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1. General

NMR ('H, "*C, and "F) spectra were recorded with a Jeol INMAL-400 or Jeol JNM ECA-500
instruments (IH, 500 or 400 MHz, B 125 MHz, '°F. 470 MHz). Chemical sifts are reported relative to
Me4Si, except for fluorine-containing compounds where CFCl; was used as an internal standard. Mass
spectra (MS) were taken in FAB mode with m-nitrobenzyl alcohol as a matrix. Column
chromatography was carried out on silica gel (Micro Bead Silica Gel PSQ 100B, Fuji Silysia Chemical
Ltd.) or neutral silica gel (Silica Gel 60N, Kanto Chemical Co., Inc.). Thin-layer chromatography
(TLC) was performed on precoated silica gel plate F,s4. THF was distilled from benzophenone ketyl.

2. Preparation of Sa

OH OTBDPS oteDps 1) TBAF OBz
TBDPSCI 1) DIBAL-H ACOH
F,BrC imidazole  F,BrC CHoCly F,BrC THF FoBrC
“CHCl, 2) PhyP=CHCO,Me 2) BzCl
Eto” "0 EtO" "0 MeCN 7 ) DMAP r
S$1 S2 s3 COyMe i-PrNEt 5a COzMe
Ch,Cl,

4-Bromo-3-(tert-butyldiphenylsilanyloxy)-4,4-difluoro-butyric acid ethyl ester (S2)

To a CH,Cl, (27 mL) solution of $1' (4.56 g, 18.4 mmol) was added imidazole (2.13 g, 31.3 mmol) at
0 °C. After 20 min stirring of the resulting mixture, TBDPSCI (4.79 mL, 18.4 mmol) was dropwise
added, then allowed to rt for 24 h. The mixture was partitioned between aq. saturated NaHCO; and
CH,Cl,. Column chromatography on silica gel (hexane/Et,O = 10/1) of the organic layer gave S2 (7.77
g, 87%) as an oil: 'H NMR (400 MHz, CDCls) & 1.06 (s, 9H), 1.12 (t, J = 7.2 Hz, 3H), 2.67-2.76 (m,
2H), 3.83-3.90 (m, 2H), 4.35-4.41 (m, 1H), 7.25-7.48 (m, 6H), 7.61-7.63 (m, 2H), 6.69-7.75 (m, 2H);
PC NMR (125 MHz, CDCl3) § 13.9, 19.4, 26.9, 38.9, 61.0, 74.2 (dd, Jcr = 28.6 and 22.4 Hz), 124.5
(dd, Jcr = 312.3 and 308.7 Hz), 127.5, 127.6, 129.8, 130.1, 131.5, 132.8, 135.8, 136.3, 169.1.
HRFAB-MS (m/z) 485.0959 (M"+H) calcd for C2HasBrF,03Si (M'+H) 485.0959.

6-Bromo-5-(tert-butyldiphenylsilanyloxy)-6,6-difluoro-hex-2-enoic acid methyl ester (S3)

To a stirred solution CH,Cl, (80 mL) of S2 (3.8 g, 7.83 mmol) was dropwise added DIBAL-H (1.0
mol.L in toluene, 15.7 mL, 15.7 mmol) over 3 min at —80 °C. The resulting mixture was stirred further
30 min at same temperature. To the mixture was added aq. saturated Rochelle salt (ca. 100 mL) then
allowed to warm to rt. The mixture was filtrated through a celite pad, the filtrate was partitioned
between brine and CH,Cl,. The resulting organic layer was dried by Na,SO,4 then evaporated all of
volatiles. The residue was treated with MeCN (150 mL) and PhsP=CHCO;Me (7.85 g, 23.5 mmol).
The mixture was stirred further 14 h at rt. The mixture was partitioned between brine and AcOEt.
Column chromatography on silica gel (hexane/AcOEt = 10/1) of the organic layer gave S3 (2.77 g,
71%) as an oil: 'H NMR (400 MHz, CDCl3) § 1.07 (s, 9H), 2.48-2.58 (m, 2H), 3.06 (s, 3H), 3.83-3.89
(m 1H), 5.67 (dt, J = 15.6 and 1.6 Hz, 1H), 6.67 (dt, J = 15.6 and 7.2 Hz, 1H), 7.38-7.48 (m, 6H),
7.66-7.68 (m, 4H) ; °C NMR (125 MHz, CDCls) & 19.5, 26.8, 36.1, 51.4, 76.4 (dd, Jcr = 26.4 and 21.5
Hz), 124.2, 124.7 (dd, Jcr = 312.3, and 308.8 Hz), 127.7, 127.8, 130.1, 130.2, 131.7, 132.4, 136.0,
136.1, 142.3, 166.1. HRFAB-MS (m/z) 497.0983 (M +H) calcd for C23H,sBrF,03Si (M +H) 497.0959.

Benzoic acid 1-(bromodifluoromethyl)-4-methoxycarbonyl-but-3-enyl ester (5a)

To a THF (30 mL) solution of S3 (1.39 g, 2.79 mmol) was added AcOH (176 uL, 3.07 mmol) and
TBAF (1.0 mol/L solution in THF, 3.07 mL, 3.07 mmol). The resulting mixture was stirred for 20 h at
rt. The mixture was partitioned between aq. saturated NaHCO; and CH,Cl,. After evaporation of all of
volatiles, the residue was roughly purified by column chromatography on silica gel (hexane/AcOEt =
4.1) gave aclude alcohol. The residue was dissolved in CH,Cl, (30 mL), then treated with i-Pr,NEt

S- 2



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

(486 uL, 2.77 mmol), DMAP (342 mg, 2.79 mmol) and BzCl (392 uL, 3.35 mmol). The mixture was
stirred for 20 h at rt. The resulting mixture was partitioned between aq. saturated NaHCO; and CH,Cl,.
Column chromatography on silica gel (hexane/Et,O = 3/1) of the organic layer gave 5a (784 mg, 77%)
as an oil: '"H NMR (400 MHz, CDCl3) & 2.77-2.86 (m, 1H), 2.88-2.95 (m, 'H), 3.69 (s, 3H), 5.67 (ddd,
J=16.8, 8.4 and 4.0 Hz, 1H), 5.97 (dt, J = 15.6 and 1.6 Hz, 1H), 6.89 (dt, J = 15.6 and 7.6 Hz, 1H),
7.47-7.51 (m, 2H), 7.60-7.65 (m, 1H), 8.07-8.09 (m, 2H); >C NMR (500 MHz, CDCls) § 32.4, 51.6,
74.0 (t, Jcy = 31.1 Hz), 121.0 (t, Jcr = 310.0 Hz), 125.1, 128.4, 128.6, 130.1, 133.9, 140.4, 164.6,
165.9. HRFAB-MS (m/z) 363.0073 (M"+H) calcd for C4H4BrF,0, (M +H) 363.0044.

1) Jagodzinska, M.; Huguenot, F.; Zanda, M. Tetrahedron 2007, 63, 2042.

3. Radical reaction of 5a: General procedure for the redical cyclization reaction

OBz OBz OBz OBz
BU3SI’]H k E :
F,BrC AIBN + + FoHC
= toluene F F =
reflux
COsMe CO,Me CO,Me COyMe
5a cis- 6a frans-6a 7a

To a refluxing solution of 5 (337 mg, 0.93 mmol) in toluene (9 mL) was dropwise added a toluene (9
mL) solution of BuzSnH (500 uL, 1.86 nnol) and AIBN (31 mg, 0.19 mmol) over 4 h. The resulting
mixture was stirred further 1 h at same temperature. After evaporation of all of volatiles, the residue
was roughly purified by column chromatography on silica gel (hexane/Et,O = 3/1). The crude mixture
was further purified by preparative TLC (hexane/AcOEt = 8/1). This gave a mixture of 7a and trans-6a
(102 mg, 39%,, the ratio of 7a/trans-6a = 100:22, based on the integration of 'H NMR) and cis-6a (57
mg, 22%, as an oil).

Physical data for cis-6a: '"H NMR (400 MHz, CDClL;) & 1.67-1.75 (m, 1H), 2.55-2.79 (m, 3H),
2.87-2.99 (m, 1H), 3.71 (s, 1H), 5.35-5.44 (m, 1H), 7.44-7.48 (m, 2H), 7.57-7.61 (m, 1H), 8.04-8.08 (m,
2H); *C NMR (125 MHz, CDCl3) § 26.5 (d, Jer = 19.1 Hz), 31.8 (d, Jer = 7.3 Hz). 36.5 (t, Jor = 21.5
Hz), 51.9, 70.3 (dd, Jcr =27.6 and 18.0 Hz), 119.5 (dd, Jcr = 298.0 and 278.9 Hz), 128.5, 128.9, 129.9,
133.5, 165.1, 171.3. HRFAB-MS (m/z) 285.0925 (M'+H) calcd for Ci4H,;sF,04 (M'+H) 285.0938.
NOE experiments of cis-6a

Physical data for trans-6a: The physical data for trans-6a is illustrated at later stage.

Partial data for 7a: "H NMR (400 MHz, CDCls) § 2.72-2.84 (m, 2H), 3.78 (s, 3H), 5.33-5.43 (m, 1H),
5.95 (ddd, Jcy = 57.6 and 54.4 Hz, J = 3.2 Hz, 1H), 5.99 (dt, J = 15.6 and 1.6 Hz, 1H), 6.94 (dt, J =
15.6 and 7.2 Hz, 1H), 7.45-7.49 (m, 2H), 7.58-7.63 (m, 1H), 8.04-8.09 (m, 2H); *C NMR (125 MHz,
CDCly) 6 30.2, 51.6, 70.4 (t, Jcr = 25.1 Hz), 113.4 (t, Jor = 246.6 Hz), 124.8, 128.6, 128.8, 129.9,
133.7, 141.4, 165.3, 166.1. FAB-MS (m/z) 285 (M'+H).
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4. Preparation of Sb

1) NaBHy4 1) PdCly(MeCN),
1) BrF,CCO,Et R F MeOH EF CO, i-PryNEt FF
CHO  TMmscl, zn 0Bz 2) TBSCI OBz MeOH OBz
_ THF EtOC DMAP 2) BugNF, AcOH
2) BzCl, Et3N = imidazole TBSO _~ THF PhO\”/O Pz
SnBug : CH,Cl 3) PhOC(S)Cl
CH20|2 2v12 S COM
SnBug 3) I, THF I pyridine 2vie
S4 S5 S6 CH,Cl, 5b

Benzoic acid 1-(ethoxycarbonyl-difluoromethyl)-3-tributylstannyl-allyl ester (S5)

To a THF (7 mL) suspension of activated Zn (1.38 g) was added TMSCI (190 uL, 1.38 mmol). The
resulting mixture was stirred at 60 “C for 15 min, then cooled to rt. To the mixture was added THF (30
mL) and BrF,CCO,Et (2.72 mL, 21.2 mmol) then heated at 60 ‘C for 3 min. A vigorous reflux was
observed during this period. The resulting Zn enolate solution was quickly transferred to a THF (30
mL) solution of $4% (3.66 g, 10.6 mmol) at 0 °C, then the mixture was stirred at rt for 2 h. The mixture
was partitioned between aq. saturated NaHCO3 and AcOEt. Flush column chromatography on silica gel
(hexane/Et,0O = 3/1) of the organic layer gave a crude alcohol (ca. 4.86 g). To a CH,Cl, (50 mL)
solution of above alcohol was added Et;N (2.22 mL, 15.9 mmol) and BzCl (1.49 mL, 12.7 mmol) at
0°C. After 25h stirring of the resulting mixture at rt, this was partitioned between aq. saturated NaHCO;
and CH,Cl,. Column chromatography on silica gel (hexane/Et,O = 11/1) of the organic layer gave S5
(5.28 g, 86% for two steps) as an oil: 'H NMR (400 MHz, CDCl5) & 0.82-0.98 (m, 15H), 1.22-1.33 (m,
9H), 1.54-1.57 (m, 6H), 4.25-4.33 (m, 2H), 5.89-6.12 (m, 2H), 6.54-6.74 (m, 1H), 7.44-7.48 (m, 2H),
7.58-7.62 (m, 1H), 8.01-8.08 (m, 2H); °C NMR (125 MHz, CDCl3) § 9.6, 13.6, 13.9, 27.2, 29.0, 63.1,
75.0 (dd, Jcr = 29.8 and 25.0 Hz), 112.9 (dd, Jcr = 256.3 and 252.8 Hz), 128.6, 129.1, 130.0, 133.5,
135.3, 140.3, 162.5 (t, Jor = 31.0 Hz), 164.5. HRFAB-MS (m/z) 575.2012 (M'+H) calcd for CysHa
F,04Sn (M"+H) 575.1995.

Benzoic acid 1-[2-(tert-butyldimethylsiloxy)-1,1-difluoroethyl]-3-iodoallyl ester (S6)
To a MeOH (50 mL) solution of S5 (5.11 g, 8.9 mmol) and AcOH (1.53 mL, 26.7 mmol) was
portionwise added NaBH, (4.04 g, 106.8 mmol) at —40 “C. The resulting mixture was stirred at 0 “C for

1 h. The mixture was partitioned between aq. saturated NaHCO; and FF 0C(S10PH
CHCIs. After evaporation of all of volatiles of the organic layer, crude )
alcohol was obtained. To a CH,Cl, (50 mL) solution of above alcohol BzO

was added DMAP (437 mg, 3.56 mmol), imidazole (727 mg, 10.68
mmol) and TBSCI (1.61 g, 10.68 mmol) at —40 “C. The resulting mixture
was stirred at 0 ‘C for 13 h. The mixture was partitioned between aq.
saturated NaHCO; and CHCIs. After evaporation of all of volatiles of the organic layer, crude silyl
ether was obtained. This was treated with THF (100 mL) and I, (4.52 g, 17.8 mmol). After 1 h stirring
at rt of tne resulting mixture, this was partitioned between aq. saturated Na,S,0s3, aq. saturated NaHCO;
and AcOEt. Column chromatography on silica gel (hexane/Et,O = 15/1) of the organic layer gave S6
(2.83 g, 66% for three steps) as an oil: 'H NMR (400 MHz, CDCl5) & 0.00 (s, 3H), 0.03 (s, 3H), 0.86 (s,
9H), 3.80-3.93 (m, 2H), 5.83 (ddd, J = 14.8, 8.8 and 7.2 Hz, 1H), 6.69 (dd, J = 14.8 and 7.2 Hz, 1H),
6.78 (d, J = 14.8 Hz, 1H), 7.44-7.48 (m, 2H), 7.57-7.61 (m, 1H), 8.04-8.06 (m, 2H); °C NMR (125
MHz, CDCl3) 6 -5.7, 18.1, 25.6, 62.4 (dd, Jcr = 34.6 and 31.0 Hz), 72.6 (dd, Jcr = 32.4 and 25.1 Hz),
84.9, 119.2 (dd, Jcr = 251.3 and 247.8 Hz), 128.6, 129.1, 129.8, 133.6, 136.2, 164.4. HRFAB-MS
(m/z) 483.0680 (M +H) calcd for CigHas F2103Si (M+H) 483.0664.

CO,Me S7

Benzoic acid 1-(1,1-difluoro-2-phenoxythiocarbonyloxyethyl)-3-methoxycarbonylallyl ester (5b)
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A mixture of S6 (2.65 g, 5.52 mmol), PdCI;(MeCN), (285 mg, 1.1 mmol) and i-Pr,NEt (1.01 mL, 5.8
mmol) in MeOH (40 mL) was heated at 50 “C under positive pressure of CO (1 atm). After 1.5h
heating of the resulting mixture, this was filtrated through a celite pad, then the filtrate was partitioned
between aq. saturated NaHCO; and AcOEt. Evaporation of the organic layer gave a crude methyl
acrylate (ca. 2.21 g). To a mixture of above acrylate and AcOH (379 uL, mmol) in THF (40 mL) was
added BuyNF (1.0 mol/L in THF, 6.62 mL, 6.62 mmol). The resulting mixture was stirred at rt for 3.5h.
This was partitioned bwtween aq. saturated NaHCO; and AcOEt. Evaporation of the organic layer gave
a crude alcohol. At this time, benzoyl migration was partially occurred to give an inseparable mixture
(ca. 1:1). Therefore, this was used for next reaction without further purification. The mixture was
dissolved in CH,Cl, (40 mL), then treated with pyridine (893 pL, 11.04 mmol) and PhOC(S)Cl
(764 uL, 5.52 mmol) at 0 “C. After 1.5 h stirring of the resulting mixture, this was partitioned between
aq. saturated NaHCO;

and CH,Cl,. Column chromatography on silica gel (hexane/AcOEt = 3/1) gave a mixture of
thiocarbonate Sb and S7 (ca. 1:1 mixture, 760 mg, 32% for three steps). Preparative TLC
(hexane/AcOEt = 17/1, 8 times evolution) gave a pure 5b as an oil: 'H NMR (400 MHz, CD,Cl,) &
3.74 (s, 1H), 4.82-4.98 (m, 2H), 6.06-6.14 (m, 1H), 6.25 (dd, J = 15.6 and 1,6 Hz, 1H), 7.02 (dd, J =
15.6 and 5.6 Hz, 1H), 7.07-7.09 (m, 2H), 7.30-7.34 (m, 1H), 7.41-7.45 (m, 2H), 7.49-7.53 (m, 2H),
7.63-7.67 (m, 1H), 8.10-8.12 (m, 2H); >C NMR (125 MHz, CD,Cl,) § 52.3, 69.9 (dd, Jcr = 34.6 and
29.8 Hz), 70.9 (dd, Jcr = 32.2 and 26.2 Hz), 118.5 (t, Jcr = 248.0 Hz), 122.0, 126.7, 127.3, 128.8,
129.2, 130.1, 130.4, 134.5, 136.7, 153.9, 164.6, 165.6, 194.5. HRFAB-MS (m/z) 437.0861 (M'+H)
caled for C,H9F,06S (M™+H) 437.0870.

2) Senapati, B. K.; Gao, L.; Lee, S. II; Hwang, G-S.; Ryu, D. H. Org. Lett. 2010, 12, 5088.

5. Preparation of Sc

_O BrCF,CCO,Et o RS on MeNHOMe-HCI Me F_F
[ Zn/Cu couple 'I?ﬁll_:l " O/N OH
e
SePh THF Seph o
SePh
S8 S9 s10 °°
1) DIBAL-H EE BzCl, DMAP EE
THF i-ProNEt
OH OBz
2) PhsP=CHCO,Me MeOZC/\>§/ CH,Cl, MeO,C™ X
MeCN PhSe PhSe
s11 5¢

2,2-Difluoro-3-hydroxy-4-phenylselenenyl-butyric acid ethyl ester (S9)

To a stirring mixture of Cu(OAc), (106 mg, 0.59 mmol) in AcOH (20 mL) was added activated Zn
powder (1.9 g) at 110 “C. The resulting suspension was vigorously stirred further 3 min at same
temperature. After decantation of most of AcOH, the crude Zn/Cu couple was sequentially washed by
AcOH (20 mL) and Et,O (20 mL). To a THF (70 mL) suspension of above wet Zn/Cu couple was
carefully added ethyl bromodifluoroacetate (3.0 mL, 23.4 mmol) at 80 °C, then refluxed further 5 min.
The resulting zinc enolate was cooled at 0 °C. To this, a THF (20 mL) solution of S8V (2.9 g, 14.6
mmol) was dropwise added. The resulting mixture was stirred at rt further 1 h. After filtration of the
mixture through a celite pad, the filtrate was partitioned between aq. saturated NaHCO3; and AcOEt.
Column chromatography on silica gel (hexane/Et,O = 3/1) of the organic layer gave S9 (2.98 g, 63%)

S- 5
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as an oil: 'H NMR (400 MHz, CDCls) & 1.34 (t,J= 7.4 Hz, 3H), 2.79 (br-s, 1H), 3.08 (dd, /= 12.6 and
10.4 Hz, 1H), 3.26 (dd, J = 12.6 and 3.0 Hz, 1H), 4.10-2.18 (m, 1H), 4.35 (q, J = 7.4 Hz, 2H),
7.29-7.31 (m, 3H), 7.53-7.56 (m, 2H); °C NMR (125 MHz, CDCL3) & 13.7, 28.2, 63.3, 70.3 (dd, Jor=
30.0 and 25.2 Hz), 113.8 (dd, Jc r = 259.1 and 254.3 Hz), 127.8, 128.2, 129.4, 133.2, 163.0 (t, Jc,r =
32.2 Hz). FAB-MS (m/z) 324 (M'+H). Anal. Calcd for C,H;4F,03Se-1/2 H,0: C, 43.39; H, 4.55.
Found: C, 43.79; H, 4.24.

2,2-Difluoro-3-hydroxy-/N-methoxy-/N-methyl-4-phenylselenenyl butyramide (S10)

To a THF (150 mL) suspension of N,0-dimethylhydroxylamine hydrochloride (8.52 g, 81.4 mmol,
previously dried by P,Os under vacuum condition for 2 days) was dropwise added BuLi (2.69 mol/L in
hexane, 65.0 mL, 174.7 mmol) at —80 “C. The resulting solution was allowed to rt for 5 min. To the
mixture was added S9 (7.06 g, 21.8 mmol) in THF (50 mL) at —80 “C then rinsed by using further THF
(20 mL). After 1 h stirring of the mixture, this was partitioned between aq. saturated NH4Cl and AcOEt.
Column chromatography on silica gel (hexane/AcOEt = 1/1) of the organic layer gave S10 (5.24 g,
71%) as an oil: '"H NMR (400 MHz, CDCls) § 3.06-3.17 (m, 2H), 3.23-3.26 (m, 4H), 3.73 (s, 3H),
4.30-4.38 (m, 1H), 7.21-7.31 (m, 3H), 7.51-7.56 (m, 2H); °C NMR (125 MHz, CDCl3) § 27.7, 33.1,
62.2, 71.2 (dd, Jcr = 28.6 and 25.1 Hz), 115.3 (dd, Jcr = 263.3 and 259.6 Hz), 127.5, 129.4, 131.1,
133.1, 163.0. HRFAB-MS (m/z) 340.0293 (M"+H) calcd for C1,H;¢FaNO3Se (M'+H) 340.0263.

