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13C NMR of 9 (CDCl;, 75 MHz)
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H NMR of 10 (CDCls, 300 MHz)
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13C NMR of 11 (CDCls, 75 MHz)
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TH NMR of 5 (CDCl3, 300 MHz)
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The key NOE correlations of compound 4 are shown below:
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TH NMR of 19 (CDCl3, 300 MHz)
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HPLC Chromatogram of 23



Page |40

HPLC Chromatogram of 23
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LCMS Chromatogram of 23
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Data File D:\DATA\SCS2014\17042014000002.D
Sample« Name: DKM-BT-EPOXIDE-400

Acq.. Operator ¢ V.RAJESH
Acqg.. Instrument : Instrument 1 Location : Vial 31
Injection Date ' : 4/17/2014 4:04:08 PM

Inj Volume : 10 pl

Acq. Method: : D:\METHODS\LCM.m
Last changed :4/17/2014 4:22:33 PM by V.RAJESH
Analysis.Method : D:\METHODS\MASS L.M
Last changed :-5/7/2014° 12:22:32 PM by V.RAJESH
Method Info : .COLUMN:ATLANTIS C18,250 X 4.6MM, 50
: MOBILEPHASE:60% ACN IN WATER(0.1% F.A)
FLOWRATE: 1ML/MIN (0]
‘'DECTION:210NM
Sample Info : 'ATLANTIS dCl18, 80% H20 IN ACN TBDPSO : ONMOM
Instrument 1 5/7/2014 12:22:39 PM V.RAJESH Page 1l of 2

HPLC Chromatogram of TBDPS ether of 25
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Data Fiie D:\DATA\SCS2014\17042014000002.D
Sample. Name: DKM-BT-EPCXIDE-400

DAD1 A, Sig=210,16 Ref=360,10 (SCS2014\17042014000002.D)
mAU |
1400
1200
1000 .
; 1 o E
:800 :
TBDPSO |
600 OomMOMmM
400
200 5
0 !
R TS B VRS U RN R G A AN TR iy S e R SRR A NN LR R R | |
0 25 5 7.5 10 12.5 15 17.5 min
Area Percent Report
Sorted By : Signal
Multiplier i 1.0000
Dilution i 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=210,16 Ref=360,10
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s) [mAU] %
s st s e [ [Esszo=ssos lss=s=e= |
il 7.634 MFE 0.2114 1.09627e4 864.13080 91.5921
2 7.836 FM 0.1517 1006.35382 99.38139 8.4079
Totals : 1.19691e4 963.51218 w
*** End of Report **¥*
Instrument 1:5/7/2014 12:22:39 PM V.RAJESH Page 2 of 2

HPLC Chromatogram of TBDPS ether of 25
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Data File D:\DATA\DKM2014\04042014000054.D
Sample Name: DKM-BT-C3 260

TmaL

Acqg. Operator :
Acqg. Instrument
Injection Date ' :

Acqg. Method :
Last changed :
Analysis Method :
Last changed :
Method Info

Samﬁle Info: e

V.RAJESH

Instrument 1 Location

4/4/2014- 5:21:06 PM
: i Inj Volume

D:\METHODS\LCM.m

4/4/2014 5:19:29 PM by V.RAJESH

D: \METHODS\LCM.m

4/5/2014 11:43:32 AM by V.RAJESH

COLUMN: XDBC18, 4.6 X 150MM, 50

MOBILE PHASE: 55% ACN IN WATER (0.1% F.A)

FLOW RATE: 1ML/MIN :

DETECTION: 210 WM

Instrument 1 4/5/2014 11:43:46 AM V.RAJESH

HPLC Chromatogram of 27

Vial 11

10 pl

0 OH

Eto/uchj\\i/l\I/’
OMOM

Page

Page |53

l of 2



Data File D:\DATA\DKM2014\04042014000054.D

Sample Name:

DKM-BT-C3 260

Page |54

DAD1 A, Sig=210,16 Ref=360,10 (DKM2014\04042014000054.D) |
mAU ] o SRR |
- — |
200 - |
: 1 0 OH |
150 EtO 8
] OMOM |
100 5
50 -
1 1
!
04 |
|
1
-50 | \
{
i
-100
=150 ;I T T T X T ) d T T L T T T i T T -
0 2 4 6 8 10 12 min
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=210,16 Ref=360,10
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
sl | mmmm o [eas=ls=s== e e [EEE S |==Ese = |
b 3.094 BV 0.1232 114.64812 14.99150 5.3594
2 3.318 vv 0.1469 2024.55969 220.91406 94.6406
Totals 2139.20782 235.90556
*** End of Report ***
Instrument 1 4/5/2014 11:43:46 AM V.RAJESH Page 2 of 2

