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'H, ®C, and DEPT NMR spectra
1. 'H NMR (400 MHz, CDCLy) of (1S,4R,4aS,4bS,8aS,9aS)-4,4a,4b,5,8,8a,9,9a-
octahydro-1H-1,4:5,8-dimethanofluoren-9-ol (13)
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Current Data Parareters
NAME SRK-RK-02-144-1H
EXPHO 1
PROCHO 1
F2z - Acguisiticn Parameters
Date_ 20180122
Tims 15.27
INSTRUM spect.
PROBHD 5 mm PAEEC Bb-
PULPROG z¢30
TD 54274
SOLVENT coe13
NS 12
Ds C
SWH 8223.685 Ez
FIDRES €.152522 Hz
20 3.2998593 sec
RG 90,48 b v
DW 60.800 usec
DE €.50 usec T T T T T T T
TE 298.4 K 1.65 1.60 1.55 1.50 1.45 1.40 ppm
D1 1.00000000 sec
1D 1 f K / b\ A / &
———————— CIANNEL f1l ———————— v A /\ \ /\ -
nueL 1E W, L /\ / /\ /\ ! f\
3 14.75 usec — V) (v \ /
PLL ~1.Co aB S = . . _ y (N
PL1W 10.562C0695 W T T
SOl 400.1324710 Miz 6.10 6.05 ppm T T T T T T T
F7 - Processing parameters 3.94 392 ppm 24 23 2.2 21 ppm
ST 32768
ST 400.1300099 Mlz
WDW EM
SSB k)
LB 0.3C Ez
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm|
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Current Data 2arameters SN MMHH®R® WOHAOOO®®MON
e SRK-3K-02-114713¢ oMo o MY HNOO N SN
EXENO 2 oo [ S R T R R R A
1 (Y NP2
F2 - Lcquisitzon Parameters
Date_ 20190122
rime 15.2%
INSTRUM spect
DPRCEHL 5 mm PABBO BB-
PULPROG ZIpg 30
1L 65556
SCLVENT CDC13
ne e i\ mses i I b e e d Wt e i
SWH 29761.904 Hz T T T T T T T T T T
FIDRES 7.454131 Bz
aQ 1.1010048 sec 52 51 50 49 48 47 46 45 44 43 ppm
RG 1030
Dw 16.80C usec
DE €.50 usec
TE 255.0 K
Dl 1.20000000 sec
D1l 0.23000000 sec
TGO 1
CHANNEL f1
NEC1 13C
Pl 8.5C usec
PL1 -2.00 dB
PLIW 56.53121918 W
SFO1 100.6238364 MHz
77777777 CHANNEL £2 ———————
CEDPRG [2 waltzlé k
NUCZ 1E
PCEL2 80.C0 usec N —
PL2 -1.00 dB
PL12 13.69 dB T T T T
PL13 14.50 dB
pion 1036200695 138.5 138.0 137.5 ppm
PL12W 0.35671249 W
PL13W 0.29767781 W
SEQZ 400.1316005 MHz
F2 - Processing paramelers
sI 32768
SE 129.6127521 MHz
WL EM
SSE 0
1D 1.00 Lz
GE 0
PC 1.4C
o " " .
" v g i " o " v Y | y ;
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Paramstsrs LR ~ N doOowmn
NRME 524 ~927144-DEPT a8h6 ~ HmNOoOO NN SN
BXPND 3 - ™~ OIS P
1 N NN Y
FZ - Acqguisizion larameters
Sats_ 20190122
Time 15.36
LNSTRUM spect
PR0O33D 5 mm PAB30 3B-
PUL220G dept”35
i) 65536
SOLVINT ¢pels
N8 120 \ \
BE] 0 J J
swi 29761.508 ni o e M
FIDRES 0.454131 H= T T T T
80 1.10.0048 sec
o 205 138.5 138.0 1375 ppm
>0 26.800 uzec
SE 6.50 usec
TE 239.2 K
CNST2 145.0002000
o1 1.00003000 sec
o2 0.00344828 seu
>12 0.02202000 sec
PLL .00 dB
PL1W 56.5312.948 W
EE 100.5242339 MHz
Z1.50 dB o
10.56200635 W AUt R e S S Pttt T
0.29767781 W
100.1315005 MHz
F2 - Provessing paramelers
ST 32768
- 1y
'fﬁ:w 100.5 _/aEzM/ MHzZ 13 . . . . . . . .
83 o 52 51 50 49 48 47 46 ppm
T3 1.00 Az
GB 0
pC 1.70
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm




2. '"HNMR (400 MHz, CDCl;) of (1S,3R,3aS,3bS,4R,6S,6aS,7aS)-1,3,4,6-
tetravinyldecahydro-1H cyclopenta|a]pentalen-7-ol (14)

Turrent LCate Parameters

NAME SRE-RK-02-190-1H

EXPNO 3 N
PROCNO 1 \
W2 — Acquisition Paramerers 3 /
Date_ 20191005 V / \
Time 0.03 N /
INSTROM spect \ / \/ \// v \
PROBHD 5 mm PARRO RE—

