREFT X ALDNARENET KD — el & R EERR IR D 2,4 (L EMEIR DG RATSE

AR T — h 86 LI LT D18 ~DT I AT T LA OSRGOS CTHAT L 72, £ 2 T,

ZDORISINIEE DRI AN K DB EZT DN E D P EFRDHTDIT, ANVFRF— D 2 i
BYERZ2 AR LT, 207 2 /{bE K L7- (Scheme 29), 3,4-syn-RE7 VL7 L2—)L 10 &
MWT, oG L FROZERZIT o7z, T7bb, 10 DALV T 4 7 uAA R ARRE
for < BEETTIC RV T v a— 1 92 ~EiEE, IRWT R LT3 & L7z, 93 &4k
§i KFC KB A— AR ORBURE#E L T F LA X(IV)AF Y RE VD EIRE L
2T Ry B TITWY I U BIR 94 ~ &8\, 94 Zhiifk T b U o A KF) & S ST
TRIZbERaFA 72096 2157, ZNE 7 AF VAR T— ME 20 ~ LN %, ~
YIONT I ERWTT MBS R AT, ZORIER, 20 DA ST X AGITSLIRRER Tt
7L, XS 57 X /(0fk 21 & 69%DIETH 2 7=, 21 OSAR{EF1E 18 & [FFRIZ 7 NOE 5
BICEVHERTE -, ZOZ enb, FED 2 fONAMEFEITZ ORI L 2N & 038
Bk irofe, 21 & ZIREEY tert-7 FLTAEL L TT X /B L M a ¥ U N EAeIC R
ST EERIR D 2,4 (L ERMEAR 97 2155 Z LITE LTz,

ED X5, WFEEZREOGHRICEB T L2T7 h 7 RrFA 7o VR 4 fi~07 2 /{hiek
WT, BREERBI SIS K DN RIRFFCHEAT T2 SN2 IS E R WH L7z, £ LT, 2 OUSEAER
Z F T 4N RAER 19 DA RRIZHZh LT,
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1) Grubbs 2nd catalyst Et

Et Et
Etho OH 1-tridecene, CH,Cl, Etho OH TsCl Etho OTs
o 3 reflux (65%) o\)\/‘\ DMAP o\)\/‘\
4 N 2) H,, Pd/C, EtOAc CaaHa2g pyridine C14H29
OPMB rt (quant.) OPMB rt OPMB
10 (3,4-syn) 92 (83%) 93
H PMB
CuCly* 2H,0 OH OTs A °
MeCN, rt TsO Na2S'5H20 ClCHzSOzCl, Et3N
Ci4H2g CaH
then TsCl, Etz;N | N_— DMF S 14H29 CH,Cl,
Bu,SnO, reflux 105°C, 2.5h 2 0°Ctort
94 (63%) \
(81%) (53%)
+
HO \\OH
0~ "CagHag
95
(11%)
Boc
BnHN PMB h
CICH;0,80,  OPMB "H“Z_ji Bn—N OPMB
\ B Ets;N \
BnNH, % & CigHag 0c,0, Et3
s” ~CuH2e 7010120 °C H CH,Cl, s ~CiaHag
nOe 0°Ctort
20 (69%) 2% o 97
21 (92%)

Scheme 29 Synthesis of tetrahydrothiophene 96 from 3,4-syn-homoallylic alcohol 10 and

amination of chloromethanesulfonate 20 to protected 2,4-epi-sulfur analogue 21
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FH 1T KSR pachastrissamine (1) 36 K OV 2 (2 BMER 3 D EH M) ek B ARIEDBI Mt L,
LR Ot R & 4572,
1) HROWEA Y =F VIR GIAFOND TN R 9 INBRES T HRET VAT La—/ L O
PEAR 10, 11 ~DONVEREINAYE STIZHR LT, SHIZ, 34-syn RETILT )La— L 10 75
pachastrissamine (1) ~, —J5, 3,4-anti ;"€ 7 Y/L T /La—/ L 11 D5 pachastrissamine 2 i B4 1K (3)

DERUZRIILT (5 1 ),

Et
Et\/L_
3 ? 9 HN, - OH
3 3 AN -
Et T OPMB T [ >"'c H
Et (@) 1429
+O 0 3,4-syn 10 pachastrissamine (1)
diethyl D-tartrate — 2= 0O X Et
H,N  OH
Et 2N, N
OPMB 7L~o OH S
: O {
N = 0~ " CiqHag
OPMB 2-epi-
3,4-anti 11 pachastrissamine (3)

2)3,4-syn IRET VLT /La—L 10 STV rl U 12 AR LU CERBIERIAD 2 (i BYEK 13 0
FIDOE AR LTz (B 2 B8 2 8) . BRI D, EFRFRM 4 DG HIT LR ~T2h, v ey

BB SR A7 M VAR 15 5 16 ~DH T AT I b —BA LU L= (5 2 3525 3 Hi) .

Et
OPMB HoN OH
Bt~ o  on MO A
N X N~ CasHzg
OPMB I{IS H
10 12 2-epi-aza analogue (13)
Et
8o or oH OTs Ho,  OPMB
0 - steps B BnNH
34 SN pPs _TsO N 2 \ A
OPMB OPMB é
11: R=H 15 16
14: R=Ts

3)34-anti RETVNLT )Va— b 11 O EERFRRD 4 (7 2K 19 ORIO AR KEI LTz (5 3 &
28, O, 4TI ABIZEBNT 17 005 18 ~DO T HIL AW AR R 7 I bE R LT, $7-,
ARSI T I LD SEAR BT LA — R Z LN T 57201 20 OTIAbEMHEIL, WistE

(KD 2,4 (7 BMEROLRER 21 DA ERIZIh LT (5 3 T2 3 8i),
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1"

CICH,S0,0

steps

CICH,S0,0

\\OPMB BnHN
BnNH,
5 —
S” "CygHag
17
\\OPMB BnHN
BnNH,
-z
S” "CygHag
20

H,N.  OH

steps ;4 \
“CiqH2e

., —_
S~ 'Cy4Hag S
18 4-epi-sulfur
analogue (19)
\\OPMB

OPMB

4
2

S” "CygHag
21
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a e

AR EAT DTV, MAAERE R 2HH5E, #HEEL B £ LB IIRFERFREY:
I () B RAMZEAITEA CEER L T £,

ARFFEOFHEIS L ORI L, ZRAEFEE, #HRIEZBY £ LB IR RFRETI
TG (3EF) BhE BRI AR e AR IR A CRGHR L LT E T,

EERICEE LI DTHE £ LB ILRPERFBEE PRI () #EB0R mt ARSI
A TG L B E T,

SDHIZ, KXz ELODIHIZY, THEZHEZHDLY £ LICE ILRFRFPE I

e (GE%) 2o MR oA, EILRFEIEEIR SR ST BdR AAVET R RGH
AL EFET,

PEERARAT IC R W TR 2 20458, SMEE 72 & ONCHIE L CIEE £ L8 IR HEdE
AR ZEHE R & SR & o 7 — MBI JE S - = v b OBERICELE L B £,

70, BEMEE LT 4 FERFICHER Tl Z L0 F A B FIF5EE O Bkk IS <
LET,

BRI, ZZIZED E TH LARWEHSHE 2 THW T FRIT L BIRH B L £ 7,
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iR (Mp) (T R TRMIE T 2, MMM ERAESR 2 IV CTHIE Lz, 7RI
I (IR) A~ ~/LiL JEOL FT/IR-460Plus % FiWNCHIE L7, H S ILE (tH-NMR) A7
~JLiE JEOL ECX400P (400 MHz) % 7213 JEOL ECA-50011 (500 MHz) % AW, ¥#&#4(Z chloroform-d
(CDCls), NEEHER)E T tetramethylsilane (TMS) % HWCHIE L 72, BC AR IEIE (C-NMR) A
~7 hJLi% JEOL ECX400 (100 MHz) % 7zi% JEOL ECA-50011 (125 MHz)% V>, ¥&#EIC
chloroform-d (CDCl3), ¥ 72 1% methanol-ds (CD;0D) WNAEHEW)E T tetramethylsilane (TMS) % F
THIE L=, EESHT (MS) A2 h/LiL, JEOL JIMS-GCmate Il 33 X UV JEOL JIMS-AX505 %
FWTHIE Lz, ElEtE ([alp) 1%, JASCO P-2100 digital polarimeter Z FHWTHIE L=, B T
Lrva~ 7T 7 40— 3MET, Silica Gel 60 PF,ss (Nacalai Tesque, 0.005-0.050 mm), Silica Gel
60N (Kanto chemical, 0.040-0.050 mm), 3 71 Silica Gel 60 (Merck 9385, 0.040—-0.063 mm)% H >
TTo7. HE7 u~ 2757 4 — (TLC) IZ Silica Gel 60 Fass (Merck 5715 %7213 5554) % >
TiTo 72 ARRERUICHBIR R INIE, 7V —LRTA LT ABEBEZ A, ZHZFHEKFT
1To7ce BUNMTHWTE BT KA AW, £ OMOIERITHNEITS T T, AEEITH
fEem L7z b o & vz,
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&
1
S,
M
F

0" 0
HO\)_\/OH

[(4R, 5R)-2-(4-Methoxybenzyloxy)-1,3-dioxolane-4,5-diyl]dimethanol (38)%%

STHRIZHEV Y, 83 ==3712C, diethyl p-tartrate (26) (5.00 g, 24.2 mmol), p-anisaldehyde (3.47 g, 25.5
mmol) @ benzene (48 mL) #&A#&IZ, TsOH-HO (46 mg, 0.24 mmol) % /1%, Dean-Stark & % fF
(T OIBEDR T2 T 61 RFfAEHR L7z, SO Z 5 mL BRI 72 5 £ TiRifg L 721, X T
i L7z, KeCOs (61 mg) ANz, 10 43fEffdsk L7, FOGHE % faFn NaHCOs KIEHE, 7K, fafn
B CYel L7-t2, K MgSO4 CHzE S 7o, I ZIER EL, p-A RX XUV Y7
TeE— (1.670) ZAREAHKHE L LTHL, Zihd MeOH (59 mL) (Z¥fiRtE, EHRFHR
T, 0°CIZT NaBHs (2.68 g, 70.8 mmol) %z, =R T 20 R L1z, MISEKIZT &
CEMZ T, BEAREREE L, FREZAKTHIRL, EtOAc THIH L%, AH)E 2 K
MgSO, THZE S B 72, WIEAIER EL, BEEZ L VSNV T A7 a~ 777 ¢ — (eluent:
MeOH/CH,Cl, = 1/19) THHI4 2 Z L1k v, 38(5.229, 92%, 2 steps) % MR WE & L T
72, H-NMR (400 MHz, CDCls): § 2.08-2.11 (2H, m), 3.81 (3H, s), 3.74-3.92 (4H, m), 4.13-4.20 (2H,
m), 5.93 (1H, s), 6.89-6.93 (2H, m), 7.39-7.43 (2H, m). 3C-NMR (100 MHz, CDCls): § 55.3, 62.3, 62.4,

78.2,79.2,103.9, 113.9, 128.0, 129.3, 160.6.

OH

HO
OH

OPMB

(2R,3R)-3-(4-Methoxybenzyloxy)butane-1,2,4-triol (39)%%

SCHRIZHE, 89) ZEFRFPHE T, —40 °C T 38 (0.90 g, 3.7 mmol)® THF (13 mL) A%\ BHz* THF
(0.95 M in THF, 14 mL, 13.5 mmol) % ~ L721%, =RI(Z L, 100 °C T 1.5 REEINEGEE L7,
FOG#Z 0°C 2L, MeOH Z Nz 7=, WK ZBIERE L, BEEZ VTN AT Lo v~

k7'Z 7 4 — (eluent: EtOAc) THEHIL, 39(0.86 g, 95%) % MEMfELL L L1572, H-NMR (400
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MHz, CDCls): 8 2.48 (1H, br t, J = 5.5 Hz), 2.68 (1H, br t, J = 5.5 Hz), 2.93 (1H, br d, J = 5.5 Hz),
3.52-3.55 (1H, m), 3.81 (3H, s), 3.62-3.88 (5H, m), 4.51 (1H, d, J = 11.4 Hz), 4.64 (1H, d, J = 11.4 Hz),
6.89 (2H, d, J = 8.7 Hz), 7.27 (2H, d, J = 8.7 Hz). 13C-NMR (100 MHz, CDCls): § 55.3, 60.7, 63.1, 71.7,

72.1,78.8,114.0, 129.66, 129.7, 159.5.

Et
Bt~/
(@]
@]
OH
OPMB

(R)-2-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-2-(4-methoxybenzyloxy)ethanol (40)5)

EHREFHK T, =5 T 39 (0.61 g, 2.5 mmol) ¢ 3-pentanone (10 mL) ¥A#iZ, CSA(0.159, 0.65
mmol) ZAN%, 4WERHEE L7, ROSHKIC EGN (0.63 mL) Z0%, 15 4yM#r Uiz, Wiz
JEREEL, BiEEZ Y WSV T AV a~ 87T 7 ¢ — (eluent: EtOAc/hexane = 1/4) ThEHL4
2Lz E Y, 40 2 mAERYE & L CE7-,"H-NMR (400 MHz, CDCls): § 0.90 (3H, t, J = 7.2 Hz),
0.91 (3H, t, J = 7.2 Hz), 1.61-1.71 (4H, m), 2.18 (1H, br, t, J = 5.5 Hz), 3.51-3.58 (2H, m,), 3.66-3.71
(2H, m), 3.81 (3H, s), 4.01 (1H, dd, J = 8.2, 6.4 Hz), 4.26 (1H, dt, J = 8.2, 6.4 Hz), 4.63 (1H, d, J = 11.4),
4.74 (1H, d, J = 11.4 Hz), 6.87-6.90 (2H, m), 7.26-7.30 (2H, m). 3C-NMR (100 MHz, CDCl3): 5 8.1,
8.2, 29.1, 29.6, 55.3, 61.9, 66.2, 72.5, 77.3, 79.0, 113.3, 113.9, 129.6, 130.3, 159.3. H- I LW
BC-NMR A7 b UL TRk 89 & —F L7z,

Et
Et%o o
(0]
H
OPMB

(S)-2-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-2-(4-methoxybenzyloxy)acetaldehyde (25)5%
EHFFEPHL T, 0°C T40(2.00 g, 6.4 mmol) @ CH,Cl, (64 mL) ¥%&iZ\Z Dess-Martin periodinane
(407 9,9.6 mmol) ZhNZ, SRIZ L, 1.5 Bl L7, RUGHE 2 83F0 NapS:03 K¥AHE THLEE L,
Et,O THiH L7z, filiitikz fafn NaHCOs, 7K, BRIEHE/K TUEE L, MK MgSOs THIME, TAME
IR 5 L7z, 25 (1.97 g, quant) Z fEEHLIRE & L T2, 'H-NMR (400 MHz, CDCls): &
0.88 (3H, t, J = 7.2 Hz), 0.90 (3H, t, J = 7.2 Hz), 1.58-1.69 (4H, m), 3.81 (3H, s), 3.81-3.86 (2H, M),
4.05 (1H, dd, J = 8.7, 6.4 Hz), 4.30-4.35 (1H, m), 4.63 (1H, d, J = 11.4 Hz), 4.71 (1H, d, J = 11.4 Hz),
6.89 (2H, d, J = 8.7 Hz), 7.29 (2H, d, J = 8.7 Hz), 9.68 (1H, d, J = 2.0 Hz). 'H-NMR A~ kL {F3CHk

fEe e —E L7,
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Et

EtVLo OH

0
A

OPMB
(1R,2RS)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-ol (41)
EHEFPHL T, 0°C 12T 25(1.97 g, 6.4 mmol) @ DMF (10 mL) iR, 4 > Y7 A (2.29,19.2

mmol), TBAT (2.36 g, 6.4 mmol), allyl bromide (1.62 mL, 19.2 mmol) % F#%, Bt % RIRIC

L, 3 WRffEEE UTo, ROSHE 2 BF NH4Cl KIS T2 = F L, Et,O THiH L7z, ik 2K,

SRR K TR L, MK MgSOs TR L7, W2 TR EL, BlE > VDTS Nh T LY

0~ k2777 ¢— (eluent: EtOAC/CH,Cly/hexane = 3/6/11) THHI4 25 ik v, 41 (1.86 g,

83%, ca. 1:1) Z#ME@HRME & L &7, H-NMR (400 MHz, CDCl3) &: 0.89-0.95 (12H, m),

1.62-1.74 (8H, m), 2.21-2.52 (6H, m), 3.35-3.50 (3H, m), 3.62 (1H, t, J = 8.2 Hz), 3.68-3.80 (2H, m),

3.811 (3H, s), 3.805 (3H, s), 4.02 (1H, dd, J = 8.2, 6.4 Hz), 4.07 (1H, dd, J = 7.8, 6.4 Hz), 4.29 (1H, ddd,

J=8.2,6.4,6.0 Hz), 4.36-4.41 (1H, m), 4.605 (1H, d, J = 11.0 Hz), 4.613 (1H, d, J = 11.0 Hz), 4.72 (1H,

d, J = 11.0 Hz), 4.85 (1H, d, J = 11.0 Hz), 5.03-5.16 (4H, m), 5.69-5.89 (2H, m), 6.86-6.90 (4H, m),

7.27-7.32 (4H, m). 3C-NMR (100 MHz, CDCls) &: 8.10, 8.14, 8.2, 8.3,29.2, 29.4, 29.7, 29.8, 37.9, 39.1,

55.3, 66.6, 66.7, 70.7, 71.4, 73.3, 73.6, 77.6, 78.2, 80.0, 80.5, 113.0, 113.2, 113.76, 113.79, 117.8, 118.0,

129.6, 129.9, 130.38, 130.40, 134.5, 134.7, 159.28, 159.34.

