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1. Experimental procedures and characterization data

General methods and techniques used were described in our previous paper [1].
1.1. General procedure for ring-closing metathesis of C-allyl derivatives 2a, 2aa’, 2b and
2bb’: A solution of 2a/2aa’'/2b/2bb" in dry CH,Cl, was degassed with nitrogen for 5 min. Next,
Grubbs 1% generation (G-I) catalyst (5-10 mol %) was added and the resulting reaction mixture
was stirred at room temperature (rt) for 8-20 h. After completion of the reaction (TLC/crude *H
NMR), the solvent was removed and the crude product was purified by silica gel column
chromatography using an appropriate mixture of EtOAc and petroleum ether as an eluent to obtain
the desired propellane derivatives 1a/laa‘/1b/1bb".

Compound 1a: Yellow solid (333 mg, 61%), obtained from 2a (600 mg, 1.971 mmol), G-1 (81
mg, 5 mol %), CH.CIl, (80 mL). The crude product was purified by silica gel column
chromatography (2% EtOAc—petroleum ether) followed by recrystallization from a mixture of
CH,ClI, and petroleum ether. Mp: >160 °C (decomposed & colour changed to brown).
'H NMR (400 MHz, CDCls): & (ppm) = 8.06 (dd, J = 5.8, 3.4 Hz, 2H), 7.68

(dd, J = 5.8, 3.3 Hz, 2H), 6.43 (t, J = 2.0 Hz, 2H), 5.63 (t, J = 3.6 Hz, 2H),

3.38-3.36 (m, 2H), 2.79-2.77 (m, 1H), 2.75-2.73 (m, 1H), 2.08 (dd, J = 13.7,
0.4 Hz, 2H), 1.51 (dt, J = 9.2, 1.7 Hz, 1H), 1.34 (d, J = 9.2 Hz, 1H); **C NMR (100.6 MHz,
CDCly): § (ppm) = 202.5, 138.9, 136.6, 134.0, 129.2, 127.3, 62.3, 52.8, 47.8, 35.7; HRMS (ESI,
Q-ToF) m/z: calculated for C1gHigNaO; [M+Na]": 299.1043, found: 299.1041; IR (neat): vmax =
3054, 2986, 2857, 1667, 1591, 1307, 1267, 1065, 949, 693 cm™.

Compound 1aa': Yellow solid (20.40 mg, 79%), obtained from 2aa’ (28 mg, 0.079 mmol), G-I

(6.50 mg, 10 mol %), CH,CI, (20 mL). Product has same R; value as that of the starting material.
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Mp: >170 °C (decomposed & colour changed to brown). *H NMR (400
MHz, CDClg): 6 (ppm) = 8.61 (s, 2H), 8.03 (dd, J = 6.2, 3.3 Hz, 2H),

7.65 (dd, J = 6.3, 3.2 Hz, 2H), 6.46 (t, J = 1.9 Hz, 2H), 5.61 (t, J = 3.6

Hz, 2H), 3.45-3.44 (m, 2H), 2.85-2.83 (m, 1H), 2.82-2.80 (m, 1H), 2.10
(d, J = 13.9 Hz, 2H), 1.53 (dt, J = 9.2, 1.7 Hz, 1H), 1.39 (d, J = 9.2 Hz, 1H); ©*C NMR (100.6
MHz, CDCly): 6 (ppm) = 202.7 (s), 139.1 (d), 135.3 (s), 132.4 (s), 130.1 (d), 129.4 (d), 129.2 (d),
129.1 (d), 62.7 (s), 53.0 (d), 47.9 (1), 35.9 (t); HRMS (ESI, Q-ToF) m/z: calculated for
CxHigNaO, [M+Na]": 349.1199, found: 349.1200; IR (neat): vmax = 3046, 2961, 2865, 1673,
1620, 1456, 1266, 907 cm™.

