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GENERAL EXPERIMENTAL PROCEDURES AND CHARACTERIZATION DATA

General Information

All the reactions were monitored by thin-layer chromatography (TLC) using appropriate
solvent systems. Column chromatography was performed by using Acme's silica gel (100-200
mesh) with an appropriate mixture of EtOAc and petroleum ether. Yields refer to samples
which are chromatographically separated. Without further purification, all the commercial
grade reagents were used. In general, NMR samples have been analysed in CDCl; solvent and
chemical changes are recorded as an internal standard in & values using tetramethylsilane
(TMS). The standard abbreviations for singlet, doublet, triplet, doublet of doublet and multiplet
are: s, d, t, dd, and m. The constants of coupling (J) are recorded in Hz. Bruker (AVANCE
[IITM) 500 MHz and Bruker (AVANCE I1I'TM) 400 MHz spectrometers were used to record
both 'TH NMR and '*C NMR spectroscopic data. The high-resolution mass measurements were
carried out by using an electrospray ionization (ESI) spectrometer. Melting points were

recorded on a Veego melting point apparatus.

Synthesis of (E)-3-(cyclododec-1-en-1-yl)-4-methoxy-4-oxobutanoic acid (14)

To the mixture of cyclododecanone (10g, 54.8 mmol) and dimethyl succinate (DMS) (9.61g,
65.8 mmol) in ‘BuOH (100 ml) was added ‘BuOK (7.38g, 65.8 mmol) under nitrogen and the
reaction mixture stirred at reflux for 20 h. After monitoring via TLC, reaction mixture was
cooled to rt and ‘BuOH was removed under vacuum. The crude was acidified with 6N HCl
solution (ph=2-3). Then the reaction mixture was extracted 3 times with ether. Now the organic
layer washed with water. Later, ether layer was extracted with 1.7N. Ammonia solution. Then
this ammonia layer was acidified with 50% HCI solution (ph=2-3) and extracted 3 times with
ether. The combined organic layer dried over sodium sulphate and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica gel, eluting with

10% ethyl acetate in pet ether to get pure product 14.

Pure yield of 14: 14.3g, 88%; Brown liquid

TH NMR (500 MHz, CDCl;): éy 5.31(t, J/=7.8 Hz, 1H), 3.68(s, 3H),
3.44-3.41(m, 1H), 3.01-2.95(m, 1H), 2.52(dd, J=4.63,12.48 Hz, 1H),
2.18(t, J=6.74 Hz, 2H), 2.09-2.01(m, 2H), 1.43-1.33(m, 16H); 13C COOMe
NMR (125 MHz, CDCl,): 6¢ 178.0, 174.2, 135.7, 129.9, 52.2, 45.5, COOH




36.5, 27.0, 26.9, 25.4, 25.1, 25.0, 24.8, 24.6, 24.0, 22.9, 22.3; HRMS (ESI) m/z calcd. for
C17H304Na[M + Na]™: 319.1877; found: 319.1877

Synthesis of (E)-3-(cyclopentadec-1-en-1-yl)-4-methoxy-4-oxobutanoic acid (25)

To the mixture of cyclopentadecanone (5g, 22.28 mmol) and dimethyl succinate (DMS) (2.71g,
18.56 mmol) in '‘BuOH (50 ml) was added ‘BuOK (2.08g, 18.56 mmol) under nitrogen and the
reaction mixture stirred at reflux for 20 h. After monitoring via TLC, reaction mixture was
cooled to rt and '‘BuOH was removed under vacuum. The crude was acidified with 6N HCI
solution (ph=2-3). Then the reaction mixture was extracted 3 times with ether. Now the organic
layer washed with water. Later, ether layer was extracted with 1.7N Ammonia solution. Then
this ammonia layer was acidified with 50% HCI solution (ph=2-3) and extracted 3 times with
ether. The combined organic layer dried over sodium sulphate and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica gel, eluting with

10% ethyl acetate in pet ether to get pure product 25.

Pure yield of 25: 6.40g, 85%:; Pale yellow solid; M.P. 72-74 °C

TH NMR (400 MHz, CDCl;): 8y 10.19 (bs, 1H), 5.32 (t, J=7.42 Hz, 1H),
3.66 (s, 3H), 3.42-3.38 (m, 1H), 2.99-2.92 (m, 1H), 2.49 (dd, J=17.3, 4.8 Hz,
1H), 2.10-1.97 (m, 4H), 1.39-1.22 (m, 22H); 13C NMR (100 MHz, CDCl;): coome
Sc 178.1, 173.9, 135.8, 129.6, 52.1, 47.3, 36.3, 29.9, 27.9, 27.7, 27.5, 27.4 coon
27.3,27.1,26.9, 26.7, 26.4, 26.3, 26.0, 25.9; HRMS (ESI) m/z calcd. for CyH3,04Na[M +
Na]*: 361.2358; found: 361.2357.

Synthesis of methyl 3-0x0-2,3,4,5,6,7,8,9,10,11,12,13-dodecahydro-1H-
cyclopenta[12]annulene-1-carboxylate (15)

Polyphosphoric Acid (10 ml) was taken in RB flask and heated to reach 95-100°C and then the
hot PPA was added to compound 14 (1g, 3.3 mmol) in another RB flask. Then this reaction
mixture heated to 95-100 °C for 3 h. After completion, the reaction mixture was cooled to rt
and ice-cold water was added add stirred for 5-10 min. Aqueous layer was extracted 3 times
with ether and combined organic layer washed with water and dried over sodium sulphate and
concentrated under reduced pressure to afford crude product. The crude product was purified
by column chromatography on silica gel, eluting with 10% ethyl acetate in pet ether to get pure

product 15 and 16.

Pure yield of 15: 516mg, 55%; Brown gel

COOMe




TH NMR (500 MHz, CDCly): 8y 3.72(s, 3H), 2.73-2.67(m, 1H), 2.63-2.54(m, 2H), 2.31-
2.12(m, 3H), 1.82-1.74(m, 1H), 1.61-1.53(m, 4H), 1.44-1.18(m, 12H); 3C NMR (125 MHz,
CDCls): 8¢ 207.8,173.1, 169.8, 142.0, 52.5, 46.0, 38.5, 26.4, 25.7, 25.6, 25.4,24.7, 24.6, 23 .4,
23.0, 21.8, 21.1; HRMS (ESI) m/z calcd. for Ci7H,s03Na[M + Na]™: 301.1774; found:
301.1777.

Pure yield of 16: 111mg, 15%; Brown liquid

TH NMR (500 MHz, CDCly): 6y 2.49-2.48(m, 2H), 2.43(t, J=7.46 Hz, 2H),
2.36-2.34(m, 2H), 2.23(t, /=6.71 Hz, 2H), 1.69-1.64(m, 2H), 1.60-1.58 (m,
2H), 1.46-1.32(m, 10H), 1.17-1.12(m, 2H); 3C NMR (125 MHz, CDCl;):
d¢ 210.7, 174.7, 140.1, 34.4, 29.0, 28.1, 25.7, 25.6, 25.3, 24.9, 24.7, 23.6, o]

22.9, 21.9, 20.7; HRMS (ESI) m/z calcd. for C;sH,;,ONa[M + Na]*: 243.1718; found:
243.1718.

Synthesis of 2,3,4,5,6,7,8,9,10,11,12,13-dodecahydro-1H-cyclopenta[l12]annulen-1-one
(16)

Polyphosphoric Acid (10 ml) was taken in RB flask and heated to reach 95-100 °C and then
the hot PPA was added to compound 14 (5g, 16.8 mmol) in another RB flask. Then this reaction
mixture heated to 95-100 °C for 20 h. After completion, the reaction mixture was cooled to rt
and ice-cold water was added add stirred for 5-10 min. Aqueous layer was extracted 3 times
with ether and combined organic layer washed with water and dried over sodium sulphate and
concentrated under reduced pressure to afford crude product. The crude product was purified
by column chromatography on silica gel, eluting with 10% ethyl acetate in pet ether to get pure

product 16.

Pure yield of 16: 3.3g, 89%; Brown liquid

THNMR (500 MHz, CDCls): 8y 2.49-2.48(m, 2H), 2.43(t, J=7.46 Hz, 2H),
2.36-2.34(m, 2H), 2.23(t, J=6.71 Hz, 2H), 1.69-1.64(m, 2H), 1.60-1.58(m,
2H), 1.46-1.32(m, 10H), 1.17-1.12(m, 2H); 13C NMR (125 MHz, CDCI;):
d¢ 210.7,174.7, 140.1, 34.4, 29.0, 28.1, 25.7, 25.6, 25.3, 24.9, 24.7, 23.6, 0

22.9, 21.9, 20.7; HRMS (ESI) m/z calcd. for C;sHyyONa[M + Na]* : 243.1718; found:
243.1718.