4,4-Difluoro-5-hydroxy-6-phenylselenohex-2-enoic acid methyl ester (S11)

To a THF (90 mL) solution of S10 (3.75 g, 11.09 mmol) was dropwise added DIBAL-H (1.0 mol/L in
toluene, 44.4 mL, 44.4 mmol) at —80 °C. After 15 min stirring of the resulting mixture, this was
allowed to rt for 5 min. The mixture was partitioned between 0.5 N HCI and AcOEt. The organic layer
was filtrated through a celite pad then the filtrate was evaporated. This gave a crude aldehyde, which
was used to the next step without further purification. An MeCN (90 mL) solution of the aldehyde was
treated with PhsP=CHCO,Me (11.1 g, 33.3 mmol). The resulting suspension was stirred at rt for 15 h.
This was partitioned between brine and AcOEt. Column chromatography on silica gel (hexane/AcOEt
= 4/1) of the organic layer gave S11 (2.07 g, 56%) as an oil: '"H NMR (400 MHz, CDCl3) § 2.78 (d, J =
4.0 Hz, 1H), 2.87 (dd, J = 13.2 and 10.4 Hz, 1H), 3.16 (dd, J = 13.2 and 2.4 Hz, 1H), 3.72 (s, 3H),
3.79-3.82 (m, 1H), 6.25-6.28 (m, 1H), 6.80-6.90 (m, 1H), 7.20-7.24 (m, 3H), 7.46-7.48 (m, 2H); "*C
NMR (125 MHz, CDCls) 6 29.3, 52.2, 71.7 (t, Jcr = 30.6 Hz), 118.8 (t, Jcr = 245.5 Hz), 126.4 (t, Jcr
= 8.4 Hz), 127.9, 128.1, 129.4, 133.3, 136.6 (t, Jcr = 26.4 Hz), 165.2. HRFAB-MS (m/z) 336.0089
(M++H) calcd for C]3H14F203$€ (M++H) 336.0076.

Benzoic acid 2,2-difluoro-4-methoxycarbonyl-1-phenylselenomethyl-but-3-enyl ester (5¢)

To a CH,Cl; (20 mL) solution of S11 (623 mg, 1.86 mmol) was added DMAP (228 mg, 1.86 mmol),
i-Pr,NEt (648 uL, 3.72 mmol) and BzCl (326 uL, 2.79 mmol) at 0 “C. The resulting mixture was stirred
at 0 °C for 4 h. The mixture was partitioned between aq. saturated NaHCO; and CH,Cl,. Column
chromatography on silica gel (hexane/AcOEt = 6/1) of the organic layer gave S¢ (639 mg, 78%) as an
oil: '"H NMR (400 MHz, CDCl3) § 3.20 (dd, J = 13.6 and 10.0 Hz, 1H), 3.33 (dd, J = 13.6 and 3.2 Hz,
1H), 3.78 (s, 3H), 5.63-5.68 (m, 1H), 6.36 (d, J = 15.6 Hz, 1H), 6.81-6.91 (m, 1H), 7.23-7.24 (m, 3H),
7.44-7.47 (m, 2H), 7.52-7.54 (m, 2H), 7.59-7.63 (m, 1H), 7.97-7.99 (m, 2H); °C NMR (125 MHz,
CDCly) 6 26.6, 52.2, 72.5 (t, Jor = 29.8 Hz), 117.9 (dd, Jcr = 245.6 and 243.2 Hz), 126.9 (t, Jcr = 8.3
Hz), 127.8, 128.6, 128.7, 129.2, 129.9, 133.5, 133.7, 136.0 (t, Jcr = 25.0 Hz), 164.9, 164.9.
HRFAB-MS (m/z) 440.0353 (M"+H) calcd for CoH sF204Se (M'+H) 440.0338.

3) Abbas, M.; Bethke, J.; Wessjohann, L. A. Chem. Commun. 2006, 541.
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6. Radical reaction of 5c¢

R F
Vi OBz Bu3SnH Vi
MeO,C~ X AIBN OBz + OBz
toluene e} 0
PhSe reflux OMe OMe
5¢c cis-6a trans-6a
R F R F
OB OB
.\ Meogfx§>>(j/ 2, MerYK§>>(T( z
Me
7c 8

Compound 5¢ (220 mg, 0.5 mmol) was treated by the procedure described for the reaction of Sa.
Column chromatography on silica gel (hexane/Et,O = 9/1) gave an inseparable mixture of 7¢ and 8 (27
mg, 12% and 7% respectively, calcurated by integration of '"H NMR) and a mixture of 6a (hexane/Et,0
= 5/1). This was purified by preparative TLC (hexane/AcOEt = 20/1, 7 times evolution). This gave
cis-6a (60 mg, 48%, oil) and trans-6a (31 mg, 24%, oil) respectively.

Physical data for trans-6a: '"H NMR (400 MHz, CDCls) § 2.05-2.14 (m, 1H), 2.19-2.29 (m, 1H), 2.46
(dd, J = 16.8 and 8.8 Hz, 1H), 2.65-2.72 (m, 1H), 3.65 (s, 3H), 5.40-5.48 (m, 1H), 7.34-7.41 (m, 2H),
7.51-7.55 (m, 1H), 8.00-8.02 (m, 2H); *C NMR (125 MHz, CDCl3) & 26.0 (dd, Jcr = 10.9 and 4.9 Hz),
33.0 (d, Jcr = 22.8 Hz), 52.2, 72.2 (dd, Jcr = 30.0 and 19.1 Hz), 119.2 (t, Jcr = 289.6 Hz), 128.5,
129.0, 129.9, 133.4, 165.2, 171.3. HRFAB-MS (m/z) 285.0961 (M'+H) calcd for C4H;5F,04 (M+H)

285.0938.
/\2.3%
o. MR F

NOE experiments of frans-6a

H
Meo A 4 3.1%
H X ©B
5.4%-H H

~

Physical data for 7¢ and 8: 'H NMR (400 MHz, CDCls) & 1.38 (d, J = 6.4 Hz, 3H), 3.77 (s, 4.8H),
5.33-5.40 (m, 1H), 5.46 (dd, J= 3.2 and 1.2 Hz, 0.6H), 5.59 (d, J = 3.2 Hz, 0.6H), 6.28-6.38 (m, 1.6H),
6.79-6.91 (m, 1.6H), 7.37-7.49 (m, 3.2H), 7.56-7.63 (m, 1.6H), 8.00-8.07 (m, 3.2H); °C NMR for 7¢
(125 MHz, CDCl3) § 13.7, 52.2, 70.4 (t, Jcr = 31.0 Hz), 118.3 (t, Jor = 242.0 Hz), 126.7 (t, Jor = 8.4
Hz), 128.5, 129.8, 130.2, 133.6, 136.4 (t, Jor = 25.1 Hz), 165.1; >C NMR for 8 (125 MHz, CDCl3) &
52.2,107.2 (t, Jor = 3.6 Hz), 114.2 (t, 232.3 Hz), 126.3 (t, Jcr = 8.3 Hz), 128.8, 129.2, 129.9, 134.0,
137.1 (t, Jor =28.6 Hz), 146.3 (t, Jor = 29.8 Hz), 165.0. FAB-MS (m/z) 285 (M'+H) for 7c, 263
(M'=F) for 8.

7. Preparation of 5d

R F _TB_§C| | R F
Imigazole
MeOZC% OH DMF MeOzC/\>§/ oTBS
PhSe PhSe
S11 5d

5-(tert-Butyldimethylsiloxy)-4,4-difluoro-6-phenylseleno-hex-2-enoic acid methyl ester (5d)

To a DMF (6 mL) solution of S11 (373 mg, 1,11 mmol) was added imidazole (302 mg, 4.44 mmol) and
TBSCI (335 mg, 2.22 mmol). The resulting solution was stirred at rt for 4 days. The mixture was
partitioned between aq. saturated NaHCO; and AcOEt. Column chromatography on silica gel
(hexane/AcOEt = 11/1) of the organic layer gave 5d (260 mg, 52%) as an oil: '"H NMR (400 MHz,
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CDCls) § —0.06 (s, 3H), 0.00 (s, 3H), 0.76 (s, 9H), 2.71 (dd, J = 12.4 and 4.8 Hz, 1H), 2.98 (dt, J = 12.4
and 2.8 Hz, 1H), 3.66 (s, 3H), 3.94-4.01 (m, 1H), 6.17 (dq, J = 16.0 and 1.2 Hz, 1H), 6.75 (ddd, J =
16.0, 14.8 and 9.6 Hz, 1H), 7.09-7.15 (m, 3H), 7.31-7.34 (m, 2H); *C NMR (125 MHz, CDCl3) § —4.7,
—4.4,.18.2,25.829.5 (d, Jor = 6.0 Hz), 52.2, 74.5 (dd, Jor = 32.2 and 27.4 Hz), 119.4 (t, Jo = 244.4
Hz), 1263 (t, Jor = 7.2 Hz), 127.1, 129.2, 130.1, 132.4, 136.4 (t, Jor = 25.0 Hz), 165.3. HRFAB-MS
(m/z) 451.0967 (M'+H) caled for C1oHaoF205SiSe (M'+H) 451.1019.

8. Radical reaction of 5d

FF FF
OTBS Bu3SnH
Meozc% AIBN :(—é«oms
toluene O
PhSe
reflux OMe
5d 6d

Compound 5d (2.17 g, 4.82 mmol) was treated by the procedure described for the reaction of Sa.
Column chromatography on silica gel (hexane/Et,0O = 15/1) gave 6d (1.29 g, 91%, ca. 2:1 of
inseparable mixture) as an oil:

Physical data for 6d: '"H NMR (500 MHz, CDCls) § 0.08 (s, 1.5H), 0.09 (s, 3H), 0.10 (s, 1.5H), 0.10 (s,
3H), 0.90 (s, 13.5H), 1.35-1.42 (m, 1H), 1.87-1.90 (m, 1H), 2.35-2.41 (m, 1.5H), 2.48-2.53 (m, 1H),
2.57-2.70 (m, 2.5H), 3.05-3.10 (m, 0.5H), 3.69 (s, 3H), 3.69 (s, 1.5H), 4.26-4.33 (m, 1H), 4.42-4.48 (m,
0.5H); °C NMR (125 MHz, CDCl5) of cis-6d: § —5.2, =5.0, 18.1, 25.6, 29.6 (d, Jcr = 22.8 Hz), 31.8 (d,
Jer =72 Hz), 35.0 (t, Jor = 22.7 Hz), 51.8, 70.4 (dd, Jcr = 25.0 and 17.9 Hz), 121.2 (dd, Jcr = 296.9
and 277.8 Hz), 171.8. °C NMR (125 MHz, CDCl;) of trans-6d: & —5.2, 5.0, 18.1, 25.6, 29.0 (dd, ,
Jor =14.4 and 3.6 Hz), 33.5 (d, Jcr = 3.6 Hz), 37.5 (t, Jcr = 21.5 Hz), 51.8, 71.8 (dd, Jcr = 27.4 and
19.1 Hz), 120.5 (dd, Jcr = 290.9 and 286.2 Hz), 171.6. HRFAB-MS (m/z) 295.1537 (M"+H) calcd for
C13HpsF,05Si (M'+H) 295.1541.

NOE experiments of 6d: The NOE experiments were carried out as a mixture of two diastereomers.

(0]
RS oTBs H R\ oTBs
MeO A 4 MeQO R
H\ /H \\ H
cis-6d (major) trans-6d (minor)
9. Preparation of Se
RF 1) DIBAL-H R F BzCl, DMAP RS o8
0 OH THF X OH  ipr,NEt N z
N. 2) PhsPCH2Br CH,Cl,
MeO” "Me “SePh +-BuOK PhSe PhSe
THF
S9 S$12 5e

3,3-Difluoro-1-phenylselenopent-4-en-2-ol (S12)

To a THF (30 mL) solution of S9 (1.25 g, 3.7 mmol) was dropwise added DIBAL-H (1.0 mol/L in
toluene, 14.8 mL, 14.8 mmol) at —80 “C. The resulting mixture was allowed to rt for 5 min. This was
partitioned between 0.5 N HCl and AcOEt. The organic layer was dried by Na,SOs, then through a
celite pad. Evaporation of the filtrate gave a crude aldehyde(ca, 1.12 g). This was used for the next step
without further purification. To a THF (20 mL) suspension of Ph;PCH;Br (4.64 g, 13.0 mmol) was
dropwise added #BuOK (1.0 mol/L in THF, 11.1 mL, 11.1 mmol) at 0 “C. The resulting yellowish
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suspension was stirred at rt for 1 h. To the mixture was added above aldehyde in THF (20 mL) at
—80 “C. The mixture was stirred further 1 h at rt. The mixture was partitioned between aq. saturated
NH4Cl and AcOEt. Column chromatography on silica gel (hexane/Et,O = 4/1) gave S12 (757 mg,
74%) as an oil: '"H NMR (400 MHz, CDCl3) § 2.67 (d, J = 4.0 Hz, 1H), 2.95 (dd, J=13.2 and 10.4 Hz,
1H), 3.23 (dd, J = 13.2 and 2.8 Hz, 1H), 3.83-3.92 (m, 1H), 5.56 (d, J = 10.8 Hz, 1H), 5.70-5.75 (m,
1H), 5.94-6.07 (m, 1H), 7.27-7.31 (m, 3H), 7.52-7.56 (m, 2H); >*C NMR (125 MHz, CDCl;) & 29.4,
71.9 (t, Jcr =29.9 Hz), 119.3 (t, Jcr = 245.4 Hz), 121.5 (t, Jcy = 9.5 Hz), 127.7, 128.5, 129.4, 129.6 (t,
Jor =26.4 Hz), 133.2. HRFAB-MS (m/z) 278.0015 (M "+H) calcd for C;;H;,F,0Se (M'+H) 278.0021.

Benzoic acid 2,2-difluoro-1-phenylselenomethyl-but-3-enyl ester (5e)

To a CH,Cl, (25 mL) solution of S12 (680 mg, 2.45 mmol) was treated with BzCl (374 uL, 3.2 mmol),
DMAP (601 mg, 4.9 mmol) and i-ProNEt (854 uL, 4.0 mmol). The resulting solution was stirred at
0 °C for 3 h. The mixture was partitioned between aq. saturated NaHCO; and CH,Cl,. Column
chromatography on silica gel (hexane/AcOEt = 9/1) gave Se (874 mg, 94%) as an oil: 'H NMR (400
MHz, CDCl;) 6 3.20 (dd, J = 13.6 and 10.4 Hz, 1H), 3.32 (dd, J = 13.6 and 2.8 Hz, 1H), 5.51 (dd, J =
11.2 and 0.4 Hz, 1H), 5.56-5.64 (m, 1H), 5.69-5.74 (m, 1H), 5.85-5.98 (m, 1H), 7.20-7.22 (m, 3H),
7.40-7.44 (m, 2H), 7.49-7.59 (m, 3H), 7.95-7.97 (m, 2H); *C NMR (125 MHz, CDCl3) § 25.7 (t, Jor =
35.9 Hz), 72.8 (dd, Jcr = 33.5 and 30.0 Hz), 118.3 (dd, Jcr = 247.8 and 244.1 Hz), 122.1 (t, Jcr = 9.6
Hz), 127.6, 128.4, 129.0, 129.1, 129.2, 129.5 (t, Jcr = 25.1 Hz), 129.9, 133.4, 133.6, 165.1.
HRFAB-MS (m/z) 382.0287 (M"+H) calcd for C sH;¢F20,Se (M'+H) 382.0284.

10. Radical reaction of Se

R F BusSnH R F

N OBz AIBN \)Q(osz
toluene
PhSe reflux Me
Se 7e

Compound Se (529 mg, 1.39 mmol) was treated by the procedure described for the reaction of 5a.
Column chromatography on silica gel (hexane/Et,O = 20/1) gave 7e (227 mg, 72%) as an oil.

Physical data for 7e '"H NMR (400 MHz, CDCl3) & 1.44 (d, J = 6.4 Hz, 3H), 5.36-5.44 (m, 1H), 5.56
(d, J = 11.2 Hz, 1H), 5.77 (dt, J = 17.2 and 2.4 Hz, 1H), 5.93-6.06 (m, 1H), 7.44-7.48 (m, 2H),
7.57-7.61 (m, 1H), 8.03-8.06 (m, 2H); *C NMR (125 MHz, CDCl3) § 13.7, 70.6 (t, Jcr = 31.1 Hz),
118.7 (dd, Jcr = 245.3 and 242.9 Hz), 121.6 (t, Jcr = 9.6 Hz), 128.4, 129.8 (t, Jocr = 21.6 Hz), 129.8,
130.0, 165.2. HRFAB-MS (m/z) 226.0820 (M +H) calcd for C;,H ,F,0, (M ™+H) 226.0805.

11. Preparation of 5f

OH OH OBz
O 1)LDA, AcOEt 1) DIBAL-H BzCl
[/ THF CH,Cl, DMAP
Seph 1) MeNLiOMe Me.\~Xg SePh  2) PhyP=CHCO,Me X SePhiprNEt X SePh
THF OMe MeCN Co,Me  CHCl CO,Me
S8 $13 S14 5f

3-Hydroxy-N-methoxy-N-methyl-4-(phenylseleno)butyramide (S13)

To a THF (25 mL) solution of diisopropylamine (2.11 mL, 15.1 mmol) was dropwise added BuLi (2.66
mol/L in hexane, 5.7 mL, 15.1 mmol) at —80 °C. The resulting mixture was further stirred for 10 min at
same temperature then 10 min at rt. To the mixture was dropwise added AcOEt (1.48 mL, 15.1 mmol)
at —80 °C then stirred further 1 h at same temperature. To the resulting lithium enolate solution was
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dropwise added S8 (1.5 g, 7.53 mmol) in THF (20 mL) over 3 min. The mixture was stirred at —80 ‘C
for 30 min. The mixture was partitioned between aq. saturated NH4Cl and AcOEt. Evaporation of the
organic layer gave a crude ester (ca. 2.12 g) which was used for next step without further purification.
To a stirred suspension of N,O-dimethylhydroxylamine hydrochloride (2.13 g, 21.8 mmol) in THF (40
mL) was dropwise added BuLi (2.66 mol/L in hexane, 16.4 mL, 43.7 mmol) at —40 °C. The mixture
was stirred at rt for 10 min. To the resulting lithium amide solution was added above ester in THF (15
mL) at —40 °C then stirred for 1 h at same temperature. The mixture was partitioned between aq.
saturated NH4Cl and AcOEt. Column chromatography on silica gel (hexane/AcOEt = 1/4) gave S13
(1.29 g, 57% for two steps) as an oil: 'H NMR (400 MHz, CDCls) & 2.61-2.67 (m, 1H), 2.81-2.84 (m,
1H), 3.08 (dd, J = 12.8 and 6.4 Hz, 1H), 3.13 (dd, /= 12.8 and 6.4 Hz, 1H), 3.17 (s, 3H), 3.65 (s, 3H),
3.97 (br-d, 1H), 4.19-4.21 (m, 1H), 7.24-7.29 (m, 3H), 7.52-7.55 (m, 2H); C NMR (125 MHz,
CDCly) 6 31.7, 34.1, 37.1, 61.1, 67.4, 126.9, 129.0, 129.7, 132.5, 172.9. HRFAB-MS (m/z) 304.0438
(M™+H) calcd for C;,HsNO3Se (M+H) 304.0452.

5-Hydroxy-6-(phenylseleno)-hex-2-enoic acid methyl ester (S14)

To a CH,Cl; (30 mL) solution of S13 (1.27 g, 4.2 mmol) was dropwise added DIBAL-H (0.99 mol/L in
toluene, 9.3 mL, 9.2 mmol) at —80 ‘C. After 30 min stirring at same temperature, further DIBAL-H
(4.23 mL, 4.2 mmol) then stirred for 1 h. The mixture was partitioned between aq. saturated NH4CI and
CH,Cl,. Evaporation of the organic layer gave a crude aldehyde. This was dissolved in MeCN (40 mL)
then treated with Phs3P=CHCO,;Me (3.09 g, 9.24 mmol). The resulting suspension was stirred at rt for
24h. After evaporation of all of volatiles, the residue was purified by column chromatography on silica
gel (hexane/AcOEt = 2/1). This gave S14 (507 mg, 40% for two steps) as an oil: '"H NMR (400 MHz,
CDCl;) 6 2.40-2.53 (m, 3H), 2.91 (dd, J = 13.2 and 8.8 Hz, 1H), 3.12 (dd, J = 13.2 and 4.0 Hz, 1H),
3.72 (s, 3H), 3.78-3.84 (m, 1H), 5.88 (dt, /= 15.6 and 1.2 Hz, 1H), 6.94 (dt, /= 15.6 and 7.5 Hz, 1H),
7.27-7.30 (m, 3H), 7.51-7.56 (m,2H); *C NMR (125 MHz, CDCls) § 36.5, 39.0, 51.5, 68.6, 123.7,
127.6, 128.7, 129.3, 133.3, 144.5, 166.6. HRFAB-MS (m/z) 300.0288 (M +H) calcd for C;3H;s0;Se
(M™+H) 300.0265.

Benzoic acid 4-methoxycarbonyl-1-(phenylselenomethyl)-but-3-enyl ester (5f)

To a mixture of S14 (500 mg, 1.67 mmol), DMAP (410 mg, 3.34 mmol) and i-Pr,NEt (580 uL, 3.34
mmol) in CH,Cl, (17 mL) was added BzCl (254 uL, 2.17 mmol) at 0 “C. After 30 min stirring of the
resulting mixture at rt, this was partitioned between aq. saturated NaHCO; and CH,Cl,. Column
chromatography on silica gel (hexane/Et,O = 3/1) gave 5f (575 mg, 85%) as a solid: '"H NMR (400
MHz, CDCl;) 6 2.73-2.83 (m, 1H), 3.15 (dd, J = 12.8 and 6.4 Hz, 1H), 3.27 (dd, J = 12.8 and 6.0 Hz,
1H), 3.71 (s, 3H), 5.31-5.38 (m, 1H), 5.89 (dd, J = 15.6 and 0.8 Hz, 1H), 6.92 (dt, /= 15.6 and 7.2 Hz,
1H), 7.20-7.26 (m, 3H), 7.39-7.45 (m, 2H), 7.53-7.57 (m, 3H), 7.92-7.94 (m, 2H); *C NMR (125 MHz,
CDCly) 6 30.6, 36.1, 51.5, 72.4, 124.4, 127.4, 128.3, 129.2, 129.7, 129.8, 133.0, 133.1, 145.0, 165.7,
166.4. HRFAB-MS (m/z) 404.0514 (M'+H) calcd for Co0H»004Se (M'+H) 404.0527.