Compound 1b: White crystalline solid (19 mg, 86%), obtained from 2b (24 mg, 0.073 mmol), G-
I (3 mg, 5 mol %), CH,Cl, (15 mL). Product has same R; value as that of the

starting material and the crude product was purified by silica gel column

chromatography (2-3% EtOAc—petroleum ether) followed by recrystallization
from a mixture of CH,Cl, and petroleum ether. Mp: >197 °C (decomposed & slowly colour
changed to brown).

'H NMR (400 MHz, CDCls): & (ppm) = 8.00 (dd, J = 5.7, 3.3 Hz, 2H), 7.67 (dd, J = 5.8, 3.3 Hz,
2H), 6.51 (t, J = 1.9 Hz, 2H), 5.58 (t, J = 3.6 Hz, 2H), 3.00 (t, J = 1.8 Hz, 2H), 2.63-2.61 (m, 1H),
2.60-2.58 (m, 1H), 2.21 (d, J = 13.7 Hz, 2H), 0.43-0.40 (m, 2H), 0.08-0.04 (m, 2H); *C NMR
(125.7 MHz, CDCls): ¢ (ppm) = 203.0 (s), 138.6 (d), 136.8 (s), 133.8 (d), 128.7 (d), 126.9 (d),
63.2 (s), 57.2 (d), 45.2 (s), 36.0 (t), 10.0 (t), 6.4 (t); HRMS (ESI, Q-ToF) m/z: calculated for
CxH1sNaO, [M+Na]': 325.1199, found: 325.1198; IR (neat): vma = 2979, 2867, 1669, 1592,

1300, 1276, 1034, 959, 695 cm™.

S3



Compound 1bb': Light yellow solid (25 mg, 79%), obtained from 2bb" (34 mg, 0.089 mmol), G-
I (5.13 mg, 7 mol %), CH,CI, (35 mL). Product has same R; value as that of the starting material
and the crude product was purified by silica gel column chromatography (0.5% EtOAc—petroleum
ether) followed by recrystallization from a mixture of CH,Cl, and petroleum ether. Mp: >179 °C
(decomposed & slowly colour changed to black).

'"H NMR (400 MHz, CDCl3): & (ppm) = 8.56 (s, 2H), 8.03 (dd, J = 6.2,

3.3 Hz, 2H), 7.65 (dd, J = 6.3, 3.2 Hz, 2H), 6.54 (t, J = 2.0 Hz, 2H), 5.56

(t, J = 3.6 Hz, 2H), 3.08 (t, J = 2.0 Hz, 2H), 2.70-2.68 (m, 1H), 2.66-2.65
(m, 1H), 2.23 (d, J = 13.9 Hz, 2H), 0.47-0.43 (m, 2H), 0.10-0.07 (m, 2H); **C NMR (100.6 MHz,
CDCls): 6 (ppm) = 203.1 (s), 138.7 (d), 135.2 (s), 132.6 (s), 130. 0 (d), 129.3 (d), 128.7 (d), 128.6
(d), 63.6 (s), 57.5 (d), 45.5 (s), 36.2 (t), 10.0 (1), 6.8 (t); HRMS (ESI, Q-ToF) m/z: calculated for
CasHNaO, [M+Na]™: 375.1356, found: 375.1353.

1.2. Alkylation of the DA adduct 3a with n-propyl bromide: A solution of the DA adduct 3a
(150 mg, 0.669 mmol) in THF (5 mL) was added to a suspension of NaH (10 equiv) in THF (5
mL) at rt. Next, n-propyl bromide solution (3 equiv, ~0.2 mL) was added to the reaction mixture
and refluxed (70 °C) for 2 h. After completion of the reation (TLC), excess NaH was quenched by
the addition of saturated NH,CI solution (5 mL). Then, the reaction mixture was extracted with
EtOAc (3 x 20 mL), washed with brine solution, dried over anhydrous Na,SO,4 and concentrated
under reduced pressure. Finally, the crude product was purified by silica-gel column
chromatography (1% EtOAc—petroleum ether) to get the O-propyl compound 7 (75 mg, 36%) as a
pink liquid. Further elution of the column with 2-3% EtOAc—petroleum ether gave the quinone 8

(30 mg, 20%) as a yellow solid.
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Compound 7: *H NMR (500 MHz, CDCls): & (ppm) = 8.05 (dd, J = 6.3,