Synthesis of 3,4,5,6,7,8,9,10,11,12,13,14,15,16-tetradecahydrocyclopenta[15]annulen-
1(2H)-one (26)




Polyphosphoric Acid (10 ml) was taken in RB flask and heated to reach 95-100 °C and then
the hot PPA was added to compound 25 (6g, 17.73 mmol) in another RB flask. Then this
reaction mixture heated to 95-100 °C for 20 h. After completion, the reaction mixture was
cooled to rt and ice-cold water was added add stirred for 5-10 min. Aqueous layer was extracted
3 times with ether and combined organic layer washed with water and dried over sodium
sulphate and concentrated under reduced pressure to afford crude product. The crude product
was purified by column chromatography on silica gel, eluting with 10% ethyl acetate in pet

ether to get pure product 26.

Pure yield of 26: 4.09g, 88%; Yellow liquid

TH NMR (400 MHz, CDCl;): 8y 2.47-2.45 (m, 2H), 2.37-2.31 (m, 4H),
2.12-2.10 (m, 2H), 1.56-1.49 (m, 2H), 1.46-1.22 (m, 20H); 3C NMR
(100 MHz, CDCls): 8¢ 210.2, 174.4, 140.5, 34.4, 31.2, 29.5, 27.7, 27.6,
27.2, 27.0, 26.9, 26.3, 26.1, 26.0, 25.8, 25.6, 22.9; HRMS (ESI) m/z o
calcd. for C;gH30ONa[M + Na]*: 285.2184; found: 285.2184.

Synthesis of 2,3,4,5,6,7,8,9,10,11,12,13-dodecahydro-1H-cyclopenta[12]annulen-1-o0l (17)
Compound 16 (3g, 13.6 mmol) was dissolved in methanol (30 ml) and sodium borohydride
(1g, 27.2 mmol) was added portion wise at 0 °C and stirred at rt for 3 h. After 3 h, reaction
quenched with sat. Ammonium chloride solution and then methanol was removed under
pressure. Then, aq. phase extracted 3 times with chloroform. The combined organic layer was
concentrated and the crude compounds 17 were directly used for next step without further
purification.

Crude yield of 17: 2.7g, 92%

Synthesis of 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16-hexadecahydrocyclopenta[15]annulen-
1-0l (27)

Compound 26 (4g, 15.25 mmol) was dissolved in methanol (40 ml) and sodium borohydride
(1.16g, 30.5 mmol) was added portion wise at 0 °C and stirred at rt for 3 h. After 3 h, reaction
quenched with sat. Ammonium chloride solution and then methanol was removed under
pressure. Then, aq. phase extracted 3 times with chloroform. The combined organic layer was
concentrated and the crude compounds 27 were directly used for next step without further
purification.

Crude yield of 27: 3.8g, 95%



Synthesis of dodecahydro-1H-3a,13a-epoxycyclopenta[l12]annulen-1-ol (18)

To a stirred solution of compound 17 (2g, 9 mmol) in DCM (30 ml), was added m-CPBA (2.3g,
13.5 mmol) portion wise slowly at 0 °C under nitrogen atmosphere. The reaction mixture was
stirred without removal of ice bath for 2 h. Then quenched with saturated sodium bicarbonate
solution. The aq. layer extracted 3 times with DCM. The combined organic layer washed with
saturated sodium bicarbonate solution. Then organic layer was dried over sodium sulphate and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel, eluting with 10% ethyl acetate in pet ether to get pure product

18.

Pure yield of 18: 1.9g, 90%; White solid; M.P. 88-90 °C

TH NMR (500 MHz, CDCl;): 8y 4.15(t, J/=7.96 Hz, 1H), 2.06-2.00(m, 1H),
1.94-1.89(m, 1H), 1.82-1.64(m, 6H), 1.55-1.49(m, 4H), 1.42-1.32(m, 9H),
1.26-1.20(m, 4H); 3C NMR (125 MHz, CDCl;): ¢ 73.2, 72.7,71.3, 27.8, ﬁ
27.3, 27.1, 26.7, 26.6, 26.2, 26.1, 23.7, 23.6, 23.2, 22.45, 22.42; HRMS HO
(ESI) m/z caled. for C5sH,;0,[M + H]*: 239.2004; found: 239.2003.

Synthesis of tetradecahydro-1H,4H-3a,16a-epoxycyclopenta[15]annulen-1-ol (28)

To a stirred solution of compound 27 (3.5g, 13.24 mmol) in DCM (40 ml), was added m-CPBA
(3.41g, 19.86 mmol) portion wise slowly at 0 °C under nitrogen atmosphere. The reaction
mixture was stirred without removal of ice bath for 2 h. Then quenched with saturated sodium
bicarbonate solution. The aq. layer extracted 3 times with DCM. The combined organic layer
washed with saturated sodium bicarbonate solution. Then organic layer was dried over sodium
sulphate and concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel, eluting with 10% ethyl acetate in pet ether to get pure product
28.

Pure yield of 28: 3.37g, 91%; White solid; M.P. 68-70 °C

'H NMR (400 MHz, CDCl): 8y 4.13 (t, J=7.90 Hz, 1H), 2.06-1.16 (m,
31H); 3C NMR (100 MHz, CDCl;): ¢ 74.0, 72.1, 70.7, 30.5, 38.1, 27.7,
27.4,27.3,26.9,26.5,25.9,25.8,25.4,25.2,24.2,23.7, HRMS (ES)m/z | yo @
calcd. for CgH330,[M + H]": 281.2477; found: 281.2477.

Synthesis of dodecahydro-1H-3a,13a-epoxycyclopenta[12]annulen-1-one (19)
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To a stirred solution of compound 18 (1.5¢g, 6.2 mmol) in DCM (30 ml), PCC (2.7g, 12.5 mmol)
was added portion wise at 0 °C and stirred at rt for 6 h. After completion of the reaction, the
solvent was removed and The crude product was purified by column chromatography on silica

gel, eluting with 5% ethyl acetate in pet ether to get pure product 19.

Pure yield of 19: 1.2g, 81%; Colourless liquid

TH NMR (500 MHz, CDCl5): 8y 2.36-2.28 (m, 1H), 2.11-2.03 (m, 4H), 1.98-

1.93 (m, 1H), 1.77-1.61 (m, 4H), 1.51-1.26 (m, 14H); 3C NMR (125 MHz, ﬁ
CDCl): 6c¢ 212.1, 73.4, 68.5, 32.0, 27.6, 27.0, 26.8, 26.7, 26.1, 24.6, 23.6, o

23.4, 224, 22.2, 21.8; HRMS (ESI) m/z calcd. for C;sH,5s0,[M + H]": 237.1852; found:
237.1852.

Synthesis of tetradecahydro -1H,4H-3a,16a-epoxycyclopenta[15]annulen-1-one (29)

To a stirred solution of compound 28 (3g, 10.7 mmol) in DCM (50 ml), PCC (4.6g, 21.4 mmol)
was added portion wise at 0 °C and stirred at rt for 6 h. After completion of the reaction, the
solvent was removed and The crude product was purified by column chromatography on silica

gel, eluting with 5% ethyl acetate in pet ether to get pure product 29.

Pure yield of 29: 2.59g, 87%; Pale yellow liquid

TH NMR (400 MHz, CDCl;): 8y 2.27-2.18 (m, 1H), 2.09-2.04 (m, 1H),
1.99-1.76 (m, 4H), 1.62-1.54 (m, 1H), 1.51-1.19 (m, 23H); 3C NMR (100
MHz, CDCls): 8¢ 211.9, 72.1, 67.2, 31.7, 30.0, 26.9, 26.8, 26.6, 26.4, 26.3, |_© @
25.7,25.6,25.3,25.2,24.9, 23.6, 23.1, 22.7; HRMS (ESI) m/z calcd. for C;gH3,0,[M + H]":
279.2319; found: 279.2318.

Synthesis of (E)-4-methyl-N'-(tetradecahydro-1H-cyclopenta[12]annulen-1-
ylidene)benzene sulfonohydrazide(20)

To a stirred solution of compound 19 (200mg, 0.8mmol) in dry ethanol (15 ml) was added 4-
methylbenzenesulfonohydrazide (236mg, 1.2 mmol) under nitrogen atmosphere. The reaction
mixture was stirred under reflux temperature for 3 h. After completion of the reaction by TLC,
half of the ethanol was removed in vacuo. Then the reaction mixture cooled to 0 °C and stirred
for 5-10 min. The obtained solid was filtered and washed with minimum amount of cold

ethanol and dried under vacuum.



Pure yield of 20: 260mg, 76%; White solid; M.P. 169-171 °C

'TH NMR (500 MHz, CDCl;): 8y 7.89(d, J=8.22 Hz, 2H), 7.31-7.28(m, 3H),
2.43-2.40(m, 7H), 2.29-2.26(m, 4H), 1.55-1.53(m, 4H), 1.43-1.29(m, 10H),
1.10-1.09(m, 2H); 13C NMR (125 MHz, CDCl;) : 8¢ 143.8, 136.3, 135.6,
129.4,128.3, 31.5,26.6, 25.3, 25.2, 25.18, 25.13,25.12,24.9,23.7,22.8, 21.9,
21.7, 21.4; HRMS (ESI) m/z calcd. for C»,H3,N,O3sS[M + Na]*: 427.2026;
found: 427.2028.
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Synthesis of cyclopentadec-4-yn-1-one (21)

To a stirred solution of compound 19 (700mg, 2.9 mmol) in a 1:1 mixture of DCM:AcOH (10
ml : 10 ml), tosyl hydrazide (662mg, 3.5 mmol) was added at 0°C and stirred at 0°C for 45 min.
The reaction mixture slowly warmed to rt and stirred for 12 h. Then, AcOH was removed and
the crude mixture was basified with saturated sodium carbonate solution. Then, the reaction
mixture was extracted 3 times with ether. The combined organic layer dried over sodium
sulphate and concentrated under reduced pressure to get crude compound. The crude product
was purified by column chromatography on silica gel, eluting with 5% ethyl acetate in pet ether

to get pure product 21.

