Supplementary Materials

Hydroboration-oxidation of (+)-(1a,30,3af,6ap)-
1,2,3,3a,4,6a-Hexahydro-1,3-pentalenedimethanol and its
O-Protected Derivatives: Synthesis of New Useful
Compounds for Obtaining (Iso)carbacyclin Analogues and
X-ray Analysis of the Products.

Contents
1. NMR Spectra of the compounds.

2. X-ray crystallography of compounds 3, 5, 8 and 15 (Tables S1 and S2).

1. NMR Spectra of the compounds.

1.1. 'H, 'H + TFA and 3C spectra of compound 2a
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1.3. 'H, 13C, COSY and HETCOR spectra of compound 4a

T-BC-triolmonoBz-263

Pulse Seguence:
so!vent. cncvz

mbient tempe
BEHIMI 30088

s2pul

"gen!nijon"

Relax. delay 2.000 sec
Pulse 49.4 degrees
time 1.938 sec
width 4500.5 Hz
16 repetitions
OBSERVE  H1, 300.0621370 MHz
DATA PROCESSING
esol. enhancement 1.

2414.09
2412.16
2410.79
2409.42
2403.10
24a02.27
-2241.57

2275.91

2401.17
/

6 Hz
Gauss apodization 0.539 sec
FT size 32768 |
Total

time 1 min, 3 sec

-1310.33

1218.31
—1212.81

1207.87

1199.90

-1194.41

—1817.47

1271.87

—/ 1210.34

T-BC-trioimonoBz-263

Pulse Sequence:
Solvent: CDC13
Ambient temperature

GEMINI-300BB “gemini300"

s2pul

Relax. delay 1.000 sec
Pulse 45.0 degrees

s
OBSERVE C13, 75.4506735 MHz
I

© o
=3
© <
S
S S

2

3.56 3.77
9.28

296.10

309.04

|

257.12

o Y
continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.

Gauss apodization 0.5%5 sec
FT size 131072
Total time 1 hr,

wa

46 min, 15 sec

128
17850y

133.062

130.448

166.684

~17.581
———77.160

- 76.735

-~ 73.988
65.564
63.497

o

—43.675
—-42.981
——41.110

52.087

35.100

—-30.433

——— 0,828 a

WA (L kodia)

170 160 130 90

PN AN
sina iy AR e d

80

70

23.755




T-BC-trioImonoBz-263

Pulse Sequence: relayh
Solvent: CDC13

Ambient temperature
GEMINI-3008B “gemini300"

Relax. delay 1.000 sec
[]

Acg. time 0.224 sec
Width 1145.0 Hz

2D Width 1145.0 Hz

4 repetitions

256 increments

OBSERVE  H1, 300.0621370 MHZ l

Sine bell 0.112 sec
F1 DATA PROCESSING H-8

ne bell 0.056 sec |
FT size 512 x 51 |

Total time 24 min, 34 sec

Fz A o
(ppm) =

1,355
2.0

] HJD 33F; ash
2.5 & - L -
3.0

3.0 2.5 2.0 1.5 1.0
F1 (ppm)

T-BC-iricimonobz-263

Fulse Seguence: hetcor

Solvent: CDCI3
Ambient temperature
GEMINI=200BR "gemini200"

Relax. delay 1.000 sec
Avg. time 0063 sec

widinh  4040.8 Hz .
20 Widih 1178.4 Hz

128 repetitions

B4 increments
OBSERVE ©€13, 75 _.4506735 MHz
DECOUPLE H1, 300.0629045 MHzZ

Power 40 dB

on during acquisition

off_during delay [
WALTZ=16 modulated |
DATA PROCESSING '|
Gauss apodizat |
F1 DATA PROCESSING

Line broademnimn . z |HN' '
R ION _JPW.II}L_J”U“JJ e il ":—i""“w”\-»

— -'}—FZ ] . i ——
(ppm}
1 e - —e—
— ¥ 35 —— ———
‘F
S a0 ———
3 - B
—q': o —_——
a5
¥ 50— .
i —_—
55—
60
] R
B TS —
: o - e
4.5 4.0 3.5 EN ) z.5 z.0 1.5 1.0