Et
EtZL o o

OPMB

X

(S)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-one (9)

WHREFPL T, 0°CT41 (1.35 g, 3.84 mmol) MDCHCLIF (38 mL) (ZDess-Martin periodinane
(2.44 g, 5.76 mmol) Z/Nx, =RICL, 30MIEHE LTz, BOGHK & faFINa S0 /K ik TALBE L,
ELOTHIH L7z, fliikz fafINaHCOs, 7K, BAFIEH/K CURE L, ME/KMQSO. THIME, TAMEZ Ik
JEREEL, HikE U BTSN BT L a~ s 2T 74— (eluent: EtOAc/hexane = 3/7) THifl+ %
L2k Y,9(1.329,99%) FEEGHNRYE & L THE 7=, [a]p®-56.6 (¢ = 0.62, CHCI3). 'H-NMR (400
MHz, CDCls) &: 0.87 (3H, t, J = 7.3 Hz), 0.91 (3H, t, J = 7.3 Hz), 1.60 (2H, g, J = 7.3 Hz), 1.67 (2H, qd, J
=7.3,1.8 Hz), 3.34 (1H, ddt, J = 17.9, 6.9, 1.4 Hz), 3.41 (LH, ddt, J = 17.9, 6.9, 1.4 Hz), 3.75-3.83 (2H, m),

3.81 (3H, ), 4.00 (1H, dd, J = 8.2, 6.9 Hz), 4.25-4.30 (1H, m), 4.55 (1H, d, J = 11.5 Hz), 4.64 (1H, d, J =
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11.5 Hz), 5.10 (1H, dg, J = 16.9, 1.4 Hz), 5.18 (1H, dg, J = 10.5, 1.4 Hz), 5.88 (1H, ddt, J = 16.9, 10.5, 6.9
Hz), 6.87-6.91 (2H, m), 7.26-7.30 (2H, m). 3C-NMR (100 MHz, CDCls) 5: 8.11, 8.14, 28.9, 29.5, 44.4,
55.3, 66.2, 73.3, 83.8, 113.6, 113.9, 118.9, 129.2, 129.7, 130.1, 159.5, 209.5. IR (neat) cm'’: 2973, 2937,
2886, 1718, 1613, 1515, 1464, 1303, 1250, 1173, 1080, 1036, 921, 822. MS (EI) m/z: 348 ([M]*), 319, 245

(base peak). High resolution (HR)-MS (EI) Calcd for CooH2s0s m/z: 348.1937 ([M]*), Found 348.1962.

Et
EtZLo OH

OPMB

X

(1R,29)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-ol (10)
THRFHE T, —78°C (27T, 9 (239 mg, 0.69 mmol) @ THF (10 mL) & i#&iZ, L-selectride (1 M in
THF, 1.72 mL, 1.72 mmol) % F L, 10 /MR ER L7-tk, SOSKRZ SIRICHE L7 6 2 REF I
L7, NS Z EtOAC TR L7c1&, Wtz RIEREL, Rz VSN L7 m< b
77 7 14— (eluent: EtOAc/ hexane = 3/7) THiH$ 25 Z L 1T KLY, 10 (235 mg, 98%) % ¢k
WE L L7, [a]p!® +32.1 (c = 0.82, CHCI3). *H-NMR (400 MHz, CDCls) &: 0.92 (3H, t, J =7.3
Hz), 0.93 (3H, t, J = 7.3 Hz), 1.62-1.72 (4H, m), 2.21-2.37 (2H, m), 3.36 (1H, dd, J = 6.9, 1.8 Hz), 3.47
(1H, br s), 3.62 (1H, t, J = 8.2 Hz), 3.81 (3H, s), 4.07 (1H, dd, J = 7.8, 6.0 Hz), 4.36-4.41 (1H, m), 4.61
(1H, d, J = 11.0 Hz), 4.85 (1H, d, J = 11.0 Hz), 5.03-5.10 (2H, m), 5.74 (1H, ddt, J = 16.9, 10.1, 6.9 Hz),
6.87-6.91 (2H, m), 7.28-7.32 (2H, m). 3C-NMR (100 MHz, CDCls) 5: 8.1, 8.3, 29.4, 29.8, 39.1, 55.3,
66.7, 71.4, 73.6, 78.1, 80.0, 113.2, 113.7, 117.8, 129.9, 130.4, 134.5, 159.3. IR (neat) cm: 3462 (br),
3075, 2973, 2938, 2881, 1641, 1613, 1586, 1515, 1464, 1378, 1356, 1302, 1250, 1173, 1086, 1037, 921,
822, 759. MS (EI) m/z: 351 ([M+H]*), 350 ([M]*), 321 (base peak). HR-MS (EI) Calcd for C2oH3005 m/z:

350.2093 ([M]*), Found 350.2082.
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Et
azzgo oH

X
OPMB

(1R,2R)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-ylI]-1-(4-methoxybenzyloxy)pent-4-en-2-ol (11)
WHEFPHK T, —78°C 12T 9(56 mg, 0.16 mmol) @ CH,Cl, (1.6 mL) %I, Zn(BH4)2 (0.15M
in Et20, 2.10 mL, 0.32 mmol) %l F L, 70 7p[iE#E%, S BICHUGHKE 0 °CICHIR LR 5 4
IREMEIFEEE L7z, BFN NHCl KEEWR 2 N % 7-1%, EtOAc CHh L7z, #hiik & fafn ik Ccieiy
L, /K MgSO, CHE M, VWt 2 e L L, i E= v VB SNV T L7 a~ 75 7 14— (eluent:
EtOAC/CH,Clo/hexane = 3/6/11) TH#I4 % Z L2k v, 11 (47 mg, 84%, anti:syn = ca. 8: 1) % M
HWRHE L LTE, UTFTOT7T—21%, Boni- N E/ES VDTN DT LI~ NI T77 4
—IIAT L THE—IZ L2 TRIE Sz, [o]o!® +29.8 (¢ = 1.06, CHCls). 'H-NMR (400 MHz,
CDCls) &: 0.91 (3H, t, J =7.3 Hz), 0.92 (3H, t, J = 7.3 Hz), 1.61-1.72 (4H, m), 2.21-2.29 (1H, m),
2.39-2.45 (1H, m), 2.57 (1H, d, J = 5.5 Hz), 3.40 (1H, t, J = 6.0 Hz), 3.67-3.79 (2H, m), 3.79 (3H, s),
4.01 (1H, dd, J = 8.2, 6.4 Hz), 4.25-4.31 (1H, m), 4.60 (1H, d, J = 11.0 Hz), 4.72 (1H, d, J = 11.0 Hz),
5.10-5.15 (2H, m), 5.78-5.88 (1H, m), 6.85-6.89 (2H, m), 7.26-7.29 (2H, m). 3C-NMR (100 MHz,
CDCly) 6: 8.0, 8.1, 29.1, 29.5, 37.9, 55.1, 66.5, 70.6, 73.2, 77.6, 80.5, 112.8, 113.7, 117.9, 129.5, 130.3,
134.7, 159.2. IR (neat) cm™: 3467 (br), 3074, 2974, 2939, 2882, 1641, 1613, 1586, 1514, 1464, 1377,
1356, 1302, 1250, 1173, 1082, 1036, 920, 822, 738. MS (EI) m/z: 350 ([M]"), 321, 264, 176 (base peak).

HR-MS (EI) Calcd for C2oH3005 m/z: 350.2093 ([M]*), Found 350.2102.

MeO 'EhCF
Et :Ej ’
B~ o oo
© N
OPMB

(1R,29)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-yl (R)-a-methoxy-
a-trifluoromethylphenylacetate [(R)-MTPA ester of 10]

EHFFPHK T, 10 (18 mg, 0.051 mmol) @ CH,Cl, (1 mL) &2 pyridine (0.03 mL, 0.37 mmol),
(S)-a-methoxy-a-trifluoromethylphenylacetyl chloride (20 mg, 0.077 mmol) 35 X O DMAP (2 plates)
ZNZ T, IR T 24 FFEIREE L7, BOUGHK Z CHCl, TR L7212, 7K, BSfEE/K T L,
MK MgSOs THIMRE LT, WA EL, BEEL VDN T A Ia~ NT T 7 41—
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(eluent: EtOAc/hexane = 1/7) THL4 2 Z Lic kv, REILAY (26 mg, 90%) % HE RS E
L LTCE7, [alo? +44.6 (c = 1.33, CHCls). H-NMR (500 MHz, CDCls) &: 0.82 (3H, t, J =7.5 Hz),
0.83 (3H, t, J = 7.5 Hz), 1.52 (2H, q, J = 7.5 Hz), 1.55 (2H, qd, J = 7.5, 1.2 Hz), 2.39-2.45 (1H, m),
2.58-2.64 (1H, m), 3.26 (1H, t, J = 8.6 Hz), 3.35 (1H, dd, J = 6.3, 3.4 Hz), 3.55 (3H, br g, J = 1.2 H2),
3.72 (1H, dd, J = 8.0, 6.3 Hz), 3.81 (3H, 5), 3.93 (1H, dt, J = 8.6, 6.3 Hz), 4.58 (1H, d, J = 11.5 Hz), 4.67
(1H, d, J = 11.5 Hz), 5.06-5.10 (1H, m), 5.07-5.10 (1H, m), 5.14 (1H, ddd, J = 8.0, 4.6, 3.4 Hz),
5.64-5.72 (1H, m), 6.86-6.89 (2H, m), 7.24-7.27 (2H, m), 7.33-7.40 (3H, m), 7.52 (2H, br d, J = 6.9
Hz). 13C-NMR (125 MHz, CDCls) &: 8.0, 8.1, 29.3, 29.7, 34.5, 55.3, 55.8, 66.2, 72.8, 75.4, 76.3, 77.5,
84.3 (q, J = 27.6 Hz), 113.1, 113.7, 118.6, 123.2 (q, J = 289.1 Hz), 127.1, 128.4, 129.58, 129.59, 130.2,
132.1, 133.3, 159.2, 166.1. IR (neat) cm™: 3076, 2974, 2941, 2882, 1747, 1644, 1613, 1586, 1514, 1464,

1356, 1251, 1172, 1125, 1082, 1023, 921, 822, 766, 721, 698, 640, 577, 517. MS (EI) m/z: 566 ([M]*),

538 (base peak).
ph, OMe
b
Et
B~Lo oo
(@)

X

OPMB

(1R,2S)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-yl (S)-a-methoxy-
a-trifluoromethylphenylacetate [(S)-MTPA ester of 10]

EHEFEPAA T, 10 (11 mg, 0.031 mmol) @ CHCl, (1.5 mL) ¥ (Z pyridine (0.015 mL, 0.19 mmol),
(R)-a-methoxy-o-trifluoromethylphenylacetyl chloride (9 mg, 0.035 mmol) 5 &2 TX DMAP (2 plates) %
% T, IR T 15 BRI L=, (R)-a-methoxy-a-trifluoromethylphenylacetyl chloride (4 mg, 0.016
mmol) ZINZ7-#%, S BIT=IRT 25 BFfElfii#R L7z, SUR# A CHCl TAPR L 721%, 7K, fafn
BHKTHEE L, MK MgSO, TRz L7-, WIEZBIER AL, BEE VoV o7 a~

k277 7 4 — (eluent: EtOAc/hexane = 1/8 to 1/4) TH#LF A Z Lic kv, RELLAY (8 mg,
46%) % EEAJRYE L L CE7-, £72, 10 (4 mg, 37%) Z[EIIY L 7=, [o]p? +2.5 (¢ = 0.43, CHCIy).
IH-NMR (500 MHz, CDCl3) &: 0.87 (3H, t, J =7.5 Hz), 0.89 (3H, t, J = 7.5 Hz), 1.58 (2H, g, J = 7.5 Hz),
1.63 (2H, qd, J = 7.5, 3.4 Hz), 2.35-2.42 (1H, m), 2.51-2.57 (1H, m), 3.46 (1H, dd, J = 6.3, 3.4 Hz), 3.48
(3H, br g, J = 1.2 Hz), 3.53 (1H, t, J = 8.6 Hz), 3.81 (3H, s), 3.89 (1H, dd, J = 8.0, 6.3 Hz), 4.13 (1H, dt,

J=8.6,6.3 Hz), 4.63 (1H, d, J = 11.5 Hz), 4.71 (1H, d, J = 11.5 Hz), 4.99-5.01 (1H, m), 5.03 (LH, br s),
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5.17-5.20 (1H, m), 5.57-5.65 (1H, m), 6.85-6.88 (2H, m), 7.24-7.27 (2H, m), 7.31-7.40 (3H, m), 7.52
(2H, br d, J = 8.0 Hz). 3C-NMR (125 MHz, CDCls) 5: 8.1, 8.2, 29.3, 29.7, 34.9, 55.27, 55.34, 66.3, 73.1,
75.6, 76.7, 78.1, 84.7 (g, J = 27.6 Hz), 113.2, 113.7, 118.7, 123.3 (q, J = 289.1 Hz), 127.6, 128.4, 129.4,
129.6, 130.3, 131.7, 132.8, 159.2, 166.2. IR (neat) cm’: 3076, 2974, 2941, 2883, 1747, 1645, 1613, 1586,
1515, 1464, 1356, 1250, 1173, 1123, 1083, 1021, 921, 822, 765, 720, 699, 640, 577, 516. MS (EI) m/z:

566 ([M]*), 538 (base peak).

MeO *thF
Et :\[: 3
EtVLO 0 Yo
o) - N
OPMB

(1R,2R)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-yl  (R)-a-meth-
oxy-a-trifluoromethylphenylacetate [(R)-MTPA ester of 11]

ZEHRRPAT, 11 (18 mg, 0.051 mmol) @ CH,Cl, (1 mL) &% pyridine (0.03 mL, 0.37 mmol),
(S)-a-methoxy-a-trifluoromethylphenylacetyl chloride (20 mg, 0.077 mmol) 35 & O DMAP (2 plates)
N AT, iR T 24 REEEEE L7, BOGHKZ CHCl TAR L7212, 7K, fafnffiK Coed L,
K MgSO, THZMR LT, WA BIERE EL, WEL VW ITN T LI~ NI T T 4 —
(eluent: EtOAc/hexane = 1/6 to 1/4) THHI4 25 Z iz kv, XE(LAEY (21 mg, 73%) % MR
WE & LTz, F72, 11(4mg, 22%) %A L7-, [o]p® +18.4 (¢ = 1.14, CHCI3). 'H-NMR (500
MHz, CDCls) é: 0.88 (3H, t, J =7.5 Hz), 0.89 (3H, t, J = 7.5 Hz), 1.60 (2H, g, J = 7.5 Hz), 1.65 (2H, qd,
J=175,3.2 Hz), 2.51-2.54 (2H, m), 3.49 (3H, br q, J = 1.2 Hz), 3.60 (1H, dd, J = 5.7, 3.4 Hz), 3.73 (1H,
t, J = 8.0 Hz), 3.80 (3H, s), 3.95 (1H, dd, J = 8.0, 6.3 Hz), 4.17 (1H, dt, J = 8.0, 6.3 Hz), 4.57 (1H, d, J =
10.9 Hz), 4.60 (1H, d, J = 10.9 Hz), 5.00-5.03 (1H, m), 5.02-5.06 (1H, m), 5.18 (1H, td, J = 6.3, 3.4 Hz),
5.66 (1H, ddt, J = 17.2, 10.3, 6.9 Hz), 6.84-6.87 (2H, m), 7.22-7.25 (2H, m), 7.34-7.41 (3H, m), 7.55
(2H, brd, J = 7.5 Hz). *C-NMR (125 MHz, CDCls) 4:8.1, 8.2, 29.2, 29.5, 34.0, 55.25, 55.35, 66.3, 73.6,
76.86, 76.89, 79.9, 84.7 (q, J = 27.6 Hz), 113.3, 113.7, 118.5, 123.3 (g, J = 287.9 Hz), 127.6, 128.4,
129.3, 129.6, 130.2, 131.9, 133.1, 159.2, 166.1. IR (neat) cm*: 3076, 2974, 2941, 2883, 1747, 1644,
1613, 1587, 1515, 1464, 1357, 1249, 1173, 1123, 1083, 1020, 921, 824, 765, 720, 699, 643, 574, 516,

501. MS (El) m/z: 566 ([M]*), 538 (base peak).
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ph, OMe

:\[CF3
Et
o <

X
OPMB

(1R,2R)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-yl (S)-a-meth-
oxy-a-trifluoromethylphenylacetate [(S)-MTPA ester of 11]

EHRFPHET, 11 (17 mg, 0.049 mmol) @ CH,Cl, (1.5 mL) #%#Z1Z pyridine (0.015 mL, 0.19 mmol),
(R)-a-methoxy-a-trifluoromethylphenylacetyl chloride (13 mg, 0.051 mmol) 35 & Tf DMAP (2 plates)
N Z T, 28I C 63.5 RERAIR R L7z, SUGHRZ CHoCly THAIR L 72, /K, fafn ik Tk L,
K MgSO, THZIR LT, WA BIEREEL, WEL VW ITN I T LI~ NI T T 4 —
(eluent: EtOAc/hexane = 1/8to 1/4) THEHI9 5 Z L1z kv, KELAEY (10 mg, 36%) % MEA R
W L LT, F72, 11(7mg, 41%) Z[RY L7, [a]o®®-16.4 (c = 0.52, CHCI3). *H-NMR (500
MHz, CDCls) 6: 0.86 (3H, t, J =7.5 Hz), 0.88 (3H, t, J = 7.5 Hz), 1.57 (2H, q, J = 7.5 Hz), 1.63 (2H, qd,
J=175,5.2Hz), 252-2.59 (1H, m), 2.57-2.63 (1H, m), 3.48 (1H, dd, J = 5.7, 3.4 Hz), 3.56 (3H, br g, J
=12 Hz), 3.71 (1H, t, J = 8.0 Hz), 3.79 (3H, s), 3.87 (1H, dd, J = 8.0, 6.9 Hz), 4.08 (1H, dt, J = 8.0, 6.3
Hz), 4.33 (1H, d, J = 10.9 Hz), 4.36 (1H, d, J = 10.9 Hz), 5.08-5.11 (1H, m), 5.09-5.14 (1H, m),
5.14-5.17 (1H, m), 5.73-5.81 (1H, m), 6.80-6.83 (2H, m), 7.12-7.14 (2H, m), 7.36-7.41 (3H, m),
7.55-7.58 (2H, m). 13C-NMR (125 MHz, CDCls) &: 8.1, 8.2, 29.1, 29.5, 33.9, 55.3, 55.8, 66.3, 73.8, 76.9,
77.2,80.3,84.4 (q, J=27.8 Hz), 113.3, 113.6, 118.5, 123.3 (g, J = 288.5 Hz), 127.3, 128.4, 129.2, 129.6,
130.3, 132.1, 133.7, 159.1, 166.2. IR (neat) cm™: 3075, 2974, 2940, 2883, 1746, 1644, 1613, 1587, 1515,
1465, 1358, 1250, 1172, 1124, 1083, 1021, 996, 922, 823, 766, 720, 698, 640. MS (EIl) m/z: 566 ([M]*),

538 (base peak).

