Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2015

Total Synthesis of (=)-Cryptocaryol A

Luiz C. Dias,* Paula K. Kuroishi, and Emilio C. de Lucca Jr.
Instituto de Quimica, Universidade Estadual de Campinas, 13083-970, C.P. 6154,
Campinas, SP, Brazil

* |dias@igm.unicamp.br

Table of Contents

Figure S1. *H NMR spectrum of 8 (250 MHz; C¢Ds). S5
Figure S2. 3C NMR spectrum of 8 (62.5 MHz; C¢De). S6
Figure S3. 3C NMR spectrum (DEPT 135) of 8 (62.5 MHz; CgDs). S6
Figure S4. IR and HRMS spectra of 8. S7
Figure S5.*H NMR spectrum of 11 (600 MHz; CgDs). S8
Figure S6. 13C NMR spectrum of 11 (125 MHz; CgD). S9
Figure S7. 3C NMR spectrum (DEPT 135) of 11 (125 MHz; C¢Ds). S9
Figure S8. IR and HRMS spectra of 11. S10
Figure S9. *H NMR spectrum of 12 (500 MHz; CDCls). S11
Figure S10. *3C NMR spectrum of 12 (125 MHz; CDCly). S12
Figure S11.*C NMR spectrum (DEPT 135) of 12 (125 MHz; CDCl5). S12
Figure S12. IR and HRMS spectra of 12. S13
Figure S13.'H NMR spectrum of 13 (400 MHz; CDCls). S14
Figure S14. *C NMR spectrum of 13 (100 MHz; CDCly). S15
Figure S15. *C NMR spectrum (DEPT 135) of 13 (100 MHz; CDCl5). S15
Figure S16. IR and HRMS spectra of 13. S16

S1



Figure S17.
Figure S18.
Figure S19.
Figure S20.
Figure S21.
Figure S22.
Figure S23.
Figure S24.
Figure S25.
Figure S26.
Figure S27.
Figure S28.
Figure S29.
Figure S30.
Figure S31.
Figure S32.
Figure S33.
Figure S34.
Figure S35.
Figure S36.
Figure S37.
Figure S38.
Figure S39.
Figure S40.

Figure S41.

'H NMR spectrum of 14 (500 MHz; CDCl5).

13C NMR spectrum of 14 (125 MHz; CDCls).

13C NMR spectrum (DEPT 135) of 14 (125 MHz; CDCly).

COSY contour map for 14.

HSQC contour map for 14.

HMBC contour map for 14.

IR and HRMS spectra of 14.

'H NMR spectrum of 6 (250 MHz; CDCl5).

13C NMR spectrum of 6 (62.5 MHz; CDCl5).

13C NMR spectrum (DEPT 135) of 6 (62.5 MHz; CDCls).
IR and HRMS spectra of 6.

'H NMR spectrum of 15 (500 MHz; CgDs).

13C NMR spectrum of 15 (125 MHz; CgDs).

13C NMR spectrum (DEPT 135) of 15 (125 MHz; C¢De).
IR and HRMS spectra of 15.

'H NMR spectrum of 16 (500 MHz; CDCls).

13C NMR spectrum of 16 (125 MHz; CDCls).

13C NMR spectrum (DEPT 135) of 16 (125 MHz; CDCls).

IR and HRMS spectra of 16.
'H NMR spectrum of 17 (500 MHz; CDCl5).

13C NMR spectrum of 17 (125 MHz; CDCly).

13C NMR spectrum (DEPT 135) of 17 (125 MHz; CDCls).

IR and HRMS spectra of 17.
'H NMR spectrum of 18 (500 MHz; MeOD).

13C NMR spectrum of 18 (125 MHz; MeOD).

