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CoD
Cp

Cy
dba
DCE
DDQ
DIBAL
DMAP
DME
DMF
DMSO

ee

L-selectride
m
m-CPBA

acetyl

acetylacetonyl

2,2’-azo bisisobutyronitrile
aqueous

benzyl

butyl

benzoyl

catalytic

tertiary-butoxy carbonyl
1,5-cyclooctadiene
cyclopentadienyl
Cyclohexyl
dibenzylideneacetone
1,2-Dichloroethane

2,3-dichloro-5,6-dicyano-p-benzoquinone

diisobutylaluminium hydride
N,N-4-dimethylaminopyridine
1,2-dimethoxyethane
N,N-dimethylformamide
dimethylsulfoxide

enantiomeric excess

equivalence

ethyl

hour(s)

hexamethylphosphoric acid triamide
high resolution mass spectrometry
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infrared spectroscopy
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lithium diisopropylamide

lithium tri-secondary-butylborohydride
meta
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1.1.  @mBEATeA R

HARRIIL FET D AT a A RiL, Emigie & i3 2 B A wiE Yy
BThb, FIZAT A ROZERIEMIEMEIL, 6/6/6/5 BEIRDMiBRAER & B
L OMmYEEREREIC LV Hli#E S D (Figure 1.1), A7 A KD AB BRI L TUYCD B
BT AR L, EE L7 BEOARFFLE 4 ODFE ARIKFLHTD MY
o=V, TEOBIA. Meliatoosendan Oz & BEE S U, HiAR Y
U X ZFEMERLR MDD T R N — ZA~DFFE R EOEMENEE BT S, — .
N7 U AR LTz AB B & ¥ A ik L7 CD BB D AT 1 A RE# Bl
SOt RaXvik, 77 ) RBEIOT L) — 25 HT5H R 4 7 =2 (1-2)
X, BT T EICE S TERB L TWD, Trewia nudiflora dOZ Rz H 5 B S
oy JRIESLY U~ FICR T HEREMLE LTEHRLVEAI N TV DI KB TH
Do ZIUHDRRWNIEEREVIEEEF T HI2H 00D 6T, KR B
wELVELNZRWD, LTENR-T1-1R12%2 U T2 RéE LTS BIRERES LOYE
PERBUERE DML, o DL FRIREME A MEE 2D, — ., 11X 1-2
@ﬁ%<®ﬁ$ﬁ%ﬁ%ﬁ%¢m%ﬁb\_ﬂgﬁia&i#%ulﬁfkéo
TOLIBREROL L, EHITL1IBIVC 12 088K HIEL, £971-1
DHEMFICNZET Lz, LLFIZ 1-1 O&GAA%E L LT, Janda 512Xk 5 AB ERD
AR E . 11 EREED Y £ ) A REEOARMFZEE LT, Gonzélez 512X 5 7
POTOF DRI DONTIER D, Flo, SWEEICHIT 5 @B b E A
TrA ROGHMIELE LT, Y AMEER LI ABREZAT 5 19- Rk i1 2
YT OREGHMIIEE T U AMEER LT AB BBEAT D AT uA NEKOD
SEARHIE G BIEIZ DWW TR R B,

Figure 1.1.  Structures of toosendanin (1-1) and trewianin (1-2)

HO  toosendanin (1-1) trewianin (1-2)
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1.2, M7 A=A X DEBLERT v A FOGMITE

F9 Janda 512X % 1-1 D AB BRARKIC OV Trsd(Scheme 1.2)Y, SCEREE &N D
KT URFH Y ALEW 139008 1 #ke Ra X o Dug#, #i 7
FNADTUAFNT BZ—=N~DOEWAZRT 14 21572, 6 FY FiEKICL Y =X
TNEBRITLL, VATFATEZ—LORBifr#EL LI OETTE 1 ke Rr¥x A
DI IMICEY 15 28/ LTz, YT ) —)Lo—T )Vl L=, 7 b
yaflZ7z= e L=V ERAEAL, S BEISIZEY 1-6 25 %72, C4
MAZZ AT NI EATFNEEZEBEAN L HT R RERRTHZL2ICLD 17
WO, THRXFV ROBEREELRESE 2 ke FaxvEov Uiz Ly
1-8 %G LT, E RU RBIIZKV S N = AT VO & ZnZEiiE L
., AUTFFELHRe Faxs 2707 e RICbL, 5% 2 e Fax
VIEETETFALT S 2 ETI10 2R L7, 1-10 106 L CTRERINZ i A%
&L RUUNEEE VY WRER O BRI R MRE N EI T L~ T X —
INEE AT H 11l 5277, ~IT B2 — L E2RHKT A Rexd EofiE
BRI — 3 A4 Mb, i< 5H 2kt R o EOBEEICZ T 1-12 2345
bz, mBIZ 112 Dk FU RELE TR TOREELRET L2 L TABER
1-13 ARk L7z,
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Scheme 1.2.  Synthesis of AB-ring 1-13

1. NH
BnO~ "CCl; 1. LiAlH,, THF, reflux
COEt cat. TfOH COEt 2. 5N HCI, THF
cyclohexane/CH,Cl, 3. SEMCI, i-PryNEt
)\ 2. cat. H2804, MeOH MeO )\ CH20|2
(o) - OH MeO - OBn
H 51% (2 steps) e H 93% (2 steps)
1-3 1-4
OSEM 1. KN(TMS),, THF, -78 °C OSEM 1. LIN(TMS),, THF, -78 °C
: TESCI, -78 °C : NCCO,Me, -78 °C
2. PhSeCl, CH,Cl,, -78 °C 2. NaH, Mel, THF
3. 30% H,0,, THF “ 3. TBHP, triton B, THF
o : OBn o] : OBn
H1 5 83% (3 steps) 65% (3 steps)
OSEM OSEM
1. (PhSe),, NaBH,, EtOH NaBH,
2. SEMCI, i-Pr,NEt, CH,Cl, CH,Cly/MeOH
OBn OBn
85% (2 steps) 33%
(a:p=1:2)

1. LiAlH,4, Et,0
OSEM cEm 2. NaOCl, TEMPO, KBr
Z CH,Cly/sat. NaHCOg aq.
3. Ac,0, pyridine
cat. DMAP

H,, Pd(OH),/C
CH,Cl,/MeOH

OBn OBn

85% (3 steps) 94%

1. CbzCl, TMEDA
CH,Cl,, -78 °C

2. Dess-Martin periodinane
CH,Cl,

1. NaBHy, CH,Cl,/MeOH
2. H,, Pd/C, EtOH
3. CF3CO,H

78% (3 steps)

47% (2 steps) H
2

CbzO 141

WIZ Gonzdlez HIZ X B 7 VYT V4 L (1-148) DA RAMIFZEIZ DOV ToRd(Scheme
1.3)%, Gonzdlez HI1XF ¥ /v 7154 RaEWSIIKRIREG T O H L A
— FBALBOGIZ L W, ZARF T R 115 205 C8 NI A RFEAE AT DHAT B
A REH#1-16 2 —ZFITHEEL TS, ZXInt-1-1 DX H 2, ALTRET YV
T3V DI O ZHRE G ~EGRISATIT S 2 & T iInt-1-2 1272 %, Int-1-2 DT Y
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A= B UIVERIZAINL T Int-1-3 ZJER L 72 #& . IR RIZ LV 1-16 2545 5
nicEE2x N5,
Scheme 1.3. Stereochemical cascade cyclization

Cp,TiCl
Zn, TH%
—_— YO /i CNY
H
Int-1-1
~ Y =TiCp,Cl, H -
X
N I
O
YO 50%
Int-1-3

- ~  X=N’, N-TiCp,Cl, NH, O ~

azadiradione (1-14)

1-16 705 1-14 Z 5T DI D BBOBRILR P MATH H, £ 2 TEH HILE
TV & VT CD B FREFAL & Mt L 7= (Scheme 1.4)%, 1-17 2> & #ERUE &
IR5 T VANEMISIZ XY 1-18 Gk Lotk AUE 26kt Fod o Ax
TEF T HZ LT 119 2Lz, 119 & U7 LAY & OBRILRIIS
(1-19—1-20), #H< P b F T DVR= AL ZRRT 1-21 M5 Sz, 1-21 1%L
TERIVUVEERHSEE KTV U122 L LEE#, avEEHW-E= 13—
VMEEEITIE 1-23 2 mGRICTHEM LT, 1-23 L XX =)L 7 T &0 Stille
By 7V TN REL ENEIT L, 77 BN EASNT 124 2 5 2 7-, 1-24

XL TA 7 v iR REEFBREERN S TS & EEGOT R ALBETL,
WU BTFNMCE D e RY REEAL, HVR =)b o LD B 28T 1-25 12U
RSz, B3 TRICEV =/ %2 EAL 1140 B, C. D&REZAT 5 1-26
DERNZRE LTz,
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Scheme 1.4. Construction and functionalization of CD-ring

ACQO
Cp,TiCl pyridine
Zn, THE DMAP
; H3O® CH2C|2
82% 99%
N,=CHCO,Et H,0O
BF3 Et,0 DMSO
THF 180 °C
85% 90%
NH2NH2'H20
EtOH Iy, EtsN
reflux THF
97% 100%
/O
—
n-BussH " o, 40 °C
Pd(PPha),, LiCl . Si0,
DMSO, 60 °C 2. Et3N, MeCN
91% 64% (2 steps)
o)
1. TMSOTf
Et3N, -30 °C
2. PhSeCl
CH,Cl,, -78 °C
3. m-CPBA
CH,Cl,, -78 °C

68% (3 steps)

1.3. BHFFERIZ L D TN ETOEBILEART 14 FOG KM
UIFRETIZIZNETIZABEN T AME L2 19-E ReXd LA o=
L (1-2T) DAL A B LT 5 (Scheme 1.5)), P AF AT =V UFIETF, VA
ABEE1-28 L DER 1-29 DT X — /B v 7V 72XV 1-30 2457, BB RTF1E
T, NV=FARTERNIARANYAFALY AT T U EETLHE LTHW:E
T U HNVEBALEOSZ LV Int-1-5 Z % U CREIRMIC 1-31 2 5 2 7=, £ Dtk
BIRBROERS Z#E T 1-32 & L2tk VRERIRET VL R—/VEOSIZ K0 &I
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KT 1-33 AR LTz, BRMICETZ 1-33 205 12 TROBEREEA WA T 19-
E XAy M= (12T DORA R Z R LT, YHF5EEE Tld 1-27 D XL
T AB BNV AfER LI R DO BEMUTZER S NN, 1112 DX 572
N7V AABEREAT HRIMOEERITETZERIN T2, 1-1 B L U1-2
D FHEEIZERT 2L ELHH ABRE BCRAZNLEN M T AR L TE
V. CDEBROMERENIZIER R D03, AT a4 REEOSARLENEL LTV,
Scheme 1.5. Total synthesis of 19-hydroxysarmentogenin (1-27)

OMe OAc
OAc gy, Br OAc 2
Meo¢\/\b GRSl Meo}\/\{@ 7'\?362(’:\l tot &/\{@
) e, Moy 06 o
AcO AcO TBSO
1-29 Int-1-4
OH
1-28
I OMe OAc ] ome 2

(TMS);SiH ﬁ H
Oy, toluene 3
0°Ctort N )
TBSO o 65%
- H

TBSO 0
- (4 steps from 1-28)

Int-1-5 1-31

O
0"\ cat. KN(TMS), 3 o
THF reflux .
o@ o ik
TBSO (1-33:1-34=86: 1)TBSO H O TBSO

1132 1-33  cat. KN(TMS), 1-34
THF, reflux |

66%
(1-33:1-34=12: 1)

11%
(12 steps from 1-33)

19-hydroxysarmentogenin (1-27)
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ZITEHRT, INE TIOYRECTHN. SN M AT v A4 KRB OSLIRH
BAREZHWLZ LTINS 2 DORKYWEARTE 5 &% % 7-(Scheme
1.6)%,

Scheme 1.6. Stereocontrolled construction of two steroid frameworks
OAc

Cy0O™ X

. Z
n-BusSnH :

OA
1-36: Cy cyclohexyl BEts O, AcO
AcO
BI'2 PhNi- Pr2 =
TBSO H

|:|
1-3

TBSO

cat. KN(TMS),
THF, reflux
—_—

cat. KN(TMS),
THF, reflux

H
1-40: 40% (4 steps from 1-35) 1-42 (Rtfl‘i‘fm;g;ée)

N7 ZAABBE135 L DEE136 DT X —/Lhy ) 7Ly 1-37 V5
iz, 1-37 12k 2% 7 VU VBRILROG X B P A 1-38 2 5 2 7=, 1-38 025
BTRROEBSOE AT 1-39 B L OV 1-40 2 2N ENA R L 7=, INEGEHE T, 1-39
L OV1-40 (2kF LAREEE D KN(TMS), & 2% & CD BEROMRER G NHIE S e
SN —TAEEERT D 1-39 1 HIE 1441 N, ThRX—iEEE AT 5 1-40
PO 142 PIZTHE AR E LTH LIS, KTV R— /UL O SRR
B OPH % Scheme 1.7 (27”7,
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FT. 1BYNHDT N P RISEDEE, FTaLict Rk bl LR
=NV E DRBREGITL DREMITEY | 140 10 HET) PRI R E R 1-41 3
BRMICEDNTL EEBR LI, WIZ, 14002507 Vv K=V GEDEE, 1-42°
IZiX, B CnRLIEe Rl I vi= ke oKFEHAITE Z)%L@
{[:73»3?)6 HLOD, iﬂ:"’C/T L7 ViR =L e CLURIK R 1 & DO SLIRRE

LEADPKFER AL DLEL Y bRE <, 142 | mxfﬁﬁ%%:\

E“C“Ef?)é EER %méo Z D7) 1-42 DEFEINHE LN L E 2T, IRk,
ZDMDE z B D BVER 1-43a 22D 1-43F 3G H A2 W IZ DWW T, 1147 Y
I —EAL A AL L A BR A A L7-IXC Scheme 1.7 O FEBIZ /"9, 1-43a B
FO1-43b 15 BB L 6 BERD F T U AMEBRIC K DEREHDFAET DT D/ER L
IRUNEHEZR LT, S BIT, BC BRS U AffiiBR LTS 1-43¢ 72 5 1-43F OREI
BT B L CD B LOEHMI L ONAREEPFAET D0 AER L LHEZR L
77
Scheme 1.7. Plausible explanation of stereoselective aldol reaction

(@]
0 H o-_H
I o | H
[/
[~ 7 RO !
H H
(0] o.n
H H
1-41": trewianin skeleton 1-41: toosendanin skeleton
CyO CVQQ o)
O O-H
"
RO
H NoK®
R =TBS 1-40’ 1-42: trewianin skeleton 1-42': toosendanin skeleton
trans- BC r|n
[O3EN o- Q O O
l z I 11'H '
OH o
H g OH H o H o
1-43a 1-43b 1-43c, 1-43d
1-43e, 1-43f
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1-41 & 142 1ZFNF 11 & 12 OFEFKEA LTV, 1-2 12 L T
1-40 27V =)V S Z el L TR b 1-42 26 BRESMbZ1T5> 2 & T
122 DEARNFEBTELEEZLND, LL, 11 28T 51T, 207
NV R—= VSR LU ERE SN EEICK L TRALIMLER S D, T7hbb,
A7 aA NG LD C8 ALIC AT NVIEENEAN S NTFH 4 RIRFE ZHELET HITIL,
C8 NLIZATFNIEEHT DL NI b B TV R— VG ERAD LN D 5,
ZOXIREROT, EHIZIING 2 SORKRMOAEYIEME & EHER TS
ICHIR 2 & REGRAIOZW Ny =L D)BLR MY 4 7 =
(1-2) DA BMZEIZFE F LTz,

10
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2B NUkLX= DA

2.1. Kot v H = DA R

MU H=(2-1)D CD BROBFRELEZHEFT L7, hvkr F=00
AB BR % HLMIZ L7=E T WbLEY) 2-2 Z 5% E L7=(Scheme 2.1), 2-2 X 2-3 Z 1§45
THILTHILEEBRIZ, 23 26T HITHTY, FHE A LEHE B © 2 1
AEBR LI, £7, ABEE2-4 L DEE 25020, FEATAFSE L IR U FiEE VT
2-6,2-7 T NENYEFT 5, FHEA & LT, 26 2DxtFEiEz A4 5 D8Rk

D 2 ODHIVR=NVIED B, FHEOH VR =JVIENRG L, SRR T L
R = VRS EITTHUE 2-3 L TE 5 & B AT, IRICETE B L LT, /"7
DU LEERACES R D Z L b Le, ATFAEKEMEOT T 2 EEET S
2T D NIV LEEHEE D L THAOE =)L MY 77— ML ClE
BRI Z D Vv ) — V=T D5 RT DT AASO RN % 1%
B LIZECHIEE~ & BAUXH B ONE TORF-IRBRE DL S, 2-3 &4
TTEDHEEZT,
Scheme 2.1. Synthetic plan of model compound (2-2) of toosendanin (2-1)

_ OAc
Cy0o™ "X
AcO Plan A
2-5 :
2-6 ' stereoselective
TfO ' aldol reaction
oo >
PlanB TBSO

| Pd-catalyzed 23 (X = Me, CN)
cyclization

model compound of toosendanin (2-2) toosendanin (2-1)

14



2B NUkLX= DA

2.2. TV R—= IV XD AT A REKES —Plan A-
221.  TIVR—ILESEE DA
ABER 2-4 /05 2 TREAZKE T, kDT F— VB ERIZBIT 2 FHIETH
ST AT UVAIRE Y 2-8 ~ L ZE#i LT~ (Scheme 2.2)Y, D%, R U 7 o afE
feh AWt lm—F b e T B F b ahE L, 3 TR CTH—LEM 2-9 1C
IR 7=,
Scheme 2.2.  Synthesis of intermediate 2-9
1. CCl3CO,H
toluene, reflux
2. TBSOTf
= 2,6-lutidine

CH,Cl,, 0 °C
3. K2CO3, MeOH

26%
(5 steps from 2-4) TBSO

WIZ, AL Faxv ko V bB IO CT iz b V> ) —ix
—7 b & fRET L7z (Table 2.1), TMSCI, Nal ¥ X O NEt; DflAA O TlE, 1Z
ENET Y IUEREITET 22103V EHR LN DDA TH -T2 (entry 1), # Z T
U ALK Z TMSOTFIZZE 2 T2 & 2 A ALESEIRMEITIZ & A E4 Uenro 7= (entry
2), MeMgBr & i-Pro,NH 225388327 I REREZFIH Uiz U A IERS D3
T U7 7= (entry 3), HfEAIIC TMSI & (TMS),NH OfEAE HI2 L v i E3
R VL ) — L —F LR HEEIT L, B e LT A®2-10 25 %
7= (entry 4)%0, Z DOLMITEI) B L E R AR & KBS H 25 Z E NG
NTW3 2, LERosTentry 41280 Th, AYN-2-10 & Hois LT &L v B2
CZER AO2-10 N BN EEZBND,

15



W2E UL Y= DA

Table 2.1.  Screening of conditions for regioselective silyl enol etherification

29 A%M-2-10 A7®-2-10
entry reagent solvent temp., time result*
TMSCI o
1 Nal MeCN rtto 40 °C 2-9:210'=7.7: 1
55h
NEt;
TMSOTf 0°Ctort 6(7).9.10 - A7(8).9.10 = 1 -
2 NEts CH,Cl, 2 h A*)-2-10 : AT°)-2-10=1:0.74
MeMgBr
i-ProNH 0°Ctort ;
3 - TMSCI Et,O 19h no reaction
HMPA, NEt;
TMSI -30 °C 6(7)9.40 - A7(8)92.410 = N -
4 (TMS),NH Cl,Cl, 30 min A°V-2-10 : A®)-2-10=0:1

*determined by "H NMR before purification

By A'®-2-10 123 LT, Eschenmoser ¥ & {EH EE P AF AT I ) AF
JVHEAE AU Int-2-1 &% L7=(Scheme 2.3) Y, Int-2-1 225 2V 1 4 2 & A i
BSOS 2R T 2-11 2487, /3T ML U 2R VB ) D= Mk - T, &
UNEDORiR#EZITH 2 & T2-12 2 L, A2 U7 b Fr % 5% Dess-Martin
AbIZf3 2 & T2 213 e bz, FORAKFBEIINC LV RKin _EHS
ZRILL CBNLICA TNV EEEZATHT IV R—LHH 2-6 ARk LTz,

16
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Scheme 2.3.  Synthesis of substrates of aldol reaction

® O
TMSI, (TMS),NH H,C=NMe,l
CH,Cl,, -30 °C CH,Cl,
PPTS
; Si0Oy acetone/H,0
hexane/EtOAc 0°C
_—

Dess-Martin periodinane
NaHCO3;, CH,Cl,

85% (4 steps from 2-9)

17



W2E UL Y= DA

222, NREIRKT L R— VS O

2T uA NEHEBET DI OSRRIR T L F— VUGS Z 5T L 7= (Table
2.2), MMBGE T, AlEEO KN(TMS), ZEH S ¥ 72 & Z AL DILEMITHE D
N EE OBEN RS- (entry 1), entry 2 THRIEOYEZ S L. SR Z
FORE L7opE g, 17% 0 BAEALIR(8S)-2-6 ZRER8 L7z, Z D Z &b C8 f(i/KFEHR
FORT e M ABITHET L TWAD Z ER G E 7o 72, IRICH I % LIN(TMS),
WCEE LT A, BMHREWE 5 2 DRER L e o7 (entry 3), ZDZIEIEDY
EOWE, KOSHMZRF LENERORT v A NEKIIELNLRNo T

(entries 4-6),
Table 2.2. Attempted aldol reaction

conditions
___________________ -
entry reagent solvent temp., time result
1+ KN(TMS), (0.8 q.) THF -78 °C to reflux decomposed
15 min
* -78 °C to reflux decomposed
2 KN(TMS), (0.5 eq.) THE 10 min (8R)-2-6: 7%, (85)-2-6: 17%
; -78 °C to reflux complex mixture
3 LIN(TMS), (1+1 eq.) THF 1h 2.6: 27% recovery
: 100 °C decomposed
4 LiIN(TMS), (1 eq.) toluene 1h 2-6: 52% recovery
: A reflux decomposed
5 LiIN(TMS), (1 eq.) 1,4-dioxane 5 min 2-6: 28% recovery
6 LIN(TMS), (1 eq.) THF -78 °C to reflux complex mixture

20 min

2-6: 24% recovery

*Only (8R)-2-6 was used as a substrate.

