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Figure S1. An ORTEP view of ent-17a showing the atom-numbering scheme of non-
hydrogen atoms. Displacement ellipsoids are plotted at the 50% probability level.

Figure S2. A ball-and-stick view of crystal structure of ent-17a.

S4



Figure S3. Crystal structure of ent-17a showing C—H---O hydrogen bonds.

Crystal Data for ent-17a: Ci14H160s5 (M =264.27 g/mol): monoclinic, space group
P21 (no. 4),a= 4.27815(5)A, b= 12.64187(14) A,c= 11.93812(17)A, B=
98.3328(15)°, V =638.843(17) A3, Z =2, T =95 K, y(CuKa) =0.873 mm, Dcalc =
1.374 g/cm?3, 12519 reflections measured (7.484° < 20 < 147.14°), 2520 unique
(Rint = 0.0377, Rsigma = 0.0266) which were used in all calculations. IAM: The
final R1 was 0.0269 (I > 20(l)) and wR2 was 0.0675 (all data). CCDC no. 2222838.
HAR: The final R1 was 0.0184 (I > 2o(l)) and wR2 was 0.0404 (all data). CCDC no.
2222839. The Flack parameters for the IAM nad HAR model have the value of x =
0.01(7) and 0.07(7), respectively. The Hooft parameter has a value of y = 0.04(6)
for both models.

Table S1. Hydrogen Bonds for ent-17a (IAM).

D| H | A | dD-H/A | dH-A)/A d(D-A)/A D-H-A/°
O3 | H3 | 02| 0.8400 | 1.8161(17) | 2.5503(15) 145.03(13)
C11| H11 |O4!| 1.0000 | 2.4857(17) | 3.4719(17) 168.75(3)
C2 | H2 |012| 1.0000 | 2.5860(16) | 3.5763(16) 170.62(4)
C12|H12a|052| 0.9900 | 2.4544(16) | 3.3739(16) 154.31(3)
C12|H12b|023| 0.9900 | 2.5997(16) | 3.4750(17) 147.41(4)

L1+X,+Y,+Z; 21+ X,+Y +Z; °1-X,1/2+Y,1-Z
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Table S2. Hydrogen Bonds for ent-17a (HAR).

D| H | A | dD-H/A | dH-AYA | d(D-A)A D-H-A/°
O3 | H3 | 02| 0.990(9) | 1.664(11) | 2.5451(11) 145.9(13)
C11| H11 |O4t| 1.104(8) 2.387(8) | 3.4763(12) 168.8(9)
C2 | H2 |012| 1.105(8) 2.488(8) | 3.5814(12) 170.0(9)
C12|H12a|052| 1.099(8) 2.327(8) | 3.3774(12) 159.2(8)
C12|H12b|023| 1.109(8) 2.472(9) | 3.4762(12) 149.8(10)

L1+X,4+Y,+Z; 21+ X,+Y,+Z; 31-X,1/2+Y,1-Z
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Table S3. Comparison of the NMR data of synthetic and natural heterocornol D.

”
ak
OH

diastereoisomer (3b)

