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General Considerations

Reagents: Palladium catalyzed coupling reactions (Table 4) were carried out under an
argon atmosphere in a reaction tube containing a stir-bar with a rubber septa. All other
reactions including Diels-Alder reactions [Table 1, 2, 3, Eq (2 and 3)] were carried out
under an argon or nitrogen atmosphere in a round bottom flask or a pear-shaped flask
containing a stir-bar with an inlet adapter with a three-way stopcock. 1.6 M nBuLi in n-
hexane was purchased from Kanto Chemical Co. [(Allyl)PdCl], and AsPh; were
obtained from Aldrich Chemical Co. and used without further purification. Anhydrous
Cs,CO; was purchased from Kishida Chemical Co. and stored in a bench-top desiccator
filled with blue silica gel.  Anhydrous toluene, tetrahydrofuran (THF), N,N-
dimethylformamide (DMF) and 1,2-dimethoxyethane (DME) were purchased from Wako
Pure Chemical Industries and used without further purification. All other reagents were
purchased from Tokyo Chemical Industry Co., Aldrich Chemical Co., Kishida Chemical
Co. or Nacalai Tesque and used without further purification. Benzyne precursors (1c—
! 2-Phenylfuran 2d**! and 2-(trimethylsilyl)furan 2e!*! were prepared according to the
literature. Flash chromatography™ was performed with Silica gel 60N, spherical neutral

(40-50 pm) purchased from Kanto Chemical Co.

Analytical Methods. IR spectra were obtained on a JASCO WS/IR-8000. 'H NMR and
C NMR spectra were recorded on a JEOL JMN-A500 or ECA-500 (‘H: 500 MHz, °C:
125 MHz) instrument with chemical shifts reported in ppm relative to the residual
deuterated solvent or the internal standard tetramethylsilane. NOESY spectra were
recorded using standard pulse sequences on a JEOL ECA-500. The mass spectra were
measured on a JEOL MStation JMS-700 spectrometer. The GC-MS analysis was
performed on Agilent Technologies 6890N (GC) combined with JEOL JMS-AMSUN
(MS). Elemental analyses were performed by YANACO CHN CORDER MT-5
instrument. Yield refers to isolated yields of compounds greater than 95% purity as
determined by 'H NMR analysis. 'H NMR and melting points (where applicable) of all
known compounds were taken. All new products were further characterized by

elemental analysis or HRMS.
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General Procedure for Diels-Alder Reactions of 3-Substituted-Benzynes 3a—i and
Furans 2a—f (Table 1 and 2). An oven-dried pear-shaped flask was charged with 1a—i
(1.0 equiv) and capped with an inlet adapter with a three-way stopcock and then
evacuated and back-filled with nitrogen. The flask underwent an azeotropic dehydration
using toluene (this process was repeated twice). Anhydrous toluene (0.2 M) and furan
2a—f (3.0 equiv) were added via a syringe, followed by the slow addition of a 1.6 M
nBuLi hexane solution (2.0 equiv) over 10 min at —78 °C. After 10-30 min, a saturated
aqueous NHy4Cl solution was added to the reaction. The reaction mixture was extracted
with EtOAc (this process was repeated three times). The combined organic layers were
dried over MgSO, and concentrated under reduced pressure. The crude product was
purified by flash column chromatography on silica gel to provide the adducts anti- and
syn-4 (We have expected that the major products of all Diels-Alder reactions between 3-
TBDMS-benzynes 3d—i and 2-alkylfurans 2a—c would be anti-4, because the anti-4d
determined by NOESY NMR study formed predominantly over syn-4d).

Ph
anti-4a (CDCl5) syn-4a (CDCly)
Table 1, entry 1 Table 1, entry 1

1-tert-Butyl-1,4-epoxy-5-phenyl-1,4-dihydronaphthalene anti-4a.

1-tert-Butyl-1,4-epoxy-8-phenyl-1,4-dihydronaphthalene syn-4a (Table 1, entry 1).
Following general procedure, a mixture of 1a (114 mg, 0.30 mmol), 2-tert-butylfuran 2a
(2.1x10™" mL, 1.5 mmol), 1.6 M nBuLi in hexane (3.9x10"' mL, 0.60 mmol) in toluene
(1.5 mL) was stirred for 15 min at —78 °C. The crude product (anti-4a/syn-4a =1.7 : 1)
was purified by column chromatography (hexane/EtOAc = 50 : 1) to provide a mixture of
titled compounds (anti- and syn-4a) with small amount of by-product as a colorless oil
(59 mg, 70% total yield of anti-4a and syn-4a). The ratio and yield were determined by
'H NMR and NOESY NMR data of the crude material because these isomers were

inseparable by a silica gel column chromatography.
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tBu

tBu l gl

tBu
anti-4b

1,5,7-Tri-tert-butyl-1,4-epoxy-1,4-dihydronaphthalene anti-4b (Table 1, entry 2).
Following general procedure, a mixture of 1b (84 mg, 0.20 mmol), 2-tert-butylfuran 2a
(8.6x10 mL, 0.60 mmol), 1.6 M nBuLi in hexane (2.6x10" mL, 0.40 mmol) in toluene
(0.1 mL) was stirred for 15 min at =78 °C. The crude product was purified by column
chromatography (hexane/EtOAc = 50 : 1) to provide the titled compound anti-4b as a
yellow solid (16 mg, 26%). 'H NMR (500 MHz, CDCls) &: 7.34 (brs, 1H), 7.03 (dd, J =
1.5, 5.0 Hz, 1H), 6.98 (d, J= 5.0 Hz, 1H), 7.00 (brs, 1H), 6.06 (d, J= 1.5 Hz, 1H), 1.36 (s,
9H), 1.31 (s, 9H), 1.29 (s, 9H). "C NMR (125 MHz, CDCl;) &: 148.9, 146.9, 146.7,
143.9, 143.3, 142.0, 118.1, 117.3, 98.6, 81.9, 35.4, 34.8, 324, 31.6, 31.4, 26.7. IR
(CHCl3, cm™) 2960, 1477, 1364. HRMS (FAB, NBA) Calcd for CpH;3;0 [M+H]":
313.2531. Found: 313.2549.

tBu tBu

tBu i igl

syn-4b

1,6,8-Tri-tert-butyl-1,4-epoxy-1,4-dihydronaphthalene syn-4b (Table 1, entry 2) was
obtained via preparative TLC of the above-mentioned crude product as a yellow solid (17
mg, 27%). 'H NMR (500 MHz, CDCls) 8: 7.08 (d, J = 1.0 Hz, 1H), 7.05 (d, J = 1.0 Hz,
1H), 6.94 (d, J = 6.0 Hz, 1H), 6.91 (dd, J = 1.5, 6.0 Hz, 1H), 5.50 (d, J = 1.5 Hz, 1H),
1.40 (s, 9H), 1.39 (s, 9H), 1.28 (s, 9H). "*C NMR (125 MHz, CDCly) &: 151.5, 147.7,
147.0, 146.0, 144.5, 141.5, 120.4, 115.4, 105.8, 80.2, 36.4, 36.0, 34.4, 32.8, 31.3, 29.5.
IR (CHCl;, cm™) 2964, 1479, 1364. HRMS (FAB, NBA) Calcd for Cy,H330 [M+H]":
313.2531. Found: 313.2524.
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T™MS

Me ] gl

tBu
anti-4c

1-tert-Butyl-1,4-epoxy-7-methyl-5-trimethylsilyl-1,4-dihydronaphthalene anti-4c
(Table 1, entry 3). Following general procedure, a mixture of 1¢ (78 mg, 0.20 mmol),
2-tert-butylfuran 2a (8.6x10 mL, 0.60 mmol), 1.6 M nBuLi in hexane (0.26 mL, 0.40
mmol) in toluene (1 mL) was stirred for 30 min at —78 °C. The crude product (anti-
4c/syn-4c = 39 : 1) was purified by column chromatography (hexane/EtOAc = 50 : 1) to
provide the titled compound anti-4c as a pale yellow oil (37 mg, 63%). '"H NMR (500
MHz, CDCls) &: 7.23 (s, 1H), 6.98 (dd, J = 1.5, 5.5 Hz, 1H), 6.94 (d, J = 5.5 Hz, 1H),
6.84 (s, 1H), 5.73 (d, J = 1.5 Hz, 1H), 2.30 (s, 3H), 1.28 (s, 9H), 0.29 (s, 9H). "*C NMR
(125 MHz, CDCls) &: 155.4, 148.2, 144.4, 142.9, 132.8, 130.8, 129.1, 123.8, 98.9, 81.5,
32.5,26.6,21.6,-0.3. IR (CHCl;, cm™) 2958, 1463, 1366. HRMS (FAB, NBA) Calcd
for C14H;30Si [M+H]": 230.1127. Found: 230.1120.

TBDMS

Me l gl

tBu
anti-4d

1-tert-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-7-methyl-1,4-dihydronaphthalene

anti-4d (Table 1, entry 4 and Table 2, entry 4). Following general procedure, a
mixture of 1d (32 mg, 0.075 mmol), 2-tert-butylfuran 2a (3.2x10 mL, 0.22 mmol), 1.6
M nBuLi in hexane (9.0x102 mL, 0.15 mmol) in toluene (0.4 mL) was stirred for 15 min
at —78 °C. The crude product was purified by column chromatography (hexane/EtOAc
= 50 : 1 then 40 : 1) to provide the titled compound anti-4d as a yellow solid (17 mg,
69%). Mp 84-87 °C. 'H NMR (500 MHz, CDCl3) &: 7.23 (s, 1H), 6.98 (dd, J = 2.0,
5.5 Hz, 1H), 6.94 (d, J = 5.5 Hz, 1H), 6.82 (s, 1H), 5.72 (d, J = 2.0 Hz, 1H), 2.30 (s, 3H),
1.28 (s, 9H), 0.91 (s, 9H), 0.34 (s, 3H), 0.28 (s, 3H). "°C NMR (125 MHz, CDCl;) &:
156.2, 148.2, 144.5, 142.7, 132.3, 130.5, 128.4, 123.7, 98.8, 82.2, 32.5, 26.6, 26.5, 21.6,
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17.1, —4.4, -4.8. IR (CHCls;, cm™) 2957, 1464. HRMS (FAB, NBA) Calcd for
C,H3,08i [M]": 328.2222. Found: 328.2226.

TBDMS

Me l gl

Me
anti-4e

5-tert-Butyldimethylsilyl-1,4-epoxy-1,7-dimethyl-1,4-dihydronaphthalene anti-4e
(Table 2, entry 1). Following general procedure, a mixture of 1d'"! (99 mg, 0.23 mmol),
2-methylfuran 2b (0.31 mL, 3.4 mmol), 1.6 M nBuLi in hexane (0.22 mL, 0.34 mmol) in
toluene (1.2 mL) was stirred for 15 min at —78 °C. The crude product (anti-4e/syn-4e =
3.9 : 1) was purified by column chromatography (hexane/EtOAc = 25 : 1 then 20 : 1) to
provide the titled compound anti-4e as a colorless solid (45 mg, 68% total yield of anti-
4e and syn-4e). Mp 83-85 °C. 'H NMR (500 MHz, CDCl3) 8: 6.99-6.98 (m, 2H),
6.83 (s, 1H), 6.72 (d, J = 5.5 Hz, 1H), 5.69 (d, J = 2.0 Hz, 1H), 2.30 (s, 3H), 1.90 (s, 3H),
0.91 (s, 9H), 0.31 (s, 3H), 0.28 (s, 3H). "“C NMR (125 MHz, CDCl;) &: 154.4, 150.2,
143.4, 144.4, 133.1, 103.7, 128.9, 120.8, 88.7, 82.7, 26.5, 21.4, 17.1, 15.2, -4.4, -5.0.
IR (CHCl;, cm™) 2928, 1462. HRMS (FAB, NBA) Calcd for CsHy0Si [M+H]":
287.1831. Found 287.1829.

tBu
TBDMS Me‘w NOE
Me l gl Ow
nBu

1-n-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-7-methyl-1,4-dihydronaphthalene anti-
4f (Table 2, entry 2). Following general procedure, a mixture of 1d'"! (3.0 g, 7.0 mmol),
2-n-butylfuran (2¢) (3.0 mL, 21 mmol), 1.6 M nBuLi in hexane (8.7 mL, 14 mmol) in
toluene (36 mL) was stirred for 15 min at —78 °C. The crude product (anti-4f/syn-4f =
5.9 : 1) was purified by column chromatography (hexane/EtOAc = 20 : 1) to provide the
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titled compound anti-4f (1.2 g, 52%) as a pale yellow oil (71% total yield of anti-4f and
syn-4f). "H NMR (500 MHz, CDCl;) &: 6.99—6.98 (m, 2H), 6.82 (s, 1H), 6.74 (d, J =
5.5 Hz, 1H), 5.71 (d, J = 1.5 Hz, 1H), 2.36-2.30 (m, 1H), 2.31 (s, 3H), 2.24-2.18 (m, 1H),
1.66—1.55 (m, 2H), 1.52—-1.44 (m, 2H), 1.00 (t, J = 6.0 Hz, 3H), 0.91 (s, 9H), 0.31 (s, 3H),
0.28 (s, 3H). "°C NMR (CDCls;, 125 MHz) &: 154.9, 149.8, 144.43, 144.36, 133.0,
130.7, 128.8, 121.1, 92.1, 82.6, 28.9, 26.8, 26.5, 23.2, 21.5, 17.1, 14.0, 4.43,-4.98. 1R
(CHCI3, cm™) 2957, 1578, 1464. HRMS (FAB, NBA): Anal. Calcd for CyHs OSi
[M+H]": 315.2144. Found 315.2151.

tBu NOE
el _meY
TBDMS nBu S H Me
:
Me Me w
syn-4f H H
A

1-n-Butyl-8-tert-butyldimethylsilyl-1,4-epoxy-6-methyl-1,4-dihydronaphthalene syn-
Af (Table 2, entry 2) was obtained via column chromatography of the above-mentioned
crude product as a pale yellow oil. 'H NMR (CDCls, 500 MHz) & 7.05 (s, 1H), 6.98
(dd, J=1.5, 6.0 Hz, 1H), 6.96 (s, 1H), 6.80 (d, J = 6.0 Hz, 1H), 5.56 (d, J = 1.5 Hz, 1H),
2.61-2.55 (m, 1H), 2.28 (s, 3H), 2.22-2.16 (m, 1H), 1.65-1.60 (m, 1H), 1.50-1.44 (m,
3H), 0.98 (t, J = 7.0 Hz, 3H), 0.93 (s, 9H), 0.37 (s, 3H), 0.35 (s, 3H). "°C NMR (CDCls,
125 MHz) &: 155.2, 150.7, 144.3, 144.2, 133.1, 132.5, 129.3, 121.8, 95.1, 81.0, 31.7, 27.6,
27.3,23.1,21.2,17.7, 14.1, -0.9, —1.9. IR (CHCls, cm™") 2957, 1464. HRMS (FAB,
NBA): Anal. Calcd for C;7H,;0Si [M—C4H9]+: 271.1518; Found 271.1507.

T™MS

nBu
anti-4g

Me

1-n-Butyl-1,4-epoxy-7-methyl-5-trimethylsilyl-1,4-dihydronaphthalene anti-4g
(Table 2, entry 3). Following general procedure, a mixture of 1¢ (117 mg, 0.30 mmol),
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2-n-butylfuran 2¢ (0.13 mL, 0.90 mmol), 1.6 M nBuLi in hexane (0.36 mL, 0.60 mmol)
in toluene (1.5 mL) was stirred for 30 min at =78 °C. The crude product (anti-4g/syn-4g
= 5.0 : 1) was purified by column chromatography (hexane/EtOAc = 40 : 1) to provide
the titled compound anti-4g (46 mg, 54%) as a colorless solid (65% total yield of anti-4g
and syn-4g). Mp 44-45°C. '"H NMR (500 MHz, CDCl;) 8: 6.99-6.98 (m, 2H), 6.85 (s,
1H), 6.75 (d, J = 5.5 Hz, 1H), 5.73 (d, J = 2.0 Hz, 1H), 2.35-2.17 (m, 2H), 2.30 (s, 3H),
1.64—1.46 (m, 4H), 0.98 (t, J = 7.0 Hz, 3H), 0.30 (s, 9H). "°C NMR (125 MHz, CDCl;)
O: 154.1, 149.7, 144.6, 144.3, 133.4, 131.2, 129.3, 121.3, 92.2, 81.8, 28.9, 26.8, 23.2,
21.4, 14.0, —-0.4. IR (CHCl;, cm™) 2959, 1456. HRMS (FAB, NBA) Calcd for
CisH,608i [M]": 286.1754. Found: 286.1753.

TBDMS

Melgl

Ph
anti-4h

5-tert-Butyldimethylsilyl-1,4-epoxy-7-methyl-1-phenyl-1,4-dihydronaphthalene anti-
4h (Table 2, entry 5). Following general procedure, a mixture of 1d'"! (56 mg, 0.13
mmol), 2-phenylfuran 2d**! (56 mg, 0.39 mmol), 1.6 M nBuLi in hexane (0.16 mL, 0.26
mmol) in toluene (0.65 mL) was stirred for 20 min at —78 °C. The crude product (anti-
4h/syn-4h = 1.2 : 1) was purified by column chromatography (hexane/EtOAc = 40 : 1
then 10 : 1) to provide the titled compound anti-4h (12 mg, 27%) as a colorless oil (53%
total yield of anti-4h and syn-4h). 'H NMR (500 MHz, CDCls) &: 7.62 (d, J = 7.5 Hz,
2H), 7.50 (t, J=17.5 Hz, 2H), 7.42 (t,J = 7.5 Hz, 1H), 7.18 (d, J = 6.0 Hz, 1H), 7.14 (dd,
J=1.5, 6.0 Hz, 1H), 6.87 (s, 1H), 6.81 (s, 1H), 5.92 (d, J = 1.5 Hz, 1H), 2.25 (s, 3H),
0.95 (s, 9H), 0.36 (s, 3H), 0.34 (s, 3H). "“C NMR (CDCls, 125 MHz) &: 153.6, 150.5,
144.4, 136.3, 133.2, 131.0, 129.1, 128.6, 128.1, 126.5, 122.0, 93.0, 83.1, 26.5, 21.6, 17.2,
—4.4,-49. IR (CHCls;, cm™) 1603, 1462, 1449. HRMS (FAB, NBA): Anal. Calcd for
Cp3H90Si [M+H]': 349.1988. Found 349.1995.
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TBDMS Ph

oo

syn-4h

8-tert-Butyldimethylsilyl-1,4-epoxy-6-methyl-1-phenyl-1,4-dihydronaphthalene syn-
4h (Table 2, entry 5) was obtained via column chromatography of the above-mentioned
crude product as a colorless oil (12 mg, 26%). 'H NMR (CDCls, 500 MHz) &: 7.59 (brs,
2H), 7.42-7.37 (m, 4H), 7.13 (dd, J = 2.0, 5.5 Hz, 1H), 7.10 (brs, 1H), 6.99 (brs, 1H),
5.68 (d, J = 2.0 Hz, 1H), 2.31 (s, 3H), 0.74 (s, 9H), —0.17 (s, 3H), —0.48 (s, 3H). "“C
NMR (CDCls, 125 MHz) 6: 155.8, 150.4, 145.4, 141.5, 137.7, 133.3, 132.6, 131.2, 130.2,
129.0, 128.5, 121.6, 96.5, 81.6, 27.3, 21.2, 17.7, 3.5, =3.9. IR (CHCls, cm™) 1601,
1464, 1449. HRMS (FAB, NBA): Anal. Calcd for Cy3H,30Si [M]+: 348.1909; Found
348.1880.

anti-4i

5-tert-Butyldimethylsilyl-1,4-epoxy-7-methyl-1-trimethylsilyl-1,4-
dihydronaphthalene anti-4i (Table 2, entry 6). Following general procedure, a
mixture of 1d (33 mg, 7.6x10 mmol), 2-(trimethylsilyl)furan 2el* (32 mg, 0.23 mmol),
1.6 M nBuLi in hexane (9.0x102 mL, 0.15 mmol) in toluene (0.4 mL) was stirred for 15
min at —78 °C. The crude product was purified by column chromatography
(hexane/EtOAc = 40 : 1 then 35 : 1) to provide the titled compound anti-4i as a colorless
solid (11 mg, 40%). Mp 94-96 °C. "H NMR (500 MHz, CDCls) &: 7.00-6.99 (m, 2H),
6.93 (d, J=5.5 Hz, 1H), 6.82 (s, 1H), 5.78 (d, J= 1.0 Hz, 1H), 2.29 (s, 3H), 0.90 (s, 9H),
0.32 (s, 3H), 0.30 (s, 9H), 0.28 (s, 3H). *C NMR (125 MHz, CDCl3) &: 154.5, 151.3,
145.6, 143.2, 132.5, 130.4, 129.0, 122.3, 85.4, 84.0, 26.5, 21.5, 17.1, 3.1, —4.4, —4.9.
IR (CHCL, cm™) 2954, 2928, 1464. HRMS (FAB, NBA) Calcd for CaoH330Si;
[M+H]": 345.2070. Found: 345.2063.
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TBDMS

Me l gl

SnBuj
anti-4j

5-tert-Butyldimethylsilyl-1,4-epoxy-7-methyl-1-tributylstannyl-1,4-
dihydronaphthalene anti-4j (Table 2, entry 7). Following general procedure, a
mixture of 1d (2.1x10* mg, 0.48 mmol), 2-tributylstannylfuran 2f (5.2x10* mg, 0.46
mmol), 1.6 M nBuLi in hexane (0.58 mL, 0.97 mmol) in toluene (2.5. mL) was stirred for
15 min at —=78 °C. The crude product was purified by column chromatography
(hexane/EtOAc = 50 : 1 then 40 : 1) to provide the titled compound anti-4j as a yellow
oil (151 mg, 56%). 'H NMR (500 MHz, CDCl3) &: 6.96 (brs, 1Hx2), 6.87 (s, 1H), 6.79
(s, 1H), 5.73 (s, 1H), 1.66—1.55 (m, 6H), 1.34 (hex, J = 7.0 Hz, 6H), 1.19-1.05 (m, 6H),
0.894 (s, 9H), 0.888 (t, J = 7.0 Hz, 9H), 0.30 (s, 3H), 0.27 (s, 3H). "*C NMR (125 MHz,
CDCls) 6: 154.1, 153.9, 148.8, 142.0, 132.6, 130.3, 129.0, 122.3, 87.1, 83.3, 29.1, 27.4,
26.6, 21.5, 17.1, 13.6, 9.1, 4.4, —4.9. IR (CHCl;, cm™) 1603. HRMS (FAB, NBA)
Calcd for CooHs;0Si?Sn [M+H]": 563.2736. Found: 563.2744.