OH OH
HO

OPMB

(2R,3R,45)-3-(4-Methoxybenzyloxy)hept-6-ene-1,2,4-triol (24)

SR C, 10 (158 mg, 0.45 mmol) @ MeOH (4.5 mL) &2 2%H,S04 (0.45 mL) % /%, 24 K
M L7z, UG %E 0°C 12 L, KoCOs (311 mg, 2.25 mmol) Z /1%, 30 7y RHB#: L7-, Stk
%MK MgSOy CHZIE, TR AL L L, FRikx vV W SNV Z s a~ K757 7 ¢ — (eluent:
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MeOH/CHCl, = 3/97) T4 2% Z L2k v, 24 (96 mg, 76%) ZHEMFEIL L LTH7-, Mp
77-78 °C (from EtOAc/hexane). [a]p®® +2.5 (¢ = 0.22, MeOH). H-NMR (400 MHz, CDCls) &:
2.28-2.45 (3H, m), 2.81 (1H, d, J = 6.4 Hz), 2.88-2.91 (1H, m), 3.47 (1H, dd, J = 4.6, 2.8 Hz), 3.59-3.65
(1H, m), 3.77— 3.88 (3H, m), 3.81 (3H, s), 4.60 (2H, s), 5.09-5.14 (2H, m), 5.82 (1H, ddt, J = 16.9, 10.1,
6.9 Hz), 6.88-6.91 10 (2H, m), 7.25-7.28 (2H, m). 3C-NMR (100 MHz, CDCl3) &: 39.0, 55.3, 62.2, 69.9,
70.5, 74.1, 79.7, 114.0, 118.1, 129.7, 129.9, 134.4, 159.6. IR (KBr) cm™: 3303 (br), 3237 (br), 3076,
2945, 2916, 2876, 2836, 1641, 1614, 1587, 1515, 1440, 1350, 1305, 1250, 1181, 1134, 1092, 1062, 1037,
999, 971, 913, 878, 844, 822, 725. MS (El) m/z: 282 ([M]*), 221, 164 (base peak). HR-MS (EI) Calcd for

CisH220s m/z: 282.1467 ([M]+), Found 282.1474.

HO,  OPMB

i j "/,/\

(6]
(3R,4S,55)-5-Allyl-4-(4-methoxybenzyloxy)tetrahydrofuran-3-ol (22)

BEHRFEWE T, =RIET 24 (157 mg, 0.56 mmol) @ CH,Cl, (6 mL) ¥&i%\Z TsCl (117 mg, 0.61
mmol), BuzSnO (6.9 mg, 0.028 mmol), EtsN (0.17 ml, 1.22 mmol) % Il 2 C 2.5 BERIINEGER L 7=,
B % BFn NH4Cl ZKIAHE CALEE L, EtOAc Tt L7z, fhiHiRZ K, fafn@iK Coed L,
MK MgSO, THiMRE, WA EL, BEE2L VWA D T LI~ N7 T 74— (eluent:
EtOAc/hexane = 2/3) THsHl9-2 Z L2k 1, 22 (123 mg, 84%) % HEAIHINE & L TH 7=, [a]p?
+25.4 (c = 0.61, CHCls). H-NMR (400 MHz, CDCl3) 8: 1.76 (1H, br s), 2.37-2.50 (2H, m), 3.63 (1H,
dd, J = 9.6, 1.8 Hz), 3.75 (1H, dd, J = 4.1, 0.9 Hz), 3.81 (3H, s), 4.07 (1H, td, J = 6.9, 3.7 Hz), 4.16 (1H,
dd, J = 9.6, 4.6 Hz), 4.33-4.35 (1H, m), 4.47 (1H, d, J = 11.5 Hz), 4.59 (1H, d, J = 11.5 Hz), 5.04-5.08
(1H, m), 5.13 (1H, dq, J = 16.9, 1.8 Hz), 5.82 (1H, ddt, J = 16.9, 10.1, 6.9 Hz), 6.87-6.90 (2H, m),
7.24-7.28 (2H, m). 3C-NMR (100 MHz, CDCly) &: 33.3, 55.3, 71.8, 73.5, 75.2, 80.0, 84.1, 113.8, 116.9,
129.3, 130.0, 135.0, 159.3. IR (neat) cm'’: 3407 (br), 3076, 3001, 2935, 2874, 2838, 1642, 1613, 1586,
1514, 1465, 1442, 1395, 1345, 1303, 1250, 1174, 1089, 1036, 971, 918, 822, 740. MS (El) m/z: 264

(IM]*, base peak). HR-MS (EI) Calcd for C1sH2004 m/z: 264.1362 ([M]*), Found 264.1357.

BnHN, OPMB

Ow,/\

@)
(3S,4S,5S)-5-Allyl-N-benzyl-4-(4-methoxybenzyloxy)tetrahydrofuran-3-amine (42)
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A% T, —20 °C (2T 22 (96 mg, 0.36 mmol), pyridine (0.06 mL, 0.73 mmol) @ CH,Cl, (1.5

]
i

EE
mL) &%, THO (0.09 ml, 0.55 mmol) % /lx, 0°C T 20 /M +E Lz, RIS % CHCly Ty
WU, 0.5 M HCI, faF1 NaHCOs Kk, 7K, BafnRHiK CTUef L, MK MgSO, THIIE:
L7-1%, AT E L CEAIRYE (155 mg) 2157, ZhaEHFME T, BnNH, (1.1
mL) (ZFfEL, 50 °C T 19.5 WA LIz, RIGKRE S VBTN BT L a~ NTT 7 41—
(EtOAc/hexane = 1/1) T4 2 Z 212KV, 42 (86 mg, 67%) ZEEHIRME & L THE7=, [a]p?
—42.5 (¢ = 0.93, CHCl3). 'H-NMR (400 MHz, CDCls) &: 1.75 (1H, br s), 2.40-2.55 (2H, m), 3.42 (1H, td,
J =82, 4.6 Hz),3.57 (1H, 1, J = 8.7 Hz), 3.68 (2H, s), 3.80 (3H, s), 3.91-3.97 (3H, m), 4.50 (1H, d, J =
11.0 Hz), 4.66 (1H, d, J = 11.0 Hz), 5.06-5.10 (1H, m), 5.14 (1H, dg, J = 17.4, 1.8 Hz), 5.85 (1H, ddt, J
=17.4,10.1, 6.9 Hz), 6.85-6.88 (2H, m), 7.22-7.33 (7H, m). *C-NMR (100 MHz, CDCl3) &: 34.6, 52.4,
55.3, 61.1, 70.5, 74.0, 77.9, 81.6, 113.9, 116.8, 127.0, 127.9, 128.4, 129.5, 130.2, 135.3, 140.2, 159.4. IR
(neat) cm: 2925, 2851, 1640, 1612, 1583, 1514, 1455, 1302, 1249, 1174, 1112, 1083, 1068, 1034, 914,
821, 737, 700. MS (El) m/z: 353 ([M]"), 352 ([M-H]*), 231 (base peak). HR-MS (EI) Calcd for

Ca2H27NO3 m/z: 353.1991 ([M]*), Found 353.1985.

BnHN,  OPMB BnHN,  OPMB

. - :
{ \ ~_ C11Ha23 / \
D o "///\C12H25

o)

(3S,4S,5S)-N-Benzyl-4-(4-methoxybenzyloxy)-5-[ (E)-tetradec-2-en-1-yl]tetrahydrofuran-3-amine
(43) and (3S,4S,5S)-N-benzyl-4-(4-methoxybenzyloxy)-5-[(E)-tetradec-1-en-1-yl]tetrahydrofuran-3-
amine (44)

EHRAFHK T, 42 (65mg, 0.18 mmol), 1-tridecene (0.17 mL, 0.74 mmol) @ CH.Cl; (2.0 mL) %
R\, =EIETH A Grubbs il (31 mg, 0.037 mmol) Z 0Nz, 8 FRRIMNEGEGE L7, iz
BWEEEL, EE VBTN T A7 a~ N7 F 7 4 — (eluent: EtOAC/CH,Clo/hexane = 3/2/5)
TR 252 212X v, 43(54mg, 58%), 44 (17 mg, 18%) A& EilikwE & L &7,

43: [a]o? —23.6 (¢ = 1.50, CHCI3). H-NMR (400 MHz, CDCls) &: 0.88 (3H, t, J = 6.9 Hz), 1.25-1.36
(19H, m), 1.97-2.02 (2H, m), 2.39-2.44 (2H, m), 3.41 (1H, td, J = 8.7, 4.6 Hz), 3.55 (1H, t, J = 8.7 Hz),
3.66 (1H, d, J = 13.7 Hz), 3.68 (1H, d, J = 13.7 Hz), 3.80 (3H, s), 3.85-3.91 (2H, m), 3.96 (1H,t, J= 7.8
Hz), 4.49 (1H, d, J = 11.0 Hz), 4.67 (1H, d, J = 11.0 Hz), 5.41 (1H, dt, J = 15.1, 6.9 Hz), 5.53 (1H, dt, J

= 15.1, 6.9 Hz), 6.85-6.88 (2H, m), 7.22-7.33 (7H, m). 3C-NMR (100 MHz, CDCls) §: 14.1, 22.7, 29.2,
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29.3, 29.47, 29.52, 29.6, 29.7, 31.9, 32.7, 33.3, 524, 55.2, 61.2, 70.5, 74.0, 77.7, 82.3, 113.8, 126.1,
127.0, 127.9, 128.3, 129.5, 130.3, 133.1, 140.2, 159.3. IR (neat) cm: 2925, 2853, 1613, 1586, 1514,
1456, 1343, 1302, 1249, 1173, 1112, 1066, 1037, 970, 822, 735, 699. MS (EI) m/z: 507 ([M]*), 386 (base
peak). HR-MS (EI) Calcd for C33Ha9NO3z m/z: 507.3712 ([M]*), Found 507.3705.

44: [a]p® —13.2 (¢ = 0.49, CHCIls). *H-NMR (400 MHz, CDCls) 8: 0.87 (3H, t, J = 6.9 Hz), 1.24-1.43 (21H,
m), 2.05-2.11 (2H, m), 3.41 (1H, ddd, J = 9.2, 7.8, 4.6 Hz), 3.58 (1H, t, J = 8.7 Hz), 3.62 (1H, d, J = 12.8
Hz), 3.65 (1H, d, J = 12.8 Hz), 3.80 (3H, s), 3.88 (1H, br t, J = 4.1 Hz), 3.98 (1H, t, J = 7.8 Hz), 4.31 (1H,
dd, J = 7.8, 3.2 Hz), 4.36 (1H, d, J = 11.0 Hz), 4.67 (1H, d, J = 11.0 Hz), 5.70 (1H, dd, J = 15.6, 7.8 Hz),
5.78 (1H, dt, J = 15.6, 6.4 Hz), 6.85-6.88 (2H, m), 7.22-7.33 (7H, m). 3C-NMR (100 MHz, CDCls) &:
14.1, 22.7, 29.0, 29.29, 29.34, 29.5, 29.60, 29.63, 29.7, 31.9, 32.5, 52.3, 55.3, 61.3, 70.5, 73.4, 78.6, 83.4,
113.8, 126.4, 127.0, 128.0, 128.4, 129.6, 130.2, 135.3, 140.2, 159.3. IR (neat) cm™*: 2925, 2853, 1613, 1514,
1464, 1343, 1301, 1249, 1214, 1173, 1110, 1060, 1036, 974, 822, 750, 695. MS (El) m/z: 507 ([M]*), 493,

372, 288, 162, 150 (base peak). HR-MS (EI) Calcd for CzsHaoNO3z m/z: 507.3712 ([M]*), Found 507.3690.

H,N  OH

Q"'CMHzg
(2S,35,4S)-4-Amino-2-tetradecyltetrahydrofuran-3-ol (1, pachastrissamine)

43 L 44 (47 mg, 0.093 mmol, 43 : 44 = 3.4 : 1) ® MeOH (2.0 mL) %2, TFA (0.2 mL, 2.78
mmol), 20% Pd(OH)2/C (14 mg) Z Iz, =i, AKFFFHK (Latm) T T 45 KFfEEEE L7, ROG
Wikt 74 MBI L721%, WEZEEREL, 1O TFAEZ47-, 2% CH.ClL (1.6 mL) (2
R fE%, 2.5 M NaOH/MeOH (1.6 mL) %Wl %, SRIRIZ T 156 7RI H: L7z, W2 e R 5 Lz,
Wiz VAN T hra< b7 57— (eluent: MeOH/CHCIs/NH,OH = 10/100/1) T
L, 1(21 mg, 76%) % MEfafEsh & LCH7=, Mp 90-91 °C [lit. mp 95-97 °C, lit.2) mp 90-92 °C,
lit.*D mp 89-91 °C]. [0]p?® +18.0 (c = 0.18, EtOH) [lit.? [a]p +18.0 (c = 0.1, EtOH), lit.?® [a]p? +14.8 (c
= 0.57, EtOH)]. *H-NMR (400 MHz, CDCls) 5: 0.88 (3H, t, J = 6.9 Hz), 1.25-1.47 (24H, m), 1.59-1.73
(2H, m), 2.08 (2H, br s), 3.51 (1H, dd, J = 8.2, 6.9 Hz), 3.65 (1H, ddd, J = 7.3, 6.9, 5.0 Hz), 3.74 (1H, 12
ddd, J = 7.3, 6.4, 3.7 Hz), 3.87 (1H, dd, J = 5.0, 3.7 Hz), 3.92 (1H, dd, J = 8.2, 7.3 Hz). *C-NMR (100
MHz, CDCls) &: 14.1, 22.7, 26.3,29.3, 29.4, 29.6, 29.7, 29.8, 31.9, 54.3, 71.7, 72.3, 83.2. IR (KBr) cm™:
3386 (br), 3341, 3285, 2955, 2920, 2850, 1691, 1584, 1544, 1469, 1380, 1352, 1151, 1119, 1091, 1069,

1037, 988, 848, 720. MS (EI) m/z: 299 ([M]*, base peak). HR-MS (EI) Calcd for CigHz7NO, m/z:
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299.2824 ([M]*), Found 299.2831.

OH OH

HO N

OPMB

(2R,3R,4R)-3-(4-Methoxybenzyloxy)hept-6-ene-1,2,4-triol (29)

521 C, 11 (560 mg, 1.60 mmol, dr=ca.8:1) ¢ MeOH (16 mL) ¥&EIZ 2%H,S04 (1.6 mL) %
Iz, 215 BfEHE L 72, SUSIE%E 0°CIC L, KoCO3(1.10g,8.0 mmol) Z A1z, 30 ZyMif#k L
7o BUGSHE %z K MgSOs THuM, Ik ZEREEL, ke VTN BT hou~ 757
+ — (eluent: MeOH/CH.Cl, = 3/97) TF;#it%, EtOAc/hexane CH-ftdh L C 29 (379 mg, 84%) %
it & LT, Mp 62-63 °C (from EtOAc/hexane). [o]o? —8.0 (¢ = 0.45, CHCIs). tH-NMR (400
MHz, CDCls) &: 2.25-2.33 (1H, m), 2.37-2.49 (2H, m), 2.79 (1H, br dd, J = 4.6, 3.2 Hz), 3.17 (1H, br d,
J=6.9Hz), 3.41 (1H, dd, J=6.0, 3.2 Hz), 3.64 (1H, ddd, J = 11.0, 7.8, 4.6 Hz), 3.72 (1H, ddd, J = 11.0,
6.0, 4.6 Hz), 3.81 (3H, s), 3.90-3.98 (2H, m), 4.51 (1H, d, J = 11.0 Hz), 4.63 (1H, d, J = 11.0 Hz),
5.14-5.20 (2H, m), 5.78-5.88 (1H, m), 6.87-6.91 (2H, m), 7.24-7.28 (2H, m). *C-NMR (100 MHz,
CDCl3) 6: 38.2, 55.3, 64.1, 70.9, 71.3, 72.7, 79.7, 114.0, 118.6, 129.5, 129.8, 134.3, 159.6. IR (KBr)
cmt: 3408 (br), 3303 (br), 3073, 2995, 2974, 2945, 2924, 2877, 2834, 1640, 1616, 1589, 1519, 1472,
1466, 1454, 1441, 1394, 1320, 1305, 1293, 1254, 1218, 1182, 1131, 1088, 1067, 1041, 1012, 912, 874,
820, 748. MS (El) m/z: 282 ([M]*, base peak). HR-MS (EI) Calcd for CisH2,0s m/z: 282.1467 ([M]*),

Found 282.1461.

HO \\OPMB
s
(3R,4S,5R)-5-Allyl-4-(4-methoxybenzyloxy)tetrahydrofuran-3-ol (27)

BHRFELT, =RIET 29 (224 mg, 0.79 mmol) @ CHCl, (8 mL) ¥iZ!Z tosyl chloride (166 mg,
0.87 mmol), BuzSnO (10 mg, 0.04 mmol), EtzN (0.24 ml, 1.74 mmol) % /il C 2.5 BEFEDINEGE R L 7=,
B % B NHLCl KR CALBE L, EtOAc THhH L7z, fliH#k A2 /K, fafn@iEK Tl L,
7K MgSOs THzME, WIAZRIEREL, BEEZ VTN T L7 u~ 87T 7 1 — (eluent:
EtOAc/hexane = 2/3) CTHsHl9-2 Z L2k v, 27 (174 mg, 83%) % HEEAIIIRME & L T 7=, [a]p®

+38.5 (C = 0.54, CHCl3). *H-NMR (400 MHz, CDCls) &: 1.74 (1H, br d, J = 6.4 Hz), 2.40-2.44 (2H, m),
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3.64 (1H, br dt, J = 4.1, 1.4 Hz), 3.79-3.83 (1H, m), 3.81 (3H, s), 3.85 (1H, br s), 3.90 (1H, dd, J = 10.3,
3.7 Hz), 4.23-4.25 (1H, br m), 4.51 (1H, d, J = 11.5 Hz), 4.53 (1H, d, J = 11.5 Hz), 5.09-5.16 (2H, m),
5.83 (1H, ddt, J = 16.9, 10.1, 6.9 Hz), 6.87-6.91 (2H, m), 7.24-7.28 (2H, m). 3C-NMR (100 MHz,
CDCls) &: 38.0, 55.3, 71.8, 74.0, 76.4, 83.4, 88.7, 113.9, 117.7, 129.5, 129.8, 134.1, 159.4. IR (neat)
cmr®: 3420 (br), 3075, 3001, 2932, 2866, 1642, 1613, 1586, 1514, 1464, 1442, 1364, 1336, 1303, 1250,
1175, 1090, 1035, 981, 919, 822, 757. MS (EI) m/z: 264 ([M]*), 223, 163 (base peak). HR-MS (EI) Calcd

for C1sH2004 m/z: 264.1362 ([M]*), Found 264.1366.