S2

S17

S18

S18

S19

S20

S21

S22

S23

S24

S24

S25

S26

S27

S27

S28

S29

S30

S30

S31

S32

S33

S33

S34

S35

S36



Figure S42.
Figure S43.
Figure S44.
Figure S45.
Figure S46.
Figure S47.
Figure S48.
Figure S49.
Figure S50.
Figure S51.
Figure S52.
Figure S53.
Figure S54.
Figure S55.
Figure S56.
Figure S57.
Figure S58.
Figure S59.
Figure S60.
Figure S61.
Figure S62.
Figure S63.
Figure S64.

Figure S65.

13C NMR spectrum (DEPT 135) of 18 (125 MHz; MeOD).

COSY contour map for 18.

HSQC contour map for 18.

HMBC contour map for 18.

IR and HRMS spectra of 18.

'H NMR spectrum of 19 (500 MHz; CDCl5).

13C NMR spectrum of 19 (125 MHz; CDCls).

13C NMR spectrum (DEPT 135) of 19 (125 MHz; CDCly).

IR and HRMS spectra of 19.
'H NMR spectrum of 20 (600 MHz; CDCls).

13C NMR spectrum of 20 (150 MHz; CDCls).

13C NMR spectrum (DEPT 135) of 20 (150 MHz; CDCls).

IR and HRMS spectra of 20.

'H NMR spectrum of 2 (250 MHz; CDCls).

13C NMR spectrum of 2 (62.5 MHz; CDCl5).

13C NMR spectrum (DEPT 135) of 2 (62.5 MHz; CDCls).
IR and HRMS spectra of 2.

'H NMR spectrum of 1 (500 MHz; MeOD).

13C NMR spectrum of 1 (125 MHz; MeOD).

13C NMR spectrum (DEPT 135) of 1 (125 MHz; MeOD).
COSY contour map for 1.

HSQC contour map for 1.

HMBC contour map for 1.

IR and HRMS spectra of 1.

Table 1. *H and **C NMR chemical shifts for cryptocaryol A.

S3

S36

S37

S38

S39

S40

S41

S42

S42

S43

S44

S45

S45

S46

S47

S48

S48

S49

S50

S51

S51

S52

S53

S54

S55

S56



Attempts to optimize de aldol reaction S57

Scheme S1. S57
Figure S66. S57
Scheme S2. S58
Scheme S3. S59
Scheme S4. S59
Scheme S5. S60
Scheme S6. S60
Scheme S7. S61
Scheme S8. S61
Scheme S9. S62

S4



Acquisition Time (sec) 3.1654 Comment Paula PKK8 C6D6 250 MHz mar14pkkH1 Date 14 Mar 2013 18:54:14
File Name C:\Users\Usuario\Documents\Unicamp\Mestrado\Espectros RMN\250\mar14pkkH1 (PKK8)_001001r Frequency (MHz) 250.13
Nucleus 1H Number of Transients 12 Original Points Count 16384 Points Count 32768
Pulse Sequence zg30 Solvent BENZENE-D6 Sweep Width (Hz) 5175.98 Temperature (degree C) 25.160
Benzene-d6

TOHOOHDNVO© N O~ ooav\N LANNDINNLN O VW NDLD MO O [Tola\}

NN QoS HOHNN 990000 DR O IYSINOOGHON [SX=]

NI NS OO0 0O TEFTTFT OO mMmm ™ NANNNNN—AAA —

L 2 e S R I

O OPMB
Me Me
8
i
& & 8§ §
77T
I |
‘AASLM
1.00 1.00
L | L |
420 435 430 425 420
Chemical Shift (ppm)
! |
i
I
U | |
2.01 1.99 1.00 1.02 3.09 101 104 290 3.02
H I HIH = H I =l H H
O L o o o LALLM B e o LA B o AL B o B AR E AR o
9.0 75 7.0 6.0 55 5.0 45 4.0 35 3.0 25 20 15 10 0.5 0
Chemical Shift (ppm)