TBDMS

Me ] gl Me

Me
anti-4k

5-tert-Butyldimethylsilyl-1,4-epoxy-1,2-dimethyl-1,4-dihydronaphthalene anti-4k
(Table 2, entry 8). Following general procedure, a mixture of 1d (200 mg, 0.46 mmol),
2,3-dimethylfuran 2g (0.15 mL, 1.4 mmol), 1.6 M nBuLi in hexane (0.56 mL, 0.92
mmol) in toluene (2.3 mL) was stirred for 15 min at —78 °C. The crude product was
purified by column chromatography (hexane/EtOAc = 20 : 1) and preparative HPLC to
provide the titled compound anti-4k as a colorless solid (83 mg, 60%). Mp 85-88 °C.
'H NMR (500 MHz, CDCl3) &: 7.02 (s, 1H), 6.88 (s, 1H), 6.47 (s, 1H), 5.63 (s, 1H), 2.33
(s, 3H), 1.803 (s, 3H), 1.796 (s, 3H), 0.93 (s, 9H), 0.33 (s, 3H), 0.29 (s, 3H). "C NMR

S10



(125 MHz, CDCly) &: 155.1, 154.1, 150.2, 136.3, 132.6, 130.8, 127.8, 120.4, 89.7, 81.7,
26.5,21.4, 17.1, 13.5, 12.8, -4.5, -5.0. IR (CHCls, cm™") 1603, 1462, 1435. HRMS
(FAB, NBA) Calcd for C19H00Si [M+H]": 301.1988. Found: 301.1985.

TBDMS

nBu
anti-4l

1-n-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-1,4-dihydronaphthalene anti-4l (Table
2, entry 9). Following general procedure, a mixture of 1e (100 mg, 0.24 mmol), 2-n-
butylfuran 2¢ (0.10 mL, 0.71 mmol), 1.6 M nBuLi in hexane (0.29 mL, 0.47 mmol) in
toluene (1.2 mL) was stirred for 60 min at =78 °C. The crude product (anti-4l /syn-4l =
7.0 : 1) was purified by column chromatography (hexane/EtOAc = 50 : 1 then 40 : 1) to
provide the mixture of the isomers as a colorless oil (42 mg, 56% total isolated yield of
anti-4l and syn-4l). The mixture was purified by preparative TLC (hexane/ether = 30 :
1) to afford the titled compound anti-4l as a colorless oil. 'H NMR (500 MHz, CDCl;)
6: 7.15 (d, J=17.0 Hz, 1H), 7.05 (d, J = 7.0 Hz, 1H), 7.00 (dd, J = 2.0, 6.0 Hz, 1H), 6.96
(t, J=7.0 Hz, 1H), 6.77 (d, J = 6.0 Hz, 1H), 5.75 (d, J = 2.0 Hz, 1H), 2.38-2.32 (m, 1H),
2.26-2.22 (m, 1H), 1.66-1.51 (m, 2H), 1.49 (hex, J = 7.5 Hz, 2H), 0.98 (t, J = 7.5 Hz,
3H), 0.91 (s, 9H), 0.32 (s, 3H), 0.30 (s, 3H). "“C NMR (125 MHz, CDCl3) &: 157.6,
149.3, 144.6, 144.1, 130.8, 129.1, 123.6, 119.7, 92.2, 82.7, 28.9, 26.8, 26.5, 23.2, 17.2,
14.1,-4.5,-5.0. IR (CHCls;, cm™) 2957, 2930, 1464. HRMS (FAB, NBA) Calcd for
CaoH3,0Si [M+H]": 315.2144. Found: 315.2121.

TBDMS nBu

syn-4l
1-n-Butyl-8-tert-butyldimethylsilyl-1,4-epoxy-1,4-dihydronaphthalene syn-41 (Table
2, entry 9) was obtained via preparative TLC of the above-mentioned crude product as a

colorless oil. 'H NMR (500 MHz, CDCls) &: 7.20 (d, J = 7.5 Hz, 1H), 7.16 (d, J = 7.5
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Hz, 1H), 7.00 (d, J = 6.0 Hz, 1H), 6.91 (t, J = 7.5 Hz, 1H), 6.80 (d, J = 6.0 Hz, 1H), 5.60
(s, 1H), 2.62-2.56 (m, 1H), 2.21-2.26 (m, 1H), 1.66-1.55 (m, 2H), 1.49-1.43 (m, 2H),
0.97 (d, J = 7.0 Hz, 1H), 0.92 (s, 9H), 0.37 (s, 3H), 0.35 (s, 3H). "*C NMR (125 MHz,
CDCls) 8: 158.1, 150.1, 144.6, 144.1, 133.1, 129.6, 123.2, 120.4, 95.2, 81.0, 31.7, 27.6,
27.3,23.1,17.7, 14.1,-0.9, -1.9. IR (CHCls, cm™) 2957, 2930, 1464. HRMS (FAB,
NBA) Calcd for CoH3,0S8i [M+H]": 315.2144. Found: 315.2121.

TBDMS

tBu
anti-4m

1-tert-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-1,4-dihydronaphthalene anti-4m
(Table 2, entry 10). Following general procedure, a mixture of le (105 mg, 0.25
mmol), 2-tert-butylfuran 2a (0.11 mL, 0.75 mmol), 1.6 M nBuLi in hexane (0.30 mL,
0.50 mmol) in toluene (1.3 mL) was stirred for 20 min at —78 °C. The crude product
was purified by column chromatography (hexane/EtOAc = 50 : 1 then 40 : 1) to provide
the titled compound anti-4m as a yellow solid (50 mg, 63%). Mp 54-58 °C. 'H NMR
(500 MHz, CDCls) 6: 7.40 (d, J = 7.5 Hz, 1H), 7.05-6.91 (m, 4H), 5.76 (d, J = 2.0 Hz,
1H), 1.28 (s, 9H), 0.91 (s, 9H), 0.33 (s, 3H), 0.30 (s, 3H). ">C NMR (125 MHz, CDCl3)
o: 158.9, 147.7, 144.2, 142.9, 130.5, 128.7, 123.1, 122.1, 98.8, 82.3, 32.5, 26.6, 26.5,
17.2, 4.4, -4.8. IR (CHCls;, cm™) 2957, 2930, 1464. HRMS (FAB, NBA) Calcd for
C0H3,08i [M+H]": 315.2144. Found: 315.2144.

TBDMS

L)

nBu
anti-4n

1-n-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-7-fluoro-1,4-dihydronaphthalene anti-
4n (Table 2, entry 11). Following general procedure, a mixture of 1f (131 mg, 0.30
mmol), 2-n-butylfuran 2¢ (0.43 mL, 3.0 mmol), 1.6 M nBuLi in hexane (0.21 mL, 0.33
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mmol) in toluene (1.5 mL) was stirred for 30 min at —78 °C. The crude product (anti-
4n/syn-4n = 10 : 1) was purified by column chromatography (hexane/EtOAc =25 : 1) to
provide the titled compound anti-4n as a pale yellow oil (53 mg, 53% total isolated yield
of anti-4n and syn-4n). 'H NMR (500 MHz, CDCl3) &: 7.00 (dd, J = 2.0, 5.5 Hz, 1H),
6.85 (dd, J =2.5, 7.5 Hz, 1H), 6.75 (d, J = 5.5 Hz, 1H), 6.68 (dd, J = 2.5, 10.0 Hz, 1H),
5.71 (d, J = 2.0 Hz, 1H), 2.32-2.16 (m, 2H), 1.62-1.44 (m, 4H), 0.97 (t, J = 8.5 Hz, 3H),
0.90 (s, 9H), 0.31 (s, 3H), 0.28 (s, 3H). "*C NMR (125 MHz, CDCl3) &: 189.9 (d, J =
245 Hz), 152.8 (d, J = 8 Hz), 144.6, 144.2, 1309 (d, J =4 Hz), 115.3 (d, J = 19 Hz),
108.9 (d, J = 25 Hz), 92.2, 82.4, 28.8, 26.7, 26.4, 23.1, 17.1, 14.0, 4.6, -5.1. IR
(CHCl;, cm™) 2957, 1456. HRMS (FAB, NBA) Calcd for CaH3FOSi [M+H]":
333.2044. Found: 333.2050.

TBDMS nBu

Bec

syn-4n

1-n-Butyl-8-tert-butyldimethylsilyl-1,4-epoxy-6-fluoro-1,4-dihydronaphthalene syn-
4n (Table 2, entry 11) was obtained via column chromatography of the above-mentioned
crude product as a colorless solid. Mp 55-56 °C.  'H NMR (500 MHz, CDCls) & 6.98
(brd, J = 5.5 Hz, 1H), 6.92 (dd, J = 2.0, 7.0 Hz, 1H), 6.83-6.80 (m, 2H), 5.56 (d, J =2.0
Hz, 1H), 2.59-2.21 (m, 1H), 2.18-2.16 (m, 1H), 1.64-1.60 (m, 1H), 1.45-1.43 (m, 3H),
0.98 (t, J = 7.5 Hz, 3H), 0.92 (s, 9H), 0.37 (s, 3H), 0.36 (s, 3H). '>C NMR (125 MHz,
CDCls) &: 159.1 (d, J = 246 Hz), 153.6 (d, J = 8 Hz), 153.2, 144.6, 144.0, 131.6 (d, J =4
Hz), 117.6 (d, J =19 Hz), 109.3 (d, J = 25 Hz), 95.0, 80.8 (d, J =2 Hz), 31.6, 27.5, 27.2,
23.1, 17.6, 14.1, 1.1, =2.0. IR (neat, cm™): 2959, 1460, 1242. HRMS (FAB, NBA)
Calcd for CyH30OFSi [M+H]": 333.2050. Found 333.2060.

TBDMS

LI

tBu
anti-4o0
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1-tert-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-7-fluoro-1,4-dihydronaphthalene
anti-4o (Table 2, entry 12). Following general procedure, a mixture of 1f (44 mg, 0.10
mmol), 2-tert-butylfuran 2a (0.14 mL, 1.0 mmol), 1.6 M nBuLi in hexane (6.8x107 mL,
0.11 mmol) in toluene (0.5 mL) was stirred for 15 min at —=78 °C. The crude product
was purified by column chromatography (hexane/EtOAc = 50 : 1) to provide the titled
compound anti-40 as a pale yellow oil (21 mg, 63%). 'H NMR (500 MHz, CDCl;) &:
7.09 (dd, J = 2.0, 9.0 Hz, 1H), 6.99 (dd, J = 2.0, 5.5 Hz, 1H), 6.94 (d, J = 5.5 Hz, 1H),
6.67 (dd, J = 2.0, 10.0 Hz, 1H), 5.72 (d, J = 2.0 Hz, 1H), 1.25 (s, 9H), 0.90 (s, 9H), 0.31
(s, 3H), 0.28 (s, 3H). "C NMR (125 MHz, CDCl;) &: 159.3 (d, J = 243 Hz), 153.9,
151.0 (d, J =8 Hz), 144.7, 142.5, 130.3, 115.1 (d, J =20 Hz), 111.3 (d, J =25 Hz), 98.9,
82.0,32.4,26.48,26.45,17.2,-4.5,—4.9. IR (CHCl3, cm™) 2957, 1508. HRMS (FAB,
NBA) Calcd for C9H,cFOSi [M—CH3]": 317.1737. Found: 317.1751.

TBDMS

e

TMS
anti-4p

5-tert-butyldimethylsilyl-1,4-epoxy-7-fluoro-1-trimethylsilyl-1,4-dihydronaphthalene
anti-4p (Table 2, entry 13). Following general procedure, a mixture of 1f (131 mg,
0.30 mmol), 2-(trimethylsilyl)furan 2el* (0.48 mL, 3.0 mmol), 1.6 M nBuLi in hexane
(0.21 mL, 0.33 mmol) in toluene (1.5 mL) was stirred for 20 min at —78 °C. The crude
product was purified by column chromatography (hexane/EtOAc = 50 : 1) to provide the
titled compound anti-4p as a colorless solid (51 mg, 49%). Mp 72-73 °C. 'H NMR
(500 MHz, CDCls) &: 7.02 (dd, J = 1.5, 5.5 Hz, 1H), 6.94 (d, J = 5.5 Hz, 1H), 6.87 (dd, J
=2.0, 7.5 Hz, 1H), 6.66 (dd, J = 2.0, 10.0 Hz, 1H), 5.77 (d, J = 1.5 Hz, 1H), 0.90 (s, 9H),
0.31 (s, 3H), 0.29 (s, 9H), 0.28 (s, 3H). >C NMR (125 MHz, CDCls) 8:159.4 (d, J =
244 Hz), 154.2 (d, J = 8 Hz), 152.4, 145.4, 143.5, 131.0 (d, J =4 Hz), 1149 (d, J =19
Hz), 109.9 (d, J = 25 Hz), 85.6, 83.8, 26.5, 17.1, -3.2, —4.6, -5.0. IR (CHCl;, cm™)
2928, 1454. Anal. Calcd for C;9H29FOSi,: C, 65.46; H, 8.38. Found: C, 65.34; H, 8.19.
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anti-4q

1-n-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-7-phenyl-1,4-dihydronaphthalene anti-
4q (Table 2, entry 14). Following general procedure, a mixture of 1g (148 mg, 0.30
mmol), 2-n-butylfuran 2¢ (0.13 mL, 0.90 mmol), 1.6 M nBuLi in hexane (0.37 mL, 0.60
mmol) in toluene (1.5 mL) was stirred for 20 min at —78 °C. The crude product (anti-
49/syn-4q = 6.2 : 1) was purified by column chromatography (hexane/EtOAc =40 : 1) to
provide the titled compound anti-4q (62 mg, 53%) as a colorless oil (62% total isolated
yield of anti-4q and syn-4q). 'H NMR (500 MHz, CDCl;) &: 7.54 (d, J = 7.5 Hz, 2H),
7.44 (t,J=7.5 Hz, 2H), 7.36 (d, J = 1.5 Hz, 1H), 7.34 (t, J=7.5 Hz, 1H), 7.24 (d,J=1.5
Hz, 1H), 7.04 (dd, J = 1.5, 6.0 Hz, 1H), 6.81 (d, J = 6.0 Hz, 1H), 5.80 (d, J = 1.5 Hz, 1H),
2.43-2.37 (m, 1H), 2.31-2.25 (m, 1H), 1.69-1.58 (m, 2H), 1.53-1.46 (m, 2H), 0.99 (t, J
= 7.5 Hz, 3H), 0.94 (s, 9H), 0.37 (s, 3H), 0.34 (s, 3H). "*C NMR (125 MHz, CDCL) &:
156.8, 150.3, 144.6, 144.1, 141.8, 137.0, 129.8, 129.3, 128.7, 127.4, 127.0, 119.4, 92.3,
82.6, 28.9, 26.8, 26.5, 23.2, 17.2, 14.1, 4.6, —4.9. 1R (neat, cm™"): 2953, 2930, 2857,
1454. HRMS (FAB, NBA) Calcd for CsH3,08Si [M]": 390.2379. Found 390.2375.

TBDMS nBu

e

syn-4q
1-n-Butyl-8-tert-butyldimethylsilyl-1,4-epoxy-6-phenyl-1,4-dihydronaphthalene syn-
4q (Table 2, entry 14) was obtained via column chromatography of the above-mentioned
crude product as a colorless oil. "H NMR (500 MHz, CDCls) & 7.51 (d, J = 7.5 Hz, 2H),
742 (t, J = 7.5 Hz, 2H), 7.42 (s, 1H), 7.37 (d, J = 1.5 Hz, 1H), 7.33 (t, J = 7.5 Hz, 1H),
7.03 (d, J = 6.0 Hz, 1H), 6.83 (d, J = 6.0 Hz, 1H), 5.65 (d, J = 1.5 Hz, 1H), 2.64-2.58 (m,
1H), 2.25-2.19 (m, 1H), 1.67-1.62 (m, 1H), 1.50-1.45 (m, 3H), 0.98 (t, J = 7.5 Hz, 3H),
0.95 (s, 9H), 0.41 (s, 3H), 0.39 (s, 3H). "“C NMR (125 MHz, CDCl;) &: 157.2, 151.2,
144.5, 144.1, 141.4, 136.3, 132.1, 129.9, 128.7, 127.2, 127.0, 119.6, 95.2, 81.1, 31.7, 27.6,
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27.3, 23.1, 17.7, 14.1, -0.9, -1.9. IR (neat, cm™): 2957, 2930, 2857, 1462. HRMS
(FAB, NBA) Calcd for CogH350Si [M+H]": 391.2457. Found 391.2431.

anti-4r

1-tert-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-7-phenyl-1,4-dihydronaphthalene
anti-4r (Table 2, entry 12). Following general procedure, a mixture of 1g (50 mg, 0.10
mmol), 2-tert-butylfuran 2a (38 mg, 0.30 mmol), 1.6 M nBuLi in hexane (0.13 mL, 0.20
mmol) in toluene (0.5 mL) was stirred for 20 min at =78 °C. The crude product was
purified by column chromatography (hexane/EtOAc = 50 : 1) to provide the titled
compound anti-4r as a colorless oil (23 mg, 58%). 'H NMR (500 MHz, CDCls) &: 7.59
(s, 1H), 7.52 (d, J=7.5 Hz, 2H), 7.44 (t,J = 7.5 Hz, 1H), 7.34 (t, J = 7.5 Hz, 1H), 7.22 (d,
J=1.5Hz, 1H), 7.03 (dd, J = 1.5, 6.0 Hz, 1H), 7.01 (d, J = 6.0 Hz, 1H), 5.80 (d,J=1.5
Hz, 1H), 1.32 (s, 9H), 0.94 (s, 9H), 0.37 (s, 3H), 0.34 (s, 3H). "°C NMR (125 MHz,
CDCl) &: 158.1, 148.7, 144.2, 142.9, 142.0, 136.5, 129.7, 128.9, 128.7, 127.4, 127.0,
121.7, 98.9, 82.2, 32.6, 26.7, 26.5, 17.2, —4.4, -4.8. IR (neat, cm™): 2955, 2930, 2857,
1462. HRMS (FAB, NBA) Calcd for CsH3408i [M]": 390.2379. Found 390.2378.

TBDMS

MeO l gl

nBu
anti-4s

1-n-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-7-methoxyl-1,4-dihydronaphthalene

anti-4s (Table 2, entry 16). Following general procedure, a mixture of 1h (119 mg,
0.30 mmol), 2-n-butylfuran 2¢ (0.13 mL, 0.90 mmol), 1.6 M nBuLi in hexane (0.37 mL,
0.60 mmol) in toluene (1.5 mL) was stirred for 45 min at =78 °C. The crude product
(anti-4s/syn-4s = 6.3 : 1) was purified by column chromatography (hexane/EtOAc = 20 :
1) to provide the titled compound anti-4s (38 mg, 37%) as a brown oil (62% total isolated
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yield of anti-4s and syn-4s). 'H NMR (500 MHz, CDCls) &: 7.00 (dd, J = 1.5, 5.5 Hz,
1H), 6.78 (d, J = 2.5 Hz, 1H), 6.74 (d, J = 5.5 Hz, 1H), 6.49 (d, J = 2.5 Hz, 1H), 5.71 (d,
J=1.5 Hz, 1H), 3.79 (s, 3H), 2.34-2.28 (m, 1H), 2.23-2.17 (m, 1H), 1.66—1.43 (m, 4H),
0.97 (t, J = 7.0 Hz, 3H), 0.91 (s, 9H), 0.32 (s, 3H), 0.29 (s, 3H). '>C NMR (125 MHz,
CDCl3) 8: 156.2, 151.8, 149.3, 144.6, 143.0, 129.8, 113.1, 108.7, 92.2, 82.4, 55.4, 28.9,
26.7,26.5,23.2,17.1, 14.0,—4.5,-5.0. IR (CHCls, cm™) 2961, 2928, 1607, 1462, 1435.
HRMS (FAB, NBA) Calcd for C51H3,0,Si [M]': 345.2250. Found: 345.2276.

TBDMS nBu

MeO i igl

syn-4s

1-n-Butyl-8-tert-butyldimethylsilyl-1,4-epoxy-6-methoxyl-1,4-dihydronaphthalene
syn-4s (Table 1, entry 16) was obtained via column chromatography of the above-
mentioned crude product as a brown oil (6.0 mg, 6.0%). 'H NMR (500 MHz, CDCl;) &:
6.97 (dd, J =2.5, 5.5 Hz, 1H), 6.85 (d, J = 2.5 Hz, 1H), 6.80 (d, J =5.5 Hz, 1H), 6.63 (d,
J=2.5Hz, 1H), 5.55 (d, J=2.5 Hz, 1H), 3.77 (s, 3H), 2.58-2.52 (m, 1H), 2.21-2.15 (m,
1H), 1.49-1.42 (m, 2H), 1.31-1.25 (m, 2H), 0.97 (t, J= 7.5 Hz, 3H), 0.92 (s, 9H), 0.36 (s,
3H), 0.35 (s, 3H). "°C NMR (125 MHz, CDCl;) &: 155.4, 152.7, 149.6, 144.7, 143.7,
130.5, 116.1, 108.7, 95.0, 81.1, 55.3, 31.7, 27.6, 27.2, 17.6, 14.1,-1.0,-2.0. IR (CHCl;,
em™) 3007, 2957, 1620, 1471. HRMS (FAB, NBA) Calcd for CyH30,Si [M]":
345.2250. Found: 345.2235.