Pure yield of 21: 489mg, 75%; Pale brown wet solid

TH NMR (500 MHz, CDCly): 8y 2.54-2.45 (m, 6H), 2.18-2.17 (m, 2H),
1.70-1.64 (m, 2H), 1.41-1.26 (m, 14H); 13C NMR (125 MHz, CDCl3): ¢ /i
210.5,80.9,79.2,42.3,41.6,28.1,27.3,27.1, 26.5,26.1,25.5,25.2,21.2,
18.2, 14.7; HRMS (ESI) m/z calcd. for C;sH,sO[M + H]™: 221.1901;
found: 221.1901.

Synthesis of cyclooctadec-4-yn-1-one (30)

To a stirred solution of compound 29 (2g, 7.1 mmol) in a 1:1 mixture of DCM:AcOH (20 ml :
20 ml), tosyl hydrazide (1.6g, 8.6 mmol) was added at 0°C and stirred at 0°C for 45 min. The
reaction mixture slowly warmed to rt and stirred for 12 h. Then, AcOH was removed and the
crude mixture was basified with saturated sodium carbonate solution. Then, the reaction
mixture was extracted 3 times with ether. The combined organic layer dried over sodium

sulphate and concentrated under reduced pressure to get crude compound. The crude product



was purified by column chromatography on silica gel, eluting with 5% ethyl acetate in pet ether
to get pure product 30.

Pure yield of 30: 1.48g, 79%; Colourless liquid.

TH NMR (400 MHz, CDCls): 8y 2.50 (t, J=6.32 Hz, 2H), 2.35-2.28 (m,
4H), 2.03-2.00 (m, 2H), 1.56-1.49 (m, 2H), 1.35-1.15 (m, 20H); 13C
NMR (100 MHz, CDCl3): 8¢ 209.3, 80.6, 78.9, 42.8, 41.4, 28.2, 27.8,
27.5,27.48,27.42,27.40,27.3,26.8, 26.6, 26.5, 23.0, 18.4, 13.5; HRMS
(ESI) m/z calcd. for C1gH5,0O[M + H]": 263.2374; found: 263.2373.

Synthesis of 4,5-dimethylenecyclopentadecan-1-one (22)

G-II (5 mol%) was added to a stirred degassed solution of compound 21 (400mg, 1.8 mmol) in
dry DCM (10 ml) at rt. The reaction mixture was stirred for 10 h under ethylene atmosphere.
After completion of the reaction, the reaction mixture was concentrated and the crude product
was purified by column chromatography on silica gel, eluting with 2% ethyl acetate in pet ether

to get pure product 22.

Pure yield of 22: 428mg, 95%; Pale yellow liquid

TH NMR (400 MHz, CDCls): 6y 5.09-4.96 (m, 4H), 2.62-2.54 (m, 4H), o]
2.32-2.26 (m, 4H), 1.61-1.54 (m, 2H), 1.44-1.37 (m, 2H), 1.31-1.25 (m,
12H); 3C NMR (100 MHz, CDCls): 8¢ 212.1, 146.8, 146.1, 113.8, 112.9,
42.6, 41.4, 34.3, 28.8, 27.6, 27.08, 27.05, 26.8, 26.5, 25.9, 25.8, 22.9;
HRMS (ESI) m/z caled. for C{7H,00[M + H]*: 249.2209; found: 249.2209.

Synthesis of 4,5-dimethylenecyclooctadecan-1-one (31)

G-II (5 mol%) was added to a stirred degassed solution of compound 30 (500mg, 1.9 mmol) in
dry DCM (10 ml) at rt. The reaction mixture was stirred for 10 h under ethylene atmosphere.
After completion of the reaction, the reaction mixture was concentrated and the crude product
was purified by column chromatography on silica gel, eluting with 2% ethyl acetate in pet ether

to get pure product 31.

Pure yield of 31: 530mg, 96%; Colourless liquid
TH NMR (500 MHz, CDCl;): 6y 5.07-4.97 (m, 4H), 2.58 (s, 4H), 2.36 (t, Q
J=7.22 Hz, 2H), 2.28 (t,J=7.07 Hz, 2H), 1.60-1.57 (m, 2H), 1.44-1.41 (m,




2H), 1.28 (s, 18H); 13C NMR (125 MHz, CDCl;): 8¢ 211.3, 147.1, 146.1, 112.9, 112.3, 43.0,
41.2, 34.4, 28.6, 28.3, 28.2, 27.6, 27.56, 27.54, 27.44, 27.41, 27.3, 26.9, 26.8, 23.6; HRMS
(EST) m/z calcd. for CyoH340[M + H]": 291.2699; found: 291.2699.

General procedure for the synthesis of 23a-23d and 32a-32d

To a stirred solution of compound 22/31 (50mg) in aniline, dienophile a-d (1.2 eq.)
[tetracyanoethylene (a), dimethyl acetylenedicarboxylate (b), benzoquinone (¢) and
naphthoquinone (d)] was added at rt under inert atmosphere and the reaction mixture was
refluxed for 12 h. Then solvent was removed under reduced pressure to get crude product.
Without further purification, the crude product was dissolved in benzene and DDQ (1.5 eq)
was added in one portion and reflux it for 6 h. Now the reaction mixture was cooled to rt and
basic Na,S,0j3 solution (10% Na,S,0; and 10% NaOH) was added and the mixture was stirred
for another 5 min. The aqueous phase was extracted 3 times with diethyl ether, washed with
brine, and dried over anhydrous sodium sulphate. The crude product was purified by column

chromatography on silica gel, eluting with 10% ethyl acetate in pet ether to get pure product.

Pure yield of 23a: 72mg, 96%; White solid; M.P. 136-138 °C

TH NMR (400 MHz, CDCls): 8y 3.09 (s, 2H), 3.03 (s, 2H), 2.58- o]
2.54 (m, 2H), 2.43-2.37 (m, 4H), 2.12-2.09 (m, 2H), 1.70-1.63 (m, e

2H), 1.43-1.26 (m, 14H); 3C NMR (100 MHz, CDCl;): 8¢ 210.3,
127.8,125.4,110.8,110.7,42.7,40.4, 38.06, 38.02, 36.0, 31.5, 27.2, NC™EN

26.79, 26.74, 26.64, 26.60, 26.17, 26.14, 25.5, 24.0; HRMS (ESI)
m/z calcd. for Co3HgN4ONa[M + NaJ*: 399.2156; found: 399.2156.

Pure yield of 23b: 72mg, 93%; White Solid; M.P. 101-103 °C

'TH NMR (400 MHz, CDCls): 8y 7.49 (s, 2H), 3.87 (s, 6H), 2.95-
2.90 (m, 2H), 2.71-2.67 (m, 2H), 2.62-2.58 (m, 2H), 2.42-2.39 (m, |MeOOC
2H), 1.69-1.54 (m, 4H), 1.50-1.43 (m, 2H), 1.39-1.23 (m, 10H); | ye00c
13C NMR (100 MHz, CDCls): 8¢ 210.8, 168.3, 168.2, 144.6,
142.7,130.3, 130.2,130.1, 129.7,52.7,52.4,43.9,42.6, 32.3,29.8,29.2,27.4,27.1, 26.8, 26.7,
26.4, 25.5, 24.2; HRMS (ESI) m/z calcd. for Cp3H3,0sNa[M + Na]™: 411.2142; found:
411.2142.

Pure yield of 23¢: 66mg, 93%; Yellow Solid; M.P. 133-135 °C
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'TH NMR (400 MHz, CDCls): &y 7.82 (d, J=6.90 Hz, 2H), 6.88 (s, 2H), 3.01-2.97 (m, 2H),
2.74-2.65 (m, 4H), 2.41 (t, J/=6.29 Hz, 2H), 1.67-1.57 (m, 4H), 1.50-1.46 (m, 2H), 1.37-1.27
(m, 10H); 3C NMR (100 MHz, CDCl;): 8¢ 210.5, 185.3, 185.1, 147.9, 146.2, 138.8, 130.3,
130.1,127.7,127.6,43.7,42.5,32.6,29.1,27.4,27.3,26.8,26.7,26.4, 26.3, 25.5, 24.2; HRMS
(ESI) m/z calcd. for Co3H9O3[M + H]*: 375.1934; found: 375.1934.