BnHN,  OPMB
BN
(3S,4S,5R)-5-Allyl-N-benzyl-4-(4-methoxybenzyloxy)tetrahydrofuran-3-amine (45)

EHEFPE T, —20 °C (27T 27 (174 mg, 0.66 mmol), pyridine (0.11 mL, 1.32 mmol) @ CH.Cl, (2.6
mL) ¥Rz, Tf0 (0.16 mL, 0.99 mmol) # /%, 0 °C T 20 /[EiE#E L=, KIS % CHyCl, T
AN L72%, 705 M HCl, fiafn NaHCOs KEHE, 7K, faffHiK THes L, K MgSOs THZ
U721, REEARIERE L CEAIRYE (266 mg) Z1537-, Zha@EHEFEWK T, BoNH, (2
mL) ([Z¥fiE#%, 50 °C T 19 R L7z, SIS Z S VBTN AT Lo a~vw NI T 7 4 —
(EtOAC/CHCl3/hexane = 4/3/3) TH5Hl4 2 Z 12k Y, 45(177mg, 76%) A HEEHIRME & LT
7~ [0]o®® —6.3 (c = 0.96, CHCI3). IH-NMR (400 MHz, CDCls) &: 2.22-2.26 (2H, m), 3.22-3.27 (1H,
m), 3.57 (1H, t, J = 8.2 Hz), 3.63 (1H, dd, J = 5.5, 3.2 Hz), 3.70 (1H, d, J = 12.8 Hz), 3.73 (1H, d, J =
12.8 Hz), 3.81 (3H, s), 3.99 (1H, dd, J = 8.2, 6.4 Hz), 4.05 (1H, td, J = 6.4, 3.2 Hz), 4.34 (1H, d, J = 115
Hz), 4.48 (1H, d, J = 11.5 Hz), 5.07-5.12 (2H, m), 5.74-5.84 (1H, m), 6.86-6.90 (2H, m), 7.22-7.34 (7H,
m). 3C-NMR (100 MHz, CDCls) &: 38.7, 52.3, 55.3, 59.0, 71.2, 71.4, 79.7, 82.2, 113.8, 117.5, 127.0,
128.1, 128.4, 129.6, 129.9, 134.2, 140.3, 159.4. IR (neat) cm: 3335, 3063, 3028, 3000, 2930, 2863,
2834, 1638, 1613, 1586, 1514, 1456, 1362, 1302, 1249, 1173, 1100, 1067, 1034, 916, 822, 748, 700. MS
(EI) m/z: 353 ([M]?), 232 (base peak). HR-MS (EI) Calcd for Cz2H27NO3 m/z: 353.1991 ([M]*), Found

353.1984.

H,N  OH

. N

<_>\C14H29

O
(2R,3S,4S)-4-Amino-2-tetradecyltetrahydrofuran-3-ol (3, 2-epi-pachastrissamine)

ZFRFPHSKT, 45 (52 mg, 0.15 mmol), 1-tridecene (0.14 ml, 059 mmol) @ CH,Cl, (1.5 mL) &
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&Iz, =RIRCH (% Grubbs fil#i (6 mg, 0.007 mmol) Z Nz, 17 BERINBGER L7z, BHE
WEEEL, Bz VBTNV T A7 a~ N7 57 ¢ — (eluent: EEOAC/CH,Cly/hexane = 3/2/5)
T 22212k, BERkYE 58 mg) ##37-, ik MeOH (2.0 mL) ([ZiAEfiEt:, TFA
(0.25 mL, 3.42 mmol), 20% Pd(OH)./C (18 mg) %= /N%, =R, /KEFRFHR T T 45 B L7,
FOGTER 22 7 A N U725, Wi 2 e £ 1,3 0 TFA 42 437-, Z1Ea CH.Clp (1.9 mL)
\ZERfRF, 2.5 M NaOH/MeOH (1.9 mL) Z Nz, =IRIZ T 15 oM L7, WA EE L L
Ttk BEE VTSN T AT v~ 7T 7 ¢ — (eluent: MeOH/CHCI/NH4OH = 10/100/1) T
FEHLL, 3(18 mg, 41%, 3 steps) # FEELEEIA L LT 7=, [a]p?® +18.4 (c = 0.39, EtOH) [lit.*® [a]
% +14.5 (¢ = 0.34, EtOH)]. *H-NMR (400 MHz, CDCls) 8: 0.88 (3H, t, J = 6.9 Hz), 1.25-1.64 (26H, m),
2.51 (3H, br s), 3.41-3.50 (2H, m), 3.60-3.69 (2H, m), 4.12 (1H, dd, J = 8.2, 6.0 Hz). 3C-NMR (100
MHz, CDCl3) &: 14.1,22.7, 25.9, 29.3, 29.5, 29.6, 29.7, 31.9, 33.7, 52.6, 73.2, 74.8, 85.2. IR (KBr) cm™:
3334, 3278, 3138 (br), 2954, 2918, 2851, 1696, 1600, 1471, 1371, 1318, 1124, 1074, 1046, 1036, 997,
986, 966, 914, 718. MS (EI) m/z: 299 ([M]*, base peak). HR-MS (EI) Calcd for CigH37NO2. m/z:

299.2824 ([M]*), Found 299.2817.
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Et
Bt~L o ot
0

OPMB

X

(1R,25)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-yl  4-methylbenz-
enesulfonate (55)

EHRFE T, =RIEIZT 10 (490 mg, 1.4 mmol) @ pyridine (7.4 mL) &2, TsCl (800 mg,
4.2 mmol), DMAP (17 mg, 0.14 mmol) %/l x., =R C 48 WefilfE ¥R L 7=, Pyridine ZJ/EREE L,
EtOAc T L7z, Z OV 2 8af NHCl KIS, K, fafnffik T L, ok MgSOs THZ
BUT-, WIEARIEREEL, a2 VDTN T A7 e~ 7 Z 7 1 — (eluent: EtOAc/hexane
=1/9) THH#F 2 Z L12L Y, 55 (608 mg, 86%) # HEAJIRME & L TH7=, *H-NMR (400 MHz,
CDCls) 6: 0.87 (3H, t, J = 7.3 Hz), 0.88 (3H, t, J = 7.3 Hz), 1.57-1.65 (4H, m), 2.26-2.33 (1H, m), 2.42
(3H, s), 2.57-2.64 (1H, m), 3.51 (1H, dd, J = 6.4, 4.1 Hz), 3.54 (1H, t, J = 8.2 Hz), 3.81 (3H, s), 3.95 (1H,
dd, J = 8.2, 6.4 Hz), 4.22 (1H, dt, J = 8.2, 6.4 Hz), 4.50-4.54 (1H, m), 457 (1H, d, J = 11.5 Hz), 4.67
(1H, d, J = 11.5 Hz), 4.90-4.98 (2H, m), 5.43 (1H, ddt, J = 16.9, 10.1, 6.9 Hz), 6.86-6.89 (2H, m),

7.23-7.28 (4H, m), 7.68-7.72 (2H, m).

Et
EtﬁLO N3
(0]

X
OPMB

(4R)-4-[(1R,2R)-2-Azido-1-(4-methoxybenzyloxy)-4-penten-1-yl]-2,2-dimethyl-1,3-dioxolane (56)
EHRFPAX T, 55 (608 mg, 1.20 mmol) ¢ DMF (4.8 mL) ¥&i%(Z, NaN3z (298 mg, 3.6 mmol) %
W%, 60°C T 24 BFEIHILE L7o, BUSIIRICKZINZ 72#%, EtO THith L=, A8 % faf i
WK THe L, HEK MgSOs TR LT, WA IER EL, EZ VTNV AT L7 v~ B
77 7 4 — (eluent: CH,Cly) TH5HL4 5 Z L2k v, 56 (334 mg, 74%) % EEAIRME L LT
572, [a]p?®—6.9 (c = 0.59, CHCI3). *H-NMR (400 MHz, CDCl3) 8: 0.91 (3H, t, J = 7.3 Hz), 0.92 (3H, t,
J =7.3Hz), 1.62-1.71 (4H, m), 2.38-2.54 (2H, m), 3.31 (1H, ddd, J = 9.6, 6.0, 3.7 Hz), 3.44 (1H, 1, J =
6.0 Hz), 3.64 (1H, t, J = 8.2 Hz), 3.81 (3H, s), 4.01 (1H, dd, J = 8.2, 6.0 Hz), 4.23 (1H, dt, J = 8.2, 6.0

Hz), 4.61 (1H, d, J = 10.5 Hz), 4.74 (1H, d, J = 105 Hz), 5.14-5.23 (2H, m), 5.78-5.88 (1H, m),
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6.86-6.90 (2H, m), 7.29-7.32 (2H, m). 13C-NMR (100 MHz, CDCls) &: 8.1, 8.2, 29.4, 29.7, 34.3, 55.3,
62.5, 66.5, 74.1, 77.8, 80.8, 113.0, 113.8, 118.4, 129.8, 130.1, 133.9, 159.3. IR (neat) cm: 2972, 2938,

2109, 1643, 1613, 1586, 1514, 1463, 1249, 1173, 1083, 1036, 921, 822.

Et
EtWLO NH,
g :

X
OPMB

(4R)-4-[(1R,2R)-2-Amino-1-(4-methoxybenzyloxy)-4-penten-1-yl]-2,2-dimethyl-1,3-dioxolane (57)
EHRFPHE T, 56 (334 mg, 0.89 mmol) @ THF/H,0 (20/3, 7.1 mL) ¥& ik (2, 2R C PPhs (467 mg,
1.78 mmol) ZfN%, 50 °C T 24 WefEfii#k L7z, WIEABIEREL, WEZ VDTNV T LY
n~ k2777 4 — (eluent: MeOH/CH.Cl, = 3/97) THifl4 25 Z L2k v, 57 (252 mg, 81%) %
AR E & L CE 72, [a]p!® +26.9 (¢ = 1.02, CHCI3). 'H-NMR (400 MHz, CDCls) 8: 0.91 (3H, t,
J=7.3Hz), 0.92 (3H, t, J = 7.3 Hz), 1.61-1.71 (4H, m), 2.09 (1H, ddd, J = 14.2, 9.2, 8.2 Hz), 2.30-2.36
(1H, m), 2.75-2.80 (1H, m), 3.37 (1H, dd, J = 6.4, 4.6 Hz), 3.67 (1H, dd, J = 8.7, 7.8 Hz), 3.80 (3H, 9),
4.00 (1H, dd, J = 7.8, 6.4 Hz), 4.28 (1H, dt, J = 8.7, 6.4 Hz), 458 (1H, d, J = 11.0 Hz), 4.77 (1H, d, J =
11.0 Hz), 5.07-5.12 (2H, m), 5.71-5.82 (1H, m), 6.86-6.90 (2H, m), 7.28-7.31 (2H, m). 3C-NMR (100
MHz, CDCls) &: 8.1, 8.3, 29.5, 29.8, 37.9, 52.2, 55.2, 66.6, 73.6, 78.0, 82.6, 112.9, 113.7, 117.7, 129.5,
130.7, 135.7, 159.2. IR (neat) cm: 3375, 3074, 2973, 2937, 2881, 1639, 1613, 1586, 1514, 1464, 1442,
1375, 1356, 1338, 1302, 1249, 1199, 1173, 1128, 1080, 1037, 920, 823, 761, 737. MS (El) m/z: 349

(IM]"), 320 (base peak). HR-MS (EI) Calcd for CoHziNO4 m/z: 349.2253 ([M]*), Found 349.2250.

Et
Bt—~L 0 NHNs
d A

X
OPMB

(4R)-4-[(1R,2R)-1-(4-Methoxybenzyloxy)-2-(2-nitrophenylsulfonyl)amino-4-penten-1-yl]-2,2-dimethyl
-1,3-dioxolane (58)

EFRFML T, 0°C (2T 57 (252 mg, 0.72 mmol), EtsN (0.2 mL, 1.44 mmol) @ CH,Cl, (2.9 mL)
PRIIZ, NsCI (168 mg, 0.76 mmol) % /1%, =R T 1.5 KRR L7z, KIS % 1 N HCI THLER
L, CHCl THi L7z, filitiR & fiafn NaHCOs /K¥sHR, 7K, fafn@iEK THed L, K MgSOs
THIMR, WIRABIEREEL, BREEZ VD SN T T A7 v~ 7T 7 1 — (eluent: EtOAc/hexane
= 1/4) TR 5 Z LI kY, 58 (362 mg, 94%) & MEEAJNRME & LT, [a]p® +24.8 (C =
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0.96, CHCl3). *H-NMR (400 MHz, CDCl3) 8: 0.84 (3H, t, J = 7.3 Hz), 0.91 (3H, t, J = 7.3 Hz), 1.61-1.70
(4H, m), 2.23-2.30 (1H, m), 2.42-2.50 (1H, m), 3.36 (1H, t, J = 4.1 Hz), 3.68 (1H, dd, J = 8.7, 7.8 Hz),
3.78-3.84 (1H, m), 3.81 (3H, s), 3.90 (1H, dd, J = 7.8, 6.4 Hz), 4.22 (1H, ddd, J = 8.7, 6.4, 4.1 Hz), 4.32
(1H, d, J = 11.0 Hz), 4.40 (1H, d, J = 11.0 Hz), 4.92-4.95 (1H, m), 5.01 (1H, dg, J = 16.9, 1.4 Hz), 5.64
(1H, ddt, J = 16.9, 10.1, 6.9 Hz), 6.42 (1H, br d, J = 8.2 Hz), 6.81-6.84 (2H, m), 7.09-7.13 (2H, m),
7.57-7.61 (2H, m), 7.79-7.83 (1H, m), 8.06-8.10 (1H, m). C-NMR (100 MHz, CDCls) &: 8.0, 8.1,
29.51, 29.55, 36.7, 55.3, 55.6, 66.2, 72.2, 76.2, 77.1, 113.7, 113.8, 118.3, 125.2, 129.2, 129.6, 130.0,
132.6, 132.9, 133.6, 135.6, 147.4, 159.2. IR (neat) cm-t: 3331, 3077, 2974, 2939, 2880, 1643, 1613, 1587,
1541, 1515, 1464, 1442, 1423, 1360, 1303, 1249, 1171, 1125, 1084, 1059, 1035, 998, 918, 853, 823, 784,
737, 703, 657. MS (El) m/z: 536 ([M+2]*), 535 ([M+H]*), 534 ([M]*), 517, 505, 431 (base peak).

HR-MS (EI) Calcd for C2H34N20sS m/z: 534.2036 ([M]*), Found 534.2040.

OH NHNs

HO N

OPMB

(2R,3R,4R)-3-(4-Methoxybenzyloxy)-4-(2-nitrophenylsulfonyl)aminohept-6-ene-1,2-diol (52)
IR T, 58 (362 mg, 0.68 mmol) @ MeOH (6.8 mL) ¥&KIZ 2% HS04 (0.68 mL) Z NNz, 42 K
MR L7z, MUGIH A 0°C I L, KoCOs (470 mg, 3.4 mmol) %%, 30 2y Uiz, BOSK
Z MK MgSOy THEME, A2 TR E L, WikE2 L VDSV AT L7 a~ 757 4 — (eluent:
EtOAc/hexane = 1/1) THHL4 % = & 12k v, 52 (257 mg, 81%) A MEMAHRME & L CTE-, [a]o®
—65.4 (c = 1.10, CHCI3). 'H-NMR (400 MHz, CDCls) §: 2.17 (1H, br s), 2.32 (1H, dt, J = 14.7, 7.3 Hz),
2.44 (1H, dt, J = 14.7, 7.3 Hz), 2.91 (1H, br d, J = 7.8 Hz), 3.45-3.50 (2H, m), 3.58 (1H, br dd, J = 11.0,
5.0 Hz), 3.80 (3H, s), 3.89-3.95 (2H, m), 4.23 (1H, d, J = 11.5 Hz), 4.34 (1H, d, J = 11.5 Hz),
4.90-5.04 (2H, m), 5.59 (1H, ddt, J = 16.9, 10.1, 6.9 Hz), 6.71 (1H, br d, J = 7.8 Hz), 6.82-6.86 (2H, m),
7.08-7.12 (2H, m), 7.62-7.69 (2H, m), 7.83-7.88 (1H, m), 8.13-8.17 (1H, m). 3C-NMR (100 MHz,
CDCls) &: 37.0, 55.1, 55.3, 64.3, 70.4, 71.9, 77.5, 114.0, 118.6, 125.3, 128.8, 129.7, 130.3, 132.8, 133.0,
133.3, 135.6, 147.5, 159.6. IR (neat) cm: 3515 (br), 3334 (br), 3078, 3012, 2935, 2839, 1643, 1613,
1587, 1540, 1514, 1466, 1442, 1423, 1361, 1303, 1250, 1168, 1121, 1062, 1034, 1000, 963, 925, 854,
825, 783, 756, 702, 656. MS (El) m/z: 466 ([M]*), 449, 280, 255 (base peak). HR-MS (EI) Calcd for

C21H26N208S m/z: 466.1410 ([M]*), Found 466.1392.
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HO,  OPMB
SN
Ns
(3R,4R,5R)-5-Allyl-4-(4-methoxybenzyloxy)-1-(2-nitrophenylsulfonyl)pyrrolidine-3-ol (12)
EHEFHK T, IR T52 (257 mg, 0.55 mmol) @ CH,Cl, (5.5 mL) ##&!\Z TsCl (115 mg, 0.61
mmol), Bu,SnO (6.8 mg, 0.028 mmol), EtsN (0.17 mL, 1.21 mmol) %A1z T 3 REIINEGER L7, X
SR %2 8RN NHACl KIS CTALBE L, EtOAc THIM L7z, flHIR A /K, fafnffik coey L, 4
/K MgSOs TR, WA ITHEEL, mEEL VWS NV AT A a~ N7 T 7 4+ — (eluent:
EtOAc/hexane = 2/3) THMLT 5= L12K Y, 12 (229 mg, 93%) %= MAHRIRME & L TH7-,
[a]p!® —72.4 (c = 1.04, CHCIs). H-NMR (400 MHz, CDCls) &: 1.94 (1H, br dd, J = 3.7, 2.3 Hz),
2.55-2.71 (2H, m), 3.54 (1H, dd, J = 11.0, 2.3 Hz), 3.75 (1H, dd, J = 11.0, 5.0 Hz), 3.80 (3H, 9),
3.82-3.83 (1H, br m), 4.01 (1H, dd, J = 10.5, 4.6 Hz), 4.24-4.27 (1H, br m), 4.30 (1H, d, J = 11.5 Hz),
4.37 (1H, d, J = 11.5 Hz), 5.10-5.15 (2H, m), 5.74-5.85 (1H, m), 6.79-6.83 (2H, m), 7.02-7.06 (2H, m),
7.52-7.56 (2H, m), 7.60-7.64 (1H, m), 7.97-8.01 (1H, m). 3C-NMR (100 MHz, CDCls) §: 37.7, 55.29,
55.35, 64.9, 70.7, 74.1, 84.9, 113.7, 118.7, 123.9, 129.2, 129.4, 130.4, 131.2, 131.3, 133.4, 133.9, 148.7,
159.3. IR (neat) cm™: 3523 (br), 3078, 3006, 2936, 2839, 1640, 1613, 1587, 1545, 1514, 1465, 1441,
1371, 1356, 1302, 1249, 1217, 1169, 1127, 1086, 1034, 925, 851, 822, 774, 758, 743, 729, 656. MS (EI)
m/z: 450 ([M+2]%), 449 ([IM+H]"), 448 ([M]*), 407 (base peak). HR-MS (EI) Calcd for C21H24N207S m/z:

448.1304 ([M]*), Found 448.1320.