TBDMS

TBDMSO O"

tBu
anti-4t

1-tert-Butyl-5-tert-butyldimethylsilyl-1,4-epoxy-7-(tert-butyldimethylsilyloxy)methyl-
1,4-dihydronaphthalene anti-4t (Table 2, entry 17). Following general procedure, a
mixture of 1i (53 mg, 0.094 mmol), 1.6 M nBuLi in hexane (0.12 mL, 0.19 mmol), 2-tert-
butylfuran 2a (35 mg, 0.28 mmol) in toluene (0.5 mL) was stirred for 20 min at —78 °C.
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The crude product was purified by column chromatography (hexane/EtOAc = 50 : 1) to
provide the titled compound anti-4t as a colorless solid (28 mg, 64%). Mp 76-77 °C.
'H NMR (500 MHz, CDCl3) &: 7.38 (s, 1H), 6.96-6.97 (m, 2H), 6.94 (d, J = 7.5 Hz, 1H),
5.73 (d, J = 1.5 Hz, 1H), 4.69 (s, 2H), 1.27 (s, 9H), 0.93 (s, 9H), 0.89 (s, 9H), 0.31 (s, 3H),
0.28 (s, 3H), 0.081 (s, 3H), 0.079 (s, 3H). "“C NMR (125 MHz, CDCl3) &: 157.8, 148.1,
144.3, 142.8, 136.1, 128.2, 127.9, 120.6, 98.8, 82.2, 65.1, 32.5, 26.6, 26.5, 25.9, 18.3,

17.2, 4.4, -48,-52. IR (neat, cm'l): 2955, 2930, 2857, 1361. HRMS (FAB, NBA)
Calcd for C,7H470,Si, [M+H]": 459.3115. Found 459.3117.
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General Procedure for Regioselective Cleavage of 5-TBDMS-1,4-Dihydro-1,4-
epoxynaphthalene anti-4 [Table 3 and Eq (2)]. A round bottom flask was charged
with anti-4 (1.0 equiv) and pTsOH-H,O (0.5 equiv) then evacuated and back-filled with
nitrogen. Anhydrous THF (0.15 M) was added via syringe and stirred at room
temperature. After a few hours, a second portion of pTsOH-H,O (0.5-2.0 equiv) was
added into the reaction mixture and stirred for several hours (This portionwise addition
was continued until anti-4 was consumed as judged by TLC analysis). The reaction
mixture was extracted with EtOAc (this process was repeated three times). The
combined organic layers were dried over MgSO4 and concentrated under reduced

pressure. The crude product was purified by flash column chromatography on silica gel.

TBDMS OH

nBu

Me

5a

4-n-Butyl-8-tert-butyldimethylsilyl-6-methyl-1-naphthol 5a (Table 3, entry 1)
Following general procedure, a mixture of anti-4f (4.7x10*> mg, 1.4 mmol) and
pTsOH-H,O (140 mg, 0.72 mmol) in anhydrous THF (10 mL) was stirred at room
temperature for 12 h. pTsOH-H,O (140 mg, 0.72 mmol) was added (6 h). The crude
product was purified by flash column chromatography (hexane/EtOAc = 1 : 20) to
provide the titled compound 5a as a yellow oil (4.4x10” mg, 94%). 'H NMR (500 MHz,
CDCl) &: 7.81 (brs, 1H), 7.67 (d, J = 1.5 Hz, 1H), 7.11 (d, J = 7.5 Hz, 1H), 6.61 (d, J =
7.5 Hz, 1H), 5.13 (s, OH) , 2.99 (t, J = 7.5 Hz, 2H), 2.56 (s, 3H), 1.75-1.69 (m, 2H), 1.47
(hex, J = 7.5 Hz, 2H) , 1.00 (t, J = 7.5 Hz, 3H), 0.96 (s, 9H), 0.44 (s, 6H). *C NMR
(125 MHz, CDCl) 6: 150.5, 137.6, 134.0, 133.6, 133.5, 130.9, 127.0, 125.3, 124.4, 107.5,
33.0, 32.8, 28.6, 22.8, 22.2, 18.6, 14.0, 0.2. IR (CHCl;, cm™) 3412, 1568, 1462.
HRMS (FAB, NBA) Calcd for CyoH3,0Si [M]": 328.2222. Found: 328.2194.
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™S OH

Pee

nBu

5b

4-n-Butyl-6-methyl-8-trimethylsilyl-1-naphthol 5b (Table 3, entry 2)

Following general procedure, a mixture of anti-4g (50 mg, 0.17 mmol), pTsOH-H,O (6.6
mg, 0.035 mmol) in anhydrous THF (5 mL) were stirred for 13 h. pTsOH-H,O (6.6 mg,
0.035 mmol) was added (10 h). The crude product was purified by flash column
chromatography (hexane/EtOAc = 50 : 1) to provide the titled compound 5b as a yellow
solid (29 mg, 59%). Mp 45-47 °C. 'H NMR (500 MHz, CDCl;) &: 7.84 (s, 1H), 7.65
(d,J=1.5Hz, 1H), 7.12 (d, J = 8.0 Hz, 1H), 6.63 (d, J =8.0 Hz, 1H) , 5.22 (s, OH), 2.99
(t, J=7.5 Hz, 2H), 2.55 (s, 3H), 1.71 (quint, J = 7.5 Hz, 2H), 1.46 (hex, J = 7.5 Hz, 2H),
0.99 (t, J = 7.5 Hz, 1H), 0.42 (s, 9H). "C NMR (125 MHz, CDCl3) &: 150.7, 136.00,
135.96, 134.4, 133.5, 131.2, 126.4, 125.4, 124.4, 107.8, 33.1, 32.8, 22.8, 22.1, 14.0, 2.3.
IR (CHCl3, cm™) 3510, 2959, 1667. HRMS (FAB, NBA) Calcd for C sH,60Si [M]":
286.1753. Found: 286.1724.

5c

4-tert-Butyl-8-tert-butyldimethylsilyl-6-methyl-1-naphthol 5¢ (Table 3, entry 3)

Following general procedure, a mixture of anti-4d (40 mg, 0.12 mmol), pTsOH-H,O
(23mg, 0.12 mmol) in anhydrous THF (1 mL) were stirred for 1 h. pTsOH-H,O (12 mg,
0.060 mmol) was added (23 h). Then, 12 mg (0.060 mmol) was added (51 h). Then,
24 mg (0.12 mmol) was added (1 h). The crude product was purified by flash column
chromatography (hexane/EtOAc =7 : 1 then 5 : 1) to provide the titled compound 5C as a
brown oil (24 mg, 61%). 'H NMR (500 MHz, CDCls) &: 8.02 (brs, 1H), 7.54 (s, 1H),
7.50 (s, OH), 7.25 (d, J=10.5 Hz, 1H) , 6.46 (d, J = 10.5 Hz, 1H), 2.47 (s, 3H), 0.93 (s,
9H), 0.90 (s, 9H), 0.34 (s, 3H), 0.29 (s, 3H). '*C NMR (125 MHz, CDCl;) &: 184.9,
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149.8, 142.0, 140.3, 139.9, 138.0, 136.0, 130.7, 127.5, 88.7, 41.3, 28.7, 25.9,22.2, 18.8, —
6.4, 2.4. IR (CHCL, cm™) 3520, 1672. HRMS (FAB, NBA) Calcd for C;oH,;0Si
[M-C,Hs]": 299.1831. Found: 299.1822.

TBDMS OH

Me l I

Ph
5d

8-tert-Butyldimehtylsilyl-6-methyl-4-phenyl-1-naphthol 5d (Table 3, entry 4)
Following general procedure, a mixture of anti-4h (30 mg, 0.086 mmol), pTsOH-H,O
(8.0 mg, 0.042 mmol) in anhydrous THF (1 mL) were stirred for 14 h. pTsOH-H,O (16
mg, 0.084 mmol) was added (5 h). The crude product was purified by flash column
chromatography (hexane/EtOAc = 20 : 1) to provide the titled compound 5d as a
colorless oil (26 mg, 87%). 'H NMR (500 MHz, CDCls) &: 7.66 (brs, 1H), 7.62 (brs,
1H), 7.47-7.40 (m, 5H) , 7.19 (d, J = 7.5 Hz, 1H), 6.75 (d, J = 7.5 Hz, 1H), 5.38 (s, OH),
2.40 (s, 3H), 0.98 (s, 9H), 0.45 (s, 6H). "“C NMR (125 MHz, CDCl;) &: 151.5, 141.6,
138.1, 134.5, 133.6, 133.2, 133.1, 130.4, 128.1, 126.70, 126.67, 126.63, 126.4, 107.1,
28.6,21.9,18.7,0.2. IR (CHCls;, cm™) 3588, 1599, 1574, 1502. HRMS (FAB, NBA)
Caled for C,3H20Si [M]": 348.1909. Found: 348.1910.

TBDMS OH

nBu
5e

4-n-Butyl-8-tert-butyldimethylsilyl-1-naphthol 5e (Table 3, entry 5)

Following general procedure, a mixture of anti-4l (30 mg, 0.096 mmol), pTsOH-H,O (9.1
mg, 0.048 mmol) in anhydrous THF (1 mL) were stirred for 2.5 h. pTsOH-H,O (9.1 mg,
0.048 mmol) was added (16 h). Then, 18 mg (0.096 mmol) was added (5 h). The
crude product was purified by flash column chromatography (hexane/EtOAc =20 : 1) to
provide the titled compound 5e as a colorless oil (26 mg, 87%). 'H NMR (500 MHz,
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CDCly) &: 8.03 (d, J = 8.0 Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 7.48 (t, J = 8.0 Hz, 1H) ,
7.14 (d,J = 7.5 Hz, 1H), 6.69 (d, J = 7.5 Hz, 1H), 5.18 (s, OH), 2.99 (t, J = 7.0 Hz, 2H),
1.71 (quint, J = 7.0 Hz, 2H), 1.45 (hex, J = 7.0 Hz, 2H), 0.97 (t, J = 7.0 Hz, 3H), 0.94 (s,
9H), 0.43 (s, 6H). ">C NMR (125 MHz, CDCls) &: 150.3, 135.4, 133.8, 133.2, 131.9,
128.9, 125.24, 125.20, 124.9, 108.5, 33.2, 32.9, 28.5, 22.9, 18.7, 14.0, 0.2. IR (CHCL,
em™) 3591, 1726, 1616, 1570. HRMS (FAB, NBA) Caled for CaoHsO0Si [M]':
314.2066. Found: 314.2053.

TBDMS OH

L

nBu
5f

4-n-Butyl-8-tert-butyldimethylsilyl-6-fluoro-1-naphthol 5f (Table 3, entry 6)
Following general procedure, a mixture of anti-4n (169 mg, 0.59 mmol), pTsOH-H,O (56
mg, 0.30 mmol) in anhydrous THF (4 mL) were stirred for 12 h. pTsOH-H,O (56 mg,
0.30 mmol) was added (4 h). Then, 112 mg (0.60 mmol) was added (32 h). The crude
product was purified by flash column chromatography (hexane/EtOAc = 10 : 1) to
provide the titled compound 5f as a yellow oil (179 mg, 92%). 'H NMR (500 MHz,
CDCl) 6: 7.62-7.58 (m, 2H), 7.16 (d, J = 7.5 Hz, 1H), 6.64 (d, J = 7.5 Hz, 1H), 5.55 (s,
OH), 2.92 (t, J = 7.5 Hz, 2H), 1.69 (quint, J = 7.5 Hz, 2H), 1.45 (hex, J = 7.5 Hz, 2H),
0.98 (t, J = 7.5 Hz, 3H), 0.95 (s, 9H), 0.44 (s, 6H). "“C NMR (125 MHz, CDCl;) &:
160.0 (d, J =246 Hz), 150.6, 138.6 (d, J =5 Hz), 134.8 (d, J =7 Hz), 131.2 (d, J =6 Hz),
126.4, 125.9, 124.8 (d, J = 24 Hz), 108.5 (d, J = 20 Hz), 107.5, 32.9, 32.8, 28.5, 22.8,
18.6,14.0, 0.1. IR (CHCl;, cm™) 3590, 2930, 1574, 1470, 1327. HRMS (FAB, NBA)
Calcd for C,0H20OFSi [M]": 332.1972. Found: 332.1968.
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4-n-Butyl-8-tert-butyldimethylsilyl-6-phenyl-1-naphthol 5g (Table 3, entry 7)
Following general procedure, a mixture of anti-4r (15 mg, 0.038 mmol), pTsOH-H,O
(3.7 mg, 0.019 mmol) in anhydrous THF (0.5 mL) were stirred for 12 h. pTsOH-H,O
(3.7 mg, 0.019 mmol) was added (12 h x5). The crude product was purified by
preparative TLC (hexane/EtOAc =9 : 1) to provide the titled compound 59 as a colorless
oil (14.5 mg, 97%). 'H NMR (500 MHz, CDCl;) &: 8.20 (d, J = 1.5 Hz, 1H), 8.09 (d, J
= 1.5 Hz, 1H), 7.72 (d, J= 7.5 Hz, 2H), 7.53 (t,J = 7.5 Hz, 2H), 7.41 (t, J = 7.5 Hz, 1H),
7.17 (d, J =7.5 Hz, 1H), 6.70 (d, J = 7.5 Hz, 1H), 5.24 (s, OH), 3.05 (t, J = 7.5 Hz, 2H),
1.75 (quint, J = 7.5 Hz, 2H), 1.47 (hex, J =7.5 Hz, 2H), 0.98 (t, J= 7.5 Hz, 3H) , 0.98 (s,
9H), 0.48 (s, 6H). "“C NMR (125 MHz, CDCl;) &: 150.3, 142.0, 137.1, 135.1, 134.6,
133.5,132.1, 128.9, 128.0, 127.6, 127.2, 125.7, 123.4, 108.6, 33.1, 32.9, 28.5, 22.8, 18.7,
14.1, 02. IR (CHCl;, cm™) 3888, 1574, 1462. HRMS (FAB, NBA) Calcd for
C»6H3408i [M]": 390.2379. Found: 390.2370.

TBDMS OH

MeO ] l

nBu
5h

4-n-Butyl-8-tert-butyldimethylsilyl-6-methoxy-1-naphthol 5h (Table 3, entry 8)
Following general procedure, a mixture of anti-4s (7.0 mg, 0.020 mmol), pTsOH-H,O
(1.9 mg, 0.010 mmol) in anhydrous THF (5 mL) were stirred for 12 h. pTsOH-H,O (1.9
mg, 0.010 mmol) was added (12 h x6). The crude product was purified by preparative
TLC (hexane/EtOAc =9 : 1) to provide the titled compound 5h as a colorless oil (6.8 mg,
97%). 'H NMR (500 MHz, CDCls) 8: 7.48 (d, J = 2.0 Hz, 1H), 7.26 (d, J = 2.0 Hz, 1H),
7.10 (d, J =7.5 Hz, 1H), 6.56 (d, J = 7.5 Hz, 1H), 5.12 (s, OH), 3.94 (s, 3H), 2.93 (t, J =
7.5 Hz, 2H), 1.71 (quint, J = 7.5 Hz, 2H), 1.45 (hex, J = 7.5 Hz, 2H), 0.98 (t, J = 7.5 Hz,
3H) , 0.93 (s, 9H), 0.41 (s, 6H). '*C NMR (125 MHz, CDCl;) &: 156.3, 150.5, 136.3,
134.8, 130.5, 127.7, 125.9, 124.0, 106.5, 103.5, 55.0, 33.0, 32.5, 28.5, 22.8, 18.6, 14.0,
0.1. IR (CHCl;, cm™) 3404, 1577, 1462. HRMS (FAB, NBA) Calcd for C2H3,0,Si
[M]": 344.2172. Found: 344.2176.
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TBDMS OH

oo

5i

8-tert-Butyldimethylsilyl-6-methyl-1-naphthol 5i [Eq (2)]

Following general procedure, a mixture of anti-4i (44 mg, 0.078 mmol), pTsOH-H,O (10
mg, 0.053 mmol) in anhydrous THF (0.4 mL) were stirred for 2 h. pTsOH-H,O (13 mg,
0.068 mmol) was added (1 h). The crude product was purified by flash column
chromatography (hexane/EtOAc = 20 : 1) to provide the titled compound 5i as a white
solid (21 mg, 97%). Mp 94-97 °C. 'H NMR (500 MHz, CDCl;) &: 7.63 (s, 1H), 7.58
(s, 1H), 7.35 (d, J=8.0 Hz, 1H), 7.25 (t, J = 8.0 Hz, 1H), 6.69 (d, J=8.0 Hz, 1H), 5.22 (s,
OH), 2.49 (s, 3H), 0.94 (s, 9H), 0.44 (s, 6H). '*C NMR (125 MHz, CDCl3) &: 152.0,
138.2, 135.8, 134.4, 132.8, 128.5, 126.6, 125.3,121.2, 108.4, 28.4, 21.7, 18.6,-0.11. IR
(CHCI3;, cm™) 3584, 1568. HRMS (FAB, NBA) Calcd for C4H, 0Si [M—CH;]":
257.1362. Found: 257.1322.
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Procedure for Ru-Catalyzed Isomerization of 5-tert-Butyldimethylsilyl-1,4-dihydro-
1-tributylstannyl-1,4-epoxynaphthalene anti-4j [Eq (3)].1) A solution of anti-4j (304
mg, 0.53 mmol) and 1,2-dichloroethane (3 mL) in an oven-dried vial was added via a
cannula to an oven-dried vial containing Cp*Ru(cod)Cl (30 mg, 0.079 mmol) (weighed
out from a dry box) under argon. The reaction mixture was heated at 60 °C for 10 min
and then allowed to cool to room temperature. The crude material was run through
basic alumina (aluminium oxide 60; Merck) to obtain brown solid (304 mg). Into oven
dried round bottom flask were added the solid product (44.1 mg, 0.079 mmol), activated
silica gel (in the oven at 130 °C over night) and 1,2-dichloroethane (2.2 mL) and stirred
for 10 min under argon at room temperature. The mixture was then filtered through a
thin pad of Celite (eluting with EtOAc) and the eluent was concentrated under reduced
pressure. The crude product was purified by flash column chromatography on silica gel
(hexane/EtOAc = 30 : 1) to provide 8-tert-butyldimethylsilyl-6-methyl-4-tributylstannyl-
1-naphthol 5j (31.8 mg, 72%) as a yellow oil. 'H NMR (500 MHz, CDCls) &: 7.47 (brs,
1H x2), 7.37 (d, J = 2.0 Hz, 1H), 7.18 (d, J = 2.0 Hz, 1H), 4.77 (s, 1H) , 2.47 (s, 3H),
1.62—1.51 (m, 2H), 1.35 (hex, J = 7.0 Hz, 2H), 1.26-1.11 (m, 2H), 0.95 (s, 9H), 0.89 (t, J
= 7.0 Hz, 9H), 0.48 (s, 6H). "*C NMR (125 MHz, CDCl3) &: 151.2, 145.8, 137.5, 137.1,
134.8, 134.4, 131.1, 131.9, 125.6, 111.8, 29.2, 274, 21.7, 18.0, 13.7, 10.5, -2.6. IR
(CHCL;, cm™) 3591, 1597. HRMS (FAB, NBA) Calcd for CyoHsoOSi''®Sn [M]":
562.2653. Found:562.2697.
TBDMS OH

Me l l

SnBuj
5)
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General Procedure for Hiyama Coupling Reactions of 8-TBDMS-1-Naphthols 5
with Aryl lodides (Table 4). An oven-dried reaction tube was charged with 5 (1.2 equiv),
AsPhj (0.24 equiv) and Cs,COs (1.5 equiv). The reaction tube was capped with a rubber
septum and then evacuated and back-filled with argon (this process was repeated twice).
Anhydrous DME (0.1 M) was added via a syringe, through the septum, followed by the
addition of an aryl iodide (1.0 equiv) and [(allyl)PdCI], (0.06 equiv) (solid aryl halides
were added with other reagents before the evacuation). The reaction mixture was heated
to 60 °C until 5 was completely consumed as determined by a TLC analysis. At this point
the reaction mixture was allowed to cool to room temperature. The reaction mixture was
then filtered through a thin pad of Celite (eluting with EtOAc) and the eluent was
concentrated under reduced pressure. The crude product was purified by flash column

chromatography on silica gel.

Ph  OTBDMS

Me l l

nBu
7a

tert-Butyldimethylsilyl 4-n-butyl-6-methyl-8-phenyl-1-naphthyl ether 7a (Table 4,
entry 1). Following general procedure, a mixture of 5e (50 mg, 0.15 mmol),
iodobenzene (14 pL, 0.13 mmol), Cs,COs (61 mg, 0.19 mmol), [(allyl)PdCI], (2.8 mg,
7.7x10” mmol) and AsPh; (9.2 mg, 3.0x10 mmol) in DME (1.5 mL) was stirred for 2 h.
The crude product was purified by column chromatography (hexane) to provide the titled
compound 7a as a pale yellow oil (39 mg, 77%). 'H NMR (500 MHz, CDCls) &: 7.75
(brs, 1H), 7.34-7.25 (m, 5H), 7.14 (d, J = 7.5 Hz, 1H), 7.07 (d, J = 1.5 Hz, 1H), 6.72 (d, J
= 7.5 Hz, 1H), 3.00 (t, J = 7.5 Hz, 2H), 2.51 (s, 3H), 1.76-1.71 (m, 2H), 1.53-1.45 (m,
2H), 0.99 (t, J = 7.5 Hz, 3H), 0.72 (s, 9H), —0.24 (s, 6H). "“C NMR (125 MHz, CDCl;)
o: 151.1, 145.4, 1394, 134.5, 134.1, 131.9, 130.8, 129.2, 127.0, 126.0, 125.7, 123.3,
122.8, 113.2, 33.0, 32.9, 26.5, 22.9, 21.7, 19.1, 14.1, -4.3. IR (CHCl;, cm™) 2957,
2930, 1612, 1581, 1462. HRMS (FAB, DTT/TG) Caled for C,;H3;0Si [M+H]":
405.2614. Found: 405.2609.
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Ph  OTBDMS

ee

7b

tert-Butyldimethylsilyl 6-methyl-8-phenyl-1-naphthyl ether 7b (Table 4, entry 2).
Following general procedure, a mixture of 5i (12 mg, 0.045 mmol), iodobenzene (4.2 uL,
0.038 mmol), Cs,CO;3 (18 mg, 0.056 mmol), [(allyl)PdCl], (0.7 mg, 1.9x10~ mmol) and
AsPh; (2.4 mg, 7.5%10° mmol) in DME (0.4 mL) was stirred for 2.5 h. The crude
product was purified by column chromatography (hexane) to provide the titled compound
7b as a colorless solid (9.5 mg, 72%). Mp 83-86 °C. 'H NMR (500 MHz, CDCl;) &:
7.57 (s, 1H), 7.42 (d, J = 7.5 Hz, 1H), 7.28-7.38 (m, 6H), 7.07 (s, 1H), 6.81 (d, J=7.5
Hz, 1H), 2.48 (s, 3H), 0.74 (s, 9H), -0.23 (s, 6H). "“C NMR (125 MHz, CDCl;) &:
152.7, 144.9, 138.8, 136.7, 134.6, 132.3, 129.3, 127.1, 126.8, 125.86, 125.81, 123.0,
120.9, 113.8, 26.4, 21.2, 19.1, —4.3. IR (CHCl;, cm™) 1574. HRMS (FAB, NBA)
Calcd for C»3H»90Si [M+H]+: 349.1988. Found: 349.2024.