Figure S1. *H NMR spectrum of 8 (250 MHz; C¢Dg).
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Figure S2. *3C NMR spectrum of 8 (62.5 MHz; C¢Dg).
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Figure S3. 3C NMR spectrum (DEPT 135) of 8 (62.5 MHz; CgDs).
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igure S4. IR spectrum of 8.
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Figure S5.'H NMR spectrum of 11 (600 MHz; C¢Dg).
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Figure S6. 13C NMR spectrum of 11 (125 MHz; CgD).
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Figure S7. *3C NMR spectrum (DEPT 135) of 11 (125 MHz; C¢De).
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Figure S8. IR and HRMS spectra of 11.
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Figure S9. *H NMR spectrum of 12 (500 MHz; CDCls).
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Figure S10. *C NMR spectrum of 12 (125 MHz; CDCl5).
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Figure S11.*C NMR spectrum (DEPT 135) of 12 (125 MHz; CDCls).
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Figure S12. IR and HRMS spectra of 12.
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Figure S13.'H NMR spectrum of 13 (400 MHz; CDCls).
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Figure S14.*C NMR spectrum of 13 (100 MHz; CDCly).
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Figure S15. *C NMR spectrum (DEPT 135) of 13 (100 MHz; CDCls).
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Figure S16. IR and HRMS spectra of 13.
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Figure S17.'H NMR spectrum of 14 (500 MHz; CDCls).
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Figure S18.*C NMR spectrum of 14 (125 MHz; CDCly).
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Figure S19. *C NMR spectrum (DEPT 135) of 14 (125 MHz; CDCls).
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Figure S20. COSY contour map for 14.
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Figure S21. HSQC contour map for 14.
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Figure S24.'H NMR spectrum of 6 (250 MHz; CDCls).
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Figure S25. *C NMR spectrum of 6 (62.5 MHz; CDCls).
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Figure S26.*C NMR spectrum (DEPT 135) of 6 (62.5 MHz; CDCls).
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Figure S27. IR and HRMS spectra of 6.
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Figure S28.*H NMR spectrum of 15 (500 MHz; CgDs).
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Figure S30. 3C NMR spectrum (DEPT 135) of 15 (125 MHz; C¢De).
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Figure S31. IR and HRMS spectra of 15.
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Figure S32.'H NMR spectrum of 16 (500 MHz; CDCls).
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Figure S33. °C NMR spectrum of 16 (125 MHz; CDCls).
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Figure S34.C NMR spectrum (DEPT 135) of 16(125 MHz; CDCls).
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Figure S35. IR and HRMS spectra of 16.
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Figure S36.*H NMR spectrum of 17 (500 MHz; CDCls).

S32



Acquisition Time (sec) 0.5505 \ Comment Paula - PKK99 - CDCI3 - Av 500 MHz - mar20pkkH2 13C Date 20 Mar 2014 11:22:54
File Name F 0s RMN\500\mar20pkkH2 (PKK99)_002001r Frequency (MHz) 125.69 Nucleus 13C
Number of Transients 512 [ original Points Count _ 16384 Points Count 32768 Pulse 2gpg30
Solvent CHLOROFORM-D \ Sweep Width (Hz) 29761.90 Temperature (degree C) 25.150
Chloroform-d
3 §§§ S ga 3  g3ese Q 32988 & &8 33
k4 g ad = pa] S8 N R888 B §SS66 8 I3 |82
(. [ I | | | [ e | =
88 g8
I3 Sao
R &2
I I~
U b‘\,‘
(AR R AR By AR RSA AR AR T
25 24 23 22 21 20
Chemical Shift (ppm)
T |
[ \
| |
‘ {
T T T T T T T T INLARRAARANARASS LRSS T T T T T T T T
152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

Figure S37.3C NMR spectrum of 17 (125 MHz; CDCl).
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Figure S38.*C NMR spectrum (DEPT 135) of 17 (125 MHz; CDCls).
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Figure S39. IR and HRMS spectra of 17.
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Figure S40.'H NMR spectrum of 18 (500 MHz; MeOD).
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Figure S41. *C NMR spectrum of 18 (125 MHz; MeOD).
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Figure S42.3C NMR spectrum (DEPT 135) of 18 (125 MHz; MeOD).
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Figure S43. COSY contour map for 18.
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Figure S44. HSQC contour map for 18.
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Figure S45. HMBC contour map for 18.
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Figure S46. IR and HRMS spectra of 18.
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Figure S47.*H NMR spectrum of 19 (500 MHz; CDCls).
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Figure S48. ~°C NMR spectrum of 19 (125 MHz; CDCls).
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Figure S49. *C NMR spectrum (DEPT 135) of 19 (125 MHz; CDCls).
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Figure S50. IR and HRMS spectra of 19.