12. Radical reaction of 5f

BU3SHH
AN OBz AIBN ™ OBz
MeOzC/\/j/ e MeOZC/\/\( and /VW<}OBZ
PhSe reflux Me MeO,C
5f 7f 6f

Compound 5f (403 mg, 1.0 mmol) was treated by the procedure described for the reaction of 5a.
Column chromatography on silica gel (hexane/Et;O = 3/1) gave 7f and 6f [206 mg, 83%, ca.
1:0.20:0.16 (71, 61%, 6f, 22% respectively), calculated by integration of 'H NMR] as an inseparable
mixture.
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Physical data for a mixture of 7f and 6f: 'H NMR (400 MHz, CDCls) § 1.39 (d, J = 6.4 Hz, 3H),
1.88-1.92 (m, 0.47H), 2.26-2.82 (m, 3.6H), 3.67 (s, 0.6H), 3.68 (s, 0.3H), 3.72 (s, 3H), 5.08-5.15 (m,
0.2H), 5.24-5.35 (m, 1.16H), 5.94 (d, J = 15.6 Hz, 1H), 6.98 (dt, J = 15.6 and 7.2 Hz, 1H), 7.42-7.46
(m, 2.86H), 7.54-7.58 (m, 1.6H), 8.02-8.06 (m, 2.84H); >C NMR for 7f (125 MHz, CDCl3) § 19.7,
38.5, 51.5, 69.7, 123.9, 128.3, 129.5, 130.3, 132.9, 143.7, 165.6, 166.5. Partial >*C NMR for 6f (125
MHz, CDCl3) § 23.8, 25.6, 34.7, 36.3, 39.9, 40.8, 66.0, 68.8, 172.6, 172.8. FAB-MS (m/z) 249 (M'+H).

13. Preparatio of radical precursor 13

- F F
1) Li-HMDS 1) BrF,CCO,Et
OMe H. _O 2 2
N o BOMCI Zn, TMSCI EtO oTBS
Me” HMPA, THF THF o
2) DIBAL-H SePh ) TBSOTY SePh
SePh CH,Cl, OBn 2,6-lutidine OBn
9 10 DMF 11
Me R F 1) DIBAL-H RF
Me(MeO)NH-HCI Meo™ N OTBS THF OTBS
BuLi 5 2) PhaP=CHCO,Me
THF SePh MeCN MeO,C SePh
OBn OBn
12 13

3-Benzyloxy-2-phenylselenenylpropionaldehyde (10)

To a THF (160 mL) solution of 9** (13.66 g, 52.9 mmol) was dropwise added Li-HMDS (1.0 mol/L in
THF, 58.2 mL, 58.2 mmol) at —80 “C over 10 min. The resulting mixture was stirred further 30 min at
same temperature. To this was sequentially added freshly distilled BOMCI (8.35 mL, 60.84 mmol) and
HMPA (18.4 mL, 105.8 mmol). The mixture was slowly warmed to —55 °C then stirred further 20 h at
same temperature. The mixture was partitioned between aq. saturated NaHCO3 and AcOEt then dried
by Na,SO,. After evaporation of all of volatiles of the organic layer, the residue was roughly purified
by column chromatography on neutral silica gel (hexane/Et,O = 6/4). This gave crude benzyl ether
(14.08 g) as an oil. This benzyl ether was used for the next step without further purification. To a THF
(90 mL) solution of above residue was dropwise added DIBAL-H (1.0 mol/L in toluene, 63.5 mL, 63.5
mmol) at —80 “C over 10 min. The resulting mixture was stirred further 45 min at same temperature.
Then, the mixture was treated with aq. saturated Rochelle salt (ca. 100 mL) and stirred at rt for 1 h. The
resulting mixture was partitioned between brine and Et,O. Column chromatography on neutral silica
gel (hexane/Et,O = 3/1) of the organic layer gave an unstable aldehyde 10 (7.9 g, 47% for two steps) as
a yellowish oil: '"H NMR (400 MHz, CD,Cl,) & 3.81-3.89 (m, 3H), 4.53 (s, 2H), 7.28-7.55 (m, 10H),
9.49 (d, J = 3.2 Hz, 1H); >C NMR (125 MHz, CD,Cl,) § 51.4, 67.5, 73.7, 126.0, 128.1, 128.7, 129.3,
129.7 (2C), 136.3, 138.2, 192.9. HRFAB-MS (m/z) 321.0384 (M'+H) calcd for C;¢H;70,Se (M'+H)
321.0394.

5-Benzyloxy-3-(fert-butyldimethylsilanyloxy)-2,2-difluoro-4-phenylselenenyl-pentanoic acid ethyl
ester (11) To a THF (10 mL) suspension of activated zinc (2.52 g) was added TMSCI (342 uL, 2.7
mmol). The resulting mixture was heated at 60 “C. After 15 min stirring of the resulting mixture, THF
(50 mL) and BrF,CCO,Et (4.93 mL, 38.5 mmol) were sequentially added, then heated at 60°C for 5
min. The resulting THF solution which include zinc enolate was quickly transferred via cannula to a
THF (50 mL) solution of 10 (6.14 g, 19.23 mmol) which was cooled at 0 °C. The resulting mixture was
stirred at rt for 2 h. The mixture was partitioned between 0.5 N HCl and AcOEt. Column
chromatography (hexane/AcOEt = 3:1) of the organic layer gave a clude alcohol (7.29 g) as an oil. This
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was used for the next step without further purification. The crude alcohol was dissolved in DMF (70
mL). This was treated with 2,6-lutidine (7.25 mL, 65.6 mmol) and TBSOTf (7.53 mL, 32.8 mmol). The
resulting mixture was stirred at rt for 4 days. This was partitioned between aq. saturated NaHCO; and
AcOEt, then 0.5 N HCI and AcOEt. Column chromatography on neutral silica gel (hexane/Et,O = 11/1)
of the organic layer gave 11 (8.23 g, 77% for two steps) as a diastereomixture (ca. 5:1). Analytical
samples were prepared by preparative TLC (hexane/AcOEt = 40/1, 4 times evolution). This gave
major-11 (slow moving) and minor-11 (fast moving) each as an oil.

Physical data for major-11: '"H NMR (400 MHz, CDCl3) § 0.07 (s, 3H), 0.13 (s, 3H), 0.89 (s, 9H),
1.25 (dt, /= 7.6 and 0.4 Hz, 3H), 3.63-3.70 (m, 2H), 3.95 (dd, /= 9.6 and 6.8 Hz, 1H), 4.19 (q, 7.6 Hz,
2H), 4.47-4.60 (m, 3H), 7.23-7.35 (m, 8H), 7.54-7.57 (m, 2H); °C NMR (125 MHz, CDCl3) § —5.3,
—4.7, 13.8, 18.4, 25.7, 45.6, 63.0, 70.3, 71.6 (t, Jcr = 29.9 Hz), 72.3, 77.2, 114.2 (t, Jcr = 256.1 Hz),
127.6, 127.7, 127.8, 128.4, 129.1, 134.1, 137.7, 163.3 (t, Jcr = 32.3 Hz) ; "’F NMR (470 MHz, CDCl5)
8 —111.5 (m). HRFAB-MS (m/z) 558.1531 (M'+H) calcd for CasH36F,04SiSe (M'+H) 558.1516.
Physical data for minor-11: "H NMR (400 MHz, CDCls) & 0.08 (s, 3H), 0.15 (s, 3H), 0.93 (s, 9H),
1.31 (t, J= 7.6 Hz, 3H), 3.49-3.56 (m, 2H), 3.77 (t, J = 10.0 Hz, 1H), 4.22-4.40 (m, 3H), 4.49 (d, J =
12.0 Hz, 1H), 4.56 (t, J = 9.2 Hz, 1H), 7.22-7.36 (m, 8H), 7.53-7.57 (m, 2H); >C NMR (125 MHz,
CDCl;) 6 -5.3, -4.7, 13.8, 18.4, 25.7, 45.6, 63.0, 70.3, 71.6 (t, Jcr = 29.9 Hz), 72.3, 77.2, 114.2 (t, JcF
=256.1 Hz), 127.6, 127.7, 127.8, 128.4, 129.1, 134.2, 137.7, 163.3 (t, Jor = 32.4 Hz) ; '’F NMR (470
MHz, CDCl3) 6 -111.1 (d, J = 263.4 Hz), —114.8 (d, J = 263.4 Hz). HRFAB-MS (m/z) 558.1531
(M™+H) calcd for Cy6H36F,04SiSe (M ™+H) 558.1516.

5-Benzyloxy-3-(tert-butyldimethylsilyloxy)-2,2-difluoro-4-phenylselenenyl-pentanoic acid
methoxymethyl amide (12) To a THF (80 mL) suspension of N, O-dimethylhydroxylamine
hydrochloride (4.05 g, 41.57 mmol, previously dried by P>Os under vacuum condition for 2 days) was
dropwise added BuLi (2.64 mol/L in hexane, 31.5 mL, 83.2 mmol) at —80 “C. After 5 min stirring, this
was allowed to rt for 10 min. The resulting mixture was cooled at —80 “C, then added a THF (50 mL)
solution of 11 (7.73 g, 13.86 mmol, ca. 5:1 mixture of two stereoisomers) via cannula. The mixture was
stirred at same temperature for 24 h. Then the mixture was partitioned between aq. saturated NH4Cl
and AcOEt. Column chromatography on neutral silica gel (hexane/AcOEt = 2/1) of the organic layer
gave 12 (7.14 g, 90% as a 5:1 of diastereomeric mixture). Analytical samples were prepared by
preparative TLC (hexane/AcOEt = 8/1, five times evolution). This gave major-12 (slow moving) and
minor-12 (fast moving) each as an oil

Physical data for major-12: 'H NMR (400 MHz, CDCl5) 8§ —-0.08 (s, 3H), 0.00 (s, 3H), 0.76 (s, 9H),
2.98 (s, 3H), 3.39 (s, 3H), 3.52-3.59 (m, 2H), 3.88-3.89 (m, 1H), 4.36 (d, J=15.2 Hz, 1H), 443 (d, J =
15.2 Hz, 1H), 4.56-4.63 (m, 1H), 7.10-7.29 (m, 8H), 7.44-7.46 (m, 2H); °C NMR (125 MHz, CDCl3) &
-5.0, —4.3. 18.4, 25.8, 33.1, 45.5, 61.7, 68.9, 72.9, 74.1 (t, Jcy = 22.7 Hz), 116.3 (t, Jcr = 256.4 Hz),
127.4, 127.6, 127.7, 128.2, 129.1, 129.6, 134.8, 138.2, 162.9 (t, Jcr = 28.6 Hz) ; '°’F NMR (470 MHz,
CDCl3) § -108.4 (d, J = 254.3 Hz), —114.1 (d, J = 254.3 Hz). HRFAB-MS (m/z) 574.1683 (M'+H)
caled for CagH3sF2NO4SiSe (M +H) 574.1703.

Physical data for minor-12: '"H NMR (400 MHz, CDCl3) § —0.04 (s, 3H), 0.00 (s, 3H), 0.83 (s, 9H),
3.09 (br-s, 3H), 3.42-3.45 (m, 2H), 3.61 (s, 3H), 3.68-3.73 (m, 1H), 4.24 (d, /= 12.0 Hz, 1H), 3.70 (d, J
= 12.0 Hz, 1H) 4,74 (dd, J = 15.2 and 9.6 Hz, 1H), 7.12-7.25 (m, 8H), 7.48-7.50 (m, 2H); °C NMR
(125 MHz, CDCls) 6 -5.2, —4.6, 18.4, 28.8, 33.4, 45.5, 61.8, 70.5, 70.5 (t, Jcr = 28.6 Hz), 72.2, 116.3
(t, Jor = 254.0 Hz), 127.4, 127.5, 127.6, 127.7, 128.2, 129.0, 134.5, 138.9, 162.9 (t, Jcr = 28.6 Hz) ;
PF NMR (470 MHz, CDCls) 8 —110.6 (d, J = 254.3 Hz), —114.4 (d, J = 254.3 Hz). HRFAB-MS (m/2)
574.1683 (M+H) calcd for C,¢H3sFaNO4SiSe (M ™+H) 574.1703.

7-Benzyloxy-5-(tert-butyldimethylsilyloxy)-4,4-difluoro-6-phenylselenenyl-hept-2-enoic acid

methyl ester (13) To a stirred solution of 12 (7.0 g, 12.2 mmol, ca. 5:1 mixture of two stereoisomers)
in THF (100 mL) was dropwise added DIBAL-H (1.0 mol/L in toluene, 36.7 mL, 36.7 mmol) at —80 “C.
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The resulting mixture was stirred for 15 min at rt. The mixture was partitioned between 0.5 N HCI and
AcOEt. The organic layer was dried by Na,;SO., then filtrated through a celite pad. The filtrate was
evaporated. The crude aldehyde was dissolved in MeCN (100 mL), then treated with PhsP=CHCO,Me
(12.26 g, 36.7 mmol). The resulting mixture was stirred at rt for 14 h. This was partitioned between
brine and AcOEt. Column chromatography on silica gel (hexane/Et,;O = 4/1) of the organic layer gave
13 (6.45 g, 93%for two steps as a diastereomixture, major-(E)-13:(Z)-13:minor-(E)-13 = 1.0:0.14:0.22
calcurated by integration of 'HNMR). Analytical samples were prepared by preparative TLC
(hexane/AcOEt = 50/1, seven times evolution). This gave major-(E)-13, (£)-13 and minor-(E)-13
respectively each as an oil.

Physical data for major-(E)-13: "H NMR (400 MHz, CDCls) & 0.07 (s, 3H), 0.13 (s, 3H), 0.90 (s, 9H),
3.59-3.67 (m, 2H), 3.75(s, 3H), 3.89 (dd, /= 10.0 and 5.6 Hz, 1H), 4.34 (ddd, J=12.8, 7.2 and 1.6 Hz,
1H), 4.46 (d, J=12.0 Hz, 1H), 4.50 (d, /= 12.0 Hz, 1H), 6.23 (dt,J=16.0 and 1.6 Hz, 1H), 6.89 (ddd,
J=16.0, 13.6 and 11.2 Hz, 1H), 7.24-7.34 (m, 8H), 7.52-7.54 (m, 2H); *C NMR (125 MHz, CDCl;) &
—4.8,-4.7, 18.3, 25.8, 45.4 (d, Jcr = 3.6 Hz), 52.1, 69.2, 73.0, 76.4 (t, Jcr = 29.8 Hz), 119.3 (t, Jcr =
245.6 Hz), 125.6 (t, Jcr = 8.4 Hz), 127.6, 127.6, 127.7, 128.3, 129.2, 129.7, 134.2, 137.3 (t, Jcr = 25.1
Hz), 137.9, 165.3; "°F NMR (470 MHz, CDCls) § —101.3 (d, J = 254.3 Hz), —107.4 (d, J = 254.3 Hz).
HRFAB-MS (m/z) 570.1523 (M"+H) calcd for C27H36F204SiSe (M'+H) 570.1516.

Physical data for (Z)-13: 'H NMR (400 MHz, CDCl3) & 0.09 (s, 3H), 0.17 (s, 3H), 0.91 (s, 9H),
3.62-3.72 (m, 2H), 3.66 (s, 3H), 4.02 (dd, /= 10.0 and 6.0 Hz, 1H), 4.48 (d, /= 12.0 Hz, 1H), 4.52 (d,
J =12.0 Hz, 1H), 4.66-4.72 (m, 1H), 5.97 (d, J = 12.4 Hz, 1H), 6.02 (dt, J = 24.8 and 12.4 Hz, 1H),
7.23-7.32 (m, 8H), 7.53-7.56 (m, 2H); °C NMR (125 MHz, CDCl3) § —4.7, —4.6, 18.4, 25.9, 46.4, 52.0,
69.2, 73.0, 76.4 (t, Jor = 26.3 Hz), 119.6 (t, Jcr = 247.8 Hz), 1259 (t, Jcr = 6.0 Hz), 127.5, 127.6,
127.8, 128.3, 129.1, 130.0, 133.7 (t, Jor = 27.5 Hz), 134.1, 138.1, 165.0; "°’F NMR (470 MHz, CDCl5)
8-100.5 (d, J = 245.2 Hz), —101.7 (dd, J = 245.2 and 18.2 Hz). HRFAB-MS (m/z) 570.1485 (M"+H)
calcd for C,7H36F,04SiSe (M +H) 570.1516.

Physical data for minor-(E)-13: '"H NMR (400 MHz, CDCl3) § 0.09 (s, 3H), 0.12 (s, 3H), 0,92 (s, 9H),
3.35-3.38 (m, 1H), 3.62 (ddd, J = 10.0, 4.8 and 1.6 Hz, 1H), 3.76-3.81 (m, 1H), 3.78 (s, 3H), 4.42 (d, J
=12.0 Hz, 1H), 4.50 (d, /= 12.0 Hz, 1H), 4.56 (dd, /= 12.4 and 4.4 Hz, 1H), 6.26 (dt,J=16.0 and 1.6
Hz, 1H), 7.16-7.35 (m, 9H), 7.39-7.41 (m, 2H); *C NMR (125 MHz, CDCls) & -5.3, —4.5, 18.3, 25.8,
29.7,45.9 (d, Jcr = 6.0 Hz), 52.0, 70.6, 72.5, 73.0 (dd, Jcr = 34.6 and 28.6 Hz), 119.6 (t, Jcr = 243.2
Hz), 124.1 (t, Jcr = 8.3 Hz), 127.4, 127.8, 127.8, 128.4, 129.1, 129.7, 133.4, 137.4 (t, Jcr = 23.9 Hz),
137.6, 165.6; "F NMR (470 MHz, CDCl3) § -99.4 (d, J = 254.3 Hz), —108.8 (d, J = 254.3 Hz).
HRFAB-MS (m/z) 570.1568 (M'+H) calcd for Cp7H36F,04SiSe (M'+H) 570.1516.

4) Shen, Z.; Khan, H. A.; Dong, V. M. J. Am. Chem. Soc. 2008, 130, 2916.
5) Barluenga, S.; Moulin, E.; Lopez, P.; Winssinger, N. Chem. Eur. J. 2005, 11, 4935.
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14-1. Radical cyclization of 13: Transformation to
[4-Benzyloxymethyl-3-(zert-butyldimethylsiloxy)-2,2-difluorocyclobutyl]-acetic acid methyl ester
(14) (Table 2, entry 5)

R F BusSnH R F R F
| 3 oTBS e OTBS
benzene, rt 0 - O:( v
MeO,C SePh = z
OoM
OBz ® >oBn OMe ~ogn
13 trans, trans-14 trans, cis-14
(2.6:1)

To a benzene (230 mL) solution of 13 (6.52 g, 11.45 mmol, 1.0:0.14:0.22 of diastereomeric mixture)
and freshly opened Et;B (1.0 mol/L in THF, 5.73 mL, 5.73 mmol) was dropwise added Bu3;SnH (6.16
mL, 22.9 mmol) over 24h using motor driven syringe at rt. When half volume of Bus;SnH was
transferred to the reaction mixture (ca. 12h), further Et;B (5.73 mL, 5.73 mmol) was added then
continued to stir further 12h at rt. After evaporation of all of volatiles, the residue was purified by
column chromatography on silica gel (hexane/Et,O = 4/1). This gave 14 (3.71 g, 78% , oil) as a
diastereomeric mixture (trans,trans-14/trans,cis-14 = ca. 2.6:1 based on the integration of '"H NMR):
'H NMR (500 MHz, CDCl3) & 0.06 (s, 1.16H), 0.07 (s, 3H), 0.08 (s, 1.16H), 0.09 (s, 3H), 0.88 (s,
3.47H), 0.89 (s, 9H), 1.86-1.90 (m, 1H), 2.39-2.49 (m, 0.39H), 2.48-2.70 (m, 3.77H), 3.13-3.21 (m,
0.39H), 3.53-3.62 (m, 2.77H), 3.63 (s, 1.16H), 3.64 (s, 3H), 4.22-4.28 (m, 1H), 4.31-4.36 (m, 0.39H),
4.43 (d, J=12.1 Hz, 0.39H), 4.48 (d, J = 12.1 Hz, 0.39H), 4.51 (d, J=12.0 Hz, 1H), 4.54 (d, /= 12.0
Hz, 1H), 7.27-7.36 (m, 6.95H); °C NMR (125 MHz, CDCl;) for trans, trans-14 & —=5.2. =5.1, 18.1,
25.6,31.4 (d, Jcy=6.0 Hz), 37.1, (dd, Jcr = 19.6 and 19.2 Hz), 42.7 (d, Jcr = 21.6 Hz), 51.8, 68.0 (d,
Jcr = 2.4 Hz), 71.8 (dd, Jcr = 25.2 and 18.0 Hz), 73.3, 119.9 (dd, Jcr = 297.5 and 177.1 Hz), 127.5,
127.6, 128.4, 138.1, 171.8. >C NMR (125 MHz, CDCls) for trans, cis-14 & 5.5, 18.2, 25.6, 29.6, 39.0
(d, Jcr = 15.5 Hz), 39.2 (t, Jcy = 21.5 Hz), 51.6, 66.9 (d, Jcr = 2.4 Hz), 72.8 (dd, Jcr =26.4 and 20.4
Hz), 73.3, 120.0 (dd, Jor = 293.9 and 282.0 Hz), 127.2, 127.8, 128.3, 137.8, 172.1; '°F NMR (470
MHz, CDCls) for trans-14 § -91.8 (d, J = 190.7 Hz), —136.2 (d, J = 190.7 Hz). ’F NMR (470 MHz,
CDCly) for cis-14 8 —-103.7 (d, J = 199.8 Hz), —117.4 (d, J = 199.8 Hz). HRFAB-MS (m/z) 415.2130
(M++H) calcd for C21H33F204Si (M++H) 415.2116.