Ph  OTBDMS

nBu
7c

tert-Butyldimethylsilyl 4-n-butyl-8-phenyl-1-naphthyl ether 7c (Table 4, entry 3).
Following general procedure, a mixture of 5h (19 mg, 0.061 mmol), iodobenzene (6.0 uL,
0.051 mmol), Cs,CO;3 (40 mg, 0.12 mmol), [(allyl)PdCI], (1.1 mg, 3.1x10” mmol) and
AsPh; (3.7 mg, 1.2x10? mmol) in DME (0.6 mL) was stirred for 12 h. The crude
product was purified by column chromatography (hexane) to provide the titled compound
7¢ as a colorless oil (12 mg, 61%). '"H NMR (500 MHz, CDCl;) &: 8.00 (d, J = 8.0 Hz,
1H), 7.47 (t, J = 8.0 Hz, 1H), 7.36-7.27 (m, 5H), 7.23 (d, J = 8.0 Hz, 1H), 7.19 (d, J = 8.0
Hz, 1H), 6.79 (d, J = 8.0 Hz, 1H), 3.03 (t, J = 7.5 Hz, 2H), 1.74 (quint, J = 7.5 Hz, 2H),
1.47 (hex, J = 7.5 Hz, 2H), 0.99 (t, J = 7.5 Hz, 3H), 0.73 (s, 9H), -0.23 (s, 6H). "C
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NMR (125 MHz, CDCl) 6: 151.1, 145.4, 139.5, 134.2, 131.6, 129.7, 129.2, 127.1, 125.9,
125.7,125.0, 124.8, 123.6, 114.0, 33.10, 33.07, 26.5, 22.9, 19.1, 14.1, -4.3. IR (CHClI;,

cm’l) 1582, 1458, 1410. HRMS (FAB, NBA) Calcd for C,sH340Si [M]": 390.2379.
Found: 390.2411.

7d’

4-n-Butyl-6-methyl-8-(2-methoxyphenyl)-1-naphthol 7d” (Table 2, entry 4).
Following general procedure, a mixture of 5a (63 mg, 0.19 mmol), 2-iodoanisole (21 pL,
0.16 mmol), Cs,CO; (78 mg, 0.24 mmol), [(ally)PdCl], (2.9 mg, 7.9x10 mmol) and
AsPh; (9.8 mg, 3.2x107% mmol) in DME (2 mL) was stirred for 2 h. The crude product
was purified by column chromatography (hexane) to provide tert-butyldimethylsilyl 4-n-
butyl-6-methyl-8-(2-methoxyphenyl)-1-naphthyl ether 7d with a small amount of impure.
The mixture was stirred in 1.0 M tetrabutylammonium fluoride solution (0.20 mL, 0.20
mmol) in THF (1.0 mL) for 2 h. The crude product was purified by column
chromatography (hexane/EtOAc = 10 : 1) to afford the titled compound 7d’ as a colorless
oil (18.0 mg, 35%). 'H NMR (500 MHz, CDCls) &: 7.81 (brs, 1H), 7.49-7.45 (m, 1H),
7.37 (dd, J =2.0, 7.5 Hz, 1H), 7.18 (d, J = 7.5 Hz, 1H), 7.11-7.07 (m, 1H), 7.04 (d, J =
8.5 Hz, 1H), 7.02 (d, J=2.0 Hz, 1H), 6.72 (d, J= 8.0 Hz, 1H), 5.51 (s, OH), 3.73 (s, 3H),
3.05-2.94 (m, 2H), 2.53 (s, 3H), 1.73 (quint, J = 7.0 Hz, 2H), 1.48 (hex, J = 7.0 Hz, 2H),
0.99 (t, J = 7.0 Hz, 3H). ">C NMR (125 MHz, CDCl3) &: 157.1, 151.8, 134.1, 133.6,
132.8, 131.3, 130.4, 130.3, 130.2, 129.9, 126.7, 123.7, 120.9, 120.7, 111.5, 109.8, 55.8,
33.00, 32.97, 22.9, 21.8, 14.1. IR (CHCl;, cm™) 3499, 1609, 1462. HRMS (FAB,
NBA) Calcd for Co,Hy40, [M]": 315.2144. Found: 315.2121.
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OMe

I OTBDMS

nBu

Me

7e

tert-Butyldimethylsilyl 4-n-butyl-8-(4-methoxyphenyl)-6-methyl-1-naphthyl ether 7e
(Table 3, entry 5). Following general procedure, a mixture of 5a (50 mg, 0.15 mmol),
4-iodoanisole (30 mg, 0.13 mmol), Cs,CO; (62 mg, 0.19 mmol), [(allyl)PdCl], (2.8 mg,
7.7x10” mmol) and AsPh; (9.2 mg, 3.0x10 mmol) in DME (1.5 mL) was stirred for 8 h.
The crude product was purified by column chromatography (hexane/EtOAc =20 : 1) to
provide the titled compound 7e as a pale yellow oil (33 mg, 60%). 'H NMR (500 MHz,
CDCl) o: 7.73 (brs, 1H), 7.28 (d, J = 9.0 Hz, 2H), 7.14 (d, J = 8.0 Hz, 1H), 7.07 (d, J =
1.0 Hz, 1H), 6.88 (d, J = 9.0 Hz, 2H), 6.72 (d, J = 8.0 Hz, 1H), 3.85 (s, 3H), 3.00 (t, J =
8.0 Hz, 2H), 2.51 (s, 3H), 1.73 (quint, J = 8.0 Hz, 2H), 1.47 (hex, J= 8.0 Hz, 2H), 0.99 (t,
J = 8.0 Hz, 3H), 0.73 (s, 9H), -0.21 (s, 6H). "C NMR (125 MHz, CDCl3) &: 158.0,
151.1, 139.0, 138.0, 134.6, 134.2, 131.8, 130.9, 130.1, 125.9, 123.4, 122.5, 113.3, 112.6,
55.5,33.0,32.9, 26.4,22.9,21.7, 19.0, 14.1,-4.2. IR (CHCI3, cm™) 2957, 2930, 1609,
1582, 1516. HRMS (FAB, DTT/TG) Calcd for CogH300,Si [M+H]": 435.2719. Found:
435.2717.

7f
4-n-Butyl-8-(4-ethoxycarbonylphenyl)-6-methyl-1-naphthol 7f* (Table 3, entry 6).
Following general procedure, a mixture of 5a (50 mg, 0.15 mmol), ethyl 4-iodobenzoate

(21 pL, 0.12 mmol), Cs,CO; (62 mg, 0.19 mmol), [(allyl)PdCl], (2.8 mg, 7.7x10 mmol)
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and AsPh; (9.2 mg, 3.0x10? mmol) in DME (1.5 mL) was stirred for 2 h. The crude
product was purified by column chromatography (hexane/EtOAc = 20 : 1) to provide
tert-butyldimethylsilyl 4-n-butyl-8-(4-ethoxycarbonylphenyl)-6-methyl-1-naphthyl ether
7f with a small amount of 4-iodobenzoate. The mixture was stirred in 1.0 M
tetrabutylammonium fluoride solution (0.30 mL, 0.30 mmol) in THF (1 mL) for 3 h.
The crude product was purified by column chromatography (hexane/EtOAc =1 : 10) to
afford the titled compound 7f’ as a colorless solid (33 mg, 72%). Mp 116-121°C. 'H
NMR (500 MHz, CDCl;) 6: 8.15 (d, J = 8.0 Hz, 2H), 7.84 (brs, 1H), 7.55 (d, J = 8.0 Hz,
2H), 7.22 (d, J = 8.0 Hz, 1H), 7.05 (d, J = 1.5 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 4.89 (s,
OH), 4.43 (q, J =7.5 Hz, 2H), 3.01 (t, J = 7.5 Hz, 2H), 2.54 (s, 3H), 1.72 (quint, J=7.5
Hz, 2H), 1.51-1.42 (m, 5H), 0.99 (t, J = 7.5 Hz, 3H). "C NMR (125 MHz, CDCL) &:
166.2, 150.9, 147.2, 136.1, 134.2, 133.9, 130.8, 130.3, 129.9, 129.6, 129.3, 127.0, 124.0,
119.8, 110.5, 61.2, 33.02, 32.95, 22.8, 21.7, 14.3, 14.0. IR (CHCl3, cm™) 3543, 1714,
1607. HRMS (FAB, Gly) Calcd for C,4H,70; [M+H]': 363.1960. Found: 363.1952.

CN

l OTBDMS
Me l l

9
tert-Butyldimethylsilyl 4-n-butyl-8-(4-cyanophenyl)-6-methyl-1-naphthyl ether 7g
(Table 3, entry 7). Following general procedure, a mixture of 5a (50 mg, 0.15 mmol),
4-iodobenzonitrile (29 mg, 0.13 mmol), Cs,CO; (62 mg, 0.19 mmol), [(allyl)PdCI], (2.8
mg, 7.7x10” mmol) and AsPh; (9.2 mg, 3.0x10 mmol) in DME (1.5 mL) was stirred for
2 h. The crude product was purified by column chromatography (hexane/EtOAc = 30 :
1) to provide the titled compound 7g as a yellow solid (44 mg, 81%). Mp 99-101 °C.
'H NMR (500 MHz, CDCl;) 8: 7.83 (s, 1H), 7.63 (d, J = 8.5 Hz, 2H), 7.47 (d, J = 8.5 Hz,
2H), 7.19 (d, J = 8.0 Hz, 1H), 7.01 (s, 3H), 6.76 (d, J = 8.0 Hz, 1H), 3.02 (t, J = 7.5 Hz,
2H), 2.54 (s, 3H), 1.74 (quint, J = 7.5 Hz, 2H), 1.48 (hex, J =7.5 Hz, 2H), 1.00 (t, J = 7.5
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Hz, 3H), 0.73 (s, 9H), -0.21 (s, 6H). '*C NMR (125 MHz, CDCl;) &: 150.6, 150.3,
137.2, 134.4, 134.2, 131.6, 131.2, 130.9, 129.9, 126.4, 123.9, 122.7, 119.5, 113.4, 109.2,
32.93, 32.89, 26.3, 22.8, 21.7, 19.0, 14.0, -4.3. IR (CHCls;, ecm™) 2957, 2930, 2226,

1605, 1582. Anal. Calcd for CosH3sNOSi: C, 78.27; H, 8.21; N, 3.26. Found: C, 78.12;
H, 8.49; N, 3.31.

COMe

l OTBDMS
Me l l

nBu
7h

tert-Butyldimethylsilyl 8-(4-acetylphenyl)-4-n-butyl-6-methyl-1-naphthyl ether 7h
(Table 3, entry 8). Following general procedure, a mixture of 5a (50 mg, 0.15 mmol),
4-iodoacetophenone (31 pL, 0.13 mmol), Cs,CO; (61 mg, 0.19 mmol), [(allyl)PdCl], (2.8
mg, 7.7x10” mmol) and AsPh; (9.2 mg, 3.0x10” mmol) in DME (1.5 mL) was stirred for
2 h. The crude product was purified by column chromatography (hexane/EtOAc = 10 :
1) to provide the titled compound 7h as a pale yellow oil (39 mg, 68%). 'H NMR (500
MHz, CDCl3) &: 7.95 (d, J = 8.0 Hz, 2H), 7.80 (brs, 1H), 7.46 (d, J = 8.0 Hz, 2H), 7.18 (d,
J=28.0 Hz, 1H), 7.07 (d, J = 1.5 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 3.01 (t, J = 7.5 Hz,
2H), 2.65 (s, 3H), 2.53 (s, 3H), 1.74 (quint, J = 7.5 Hz, 2H), 1.48 (hex, J = 7.5 Hz, 2H),
1.00 (t, J = 7.5 Hz, 3H), 0.71 (s, 9H), —0.25 (s, 6H). "*C NMR (125 MHz, CDCl;) &:
198.1, 150.8, 150.6, 138.0, 134.6, 134.5, 134.2, 131.6, 131.0, 129.4, 127.3, 126.2, 123.5,
123.0, 113.3, 33.0, 32.9, 26.7, 26.3, 22.8, 21.7, 19.0, 14.1,—-4.3. IR (CHCl;, cm™) 2957,

2930, 1676, 1603. HRMS (FAB, DTT/TG) Calcd for CaoH300,Si [M+H]": 447.7219.
Found: 447.2722.
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NO,

I OTBDMS
Me I I

nBu
7i

tert-Butyldimethylsilyl 4-n-butyl-6-methyl-8-(4-nitrophenyl)-1-naphthyl ether 7i
(Table 3, entry 9). Following general procedure, a mixture of 5a (50 mg, 0.15 mmol),
4-iodonitrobenzene (32 mg, 0.13 mmol), Cs,CO3 (61 mg, 0.19 mmol), [(allyl)PdCl], (2.8
mg, 7.7x10” mmol) and AsPh; (9.2 mg, 3.0x10 mmol) in DME (1.5 mL) was stirred for
7 h. The crude product was purified by column chromatography (hexane) to provide the
titled compound 7i as a yellow oil (29 mg, 55%). '"H NMR (500 MHz, CDCl;) &: 8.21
(d, J = 8.5 Hz, 2H), 7.83 (brs, 1H), 7.51 (d, J = 8.5 Hz, 2H), 7.19 (d, J = 7.0 Hz, 1H),
7.06 (d, J = 1.5 Hz, 1H), 6.77 (d, J = 7.0 Hz, 1H), 3.02 (t, J = 7.5 Hz, 2H), 2.54 (s, 1H),
1.74 (quint, J = 7.5 Hz, 2H), 1.48 (hex, J = 7.5 Hz, 2H), 1.00 (t, J = 7.5 Hz, 3H), 0.71 (s,
9H), -0.23 (s, 6H). "C NMR (125 MHz, CDCl;) &: 152.4, 150.5, 146.0, 136.8, 134.4,
134.2, 131.6, 131.3, 129.9, 126.4, 124.1, 122.7, 122.4, 113.5, 33.0, 32.9, 26.3, 22.8, 21.7,
19.0, 14.1,—4.3. IR (CHCls, cm™) 2957, 2930, 1595, 1582, 1516, 1344. HRMS (FAB,
DTT/TG) Caled for Co7H36NOsSi [M+H]': 450.2464. Found: 450.2468.

I I OTBDMS
Pe®

nBu
7
tert-Butyldimethylsilyl 4-n-butyl-6-methyl-8-(1-naphthyl)-1-naphthyl ether 7j (Table
2, entry 10). Following general procedure, a mixture of 5a (50 mg, 0.15 mmol), 4-
iodobenzonitrile (19 pL, 0.13 mmol), Cs,CO; (62 mg, 0.19 mmol), [(allyl)PdCl], (2.8 mg,
7.7x10” mmol) and AsPhs (9.2 mg, 3.0x10 mmol) in DME (1.5 mL) was stirred for 1.5
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h. The crude product was purified by column chromatography (hexane/EtOAc =40 : 1)
to provide the titled compound 7j as a colorless solid (28 mg, 48%). Mp 121-123 °C.
'H NMR (500 MHz, CDCl;) &: 7.87-7.81 (m, 3H), 7.49 (t, J = 7.5 Hz, 1H), 7.42-7.36 (m,
3H), 7.24 (dt, J = 1.0, 7.5 Hz, 1H), 7.18 (d, J = 7.5 Hz, 1H), 7.10 (d, J = 1.0 Hz, 1H),
6.65 (d, J=17.5 Hz, 1H), 3.10-3.02 (m, 2H), 2.53 (s, 3H), 1.85-1.78 (m, 2H), 1.54 (hex, J
= 7.5 Hz, 2H), 1.05 (t, J = 7.5 Hz, 3H), 0.55 (s, 9H), —0.38 (s, 3H), —0.63 (s, 3H). "“C
NMR (125 MHz, CDCls) 6: 151.2, 144.2, 173.3, 134.4, 134.1, 133.3, 133.2, 132.0, 130.4,
127.7, 126.9, 126.1, 125.9, 125.5, 125.3, 125.2, 125.1, 124.6, 123.1, 112.0, 33.0, 32.9,
26.3, 23.0, 21.7, 19.0, 14.1, 4.0, -4.9. IR (CHCls;, cm™) 2957, 2930, 1578, 1462.
Anal. Calcd for C31H3308Si: C, 81.88; H, 8.42. Found: C, 81.58; H, 8.59.
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Procedure for the Synthesis of Benzyne Precursors 1a and b

Ph
oTf

Br
la

3-Bromobiphenyl-2-yl trifluoromethanesulfonate 1a (Table 1, entry 1).

Bromine (1.7 mL, 34 mmol) was added dropwise to a solution of dimethylamine (4.1 mL,
36 mmol) and NaOH (2.8 g, 69 mmol) in H,O (15 mL) at —15 © C. The mixture was
stirred for 30 min at this temperature and extracted with toluene (200 mL). The organic
layer was separated and dried with MgSO4 to give a yellow solution of N-
bromodimethylamine, which was added to a solution of 2-hydroxybiphenyl (5.0 g, 29
mmol) in toluene (30 mL) at —15 °C. The mixture was stirred for 4 h, slowly warm up to
room temperature, and stirred overnight, then acidified with 6 M HCI (17 mL). The
crude product was purified by flash column chromatography (hexane/CH,Cl, =2 : 1) to
provide 2-bromo-6-phenylphenol (1.7 g, 23%).”7 '"H NMR (500 MHz, CDCl3) &: 7.54
(dd, J=1.5, 7.5 Hz, 2H), 7.49-7.37 (m, 4H), 7.25 (dd, J = 1.5, 7.5 Hz, 1H), 6.89 (t,J =

7.5 Hz, 1H), 5.68 (s, OH).
Ph

iIOH

Br
An oven-dried round bottom flask was charged with 3-bromo-2-hydroxybiphenyl'”! (1.7 g,
6.8 mmol). The flask was capped with an inlet adapter with a three-way stopcock and
then evacuated and back-filled with nitrogen. Anhydrous CH,Cl, (6.8 mL) and N,N-
diisopropylethylamine (1.7 mL, 10 mmol) were added via syringe, followed by the slow
addition of trifluoromethanesulfonc anhydride (1.7 mL, 10 mmol) over five minutes
under 0 °C. After 30 min, the reaction mixture was slowly allowed to warm up to room
temperature. After several hours stirring, saturated NaHCO; solution was added to the
reaction and extracted with CH,Cl, (this process was repeated three times). The organic

layers were dried over magnesium sulfate and concentrated under reduced pressure.

The crude product was purified by flash column chromatography (hexane/EtOAc = 20 :
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1) to provide titled compound 1a as a colorless solid (2.6 g, 99%). Mp 71-72 °C. 'H
NMR (500 MHz, CDCls) &: 7.67 (dd, J= 1.0, 7.8 Hz, 1H), 7.48-7.41 (m, SH), 7.40 (dd, J
= 1.0, 8.0 Hz, 1H), 7.28 (t, J = 8.0 Hz, 1H). "“C NMR (125 MHz, CDCl;) &: 144.4,
138.04, 138.03, 135.6, 133.3, 131.3, 129.3, 129.2, 128.7, 128.59, 128.57, 1179 (q, J =
321 Hz), 117.4. IR (CHCls, cm™) 1420. Anal. Caled for C3HgBrF;0;S: C, 40.96; H,
2.12. Found: C, 41.06; H, 2.32.

tBu
OTf

tBu Br
1b

2-Bromo-4,6-di-tert-butylphenyl trifluoromethanesulfonate 1b (Table 1, entry 2).

A solution of bromine (0.50 mL, 9.7 mmol) in CH,Cl, (10 mL) was added dropwise to a
solution of 2,4-Di-tert-butylphenol (2.0 g, 9.7 mmol) in CH,Cl, (2 mL) over 10 min at
0 °C. The mixture was stirred for 1 h at this temperature. The organic layer was separated
and washed six times with water, dried with MgSO,. The crude product was purified by
flash column chromatography (hexane) to provide 2-bromo-4,6-di-tert-butytlphenol (2.2
g, 80%)."1 "TH NMR (CDCls, 500 MHz) &: 7.32 (d, J = 2.0 Hz, 1H), 7.24 (d, J = 2.0 Hz,
1H), 5.64 (s, 1H), 1.40 (s, 9H), 1.28 (s, 9H).

tBu
OH
tBu Br

An oven-dried round bottom flask was charged with 2-bromo-4,6-di-tert-butylphenol (1.0
g, 3.5 mmol). The flask was capped with an inlet adapter with a three-way stopcock and
then evacuated and back-filled with nitrogen. Anhydrous CH,Cl, (17.5 mL) and N,N-
diisopropylethylamine (1.2 mL, 7.0 mmol) were added via syringe, followed by the slow
addition of trifluoromethanesulfonc anhydride (0.88 mL, 5.3 mmol) over five minutes
under 0 °C. After 30 min, the reaction mixture was slowly allowed to warm up to room
temperature. After several hours stirring, saturated NaHCOs3 solution was added to the
reaction and extracted with CH,Cl, (this process was repeated three times). The organic

layers were dried over sodium sulfate and concentrated under reduced pressure. The
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crude product was purified by flash column chromatography (hexane) to provide titled
compound 1b as a pale yellow oil (1.1 g, 75%). '"H NMR (CDCls, 500 MHz) &: 7.51 (d, J
= 2.5 Hz, 1H), 7.48 (d, J = 2.5 Hz, 1H), 1.47 (s, 9H), 1.31 (s, 9H). "*C NMR (CDCl;,
125 MHz) &: 151.9, 145.4, 141.1, 130.1, 126.3, 118.7 (q, J = 320 Hz), 117.0, 36.6, 34.8,
31.5, 31.1. IR (neat): 2968, 1416 cm’. HRMS (FAB) calcd for C15H2179BrF30382
417.0347 [M+H]"; found 417.0327.
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General procedure for the Synthesis of Silylated Benzyne Precursors 1c—i™ (Table 1

and 2).
Br Br TBDMS TBDMS
oH TBDMS-CI OTBDMS  nBulLi OH Tf0 oTf
imidazole THE iProNEt
Rl Br THE Rl Br Rl Br CH2C|2 Rl Br
S1 s2 S3 le-i

Scheme S1

General procedure I: An oven-dried round bottom flask was charged with 2,4-
dibromophenol derivative S1 (1.0 equiv) and imidazole (1.5 equiv). The flask was
capped with a rubber septum and then evacuated and back-filled with nitrogen.
Anhydrous THF was added via syringe, through the septum, followed by the addition of
tert-butyldimethylsilyl chloride (1.5 equiv) at room temperature. After several hours,
water was added to the reaction mixture and extracted with hexane (this process was
repeated three times). The organic layers were dried over magnesium sulfate and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography to provide tert-butyldimethylsilyl 2,4-dibromophenyl ether S2.