3.3 Hz, 2H), 7.43 (dd, J = 6.3, 3.2 Hz, 2H), 6.77 (t, J = 1.7 Hz, 2H), 4.29 (t, ; b O\
J = 1.6 Hz, 2H), 4.11-4.06 (m, 2H), 4.02-3.97 (m, 2H), 2.27 (d, J = 7.4 Q
Hz, 1H), 2.18 (d, J = 7.5 Hz, 1H), 1.94-1.87 (m, 4H), 1.14 (t, J = 7.40 Hz, O\—\

6H); *C NMR (125.7 MHz, CDCls): 6 (ppm) = 144.4 (s), 141.8 (d), 136.2 (s), 128.3 (s), 125.3
(d), 122.2 (d), 76.5 (1), 65.3 (t), 47.1 (d), 23.9 (t), 10.9 (q); HRMS (ESI, Q-ToF) m/z: calculated
for CxH2NaO, [M+Na]*: 331.1669, found: 331.1665; IR (neat): vmax = 2961, 2877, 1455, 1337,
1084, 963 cm™.

Compound 8: Mp: 140-142 °C; *H NMR (400 MHz, CDCls): & (ppm) =

8.05-8.03 (m, 2H), 7.67-7.66 (m, 2H), 6.89 (t, J = 1.9 Hz, 2H), 4.24 (t, J= / i

1.6 Hz, 2H), 2.36, 2.31 (ABq, Jag = 7.1 Hz, 2H); **C NMR (125.7 MHz, 4 Q
CDCl3): 6 (ppm) = 181.9 (s), 163.2 (s), 142.7 (d), 133.5 (d), 132.9 (s), 126.3 (d), 73.5 (t), 48.9 (d);
HRMS (ESI, Q-ToF) m/z: calculated for Cy5H110, [M+H]": 223,0754, found: 223,0755.

1.3. References

1. Kotha, S.; Gunta, R. Beilstein J. Org. Chem. 2015, 11, 1727-1731. doi: 10.3762/bjoc.11.188
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2. Copies of 'H and *C NMR spectra of the all new compounds
Compound 1a (*H NMR)

Current Data Parameters

NAME SRK-RG-234-1H
EXPNO 13
PROCNO 1

F2 - Acquisition Parameters
Date 20151001
Time 2.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 54274
SOLVENT cDCl3

NS 30

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 181

DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1

NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
T T T T T

F2 - Processing parameters
32768

SI T TS T T T T

SF 400.1300098 MHz 8.05  ppm 7.70 ppm  5.65 ppm 2.80 2.75  ppm 1.50 1.45 1.40 1.35 ppm
WDW EM

SSB 0

LB 0.30 Hz

cB 0

pPC 1.00

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

RER 8 € I I

Compound 1a (**C NMR)
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Compound 1aa' (*H NMR)

Current Data Parameters

NAME 85-SRK-RG-226-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 2
Time 14.05
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG 2930
54274
SOLVENT cDC13
s 9
Ds 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
20 3.2998593 sec
RG 161
Dw 60.800 usec
DE 6.50 usec
TE 298.4 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
14.75 usec
-1.00 dB
10.56200695 W
400.1324710 MHz
. . . . e . . . . .
F2 - Processing parameters 2.90 2.85 2.80 ppm 2 2.10 ppm 3.48 3.46 3.44 3.42 ppm
s1 32768
&3 400.1300098 MHz
oW EM
SSB 0
LB 0.30 Hz
G3 0 T T T T T T T T T T T
PC 1.00 8.0 7.9 7.8 7.7 ppm  6.50 6.45 ppm 5.65 5.60 ppm 1.5 -4 ppm
I T J I A Ay
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
o ~| (o] [© o o) © o 30} ot
s} sl 8] |= & @ @ o o =S
N (oY) (oY) O — | ~ — — |
v 13
Compound laa' ("°C NMR)
S N O OKD MO
~ SNMmMOTNA N O ® o [ @©
o oA DD D 1 N @ © N @
o HMO6HNNN ~~© o N 5
N Rl B B B B ] M~~~ © n < [32]
Current Data Parame \\\\// \‘/ ‘ ‘ ‘ ‘
NAME 85-SRK-RG-.
EXPNO
__PROCNO
F2 - Acquisition Parameters
Date_ 20150725
INSTRUM spect
PROBHD S mm PABBO Bl
PULPROG 2gpg30
TD 65536
SOLVENT CcDpCl13
NS 98
DS 4
SWH 26041.666 Hz
FIDRES
AQ
RG
Dil
DE
E
D1
D11
TDO 1
SFO2 400.1316005 MHz 130 129 ppm
F2 - Processing parameters
SI 32768
SF 100.6127512 MHz
WoW M
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 ‘
. o \ N - i ‘
i it s . v s s v i ’ N s
T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Compound laa’ (DEPT-135)
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Compound 1b (*H NMR)