PULPROG 2930

™ 54274 T T T T
SOLVENT cpels

s s 5.05 5.00 4.95 ppm

ns 0
SWH 8225.685 Hz

2.2998593 sco

Mo IR Vi OH l
iy e P S M \”\/\”L g f\f\AﬁMJ A\ I

™ sk 1 / W VM
D1 1.00000000 sec | ‘ | | | |
D0 1
574 572 570 5.68 5.66 ppm
e CHANKEL 1 —mmmmeee T T \ T T T \ T T
ot 1078 I 28 27 26 25 24 23 22 21 ppm
T oo as f \/ ,\ F\
Boommiho UM ) iy /
F2 - Processing pazameters - \V/ )oY NN / \V \
Zé 400‘;3%{3'16082 MH / \
oW phe T T T J \ L
SSB 0 5.90 5.85 5.80 ppm
LR ) 0.30 Hz ppm
3B o
BC 1.00 A‘MM L\—)NMAJ ppm
T T T T T T
10 9 8 7 6 5 a 0 ppm
cle - @ <l 12el=e] 2] 19
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Current Data Paraneters ~oes ©n - ggg‘.{; ;‘gﬁgg‘]$gggg
NAME SRE-RK-02-_90-13C 0N n0nnm R IR
EXPRG 4 o« oo o OFRNY SN TONANON A
R o e L R R R ]
DPRCCHG 1
F2 - ARcgquisiticn Perameters \\V \V \\V \l\\\/// ///
Date_ 20191005
Time 0.09
INSTRUM spect
PRCBHD 5 mm PABBO BB-
DPULPRCG 2gpg30
D 65535
SCLVENT CDCl3
NS 33
DS k)
SWH 35714.285 4z
FIDRES 0.544957 He x
AQ 0.9175040 sce
RG 1030
oW 14,000 usec \ J
DE 5.50 usec
TE 295.3 K PN / \/ L
Dl T.00000000 sec - e —
D11l 0.03000000 sec T T T
TDO 1
113.6 113.4 ppm
= CHANNEL I = =
15 14
8.50 usec
-2.00 dR
56.53121948 W
100.6238364 MHz
CPLCERG [2 -z
NUC2
PCET2 EE + \/N
PL2 .
P12 6 A N N AP A A i P NN P
PL13 B T T T T T p e o e M
PLZW 10.56200695 W
PL12W 0.3507.249 W 143.5 143.0 142.5 142.0 Ppm T T T T T T T
PL13W 0.29767781 W
SFQ2 400,13 6005 MHZ 54 52 50 48 46 44 ppm
F2  Processirg parameters
ST 32763
SF 100.6227547 MHz
WDV =M
SSE 0
TR TL00 Hz
GB 0
PC 1.40
fm o " " L St - " Lk
NV ROy o i N oy i
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
S0 om N ]
~© 0 Y Wi N ® HOPNOWYWORINW
Current Data Paramotors Lo oo o o SoNoOmMY®O©R
JRME SRX-RX-02-190-DEPT 299 T e o awTONA~ 0O
EXPNO S oA Bl e R ~ 000000 W WP
1 N N SN\
F2 — Acquisi.lon Paramelers
Date_ 20131005
Time 0.0
INSTRUM specl
PRO3AD 5 mm PAB20O 3B-
PUTPR0G dept.” 35 e
> 65536
SOLVINT cDels Iﬁ ]
N3 16
o8 0 N s \\/\,\/\/\« AT S g T T T T T T T
ELE 27777.777 Hz
FIDRES 0.423855 & 54 52 50 48 46 44 ppm
kv 1.1796480 sec T T T T
RC 203 143.5 143.0 142.5 142.0 ppm
o 18,000 usec
SE 5.50 usec
TE 257.0 X
CNAT?, 145.0002000
o1 1.00002000 sec
o2 0.00311828 sco
S12 0.02002000 sec
T30 1
N " L " " . e " " . " " "
o u y . g p h f "
NucL 13¢
rL 3.75 usec
P2 ©7.50 usea
PL1 -2.00 dB
pL1W 56.53122948 W
a1 100.5242339 Az
77777777 CHANNEL £2 ———————= ~ =, T -
CODPRG[2 waltzl6 7 NN
Nucz
p3 13.
P4 27. .
PCID2 80.
pL2 00 dB
PL12 Z4.50 dB
PL2W 10.56200695 W
pL12W 0.23757791 W
3702 400.1315005 VHz : : :
F2 - DProcessing paramsters 113.6 1134 ppm
ar 32768
sT 100.5127548 ¥Hz
WD EM
EEES 0
L3 1.00 Hz
GB 0

B 1.40 1 l‘

220 200 180 160 140 120 100 80 60 40 20 0 ppm




3. '"H NMR (400 MHz, CDCl;) of (1S,3R,3aS,3bS,4R,6S,6aS,7aS)-7-(allyloxy)-1,3,4,6-

tetravinyldecahydro-1H-cyclopenta[a]pentalene (15)