General procedure I1: S2 was loaded into a round bottom flask. The flask was capped
with an inlet adapter with a three-way stopcock and then evacuated and back-filled with
nitrogen. Anhydrous THF was added via syringe, followed by the slow addition of 1.6
M nBuLi in hexane (1.0 equiv) over five minutes at —78 °C.  After 30 min, mixture was
allowed to warm up to room temperature. After several hours stirring, water was added
to the reaction mixture and extracted with hexane (this process was repeated three times).
The organic layers were dried over magnesium sulfate and concentrated under reduced
pressure. The crude product was purified by flash column chromatography to provide
2-bromo-6-(tert-butyldimethylsilyl)phenol S3.

General procedure Ill: S3 was loaded into a round bottom flask. The flask was
capped with an inlet adapter with a three-way stopcock and then evacuated and back-
filled with nitrogen. Anhydrous CH,Cl, and N,N-diisopropylethylamine (1.5 equiv)
were added via syringe, followed by the slow addition of trifluoromethanesulfonic
anhydride (1.5 equiv) over five minutes at 0 °C. After 30 min, the mixture was slowly
allowed to warm up to room temperature and stirred for several hours. Saturated

NaHCOj; solution was added to the reaction mixture and extracted with CH,Cl, (this
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process was repeated three times). The organic layers were dried over magnesium
sulfate and concentrated under reduced pressure. The crude product was purified by
flash column chromatography to provide 2-bromo-6-(tert-butyldimethylsilyl)phenyl

trifluoromethanesulfonate 1¢c—h.

T™MS
OoTf

Me Br
1c

2-Bromo-4-methyl-6-(trimethylsilyl)phenyl trifluoromethanesulfonate 1c™ (Table 2,
entry 3).

An oven-dried round bottom flask was charged with 2,6-dibromo-4-methylphenol Sla
(1.3 g, 5.0 mmol). The flask was connected with condenser and septum then evacuated
and back-filled with nitrogen. Anhydrous THF (2.5 mL) and hexamethyldisilazane (3.1
mL, 15 mmol) was added via syringe, through the septum. The reaction mixture was
stirred for 22 h at 80 °C.  After the reflux condenser was changed to inlet adapter with a
three-way stopcock, residual solvent and reagent was removed by high vacuum pump to
provide 2,6-dibromo-4-methylphenyl trimethylsilyl ether 2c in the flask. The crude
product was used without purification and/or determination of the structure.

Following general procedure II, a mixture of S2c, 1.6 M nBuLi hexane solution (4.7 mL,
5.0 mmol) in THF (10 mL) was stirred for 30 min at —78 °C and for 9 h at room
temperature. The crude product was purified by column chromatography
(hexane/EtOAc = 20 : 1) to provide 2-bromo-6-trimethylsilyl-4-methylphenol S3c!" as a
colorless oil (1.1 g, 83%). 'H NMR (500 MHz, CDCl3) &: 7.28 (d, J = 1.0 Hz, 1H), 7.07
(d, J = 1.0 Hz, 1H), 5.53 (s, OH), 2.26 (s, 3H), 0.30 (s, 9H). '>C NMR (125 MHz,
CDCly) &: 153.9, 135.1, 133.1, 130.9, 126.6, 110.1,20.2, —1.1. IR (CHCls, cm™) 3524,
2957, 1450. Anal. Calced for C;oH;sBrOSi: C, 46.33; H, 5.83. Found: C, 46.55; H, 5.59.

TMS
OH

Me Br
S3c
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Following general procedure III, a mixture of S3c (5.0 g, 19 mmol),
trifluoromethanesulfonic anhydride (4.9 mL, 29 mmol) and N,N-diisopropylethylamine
(5.0 mL, 29 mmol) in THF (50 mL) was stirred for 1 h at 0 °C and for 13 h at room
temperature. The crude product was purified by column chromatography
(hexane/EtOAc = 10 : 1) to provide the titled compound 1c'"! as a pale yellow oil (6.9 g,
91%). 'H NMR (500 MHz, CDCls) 8: 7.48 (s, 1H), 7.25 (s, 1H), 2.35 (s, 3H), 0.39 (s,
9H). '>C NMR (125 MHz, CDCls) &: 146.6, 139.3, 137.0, 136.2, 136.1, 118.6 (q, J =
318.7 Hz), 1159, 20.5, 0.0. IR (CHCl;, cm') 1404.  Anal. Caled for
Ci11H14BrF;03SSi: C, 33.77; H, 3.61. Found: C, 33.97; H, 3.58.

TBDMS
oTf

Me Br
1d

2-Bromo-6-tert-butyldimethylsilyl-4-methylphenyl trifluoromethanesulfonate 1c!"
(Table 1, entry 3 and Table 2, entries 1, 2, 4, 5).

Following general procedure I, a mixture of 2,6-dibromo-4-methylphenol Slc (11 g, 40
mmol), tert-butyldimethylsilyl chloride (9.0 g, 60 mmol) in THF (50 mL) was stirred
over night. The crude product was purified by column chromatography (hexane) to
provide tert-butyldimethylsilyl 2,6-dibromo-4-methylphenyl ether S2¢!'! as a colorless oil
(15 g, 99%). 'H NMR (500 MHz, CDCls) &: 7.28 (s, 2H), 2.24 (s, 3H), 1.05 (s, 9H),
0.34 (s, 6H).

Br

/@iOTBDMS
Me Br

Sad
Following general procedure II, a mixture of S2¢ (15 g, 40 mmol), 1.6 M nBuLi hexane
solution (25 mL, 40 mmol) in THF (50 mL) was stirred for 15 min at —78 °C and for 12 h
at room temperature. The crude product was purified by column chromatography
(hexane) to provide 2-bromo-6-tert-butyldimethylsilyl-4-methylphenol S3c!! as a
colorless oil (12 g, 97%). 'H NMR (500 MHz, CDCl3) &: 7.28 (s, 1H), 7.07 (s, 1H),
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5.54 (s, OH), 2.26 (s, 3H), 0.90 (s, 9H), 0.31 (s, 6H).
TBDMS
OH

Me Br
S3d

Following general procedure III, a mixture of S3c (8.0 g, 28 mmol),
trifluoromethanesulfonic anhydride (9.3 mL, 55 mmol) and N,N-diisopropylethylamine
(9.7 mL, 55 mmol) in CH,ClI, (80 mL) was stirred for 30 min at 0 °C and for 17 h at
room temperature. The crude product was purified by column chromatography (hexane)
to provide the titled compound 1d!" as a colorless solid (8.4 g, 82%). 'H NMR (500
MHz, CDCl3) &: 7.49 (s, 1H), 7.28 (s, 1H), 2.35 (s, 3H), 0.90 (s, 9H), 0.40 (s, 6H).

TBDMS
oTf

Br
le

2-Bromo-6-(tert-butyldimethylsilyl)phenyl trifluoromethanesulfonate 1e (Table 2,
entries 9 and 10).

Following general procedure I, a mixture of 2,6-dibromophenol Sle (5.0 g, 20 mmol),
tert-butyldimethylsilyl chloride (6.0 g, 40 mmol), imidazole (2.7 g, 40 mmol) in THF (66
mL) was stirred for 35 min. The crude product was purified by column chromatography
(hexane) to provide tert-butyldimethylsilyl 2,6-dibromophenyl ether S2e (7.5 g, quant) as
a colorless oil. '"H NMR (500 MHz, CDCls) &: 7.47 (d, J = 8.0 Hz, 2H), 6.70 (t, J = 8.0
Hz, 1H), 1.07 (s, 9H), 0.37 (s, 6H). "*C NMR (125 MHz, CDCl3) &: 150.3, 132.8, 123.2,
116.0, 26.2, 19.0, —2.1. IR (CHCls, cm™) 2957, 2930, 1447. HRMS (FAB, NBA)

Calcd for CoH;o  Br*'BrOSi [M+H]": 366.9552. Found 366.9562.

Br
OTBDMS

Br
S2e

Following general procedure II, a mixture of S2e (7.0 g, 20 mmol), 1.6 M nBuLi hexane
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solution (13 mL, 22 mmol) in THF (100 mL) was stirred for 15 min at —78 °C and for 70
min at room temperature. The crude product was purified by column chromatography
(hexane) to provide 2-bromo-6-(tert-butyldimethylsilyl)phenol S3e as a colorless oil (5.3
g, 92%). 'H NMR (500 MHz, CDCl3) &: 7.46 (dd, J = 2.0, 8.0 Hz, 1H), 7.30 (dd, J =
2.0, 8.0 Hz, 1H), 6.79 (t, J = 8.0 Hz, 1H), 5.71 (s, OH), 0.91 (s, 9H), .0.32 (s, 6H). "“C
NMR (125 MHz, CDCls) &: 156.2, 136.1, 133.0, 124.7, 121.3, 110.8, 26.9, 17.6, —4.8.
IR (CHCls, cm™) 3516, 2955, 2928, 1584, 1425. Anal. Calcd for C;,H;oBrOSi: C,

50.17; H, 6.67. Found: C, 49.96; H, 6.70.

TBDMS
OH

Br
S3e

Following general procedure III, a mixture of S3e (5.3 g, 18 mmol),
trifluoromethanesulfonic anhydride (5.4 mL, 32 mmol) and N,N-diisopropylethylamine
(7.3 mL, 43 mmol) in THF (92 mL) was stirred for 30 min at 0 °C and for 17 h at room
temperature. The crude product was purified by column chromatography
(hexane/EtOAc = 50 : 1) to provide the titled compound le as a pale yellow oil (4.7 g,
61%). '"HNMR (500 MHz, CDCls) &: 7.68 (dd, J = 2.0, 7.5 Hz, 1H), 7.54 (dd, J = 2.0,
7.5 Hz, 1H), 7.22 (t, J = 7.5 Hz, 1H), 0.91 (s, 9H), 0.42 (s, 6H). "°C NMR (125 MHz,
CDCl) &: 149.0, 136.7, 136.0, 135.6, 128.5, 118.1 (q, J = 321 Hz), 116.7, 27.1, 18.1, —
3.6. IR (CHCls;, cm™) 2959, 2932, 1406, 1390. Anal. Caled for C3H,sBrF303SSi: C,
37.24; H, 4.33. Found: C, 37.36; H, 4.33.

TBDMS
oTf

F Br
1f
2-Bromo-6-tert-butyldimethylsilyl-4-fluorophenyl  trifluoromethanesulfonate  1f
(Table 2, entries 11-13).
Following general procedure I, a mixture of 2,6-dibromo-4-fluorophenol S1f (4.9 g, 18
mmol), tert-butyldimethylsilyl chloride (4.1 g, 27 mmol), imidazole (4.1 g, 61 mmol) in
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THF (70 mL) was stirred for 10 h. The crude product was purified by column
chromatography (hexane) to provide tert-butyldimethylsilyl 2,6-dibromo-4-fluorophenyl
ether S2f (6.5 g, 92%) as a colorless oil. 'H NMR (500 MHz, CDCl3) 8: 7.25 (d, J=17.5
Hz, 2H), 1.05 (s, 9H), 0.34 (s, 6H). ">C NMR (125 MHz, CDCl;) &: 156.0 (d, J = 247
Hz), 147.2, 119.7 (d, J = 25.0 Hz), 115.4 (d, J = 9.5 Hz), 26.2, 18.9, -2.1. IR (CHCl;,
cm'l) 2932, 1460. Anal. Calcd for C,H7Br,FOSi: C, 37.52; H, 4.46. Found: C, 37.45;

H, 4.60.
Br

/@iOTBDMS
F Br

S2f
Following general procedure II, a mixture of S2f (6.5 g, 17 mmol), 1.6 M nBuLi hexane
solution (10 mL, 17 mmol) in THF (40 mL) was stirred for 40 min at —78 °C and for 10 h
at room temperature. The crude product was purified by column chromatography
(hexane) to provide 2-bromo-6-tert-butyldimethylsilyl-4-fluorophenol S3f as a colorless
oil (4.4 g, 85%). '"HNMR (500 MHz, CDCl3) &: 7.20 (dd, J = 3.0, 7.5 Hz, 1H), 7.01 (dd,
J =3.0, 7.5 Hz, 1H), 5.53 (s, OH), 0.91 (s, 9H), 0.31 (s, 6H). *C NMR (125 MHz,
CDCl) &: 155.8 (d, J =243 Hz), 152.5, 1259 (d, J =4 Hz), 121.9 (d, J =20 Hz), 119.4
(d, J =26 Hz), 109.7 (d, J = 8 Hz), 26.9, 17.6,-5.0. IR (CHCls, cm™) 3524, 2928, 1447,

1400. Anal. Calced for C1,HgFOSi: C, 47.22; H, 5.94. Found: C, 47.55; H, 5.95.

TBDMS
OH

F Br
S3f
Following general procedure III, a mixture of S3f (44 g 142 mmol),
trifluoromethanesulfonic anhydride (4.8 mL, 29 mmol) and N,N-diisopropylethylamine
(5.3 mL, 30 mmol) in CH,Cl, (40 mL) was stirred for 30 min at 0 °C and for 9 h at room
temperature. The crude product was purified by column chromatography (hexane) to
provide the titled compound 1f as a pale yellow oil (3.2 g, 51%). '"H NMR (500 MHz,
CDCl) 6: 7.42 (dd, J=3.0, 7.5 Hz, 1H), 7.23 (dd, J = 3.0, 7.5 Hz, 1H), 0.91 (s, 9H), 0.42
(s, 6H). “C NMR (125 MHz, CDCl3) &: 160.0 (d, J = 254 Hz), 145.0 (d, J = 3 Hz),
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137.8 (d, J = 5 Hz), 122.8 (d, J = 26 Hz), 122.7 (d, J = 21 Hz), 118.6 (q, J = 320 Hz),
117.3 (d, J = 4 Hz), 27.1, 18.1,-3.7. IR (CHCls;, cm™) 2959, 2932, 1570, 1410. Anal.
Calcd for C3H7BrF405SSi: C, 35.70; H, 3.92. Found: C, 35.77; H, 3.95.

TBDMS
oTf
Ph Br
1g

2-Bromo-6-tert-butyldimethylsilyl-4-phenylphenyl trifluoromethanesulfonate (1g)
(Table 2, entries 14 and 15).

An oven-dried round bottom flask was charged with 4-phenylphenol (2.1 g, 12 mmol).
The flask was capped with a rubber septum and then evacuated and back-filled with
nitrogen. Anhydrous CH,Cl, (50 mL) was added via syringe, through the septum,
followed by the addition of N,N-diisopropylamine (0.18 mL, 0.12 mmol) at room
temperature. N-Bromosuccinimide (4.2 g, 24 mmol) solution in CH,Cl, (150 mL) was
added dropwise and stirred at room temperature. After 6 hours, conc. H,SO4 and water
was added to the reaction and extracted with CH,Cl, (this process was repeated three
times). The organic layers were dried over sodium sulfate and concentrated under
reduced pressure. The crude product was recrystalyzed from hexane to provide 2,6-
dibromo-4-phenylphenol (S1g)”! as a yellow solid (1.1 g). Mother liquid was purified
by column chromatography (hexane/EtOAc = 10 : 1) to provide desired product (0.62 g)
(1.7 g, 44% total isolated yield). Mp 78-80 °C. 'H NMR (500 MHz, CDCl3) &: 7.67
(s, 2H), 7.49 (d, J="7.5 Hz, 2H), 7.43 (t, J= 7.5 Hz, 2H), 7.36 (t, J = 7.5 Hz, 1H), 5.89 (s,
OH). "C NMR (125 MHz, CDCl;) 8: 148.6, 138.1, 136.2, 130.5, 129.0, 127.8, 126.7,
110.2. IR (CHCl;, cm™) 3509, 1469. HRMS (FAB, NBA) Calcd for C,HgBr,0 [M]":

325.8942. Found: 325.8936.
Br

KIOH
Ph Br

Slg

Following general procedure I, a mixture of S1g (1.7 g, 5.0 mmol), tert-
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butyldimethylsilyl chloride (1.3 g, 7.5 mmol) in THF (25 mL) was stirred for 3 h. The
crude product was purified by column chromatography (hexane/EtOAc = 10 : 1) to
provide tert-butyldimethylsilyl 2,6-dibromo-4-phenylphenyl ether S2g as a colorless
solid (2.2 g, 99%). Mp 99-100 °C. 'H NMR (500 MHz, CDCls) &: 7.72 (s, 2H), 7.51
(d,J=7.5Hz, 2H), 7.43 (t, J=7.5 Hz, 2H), 7.35 (t, J = 7.5 Hz, 1H), 1.10 (s, 9H), 0.41 (s,
6H). '>C NMR (125 MHz, CDCls) &: 149.5, 138.1, 136.6, 131.2, 128.9, 127.7, 126.7,
116.1, 262, 19.0, —2.1. IR (CHCl;, cm™) 2959, 2930, 1460. Anal. Calcd for

Ci1sH»,Br,OSi: C, 48.88; H, 5.01. Found: C, 48.65; H, 4.77.
Br

/I:ijiOTBDMS
Ph Br

S2g
Following general procedure II, a mixture of S2g (2.1 g, 5.0 mmol), 1.6 M nBuLi hexane
solution (3.0 mL, 5.0 mmol) in THF (25 mL) was stirred for 30 min at —78 °C and for 24
h at room temperature. The crude product was purified by column chromatography
(hexane/EtOAc = 40 : 1) to provide 2-bromo-6-tert-butyldimethylsilyl-4-phenylphenol
(S3g) as a colorless solid (1.6 g, 90%). Mp 66-67 °C. 'H NMR (500 MHz, CDCl;) &:
7.70 (d, J = 2.0 Hz, 1H), 7.52-7.50 (m, 3H), 7.44 (t, J = 7.3 Hz, 2H), 7.34 (t, J = 7.3 Hz,
1H), 5.76 (s, OH), 0.95 (s, 9H), 0.37 (s, 6H). "°C NMR (125 MHz, CDCl;) &: 155.6,
139.8, 134.7, 131.5, 128.8, 127.7, 126.82, 126.80, 124.9, 111.2, 26.9, 17.6, 4.8. IR
(CHCI3, cm™) 3516, 2955, 2928, 1443.  Anal. Calcd for CisH,3BrOSi: C, 59.50; H, 6.38.

Found: C, 59.27; H, 6.09.

TBDMS
OH

Ph Br
S3g
Following general procedure III, a mixture of S3g (1.6 g, 4.5 mmol),
trifluoromethanesulfonic anhydride (1.1 mL, 6.8 mmol) and N,N-diisopropylethylamine
(1.8 mL, 6.8 mmol) in CH,Cl, (23 mL) was stirred for 30 min at 0 °C and for 24 h at
room temperature. The crude product was purified by column chromatography

(hexane/EtOAc =40 : 1) to provide the titled compound 19 as a brown solid (2.1 g, 97%).
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Mp 77-78 °C. 'H NMR (500 MHz, CDCls) &: 7.87 (d, J = 2.5 Hz, 1H), 7.68 (d, J =2.5
Hz, 1H), 7.53-7.45 (m, 4H), 7.42-7.40 (m, 1H), 0.95 (s, 9H), 0.45 (s, 6H). *C NMR
(125 MHz, CDCls) 6: 148.3, 141.7, 138.3, 135.6, 135.2, 134.4, 129.1, 128.4, 127.2, 118.7
(q, J = 322 Hz), 116.9, 27.2, 18.2, -3.5. IR (CHCls, cm™) 2957, 2930, 1404. Anal.
Calcd for C9H,,Br F50,SSi: C, 49.10; H, 4.36. Found: C, 46.06; H, 4.48.

TBDMS
OMs

MeO Br
1h

2-Bromo-6-tert-butyldimethylsilyl-4-methoxyphenyl methanesulfonate 1h (Table 2,
entry 16).