18



W2E UL Y= DA

Z DFEFAZDONT, KN(TMS), iIZ X A7 m koAb, C8 it A F /I FEDASL
RIEFICLY 8 fLfkFE & I NVR= VAN HR W2, HDO T L F—L
FORMEELT L72p o 72 &35 2 7-(Scheme 2.4), &= L CZODOIZ, LR TR Y
U AT T — b Int-2-2b X0 Int-2-2¢ ~ & B S TR, T 2B EISUSAEE Z
n., KEOHE~TE ST EBELT,

Scheme 2.4. Decomposition process

cat. KN(TMS),
THF, reflux

N/
VAN

Int-2-2a \ Int-2-2b / Int-2-2¢

decomposition

22.3. fIESRIRT 2 T — M RRH L7 SHREIRAY T L R — VOGS O
2.2.2 THERI LT Vv B—/V OGS ORE R, Bkx 2ALE THOxT ) T — FSE
MENTLEIZETHDHEB X, RRERE L TEERRICT ) T — M &%
XDk ERA T (Table 2.3), 221 T/RLET )V R— LB ERKICE T 5
MR ThHolz, 2-13 2 8HE L THWIE, @B/ 7 — b Int-2-3 237 {EZER
PINCIERR SN D E P L, T LT, ZI0BEHDOT IV R — VU T3
WE BRIDAT mA NEHK 2-14 ZHETE L B X, 12ETLY 14% T
S35 L-Selectride 2\ = & &, DR LD b 3E T Sz 2-15a 1315
biviz(entry 1), £ ZTY 7 N7 =4 %4 U % PhSH % Michael FF—& L
THALZEZA YD, WIFEE Y Michael (fHINEHEIT L2 AT r A REKIFRK X
TILE 5 72 ) 7= (entries 2-3), Co(acac), & DIBAL 725 /3L ke R U RFEZ A&
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FoRAESE Y, 14 B 2R AN TN S 2-15¢ 2353 5417 (entry 4),
Table 2.3. Attempted reductive C-C bond formation

Int-2-3  M: metal _|

entry  condition result entry condition
Rh(COD),OTf
LiBH(s-Bu)z (20 mol%)
1 THF 5 PPhs, Hp, K,CO4
-78 °C to reflux DCE
20 min rt to 40 °C
2h
PhSH
n-BulLi
2 toluene
0O°Ctort
1h
H
2-15b: 97%
PhSH
t-BuOK
3 THF 2-15b: 64%
rt to 80 °C
2.5h Sml,
THF/MeOH
6 (vIv =4/1)
Co(acac), 0 °C to reflux
DIBAL 1h
4 THF
-78°Ctort
2h 2-15d: 31%
2-15c: 40%
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HE S 2 OGRS 2 Scheme 25 (2R d, £ a v he B FREAxT /&
D HREEIHA S INt-2-4 ZTERT D, TD%, C-CofiaNAETI T 4 v 7
(B L, JRFE T VIR Int-2-5 AT S, Int-2-5 BEEFRZ L L Int-2-6 %
BT Int-2-7 ICEBENIE, HRBICEITHNC L - T 0-0 fEA 2l & 2-15¢ 235
N5HEELELE, RICeY T he R FRORIGHEEZHANEZR Y, 25561 14
HICICE EFED HIDO AT oA REKIZIEK S 780 > T2 (entry 5), entry 6 1235
WT, FhrED Rty b B L TRITT A ZENMBI TS Smi,
WL ZAD 7T BBRIEAW 2-15d 35 BT, ZHITEBED 7 b AR
7y b LB TESh, LT TFAT ORI ) AL TR
L35 % 7= (Scheme 2.6),

Scheme 2.5. Proposed mechanism to give 2-15c

Sm|2
THF/MeOH
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Flo MEEBROT 7 — N ERH U2 ARSI 7 L R — VEOR Z Bt L
TW A RIS, IR RESN L 5 4072 (Scheme 2.7), Ak L7z 2-13 &2 225+
THRIFEHDWITEZ B RV A THNMRBIEZIT & Rzl 2-13 0 &1k
DHEITL 2-16 NEUTZ, LEDORER LD | B AMRFEEGL ST 5 H1EL LT,
T R= VRO RIS 2510 A G BRI RFE-R B G TERU
JEARIRT 25 B ~B1T LT,

Scheme 2.7.  Unstability of aldol reaction substrate

under air
or
CDCl;

OTBS
Int-2-9 —

dimerization

2-16
m/z 967.4442 [M+Na]

23. ERAREMBERICISICE D AT oA NEHESE —Plan B-
231  EBEREMEERCSOSEE DA K

TERWT W 2-4 I35 v 770 7 HYE 2-T 24 Ak L 7-(Scheme 2.8), 2-4 IC
LTI UFEMBIOE LMk Fux 5o PMBAR#E{TV. 2-17 2L L 7=,
~A 78y c—7MRE T, CUCN Z/EHEES 2L Tavkas sy T /L&l
L. DDQ I L AMR#EE R THAR=IL afflZs 7 /A A L7~ AB B 2-18
EORLEEY, 22RO ERIIEEFA LT, T X =By TV 7
b RaFvEov ) fbE ¢, 5 T 35%DIRIZT MY 77— MK
2-21 % 157- 9, HEMEIET, 3007 v FAEEAREL, = /) — LB ONE
BIRO ARV ER T A — 222 2 L7, EU07-e Fexoits
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Dess-Martin i2{biZ L0 ¥4 b2 2-23 ICE#H LTe, 2-23 1Z%f LTk KTV & H

WTCE RIFY L, auEbsHnizet=ra—Y NMeaziRkAa7z, L2LE/

DOE=13a—Y MRIFIELNT, BHEAME G 2T, SURN2-23DE=/L

T—FTVEMLE UG L, ZIMNBRIFUGSHEITLIZEBEA BN D, 2-23 1T L

T Comins A EH S E 5 & =1 b 75— MEMNHETL 227 b7,
Scheme 2.8. Synthesis of substrate of transmetal-catalyzed cyclization

1.1, 1. CuCN
OH pyridine/CCl, OPMB N-methyl pyrrolidone
70 °C I microwave, 130 °C
> 2. NH = 2. DDQ, CH,ClI,
TBSO i @) )J\ TBSO A o phosphate buffer
2.4 PMBO~ "CCl3 217 27% (4 steps)
CSA, CH,Cl,
_ OAc
Meo\/\ﬁ OMe . OAc 1. n-BugSnH
: Et3B, O,
OH AcO o CN toluene
CN PhNMe,, Br, Br 0°Ctort
AcO >
o CH.Cl, . 2. Ac,0, pyridine
TBSO : o] ° TBSO : o ’
i -78°Ctort A
2-18 2-19
1. CI3CCO,H
toluene, reflux
2. TBSOTf 1. K,CO3, MeOH
2,6-lutidine 2. TBSCI, NEt3
CHJClI,, -78 °C -30 °C

35% (5 steps) TRsO 72% (2 steps)

Dess-Martin periodinane
NaHCO3, CH,Cl,

89%

N
| N
cl NH,NH, H,0
KN(TMS), NEts, EtOH, 50 °C
THF, -78 °C ; I, NEts, THF

complex mixture

52%
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232, EBABEMEERCEUS OB

Maris & IZHHL5 BB G E LT =La —Y RExZ ) T — R T =4 D
NG DS TN 7Y 7 RS LT B (Scheme 2.9) M, 2-24 DB =
S — Y NEEARRALRIMT N2 2 L, RV BR = a (LD A F L IRFED
Ta b AREND LIV Y U AT ) T— FREEI L. FHEE Int-2-10
HH5 25, WV TLT ) T—EDHONT VT AASOREINT X - T Int-2-10
DTN T 2 ARXAZ AT LT T XY A 71 Int-2-11 k0T 5, fetk
(2 0T 20 A DIETTHILEEZ #% TERIIA 2-25 MRS D,
Scheme 2.9. Pd(0)-Catalyzed intramolecular coupling

Pd(PPh3), o
t-BuOK
THF/t-BuOH
65% H
2-25

Int-2-10 Int-2-11

ZOMBERHALTCAT BA REREMBET 572037 V0 AlEER LIS
Z et L7z (Table 2.4), T VU Al g o=/ N 7 F— NELIZ TEE
BRIz Z U Int-2-12 Z#8 9 4UE, C8LIiZy T Va9 52 L TAEL
LY T NRT =F N, NIV LSKREMIN L%, 2-26 ITELETRLE
1) PA(PPhs), & W= & = A, 2-27 LAE LT E b~ (entry 1), =
OFERIT. B LA IMAEST L% B = —F LI & Heck US4 #E = L,
FlovT P FEITAKRPMHIMUT b D EHERE LTz, entry 1 OFERIZ I v ) —L
T—T )VOREENRTTNZ ERFRIRNTH D &5 %, Pdy(dba)s & 7 =4 DREZ
PEZ (L EE D BB TKFE 2/ =(entry 2) 12, UL 2-26 1355613, £ED
HENE Oz, entry 3128V T, 2-7T DINEASRMFIC TREZE Th D AlHEM % %
JE L., EARISICEWVEE TRFA SN T DRSS ZER L ¥, Lol
FIRTIISOENEI TR, FE LIz L ZABMREAME S5 27-,
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Table 2.4. Palladium catalyzed cyclization

Int-2-12 R = TBS, K, ZnF

solvent temp., time result

Pd(PPh3), 90 °C

1 K,COs MeCN 40 min

2-27: 44%

Pd,(dba)s 55 °C

2 KE DMSO 30 min decomposed
Pd,(dba), 1080 °C

3 P(t-Bu), DMF °3 - complex mixture

ZnF2

S BT, NT VU LBV OIS & 1572 D FOCHERE THEITT 5 O & LT,
~ I IR T RALRY T 2 VEBRABOE & Rt L 72 (Scheme 2.10), BER&T
i Mn(OAGC)s & CU(OAC), ##lA Gt 5 2 & T C8LICT UHANAEL M,
Int-2-13 8L E D & T LTz, Int-2-13 25 D B LA L7 o AL AN
THZ LT 228 DAERMAEIIFF LT, L LRIGIZE EITET, FBHRIIUC
EoY e
Scheme 2.10. Oxidative radical cyclization

TfO

Mn(OAc)3
Cu(OAc),
—_—
AcOH
rt to 80 °C
no reaction Int-2-13
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24.  FAFNNTEBLUHE=UOERRIFL

241, TAFNVFURUE = OB

22 BI 23 DFERND, C8 il ~D A F/VIEEMADZA L v JEic, o
W OBERRMMEICERE Y TS Z L & L= (Scheme 2.11), T ATV h Uk X =
Y(2-29% huk U= DET LGN E LT2G . C8 LI ATFLVEEZAL
TWZRWA, B, C. D &R EITIFMIC b EEZ < OFRENFIET D, £ TAF
NIEOEBALD L ET, CNOERREOEANEIZOWTHRFTLZ L L L, 2-29
DERMIEE L TET MEEW 2-30 3R E LTz, 2-31 D IEIZR R 727 /L F—
WIS X 05 2-32 (ZxF LT, CTAL7 b OiEei, CIUMLIZEIT 5
BHE S, CLT firr o~ 7 Z A, C12 fLDfEHRILS, 3 LT Cl4 fir
DR IALEfEEIE, 2-30 BEKRTED EE X7,
Scheme 2.11. Synthetic plan of model compound of demethyl toosendanin (2-30)

C-C cleavage )
oxygenation

stereoselective

aldol reaction & introduction of furan

64%

242, @EBRLEATaA RMEAmoOAR (B, C, D B EOEREILZA #)

T LAY 2-30 Z AT <<, B, C, DB O RERLHZ 1T - 7-(Scheme
2.12), KFEFRTFEF NI D AIED 23208 FU R&ETIE CL7 (i b o AFLE
TLCTALY by B CNARIERIR S K O & IR ST L 2-33 Z @R TH 2
7z B C13 it A FVIEEDSIRREEIC L 0 BEITHINELL LIS Wa, CL7 (4
NATRIG Lo TebBE 2 b, £, CTAL7 hroe R RELICE D
SEAREARPEIZOW T Int-2-14 ZHEELTCWD, T U U ABTFAUNE 3 ke
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Fex B OCIAL7 hor XL — 52 L THLS 6 BERBEKIND,
TiE ABERICEH LI & CTAL7 Fod o mid concave [ & 720 5 5, D
fEFconvex I CTHDH BmNHDOE RU NETLHEIL I, 2-33I2E-7- LB
L7, £/ 'THNMR O v 7Y > 7 ek & 3R+ 5 & # 3.2 Hz O M ERRIC 72
STNZZ EDD 2-33 DIEEZRE LTz, WWRFLIZT FraELSE DT
D, AV UEREIZ LY CLL-CIUA. “ERE S Z LA UIlr L7z, fi< A ¥/
UL AL - T234 %4572, 234 KTV UIZEDE RT VU EHIL 2
UERRIMZL =13 —Y Mttt Lie, ZORE%. CL7 i b o i
ROy =3 —y Mt T L, 2-35 &6 7-, ClL L% Fid C19 itk
RrX NI T —MEEEZTERT D 2 & CT—RFRICRE S 7 & i
Eib, 2-35 O CT itk RaF v LUNI T X — VENOBRERE -7
Clofirt FuxI o U ric kv 2-36 2t L7-,
Scheme 2.12. Transformations on B, C, and D-ring

o)
0
| ©
BH
NaBH,, THF 4
— | TBSO - convex ——
86% concave /(/—‘ O-\
BH,4 Na
N Int-2-14 _
Os, -78 °C - 0 NH,NH,-H,0
CH,Cly; Me,S S NEt,, EtOH, 50 °C
) K2CO3, MeOH ; I, NEt3, THF

60% 63%

TBSOTf, NEt;
CH,Cl,, 0 °C

96%

WRIZ2-36 D CL2 it b R v % b4 it L7 (Scheme 2.13), 58 2 AF1E T, Davis
RELEMEET-L A, FTED 237 135N THEEOHEENR RN, =
NIE ClA ik Rex ol 7 e AR EEOHRELZFISEZ LTV EE
bbb,
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Scheme 2.13.  a-Hydroxylation

O\
Ph. ] N.
~ SO,Ph
KN(TMS),

THF, -78 °C
decomposed

ZZ T ClAfre R BOMKKISEZ AT 5 2 & & LT (Table 2.5), K&
FHNZ LD 3 b Fox T EOMBERA~OZEHIT VTN & RPEMET 59
FOSDMESFT L7 o 7= (entries 1-4), entry 5 IZBWCH{bTF A=V 2B SH 7=
A, FEHIMA SN ENE DN OIZFTE 2-38 Tt/ ., NUEH#HEA L~
4238 Thote, TDk, N 77— MeBXUOFH T — MEERATZN
H I35 S o 7= (entries 6-8), F 7=, BAAREELIC X 2 BiKSG b HE OE
A 52 D5 DOHToH T (entry 9),
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Table 2.5. Dehydroxylation of C14-hydroxy group

2-38 (desired) 2-38' (undesired)
entry reagent solvent temp., time result
MsCI rt to 35 °C .
1 NEt, CH,Cl, 3h no reaction
2 POCI3 pyridine rtto 60 °C no reaction
20 h
O
©) © o
3 Et3N—§—N—Cone THF 0 grt]o rt no reaction
I
FaC ph_ Ph CFs
4 F3C>\ /\S/\ /<CF3 CH,Cl, ZZ:h complex mixture
P’ O 0" e
- 0°C ' ano
5 SOCl, pyridine 3h 2-38": 80%
6 _LiN(TMS)Z THF 78°Ctort complex mixture
;Cl N 2h
T
N NTf,
LIN(TMS), -78 10 -30 °C
7 - TH,0 THF o h decomposed
NaH, CSZ rt .
8  Mel THF 24 h no reaction
9 TfOH (10 mol%) CH,Cl, 7%%}2 rt decomposed

Table 2.5 DFEF G, CLANLE R & VT REEMERTHTNZ & H DV TR
PESAETIZ T, Scheme 2.14 (2779 K 9 REIBUCHHEIT LTS Z R TESH
%, Cla firke Fux ol ~7m o fbdi%, Int-2-15a 725 2 U L{RGER O
AZIZ LD Int-2-15b 345 535, Int-2-15a 720 HBHZRG L i< v U v A T Ho
MRBES S 2 > T 2-30° N AERR SN D, T 2D S LICRIGAEI &Rz &nt-
R, WEOBRBICE-T2LE X2,
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Scheme 2.14. Proposed side reaction

Int-2-15a Int-2-15b

Table 2.5 THE—15% B L7z 2-38°1T %3 D i 21T - 7= (Table 2.6).
Table 2.6. Transformatons with 2-38°

conditions

entry reagent solvent temp., time result

1 AcOH CH,Cl,
2-38: 0%
no reaction
t-BuOK
2 PhI(OAC), MeOH
2-39: 0%
no reaction
EtZZn
3 CHigl, CH,Cl,

2-40: 0%
no reaction
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59l 2 W2 UEHA L 7 ¢ DY T o ~O R0 (entry 1), BEFliS ©
FREAE AN D CL2 2D b R iAb(entry 2)7 entry 3 1275% L 7= Et,Zn & CHly
DFAGHOEIZL D C8-Cl4 L HERH DT 7 v 7 a /AT b kg
B & 52 2o Tz,

ZFIT236 LAX=LTT LD Stille By TV T ERICHHTDHZ L L
L 7-(Scheme 2.15) ™0, Z DB, STAKIITIATR A - T EHALIT & H3hb B3, IR
BLINDEITL, 77 oD EASINT 2-41 AR TE T,

Scheme 2.15. Synthesis of highly oxidized steroid 2-41

/0
—

n-BuzSn
Pd(PPh,),, Licl TBSO
CuCl, DMSO, 60 °C

69% TBSO

model compound of
demethyl toosendanin (2-30)

DLEDOFRERLD, AT A NEKEZWKT S B,C,DEREZBEREMLAHE L, &E
WCRE R LENT- b A= BT oA MEeEYOERITEED L,
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16), Z DOMARKERIRMES Int-2-15 &3 2 Z & T TE 5, T742bb, i
Sah FAUDNE I/ FaFx v EBIOCIT iy hrb¥L— 32524 T
FLL 6 BENEHRIND, 2Lk ABRIZERLTCEE CTNLT FrdD a
[HlX concave i & 72 V) D B, TDOFER convex HITTH D BENAHDE KU Rig
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Scheme 2.16 Reduction of ketone 2-42 sing zinc borohydride