Current Data Parameters

HAME SRK-RK-02-201P-1H
i M J i
Y
A M VI
IHSTR spect
PROBHD 5 mm PAEBO BE- T
PULPROG zq30 5.3 5.2 5.1 5.0 4.9 ppm V\
) 424
SOLVENT ce1s \
ns 5
: /! M pon |
P1oES fﬁ” Sor e WA ~ .
20 .29968593 sec N
o 60,500 ' ' ' ' ' ‘
o 500 e 15 m\ 25 2.4 2.3 2.2 2.1 20 ppm
TE 296.0 K \
DL 1.C0000000 sec /\ N[\{\
D) 1 o
I e SN o /J J\\
e CHASNEL £l ===
Pl 14.75 usec T T T T T T T T T T T T T
PL1 -1.00 dB 40 39 38 37 36 35 34 33 32 31 3.0 ppm
PLIW 10.86200695 W J Jv\ /\}\U\ﬂ /\ \j
sFO1 400.1324770 Miz A | \/\ )
F2 - 2roceasing paramctors JM j \J \7/ j/\ j\ [V M\ N
0 s - INRAYA
WowW ’ EM T J \j N,
o ° 0.3C Hz 5.9 57 PPm
cB 0
PC 1.co N LA‘MKNK J\AL 1.3 ppm
T T T T T T T T
10 9 8 7 4 3 2 1 ppm
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Current Data Parameters Heoarw S o oNg%e Qgggggszgg
NAME SRK-RK-CZ-201P-13C LNHHN vwmMnmN I S s S S
EXPNO 3 LR A d Ao W FPNVO VO NAADON A
A A A A L2 Laalll aalll ol ol 000NN wn P P
DROCNO 1
F2 - Acquisition Parameters \\V / \\\// | \‘/ , \\I\ V/ ///
Date_ 20191017
Time .
LNSTRIM spect
PROBHD 5 sun PABEC EE-
DULPROS zcpe30
™ 65536
SOLVENT ]
N3
o8
Sk 6 Hz
FIDRES 7 He
AD 1.2562912 sce WA | s o A i st W L S s e ooty A A ot i A B Nt i A s =
R 1030 T T T T T T T T T T T T T T T T T
oW 12.200 usec
oE 6.50 usec 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 ppm
TE 296.3 K
a1 L0000 sen
511 0.03CCO000 sec
DO -
CHANNEL f1
MUl 13¢
Pl 8.50 usec \/ \
P11 -2.00 dR RN i k
PL1W 56.53121248 W — S TN N N N e S NN
SFol 100.6238364 MHz ; ; ;
CHANNEL f2 113.5 113.0 PPmMm
CPDPRG[2 waltz16
NuC2 Bt
PPN, 80.00 usec
PL2 JB
PL12 dn
PL13 dB
PL2W W
s
3RO MHz T T T
P2 Processing parareters 144 143 ppPm
aT 327
SF 10C.6127519 MHzZ
oW EM
98B 0
TR 1.00 Wz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
NN~ O T w0 e
HYoOr~w S = - = PP NHTONDON
Current Data Paramctors .o ‘_; ‘_; In ‘D. "; 0“: "; (\; If! a). 03 Q fV! Q: co \D <l: (\! ‘D' O
JRME SRX-RX-02-201P-DEET 3IST9R e < C YHmONAH0 N
EXPNO 2 He A Ao A © M W0 O N S
1 NN | NN =
F2 - Auguisioloa Paramslers
Sate_ 20191017
Tine 1.24
INSTRUM specl
PRO3AD 53 mm PAB30 2B-
PUT2R0G dept” 35
65536 | ) N ~ M”’\\/‘\’W“‘”"V”\
SOLVINT CDEL3 T e T e e m v f
N3 50
S5 o T T T
SwWa 27777.777 Hz144 143 ppm
FIDRES 0.423855 Hz T T T [ SR -
EY 1.1796480 sec
2 0 1135 113.0 ppm S
oA 28,000 usec
oE 5.50 usec
TE 295.2 K
CNETY 145.0003000 T T T
o1 1.00002000 sec 43 42 ppm
o2 0.02311828 sco
212, 0.02202000 sec
20 1 .
" " . hrin . " .
ki
Nucl 13¢
ri 8.75 usec
P2 ©7.50 usec
PLL -2.00 dB
PL1W 56.53122948 W
5701 100.5242330 VHz
77777777 CHANNEL 22 ————————
TPTPRG[2 waltzlé
NUC2Z
P3 13.
P4 27.
PCZD2 80.
rL2 .00 dB
PL12 24.50 4B
PL2W 10.56200695 W
pL1ZW 0.23757791 W
[T2. 400.1315005 MHz e WWJ U Ay g A, ot RN S A AL RSN P bl 0
F2 - DProcessing parameters T T T T T T T T T
ST 32768
s 100.5127521 MHz 56 55 54 53 52 51 50 ppm
WD EM
S83 o
L3 1.00 Hz
5B bl
B 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm




4. '"H NMR (400 MHz, CDCl;) of (4aS,4a1S,6R,6aS,6bS,7R,9S,9aS,9bR)-6,7,9-trivinyl-
2,4a,4a1,5,6,6a,6b,7,8,9,9a,9b-dodecahydrocyclopenta|2,3|pentaleno[1,6-bc]oxepine
(16)