S43



Acquisition Time (sec) 2.6564 Date 07 Jan 2014 14:25:18
File Name \\nmrsparc.igm.unicamp.br\espectros\avance600\2014\jan14\Luiz Carlos\jan07pkkH1_001001r Frequency (MHz) 600.17
Nucleus 1H Number of Transients 16 \Original Points Count 32768 Points Count 65536
Pulse Sequence zg30 Solvent CHLOROFORM-D Sweep Width (Hz) 12335.53
Temperature (degree C) 25.150
Chloroform-d
[Te} QOO OCOTM VLULMOMANATONDVOOVMANL)MAN r\§mmwoo<r<rocsoor\$®g\—¢wmm
N ANNNNENNS OO0 MAANNSSON 00X ®Q COOIIIIAAOMNIODI T M
~ LULLLOLLLLLWY LOLLSSTETSTTTOOMOMOMM ANANANANNNANNNAAAAAAAAA A A
e O G O e A O B
I
Me
93 8% NN
1 9 T9 99 TYTY
L |
=z Me [
20 1.03 1.08
| _ |
A LA L B o
235 2.30 225
Chemical Shift (ppm)
8888838856583 8688 883383
FTIFTFTAFFBGGGGGE 55 BRBLHHBIITLLIQS 88 538993
N/ A== (. - [ [ gt A s | o [
| | ~ At N A ~| o
1.03 0.95 1.05 2.92 122 9.20 111
L L | + | ! | — |
L L T P T T T T T T T T
"a0 305 360 385 380 155 150 145 140 135 130 125 120 115 110
Chemical Shift (ppm) Chemical Shift (ppm)
i ("
[ L L
M M | il “ I
1.00 2.08 1.05 1.05 1.00 1.03 4.16 0.94 2.92 9.20
= [ Hl Ellkl [ S
R I A O B I B AR I B R RN N R e AR R R R R AR
10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05 0

Chemical Shift (ppm)

Figure S51. *H NMR spectrum of 20 (600 MHz; CDCls).
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Figure S52. *C NMR spectrum of 20 (150 MHz; CDCly).
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Figure S53. *C NMR spectrum (DEPT 135) of 20 (150 MHz; CDCls).
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Figure S54. IR and HRMS spectra of 20.
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Figure S55.*H NMR spectrum of 2 (250 MHz; CDCls).
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Figure S56. *C NMR spectrum of 2 (62.5 MHz; CDCls).
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Figure S57.*3C NMR spectrum (DEPT 135) of 2 (62.5 MHz; CDCls).
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Figure S59. 'H NMR spectrum of 1 (500 MHz; MeOD).
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Figure S60. *C NMR spectrum of 1 (125 MHz; MeOD).
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Figure S61. *C NMR spectrum (DEPT 135) of 1 (125 MHz; MeOD).
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Figure S65. IR and HRMS spectra of 1.
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Table S1. *H and **C NMR chemical shifts for natural and synthetic cryptocaryol A.