CO,Me CO,Me

Zn(BHy),, benzene

100%

convex

OTBS <®

BH, concave
- Int-2-15 -
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3.1. N Do T = OAEGGHHE

Q4 TR LIZT AT N b X =0 OEMMIEIZEBWT, BC BB EOETRE
Tl DERA~OEERT T IT AL N THL 7T VBARARETH D Z ENHL
mElpolzlod, ZOHMAEIENLT ALY 47T = OERMSEIZET LIz
(Scheme 3.1), 1.3 TRLZET /W R—=AKISIZ L > THLLD 3-3 1ZxF LT, C7
N b OREFECS, CLLAIZ T DBRRS, CLTAL T hor~D 77 /7 Y
REAZRT, BRI CIMDZ ) as iz k) h Lo 7 =2 (3-1) DGR
MEBTEDEERT,

Scheme 3.1. Synthetic plan of trewianin (3-1)

C-C cleavage
introduction of butenolide

stereoselective
aldol reaction

glycosylation
deoxygenation

____________

trewianin (3-1)

32. bLu4T7T=rT7 7Y aroiEEE (B, C,D B EOERERELH

MO 47 =2@1D)E2EKT << ET 33006 3-4 25 Ak L7=(Scheme 3.2),
KFARTFEF Y T LICED 33Dk R RiEjeld C17 7 S AfFE T, C7
N by ECNIRERINAYF KX O B RIS T L 3-4 & - 2 7=, ZAUL CT AL
FhryOatms BEICEAMRZENR L ERDO CT AL R ok U QB FrY
BRI T M) TUCEIA S 3-4 R ENT- D EELLND Y, F
7. "HNMR O » 7Y vV ESE#HHET 5 L. $105Hz B L V4.6 Hz © =&
MOERIT/IR > TV Z &5 3-4 OREEEIRE LT,
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Scheme 3.2.  Synthesis of 3-4

NaBH,4, THF
—_—
63%
(a:p=1:4.5)

RIZ, -4 KT DTF AT — A A MEDFRMRFT 21T > 7 (Table 3.1), M1
WX o THESN TWIEEHERA AT, BRIZIZEAEELNT, HEHD
EICR B RWFER & 72 o7 (entry 1), REDUEZRS L, B BT L 7223,
KE RN R FITILE S 72 hro 7= (entries 2-3), entry 4 (2B T, fillftEo k%
WNT 52 & TIEMNRERRSELNT, SHICA VY TFF T VBT = =/L0DY
BERBICHO T Z &L, Z 2 FRKBA VT T U7 = =/LIZ
LT AL B O BIA I S UG R EMEIZ R o7, RIS, BONREZ
10 °CICET 2 LMK T L= 2 & H B (entry 5) A D e 51 % entry 4
L2,

Table 3.1. Screening of conditions for phenylisothiocyanation

conditions
entry reagent solvent temp., time result
NaH (200 eq.) . .
1 PhNCS (400 eq.) THF 0°Ctort 3-5: 14%
H,O (2 eq) 10 h 3-4: 35% recovery
NaH (20 eq.) . _
0°C 3-5: 37%
’ PhHZCOS (El8gqe)q.) THF 24 h 3-4: 63% recovery
3 p'h“ﬁf';s‘iﬂg 2') y  THF/IDMF 0°C 3-5: 42%
H,O (4 eq)q. (viv=10/1) 6h 3-4: 58% recovery
NaH (20 eq.) R _
4 PhNCS (4 eq.) THF 0°C 3-5:73%
H,O (0.4 eq) 1h 3-4: 22% recovery
NaH (20 eq.) . _
5 PhNCS (4 eq.) THF 10°C 3-5:54%
H,0 (0.4 eq) 3h 3-4: 37% recovery
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R EOFERERIFABEEDOKZRIM L7 ThH D &&=, entries 1-3
2B DS DOF % Scheme 3.3 12777, £TAKF (T MU U LAHLWITHRT
TRATDHKBIEHA A NCL->T3ADHTa AR Z D, 20 L &KkHE
b7 U LR THE B 2ROV RO T O R+ B A e L7
WeEBXHND, Ledio T, KFET MU UL EKEMAEDE TR TIE
IKIBAEMIA A DEOFERTHH L EZ LN TVD I, $ENT 34 D7 v h
ACRISA Y F AT T = =TI D 2 ET 3ABAEL D, RHITE
FIEDOKNDGFET DHE., 3R KIZL->THitfEEN 35 25 x5, £D1% 3-5
ORI A F > DRBHE L Ty a—(@), 70037 =1 (b)) DNk
MET LT 3-4A DFHAESNICEBETE L, LTEN > TRPITAEEEOKR L
IMFELZRWGE . 34 KICE o TR SAUZLS K 2D | 3-4 OFAENIH &
o, TORE, 35 DIERNH ELIZEEZBND,

Scheme 3.3.  Regeneration of substrate 3-4 by an excess amount of H,O
1. deprotonation

by NaH or OH
2. PhNCS

path (a) or (b)

D, 3515 3-9 A L7-(Scheme 3.4), hU A RU AF L YLy T
FBITAE LTHWE T DU BIRERECOSIC L 0 3-6Y %1572, IBGEHS
T, MY Z ootz VW C3-6 % 37T~ B L%, AV ok
X ZT )L Int-3-1 DT E ) VI RICEY 3-8 4 L7, 3-8 % TBSOTf
& NEt; TULFRT 5 L AT X — /L OBREZFE-7-CI9fifE FaXx oy
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S—

U Ak KON EEIR 727 h D> Y vz ) — b —T LR ER N T
L 39 BWE6ivie,
Scheme 3.4. Synthesis of 3-9

Cl;CCO,H
toluene, reflux

92%

03, MeOH

-78 °C; SMe, . NH,OH

72%

TBSOTf, NEt;
MeCN
-35t0 0 °C

86%

39ML by T =0T 7Y a3 3-15 4G L7-(Scheme 3.5), 3-9 % Birch

BT & CLLAE I VAR = VB VAR IRAY ISR T S 4, mIRT 3-10 & 5
ZTee ZTHIT—BFEILICESTELRZYF LT VaFxy RN LY SREE
DN 7T U T IUVZEAR L2 Int-3-2 288 B L7272 72 & 2 7=, fit\ T
IR . TBAF #H\WT 3-10 D U bx ) — )L —F JLERT 2 B4R 2l R it
THIETIUEZRARLUZ, S ICH LT RIVUEEHSEE KTV b
L7cte, g vFEReMnice =13 — NMeaziT3H 3-12 2 mIERICTHR L
770
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Scheme 3.5.  Synthesis of trewianin aglycone 3-15

L TBSOL @ oTBS
i/liq. NH3 LIOL—/
THF, -78 °C
TBSO-L—~ /7 @ o

X 95%
X:LiorH
B Int-3-2 -
NH2NH2'H20
TBAF NEt;, EtOH, 50 °C

THF, -78 °C . |5, NEts, THF

88% 93%

o)
o
\
TMSOTf
n-BusSn 2,6-lutidine
Pd(PPhj),, LiCl CH,Cl,
CuCl, DMSO, 60 °C : SiO,, neat
78% 75%
o}
0
T ’
B 16 1. Pd/C, H,, AcOEt
2. 3M HCIl aq. MeOH
-  TVTaT Ay W - > 31
62% (2 steps)
TBSO E
H
3-14

3-UNS 312 %5 2 % B =3 — RMEOHERE ROSHERS % 73 (Scheme 3.6)°),
LI RIVUVEIERSEE RI VU311 L%, 3 URICk - TS
52 ET3larR Ty 7 b EW 3-11b 2T 5, 3-1bich H 107D
SURNKISL 3-1lc &b HEREICE DM T 7 N oAb i BRIy T OMBEE
RT3R2%52257,
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Scheme 3.6. Proposed mechanism of vinyl iodination

NH2NH2'H20
NEt,
EtOH, 50 °C, 8 h

FLIHFET 277 2 U RidE kY F U LA, EACGRFEET 3-12 &L AR Xk
GE o Stille 7y 7V T EEITSEDHZETEALE, 3-130F 2 kB LW
B3t FuXi i U kL 3-14 24537~ 9, 3-14 © C16-C17 it —ERE AT
KT D KRFBWMZ R T2, ZDOETITE D Cl4 L TMS =— 7 /L & i 5 T
L., HMOEHE—0EEH E L TH X, &EIC, TXTOV Y VIR#ERL AR
T ThLuaT =0T 7Y 3y 3-15 OBFEIZKEI LTz,

U bR LY, 24 TRARZ, AT 04 REK LEDOB, C, DERICKHT D EHE
HEWN, P47 =077 a3y 315 OGRICHLEIGATRETH D Z & 3
kol
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S35 3Tk & IR

1) Deslongchamps 513, 7 7 /31 ORE BRI I T, 3-16 12 KB LA T H#
TRV ULEEHESES &, (BRI KON AREIRIZ T o viEin s
M. 3-17 WEIETE LN L HE L5 (Scheme 3.7), & DONARERIRME
3-15 L [FIERIZE 1R EMEICEER T 5 &5 2 Hivd, [Zhang, H.; Reddy, M.
S.; Phoenix, S.; Deslongchamps, P. Angew. Chem. Int. Ed. 2008, 47, 1272.]

Scheme 3.7. Reduction of enone 3-16 using sodium borohydride

OTBDPS
NaBH,
EtOH, THF
-30 °C

96%

F72. Corey HiX, T3 VEMERKOGRMZEE LT, 3-18 IZkT 5t KV
REEITH B LAREIIC 3-19 Z 3% L7 (Scheme 3.8), ZALIZAB RN 7
AMEER DT, concave i & 7257 b D oL D b convex & 72D BHEND
FOSHET L2728 EEZ B 5, [Hong, B.-C.; Kim, S.; Kim, T.-S.; Corey, E. J.
Tetrahedron Lett. 2006, 47, 2711.]

Scheme 3.8. Reduction of ketone 3-18 using sodium borohydride

NaBH,

DME, 0 °C AcO -
C(i
Yield td ibed. “ 2
ield was not describe ACO ~0

2) Table 3.1 \ZFB W THH L 7o ik 56 % (TR)-3-4 (2 g~ % & | IR DSOS
BENMLETH T2, IR < KSHETT L(TR)-3-5 7345 5 4172 (Scheme
3.9),
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Scheme 3.9. Phenylisothiocyanation of (7R)-3-4

PhNCS (4 eq.)
NaH (20 eq.)
H,0 (0.4 eq)
THF, rt, 5 h

78%

G
(7R)-3-4 (7R)-3-5 P NHPh

3) a) Prashad, M.; Har, D.; Hu, B.; Kim, H.-Y.; Repic, O.; Blacklock, T. J. Org. Lett.
2003, 5, 125. b) Olmstead, W. N.; Margolin, Z.; Bordwell, F. G. J. Org. Chem. 1980,
45, 3295.

4) 3-4 % 3-6 |ZAH+ B JiE & LT, Barton-McCombie Bt g 351 o St i AF 4
<, FrTF— MeERATZN, BHO 35 lHEICRICEE Y, Bl E L

T 3-5°b 7345 54172 (Scheme 3.10),

Scheme 3.10. Xantation of 3-4

OCy NaH (>20 eq.)
H O THF

; CS, (20 eq.)
; Mel (40 eq.)
-40°C,8h
_—
41%
TBSO i OH TBSO
34 3-5'a S "SMe 3-5'b

byproduct

5) 3-7 DAY UVEKIZY 7 mu XA X PR TIT O LT B =T KIT K Dl
SRR S 0D BT, 3-TDARE b (Scheme 3.11), ZHEy 7 nw
AL REANCEET =T K EMA D Z & TN 2 JERITHR 0 BOSH
AT Loz B2 b5, 38T LTAY J— /WREEH, 7 =7 K
WY % LINERRE < 3-8 1572,
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Scheme 3.11.  Ozonolysis and ammonolysis of 3-7

O3, CH,Cl,
-78 °C; SMe,
: NH,OH

73%

-| NH,OH, MeOH %

80%

6) Barton, D. H. R.; Bashiardes, G.; Fourrey, J.-L. Tetrahedron 1988, 44, 147.

N3U16 312 %5258 =1va— MuZBWT, 1ELTHRO 3-12 13K
WRIZEE Y, 7V 3-20 035 5 v7=(Scheme 3.12), = 7R IRIMOBRIZEIAE
e LTHERONTMREENBZbND, Lo LEETE ROSKRHITEE L T
BOT, b FT Y URHBURCET D ISR D LEN-T2Z L6 3-20
XTI URBWMORNAERS L TWeEERLDBND,

Scheme 3.12. Formation of azine 3-20 as a byproduct

NH2NH2'H20
NEt

3
EtOH, 50 °C, 10 h
.1y, NEts, THF

3-12: 27%
3-20: 32%

8) HEERHIICH VT Merck AN U B F NV LT T hom~ T T
A —%&AT 9 & ClA AL TMS = — T L MR S 7o A pli 3-14° 3 —EBA5 S 4L
7z (Figure 3.1),
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Figure 3.1. Deprotonated butenolide 3-14°
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4.1 Nt X = DA (5 2 F)

FNoB = (A-1D)DARRZEE LT, 41 D C8LH 4 fhirFIELEIZmIT
X?H%Fﬁ%46@%%%@%bt6mmwM)ABﬁ42kiUDﬁ¢37
FU A ML ST 4-4 B L V45 1TxF LT SRR T LV R— VIR
BB BRI PUS 2 ZE N EIRAA T3, BEOY 4-6 135672 o T,
Scheme 4.1. Construction of steroid skeleton 4-6 bearing quaternary carbon at C8

Plan A
stereoselective
. OAc aldol reaction
Cyo" X X
AcO TBSO
4-3 4-6 (X = Me, CN)
(e}
+ | TfO </:/
OAc
- Plan B B
Pd- catalyzed

HO ' to0sendanin (4-1)

Z 2T, 41 O C8NLF 4 #IRFMER DA, B, C, DER LIZHFEET HZDfth
DEREDBAIEIZOWTHRFNT LI EE L, TATFA NIV X =2 @-T)D
BRI AT LT-(Scheme 4.2), 4-7 @ AB B & Hifliic L7- 4-8 ZE T /U LAW
ELTREL, AT A REHK 49025 D ERERE#MZA T, KFLFTH#ES
FUYLAZED 49Dt R RETIE CLT s M AFIE R, CTHiAr b BTN
Wi@ﬁlﬁ@%i(ﬁﬁ%i@?ﬁ% WZHEAITL 4-10 2 52 7=, AV vk EHi< A% /Y

ANk - T 411 2z, 411 ZE =3 — FRICH LIRS R. C17 i/ b

_u% RINAVZSOE L 4-12 3 bilc, ZHUde RV kde RV~
JERRODES, Cl1 i/ hr b ClO /it ReX s EnAI T84 — 12T 5 =
ETCINLT By mM—IFICR#E S22 &5 2%, TBSOTE & EtN IC K
% 4-12 DU MEEITV, NI T v Z— /L0 BHBR L7z 4-13 2 L7, fi&
12412 L RAZ= LT T L@ Stille 7y 7Y 72X 0, BEICEEEREL
SN bt =BT a A NMEEW 4-14 58 LT, ZORRENG, 49
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Scheme 4.2.  Synthesis of highly oxidized steroid 4-14

0,3, -78 °C
CH2C|2; MeZS
NaBH,, THF ; K2CO3, MeOH
S ——
86% 60%
NH2NH2'H20
NEts, EtOH, 50 °C TBSOTf, NEt,
. 15, NEts, THF CH,Cl,, 0 °C
_—
63% 96%
/O
—
n-BusSn

Pd(PPh3)y, LiCl
CuCl, DMSO, 60 °C

o T

model compound of HO '
demethyl toosendanin (4-8)

emethyl toosendanin (4-7)
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42. PV U4 T =2 OARMGE (5 3 )

W2 BEOMBEEL LI, FL Y 4 T = (4-15) DA RIFSEIC A T L 72 (Scheme
4.3), 416 Ot FU FELIZ LY 4-17 2457-%, 2 TREZE THRRFE(LIK 4-18
A UT2,4-18 12 MY Z m n gL FH S v = 1=—7 1 4-19 G BT,
VUL R T ) U VAR L 5T 420 BE 272, 4-20 D CLT AL b
DOALEER Y v ) — L —T LB L2 7 & &2 — )VEAL O BHER % £
S CI9NE R o U kic kv 4-21 2l L7z, 4-21 2% 5 Cl1
N4 b ONIARERINE 72 Birch 35t &, TBAF # 2y VL= /) — L >=—7F )L
EALOBREZ R T 4-22 B LT, 422 I LT =1 a—Y RMEZ TS
423 #1572 1%., ARG E O Stille 1y 7)) T EEITSEDHZ LT
77V REEANL, 424 OF 2 HBBLOE 3 ke Fax Lz Ukl
4-25 % 5-2 7=, 4-25 @ C16-C17 i —HEfEA Ik 2 KFIRMEzRA AL L Z D
WITILEE D CLANL TMS =—F L L Wi DT L, BRME B —DERY & L
THxTe, &BIZ, T_XTOVINREEZRETLZZEThRL YT =0T
7 3 4-26 OREEITRI LT,

Vb, For Z = OBIIEE 2 ) B LN LY 4 7 = OB
3EDIER LY, AT uA NEKEMKT S B, C,DBRICHT 5, FEMEDORE
TRERZHIEN RSN, T OBREESIENEL R AT oA NMLAWOH
WIRG RIS SnAE, BIEERTZEIC BT 5 U — ML E AR+ 2 7= 00 E
PRI 72 0 155,
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Scheme 4.3.  Synthesis of trewianin aglycone 4-26

OCy

1. NaH, PhNCS
THF
2. AIBN, (TMS);SiH

NaBH,4, THF benzene

63%

(a:p=1:45) TBSO 61% (2 steps)
a:p=1:4.

03, MeOH
Cl;CCO,H -78 °C; SMe,
toluene, reflux ; NH,OH
92% 72%
1. Lifliq. NHs
TBSOTf, NEt;3 THF, -78 °C
MeCN 2. TBAF
-35t0 0 °C THF, -78 °C
86% 84% (2 steps)
0]
(@]
N\
NH2NH2'H20 n-Bu3Sn
NEt;, EtOH, 50 °C Pd(PPh3),, LiCl
; I, NEts, THF CuCl, DMSO, 60 °C
93% 78%
O
TMSOTf
2,6-lutidine } 17
CH,Cl, TBS 16 1. Pd/C, H,, AcOEt
; SiO,, neat 2. 3M HCl aq., MeOH
75% OTMS 62% (2 steps)
TBSO
HO
_______________ -
HO™

trewianin (4-15)

51



<E

=3
S=

HE-
iR

52



H/HE FEBRIA

53



W
e
W
e

General: All reactions sensitive to air or moisture were carried out under argon
atmosphere in dry solvents under anhydrous conditions, unless otherwise noted. THF,
CH,CI;, DMF and Et,O were purified by Glass Contour solvent dispensing system
(Nikko Hansen & Co., Ltd., Osaka, Japan). All other reagents were used as supplied.
Analytical thin-layer chromatography (TLC) was performed using E. Merck Silica gel
60 F254 pre-coated plates. Flash chromatography was performed using 40-50 um
Silica-gel 60N (Kanto Chemical Co., Inc.) or 32-53 um Silica-gel BW-300 (Fuji Silysia
Chemical Ltd.). Melting points were measured on Yanaco MP-J3 micro melting point
apparatus, and are uncorrected. Optical rotations were measured on JASCO DIP-1000
Digital Polarimeter at room temperature using the sodium D line. Infrared (IR) spectra
were recorded on JASCO FT/IR-4100 spectrometer. *H and *3C NMR spectra were
recorded on JEOL JNM-ECX-500, JNM-ECA-500, or JNM-ECS-400 spectrometer.
Chemical shifts were reported in ppm on the & scale relative to CDCls (6 = 7.26 for *H
NMR), CDCl; (5 = 77.0 for *C NMR), C¢DsH (5 = 7.16 for *H NMR), CgDs (5 = 128.0
for 3C NMR), CD,HOD (5 = 3.31 for *H NMR) and CD;0D (5 = 49.0 for **C NMR),
DMSO-ds (5 = 2.5 for *H NMR) and DMSO-ds (5 = 39.52 for *C NMR) as internal
references. Signal patterns are indicated as s, singlet; d, doublet; t, triplet; g, quartet; m,
multiplet; br, broaden peak. The numbering of compounds corresponds to that of natural
product. High resolution mass spectra were measured on BRUKER DALTONICS
microTOF Il or JEOL JMS-T100LP instrument.
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BW2E FURBUVE=UVDOERME

® 0O
TMSI, (TMS),NH H,C=NMe,l
CHyCls,, -30 °C CH,Cl,
PPTS
; SiO, acetone/H,0
hexane/EtOAc OTMS 0°C
> _— >

Dess-Martin periodinane
NaHCO3, CHzclz

74% (4 steps from 2-9)

Compound 2-13. [KF-6-73 to 79] TMSI (137 pL, 0.96 mmol) was added to a mixture
of 2-9 (110 mg, 0.24 mmol) and (TMS),NH (401 pL, 1.92 mmol) in CH,Cl, (12 mL) at
-30 °C. The reaction mixture was stirred at -30 °C for 30 min, and quenched with
phosphate buffer (pH 7, 8.0 mL). The resultant mixture was extracted with CH,CI, (10
mL x3), and the combined organic layers were dried over Na,SO4. Concentration of
reaction mixture gave crude A’®-2-10, which was used for the next reaction without
further purification

H,C=NMe,l (266 mg, 1.44 mmol) was added to a solution of the above crude A’®-2-10
in CH,Cl, (12 mL) at room temperature. The reaction mixture was warmed up to 35 °C,
stirred for 5 h, and cooled to room temperature. The reaction mixture was quenched
with aqueous NaOH (2.0 N, 8.0 mL). The resultant mixture was extracted with
CHCI3/EtOH (v/iv = 2/1, 10 mL x3), and the combined organic layers were dried over
Na,SO,4. Concentration of reaction mixture gave crude Int-2-2. Hexane (10 mL) was
added to a mixture of Int-2-2 and silica gel (50 mg) at room temperature. After the
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reaction mixture was stirred at rt for 1 h, EtOAc (1.0 mL) was added to the reaction
mixture. After the reaction mixture was stirred at rt for 5 h, and filtered through a pad of
Celite with CHCI3/EtOH (v/v = 2/1). Concentration of reaction mixture gave crude 2-11,
which was used for the next reaction without further purification.