HPLC Chromatogram of 27
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Display Report - Selected Window Selected Analysis

+MS, 3.0min #272]

Intens.
x105

8

OH
283.2 0
81 EtO =~
OMOM
4
Ml
3133
155.2 1942 2123 2292 ; .; 2992 ;
13 103192 iz | VG2 220 202 amazyz N PFE ) sa1 32 ampe | eina

x4 om.. +MS, 3.3min #299|
1.501

1.257 283.2

1.009
0.751
0.501

0.251

109.3 155.2 183.2 2112 2292 r 3133 341.2

0.00 e : n A . 2 A s s i A - . - . ;

100 150 200 250 300 350 400 450 miz

MSD Trap Report v 4 (A4-Opt2) Page 2 of 2 Agilent Technologies

LCMS Chromatogram of 27
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- —96.182

————88.835
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13C NMR of 32 (CDCls, 75 MHz)
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Table 1: "H NMR data of our synthesis, natural product and Kocienski total synthesis
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Position Natural’ Kocienski' Our Synthesis
] multiplicity J (Hz) & multuplicity J(Hz) & multiphicity J(Hz)
2A 245 dd 14.1.6.6 2.46 dd 15.6,72 2.46 m g
2B 225 dd 14.1.75 2.38 dd 153,57 239 dd 154,53
3 3.76 m E 3.80-3.70 m 5 3.81-3.75 m ]
4A 1.86-1.68 m - 1.90-1.82 m - 1.89-1.84 m -
4B 1.30 m - 1.40-1.22 m - 139-1.32 m -
5A 1.86-168 m - 1.74-1.65 m - 1.74-1.72 m -
3B 1.26-1.12 m = 1.40-122 m e 139-1.32 m g
6 1.55 m 5 1.60-1.43 m = 1.62-147 m g
6-Me 0.66 d 6.6 0.68 d 6.6 0.69 d 6.5
7 3.34 d 9.9 3.34 d 9.9 35S d 9.8
8-Me 1.68 s - 1.69 H 1.70 s -
9 3.90 d 111 5.92 d 10.8 g8z d 10.8
10 6.29 dd 15.0.10.8 6.30 dd 15.0,10.8 6.30 dd 15.1,10.8
11 5345 dd 15.0.9.0 5.47 dd 15.0.9.1 5.48 dd 151.9.1
2 244 m - 2.50-2.38 m - 2.48-2.43 m -
12-Me 1.03 d 6.6 1.04 d 6.7 1.05 d 6.5
13A 1.91 dd 13.1. 43 1.92 dd 13.4.43 193 dd 13.4.43
13B 1.26-1.12 m = 1.18 dd 13.0,11.2 1.27-1.15 m g
14-Me 127 5 - 1.28 s - 1.28 5 -
15 265 d 96 263 d 94 2.66 d 95
16 1.45 m - 1.60-1.43 m - 1.62-147 m -
16-Me 083 d 6.9 083 d 6.9 0.83 d 7.0
17 296 dd 60,45 297 dd 6.1.43 298 dd 62.43
18 3.78 dq 6.6.6.3 3.78 q 6.4 359 q 6.5
19 1.11 d 6.6 1.10 d 6.4 1.11 d 6.5
O-Me 3.52 s - 332 s - 353 s -




Page |77

Table 2: *C NMR data of our synthesis, natural product and Kocienski total synthesis:

Paosition Natural &' Kocienski 6° | Our Svnthesis o Ao Ad
with natural with Kocienski