natural synthetic
position (Lei et al.®) heterocornol D (3a) diastereoisomer 3b
oH (m, J [Hz]) oH (m, J [Hz]) oH (m, J [Hz])
1 - - -
3 4.45 (brt, 5.8) 4.46 (ddd, 5.8, 4.7, 1.8) 4.46 (td, 5.8, 1.7)
4 6.42 (dd, 10.3, 5.8) 6.41 (dd, 10.4, 5.8) 6.34 (dd, 10.3, 5.9)
5 6.97 (brd, 10.3) 6.98 (brd, 10.4) 6.95 (brd, 10.4)
6 6.88 (d, 8.1) 6.88 (d, 7.6) 6.88 (d, J=7.5)
7 7.45 (t,7.9) 7.45 (t,7.9) 7.45 (t, 7.9)
8 6.97 (d, 7.9) 6.98 — 6.96 (m) 6.97 (dd, 8.2, 1.1)
9 - - -
10 - - -
11 - - -
1 4.08 (m) 4.10 - 4.05 (m) 4.06 (quint., 6.4)
2 1.27 (d, 6.4) 1.27 (d, 6.5) 1.28 (d, 6.5)
natural synthetic
position (Lei et al.®) heterocornol D (3a) diastereoisomer 3b
Oc Oc+ Oc
1 171.0,C 172.5 172.5
3 77.5, CH 79.0 79.1
4 135.3, CH 136.8 136.8
5 129.7, CH 131.2 131.4
6 120.3, CH 121.8 121.8
7 133.2, CH 134.7 134.7
8 116.9, CH 118.3 118.4
9 160.3, C 161.8 161.8
10 115.0,C 116.5 116.5
11 136.9,C 138.4 138.3
1 66.8, CH 68.3 68.1
2 17.4, CHs 18.8 18.6

* the difference of + 1.4 ppm in shifts for all signals compared to natural compound was caused

by different locking of NMR spectra. The 3C NMR spectrum of synthetic compound was locked to
residual solvent peak (MeOH 49.00 ppm).
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Table S4. Comparison of the NMR data of synthetic and natural heterocornol C.

/1
7 2 = OH

5

heterocornol C

OH

910

1"

6

—

o) 2

diastereoisomer 18

natural synthetic
position (Lei et al.®) heterocornol C (1) diastereoisomer 18
oH (m, J [Hz]) oH (m, J [Hz]) oH (m, J [Hz])
1 5.23 (d, 13.7) 5.23 (d, 13.8) 5.25, (d, 13.8)
3 4.35 (m) 4.35 (dt, 5.0, 2.4) 4.40 (dt, 5.0, 2.4)
4 5.96, dd (12.4, 2.0) 5.96 (dd, 12.4, 2.5) 5.89 (dd, 12.5, 2.5)
5 6.50 (brd, 12.4) 6.50 (dd, 12.5, 2.3) 6.54 (dd, 12.5, 2.3)
6 6.72 (d, 7.5) 6.72 (d, 7.5) 6.73,d (7.5)
7 7.02 (t, 7.5) 7.03 (t, 7.8) 7.03,1(7.8)
8 6.66 (d, 7.5) 6.67 (d, 8.1) 6.67,d (8.1)
9 - - -
10 4.44 (d, 13.7) 4.45 (d, 13.8) 4.46, (d, 13.8)
11 - - -
1 3.76 (m) 3.77 (qd, 6.4, 5.3) 3.85(qd, 6.4, 5.3)
2 1.19 (d, 6.4) 1.19 (d, 6.4) 1.15 (d, 6.4)
natural synthetic
position (Lei et al.®) heterocornol C (1) diastereoisomer 18
Oc Oc+ Oc
1 63.5, CH2 64.9, CH2 64.8, CH2
3 86.1, CH 87.4, CH 87.3, CH
4 132.2, CH 133.6, CH 133.0, CH
5 130.1, CH 131.4, CH 132.1 CH
6 121.8, CH 123.2, CH 123.1, CH
7 127.6, CH 129.0, CH 129.0, CH
8 113.8, CH 115.1, CH 115.2, CH
9 153.5,C 154.9,C 155.1,C
10 125.7, C 127.1, C 127.2,C
11 137.6,C 139.0,C 139.0,C
1 69.4, CH 70.8, CH 70.3, CH
2 17.7, CHs 19.1, CHs 18.7, CHs