NOE experiments of 14: The NOE experiments were carried out as a mixture of two diastereomers.

11.0%
R FH

H\%%OTBS
MeO,c— Y

H
0.9%
BnO/\H‘)

trans, trans-14 trans, cis-14 (minor)

14-2. Radical reaction of major-(E)-13

Compound major-(E)-13 (219 mg, 0.38 mmol) was treated with a same procedure described for 13.
This gave a mixture of 14 (112 mg, 71%, trans-14/cis-14 = ca. 2.6:1 based on the integration of 'H
NMR).

14-3. Radical reaction of (£)-13

Compound (Z2)-13 (106 mg, 0.19 mmol) was treated with a same procedure described for 13. This gave
a mixture of 14 (49 mg, 64%, trans,trans-14/trans,cis-14 = ca. 1:1 based on the integration of q
NMR).
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15. Synthesis of 4

RF 1) DIBAL-H R F 1) m-CPBA FF
CH2C|2 CHZC|2
OTBS —5 PhSeCN / <\/> *OTBS —yELN Vi OTBS
O B PhSe : :
OMe <. BusP = =
OBn THF OBn OBn
14 15 16
1) OsOy, NalOy, 2,6-lutidine
1,4-dooxane/H,0
2) NaBH,, MeOH
Me O 3) BnBr, NaH, BuyNI, THF
R ﬂ 4) BuyNF, AcOH, THF
Me 0] MeO NCO
THF
R F
= £ ¢ NH 2)NH,OH, 14-dioxane Vi
HO N— EtOH NH, _ 1) DMP, CH,Cl, OH
O 3) Hy, PA(OH),/C BnO ¥ 2) H,NOH-HCI g N
: MeOH ~ pyridine B
z OBn ; ~
~oH 3) LiAlH,, THF OBn
4 18 17

3-Benzyloxymethyl-2-ter-butyldimethylsiloxy-1,1-difluoro-4-(phenylseleno)ethylcyclobutane (15)

To a stirred solution of 14 [3.5 g, 8.44 mmol, diastereomeric mixture (ca. 2.6:1)] in CH,Cl, (85 mL)
was dropwise added DIBAL-H (1.0 mol/L in toluene, 33.8 mL, 33.8 mmol) at —80 “C. The resulting
mixture was stirred further 20 min at rt. The mixture was partitioned between 0.5 N HCI and CH,Cl,.
Evaporation of all of volatiles of the organic layer gave a crude alcohol (ca. 3.3 g). This was used for
next step without further purification. To a THF (85 mL) solution of above alcohol was added PhSeCN
(2.07 mL, 16.9 mmol) and BusP (4.22 mL, 16.9 mmol) at 0 “C. The resulting mixture was further
stirred for 16 h at same temperature. This was partitioned between aq. saturated NaHCO;3 and AcOFEtt.
Column chromatography on neutral silica gel (hexane/Et,O = 7/1) of the organic layer gave a mixture
of 15 (4.32 g, 97% for two steps, ca. 3:1 of diastereomeric mixture). Analytical samples were prepared
by preparative TLC (hexane/AcOEt = 50/1, four times evolution). This gave major-15 (fast moving)
and minor-15 (slow moving) respectively each as an oil.

Physical data for major-15: 'H NMR (400 MHz, CDCl3) § 0.06 (s, 3H), 0.08 (s, 3H), 0.89 (s, 9H),
1.79-1.89 (m, 2H), 1.97-2.06 (m, 1H), 2.31-2.39 (m, 1H), 2.84 (ddd, /= 12.0, 8.8 and 6.4 Hz, 1H), 2.94
(ddd, J = 12.0, 9.2 and 6.0 Hz, 1H), 3.52 (d, J = 4.4 Hz, 2H), 4.12-4.18 (m, 1H), 4.49-4.51 (m, 2H),
7.23-7.36 (m, 8H), 7.45-7.48 (m, 2H); *C NMR (125 MHz, CDCls) § —5.2, 5.0, 18.1, 25.0. 25.6, 27.3
(d, Jcr =4.8 Hz), 41.2, (t, Jor = 20.3 Hz), 42.6 (d, Jcr = 23.4 Hz), 68.5, 71.6 (dd, Jcr =23.8 and 17.9
Hz), 73.1, 120.7 (dd, Jcr = 293.3 and 274.2 Hz), 126.9, 127.6, 127.7, 128.4m 129.1, 129.8, 132.6,
138.0; '°F NMR (470 MHz, CDCls) § =90.0 (d, J = 199.8 Hz), —=137.2 (d, J = 199.8 Hz). HREAB-MS
(m/z) 527.1700 (M"+H) calcd for CysH37F,0,SiSe (M'+H) 527.1696.

Physical data for minor-15: 'H NMR (400 MHz, CDCLs) & 0.05 (s, 3H), 0.07 (s, 3H), 0.88 (s, 9H),
1.79-1.96 (m, 2H), 2.34-2.43 (m, 1H), 2.75-2.80 (m, 1H), 2.85 (ddd, J = 12.0, 10.0 and 6.4 Hz, 1H),
2.99 (ddd, J=12.0, 10.4 and 5.2 Hz, 1H), 3.48 (t, /= 10.0 Hz, 1H), 3.53 (dd, J = 10.0 and 4.8 Hz, 1H),
4.13-4.20 (m, 1H), 4.43 (t, J = 12.4 Hz, 2H), 7.23-7.34 (m, 8H), 7.46-7.48 (m, 2H); C NMR (125
MHz, CDCl3) 6 5.2, -5.0, 18.1, 25.6, 25.8, 29.7, 39.3 (d, Jcr = 17.9 Hz), 43.0 (t, Jcr = 20.3 Hz), 67.3
(d, Jcr=3.6 Hz), 73.2, 73.6 (dd, Jcr = 27.4 and 20.3 Hz), 120.6 (dd, Jcr =293.3 and 281.4 Hz), 126.8,
127.7, 127.8, 128.4, 129.0, 129.9, 132.5, 137.8; "°F NMR (470 MHz, CDCl3) 8 —104.6 (d, J = 199.8
Hz), -115.2 (d, J = 199.8 Hz). HRFAB-MS (m/z) 527.1700 (M"+H) calcd for C,sH37F,0,SiSe (M'+H)
527.1696.
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3-Benzyloxymethyl-2-tert-butyldimethylsiloxy-1,1-difluoro-4-vinylcyclobutane (16)

To a CH,Cl, (80 mL) solution of 15 (4.2 g, 7.99 mmol, ca. 2.6:1 of diastereomeric mixture) was treated
with m-CPBA (70%, 1.99 g, 8.07mmol) at 0 °C. The resulting mixture was stirred for 10 min at same
temperature, then added Et;N (5.58 mL, 40 mmol). The mixture was refluxed for 20 h. The mixture
was partitioned between aq. saturated NaHCO; and CH,Cl,. Column chromatography on silica gel
(hexane/Et,O = 60/1) of the organic layer gave an inseparable mixture of 16 (2.52 g, 86% for two steps,
2.6:1) as an oil. Analytical sample was prepared by preparative TLC (hexane/AcOEt = 40/1, ca. 2:1
mixture): 'H NMR (400 MHz, CDCl3) § 0.09 (s, 4.5H), 0.10 (s, 4.5H), 0.90 (s, 13.5H), 2.02-2.09 (m,
1H), 2.45-2.49 (m, 0.5H), 2.79-2.88 (m, 1H), 3.30-3.34 (m, 0.5H), 3.49-3.62 (m, 3H), 4.23-4.30 (m,
1H), 4.33-4.44 (m, 0.5H), 4.47-4.55 (m, 3H), 5.15-5.21 (m, 3H), 5.75 (dt, J = 16.4 and 9.6 Hz, 0.5H),
5.84 (ddd, J = 17.2, 10.4 and 7.6 Hz, 1H), 7.27-7.37 (m, 7.5H); >C NMR for major-16 (125 MHz,
CDCl;3) 6 -5.2, -5.0, 18.1, 25.6, 42.4 (d, Jcr = 23.9 Hz), 44.4 (dd, Jcr = 22.7 and 19.1 Hz), 67.0 (d,
Jcr =2.4 Hz), 71.4 (dd, Jcr = 23.9 and 17.9 Hz), 73.0, 118.9, 120.1 (dd, Jcr = 296.3 and 274.8 Hz),
127.5, 127.6, 128.4, 130.7 (d, Jcr = 6.0 Hz), 138.1; "’F NMR for major-16 (470 MHz, CDCls) § —91.4
(d, J =190.7 Hz), -136.0 (d, J = 190.7 Hz); *C NMR for minor-16 (125 MHz, CDCl3) § 5.2, -5.0,
18.1, 25.6,40.7 (d, Jcyr = 17.9 Hz), 48.0 (t, Jor = 21.5Hz), 67.4 (d, Jcr = 3.6 Hz), 73.1, 73.6 (dd, Jcr =
26.2 and 19.1 Hz), 119.7 (dd, Jcr = 294.5 and 281.4 Hz), 120.2, 127.6, 127.8, 128.3, 130.0 (t, Jcr = 3.6
Hz), 138.1; "’F NMR for minor-16 (470 MHz, CDCl;) § —100.2 (d, J = 199.8 Hz), —118.0 (d, J = 199.8
Hz). HRFAB-MS (m/2) 369.2086 (M '+H) calcd for CH3F,0,Si (M™+H) 369.2061.

3,4-Bis-benzyloxymethyl-2,2-difluorocyclobutanol (17)

To a mixture of 16 (2.7 g, 7.35 mmol, ca. 2.6:1 of diastereomeric mixture), NalO4 (12.56 g, 58.8
mmol) and 2,6-lutidine (1.63 mL, 14.7 mmol) in 1,4-dioxane/H,0O (3/1, 200 mL) was added OsO4 (0.16
mol/L in H,O, 938 uL, 0.15 mmol). The resulting suspension was stirred at rt for 7 h. After filtration of
the mixture through a celite pad, the filtrate was evaporated below 30 °C until half volume of the
volatiles were removed. To the residue was added MeOH (100 mL) and NaBH4 (2.78 g, 73.5 mmol) at
0 °C. The mixture was stirred further 30 min at same temperature, then added acetone (3 mL). The
mixture was filtrated through a celite pad, then the filtrate was evaporated. The residue was partitioned
between 1 N HCI and CH,Cl,. Flush column chromatography on silica gel (hexane/AcOEt = 1/1) of the
organic layer gave crude alcohol (ca. 2.25 g). This was used for next step without further purification.
To an anhydrous THF (30 mL) solution of above alcohol was added NaH (60%, 294 mg, 7.35 mmol) at
0 °C. After 20 min stirring of the resulting mixture, this was treated with BnBr (1.05 mL, 8.82 mmol)
and BuyNI (2.71 g, 7.35 mmol). The mixture was stirred further 6 h at rt. Then, this was partitioned
between aq. saturated NH4Cl and AcOEt. After evaporation of all of volatiles of the organic layer, this
was dissolved in THF (50 mL), then added AcOH (1.26 mL, 22.05 mmol) and BuyNF (1.0 mol/L in
THF, 16.2 mL, 16.2 mmol). After 14 h stirring of the resulting mixture at rt, the mixture was
partitioned between aq. saturated NaHCO; and AcOEt. Column chromatography on silica gel
(hexane/AcOEt = 1/1) of the organic layer gave an inseparable mixture of 17 (1.66 g, 65% for four
steps, ca. 3.0:1) as an oil: '"H NMR (400 MHz, CDCls) & 1.86-1.93 (m, 1H), 2,05 (br-s, 1.3H),
2.39-2.42 (m, 0.3H), 2.56-2.68 (m, 1H), 2.90-2.92 (m, 0.3H), 3.55 (dd, J = 9.6 and 4.8 Hz, 1H),
3.59-3.64 (m, 2.6H), 3.67-3.77 (m, 1,6H), 4.20-4.27 (m, 1H), 4.34-4.41 (m, 0.3H), 4.43-4.57 (m, 5.2H),
7.28-7.37 (m, 13H); >C NMR for major-17 (125 MHz, CDCl;) & 40.7 (d, Jcr = 20.3 Hz), 41.9 (t, Jcr
=20.3 Hz), 66.0 (d, Jcr = 6.0 Hz), 68.6 (d, Jcr =2.4 Hz), 72.3 (dd, Jcr = 25.0 and 19.1 Hz), 73.0, 73.1,
119.9 (dd, Jer = 295.7 and 271.9 Hz), 127.5, 127.6, 127.7, 127.7, 128.4, 128.4, 137.9, 138.0; '’F NMR
for major-17 (470 MHz, CDCls) § -92.7 (d, J = 199.8 Hz), —137.6 (d, J = 199.8 Hz); >C NMR for
minor-17 (125 MHz, CDCl3) 6 39.9 (d, Jcr = 17.9 Hz), 43.1 (t, Jcr = 20.3 Hz), 64.8, 67.6 (d, Jcr = 3.6
Hz), 73.2, 73.3, 74.3 (dd, Jcr = 25.1 and 19.1 Hz), 120.1 (dd, Jcr = 287.4 and 270.7 Hz), 127.6, 127.6,
127.7, 127.8, 128.4, 128.5, 137.8, 137.9; "°F NMR for minor-17 (470 MHz, CDCl3) § —104.6 (d, J =
199.8 Hz), —120.1 (d, J = 199.8 Hz). HRFAB-MS (m/z) 349.1613 (M'+H) calcd for CyoH,3F,0;
(M™+H) 349.1615.
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(¥)-1-3,c -4-3,4-Bis(benzyloxymethyl)-1,1-difluorocyclobut-r-2-ylamine (18)

To a CH,ClI, (20mL) solution of 17 (700 mg, 2.01 mmol, ca. 3:1) was added Dess-Martin periodinane
(1.45 g, 3.42 mmol). The resulting mixture was stirred for 1 h at rt. To the mixture was added brine (50
mL) then stirred further 20 min. The mixture was partitioned between aq. saturated NaHCO; and
CH,Cl,. Evaporation of all of volatiles of the organic layer gave a crude aldehyde (ca. 950 mg).The
aldehyde was dissolved in pyridine (30 mL). The pyridine solution was treated with HONH,-HCl (1.4
g, 20.1 mmol). The resulting mixture was stirred for 3 days at rt. The resulting mixture was partitioned
between NaHCO3; and CH;,Cl,. Flush column chromatography on silica gel (hexane/AcOEt = 1/1) gave
a crude oxime (589 mg). This was well dried under vacuum condition by using P,Os for 20 h. This was
used for next reaction without further purification. To a THF (20 mL) solution of above oxime was
dropwise added LiAIH, (1.0 mol/L in THF, 4.02 mL, 4.02 mmol) at —40 “C. After 30 min stirring of
the resulting mixture —40 °C, this was stirred further 2 h at rt. The mixture was carefully treated with
H,O (6 mL), aq. 15%NaOH (6 mL) and H,O (6 mL) sequentially. After filtration of the mixture
through a celite pad, the filtrate was partitioned between brine and AcOEt. Column chromatography on
silica gel (hexane/AcOEt = 1/3) of the organic layer gave 18 (220 mg, 32% for three steps) as an oil: 'H
NMR (400 MHz, CDCl;) & 1.55 (br-s, 2H), 1.62-1.69 (m, 1H), 2.62-2.75 (m, 1H), 3.49 (dt, J=11.6
and 8.4 Hz, 1H), 3.56 (dd, J = 9.8 and 4.8 Hz, 1H), 3.60 (dd, J = 9.8 and 4.8 Hz, 1H), 3.63-3.67 (m,
2H), 4.49 (d, J = 12.0 Hz, 1H), 4.53 (s, 2H), 4.54 (d, J = 12.0 Hz, 1H), 7.26-7.35 (m, 10J); °C NMR
(125 MHz, CDCls) 6 40.1 (d, Jcr = 20.4 Hz), 43.4 (t, Jcr = 20.4 Hz), 56.5 (t, Jor = 22.8 Hz), 66.3 (d,
Jcr = 7.3 Hz), 69.0 (d, Jcr = 2.4 Hz), 73.0, 73.1, 120.8 (dd, Jcr = 300.4 and 271.6 Hz), 127.5, 127.5,
127.6, 127.6, 128.3, 128.4, 138.1, 138.2; 'F NMR (470 MHz, CDCls) § -91.8 (d, J = 190.7 Hz),
—136.7 (dd, J = 190.7 and 18.2 Hz). HRFAB-MS (m/z) 348.1786 (M++H) caled for CyoHy4F2NO,
(M'+H) 348.1775.

NOE experiments of 18

R F

WNHZ
H\“ - '/H
1.6% =
o)
2.0%
18

(£)-1-[#-3,c-4-3.,4-Bis(hydroxymethyl)-1,1-difluorocyclobut-r-2-yl]-thymine (4)

To a CH,Cl, (2.7 mL) solution of B-methoxy-o-metacrylic acid® (208 mg, 1.79 mmol) was added
oxalyl chloride (172 uL, 1.97 mmol) and DMF (one drop) at rt. The resulting mixture was stirred for 40
min at same temperature. After evaporation of all of volatiles, the residue was dissolved in dry benzene
(3.5 mL) then added a benzene (3.5 mL) suspension of silver cyanate (295 mg, 1.97 mmol). The
mixture was refluxed for 30 min, then cooled to rt. The resulting supernatant solution include
isocyanate (19) was slowly transferred over 1.5 min via cannula to a THF (9.3 mL) solution of 18 (207
mg, 0.596 mmol) at —40 “C. The resulting mixture was stirred for 40 min at same temperature. After
worming to rt of the mixture, this was stirred further 2 h at rt. The residue was roughly purified by flush
column chromatography on silica gel (hexane/AcOEt = 1/1). This gave a crude adduct, which was used
for next reaction without further purification. The above residue was dissolved in EtOH (10 mL),
1,4-dioxane (10 mL) and 29% NH4OH’ (20 mL). The resulting solution was heated at 110 “C in a
shield tube for 15 h. After evaporation of all of volatiles, the residue was dissolved in MeOH (20 mL).
This was treated with 20 wt % of Pd(OH), (200 mg) under positive pressure of H, (1 atm) at rt for 4 h.
After filtration through a celite pad, the filtrate was purified by preparative TLC (CHCls/acetone = 1/1).
This gave 4 (93 mg, 56% for three steps). This was recrystalyzed from MeOH/1,2-dichloroethane. Mp
=235-237 °C; 'H NMR (500 MHz, CD;0D) & 1.90 (s, 3H), 2.60-2.63 (m, 1H), 2.65-2.75 (m, 1H), 3.67
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(dd, J=11.5 and 4.6 Hz, 1H), 3.71 (dd, J= 11.5 and 4.6 Hz, 1H), 3.76 (dd, J=11.5 and 5.7 Hz, 1H),
3.85 (dd, J=11.5 and 8.0 Hz, 1H), 5.10-5.16 (m, 1H), 7.52 (s, 1H); BC NMR (125 MHz, CD;0D) 6
12.8,37.6 (d, Jcr = 16.7 Hz), 46.4 (t, Jcr = 19.1 Hz), 58.0 (dd, Jcr = 25.0 and 17.9 Hz), 59,0 (d, Jcr =
7.2 Hz), 61.9, 111.8, 121.9 (dd, Jcr = 295.7 and 271.8 Hz), 140.1 (d, Jcr= 2.4 Hz), 153.4, 166.7; ¥
NMR (470 MHz, CD;0D) 6 -86.4 (d, J = 196.2 Hz), —132.7 (d, J = 196.2 Hz). FAB-MS (m/z) 277
(M"+H) Anal. Calcd for C;;H4F> NoO4: C, 47.83; H, 5.11; N, 10.14. Found: C, 47.48; H, 5.06; N,
10.02.

NOE experiments of 4

6) Csuk, R.; Scholz, Y. Tetrahedron 1995, 51, 7193.
7) Wang, P.; Agrofoglio, L. A.; Newton, M. G.; Chu, C. K. J. Org. Chem. 1999, 64, 4173.

16. Table SI-1. SOMO and LUMO values of model radical intermediates 5¢'-5f

X X 5¢'R=CO,Me, X=F
)5 5e'R=H,X=F
— OAc , ;
R . 5f'R = CO,Me, X =H
radical SOMO (eV)* LUMO (eV)?