Current Data Parameters

NAME 85-SRK-RG-257-CRYSTALLIZED-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160107
Time 15.23—
INSTRUM spect
PROBHD 5 mm 1H/D-
PULPROG zg30
54274
SOLVENT CDC13
NS 15
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 128
oW 60.800 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
T T T T
77777777 CHANNEL f1 ======== 2.65 2.60 2.55 2.50
NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300104 MHz
WDW EM
SSB 0 T T T T
LB 0.30 Hz 8.00 7.95 7.90 7.85 0
o / /o
PC 1.po
[k / i
I I I I I I I I I I I I I I I I I I
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm
o D o (o2} ~ oo} [seling < o (2]
ol |2 ] o G ol ey @ © N
(2] L=l o (2] -~ N | N N N




Compound 1b (°C NMR)

P Current Data Parameters B BB wo < < 10 - © 7o)

: NAME 85-SRK-RG-257-RCM-13C 500mhz s 8 o ; <N NG I & od
IN EXPNO 5 0 G M 0 © { l ) -
= XN N MO NN ~~ o o~ 0 0 =
~ PROCNO 1 A A A N~~~ © n < ™ — ©
‘ £2 - ncauisition Parameters \ ’ / \ / \‘/ ‘ ‘ ‘ ‘ ‘ ‘

Date_ 20160107
Time 23.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT SSE]
NS

29761.904 Hz
0.454131 Hz
;,1010048 sec

197.
16 800 usec
50 usec
707 3K
1.00000000 sec
0.03000000 sec
1

CHANNEL f1 =:
125.7703637
13c
8.90 u
103.00000000 W

CHANNEL £2 = =
500.1320005 MHz
1H
waltzlé
80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.21969999 W
F2 - Processing parameters
SI 32768

SE 125.7577664 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

BC 1.40

" “ " ik s
HWM # it

T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Compound 1b (DEPT-135)

0 N I~ ©
[Current Data Parameters 0O O ©O 0 7o) fee) %)
[NAME 85-SRK-RG-257-RCM-DEPT 500mhz oo} ™ 0 O (\! 0'2 O :rl
XPNO N M 0 NN ~ [T} o
PROCNO 1 A oA A ) ™ - ©
F2 - Acquisition Parameters
Date 20160107
Time ™ 23.14
INSTRUM spect
[PROBHD 5 mm PABBO BB/
PULPROG deptspl35
TD 65536
[SOLVENT CDC13
jus 100
DS 4
[SW 20161.291 Hz
0.307637 Hz
1.6252928 sec
197.27
24.800 usec
6.50 usec
297.8 K
145.0000000
1.00000000 sec
0.00344828 sec
0.00002000 sec
CHANNEL f1 =
125.7678486 MHz
13c
8.90 usec
2000.00 usec
L ow
[PLW1 103.00000000 W
SPNAM[S] Crp60comp. 4
[SPOALS 00
[SPOFFS5 0 Hz " o " o " Al U Ll e m 4 L
[SPWS 12.46500015 W v “ bt ) L ki 'm n m m i vw T w T u
CHANNEL f2 =
500.1315995 MHz
1H
waltzlé
13.00 usec
1= 26.00 usec
[PCPD2 80.00 usec
[PLW2 13.00000000 W
PLW12 0.34327999 W
F2 - Processing parameters
32768
125.7577661 MHz
0
.00 Hz
0
.40
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Compound 1bb* (*H NMR)