Cl 179.8 1753 1754 -4.4 +0.1
C2 46 4 23 423 41 0.0
Cc3 77.0 75.5 75.6 -14 +0.1
ca 331 328 328 -03 0.0
C5 337 334 335 02 +0.1
C6 335 334 334 -0.1 0.0
C6-Me 18.2 18.1 18.1 0.1 0.0
C7 22 922 922 0.0 0.0
C8 136.5 136.2 1362 -03 0.0
C8-Me 12.1 12.1 120 0.0 0.0
c9 1295 129.6 1297 +02 +0.1
C10 126.6 126.5 126.6 0.0 +0.1
Cii 140.5 140.7 140.7 +02 0.0
C12 36.5 36.6 36.6 +0.1 0.0
C12-Me 22 22 227 0.0 0.0
C13 481 481 481 0.0 0.0
Cl14 62.6 2.6 627 +0.1 +0.1
Cl4-Me 16.8 16.8 16.8 0.0 0.0
Cl15 67.8 67.9 679 +0.1 0.0
Cl6 364 36.4 36.6 +02 +02
C16-Me 117 115 116 -0.1 +0.1
C17 88.6 885 886 0.0 +0.1
C18 69 8 699 699 +0.1 0.0
C19 199 19.8 19.9 0.0 +0.1
OMe 619 619 619 0.0 0.0

Table 3: 'H NMR data of our synthesis, natural product and literature syntheses:

Position Natural &' Kocienski 6" 1. 5. Panek 6 C. J.Forsyth & A. K Ghosh s" P. Romea, F. Urpi il Our Svynthesis d
(mulitiplicity, JHz) | (mwulitiplicity, JHz) | (mulitiplicity, JHz) | (mulitiplicity, JHz) | (mulitiplicity. JHz) (mulitiplicity, J Hz) (mulitiplicity. J Hz)
2A 2.45(dd. 14.1. 6.6) 246(dd.156.72) | 246(dd.156.72) | 247(dd. 153.7.2) | 246(dd.153.7.3) 247(dd. 153.7.3) 246 (m. -)
2B 225(dd. 14.1.75) | 2.38(dd. 153.5.7) | 2.38(dd. 156.7.0) | 2.38(dd. 153.5.7) | 2.38(dd.153.5.7) 239(dd. 153.5.7) 239 (dd. 154.5.3)
3 3.76 (m. ) 3.80-3.70 (m. -) 3.80-3.70 (m. -) 3.83-3.74 (m. ) 3.79-3.74 (m. ) 3.80-3.74 (m. ) 381375 (m. )
4A 1.86-1.68 (m. ) 1.90-1.82 (m.-) 1.90-1.82 (m. ) 1.93 (dd. 13.5.4.2) 1.93 (dd. 13.3.4.3) 1.93(dd. 134.4.3) 1.89-1.84 (m. )
4B 1.30 (m. -) 1.40-1.22 (m. ) 1.40-1.22 (m. ) 1.36-1.28 (m. ) 1.39-1.21 1.39-1.28 (m. ) 1.39-1.32 (m. )
5A 1.86-1.68 (m. -) 1.74-1.65 (m. -) 1.74-1.65 (m. -) 1.88-1.78 (m. -) 1.88-1.84 (m. -) 1.74-1.68 (m.-) 1.74-1.72 (m. )
5B 1.26-1.12 (m, -) 1.40-1.22 (m_ -) 1.40-1.22 (m. -) 1.60-145 (m. -) 1.52-1.47 (m. -) 1.61-1.46 (m. -) 1.39-1.32 (m. -)
6 1.55 (m. -) 1.60-1.43 (m. -) 1.60-1.43 (m .-) 1.60-1.45 (m. -) 1.58-1.53 (m. -) 1.61-1.46 (m. -) 1.62-1.47 (m. -)
6-Me 0.66 (d. 6.6) 0.68 (d. 6.6) 0.70 (d. 6.8) 0.68 (d. 6.6) 0.69 (d, 6.6) 0.69 (d, 6.6) 0.69 (d, 6.5)
7 334(d,909) 334(d. 9.9) 334(d, 10.0) 335(d. 9.9) 335(d.9.9) 335(d,98) 335(d, 9.8)
SMe 168 (s, ) 169 (s, ) 1.70 (s. D) 169 (s. ) 169 (s.-) 1.70(d. 1.2) 170 (s. )
9 5.90(d. 11.1) 5.92 (d. 10.8) 5.92(d. 10.8) 5.92 (d. 10.8) 3.92(d. 10.8) 5.92 (brd. 10.8) 5.92 (d. 10.8)
10 6.29 (dd, 15.0. 10.8) 6.30 (dd. 15.0, 6.30 (dd. 14.8, 6.31(dd. 15.0. 10.8) | 6.30(dd. 15.0,10.7) | 6.30 (ddd. 15.0.10.8.0.5) | 6.30 (dd.15.1, 10.8)
10.8) 10.8)
11 545(dd. 15.0,9.0) 547(dd. 15.0.9.1) | 550(dd. 148.8.8) | 5.48(dd. 15.0.9.0) 547 (dd. 14.9.9.1) 5.48(dd. 15.0,9.1) 548 (dd.151.9.1)
12 244 (m o) 2.50-238 (m.-) 250238 (m -) 2502 30 (m. ) 245242 (m-) 248242 (m. ) 248243 ()
12-Me 1.03 (d. 6.6) 1.04(d.6.7) 1.05 (d. 6.4) 1.04 (d. 6.6) 1.05 (d. 6.7) 1.05(d. 6.7) 1.05 (d. 6.5)
13A 1.91(dd. 13.1. 4.3) 1.92(dd, 134.43) | 1.92(dd.13.2.44) 1.93 (dd.13.5.4.2) 1.93 (dd. 13.4.4.3) 1.93(dd. 13.4.4.3) 193 (dd. 13.4.43
13B 1.26-1.12 (m. ) 1.18 (dd.13.0. 11.2) 1.26-1.18 (m. ) 124115 (m ) 1.22-1.15 (m. -) 1.27-1.15 (m. ) 1.27-1.15 (m. )
14-Me 1.27(s.) 1.28(s.-) 1.29(s.-) 1.28(s. ) 128(s.-) 128 (. ) 1.28 (s.-)
15 2.63(d.9.6) 2.65(d. 9.4 2.65(d.9.2) 2.65(d.9.3) 2.66 (d.9.4) 2.66(d. 9.4 2.66 (d. 9.5)
16 145 (m-) 1.60-143 (m.-) 1.60-1.43 (m. ) 1.60-1.45 (m.-) 1.58-1.53 (m.-) 1.61-1.43 (m.2) 1.62-1.47 (m. )
16-Me 083 (d.69) 0.83 (d.6.9) 0.83 (4. 7.0) 0.82 (d.6.9) 083 (d. 7.0) 083(d. 7.0) 0.83 (d, 7.0)
17 296(dd. 6.0.4.5) 297(dd. 6.1.4.3) 298(dd.64.44 297(dd. 6.3.42) 297(dd.63.42) 298(dd.64.42) 298 (dd. 6.2, 43)
18 378 (dq 6.663) 378 (q.64) 381(q.6.4) 383-3.74 (m.0) 381 (q.64) 379 (p.64) 379 (q.6.5)
19 1.11(d. 6.6) 110 (d. 64) 1.11(d. 64) 111(d. 6.6) 111(d.65) 111(d.64) 1.11(d. 6.5)
OMe 3.52(s.) 3.52(.9) 3.52(.) 3.52(s.) 3.53(s.-) 3.53(s.0) 353(s.0)