An oven-dried round bottom flask was charged with 4-methoxyphenol (0.77 g, 6.1 mmol).
The flask was capped with a rubber septum and then evacuated and back-filled with
nitrogen. Anhydrous CH,Cl, (22 mL)/MeOH (8.7 mL) was added via syringe, through
the septum, followed by the addition of benzyltrimethylammonium tribromide (5.0 g, 13
mmol) at 0 °C and stirred at room temperature. After 3 days, sat. Na;S,0; solution was
added to the reaction mixture and extracted with CH,Cl, (this process was repeated three
times). The organic layers were dried over magnesium sulfate and concentrated under
reduced pressure. The crude product was purified by column chromatography
(hexane/EtOAc = 10 : 1) to provide 2,6-dibromo-4-methoxyphenol S1h!'”! as a colorless
solid (1.3 g, 79%). Mp 89-90 °C (Lit"” 83-84 °C). 'H NMR (500 MHz, CDCls) &:
7.03, (s, 2H), 5.49 (s, OH), 3.75 (s, 3H). "“C NMR (125 MHz, CDCl;) &: 153.6, 143.7,
117.7, 109.6, 56.1. IR (CHClI;, cm'l) 3518, 1479. Anal. Caled for C;HgBr,0,: C,

29.91; H, 2.09. Found: C, 29.82; H, 2.15.
Br

o
MeO Br

Sih

Following general procedure I, a mixture of 2,6-dibromo-4-methoxyphenol S1h (1.2 g,
4.0 mmol), tert-butyldimethylsilyl chloride (1.0 g, 6.0 mmol), imidazole (4.3%10% mg, 6.0
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mmol) in THF (20 mL) was stirred for 3 h. The crude product was purified by column
chromatography (hexane/EtOAc = 10 : 1) to provide tert-butyldimethylsilyl 2,6-dibromo-
4-methoxyphenyl ether S2h (1.4 g, 89%) as a colorless solid. Mp 36-37 °C.  'H NMR
(500 MHz, CDCls) &: 7.04 (s, 2H), 3.74 (s, 3H), 1.05 (s, 9H), 0.33 (s, 6H). '>C NMR
(125 MHz, CDCls) 6: 154.0, 144.3, 118.3, 115.6, 55.9, 26.2, 18.9,-2.2. IR (CHCl;, cm’
1) 1470, 1435. Anal. Calcd for C;3H,¢Br,O,Si: C, 39.36; H, 4.96. Found: C, 39.41; H,

5.09.
Br

/@iOTBDMS
MeO Br

S2h
Following general procedure 11, a mixture of S2h (1.4 g, 3.6 mmol), 1.6 M nBuLi hexane
solution (2.2 mL, 3.6 mmol) in THF (18 mL) was stirred for 30 min at —78 °C and for 2 h
at room temperature. The crude product was purified by column chromatography
(hexane/EtOAc = 30 : 1) to provide 2-bromo-6-tert-butyldimethylsilyl-4-methoxyphenol
S3h as a colorless oil (1.0 g, 90%). 'H NMR (500 MHz, CDCl3) &: 7.01 (d, J = 3.0 Hz,
1H), 6.88 (d, J = 3.0 Hz, 1H), 5.38 (s, OH), 3.75 (s, 3H), 0.91 (s, 9H), 0.31 (s, 6H). "“C
NMR (125 MHz, CDCl;) &: 152.9, 150.4, 125.3, 122.3, 117.1, 110.1, 55.9, 26.9, 17.6, —
49. IR (CHCl;, cm™) 3528, 2955, 2930, 1562, 1458. HRMS (FAB, NBA) Calcd for

C13H21BI‘02Si2 [M]+2 316.0494. Found 316.0508.

TBDMS
OH

MeO Br
S3h

Following general procedure III, a mixture of S3h (189 mg, 0.60 mmol), methanesulfonyl
chloride (70 pL, 0.90 mmol) and triethylamine (0.25 mL, 1.8 mmol) in CH,Cl, (3 mL)
was stirred for 30 min at 0 °C and for 3 h at room temperature. The crude product was
purified by column chromatography (hexane/EtOAc = 10 : 1) to provide the titled
compound 1h as a colorless solid (193 mg, 81%). Mp 99-100 °C. 'H NMR (500
MHz, CDCL) o: 7.13 (d, J = 3.0 Hz, 1H), 7.01 (d, J = 3.0 Hz, 1H), 3.80 (s, 3H), 3.43 (s,
3H), 0.90 (s, 9H), 0.41 (s, 6H). "C NMR (125 MHz, CDCl;) &: 157.2, 145.7, 138.6,

S46



122.3, 119.3, 117.3, 55.7, 40.9, 27.2, 18.0, -3.6. IR (CHCls, cm™) 1475, 1371. Anal.
Calcd for C4H»3BrO4SSi: C, 42.68; H, 5.72. Found: C, 42.53; H, 5.86.

TBDMS
oTf

TBDMSO
Br

1i

2-Bromo-6-tert-butyldimethylsilyl-4-(tert-butyldimethylsilyloxymethyl)phenyl
trifluoromethanesulfonate 1i (Table 2, entry 17).

An oven-dried round bottom flask was charged with 3,5-dibromo-4-
hydroxybenzaldehyde (5.0 g, 18 mmol) and sodium borohydride (3.0 g, 79 mmol). The
flask was capped with a rubber septum and then evacuated and back-filled with nitrogen.
Anhydrous ethanol was added via syringe, through the septum, and stirred at room
temperature. After several hours, water was added to the reaction mixture and extracted
with EtOAc (this process was repeated three times). The organic layers were dried over
magnesium sulfate and concentrated under reduced pressure to provide 3,5-dibromo-4-

[11]

hydroxybenzylalcohol S1i*" - as a colorless solid (5.1 g, quant).

Br
OH
HO
Br

Sii

Following general procedure I, a mixture of S1i'l (1.0 g, 3.6 mmol), tert-
butyldimethylsilyl chloride (1.8 g, 12 mmol) in THF (10 mL) was stirred for 12 h. The
crude product was purified by column chromatography (hexane) to provide tert-
butyldimethylsilyl 2,6-dibromo-4-(tert-butyldimethylsilyloxymethyl)phenyl ether S2i as
a colorless oil (1.5 g, 83 %). 'H NMR (500 MHz, CDCl3) &: 7.41 (s, 2H), 4.60 (s, 2H),
1.05 (s, 9H), 0.93 (s, 9H), 0.35 (s, 6H), 0.10 (s, 6H). "*C NMR (125 MHz, CDCl;) &:
149.0, 136.7, 130.3, 115.6, 63.3,26.2,25.9, 18.9, 18.4,-2.1,-5.3. IR (neat, cm™): 2954,
2930, 2859, 1462. HRMS (FAB, NBA) Calcd for C;oHs, 'Br*'BrO,Si, [M]": 510.0445.
Found 510.0422.
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Br

\\/L:i]iOTBDMS
TBDMSO
Br

S2i
Following general procedure II, a mixture of S2i (1.1 g, 2.2 mmol), 1.6 M nBuLi hexane
solution (1.5 mL, 2.4 mmol) in THF (10 mL) was stirred for 30 min at —78 °C. The
crude product was purified by column chromatography (hexane) to provide 2-bromo-6-
tert-butyldimethylsilyl-4-(tert-butyldimethylsilylmethyl)phenol S3i as a colorless solid
(0.95 g, quant.). Mp 29-30 °C. '"H NMR (500 MHz, CDCl3) &: 7.42 (s, 1H), 7.22 (s,
1H), 5.64 (s, OH), 4.63 (s, 2H), 0.93 (s, 9H), 0.89 (s, 9H), 0.30 (s, 6H), 0.09 (s, 6H).
PC NMR (125 MHz, CDCls) 8: 155.1, 134.2, 133.8, 130.8, 124.2, 110.6, 64.1, 26.9, 25.9,
18.3, 17.6, —4.8, —5.2. IR (neat, cm™): 3518, 2953, 2927, 2857, 1452. HRMS (FAB,

NBA) Caled for CioHss*BrO,Si> [M]': 430.1359. Found 430.1336.

TBDMS
OH

TBDMSO
Br

S3i

Following general procedure III, a mixture of S3i (0.80 g, 1.9 mmol),
trifluoromethanesulfonic anhydride (0.47 mL, 2.8 mmol) and N,N-diisopropylethylamine
(0.96 mL, 5.6 mmol) in THF (10 mL) was stirred for 30 min at 0 °C and for 12 h at room
temperature. The crude product was purified by column chromatography
(hexane/EtOAc = 50 : 1) to provide the titled compound 1i (0.96 g, 92%) as a yellow oil.
'H NMR (500 MHz, CDCl3) &: 7.59 (d, J = 2.5 Hz, 1H), 7.50 (d, J = 2.5 Hz, 1H), 4.71 (s,
2H), 0.95 (s, 9H), 0.90 (s, 9H), 0.40 (s, 6H), 0.11 (s, 6H). >C NMR (125 MHz, CDCl3)
0: 147.7, 142.0, 135.0, 133.7, 133.1, 118.7 (q, J = 322 Hz), 116.3, 63.3, 27.1, 25.8, 18.3,
18.1, 3.6, -5.4. IR (neat, cm'l): 2955, 2932, 2859, 1396. Anal. Calcd for
C20H34BrF304SSiy: C, 42.62; H, 6.08. Found: C, 42.66; H, 6.06.
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Procedure for the Synthesis of Methyl Ether of 5a (ref. 13)

TBDMS  OMe

Pe®

nBu

4-n-butyl-8-tert-butyldimethylsilyl-1-methoxy-6-methylnaphthalene

An oven-dried pear-shaped flask was charged with 5a (127 mg, 0.39 mmol). The flask
was capped with an inlet adapter with a three-way stopcock and then evacuated and back-
filled with nitrogen. Anhydrous DMF (1.3 mL) were added via syringe, followed by the
addition of 1.0 M t-BuOLi in THF (0.46 mL, 0.46 mmol) and Mel (24 uL, 0.39 mmol)
under 0 °C. After 20 min, the mixture was slowly allowed to warm up to room
temperature and stirred. ~ After 2 hours stirring, 30% ammonia solution was added to the
reaction and extracted with EtOAc (this process was repeated three times). The organic
layers were dried over magnesium sulfate and concentrated under reduced pressure.
The crude product was purified by flash column chromatography (hexane) to provide
titled compound as a colorless solid (92 mg, 70%). Mp 75-77 °C.  'H NMR (500 MHz,
CDCl) 6: 7.79 (s, 1H), 7.67 (d, J =2.0 Hz, 1H), 7.19 (d, J=8.0 Hz, 1H), 6.67 (d, J = 8.0
Hz, 1H), 3.88 (s, 3H), 2.98 (t, J = 8.0 Hz, 2H), 2.53 (s, 3H), 1.71 (quint, J = 8.0 Hz, 2H),
1.47 (hex, J = 8.0 Hz, 2H), 0.99 (t, J = 8.0 Hz, 3H), 0.92 (s, 9H), 0.39 (s, 6H). "“C
NMR (125 MHz, CDCls) 6: 154.3, 137.6, 133.9, 133.3, 133.1, 130.6, 128.1, 125.3, 124 .4,
102.4, 54.0, 33.0, 32.8, 28.3, 22.9, 22.1, 18.9, 14.1, -0.1. IR (CHCls, cm™) 2957, 2930,
1574, 1464. Anal. Caled for C,,H340Si: C, 77.13; H, 10.00. Found: C, 77.02; H, 10.02.

S49



Experimental References:

[1] T. Matsumoto, T. Sohma, S. Hatazaki, K. Suzuki, Synlett 1993, 843-846.
[2] P. Vachal, L. M. Toth, Tetrahedron Lett. 2004, 45, 7157-7161.
[3] The method for the Bu3SnX removal; B. S. Edelson, B. M. Stoltz, E. J. Corey,
Tetrahedron Lett. 1991, 32, 6729-6730.
[4] N. Sofikiti, M. Tofi, T. Montagnon, G. Vassilikogiannakis, M. Stratakis, Org. Lett.
2005, 7, 2357-2359.
[5] W. C. Still, M. Kahn, A. Mitra, J. Org. Chem. 1978, 43, 2923-2925.
[6] K. Villeneuve, W. Tam, J. Am. Chem. Soc. 2006, 128, 3514-3515.
[71Y. Zhang, J. Wang, Y. Mu, Z. Shi, C. Lu, Y. Zhang, L. Qiao, S. Feng,
Organometallics 2003, 22, 3377-3883.
[8] Commercially available.
[9] S. Fujisaki, H. Eguchi, A. Omura, A. Okamoto, A. Nishida, Bull. Chem. Soc. Jpn.
1993, 66, 1576—-1579.
[10] S. Kajigaeshi, T. Kakinami, H. Tokiyama, T. Hirakawa, T. Okamoto, Chem. Lett.
1987, 627-630.
[11] T. Matsumoto, T. Hosoya, M. Katsuki, K. Suzuki, Tetrahedron Lett. 1991, 32,
6735-6736.

S50



single_pulse

DFILE C:¥Documents and Settings¥Owner¥V
% § % § % § § § % § 25 BES gg%/I[II:IAT ii{lg(l)%'pzué?)% 20:09:28
\\& \ / EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
| OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 20480
S FREQU 11730.66 Hz
5 g scaNs 8
~ = cee<ooeoo - =% ACQTM 1.7459 sec
‘ \ PD 5.0000 sec
| ~ |~ PW1 6.00 usec
! IRNUC 1H
CTEMP 18.0 ¢
o SLVNT CDCL3
o EXREF 7.26 ppm
(‘ BF 0.12 Hz
RGAIN 44
H
H
S
&
[ee
S = 5 tBu
P =
5o i O@
|
I | |
]
L tBu
I‘IIII‘IIII‘IIII‘IIII‘IIII‘IIII‘NIII‘IIIIPPI‘\/I ant|-4b(CDC|3)
8 7 6 5 4 3 2 1 0 Table 1, entry 2

S51



single pulse decoupled gated NOE

148.881
146.945
——146.725
143.911
143.339
142.013

<
X

77.248
F-006

76.742

__—118.148

TT~—117.338

— 98.585

__—81.865

PPM
‘ T T T T
25 0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

tBu

C:¥Documents and Settings¥Owner¥V
single pulse decoupled gated NOE
11-03-2008 20:05:37
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
1721
0.8336 sec
2.0000 sec
3.67 usec
1H
18.4 ¢
CDCL3
77.00 ppm
0.12 Hz
60

tBu

tBu

anti-4b (CDCl5)
Table 1, entry 2



single_pulse

7.260
7.078
7.074
7.056
7.053

=’ —6.

949
937
913
910
.902
.898

5.503
5.500
1.386
1.278

—
__—1.563
__—1.402
T
TN

7078
7074
7.056
7.053
1.563
— 1.402
—~ 1.386
18.78

L

- — 1278

T
—+8-78
PP
925
9.29

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥Owner¥V
single_pulse
08-03-2008 02:01:10
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
8
1.7459 sec
5.0000 sec
6.00 usec
1H
17.2 ¢
CDCL3
7.26 ppm
0.12 Hz
56

tBu tBu

tBu I

syn-4b (CDCly)
Table 1, entry 2



single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥V
Qo =nw [N © 00 NNO DO COMNT single pulse decoupled gated NOE
SESE%E g2 = SHEE SSIERE DATIM  08-03-2008 18:05:25
BEYESSIE S = S e BRIA=S OBNUC  13C
EXMOD single_pulse_dec
\\\ H / / ‘ ‘ ‘ \ \\ \ H / / OBSET s i
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 2247
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.7 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
tBu tBu
tBu
PPM
e 1 L L O B B B B syn-4b (CDCl3)
150 125 100 75 50 25 0 Table 1, entry 2

S54



Yti-156-PP

DFILE C:¥Documents and Settings¥ Owner
- = : o : DATIM Wed Mar 12 23:18:09 2008
\\\‘%/%/ \/ ‘ EXMOD SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 126750.00 Hz
o I~ LAY A0 ) POINT 16384
RN 385568 & FREQU 9980.04 Hz
NN ) © © © © © ) SCANS 8
| %‘Tf?}o T ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
B IRNUC 1H
i CTEMP -204.8 ¢
7 SLVNT CDCL3
&4 EXREF 7.26 ppm
b P BF 0.12 Hz
T & RGAIN 24
[
0
[ap)
3
TMS
|
tBu
PPM :
rfrrrrprrrrprrr o rrr o T Tt T T T ant|'4C(CDC|3)
8 7 6 o 4 3 2 ! 0 Table 1, entry 3

S55



Yti-156-pp-C
» oo e le R =NTe) o — oA n o ™ ©
<t (= eoR) O NO O € —
% Ame ®oon S B3 S 88 =
B FIT 5338 & g S8 T
|
I
|
|
‘
‘ |
PPM
T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ ‘ ‘ ‘ T T
150 125 100 75 50 25 0

S56

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥ Owner
Yti-156-pp—C
04-06-2008 23:25:37
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
1306
0.8336 sec
2.0000 sec
3.67 usec
1H
20.7 ¢
CDCL3
77.00 ppm
0.12 Hz
60
TMS
Me l gl
tBu

anti-4c (CDCly)
Table 1, entry 3



Yym060163-1

o © Tr—MOAN—AN
© N QoS Mma
NN DRSS 0
~~ O OO WOWOO©o
(=] 0
> 8% S
=} o =)
.
[ [
| / |
i /‘ /
J / J
|
I I
"
i
T T T
1.2 7.0 6.8
[ee] Lo [op}
S BB >
S IO <

.k

- 0.314
= 0.308

_~ 0.281
- 0.275

a 4n
S, O 10

312

L

0.45

040 035 0.30 0.25 0.20

—2.300

3.00

—1.548

1278

10.04

10.60_

—0.905

S57

DFILE C:¥Documents and Settings¥Owner¥V
COMNT Yym060163-1
DATIM Thu Sep 06 16:26:19 2007
OBNUC 1H
EXMOD SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
IRNUC 1H
CTEMP -204.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 20

TBDMS

Me l gl

tBu
anti-4d (CDCly)

Table 1, entry 4
Table 2, entry 4



Yym6,Me,t—Bu

o) <t <¥ 0

o= <
— Q<=
© 0 < ol
re <+ <<
| FE?

77.258
77600
76.742
26.628
26.542

L

_—132.341
—130.500

- —128.392
—123.652

— 98.795
__— 82.208
— 32.49%4
— 21.601
— 17.147

- ——4.820

—_
4371

DFILE C:¥Documents and Settings¥Owner¥V
COMNT Yym6,Me,t-Bu
DATIM 22-12-2007 17:57:44

OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1508
ACQTM 0.8336 sec
PD 1.5000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 18.0 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
TBDMS
Me l gl

tBu
anti-4d (CDCl5)

Table 1, entry 4
Table 2, entry 4



Yym060096-1

5.695
5.691

—

6.994
6.987
6.983

N2

1.87

— 6.834
_~ 6.730
™ 6.719

- 088

090

_~ 5695
- 5691

—2.304

3.00

i) e
(o>} sy
€] i)
| |

o]}

(o}

N

0.905

9.47

__—0.310
T —0.282

6.32

S59

DFILE C:¥Documents and Settings¥Owner¥V.
COMNT Yym060096-1

DATIM Mon May 14 17:07:07 2007

OBNUC 1H

EXMOD SINGL

OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
IRNUC 1H
CTEMP -204.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 22
TBDMS
Me l gl
Me

anti-4e (CDCly)
Table 2, entry 1



Yym05-C

ML =D Yo — ¥ sood 0 o om 00 —
N ) = — — O [oe]
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DFILE
COMNT

> DATIM

OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥V
Yym05-C
31-01-2008 12:34:15
13C
single_pulse_dec
125.77 MHz,
7.87 KHz
4.21 Hz
26214
31446.06 Hz
2602
0.8336 sec
2.0000 sec
3.67 usec
1H
174 ¢
CDCL3
77.00 ppm
0.12 Hz
60

TBDMS

Me
anti-4e (CDCly)
Table 2, entry 1

Me



single_pulse

DFILE C:¥Documents and Settings¥Owner¥>7
2Rgey [ COMNT single_pulse
N O 0 = = o~ o~ — ! . .
R = 4 8%"11\“]1[5/1(; %%[ 02-2008 20:19:12
\ \ \ \/ v EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13106
z 2 RS 52 FREQU 7507.39 Hz
~ © ©© 816 5 SCANS 8
‘ ‘ \/ v A ACQTM 1.7459 sec
N PD 5.0000 sec
PW1 6.00 usec
IRNUC 1H
2 CTEMP 17.1¢
L SLVNT CDCL3
© 2 EXREF 7.26 ppm
9 '3 BF 0.12 Hz
! RGAIN 30
8
kS
< "_‘
(o2}
<
| o~
LI O O IO B / %
7.00 6.75 6.50 6.25 6.00 5.75
&‘:
=2 &
P S
[ f [ j ) TBDMS
! | ! l
‘\
| ifim iy ‘
. \ ) Me
nBu
PPM .
AN [ L R R A anti-4f (CDCl5)
6 5 4 3 % 1 0 Table 2, entry 2

S61



single pulse decoupled gated NOE

N e o e N e o DFILE C:¥Documents and Settings¥Owner
T S2eR 2so o T BEsd XIRI2ZY s COMNT  single pulse decoupled gated NOE
g K] S — < QNS RO NT << < DATIM 21-02-2008 20:16:14
B 233 BI85 5 SogEEe LERII== i OBNUC  13C
EXMOD single_pulse_dec
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 1999
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 174 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
I
| I
[
|
P! |
TBDMS
! \ Me l gl
nBu
PPM .
I e e L L L L L I—— anti-4f (CDCl3)
150 125 100 75 50 25 0 Table 2, entry 2
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single_pulse
DFILE C:¥Documents and Settings¥Owner¥ >
s2385IEEE 2% EPBRRLES2EEEE22528555555F  CONT sl
6 ; 15 165 IR I A S kS B T LSS 8%;%/1(: %&‘02‘200821137117
\\Qg jj)a v \“\&M&%% :g )O cg? EXMOD  single pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
g 85553 g2 AQmM L7
, 8555 ] 7459 sec
TTeTTS c PD 5.0000 sec
‘ N /// \ / PW1 6.00 usec
IRNUC 1H
CTEMP 174¢
SLVNT CDCL3
o EXREF 7.26 ppm
p BF 0.12 Hz
RGAIN 36
&
i
|
o
— NY‘YIYI‘YYY‘{NYIY‘YIYYS g‘
o o 9 >
% = = |71 70 6.9 68 ==
m { J / / TBDMS nBu
1|
| |
|
[T Y Me
PPM
T T T ‘ T T T ‘ T T T ‘ T T T ‘ T 1T 1 ‘ T T T ‘ T 1T 1 ‘ T T T ‘ T Syn-4f (CDCIS)
7 6 5 4 3 2 1 0 Table 2, entry 2
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single pulse decoupled gated NOE