Current. Nata Param=te-s

NAMA SRK-RK-02-202-1H
EXPNC 9
DROCNO 1 /\ /\\ /\ I8
F2 -~ Acquisition Parameters J / \/\ J\ /
Late 20191228 A\
Time 1.22 ,/\vj N U \v/ \ /\\
INSTRUM spect. — NUANG
PROBHD 5 mm S2BBO BB-—
PULPROG 2430 T T T T T
EOLVENT omald 1.35 1.30 1.25 1.20 ppm
NS 8
gvsm 8223.682 Hy [\
FIDRES 0,151522 Hz {\l
i ﬂ M\ J\A u \J \
100 us ~ \ A
R A L A | N A W N A
’
E}f ~.co 32u9063'020 Ksec VA Jo e~ T - — S
Do * T T T T T T T T T T T T T T
e CHANNEL £1 — 4.3 4.2 4.1 ppm 2.7 2.6 2.5 A2.4 23 2.2 2.1 20 ppm
: o "
o g e N P Y i
PLZW 10.56200635 W / AW \ v B
SFOL 402,2324710 MHz /\\4// \ U/ v \\v/ v \/ \ /f\\ iy j\j\f fv\NV\ J \jA\/\/ \/ \/\/\M/\ // VJ\\
F2 - Processing paramaters - = - \ -
s1 32768 T T T I I T T T T T T
00-1300108 W2 5,05 5.00 4.95 4.90 ppm 5.9 5.8 5.7 56 55 ppm
TSEaB ¢ 0.30 Hz
cB o
) J U ML
A\
I < L o
T T T T T T T T T T
10 9 8 7 6 5 4 3 1 0 ppm
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Current Data Paraneters

NANME SREK-RK-02-202-13C
EXPRC 11
DPRCCNG 1

F2 - Rcquisiticn Parameters
Date_ 20191228
Time

LNSTRUM spect
PRCBHD 5 mm PABBO BB-
DULDRCC 2gpg30

TD 65535
SCLVENT CDCl3

N3 45

DS J

SWH 35714,285 4dz
FIDRES 0.544957 Hz
AQ 0.9175040 scc
RG 1030

ow 14,000 usec
DE 5,30 usec
TE 2%5.7 K
mnl T.00000000 sec
D11 0.03000000 sec
TDO 1

= CHAMNNEL . =
13C

8.50

=2.00 dR
56.53121948 W

142.37
141.36
—131.92
——128.88

_~143.15
~

114.04
112.78

112.72

77.51
77.20

76.88
—69.70

V

59.33
57.21
55.30
53.01
51.86

51.75

48.20
41.42

/
<
N

kwwmw bt o st bt N oy

40.79
39.78

100.6238264 Mz \w
e 2 AUy o o G A it P
= C £
CPLERG [2 waltz 6 T T T T T T T T T T
NUC2 18 59 58 57 56 55 54 53 51 50 49 ppm
PCET2 80,00 usen
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PLZW 10.56200695 W
PL12W 0.3567.249 W
PL13W 0.29767781 W
SFQ2 400,13 6005 MHZ MM‘MMWW W""-H’
RN N VV\W\M\»MNMJ "
F2  Processirg parameters
ST 32763
e 100, 6559550 s 140 135 130 125 120 ppm T T T T
WDw =M 415 41.0 40.5 ppm
SSE 0
TR TL00 Hz
GB 0
PC 1.40
L " Aela il ey e
A My v ' M "
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
Mmoo aro
- Mo (L) o~~~ o O NOCOoOCOAWINO oI~ I~
Current Data Paramctors .o ‘_; ‘_; (l; q; (\; N' (= O NN O~
oo Darameters Y g
'\],A,ME DR'(R'(“ZU{DEPT TIT OWN ] o OO NATAOAOCO
EXPNO 12 HeA A o o WIS SN
1 N AW | S\
F2 — Avguisi-ion Paramslers
Date_ 20151128
Time 1.25
INSTRUM specl
PRO3AD 53 mm PAB3C 2B-
PUTRR06G dept” 35
65536
\S]?LVENT chlgy A fwmpf/\f/wﬂ A Y S A
e
os T k
aWa 35714, 285 Hz e WM\A%W\WWA\,WWMJ PSPt e Pl NI e, it AP NNt DR IS ety
FIDRES 0.044957 12143 142 ppm
a0 0.9275040 sec T T T T T T T
RC 203
e “4.000 noee 59 58 57 56 54 53 ppm
SE 5.50 usec
TE 236.8 K
CNAT?, 145.0002000
o1 1.00002000 sec
o2 0.00311828 sco
S12 0.02002000 sec
T30 1
CHANNE =
13¢
3.75 usec
©7.50 usec
-2.00 dB
56.53122948 W
100.5242339 Az
CHANWNED 22 ———————— U YNNIV NN \\
o iie AN PN AN Vo e
1n = e, by N e P e
13.50 usec -
27.00 usec
80.00 usez

.00 4B
.50 dB
10. 56°00093 W
0.23757721 W
400.13145005 MHz

a1 ppm
F2  Processing parameters
ST 32768
100.5127541 MHz T T T T
o " 4140 1135 113.0 ppm
1.00 Hz " ) " pp
0 1.40 1 6
T T T T T T T T T T T T