Position Natural Product Dias Synthetic Product O’Doherty Synthetic Product
13 1 multiplicity 13 ~c 1, ,a multiplicity 13 1 multiplicity
6C o H (J in Hz) 6C 6 H (3 in H2) 6-C 6 °H (J in Hz)
2 167.0 167.0 167.0
3 121.4 5.97 dd (9.8, 1.9) 121.4 5.97 dd (9.6, 1.9) 121.4 5.97 dd (9.6, 2.5)
4 148.6 7.04 ddd (9.8, 6.0, 2.3) 148.5 7.05 ddd (9.6, 5.9, 2.4) 148.6 7.04 ddd (9.6, 6.0, 2.8)
5a 31.0 2.45 m 30.9 2.45 m 31.0 2.45 ddd (19.2,5.2,5.2)
5b 2.36 ddt (18.5, 11.8, 2.6) 2.36 ddt (18.5, 11.7, 2.5) 2.36 dddd (19.2, 11.6, 2.8, 2.8)
6 76.6 4.71 m 76.6 4.71 m 76.6 4.67-4.74 m
7a 43.9 1.94 ddd (14.5, 9.7, 2.3) 43.9 1.94 ddd (14.4, 9.9, 2.5) 43.9 1.94 ddd (14.8, 9.6, 2.8)
7b 1.67 m 1.66 m 1.55-1.71 m
8 66.6 4.08 m 66.6 4.08 m 66.6 4.09 (dddd, 8.8, 6.4, 6.4, 2.4)
9 46.0 1.68 m 46.0 1.63 m 46.0 1.55-1.71 m
10 69.9 3.97 m 69.9 4.00 m 69.9 3.96-4.04 m
1lla 45.3 1.64 m 45.2 1.67 m 45.3 1.55-1.71 m
11b 1.60 m
12 70.2 4.00 m 70.1 4.00 m 70.2 3.96-4.04 m
13 45.9 1.59 m 45.9 1.63 m 45.9 1.55-1.71 m
14 68.3 4.02 m 68.2 4.02 m 68.2 3.96-4.04 m
15 45.8 1.50 m 45.7 1.51 m 45.8 1.49-1.52 m
16 69.1 3.79 m 69.1 3.80 m 69.1 3.77-3.82 m
17 39.3 1.43 m 39.2 1.44 m 39.3 1.40-1.46 m
18a 26.8 1.32 m 26.8 1.43 m 26.8 1.25-1.32 m
18b 1,33 m
19-28 30.5-31.0 1.27-1.29 brs 30.5-30.9 1.24-1.36 brs 30.5-31.0 1.25-1.32 brs
29 33.2 1.29 m 33.1 1.28 m 33.1 1.25-1.32 m
30 23.8 1.27 m 23.7 131 m 23.8 1.25-1.32 m
31 14.5 0.89 t (6.9) 14.4 0.89 t(7.0) 14.5 0.89 t (6.8)

# Assignment based on COSY, HSQC, and HMBC experiments.
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Attempts to optimize de aldol reaction

To improve the yields in the last three steps of the (-)-cryptocaryol A synthesis, we
first investigated the influence of the solvents in the aldol coupling. In the original
procedure, Et,O was used for enolization of methyl ketone Z-2, and a solution of
hexadecanal in CH,Cl, was added to the pre-formed enolate. We envisioned that using
CHCI, for both the enolization and aldehyde addition may improve the yield; however,

only traces of the desired product were observed (Scheme S1).

1) (c-Hex),BCl, EtzN

CH,Cl,, 30 °C
2) O
Me. Me Me_ Me HJ\/«\’VNIe Me. Me Me_ Me
12
3 X >
(©) (@] (@) O (o] CH,Cl,, -78 °C (@) O (@) O OH OH
- - - - Me
7 Me traces = 12
- 21
O OEt z2 (0] OEt
Scheme S1.

Analysis of the byproducts from the aldol reaction in CH,Cl, by *H NMR revealed a
new signal at 6.77 ppm (doublet of triplets, J = 16.1, 7.1 Hz) corresponding to an E alkene.
Unfortunately, the new peak corresponds to the isomerization product of compound Z-2

under the reaction conditions (Figure S66).
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Figure S66.