* the difference of + 1.4 ppm in shifts for all signals compared to natural compound was caused

by different locking of NMR spectra. The 3C NMR spectrum of synthetic compound was locked to
residual solvent peak (MeOH 49.00 ppm).
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13C{1H} NMR (75 Mhz, CDCI3)
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1H NMR (CDCI3, 300 MHz)
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13C{1H} NMR (75 MHz, CDCI3)
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1H NMR (300 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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1H NMR (300 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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1H NMR (300 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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1H NMR (300 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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13C{1H} NMR (75 MHz, CDCI3)
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1H NMR (300 Mhz, CDCI3)

et __J

9T u

E80¢

ope'e —J =687
[
. 2
TE6TE~ - 1€6°€
66'E~  _ L )
2U6's —— 0’1 ¢sq'e
) = = — e ——=== [00T
£66'c — - g
S10v " - .
STI0t
UV~ _ [
S69'b ~_ 0T | ~
0Ly """ = o1l ¥
9Ly
m
_ )
66°0
T A
s
—00°T |
| w§
ne
-96°0 fom,
a
~
-56°0
& p-W0J0J0|YD 09Z°L
)
972’8
wVN.w/
957’8 -
W N.w%
m s 0883 10t
Z nQ 1) S8¢'8 Ntﬁ -
o - €67'8
va
O 91€'8

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.(
S31

4.0
f1 (ppm)

4.5
Figure S26. 'H NMR spectrum of 15.

5.5 5.0

6.0

6.5

7.0

7.5

8.0

8.5




13C{1H} NMR (75 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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1H NMR (300 Mhz, CDCI3)
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1H NMR (300 Mhz, CDCI3)
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1H NMR (300 Mhz, CDCI3)

\‘ 2
- —
9WT'T oL
L9TT Froe ™
- —
~ p—
006°€ S
ﬁmm.my — m ™
Tv6'€ —— 0T |
296’ -~ — Q
eg6c <
9%T'T y
8/9'% ~_ U_ ~ L9C'T “
20, — rer «
9ty n )
~ J
€LTS B
/ ue's To.ﬁ ™
mmm.m/ T
VAZ A T
/ mmv.m/ T | <
005°S o
mom.m/ —oT'C
Ln
)
e §/5°S i
6/5°S w 006°¢
56S°S reet
865°G = T~ IEE—gs
009°S ol 38 ¢t
bOooe S=_ [660 |- 2 £86°€
9195 — _—
e/ = L
029°'S 0Ly 1€Z°C
9€Z's
L9T'S
T e
—eggS
\ g T /£€7S
088’ Y T TS
206°'S Ya 89€'S
S16'S S~ UE'S
ZE6s — —20°T | 1 8169 9/€°S
mmm.m/ | & 126'9 S6€°S
cle's _ 1) 1¥6'9 66€'S
566'S S¥6'9 €0’
/ 8569 wh's
- | 3 £96°9 Lbb'S
1 o 6969 Ssb's
p-wl040J0|YD 09Z°Z 96b'S
o 0922 T9b°S
L e €0€'L 005°S -
8169~ oa 65€'L 508°S 1
1269 —~ —= - 8pEL S/5°5
1%6'9 U b 19¢€°L 645'S
P69 ~__= 007 | & vLEL 785°S 1
8v6'9 " NS 00¥°Z §65°G
£96'9 — 865°S -
6969 009°S 1
$09'S
919G 4
- Q 029°S 1
€0€°L —— o~ €29'5 1
088'S -
206°S 1
6eEL—  — e 5§16'S 1
gy L — o=t ££6°S
1064 — | —00°¢ ~N mmm”m J
= b€ —— ££6'5 1
m o 566G -
o) I 00b"L —— - 2
¥ 1
Y 8
et
O / % €50°TT
o) o 3
T €S0°TT — L zg0 2
(@]

=== T[-60'T

11.5 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 00 -05 -1(
f1 (ppm)
Figure S40. 'H NMR spectrum of ent-16b.