BnHN, OPMB OPMB
O\/\ @\/\
N N N N
I I
Ns Ns

(3S,4S,5R)-5-Allyl-N-benzyl-4-(4-methoxybenzyloxy)-1-(2-nitrophenylsulfonyl)pyrrolidine-3-amine
(61) and (2R,35)-2-allyl-2,3-dihydro-3-(4-methoxybenzyloxy)-1-(2-nitrobenzenesulfonyl)-1H-
pyrrole (62)

EHRFPHET, —20 °C 12T 12 (229 mg, 0.51 mmol), pyridine (0.08 mL, 1.02 mmol) @ CH.Cl, (2.0
mL) %Rz, Tf0 (0.13 mL, 0.77 mmol) Zf1%, 0 °C T 20 /ffif#R Lz, KIS % CHyCl, T
AR L7, 1 0.5 M HCI, fafn NaHCO3 Kk, 7K, fafn&HfiK THas L, MK MgSO,s T

U715, A2 U E R 2 L CIEATIIRYE (293 mg) Z157-, 2N EEHEHA T, BnNH, (1.5
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mL) |Z¥fiE L, 50 °C T 40 WeffE#R L7z, BUSKRES Y BTN BT Ao a~ NI 57 4 —
(EtOAC/CH,Cly/hexane = 3/3/4) THH4+2 Z L12X v, 61 (135 mg, 50%) ZHEEGIRHE & LT
55 & LIz, 62(51mg, 24%) B EIMIRME & LT,

61: [0]o? —83.0 (¢ = 0.95, CHCl3). *H-NMR (400 MHz, CDCls) &: 1.77 (1H, br s), 2.14-2.22 (1H, m),
2.57-2.63 (1H, m), 3.12 (1H, t, J = 9.2 Hz), 3.38-3.43 (1H, m), 3.60 (1H, d, J = 13.3 Hz), 3.65 (1H, d, J =
13.3 Hz), 3.67 (1H, br d, J = 2.8 Hz), 3.72 (1H, dd, J = 9.2, 7.3 Hz), 3.80 (3H, s), 4.09-4.13 (1H, m), 4.13
(1H, d, J = 11.0 Hz), 4.33 (1H, d, J = 11.0 Hz), 5.07-5.13 (2H, m), 5.72-5.82 (1H, m), 6.78-6.81 (2H, m),
6.98-7.01 (2H, m), 7.20-7.32 (5H, m), 7.49-7.53 (2H, m), 7.57-7.61 (1H, m), 7.93-7.95 (1H, m).
13C-NMR (100 MHz, CDCls) &: 38.8, 51.6, 51.9, 55.3, 57.6, 63.3, 70.4, 78.4, 113.7, 118.7, 123.8, 127.2,
128.0, 128.4, 129.2, 129.4, 130.4, 130.6, 131.1, 133.2, 133.5, 139.7, 148.7, 159.4. IR (neat) cm: 3330,
3073, 3027, 3002, 2933, 2867, 2838, 1640, 1612, 1586, 1544, 1514, 1466, 1440, 1373, 1357, 1302, 1249,
1199, 1172, 1127, 1075, 1032, 923, 851, 822, 776, 742, 730, 701, 654. MS (El) m/z: 538 ([M+H]"), 537
(IM]"), 519, 416, 401, 282, 148 (base peak). HR-MS (EI) Calcd for CosH31NsOsS m/z: 537.1934 ([M]"),
Found 537.1956.

62: [0]p2 —101.9 (¢ = 1.08, CHCIs). H-NMR (400 MHz, CDCl3) &: 2.33-2.41 (1H, m), 2.53-2.60 (1H, m),
3.80 (3H, s), 4.11 (1H, br dd, J = 8.7, 3.7 Hz), 4.20 (1H, d, J = 11.5 Hz), 4.27 (1H, d, J = 11.5 Hz),
4.28-4.30 (1H, m), 5.11-5.16 (2H, m), 5.35 (1H, br t, J = 3.7 Hz), 5.75 (1H, ddt, J = 16.9, 10.1, 7.3 Hz),
6.68 (1H, d, J = 3.7 Hz), 6.79-6.82 (2H, m), 7.00-7.04 (2H, m), 7.54-7.64 (3H, m), 7.90-7.93 (1H, m).
13C-NMR (100 MHz, CDClg) 8: 37.5, 55.3, 65.1, 69.2, 83.4, 110.9, 113.7, 119.2, 124.0, 129.2, 129.7, 130.1,
130.6, 131.5, 132.2, 133.8, 134.1, 148.6, 159.2. IR (neat) cm’: 3095, 3003, 2934, 2909, 2839, 1613, 1587,
1545, 1514, 1466, 1440, 1373, 1302, 1250, 1177, 1135, 1055, 1037, 925, 851, 822, 776, 742, 729, 655. MS
(E1) m/z: 430 (M"), 413, 244, 186, 137, 121 (base peak). HR-MS (FAB) Calcd for Co1H23N206S m/z:

431.1277 ([M+H]*), Found 431.1295.

BnHN, OPMB

Q\/\H\,Cﬂ H23

I
Ns

(3S,4S,5R)-N-Benzyl-4-(4-methoxybenzyloxy)-5-[ (E)-tetradec-2-en-1-yl]-1-(2-nitrophenylsulfonyl)pyr
rolidine -3-amine [(E)-63] and (3S,4S,5R)-N-Benzyl-4-(4-methoxybenzyloxy)-5-[(Z)-tetradec-2-en-1-

yl]-1-(2-nitrophenylsulfonyl)pyrrolidine -3-amine [(Z)-63]
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EHEFPHXT, 61(135mg, 0.25 mmol), 1-tridecene (0.24 mL, 1.0 mmol) @ CH,Cl, (2.5 mL) &
Iz, =R T 1t Grubbs fiff (11 mg, 0.013 mmol) %%, 6.5 REENEGENE L7z, W
PWIEREL, B2V DA N T A a~ N7 57 4 — (eluent: EtOAC/CH,Cly/hexane =
32/5) THERL4 A Z L1k v, 63 (138 mg, 80%, E/Z = ca. 7.5/1) ZHEEIRHE L L CTE7-,
'H-NMR (400 MHz, CDCls) &: 0.88 (3H x 2, t, J = 6.9 Hz, both isomers), 1.25-1.37 (18H x 2, m, both
isomers), 1.86 (1H x 2, br s, both isomers), 1.96-2.23 (3H x 2, m, both isomers), 2.50- 2.60 (1H x 2, m,
both isomers), 3.08 (1H, t, J = 9.2 Hz, (Z)-isomer), 3.10 (1H, t, J = 9.2 Hz, (E)-isomer), 3.38-3.47 (1H x
2, m, both isomers), 3.56-3.76 (4H x 2, m, both isomers), 3.80 (3H x 2, s, both isomers), 4.04—4.17 (2H x
2, m, both isomers), 4.32 (1H, d, J = 11.5 Hz, (E)-isomer), 4.37 (1H, d, J = 11.5 Hz, (Z)-isomer),
5.31-5.38 (1H, m, (2)-isomer), 5.34 (1H, ddd, J = 15.1, 7.8, 6.4 Hz, (E)-isomer), 5.48 (1H, dt, J = 15.1,
6.4 Hz, (E)-isomer), 5.54 (1H, dt, J = 11.0, 7.3 Hz, (2)-isomer), 6.78-6.82 (2H x 2, m, both isomers),
6.97-7.04 (2H x 2, m, both isomers), 7.20-7.32 (5H x 2, m, both isomers), 7.48-7.61 (3H x 2, m, both
isomers), 7.93-7.95 (1H x 2, m, both isomers). *C-NMR (125 MHz, CDCls) §: 14.1, 22.7, 27.6, 29.30,
29.36, 29.38, 29.40, 29.58, 29.61, 29.63, 29.66, 29.70, 29.72, 31.9, 32.4, 32.7, 37.6, 51.4, 51.6, 51.8, 51.9,
55.3, 57.6, 57.8, 63.9, 64.1, 70.3, 78.1, 78.2, 113.8, 123.79, 123.83, 124.6, 127.3, 128.0, 128.1, 128.5,

129.28, 129.32, 129.48, 129.53, 130.4, 130.8, 131.1, 133.2, 133.9, 135.2, 139.6, 148.7, 159.4.

HoN OH

-
-

Q\CMHZQ

b
(2R,3S,4S)-4-Amino-2-tetradecylpyrrolidine-3-ol (13, 2-epi-aza analogue)

EHRFPHL T, 63 (56 mg, 0.08 mmol, E/Z = ca. 7.5/1) @ MeCN (3.0 mL) &I, iR T Cs,CO3
(52 mg, 0.16 mmol), PhSH (0.01 mL, 0.1 mmol) % /ili%, 50 °C T 2.5 BFfEH#E L7-, KIS & f
F1 NaHCOs 7KK TALEE L, EtOAc THIH L7z, fliiik & fafn Rtk THeid L, %7K MgSO4 T
W, WA ERE L L, BiEE VY WSV T Ay a~ 7T 7 ¢ — (eluent: MeOH/CH,Cl, =
7/93) TR Z Lk 0, MEAMRYE (36 mg) #4F7-, ZiuE MeOH (1.3 mL) (ZyAfiR%,
TFA (0.16 mL, 2.1 mmol), 20% Pd(OH),/C (11 mg) %Nl x, =i, KFEFHE F T4 BRI L7,
BN A7 7 A Mg L7, WIEZ BB E LT, 130 TRFAZ#147-, Z4% CHLCl; (1.2
mL) (Z¥EfiEF%, 2.5 M NaOH/MeOH (1.2 mL) ZhNix, =RiRIZ T 15 /oM L7, a2 £

EL, WEEZ VAN T A7 ua~x 87T 7 4 — (eluent: MeOH/EtOH/CH,Clo/NH,OH =
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6/12/77/5) THEL L, 13 (14 mg, 67%) #Z HEHES & L THR72, Mp 107-108 °C. [a]p?® +13.9 (c =
0.31, MeOH). H-NMR (500 MHz, CD30D) &: 0.90 (3H, t, J = 6.9 Hz), 1.26-1.49 (26H, m), 1.56-1.65
(1H, br m), 2.64 (1H, dd, J = 10.9, 8.0 Hz), 2.92 (1H, br q, J = 5.7 Hz), 3.17 (1H, dd, J = 10.9, 6.9 Hz),
3.24 (1H, br g, J = 6.9 Hz), 3.62-3.68 (1H, m). *C-NMR (100 MHz, CD3;0D) &: 14.4, 23.7, 28.1, 30.5,
30.70, 30.75, 30.79, 30.9, 33.1, 35.3, 52.3, 54.9, 66.0, 77.5. IR (KBr) cm: 3348, 3264 (br), 3240, 2954,
2916, 2848, 1584, 1470, 1456, 1431, 1379, 1351, 1118, 1080, 1031, 1019, 957, 930, 896, 860, 826, 719.
MS (EI) m/z: 299 ([M+H]*), 298 ([M]*), 297 ([M-H]*), 281, 240, 226 (base peak). HR-MS (EI) Calcd

for C1gHssN20 m/z: 298.2984 ([M]*), Found 298.2962.

Et
B oT
O <

OPMB

X

(1R,2R)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)pent-4-en-2-yl 4-methylbenz-
enesulfonate (14)

EHEFEWE T, =IRICT 11 (602 mg, 1.72 mmol) @ pyridine (9 mL) &% (2, TsCl (983 mg, 5.15
mmol), DMAP (21 mg, 0.172 mmol) Z ANz, =R T 48 Kefd#i#R L7z, Pyridine Z =¥ £ L,
EtOAc T L7z, Z O¥aiE 2 8af NHCl KIS, K, fafnfifik T L, ok MgSOs THZ
U7, IS IEREE L, A2 VDA ND T A7 a~ 7T 7 4 — (eluent: EtOAc/hexane
=1/9) THHET 2 Z LI2LY, 14 (794 mg, 92%)% HEAJRME & L TH7-, *H-NMR (400 MHz,
CDCls, major isomer) &: 0.84 (3H, t, J = 7.3 Hz), 0.86 (3H, t, J = 7.3 Hz), 1.55-1.63 (4H, m), 2.44 (3H,
s), 2.47-2.57 (2H, m), 3.54 (1H, t, J = 8.2 Hz), 3.64 (1H, dd, J = 6.0, 3.2 Hz), 3.81 (3H, s), 3.92 (1H, dd,
J=7.8, 6.4 Hz), 4.06 (1H, dt, J = 8.2, 6.0 Hz), 4.45 (1H, dt, J = 7.3, 4.1 Hz), 4.63 (1H, d, J = 11.0 Hz),
4.66 (1H, d, J = 11.4 Hz), 4.93-5.02 (2H, m), 5.54 (1H, ddt, J = 16.9, 10.0, 6.9 Hz), 6.85-6.88 (2H, m),

7.24-7.32 (4H, m), 7.70-7.75 (2H, m).

Et
EtVLO N3
)

OPMB

X

(4R)-4-[(1R,2S)-2-Azido-1-(4-methoxybenzyloxy)-4-penten-1-yl]-2,2-dimethyl-1,3-dioxolane (65)
ZFRFPHE T, 14 (660 mg, 1.31 mmol) @ DMF (5.2 mL) #&#&(Z, NaNs (255 mg, 3.92 mmol) %

iz, 60°C T 24 WfEfiEE Lz, BOSEIRIC/AK 2N 2 724%, EtO THIH L7z, AHE)E 2 fa i
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HOKTHEH L, MK MgSO, CHzM: L7o, WA MEREL, REE YW A DT L7 v~ b
77 7 14— (eluent: CH.Cly) THifld- 2= L2k v, 65 (378 mg, 77%) % MARME & LT
#47-. ™H-NMR (400 MHz, CDCls, major isomer) 5: 0.91 (3H, t, J = 7.3 Hz), 0.92 (3H, t, J = 7.3 Hz),
1.60-1.70 (4H, m), 2.38-2.52 (2H, m), 3.31 (1H, ddd, J = 8.7, 6.0, 2.7 Hz), 3.43 (1H, dd, J = 6.9, 3.2 Hz),
3.56 (1H, t, J = 8.7 Hz), 3.81 (3H, s), 4.02 (1H, dd, J = 7.8, 6.4 Hz), 4.36 (1H, dt, J = 8.7, 6.4 Hz), 4.63
(1H,d, J=11.4 Hz), 4.82 (1H, d, J = 11.4 Hz), 5.09-5.14 (2H, m), 5.71 (1H, ddt, J = 17.4, 10.1, 6.9 Hz),

6.87-6.90 (2H, m), 7.26-7.31 (2H, m).

Et
EtWLo NH,
0

X
OPMB

(4R)-4-[(1R,2S)-2-Amino-1-(4-methoxybenzyloxy)-4-penten-1-yl]-2,2-dimethyl-1,3-dioxolane (66)
EHRIFZPHST, 65 (378 mg, 1.01 mmol) @ THF/H,0 (20/3, 8.1 mL) ¥&iZIZ, =il T PPhs (528 mg,
2.01 mmol) ZNNZ, 50 °C T 24 RFfElfEHE L7z, WIEABIEREL, EEL T VATV T LY
n~ k2727 ¢— (eluent: MeOH/CH,Cl, = 3/97) THH4 2% Z L2k v, 66 (306 mg, 87%) %
RS & L CE 7=, H-NMR (400 MHz, CDCls, major isomer) &: 0.92 (3H, t, J =7.3 Hz), 0.93
(3H, 1, J = 7.3 Hz), 1.62-1.72 (4H, m), 2.01-2.23 (2H, m), 2.57-2.60 (1H, m), 3.32 (1H, dd, J = 7.3, 2.3
Hz), 3.55 (1H, t, J = 8.2 Hz), 3.81 (3H, s), 4.07 (1H, t, J = 6.4 Hz), 4.43 (1H, dt, J = 15.1, 6.9 Hz), 4.57
(1H, d, J = 11.0 Hz), 4.85 (1H, d, J = 11.0 Hz), 5.02-5.12 (2H, m), 5.65-5.75 (1H, m), 6.87-6.89 (2H,

m), 7.26-7.32 (2H, m).