220 200 180 160 140 120 100 80 60 40 20 0 ppm|




5. '"H NMR (400 MHz, CDCl;) of 9-(allyloxy)-4,4a,4b,5,8,82,9,9a-octahydro-1H-1,4:5,8-

dimethanofluorene(9)

Current Data Parameters

NAME SRK-AF-281-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191017
Time 1.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 54274
SOLVENT cDCl13
NS 12
o H R e A MV

SWH 8223.685 Hz
i RS 3.0 28 26 24 22 ppm 63 62 61 6.0 59 ppm

PL1 -1. dB

PL1W 10.56200695 W

SFO1 400.1324710 Mz

F2 - Processing parameters

SI 32768

SF 400.1300103 MHz

WDW EM

SSB 0

1B 0.30 Hz / / / {

c 0 | f AN J
PC 1.00 ! ! !

[ PR\, T ) B

A P
| (8 58

T T T T T T
10 9 8 7 6 5

B

w

2 0 ppm
(=]

s e

223-Hh ] ———
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Current Data Parameters O~ M n © %Sggg:szg%:}ﬂ%ﬂg
NAME | SRK-AP-281-13C © = m “
Mmmmnmom - N~ VWONVWHHOOI™S WV
PROCNO 1 LR K Rl — OIS T
F2 - Acquisition Parameters \\ ‘// ‘ \ \\/ \ \\\\ ////
Date_ 20191017
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 60
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
HANNEL f£1
NUCL 13C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
HANNEL f2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST
SF 100.6127720 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
. | | Lo L
| . . o L DU IR S 0 1 —
Ll " N ’ , o A y
I I I I I I I I I I I I I I I I I I I I
220 210 200 190 180 170 160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 10 ppm
oOMVWHO® o
<L~ MmN n ~ N SOLTANUNNHNOWDWONOWO
[ . A Vo ONHEANHOAOH
o~WVWINM n . .. e e e e e e e e
Current Data Parameters MmMmmnmom - n oOr~VWYMHHO I~ WWIN LN
NAME SRK-AF-281-DEPT L B B B ] - © SOOI
EXPNO 2
: NP4 | \ TS\ ="
F2 - Acquisition Parameters
Date_ 20191017
e
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG dept135
65536
SOLVENT cDecl3
NS 80
DS 0
SWH 27777.777 Hz
FIDRES 0.423855 Hz
AQ 1.1796480 sec
RG 203
oW 18.000 usec
DE 6.50 usec
TE 296.1 K
CNST2 145.0000000
1 1.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
D0 1
8.75 usec
P2 17.50 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6242389 MHz
= CHANNEL £2
waltzl6
1H
13.50 usec
27.00 usec
80.00 usec
-1.00 dB
14.50 dB
10.56200695 W
0.29767781 W
400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I I I I I I I I I
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm




6. '"H NMR (400 MHz, CDCIl;) of (4alR,6R,6aR,6bR,7S,9R,9aR)-6,7,9-trivinyl-
2,4a,4a1,5,6,6a,6b,7,8,9,92,9b dodecahydro cyclopenta[2,3]pentaleno[1,6-bc]oxepine
(1)

Current Data Parameters

NAME SRK-AF-284-51-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191103
Time 1.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT cpcl3 o e
us 13 R R B RS Ra T T T T T " T " T " T
Sii 8223.685 Hz 5.9 5.8 ppm 51 50 49 ppm 2.6 2.4 2.2 ppm
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 64
DW 60.800 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz /
/
F2 - Processing parameters /
ST 32768 i ,
SF 400.1300100 MHz
WowW EM / // |
ssB 0 /o A N
LB 0.30 Hz
GB 0
PC 1.00
I S 7____Wkw___,_MJA\_JL\ ,M,.Mﬂu . _A__M_,,.M«_»\L Jﬂ‘kjmj\\w S N
e e L  H  HAM L e e
10 9 8 7 6 5 4 3 2 1 0 ppm
f‘- ‘-j rmj jor rmj r'\j fmj rmj fc’ ww r‘-w rNj rwj
e |2 < 12~ ] QA= S M
o N (=] © (=] o O (=] || N [ -~
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aNMNn OAN INE=]
Current Data Parameters MO - NO N OO 8gg§;$ggggplﬂ:guﬂ)
g%go SRKAF28451213C M-HO O <t M N e e e e e e e e e e e e e e
T NN - ~~~hvYNOUNMINHO~NWVWAHOO
PROCNO 1 HeHH oo LR Rl OO TP T
2 - nesuisition parameters \l/ N/ VN SN\
Date_ 20191103
Time 1.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NS 102
DS 0
SWH 35714.285 Hz
FIDRES 0.544957 Hz
AQ 0.9175040 sec
RG 1030
bW 14.000 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13c
8.50 usec
-2.00 dB
56.53121948 W
100.6238364 MHz
CHANNEL f2 =
waltzl6
1H
80.00 usec
-1.00 dB
13.69 dB
14.50 dB
10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
. Il | L
N oy u s
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
N M0 ~ o NON
Mo - N O N O O o ~ oM< OO0MLIN LN O LN
Current Data Parameters N . o © -« oML~ AN
NAME SRK-AF-284-S1-DEPT ™M - o o © TN . . e
EXPNO 3 <« < NN e ~ ~ onMnmHor~WVWHOO
PROCNO 7 o — R akal © ~ OO P T
S W VAN N\ 2
Date_ 20191103
ime
INSTRUM
PROBHD 5 mm PABBO BB-
PULPROG dept135
TD 65536
SOLVENT cpcl3
NS 76
DS 0
SWH 35714.285 Hz
FIDRES 0.544957 Hz
aQ 0.9175040 sec
RG 203
D 14.000 usec
DE 6.50 usec
TE 296.7 K
CNST2 145.0000000
D1 1.00000000 sec
D2 0.00344828 sec
e R ‘ l o \ T d '
CHANNEL f1
13C
8.75 usec
17.50 usec
-2.00 dB
56.53121948 W
100.6242389 MHz
= CHANNEL £2 =
CPDPRG([2 waltzl6
NUC2 1H
P3 13.50 usec
P4 27.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 8
SF 100.6127690 MHz
WDW EM
5SB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I I I I I I I I I
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7. "H NMR (500 MHz, CDCl;) of 9-(allyloxy)-4,4a,4b,5,8,82,9,9a-octahydro-1H-1,4:5,8-