12.0

S45



8T'v.L —
P-WI0J0J0IYD 9T LL ~_
89'8/ —

8T'vL ——

——

89'8L —

OH

13C{1H} NMR (75 Mhz, CDCI3)
OMOM
OU%

ent-16b

-‘w i
mmT-iw -

T ——=
E

109171 — —m—=

o' L1T —— —

TL6TT ~
PO

_
—_——=

3
3
&
:
oreEr ————=X

POPET —— —————

898 ——— =

PTCHT ——%
3

€679 ——% |

3
au

0T'0LT ——=

%[

115 110 95 80 75

120
pm)

o
~

i
[V

135

140

165

170

YT ——

8/°S§ ——

§6'G66 ——

CO'TIT ——

10971~
Ob LT~
TL6TT ~
p102T

ovzer
vobeT
8G'8ET —  —
PTTHT ~_

€€'C9T ——

0T 04T ——

-1C

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
Figure S41. 'H NMR spectrum of ent-16b.

190

S46



9y’e ——

1H NMR (300 Mhz, CDCI3)

OH O

0T
20T
50T

Eoo'T

=680

L 3
00€'T — > el ~
ooe't —- ~ To €
S0 -
mwo.¢/
Bo.v/ =
SOTp L~ LcoT |
8TT'H~"— A
9Qry—
o1y "
. 00€'T~__ 2
mmm.w/ et Jﬂ
N T -
pOSH-S = ]
/ 04SP \| = 660 ©
S/SY = <
ULy L LJ 80
// @«
+ <
S 190't
) }
) " S0
€80
s L60'b =
Mwm.w\ - in 055'p T mmﬁ.v
. 107 ™ 955'p .
/669 —— et 95y oty
4ec9 N P NMMW J 660
I [g -
0649 © %3\
Nmm.o/ T ULy
PI8'9q\ 5 S
§18'9 0T &
£18°9 Wrm ©
618'9 " | 8BL9
0 06£'9
998'9 | E cecs MMM.W
-l €6£°9 —_—
89— v18'9 /Bm”w
006'9 ~_ 0Tl 1189 o
906'9 —— © %N.N — -
1 998'9 T B
0 289
ez 0069 i -
£ 906'9
- = 500°2
500°L T 2= cev
600 = A Seo
| 9£0°2
Nmo”m ~_. —96'0 p-w.ojo04o|yd 092°L
kL 1 L0v'L
1 NG bEY'L
09%°2
T o
N
L0V L —— ~
bEp'L —— 00T 1
N
09y L —— ™
w - 2
w 2 €L6°0T
n n
(@) - M
i
€101 \/rJ Tw.o i

40 35 30 25 20 15 10 05 0.0 -05 -1(

4.5

5.0

5.5
f1 (ppm)
Figure S42. 'H NMR spectrum of 17a.

11.5 11.0 105 100 95 90 85 80 75 70 65 6.0

12.0

S47



13C{1H} NMR (75 MHz, CDCI3)
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13C{1H} NMR (75 Mhz, CDCI3)
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Figure S45. 13C NMR spectrum of ent-17a.
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13C{1H} NMR (75 Mhz, CDCI3)
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1H NMR (600 Mhz, CDCI3)
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Figure S50. 'H NMR spectrum of 3a in CDCla.
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13C{1H} NMR (151 Mhz, CD30D)
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1H NMR (600 Mhz, CDCI3)
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Figure S54. 'H NMR spectrum of ent-3a in CDCls.
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13C{1H} NMR (151 Mhz, CDCI3)
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Figure S55. 13C NMR spectrum of ent-3a in CDCls.
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1H NMR (600 Mhz, CD30D)
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Figure S56. 'H NMR spectrum of ent-3a in CDsOD.

9.0

S61



13C{1H} NMR (151 Mhz, CD30D)
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1H NMR (600 Mhz, CDCI3)
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6.5

11,5 11.0 105 100 95 90 85 80 75 7.0

12.0

S63



13C{1H} NMR (151 Mhz, CDCI3)
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1H NMR (600 Mhz, CD30D)
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13C{1H} NMR (151 Mhz, CD30D)
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Figure S61. 13C NMR spectrum of 3b in CD30D.
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1H NMR (600 Mhz, CDCI3)
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13C{1H} NMR (151 Mhz, CDCI3)
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13C{1H} NMR (151 Mhz, CD30D)
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1H NMR (400 MHz, CD30D)
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Figure S66. 'H NMR spectrum of 1.