5¢’ —0.22456 0.03084
Se’ —0.21952 0.04128
5f —0.22244 0.04433

“Calculations were carried out by usingUB3LYP/6-31G. _
bCalculations were carried out by usingUB3LYP/6-31G *
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X : parts per Million : Carbon13 i
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C: \WINNMR98\COMMON\_DEFAULT.ALS

" DFILE C:\WINNMR98\COMMON\_DEFAULT.ALS
COMNT kma34171
DATIM Tue Aug 23 14:26:59 2011
OBNUC 1H
EXMOD NON
OBFRQ 399.65 MHz
OBSET 124.00 KHz
OBFIN 10500.00 Hz
POINT 32768
FREQU 7992.01 Hz
SCANS 40
E F ACQTM 4.1001 sec
PD 2.9000 sec
OBz Bl 5.80 usec
EtO-C IRNUC 1H
2 CTEMP 23.4 ¢
SLVNT CDCL3
/ EXREF 0.00 ppm
° BF 0.12 Hz
o RGAIN 12
SnBuj
1
H NMR (400 MHz, CDCl5) .
b
©
1|
t
5 S
- «~ q
[ '
‘I J
PEM|
T T 1 I T T T T T T
8 6 4 2 °

KMA-XXXVII-171_c
OBz dEDL @
02C ---- ACQUISITION PARAMETERS ----
2 Dexived from: KMA-XXXVII-171 c.1
W / File Name = KMA-XXXVII-171_c.5
! Author = delta
| Sample ID = KMA-XXXVII-171
’ Content = KMA-XXXVII-171_c
Creation Date = 7-SEP-2011 01:03:18
SnBU3 Revision Date = 7-SEP-2011 17:43:06
Spec Site = ECA 500
SS Spec Type = DELTA2_IMR
' e 13 nL:: Piomt = 1D COMPLEX
v 125 CDC mafee I3
Din Title = 13
! C NMR ( MHz, CDCl;) pin e =
! Dim Units = Cppm]
Field strength = 11.7473579[T] (500([MH
X_acq_duration = 0.83361792[s]
X_damain = 13
X freq = 125.76529768 [MHz]
X_offsat = 100 [ppm]
X points = 32768
< X_prescans =4
" X resoluticn = 1.19959034 [Hz]
X_sweep = 39.3081761 [kHz]
Irr_domain - 18
Irr_freq = 500.15991521 [1Hz]
Irr_cffset = 5.0[ppm]
Mod_return -
scans = 10000
‘ Total_scans = 10000
X_90_width = 10.5[us]
<4 X_acq_time = 0.83361792[s]
Ll X_angle = 30[deg]
X_atn = 6.8[aB]
! X pulse =.3.5[us]
‘ Irr_atn_dec =19.6[a8]
‘ Irr_atn_noa = 21.6[dB]
Irr_noise = WALTZ
Decoupling = TRUE
Initial wait = 1[s]
N = TRUE
. Noe_time = 2[s]
- | ; Relaxation _delay = 2(s]
T i Repetition time = 2.83361792[s]
Experiment = single_pulse_dec
Recvz_gain =60
? Solvent = CHLOROFORM-D
£
E - ‘ l
. i . I ) I
= T T T T T T T T T T T T T
190.0180.6 170.0 ’60.0 150.0 140.0 13%0 120.0 1100 1000 90.0 80.0 | 70.0 60.0 50.0 40.0 30JD‘| 20.0 \1f’? 0
A ) AR
A A8 AN /N | AN AN
o e o= mama ey H] 223 neny :
E&d 3 GER g s B85 8
kR LEL Lo REL - LI | EE
338 SEUARY I8Eg RER 3 §8&  REE
= SHERAR =p=p=p=}
7 X : parts per Million : 13C
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C:\WINNMR9B\COMMON\_DEFAULT.ALS

kma37173

' reveuaca-roeenETRANCEANIRANRTS sescenasg s somugene eangedy
SRS RAIEEEEOREERISPAREEEANEDR 558528838 3 $5E38253 288sgss
SScook@nrinhnygyarnrrovvoannaaan aeoeansae W Sfxxgame 99999
R R LR A AR AR R R R P e g 4 Gddoddds decad

W
X
i
1&
-
t
S5
-
1
E
==
s
N\
/0.
<

OBz
TBSO _~

|
S6

'"H NMR (400 MHz, CDCl,)

8 8 £
o~ o ™
8 3 8
- sa -
/ a
1
! !
‘ | 1 ,A M ! | .
P I} A W -
PPM
T l T T T | T T T T I T T T T T T T ] T T T T | T T T T T ¥ I T T T T | T T
8 7 6 5 4 3 2 1 0

' o JKMA-XXXVII-73 ¢
ol OBz
-
===- PROCESSING PARAMETERS ~---
. dc_balance( 0, FALSE )
TBSO = sexp( 2.0[Hz], 0.0[s) )
=3 trapezoid( 0[%], O[%], 80[%], 100[%] )
— zexofill( 1)
£ft( 1, TRUE, TRUE )
rem
- | phasa( 200.56066, 202.98484, 59.192%] )
- S 6 BUTIZE3E 1 KMA-XXXVII-73_c-1-1.jdf
2{ ’'C NMR (125 MHz, C
3 ( z, CDCLy)
Filename = C:\Users\delta\Doouments\d
0 Author -
=9 Experiment = single_pulse_dec.jxp
Sample_Id = KMA-XXXVII-73
Solvent = CHLOROFORM-D
Creation Time = 6-SEP-2011 20:50:36
L Revision_Time = 7-8SEP-2011 20:37:03
© Current_Time = 7-SEP-2011 20:38:55
Comment. = KMA-XXXVII-73 ¢
o Data_Format = 1D cOMPLEX
= Dim_Size - 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions = X
peE site = JMM-ZCX500
< Spectrometer = DELTAZ_NMR
Field_Strength = 11.62926431[T] (500 ([MHz])
< 3 X_Acq Duration = 0.8388608(s]
(=] X_Domain = 13C
X_rreq = 124.5010059 {MHz]
X_Offget = 100 [ppm]
o X_Points = 32768
=7 X_Prescans -4
X_Resolution = 1.1920929 [Hz]
X_Sweep = 39.0625 [kHz]
X Swaep_Clipped = 31.25[KHz]
[k Irr_Domain = Proton
= Irz_Freq = 495.13191398 [MHz]
Irr_Offset = 5(ppm]
Clipped = FALSE
—_ Scans - 10000
g o7 Total_Scans = 10000
g Relaxation Delay = 2([s]
g ] l Recvr_Gain = 60
5 | J . 1 _Get = 23.8[dC]
] X_90_widtn = 8.5[us]
T T T T T T T T T T T T T T T T T T 7 TTT] X_Acq_Time = 0.8388608(8]
‘ 190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 600 500 400 30.0 200 100 O x.angle - :oé?;g}
_Atn =4
1 X_Pulse .83333333[us]
‘ Irr Atn_Dec 2,735 [dB]
- - Irz_Atn_Noe 2.735 [4B]
a MEIBBARIE S A8F X888 = a3 S R | mer_votee = WALtz
b NQx O innn RERIIE S Nl S 2 | Irr_pwidch = 92[us]
| g BRRRES2EE 3 RRE 998 Q=% S ¢ |vecouwting
X : parts per Million : Carbonl3
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C: \WINNMR98\COMMON\_DEFAULT.ALS

DFILE C:\WINNMR98\COMMON\_DEFAULT.ALS
COMNT kma371752

DATIM Tue Sep 06 08:34:22 2011
OBNUC 1H

FXMOD NON

OBFRQ 399.65 MHz

OBSET 124.00 KHz

OBFIN 10500.00 Hz

POLNT 32768

FREQU 7992.01 Hz

SCANS 40

ACQTM 4.1001 sec

PD 2.9000 sec

PW1 5.80 usec

IRNUC 1H

CTEMP 23.8 ¢

SLVNT CD2CL

EXREF 0.00 ppm

BF 1.00 Hz

RGAIN 21

JEOLF

X : parts per Million : 13C

A 825855:
IRARNPPP
\\\i gt
e
PhO(S)CO _~
CO,Me
5b
il
H NMR (400 MHz, CD,Cl,
9
| 5 -
® / I a
’2 ‘/J‘ / N
:/ 2 “’ By 8 82. /
T oo ) ‘
L ; | ‘W y;
A ;)‘.; Vi #{ oM M A
T T 1 I R 7”} 1 T } [ | T [ T 1
8 7 3 3 1
%KMA—XXXVII—HS—ZJ
3_
¥ F_ F
" OBz
E:
5 PhO(S)CO _~
1]
E COzMe
9 5b
13
1 "C NMR (125 MHz, CD,Cl,)
21
;},
g_
S
PO |
7 4
£ -]
5 I
oo UL e |
210.200.0 ’19&).0 181‘)‘0 17;].0H161‘).0 ‘156.0 14‘0.}}1 ‘. 1%1‘):(‘“ ‘1160 10“). 96‘0 86‘0 7‘0 6(".0 J‘%O‘.l] 4(‘)-0 30.0 20“0 10.0 1K)
Al VIS SN 1 FAN /IN
© wa @ VWL ENINDS N 8 waa 3g2
g & 3 gEREERARE b g5% 5%33
: PHI IS L EEEE g88 dag

—-—- ACQUISITION PARAMETERS
KMA-XXXVIT-175-2_C.1

Derived from:
File Name

Creation Date

Revision Date
Spec Site

Spec Type
Data Format

Field strength
X_acq_duration

Irr_offset
Mod_return
Scans
Total_scans

Decoupling
Initial_wait

Noe

Noe_time
Relaxation delay
Repetition_time

BN R AN AR EAR U AN

KMA-XXXVII-175-2 C.4
dslta
2-SEP-2011 21120150

3-SEP-2011 14:27:23
ECA 500

DELTA2_NMR
1D COMPLEX
x

130
26214

[ppm)
11.7473579([T] (500 [MH
0.83361752[8]

13ic

125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034 [Hz]
39.3081761 [kHz]
H

500.15991521 [MEz]
5.0[ppm]
1

6000
6000

10.5[us]
0.83361792[s]

2.83361792(
single_pulse_dac

60
METHYLENE-CHLORT

26
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l C:\WINNMROS\COMMON\ DEFAULT.ALS
kma3717s S -

DFILE C:\WINNMR\COMMON\_DEFAULT.ALS
COMNT kma37179
DATIM Sat Sep 03 17:36:01 2011

0
28
e
< | OBNUC 1H
) J | ExMop  NoNw
~~ | oBFRQ 399.65 MHz
OBSET 124.00 KHz
OBFIN 10500.00 Hz
POINT 32768
| FREQU 7992.01 Hz
| scans 40
| F F { nco™ 4.1001 sec
| PD 2.9000 sec
PW1 5.80 usec
EtO OH { IRNUC 1H
CTEMP 24.5 ¢
SLVNT CDCL3
EXREF 0.00 ppm
O BE 0.12 Hz
RGAIN 16

SePh
S9

"H NMR (400 MHz, CDCls) b
} |
1 i '_,, T l‘; =
; / i “ o:
| ‘I /’/ [
LU AN Y v
‘T—!_Y‘_Y—‘ I 1 I i i I T T ‘ [ T T T T T | T T T \PPT
ili 7 6 5 4 3 2 1

{suko-usxap_c
—==-- ACQUISITION PARAMETERS =~---
Derived from: sck0418Bp_c.2
File Name = ack0d188p_c.3
s Author = delta
N O Sauple ID = 3ck04188p
Content = ack04188p_c
1 SePh Creation Date = 21-JAN-2011 22:47:57
S9 Revision Date = 27-JAN-2011 18:49:43
- Spac Site = ECA 500
13 Spec Type = DELTA2 NMR
C NMR (125 MHz, CDCl) TmEm.  IEEE
b Dimensions -x
Dim Titlae = 13C
Din Size = 26214
< Dim Units = [ppm]
« Field strength = 11,7473579[T] (500[MH
X acq duration = 0.83361792[s]
X ¢ =13
] X_freq = 125.76529768 [MHz]
X offaet = 100 [ppm)
X points = 32768
X_prescans =
X _resolution = 1.19959034 [nz]
= 39.3081761 [kHz]
-_damain = 10
Irr_freq = 500.15991521 [MHz]
Irr_offset = 5.0 [ppm]
2| Mod_return =1
Bl Scans = 8000
1 . Total_scans = 8000
X_90_width = 10.5[us]
= 0.83361792(s]
= 30[deg]
= 6.8[dB]
= 3.5[us]
Irr_atn_dec = 19.6[aB]
zr_atn_nos = 21.6[48]
| Irr_noise = WALTZ
Decoupling - TRUE
C Initial wait = 1[s)
- Noe = TRUE
Noe_time = 2is]
- Relaxation_delay = 2[s]
Repstition_time = 2.83361792[a)
Experiment = single pulse_dec
Recvr_gain = 60
TE* Solvent = CHLOROFORM-D
£
E | l ‘
1 | ),
N . . ) ‘ I
i
e T T T T T T t T T T T T T T
190.0180.0 170.0 $50.0 150.¢ 140.0 FC?]O 120.0/ Jlﬂo.o 100.0  90.0 8[).0J 70.0 Rﬁﬂ.ﬂ 500 400 SI)T 200 100 [
\ / N\ / /
A J/N AN A AN Ao
=
858 §522  237% SEREERI g 34 g
gik §39%  zReR JaRGEASY ST S S
33g 4R8N  uddd RRERRRIS e
A SRRR . SRER

vl X : parts per Million : 13C




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

" C:\WINNMR98\COMMON\_DEFAULT .ALS
kma37184

n oo
> - =
w00
~eo

~

%)

- 7| DFILE  C:\WINNMR9S\COMMON\ DEFAULT.A.
83 | COMNT kma37184
oS DATIM Sat Sep 10 08:50:09 2011
oo OBNUC 1H
() EXMOD NON
Y OBFRQ 399.65 MHz
OBSET 124.00 KHz
OBFIN 10500.00 Hz
POINT 32768
FREQU 7992.01 Hz
SCANS 40
ACQTM 4.1001 sec
PD 2.9000 sec
PWL 5.80 usec
IRNUC 1H
CTEMP 24.5 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 14

O OH

N\Me SePh

S10

MeO~

"H NMR (400 MHz, CDCl;)

KMA-XXXVII-184 ¢

0.3

0.2

0.1

- . R

.

O

OH

dc_balance( 0,

sexp( 2.0[Hz], 0.0(s] )

trapezoid( 0[%], 0(%], 80[%], 100(%] )
zerofill( 1 }

£££( 1, TRUE, TRUE )

ppm
phase( 189.44999, 191.19951, 59.00889[%] )
RUFIZEE: : KMAXXOVII-184_c-1-1.jdf

_N
MeO

"Me “SePh
S10

.

3C NMR (125 MHz, CDCI

A

enane
thor
Experiment
Sample_Id
Solvent
creation Time
Revision_Time
Current_Time

Comment

Dim_Units
Dimensions
8ite
Spectzometer

Field Strength
X_Acq Duration

Total sScans

Relaxation Delay
Recvr_Gain
Temp_Get

abundance

X_90_Width

190.080.0 1700 160.0 150.0 140.0 1300 1200 110.0 100.0

7N /AN

133.091
129.462
129.357
129.184
127.624
127.547
117.340
115.272
115.243
113.166

v
v
el
ol
o
—

n

X : parts per Million : Carbon13

T T T
90.0 80.0 70.0

N

77.374
77.116
76.857
71.438
71.246
71.218
71.017

T T T
60.0 50.0 40.0

62.188—

33,100~ @

27.699— ©

(]
=3
o

10.0

0.085— =

X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irz_Atan_Dec

Dacoupling

C:\Users\delta\Documents\J
dalt:
single_pulse_dec.ixp
KMA-XXXVII-184
CHLOROFORM-D
14-SEP-2011 15131118
15-SEP-2011 16:18:58
15-8EP-2011 16:22:18
KMA-XXXVII-184_c

1D COMPLEX

26214

Carbon13

[ppm]

X

THM-ECX500
DELTA2_NMR

11.62926421(T] (500{MHz])
0.8388608 [x]

13c

124.5010059 [MHz]
32768

4

1.1920928 (Hz]
39.0625 [kHz]
31.25 [kHz]

roton
495.13191398 [MHz]
5 [ppm]
TRUE

10000
10000

2(8]

60

24.3[ac]
8.5[us]
0.8388608(s]
30 [deg]
4.6(a8]
2.83333333 [us]
22,735[a8]
22.735[aB]
WALTZ

92 [us]
TRUE

28
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¢ l C: \WINNMR9B\COMMON\_DEFAULT.ALS

38001 DFILE C:\WINNMR98\COMMON\_DEFAULT.ALS
0w~ no o — = oo - COMNT kma38001
5SS 233 BBRRR ] DATIM Mon Sep 26 09:26:08 2011
e~ ARV R T R - NN N NN bl OBNUC 1H
L EXMOD NON
OBFRQ 399.65 MHz
OBSET 124.00 RHz
OBFIN 10500.00 Hz
POINT 32768
FREQU 7992.01 Hz
SCANS 80
ACQTM 4.1001 sec
F F PD 2.9000 sec
PW1 5.80 usec
IRNUC 1H
/\ OH CTEMP 24.5 c
MeO,C SLVNT CDCL3
2 EXREF 7.24 ppm
' BF 1.00 Hz
o~ RGAIN 14
< PhSe
/ S11
1
H NMR (400 MHz, CDCl;)
-«
)
o -
KN
-
& S
o ( o '
d
|
PPM
IIIIll{l[lllll!llll]ll)l\ll!l
7 6 S 4 3 2
KMA-XXXVIII-1_¢
N4
=4 PROCESSING PARAMETERS ----
de, ance( 0, FALSE )
sexp( 2.0[Hz], 0.0[a] )
trapezoid( O[X], 0[%], 80[%1, 100[%] }
o F F zerofill{ 1
) ££c( 1, TRUE, TRUE )
- ﬁ { 195.65013, 191.18851, 59.37512[%] }
phase . . . . 59.
/\ OH BUTICEEE 1 KMAOOVII1_c-1-1df
U FICe:: 1611
21 MeO,C
o
o Phse Filename = C:\Users\delta\Dacuments\J
Author = delta
Sl 1 Experiment = single_pulse_dec.jxp
sample_Td = KMA-XXXVIIZ-1
;, 13 Solvent = CHLOROYORM-D
Creation_Time = 1-0CT-2011 11:34:48
C NMR (125 MHz, CDCls) veTie D YoEn naen
current_Time = 3-0CT-2011 15:55:52
w3 Comment = RMA-XXXVIII-1 ¢
e Data_rormat = 1D COMPLEX
Dim_size = 26214
Dim_Title = Carbonl3
“w Dim_Units = [ppm]
= | Dimensions =X
| site = JNM-ECX500
Spectrometer = DELTA2_RMR
< Field Strength = 11.62926421[T] (500[MHz])
pE q puration = 0.8388608 (8]
= 13¢
= 124.5010059 [MHz]
= 100 [ppn]
@4 = 32768
o X_Pr a4
X_Resolution = 1.1920929 [#z]
X_sweep = 39.0625 [kHz]
) X_Sweep_Clipped = 31,25 (kHz]
S Irr Domain = Proton
El Irz Treg = 495.13191398 [MHz]
F Irr_offset = 5[ppm]
3 Clippea - FALSE
- Scans = 20000
» 57 Total_scans = 20000
< 3
£ 3 Relaxation_Delay = 2(s]
2 3 Recvr_Gain = 60
3 ol e VW 111 L Temp_Get = 23.97d¢]
< 1 X_90_width = 3.
T T T T T T T T T T T T T T T T X_Acq_Time = 0.8388608[s]
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 g::h - iasl?::}
[ NI | L X_Pulse = 2.83333333(us]
P AN AN A\ EEme D
TRANE o 30 o e b0 8 R SS =0 IS €0 B0 00 Irr_Atn_Nos = 32.735(am}
IeeoILgIagLey ISTSRY © DS = Irr_Noise = WALTZ
e SRR ST Ead ] R - N Irr_pwidth = 92[us]
v O MR NP EOS %S R =] o ARR R Decoupling = TRUE
8 ARSHRARNSSSEIZ FRERRR @ AR
X : parts per Milfion : Carbon13
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C: \WINNMR98\COMMON\_DEFAULT.ALS
003

Mmoo oo

N

S~ 1.05
- 1.00

1.619

PPM|
T | T T T } T T T I T T T l T T T T I T T T T ] T T T [ T T T | T
8 7 6 5 4 3 2 1
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LE
7
3 F F
ER OBz
g
D MeO,CTY
<
b
o PhSe
g Sc
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i, "C NMR (125 MHz, CDCl5)
2]
<
=
sl
=
-
<4
*
<]
o
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~
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<
w
<
-
<
o
g 37 J
< LAV J J A
T T T T T T T T T T T T BARRRRRRS R ERRRENE]
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v X : parts per Million : 13C
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C: \WINNMRS8\COMMON\_DEFAULT .ALS
kma380041

T 323
—_ 2.37
) 1.63
N\ 1.66
. 0.65
~e 0.58
1.00

"l NMR (400 MHz, CDCl;)

=

PPM!
T
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JEOLS
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8

R Y

T 1 T
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£
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3
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g
&
]
©
-
r

X : parts per Million

T T
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aQ
§
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\ I
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13

-
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T T T T
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v
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—FH
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a
749

>

=3

4
522383 — 9
=3

70.1608

—--— ACQUISITION PARAMETERS ~—--
XXXV

Derived from:
File Name

Content
Creation Date

Revigion Date
Spac Site

Spec Type
Data Format
Dimensions
Dim Title

Dim Size

Dim Units
Field_strength
X_acq duration

1C NMR (125 MHz, CDCly) ==

X_prescans
X_resolution

Irr_offaet
Mod_return

Scans
Total_scans

X_90_width

Dac:
Initial wait

Nos_time
Relaxation_delay
Repetition_time
E:

Recvr_gain
Solvent

II-4-: 1
KMA-XXXVITI-4-1_c.5
a

KMA-XXXVIII-4-1

KMA-XXXVIII
29-SEP-2011

1-0CT-2011
ECA 500

~4-1_c
21:50:06

11:29:51

DELTA2_NMR
1D COMPLEX
x

13¢

26214

11.7473579[T] (500 [Mx
0.83361792(s)

13¢
125.76529768 [MHz)
100 [ppm]

32768

4

1.19959034 [Hz]
9.3081761 [kHz]

1H

500.15991521 [MHz]

5.0 [ppm] !
1

15000
15000

10.5(us]
0.83361792(s]
30[deg]
6.8([dB]
3.5[usl
19.6[dB})
21.6(4s]
WALTZ

TRUE

1ils]