[Current Data Parameters

AME 85-srk-rg-28l-rcm-1h
ExPNO 1
[PROCNO 1
F2 - Acquisition Parameters
Date_ 20160304
ITime T2+
INSTRUM spect
PROBHD 5 mm SEI 1H/D-
PULPROG 2930
[TD 54274
SOLVENT cbel3
NS 8
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
[RG 101
DW 60.800 usec
DE 6.50 usec
[TE 297.5 K
D1 1.00000000 sec ; . . . .
100 ! 3.10 ppm 2.7 0.3 0.2 0.1 ppm
CHANNEL f1 =
INUC1
Pl 6.75 usec
PL1 -3.00 dB
PL1W 16.73965454 W
SFO1 400.1324710 MHz
[F2 - Processing parareters : : :
ST 32768
SF 400.1300402 MHz8-1 8.0 7.9 5-55 ppm
DW EM
SSB 0
LB 0430 Hz
. 0 § a e e s
PC 1]00
J . J
I I I I I I I I I I
9 8 7 6 5 4 3 2 1 0 ppm
™~ © < o o o o < ol (o
o Sl IS S & & ol | ol |o
= ol N ol = = N ol NN
v 713
Compound 1bb' (*°C NMR)
] Current Data Parameters QO ML MLO A
— NAME 85-srk-rg-281-rem-13C NNO©OANMN© N Qo o © IS
o EXPNO 2 OWA O WD 0 N Q © < < N 5K
o PROCNO 1 NMHMH®OH NN ~ I~ © o~ ") © d
I PRO P PR TR RUIRL [ I ~~~ @ 1o < I5o] o ©
F2 - Acquisition Parameters
Date_ 20160304
——ime—— 11.24
INSTRUM
PROBHD 5 mm SE
PULPROG
™
SOLVENT
CHANNEL
10
71.16858673
100.6238364 MHz
CHANNEL
Sl
19.00 dB
16.73965454 W 130 129 pprm
0.11905469
0.10562007 W
400.1316005 Mz
paranmeters
2768
516 MHz
oW M
SSB 0
LB 1.00 Hz
GB 0
PC
" " N

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Compound 1bb* (DEPT

135)

Current Data Parameters E g 8 F\I‘ g © -
NAME 85-srk-rg-281-rcm-DEPT - > M~ ©
ExPNO 9 0 O P O O N N 5k
PROCNO 1 M ®ANN ~ © > ™~
R B B B [Te) (2] o ©
F2 - Acquisition Parameters
Date_ 20160305
Time 1
INSTRUM spect
[PROBHD —5-mm SEI 1H/D-
[PULPROG dept135
TD 65536
[SOLVENT cDCl3
NS 170
DS 0
swn 24038.461 Hz
[FIDRES 0.366798 Hz
o 1.3631488 sec
RG 2050
Dw 20.800 usec
DE 6.50 usec
TE 300.0 K
cnsT2 145.0000000
D1 1.00000000 sec
D2 0.00344828 sec
D12 000002000 sec
D0 1
CHANNEL
INUC1
P
P2
PL1 .
PL1w 71.16858673
sFO1 100.6228298
s okt L ™ Y n n ikl 'y A " " Wk Py
u iy i | L hivtr W v L A iy
CHANNEL
CPDPRG [ 2 waltzlé [
INUC2 1H
p3 6.75 usec
P4 13.50 usec
pCPD2 80.00 usec
pL2 -3.00 dB
PL12 18.48 dB
PL2W 16.73965454 W
PL12W 0.11905469 W
sF02 400.1316005 MHz
B A B
F2 - Processing parameters 130 129 128 ppm
ST 768
SF 100.6127515 MHz
[WDW
ssB 0
LB 3.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
Compound 7 (*H NMR)
Current Data Parameters
NAME 85-SRK-RG-256A-1H O
EXPNO 3 —\__
PROCNO 1
F2 - Acquisition Parameters /
Date 20151230
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930 O
TD 65536
SOLVENT cDCl13
NS 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
B0 3.2767999 sec
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
70 1 T T T T T T T T T T T T
23 2.2 21 2.0 1.9 ppm 4.30 4.25 4.20 4.15 4.10 4.0 4.00 ppm
CHANNEL f1
SFO1 500.1330885 MHz
NuC1 1H
Pl 13.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
ST 65536
SE 500.1300120 MHz
WDwW EM
on 0 ‘ : : e : :
ég 0 0.30 Hz 8.05 ppm 7.45 ppm 6.79 6.78 6.77 ppm 1.20 115 1.10fppm
PC 1.00
A S v s
[N W
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
© [50) o) ©olm| s oo @
o o @ e cle|e Q
— N — || — < O
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Compound 7 (*C NMR)