Pyridinium p-toluenesulfonate (362 mg, 1.44 mmol) was added to a solution of the
above crude 2-11 in acetone/H,O (v/v = 10/1, 13.2 mL) at 0 °C. The reaction mixture
was stirred at 0 °C for 1.5 h, and quenched with saturated agueous NaHCO3 (10 mL).
The resultant mixture was extracted with CHCI3/EtOH (v/v = 2/1, 10 mL x3), dried over
Na,SO,4, and concentrated to afford crude 2-12, which was used for the next reaction
without further purification.

Dess-Martin periodinane (305 mg, 0.72 mmol) and NaHCO3 (121 mg, 1.44 mmol) were
successively added to a solution of the above crude 2-12 in CH,Cl, (10 mL) at room
temperature. The reaction mixture was stirred at room temperature for 3 h, and was
quenched with saturated aqueous NaHCOjz; (10 mL). The resultant solution was
extracted with CH,Cl, (10 mL x3), and the combined organic layers were washed with
brine (10 mL), dried over Na,SO,, and concentrated. The residue was purified by flash
column chromatography (silica gel 10 g, hexane/EtOAc 4:1 to 2:1) to afford compound
2-13 (83.1 mg, 0.18 mmol) in 74% yield over 4 steps: colorless solid; *H NMR (400
MHz, CgDs) 6 0.08 (6H, s, CH3 of TBSx2), 0.78 (3H, s), 0.81-0.96 (3H, m), 1.01 (9H, s,
t-Bu of TBS), 1.24 (1H, m), 1.49 (1H, m), 1.58 (1H, d, J = 17.4 Hz), 1.64 (1H, d, J =
7.3, 2.7 Hz), 1.72 (1H, m), 1.81-1.84 (1H, m), 1.91 (1H, dd, sJ = 16.9, 4.1 Hz),
1.98-2.00 (3H, m), 2.07 (1H, d, J = 14.6 Hz), 2.27 (1H, d, J = 14.6 Hz), 2.41 (1H, s),
3.38 (1H, m, H3), 3.41 (1H, d, J = 11.0 Hz, H19a), 3.70 (1H, d, J = 10.5 Hz, H19b),
4.98 (1H, s), 5.88 (1H, s), 6.17 (1H, s).

Triketone 2-6. [KF-6-81] A suspension of compound 2-13 (9.8 mg, 20.7 umol) and
Pd/C (10 wt%, 10 mg) in EtOH (21 mL) was exposed under H, atmosphere. The
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reaction mixture was stirred at room temperature for 2.5 h, and filtered through a pad of
Celite with EtOAc. The filtrate was concentrated, and the residue was purified by flash
column chromatography (silica gel 1.0 g, hexane/Et,O 2:1) to afford triketone 2-6 (7.5
mg, 15.8 pmol) in 76% vyield. (8R)-2-6: colorless solid; *H NMR (400 MHz, CDCls) &
0.04 (6H, s, CH3; of TBSx2), 0.87 (9H, s, t-Bu of TBS), 1.06 (3H, s), 1.21 (3H, 9),
1.24-1.28 (3H, m), 1.40-1.46 (2H, m), 1.94 (1H, d, J = 14.2 Hz), 1.97-1.99 (2H, m),
2.02 (1H,t,J=3.7 Hz), 2.17 (1H, dd, J = 13.3, 2.9 Hz), 2.54 (1H, d, J = 13.8 Hz), 2.60
(1H, d, J = 4.1 Hz), 2.64 (1H, d, J = 4.6 Hz), 2.90-2.97 (1H, m), 3.01 (1H,d, J =14.2
Hz), 3.09-3.13 (1H, m), 3.65 (1H, m, H3), 3.94 (1H, d, J = 10.5 Hz, H19a), 4.15 (1H, s)
4.24 (1H, d, J = 11.4 Hz, H19b), 6.29 (1H, s, H20); *C NMR (125 MHz, CDCl3) & -4.5,
15.5, 18.3, 26.0, 26.3, 29.9, 31.0, 32.9, 34.9, 35.2, 37.0, 37.9, 39.8, 42.8, 53.7, 58.4,
61.7, 71.0, 78.8, 105.0, 143.9, 212.2, 215.7, 216.9; HRMS (ESI) calcd for
C,7H42NaOeSi [M+Na'] 513.2648, found 513.2653. (8S)-2-6: colorless solid; *H NMR
(400 MHz, CDCls3) 6 0.05 (6H, s, CH3 of TBSx2), 0.87 (9H, s, t-Bu of TBS), 1.09 (3H,
s), 1.20 (3H, d, J = 6.8 Hz), 1.25-1.74 (6H, m), 1.89 (1H, m), 2.16-2.27 (3H, m), 2.38
(1H, td, J = 6.4, 2.7 Hz), 2.48 (1H, d, J = 15.6 Hz), 2.64-2.71 (2H, m), 2.75-2.85 (3H,
m), 3.63 (1H, m, H3), 3.91 (1H, d, J = 11.5 Hz, H19a), 4.16 (1H, d, J = 11.9 Hz, H19b),
6.04 (1H, s, H20).

Compound 2-15b. [KF-6-101] A solution of 2-15b (1.5 mg, 3.2 umol) in toluene (50
pL) was added to a mixture of PhSLi, prepared from PhSH (1.0 pL, 9.9 pmol) and BuLi
(6.0 uL, 9.6 umol), in toluene (100 pL) at 0 °C. After the reaction mixture was stirred at
0 °C for 30 min, the reaction mixture was warmed up to 35 °C, stirred for 30 min. The
reaction mixture was quenched with saturated aqueous NH4CI (200 uL). The resultant
solution was extracted with EtOAc (1.0 mL x3). The combined organic layers were
washed with brine (1.0 mL), dried over Na,SO,, and concentrated. The residue was
purified by flash column chromatography (silica gel 200 mg, hexane/Et,O 20:1 to 2:1)
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to afford compound 2-15b (1.8 mg, 3.1 pmol) in 97% vyield: colorless solid; *H NMR
(400 MHz, CDCl3) 6 0.08 (6H, s, CH3z of TBSx2), 0.75 (3H, s), 1.01 (9H, s, t-Bu of
TBS), 1.24-1.40 (2H, m), 1.42-1.60 (2H, m), 1.65-1.71 (2H, m), 1.80-1.84 (2H, m),
1.87-1.93 (2H, m), 1.96-2.07 (2H, m), 2.10-2.18 (2H, m), 2.40-2.45 (1H, m), 3.10-3.16
(1H, m), 3.34-3.39 (3H, m), 3.46-3.49 (2H, m), 3.78 (1H, d, J = 11.9 Hz), 6.09 (1H, s),
6.90-6.96 (2H, m), 7.05 (1H, t, J = 7.8 Hz), 7.49 (2H, d, J = 8.7 Hz).

Compound 2-15c. [KF-6-45] To a THF suspension (1.0 mL) of Co(acac), (19.4 mg,
75.3 umol) was added DIBAL in hexane (1.0 M, 73 uL, 72.9 umol) at -78 °C, and the
mixture was stirred for 10 min. A THF solution (200 pL) of 2-13 (11.5 mg, 24.3 pumol)
was then added dropwise. The reaction mixture was gradually warmed to 0 °C with
stirring for 2 h, and then the reaction mixture was quenched with saturated aqueous
NH4Cl (1 mL). The resultant solution was extracted with Et,O (1.0 mL x3). The
combined organic layers were washed with brine (1.0 mL), dried over Na,SO,4, and
concentrated. The residue was purified by flash column chromatography (silica gel 1.2
g, hexane/Et,0O 3:1 to 1:1) to afford compound 2-15c¢ (4.6 mg, 9.4 umol) in 40% yield:
colorless solid; *H NMR (400 MHz, CDCls) & 0.04 (6H, s, CH; of TBSx2), 0.87 (9H, s,
t-Bu of TBS), 1.06 (3H, s), 1.21 (3H, s), 1.24-1.28 (3H, m), 1.40-1.46 (2H, m), 1.94 (1H,
d, J=14.2 Hz), 1.97-1.99 (2H, m), 2.02 (1H, t, J = 3.7 Hz), 2.17 (1H, dd, J = 13.3, 2.9
Hz), 2.54 (1H, d, J = 13.8 Hz), 2.60 (1H, d, J = 4.1 Hz), 2.64 (1H, d, J = 4.6 Hz),
2.90-2.97 (1H, m), 3.01 (1H, d, J = 14.2 Hz), 3.09-3.13 (1H, m), 3.65 (1H, m, H3), 3.94
(1H, d, J=10.5 Hz, H19a), 4.15 (1H, s) 4.24 (1H, dd, J = 11.4, 1.8 Hz, H19b), 6.29 (1H,
s, H20); *C NMR (125 MHz, CDCl;) & -4.5, 15.5, 18.3, 26.0, 26.3, 29.9, 31.0, 32.9,
34.9,35.2,37.0,37.9,39.8,42.8, 53.7, 58.4, 61.7, 71.0, 78.8, 105.0, 143.9, 212.2, 215.7,
216.9; HRMS (ESI) calcd for C,7H4NaOgSi [M+Na'] 513.2648, found 513.2653.
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Compound 2-15d. [KF-6-27] Dry MeOH (0.5 mL) was added to a stirred solution of
Sml, (0.1 M in THF, 1.5 mL, 150 umol) at 0 °C and the resulting solution was stirred
for 10 min. 2-13 (7.1 mg, 15.0 umol) in THF (0.5 mL) was added, and the resultant
solution stirred at 0 °C for 30 min. The resultant solution was warmed to reflux
temperature, and stirred for 30 min. The reaction mixture was quenched by opening to
the air, followed by the addition of saturated aqueous NaCl (2.0 mL). The aqueous layer
was separated and extracted with EtOAc (3.0 mL x3). The combined organic extracts
were dried over Na;SO4, and concentrated. The residue was purified by flash column
chromatography (silica gel 1.0 g, hexane/EtOAc 10:1 to 2:1) to afford compound 2-15d
(2.2 mg, 4.6 pmol) in 31% yield: colorless solid; *H NMR (400 MHz, CDCls) & 0.05
(6H, s, CH3 of TBSx2), 0.88 (9H, s, t-Bu of TBS), 1.05 (3H, s, H18), 0.78-0.82 (2H, m),
1.44-1.54 (2H, m), 1.58-1.69 (2H, m), 1.71-1.81 (2H, m), 1.85-1.90 (2H, m), 2.04-2.15
(4H, m), 2.26 (1H, m, H16b), 2.38 (1H, m, H6a), 2.50 (1H, m, H16a), 2.61 (1H, d, J =
15.6 Hz, H21a), 2.88 (1H, t, J = 11.0 Hz, H8), 3.66 (1H, m, H3), 4.09 (1H, d, J = 11.0
Hz, H19a), 4.30 (1H, d, J = 11.0, H19b), 6.15 (1H, s, H20); *C NMR (125 MHz,
CDCl3) 6 -4.5, 18.3, 20.4, 26.0, 31.3, 31.4, 34.9, 35.3, 38.3, 38.4, 39.0, 39.1, 43.2, 44,5,
49.8, 55.3, 55.6, 62.3, 71.3, 80.4, 109.1, 139.9, 209.5, 221.9; HRMS (ESI) calcd for
C27H4NaOsSi [M+Na'] 497.2699, found 497.2702.

Dimer 2-16. colorless solid; *H NMR (500 MHz, CDCls) & 0.06 (6H, s, CH3 of TBSx2),
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0.09 (6H, s, CH; of TBSx2), 0.88 (3H, s), 1.00 (9H, s, t-Bu of TBS), 1.01 (9H, s, t-Bu
of TBS), 1.06 (3H, s), 1.17-1.25 (3H, m), 1.32-1.35 (2H, m), 1.44-1.69 (7H, m),
1.74-1.79 (3H, m), 1.82-1.88 (2H, m), 1.93-2.00 (5H, m), 2.02-2.12 (6H, m), 2.19-2.28
(5H, m), 2.49 (1H, d, J = 14.3 Hz), 2.57-2.62 (1H, m), 2.65 (1H, d, J = 14.9 Hz),
3.30-3.32 (1H, m), 3.43-3.45 (1H, m), 3.54 (1H, d, J = 12.0 Hz), 3.72 (1H, d, J = 10.9
Hz), 3.83 (1H, d, J = 10.9 Hz), 4.00 (1H, d, J = 11.5 Hz), 6.13 (1H, s), 6.25 (1H, s); **C
NMR (125 MHz, CDCls) 5 -4.5, -4.3, 16.4, 18.3, 18.3, 20.9, 22.2, 26.1, 26.1, 29.1, 30.9,
31.3, 32.1, 32.5, 33.1, 33.4, 34.8, 35.0, 35.2, 35.3, 36.3, 37.0, 38.6, 38.9, 40.3, 42.1,
46.4, 52.8, 58.1, 58.1, 62.1, 62.5, 71.0, 71.1, 85.0, 104.3, 107.2, 109.0, 142.4, 143.3,
144.7, 204.5, 213.4, 214.8, 215.3, 215.6; HRMS (ESI) calcd for Cs;HgoNaO1Sis
[M+Na*] 967.5188, found 967.5203.

Diketone 2-23. [KF-7-105] Dess-Martin periodinane (52.2 mg, 123 umol) and NaHCO3
(20.7 mg, 246 umol) were successively added to a solution of 2-22 (18.6 mg, 30.8
umol) in CH,CI; (3.1 mL) at room temperature. The reaction mixture was stirred at
room temperature for 5 h, and was quenched with saturated aqueous NaHCO3 (3.0 mL).
The resultant solution was extracted with CH,Cl, (3.0 mL x3), and the combined
organic layers were washed with brine (3.0 mL), dried over Na,SO,, and concentrated.
The residue was purified by flash column chromatography (silica gel 5.0 g,
hexane/EtOAc 10:1 to 5:1) to afford diketone 2-23 (16.5 mg, 27.5 umol) in 89% yield:
colorless solid; *H NMR (400 MHz, CDCls) & 0.06 (6H, s, CH3 of TBSx2), 0.22 (6H, s,
CHj3 of TBSx2), 0.88 (9H, s, t-Bu of TBS), 0.96 (9H, s, t-Bu of TBS), 1.09 (3H, s),
1.64-1.71 (3H, m), 1.77-1.86 (3H, m), 2.00-2.08 (3H, m), 2.18 (1H, s), 2.33-2.45 (1H,
m), 2.76-2.83 (3H, m), 2.86-2.89 (1H, m), 2.96 (1H, d, J = 15.1 Hz), 3.46 (1H, dd, J =
10.1, 1.4 Hz), 3.61-3.66 (1H, m), 3.97 (1H, d, J = 10.6 Hz), 6.17 (1H, s); LRMS (ESI)
calcd for C33H53NNaOsSi, [M+Na+] 622.3360, found 622.1520.
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Compound 2-7. [KF-7-111] Diketone 2-23 (4.7 mg, 7.8 pumol) and
N-(5-Chloro-2-pyridyl)bis(trifluoromethanesulfonyl)imide (12.3 mg, 31.2 pumol) were
dissolved in THF (0.8 mL) at -78 °C. Then the freshly prepared KN(TMS), solution (0.5
M in toluene, 62.7 pL, 31.2 pmol) was added dropwise to the solution at the same
temperature. The reaction mixture was stirred for 20 min, and then quenched with
saturated aqueous NH4CI (1.0 mL). The resulting mixture was extracted with EtOAc
(1.0 mL x3), and the combined organic layers were dried over Na,SO, and concentrated.
The residue was purified by flash column chromatography (silica gel 600 mg,
hexane/EtOAc 20:1 to 10:1) to afford 2-7 (3.5 mg, 4.1 umol) in 52% yield: colorless
solid; 'H NMR (400 MHz, CDCls) & 0.06 (6H, s, CHs of TBSx2), 0.22 (6H, s, CH; of
TBSx2), 0.69 (1H, m), 0.88 (9H, s, t-Bu of TBS), 0.97 (9H, s, t-Bu of TBS), 1.25-1.30
(5H, m), 1.67-1.81 (5H, m), 2.00-2.08 (1H, m), 2.24 (1H, s), 2.53 (1H, d, J = 15.6 Hz),
2.92 (1H, d, J =15.1 Hz), 3.47 (1H, d, J = 11.0 Hz), 3.56-3.63 (1H, m), 3.98 (1H, dd, J
=11.0, 1.8 Hz), 6.04 (1H, d, J = 3.2 Hz), 6.06 (1H, d, J = 3.2 Hz), 6.16 (1H, 3).

Compound 2-33. [KF-3-155] NaBH, (48.0 mg, 1.28 mmol) was added to a solution of
2-32 (146 mg, 0.32 mmol) in THF (16 mL) at room temperature. The reaction mixture
was stirred at room temperature for 10 min, cooled to -40 °C, and then quenched with
saturated aqueous NH4CI (20 mL). The resulting mixture was extracted with EtOAc (20
mL x3), and the combined organic layers were washed with saturated aqueous NaHCO3
(20 mL), dried over Na,SOy4, and concentrated. The residue was purified by flash
column chromatography (silica gel 10 g, hexane/EtOAc 2:1 to 1:1) to afford 2-33 (121
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mg, 0.26 mmol) in 83% yield: colorless solid; *H NMR (400 MHz, C¢Dg) & 0.08 (6H, s,
CHj; of TBSx2), 0.96 (3H, s, H18), 1.02 (9H, s, t-Bu of TBS), 1.15-1.29 (4H, m),
1.40-1.54 (6H, m), 1.67-1.80 (2H, m, H5, 8), 1.99-2.09 (4H, m), 2.65 (1H, d, J = 13.7
Hz, H9), 3.29 (1H, d, J = 11.4 Hz, H19a), 3.58 (1H, m, H7), 3.59 (1H, m, H3), 3.91 (1H,
d, J = 11.4 Hz, H19b), 6.21 (1H, s, H20); LRMS (ESI) calcd for C,sHsNaOsSi
[M+Na'] 485.2699, found 485.5782.