TRUE

2[s}

2[s]
2,83361792(s]
single pulse_dec
60

= CHLOROFORM-D
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C: \WINNMR9B\COMMON\_DEFAULT.ALS

kma3800421

.10

.32

OBz -
F -
F
CO,Me
trans-6a .
"H NMR (400 MHz, CDCL5)
| ?
) i

————— 1.19

1.05
— 1.23
1.06

I L
e A

=
< JKMA-XXXVII-4-21 ¢ QBZ oy ' E Dl
F ---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
aexp( 2.0[Hzl, 0.0(s] )
trapezoid( u)[x), 0[%1, 80[%], 100[%] )
< zerofill{ 1
S COzMe ££8( 1, TRUE, TRUE }
ppm
tl" 63 Thase( 196.10838, 201.49743, 59.192{x] )
13 ans BAUTICHE :; KMA-XXXVII-4-21_c-1-1.jdf
C NMR (125 MHz, CDCl)
Filename = C:\Users\delta\Documents\J
@ Author = delta
=7 Experiment = single_pulse_dec.jxp
Sample_1d FMA-XXXVIIT-4-21
Solvent CHLOROFORM-D
Creation_Time = 13-0CT-2011 15:20:24
Revision_Time = 15-0CT-2011 11:02:19
Current_Tims = 15-0CT-2011 11:04:37
Comment = KMA-XXXVIII-4-21 ¢
Data_Format = 1D compLEX
Dim_gize = 26214
pim_Title = Carbonl3
~ Dim _Units = [ppm]
S Dimensions =x
Site = JNM-ECX500
Spectrometer = DELTAZ_NMR
rield Strength = 11,62926421[T] (500 [MHz])
X_Acq Duration = 0.8388608[s]
X_pomain = 13¢
X_Freq = 124.5010059 [stz]
X_Offast = 100 [ppm]
X_Points = 32768
X_Preacans =
—_ ¥_Resolution = 1.1920929 [Hz])
= X_Sweep = 39.0625[XHz]
X_Sweep_Clipped = 31.25[kHz]
Irr_Domain = Protom
Irr_¥req = 495.13191398 (MHz)
Irr_Offset = 5 [ppm)
Clipped = FALSE
Scans = 20000
© Total_Scans = 20000
5]
g Relaxation_Delay = 2[s]
g Recvr_Gain = 58
5 | I | 1 Teup_Get = 24.7[4¢C]
g o - L e . 4 X_90_Width = 8.5[us]
ISR} T T T T T T T T T YT T T T X_Acq_Time = 0.838860818)
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 :__:::1- . :D;?;gi
| | X_Pulse = 2.§3333333[us]
Irr_Atn_Dec = 22.735([4B]
o B 80 € 1) N U0 00 Ao —_ OV N O NN Irr Atn_Noe = 22.735[as]
noa NN DO =0 NS NN 1 S=NAG N = O Irr_Roiss -
a o NAONRG T T 9 NQE=MNAN—G ] anoovooad Irr_Pwidth = 92(us]
— — o0 o O \O 1N Ny =
E 8  ARARENRSSS FEERRdR 7 R#WR’S88Y becowiies - TR
- RANSEL BR R BA A B pavia
X : parts per Million : Carbonl3
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I C: \WINNMR98\COMMON\_DEFAULT.ALS
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DFILE C:\WINNMR98\COMMON\_DEFAULT.ALS

MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz

COMNT kma38002
DATIM Fri Sep 30 09:34:31 2011
. OBNUC 1H

EXMOD WNOH

OBFRQ 399.65
OBSET 124.00
OBFIN 10500.00
POINT 32768
FREQU 7992.01
SCANS 40
ACQTM 4.1001
PD 2.9000
PW1 5.80
IRNUC 1H

CTEMP 23.9
SLVNT CDCL3

EXREF 0.00
BF 0.12
RGAIN 16

§ PPM.|
T ! T T ! T T LI I | i T T I T . T
7 6 5 3 0
KMA-XXXVII-2 ¢
OTBS ---- ACQUISITION PARAMETERS —---—
/\ Derived from: KMA~XXXVIIT-2_
Meo C File Name = KMA-XXXVIII-2 c.d
- 2 Author =
<+ Sample ID -
Content = 2 ¢
Creation Date = 13-OCT-2011 04:56:26
Phse Revision Date = 13-0CT-2011 10:17:22
Spec Site = ECA 500
Sd Spec Type = DELTA2_NMR
13 Data Format = 1D COMPLEX
Dimensions =x
Dim Title = 13¢
C NMR (125 MHz, CDCl) Dia it Tue,
° Dim Units = [ppm!
& Pleld strength = 11.7473579(T] (500 (MK
X_acq duration = 0.83361792[s]
X a = 13c
X_freq = 125.76529768 [MHz]
X_offset = 100 [prm]
X _points = 32768
X_prescans =4
X_resolution = 1.19959034 [Hz]
X_swee; = 39.3081761 [kHz]
- Irr_domain = 1K
Irr_freq = 500.15991521 [mHz]
Irr_offset = 5.0[ppm]
< Mod_return -
& Soans = 20000
Total_scans = 20000
X_90_width = 10.5[us]
X_acq_tima = 0.83361792(s]
X_angle = 30[deg]
X_atn = §.8[dB]
X_pulse = 3.5[ua)
Irr_atn_dec = 15.6[dB]
Izr_stn_nos = 21.6[aB]
Irr_noise = WAI
Decoupling = TRUE
° Initial_wait = 1[s]
a- Noe = TRUE
os_time = 2{s]
Relaxation_delay = 2(s]
Repetition_time = 2.83361792[s]
Experiment = single_pulse_dec
Recvr_gain = 60
fg\ | Solvent = CHLOROFORM-D
2 ‘
" } MJ " hl " 5
! " "
i T T T T T T T T L T T T T
190.0180.0 170.0  160.0 150.0 140.0 1& 1%(”) 110.0 1000 90.0 80.0L K70.0 TO‘ 300 0.4 [
| e ; ! ‘
\ AN VAANN . é
=il ) - % §
g gazgazeNy gzay g B3t 2 die
g GRoRERAng R g 3w o AhA
] BEECSAN]S SERR i AL %
= LERURLRpRRR PR
bl X : parts per Million : 13C
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IWBS2-54_h -
\ 7 | E dEDL
h G
---— ACQUISITION PARAMETERS ----
Derived from: WBS2-54_h.1
File Name = WBS2-54_h.5
o Author = delta
S Sample ID = WBS2-54
¥ Content = WBS2-58_h
Creation Date = 3-FEB-2011 15:59:36
Revision Date = 4-FEB-2011 21:49:31
F F Spec Site = ECA 500
Spec Type = DELTA2_NMR
Data Format = 1D COMPLEX
Dimensions - X
R Dim Title =1
3 Dim Size = 13107
< OTBS : 8o b
& > Field_strength = 11.7473579{T] (500([MH
2 X_acq_duration = 1.74587904(s]
Meo C X_domain = 1K
2 X_freq = 500.15991521 [MHz]
X_offsat = 5.0[ppm]
. b X _points - 16384
‘ -1 mixture Tovescess
X_resolution = 0.57277737 [Hz]
1 X_sweep = 5.38438438 [kiz]
H NMR (500 MHz, CDCl) Irdemain -
9 3 Izr_freq = 500,15991521 [MHz]
Irr_offset = 5.0[ppm]
Tri”domain = 1K
] Tri_freq = 500.15991521 [MHz]
E Tri offset = 5.0 [ppm]
Mod_return =1
Scans -8
Total_scans =38
a X_80_width = 13.5[us]
n = 1.74587904[s]
< = 45[deg]
= 4.1[dB]
= §.75[usl
= Off
= Off
S = FALSE
ER Initial wait = 1[s]
3 Ralaxation_delay =
[ o Repetition_time = 6.74587504(s]
[ Experiment = single_pulse.ex2
| Racvr_gain = 36
{ Solvent = CHLOROFORM-D
[
!
T T T T AR B T 1 n._. 0
X X 7.0 6.0 5.0 4.0 .0 2. .
20 8.0 [ F I i\ L] N A
71\ / \
NN /NN N /N
E gg2g 83 Synegwsriosg g T gen
8§ 88 B8 222YuQERIRRIT §4 =23
~ TETT e memddNNNAEE o A S s
! X : parts per Million : 1H
‘WBS2-54_c
: JEeEOL
]
) R F <
--—— ACQUISITION PARAMETERS —---
Derived from: WBS2-54_c.l
File Name = WBS2-54_c.4
OTBS iy » s
sample ID = WBS2-54
Content = WBS2-54_c
] MeOZC Creation Date = 3-FEB-2011 22:21:47
S- Revision Date = 4-FEB-2011 21:35:47
s spec Site = ECA 500
; Spec Type = DELTA2_NMR
- 6d 2. 1 . tu Data Tormat = 1D COMPLEX
3 Dimensiona - X
e ( -1 mix re) Dim Title = 13c
13 Dim Size = 26214
C NMR (125 MHz, CDCI | ol il
. 9 3 Pield_strength = 11,7473579[T] (500 (Mt
2 X_acq duzation = 0,83361792(a}
X_domain = 13¢
X_freq = 125.76529768 [MHz]
3 X_offset = 100 [ppm]
< X_points = 32768
N X_preacans =4
X_resolution = 1.19959034 [1z]
X_sweep = 39.3081761 [kiz]
3 Irr_demain = 1H
<] Irr freq = 500.15991521 [MHz]
o Irr offsat = 5.0[ppm]
1 Mod_return =1
] = 8000
. = 8000
M = 10,5[us]
3 = 0.83361792(s]
3 = 30[dag]
ol = 6.8[dB)
37 = 3.5[us]
Irr_atn_dec = 19.6[dB]
Irr_atn_noe = 21.6[dB]
Izrr noise = WALTZ
< Decoupling = TRUE
“ Initial wait = 1ls)
Noe = TRUE
, Noe_time = 2[8]
Relaxation_delay = 2[s]
e Repetition_time = 2.83361792[s]
o Experiment = single pulse_dec
Recvr_gain = 60
% Solvent = CHLOROFORM-D
H
e =4
g - |
g | l l
<
- l R J N l l,u .
O 7 T T T T T T T T T T B S s B S s S
190.0180.0 170.0 160.0 150.0 140.0 13‘010 )1 (.ho 110.0 100.0 90.0 80.0 7?-0 60.0 ;0.0 40.(' ) :I 0‘L 200 100 [ |
| A / \ A
/ 74NN JANAN 7NN AN
w nhwbaaown =~
g B £2 93 §88 BgRgEs 8 g8
24 885333 iR 93 S8 ¢ meondgew @ o
R E&’G&*s?zﬁ [N an € wRenld8 %
=g japapapifipa
7] X : parts per Million : 13C
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C:\WINNMR9YS\COMMON\ DEFAULT.ALS
kma37189 B . B . . . . .

_—2.672
T~——2.662

PhSe
S12

"H NMR (400 MHz, CDCl5)

41

Vv 0.96

S JKMA-XXXVII-189 ¢
N
2] R F
=3
===- PROCESSING PARAMETERS ----
\ OH dc_palance( 0, FALSE )
sexp( 2.0[Hz], 0.0(a] )
o0 trapezoid( 0(%1, 0%, 80(%], 100(x] )
31 zarofill( 1 )
S £fe( 1, TRUE, TRUE )
rpm
phase( 190.78796, 172.59001, 59.192(%] )
- Phse BT :: KMAXOXVII-189_c-1-1.Jdf
S
S S12
13 b
©° C Q ~I R (125 MHZ, CD(i&ﬁmﬂ = C:\Users\dslta\Documents\J
S ‘Aunbr -
=3 Experiment = single_pulse_dec.j:p
Sample_Ta = EMA-XKXVII-189
golvent -
Creation_Time -
“ Revision_Tims = 21-SEP-2011 09:51:08
24 current_Time = 21-SEP-2011 09:53:43
=1
Conment: = KMA-XXXVII-189_¢
Data _Format = 1D COMPLEX
Dim_Size = 26214
g Dim_Title = Carbonll
= Dim_Units = [ppm]
=4 Dimensions -x
site = JNM-ECX500
Bpectrometer = DELTA2_NMR
- Field Strength = 11.62926421(T) (5000MH3])
=4 X_Acq Duration = 0.8388608(al
< in = 13¢
X_Freg = 124.5010059 [MHz]
x_offaat = 100 [ppm]
X_Points = 32768
Q X_Prescans =4
2 X_Resolution = 1.1920929 [#z]
< _swaep = 39.0625 (xuz]
X_Sweep_Clipped = 31.25[kHz)
Irr_Domain = Protoa
Irr_rrea = 495.13191398 [MHz]
= Irr_offaet = 5(ppm]
24 Clippaa = FALSE
e scana = 15000
® Total_Scans = 15000
8
5 Relaxation Delay = 2[s]
e Recvr_Gain = 60
RS Temp_Ge! = 24.5[aC]
£ x_90_wWidth = 8.5[us]
T T T T T T T T T T T T T T T T T T T T X_Acq _Time = 0.8388608(x]
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 50.0 40.0 300 200 100 O x—x_::vli = :Véﬂl;::
5 - 4.
) X_Pulse = 2.83333333[us]
| (I Irr_Ata_Dec = 22.735(dB]
- Irr_Ata_Noe = 22.735[aB)
L8283 3-3I8RE 283238 g S Tre_Noise = WALTZ
—xwnanEnn Y an Ao man o« < Irr_pwidth = 92[us]
—— —— = =Y =
HRAANREERZE RREERR a8 T |Preeiiee i
X : parts per Million : Carbon13
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s
< |KMA-XXXVII-190_c ; iy l E Dl
\ OBZ ---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )
sexp( 2.0(Hz), 0.0[s) )
trapezoid( 0[%1, O[%], 80IX1. 100(%] }
zerofill( 1)
£££( 1, TRUE, TRUE }
ppm
S PhSe phase( 190.59302, 185.78649, 59.00883[%] )
@ 5 BUFIZea % 12 KMAXOOKVII-189_c-2-1.Jdf
13 y
C NMR (125 MHz, CDCl1
s\delta\Documents\J
= dels
= single_pulse_dec.jxp
= KMA-XXXVII-189
= CHLOROFORM-D
Creation_Time = 21-SEP-2011 10:47:04
Revision Time = 22-SEP-2011 16:45:51
~ Current_Time = 22-SEP-2011 16:48:24
< Commant = EMA-XXXVII-190_c
Data_Format = 1D COMPLEX
Dim_size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm)
Dimensions =X
site = TNM-ECXS00
Spectromater = DELTAZ_NMR
Field_Strength = 11.62926421[T] (500 [MHz])
X_Acq Duration = 0.8388608[s]
X_pomain = 13¢
X_Fre = 124.501005 [MHz]
— = 100 [ppm]
: = 32768
i ans -
ution = 1.1920929 [Hz]
X_Sweep = 39,0625 [XHz]
X_Sweep_Clipped = 31.25[xHz]
Irr_Domain = Proton
Irr_rreq = 495,13191398 [MHz]
Irr_offset = 5 (ppm]
Clipped = FALSE
Scans = 24000
8 Total_Scans = 24000
g Relaxation Delay = (8]
g Recvr_Gain = 60
5 H | ‘ Temp_ = 24.6[dC]
8o & I X_90_width = 8.5[us
T T T T T T TE T T T T T i T T T T' T T X_Acq_Time = 0.8388608([s]
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 300 200 100 0 32«10 = :Dé?:g}
n =4,
L | (K] X_Pulse = 2.83333333[us]
= X Irr_Atn_Dec = 22.735[dB]
e - Irr_atn Nos = 232.735(d8]
g §SCz22388R0%eR  2833Ize 28898 g |Eee I
3 LR na—=Hangaoq NQZ QR ®in av o S Irr_pwidth = 92[ua]
8 SRARRRARARERNAS  RReCERR 2884 G |owcewiies -
L PABUBARA R RAERERRAEA PR BA PI R
X : parts per Million : Carboni3"
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C: \WINNMR98\COMMON\_DEFAULT.ALS
l kma37192
i iy
AN /o /
| /
F F
NN OBz

Me .

Te ¥

1 rs

. H NMR (400 MHz, CDCl3) [

I S S S S
PPM
‘ | I T T [ A R T
8 6 4 2 0
T
< {KMA-XXXVII-192_¢
\ OBZ ---- PROCESSING PARAMETERS ----
dc_vpalance( 0, PALSE )
sexp( 2,0[8z], 0.0[s] )
trapezoid( 0[x], O[x], 80{%]1, 100(%] }
s zerofill(
< £ft( 1, TRUE, TRUE )
Me =
phase( 201.22599, 192.03349, 59.00889(%] )
7e BUTICHIE :: KMA-XXXVII-192_c-1-1.jdf
C NMR (125 MHz, CD(ly)
Filename = C1\Users\delta\Docunents\J
e | Author = delta
=] Experiment = pingle pulse_dec.jxp
Sample_Td = KMA-XXXVIT-192
Solvent - -]
Creation_Tizme = 30-SEP-2011 12:17:37
Revision_Time = 3-0CT-2011 16:01:02
Jd Current_Time = 3-0CT-2011 16:02:07
Coument = KMA-XXXVII-192 ¢
Data_Format = 1D coMPLEX
Dim_size = 26214
4 Dim_Title = Carbonl3
o] Dim_Units = [ppm]
= Dimensions =X
Site = JNM-ECX500
Spectrometer = DELTA2_ NMR
rleld Stremgth = 11.62926421[T] (500[MHz])
X_Acq Duration = 0.838B60B[s)
X_Domain = 13¢
! = 124.5010059 [Muz]
i o = 100 [ppn]
i X_Points = 32768
| ans =4
- X_Resolution = 1.1920929 [Hz]
(=1 X ep = 39,0625[kHz]
X_Sweep_Clipped = 31.35[kKz]
Irr_Domain = Proton
1rr_Freq = 495.13191398 [t3)
Irr_Offset = 5[ppm]
Clipped = FALSE
Scans = 20000
© Total_scans = 20000
S
_5 Relaxation Delay = 2[s]
I Recvr_Gain = 60
g o " L l J ) A ‘ Temp_Get. = 24.2[4c]
| X_90_Width = 8.5[us]
T T T T T T N T T T T T T T T T T T X_Acg_Time = 0.9388608[s]
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 600 500 400 300 200 100 O ;_::no =30 lm}
L_Atn = 4,
X_Pulse = 2.83333333[us]
Irr_Atn_Dec = 22.735[4B]
- - Irr_Atn_Noe = 232.735[4B]
& REBRRRTESIERS 287838 8 S Irz_Noise = Wiz
- et oot Nor oM & < Irz_Pwidth = 92[ua]
—— 06 o0 =
g NSRAEEBERESEY SREEEE S § |vecouwting e
X : parts per Million : Carbori13
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[ C:\WINNMRI8\COMMON\_DEFAULT.ALS
kma37178

1.650
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OMe
N H
Me” ©

© SePh
S13 |

"H NMR (400 MHz, CDCl;)

.04
3.23
3.06
5.09
1.05

1.01
0.85

&
< {KMA-XXXVII-178 ¢ OM
[
= _N OH
o M ---- PROCESSING PARAMETERS ----
e dc_palance( 0, PALSE )
sexp( 2.0(¥z], 0.0[s] )
trapezoid( 0{%], 0(%], 80[%], 100[%] )
O zerofill( 1 )
f!t( 1, TRUE, TRUE )
e SePh Dhase( 194.77363, 196.04235, 59.192[%] )
< phase( 0, 0, 50[%] )
S13 Teferance( 77.12541(ppm], 77{ppm] )
13 RUTICHR | KMA-XXXVII-178_c-1-1.jdf
C NMR (125 MHz, CDCly) ,
24 Filename te un\ann\nocuunu\a
Au xr -
Experiment = linqlo_puls. dec.Ixp
Sample_Id = EMA-XXXVII-178
Solvent = CHLOROFORM-D
Creation_Time = 7-SEP-2011 12:27:05
Revision_Time = B8-SEP-2011 14:21:56
<] Current_Time = §-SEP-2011 14324141
=
Comment » KMA-XXXVII-178_¢
Data_rormat = 1D COMPLEX
Dim_gize = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm}
I Dimensions =X
S Site = TNM-ECX500
Spectrometer = DELTA2_NMR
Field Strength = 11.62926421[T] (500 [MHz])
X_Acq Duration = 0.8388608(s)
X_Domain = 13¢
X_Treq = 124.5010059 [MHz)
Il X_Offset = 100 [ppm]
< X_Points = 32768
X_Prescans -
x_n.-emnon = 1.1920929 [H3]
= 39.0625 [kHz]
i X snep Clipped = 31.25([xHz]
i Irr Domain = Proton
— I Irz_rrea = 495.13191398 (MHz]
S | Trr_otfset = 5[ppm]
Clipped = FALSE
Scans = 10000
© Total_Scans = 10000
Q
_5 Relaxation Delay = 2([s]
Recvr_Gain = 60
5o . J | Tamp_Get - 24.414C]
2 X_90_width = 8.5[us)
T T T T T T T T T T T T T T T T X_Acq_Time = 0.8388608(s]
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 400 300 200 100 O UU:vl- - ioé?gl
n -4
| X_Pulse = 2,83333333 [us]
| Irr_Atn Dec = 22.735[dB]
L < Irr_Atn_Noe = 22.735[a8]
2 BE8% JLEIgT 288 8 Trr_Noise = WALTZ
% Tooa RO =5 - Irr_pwidth = 92[us)
8 - [ = -
g Haay RERTEST et ? o |ecsitag - e
X : parts per Million : Carbon13
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C:\WINNMR98\COMMON\ DEFAULT.ALS
kma37186