13C{1H} NMR (100 MHz, CD30D)
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Figure S67. 13C NMR spectrum of 1.
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1H NMR (400 MHz, CD30D)

© l
s
T0°T
- a
™
WI'T p .
i 8ST'T N Fsoe
«
- <
~~
S8E ~C — <+ £
T16€Y — - = 60 m
/66" \ / = T ARG
Yov'y I\ =
01b'+ .\. / r
Wb U 10T
s 3 1n
- <
aoean 01€’s LJ
128'€
~ LE8°E
TS 0S8°€
) / T 58 ==X 07T
T€T°S / U 10T | 998°'¢ \w
997's — S seebh
n 16€'
o) — /68PN - Wmm 0
e .\.u 10°T
Wty \
L'y
8v8't
TET'S ~_
So7c— = Fot
@«
£98°S o
£98°S
g5\ Tm.o K —_ E8s V.ul“m F86°0
868'S =< ) 868'S \
$06'S L ¥06'S
o )
-3 7T5°9
959°9
> 999 .
619 / = H\wm.m
s | — [ 8E/9XZ 60
Vady = T ©0
gl 60 - 010°Z
£85°9 = B .
655°9 .\. | © m. TT—oee0L .\.I = Foo't
v ea 602
. =
959°9 ~_ Tm 0 3
9/9'9 — e
6149 — — Tm o ©
89" N\ ©
I o
@) L
o))
I ©
o L
/ ® 0T0°Z ~_ - m
0£0°L — — TO.H L
6v0'2 -
L - N
(@)

S73

f1 (ppm)
Figure S68. 'H, NMR spectrum of 18.




13C{1H} NMR (100 MHz, CD30D)
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HPLC Analytical method

Enantiomeric excesses were determined by HPLC (Agilent Technologies) using Chiralpak IC column
(Daicel Chiral Technologies, dimensions 4.6 & x 250 mm, particle size 5 ym) using n-hexane/propan-2-ol
(isocratic 90/10) as a mobile phase and detected by UV at 254 nm.

UV detector: 254 nm

Sample injection: 12 pL (C = 1mg/mL)
Isocratic 90/10 n-hexane/iPrOH

Flow rate: 0.6 mL/min

CHIRALPAK® IC

Retention times: 3a 45.8 min, ent-3a 49.2 min,
3b 42.5 min, ent-3b 35.8 min.
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Data File C:\CHEM32\1\DATA\MICHAL\TCA-7-ANTI.D
Sample Name: IC, 90/10, 0.6ml, 12micoL, 254nm

Acqg. Operator : tomas

Acqg. Instrument : Instrument 1 Location : -
Injection Date : 1/18/2023 2:36:19 AM

Acqg. Method : C:\CHEM32\1\METHODS\ROBO.M

Last changed : 1/18/2023 2:23:18 AM by tomas

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\ROBO.M
Last changed : 1/19/2023 2:16:41 AM by tomas

(modified after loading)
Additional Info : Peak(s) manually integrated

VWD1 A, Wavelength=254 nm (MICHAL\TCA-7-ANTI.D)
mAU | 3
200 +
150
1 @
o
4 ™~
o
J <+
100
50
o A | W T
1 T T T T T T T T T T T T T T T T T T T I T T T T | T T T T T T
0 10 20 30 40 50 60 min
Area Percent Report
Sorted By : Signal
Multiplier: : 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU 1 %
il Rt [ === [—====—=—- |======== |
1 46.139 WV 1.0138 1.57859e4 237.63568 68.2822
2 49.208 VB 1.0617 7332.72803 105.4458%9 31.7178