F1 (ppm)



aropE-, -\ _u
0€"PEE - Lo o
09 9EE\N\ 63 ‘61— [ s
72'0pe 2 L
L& 58'SE2 -
ln” 153962~ | E -
[ =09°8v2— L |
. 25" 092~ W .
i i
[=  BVER— =t
R [o / ¢
ThvE~ [ 9
08°3E )\ L =
¥E"06E ) L <
16286, \\ Pl L
£5°5BE )\ \ [ [
2 BE~\ L o @
6F°86E - -
»'T6E == Fiss - o
: €6 B L 1=
mm.xmk - L
£L°200 = Foss
3551
142 244
5173
PR"$59 =
2 HLE
..m e
= 00°€£9~
o
mr 0005°2—
S £0'29. —
o« 6001~
s} TELL L
© £1°080 L
5 £6°88. — r
o] C
& P 96" 966~ -
m . o, 5
m i L«H.Lfﬁﬁ -
] AiRaRk= w%.%uﬁq b 8 03° 0707 ~ | ©
H 122607~ 96°5255~ \\ L -
H £1°9€01T — 63 925\ \\ s r
S 58°82TF )\ - Eoo|® -
- 93°€r0r vo'eats A 4 .
& P EET A Lm 1 7 TE"RTR— r
© o BLPETT S o > ket 30° (307 — [
P & BY 'SEF} ~= ] 3 06" v28 o L
fQ £ 01" 9687~ . = BN TEE— g
@] o L it = & ST en— n
C/ g 1= = & The bR — -
©) m , 00'8L0F— - BB o g
- Z551580 ~ T 85 B' 296
~ ¥ B ELH5.5801 & 1829
o g T £1°636
- =B, e o o B LA Ly S e
. N v = 268811 — e | £2'8/8 52°2221 ~
¥ B3 s LR RS 215 i -
i - U P 65611 — nb* /86~ (578771 —




PULSE SEGUENCE: S2RUL
NSO
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1.5. 1H, ®C and COSY spectra of the triolbenzoate obtained from symmetrical alcohol bisbenzoate 2a

T-BC-triolsim.-tri1Bz-276

Pulse Sequence:
Solvent: CDC13
Ambient temperature

GEMINI “gemini300"

szpul

-30088

Relax. delay 2.000 sec
Pulse 439.4 degrees
Acq. time 1.998 sec
width 4500.5 Hz

2416.01
2414.63
2413.26
2009.69

16 repetitions

OBSERVE  H1, 200.0621395 MHz
DATA PROCESSING

Resol. enhancement 1.6 Hz
Gauss apodization 0.599 sec
FT size 32768

Total time 1 min,

9 sec

1674.31
1671.01

. T-RC—Hnplein —' Bz ~

2221.24

M

=
=
©
B
|

22.78

8.57
12.08



SulvenL: Loeis
Ambient temperature
GEMINI-300BB ‘“gemini300"

Relax. delay 1.000 sec

ns
OBSERVE C13, 75.4506735 MHz
DECOUPL

S0
2000636392 MHz

continuously on | T
WALTZ-16 modulated |
DATA PROCESSING
Line broadening 1.0 Hz
FT size 131072 1
Total time 53 min, 7 sec
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Solvent: CDC13
Ambient temperature
GEMINI-300BB “gemini3oo”

Relax. delay 1.000 sec
COSY 90-90

Acg. time 0.231 sec
Wid 0 1 Hz

2D Width 1106.1 Hz

FT size 512 %
Total time 11 min, S5 sec
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1.6. 'H, 13C, COSY and HETCOR spectra of the triolbenzoate 3a-TriBz obtained from unsymmetrical

alchohol bisbenzoate 3a

Ay S LempSt atu
GEMINI-300BB ‘“gemini300"