DFILE C:\WINNMR98\COMMON\_DEFAULT.ALS
omo\vowv.—amqnm.«memwmmvmvmowmohvmlmmmnoe\mrhmmog;wgggafgzggggggg COMNT kma37186
R R N R BRNLNAREE35058302020008R8 RN AR abRaIS T3S SY88 | oAt Mon Sep 12 09:08:19 2011
N R e RN rE AR e E RN R~ B O OO EEI B BEVEMEAMNENONOOONNNNNNNNNNNNNNN=O | OBNUC 1H
nuunmluu;ljuw|\1J;1|HJ|\|1H)|J/J}II)II\!’j{llllllll\\_I» EXMOD  NON
= = %’R{Tw,' OBFRQ 399.65 MHz
- OBSET 124.00 Kiz
9 o OBFIN 10500.00 Hz
o < POINT 32768
” FREQU 7992.01 Hz
SCANS 40
OH ACQTM 4.1001 sec
PD 2.%000 sec
PW1 5.80 usec
IRNUC 1H
CTEMP 24.5¢
SLVNT CDCL3
NN SePh EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 15
[ COzMe
o .
S14
H NMR (400 MHz, CDCl3)
-
a
N o~
- m - 8 o
> o - o
© o ,
| #
1
|
, 1 \ \‘ !
L ]
I ) o R
PPM
‘Ill’llllll‘llllyl\iill(‘Illl\lllflll[ll
8 7 6 5 4 3 2 1 0
KMA-XXXVII-186_c
Y
] § d &
1 % G
-
N ] —=-+ ACQUISITION PARAMETERS =-—=-
- Derived from: KMA-XXXVII-186_c.1
X SePh Fila Name = KMA-XXXVII-186_c.3
- Author = delta
-] Sample ID = KMA-XXXVII-186
Content = KMA-XXXVII-186_c
Creation Date = 14-SEP-2011 15:02:39
w1
- COZMe Revision Date = 15-SEP-2011 10:05:31
Spec 8ite = ECA 500
A1
- Sl4 Spec Type = DELTA2_NMR
- 13 g:tl l':mt - ;D COMPLEX
] mensions -
\ * “C NMR (125 MHz, CDCl3) Taunmt lhe
] Dim Size = 26214
- Dim Units = [ppm]
-] Field strength = 11.7473579[T] (500(MH
X_acq_duration = 0.83361792(s]
X_domain = 13C
‘ - X _fraq = 125.76529768{MHz]
X_offset = 100 [ppm]
X_point = 32768
< X_prescens =4
-- X_resolution = 1.19959034(Hz]
X oD = 39,3081761[kHz}
7 Irr_demain = 1K
< Irr_freq = 500.15991521 [MHz]
| Irr_offset = 5.0([ppm]
© Mod_return -
&7 Scans = 3801
! Total_scans = 3801
';, X%_90_width = 10.5[us]
X_acq_time = 0.83361792([a]
X_angle = 30[deg]
% | X_atn = 6.8[aB]
e X_pulse = 3.5[us]
: 1 Irr_atn dec = 19.6[dB]
v - Irr_atn_noe = 21.6{dB]
‘ < Irr_noise = WALTZ
Decoupling = TRUE
! - Inicial_wait = 1[a]
s Noa = TRUE
Noe_tima = 2(s]
“ i Relaxation delay = 2[s]
< { Repetition time = 2.83361792(s]
Experiment = single pulse_dec
Raecvr_gain = 60
@ o Solvent = CHLOROFORM-D
2 s
£
2 g |
g :
- F | | S
o o i " " h
! T T T T T T Ty — T T T LR I | e
‘ 190.0180.0 170.0 160.0 150.0 140.0 13?0 1120.0 1100 1000 90.0 800 700 60.0 T}.O 40,0 300 200 10.0
‘ ’ / \\, \ A\\ ‘ I
w «Q - I
w L] BNOAY hgﬁ N b4 d
“ o
g 3 S3A8RY RRE 8 @ a%
| 1 aa88d
X : parts per Million : 13C

40



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012
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E
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TN 2.10

1{

OBz

. SePh

COZME

5t

"H NMR (400 MHz, CDCl

PPM

3)

8 2 0
=
T dEDL
OBz
~
ST ~-~- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
( 2.0[Hz], 0.0[8] )
trapezold( 0[%], 0[%], 80[x], 100(%] )
zerofill( 1)
£ 1, TRUE, TRUE )
X SePh ma
© phase( -169.27139, 196.37312, 59.00889[%1 )
° RFICH%:: KMAOOVII-187_c-1-1.Jdf
CO,Me
ptls Sf Filensme = Ci\Users\dslta\Documents\J
< 13 Author -
C NMR (125 MHz, CDCI AL N
Z, 3 Sample_1a = KMA-XXXVII-187
Solvent = CHLOROFORM-D
Creation_Time = 15-SEP-2011 16:38:25
Revision_Time = 16-SEP-2011 10:16:31
< Current_Time = 16-SEP-2011 10:117:50
< Comment = KMA-XXXVII-187_¢
Data_rormat = 1D COMPLEX
Dim_gize = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X
«] Bite = JNM-ECX500
e Spectrometer = DELTAZ_NMR
Field_strength = 11.62926421[T] (500({MHz])
X_A ation = 0.8388608[s]
X_Domain = 13¢
X_Freq = 124.5010059 [MHz]
~ X_Offaet = 100 [ppm]
o] X_points = 32768
X_Prescans = 4
X_Resolution = 1.1920929[Hz]
. = 39.0625 [XHz]
= 31.25[kHz]
= Proton
= 495.13191398 [MHz]
=1 = 5{ppm)
e Clipped = FALSE
Scans = 4000
o Total_Scans = 4000
3
_5 Relaxation Delay = 2(s]
Recvr_Gain = 60
E [ Temp_Gat = 24.3[dC)
2 e X_90_Width = 8.5(us]
s T T T T USRI T T T T T T T T T T T T T X_Acq_Time = 0.8388508(s]
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 30.0 20.0 100 O xx__:::h - :03::}
} X_Pulae = 2.83333333[us]
/\ ! Irr_Atn_Dec = 22.735[dB}
= Irr_Atn_Noe = 22.735[aB]
3] 22R8ImmaR R8T R g 28 8 Trr_Noise = WALTZ
Qe QA YNMM G N o i ] 2% g Irr_Pwidth = 92[ua]
gy SRR N = g8 5 |vecowting -
— BURIHRLRL L R R RS
X : parts per Million : Carbon13
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A
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DFILE C:\WINNMR98S \COMMON\_DEFAULT .ALS
S | COMNT kma37191
< DATIM Tue Sep 20 08:58:48 2011
o OBNUC 1H
J EXMOD NON

OBFRQ 399.65 MHz

OBSET 124.00 KHz

OBFIN 10500.00 Hz

POINT 32768

FREQU 7992.01 Hz

SCANS 80

ACQTM 4.1001 sec

PD 2.9000 sec

PW1 5.80 usec

IRNUC 1H

CTEMP 23.8 ¢

SLVNT CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 14

MeOQC/\\//\T/OBZ

Me
7f  and

OBz
M602C
6f
"H NMR (400 MHz, CDCl5)

PPM:

Trva-xoovm-o1 ¢ ) -
| MeOzC/\/\( dEDLéE?
Me —--- ACQUISITION PARAMETERS —---
Derived from: KMA-XXXVII-191 c.1
7f and File Name = KMA-XXXVII-191 c.S
N Author = dalta
- Sample ID = KMA-XXXVII-191
Con:cl;l: = KMA-XXXVII-191_c
Creation Date = 20-SEP-2011 22:09:34
OBz
Revision Date = 21-EP-2011 15:46:29
Meo C Site = ECA 500
2 = DELTA2_ NMR
Data Format = 1D COMPLEX
‘;f Dimensi =x
Dim Title = 13C
13 Dim oais < ot
nits = [ppm]
24 C NMR (125 M"Z, CDC]3 1e1d stremgth = 11.7473579[T] (500 (M
X_acq @uration = 0.83361792(s
X_dcmain = 13c
X_freq = 125.76529768 [MHz]
X_offset = 100 ppm]
X_points = 32768
X_prescans -4
X_resclution = 1.19959034([Hz]
X P = 39.3081761[kHz]
4 Irr_demain = 1H
Irr_freq = 500.15991521 [MHz]
Irr_offset = 5.0[ppm]
- Mod_return =1
&1 Scans = 10000
] Total scans = 10000
1 %_90_width = 10.5[us]
] X_acq_time - 0.83361792(a]
] x"angle = 30[dag]
1 X_atn = 6.8[dB]
X pulse = 3.5[ua]
] Irr_atn_dec = 19.6[4B]
Irr_atn_noe = 21.6[4B)
1 Irr_noise = WALTZ
’ Decoupling = TRUE
1 Toitial wait - ils
E, Noe = E
Nos_time 2[8]
Relaxation_delay [£3
Repetition time .83361792(31
] riment single_pulse_dec
- K Recvr_gain = 60
E ; Solvent = CHLOROFORM-D
K
. 1 | ol l L - I\
T T T T T T T T T T T T T
190.0180.0 }70.0| 160.0 150.0 140.0 mo 120.0 110.0 1000 90.0 80.0 7 .‘0k 60.0 10.0 4ﬂ§ \PO.D Z(to 10.0 T
\ /\ /7N A [ /1 \\ /Jf\ L
1) w aex oo 3
35%5 3 8zZgags Rﬁ gﬁa 4] §§ 2g Ea;é g
3% a8 & 379988 48 =88 g ®8%dE @8R s i
i Gin : § ] = Q% Sa :
88 g8 § HERARN KR8 88% @ ¥0REIT Q8RR
M X : parts per Million : 13C
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10 8 [ 4 2 1]

KMA-XXXVI-L19_c ‘
- O )
~
oy
- ACQUISITION PARAMETERS ---—
- arived from: KMA-XXXVII-119 c.1
- SePh File Name = KMA-XXXVIT-119_c.4
Author = delta
wd Sample ID = KMA-XXXVII-119
23 Content = KMA-XXXVII-119 c
OBn Creation Date = 5-DEC-2011 11:29:27
] Revision Date = 5-DEC-2011 15:09:17
= Spec site = ECA 500
o 13 Spec Type = DELTA2_MMR
= 3C NMR (125 MHz, CD,CI R DEERE
1 9 2 2 Dimensions =X
“ Dim Title = 13¢
o Dim size = 26214
- Dim Units = [ppm]
R Fleld strength = 11.7473579{T] (500 [MH
= X_acq duration = 0.83361792(s]
- in = 13C
- ! X_freq = 125.76529768 [1Hz]
. X_offset = 100 [ppm]
- X_points =
X_prescans =4
X_resolution = 1.19959034[Hz]
2 X_sweap = 39.3081761[kHz]
A Irr_domain = 1K |
Irr_freq = 500.15991521 [MHz]
o ] Izrr_offset = 5.0[ppm] |
S Mod_return =1
Scans = 1551
~ Total_scans = 1551
< X_90_width = 10.5[us]
X_acq_time = 0.83361792[a]
| 1 X_angle = 30[deg]
| < X_atn = 6.8[dB)
X _pulse = 3.5[us]
n Irr_atn_dec = 19.6[dB]
| 1 Irr_atn_nce = 21.6[48]
Irr_noise = WALTZ
. Decoupling = TRUE
34 Inieial wait = 1(s]
Noe = TRUE
| Noe_time = 2[s]
[} Relaxation delay = 2[s]
< Repstition_time = 2.83361792([s}
Experiment = single_pulse_dec
a8 Recvr_gain = 60
7 < Solvent = METHYLENE-CHLORL
g
= |
=3
el
i
T T T T T T T T T T T T T SRR R |
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140,0 1. LO‘ 120.0 110.0 100.6 90.0 80.0 ‘70.7 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
)/ |
/1 AN LA
a w aQ
z SRS B ggasss
g S598EE G §43zaq
a gdz 5 L &
8 B N Swmwninwin
2 pepis p R
m X : parts per Million : 13C
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major-11 3
1
H NMR (400 MHz, CDCl;)
& 2 9
- . o
8 3 4 y
o~ N o o~ /
N /'
/ / )
[ ) i
!
| [
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PPM
T T T T T T T T ‘ T T T T | T T T ! T T T | T T T I T T T | T T
B 7 6 5 4 3 2 1 0
f
i JKMA-XXXVIII-121-2 ¢ "
< R F
NE
© EtO OTBS
q ---- PROCESSING PARAMETERS ----
BE dc_balance( 0, FALS
o 1) sexp( 2.0(Hz], 0.0(s] )
3 S Ph b'”;;:i?(lo)ﬁ]: 0[%], 80[%], 100(%] )
gera
~ e ££t{ 1, TRUE, TRUE )
1z ppa
=3
OBn phase( 186.35637, 202.4343, 59.192(%] )
3 . 1 1 EUF(CER: : KMAXOXVII-121-2_c-1-1.jdf
® major-
¥ 13
=
i C NMR (125 MHz, CDCly)
3 Filename = Ci\Users\delta\Documents\J
3 Author -
< Experinant = single_pulse_dsc.ixp
Sample_Id = KMA-XXXVIII-121-2
- Solvent = CHIOROFORM-D
B E Creation_Time = 24-OCT-2011 15:21:34
S ion_Time = 26-0CT-2011 15:02:59
3 Current_Time = 26-0CT-2011 15:04:14
] Comment = KMA-XXXVIII-121-3_c
i Data_Format = 1D COMPLEX
= Dim_gize = 26214
E pim_Title = Carbonl3
Dim_Units -
—3 Dimensions =X
=3 site = JNM-ECX500
E Spectrometer = DELTA2_NMR
® Field Stremgth = 11.62926421[T] (500[MHz])
EE X_Acq Duration = 0.8388608 [a]
=3 = 13¢
3 = 124.5010059 [MHz]
= 100 [ppm!
o = 32768
3] s =4
< X_Resolution = 1.1820920 [#z)
3 X_gweep = 39.0625 [XHz)
X_sweep_Clipped = 31.25[kHz]
33 Irr_Domain = Proton
=4 Trr_Fr = 495.13191398 [MHz]
I = 5[ppm]
3 < = FALSE
o~ = 20000
8 g Total_Scans = 20000
=¥
g 3 | Relaxation Delay = 2[a)
'g ‘1 l L ‘ Recvr_Gain -
T _Get.
‘_g o | L ") " I x:‘!?l_';dth
T T T T T T T T T T T T T T T T T T X_Acq_Time
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 600 50.0 40.0 300 200 100 O X_Angle 6[“na
X_Atn =- 4.
| | , X_Pulse = 2.83333333[us]
= / \ Trz_Atn_Dec = 22.735[4B]
© o= FeBRNOn RS DD =00 O s N SR =D =y IFT-AtaNos = 22.7350481
< N OO —~0 TN nosToovmaooY “© RO =0 N\DO N — & (N og Irr_Noise = WALTZ
nae el Advicinhiie el aeeEainato o VLN E a0 SN Irr_pwidth = 92[us]
o] - NN N A MEeESa S =S e v A e ™ S e v pecoupling = TRUE
L0 o NN O ——— ~ &~ - < PAPAIPARN gl iy 70T
o ~AREBRRR SE8
X : parts per Million : Carbonl3
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8 7 6 5 4 3 2 1 [¢]

IKMA-XXXVII-121-1_¢
---- PROCESSING PARAMETERS ----
dc_balance{ 0, FALSE )
O sexp( 2.0[Hz], 0.0[s] )
SePh trapesold( O[x], OIKI. 80TX1, 100[%1 )
200!
e ££c( 1, TRUE, TRUE )
OBn Phase( 195.84274, 187.81552, 59.00885[%] )
minor-11
2y C NMR (125 MHz, CDCl
© z, 3
Filename = C:\Users\delta\Documents\J
Author = delta
Experiment = single_pulse_dac.jxp
sample_1d = KMA-XXXVIII-121-1
Solvent = CHLOROFORM-D
Creation_Tims = 22-0CT-2011 11:18:05
Revision_Tims = 26-0CT-2011 15:13:11
Current_Tizme = 26-0CT-2011 15:13:43
Comment = KMA-XXXVIII-121-1 ¢
Data_Yormat = 1D COMPLEX
Dim_Size = 26214
Dim_Title = carboni3
Dim_Units = [ppm]
Dimensions =X
it = INM-ECX500
Spectrometer = DELTA2_NMR
—
= rield strength = 11.62926421[T] (500 [MHz])
X_Acq Duzration = 0.8388608[s]
X_Domain = 13¢
X_rreq = 124.5010059 [Hz]
X_Offset = 100 [ppm]
X_Points = 32768
X_prescans -
X_Resolution = 1.15920929 [Hz]
X_sweep = 39.0625 [kAz]
X_sweep_Clipped = 31.25[kHz]
Irr_Domain = Proton
Irr_Freq = 495.13191398 [MHz]
Irr_Offset = 5{ppm]
Clippea = FALSE
scans = 20000
© Total_Scans = 20000
8
_§ Relaxation_Delay = 2[s]
Recvr_Gain = 60
2 J J l J l Temp_Get: = 23.6(4c]
2o \ " " " o X_S0_Width = 8.5[us]
T T T T T 7 T T T T T T T SARRBARRER T T X_Acg_Time = 0.8386608 (8]
190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 50.0 40.0 30.0 200 100 O ;:;:vl- - iog?;:}
n -4
| [ x_pulse = 2.63333333[us]
\ | Tr_Atn_pec = 22.735[dB]
2o S & w0o QD 0 1 = O ~ St~ i = L & oo | TET_Atn_Rae = 22.735[d8]
v Oy LN ONY nown WO St — W<t 00t $ ocoaNoO O =~ N b= | Irr_Noise = WALTZ
na S CHomRNNn A= NEEmunatg ] B8N T58 S5O Iy _pwiath = 52[us]
@ SN S e a——~Sem “ - bRkl S < ¥ | pacoupling = TRUE
R AN NN N N S -« QNN T
—_— SRERRES 2RSS
X : parts per Million CarbonT3
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f C: \WINNMR98\COMMON\_DEFAULT.ALS

OBn

- major-12
'"H NMR (400 MHz, CDCl,)

3.25

1545

DFILE C:\WINNMR98\COMMON\_ DEFAULT.ALS
COMNT

DATIM Sun Oct 09 12:07:31 2011
OBNUC H

EXMOD NON

OBFRQ 399.65 MHz

OBSET 124.00 KHz

OBFIN 10500.00 Hz

POINT 32768

FREQU 7992.01 Hz

SCANS 40

ACQTM 4.1001 sec

PD 2.9000 sec

PW1 5.80 usec

IRNUC 1H

CTEMP 23.4 ¢

SLVNT CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 13

13C

6
KMA-XXXVIII-122-2 ¢ |
|
3 ———— ACQUISITION PARAMETERS —-—--
A4 Derived from: KMA-XXXVIII-122-2 c.1
= KMA-XXXVIII-122-2_¢C.4
Author = delta
Sample ID = KMA-XXXVIII-122-2
Content = RMA-XXXVIII-122-2_c
Creation Date = 14-0CT-2011 01:52:49
Revision Date = 14-OCT-2011 10:26:24
< Spec Site = ECA 500
r}
1 Spec Type = DELTAZ_N®R
1 Data Format = 1D COMPLEX
] Dimensions -X
] Dim Title = 13c
] Dim Size = 26214
Dim Unit: = [ppm]
] Field_strength = 11.7473579[T] (500[MK
e X_acq duration = 0.83361792[s]
S X_doma. = 13C
1 _freq = 125.76529768 [¥Hz]
1 x offset 100 [ppm]
1 X_points 32768
1 X_prescans 4
3 X_resclution = 1.19959034 [Hz]
N X_sweep = 39.3081761 [kHz]
B Irr_domain = 18
N Yrr_freq = 500.15991521 [MHz]
S Irr_offset = 5.0[ppm]
L Mod_return -1
N Scans = 20000
z Total_scans = 20000
- X_90_width = 10.5[us]
5 X_acq_time = 0.83361792(a]
X_angle 30[deg}
] x_atn = 6.8[dB)
e X _pulse = 3.5[us)
a7 Irr_atn_dec = 19.6[d4B]
] Izr_atn noe = 21.6[a8]
] Irr_noise = W
] Decoupling = TRUE
] Initial_wait = 1[s]
1 Noe = TRUE
q Noe_time = 2[8s]
1 i Relaxation delay = 2[s]
1 | Repetition time = 2.83361792(s]
& i imant. = single_pulse_dec
Recvr_gain = 60
'g 1 Solvent = CHLOROFORM-D
g ]
% ] Me R F
E ) L | | | N OTBS
e e . o S MeO
190.0180.0 170.0 /KO.U 150.0 14010 I% 12(?0 1100 1000 90.0 ?0 0 | TO 40.0 ?.0 20.
\ \
il | A /
I
33 32938 258 82 2 i 3 £ SePh
B 85°8Y =3 g9 8 88389 §
B 1Y wad KRG ¥aE o v A v Y OBn
8¢e 5"5"'&5 BEI RRRERE ¢ 4 288488
258 849888 222 .
X : parts per Million : 13C major-12
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l C: \WINNMR98\COMMON\_DEFAULT.ALS

kma3712212 N
. DFILE C:\WINNMR98\COMMON\_DEFAULT.ALS
SETS4S352385930S P28 5520050200 NSS8Y 0SS 5RATRRERS COMNT  kma3712212 -
RIS R R R S R R R R S LA o A PR DATIM Mon Oct 10 12:51:21 2011
L e L el e vvvvv«-«-«mmmmnqsmmmmmm I o P P P OBNUC 1H
L\l\\ ( { K ) LLLLL |1 | Exmop Now
3 ( r \\tl\ ol OBFRQ 399.65 MHz

OBSET 124.00 KHz

OBFIN 10500.00 Hz

POINT 32768

FREQU 7992.01 Hz

SCANS 40

ACQTM 4.1001 sec

PD 2.9000 sec

PW1 5.80 usec

IRNUC 1H

CTEMP 23.4 ¢

SLVNT CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 13

9

——_9.35

Me F_F

_N OTBS
MeO

2.09

© SePh

OBn
minor-12
'"H NMR (400 MHz, CDCls)

PPM|

-
a—
-
N
°

IKMA-XXXVII-122-12_¢2

e JEOL S

N OTBS ---- ACQUISITION PARAMETERS ----

-
Meo Derived from: KMA-XXXVIII-122-12_c2.6
File Name = KMA-XXXVIII-122-12 c2
Author = dalta
q 0 Sample ID = KMA-XXXVIII-122-12
Content = EMA-XXXVIII-122-12_c2
SePh Creation Date = 16-0CT-2011 21:18:44
Revision Date = 17-0CT-2011 17:32:17
OBn Spec Sita = ECA 500
. Spec Type DELTA2_NMR
]/nlnor_lz Data Format 1D COMPLEX
1 Dimensions x
13 Dim Title 13¢
C NMR (125 MHz, CDCI man i
z, 3 Dim Units Ippml
| Fleld strength 11. 7473579!’:! (500 [ME
X_acq_duration 9,83361753 (s
N 125.76529768 [Maz)
100 {ppm)

X_po: 32768
X _prescans
X_resolution

!