Pure yield of 23d: 73 mg, 91%; White solid; M.P. 197-199 °C
'H NMR (500 MHz, CDCl;): &y 8.28-8.27 (m, 2H), 8.06 (d,
J=8.99 Hz, 2H), 7.78-7.76 (m, 2H), 3.06-3.03 (m, 2H), 2.79-2.70
(m, 4H), 2.44 (t, J/=6.36 Hz, 2H), 1.71-1.63 (m, 5H), 1.55-1.49
(m, 2H), 1.41-1.29 (m, 9H); 3C NMR (125 MHz, CDCl3): 8¢
211.7, 183.3, 183.2, 148.3, 146.5, 134.14, 134.13, 133.8, 133.7, 131.9, 131.8, 128.5, 128.4,
127.3, 43.9, 42.6, 32.7,29.2, 27.5, 27.4, 26.8, 26.7, 26.4, 26.3, 25.6, 24.3; HRMS (ESI) m/z
calcd. for Cp7H;3,05[M + HJ*: 425.2090; found: 425.2090.

Pure yield of 32a: 68mg, 95%; Pale brown solid; M.P. 147-149 °C
TH NMR (500 MHz, CDCl3): 8y 3.06 (s, 2H), 3.02 (s, 2H), 2.53-2.50
(m, 2H), 2.43-2.38 (m, 4H), 2.14 (t, J=7.52 Hz, 2H), 1.65-1.61 (m, | "<
2H), 1.42-1.40 (m, 2H), 1.31-1.28 (m, 18H); 13C NMR (125 MHz, |N¢ ‘
CDCl3): 6¢209.2,127.7,125.3,110.83,110.80, 42.2, 40.8, 38.0, 36.2,
35.8,32.0,28.5,28.1, 28.0, 27.5,27.4, 27.3,26.96, 26.91, 26.7, 26.6, 26.0, 23.3; HRMS (ESI)
m/z calcd. for Co,sH3sN4O[M + H]+ : 419.2805; found: 419.2805.

Pure yield of 32b: 68mg, 92%; White Solid; M.P. 71-73 °C

TH NMR (500 MHz, CDCls): 6y 7.48 (d, J/=11.89 Hz, 2H), 3.87
(d, J/=1.96 Hz, 6H), 2.93-2.90 (m, 2H), 2.68-2.61 (m, 4H), 2.43 (t, |me0OC
J=6.61 Hz, 2H), 1.65-1.55 (m, 4H), 1.40-1.26 (m, 18H); 13C NMR | meooc O
(125 MHz, CDCl;): 6¢ 209.8, 168.3, 168.2, 144.7, 142.5, 130.2,
130.1, 129.9, 129.6, 52.6, 44.0, 42.0, 32.5, 31.1,29.0,27.99, 27.94, 27.7,27.6, 27.1, 27.0, 26.8,
26.7, 23.4; HRMS (ESI) m/z calcd. for CosH330sNa[M + Na]*: 453.2614; found: 453.2614.

Pure yield of 32¢: 63mg, 94%; Yellow solid; M.P. 173-175 °C

TH NMR (400 MHz, CDCl): &y 7.85 (d, J=15.39 Hz, 2H), 6.91 (s,
2H), 3.03-2.99 (m, 2H), 2.75-2.70 (m, 4H), 2.46 (t, J=6.56 Hz, 2H),
1.67-1.59 (m, 6H), 1.44-1.25 (m, 16H); 13C NMR (100 MHz, CDCl5):

11



d¢c 209.5, 185.3, 185.2, 148.2, 146.1, 138.8, 130.3, 130.1, 127.6, 127.2,43.7, 42.1, 33.0, 31.0,
29.0, 28.0, 279, 27.79, 27.73, 27.3, 27.1, 269, 23.4; HRMS (ESI) m/z calcd. for
Cy6H3405Na[M + Na]*: 417.2399; found: 417.2399.

Pure yield of 32d: 69mg, 91%; Yellow solid; M.P. 155-157 °C

'H NMR (500 MHz, CDCls): 8y 8.26-8.24 (m, 2H), 8.03 (d,
J=17.94 Hz, 2H), 7.76-7.74 (m, 2H), 3.03-3.00 (m, 2H), 2.77-2.71
(m, 4H), 2.46 (t, J/=6.62 Hz, 2H), 1.66-1.60 (m, 4H), 1.44-1.26 (m,
18H); 13C NMR (125 MHz, CDCl;): 6¢ 209.6, 183.27, 183.20,
148.4, 146.3, 134.0, 133.75, 133.73, 131.8, 131.5, 128.3, 127.9, 127.2, 43.8, 42.0, 32.9, 31.0,
29.0,27.96,27.91,27.7,27.6,27.2,27.1,27.0, 26.86, 26.83, 23.4; HRMS (ESI) m/z calcd. for
C30H3605Na[M + Na]*: 467.2561; found: 467.2560.
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TH NMR (500 MHz, CDCl3) of Compound 14

SRK-YT-CD-S1-1H
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13C NMR (125 MHz, CDCl;) of compound 14
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Current Data Parameters
NAME SRK-YT-CD-ENONE-ESTER-1H
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211223
Time 12.28
INSTRUM spect COOMe
PROBHD 5 mm PABEC BB/
PULPROG 2g30
D 65536
SOLVENT cpcl3
w3 1 (o)
Ds 0
SWH 12500.000 Hz
FIDRES 0.1%90735 Hz
AQ 2.6214399 sec
RG 85.91
oW 40.000 usec /
DE 6.50 usec s S
TE 298.6 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =:
500.1330885 MHz
1H
13.35 usec
16.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300134 MHz
WDW EM
55B 0
1B 0.30 Hz
GB 0
PC 1.00
A
T T T T T T T T T T T
10 9 8 7 6 5 a4 3 2 1 0 ppm
@ ola| = | |e
] el = <2
o || |¢ ||| o
-
13
C NMR (125 MHz, CDCls) of compound 15
s o T
o — @ i=] ) Oy @ -3 MEA MO0 N
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Current Data Parameters

HAME SRK-YT—-CD-ENONE-ESTER-13¢

EXPNO 7

PROCNO 1

F2 - Acquisition Parameters

Date_ 20211223

Time 12.28

INSTRUM spect.

PROBHD 5 mm PABBO BB/

PULPROG zgpg 30

™ £553¢

SOLVENT cpecl3

NS 123

DS 0

SWH 37878.789 Bz

FIDRES 0.577984 Hz

AQ 0.8650752 sec

RG 197.27

bW 13.200 usec

DE 6.50 usec

TE 298.7 K

D1 1,00000000 sec

D11 0.03000000 sec

DO 1

ANNEL £1
125.7703637 MHz
13¢

usec
W

8.90
103.00000000

CHANNEL £2 =
500.1320005
1H

SFO2 MHz

nuc2
CPDPRG [2 waltzl6
PCPD2 80.00 usec

PLW2 16.00000000 W
PLW1Z2 0.44556001 W
PLW13 0.22411001 W

F2 - Processing parameters
S1 32768

SE 125.7577676 MHz
WOW

SSB 0

LE 1.00 Hz
GB [

PC 1.40

COOMe

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

T T
40 30

20

10 0 ppm
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TH NMR (500 MHz, CDCl;) of compound 16

Current Data Parameters

NAME SRK-YT-CD-ENONE-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210311
Time 21.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

D 65536
SOLVENT CDC13

NS 11

Ds a

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 85.91

oW 50.000 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1

CHANNEL f1 ==
500.1330885 MHz
1H
13.35 usec
16.00000000 W

F2 - Processing parameters

—7.260

2.499

[
()]
=
o~

RS TS N

2.482
2,448
2.433
2.418
2.363
2,359
2.353
2,349
2.344
2.243
2.230
2.217
1.698
1.693
1.683
1.672
1.661
1.651
1.6486
1.608
1.595
1.584
1.572
1.559
1.461
1.448
1.435
1.422
1.410
1.396

i i

SI 65536
SF 500.1300138 MHz
WDW EM
o o
GB V)
PC 1.00
T T T T T T T T T T
10 9 8 5 4 3 2 1 0 ppm
[=1021b-4§>] (<38 =gl §>)
=101 mlele||le
N[N NNS o™
13C NMR (125 MHz, CDCl3) 12 of compound 16
[R=2"1 NHAYON G e O -
i SR S
[l o MENN NN NNN

—210.7

—174.73

Current Data Parameters

HAME SRK-YT-CD-ENONE-13¢
EXPNO 2
PROCNO 1

F2 - Acguisition Parameters
Date_ 20210311
Time 21.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg 30

T 65536
SOLVENT €DC13

NS 48

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27

oW 16.800 usec
DE 6.50 usec
TE 295.8 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 = =

125.7703637 MHz
13¢

8.90 usec
102.00000000 W

—140.17

<
/
)
§

CHANMEL £2 == =
500.1320005 MHz
18
CPDPRG([2 waltzlé
PCPD2 80,00 usac
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI
SF 125.7577679 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB
pC 1.40
T T T T T T
210 2