dimethanofluorene (10)

Current Data Parameters
NAME SRK-AF-300-1H
EXPNO 1
PROCNO
F2 - Acquisition Parameters
Date 20191211
Time 10.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 9
DS 0
SWH 10000.000 Hz e —
FIDRES 0.152588 Hz T T T T T
A 3.2767999 sec T T T T
RG 98.91
56 80 e 5.35 5.30 5.25 ppm 6.1 6.0 5.9 ppm
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 == =
500.1330885 MHz
1H
13.35 usec
16.00000000 W
F2 - Processing parameters
SI 65536 { f - I
SF 500.1300135 MHz / [
WDW Ji f )
SSB 0 - o
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
0 S Sl ] S o|~|@ S| ~ielele
|~ ~ | - -~ Slviolvic Rt bl (2 1=
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T fnem o P ER PR LT
0 0 WV N © R R R R R

EXPNO 2 Mmmmm — T~ VONYHOOON )TN

PROCNO 1 o — OSSN WONLW P T

F2 - Acquisition Parameters N// ‘ \\/ \ ‘\\N\//n//

Date_ 20191211

Time 10.13

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 131

DS 0

SWH 43859.648 Hz

FIDRES 0.669245 Hz

AQ 0.7471104 sec

RG 197.27

DW 11.400 usec

DE 6.50 usec

TE 295.6 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

CHANNEL f1 = =
125.7703637 MHz
13C
8.90 usec
103.00000000 W

CHANNEL £2

SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. " " " N [ ‘ | "
g y y y
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
0 o~ ®
N - O o © N O~ <<~ 0L N LN
Current Data Parameters N R o © OrHHONNLA L
NAME SRK-AF-300-DEPT © 0 © © . : Lo e
EXPNO 3 ™M mm — < o Y HoOoO0OM>~YTN
PROCNO 1 LBl - © ~ OO P
F2 - Acquisition Parameters \\J // ‘ ‘ K\\E::E§;§§%\ ///?4;éiﬁi’)
Date_ 20191211
10.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG deptspl35
D 65536
SOLVENT cpel3
NS 68
0
43859.648 Hz
0.669245 Hz
0.7471104 sec
197.27
11.400 usec
6.50 usec
296.2 K
145.0000000
1.00000000 sec
0.00344828 sec
0.00002000 sec
CHANNEL f£1 ¥ " ' o v o o ' T
125.7678486 MHz
13C
8.90 usec

2000.00 usec
0

W
103.00000000 W

SPNAM[5] Crp60comp. 4
SPOALS 0.500
SPOFFS5 z
SPWS 12.46500015 W

CHANNEL £2
500.1315995 MHz
1H

waltzl6é
13.35 usec
26.70 usec
80.00 usec
16.00000000 W
0.44556001 W

F2 - Processing parameters
ST 32768
SF 125.7577890 MHz
WoW EM
SSB 0
1B 1.00 Hz
GB 0
BC 1.40

T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8. '"H NMR (500 MHz, CDCL)

of (6R,6aR,6bR,7R,9S,9aR)-6,7,9-trivinyl

2,4a,4a1,5,6,6a,6b,7,8,9,9a,9b-dodecahydro cyclopenta[2,3]pentaleno[1,6-bc]oxepine

Current Data Parameters
M RK-AF-302-1H

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 201912
ime” 16.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT cpel3
10
0
10000.000 Hz
0.152588 Hz
3.2767999 sec
61.42
50.000 usec
6.50 usec