We attributed the isomerization of methyl ketone Z-2 to the complexation of the
Lewis acid, (c-Hex),BCl, to the ester carbonyl. Thus, we began by investigating milder
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enolization conditions to reduce the degradation of the starting material. Under the
standard enolization conditions, (c-Hex),BCl is added to a solution of the methyl ketone at
0 °C, followed by addition of EtzN. After 30 minutes, the reaction mixture is cooled to -78
°C, and a solution of the aldehyde is added. Therefore, we envisioned that reducing the
enolization time or adding the Lewis acid to a mixture of the ketone and aldehyde in the
aldol coupling may improve the yield. To investigate the effect of time and the order of
addition of reagents, we used model methyl ketone 22.

First, we performed the enolization of methyl ketone 22 in the presence of aldehyde
3. However, only traces of the desired product were obtained. Next, (c-Hex),BCI
was added to a solution of Ets3N and methyl ketone, and the enolate was allowed to form
over 5 min before addition of the aldehyde. Under these conditions, the aldol adduct 23
was obtained in 16% vyield (Scheme S2). However, the low yield in this reaction is
inconsistent with the reaction progress observed on TLC. Therefore, we believe that the

product degraded during purification on column chromatography.

Me><|\/|e Me_ Me
o™ o a) or b) O><O O OH
M \/l\/l\)J\ MW
e Me Me Me
22 23 12
a) Et3N, (c-Hex),BCl, 3 b) 1) Et3N, (c-Hex),BClI
CH,Cl,, 0 °C to —78 °C, traces CH,CI,, 0 °C
2) o
Me
H 12
3
-78°C, 16%
Scheme S2.

To avoid potential degradation of aldol adduct 23, the crude product was used in the
subsequent step without purification by column chromatography. Therefore, the aldol
reaction was accomplished according to Scheme S2b. After quenching the excess Lewis
acid with MeOH, the volatiles were removed under reduced pressure, and the residue was
diluted with CH,Cl, and washed with H,O to remove excess EtzN*HCI formed during the
reaction. The organic layer was concentrated and the crude product was submitted to a
1,3-anti reduction using the Evans method.! However, the crude aldol adduct 23 was
insoluble in the solvent mixture (MeCN and AcOH) used for this reaction. Only a small

amount of diol 24 was obtained and 10% of compound 23 was recovered (Scheme S3).

! a) Evans, D. A.; Chapman, K. T. Tetrahedron Lett. 1986, 27, 5939. b) Evans, D. A.; Chapman, K. T.;
Carreira, E. M. J. Am. Chem. Soc. 1988, 110, 3560.
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23 12 -30 to —20 °C, traces 24 12

Scheme S3.

Based on the poor solubility and yield for the 1,3-anti reduction, we decided to use
an alternative method described by Dieckmann and Menche to effect the aldol reaction
and subsequent reduction.? This method uses Ipc,BCl as a Lewis acid in the initial aldol
coupling between a methyl ketone and an aldehyde followed by a subsequent asymmetric
reduction of the ketone carbonyl upon warming. The aldol reaction and tandem reduction
affords products with 1,5-anti and 1,3-syn stereochemistry.

Application of the Dieckmann and Menche methodology to ketone 22 afforded the
desired aldol product; however, no reduction of the ketone carbonyl was observed after 24

hours at room temperature by TLC (Scheme S4).

Me_ Me 1) Et3N, (+)-Ipc,BCl Me_ Me

> CH,Cl,, 0°C >

o O O

Me\/'\/'\)J\Me 2) [o) Me\/l\/'\)M/Me

-78°C 12
22 HM Me 23

Me_ Me
_ o,
78°C to rt o><o OH OH
Me 2 Me
24 12
Scheme S4.

As an alternative, the aldol reaction was performed using (+)-Ipc,BCl, and the
corresponding product was reduced using the Evans method with THF as solvent.
However, the solubility of compound 23 in THF was low and only 16% of diol 24 was
obtained (Scheme S5).

% Dieckmann, M.; Menche, D. Org.Lett. 2013, 15, 228.
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22 HJW Me 23

MeXMe
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e4NHB(OAC);, Ac 0”0 OH OH
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0°C tort., 16% 5
24
Scheme S5.