T

T T T T T T T T T I T T T

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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Current Data Parameters
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NAME SRK-YT-CD-EPOXIDE-1H
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20210330
Time 19.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 14
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz Ho
AQ 3.2767999 sec
RG 62.35
DW 50.000 usec 7 Ss
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
500.1330885 MHz
1H
13.35 usec
16.00000000 W
F2 - Processing parameters
SI 65536
SF 500,1300135 MHz
WDW EM
SSB 0
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
= (= fw(e|e
3 alslg=[8l8
ol oo
13C NMR (125 MHz, CDCl;) of compound 18
T oo EEE RS
TAaN~® D@ D o D o
S0 ol MG S e ¢l ol
e SN NN NN SN N N
Current Data Parameters
NAME SRK-YT-CD-EPOXIDE-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210330
Time 19.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG Zgpg30
TD 65536
SOLVENT cpel3
NS 50
DS ]
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 285.1 K Ho
Dl 1.00000000 sec
Dll 0.03000000 sec
TDO 1
CHANNEL £1 = =
125.7703637 MHz
13¢
8.90 usec
103.00000000 W
- = CHANNEL f2 = o
SFO2 500.1320005 MHz
NuUCcz 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW1Z 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
ST 32768
SF 125.7577688 MHz
WDW
SsB o
LB 1.00 Hz
GB a
PC 1.40
PR b ) AN A i e o i bbbt s g
T T T T T T T T T T T T T T T T T T T T T
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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ITH NMR (500 MHz, CDCl3) of compound 19
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Current Data Parameters W
NAME SRK-YT-KETO-EPOXIDE-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210331
Time 17.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS El
D5 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec o
RG 80.35
DW 50,000 usec
DE 6.50 usec
TE 294.7 K
Dl 1.00000000 sec
TDO 1 / //'
CHANNEL f1 -~ -
SFOl 500.1330885 MHz
NUCL 10
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300148 MHz
WDW EM
58B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 ppm
| (ofo] o -
o (=[] |& =1
- |- ] <
-
13C NMR (125 MHz, CDCl;) of compound 19
o mMeToTwTwo DN
o oWwoCXRH~OoOWwWn T ™A
o NS el o
~ R R R R R

—_—212.13
77.44
77.19

T~73.38

—68.51

/
X

Current Data Parameters

NAME
EXPNO
PROCNO

SRK-YT-KETO-EPOXIDE-13C
2

1

F2Z - Reguisition Parameters

Date_
Time
INSTRUM
FROBHD
PULPROG
TD

SOLVENT

20210331

17.15

spect

5 mm PABBO BB/
2gpg 30

65536

€DC13

50

]
37878.789 Hz
0.577984 Hz
0.8650752 sec

197.27

13.200 usec
6.50 usec

294.7 K
1.00000000 sec
0.03000000 sec

1

CHANNEL

£l = =
125.7703637 MEz
13c

8.90 usec

103.00000000 W

CHANNEL £2 = =
500.1320005 MHz
18
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
sI 3276
sF 125.7577698 MHz
WDW EM
3SB 0
LB 1.00 Hz
GB 0
BC 1.40

e

T T

T T T T T T T T T T

210 200 180 180 170 160 150 140 130 120 110 100 90 &80

50 40
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TH NMR (500 MHz, CDCl3) of compound 20
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Current Data Parameters
NAME SRK-YT-CD-TS-1H v v ‘\W W‘.//
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210318
Time 21.52
INSTRUM spect
PROBHD 5 mm PABBQ BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 12
DS a
SWH 10000.000 Hz
FIDRES 0.152588 Hz /
Jte) 3.2767999 sec N
RG 106.54 \
oW 50.000 usec H
DE 6.50 usec /
TE 295.1 K Ts
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFOL1 500.1330885 MHz
NoCc1 1H
Pl 13.35 usec I f / / f
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300000 MHz
wow EM
SSB )
LB 0.30 Hz
GB [}
PC 1.00
T T T T T T T
10 9 8 5 4 3 2 1 ppm
& g 3|2 s|=| |8
o o ~|<f <|S| |
-
12
13C NMR (125 MHz, CDCly) 12 of compound 20
Current Data Parameters @ =8 @n 0o HO A OO NN T e N®
NAME SRK-YT-CD-TS§-13C o Sy e wee henNAdAanaaGw
EXEND 5 5 84 94 Erg Addadadddaddd
1 VA \ S
F2 - Acquisition Parameters
Date_ 20210320
Time 7.42
INSTRUM spect
PRCBHD 5 mm PABBO BB/
PULPROG zgpg30
©5536
SOLVENT CDC13
NS 28
Ds <]
SWH 37878.789 Hz
FIDRES 0.577984 Hz
BO 0.8650752 sec
RG 197.27
oW 13,200 usec /4
DE 6.50 usec N
TE 296.5 K \
D1 1.00000000 sec H
D11 0.03000000 sec /
TDO 1 T
S
CHANNEL fl ==
125.7703637 MHz
8,20 usec
103.00000000 W
CHANNEL £2 ==
500.1320005 MHz
18
waltz16
80.00 usec
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
A eeslonivtiiniopat — e - oy b
T T T T T T T T T T T T T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1TH NMR (500 MHz, CDCl3) of compound 21

Current Data Parameters

NAME SRK-YT-CD-ALKYNE-2-1H
EXPNO 29
FROCNO 1

F2 - Acquisition Parameters
Date_ 20210323

Time 21.01
INSTRUM spect
FROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 9

Ds 0

SWH 10000,000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 61,42

DW 50.000 usec
DE 6.50 usec
TE 295.6 K

D1 1.00000000 sec
TDO 1

500.1330885 MHz

—7.260

2.540
2.526
2.512
2.503
2.493
2.477
2,464
2.459
2.184
2.171
1.701
1.687
1.674
1.661
1.647
1.416
1.413
1.403
1.391
1.381
1.369
1.358
1.339
1.312
1.300
1.289
1.275
1.263

e PPy

SFO1
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2Z - Processing parameters
SI 65536
SF 500.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T T
15 14 13 12 11 10 9 7 6 5 3 2 1 0 -2 ppm
oo (o]~
=12 (2
o|ai| o=
-
1
3C NMR (125 MHz, CDCl;) of compound 21
=
Ll Cnwn o T AEHTENNO T
: adw e PRI RERUESRE RO RN PR
2 oomr G M BN SO w0 e
o™ W e T daddNNIIHA
R W R\ 2
NAME SRK-YT-CD-ALKYNE-2-13¢C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210324
Time 16.41
INSTRUM spect
PROBHD 5 mm PAEBO BB/
PULFROG 2gpg30
€5536
SOLVENT <pell
NS 70
Ds o
sWH 29761.904 Hz
FIDRES 0.454131 Hz
aQ 1.1010048 sec
RG 197,27
bW 16.800
o 6,50 usec (0]
TE 295.5 K
D1 1.00000000 sec
D11 0.03000000 see
TDO 1
== CHANNEL f1 =
SFOl 125.7703637 MHz
nuc1
Pl 8.90 usec
PLW1 103.00000000 W
HANNEL £2
SFO2 500.1320005 MHz
nucz 1H
CPDPRG [2 waltzl6
FCPD2 80.00 usec
PLWZ 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
ST 768
SF 125,7577693 MHz
WDW EM
SSB 0
1B 1.00 Hz
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
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

TH NMR (400 MHz, CDCl3) of compound 22

19




T—HOWH~ O WTONOMEOATOOoOMWESTON>N N OWAWMEANNT AW O
Current Data Parameters DO OO0 NN A A AN QWL TNC DO AT TNOOANAS Ao OO ®
NAME SRK-YT-CD-DIENE-1H S S S <% YWY wunounaonaadaddadonaussssnanaanoadas
EXPNO 6 [FsRTe R o ToRTo A Y NN NN NN NN NN NN N HorA A A A A A A A A A A A A
PROCNO 1 \\/// ‘W/ \W*
F2 - Acquisition Parameters
Date_ 20210813
Time 19.22 h
INSTRUM spect
PROBHD 2104450_0346 ¢
PULPROG zg30
D 54274
SOLVENT CDCl3
NS 19
Ds o]
SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998583 sec
RG 161
DW 60.800 usec
DE 6.50 usec
TE 296.,0 K
D1 1.00000000 sec (o]
DO 1
SFO1 400.1324710 MHz
NUC1 14 jff / /
PO 5.00 usec / /
Pl 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
ST 32768
SF 400.1300095 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB o]
BC 1.00
T T T T T T T T T T T T T T T
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
=4 5 |8 8|28
< L < oif || i
=
I3C NMR (100 MHz, CDCls) of compound 22
T =
Q oo & - ® = R e s I
2 2 o aa% BT ArnGOrT@rn &
o e oo
- o - Il nihd NHT®@-- Y9N NN
s o5 =il fa SEMAA AN AN NN
Current Data P:Eameters \/ V W \\W
NAME SREK-YT-CD-DIENE-13C
EXPNO 7
PROCNC 1
F2 - RAcquisition Parameters
Date_ 20210813
Time 19.2% h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zgpg30
D 65536
SOLVENT €DCl13
NS 199
Ds 0
SWH 28409.092 Hz
FIDRES 0.866977 Hz
RO 1.1534336 sec
RG 1030 (0]
DW 17.600 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUC1
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
5F02 400.1316005 MHz
nucz 1H
CPDPRG [2 waltzlé
PCPD2 20.00 usec
PLW2 2.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
SI 32768
SF 100.6127520 MHz
WDW EM
5SB 0
LB 1.00 Hz
GB 0
BC 1.40 JI
e o Ay . “
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm

TH NMR (400 MHz, CDCls) of compound 23a
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Current Data Parameters

261

NAME SRK-YT-CD-TCNE-DA-1H |~ N o o
EXPNO 4 | s VA —
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210921
Time 18.23 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROCG zg30
TD 54274 CN
SOLVENT CDCl3 CN
NS 25
Ds Q
SWH 8223.685 Hz
FIDRES 0.303043 Hz CN
AQ 3.2998593 sec NC
RG 256
DW 60.800 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
nct 1n VY A
EOQ 5.00 usec
Pl 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
SI 32768
SF 400.1300095 MHz
WDW EM
SSB 4]
LB 0.30 Hz
GB 4]
BC 1.00 l
T T T T T T T T
9 8 6 5 4 3 2 1 0 ppm
Sle Slel |12 S|
«fed o | | |
=
13C NMR (100 MHz, CDCl;) of compound 23a
= B B @ movdo e HATTON w0
° - N e maegguanneeaTag
S s a9 [N FERRAALSIRIA8ET
CN
CN
NC CN
(0]
L [ { o
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

TH NMR (400 MHz, CDCl;) of compound 23b
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Current Data Parameters = BmmgmpmeSm\omS'%Svme@EES?éEb’éE%?éZ
NAME SRK-YT-CD-DA-ARM-1H .
EXPNO 1 r~ NN NNNNANNNNNNNNNAAAAAA A A A A A A A
PROCNO 1 | WNW
F2 - Acquisition Parameters
Date_ 20210825
Time 20.47 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zg30
TD 54274
SOLVENT €DC13 COOMe
NS 11
DS 0
SWH 8223.685 Hz
FIDRES 0.303043 Hz
A2 3.2998593 sec COOMe
RG 71.8
DW 60.800 usec O
DE 6.50 usec
TE 296.0 K
Dl 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUCL 1H /
PO 5.00 usec | {1 /
Pl 15.00 usec
PLW1 9.69999981 W
F2 - Prccessing parameters
SI 32768
SF 400.,1300085 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1
13 12 11 10 9 8 7 6 5 a4 3 2 1 0 ppm
) ] IR E) (=]
S -] «|o|S|e o=
o © oo o N <|ci|S
=
13C NMR (100 MHz, CDCl;) of compound 23b
© B EEEEEEE 40w Om coCowa®MYE e o
- .. B . . N @ M GYMOAMA~Y MTN
S 22 I¥ 8883 ~ e Al Mo e O
N i P/ S i | = HE ¥R danaacaa
Current Da:a‘Parame:ers v \/ W \V V \\W//

NAME SRK-¥T-CD-DA-ARM-13C
EXPNO 2
PROCNO 1
F2 - Acguisition Parameters
Date_ 20210825
Time 20.49 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zgpg30

65536
SOLVENT CDC13
NS 47
DS 0
swd 26041.666 Ha COOMe
FIDRES 0.794729% Hz
AO 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 296.0 K COOMe
D1 1.00000000 sec
D11 0.03000000 sec (o]
TDO 1
SFOL 100.6238364 MHz
NUCl 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
wucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
sI 32768
SF 100.6127547 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40

" Pl " " m " "
; o, i Y s AR
T " T " T T " T " T T " T " \ T "
220 200 180 160 140 100 80 60 40 20 0 ppm

TH NMR (400 MHz, CDCl;) of compound 23¢

22




T = COTHOMNA10 W00 NOM OO DO MM O
0~ «© AN TN AHOEONM AN~ 0 ©WOSIN O
Current Data Parameters oW 0 oc\mr\(\r\Lowqu-v@\oo\ommmq-qmmmmm
NAME SRK-YT-CD-BQN-MONOl1-1H~* N .. .- . L R I B
EXPNO 10 - @ R RN R R R T T T T T (R
PROCNO 1 v | lﬁ%\“ﬂ\/ \Wﬁ"*"
F2 - BAcquisition Parameters
Date_ 20210925
Time 17.37 h
INSTRUM spect
PROBHD 2104450_0348 (
PULPROG zg30 O
TD 54274
SOLVENT cpcl3
NS 17
DS 0
SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec
RG 57
DW 60.800 usec
DE 6.50 usec o O
TE 296.4 K
Dl 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUC1 1H /
PO 5.00 usec /
Pl 15.00 usec [ —{ ] / /
PLW1 9.69999981 W
F2 - Processing parameters
SI 32768
SE 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
X
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
= =3 Nl (@ [ o] Bl g
=} =1 ol 8] & olo|=
o o af || | <|c|o
=
13
C NMR (100 MHz, CDCls) of compound 23c¢
] ekl T L A ]
-« o oo ~ NOWvw N O ® TRACAD OO
! s P S ERNE] fePoTmMEYmMmDo
< 00 rw m oo E B R e
=) @ @ @ LR k] o MO 00D DT
a - B R R = =T ool ool ool o el
Current Data Parameters
NAME SRK-YT-CD-BON-MONO-13C
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210925
Time 17.43 h
INSTRUM spect
PROBHD  2104450_0346 (
PULPROG 2gpg 30
™ 65536 O
SOLVENT €pel3
NS 130
DS o
SWH 26041.666 Hz
FIDRES 0.794729 Hz
AQ 1.2582912 sec
RG 1030
oW 19.200 usec
DE 6.50 usec
TE 296.5 K
Dl 1.00000000 sec
D11 0.03000000 sec o O
TDO 1
SFO1 100.6238364 MHz
nuct 13¢
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
Nucz 1H
CFDPRG[2 waltzlé
PCPD2 90.00 usec
PLWZ 9.69999081 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
s 32768
SF 100.6127559 MHz
WDW EM
5SB 0
LB 1.00 Hz
GB [
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

ITH NMR (500 MHz, CDCls) of compound 23d
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Current Data Parameters Q@ 00 0 W~ >~ [~~~ oSN NN A A A A A A A A A A A A A A
NAME SREK-YT-CD-NPQ-1H —
EXPNO 1
PROCNC 1

F2 - Acquisition Parameters

Date_ 20210916

Time 17.24

INSTRUM spect

PROBHD S mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 20

DS 0

SWH 10000.000 Hz

FIDRES 0.152588 Hz

A0 3.2767999 sec

RG 85.91

DW 50.000 usec

DE 6.50 usec

TE 297.2 K

D1 1.00000000 sec

TDO 1

= CHANNEL f1
500.1330885 MHz 1] ] / / / /
18

13.35 usec

16.00000600 W

F2 - Processing parameters

SI 65536

SF 500.1300134 MHz

WDW EM

SSEB 0

LB 0.30 Hz

GB 0

) JJu_M\

11 10 9 8 7 6 5 4 3 2 1 0 ppm

il 2EE (e

13C NMR (125 MHz, CDCl;) of compound 23d

™ 0 T TR UL e n o
o oo NP HH©QBo - D0 now EEMndRNOTo oo
. L oo W DT D 0N
= gl D T TN DD - B
~ @ @ TemmmnnngNo o e R
& a3 PR i i e o | [N B R R PRI RS I
17 % SN
NAME SRK-¥T-CD-NPQ-1-13¢C
EXPNO 1
PROCNC 1
F2 - Acquisition Parameters
Date_ 20210916
Time 17.09
INSTRUM spect o
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™D 65536
SOLVENT cpels
NS 266
Ds o
swWH 31250000 Hz
FIDRES 0.476837 Hz
a0 1,0485760 sec
RG 197.27
oW 16.000 usec (o) (0]
DB 6.50 usec
TE 297.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 == =
125.7703637 MHz
13¢

8.90 usec
103.00000000 W

CHANNEL £2 == -
SFO2 500.1320005 MHz
nuc2 1H
CPDPRG [2 waltz16
PCPD2 80.00 usee
PLWZ 16.00000000 W
PLW12 0.44556001 W
PLWL3 0,22411001 W
F2 - Processing parameters
SI 32761
e 125.7577679 Mz
WOW EM
SSB o
LB 1.00 Hz
GB 4]
PC 1.40

| L Lol

T 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

TH NMR (400 MHz, CDCls) of compound 25
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Current Data Parameters

NAME SRK-AA-ONE-DMS-1H

EXPNO 10

PROCNO 1

FZ - Acquisition Parameters

Date_ 20210826

Time 18.26 h

INSTRUM Avance Neo 400

PROBHD 2163739_0226 (

PULPROG 2g30 COOMe

TD 51724

SOLVENT CDCL3

NS 18

DS 0 COOH

SWH 8620.689 Hz

FIDRES 0.333334 Hz

AQ 2.9999919 sec

RG 9.92716

W 58.000 usec

DE 13.14 usec

TR 297.7T K

Dl 1.00000000 sec

TDO 1 /

SFO1 ——407 1324708 MHz - N

NUC1 1H

PO 2.67 usec

Pl 8.00 usec

PLW1 25.07999992 W

F2 - Processing parameters

51

SF 400.1300000 MHz

WDW EM

53B o]