O 0, -78°C O NH,NH,-H,0 OH l
CH,Cl,; Me,S Ets, EtOH, 50 °C
) K2CO3, MeOH ) |2, NEt3, THF
_—
o o .,
60% 1850 63% 1850 - ‘OH
2-35

Compound 2-34. [KF-4-105, 109] Ozone was bubbled into a solution of compound
2-33 (90.2 mg, 0.19 mmol) in CH,CI; (9.0 mL) at -78 °C for 15 min. Excess 0zone was
removed by bubbling of O, for 2 min, and then Me,S (1.5 mL) was added to the
solution. The resultant solution was warmed to room temperature, stirred for 12 h, and
concentrated. Then K,CO3 (53.8 mg, 0.38 mmol) was added to a solution of the crude in
MeOH (10 mL) at room temperature. The reaction mixture was stirred for 1.5 h, and
guenched with saturated aqueous NH4CI (10 mL). The resultant mixture was extracted
with CH,Cl, (10 mL x3). The organic layer was dried over Na;SO,4. The solution was
concentrated, and the residue was purified by flash column chromatography (silica gel
10 g, hexane/EtOAc 1:1) to afford compound 2-34 (47.0 mg, 96.0 umol)

NH>NH-H,0 (46.6 uL, 0.96 mmol) and Et3N (133 pL, 0.96 mmol) were successively
added to a solution of 2-34 (47.0 mg, 96.0 umol) in EtOH (5.0 mL). The reaction
mixture was stirred at 50 °C for 12 h, cooled to room temperature, and concentrated.
Then a solution of 1, (48.7 mg, 0.19 mmol) in THF (1.0 mL) was added to a solution of
the residue and EtsN (80 uL, 0.58 mmol) in THF (4.0 mL) at room temperature. The
mixture was stirred at room temperature for 30 min, and quenched with a mixture of
saturated aqueous Na,S,03 (2.5 mL) and saturated aqueous NaHCO3; (2.5 mL). The
resultant mixture was extracted with EtOAc (5 mL x3), and the combined organic layers
were washed with brine (5.0 mL), dried over Na,SO, and concentrated. The residue was
purified by flash column chromatography (silica gel 10 g, hexane/EtOAc 3:1) to afford
compound 2-35 (26.2 mg, 45.4 umol) in 24% vyield over 2 steps. 2-35: colorless solid;
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'H NMR (500 MHz, CDCls) & 0.05 (6H, s, CH3 of TBSx2), 0.87 (9H, s, t-Bu of TBS),
0.96 (1H, m), 1.20 (3H, s, H18), 1.31-1.49 (7H, m), 1.87-1.91 (2H, m), 2.12 (1H, td, J =
13.8, 2.3 Hz), 2.17 (1H, d, J = 13.2 Hz), 2.52 (1H, dd, J = 14.3, 1.7 Hz), 2.69 (1H, d, J
= 16.6 Hz, H15a), 2.74 (1H, d, J = 17.8 Hz, H15b), 3.68 (1H, m, H3), 3.71 (1H, d, J =
9.2 Hz, H19a), 4.08 (1H, d, J = 9.2 Hz, H19b), 4.38 (1H, s, H7), 6.04 (1H, s, H16);
LRMS (ESI) calcd for CsH4;INaOsSi [M+Na+] 599.1666, found 599.1269.

Compound 2-36. [KF-4-7] TBSOTf (96.0 uL, 0.42 mmol) was added to a mixture of
2-35 (24.1 mg, 41.8 pumol) and EtzN (116 pL, 0.84 mmol) in CH,Cl, (2.0 mL) at 0 °C.
The reaction mixture was stirred at 0 °C for 30 min, and quenched with phosphate
buffer (pH 7, 2.0 mL). The resultant mixture was extracted with CH,Cl, (2.0 mL x3),
and the combined organic layers were dried over Na,SO4 and concentrated. The residue
was purified by flash column chromatography (silica gel 5.0 g, hexane/EtOAc 10:1 to
8:1) to afford compound 2-36 (33.7 mg, 41.8 umol) in 100% yield: colorless solid; *H
NMR (400 MHz, C¢Dg) & -0.02 (6H, s, CH3 of TBSx2), 0.05-0.11 (12H, s, CHs of
TBSx4), 0.83 (9H, s, t-Bu of TBS), 0.86-0.96 (2H, m), 0.98-1.00 (18H, s, t-Bu of
TBSx2), 1.15-1.48 (7H, m), 1.53-1.61 (2H, m), 1.83-1.89 (2H, m), 2.31 (1H, dd, J =
12.8, 2.3 Hz), 2.39 (1H, d, J = 11.9 Hz), 2.63 (1H, d, J = 12.8 Hz), 2.73 (1H, d, J = 14.6
Hz), 2.90 (1H, d, J = 12.4 Hz), 3.68-3.71 (2H, m, H3, H19a), 3.79 (1H, d, J = 11.0 Hz,
H19b), 4.23 (1H, s, H7), 5.85 (1H, s, H16); LRMS (ESI) calcd for C37HgINaOsSis
[M+Na'] 827.3395, found 827.1815.
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Compound 2-41. [KF-4-115] A Schlenk tube was charged with Pd(PPhs), (18.8 mg,
16.3 pumol), LiCl (dried by a heat gun for 5 min in vacuo, 20.7 mg, 0.49 mmol), and
CuCl (32.2 mg, 0.33 mmol) in glove box filled with Ar. The solution of 2-36 (26.2 mg,
32.5 umol) in DMSO (2.3 mL), and stannyl furan (116 mg, 0.33 mmol) in DMSO (1.0
mL) were added to the tube, and the mixture was degassed by the freeze-thaw procedure
(x3). The reaction mixture was stirred at 60 °C for 1 h, cooled to room temperature, and
quenched with phosphate buffer (pH 7, 5.0 mL). The resultant mixture was extracted
with EtOAc (5.0 mL x3), and the combined organic layers were washed with brine (5.0
mL), dried over Na,SO4. The solution was filtered through a column (10% (w/w) KF
contained silica gel, 5.0 g) with EtOAc. The filtrate was concentrated, and the residue
was further purified by flash column chromatography (silica gel 5.0 g, hexane/EtOAc
80:1 to 20:1) to afford compound 2-41 (11.5 mg, 15.4 umol) in 47% yield: colorless
solid; *H NMR (400 MHz, CgDg) & -0.14 (3H, s, CHs of TBS), -0.06 (3H, s, CHs of
TBS), 0.01 (3H, s, CH3 of TBS), 0.12 (9H, s, CH3 of TBSx3), 0.85 (9H, s, t-Bu of TBS),
0.88 (9H, s, t-Bu of TBS), 0.99 (9H, s, t-Bu of TBS), 1.15-1.69 (11H, m), 1.86-1.90 (2H,
m), 2.46-2.53 (2H, m), 2.69-2.79 (2H, m), 3.10 (1H, d, J = 12.4 Hz), 3.67-3.77 (3H, m),
4.18 (1H, s), 4.37 (1H, s), 5.60 (1H, t, J = 2.8 Hz), 6.29 (1H, t, J = 2.3 Hz), 7.05 (1H, t,
J = 1.4 Hz), 7.26 (1H, s); LRMS (ESI) calcd for C4;H72NaO4Siz [M+Na'] 767.4534,
found 767.4170.

WIE PLU4T=VDERME

(7TR)-3-4
Compound 3-4, (7R)-3-4. [KF-8-99] NaBH, (53.2 mg, 1.39 mmol) was added to a
solution of 3-3 (390 mg, 0.70 mmol) in THF (70 mL) at room temperature. The reaction

mixture was stirred at room temperature for 30 min, cooled to 0 °C, and then quenched
with saturated aqueous NH4Cl (50 mL). The resulting mixture was extracted with
EtOAc (50 mL x3), and the combined organic layers were washed with saturated
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aqueous NaHCO3; (50 mL), dried over Na,SQ,4, and concentrated. The residue was
dissolved in MeOH (50 mL), and KOH (100 mg) was added to the solution for
hydrolysis of the corresponding borate complex. The solution was concentrated to
remove trimethyl borate azeotropically. The residue was again dissolved in MeOH (50
mL), and the solution was concentrated (the procedure was repeated four times). The
residue was dissolved in a mixture of CH,Cl, (50 mL) and H,O (10 mL), and the
solution was neutralized with AcOH (1 mL). Then NaHCO3 was added to the resultant
mixture to quench excess AcCOH. After brine (20 mL) was added to the mixture, the
organic layer was separated. Then aqueous layer was extracted with CH,Cl, (50 mL x2),
and the combined organic layers were dried over Na,SQO,, and concentrated. The residue
was purified by flash column chromatography (silica gel 30 g, hexane/EtOAc 2:1 to
1:1) to afford 3-4 (245 mg, 0.44 mmol) and (7R)-3-4 (53.0 mg, 94.2 umol) in 63% and
14% vyields, respectively. 3-4: white crystal: m.p. 205.8-206.6 °C; [a]p™® = 11.2 (c 1.1,
CHCIy); IR (KBr) 3459, 2928, 2880, 1714, 1471, 1422, 1278, 1203, 1056 cm™; H
NMR (500 MHz, C¢Ds) & 0.13 (6H, s, CHz0f TBSx2), 0.42 (1H, td, J = 13.3, 3.7 Hz),
0.81-0.89 (3H, m), 1.03 (9H, t-Buof TBS), 1.06-1.41 (6H, m), 1.45 (3H, s, H18), 1.57
(1H, m), 1.64-1.75 (6H, m), 1.91 (1H, m), 1.97-2.05 (3H, m, H8, H11, H12), 2.11 (1H,
m), 2.23 (1H, ddd, J = 18.9, 8.0, 2.3 Hz, H16a), 2.46 (1H, dt, J = 13.8, 3.5 Hz), 2.58
(1H, dt, J = 18.9, 10.3 Hz, H16b), 3.31 (1H, d, J = 12.6 Hz, H19a), 3.35 (1H, m, H7),
3.59 (1H, m, H3), 3.72-3.77 (2H, m), 4.79 (1H, d, J = 9.2 Hz, H20); **C NMR (125
MHz, C¢Dg) 6 -4.3, -4.2, 18.3, 18.5, 24.6, 24.7, 26.0, 26.1, 27.8, 31.8, 31.8, 32.5, 33.0,
33.2, 34.6, 36.2, 36.3, 38.3, 38.4, 40.4, 43.0, 46.5, 52.4, 61.7, 71.8, 73.6, 76.5, 83.1,
100.2, 219.6: HRMS (ESI) calcd for Cs,Hs4NaOgSi [M+Na]* 585.3587, found 585.3542.
(7R)-3-4: white crystal: m.p. 128.5-129.6 °C; [a]p>* = 6.3 (c 0.9, CHCI3); IR (KBr) 3479,
2931, 2857, 1728, 1471, 1451, 1379, 1361, 1256, 1132 cm™; *H NMR (500 MHz, CgD)
§ 0.11 (6H, s, CHz of TBSx2), 0.74 (1H, td, J = 13.3, 5.2 Hz), 0.90-0.97 (2H, m), 1.02
(9H, t-Bu of TBS), 1.08-1.41 (8H, m), 1.51-1.96 (14H, m), 2.07-2.12 (3H, m), 2.22 (1H,
dd, J = 18.4, 7.5 Hz), 2.33 (1H, dt, J = 18.9, 9.8 Hz), 2.55 (1H, d, J = 13.2 Hz), 3.30
(1H, d, J = 12.0 Hz, H19a), 3.70 (1H, m), 3.77 (1H, m), 3.87-3.92 (2H, m), 4.11 (1H, s,
OH), 4.70 (1H, d, J = 9.8 Hz, H20); *C NMR (125 MHz, C¢Ds) & -6.3, -6.2, 15.2, 16.4,
22.6, 22.7, 24.1, 24.2, 28.0, 29.4, 29.9, 30.4, 31.0, 31.3, 32.1, 32.6, 34.1, 34.2, 35.0,
36.6, 39.5, 39.6, 51.7, 59.2, 63.1, 70.0, 74.2, 80.2, 98.3, 217.4: HRMS (ESI) calcd for
C32Hs4NaOgSi [M+Na]* 585.3587, found 585.3564.
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Compound 3-6. [KF-9-171, 181 to 185] To a solution of 3-4 (0.66 g, 1.17 mmol) in
THF (60 mL) was added H,O (8.4 uL, 0.47 mmol) and NaH (0.94 g, 23.5 mmol) at 0 °C.
After being stirred for 30 min, PAN=C=S (560 uL, 4.69 mmol) was added, and then the
reaction mixture was stirred for further 1 h. The reaction mixture was quenched with
phosphate buffer (pH 7, 60 mL) at 0 °C. After the resulting mixture was extracted with
EtOAc (50 mL x 3), the combined organic layers were washed with brine (50 mL),
dried over Na,SO,, and concentrated. The residue was purified by flash column
chromatography (silica gel 60 g, hexane/EtOAc 4:1 to 2:1) to afford thiocarbamate 3-5
(0.72 @). 3-5: HRMS (ESI) calcd for CzgHsoNaOgSSi [M+Na]® 720.3730, found
720.3759.

To a solution of thiocarbamate 3-5 (0.72 g, 1.03 mmol), AIBN (84.3 mg, 0.52 mmol),
and (TMS)3SiH (3.2 mL, 10.3 mmol) in benzene (100 mL) was degassed by
freeze-thaw procedure (x 3). The solution was stirred at reflux temperature for 15 h.
The solution was directly purified by flash column chromatography (50 g,
hexane/EtOAc 4:1) to afford compound 3-6 (0.43 g, 0.79 mmol) in 56% over 2 steps.
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To a solution of (7R)-3-4 (46.8 mg, 83.1 umol) in THF (4.0 mL) was added H,O (0.6
pL, 33.2 umol) and NaH (40.0 mg, 1.66 mmol) at room temperature. After being stirred
for 30 min, PhAN=C=S (40 pL, 0.33 mmol) was added, and then the reaction mixture
was stirred for further 10 h. The reaction mixture was quenched with phosphate buffer
(pH 7, 5.0 mL) at 0 °C. After the resulting mixture was extracted with EtOAc (5.0 mL x
3), the combined organic layers were washed with brine (5.0 mL), dried over Na;SO,,
and concentrated. The residue was purified by flash column chromatography (silica gel
6.0 g, hexane/EtOAC 4:1 to 2:1) to afford thiocarbamate (7R)-3-5 (45.0 mg). (7R)-3-5:
HRMS (ESI) calcd for CzgHsgNaOgSSi [M+Na]* 720.3730, found 720.3744.

To a solution of thiocarbamate (7R)-3-5 (45.0 mg, 64.5 umol), AIBN (5.3 mg, 32.3
umol), and (TMS)3SiH (200 pL, 0.65 mmol) in benzene (6.5 mL) was degassed by
freeze-thaw procedure (x 3). The solution was stirred at reflux temperature for 15 h.
The solution was directly purified by flash column chromatography (5.0 g,
hexane/EtOAc 4:1) to afford compound 3-6 (25.3 mg, 46.3 umol) in 56% over 2 steps:
white crystal: m.p. 215.6-216.4 °C; [a]p'’ = 26.6 (c 0.9, CHCI5); IR (KBr) 2929, 2857,
1733, 1456, 1255, 1097, 1062, 957, 835, 773 cm™; *H NMR (500 MHz, CsDs) & 0.14
(6H, s, CHz of TBSx2), 0.54 (1H, td, J = 13.5, 4.6 Hz), 0.70-0.77 (2H, m), 0.84-0.90
(3H, m), 1.01-1.24 (15H, m), 1.30-1.40 (4H, m), 1.54-1.63 (4H, m), 1.67-1.72 (3H, m),
1.74-1.80 (3H, m), 1.89 (1H, m), 1.98 (1H, d, J = 14.9 Hz), 2.05 (1H, m), 2.10-2.16 (2H,
m), 2.31 (1H, dt, J = 19.5, 9.2 Hz), 2.54 (1H, dt, J = 13.2, 3.5 Hz), 3.36 (1H, d, J = 12.0,
H19a), 3.65 (1H, m, H3), 3.77 (1H, m), 3.86 (1H, d, J = 12.1 Hz, H19b), 4.69 (1H, d, J
= 9.2 Hz, H20); *C NMR (125 MHz, C¢Ds) & -4.3, -4.2, 17.6, 18.3, 24.6, 24.7, 25.6,
26.0, 26.1, 26.3, 28.5, 31.8, 31.9, 32.4, 33.2, 33.3, 34.6, 36.3, 36.4, 38.3, 39.0, 43.1,
47.2, 52.5, 62.0, 72.0, 76.2, 82.2, 100.2, 218.9: HRMS (ESI) calcd for C3;Hs4NaOsSi
[M+Na]" 569.3638, found 569.3674.

Compound 3-7. [KF-9-145] The solution of compound 3-6 (54.1 mg, 98.9 umol) and
trichloroacetic acid (48.5 mg, 0.30 mmol) in toluene (10 mL) was stirred at reflux
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temperature for 1.5 h. After the reaction mixture was cooled to room temperature, the
mixture was quenched by saturated aqueous NaHCO3 (10 mL). The resultant mixture
was extracted by EtOAc (10 mL x 3), and then the combined organic layers were
washed with brine (10 mL x 1), dried over Na,SO,4, and concentrated. The residue was
purified by flash column chromatography (silica gel 5.0 g, hexane/EtOAc 4:1) to afford
compound 3-7 (60.3 mg, 0.13 mmol) in 100% vyield: white crystal: m.p. 205.6-207.2 °C;
[a]o"” = -50.1 (c 0.5, CHCIs); IR (KBr) 2928, 2856, 2372, 2346, 1733, 1671, 1449,
1369, 1257, 1093, 939, 867, 835, 772 cm™; *H NMR (500 MHz, C¢Ds) & 0.14 (6H, s,
CHsof TBSx2), 0.61-0.75 (3H, m), 0.84-0.88 (2H, m), 1.05 (9H, t-Bu of TBS), 1.11 (1H,
dd, J = 13.2, 3.5 Hz), 1.26 (1H, td, J = 10.9, 3.5 Hz), 1.31-1.41 (3H, m), 1.46 (1H, d, J
= 13.8 Hz), 1.54-1.58 (3H, m), 1.65-1.69 (1H, m), 1.75-1.78 (1H, m), 1.81-1.83 (1H, m),
2.11-2.18 (2H, m), 2.34 (1H, dt, J = 19.5, 9.8 Hz), 3.51 (1H, d, J = 10.9, H19a), 3.68
(1H, m, H3), 3.97 (1H, d, J = 11.5 Hz, H19b), 5.92 (1H, H20); *C NMR (125 MHz,
CeDs) 6 -4.3, -4.2, 13.7, 18.3, 25.0, 26.1, 26.9, 28.6, 32.2, 32.9, 33.7, 34.4, 36.4, 38.5,
42.4, 453, 47.8, 55.2, 63.2, 72.1, 81.7, 110.7, 137.2, 218.4: HRMS (ESI) calcd for
C26H42NaO,4Si [M+Na]* 469.2750, found 469.2784.

Compound 3-8. [KF-9-137] Ozone was bubbled into a solution of compound 3-7 (111
mg, 0.25 mmol) in MeOH (12 mL) at -78 °C for 5 min. Excess ozone was removed by
bubbling of O, for 2 min, and then Me,S (12 mL) was added to the solution. The
resultant solution was warmed to room temperature, stirred for 12 h, and concentrated.
Then aqueous NH3 (28%, 12 mL) was added to the solution, and the reaction mixture
was stirred at room temperature for 5 h. The solution was concentrated, and the residue
was purified by flash column chromatography (silica gel 10 g, hexane/EtOAc 1:1) to
compound 3-8 (80.2 mg, 0.18 mmol) in 72% yield: Equilibrium mixture of hemiacetal
3-8 and ring-opened product 3-8 was observed under CDClI; solvent. 3-8: HRMS (ESI)
calcd for Cs5H42NaOsSi [M+Na]* 473.2699, found 473.2714.
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TBS-enol ether 3-10. [KF-9-143 to 145] TBSOTT (464 uL, 2.02 mmol) was added to a
solution of 3-8 (90.9 mg, 0.20 mmol) and Et3N (560 uL, 4.03 mmol) in MeCN (20 mL)
at -35 °C. The mixture was stirred at same temperature for 10 min, and then at 0 °C for
20 min, respectively. After the reaction mixture was quenched by saturated aqueous
NaHCOj3; (20 mL), the resultant solution was extracted with CH,Cl, (20 mL x 3). The
combined organic layers were washed with brine (20 mL x 1), dried over Na,SO,4, and
concentrated. The residue was purified by column chromatography (silica gel 10 g,
hexane/EtOAc 20:1 to 10:1) to afford compound 3-9 (237 mg). 3-9: HRMS (ESI) calcd
for C37H7oNaOsSiz [M+Na]* 701.4429, found 701.4402.