Current Data Parameters Sr 8 8 g g g o< o © - o ~
NAME 85-SRK-RG-256A-13C P o ! 20N
EXPNO 4 < © © W0 N N o wn N — [ 2
PROCNO 1 <SS ™ N NN ~ I~ © o [Te} N~ o o
— — N~~~ o~ © < N —
F2 - Acquisition Parameters
Date_ 20151230
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT cpel3
NS 79
DS 4
SWH 29761.904 Hz O
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 7
bW
DE
TE 296.3 K
D1 2.00000000
D11 0.03000000 s
TDO 1 O
CHANNEL f1
125.7703637 MHz
3¢
8.90 u
103.00000000 ¥
= CHANNEL f2
500.1320005 MHz
1H
waltzl6
80.00 usec
13.00000000 W
0.34327999 W
PLW13 0.21969999 W
F2 - Processing parameters
768
125.7577707 MHz
EM
0
1.00 Hz
0
1.40
R R L Ly B B B A s D L L M L LR LR MR AR AL AR LAARARAAR) RAARARAAR A
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
Current Data Parameters
NAME SRK-RG-256A-DEPT
[ExPNO 1
PROCNO 1 o © <
© ™ N Bl © o~ = N
F2 - Acquisition Parameters - w0 [Te} N - (&) [}
Date 20160107 < N N © n ~ o o
Time 22.44 = == ™~ © ~ N =
INSTRUM spe.
PROBHD 5 mm PABBO BB/
PULPROG deptsp135
65536
SOLVENT cDCl13
NS 50
Ds 0
SWH 20161.291 Hz O
FIDRES 0.307637 Hz
IXe} 1.6252928 sec
RG 197.27 /
D 24.800 usec
DE 6.50 use
TE .6 K
cNsT2 145.0000000
D1 1.00000000 sec
2 0.00344828 sec O
D12 0.00002000 sec
TDO 1
= CHANNEL f1 =
125.7678486 MHz
13¢C
8.90 usec
2000.00 usec
ow
103.00000000 W
Crp60comp. 4
0.500
0 Hz
12.46500015 W
= CHANNEL f2 =
500.1315995 MHz
1H
waltzl6
13.00 usec
26.00 usec
80.00 usec
13.00000000 W
0.34327999 W
F2 - Processing parameters
ST 32768
SF 125.7577703 MHz
Dw EM
SsB 0
LB 1.00 Hz
;C 0 1.40 T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  ppm
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Compound 8 (*H NMR)

Current Data Parameters

NAME 85-SRK-RG-258-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters [0)
Date_ 20160103

Time 14.37

INSTRUM spect

PROBHD 5 mm SEI 1H/D- /
PULPROG zg30

TD 54274

SOLVENT cpcl3

NS 0

DS 0

s 8223.685 Hz (0]
FIDRES 0.151522 Hz

AQ 3.2998593 sec

RG 1

oW 60.800 usec

DE 6.50 usec

TE 294.7 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

6.75 usec 1 T T T T T 7 T T T 7 T T T T T T T
B 2.40 2.35 2.30 ppm 4.26 4.24 4.22 ppm
400.1324710 MHz