Et
Bt~L o NHNs
o

X
OPMB

(4R)-4-[(1R,2S)-1-(4-Methoxybenzyloxy)-2-(2-nitrophenylsulfonyl)amino-4-penten-1-yl]-2,2-dimeth
yl-1,3-dioxolane (67)

ZEHR AT, 0°C (2T 66 (306 mg, 0.88 mmol), EtsN (0.24 mL, 1.75 mmol) @ CHCl, (3.5 mL)
TA#RIZ, NsCI (204 mg, 0.92 mmol) A fNx, =R T 1.5 KFH#EE L7, i %A 1 N HCI CALEL
L, CHCly THiIHY L7z, fiiHHik % fiafn NaHCOs AKVAR, 7K, fafnfifik Crad L, K MgSO,
T, W ZRERE AL, REE VSNV T A7 a~ N7 T 7 ¢ — (eluent: EtOAc/hexane

=1/4) THRI 2 Z L2k, 67 (417 mg, 89%) Z M IHIRME & L TH7=, 'H-NMR (400 MHz,

58



CDCls, major isomer) &: 0.85 (3H, t, J = 7.3 Hz), 0.92 (3H, t, J = 7.3 Hz), 1.54-1.70 (4H, m), 2.05-2.10
(1H, m), 2.20-2.27 (1H, m), 3.30-3.37 (1H, m), 3.40-3.47 (2H, m), 3.81 (3H, s), 4.03 (1H, t, J = 7.8 Hz),
4.22-4.26 (1H, m), 4.57 (1H, d, J = 11.4 Hz), 4.75-4.90 (2H, m), 5.35 (1H, ddt, J = 17.4, 10.1, 6.9 Hz),
5.77 (1H, d, J = 8.7 Hz), 6.81-6.89 (2H, m), 7.26-7.29 (2H, m), 7.70-7.72 (2H, m), 7.84-7.87 (1H, m),

8.06-8.08 (1H, m).

OH NHNs
HO

OPMB

(2R,3R,45)-3-(4-Methoxybenzyloxy)-4-(2-nitrophenylsulfonyl)aminohept-6-ene-1,2-diol (50)
I C, 67 (432 mg, 0.81 mmol) ™ MeOH (8.1 mL) &% (Z 2% H,SO,4 (1.6 mL) Zhnx., 18
MR U7z, S#E 0°C 2L, KoCOs (558 mg, 4.0 mmol) ZNN%, 30 4yfifk Lz, UG
Z MK MgSO4 THzM, I ZWIER E L, iEL TV W TNV T Lo a~ 7T 7 4 — (eluent:
EtOAC/CH.Cly/hexane = 4/3/3) TH5Hl4+ 2 Z L2k v, 50 (305 mg, 81%) & HEAHRME & LT
7=, F7=, 52 (41 mg, 11%) % WA HpRYE & L CTHE 7=, [a]p® +67.6 (¢ = 1.21, CHCI3). 'H-NMR
(400 MHz, CDCls) 8: 2.22 (1H, dt, J = 14.7, 7.7 Hz), 2.28 (1H, br s), 2.37 (1H, dt, J = 14.2, 6.9 Hz), 3.04
(1H, br s), 3.60-3.70 (4H, m), 3.77-3.80 (1H, m), 3.81 (3H, s), 4.63 (2H, s), 4.77 (1H, dd, J = 10.1, 1.4
Hz), 4.89 (1H, dd, J = 17.0 1.4 Hz), 5.39 (1H, ddt, J = 16.9, 10.1, 7.3 Hz), 5.82 (1H, d, J = 8.2 Hz),
6.88-6.92 (2H, m), 7.25-7.29 (2H, m), 7.68-7.73 (2H, m), 7.81-7.86 (1H, m), 8.02-8.07 (1H, m).
13C-NMR (100 MHz, CDCls) 8: 36.7, 55.3, 55.5, 63.6, 71.2, 74.4,79.1, 114.0, 118.6, 125.3, 129.6, 129.8,
130.3, 132.8, 133.4, 133.5, 134.97, 147.6, 159.6. IR (neat) cm™: 3536 (br), 3374 (br), 3052, 2936, 2834,

1613, 1541, 1514, 1412, 1361, 1303, 1250, 1169, 1034, 925, 854, 783, 738, 704, 656, 590.

HO,  OPMB

i j "/,/\

N
|

Ns
(3R,4R,5S)-5-Allyl-4-(4-methoxybenzyloxy)-1-(2-nitrophenylsulfonyl)pyrrolidine-3-ol (51)
WHRFHL T, =RILT50 (220 mg, 0.47 mmol) @ CH,Cl, (4.7 mL) &I TsCl (99 mg, 0.52
mmol), Bu;SnO (6.0 mg, 0.024 mmol), EtsN (0.14 mL, 1.03 mmol) % iz T 1 BFRIINEGETE L=, X
JER A 8RN NHACl KIS HE CALEE L, EtOAc THiM L7z, fii &K, fafn ik oL, &
K MgSO, THiME, WEHZBIEREEL, BELZ VNS ABT LI a~ N T 71— (eluent:
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EtOAc/hexane = 2/3) T4 % Z &2k v, 51 (198 mg, 94%) % HEAHRME & L CTEH7-, [a]p?
+94.7 (c = 0.99, CHCIl3). H-NMR (400 MHz, CDCl3) 8: 2.39 (1H, d, J = 3.2 Hz), 2.53 (2H, t, J = 6.9
Hz), 3.56 (1H, dd, J = 11.9, 1.8 Hz), 3.66 (1H, dd, J = 11.9, 3.7 Hz), 3.78 (3H, s), 3.80 (1H, dd, J = 5.0,
3.2 Hz), 4.12 (1H, dt, J = 7.8, 6.0 Hz), 4.21 (1H, br s), 4.43 (1H, d, J = 11.0 Hz), 4.49 (1H, d, J = 11.0
Hz), 4.99-5.02 (1H, m), 5.09 (1H, dd, J = 17.4, 1.8 Hz), 5.71 (1H, ddt, J = 16.9, 10.1, 7.3 Hz), 6.85-6.88
(2H, m), 7.21-7.25 (2H, m), 7.55-7.59 (1H, m), 7.61-7.68 (2H, m), 7.97-8.01 (1H, m). 3C-NMR (100
MHz, CDCls) é: 33.2, 54.2, 55.2, 62.0, 71.5, 72.4, 83.1, 113.8, 117.8, 123.9, 129.3, 129.5, 130.8, 131.5,
132.3,133.5, 134.2, 148.1, 159.3. IR (neat) cm™: 3525 (br), 3076, 2938, 2839, 1640, 1613, 1587, 1544,
1515, 1440, 1372, 1250, 1166, 924, 851, 738, 656, 624, 578. MS (El) m/z: 450 ([M+2]*), 449 ([M+H]"),
448 ([M]"), 407 (base peak). HR-MS (EI) Calcd for CzH24N207S m/z: 448.1304 ([M]*), Found

448.1311.

(25,35)-2-Allyl-2,3-dihydro-3-(4-methoxybenzyloxy)-1-(2-nitrobenzenesulfonyl)-1 H-pyrrole (69)
EHRFEPE T, -20 °C (2T 51 (31 mg, 0.069 mmol), pyridine (0.011 mL, 0.138 mmol) @ CH,Cl,
(0.5 mL) ¥&iRIZ, TF0 (0.02 mL, 0.104 mmol) %1%, 0°C T 20 ik L7z, KJ&Gik % CH.Cly
THAMUL=%, M 05 M HCI, fadfit NaHCOs /KK, 7K, Bafnffik TredL, K MgSOs T
WO LT, WA BIERE L L CIEAIRME 38mg) 157z, ThAEERFFEX T, BnNH:
(0.3 mL) IZ¥EME L, 50 °C T47 FFRIE LTz, RISKRES VBTN I T I a~ NI T 7 4 —
(eluent: EtOAC/CH:Cly/hexane = 3/3/4) THEH9 5 Z L2 LV, 69 (21 mg, 75%) %@ liikm'E &
L T#7=, tH-NMR (400 MHz, CDCl3) &: 2.67-2.80 (2H, m), 3.80 (3H, s), 3.82-3.87 (1H, m), 4.39 (1H,
d, J = 11.4 Hz), 4.45 (1H, d, J = 11.4 Hz), 457 (1H, dd, J = 7.8, 1.8 Hz), 5.05-5.17 (2H, m), 5.38 (1H,
dd, J = 5.0, 2.3 Hz), 5.81-5.91 (1H, m), 6.71 (1H, d, J = 4.1 Hz), 6.86 (2H, d, J = 8.2 Hz), 7.22 (2H, d, J

= 8.2 Hz), 7.62-7.42 (3H, m), 7.94 (1H, dd, J = 7.8, 1.4 Hz).
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(2R,35,4R)-2-Hydroxy-3-(4-methoxybenzyloxy)hept-6-ene-1,4-diyl  bis(4-methylbenzenesulfonate)
as)

ZXJE T 14 (49 mg, 0.097 mmol) @ CH3CN/H.0 (0.5 mL, 9 : 1) ##&IZ TsOH-H.0 (15 mg, 0.078
mmol) A1z T, 90 /MiR#RE L7z, RIS A K MgSOs THzM: L7212, W2 REREEL,
Wika v VBTNV H T L a~ s T 7 4 — (eluent: EtOAc/hexane = 7/3) TR 5 Z Ll X
D, EEMRYE (44 mg) #4372, ZivE CH.Cl (0.7 ml) (Z¥Ef#E, TsCl (14 mg, 0.075 mmol),
Bu2SnO (0.85 mg, 0.003 mmol), Et;N (0.021 ml, 0.15 mmol) %51z T 1 BEREINEGEGE L7z, SR
w o BOVY BTN EHNT AR, WHZBEEEL, REZ VDTNV T Ao~ bT
5 7 ¢ — (eluent: EtOAC/CH:Clo/hexane = 3.5/6/10.5) THsfl4 2% = L2k v, 15(18 mg, 31%) %
et iR E, 22 (8 mg, 31%) ZMECMRWE L LA, 72, 14(16 mg, 33%) Z L L7,
IH-NMR (400 MHz, CDCls, major isomer) &: 2.43-2.47 (8H, m), 2.50 (1H, d, J = 6.9 Hz), 3.69 (1H, dd,
J =5.0, 2.3 Hz), 3.81 (3H, s), 3.82-3.93 (3H, m), 4.35 (1H, d, J = 10.5 Hz), 4.65 (1H, d, J = 11.0 Hz),
4.73 (1H, dd, J = 10.5, , 6.0 Hz), 4.95-5.03 (2H, m), 5.54 (1H, ddt, J = 16.9, 10.1, 7.3 Hz), 6.82-6.87
(2H, m), 7.14-7.18 (2H, m), 7.32-7.36 (4H, m), 7.74-7.79 (4H, m), 3C-NMR (100 MHz, CDCls, major
isomer) &: 21.7, 34.6, 55.3, 68.0, 69.7, 74.1, 77.0, 81.7, 113.9, 118.9, 127.96, 128.0, 129.0, 129.80,

129.89, 129.9, 132.2, 132.4, 133.5, 145.09, 145.14, 159.6.

HO, OPMB

z ~
"//A

N
|

Bn
(3R,4R,55)-5-Allyl-4-(4-methoxybenzyloxy)-1-benzylpyrrolidine-3-ol (16)

EHEFL T, =EIEIZT15 (33 mg, 0.056 mmol) (Z BnNH; (2.8 mL) &1z, 120 °C T 304y
MR LTz, BOSWRZE S U BTN AT 5 a~ N7 Z 7 ¢ — (eluent: EtOAc/hexane = 1/1) TF
5z ki 16 (16 mg, 81%) A HEMMHMAME & L7, [o]o® +51.6 (c = 0.56, CHCIs).
IH-NMR (400 MHz, CDCls) &: 2.14 (1H, dd, J = 10.1, 6.0 Hz), 2.33-2.39 (1H, m), 2.46-2.53 (1H, m),
2.85 (1H, dt, J =8.2, 5.5 Hz), 3.25 (1H, dd, J = 10.1, 6.4 Hz), 3.36 (1H, d, J = 13.3 Hz), 3.72 (1H, dd, J =

6.0, 2.7 Hz), 3.80 (3H, s), 4.00 (1H, d, J = 12.8 Hz), 4.18 (1H, td, J = 2.7, 6.0 Hz), 451 (1H, d, J = 11.4
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Hz), 4.55 (1H, d, J = 11.4 Hz), 5.02 (1H, dd, J = 10.1, 1.4 Hz), 5.11 (1H, dd, J = 16.9, 1.4 Hz), 5.85 (1H,
ddt, J = 16.9, 10.1, 6.9 Hz), 6.86-690 (2H, m), 7.23-7.30 (7H, m). 3C-NMR (100 MHz, CDCls) &: 32.4,
55.3, 58.4, 59.4, 65.6, 71.8, 74.98, 85.5, 113.8, 116.3, 126.98, 128.2, 129.0, 129.5, 130.4, 136.4, 138.3,
159.2. IR (neat) cm: 3402 (br), 3064, 3029, 3002, 2925, 2835, 1639, 1613, 1586, 1514, 1454, 1442,
1395, 1340, 1302, 1249, 1209, 1173, 1114, 1072, 1035, 915, 822, 752, 701, 637, 579. MS (FAB) m/z:

354 ([M+H]*). HR-MS (FAB) Calcd for CaoHsNOs m/z: 354.2069 ([M+H]*), Found 354.2073.
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(1R,2R)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)hexadec-4-en-2-ol (78)

EHEFPASK T, 11 (383 mg, 1.09 mmol), 1-tridecene (1.03 mL, 4.37 mmol) ™ CHCl, (11 mL) &
Kz, =R T it{tGrubbsfitif (46 mg, 0.054 mmol) Z NN %, 24RFRHEIINEGEGE L7z, WA B
JEREL, WEZ ) BTN T A7 v~ 87T 7 4 — (eluent: EtOAC/CH Cly/hexane = 1/2/7) T
K425 Z L2k v, 78 (423 mg, 77%, E/Z = ca. 10/1) Z#EAHRYE & L CH7-, H-NMR (400
MHz, CDCls;, major isomer) &: 0.87 (3H, t, J = 6.9 Hz), 0.91 (3H, t, J = 7.3 Hz), 0.92 (3H, t, J = 7.3 Hz),
1.26-1.37 (18H, m), 1.61-1.72 (4H, m), 1.94-2.05 (2H, m), 2.15-2.22 (1H, m), 2.29-2.44 (2H, m), 3.39
(1H, t,J = 6.4 Hz), 3.62-3.66 (1H, m), 3.73 (1H, t, J = 8.2 Hz), 3.80 (3H, s), 4.01 (1H, dd, J = 8.2, 6.4 Hz),
4.28 (1H, dt, J = 8.2, 6.4 Hz), 4.61 (1H, d, J = 11.0 Hz), 4.72 (1H, d, J = 11.0 Hz), 5.39 (1H, dt, J = 15.1,

6.9 Hz), 5.53 (1H, dt, J = 15.1, 6.9 Hz), 6.86-6.89 (2H, m), 7.27-7.30 (2H, m).

Et
B\%‘O OH
O <

C14H2g
OPMB

(1R,2R)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)hexadecan-2-ol (75)

78 (423 mg, 0.838 mmol, E/Z = ca. 10/1) @ EtOAc (34 mL) & #kIZ, 10% Pd/C (21 mg) %%,
i, KFEFRFR T T A5 R L, ISR ZE 7 4 Mg L7ztk, WA RIEREL,
Wtz VBTSNV h T A7 a< 7T 74— (eluent: EtOAc) THRLT 2 Z Lick v, 75 (423
mg, quant.) % fEAHRYE & LTS 7=, [a]o®+20.6 (c = 1.07, CHCI3). 'H-NMR (400 MHz, CDCl3)
8: 0.88 (3H, t, J = 6.9 Hz), 0.90 (3H, t, J = 7.3 Hz), 0.92 (3H, t, J = 7.3 Hz), 1.22-1.33 (23H, m),
1.44-1.51 (3H, m), 1.61-1.72 (4H, m), 2.46 (1H, d, J = 6.9 Hz), 3.40 (1H, t, J = 5.5 Hz), 3.61-3.67 (1H,
m), 3.73 (1H, t, J = 8.2 Hz), 3.80 (3H, s), 3.98 (1H, dd, J = 8.2, 6.4 Hz), 4.28 (1H, td, J = 8.2, 6.4 Hz),
4.61 (1H, d, J = 11.5 Hz), 4.69 (1H, d, J = 11.5 Hz), 6.86-6.90 (2H, m), 7.26-7.29 (2H, m). 3C-NMR
(100 MHz, CDCls) &: 8.1, 8.2, 14.1, 22.7, 25.8, 29.2, 29.3, 29.60 (2C), 29.65 (4C), 29.68 (3C), 31.9, 33.1,

55.2, 66.4, 71.3, 72.9, 77.3, 80.8, 113.1, 113.8 (2C), 129.6 (2C), 130.4, 159.3. IR (neat) cm: 3464 (br),
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2925, 2853, 1613, 1586, 1514, 1465, 1377, 1355, 1302, 1249, 1173, 1081, 1038, 922, 822, 763, 721. MS
(FAB) m/z: 507 ([M+H]*). HR-MS (FAB) Calcd for CziHss0s5 m/z: 507.4050 ([M+H]*), Found

507.4059.