- < ~ = on= w ssmeo <
Relax. delay 2.000 sec ERR e _-~= = Ssc-mlg=®
Pulse 49.4 degrees ~=®Za = < o= = SwNBe
cq. time 1.998 sec - | PR S I~ sow s S=2=3gn
Width 4500.5 Hz NENNRoS ~ SSS ~ NSNS Z=ST
16 repetitions © o ~ 3 9 >
OBSERVE H1, 300.0621392 MHZ = X eow
DATA PROCESSING A E2=
ine broadening 0.1 Hz | Nss
Gauss apodization 0.539 sec | | ==
FT size 32768 = \‘\ I
Total time 1 min, 9 sec | [ I
M
[ I‘ [ -~
| S
| | | l‘ 3
o l T .
f | I [ ) -
Iy 'y \* wE<
"{A \- UL——l l,*!,]\ 2 aqa
] | |8 -
pocis | a =
| 53 o =
— ) =7 | =4
/ = 2
f o
S o /
] ( I
DS ~w |
222322 /
| 2 2 |
=) w [
= 5 [ |
|
|
|
‘ /
J B /
! \
’ [
| |‘ M
i Ml Uy A
8 7 6 5 a4 1
s 14.88 2.63 10.18
11.45 12.12 12.21 .as
Ambient temperature |
GEMINI-300BB “gemini300" |
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.815 sec
Width 18761.7 Hz
1024 repetitions
OBSERVE  C13 75.4506735 MHz |
0 a ooy " " ey W
e
continuously on 1
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 131072
Total time 53 min, 7 sec
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s
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GEMINI-300BB *“gemini300"

Relax. delay 1.000 sec
Cosy 90-30
Acq Hne 0.185 sec

wid 1382.6 Hz

2D Vldlh 1382.5 Hz
4 repetitions
128 increments
OBSERVE H1, 300.0621392 MHz
DATA PROCESSING

Sine bell 0.093 sec

F1 DATA PROCESSING

Sine bell 0. 045 sec

FT size 512 x 512
Total time 11 min,

25 sec
F
GEMINI-300BB ‘'gemini300"
Relax. delay 1.000 sec
Acq. time 0.059 sec
wid 4368.7 Hz
2D Width 1390.4 Hz
128 repetitions
4_increments
OBSERVE C13, 75.4506735 MHZ
DECOUPLE H1, 300.0631230 MHz
Power
on during acquisition
off during del
ALTZ-16 modulated
DATA PROCESSIN
Line hroaaenlnn 1.0 Hz
F1 DATA PROCESSI
ne broadening 0:3 Hz
FT size 512
Totai Time 2 he, 36 min, 40 sec
S~
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3
s
3
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1.7. 'H, and *C spectra of the unsymmetric triol trisbenzoate compound 3a-TriBz obtained from 4a

T-BCdiolla-tr1B2fr1-278 c()oul/ ’
—pwice Sequence:
Solvent: CDC13
Ambient temperature
GEMINI-300BB “gemini300"

s2pul

Relax. delay 2.000 sec
Pulse 49.4 degrees
1.398 sec

2277.56
—2270.14

16 repetlti
OBSERVE H1, 3'-“! 0621397 MHz
DATA PROCESSING

Line broadening 0.1

Gauss apodization 0. %59 sec
FT size 32768
Total time 1 min, 3 sec

2262.72

2378.10
2366.56
2365.19
2358.05
2356.67

—2386.61
—2379.47

=

2411.89

=
=

—-2419.03

1603.71
1595.47

I

1597.94

1600.97

—_—1609.21

.

—_—1580.70

~.2175.64

L 2177.29
~-2168.50

718224

~-1330.93
——1326.81n
- 1319.67

- 1343.84
—————\—1884.23

1337.53

~—1311.43

_~—1350.71
1345 .49

—1385.11

1361.97

T-BCdiolla-triBzfr1-278

Pulte Sequence: s2pul

Solvent: CDC13
Ambient temperature
GEMINI-3008BB "gemini300"

Relax. delay 1.000 sec

Vidin" 18761
784 repetitions
OBSERVE C13, 6735 MHz

OUPL 300, 0635352 MHZ

SV T-BC-dipfle ~tnBadr-27€— ft,

885.09
~.-882.34

1308.41
889.76
—_——1876.30

1300.44

- 898.00

866.96

|
|
|

JA*L,J[

a

Nl X s YR

NN

ppm

11.06

),

o
&
b
T
[}
5 Jo~
a
&
°

continuously
ALTZ-16 modulated

DATA  PROCESSIN

Line broau:nlnq 2.0 Hz

Gauss apodization 0.545 sec

FT size 131072

Total time 1 hr,

46 min, 15 sec

132.808
~130.440

130.254

133.100
~—-132.846

/
i

-

166.615
166.433
166.175

—129.700

128.547
128.312
128.270

V]