T N od = Lo [Cegc RN O N0 O oM 0 N
S o+ © O
N8 8% 8¥F & S &8 TEH=NS8ES S
e s DN [Te) S =1~ O — = e o b= b= < S -
I
[
|
|
" "
I
PPM
LI ‘ T 1 ‘ 1 T 1T ‘ T 1 1 ‘ ‘ LI ‘ 1 ‘ T
150 125 100 75 50 25 0
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥ >
single pulse decoupled gated NOE
20-02-2008 21:34:31
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
1571
0.8336 sec
2.0000 sec
3.67 usec
1H
17.7¢
CDCL3
77.00 ppm
0.12 Hz
60

TBDMS nBu

Me

syn-4f (CDCly)
Table 2, entry 2



Yti-52-1"""

DFILE C:¥Documents and Settings¥Owner
COMNT Yti-52-1"""
DATIM Mon Jun 25 10:01:05 2007
OBNUC 1H
EXMOD SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
IRNUC 1H
CTEMP -204.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 21
T™MS
Me l gl
nBu
www‘wwww‘wwxw‘xwww{wwww‘wwww‘wwww‘wwwx‘wppw anti-4g(CDC|3)
! 6 > ! 3 2 ! 0 Table 2, entry 3
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single pulse decoupled gated NOE

© — o< coo © DFILE C:¥Documents and Settings¥Owner¥My [
S oS~ —_—e,®  ® Q L3888 S2I- 3 B COMNT single pulse decoupled gated NOE
Y o9s wra o N moN% 9 P DATIM  26-06-2007 21:49:45
[ — I~~~ © 0 WM — < D
23‘3: 222‘ EE =) M~~~ NN NN —_ OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 421 Hz
POINT 40961
FREQU 4913597 Hz
SCANS 850
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 213 ¢
SLVNT CDCL3
EXREF 77.00 ppm
i BF 0.12 Hz
] RGAIN 60
|
i
|
|
TMS
Me
yo— ! o b -
nBu
PPM ;
L I I S O O B B B B O B anti-4g (CDCl5)
150 125 100 75 50 25 0 Table 2, entry 3

S66



single_pulse

DFILE C:¥Documents and Settings¥Owner
§§§§§§§§§$Eﬁ$£§§§§§ % 33 g3 COMNT  single pulse
T T TR S : i DATIM 28-05-2008 13:59:02
K\‘\J %/%/ EXMOD  single pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
CN OO ND T O oON©vCoOY O ™ © FREQU 7507.39 Hz
oo Kh¥IITT  IJR=II=ES ® & SCANS 8
VOSALNSNe || PD 15000 sec
PW1 5.75 usec
«~ o IRNUC 1H
N N CTEMP 21.3 ¢
SLVNT CDCL3
_ EXREF 7.26 ppm
- BF 1.20 Hz
° RGAIN 44
o
i
T ‘ T 7 ‘ T 7 ‘
70 6.8 6.6
[ie
TBDMS
ey ve
- Ph
PPM i
[TT T T [ rrr[rrrryrrror[rror o [ T T T[T T T T[T T 1T ant|'4h(CDC|3)
8 7 6 5 4 3 2 1 0 Table 2, entry 5
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single pulse decoupled gated NOE

N e e oy OO s o DFILE C:¥Documents and Settings¥ Owner
— Lo Lo 0 [aN] [ap] [ap B ol O = 1
22 cHEEEREts s gz3s 2 Es SB[ SQUNT - snekpuls decoupedgated NOE
BR Z38-38889 % gnfge g xS 5 OBNUC  13C
EXMOD single_pulse_dec
. ‘ ‘ \\\W/ / ‘ \ ‘ ‘ \H OBSET T K
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 713
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 21.6 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 60
[
| ‘\
‘ TBDMS
|
|
l ’ JL Me
r g Wi # ™ oy Vo it anieieops s L iyt yleps " Ph
PPM i
I L B B ‘ L e I B B B anti-4h (CDCly)
150 125 100 75 50 25 0 Table 2, entry 5
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HHMHI HHMHWI
70 69 |
o1 o -~
|
! . { J

PPM

DFILE C:¥Documents and Settings¥Owner
COMNT Ysm070221-2
DATIM Tue May 13 19:48:26 2008
OBNUC 1H
EXMOD SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 126750.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
IRNUC 1H
CTEMP -204.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 21
TBDMS Ph
Me

S69

syn-4h (CDCl5)
Table 2, entry 5



single pulse decoupled gated NOE

RAER=838N853 n Esgd g T S
OO~ M AN — S O 00— < S~k ~ — o
i@\i@\iﬁj | OO\N ) ] \H
|
|
| 1
|
L Labanab e o Ly NP NPT P N RPN TTY PP T " Lol
PPM
IIIN‘IIII‘I ‘IINI‘II‘ ‘IIII‘III
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥:
single pulse decoupled gated NOE
13-06-2008 13:46:26
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
538
0.8336 sec
2.0000 sec
3.67 usec
1H
19.7 ¢
CDCL3
77.00 ppm
3.00 Hz
60

TBDMS Ph

syn-4h (CDCly)
Table 2, entry 5

Me



Yym060162-2

DFILE C:¥Documents and Settings¥Owner¥V.
EECETT RN T 5 & g 533 COMT vmis
Et it S It = 2% | DATIM Wed Sep 05 15:40:55 2007
\Nny/ K/ ‘ ‘ ‘ \/ EXMOD SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
POINT 16384
FREQU 9980.04 Hz
RN o B9 SCANS 8
cscas p 338 ACQTM 1.6417 sec
\\/ \/ \/ / PD 2.0000 sec
PW1 5.50 usec
| IRNUC 1H
CTEMP -204.8 ¢
1S} SLVNT CDCL3
N = g EXREF 7.26 ppm
- - BF 0.12 Hz
f JF RGAIN 20
. %
‘\ | I ~
s
=
<
T T T T[T T T[T T T[T + s -
7.1 7.0 6.9 6.8 =1 r &
[
) |
iy
— |
— e §
88 3 ( —
-fH' — TBDMS
I J
T T T T[T T T T[T TIT]]
H“ \ 0.5 0.4 0.3 0.2 |
’ MUL L l x Jh JL._J_ Me
TMS
PPM i
L s A ) A A L A L B A anti-4i (CDCl5)

>
(2]
[N
w
Do
—
o—

Table 2, entry 6
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Yym7

DFILE C:¥Documents and Settings¥Owner¥V

0w o< noan o o — 00 DN m © N <o t= COMNT Yym7

B8 I BHES 8 SERED: BB S SEE DATIM  2512-2007 11:41:35

Bk $F 233 § BIEEE g 1= TTT OBNUC 13C
EXMOD single_pulse_dec

\ / \ \ / ‘ \ H ‘ ‘ ‘ \\ OBIRQ 155,77 Vit 1o
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 367
ACQTM 0.8336 sec
PD 1.5000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.6 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
TBDMS
Me
TMS
PPM Lo
T I 1 1 1 T [ anti-4i (CDCly)
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Yym060277-1

DFILE C:¥Documents and Settings¥ Owner

§ § § § COMNT  Yym060277-1
! 2oy ! DATIM Tue May 27 23:25:08 2008
TETY OBNUC  1H
‘ \ ./ EXMOD  SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 126750.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
o ACQTM 1.6417 sec
g PD 2.0000 sec
N PW1 5.50 usec
IRNUC 1H
CTEMP -204.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 23

TBDMS

SnBuj

PPM anti-4j (CDCl,)
6 5 4 3 2 1 0 Table 2, entry 7

Me
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Yym060277-C
DFILE C:¥Documents and Settings¥ Owner

Qom W S Lo 0O OO D= — = D D O 00 b= — D — = _
8% & NS S SELEE SOEEESRIICEEERARE  pumi 30052008 1407iss
BE¥ T 8388 s SR e T i OBNUC  13C
EXMOD single_pulse_dec
V/ ‘ \V SSW \&&\H\\ /%./ OBFRQ 125.77 MHz
OBSET 7.87 KHz
cSEEElE 8§ § e5uEB O
> oo~ < & = ~ % Soomm )
NNNNNNN N — — - FREQU 31446.06 Hz
NN LNy SCANS 131
i ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
I IRNUC 1H
CTEMP 21.1 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
\‘ ‘ l ]
m L n l 5
|
|
TBDMS
|
|
Me
SnBuj
PPM T
L L e I B B B B anti-4j (CDCl3)
175 150 125 100 75 50 25 0 Table 2, entry 7
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single_pulse

—7.260
—7.024

—6.876
—6.472

o —
e
—_—

_—
———
- 0.97

—b5.633

— 1.04

—2.331

3.48

1.796

1226933

__—0.327
T —0.293

6.69

T

S75

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥ Owner

single_pulse
04-06-2008 10:54:06
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.39 Hz
8
1.7459 sec
1.5000 sec
5.75 usec
1H
20.4 ¢
CDCL3
7.26 ppm
1.20 Hz
34
TBDMS
Me l sl Me

Me

anti-4k (CDCls)
Table 2, entry 8



single pulse decoupled gated NOE
DFILE C:¥Documents and Settings¥ Owner

9
9
7
0

g g " RS § L SRSy R © = COMNT  single pulse decoupled gated NOE
o - NS~ S B A T e < DATIM 04-06-2008 11:33:06
0w o BeAN X & o Koot bl OBNUC  13C
EXMOD single_pulse_dec
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 761
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 20.7 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 60
|
|
|
|
|
0o TBDMS
Me l gl Me
i " 1] 1 Me
PPM ;
L L L L L L L L L L anti-4k (CDCls)
150 125 100 75 50 25 0 Table 2, entry 8
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0.942
0.908
0.873

__—0.325
- —0.298

— 7.260

_—~ 7.158
™~ 7.144

_~ 6.776
- 6.765

6.00

2.06

HH‘HH‘HH‘HH
7.3 71 7.0 6.9 6

DFILE

C:¥Documents and Settings¥Owner¥V

COMNT Yym09-H
DATIM 01-02-2008 11:00:46
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
ACQTM 1.7459 sec
PD 1.5000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 16.7 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 40
TBDMS

L)

nBu

anti-41 (CDCly)
Table 2, entry 9



Yym09-C

—157.627

T 4.982

__— —4.457
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DFILE C:¥Documents and Settings¥Owner¥V
COMNT Yym09-C
DATIM 01-02-2008 12:53:48
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 2328
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.5¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60

TBDMS

nBu

anti-41 (CDCly)
Table 2, entry 9



Yym09—minor

OFTDPN=M AN NN D
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2.616
2.608
2.588
2.565
2.557
2.214
2.193
2.165
2.156
1.659
1.645
1.629
1.620
1.571

< O NI~ ™o N N~ N O
O o~ Lo o o N O D o o
N— = O NN @~
M~TI~r~r~ ~N©  ©©o©o © ©
N
@

&&n&k

1.546
1.492
1.471

1.458
1.429
1.251

N
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EE
~

6.00

2 g2
o i
o &
« 72 7.4 70 6.9 68 6.7 h
o
/wmg% 2 S
=t S / /
I
[} H‘\ ! l ! | !
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DFILE C:¥Documents and Settings¥Owner¥ >
COMNT YymO09-minor
DATIM 18-02-2008 20:36:21
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 32
ACQTM 1.7459 sec
PD 1.5000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 16.4 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 50
TBDMS nBu

syn-4l (CDCl5)
Table 2, entry 9



Yym09-minor—-C

DFILE C:¥Documents and SettingsYOwner
g 833 88 S8 2 SRED BE2y S= =% | COMNT  Yym09-minor-C
S ZREZ 29 99 = S SR == ©% | DATIM  19-02-2008 08:37:50
e T o B B S i S SES8 =2 T | OBNUC 13C
EXMOD single_pulse_dec
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 40961
FREQU 49135.97 Hz
SCANS 15050
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.2 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
| | | | |
| |
f ! TBDMS nBu
I ! ! “
I J. L 9
PPM
I —— —— L B ) I B B ) syn-4l (CDCly)
150 125 100 75 50 25 0 Table 2 entry 9
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Yym060173-1

SN
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQT™M
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥Owner¥V
Yym060173-1
02-10-2007 15:27:38
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.39 Hz
16
1.7459 sec
1.5000 sec
6.00 usec
1H
20.2 ¢
CDCL3
7.26 ppm
0.00 Hz
44

TBDMS

tBu
anti-4m (CDCl5)
Table 2, entry 10



Yyml10 H t-Bu

_ DFILE C:¥Documents and Settings¥ Owner
S #s3 388s = xS 23T 5 =3 COMNT  Yyml10 H t-Bu
pe RER S g em @ NN R xR DATIM 19-01-2008 22:00:44
© S LA X SEEE I8 = Ty OBNUC  13C
EXMOD single_pulse_dec
RURIRE ViV R e
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1575
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 172 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
!
TBDMS
‘\
| )
|
| | .
T I
tBu
wwww‘wwww‘wwww‘wwww‘wwww‘wwww‘wwwwNP]NDM anti-4m (CDClI,)
150 125 100 75 50 25 0 Table 2, entry 10
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Yti-146-Fr16

DFILE F:¥NMRdata¥backupNMRZ2.9.2008¥Y1
COMNT Yti-146-Fr16
DATIM Sat Jan 26 11:36:40 2008
OBNUC 1H
EXMOD SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
o POINT 16384
=2 FREQU 9980.04 Hz
616 SCANS 8
N N Y ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
IRNUC 1H
N CTEMP -204.8 ¢
= SLVNT CDCL3
i EXREF 7.26 ppm
BF 0.12 Hz
I RGAIN 22
<t
SH
[aN] ©
’.\]_
©
BN
N
N
L TBDMS
I
|
4 i g :’
1A q F
nBu
‘wwww‘wwww‘wwww{wwww‘wxww‘xwwx‘wwww‘wxxxﬁ)m{[ anti-4n (CDCl5)
8 7 6 > 4 3 2 ! 0 Table 2, entry 11
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single pulse decoupled gated NOE

DFILE F:¥backupNMR2.9.2008¥YtiYECA¥Yti
Swod VL o) —0 oo ™ 00 00 Db oy MO D= 0D — = COMNT single pulse decoupled gated NOE
&G B 3 S35 NO83gS 2588 €22 DATIM  26-01-2008 16:37:59
ERBH I3 3 ==g3 8§ FEEe HEE{ =S = ¥'¥ |OBNUC  13C
EXMOD single_pulse_dec
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 40961
FREQU 49135.97 Hz
SCANS 1825
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.0 ¢
SLVNT CDCL3
EXREF 224.89 ppm
BF 0.12 Hz
RGAIN 60
|
| |
TBDMS
# |
H l " ] , N ) kil g J F
nBu
PPM .
L 1 L L L L LA AL B N B anti-4n (CDCl5)
150 125 100 75 50 25 0

Table 2, entry 11
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single_pulse

—6.989
—6.978

1.00

Nﬁ*@ﬁ‘@ﬂmmml\wﬂml\wﬁ‘LOOQ“LOKOC"‘)OE%N%OKO—‘OOL\M
DO OO FNORO=LOFMON—~—O OO0~ I~ O MO - © r— O O
LRV N S OQOOOOUOOTHIHHIIIITIIIIMN™
NNNNNNNNNNNV—‘V—"—‘HV—‘v—‘ﬂﬂﬂv—‘v—‘V—‘F '—"—4000000

o

930

fézgze

912
832

—6.916
6.
£:826
Q.SZl
810
\& 804

1.00

~

—
%
° o

9.66

6.44

S8&5

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥ Owner
single_pulse
09-05-2008 09:19:09
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.39 Hz
8
1.7459 sec
5.0000 sec
5.75 usec
1H
20.6 ¢
CDCL3
7.26 ppm
0.12 Hz
36

TBDMS

L)

syn-4n (CDCly)
Table 2, entry 11

nBu



single pulse decoupled gated NOE

—~ONOO O ~ o~ < < DFILE C:¥Documents and Settings¥Owner
- —_ (o2} FHLO OO N IONO MM O o < 1
SSEENNES BE  SEBS 3 255SC SERESSEE ES I SRNM 0650500 1osrot N
GEERBBEIT mm == 83 - - 34 o] sshanss Ta | OBNUC  13C
EXMOD single_pulse_dec
W \/ \/ \/ \/ ‘ x VX \\ H \// v OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1469
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 211 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
[
]
|
TBDMS nBu
| |
i | (el
‘ ) F
PPM -
T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T Syn 4n (CDCI3)
150 125 100 75 50 25 0 Table 2, entry 11
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Yti-133-P-Frb

OO M—0O=LO T MOOMOo < (=3 <t 5 [faNap]
OCOO VXD VWYY~ — (Yol IC-’G — Q0
=SSOSR RRRR OO Oo O k!
MOMNMAd0ONISTOMOWOM 0 <
OOWWOOOWSMODOWO©© —
T OO0 O O WOWOWWOO N~~~
N ¥
I
© |
D g9 A I
[0 = = |
\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\
7.00 6.75 6.50 6.25 6.00 5.75 = e
o3 o
S S
> D S
1< - 3
i j{ S
L) | (R
PPM
I [ I [ [ [ I I T 7 [ I I I I I [
7 6 5 4 3 2 1

S87

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥Owner¥7
Yti-133-P-Fr5
Wed Jan 30 01:43:33 2008
1H
SINGL
499.10 MHz
0.00 KHz
125250.00 Hz
16384
9980.04 Hz
8
1.6417 sec
2.0000 sec
5.50 usec
1H
-204.8 ¢
CDCL3
7.26 ppm
0.12 Hz
25

TBDMS

tBu
anti-4o (CDCl5)

Table 2, entry 12

F



single pulse decoupled gated NOE

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

—130.320
115.164
115.002
111.425
111.215

— 98.892

— 32.419
26.477
26.448
— 17.158

__—4.532
C—4.943

S88

F:¥backupNMR2.9.2008¥Yti¥EC A¥Yti
single pulse decoupled gated NOE
01-02-2008 08:43:29

13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
40961
49135.97 Hz
10005
0.8336 sec
2.0000 sec
3.67 usec
1H
17.0 ¢
CDCL3
224.90 ppm
0.12 Hz
60

TBDMS

tBu

F

anti-4o (CDCl5)
Table 2, entry 12



DFILE F:¥backupNMR2.9. 2008¥YtiYAR R 1ET
SEEFEERIEEE IO I T L R
: 2S00 XX G D : ' . 2 DATIM  Thu Jan 10 22:41:46 2008
D=0 0-0-© © © © © O YOO OLOLW D oo © OBNUC lH
\&‘%\\ %%% ‘ \/ EXMOD  SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hy
QOO MANMWOOONC M or~
S588332858855L85 B REaU AT
N~ S G GG GGG S S S S - zZ
o SCANS 8
N = Y 3 ACQTM 1.6417 sec
— PD 2.0000 sec
PW1 5.50 usec
IRNUC  IH
CTEMP -204.8 ¢
SLVNT ~ CDCL3
EXREF 7.26 ppm
. BF 0.00 Hz
= RGAIN 22
=
&
\\\\\\‘\\\\‘\\
6.25 6.00 5.75 |
&
< TBDMS
[
) )
| )
A F
T™MS
PPM i
T 11 ‘ T 1T T ‘ T 11 ‘ T 11 ‘ T T T ‘ T 11 ‘ T T T ‘ T 11 ‘ I ant|_4p (CDCI3)
7 6 5 4 3 2 1 0 Table 2, entry 13
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single pulse decoupled gated NOE
DFILE F YbackupNMR2.9.2008YYtiYECAYYti
SEEESEC BE ZREE FEHEE I 2 ZEE  Damv rorboos sraar et
TEEELHEE 88 282 BBEEE £ = TT'W  OBNUC  13C
EXMOD single_pulse_dec
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 40961
FREQU 49135.97 Hz
SCANS 2176
! ACQTM 0.8336 sec
| PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 16.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
|
1 !
o TBDMS
|
Y ‘ JL
i L L A LI
TMS
PPM i
I R B L S A L S B B B B B IR B anti-4p (CDCly)
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E:\NMRdata\Yst060121-4Hafter.als
single_pulse

DFILE E:\NMRdata\Yst060121-4Hafter.als

AN HOONDNOOMPOND @~ o IO DN NPTV NANLTNO AOWONLTOOANNDLTONOOAOAOAOLD LMD :
LITOOLOADLOITNOTOITONAO o o MNOONNOAOPDVOM AOHDOWOMIWDITMONADDONNOD®MAO®NLIWLO®N~T | COMNT single_pulse
AR R SEIEOooaa9aNanneeegeeeeeurennreene I T2 9 DATIMN  21-01-2008 18:11:41
N N T NI NN 0w N N N N N N N N R N N N R e e R e R i 0BNUC  1H
% EXMOD single_pulse.ex2
ﬁf 0BFRQ 500.16 MHz
| OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 20480
FREQU 11730.66 Hz
SCANS 16
ACQTM 1.7459 sec
PD 1.5000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 16.3 ¢
SLVNT CcDCL3
EXREF 12.51 ppm
BF 0.00 Hz
RGAIN 40

399

01
1.95
1.97

__2.44

— 2.11

1.09

0
—
——_ 1.08

.95

TBDMS

Ph

nBu
anti-4q (CDCls)
7 6 5 4 s 2 1 Table 2, entry 14

M
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E:\NMRdata\Yst060121-4Cafter.
single pulse decoupled gated

156.769

92

150.2

©
o
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=1
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<
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————141.784

15

137.0

~

129.814
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p

als
NOE

=
s
©
©
I

-

o
©
©
~
o~
—

/

127.009

X

119.140

92.280

82.589

77.258

=000
76.742

—

~_—28.917

~_—26.828

T~ 26.495

23.213

17.176

14.057

-4.448

T~ -4.944

PP

S92

50

25

DFILE
COMNT
DATIM
0BNUC
EXMOD
0BFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1

IRNUC
CTEMP
SLVNT
EXREF

RGAIN

E:\NMRdata\Yst060121-4Cafter.

gle pulse decoupled gated
21-01-2008 18:22:15
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18
205
0.8336 sec
2.0000 sec
3.67 usec

E-

z

1H

CcDCL3
77.00 ppm
0.00 Hz
60

TBDMS

Ph
nBu
anti-4q (CDCls)
Table 2, entry 14
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E:\NMRdata\Yst060121-5Hafter.als
single_pulse

DFILE E:\NMRdata\Yst060121-5Hafter.als

NOTITOMNONDMO D@ < ~ o CNO O IO INO0OPOPODWOATONTMOODANNN DD OO B0
NNOMAON~ O N ©MN®MN v W THNOXOWITNNDD~OWOWLITONAO AOONNOWLT D®OO©WO OO COMNT gle_pulse
AR R e ceermaaNaNTTeeeeeeeererI YIS 9 DATIM  21-01-2008 19:12:22
T N S A= w0 NN NN AT A A A A A A A A A A A A A J OO OO OO 0BNUC  1H
‘ZQQ:JKJ EXMOD single_pulse.ex2
i 0BFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 20480
FREQU 11730.66 Hz
SCANS 16
ACQTM 1.7459 sec
PD 1.5000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 16.6 ¢
- SLVNT CcDCL3
3 EXREF 12.51 ppm
< BF 0.00 Hz
hal RGAIN 52

287

1.01
— 2.99

TBDMS nBu

—_—
—

0.97
\\~\\\ 1.05
T 1.05
—

! ‘ “'~ Ph
ﬂ& ey
syn-4q (CDCly)

PPM

7 6 5 4 3‘ 2 1 Table 2, entry 14
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E:\NMRdata\Yst060121-5Cafter.als

single pulse decoupled gated NOE
DFILE E:\NMRdata\Yst060121-5Cafter.als

© S 0 < o o Nowo o © o <o o N~ o~ o« o o

=} © © © m O mo o do ™ @© owow @© o~ ™ N © o | COMNT single pulse decoupled gated NOE

X - e @ neeae < - NN R S % ) DATIM  21-01-2008 21:14:23

~ - < <o © No®~~ @ 0 ann o o ~~ o ~ < S < | 0BNUC

) o ST R ESRNEN et ES o~ N [N E NI - = T

il il Anniin] AR AR o EXMOD single_pulse_dec

| OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 40961
FREQU 49135.97 Hz
SCANS 2563
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 16.8 ¢
SLVNT cbCcL3
EXREF 224.90 ppm
BF 0.00 Hz
RGAIN 60
TBDMS nBu
‘ I
‘ " | ‘\ h , : l | l , | i FDr]
I I
: | [T | | | | Lol I
oo syn-4q (CDCly)
1&‘30 12‘5 11‘)0 7‘5 5‘0 2‘5 (‘) Table 2, entry 14
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E:\NMRdata\Yst060121-6Hafter.als

single_pulse

NMOTOMOWOO®©O®OT ©MO O ~ o
DM AL MONOT MO AA®mMN NN A O oo
LLLIIITOOONNNO OO OO S ® o
L R N o)

ippetcittictic s

2.03
1.96

.00

1.579

9.03 321

.941

8.97

__0.372
——0.337

PP

S95

DFILE
COMNT
DATIM
0BNUC
EXMOD
O0BFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTENP
SLVNT
EXREF
BF
RGAIN

E:\NMRdata\Yst060121-6Hafter.als
gle_pulse

21-01-2008 18:26:60

1H

single_pulse.