Totals : 2.31187e4 343.08157

*** End of Report ***

Figure S70. HPLC analysis of a mixture of 3a and ent-3a.
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Data File C:\CHEM32\1\DATA\MICHAL\TCA-8-TC-464.D
Sample Name: IC, 90/10, 0.6ml, 12micoL, 254nm

Acqg. Operator : tomas

Acqg. Instrument : Instrument 1 Location : -
Injection Date : 1/18/2023 3:44:19 AM

Acq. Method : C:\CHEM32\1\METHODS\ROBO.M

Last changed : 1/18/2023 3:39:17 AM by tomas

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\ROBO.M
Last changed : 1/19/2023 2:16:41 AM by tomas

(modified after loading)
Additional Info : Peak(s) manually integrated
VWD1 A, Wavelength=254 nm (MICHAL\TCA-8-TC-464.D)

mAU

300

0 10 20 30 40 50 min

Sorted By : Signal

Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
¥ [min] [min] mAU *s [mAU ] %

———=| == === === [ === [ === | === I
1 45.875 VB 1.0570 2.29933e4 330.19550 99.4045
2 49.096 BB 0.6901 137.74297 2.38924 0.5955

Totals : 2.31311e4 332.58474

***% End of Report ***

Figure S71. HPLC analysis of synthetic 3a.
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Data File C:\CHEM32\1\DATA\MICHAL\TCA-15-SYN.D
Sample Name: IC, 90/10, 0.éml, 12micoL, 254nm

Acg. Operator : tomas

Acg. Instrument : Instrument 1 Location : -
Injection Date : 1/19/2023 2:07:27 AM

Acg. Method : C:\CHEM32\1\METHODS\ROBO.M

Last changed : 1/19/2023 2:01:18 AM by tomas

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\ROBO.M
Last changed : 1/19/2023 2:16:41 AM by tomas

(modified after loading)
Additional Info : Peak(s) manually integrated
VWD1 A, Wavelength=254 nm (MICHAL\TCA-15-SYN.D)

mAU |
160 -

140

PRI

120

|

100

IR R

|

80

60

IR

40

|

P IR

20

Sorted By : Signal

Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
e | === === | === | === | ===~ |
1 35.850 BB 0.8475 9680.69434 175.86061 47.9545
2 42.879 BB 0.9%946 1.05066e4 163.43764 52.0455

Totals : 2.01873e4 339.29825

*** End of Report ***

Figure S72. HPLC analysis of racemic mixture of 3b and ent-3b.
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Data File C:\CHEM32\1\DATA\MICHAL\TCA-16-TC-462.D

Sample Name: IC,

90/10,

0.6ml, 12micolL, 254nm

Acg. Operator tomas
Acg. Instrument Instrument 1 Location : -
Injection Date 1/19/2023 4:16:54 AM
Acg. Method C:\CHEM32\1\METHODS\ROBO .M
Last changed 1/19/2023 4:12:28 AM by tomas
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\ROBO.M
Last changed 1/19/2023 2:16:41 AM by tomas
(modified after loading)
Additional Info Peak (s) manually integrated
VWD1 A, Wavelength=254 nm (MICHAL\TCA-16-TC-462.D)
mAU ] s
350 1
300 |
250 ]
200
1505
100
50|
4 ©w
] 2
] 8
0 L i A
I T T T |
0 10 20 30 40 50 min|
Area Percent Report
Sorted By Signal
Multiplier: : 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
i [min] [min] mAU *3 [mAU ] %
=== [—=—= === [—=====- [ === | === I
1 35.826 BB 0.7033 174.66859 3.36409 0.7843
2 42.554 BB 0.9578 2.20968e4 354.25656 99.2157
Totals 2.22715e4 357.62065

*** End of Report ***

Figure S73. HPLC analysis of synthetic 3b.
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