Table 4: *C NMR data of our synthesis, natural product and literature syntheses

Position Natural 7 Kocienski 8 1.S. Panek 8= C.J. Forsytha" A. K. Ghosh 6° P. Romeo, Urpi 3" | Our Synthesis 4
Cl 179.8 1753 175.1 1755 1754 1752 1754
Cc2 46.4 423 423 42.5 42.4 423 423
€3 77.0 75.5 73.5 73:7 735 75.5 75.6
Cc4 331 328 328 329 328 328 328
C5 33.7 334 33.7 336 33.5 33.5 335
C6 335 334 33.5 335 334 334 334

C6-Me 182 18.1 18.0 182 18.1 18.1 18.1
Cc17 922 922 919 923 922 922 922
C8 136.5 136.2 136.2 136.3 136.2 136.2 136.2

C8-Me 121 12.1 12.6 122 12.1 12.1 12.1
Cc9 129.5 1296 1202 1298 129.6 129.6 129.7
Cl10 126.6 126.5 126.4 26.7 126.6 126.5 126.6
C11 140.5 140.7 140.5 140.9 140.7 140.7 140.7
C12 36.5 36.6 364 36.7 36.6 36.5 36.6

C12-Me 227 227 224 22. 27 227 227
C13 48.1 48.1 48.0 483 483 48.1 48.1
Cl4 62.6 62.6 627 628 62.6 62.6 62.7

Cl4-Me 16.8 16.8 169 16.8 16.8 16.8 16.8
Cls 67.8 67.9 67.8 68.0 67.9 67.9 67.9
Cl6 364 36.4 36.2 36.6 36.6 36.4 36.6

C16-Me 117 115 115 117 115 116 116
C17 88.6 88.5 88.6 88.7 88.5 88.6 88.6
Ci8 69.8 69.9 69.9 70.1 69.9 69.9 69.9
C19 19.9 19.8 199 20.0 19.8 198 19.9