297.8 K
1.00000000 sec

= CHANNEL f1
500.1330885
1H

13.35 usec
16.00000000 W

F2 - Processing parameters /
ST 6 / / / e // /
SF 500.1300133 MHz / f / J /
WDW EM
S5B 0
LB 0.30 Hz
GB 0
BC 1.00
[ W T
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
@I~ S ~s(® vl ©
- O © ool - O [}
OWAN- SN ~ NN
Current Data Parameters ONN I~~~ @ Y In S OoOMNMNOONOVNNOMNOVWMNMH
e e O NOhWNHOHON~NWVWONWVWON
NAME SRK-AF-302-13C NNH - NN e e e e e e e e e e e
EXPNO 2 ST 0N o O NPV INANHH®OHAO OO
PROCNO 1 Hed He LR ] O NNV INIIION
2 — Acauisition saramsters N AV | N AN
Date 20191212
Time 16.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 56
DS 0
SWH 43859.648 Hz
FIDRES 0.669245 Hz
AQ 0.7471104 sec
RG 197.27
DW 11.400 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
125.7703637 MHz
13C
8.90 usec
103.00000000 W
CHANNEL f£2
500.1320005 MHz
1H
CPDPRG 2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 ‘
, L L
g ¥ "
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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9. (1S,3R,3aS,3bS.,4R,6S,6aS,7aS)-6a,7a-di(pent-4-en-1-yl)-1,3,4,6-
tetravinyldecahydro-7H-cyclopenta[a]pentalen-7-one (18)

Current Cate Parameters
NAVE SRE-RK-02-185-16 N
EXPNO - I
PROCNG 1
\
F2 - Roguisition Parameters Nv/ v \\J/\/\ FAVASAN
e T : e
INSTRUM spect
PROBHD 5 iuu PABBO BB— T T T T T T T
PILPROG zg30 140 135 130 125 120 1.15 ppm
D 54274 /q
SOTVRNT one a3
s 10 \ /V\ ﬂ \ ¥
ng 8223‘682 Hs M /\ / [\/ / )
FIDRES 0.151522 Hz \ / / \ /\
AD 3.2998593 sec ) (WARY v N
RG 6 - / e / \J \
oE P Py — | | | : VRV AVAVAY
™ 295.6 K
o1 1.00000000 sec 510 5.05 5.00 4.95 ppm
TDO /\ T T T T
it o i 170 1.65 1.60  ppm
N TH J ’\/V
& e A | 3 SV
PL1W 10.56200595 W f\ \\
SFo1 400.1324710 MHz /\v A\ /\/ \_
e e T —
F2 - Processing pazamelers
SI 32768 I I I T I T T T T T T T
st 400.2300101 Mz 590 5.85 5.80 5.75 ppm 2.65 2.60 255 ppm 21 2.0 ppm
$SB 0
LB 0.30 Hz
B 0
| s AN
. L PO
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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] °e2d nad a4 o «
° Current Data Parsmeters >0 N 1o = <o Q N o 0 o 0
) NAMR SRK-RK-07-T46-13C N® Y RN nae a2 an near "
N EXPNO 5 AR - ~r~© * © o ~ o 0
] s = - Ll 2l 0 0 0 Mmmn N
PROCNO -
R Y. N/ N
Date_ 20190928
Time 16.03
INSTRUM spect
PROBHD 5 mm PAEEC EE-
PULPROG zZcpg30
D 65536
SOLVENT cDel3
NS 87
DS 0
SWH 14,285 Hz
FIDRES 0.544957 Hz
20 0.9175040 sec
RG 1030
DW 14,000 usec
DL 6.50 usec
TE 296.3 X
D1 L00CCU000 sec
D11 0.03CC0000 sec
TDO 1
CHANKFT, t1 =
13c
8.50 usec
-2.00 dB
PTIW 6.0h31216LE W
SFOL 100.6238364 MHz
———————— CHANKEL £2 ————————
CPDPRG[2 waltz16
NUCZ 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W L Inam o, ko | | -
PL12W 0.35871249 W P ¥ Y ' M
PL13W 0.29767781 W T T T T T T T T T T T
SFO2 400.1316005 MHz
140 130 120 ppm 65 60 55 50 45 40 35 30 ppm
F2 - Proccosing paramctors
s1 32768
st 7519 MHz
WDW EH
55D 0
LB 1.00 Hz
GR 0
BC 1.40
| - i ) L ) ol onibbdechercn |
o g u " s X "
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
LR SINE]
©n N o LR PN @ W
Current Data Paramctors o ‘D. ‘D. q; "; 03 |{3 \D. ff! 0‘? I\. '-!
NAME 5RX-RX-02-186-DEPT I8 239 ¢ o ~eo o
EXPND 4 o - o w09 mmnma N
1 |V A/ AL
F2 — Auguisi.lon Paramslers
Date_ 20130318
Time 16.00
INSTRUM specl N |
PRO3AD 53 mm PAB30 2B- M
PUTRR06G dept” 35
65536
SOLV=NT cpela
N3 50
os ol
ELE 27777.777 Hz
FIDRES 0.423855 Hz T T T T T
kv 1.1796480 sec
% 203 140 135 130 125 120 ppm
o 18,000 usec
SE 5.50 usec
TE 235.9 K
CNAT?, 145.0002000
o1 1.00002000 sec
o2 0.00311828 sco
S12 0.02002000 sec
T30 1
" " il N m . (-
CHANNR, =1 = v o i v T '
13¢
3.75 usec
©7.50 usea
-2.00 dB
56.53122948 W
100.5242339 Az
77777777 CHANNED 22 ———————— \
TPTPRG[2 waltzlé \
NUC2Z
p3
P4
PCZD2 | n "
PL2 14 T
PL12 24.50 4B
PL2W 10.56200695 W
pL12W 0.23757791 W
3702 400.1315005 VHz R
—
E——
F2 — Drocessing parameters
ar 30768
sT 100.5127521 ¥Hz
WD EM
Qa3 0 T T T T T T T
e o 1.00 fz 55 50 45 40 35 30 ppm
po 1.40 / \
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pPpm
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10. (5aR,7R,7aS,7bS,8R,14aR,15aR)-7,8-divinyl-1,2,3,5a,6,7,7a,7b,8,9,9a,12,13,14-
tetradecahydro-15H-cyclopenta|2,1-c:3,4-c'|diazulen-15-one (19)