LB 0.30 Hz

GB 4]

PC 1.00

I Jl i
T T T T T T T T T T T
11 10 9 7 6 5 4 3 2 1 0 ppm
K‘mf ~ | (e n ™~ b4 o

=] S NG S =) S =]
- - o[- - - < o

13C NMR (100 MHz, CDCls) of compound 25

Current Data Parameters

178.11]

=
©
~
—
i

NAME SRK-AA-ONE-DMS-13
EXPNO 12
PROCNO 1

FZ - Acquisition Parameters
Date_ 20210826
Time 18.29 h
INSTRUM Avance Neo 400
PROBHD 2163739_0226 (
PULFROG 2gpg30

™ 65536
SOLVENT cDel3

NS ]

Ds 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 297.92 K
D1l 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
nUel

PO 2.67 usec
Pl 8.00 usac
PLW1 99,33999634 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzé5
PCPD2 90.00 usec
PLW2 25.07999992 W
PLW12 0.19815999 W
PLW13 0.08%67500 W

F2 - Processing parameters

—135.82]

N O @ O ONBM BN OO
993 MO TTAHRARNN O
~ =S WO S S I S 400 100 0 0
o~ R N R R R S R R R R Ry R R ]

—129.69|
—52.14
—47.33

<

COOMe

COOH

s 32768
SF 1006127583 MHz

wWDW EM

SSB o

LB 1.00 Hz

GB Q

PC 1.40

l Il N " n I}

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

TH NMR (400 MHz, CDCl3) of compound 26

25
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Current Data Parameters
NAME SRE-AA-99-1H
EXPNO 10
PROCNO 1
F2 - Acquisiticn Parameters
Date_ 20210831
Time 0.50 h
INSTRUM Awvance Neo 400
PROBHD Z163739_0226 (
PULFPROG zg30
D 51724
SOLVENT CDC13
NS 15
Ds Q
SWH 8620.689 Hz
FIDRES 0.333334 Hz
pate] 2.9999919 sec
RG 32
DwW 58.000 usec
DE 13.14 usec
TE 298.6 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 2.67 usec j/ < 4
Pl 8.00 usec
PLW1 25.07999992 W
F2 - Processing parameters
sI 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
oo ~l=
c|2ele ==
o ale
o= i
13
C NMR (100 MHz, CDCl;) of compound 26
I3 3 ]
o bl w0 - O w QCUMNMTOTFTOOFNOD
4 . 5 e Tomngagandae9g
2 = S S D e e R R
o - - ~ e LR R R R RN R R R R R R R
Current Data Parameters
NAME SRK-AA-29-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210831
Time 0.52 h
INSTRUM Avance Neo 400
PROBHD 2163739 0226 (
PULPROG Zgpg 20
TD 65536
SOLVENT €DC13
NS 50 0
DS 2
SHE 30120.482 Hz
FIDRES 0.9219204 Hz
a0 1.0878977 sec
RG 101
D 16.600 usec
DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
D1l 0.03000000 sac
TDO 1
SFO1 100.6242384 MHz
NUCl 13c
PO 2.67 usec
Pl 8.00 usec
PLW1 99.33909634 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltz65
PCPD2 920.00 usec
PLW2 25.07999992 W
PLW1Z 0.19815939 W
PLW13 0.09967500 W
FZ - Processing parameters
sI 32768
SF 100.6127556 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T
200 150 100 50 0 ppm

TH NMR (400 MHz, CDCls) of compound 28
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Current Data Parameters
NAME SRK-AR-107-II5-1H
EXPNO 1
PROCNO 1
F2 - Acquisitlon Parameters
Date_ 20210906
Time 15.46 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zg30
TD 54274
SOLVENT CDC13
NS 18
Ds o]
SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec Ho
RG 71.8
DW 60.800 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUC1 _—
PO 5.00 usec
Pl 15.00 usec
PLW1 9.699992981 W
F2 - Processing parameters
51 32768
SF 400.1300095 MHz
wow EM
SSB 0
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
© I~
L] =]
o -
@
13C NMR (100 MHz, CDCl;) of compound 28
SO ® Mo MOMRO SO ON T TR
Howo o~ WAREMAR oM NS
Current Data Parameters e e : - o I
NAME SRK-AA-107-T1S-13¢C FREIER 83aNNIqdaadId
EXPNO 2
: NI PP
F2 - Acquisition Parameters
Date_ 20210906
Time 15.49 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zZgpg3o
TD 65536
SOLVENT cDC13
NS 67
Ds 0
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 1030
Dw 16.800 usec
DE 6.50 usec
TE 295.9 K
Dl 1.00000000 =sec Ho
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUC1
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
51 32768
SF 100.6127531 MHz
WowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
lica o L L o y AWM AU WA
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

TH NMR (400 MHz, CDCl3) of compound 29
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Current Data Parameters
NAME SRK-AA-108-15-1H
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210914
Time 23.34 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zg30
TD 54274
SOLVENT CDC13
NS 9
Ds 0
SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec o
RG 9
DW 60.800 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
SFOL1 400.1324710 MHz -
NUC1
PO 5.00 usec
Pl 15.00 usec
PLW1 9.69959981 W
F2 - Processing parameters
ST 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o]
BC 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
oo (e |
el (=2 (2
=S¥ -] |8
I3C NMR (100 MHz, CDCls) of compound 29
S Nowmn w MMa UL MO Mmen Mo~ ® 0
B WAoo FOODETM~ O oS0~
a Fred e A R P
© A B R R R R R R I R RS PR RN

Current Data Parameters

NAME SRK-RA-108-15-13C

EXPNO 5

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210914

Time 23.35 h

INSTRUM spect

PROBHD  2104450_0346 |(

PULPROG 2gpg30
65536

SOLVENT <cDCl3

NS 14

DS 0

SWH 29761.904 Hz

FIDRES 0.908261 Hz

AQ 1.1010048 zec

RG 1030

DW 16.800 usec (o)

DE 6.50 usec

TE 296.7 K

D1 1.00000000 sec

D11 0.03000000 sec

DO 1

sFO1 100.6238364 MHz

NUC1 13C

PO 3.33 usec

P1 10.00 usec

PLW1 47.00000000 W

SFO2 400.1316005 MHz

Nuc2 H

CPDPRG[2 waltzlé

PCPDZ 90.00 usec

PLW2 9.69999981 W

PLW12 0.26944000 W

PLW13 0.13552999 W

FZ - Processing parameters

sI 32768

SF 100.6127667 MHz

WOW EM

sSB a

LB 1.00 Hz

GB 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

TH NMR (400 MHz, CDCls) of compound 30
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Current Data Parameters

2.518
2.503
2.485
2,351
2.333
2.321
2.315
2,311
2.305
2,295
2.289
2,036
2.02¢9
2.021
2.015
2.005

£

1.566]
1.547
1.529
1.511
1.492]
1.352
1.346]
1.334
1.322
1.308
1.300
1.290]

NAME SRK-AA-128-1H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211008
Time 21.45 h
INSTRUM Avance Neo 400
PROBHD 2163739_0226 ¢
PULPROG zg30
D 51724
SOLVENT CDC13
NS 12
DS 0 /
SWH 8620.689 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec o
RG 7.33507
bW 58.000 usec
DE 13.14 usec
TE 297.1 K
Dl 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 2.67 usec S s <
P1 8.00 usec
PLW1 25.07999992 W
FZ - Processing parameters
SI 65536
SE 400.1300000 MHz
WDW EM
SSB 0
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
< i=il =] Q| v
o3| [~ S| [
N N N |2
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I3C NMR (100 MHz, CDCls) of compound 30
™ Mo NO® COTUMDNOODRDM H'CNO
- Leaan cmagaTEINaYeeTY
o cwmrrY A D080 0 w0
Current Data Parameters
NAME SRK-AA-128-13C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211008
Time 21.46 h
INSTRUM Avance Neo 400
PROBHD 2163739_0226 (
PULPROG zgpg30
D 65536
SOLVENT cpel3 /
NS 18
DS 2
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 szec
RG 101
oW 16.600 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
D11 0.03000000 sec
DO 1
SFOL1 100.6242384 MHz
NUCL 13C
PO 2.67 usec
Pl .00 usec
PLW1 99.33999634 W
SFO2 400.1316005 MHz
Nucz 18
CPDPRG(2 waltz65
PCPD2 20.00 usec
PLW2 25.07999992 W
PLW12 0.19815999 w
PLW13 0.09967500 W
F2 - Processing parameters
sI 32768
SF 100.6127685 MHz
WDW EM
$5B 0
1B 1.00 Hz
GB 0
BC 1.40
v - T v T - T v T - T - T T v T -
220 200 180 160 140 120 100 20 0 ppm