76.758

77.604

#1.179
65.489
64.935
- 43.390
1,099
40.985
33.271
31.430

24.233

19.697

29.829

Ll
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1.8. 'H, '"H+TFA and *C spectra of the symmetric triol compound 8
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1.10. 'H, and ®*C spectra in CDCls of compound 5¢
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1.11. 'H, #C, COSY and HETCOR spectra in CDCls of compound 6a
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1.12. 'H, #C, COSY and HETCOR Spectra in DMSO of the di-Bz-ethylene ketal compound 11
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1.13. 'H, #¥C, COSY and HETCOR spectra in DMSO of the ethylene ketal compound 13
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1.14. 'H, #C, COSY and HETCOR spectra in DMSO of compound 15

DIMER RAZE X dmso

Pulse Sequence:
Solvent: DMSO
Ambient temperature

GEMINI-300BB “gemini300"

szpul

Relax. delay 2.000 sec
Pulse 43.4 degrees

SERVE _ H1, 300.0635585 MHZ
DATA PROCESST

Resol. enhancement 1.6 Hz
Gauss apodizafion 0.599 sec
FT size 32768

Total time 1 min, 9 sec

DIMER RAZE X dmso

Pulse Sequence:
Solvent: DMSO
Ambient temperature

GEMINI-30088 “geamini300"

szpul

lax. delay 1.000 sec
1se 45.0 degrees

q. time 1.815 sec
idth 18761.7 HZ

8 repetitions

ERVE C13, 75.4310786 MHZ

792.24

783.95

178.73
775

769.11
754.00

739.45

/

|

. ..W_;‘ll"j ‘MU._N

———————— o

1.5

10

322.17

__—318.38

—309.54

300.75

ilJ'MJ;“J__f

296,90
—

VB i

continuously on
WALTZ~16 modulated
DATA PROCESSING

TJotal time 1 hr, 46 min, 15 sec

10,054
39777
35.500
39.223

115.003

40.331

e 38 . 842

38.665

38.438

71.744

61.378

58.897

33.372

24.01%

——— T
110 100

90

60

50

40

30

ppm



DIHER RAZE X dmso

Pulse Sequence: relayh
Solvent: DHSO

ambient temperature
GEMINI-300BB “geminiZ00"

Relax. delay 1.000 sec

COSY G0-90

Acg. time 0.232 sec

width 1104.7 Hz

20 Width 1104.7 Hz

4 repetitions

128 increments

OBSERV H1, 300.0635585 MHZ
ESS!

NG
Sine bell 0.058 sec
FT size 512 % 512
Total time 11 min, 55 sec

1 [ —
3.5 v
1 &=
4.0+
1 =8 = =2
4.5+ . -
T T T T T B v T B4 v =
4.5 4.0 3.5 3.0 2.5 z.0 1.5 1.0
F1 (ppm)
DIMER RAZE X dmso
Pulse Sequence: hetcor
Solvent: DMSO
Ambient temperature
GEMINI-300BB "gemini30C"
Relax. delay 1.000 sec
Acq. time 0.066 sec
2
20 Width 1093.6 Hz
256 repetitions
64 increments
OBSERVE C13, 75.4510786 MHZ
DECOUPLE H1, 300.0643453 MHZ
Powe B
on during acquisition
off_during de
WALTZ-16 modulat.
DATA PROCESSING
Line broadening 1.0 Hz
F1 TA SSING
Line broadening 0.3 Hz
FT size 512 x
Total time 5 hr, 16 min, 54 sec
SN | I S
(ep!
30
— —_— —_— = - T —

_— e e —— — ————
65
k T T T T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0

F1 (ppm)



1.15. !H, 13C, COSY and HETCOR spectra in CDClI; of the hemiketal compound 15
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2. X-ray crystallography of compounds 3, 5, 8 and 15: Table S1 and Table S2

Table S1. Bond distances (A) and angles (°).