Since optimization of both the aldol coupling between 22 and 3 and the reduction of
23 were difficult, we decided to protect the hydroxyl of 23 as the TES ether with TESOTf to
improve its solubility for a stereoselective carbonyl reduction. Therefore, the aldol reaction
involving methyl ketone 22 and aldehyde 3 was quenched by addition of TESOTf at —78
°C, and gradually warmed to room temperature (Scheme S6a). However, the TLC of aldol
reaction after the addition of TESOTf remained the same and the desired silyl ether was
not isolated.

We envisioned that the silyl protection failed because the Lewis acid was still
coordinated to the secondary alcohol. Therefore, the aldol reaction was accomplished
again, and after the reaction was complete the excess Lewis acid was quenched with
MeOH and the reaction medium was washed with H,O. The crude product was then
treated with TESOTf and 2,6-lutidine, but only a complex mixture of byproducts was
observed (Scheme S6b). ®

Me_ Me Me_ Me

>< a)orb) ><

O O O OH O” O O OTES

Me\/J\v/L\/ﬂ\/;\v*ﬁ\/Me Me\/J\v/L\/ﬂ\//\v4ﬁ\/Me

23 12 25 12

a) workup with TESOTf  b) TESOTY, 2,6-lutidin
CH,Cl, 0°C

Scheme S6.

Finally, we decided to investigate the influence of eluents used during purification of
the aldol adduct by column chromatography. Model substrate 26 was submitted twice to
the aldol reaction conditions shown in Scheme S7. Purification of 27 was first performed

by loading the crude product on the column with CH,CI,, followed by using a mixture of

% Greene, T. W.; Wuts, P. G. M. Protective Groups in Organic Synthesis, 42 ed.; John Wiley & Sons; Nova
York, 2007.
S60



hexane and ethyl acetate as eluent. With these conditions, only traces of the desired
product were isolated.

For the second purification, the crude product was loaded on the column with
CH.CI, and this solvent was also used as eluent. In this case, the aldol adduct 27 was
obtained in 44% vyield, which is a superior yield to those observed for reactions involving
aldehyde 3.

1) Et3N, (c-Hex),BCI
t Bu\Si,t Bu CH,Cl,, 0°C t-Bu\Si/t-Bu
o0 O 00 O OH
Me\/l\/l\)J\ 2 9 MGMMQ

Me
26 H )J\/m Me 27 12

12
3

-78°C

Scheme S7.

The reduction step was then optimized by substituting MeCN, used in the Evans
methodology, for CH,Cl,, which can solubilize both the starting material and reducing
agent. Reaction of aldol adduct 27 with Me4,NHB(OACc)3; in CH,Cl, and AcOH afforded diol
28 in 99% vyield, which demonstrates that CH,Cl, is the ideal solvent for substrate 27
(Scheme S8). Furthermore, aldol adduct 27 could be reduced to diol 28 under the

optimized conditions, albeit in poor yield.

t-Bu_ ,t-Bu Me.NHB(OA t-Bu_ ,t-Bu
. o : .
0°0 o OoH ANHB(OAC)s 0°"0 OH OH
MG\WM/MG CHchZ’ AcOH Me\)\/l\/'\/z\/m/'vle
> ~30 to —20 °C, 99%
27 28 12
Scheme S8.

With the optimized conditions for the model substrate in hand, we next applied them
to the actual substrate. Since the solvent mixture did not influence the yields in the aldol
reaction, Et,O was used for enolization of methyl ketone 2 (Scheme S8). The aldol adduct
was then purified with a mixture of CH,Cl,:AcOEt (9:1) as eluent. Subsequent reduction of
the aldol adduct under the Evans conditions using CH,Cl, afforded compound 21. The
crude product was partially purified by column chromatography and then treated with CSA
in MeOH to give (-)-cryptocaryol A in 1.1% yield over 3 steps (Scheme S9).
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1.1% (3 steps)
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