TH NMR (500 MHz, CDCls) of compound 31
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NAME SREK-AA-131-1HA
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211012
Time 16.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT cDCl3
NS 4
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 12.52 o]
bW 50.000 usec
DE 6.50 usec
TE 297.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1
SFO1 500.1330885 MHz Ve I s s
Nucl 10
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
=2 63536
SF 500.1300000 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
=] ofo|= w[o|r
S Sls|e Sfr=|=
< || oi|aife
-
1
3C NMR (125 MHz, CDCl;) of compound 31
T T s
@ B o n noa G DD BB T T Ty D
H 3 i B SasvmaennaTmone
- ~g o L A R R B e i
= -« @ oo ] B e e - RT
o - R NS A B RN R R RN RS RN PR
Current Data Parameters \/ \/ W \\\W
NAM] SRK-AA-131-13CA
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211012
Time 16.18
INSTRUM spact
PROBHD 5 mm PABEO BB/
FPULPROG zgpg30
TD 65536
SOLVENT cpel3
NS 30
Ds 0
SWH 37878.789 Hz
FIDRES 0.577984 Hz
AQ 0.8650752 sec
RG 197.27 o
oW 13.200 usec
DE 6.50 usec
TE 297.4 K
Dl 1.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL £1
SFOL 125.7703637 MHz
NUC1 13¢
Pl &.90 usec
PLW1 103.00000000 W
CHANNEL f2
SFO2 500.1320005 MEz
NuC2 18
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577722 MHz
WDwW EM
s2B 0
LB 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 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 O ppm

TH NMR (500 MHz, CDCls) of compound 32a
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NAME SREK-AR-134-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

[=) BNNODTOTOLTONN T A 0 MO0
w0 CHNMANOMANODOTMIDTANAONS AN®D
~ oommmvwvm-—«a-—«@@\ommvvmwm

Current Data Parameters - mmNNNNNNNNNNv—(v—iv—!-—‘.—l\—i-—(v—I-—('—i

I VA

Date_ 20211014
Time 19.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT €DC13
NS 9
DS 0 CN
SWH 10000.000 Hz
FIDRES 0.152588 Hz CN
AQ 3.2767999 sec (o)
RG 106,54 CN
it} 50.000 usec NC
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
DO 1
== CHANNEL fl ==
SFol 500.1330885 MHz 5 J’/ / VA
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
sI 65536
SF 500.1300140 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| J
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
=11-) ~|w] [ o)t~
<SS S clleln
oo o= (N G
2
13
C NMR (125 MHz, CDCls) of compound 32a
= T =S
b =0 W @ o T MR OO RDANY AT
. .. . o - Oy DO A ROV HONTMAHAOOM
- S o e dmgaegaaenNfaangaon
3 a4 23 Sl Sl el = 8o
o k] - [l TTOOOONN NN NN NNN
Current Data Parameters
NAME SRK-AR-134-13C
EXPNO 2
PROCNO 1
F2 - Acquisiticn Parameters
Date_ 20211014
Time 19.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg 30
™ 65536
SOLVENT cDC13
NS 155
DS 0 CN
SWH 37878.789 Hz
FIDRES 0.577984 Hz
20 0.5650752 sec CN
RG 197.27 0 CN
DW 13.200 usec
DE 6.50 usec NC
TE 296.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl = -
125.7703637 MHz
13C
8.90 usec
103.00000000 W
CHRNNEL f2 = =
500.1320005 MHz
Nucz 18
CPDFRG([2 waltzlé
PCPD2 80.00 usec
PLWZ 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2Z - Processing parameters
sI 32768
SF 125.7577688 MHz
WDW EM
S8B o
1B 1.00 Hz
GB o
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
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 50 40 30 20 10 0 ppm

TH NMR (500 MHz, CDCls) of compound 32b
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Current Data Parameters
NAME SRK-RA-136-DDQ-1H / %
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211124
Time 13.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cpCl3
NS 25
Ds [¢]
SWH 10000.000 Hz COOMe
F'IDRES 0.152588 Hz ()
AQ 3.2767299 sec
RG 30.72 COOMe
DW 50.000 usec
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 = - J s /o /7
SFO1 500.1330885 MHz
NUCL 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
sS1 65536
SE 500.1300140 MHz
WDW
SSB Q
LB 0.30 Hz
GB 0
PC 1.00
i
L o o B e o T L o o T B o o AL B e s ey o
10 9 8 7 6 5 4 3 2 1 0 ppm
< o o dN||e - e
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1
3C NMR (125 MHz, CDCl;) of compound 32b
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Current Datla Parameters v ’ J V W ‘ \\\\\‘\W/
NAME SREK-AA-136-| DDQ 13¢
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211124
Time 13.32
INSTRUM spect
PROBHD 5 mm PAEEO EBE/
PULPROG 2gpg30
™ 65536
SOLVENT €Dnel13
s 60 Q
DS 0
SWH 37878.789 Hz COOMe
FIDRES 0.577984 Hz [0}
AQ 0.8650752 sec
RG 197,27 COOMe
DW 13.200 usec
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
D1l 0.,03000000 sec
DO 1

= CHANNEL f1 == =
125.7703637 MEZ

usec

103. OUDOODOO W

CHANNEL f2 == =
500.1320005 MHz
1H

CPDPRG[2 walt_zlé
PCPD2Z usec
PLW2 16. 00000000 w
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
ST 32768
SF 125.7577722 MHz
wWDW EM
S5B 0
1B 1.00 Az
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
220 210 200 190 180 170 160 150 140 130 120 110 100 9 &0 70 60 50 40 30 20 10 O ppm

ITH NMR (400 MHz, CDCl3) of compound 32¢
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Current Data Parameters ~ ~ MmO NNNNNNNNNNNAAAA A A A A A A A A A A A A
NAME SRK-AA-138-DDQ-1H \/ ‘ | MW’M
EXPNC 10
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20211122
Time 12.33 h

INSTRUM Avance Neo 400
PROBHD 2163739_0226 (
PULPROG zg30
TD 51724
SOLVENT CDC13

NS 19
DS 0 O
SWH 8620.689 Hz Q

FIDRES 0.333334 Hz (0]

AQ 2.8%899%19 sec

RG 101

DW 58.000 usec o

DE 13.14 usec

TE 29%.2 K

D1 1.00000000 sec

TDO 1

SFOL 400.1324708 MHz /

NUCL 1H

EO 2.67 \.\sec"’r o / f /

Pl 8.00 usec

PLW1 25.07999992 W

FZ - Processing parameters

ST 65536

SF 400.1300100 MHz

WDW EM

SSB 0

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

2.07
2.00
2.06
4.12
2.05
6.28
16.41

13C NMR (100 MHz, CDCl;) of compound 32¢
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Current Data Parameters
NAME SRK-AA-138-DDQ-13C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211122
Time 12.43 h
INSTRUM Avance Neo 400
PROBHD  2163739_0226 (
PULPROG 2gpg30
65536
SOLVENT €DC13
NS 274
DS o
SWH 30120.482 Hz [o)
FIDRES 0.919204 Hz
20 1.0878977 sec
RG 101 o
DH 16.600 usec
DE 6.50 usec
TE 299.2 K
D1 1.00000000 sec (o)
D11 0.03000000 sec
TDO 1
SFOL 100.6242384 MHz
NUCl
PO 2.67 usec
P1 8.00 usec
PLHL 99.33999634 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzé5
PCPD2 90.00 usec
PLWZ2 25.07999992 W
PLW12 0.19815999 W
PLW13 0.09967500 W
F2 - Processing parameters
s1 32768
SF 100,6127510 MHz
WDW EM
s5B o
LB 1.00 Hz
GB 0
PC 1.40
| ook J H'
T M s e e L e L L s Lt s sy R e B sy s M L) e
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

ITH NMR (500 MHz, CDCls) of compound 32d
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Current Data Parameters

NAME SRK-AA-137-DDQ-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211123
Time 11.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT cDCl3 (0]
NS 16
DS 0
SWH 10000.000 Hz (0]
FIDRES 0.152588 Hz
20 3.2767999 sec
RG 30.72 (o]
DW 50.000 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 = A A S
SFOl 500.1330885 MHz
NUCL 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300143 MHz
WDW EM
SSB 0
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
o|la] (@ ol (o] (@ ol |=
<lel 1= el e Nf |
o | ol || |od <| |
=
13
C NMR (125 MHz, CDCl;) of compound 32d
E = R A
w NN TMH O~ ®M AN n o HOA ATV AN~ TNOMNM
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Current Data Parameters
NAME RK-AA-137-DDQ-13C
EXENG 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211123
Time 11.19
INSTRUM spect
PROBED 5 mm DABBO BB/
PULPROG 2gpg30
™D 65536
SOLVENT €DCl3
NS 37 o
DS 0
SWH 37878.789 Hz
FIDRES 0.577984 Hz o
AQ 0.8650752 sec
RG 197.27
DW 13.200 usec
DE 6.50 usec o
TE 295.0 K
D1 1.00000000 sec
11 0.03000000 sec
TDO 1
-------- CHANNEL fl m=mmmmme==
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLWL 103.00000000 W
= CHANNEL £2 -
500.1320005 MHz
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI
SF 125.7577730 MHz
WowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 ’ }“
| Il I’ — J } J .
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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