OMe 61.9 61.9 61.9 62.0 61.9 61.9 61.9
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Alternative scheme for the synthesis of compound 12:
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((2R,3R)-3-(((4-methoxybenzyl)oxy)methyl)oxiran-2-yl)methanol (10a):

‘HO\/éy\OPMB’

To a suspension of flame dried 4A molecular sieves CH,Cl, (40 mL) at =30 °C, was added D-
(—)- diethyl tartarate (0.69 mL, 4.03 mmol) followd by Ti(OiPr), (0.59 mL, 2.02 mmol) and
tertbutylhydroperoxide (6.7 mL, 6 M solution in toluene, 40.4 mmol) The reaction mixture was
stirred at —30 °C for 1 h before addition of allylic alcohol 10 (4.2 g, 20.2 mmol) in anhydrous
CH,ClI;, (20 mL). The reaction mixture was stirred at —20 °C for 10 h. After completion of the
reaction (monitored by TLC), it was quenched with 20% NaOH solution (50 mL). The reaction
mass was allowed to stir for 1 h before filtration through a small bed of Celite and washed with
CH,Cl, (50 mL). The organic layer was separated and the aqueous layer extracted with CH,Cl,
(2 x 50 mL). The combined organic layer was washed with water (2 x 100 mL) and dried solvent
removed under reduced pressure. The crude mass was purified by silica gel chromatography
(ethyl acetate/ hexane = 1:3) to afford 10a (4.0 g, 88%) as a light yellow liquid. [a]p?® +14.4
(96% ee)'; IR (Neat): 3494, 3018, 1612, 1245, 1216, 1038 cm !; 'TH NMR (300 MHz, CDCl;): 6
7.26 (d, J= 8.5 Hz, 2H), 6.88 (d, J = 8.5 Hz, 2H), 4.50 (ABq, J=21.5, 11.6 Hz, 2H), 3.90 (dd, J
=12.8, 1.3 Hz, 1H), 3.80 (s, 3H), 3.72 (dd, J=11.6, 3.0 Hz, 1H), 3.62 (dd, J = 12.6, 4.1 Hz, 1H),
3.49 (dd, J=12.3,5.9 Hz, 1H), 3.21 (m, 1H), 3.07 (m, 1H), 2.20 (br s, IH) ppm; '*C NMR (75
MHz, CDCl3): 6 159.2, 129.9, 129.4, 113.8, 72.8, 69.5, 61.4, 55.9, 55.2, 54.4 ppm. HRMS (ESI):
m/z calcd. for C;,H;4O3Na [M + Na]*: 229.0835; found: 229.0847.

(E)-Ethyl3-((2R,3S)-3-((R)-1-(methoxymethoxy)ethyl)oxiran-2-yl)-2-methylacrylate(12):
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To a stirred solution of epoxy alcohol 10a (1.0 g, 4.46 mmol) in dry CH,Cl, (15 mL), was added
Dess-Martin periodinane (2.2 g, 5.35 mmol) at 0 °C under nitrogen atmosphere and stirred for 3
h. After completion of the reaction (monitored by TLC), it was quenched with water (10 mL) and
filtered through a small bed of Celite. The organic layer was separated and the aqueous layer
extracted with CH,Cl, (2 x 20 mL). The combined organic layer was washed with saturated
aqueous sodium thiosulphate solution (2 x 25 mL), saturated aqueous NaHCOj; solution (2 x 20)
and dried over anhydrous Na,SO,. Solvent was removed under reduced pressure and the crude
product was used for the next reaction without further purification.

To a stirred solution of crude aldehyde (1.2 g, 5.35 mmol) in benzene (10 mL), was added C-2
Wittig ylide (5.80 g, 16.0 mmol) at room temperature. The reaction mixture was stirred at 40 °C
for 4 h. After completion of the reaction (monitored by TLC), solvent was removed under
reduced pressure. The crude mass was purified by silica gel chromatography (ethyl
acetate/hexane = 1:10) to furnish 12 (0.91g,70% over two steps) spectral and analytical data of
this compound is identical with above compound 12.

*First method is better than the second because of the good overall yield.

Reference for epoxide

1. A. Takemura, K. Fujiwara, K. Shimawaki, A. Murai, H. Kawai, T. Suzuki, Tetrahedron. 2005,
61, 7392