Compound 8
01-C7 1.424(2) C1-C6A 1.557(3)
02-C5 1.435(2) C1-C8 1.509(3)
0O3-C8 1.421(2) C6a-C3a 1.566(3)
C7-C3 1.510(3) C6A-C6 1.537(3)
C3-C2 1.528(3) C3A-C4 1.534(3)
C3-C3a 1.541(2) C4-C5 1.511(3)
C2-C1 1.527(3) C5-C6 1.522(3)
01-C7-C3 108.96(16) C6-C6a-C3a 105.20(16)
C7-C3-C2 114.72(16) C3-C3a-Céba 105.72(14)
C7-C3-C3a 115.84(16) C4-C3a-C3 114.80(15)
C2-C3-C3a 103.19(15) C4-C3a-Céa 104.44(16)
C1-C2-C3 103.14(15) C5-C4-C3a 104.71(17)
C2-C1-Céa 104.01(15) 02-C5-C4 110.68(17)
C8-C1-C2 113.43(16) 02-C5-C6 110.10(18)
C8-C1-Céa 117.95(16) C4-C5-C6 102.07(17)
C1-C6A-C3a 105.16(15) C5-C6-Cha 105.69(16)
C6-C6A-Cl1 117.08(17) 03-C8-C1 110.16(17)

Compound 3.
01-C4 1.450(3) C10-C11 1.388(3)
01-C16 1.340(3) C10-C15 1.384(4)
02-C16 1.208(3) C11-C12 1.378(4)
03-C7 1.450(3) C12-C13 1.369(4)
03-C23 1.331(3) C13-C14 1.377(4)
04-C23 1.195(3) C14-C15 1.377(4)
05-C8 1.448(3) C16-C17 1.483(3)
05-C9 1.339(3) C17-C18 1.381(4)
06-C9 1.205(3) C17-C22 1.388(4)
C3-C2 1.533(3) C18-C19 1.382(4)
C3-C3a 1.541(4) C19-C20 1.372(5)
C3-C7 1.510(4) C20-C21 1.374(5)
C1-C2 1.523(4) C21-C22 1.376(4)
C1-Céa 1.536(4) C23-C24 1.494(4)
C1-C8 1.504(3) C24-C25 1.385(4)
C3A-C4 1.530(4) C24-C29 1.376(4)
C3A-Cba 1.561(3) C25-C26 1.384(4)
C4-C5 1.519(4) C26-C27 1.362(5)
C5-C6 1.515(4) C27-C28 1.370(5)
Co-Coa 1.541(4) C28-C29 1.386(4)
C9-C10 1.473(4)
Cl16-01-C4 117.94(19) C15-C10-C11 119.1(3)
C23-03-C7 116.9(2) C12-C11-C10 120.2(3)
C9-O5-C8 115.4(2) C13-C12-C11 120.2(3)
C2-C3-C3a 103.7(2) C12-C13-C14 120.1(3)