A Schlenk tube equipped with a dry-ice condenser was charged with liquid NH; (ca. 30
mL), and then Li metal (170 mg, 24.3 mmol) was added under Ar atmosphere. The blue
solution was stirred -78 °C for 1 h, and then a solution of 3-9 (237 mg) in THF (6.0 mL)
was added to the blue solution. The reaction mixture was stirred at -78 °C for 30 min,
guenched with saturated aqueous NH4CI (10 mL). The resultant mixture was extracted
with EtOAc (10 mL x 3), and the combined layers were washed with brine (5 mL),
dried over Na,SO,, and concentrated. The residue was purified by flash column
chromatography (silica gel 10 g, hexane/EtOAc 20:1 to 10:1) to afford TBS-enol ether
3-10 (65.6 mg, 96.3 umol) in 48% vyield over 2 steps and to recover compound 3-9 (34.9
mg, 51.4 pmol) in 26% yield. white crystal: m.p. 150.1-151.5 °C; [a]p** = 6.6 (c 0.5,
CHCIy); IR (KBr) 3485, 2954, 2929, 2886, 2857, 1637, 1471, 1254, 1235, 1091, 1065,
873, 836, 776 cm™; *H NMR (500 MHz, C¢Ds) & 0.00-0.15 (18H, s, CH3 of TBSx6),
0.91 (9H, t-Bu of TBS), 0.95 (9H, t-Bu of TBS), 0.97-1.15 (15H, m, Hla, H5, H6x2,
H7a, H9, t-Buof TBS), 1.31 (3H, s, H18x3), 1.54-1.69 (4H, m, H2x2, H12a, H4a), 1.76
(1H, m, H8), 1.85 (1H, m, H4b), 2.02 (1H, dd, J = 14.9, 2.9 Hz, H15a), 2.24 (1H, m,
H7b), 2.32 (1H, dd, J = 13.2, 3.4 Hz, H12b), 2.58 (1H, d, J = 15.5 Hz, H15b), 2.99 (1H,
m, H1b), 3.35 (1H, d, J = 4.0 Hz, OH), 3.68 (1H, m, H3), 3.87 (2H, m, H19x2), 4.01
(1H, m, H11), 4.38 (1H, H16); *C NMR (125 MHz, C¢Ds) & -5.7, -5.0, -4.8, -4.2, -4.1,
16.1, 18.3, 18.4, 18.4, 25.8, 26.1, 26.2, 26.9, 28.9, 32.8, 35.3, 37.1, 40.4, 41.2, 41.3,
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45.1, 46.6, 51.0, 55.4, 60.9, 69.8, 71.7, 82.3, 94.0, 161.6: HRMS (ESI) calcd for
C37H7sNaOsSi3 [M+Na]+ 703.4585, found 703.4560.

Ketone 3-11. [KF-10-15] TBAF (200 uL, 0.20 mmol) was added to a solution of 3-10
(113 mg, 0.17 mmol) in THF (16 mL) at —78 °C. The reaction mixture was stirred at —78
°C for 10 min, and quenched by saturated aqueous NH4Cl (10 mL). The resultant
solution was extracted with EtOAc (10 mL x 3), and then the combined organic layers
were washed with brine (5.0 mL x 1), dried over Na,SO,, and concentrated. The residue
was purified by flash column chromatography (silica gel 10.0 g, hexane/EtOAc 10:1 to
2:1) to afford ketone 3-11 (83.2 mg, 0.15 mmol) in 88% yield: white crystal: m.p.
208.6-210.6 °C; [a]p** = 0.9 (c 0.8, CHCIy); IR (KBr) 3467, 2952, 2928, 2885, 2858,
1730, 1471, 1255, 1092, 1067, 835, 774 cm™; *H NMR (500 MHz, CDCl3) & 0.05 (6H,
s, CH;of TBSx2), 0.14 (6H, s, CH3 of TBSx2), 0.88 (9H, t-Bu of TBS), 0.93 (9H, t-Bu
of TBS), 0.98 (1H, td, J = 14.3, 3.5 Hz, H1a), 1.09-1.16 (4H, m), 1.20 (1H, dd, J = 12.6,
3.5 Hz), 1.24-1.46 (6H, m), 1.52 (1H, dd, J = 13.7, 4.0 Hz), 1.57-1.60 (1H, m),
1.66-1.72 (2H, m), 1.82 (1H, m), 1.99 (1H, m), 2.22 (1H, dt, J = 14.3, 10.3 Hz),
2.34-2.47 (2H, m, H16x2), 2.61 (1H, dt, J = 14.3, 3.5 Hz, H1b), 3.24 (1H, d, J = 4.0 Hz,
OH), 3.60 (1H, m, H3), 3.82 (1H, d, J = 10.9 Hz, H19a), 3.87 (1H, d, J = 10.9 Hz,
H19b), 3.91 (1H, m, H11); *C NMR (125 MHz, CDCls) & -5.5, -5.4, -4.4, -4.3, 14.4,
18.4, 18.4, 25.7, 26.1, 27.7, 28.4, 32.1, 33.1, 34.8, 39.7, 40.1, 41.1, 42.2, 44.9, 53.9,
54.7, 60.5, 69.8, 71.2, 82.3, 219.9: HRMS (ESI) calcd for Cz;HsgNaOsSi, [M+Na]”
589.3720, found 589.3701.
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Compound 3-12. [KF-10-19, 20] NH,NH,-H,0 (71.0 pL, 1.50 mmol) and EtsN (203
pL, 1.50 mmol) were successively added to a solution of 3-11 (83.0 mg, 0.15 mmol) in
EtOH (7.0 mL). The reaction mixture was stirred at 50 °C for 8 h, cooled to room
temperature, and concentrated. Then a solution of 1, (111 mg, 0.45 mmol) in THF (1.0
mL) was added to a solution of the residue and EtzN (203 uL, 1.50 mmol) in THF (6.0
mL) at room temperature. The mixture was stirred at room temperature for 30 min, and
quenched with a mixture of saturated aqueous Na,S,;03 (2.0 mL) and saturated aqueous
NaHCO;3 (2.0 mL). The resultant mixture was extracted with EtOAc (3.0 mL x3), and
the combined organic layers were washed with brine (3.0 mL), dried over Na,SO, and
concentrated. The residue was purified by flash column chromatography (silica gel 10.0
g, hexane/EtOAc 20:1 to 2:1) to afford compound 3-12 (90.4 mg, 0.13 mmol) in 91%
yield. white crystal: m.p. 167.0-169.0 °C; [a]p>’ = -0.5 (c 0.5, CHCls): IR (KBr) 3468,
2953, 2928, 2886, 2857, 1471, 1254, 1092, 1063, 835, 775 cm™; 'H NMR (500 MHz,
CDCls) & -0.06 (6H, s, CHzof TBSx2), 0.04 (6H, s, CH; of TBSx2), 0.78 (9H, t-Bu of
TBS), 0.83 (9H, t-Bu of TBS), 0.86-1.00 (4H, m), 1.02 (3H, s, H18), 1.06 (1H, d, J =
12.6 Hz, H12a), 1.12-1.17 (2H, m), 1.20-1.35 (2H, m), 1.47-1.49 (1H, m), 1.56-1.61
(2H, m, H7, 8), 1.80 (1H, dd, J = 13.8, 3.5 Hz, H12b), 1.94 (1H, OH), 2.01 (1H, m)
2.12 (1H, dd, J = 16.6, 2.9 Hz, H15a), 2.49 (1H, dd, J = 17.2, 1.7 Hz, H15b), 2.53 (1H,
dt, J = 14.3, 3.4 Hz, H1b), 3.39 (1H, d, J = 4.0 Hz, OH), 3.50 (1H, m, H3), 3.67 (1H, td,
J =13.2, 2.3 Hz, H11), 3.73 (1H, d, J = 10.9 Hz, H19a), 3.76 (1H, d, J = 10.9 Hz,
H19b), 6.02 (1H, s, H16); *C NMR (125 MHz, CDCls)  -5.6, -5.4, -4.4, -4.3, 18.4,
18.4, 19.6, 26.1, 27.3, 28.4, 32.1, 34.5, 39.7, 41.0, 41.6, 43.2, 45.0, 45.8, 54.9, 55.3,
60.6, 69.2, 71.3, 82.2, 110.1, 133.9: HRMS (ESI) calcd for Ca;Hs7INaO4Si, [M+Na]*
699.2738, found 699.2752.
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Butenolide 3-13. [KF-10-21] A Schlenk tube was charged with Pd(PPhs), (16.0 mg,
14.1 umol), LiCl (dried by a heat gun for 5 min in vacuo, 14.0 mg, 0.34 mmol), and
CuCl (28.0 mg, 0.28 mmol) in glove box filled with Ar. The solution of 3-12 (19.0 mg,
28.1 pmol) in DMSO (1.0 mL), and stannyl compound (52.0 mg, 0.14 mmol) in DMSO
(400 pL) were added to the tube, and the mixture was degassed by the freeze-thaw
procedure (x3). The reaction mixture was stirred at 60 °C for 2 h, cooled to room
temperature, and quenched with phosphate buffer (pH 7, 2.0 mL). The resultant mixture
was extracted with EtOAc (2.0 mL x3), and the combined organic layers were washed
with brine (2.0 mL), dried over Na,SO,4. The solution was filtered through a column
(10% (w/w) KF contained silica gel, 1.0 g) with EtOAc. The filtrate was concentrated,
and the residue was further purified by flash column chromatography (silica gel 1.0 g,
hexane/EtOAc 5:1 to 2:1) to afford butenolide 3-13 (13.9 mg, 22.0 umol) in 78% yield:
white crystal: m.p. 163.0-165.0 °C; [a]p?® = 23.8 (c 0.4, CHCI5); IR (KBr) 3470, 2951,
2927, 2857, 1785, 1755, 1744, 1620, 1463, 1254, 1093, 836, 774 cm™; *H NMR (400
MHz, CDCl3) 6 0.04 (6H, s, CH; of TBSx2), 0.16 (6H, s, CHz of TBSx2), 0.88 (9H,
t-Buof TBS), 0.94 (9H, t-Bu of TBS), 1.00-1.15 (3H, m), 1.25-1.49 (8H, m), 1.56-1.60
(2H, m), 1.69-1.72 (2H, m), 2.09-2.13 (2H, m), 2.36 (1H, dd, J = 18.8, 3.2 Hz), 2.62
(1H, d, J = 14.2 Hz), 2.74 (1H, d, J = 18.3 Hz), 3.56-3.64 (2H, m, H3, OH), 3.80-3.89
(3H, m, H11, 19x2), 4.90 (1H, dd, J = 16.5, 1.4 Hz), 5.00 (1H, dd, J = 16.5, 1.8 Hz),
5.98 (1H, s), 6.10 (1H, s); *C NMR (125 MHz, CDCls) & -5.6, -5.4, -4.4, -4.3, 18.0,
18.4, 18.4, 26.1, 26.1, 27.4, 28.4, 32.1, 34.9, 39.7, 41.0, 41.1, 44.9, 46.8, 52.7, 54.7,
60.5, 69.0, 71.2, 71.7, 85.3, 113.0, 132.1, 143.4, 158.1, 174.3: HRMS (ESI) calcd for
CasHesoNaOgSi, [M+Na]* 655.3826, found 655.3856.
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Compound 3-14. [KF-10-25] TMSOTf (23.0 uL, 128 umol) was added to a solution of
butenolide 3-13 (13.5 mg, 21.3 umol) and 2,6-lutidine (29.0 uL, 256 umol) in CH,CI,
(2.0 mL) at -78 °C. Then the solution was allowed to warm at 0 °C and stirred for 20
min. After the reaction mixture was quenched by saturated aqueous NaHCO3 (1.0 mL),
the resultant solution was extracted with CH,Cl, (1.0 mL x3). The combined organic
layers were washed with brine (1.0 mL x1), dried over Na,SO,4, and concentrated to
give the crude mixture.

Silica gel (5.0 g, Merck 40-63 um Silica-gel 60) was added to the above crude mixture
(4.5 mg) in CH.CI; (10 mL). The solvent was then removed in vacuo. The silica gel
stood at room temperature for 17 h, and passed through a cotton pad with Et,O. The
filtrate was concentrated, and the residue was purified by flash column chromatography
(silica gel 500 mg, hexane/Et,0 = 100:1 to 20:1) to afford compound 3-14 (12.5 mg,
16.1 umol) in 75% yield: pale yellow solid: m.p. 85.0-86.0 °C; [a]p?’ = 8.2 (c 0.4,
CHCI3); IR (KBr) 2955, 2926, 2855, 2360, 2337, 1252, 1080, 837, 775, 754 cm™; 'H
NMR (500 MHz, CDCl3) 6 0.02 (9H, s, CH3 of TMSx3), 0.03 (6H, s, CH; of TBSx2),
0.08 (9H, s, CH3 of TMSx3), 0.13 (6H, s, CHz of TBSx2), 0.91-1.11 (24H, m), 1.18 (1H,
m), 1.27-1.39 (2H, m), 1.46 (1H, dd, J = 13.7, 8.6 Hz), 1.60-1.74 (3H, m), 1.85-1.91
(2H, m), 2.13-2.18 (2H, m), 2.27 (1H, td, J = 12.6, 3.4 Hz), 2.60-2.66 (2H, m), 3.73 (1H,
m, H3), 3.84 (1H, d, J = 10.9 Hz), 4.09 (1H, d, J = 10.9 Hz), 4.29 (1H, m, H11), 4.36
(1H, d, J = 16.6 Hz), 4.42 (1H, d, J = 16.6 Hz), 5.25 (1H, s), 5.93 (1H, s); *C NMR
(125 MHz, CgDg) 6 -5.5, -5.5, -4.3, -4.2, 1.0, 2.7, 18.3, 18.4, 20.4, 26.2, 28.4, 29.5, 32.8,
35.0, 39.7, 40.7, 41.1, 45.5, 45.7, 53.0, 57.6, 62.6, 68.4, 71.1, 72.2, 88.9, 112.5, 132.6,
143.3, 157.7, 173.4: HRMS (ESI) calcd for C41H76NaOgSi, [M+Na]* 799.4617, found
799.4603.
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Trewianin aglycone 3-15. [KF-8-187, 193] A suspension of compound 3-14 (2.8 mg,
3.6 umol) and Pd/C (5 wt%, 12 mg, 5.5 umol) in EtOAc (500 uL) was exposed under
H, atmosphere. The reaction mixture was stirred at room temperature for 2 h, and

filtered through a pad of Celite with EtOAc. The filtrate was and concentrated, and the
residue was purified by flash column chromatography (silica gel 250 mg, hexane/Et,O
= 4:1 to 2:1) to afford 3-14> (1.8 mg, 2.5 umol). 3-14’: HRMS (ESI) calcd for
CagH7oNaOgSi; [M+Na]* 729.4378, found 729.4338.

A solution of 3-14° (1.8 mg, 2.5 umol) in MeOH (440 uL) and aqueous HCI (3.0 M, 110
uL) was stirred at room temperature for 1 h, and saturated aqueous NaHCO3 (1.0 mL)
was added. The resultant mixture was extracted with CHCI3/EtOH (v/iv = 2/1, 2.0 mL
x5), and the combined organic layers were dried over Na,SO, and concentrated. The
residue was purified by flash column chromatography (silica gel 250 mg,
CH,CI,/MeOH 20:1 to 5:1) to afford trewianin aglycone 3-15 (0.8 mg, 2.1 umol) in
58% yield over 2 steps. 3-15: white crystal: m.p. 147.2-148.2 °C; [o]p”® = -1.0 (c 0.1,
MeOH); IR (KBr) 2360, 2342, 2337, 678, 668, 649, 635, 625 cm™; *H NMR (500 MHz,
CD;0D) 6 0.78-0.82 (2H, m), 0.87 (3H, s, H18), 0.99-1.11 (5H, m), 1.28-1.38 (3H, m),
1.43 (1H, t, J = 12.0 Hz, H9), 1.48-1.60 (3H, m), 1.62-1.71 (3H, m), 1.78 (1H, m),
1.91-2.00 (2H, m), 2.06-2.10 (2H, m), 2.70 (1H, dt, J = 14.3, 3.4 Hz), 2.80 (1H, t, J =
6.3 Hz, H17), 3.48 (1H, m, H3), 3.55 (1H, d, J = 4.6 Hz, OH), 3.74 (1H, d, J = 11.5 Hz),
3.79 (1H, d, J = 11.5 Hz), 3.98 (1H, td, J = 11.5, 4.0 Hz), 4.82 (1H, dd, J = 18.4, 1.8 Hz),
4.92 (1H, dd, J = 18.9, 1.7 Hz), 5.82 (1H, s); **C NMR (125 MHz, CDs0D) & 17.8, 28.9,
29.9, 30.8, 32.4, 33.6, 35.4, 39.6, 42.0, 42.6, 46.3, 50.1, 51.2, 51.9, 55.9, 60.0, 70.8,
71.4, 75.3, 85.9, 118.0, 177.1, 177.7: HRMS (ESI) calcd for C,3Ha:NaOs [M+Na]*
429.2253, found 429.2270.
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DFILE  kf-6-17 enoneprecursor.a
COMNT  kf-6-17 product
DATIM  02-09-201319:27:45

MENUF
OBNUC 1H
OFR 395,88 MHz
OBFRQ  39583MHz
OBSET 628KHz
OBFIN 087Hz

1 6.4 usec
DEADT 0.00 usec
PREDL 0.00000 msec
wT 1.0000 sec
POINT 13107

13107

TIMES 8
DUMMY 1
FREQU ~ 593815Hz
FLT 30000 Hz
DELAY  1668usec
ACQTM  2.2073sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 50
BF 001Hz
T 000
T2 000
] 9000
T4 100,
EXMOD  single pulseex2
EXPCM
IRNUC  1H
IFR 39588 MHz
IRSET 6.28KHz
IRFIN 0.87Hz
IRRPW 115 usec
IRATN 7
DFILE  kf-6-17 enoneprecursor.al
5
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LKFIN 606 Hz
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SLVNT  C6D6
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DFILE  kf-6-35 Methylprecursor
COMNT  kf-6-35121-30 full H
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OBNUC 1H
OFR 49015 MHz
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PW1 7.00usec
DEADT 000usec
PREDL  0.00000 msec
IWT 1.0000 sec
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TIMES 8
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FLT 37000 Hz
DELAY 1352 usec
ACQTM  1.7826sec
PD 15000 sec
SCANS 8
ADBIT 16
RGAIN 40
BF 001Hz
T1 000
T2 000
T3 90.00
T4 100,00
EXMOD single_pulseex2
EXPCM
IRNUC  1H
IFR 49015 MHz
IRSET 916KHz
IRFIN 760Hz
IRRPW Rusec

IRATN 4
DFILE  kf-6-35 Methylprecursor
5

LKSET 7030KHz
LKFIN 325Hz
LKLEV 0
LGAIN [
LKPHS 0
LKSIG 0
CSPED OHz
FILDC

FILDF

CTEMP  250c
SLVNT  cDCL3
EXREF 7.26 ppm



kf-6-35f16-18
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DFILE  kf-6-35 Methylprecursor 1
COMNT  ki-6-3516-18
DATIM  12:09-201310:08:33

MENUF
OBNUC 1H

FR 39583 MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 087Hz
PW1 6.44 usec
DEADT 0.00 usec
PREDL 0.00000 msec
IWT 1.0000 sec
POINT 13107
Eae) 13107
TIMES 8
DUMMY 1
FREQU  593815Hz
FLT 30000 Hz,
DELAY 1668 usec
ACQTM  2.2073sec
PD 15000 sec
SCANS 8
ADBIT 16
RGAIN 50
BF 001Hz
T 000
T2 000
T3 90.00
T4 100,
EXMOD  single pulseex2
EXPCM
IRNUC  1H
IFR 39583 MHz
IRSET 628KHz
IRFIN 087 Hz
IRRPW 115 usec
IRATN 79
DFILE  kf-6-35 Methylprecursor 1
ES
LKSET 1320KHz
LKFIN 757 Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
CTEMP 3¢
SLVNT  CDCL3
EXREF 7.26 ppm
DFILE  kf-6-101 SPhaddition toe

COMNT  kf-6-1019-24

DATIM  11-10-201320:35:00
MENUF

OBNUC 1H

OFR 39588 MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 087Hz
PW1 6.44usec
DEADT 0,00 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 13107
=) 13107
TIMES 8
DUMMY 1
FREQU 593815 Hz
FLT 30000 Hz
DELAY 1668 usec
ACQTM  22073sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 4