4
1.19959034 [Hz]

X _sweep 39 3081761 [kHz]
Irr_domain

] Irr_freq 500 15991521 (MHz]
Irr_offset 0 [ppma]
Mod_return

b Sc 40000
Total_scans 40000

= X_90_width 0.5[us]
X_acq_time 0.83361792[a]
X_angle 30({deg]

3 X_atn 6.8[as)

lse 3.5[us]

Irr_atn_dec 19.6[as]
Irr_atn noe 21.6[4B]

] Irr_noise WALTZ
Decoupling

Initial wait
Noe

Noe_time
Relaxation_delay

a]
Repetition time 2.83361792(a)

Experiment single_pulse_dec
Recvr_gain
Solvent CHLOROFORM-D

|

1.0 20 3.0 40 50 60 7.0 80 90 100 11.0 120 13.0 140 150 160 17.0 180 19.0

(Billions)

. JMLLm tk Jhltt

0

L A o' S

19001800 170.0 1600 1500 140

13.‘ 12‘0 110‘0 ‘100.’0 90.0 80.0 .0 '60 0 40.0 ?150 0 10.0 [
DRI AT T ™A™ "
g3e3e 323 fag g ¢ it

X : parts per Million : 13C
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OTBS E
5
© i
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OBn
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1
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b
2 o=
d Z
8 g 2
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& 8 g g
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1
1
|
W L ok ) JL
L M AR . R
PPM|
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| EMA-XXXVII-126-3 ¢
—--- ACQUISITION PARAMETERS ----
° Derived from: KMA-XXXVII-126-3_c.3
bE 7ile Name = FMA-XXXVII-126-3_c.4
Bevie X Sacoov:
Sample ID - X0 1-126-3
MeOZC SePh Content. = MA-XXXVIT-126-3_c
Creation Date = 31-0CT-2011 17:33:10
OBn Revision Date = 2-NOV-2011 20:56:37
. Spec Site = ECA 500
maJOF_(E)_13 Spec Type = DELTAZ_JMR
° 13 Data Format = 1D COMPLEX
$ | Di .ons -X
N C NMR (125 MHz, CDCl3) Din Titie e
> Dim Size - 26214
Dim Units = [ppm]
Field stremgth = 11,7473579(r] (500D
X aca furation = 0.83361792(s]
X_domain
X_freq 2 135 vesa9760 s
X_offset = 100 [ppm]
X points = 32768
P X_prescans
] . X_resolution = 1.19989034 [Hs]
X_sweep = 35.3081761 [kEx]
| T5x_domatn - 1x
Trr_freq = 500.15991521 [Mate]
Irr_offset = 5.0[ppm]
Mod_re -1
Scans = 10000
Total_scans = 10000
X_90_width = 10.5[us]
e ] X acq_time = 0.83361792[s]
& x_angle = 30[deg]
X atn = 6.8[aB]
| X pulse = 3.5(us}
Irr_atn_dec = 19.6[as]
| Ire_a = 21.6[48] !
Irr_noise = WALTZ
oupl. = TRUE
Initial wait = 1[8s]
- TRUE
= 2(s]
3 u:l.u-uon_uny - 2[s]
= Repetition time = 2.83361792(s]
Experiment = single pulse_dec
Recvz_gain - 60
% Solvant = CHLOROFORM-D
5
<
i |
T T T T T T
m 1100 100-0 90-0 %7 60.0 0 400 300 200 100
! A\ A 1

/

-0.0219— <
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T | : T
190.0180.0 170.0 160.0 1500 uj
8
85
a9

1652772 ——

X : parts per Million : 13C
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10.10

2.90

. 1.05

., 1.00
e
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. 0.91
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~——0.092

369

F

hﬂe()z(l

DFILE C:\WINNMR98\COMMON\_DEFAULT.ALS
COMNT kma371262
DATIM Thu Oct 13 17:12:29 2011
OBNUC 1H
EXMOD NON
OBFRQ 399.65 MHz
OBSET 124.00 KHz
OBFIN 10500.00 Hz
POINT 32768
FREQU 7992.01 Hz
SCANS 40
ACQTM 4.1001 sec
PD 2.9000 sec
PWl 5.80 usec
IRNUC 1H
CTEMP 2.1 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
| RGAIN 15

Fo
OTBS

SePh
OBn

minor-(E)-13

= NMR (400 MHz, CDCl;)

7 6 5 4 3 1 0
= dEDL @
==== ACQUISITION PARAMET!
Derived from: KMA-XXXVII.
File Name = KMA-XXXVII.
o Autbor = delta
: Sexple ID - =~XXXVIT-126—
N Content = —XXXVI:
MeO2C SePh Creation Date = 23-0CT-2011 07:0
OBn Revision Date = 29-0CT-2011 13:
Spac Sita = ECA 500
minor-(E)-13 spac - omunaa o
Data Format = 1D COMPLEX
13 ni:an:icu =z
D Title - IC
C NMR (125 MHz, CDCl3) g I 3%
Dim Units = [ppm}
= Field_strength = 11.7473579[T] (500([MH
- X_scq duzation = 0.83361792[s]
= = 13¢
X freq = 125.76529768 [MHz]
X_offset = 100 [ppm]
X_pointa = 32768
X_prescans =4
X_resolution = 1.19959034 [Hz
X aweep = 35.3081761 [kz)
Irr_domain = 1H
Irr freq = 500.15991521 [MHz]
Irr _offset = 5.0{ppm]
|_return -1
2 Scans = 20000
o Total_scans = 20000
X_90_width = 10.5{us]
X_acq_time = 0.83361792[s]
X angle = 30[deg]
X atn = §.8[AB]
ae = 3.5(usl
Ixzr_atn_dec = 19.6[AB]
Irr_atn_nos = 21.6lasl
Trr_noise = WALTZ
i Dacoupling = TRUE
i Initial wait = 1[s]
< Noa = T
- Nos_time = 2(s]
Relaxation_delay = 2{a}
Repetition time = 2.83361792[a]
Experiment = single_pulse_dec
Recvr_gain = 60
5 i Solvent = CHLOROFORM-D
i ‘
s klll ,Lm \ t )
R T | T T T T T T T T T T
190.0180.0 170.0, 160.0 150.0 MOX S t\ﬂ? p 1100 1000 900 800 (f .0 300, 200 9
/
//\\{<§:\ /h\\\ % ‘ i L&\
-3 a o aQ I
2 §38zsHR2a8 ¢z & 88 28 2 ggéa
2 § oYRRS 268 g & g2 © 0
g EREEFF RIS RFredd  dgg  d4 4 7T
o~
g ERERAARNRS
X : parts per Million : 13C |
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g
2
R F 3 h")
1 =
-
OTBS ---- ACQUISITION PARAMETERS —----
Derived from: wbs_HPLC3_h.1
o M File Name wbs_HPLC3 h.d
Iy - Author delta
£ - Sample ID = wbs_HPLC3
OMe ~ Content = wbs_EPLC3_h
OBn Creation Date = 2-MAR-2011 16:22:17
Revision Date = 3-MAR-2011 19:32:33
- 14 (2 6. 1) Spec Site = ECA 500
g 1 Spec Type = DELTA2_NMR
Data Format = 1D COMPLEX
"H NMR (500 MHz, CDCl3) Dimemsions -3
] Dim Title = 11
1 Dim Size = 13107
e Dim Units = [ppm]
2 Field_strength = 11.7473579[T] (500 (MH
X_acq duration = 1.74587904[s]
X_dcmain = 1H
X_freq = 500.15991521 [MHz]
X_offsat = 5.0[ppm]
- i X_points = 16384
=l 1% X_prescans =1
@ (h- X_resolution = 0.57277737 [Hz]
= 9.38438438 [kHz]
: =10
- = 500.15991521 [bHz]
N r = 5.0[ppm]
< = 1H
ER = 500.15991521 [MHz]
= 5.0{ppm]
=1
=8
Total_scans =8
- w
4 $ X_90_width = 13.5[us]
- 0 i X_acq_time = 1.74587904(8)
S - X_angle = 45[deq]
- X_atn = 4.1[dB]
X_pulse = 6.75[us]
Irr_moda = Off
< Tri mode = Off
K -4 Dante_presat = FALSE
o J\c Initial_wait = 1[s]
- Relaxation_delay = 5[s]
= [ e Repetition_time = 6.74587904[s]
15 Experiment = single_pulse.ex2
- e b f Recvr_gain - 38
D=3 R - Solvent = CHLOROFORM-D
£ = g
= [ & it
: v | 15, -
o £
: | Yl % EE EE
| I MR /9 3/ 2l J
- ) [ & 25/ i . _
9,0. s 7‘0 6 B - 1 T .
X . N .0 5.0 3. 2.0 1.0,
W\ /wu Ul L Y ] )Fl LK Il\ ‘ ;\ l]@
/ A\ N /
AN A AN A A /1N
IS JIREE &35 23 I924YEC AR T Ra 828 .
nee nAEEnn  FMmY 08 ARVVIA OE A 3 N
a9 wuneY  geu Anakgevnly X 0 R® <
[N AR A L B LA DT T B S see
v X : parts per Million : 1H
whs HPLC3 2.4 F F
“ OTBS
—==- ACQUISITION PARAMETERS -—--
o = | Derived from: wbs_HPLC3 c2.1
= File Name = wbs_HPLC3_c2.4
- Author = delta
OMe AN i Sample ID = wbs_HPLC3
OBn Content = wbs_HPLC3 ¢
Creation Date = 2-MAR-2011 20:20:41
° 14 (2 6 1) Revision Date = 3-MAR-2011 19:41:54
3“13 Ve Spec Site = ECA 500
Spec Type = DELTAZ_NMR
C NMR (125 MHz, CDCls) Dree revaas - bb cosiax
Dimensions =%
Dim Title 13c
1 Dim Size 26214
1 Dim Units = [ppm]
i Field strength = 11.7473579[T] (500 (MM
X_acq _duration = 0.83361792[s]
X_domain = 13¢
X_freq = 125.76529768 (MHz]
X offset = 100 [ppm]
. ! X_points = 32768
- X_prescans =4
. X_resolution = 1,19959034 [Hz]
R . X_sweep = 39.3081761[kHz]
B Irr_domain = 16
B Irr_freq 500.15991521 [MHz]
Ixz_offset = 5.0[ppm]
- Mod_return =1
: Scans = 5000
<" Total_scans = 5000
a7 X_90_width = 10.5[us]
X_acq_time = 0.83361792(s]
X_angle = 30[deg]
- X_atn = 6.8[dB]
X pulse = 3.5[us]
R | Irr_atn_dec = 19.5[dB]
B | Irr_atn_noe = 21.61d]
- | Irr_noise = WALTZ
- Decoupling = TRUE
| Initial_wait = 1[s]
- | Noe = TRUE
- i | Noe_time = 2[s}]
| Relaxation_delay = 2[
Repetition_time = 2.83361792([s]
B | Experiment = aingle_pulse_dec
| | Recvr_gain = 60
@ N | solvent = CHLOROFORM-D
g - J L |
= |
: i L ‘
=] |
- L I. L A l A "
T T T T T T T T T T T T T T T T T T
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ERAN =88 ERRAWI S a9 ne nnReYqen o= S whe |
RER g28 xhggdn RER Bt nn 99 REARQQ BX |
apatay PERCRICEERIRA pa pupapal
A X : parts per Million : 13C |
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C: \WINNMR98\COMMON\ DEFAULT.ALS
kma371511 B
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File Name

Sample ID
Content
Creation Data

Ravision Data
Spec Site

s
Fleld strength
X_acq_duration

Irr_offset

scans
Total_scans
X_90_width
X_acq_time
X_angle
Xatn
X_pulse
Irc_atn_dec

Decoupl i

Initial _wait

Noe

Noe_ti)
Relaxation delay
Repetition time
Expsriment
Recvr_gain
Solvent

ACQUISITION PARAMETERS
ved from: KMA-XXXVI:

1-151-1_c.1
KMA-XXXVII-151-1_C.4
delta
RMA-XXXVII-151-1
KMA-XXXVII-151-1_c
22-0CT-2011 03:19:27

22-0CT-2011 12:46:37
ECA 500

DELTA2_NMR
1D COMPLEX

x
13c
26214

[ppmn]
11.7473579[T] (500 (H
0.83361792[s]

13
125.76529768 [MHz]
100 [ppm]

32768

N

1.19959034 [Hz)
39.3081761 [kHz]
1

500.15991521 [MHz]
5.0[ppm]

1

20000

20000

10.5[us]
0.83361792[8]
1

2.83361792(a]
single_pulse_dsc

CHLOROFORM-D
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l C: \WINNMR98\COMMON\_DEFAULT.ALS

kma371512
i P NN O - N A NN O Me YA ECAEQATMAC TN O NN N MmO
iR B B R S SV e B R R - PR
P LSl 2r R 8 EIRINSIARRANIRERSS 838885
AR AR AR AR A A AR AR AR

“OBn
minor-15

"H NMR (400 MHz, CDCls)
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849
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B39

|
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0.071
0.052

!

0
KMA-XXXVII-151-2 ¢
] ~—--— ACQUISITION PARAMETERS ----—
o] Derived from: KMA-XXXVII-151-2 c.2
w7 File Name = KMA-XXXVII-151-2_c.4
M Author = delta
z Sample ID = KMA-XXO(VII-151-2
- Content = KMA-XXAVII-151-2_c
AN Date = 2 1 04:21:33
OBn Revision Date = 24-0CT-2011 11:54:28
. Spec Site = ECA 500
mll’lOV—lS Spec = DELTA2_NMR
< 13 Data Format = 1D COMPLEX
- Dimensions -x
Dim Title = 13¢c
C NMR (125 MHz, CDCl;) i Titl e
Dim Units = [ppm]
Field_atrength = 11.7473579[T] (500 [MH
X_acq duration = 0.83361792[s]
X_domain = 13c
X_freq = 125.76529768 [MHz]
X_offset 100 [ppm]
X_points 32768
<] X_prescans
o X_resolution = 1.19959034 [Bz]
X_sweep = 39.3081761 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr_offset = 5.0[ppm]
Mod_return =
= 20000
Total_scans = 20000
X 90 width = 10.5[us]
2 X_acq time = 0.83361792[a]
X_angle = 30(deg]
X_atn = 6.8[aB]
X_pulse = 3.5[us]
Irr_atn_dec = 19.6[d8]
Irr_atn_noe = 21.6[dB]
Trr_noise - Wi
Decoupling = TRUE
Initial wait = 1[s]
1 Noe = TRUE
o1 Noe_time 21s]
- Relaxation_delay = 2[s]
- Repetition time = 2.83361792(s]
] riment single_pulse_dac
~ 1 Recvr_gain 60
fi l Solvent CHLOROFORM-D
2 | |
1 b Sl
T T T 1 T T T T I T T T T T T T T
190.0180.0 170.0 160.0 150.0 1400 13ﬂ‘t }%0.0 1100 1000 90.0 80.0 |\70.0 60.0 400 .0 100 T ]
S I\
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eQumn ) w § =
nawnmea
£ S&gnger ggunse g 8 S
g bagencd RS : Z #44
i & HA288KS [N S ) - -
| [ R B
i ;
“7‘ X : parts per Million : 13C
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(Billions)

C:\WLNNMRS8\COMMON\_DEFAULT.ALS

~0Bn
16 (ca. 2:1 mixture)

"H NMR (400 MHz, CDCls)
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/ ---- ACQUISITION PARAMETERS -—--
Derived from: KMA-XXXVII-152_c.2
File Name = KMA-XXXVII-152_c.5
Author = delta
~ sanple ID = KMA-XXXVII-155
Content = KMA-XXXVII-155_c
OBn | Creation Date = 16-NOV-2011 18:18:57

Revision Date

19-NOV-2011 12:13:34
CA 500

16 (ca. 2:1 mixture) Sea Dk
13 Spec Type = DELTA2_NMR
C NMR (125 MHz, CDCI SRED. IEEeR
Z, 3 Dimensions =x

Dim Title ~ 13¢
Dim Size = 26214
Dim Units = [ppm]
Field strength = 11.7473579[T] (500([MH
X_acq duration = 0.83361792[s] .
X_¢ i = 13C I
x_freq = 125.76529768 [MHz]
X_offaet = 100[ppm]
X _points = 32768
X_prescans =4
X_resolution = 1.19959034 [Hz]
X_aweep = 39.3081761 [kHz]
Irr domain = 1H
Irr_freq = 500,15991521 [MHz]
Irr_offset = 5.0([ppm]
Mod_return =1
Scans = 10000
Total_scans = 10000

X_90_width 10.5[us]

< X_acq_time 0.83361792(a]
p=t X_angle 10[deg]
| X_atn 6.8[AB]
3.5[us]

Irr_atn_dec

Irr_atn_noe = 21.6[dB)

| Irr_noise = WALTZ
Dacoupling = TRUE
Initial wait = 1(s]

| Noe = TRUE
Roe_time = 28]
Relaxation delay = 2(s]
Repetition time = 2.83361792[s]
Experiment = single pulse_dec
Recvr_gain = 60
Solvent = CHLOROFORM-D

- LN 1 — J\w;“

settatans e et ‘ ‘ fisey
190.0180.0 170.0 160.0 150.0 1400 1. 2 110.0 160.0 90.0 80.0 70.0 60.0 50. .0 30.0 X

I Wi AUA DT /

A ARV /A / VAN AN \‘_X\ ;

nouneune o - ~e QO

28 {82 2 c2ad=a hgz82 ans & ave i

g <

I EREEEE hgdEes  gaEE iit 7 b

%% IRNSEER RREREE 33998 QG |

EEREREEEE

X : parts per Million : 13C
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C: \WINNMR98\COMMON\ DEFAULT.ALS

kma37155 I . B S . -
I R - DFILE C:\WINNMR98\COMMON\_DEFAULT.ALS
| COMNT kma37155
DATIM Tue Oct 11 08:31:26 2011
OBNUC 1H
EXMOD NON
OBFRQ 399.65 MHz
OBSET 124.00 KHz
f OBFIN 10500.00 Hz
| POINT 32768
i FREQU 7992.01 Hz
SCANS 40
ACQTM 4.1001 sec
PD 2.9000 sec
PW1 5.80 usec
IRNUC 1H
CTEMP 23.4 ¢
SLVNT CDCL3
EXREF 7.26 ppm
{ BF 0.12 Hz
[ RGAIN 15

-
n

’ ‘ OH
BnO

0Bn
17 (ca. 3:1 mixture)

'"H NMR (400 MHz, CDCl,)

—=== ACQUISITION PARAMETERS -=---
Derivad from: KMA-XXXVIT-155_c.1
Bno - : File Name = KMA-XXXVII-155_c.4
: Author = delta
- sample ID = KMA-XXXVII-155
Content = KMA-XXXVII-155_c
\ Creation Date = 17-NOV-2011 18:21:18
OBn Revision Date = 19-NOV-2011 11:23:19
. Spec Site = ECA 500
17 (ca. 3:1 mixture) soec « xuma e
Data Format = 1D COMPLEX
13 Dimensions =X
C NMR (125 MHz, CDCl) B In
b Dim Size = 26214
Dim Units = [
Field strength = 11.7473579(T] (500([MH
X_acq duration = 0.83361792(s]
X = 13¢
X_freq = 125.76529768 [MHz]
X_offset = 100[ppm)
X_points = 32768
X_prescans =4
X resolution = 1.19559034 [Hz]
X_sweep = 39.3081761 [kHz]
Irr_damain = 1a
Irr_freq = 500.15991521 [MHz]
Irr offget = 5.0[ppm]
Mod_return =
Scans = 10000
Total_scans = 10000
] X_90_width 10.5[us]
< X_acq_time 0.83361792(s]
- x angle 30[deg]
i X_atn 6.8[a8]
i X pulse 3.5[usl
Irr_atn_dec 19.6[4B]

1 Irr_atn noe

Irr noise

1 Decoupling
Initial wait 1[s]
Noe Py
Noe_time

Relaxation_delay

Repetition tims 2.83361792[s]

KRR E R EEEE]
§

Experiment single_pulse_dec
Recvr_gain 60
Solvent CHLOROFORM~D

I

T '

g
Kt 110.0 1000 90.0
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2 X : parts per Million : 13C
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C: \WINNMRI8\COMMON\_DEFAULT.ALS
kmﬂ 2007 - DFILE C:\WINNMRI8\COMMON\_ DEFAULT.ALS
=1 COMNT kma38007
4 DATIM Thu Oct 20 11 01 2011
o OBNUC 1H
EXMOD NON
OBFRQ 399.65 MHz
OBSET 124.00 KHz
OBFIN 10500.00 Hz
POINT 32768
FREQU 7992.01 Hz
SCANS 40
ACQTM 4.1001 sec
PD 2.9000 sec
PW1 5.80 usec
IRNUC 1H
CTEMP 24.5 c
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 12
|
-
=
P N
o -
o
' BnO :
~
OBn
L 1
oo H NMR (400 MHz, CDCl)
1l|||!l||||\1|1|Il1||||!|ll|llll|1 T T
7 6 5 4 3 2 1 0
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KMA-XXXVII-7 ¢

1

NH,
BnO

\OBn
18

3C NMR (125 MHz, CDCl,)

LLl

&JEOL

~m-- PROCESSING PARAMETERS ----
dc_halance( 0,

sexp( 1.0{Hz], 0.0(s]

trapezoid{ O[%], 0[%], lom. 100(%] )
serofill( 1)

u:( 1, TRUE, TRUE )

ph-u( 200.36994, 201.01276, 59. oolunl )
Teference( 77.12541[ppm], 77 [ppa}

BT :: KMAOOMIIE-7_o-1-1.jdt

190.080.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 900 80.0 700 600 500 400 30.0
il

A N =m0 NN

SN EX2833N8S 980283858858 358 &

%% SXNLNSESR RRSANGZESERE 395 2

X : parts per Million : Carbonl3

200 100

o

0.031

Tilename = Ci\Users\delta\Documents\J
Author = delta

Experiment = single_pulse_dec.]ixp
Sanple_1d = XA-XXKEVIII-7

Solvent = CHLOROFORN-D

Creation Time 28-0CT-2011 17:00:00

= 29-0CT-2011 11:10:00
= 29-0CT-3011 13:139:01

Comment = XA-XXXVIII-7_¢
Data_Format = 1D COMPLEX
Dim_size - 26214
Dim _Title = Carbonl3
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