Et
B~Lqo ot
O T

CqaHog
OPMB

(18,2R)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)hexadecan-2-yl 4-methylbenz-
enesulfonate (79)

EHRFEL T, RIEIZT 75 (423 mg, 0.835 mmol) @ pyridine (4.4 mL) &2, TsCl (478 mg,
2.5 mmol), DMAP (31 mg, 0.25 mmol) % /%, = C 60 RefEIfE#R L 7=, Pyridine ZBT=8¥ £ L,
EtOAc TAIR L7z, Z Ok 2 NHLCl K, /K, Bafi K CThed L, /K MgSOs THz
U7, IS IERE B L, A2 VDA ND T A7 a~ 7T 7 4 — (eluent: EtOAc/hexane
=2/23) THMT 22 LI2XY, 79(479mg, 87%) A HECAIRME & L7, [alp® +21.0 (c=
1.10, CHClIs). *H-NMR (400 MHz, CDCls) 6: 0.84 (3H, t, J = 7.8 Hz), 0.86 (3H, t, J = 7.8 Hz), 0.88 (3H,
t, J =6.9 Hz), 0.98-1.32 (24H, m), 1.50-1.64 (5H, m), 1.78-1.88 (1H, m), 2.43 (3H, s), 3.53 (1H, t, J =
8.2 Hz), 3.63 (1H, dd, J = 6.4, 2.3 Hz), 3.80 (3H, s), 3.90 (1H, dd, J = 8.2, 6.4 Hz), 4.02 (1H, dt, J = 8.2,
6.4 Hz), 4.37 (1H, dt, J = 9.6, 2.3 Hz), 4.64 (2H, s), 6.84-6.88 (2H, m), 7.25-7.28 (2H, m), 7.31 (2H, d, J
= 8.2 Hz), 7.73-7.76 (2H, m). 3C-NMR (100 MHz, CDCI3) &: 8.0, 8.2, 14.1, 21.6, 22.7, 25.0, 29.1, 29.3
(2C), 29.4 (2C), 29.5 (2C), 29.6 (2C), 29.7 (3C), 31.9, 55.2, 66.4, 73.7, 77.2, 80.5, 84.3, 113.3, 113.6
(2C), 127.9 (2C), 129.6 (2C), 129.7 (2C), 130.3, 134.0, 144.8, 159.2. IR (neat) cm*: 2925, 2854, 1613,
1514, 1464, 1365, 1304, 1249, 1188, 1176, 1085, 1038, 916, 816, 761, 722, 666. MS (FAB) m/z: 661

([M+H]*). HR-MS (FAB) Calcd for CasHe107S m/z: 661.4138 ([M+H]*), Found 661.4119.
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(R)-2,2-Diethyl-4-[(1R,2E)-1-(4-methoxybenzyloxy)-2-hexadecen-1-yl]-1,3-dioxolane (81)
R T, 0°C (2T 79 (30 mg, 0.045 mmol) @ DMF (0.5 mL) %12, Na2S-5H,0 (11 mg,

0.068 mmol) Z /%, 0°C 7% 100 °C T 96 WffElfii#: L7z, ELO THIR L7, Z O@ikE K,
SR AR TUES L, HMEK MgSO, CHZME L7z, WA WEREL, kx2S VBTN T L7
1~ 2777 ¢— (eluent: EtOAc/hexane = 1/9) TH#l4 5 Z iz kv, 81 (16 mg, 73%) % fiE
IR E & L7z, H-NMR (400 MHz, CDCls) &: 0.85-0.91 (9H, m), 1.26-1.39 (24H, m),
1.59-1.66 (4H, m), 2.03-2.09 (2H, m), 3.60 (1H, t, J = 7.6 Hz), 3.72-3.79 (1H, m), 3.80 (3H, s), 3.91
(1H, dd, J = 8.0, 6.8 Hz), 4.16 (1H, q, J = 7.2 Hz), 4.40 (1H, d, J = 12.0 Hz), 4.61 (1H, d, J = 12.0 Hz),
5.27 (1H, ddt, J = 15.6, 8.8, 1.6 Hz), 5.70 (1H, dt, J = 15.6, 6.4 Hz), 6.84-6.88 (2H, m), 7.24-7.29 (2H,
m). BC-NMR (100 MHz, CDCls) &: 8.0, 8.2, 14.1, 22.7, 29.1, 29.2, 29.3, 29.4, 29.5, 29.64, 29.67, 29.69,

29.7,29.8, 31.9, 32.4,55.3,66.7, 69.3, 77.2, 78.2, 80.7, 113.7, 125.9, 129.3, 130.6, 137.4, 159.0.

OH OTs HO,  OPMB
TsO : 7\—\/
\)\(\014H29 '//C
OPMB o 14H29

(2R,35,4R)-2-Hydroxy-3-(4-methoxybenzyloxy)octadecane-1,4-diyl bis(4-methylbenzenesulfonate)
(82) and (3R.,4S,55)-4-(4-methoxybenzyloxy)-5-tetradecyltetrahydrofuran-3-ol (83)

79 (340 mg, 0.51 mmol) @ CH3CN (5 mL) A&IZ CuCly 2H,0 (155 mg, 0.91 mmol) % /il 2. T 50
Sy MERIE TR L2, BUSETRIZ TsCl (130 mg, 0.683 mmol), Bu,SnO (113 mg, 0.455 mmol), EtzN
(0.14 mL, 1.0 mmol) Z /1% T 55°C T30 pMRek Lz, WA EEREL, REZ ) 7L
N7 L7 v~ k777 — (eluent: EtOAc/hexane = 1/4) TH#L4 2 = L2 X v, 82 (212 mg, 56%)
Z AR, 83 (40 mg, 19%) ZMEMALSM & L TR, £72, 79(9mg, 3%) A AU L7,
82: [a]o?® +1.5 (c = 0.95, CHCIs). 'H-NMR (400 MHz, CDCls) &: 0.88 (3H, t, J = 6.9 Hz), 0.99-1.32
(24H, m), 1.54-1.62 (1H, m), 1.65-1.74 (1H, m), 2.44 (6H, s), 2.52 (1H, d, J = 6.4 Hz), 3.70 (1H, dd, J =
4.1, 2.8 Hz), 3.77-3.94 (3H, m), 3.80 (3H, s), 4.35 (1H, d, J = 11.0 Hz), 4.65 (1H, d, J = 11.0 Hz), 4.67
(1H, dt, J = 8.2, 3.7 Hz), 6.83-6.86 (2H, m), 7.14-7.18 (2H, m), 7.33 (2H, d, J = 8.2 Hz), 7.34 (2H, d, J

= 8.2 Hz), 7.76-7.81 (4H, m). 3C-NMR (100 MHz, CDCls) &: 14.1, 21.6 (2C), 22.6, 24.9, 29.1, 29.32,

65



29.37, 29.43, 29.6 (2C), 29.7 (3C), 29.8, 31.9, 55.2, 68.2, 69.8, 74.0, 77.7, 83.4, 113.9 (2C), 127.8 (2C),
128.0 (2C), 129.1, 129.8 (2C), 129.9 (4C), 132.4, 133.7, 144.9, 145.1, 159.5. IR (neat) cm*: 3526 (br),
2925, 2853, 1613, 1598, 1515, 1465, 1363, 1305, 1250, 1189, 1177, 1096, 1036, 980, 901, 815, 666. MS
(FAB) m/z: 747 ([M+H]*). HR-MS (FAB) Calcd for CagHs909S, m/z: 747.3600 [M+H]*, Found
747.3594.

83: Mp 37-38 °C. [a]p?®® +21.3 (c = 1.10, CHCIs). *H-NMR (400 MHz, CDCls) &: 0.88 (3H, t, J = 6.9
Hz), 1.19-1.43 (24H, m), 1.57-1.72 (2H, m), 1.74 (1H, br d, J = 4.6 Hz), 3.61 (1H, dd, J = 10.1, 1.8 Hz),
3.71 (1H, dd, J = 3.7, 0.9 Hz), 3.81 (3H, s), 3.96 (1H, td, J = 6.9, 3.7 Hz), 4.15 (1H, dd, J = 10.1, 4.6 Hz),
4.33-4.36 (1H, br m), 4.46 (1H, d, J = 11.9 Hz), 4.59 (1H, d, J = 11.9 Hz), 6.86-6.90 (2H, m), 7.24-7.28
(2H, m). 3C-NMR (100 MHz, CDCls) &: 14.1, 22.7, 26.4, 28.5, 29.3, 29.60 (2C), 29.65 (2C), 29.68 (3C),
29.8, 31.9, 55.3, 71.7, 73.4, 75.3, 80.7, 84.2, 113.8 (2C), 129.3 (2C), 130.1, 159.3. IR (KBr) cm: 3373
(br), 2919, 2850, 1614, 1586, 1516, 1468, 1423, 1349, 1304, 1250, 1174, 1102, 1086, 1065, 1036, 924,
870, 813, 721, 670, 657. MS (FAB) m/z: 421 ([M+H]*). HR-MS (FAB) Calcd for CzsHas04 m/z:

421.3318 [M+H]*, Found 421.3303.

HO, OPMB

: "'Cq4H29

S
(3S,4S,5S)-4-(4-Methoxybenzyloxy)-5-tetradecyltetrahydrothiophen-3-ol (77)

EHFPL T, IR T 82 (137 mg, 0.18 mmol) @ DMF (5 mL) & iZ, Na2S-5H.0 (308 mg,
1.83 mmol) Z /%, 105°C C 2.5 R+ L7z, ELO THM L7=th, Z OWEEE/K, fafifi
KTHeE L, #EK MgSOs THzME LT, WIKABIER L L, WEEZ VW ITN AT L a~x T
Z 7 4 — (eluent: EtOAc/hexane = 1/4) TH58i4 25 Z L2k, 77 (65mg, 81%) #* MEAjHkeY
B e LT, 72, 2 0B8R 95 (4 mg, 5%) 1% 5472, [a]p? —55.7 (¢ = 1.04, CHCI3). 'H-NMR
(500 MHz, CDCls) 8: 0.88 (3H, t, J = 6.9 Hz), 1.15-1.40 (24H, m), 1.50-1.58 (1H, m), 1.75-1.82 (1H,
m), 1.97 (1H, br d, J = 5.2 Hz), 2.69 (1H, dd, J = 11.5, 3.4 Hz), 3.17 (1H, dd, J = 11.5, 5.2 Hz), 3.43 (1H,
dt, J = 9.7, 5.2 Hz), 3.79-3.81 (1H, m), 3.81 (3H, s), 4.36-4.39 (1H, m), 4.51 (1H, d, J = 11.5 Hz), 4.52
(1H, d, J = 11.5 Hz), 6.87-6.90 (2H, m), 7.25-7.28 (2H, m). 3C-NMR (100 MHz, CDCls) &: 14.1, 22.7,
28.7, 29.3, 29.53, 29.58 (2C), 29.63 (3C), 29.66 (2C), 30.7, 31.9, 34.5, 47.7,55.2, 72.1, 75.4, 85.4, 113.8

(2C), 1295 (2C), 129.9, 159.4. IR (neat) cm-t: 3419 (br), 2924, 2852, 1613, 1586, 1514, 1465, 1303,
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1249, 1173, 1101, 1063, 1038, 822, 756, 721. MS (FAB) m/z: 437 ([M+H]*). HR-MS (FAB) Calcd for

C26H4503S m/z: 437.3090 [M+H]*, Found 437.3130.

(3S,4S,5S)-4-(4-Methoxybenzyloxy)-5-tetradecyltetrahydrothiophen-3-yl chloromethanesulfonate
(17)

EHFRFMA T, 0°C (2T 77 (18 mg, 0.04 mmol) @ CH.Cl, (0.8 mL) &% (2, chloromethylsulfonyl
chloride (0.009 mL, 0.1 mmol), EtzN (0.030 mL, 0.22 mmol) Z# Nz, =R{E T 1WFRFHL L=,
Chloromethylsulfonyl chloride (0.002 mL, 0.02 mmol) ZiBANt%, =R TX 5 2 REfEfE#E L7z, X
JEHE 22 K THLER L, CHoClp THlH U7z, R Z2 o &K THeif L, MK MgSOs THIK, ¥
AWITEEEL, BEE VDTN T A7 a~ N7 T 7 14— (eluent: EtOAc/hexane = 3/17) T
45 2 L1280, 17 (16 mg, 73%) & HEEHRYE & L TH 72, 'H-NMR (400 MHz, CDCls) &:
0.88 (3H, t, J = 6.9 Hz), 1.11-1.37 (24H, m), 1.50-1.59 (1H, m), 1.70-1.79 (1H, m), 3.01 (1H, dd, J =
12.8, 3.2 Hz), 3.33 (1H, dd, J = 12.8, 5.5 Hz), 3.41-3.46 (1H, m), 3.81 (3H, s), 4.11 (1H, dd, J = 4.6, 3.7
Hz), 4.53 (1H, d, J = 11.5 Hz), 4.56 (1H, d, J = 12.8 Hz), 4.58 (1H, d, J = 12.8 Hz), 4.59 (1H, d, J = 11.5
Hz), 5.26 (1H, ddd, J = 5.5, 3.7, 3.2 Hz), 6.88-6.91 (2H, m), 7.26-7.30 (2H, m). *C-NMR (100 MHz,
CDCl3) 6: 14.1, 22.7, 28.6, 29.3, 29.48, 29.54, 29.57, 29.64, 29.66, 29.69, 29.9, 31.9, 32.5, 47.8, 54.2,

55.3,72.4,83.1,86.5,113.9, 129.1, 129.9, 159.7.
BnHN,  OPMB

g~ ""Ci4Hao

(3S,4S,5S5)-N-Benzyl-4-(4-methoxybenzyloxy)-5-tetradecyltetrahydrothiophen-3-amine (18)

WHRFPX T, 17 (46 mg, 0.084 mmol)iZ, BnNH2(3.0mL) Z ANz, 70°C 75 120 °C T 35 i
MR L7z, MG E D B TF VAT AT a~ b7 F 7 4 — (EtOAc/hexane = 1/9) THHT %
Z &Ik, 18 (33 mg, 75%) ZMEEAMRME & LT, [a]o® —67.4 (c = 0.75, CHCI3). 'H-NMR
(500 MHz, CDCls) 5: 0.88 (3H, t, J = 6.9 Hz), 1.12-1.50 (25H, m), 1.67 (1H, br s), 1.75-1.82 (1H, m),
2.60 (1H, dd, J = 10.9, 5.7 Hz), 3.01 (1H, dd, J = 10.9, 5.7 Hz), 3.34 (1H, quint, J = 5.2 Hz), 3.39 (1H, q,
J = 5.7 Hz), 3.74-3.83 (3H, m), 3.80 (3H, s), 4.46 (2H, s), 6.85-6.88 (2H, m), 7.21-7.34 (7H, m).

13C-NMR (100 MHz, CDCls) &: 14.1, 22.7, 28.5, 29.3, 29.59 (2C), 29.64 (2C), 29.67 (2C), 29.69 (2C),
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31.2, 31.9, 32.3, 47.6, 52.3, 5.2, 62.5, 71.8, 85.1, 113.8 (2C), 127.0, 128.0 (2C), 128.4 (2C), 129.6 (2C),
130.0, 140.1, 159.3. IR (neat) cm: 3312, 3062, 3028, 2999, 2924, 2852, 1612, 1586, 1514, 1465, 1455,
1302, 1249, 1173, 1087, 1038, 822, 735, 699. MS (FAB) m/z: 526 ([M+H]*). HR-MS (FAB) Calcd for
CasHs2NO,S miz: 526.3719 [M+H]*, Found 526.3747.

/Boc
BnN \\OPMB

: "'Cq4H29

s
tert-Butyl benzyl [(3S,4S,5S)-4-(4-methoxybenzyloxy)-5-tetradecyltetrahydrothiophen-3-yljcarbam-
ate (89)

ETHRFPWE T, 0°C 2T 18 (30 mg, 0.057 mmol), EtsN (0.024 mL, 0.171 mmol) @ CHCl, (1.0
mL) A2, BoczO (0.013 mL, 0.057 mmol), ZNNx, =R T 10 BRI Lz, BOGR & 7K THL
L, CHCIs CHiith L7z, fiHiEZE K Tl L, MK NaSOs THLME, IRELZBIEHEL, FRik
BB TNTIT AT a~ 7T 7 4 — (eluent: EtOAc/hexane = 1/19) THEHRIT 252 L2k v,
89 (32 mg, 90%) % MEAJHRE & L=, [a]o?® -53.5 (c = 1.23, CHCI3). *H-NMR (400 MHz,
CDCls) &: 0.88 (3H, t, J = 6.9 Hz), 1.07-1.54 (34H, m), 1.76-1.84 (1H, m), 2.69 (1H, dd, J = 10.1, 8.3
Hz), 2.71-2.91 (1H, br m), 3.09-3.15 (1H, m), 3.81 (3H, s), 4.15 (1H, dd, J = 7.3, 6.4 Hz), 4.25-4.70
(5H, br m), 6.86-6.90 (2H, m), 7.14-7.29 (7H, m). 3C-NMR (100 MHz, CDCls, major rotamer) &: 14.1,
22.7, 26.7, 28.0, 28.3 (3C), 29.3, 29.50, 29.55, 29.59, 29.6 (2C), 29.7 (3C), 30.7, 31.9, 46.0, 48.4, 55.2,
61.7, 71.4, 80.2, 82.2, 113.7 (2C), 126.2, 126.8 (2C), 128.4 (2C), 129.4 (2C), 130.2, 139.6, 155.4, 159.2.
IR (neat) cml: 2925, 2852, 1695, 1613, 1514, 1465, 1456, 1391, 1365, 1303, 1249, 1171, 1113, 1093,
1038, 821, 732, 700. MS (FAB) m/z: 626 ([M+H]*). HR-MS (FAB) Calcd for CasHeoNOsS m/z:

626.4243 [M+H]*, Found 626.4232.

BocHN OH

s~ ""Ci4Hao
tert-Butyl [(3S,4S,5S)-4-hydroxy-5-tetradecyltetrahydrothiophen-3-yl]carbamate (90)

EFFPL T, —78 °CIZTNa (25 mg, 1.09 mmol) ?ONH; (25 mL) #i#Z, 89 (10 mg, 0.016 mmol)
DTHF (I mL) i T L, 3057 MHLFE L7c, BOSTE 2 NHCITCALER L 7288, SUsiR Z2 IRICHR L,
CHCI TR L7z, BUSIIRZ T8t L7z%, W2 TR E L, miEZ2 s V5NV 7 L7 n~

k272 7 4 — (eluent: EtOAc/hexane = 3/17) TR T 25 Z L1281V, 90 (4 mg, 61%) % HEEARY
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B L LTHE, [0]p®?-29.8 (c = 0.44, CHCI3). 'H-NMR (400 MHz, CDCls) &: 0.88 (3H, t, J = 6.9 Hz),
1.26-1.41 (24H, m), 1.45 (9H, s), 1.56-1.64 (1H, m), 1.77-1.84 (1H, m), 2.26 (1H, br s), 2.58 (1H, dd, J =
11.5, 2.8 Hz), 3.33 (1H, dd, J = 11.5, 5.5 Hz), 3.36-3.40 (1H, m), 4.15 (1H, br s), 4.26 (1H, brs), 4.77 (1H,
br d, J = 5.5 Hz). 3C-NMR (100 MHz, CDCl3) &: 14.1, 22.7, 28.3 (3C), 29.1, 29.3, 29.48, 29.57, 29.64
(4C), 29.68 (2C), 30.3, 31.9, 33.6, 50.3, 59.8, 78.0, 80.1, 155.3. IR (neat) cm*: 3432 (br), 3335 (br), 2924,
2853, 1716, 1696, 1504, 1466, 1457, 1391, 1366, 1339, 1283, 1248, 1171, 1103, 1040, 1016, 879, 845, 778,

721.