BF 001Hz
T1 000

T2 000

T3 90.00

T4 X
EXMOD single pulseex2
EXPCM

IRNUC  1H

IFR 39588 MHz
IRSET 628KHz
IRFIN 087Hz
IRRPW 15 usec
IRATN 79
DFILE  ki-6-101 SPhaddition to e
&

LKSET 1320KHz
LKFIN 606Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED OHz
FILDC

FILDF

CTEMP 23c
SLVNT  C6D6

EXREF 7.16 ppm



kf-6-45 ref20-29 H for HMQC

Ci\D Settings\PC-USER\My DocumentsiD:

DFILE  kf-6-45hydroylation toer
COMNT  kif-6-45ref20-29 H for HP
DATIM  26-09-2013 08:27:28

MENUI
OBNUC 1H
OFR 39588 MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 087Hz
PW1 644 usec
DEADT 0.00usec
PREDL 000000 msec
IWT 1.0000 sec
POINT 13107
) 13107
TIMES 8
DUMMY 1
FREQU 593815 Hz
FLT 30000 Hz
DELAY 1668 usec
ACQTM  22073sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 46
BF 001Hz
T1 0.00
T2 000
T3 10000
T4 X
EXMOD sngle pulseex2
EXPCM
IRNUC  1H
IFR 39588 MHz
IRSET 628K Hz
9 IRFIN 087Hz
IRRPW 115 usec
IRATI 9
DFILE  kf-6-45 hydroylation toer
&
LKSET 1320KHz
9 LKFIN 757Hz
b= LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
o CTEMP 26¢
K a SLVNT CDCL3
o g EXREF 7.26 ppm
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kf-6-445 re f20-29 13C

C:\Dx Settings\PC-USER\My Documents\D: DOCTOR_THESIS DATA\kf-6-45 hydroxylation to enone 13C.al:

292 o o @ o ‘OMN @ o Ot HONTROOODN I~ DFILE  kf-6-45 hydroxylation to¢
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g o Q I SRS o 48 @ NghdUNINdS Ol & W 392 | DATIM 2609-201307:48:34
OBNUC 13C
OFR 99.55 MHz
OBFRQ 99.55 MHz
OBSET 513KHz
OBFIN 098Hz
PW1 303 usec
DEADT 0.00 usec
PREDL 0.00000 msec:
IWT 1.0000 sec
POINT 26214
PO 26214
TIMES 10741
DUMMY 4
FREQU 24999.62 Hz
FLT 125000 Hz
DELAY 20.50 usec
ACQTM 1.0486 sec
D 2.0000 sec
SCANS 10741
ADBIT 16
RGAIN 60
BF 100Hz
T1 0.00
T2 0.00
T3 100.00
T4 1004
EXMOD single pulse dec
EXPCM
IRNUC 1H
IFR 395.88 MHz
IRSET 6.28KHz
IRFIN 087Hz
IRRPW 115 usec
IRATN kel
DFILE  kf-6-45 hydroxylation toe
3
LKSET 1320KHz
LKFIN 75.7Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
CTEMP 28c
SLVNT CDCL3
EXREF 77.16 ppm
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kf-6-2127 3
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DFILE
COMNT
DATIM

SLVNT
EXREF

DFILE

Kf-6-2127 7memberedster
Kf-6-2127 3
09-09-2013 10:42:54

39588 MHz
39588 MHz
628KHz
087 Hz
644 usec

single pulseex2

H
39588 MHz
6.28KHz
087Hz
115 usec

79
Kf-6-2127 7Tmemberedster

1320KHz
757HZ
0

0
0
0
OHz

25¢
cocLs
7.26 ppm

Kf-6-2127 7memberedster

COMNT  kf-6-2127 13C
DATIM  09-09-2013 06:39:45
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C:AD Settings\PC-USER\My Documents\D DOCTOR_THESIS DATAK{-6-2127 7member edsteroid 13C.als
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MENUF
OBNUC 13C

FR 9955 MHz
OBFRQ  9955MHz
OBSET 513KHz
OBFIN 098Hz
PW1 303usec
DEADT 0,00 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 26214
=) 26214
TIMES 12184
DUMMY 4
FREQU 2499962 Hz
FLT 125000 Hz
DELAY 2050 usec
ACQTM  1.0486sec
PD 2.0000 sec
SCANS 12184
ADBIT 16
RGAIN 60
BF 100Hz
T1 000
T2 000
T3 10000
T4
EXMOD single pulse dec
EXPCI
IRNUC  1H
IFR 39588 MHz
IRSET 628K Hz
IRFIN 087Hz
IRRPW 15 usec
IRATN 7
DFILE  kf-6-2127 7memberedster
&
LKSET 1320KHz
LKFIN 757Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED OHz
FILDC
FILDF
CTEMP 214¢
SLVNT  CDCL3
EXREF 77.16 ppm



DFILE  KF-6-45 enonedimer 1H.2
COMNT  KF-6-45 BYPRODUCT H
DATIM  2013-09-2822:11:18
MENUF

OBNUC 1H

OFR 49513MHz
OBFRQ  49513MHz
OBSET 438KHz
OBFIN 964Hz
PW1 6.00 usec
DEADT 0.00 usec
PREDL 0.00000 msec
wt 1.0000 sec
POINT 13107

) 13107
TIMES 8
DUMMY 1
FREQU  742931Hz
FLT Hz
DELAY 1316 usec
ACQTM  1.7642sec
PD 1.5000 sec
SCANS 8

ADBIT 16
RGAIN 2

BF 001Hz
T1 000

T2 000

T3 90.00

T4 10000
EXMOD single pulseex2
EXPCM

IRNUC  1H

IFR 49513MHz
IRSET 438KHz
IRFIN 964 Hz
IRRPW Rusec
IRATN ]

DFILE  KF-6-45 enonedimer 1H.z
LKSET ~ 74840KHz
LKFIN 06Hz
LKLEV 0
LGAIN 0
LKPHS 0

LKSIG 0
CSPED 0Hz
FILDC

FILDF

CTEMP 2ic
SLVNT  C6D6

EXREF 7.16 ppm
DFILE  KF-6-45 enonedimer 13C.

COMNT  KF-6-45 BYPRODUCT 1
DATIM  2013-09-29 08:23:17

K F-6-45 BYPRODUCT H FOR FULL
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KF-6-45 BYPRODUCT 13C
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MENUF

OBNUC 13C
OFR 12451 MHz
OBFRQ  12451MHz
OBSET 345KHz
OBFIN 600Hz
PW1 370usec
DEADT 000 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 26214
=) 26214
TIMES 10000
DUMMY 4
FREQU 3124952 Hz
FLT 157000 Hz
DELAY 20,80 usec
ACQTM  0.8389sec
PD 2.0000 sec
SCANS 10000
ADBIT 16
RGAIN 48

BF 100Hz
T1 000

T2 000

T3 90.00

T4 10000
EXMOD single pulse dec
EXPCM

IRNUC  1H

IFR 49513MHz
IRSET 438KHz
IRFIN 964Hz
IRRPW Rusec
IRATN

DFILE  KF-6-45 enonedimer 13C.
&

LKSET ~ 74840KHz
LKFIN 06Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED OHz
FILDC

FILDF

CTEMP 20¢
SLVNT  C6D6

EXREF  12806ppm



kf-7-22 f6-10
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C:\Dx SettingsPC-USER\My DocumentsiD: DOCTOR_THESIS DATA\K F-7-83 Pdcouplingprecursor 1H.als
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DFILE  kf-7-22 CNprecursorTBS
COMNT  kf-7-2216-10
DATIM  10-12-201315:01:04

MENUF
OBNUC 1H
OFR 395.88MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 087Hz
PW1 6.44 usec
DEADT 0.00 usec
PREDL 0.00000 msec
Wt 1.0000 sec
POINT 13107
0 13107
TIMES 8
DUMMY 1
FREQU 593815 Hz
FLT 30000 Hz
DELAY 1668 usec
ACQTM  22073sec
15000 sec
SCANS 8
ADBIT 16
RGAIN 48
BF 001Hz
T 000
T2 000
T3 10000
T4 100,
EXMOD  single pulseex2
EXPCM
IRNUC  1H
IR 395.88 MHz
IRSET 6.28KHz
IRFIN 0.87Hz
IRRPW 115 usec

79
DFILE  kf-7-22 CNprecursorTBS
5

LKSET 1320KHz

LKFIN 757 Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG

CSPED 0Hz
FILDC

FILDF

CTEMP 215¢
SLVNT  CDCL3
EXREF 7.26 ppm

DFILE  KF-7-83 Pdoouplingprecu
COMNT KF-7-83re
DATIM  12:02-2014 13:03:45

MENUF
OBNUC 1H
OFR 39588 MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 0.87Hz
PW1 6.44 usec
DEADT 000 usec
PREDL  0.00000 msec
wr 1.0000 sec
POINT 13107
13107
TIMES 8
DUMMY 1
FREQU  593815Hz
FLT 30000 Hz,
DELAY 16.68 usec
ACQTM  22073sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 50
BF 001Hz
T 000
T2 000
T3 10000
T4 100,
EXMOD  single pulseex2
EXPCM
IRNUC  1H
IR 395.88 MHz
IRSET 6.28KHz
IRFIN 087Hz
IRRPW 147 usec

7
DFILE  KF-7-83 Pdoouplingprecu
&

LKSET 1320KHz

LKFIN 757Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC

FILDF

CTEMP 20,
SLVNT  CDCL3
EXREF 7.26 ppm



kf-2-55 crude CDCI3

C:\Documents and Setting8iPC-USER\My DocumentsiD: H 1H.als
SRI2BYRN BRI IBITIIEIRIBLYRBE RS 5858833355835 38883348F EREYRRRBEESRR88ENYBI8R88888
S8R E888I803RBEBIBEITELIICIRE 83368 RERRIRNRAE888BIBEIRRRBEYT 35BHBRNARATIIEREFRERLRINRSS2SS
S R B R R R E R E R R R R INININININININE Y o R e | GEG00333000053333F6666568999¢%
o
=
<
B
|
o
8
N
©
3
2 o
o
5
I
|
0
NI (NP
PPM
HHHH\‘H\HHH‘HHHH\‘\HHHH‘HHHH\‘HHH\H‘HHH\H‘HHH\H‘HHHH\‘\HHHH‘HH\HH‘HH\HH‘HHH\H‘H\HHH‘HHHH\‘HH\HH‘HH\HH‘\HHHH‘HHH\H‘H\HHH‘HHHH\‘HHHH\
5 100 95 20 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

kf-2-167 for next
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DFILE

EXREF

DFILE

EXMOD
EXPCM
IRNUC
IFR
IRSET
IRFIN
IRRPW
IRATN

Kf-2-55 alphaOH 1H.als
Kf-2-55 crude CDCI3
18-07-201218:23:12

H
39588 MHz
39588 MHz
628KHz
087 Hz
6.38usec

single pulseex2

H
39588 MHz
6.28KHz
087Hz
115 usec

79
kf-2-55 alphaOH 1H.als

1320KHz
757HZ
0

0
0
0
OHz

247c
cpeLs
7.16 ppm

Kf-2-167 Vinyliodide 1H.
Kf-2-167 for next
07-09-2012 15:01:46

H
39588 MHz
39588 MHz
628KHz
087 Hz

single pulseex2

H
39588 MHz
628KHz
087Hz
115 usec

9
Kf-2-167 Vinyliodide 1H.

1320KHz
757HZ
0

0
0
0
OHz

247¢
cocL3
7.26 ppm



kf-3-3 fraction 4-11
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kf-3-115 fraction D

Ci\D Settings\PC-USER\My DocumentsiD:
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DFILE  ki-3-3VinyliodideTBSprc
COMNT  kf-3-3fraction 4-11
DATIM  28-09-201215:24:11

MENUF
OBNUC 1H
OFR 39583 MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 087Hz
PW1 6.38 usec
DEADT 0.00 usec
PREDL 0.00000 msec
Wt 1.0000 sec:
POINT 13107
Eae) 13107
TIMES 8
DUMMY 1
FREQU  593815Hz
FLT 30000 Hz,
DELAY 1668 usec
ACQTM  2.2073sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 46
BF 001Hz
T 000
T2 000
T3 100.00
T4 100,
EXMOD  single pulseex2
EXPCM
IRNUC  1H
IFR 395.88 MHz
IRSET 6.28KHz
IRFIN 0.87Hz
IRRPW 147 usec
IRATN 7
DFILE  kf-3-3VinyliodideTBSprc
LKSET 1320KHz
LKFIN 696 Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
CTEMP 8¢
SLVNT  C8D6
EXREF 7.16 ppm
DFILE  kf-3-115 Furanintroductic

COMNT kf-3-115 fraction D
DATIM  12-11-2012 21:06:16
MENUF
OBNUC 1H
OFR

39588 MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 087Hz
PW1 638 usec
DEADT 0,00 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 13107
=) 13107
TIMES 8
DUMMY 1
FREQU 593815 Hz
FLT 30000 Hz
DELAY 1668 usec
ACQTM  22073sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 6

BF 001Hz
T1 000

T2 000

T3 10000

T4 10000
EXMOD single pulseex
EXPCM

IRNUC  1H

IFR 39588 MHz
IRSET 628KHz
IRFIN 087Hz
IRRPW 15 usec
IRATN 7
DFILE  kf-3-115 Furanintroductic
&

LKSET 1320KHz
LKFIN 606Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED OHz
FILDC

FILDF

CTEMP 20¢
SLVNT  C6D6

EXREF 7.16 ppm



K F-8-99 betaOH 1H

C:AD ts and Settings\PC-USER\My Documents\D DOCTOR_THESIS DATA\KF-8-99 betaOH_1H.als
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K F-8-99 betaOH 13C

DFILE
COMNT
DATIM

EXMOD
EXPCM
IRNUC
IFR
IRSET

IRATN
DFILE
£

LKSET

LKFIN
LKLEV

EXREF

DFILE

KF-8-99_betaOH_1H.als
KF-8-99 betaOH 1H
2015-01-08 04:27:27

49015 MHz
49015 MHz
916KHz
7.60Hz
660 usec

single pulseex2

H
49015 MHz
916KHz
7.60Hz
118 usec

a
KF-8-99_betaOH_1H.als

70.30KHz
292Hz

cococoo

7.16 ppm

KF-8-99_betaOH_13C.als

COMNT  KF-8-99 betaOH 13C
DATIM  2015-01-08 05:25:12
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MENUF
OBNUC 13C

FR 12326 MHz
OBFRQ  12326MHz
OBSET 231KHz
OBFIN 671Hz
PW1 308usec
DEADT 0,00 usec
PREDL 000000 msec
IwWT 1.0000 sec
POINT 26214
0 26214
TIMES 1200
DUMMY 4
FREQU ~ 3086373 Hz
FLT 155000 Hz
DELAY 21,06 usec
ACQTM  0.8493sec
PD 2.0000 sec
SCANS 1200
ADBIT 16
RGAIN 58
BF 100Hz
T1 000
T2 000
T3 90.00
T4 10000
EXMOD single pulse dec
EXPCM
IRNUC  1H
IFR 49015MHz
IRSET 916KHz
IRFIN 7.60Hz
IRRPW 92 usec
IRATN 4
DFILE  KF-8-99_betaOH_13C.als
&
LKSET 7030KHz
LKFIN 202Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
CTEMP 26.1c
SLVNT  C6D6
EXREF  12806ppm
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DFILE
COMNT
DATIM

IRA
DFILE
£
LKSET
LKFIN
LKLEV
LGAIN
LKPHS
LKSIG

DFILE
COMNT
DATIM

MENUF
OBNUC

IRSET
IRFIN
IRRPW
IRATN
DFILE
F
LKSET
LKFIN
LKLEV
LGAIN
LKPHS
LKSIG
CSPED
FILDC
FILDF
CTEMP
SLVNT
EXREF

KF-8-99_alphaOH 1H.als
KF-8-99 124 recolumn f1€
2014-09-0100:43:54

49015 MHz
49015 MHz
916KHz
7.60Hz
660 usec

single pulseex2

H
49015 MHz
916KHz
7.60Hz
92 usec

a
KF-8-99_alphaOH 1H.als

70.30KHz
292Hz
0
0

KF-8-99 alphaOH 13C.alt
KF-8-99 recolumn f16-17
2014-09-09 09:31:46

13C

124,51 MHz
12451 MHz
345KHz
600HZ
370 usec
000 usec

0.00000 msec.
1.0000 sec
26214
26214
5000

4
3124952 Hz

single_pulse dec

49513MHz
438KHz
964Hz
92 usec

6
KF-8-99 alphaOH 13C.alt

748.40 KHz
906Hz

0

0

0

0

OHz

2%2¢
CoD6
128,06 ppm



KF-9-119 betaPhNCS
Ci\D SettingslPC-USERM!
a8 DFILE  KF-9-119 betaPhNCS-La
23 COMNT  KF-9-119 betaPhiNCS
R DATIM  1601-201520:10:44
MENUF
OBNUC
OFR 395,88 MHz
OBFRQ  39583MHz
OBSET 628KHz
OBFIN 087 Hz
1 656 usec
DEADT 0.00 usec
PREDL 0.00000 msec
wT 1.0000 sec
POINT 13107
13107
TIMES 8
DUMMY 1
FREQU  593815Hz
FLT 30000 Hz
DELAY  1668usec
ACQTM  2.2073sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN El
BF 001Hz
T 000
T2 000
] 9000
T4 100,
EXMOD  single pulseex2
EXPCM
IRNUC  1H
IFR 39588 MHz
IRSET 6.28KHz
IRFIN 0.87Hz
IRRPW 115 usec

79
DFILE  KF-9-119 betaPhNCS-La
ki

LKSET 1320KHz

LKFIN 69.6Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED OHz
FILDC

FILDF

CTEMP 22¢

@
<
2
E
Q
8

D6
EXREF 7.16ppm
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K F-9-97 alphaPhNCS
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Settings\PC-USER\My Documents\D: DOCTOR_THESIS DATA\KF-9-97 alphaPhNCS-1als
5 2 o DFILE  KF-9-97 alphaPhNCS-1.a
2358 8 COMNT KF-0-97 alphaPhNCS
<« © ™ DATIM  16-01-201519:37:19
MENUF
OBNUC 1H
OFR 39588 MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 087Hz
PW1 656 usec
DEADT 0,00 usec
PREDL 000000 msec
O Cy wt 1.0000 sec
~ o POINT 13107
N H SPO 13107
TIMES 8
DUMMY 1
FREQU 593815 Hz
FLT 30000 Hz,
DELAY 1668 usec
ACQTM  2.2073sec
PD 15000 sec
| SCANS 8
ADBIT 16
RGAIN 3B
BF 001Hz
z . T1 000
TBSO - (@) 2 000
H 3 2000
T4 100,
)\ EXMOD single_pulseex2
(7R)-3-55” "NHPh R
IRNUC  1H
IFR 39583 MHz
IRSET 628KHz
IRFIN 087Hz
IRRPW 115 usec

IRATN 9
DFILE  KF-9-97 alphaPhNCS-1a

F
LKSET 1320KHz

LKFIN 606 Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
CTEMP 219¢

I SLVNT  C6D6
EXREF 7.16 ppm
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8 165 f26-27
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KF8165nOOH 13C
Settings\PC-USER\My Documents\D DOCTOR_THESIS DATA\KF-8-165 noOH_13C.als
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DFILE  KF-8-165n00H 1H.als

COMNT  KF-8-16526-27
DATIM  2014-11-2121:36:28
MENUF

OBNUC

OFR 49513 MHz
OBFRQ  49513MHz
OBSET 438KHz
OBFIN 964Hz
W1 500 usec
DEADT 000 usec
PREDL  0.00000 msec
wt 1.0000 sec
POINT 13107

£0 13107
TIMES 8
DUMMY 1
FREQU  742031Hz
FLT 38000 Hz
DELAY 1316 usec
ACQTM  17642sec
PD 1.5000 sec
SCANS 8

ADBIT 16
RGAIN 36

BF 001Hz
et 000

T 000

T3 9000

T4 100,
EXMOD single pulseex2
EXPCM

IRNUC  1H

IFR 49513 MHz
IRSET 438KHz
IRFIN 964Hz
IRRPW 92 usec
IRATN 6

DFILE  KF-8-165n00H 1H.als
LKSET  74840KHz
LKFIN 06Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED OHz
FILDC