C7-C3-C2 114.0(2) C13-C14-C15 120.2(3)
C7-C3-C3a 117.2(2) C14-C15-C10 120.2(3)
C2-C1-Cé6a 103.6(2) 01-C16-C17 111.9(2)
C8-C1-C2 115.6(2) 02-C16-01 123.0(2)
C8-C1-Cé6a 113.6(2) 02-C16-C17 125.1(3)
C1-C2-C3 102.2(2) C18-C17-C16 118.9(3)
C3-C3a-Céa 105.3(2) C18-C17-C22 118.8(3)
C4-C3a-C3 116.7(2) C22-C17-C16 122.3(3)
C4-C3a-Céa 105.2(2) C17-C18-C19 120.6(3)
01-C4-C3a 107.59(18) C20-C19-C18 119.8(3)
01-C4-C5 113.6(2) C19-C20-C21 120.3(3)
C5-C4-C3a 105.3(2) C20-C21-C22 120.0(3)
C6-C5-C4 101.7(2) C21-C22-C17 120.5(3)
C5-C6-Cba 104.6(2) 03-C23-C24 112.9(2)
C1-C6a-C3a 105.5(2) 04-C23-03 122.8(3)
C1-C6a-C6 116.4(2) 04-C23-C24 124.3(3)
C6-C6ba-C3a 104.7(2) C25-C24-C23 117.6(3)
03-C7-C3 108.1(2) C29-C24-C23 123.0(3)
05-C8-C1 107.7(2) C29-C24-C25 119.4(3)
05-C9-C10 112.4(2) C24-C25-C26 120.1(3)
06-C9-05 123.0(3) C27-C26-C25 120.2(3)
06-C9-C10 124.6(2) C26-C27-C28 120.1(3)
C11-C10-C9 118.2(3) C27-C28-C29 120.4(3)
C15-C10-C9 122.6(2) C24-C29-C28 119.9(3)
Compound 5.
01-C7 1.454(2) C5-C6 1.495(3)
01-C16 1.331(2) C6-Cba 1.528(3)
02-C16 1.200(2) C9-C10 1.486(3)
03-C5 1.213(3) C10-C11 1.388(3)
04-C8 1.449(2) C10-C15 1.391(3)
04-C9 1.337(2) C11-C12 1.380(3)
05-C9 1.206(2) C12-C13 1.375(3)
C1-C2 1.522(3) C13-C14 1.386(3)
C1-Céa 1.530(3) C14-C15 1.379(3)
C1-C8 1.506(3) Cl16-C17 1.483(3)
C2-C3 1.542(3) C17-C18 1.385(3)
C3-C3a 1.557(3) C17-C22 1.384(3)
C3-C7 1.503(3) C18-C19 1.382(3)
C3A-C4 1.531(3) C19-C20 1.374(3)
C3A-Cba 1.559(3) C20-C21 1.378(3)
C4-C5 1.509(3) C21C22 1.380(3)
C16-01-C7 115.89(15) 04-C9-C10 112.64(17)
C9-04-C8 116.22(15) 05-C9-04 123.38(19)
C2-C1-Cé6a 103.33(16) 05-C9-C10 123.97(19)
C8-C1-C2 110.54(16) C11-C10-C9 121.69(19)
C8-C1-Cé6a 117.09(17) C11-C10-C15 119.95(19)
C1-C2-C3 106.08(16) C15-C10-C9 118.35(18)




C2-C3-C3a 105.99(16) C12-C11-C10 119.8(2)

C7-C3-C2 108.81(17) C13-C12-C11 120.2(2)

C7-C3-C3a 116.89(18) C12-C13-C14 120.2(2)

C3-C3A-Céba 105.25(16) C15-C14-C13 120.1(2)

C4-C3A-C3 118.04(17) C14-C15-C10 119.7(2)

C4-C3A-Céha 105.00(16) 0O1-C16-C17 112.86(16)

C5-C4-C3a 106.07(17) 02-C16-01 122.8(2)

03-C5-C4 125.1(2) 02-C16-C17 124.3(2)

0O3-C5-C6 125.6(2) C18-C17-C16 119.26(19)

C6-C5-C4 109.28(18) C22-C17-C16 121.35(19)

C5-C6-Coba 107.13(17) C22-C17-C18 119.3(2)

C1-C6A-C3a 104.87(16) C19-C18-C17 120.0(2)

C6-C6A-C1 115.34(16) C20-C19-C18 120.4(2)

C6-C6A-C3a 104.55(16) C19-C20-C21 119.9(2)

01-C7-C3 108.80(16) C20-C21-C22 120.0(2)

04-C8-C1 109.29(15) C21-C22-C17 120.4(2
Compound 15

Molecule A Molecule B

01-C4 1.433(2) 1.440(2)

01-C7 1.446(2) 1.451(2)

02-C4 1.407(2) 1.397(2)

03-C8 1.426(2) 1.428(2)

C1-C2 1.528(3) 1.530(2)

C1-Cé6a 1.538(2) 1.541(2)

C1-C8 1.519(3) 1.515(3)

C2-C3 1.534(2) 1.538(2)