H,N.  OH

s~ ""Ci4Hao

(2S,3S,4S)-4-Amino-2-tetradecyltetrahydrothiophen-3-ol (19, 4-epi-sulfur analogue)

EHFFEPS T, 0°CI2T, 90 (4 mg, 0.01 mmol) ?CH,Cl, (0.8 mL) &2, TFA (0.010 mL, 0.13
mmol) &Nz, =R T4 L7-%, 0°C 12T 2.5M NaOH/MeOH (0.15mL) #/1x, =Ei&

CTCISoy R Uie, W ZBIER E LIk, REEZS VW TNV D T L ax NI T T 41—
(eluent: MeOH/CH2CI2/NH4OH = 10/100/1) THEHL L, 19 (2.5 mg, 83%) ZIEAnE AL L THT,
[a]o? —83.6 (¢ = 0.11, CHCI3). H-NMR (400 MHz, CDCl3) &: 0.88 (3H, t, J = 6.9 Hz), 1.26-1.45 (24H,
m), 1.50-1.60 (1H, m), 1.60 (3H, br s), 1.77-1.86 (1H, m), 2.55 (1H, dd, J = 11.0, 3.2 Hz), 3.20 (1H, dd, J
= 11.0, 6.0 Hz), 3.47-3.52 (1H, m), 3.52-3.55 (1H, m), 3.89 (1H, t, J = 4.1 Hz). 3C-NMR (100 MHz,
CDCls) &: 14.1, 22.7, 28.8, 29.4, 29.51, 29.58, 29.62, 29.64 (3C), 29.68 (2C), 30.3, 31.9, 35.7, 49.5, 59.9,
80.2. IR (KBr) cm: 3339 (br), 2956, 2920, 2850, 1655, 1629, 1592, 1468, 1377, 1310, 1261, 1086, 1036,
964, 929, 721. MS (FAB) m/z: 316 ([M+H]*). HR-MS (FAB) Calcd for C1gH3sNOS m/z: 316.2674 [M+H]",

Found 316.2690.

Et
Bt—l o oH
o

OPMB

X wCi1H23

(1R,29)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)hexadec-4-en-2-ol
ZFRFPHSKT, 10(570 mg, 1.63 mmol), 1-tridecene (1.5 mL, 6.52 mmol) ?CH:Cl, (16 mL) &%
(2, SRR CH A Grubbsfifii (14 mg, 0.016 mmol) Z 1z, 12WFRIMNBGESE Uiz, WA BT

REL, Bz V5NV T a7 < h7T5 7 4 — (eluent: EtOAC/CH,Clo/hexane = 1/2/7) Tks
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475z Licky, #ELAY (532 mg, 65%, E/Z = ca. 5/1) ZEAHMRYE & L TE7-, H-NMR
(400 MHz, CDCls, major isomer) &: 0.88 (3H, t, J = 6.9 Hz), 0.92 (3H,t, J = 7.3 Hz), 0.93 (3H, t, J = 7.3
Hz), 1.26-1.32 (18H, m), 1.62-1.72 (4H, m), 1.95-2.02 (2H, m), 2.15-2.27 (3H, m), 3.35-3.42 (2H, m),
3.60 (1H, t, J = 8.3 Hz), 3.81 (3H, s), 4.06 (1H, dd, J = 7.8, 6.4 Hz), 4.39 (1H, dt, J = 8.7, 6.4 Hz), 4.61 (1H,
d, J = 11.0 Hz), 4.86 (1H, d, J = 11.0 Hz), 5.31 (1H, dt, J = 15.1, 6.9 Hz), 5.41 (1H, dt, J = 15.1, 6.9 Hz),

6.87-6.90 (2H, m), 7.28-7.31 (2H, m).

Et
Bt~ o  oH
0

Ci4Hog
OPMB

(1R,2S)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)hexadecan-2-ol (91)
(1R,29)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)hexadec-4-en-2-ol (532 mg,
1.05 mmol, E/Z = ca. 5/1) @ EtOAc (42 mL) ¥&&IZ, 10% Pd/C (27 mg) & W%, =iR, KB
KONT 22 IfHIEHR LT, BONRIRZ 2 T4 Mg Lok, BWEZBIEREL, L ) 07

NHThTa~x 7 Z 7 14— (eluent: EtOAc/hexane = 3/7) THHL9 5 Z L2k v, 91 (533 mg,

quant.) Z M HRIRY)E & LT 7=, 'H-NMR (400 MHz, CDCls) 8: 0.88 (3H, t, J = 6.9 Hz), 0.92 (3H,
t,J =7.3 Hz), 0.94 (3H, t, J = 7.3 Hz), 1.17-1.53 (26H, m), 1.62-1.72 (4H, m), 2.07 (1H, d, J = 8.7 Hz),
3.29 (1H, dd, J=7.3, 1.8 Hz), 3.33-3.38 (1H, m), 3.61 (1H, t, J = 8.3 Hz), 3.81 (3H, s), 4.07 (1H, dd, J =
7.3, 6.9 Hz), 4.28 (1H, dt, J = 8.3, 6.9 Hz), 4.61 (1H, d, J = 11.0 Hz), 4.84 (1H, d, J = 11.0 Hz),

6.87-6.89 (2H, m), 7.28-7.30 (2H, m).
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Et
Bt~L o oTs
(0]
\)\‘/'\014H29

OPMB
(15,25)-1-[(R)-2,2-Diethyl-1,3-dioxolan-4-yl]-1-(4-methoxybenzyloxy)hexadecan-2-yl 4-methylbenz-
enesulfonate (92)

EHRFEL T, =RIEIZT91 (501 mg, 0.99 mmol) @ pyridine (5.2 mL) A2, TsCl (566 mg,
2.97 mmol), DMAP (36 mg, 0.30 mmol) Zhix, =R T 26 Reff#E#: L7z, Pyridine Z BT ¥ %=
L, EtOAc THIR L7z, Z OWHKZ ffl NHiCl KSR, /K, Baf&HEAK Tl L, fEK MgSO4
TR LT, WiEZBIEEEL, BEEZ VDSV T L7 a~ N7 T 7 4 — (eluent:
EtOAc/hexane = 2/23) THRIT 2 Z L2k v, 92 (543 mg, 83%) % MMARWE & L7,
[a]p?® +0.62 (c = 1.0, EtOH). *H-NMR (400 MHz, CDCls) 3: 0.85-0.90 (9H, m), 1.07-1.32 (24H, m),
1.44-1.48 (1H, m), 1.57-1.64 (4H, m), 1.73-1.75 (1H, m), 2.43 (3H, s), 3.51 (1H, dd, J = 6.9, 3.7 Hz),
3.52 (1H, t,J = 8.7 Hz), 3.82 (3H, s), 3.96 (1H, dd, J = 8.3, 6.0 Hz), 4.18 (1H, dt, J = 8.7, 6.4 Hz), 4.44
(1H, dt, J = 8.3, 4.1 Hz), 456 (1H, d, J = 11.9 Hz), 4.68 (1H, d, J = 11.9 Hz), 6.87-6.89 (2H, m),
7.25-7.29 (4H, m), 7.69-7.71 (2H, m). 13C-NMR (100 MHz, CDCls) &: 8.1, 8.2, 14.1, 21.6, 22.7, 25.3,
29.1, 29.36, 29.37, 29.5, 29.65, 29.68, 29.71, 29.73, 31.9, 55.3, 66.6, 73.4, 77.0, 78.4, 82.2, 112.8, 113.7,
127.8, 129.7, 129.8, 130.3, 133.9, 144.7, 159.3. IR (neat) cm*: 2925, 2854, 1613, 1599, 1587, 1514,

1496, 1464, 1366, 1303, 1249, 1188, 1084, 1038, 920, 816, 738, 722, 666, 575, 554.

OH OTs HO, OPMB
TsO \
Ci4Hag
OPMB O C14H29

(2R,35,45)-2-Hydroxy-3-(4-methoxybenzyloxy)octadecane-1,4-diyl bis(4-methylbenzenesulfonate)
(93) and (3R.4S5,5R)-4-(4-methoxybenzyloxy)-5-tetradecyltetrahydrofuran-3-ol (94)

SR C 92 (492 mg, 0.744 mmol) @ CHsCN (7.4 mL) ¥&i%IZ  CuCly2H20 (254 mg, 1.49 mmol)
N2 C 75 iR Uiz, SOSIIZ TsCl (213 mg, 1.116 mmol), BuzSnO (185 mg, 0.744 mmol),
EtsN (0.23 mL, 1.637 mmol) %1z T 55 °C T 1 MR L7, WA BEREL, EEE2 )
BTN T hr < 87T 74— (eluent: EtOAc/hexane = 1/4) THHI4 2 Z L1c kv, 93 (349
mg, 63%) & MEAHMRYE, 94 (34 mg, 11%) A AR & L TH T,

93: [a]p?! -16.2 (c = 1.0, CHCI3). *H-NMR (400 MHz, CDCls) &: 0.88 (3H, t, J = 6.4 Hz), 0.99-1.32
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(24H, m), 1.53-1.66 (2H, m), 2.43 (6H, s), 3.61 (1H, dd, J = 5.5, 1.4 Hz), 3.77-3.90 (3H, m), 3.82 (3H,
s), 4.35 (1H, d, J = 11.0 Hz), 4.54 (1H, d, J = 11.0 Hz), 4.63 (1H, dt, J = 8.3, 3.7 Hz), 6.84-6.88 (2H, m),
7.14-7.18 (2H, m), 7.29-7.35 (4H, m), 7.72-7.79 (4H, m). 3C-NMR (100 MHz, CDCls) §: 14.1, 21.56,
21.58, 22.6, 24.8, 29.1, 29.3, 29.4, 29.59, 29.61, 29.63, 29.7, 31.8, 55.2, 67.3, 70.2, 73.9, 76.3, 76.7, 77.0,
77.3,81.7, 113.9, 127.8, 127.9, 129.1, 129.7, 129.9, 130.0, 132.5, 133.8, 144.8, 145.0, 159.6. IR (neat)
cmt: 3525 (br), 2925, 2853, 1612, 1599, 1515, 1496, 1465, 1363, 1305, 1250, 1189, 1177, 1096, 1036,
980, 908, 815, 666, 554.

94: Mp 50-51 °C. [a]o? +15.7 (¢ = 0.31, CHCls). *H-NMR (400 MHz, CDCls) 5: 0.88 (3H, t, J = 6.4
Hz), 1.21-1.46 (24H, m), 1.58-1.66 (3H, m), 3.56 (1H, dt, J = 4.1, 1.3 Hz), 3.66-3.70 (1H, m), 3.81 (3H,
s), 3.83 (1H, br s), 3.88 (1H, dd, J = 10, 4.1 Hz), 4.24 (1H, br s), 4.50 (1H, d, J = 11.5 Hz), 4.56 (1H, d, J
= 11.5 Hz), 6.87-6.91 (2H, m), 7.25-7.29 (2H, m). 3C-NMR (100 MHz, CDCls) &: 14.1, 22.7, 26.1, 29.4,
29.57, 29.59, 29.65, 29.7, 31.9, 34.1, 55.3, 71.8, 73.8, 76.6, 84.3, 89.8, 113.9, 129.5, 129.9, 159.4. IR
(KBr) cm™: 3367 (br), 2918, 2846, 1613, 1516, 1465, 1364, 1301, 1249, 1178, 1097, 1074, 1029, 970,

950, 814, 723, 667.

HO,  OPMB

Z_>\C14H29

S
(3S,4S,5R)-4-(4-Methoxybenzyloxy)-5-tetradecyltetrahydrothiophen-3-ol (95)

BHEFEHLT, =IRI1CT 93 (338 mg, 0.45 mmol) ¢ DMF (11 mL) &2, Na2S-5H20 (760 mg,
4.52 mmol) Z/NZ, 105°C T 25 K #R L7z, ELO THN L 7%, Z Ok Z K, fafngi
AKTHeEE L, MK MgSOs TR LT, WIEZWIEREEL, REE VSNV T hra~x v
7 7 4 — (eluent: EtOAc/hexane = 1/4) THiHT 2 Z L12 LV, 95 (160 mg, 81%) % fEMAMIKY
B L LT872, [a]p? +18.3 (¢ = 0.7, CHCI3). *H-NMR (400 MHz, CDCls) &: 0.88 (3H, t, J = 6.9 Hz),
1.21-1.32 (24H, m), 1.46-1.53 (1H, m), 1.79-1.87 (1H, m), 2.77 (1H, dd, J = 11.5, 5.0 Hz), 3.08 (1H, dd,
J =115, 5.0 Hz), 3.25 (1H, dt, J = 9.6, 5.0 Hz), 3.64 (1H, t, J = 4.6 Hz), 3.81 (3H, s), 4.31 (1H, dd, J =
9.2, 4.6 Hz), 4.54 (1H, d, J = 11.5 Hz), 4.59 (1H, d, J = 11.5 Hz), 6.87-6.91 (2H, m), 7.25-7.28 (2H, m).
BBC-NMR (100 MHz, CDCls) &: 14.1, 22.7, 28.7, 29.35, 29.37, 29.48, 29.57, 29.64, 29.66, 29.68, 31.9,
35.3, 35.98, 50.3, 55.3, 72.2, 77.1, 90.1, 113.9, 129.4, 130.1, 159.4. IR (neat) cm'’: 3421 (br), 2924, 2852,
1734, 1613, 1586, 1514, 1465, 1360, 1303, 1250, 1173, 1088, 1038, 822, 756, 721. MS (FAB) m/z: 437

([M+H]*). HR-MS (FAB) Calcd for CasHas03S m/z: 437.3090 [M+H]*, Found 437.3071.
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cl O\\s/’o
"o, OPMB

Zj‘CMHzg

S
(3S,4S,5R)-4-(4-Methoxybenzyloxy)-5-tetradecyltetrahydrothiophen-3-yl  chloromethanesulfonate

(20)

EHFFPE T, 0°C (2T 95 (31 mg, 0.07 mmol) @ CH.Cl, (1.4 mL) &2, chloromethylsulfonyl
chloride (0.02 mL, 0.21 mmol), EtsN (0.05 mL, 0.35 mmol) % iM%, =KiEC2 R L=, Mk
2 K THLER L, CH:Cly THlTH U7z, fliHIR & fafn B K CUelf L, /K MgSO4 TR, B
EWEREEL, BEEZ YW TN T A~ 7T 7 ¢ — (eluent: EtOAc/hexane = 3/17) THi
4252 L1280V, 20 (20 mg, 53%) A HEAMMKYE & L TH7Z, H-NMR (400 MHz, CDCly) &:
0.88 (3H, t, J = 6.4 Hz), 1.11-1.31 (24H, m), 1.44-1.51 (1H, m), 1.76-1.82 (1H, m), 3.06 (1H, dd, J =
12.0, 6.0 Hz), 3.23 (2H, m), 3.81 (3H, s), 3.93 (3H, t, J =5.5 Hz), 4.56 (2H, s), 4.58 (1H, d, J = 10.0 Hz),

4.65 (1H, d, J = 11.5 Hz), 5.21 (1H, dd, J = 11.5, 6.0 Hz), 6.87-6.91 (2H, m), 7.27-7.29 (2H, m).

BnHN,  OPMB

s~ ~CiaHog

(3S,4S,5R)-N-Benzyl-4-(4-methoxybenzyloxy)-5-tetradecyltetrahydrothiophen-3-amine (21)

ZEHRFPHAT, 20 (30 mg, 0.055 mmol)iZ, BnNH2(0.3mL) %1z, 70°C 25 120 °C T 17 K
MR LTz, BOSWRZE S U BTN AT A a~ 7 Z 7 ¢ — (eluent: EtOAc/hexane = 1/9) TF
W52 2128, 21(20mg, 69%) ZEAMMRME & L THE7-, H-NMR (400 MHz, CDCls) &:
0.88 (3H, t, J = 6.9 Hz), 1.21-1.37 (24H, m), 1.45-1.54 (1H, m), 1.83-1.92 (1H, m), 2.65 (1H, dd, J =
11.0, 7.3 Hz), 2.98 (1H, dd, J = 11.0, 6.0 Hz), 3.25-3.35 (2H, m), 3.61 (1H, t, J = 6.4 Hz), 3.70-3.83 (2H,
m), 3.79 (3H, s), 4.52 (1H, d, J = 11.5 Hz), 4.59 (1H, d, J = 11.5 Hz), 6.84-6.89 (2H, m), 7.22—7.34 (7H,
m). 3C-NMR (100 MHz, CDClg) &: 14.1, 22.7, 28.8, 29.3, 29.45, 29.48, 29.57, 29.64, 29.66, 29.7, 31.9,

32.3,35.7,50.0, 52.2,55.2, 64.7, 72.4, 89.9, 113.9, 127.0, 128.0, 128.4, 129.4, 130.3, 140.0, 159.3.
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tert-Butyl benzyl [(3S,4S,5R)-4-(4-methoxybenzyloxy)-5-tetradecyltetrahydrothiophen-3-yl]-
carbamate (96)

ZEFFPA T, 0°C (2T 21 (20 mg, 0.038 mmol), EtsN (0.02 mL, 0.114 mmol) @ CH,Cl, (0.7 mL)
TAHRIZ, BoczO (0.009 mL, 0.038 mmol) %Nz, =R T 17 BRFfEIF#R L=, SR 2 K CRLEE L,
CHCIs THiH L7z, iR A fafn Bk CTheid L, /K NaSOs THzM, WA JEHEL, 7%
Wa VTN T AT a~ 87T 7 ¢— (eluent: EtOAc/hexane = 1/19) TR 5 Z Lic &
D, 96 (22 mg, 92%) % HEAJKYE & LTS 72, [a]o® +5.6 (c = 1.04, CHCIs). *H-NMR (400 MHz,
CDCls) &: 0.88 (3H, t, J = 6.9 Hz), 1.11-1.54 (34H, m), 1.84-1.86 (1H, m), 2.46-2.60 (1H, m),
2.92-3.12 (2H, m), 3.81 (3H, s), 4.11-4.24 (3H, m), 4.53 (3H, s), 6.87-6.91 (2H, m), 7.21-7.31 (7H, m).
IR (neat) cm: 2925, 2853, 1696, 1613, 1514, 1496, 1456, 1411, 1391, 1365, 1303, 1249, 1171, 1112,
1038, 906, 822, 736, 701. MS (FAB) m/z: 626 ([M+H]*). HR-MS (FAB) Calcd for CasHeoNO4S m/z:

626.4243 [M+H]*, Found 626.4219.
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