F2 - Processing parameters
ST 32768
SF 400.1300095 MHz
WDW EM
SSB 0
! | ! | ! | ! | T T

LB 0.30 Hz
GB 0 I I I
pC .00 8.06 8.04 ppm 7.70 7.68 7.66 ppm 6.90 6.85 ppm

_f /

[
. e

\ \ \ \ \ \ \ \ \ \ \ \ \ \
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

o © ~ ~ ©|m
< Q o @ o2
ol ol = — ol

Compound 8 (*C NMR)

g S ZT g3 3 eRED <
Current Data Parameters l Lo ™
N 85-SRK-RG-256B-13C i o] a oo © Y No @
EXPNO 2 ] © 4 o0 NN GO o [}
PROCNO 7 — — — - N~~~ <
F2 - Acquisition Parameters ‘ ‘ ‘ \/ ‘ \\//
Date_ 20151230
Time 8.52
INSTRUM — C
PROBHD 5 mm PABBO BB/
PULPROG 29pg30
D 65536
SOLVENT CDC13
NS 29
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
aQ 1.1010048 sec
RG 197.27 O
DW 16.800 usec
DE 6.50 usec
TE 296.0 K /
D1 1.00000000 sec
D11 0.03000000 sec
DO 1
———————— CHANNEL fl ========
SFOL 125.7703637 MHz
NUCL 13C
Pl 8.90 usec (e}
PLW1 103.00000000 W
= CHANNEL f2 =
500.1320005 MHz
1H
waltzl6
80.00 usec
13.00000000 W
PLW12 0.34327999 W
PLW13 0.21969999 W
F2 - Processing parameters
sI 32768
125.7577701 MHz
EM
0
1.00 Hz
0 G
140 134 133 ppm

T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 8 (DEPT-135)

[Current Data Parameters < > ©
NavE 85-SRK-RG-256B-DEPT o N 4 3 2
[EXPNO 1 g g g p] o
PrROCNO 1 bt “9 N Q X
F2 - Acquisition Parameters
Date_ 20160101
7 m 13.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG deptspl35
7D 65536 O
SOLVENT cpc13
s 30
s 4
swH 20161.291 Hz 7
FIDRES 0.307637 Hz
20 1.6252928 sec
rG 197.27
bw 24.800 use
DE 6.50 usec
e 297.7 K
cnsT2 145.0000000 (@)
D1 1.00000000 sec
D2 0.00344828 sec
p12 0.00002000 sec
[TDO 1
CHANNEL f1
SFO1 125.7678486 MHz
Nucl 13c
p1 8.90 usec
P13 2000.00 usec
PLWO ow
PLL 103.00000000 W
SENAM[5] Crp60comp. 4
SPOALS 0.500 " .
SPOFFS5 0 Hz y y ¥
spWS 12.46500015 W
CHANNEL £2
sFO2 500.1315995 MHz
nuc2 1H
cpDPRG[2 waltzl6
3 3.00 usec
P4 26.00 usec
pcPD2 0.00 usec
PLw2 13.00000000 W
PLw12 0.34327999 W
F2 - Processing parameters
S1 32768
sk 125.7577890 MHz
WD
ssB 0
L5 1.00 Hz
oo 0 a0 T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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3. X-ray data for the compounds 1a, 1b, 2b and 15

X-ray data and refinement parameters for compound 1la (CCDC 1475412)

Bond precision: C-C =0.0040 A Wavelength = 0.71070
Cell: a=8.483(2) b =33.621(9) c =14.525(4)
a =90 S =98.986(3) y=90

Temperature: 100 K

Calculated Reported
Volume 4091.8(18) 4091.8(18)
Space group P21/n P121/n1l
Hall group -P 2yn -P 2yn
Moiety formula Cig His O3 Ci9 His Oz
Sum formula Cig His O3 C19 His Oz
Mr 276.32 276.32
Dx,g cm™ 1.346 1.346
Z 12 12
Mu (mm™) 0.086 0.086
F000 1752.0 1752.0
F000’ 1752.80
h, k, Imax 10, 39, 17 10, 39, 17
Nref 7210 7185
Tmin, Tmax 0.965, 0.995 0.976, 0.993
Tmin’ 0.934