C3-C3a 1.554(2) 1.550(2)

C3-C7 1.522(3) 1.529(2)

C3a-C4 1.531(2) 1.550(2)

C3a-Céa 1.549(2) 1.522(2)

C4-C5 1.520(2) 1.518(2)

C5-C6 1.532(3) 1.528(3)

C6-Cba 1.548(2) 1.545(2)

C4-01-C7 106.97(13) 106.70(12)

C2-C1-Céa 103.13(14) 103.43(14)

C8-C1-C2 114.91(16) 113.18(15)

C8-C1-Céba 114.74(15) 115.41(15)

C1-C2-C3 105.42(14) 105.91(14)

C2-C3-C3a 105.08(14) 105.37(14)

C7-C3-C2 114.32(15) 114.00(15)

C7-C3-C3a 102.39(14) 102.88(14)

C4-C3a-C3 105.72(14) 105.72(14)

C4-C3a-Coba 106.43(13) 106.39(13)

C6a-C3a-C3 106.74(14) 106.90(14)

01-C4-C3a 104.77(13) 104.36(13)

01-C4-C5 108.39(14) 107.86(14)

02-C4-01 109.67(14) 110.43(14)




02-C4-C3a 111.82(13) 111.40(14)
02-C4-C5 115.13(14) 115.70(15)
C5-C4-C3a 106.48(15) 106.40(15)
C4-C5-C6 102.89(14) 103.19(14)
C5-C6-Céa 104.11(14) 104.22(14)
C1-C6a-C3a 104.60(14) 105.03(13)
C1-C6a-Cé 115.21(15) 115.22(15)
C6-C6a-C3a 104.53(14) 104.71(14)
01-C7-C3 104.20(14) 103.61(13)
03-C8-C1 112.82(16) 111.35(16)

Table S2. Crystallographic data, details of data collection and structure refinement parameters.

8 3 5 15
Chemical formula C20H3606 C31H3006 C24H2105 C20H3206
M/g mol™! 372.49 498.55 392.43 368.46
Temp./K 200 200 200 199.9(3)
Crystal system orthorhombic monoclinic monoclinic monoclinic
Space group Pna2: P2i/c P2i/n P2i/n
alA 12.0378(9) 17.3080(15) 10.6062(8) 14.3087(6)
b/A 15.2016(13) 7.9623(9) 11.9338(9) 6.12783(17)
/A 5.2521(4) 18.879(2) 16.5623(12) 22.1843(7)
af° 90.00 90.00 90.00 90.00
AP 90.00 98.052(9) 103.467(7) 107.899(4)
y/° 90.00 90.00 90.00 90.00
V/A3 961.10(13) 2576.1(5) 2038.7(3) 1851.00(11)
V4 2 4 4 4
D¢/g cm® 1.287 1.285 1.279 1.322
p/mm-! 0.093 0.089 0.089 0.096
Crystal size/mm? 0.35 x 0.30 x 0.25 0.35 x 0.30 x 0.20 0.35 x 0.30 x 0.20 0.35 x 0.20x 0.05
Omin, O max/° 4.32 t0 50.06 4.36 t0 50.04 4.16 t0 50.04 5.64 to 50.06
Reflections collected 7419 10698 8488 27555
Independent reflections 1683 [Rint = 0.0378] 4559 [Rint = 0.0493] 3600 [Rint = 0.0309] 3279 [Rint = 0.0536]
Data/restraints/parameters 1683/1/119 4559/0/334 3600/0/262 3279/0/239
Rue [(I> 26(D)] 0.0382 0.0702 0.0559 1.054
wR2 (all data) 0.0880 0.1454 0.1199 0.0488
GOF¢ 1.036 1.078 1.086 0.1208
Largest diff. peak and hole/e-A3  0.14/-0.14 0.16/-0.20 0.24/-0.20 0.22/-0.23

@ R1 = Z||Fo| - |Fe||/Z|Fo|, * wR2 = {Z[w (Fo? - F2)?] [Z[w(Fo?)?]}2. ¢GOF = {E[w(Fo? - F2)?] /(n — p)}'2, where n is the number of
reflections and p is the total number of parameters refined.