Current Cate Parameters

NRME SRK-RK-02-187-1H
EXPNO 15

PROCNO 1

F2 - Acquisition Parameters f’\,\/ \}UUM Ak\w "

Date_ 20191002 \ }L
Time 21.453 N " I " v
INSTRUM spect

PROBHD 5 mm PABBC BB/ T T T T T T T T
DILPROG 2930

™ 65536 22 21 20 19 18 1.7 1.6 ppm
SOLVENT cheLs

NS 8

DS 0

SWH 10000.000 Hz

FIDRES 0.152538 Hz ﬂ /\/\\/

a0 3.2767999 sec /\ 7 \\
RS 53,37 j

e S0 o ases - [ N UV ot e
DE 6.50 usec

TE 297.3 K T T T T T T T T
?éo 1‘000000010 sec 2,75 2,70 2.65 260 255 250 245 ppm

CHANKEL f£1

| ot
i ﬂ M f\ jV/M M/\JMU

. By (\WLM MVWUM/\ ALY

T
1.7 1.6 1.5 ppm

g? — Prccessing pa6:5a§m;6tsrs T T T T T T T T T T
o $00.2300134 WAz 575 570 565 560 555 ppm 5,05 5.00 ppm
SSR a
LB 0.30 Hz
i) a
PC 1.00
‘ JJ“L #\_J M,
T T T T T T T T T
10 9 8 7 6 4 3 1 0 ppm

B 4 4
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0 © < o ~
< Current Data Parameters 0ooan "f $25 £ BYZ3% ¢ 8 3%
© NAME SRK-RK-02-187-13C o o o < R . Lo e . . .
N EYPHO 15 - R - ~~ w0 © nmowN wn © o
~ - oo - [l © n T MmN A
l IRV NS
Fz2 - quisition Paramsters
Date_ 20191002
Time 21.49
INSTRIM spezt
PROBHD 5 mm PABBO 3B/
PULPROG zgpg30
TD 65330
SOLVENT CDZ13
NS 53
DS )
SWH 45859.6438 Hz
FIDRES 0.569245 Hz
AQ C.7471104 sec
RG 297.27
DW 21.400 uece
DE 6.50 usec
TE 297.5 K
D1 1.00300C00 sec
D11 0.03200C00 sec
TDO 1
CHANKNEL f1
SPOL 125.7703637 MHz
NUCL 13C
P 8,20 usec
PLWL 103.00200C00 W
HANNEL £2
SFPO2 S500.132300% MHz
Nucz 1H
CPDPRG[2 walzzlé
PCPD2 80.00
PLW2 16.00000000 W
PLW12 0.441556001 W
PLW13 0.22411001 W
F2 - 2rocessing parameters
32 327568
sr 125.75775%4 MHz
WDwW EM
SSB a
1B TLD0 Hz
GB a
PC 2,40
. o . VPO PR W N TR P O I
" ¥ " e " WY ad My l
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm|
= « o ©
n 0 n w 4o~ i ~  ©
Current Data FParameters . L . P SR N R N
NAME SRK-RK-02-187-DEFT o o © -« v e . - -
EXONO 17 « 0 o ~ oY Ww © O
- - = 0o M NN
PR0OONO 1
O — N NERE .
Jate 2019100z
Time 21.5¢C
INSTRUM spect
PRO3HD 5 rm FREBO BB/
PULPROG depteplas
TD 65536
3OLVENT cpels
NS 30
08 0
ELES 1385%.64¢& Hz
FTDR7S 0.669245 F7
AQ 0.74711C4 sec
Rz 107.27
ow 11.40C usec
o= 6.50 tsec
T= 297.8 ¥
CNST2 145, 00C0000
o1 2.00C00000 sec
o2 0.00244828 sec
olz 0.00002000 sec
TDD 1
- oh
77777777 CHANNEL f1 ————————
3701 125.76/846¢ MHz
Nucl 13¢
PL 8.4C usec
P13 200C.00 usec
PLWO 0w
PTHIT T03.0C000000 W
SPNAM[5] Crpétoomp. 4
320AL5 0.500
0 Hz
12.46500C15 W
CHANNEL [
500.13
waltzlé
13.35 usec
26.70 tsec
$0.00 usec
©6.00000000 W
0. GCO01 W
FZ - Processirg parameters
E2e 32768
37 125.7577706 MHz
WDW EM
383 0
LB 1.00 Hz
a3 0
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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