Correction method = # Reported T Limits: Tmin =0.976  Tmax = 0.993
AbsCorr = NUMERICAL

Data completeness = 0.997 Theta(max) = 24.998
R(reflections) = 0.0650(5711) WR2(reflections) = 0.1544(7185)
S=1.092 Npar= 568
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X-ray data and refinement parameters for compound 1b (CCDC 1475453)

Bond precision:
Cell: a=7.524(3)

a = 88.457(13)
Temperature: 150 K

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm™

z

Mu (mm™)
F000

F000’

h, k, Imax
Nref

Tmin, Tmax

Tmin’

C-C =0.0028 A

b = 8.498(3)
£ =79.090(1)

Calculated
748.8(5)
P-1

-P1

C21 His Oz
Co1 Hig O
302.35
1.341

2

0.085
320.0
320.14
8,10, 14
2628
0.986, 0.990
0.982

Wavelength=0.71070
¢ =12.116(5)
y=179.868(12)

Reported
748.8(5)
P-1

P1

C21 His O;
C21 Hig O
302.35
1.341

2

0.085
320.0

8, 10, 14
2618
0.987, 0.993

Correction method = # Reported T Limits: Tmin =0.987 Tmax = 0.993

AbsCorr = NUMERICAL
Data completeness= 0.996
R(reflections)= 0.0429(1519)

S=0.840

Theta(max) = 24.988
WR2(reflections)= 0.1026(2618)

Npar = 208

S16



X-ray data and refinement parameters for compound 2b (CCDC 1475403)

Bond precision: C-C=0.0023 A Wavelength = 0.71075
Cell: a=14.630(7) b =11.834(6) ¢ =10.513(5)
a =90 £ =90 y=90

Temperature: 150 K

Calculated Reported
Volume 1820.1(15) 1820.1(15)
Space group Pnma Pnma
Hall group -P 2ac 2n -P 2ac 2n
Moiety formula Cx Hy Oy Cx3 Hy Oy
Sum formula Cx3 Hz O3 Ca3 Ha2 Oz
Mr 330.41 330.40
Dx, g cm™ 1.206 1.206
z 4 4
Mu (mm™) 0.075 0.075
F000 704.0 704.0
F000’ 704.31
h, k, Imax 17,14,12 17,14,12
Nref 1693 1680
Tmin, Tmax 0.985, 0.985 0.784, 1.000
Tmin’ 0.985

Correction method = # Reported T Limits: Tmin =0.784 Tmax = 1.000
AbsCorr = NUMERICAL
Data completeness = 0.992
R(reflections) = 0.0429 (1484)

S=1.097

Theta(max) = 24.991
wR2(reflections) = 0.1003 (1680)
Npar = 118
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X-ray data and refinement parameters for oxa-bowl/propellane hybrid (15) (CCDC

1451438)

Bond precision:
Cell: a=8.1080(16)
a =90
Temperature: 293 K

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm™

Z

Mu (mm™)
F000

F000’

h, k, Imax
Nref

Tmin, Tmax

Tmin’

C-C =0.0022 A

b=24.504(5)
£ =90

Calculated
1940.9(7)
Pna2l

P 2c-2n
C27Hz6 O
C27Hz6 O
382.48
1.309

4

0.081
816.0
816.34

11, 33,13
5223[2758]
0.971, 0.989
0.971

Wavelength=0.71073

€=9.769(2)
=90

Reported
1940.9(7)
Pna2l

P 2c-2n
Ca7Hzs O2
Ca27Hzs O2
382.48
1.309

4

0.081
816.0

11, 33, 13
5070
0.980, 0.991

Correction method = # Reported T Limits: Tmin =0.980 Tmax =0.991

AbsCorr = NUMERICAL

Data completeness = 1.84/0.97
R(reflections) = 0.0414(4006)

S=0.991

Theta(max) = 29.130
wR2(reflections) = 0.0931(5070)
Npar = 262