FILDF

CTEMP 236¢
SLVNT 6l

EXREF 7.16 ppm
DFILE  KF-8-165 noOH_13Cals
COMNT  KF-8-165n00H 13C
DATIM 20150108 21:14:40
MENUF

OBNUC 13C

OFR 12326 MHz
OBFRQ  12326MHz
OBSET 231KHz
OBFIN 671Hz
PW1 308usec
DEADT 0,00 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 26214

) 26214
TIMES 11000
DUMMY 4
FREQU ~ 3086373 Hz
FLT 155000 Hz
DELAY 21,06 usec
ACQTM  0.8493sec
PD 2.0000 sec
SCANS 11000
ADBIT 16
RGAIN 60

BF 100Hz
T1 000

T2 000

T3 90.00

T4 10000
EXMOD sngle pulse dec
EXPCM

IRNUC  1H

IFR 49015MHz
IRSET 916KHz
IRFIN 760Hz
IRRPW 9 usec
IRATN 4

DFILE  KF-8-165 noOH_13Cals
LKSET 7030KHz
LKFIN 202Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC

FILDF

CTEMP 266¢
SLVNT  C6D6

EXREF 12806 ppm



K F-9-165 noOH

C:\Documents and Settings\PC-USER\My Documents\D: DOCTOR_THESIS DATAK F-9-191 Vinylether 1H.als
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K F-9-165 noOH 13C
C:AD Settings\PC-USER\My Documents\D DOCTOR_THESIS DATA\KF-9-191 Vinylether_13C.als
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DFILE  KF-9-191Vinylether 1H.e
COMNT  KF-9-165noOH
DATIM  2015-01-1309:47:00

MENUF
OBNUC 1H

FR 49015MHz
OBFRQ  490.15MHz
OBSET 916KHz
OBFIN 760Hz
PW1 6,60 usec
DEADT 000 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 13107
) 13107
TIMES 8
DUMMY 1
FREQU ~ 735283Hz
FLT 37000 Hz
DELAY 1352 usec
ACQTM  1.7826sc
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 3%
BF 001Hz
T1 000
T2 000
T3 90.00
T4 10000
EXMOD single pulseex2
EXPCM
IRNUC  1H
IFR 49015 MHz
IRSET 916K Hz
IRFIN 760Hz
IRRPW Rusec
IRATN a
DFILE  KF-9-191 Vinylether 1H.2
£
LKSET 7030KHz
LKFIN 202Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
CTEMP 374¢
SLVNT  C6D6
EXREF 7.16 ppm
DFILE  KF-9-191 Vinylether 13C

COMNT  KF-9-165n00H 13C
DATIM  2015-01-1321:08:25

MENUF
OBNUC 13C

FR 12326 MHz
OBFRQ  12326MHz
OBSET 231KHz
OBFIN 671Hz
PW1 308usec
DEADT 0,00 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 26214
0 26214
TIMES 11000
DUMMY 4
FREQU ~ 3086373 Hz
FLT 155000 Hz
DELAY 21,06 usec
ACQTM  0.8493sec
PD 2.0000 sec
SCANS 11000
ADBIT 16
RGAIN 60
BF 100Hz
T1 000
T2 000
T3 90.00
T4 10000
EXMOD single pulse dec
EXPCM
IRNUC  1H
IFR 49015MHz
IRSET 916KHz
IRFIN 760Hz
IRRPW 9 usec
IRATN 4
DFILE  KF-9-191 Vinylether 13C
&
LKSET 7030KHz
LKFIN 202Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
CTEMP 382¢
SLVNT  C6D6
EXREF  12806ppm
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KF-9-195 hemiacetal 1H re
Ci\DX Settings\PC-USER\My DocumentsiD: DOCTOR_THESIS DATA\KF-9-195 hemiacetal 1H_reals
R R L R A R R E R E L EE R R LR R R E R R LR LR R R R R N F F PR R R RIS B o R Rl v s v
ISR R B s B 0B L AR A RS 2V TR RANAAN NN NS 8833858558300 R0 AR ARIRNEI23 999995 BRRRAINNSEA8NERSEE88530858 -5-195 herlaoetal 1H 1
PR e R R R RE R R RS R NN RN RN RN RN PN RN R S NN NN NI N R R N N N S S B N I N N N N i R e e B B e B B B e R ke ha R e e R R e R R R R R R R R R R R R R R R R R R TR R R R R R -R- R R-R-R-R=] DATIM  2015-01-20 09:37:03
MENUF
LLLLL] L OBNUC
OFR 490.15MHz
OBFRQ 490.15MHz
OBSET 916 KHz
OBFIN 760Hz
1 6.60 usec
DEADT 0.00 usec
PREDL 0.00000 msec
IWT 1.0000 sec
POINT 13107
13107
TIMES 8
DUMMY 1
FREQU 7352.83 Hz
FLT 37000 Hz
DELAY 1352 usec
ACQTM 1.7826 sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 36
BF 001Hz
T1 0.00
T2 0.00
T3 90.00
T4 100
EXMOD single pulseex2
EXPCM
IRNUC 1H
IR 490.15MHz
IRSET 916 KHz
IRFIN 760Hz
IRRPW 92 usec
IRATN 4
DFILE  KF-9-195_hemiacetal_1H
S
g LKSET 70.30KHZ
LKFIN 325Hz
LKLEV )
LGAIN )
LKPHS )
LKSIG 0
CSPED OHz
FILDC
] FILDF
0 g CTEMP 382c
SLVNT CDCL3
& EXREF 7.26 ppm
g
a
]
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KF-9-195 hemiacetal 13Cre
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CAD Settings\PC-USER\My Documents\D: DOCTOR_THESIS DATA\KF-9-195 hemiacetal 13C reals
8 o g orsoooglb oy NENOrTRNTHOMON OB HW o ® ngg| DOLE KF-9-195_hemiacetal_13(
g 8] 8 2 R N PR E R LR RS FE R EEEE 588 COMNT  KF-9-195 hemiacetal 13C
8 g d g (SRR SR b i o J Ppaly ot e pas §-pege ol i b v i) 333 | DATIM 201501-2017:33:34
§ & 7 8 RERROBLPRESEITIITIRINLABESAARNELELL TYY | mewu

OBNUC 13C

L\A OFR 12326 MHz
OBFRQ  12326MHz

% OBSET 231KHz

OBFIN 671Hz
PW1 308 usec
DEADT 0,00 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 26214
Exe) 26214
TIMES 6800
DUMMY 4
FREQU ~ 3086373Hz
FLT 155000 Hz
DELAY  2106usec
ACQTM 08493 sec
PD 2.0000 sec:
SCANS 6800
ADBIT 16
RGAIN 60
BF 100Hz
T1 0.00
T2 000
T3 90.00
T4 100,
EXMOD  single_pulse dec
EXPCM
IRNUC  1H
IFR 49015 MHz
IRSET 916KHz
IRFIN 7.60Hz
IRRPW 92 usec
IRATN 4
DFILE  KF-9-195_hemiacetal_13(
k3
LKSET 7030 KHz
LKFIN 325Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC
FILDF
CTEMP 390c
SLVNT CDCL3
EXREF 7716 ppm
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KF-10-2f13-18
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KF-10-3 Birch alchol 1H

CH\D Settings\PC-USER\My DocumentsiD:
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DFILE  KF-10-2 TBSether before
COMNT  KF-10-213-18
DATIM  27-01-2015 16:35:04

MENUF
OBNUC 1H
OFR 39583 MHz
OBFRQ  39588MHz
OBSET 628KHz
OBFIN 087Hz
PW1 6.56 usec
DEADT 0.00 usec
PREDL 0.00000 msec
Wt 1.0000 sec
POINT 13107
13107
TIMES 8
DUMMY 1
FREQU  593815Hz
FLT 30000 Hz,
DELAY 1668 usec
ACQTM  2.2073sec
PD 1.5000 sec
SCANS 8
ADBIT 16
RGAIN 2
BF 001Hz
T 000
T2 000
T3 90.00
T4 100,
EXMOD  single pulseex2
EXPCM
IRNUC  1H
IFR 395.88 MHz
IRSET 6.28KHz
IRFIN 0.87Hz
IRRPW 115 usec

N 9
DFILE  KF-10-2 TBSether before
£

LKSET 1320KHz

LKFIN 696 Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC

FILDF

CTEMP 29¢c
SLVNT  C8D6
EXREF 7.16 ppm

DFILE  KF-10-3 Birch alchol 1H.i
COMNT  KF-10-3 Birch alchol 1H
DATIM  2015-01-29 21:51:54
MENUF
OBNUC 1H
OFR

49513MHz

OBFRQ  495.13MHz
OBSET 438KHz
OBFIN 964Hz
PW1 500 usec
DEADT 000 usec
PREDL 000000 msec
wt 1.0000 sec
POINT 13107
Exe) 13107
TIMES 8
DUMMY 1
FREQU 742931 Hz
FLT 38000 Hz,
DELAY 1316 usec
ACQTM  17642sec
PD 15000 sec:
SCANS 8
ADBIT 16
RGAIN 0

F 001Hz
T1 0.00
T2 000
T3 90.00
T4 100.00
EXMOD single pulseex2
EXPCM
IRNUC  1H
IFR 49513MHz
IRSET 438KHz
IRFIN 964Hz
IRRPW 92 usec

6
DFILE  KF-10-3 Birch alchol 1H.i
F

LKSET 748.40 KHz

LKFIN 06Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC

FILDF

CTEMP

SLVNT  C6D6
EXREF 716 ppm



K F-10-3 Birch alchol 13C

C:\Documents and Settings\PC-USER\My Documents\D: \DOCTOR THES'S DATA\KF-10-3 Birch alchol 13C.als
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DFILE

EXMOD
EXPCM
IRNUC
IFR
IRSET

DFILE

KF-10-3 Birch alchol 13C
KF-10-3 Birch alchol 13C
2015-01-30 09:10:53

12451 MHz
12451 MHz
345KHz
600HZ
333usec
0.00 usec
0.00000 msec.
1.0000 sec:

26214
26214
11000
4
3124952 Hz
157000 Hz
20,80 usec
0.8389 sec
2.0000 sec

single_pulse_ dec

H
49513MHz
438KHz
964Hz
92 usec

6
KF-10-3 Birch alchol 13C

74840 KHz
906Hz
0

0
0
0
OHz

240c
CoD6
128,06 ppm

KF-10-13_TBSdeprotectic
KF-10-13 TBSdeprotectic
2015-01-29 04:03: 16

H

49015 MHz
49015 MHz
916KHz
760Hz
6.60 usec
0.00 usec

0.00000 msec
1.0000 sec
13107
13107

8

1
735283 Hz
37000 Hz
1352 usec
17826 5ec
15000 sec

8

16

S
005Hz
000
0.00

90.00

single_pulseex2

H
49015 MHz
916KHz
7.60Hz
92 usec

4
KF-10-13 TBSdeprotectic

70.30KHz
325Hz
0
0
0

0
OHz

4Ll
coeL3
7.26 ppm
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DFILE  KF-10-13 TBSdeprotecti

COMNT  KF-10-13 TBSdeprotectic

DATIM 20150129 04:51:31

MENUF

OBNUC 13C

OFR 12326 MHz

OBFRQ 12326 MHz

OBSET 231KHz

OBFIN 6.71Hz

PW1 308usec

DEADT 000 usec

PREDL 000000 msec

wt 1.0000 sec

POINT 26214

) 26214

TIMES 1000

DUMMY 4

FREQU 3086373 Hz
LT 155000 Hz

DELAY 21.06 usec

ACQTM  0.8493sec

PD 2.0000 sec

SCANS 1000

ADBIT 16

RGAIN 60

BF 100Hz

T1 000

T2 000

T3 90.00

T4 10000

EXMOD single pulse dec

EXPCM

IRNUC  1H

IFR 49015 MHz

IRSET 916KHz

IRFIN 760Hz

IRRPW Rusec

IRATN 4

DFILE  KF-10-13 TBSdeprotecti

LKSET 7030KHz

LKFIN 325Hz

LKLEV 0

LGAIN 0

LKPHS 0

LKSIG 0

CSPED 0Hz

FILDC

FILDF

CTEMP 25¢

SLVNT = CDCL3

EXREF 77.00 ppm

DFILE  KF-10-20 vinyliodide 1H

COMNT  KF-10-20 vinyliodide IH 1
DATIM  2015-02-06 08:16:50

MENUF
OBNUC 1H

OFR 49015 MHz
OBFRQ  490.15MHz
OBSET 916KHz
OBFIN 760Hz
PW1 660 usec
DEADT 0.00 usec
PREDL 0.00000 msec
IWT 1.0000 sec
POINT 13107
Eae) 13107
TIMES 8
DUMMY 1
FREQU  733283Hz
FLT 37000 Hz
DELAY 1352 usec
ACQTM  1.7826sec
PD 15000 sec
SCANS 8
ADBIT 16
RGAIN 38

BF 001Hz
T 000

T2 000

T3 90.00

T4 100.00
EXMOD  single pulseex2
EXPCM

IRNUC  1H

IFR 49015 MHz
IRSET 916KHz
IRFIN 760Hz
IRRPW 92 usec
IRATN 4

DFILE  KF-10-20 vinyliodide 1H
ES

LKSET 7030KHz
LKFIN 325Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC

FILDF

CTEMP 409¢
SLVNT  CDCL3
EXREF 7.16 ppm
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DFILE
COMNT
DATIM
MENUF
OBNUC

FILDC
FILDF
CTEMP
SLVNT
EXREF

DFILE
COMNT
DATIM

MENUF
OBNUC

KF-10-20_vinyliodide_13
KF-10-20 vinyliodide 13C
2015-02-06 09:05:05

13
12326 MHz
12326 MHz
231KHz

single_ pulse dec

H
49015 MHz
916KHz
7.60Hz
92 usec

a
KF-10-20_vinyliodide_131

70.30KHz
25Hz
0
0
0
0
OHz

a7c
cpcLs
77.16 ppm

KF-10-21 Stille-Lals
KF-10-21 Stille
14-02-2015 13:07:08

H
39588 MHz
39588 MHz

6.28KHz

087Hz

656 Usec

000 usec
0.00000 msec.
1.0000 sec:
13107
13107

8

1
5938.15 Hz
Hz
16,68 usec
22073 sec
15000 sec:

single pulseex2

H
39588 MHz
6.28KHz
087 Hz
115 usec

Lkl
KF-10-21 Stille-Lals

1320KHz
75.7Hz
0
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KF-10-25 TM Sether
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DFILE  KF-10-21Siille13C.als
COMNT  KF-10-21 Stille 13C

DATIM  2015-02-14 14:59:04
MENUI

OBNUC 13C

OFR 12451 MHz
OBFRQ  12451MHz
OBSET 345KHz
OBFIN 600Hz
PW1 333usec
DEADT 000 usec
PREDL  0.00000 msec
Wt 1.0000 sec
POINT 26214
PO 26214
TIMES 400
DUMMY 4
FREQU 3124952 Hz
FLT 157000 Hz
DELAY 20.80 usec
ACQTM  0.8389sec
PD 2.0000 sec
SCANS 400
ADBIT 16
RGAIN a8

BF 100Hz
T1 000

T2 000

T3 90.00

T4 100,

EXMOD  single pulse dec

IRNUC  1H
IFR 49513MHz

IRSET 438KHz

IRFIN 964 Hz

IRRPW Rusec

IRATN 6

DFILE  KF-10-21Siille13C.als
LKSET  74840KHz

LKFIN ®B2Hz

LKLEV 0

LGAIN 0

LKPHS 0

LKSIG 0

CSPED 0Hz

FILDC

FILDF

CTEMP 24c

SLVNT  CDCL3

EXREF 77.16 ppm

DFILE  KF-10-25 TMSether als

COMNT  KF-10-25 TMSether
DATIM 20150212 02:15:15

MENUF
OBNUC 1H

FR 49015 MHz
OBFRQ  490.15MHz
OBSET 916KHz
OBFIN 760Hz
PW1 660 usec
DEADT 000 usec
PREDL 000000 msec
IWT 1.0000 sec:
POINT 13107
PO 13107
TIMES 8
DUMMY 1
FREQU 735283 Hz
FLT 37000 Hz
DELAY 1352 usec
ACQTM  1.7826sec
PD 15000 sec
SCANS 8
ADBIT 16
RGAIN EJ
BF 001Hz
T1 000
T2 000
T3 90.00
T4 100.00

EXMOD  single pulseex2

IRNUC  1H
IFR 49015 MHz

IRSET 916KHz

IRFIN 7.60Hz

IRRPW 92 usec

IRATN 4

DFILE  KF-10-25 TMSether als
LKSET 7030KHz

LKFIN 202Hz

LKLEV 0

LGAIN 0

LKPHS 0

LKSIG 0

CSPED 0Hz

FILDC

FILDF

CTEMP 4130c

SLVNT  C6D6

EXREF 7.16 ppm
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DFILE
COMNT
DATIM
MENUF
OBNUC

EXMOD
EXPCM
IRNUC
IFR
IRSET

DFILE
COMNT
DATIM
MENUF
OBNUC
OFR

OBFRQ

EXREF

KF-10-25_TMSether_13C
KF-10-25 TM Sether 13C
2015-02-12 03:03:30

13
12326 MHz

4
30863.73 Hz
155000 Hz
2106 usec
0.8493 sec
2.0000 sec

single_pulse dec
H
490.15 MHz
916 KHz
760Hz
%2 usec
4
KF-10-25 TMSether_13C

70.30KHz
292Hz
0

0
0

0
OHz

4130¢

Q

606
12806 ppm

KF-10-27 f30-39 inter mec
KF-10-2730-39
2015-02-20 20:14:20

H
49513MHz
49513MHz

438KHz

964Hz

500 usec

000 usec
0.00000 msec.
1.0000 sec:
13107
13107

8

1
742931 Hz
38000 Hz

1316 usec
17642 5ec
15000 sec:

8
16

2
005 Hz
000
000
90.00
single pulseex2
H
49513MHz
438KHz
964Hz
92 usec
6
KF-10-27£30-39 inter mec

748.40 KHz
906Hz
0

0

0

0

OHz
237¢

716 ppm
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K F-10-29 trewianinaglycone 1H
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DFILE  KF-10-20 trewianinaglycc
COMNT  KF-10-20 trewianinaglyce

DATIM  2015-02-2321:48:29
MENUF

OBNUC

OFR 495.13MHz
OBFRQ  49513MHz
OBSET 438KHz
OBFIN 964Hz
PW1 5.00 usec
DEADT 0.00 usec
PREDL 0.00000 msec
wT 1.0000 sec
POINT 13107
PO 13107
TIMES 8
DUMMY 1
FREQU 742931 Hz
FLT 38000 Hz
DELAY  1316usec
ACQTM  17642sec
PD 1.5000 sec
SCANS 8

ADBIT 16
RGAIN 48

BF 001Hz
T 000

T2 000

] 9000

T4 100,
EXMOD  single pulseex2
EXPCM

IRNUC  1H

IFR 49513 MHz
IRSET 438KHz
IRFIN 964 Hz
IRRPW 92 usec
IRATN 6

DFILE  KF-10-20 trewianinaglycc
LKSET  74810KHz
LKFIN 980HZ
LKLEV [
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC

FILDF

CTEMP  233c
SLVNT  CD30D
EXREF 000 ppm
DFILE  KF-10-29 trewianinaglycc

COMNT  KF-10-29 trewianinaglycc
DATIM  2015-02-24 08:19:58
MENUF
OBNUC 13C
OFR

12451 MHz

OBFRQ  12451MHz
OBSET 345KHz
OBFIN 600Hz
PW1 333usec
DEADT 0,00 usec
PREDL 000000 msec
IwWT 1.0000 sec
POINT 26214
0 26214
TIMES 10000
DUMMY 4
FREQU 3124952 Hz
FLT 157000 Hz
DELAY 20,80 usec
ACQTM  0.8389sec

D 2.0000 sec
SCANS 10000
ADBIT 16
RGAIN 56
BF 100Hz
T1 000
T2 000
T3 90.00
T4 100,
EXMOD single pulse dec
EXPCM
IRNUC  1H
IFR 49513MHz
IRSET 438KHz
IRFIN 964 Hz
IRRPW 92 usec
IRATN 6
DFILE  KF-10-29 trewianinaglycc
&
LKSET  74810KHz
LKFIN 980Hz
LKLEV 0
LGAIN 0
LKPHS 0
LKSIG 0
CSPED 0Hz
FILDC

FILDF

CTEMP 29¢
SLVNT CD30D
EXREF 49.00 ppm
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