500.16
2.41
6.01

20480
11730.66
16

1.7459
1.5000
6.00
1H

16.4

cocL3
12.51
0.00
44

ex2
MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz

TBDMS

Ph

tBu

anti-4r (CDCly)
Table 2, entry 15



E:\NMRdata\Yst060121-6Cafter.als
single pulse decoupled gated NOE
DFILE E:\NMRdata\Yst060121-6Cafter.al¢

0 o ~MmWw © HOOowd~ ) © 0o — 0 o < — o
S e 223 Y g2983Izg pad S vSe w 3 bsd 2 COMNT gle pulse decoupled gated NOE
. . e . R . i 3 Lo DATIM 21-01-2008 18:33:58
o © TNAd © o®@oN~© o © o o~ho o © © ~ <~ < | 0BNUC  13C
I S ISYY o NNNNN N > o~ ~ ® SN - T
e A ] AR A EXMOD single_pulse_dec

O0BFRQ 125.77 MHz

OBSET 7.87 KHz

OBFIN 4.21 Hz

POINT 40961

FREQU 49135.97 Hz

SCANS 128

ACQTM 0.8336 sec

PD 2.0000 sec

Pw1 3.67 usec

IRNUC 1H

CTEMP 16.9 ¢

SLVNT CDCL3

EXREF 224.89 ppm

BF 0.00 Hz

RGAIN 60

[
TBDMS
"
tBu
Ll anti-4r (CDCly)
150 125 100 75 50 25 0

Table 2, entry 15
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single pulse decoupled gated NOE

—156.216

——151.809
—149.291

Lo

©T—143.988

__—144.598
—129.78

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

—113.093

—108.724
—92.185
—55.443

—17.118
— 14.028

__——4.486
T T~—-5.011

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

S98

MeO

C:¥Documents and Settings¥ Owner
single pulse decoupled gated NOE
19-12-2007 15:37:37
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.06 Hz
361
0.8336 sec
2.0000 sec
3.67 usec
1H
184 ¢
CDCL3
77.00 ppm
0.00 Hz
60

TBDMS

nBu
anti-4s (CDCly)

Table 2, entry 16



single_pulse

oS — O <t
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—O S oo el
~N© OO D (3o X3N]
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2.84

ih

—_ 1.00

7.53

Lo
Ld
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥V
single_pulse
25-12-2007 20:10:33
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
7503.00 Hz
8
2.1837 sec
5.0000 sec
6.00 usec
1H
17.1 ¢
CDCL3
7.26 ppm
0.00 Hz
46
TBDMS nBu
MeO l gl

syn-4s (CDCl5)
Table 2, entry 16



single pulse decoupled gated NOE

- — L DFILE C:¥Documents and SettingsYOwner
i = 3 2 PrsSA 5% RERS COMNT single pulse decoupled gated NOE
= < @ SH SN Saeo S DATIM 26-12-2007 08:39:48
e = 3 = ool RN TT OBNUC  13C
EXMOD single_pulse_dec
‘ ‘ ‘ ‘ \\‘/ \ v \/ OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 15805
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.5 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.00 Hz
RGAIN 60
I
|
TBDMS nBu
. |
|
.I | I y .|| L I L L L L) | Mk
! 1 I ' MeO
ww{xxwx‘wxxw{wxww‘wwxw{xwwx{wxww‘x?PMx syn-4s (CDCl5)
150 125 100 75 50 25 0 Table 2, entry 16

S100



E:\361-\Yst060364-31NON_E3_FT.als
Yst060364-3

DFILE E:\361-\Yst060364-31NON_E3_FT.als

D o329 5 S 3 = oS IR R COMNT  Yst060364-3
N ea%ee == “ @ ~ A® o 2 DATIM  Thu Jan 17 16:07:55 2008
N w0 - - 0BNUC  1H
° % EXMOD  SINGL
Y 0BFRQ 499.10 MHz
[ I OBSET 0.00 KHz
OBFIN 125250.00 Hz
‘ POINT 16384
FREQU 9980.04 Hz
SCANS 8
ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
IRNUC  1H
CTEMP -204.8 ¢
SLVNT ~ CDCL3
EXREF 7.26 ppnm
BF 0.12 Hz
RGAIN 21

304

TBDMS

TBDMSO

I L L tBu

anti-4t (CDCl5)
7 6 5 4 3 2 1 0 Table 2, entry 17
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E:\NMRdata\Yst060121-8Cafter.als
single pulse decoupled gated NOE
DFILE E:\NMRdata\Yst060121-8Cafter.al¢

© o v o o o ~ < © ~ow © w o<« —© coo
N g NS S 23 b 2 S LR S e aa% =] 339 COMNT gle pulse decoupled gated NOE
d ' 2 ! ) 9 1 T " it . > U DATIM  21-01-2008 19:07:39
~ © T © o~ o © N~ o 0 N ©own o~ < < 0 oopnuc 13C
0 5 v ® SR S > o ~ ]~ © ® NaA = - v
- oo A Al i EXMOD single_pulse_dec
0BFRQ 125.77 MHz
O0BSET 7.87 KHz
OBFIN 4.21 Hz
POINT 40961
FREQU 49135.97 Hz
SCANS 268
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.0 ¢
SLVNT cbCcL3
EXREF 224.90 ppm
BF 0.12 Hz
RGAIN 60

TBDMS

TBDMSO

tBu

anti-4t (CDCl5)
150 125 100 75 50 25 0 Table 2, entry 17

PPM
T
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single_pulse

DFILE C:¥Documents and Settings¥Owner
NN O O — b= O L0 [aN] —HLOOOM~TONITN—ONNTFOAETFOIFOLLOONO — <A .
255 §22 28 B SRS EIEC ISR ERT58T3538588T SOMNT  Snek bt 08
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
M OBFIN 6.01 Hz
o POINT 13107
s 2R e x5 S8 o FREQU 7507.39 Hz
~ o~ = o~ S SCANS 8
‘ v ‘ \/ \/ ACQTM 1.7459 sec
PD 1.5000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 17.2 ¢
SLVNT CDCL3
EXREF 7.26 ppm
o o © o BF 0.00 Hz
2 3 3 T RGAIN 36
g
[op
ﬂ L
TT T T T T T [T T T T [ T T T T [ T T T T [ T T T T 1 3
715 750 725 7.00 6.75 6.50 o o« b ©
[aN] N
sz g S >
e 7 ﬁ) < TBDMS OH
e i ' i b M OO
o | I C | °
'I nBu
PPM
L e Y O B O B 5a (CDCly)
7 6 5 1 3 2 1 Table 3, entry 1
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Z.

single pulse decoupled gated NO
DFILE C:¥Documents and SettingsYOwner

53 gg g E § § §§ % §§§ ggg %g %E 5 COMNT single pulse decc?upl.ed gated NO
P o N B S - 2= A . — DATIM 25-12-2007 15:59:19
B NNNNOANN = (< R ISENE s OBNUC  13C
EXMOD single_pulse_dec
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 533
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.00 Hz
RGAIN 60
|
I
|
|
TBDMS OH
\ O
‘ Me
N L ' o ) o s nBu
PPM
rrr [ rrr 1T 11ttt 1 [ 1 1 1 [ T T T T [ T T T T [ T 5a (CDCly)
150 125 100 75 50 25 0

Table 3, entry 1
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single_pulse

DFILE C:¥Documents and Settings¥Owner
< O © O = A [o2Nap) [ee] AN~ N O OO —~ANI~-NI~-NOY O —H O — N
2% §- 29 5 SESEIRCTBIRTRIVSYST  SONNT ey 0Ll
\v \\/ \\/ \\%ﬁ\% EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
S 29 g K] IR SCANS 8
22z RN s ACQTM 1.7459 sec
PD 5.0000 sec
Y Y4 \Yé PW1 6.00 usec
IRNUC 1H
CTEMP 393.0 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 38
o b ~
o
[N |
[op
NNINNNNIIII{N{N{‘N{N{IIII{ 8
7.75 750 725 7.00 6.75 650 < oA
< b
Sz 5 S ES -
I ) | ™o
b ! ! | \‘\ OO
|
l] L M J S Me
nBu
PPM
gINIIJ]IINI(LIIIIgIIIIJ}IIII%IIII%IIII}IIII 5b(CDC|3)
Table 3, entry 2
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single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner
z § § g § E % 5 § E’ FES e 2¥ g * COMNT single pulse decoupled gated NOE
P DI - N Sy ®—= < B DATIM 26-06-2007 01:14:33
B OmoonaNq S S 88 38y = ™ OBNUC  13C
EXMOD single_pulse_dec
R/ JVT T e
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 845
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 393.0 ¢
SLVNT CDCL3
EXREF 77.00 ppm
‘ BF 0.12 Hz
I RGAIN 60
|
|
B TMS  OH
I
| Me
nBu
T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ IPPII\/I 5b (CDCIS)
150 125 100 75 50 25 0 Table 3, entry 2
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Yym t—Bu

DFILE C:¥Documents and Settings¥ Owner
SRR RS . - ] QR DATIM 12-05-2008 20:52:51
‘ \\ \/ \/ ‘ \/ \/ / EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
s 23 &8 53 SCANS 8
© ~~ ~r~ ©© ACQTM 1.7459 sec
\ / v v PD 5.0000 sec
PW1 5.75 usec
IRNUC 1H
< CTEMP 19.0 ¢
o = SLVNT CDCL3
o - 2 EXREF 7.26 ppm
2 - - — BF 0.12 Hz
“ RGAIN 40
[y
[o)
0 .
YI‘YIYI‘NYIINIII‘YIYI‘YIIY‘N{YI‘IYIY‘ Ij: %;
8.00 775 750 725 7.00 6.75 6.50 6.2
R =
S o~ —
- { - TBDMS OH
] f J
1 “ ‘\ ‘ Oe
| h " L Me
A " . UV S J
tBu
PPM 5c (CDCly)
R RN R R R R RN R R R RN R RN R R R RN AR RRRN R
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 Table 3, entry 3
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Yym t-Bu C

© O OO DM D © woo = 0 <+ ¥ > o ©
& 25255580 S N3 8 8= 33
% SESERSES B EEE = 8532 T
I
I
I
I
I
I
I il
“ ’ N T o 1‘ .
PPM
‘ T ‘ T ‘ T T ‘ ‘ T T ‘ ‘ T T ‘ ‘ T
175 150 125 100 75 50 25 0
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥ Owner
Yym t-Bu C
12-05-2008 22:42:21
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.06 Hz
2260
0.8336 sec
2.0000 sec
3.67 usec
1H
19.3 ¢
CDCL3
77.00 ppm
0.12 Hz
60

TBDMS  OH

tBu
5c (CDCly)
Table 3, entry 3

Me



single_pulse

DFILE C:¥Documents and Settings¥ Owner
g §§ § COMNT  single_pulse
! - ! DATIM 16-05-2008 16:50:56
T T7 7 OBNUC  1H
\/ ‘ EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
............ JINYIIKI|Z3E BB POINT 13107
mommmmee “\’;" FREQU 7507.39 Hz
_— SCANS 8
— ACQTM 1.7459 sec
PD 1.5000 sec
PW1 5.75 usec
IRNUC 1H
CTEMP 19.9 ¢
SLVNT CDCL3
- EXREF 7.26 ppm
8 S BF 0.12 Hz
- RGAIN 40
I H 9
| " .
JL =
o
N
o~
{III‘IIN{IIN‘N
70 6.8 6.6 64 ©
[Ie)
-
%)
= TBDMS  OH
I Oe
“ \ ) i L Me
Ph
PPM
{IX{I‘N{II‘NYII‘IIX{‘IIX{‘N{IX{IX{I‘NYK{‘II SQ(CDCI3)
8 7 6 5 4 3 2 L 0 Table 3, entry 4
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single pulse decoupled gated NOE

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF

AN A OO O

151.54
141.63
138.06
134.46
133.56
133.19
133.10
130.39
126.695
&126.666

—128.135
126.628
126.409

—107.608

—28.593
—21.945

18.673
— 0.207

§

RGAIN

PPM

S110

C:¥Documents and Settings¥ Owner
single pulse decoupled gated NOE
16-05-2008 17:21:58
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.06 Hz
567
0.8336 sec
2.0000 sec
3.67 usec
1H
20.2 ¢
CDCL3
77.00 ppm
0.12 Hz
60

TBDMS OH

Ph

5g (CDCl,)
Table 3, entry 4

Me



single_pulse

DFILE C:¥Documents and Settings¥ Owner
AN~ ONO MO WM [o2] ONI-ANI-NXO0—~ OO L0 O LW © O —~ O <~ .
S2233558358¢8 = SEEECCEEIRLSITCEEEET | ST sindepule
%0 = e e S T T T T T I TS5 T DANOL - 3070572008 17:55:33
x&%\ \ / / \/ \\/ %\\% %/ EXMOD  single pulse.cx2
[ OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
38 I 258 g =& 38 FREQU 7507.39 Hz
0 © ~r~ N~ ~ N~ © © SCANS 8
\/ \/ \‘/ ‘ \/ \/ ACQTM 1.7459 sec
PD 1.5000 sec
PW1 5.75 usec
IRNUC 1H
CTEMP 20.5 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 1.20 Hz
RGAIN 44
8
" c':
N
<
e
L L Y L
8.00 7.75 750 725 700 6.75 6.50
S o)) [fe]
N >
88 & & S g N ~ o
- e e < f / / TBDMS OH
rr r r f [
|
] i |
I” i \‘\ ! . l l ﬁ Oe
nBu
PPM
T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ Be (CDC|3)
8 6 4 2 0 Table 3, entry 5
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single pulse decoupled gated NOE
DFILE C:¥Documents and Settings¥ Owner

2
4
3
8
2
8

I IRIIBeEGS 2 ® e cRe oo R o COMNT  single pulse decoupled gated NOE
7oRnaeeane = 228 =38 ® & 3 = DATIM  30-05-2008 18:20:30
B goeoddas S [ Kud 8= = o OBNUC  13C
EXMOD single_pulse_dec
‘ \\\\ ' % ‘ W ‘ ‘ ‘ OBFRQ 13577 Vi
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 448
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 21.0 ¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 60
TBDMS OH
nBu
T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ IPP\I/[ 56 (CDCI3)
150 125 100 75 50 25 0 Table 3, entry 5
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single_pulse

5.539
5.532

2.939
2.923
2.908
1.720
1.705
1.690
1.674
1.659
1.493
1.478
1.463
1.448
1.433
1.418

0.996

0.981

\

/
A=

2923 —

2939
2.908

[re}
<
o

“S5 Nl

212

1.63

0.967
0.952
0.444

17

S113

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥ Owner
single pulse
13-05-2008 09:36:37
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
8
1.7459 sec
5.0000 sec
5.75 usec
1H
19.1 ¢
CDCL3
7.26 ppm
0.12 Hz
36

TBDMS OH

L

nBu
5f (CDCly)

Table 3, entry 6



single pulse decoupled gated NOE

S114

O OO NNROO = MA NO — N
22 SRESERERECD oS xEs8Y 2 A JLes o
S LLEYRE RN G TR e NS~ O DO 0O D X
22 LERIISFLLTT R S-S O o0 00 Le o g
I
I I
|
I
| |
|
I
I
I
- ‘ . ,
- i,
PPM
T T T T ‘ T T T T ‘ T T ‘ T T ‘ T ‘ T T ‘ T T ‘ T T
150 125 100 75 50 25 0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥ Owner
single pulse decoupled gated NOE
13-05-2008 10:16:40
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.06 Hz
798
0.8336 sec
2.0000 sec
3.67 usec
1H
19.6 ¢
CDCL3
77.00 ppm
0.12 Hz
60

TBDMS  OH

L

nBu
5f (CDCly)

Table 3, entry 6



single_pulse
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single pulse decoupled gated NOE
DFILE C:¥Documents and Settings¥ Owner

ZES-2CSEEERCRE 328 LR DATIM 30053008 1orprae e NOE
S =10 < 03 O 00 b= b~ = LG 03 0O : ol o o < - e
ODFOMOMMOHANNNNN O sre RIAX J X = S OBNUC 13C
TTTTTTTTTT777T T EXMOD  single pulse_dec
\\\x\& V/// ‘ v H ‘ ‘ ‘ OBFRQ 125.77 Mz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 460
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 19.7 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 50
|
TBDMS OH
pee
nBu
JP!
L L L e L I A O L O 1‘1\1‘ 5g (CDCls)
150 125 100 75 50 25 0 Table 3, entry 7

S116



single_pulse
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[ar) 0 O b
o ¢ N @
= ™ NI
— o
g & S 2
== - s
! | [l
I 1 ! I L]
[l | i J
L.
PPM
‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T ‘ ‘ T T T T ‘ T T T ‘ T T T T
8 7 6 5 4 3 2 1
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DFILE C:¥Documents and Settings¥ Owner
COMNT single pulse
DATIM 13-05-2008 19:26:54
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13106
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 1.5000 sec
PW1 5.75 usec
IRNUC 1H
CTEMP 19.3 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 50
TBDMS OH
MeO l I
nBu
5h (CDCly)

Table 3, entry 8



single pulse decoupled gated NOE

o = o o o < ~ oo - - oo o o gl(s)II\I;IET C:¥I])ocullllerzitsandngttingzﬁili)(vgréer
— — N = ™
® % =239553 3= fEE 2 SR izgs 3 DATIM  13-05.2008 204182
e 3 BEBAN N S3 il 3 PSRN S OBNUC  13C
EXMOD single_pulse_dec
O T Y T VT R e
OBSET 7.87 KHz
| OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 1572
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 19.7 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 50
TBDMS OH
I I
! I I Il | Oe
L | Ll Meo
- ‘ J e L " L
4 Y ‘ sy nBu
PPM 5h (CDCly)
L R L A L A R ] ] L L B B I
150 125 100 75 50 25 0 Table 3, entry 8
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Yym060247-1
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S119

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥ Owner

Yym060247-1
22-04-2008 16:28:35
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
32
1.7459 sec
1.5000 sec
5.75 usec
1H
20.2 ¢
CDCL3
7.26 ppm
0.12 Hz
50

TBDMS  OH

H
5i, Eq (2) (CDCly)

Me



Yym060247-C
DFILE C:¥Documents and Settings¥ Owner

n O REIERE8E = r22y mIN 2w e~ COMNT  Yym060247-C
ERS S B i A S8 % 90 = DATIM ~ 29-05-2008 18:48:11
ekl ta S NN J8 == T OBNUC  13C
EXMOD single_pulse_dec
\\\\ \ H / / ‘ xw \ ‘ OBFRQ 13577 Vi
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 198
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 20.9 ¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
TBDMS OH
Me l I
PPM H
‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T T
175 150 125 100 75 50 25 0 5i, Eq (2) (CDCly)
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DFILE
COMNT

;| DATIM

OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥ Owner
Yym060264-3
Wed May 21 16:15:42 2008
1H
SINGL
499.10 MHz
0.00 KHz
126750.00 Hz
16384
9980.04 Hz
8
1.6417 sec
2.0000 sec
5.50 usec
1H
-204.8 ¢
CDCL3
7.26 ppm
0.12 Hz
23

TBDMS OH

SnBuj
5], Eq (3) (CDCly)

Me



Yym060264-3-C

— o O O O e o - DFILE C:¥Documents and Settings¥ Owner
_ [N] NOLoOOoONm <H © LD b~ © .
NLBIZTRRE F g RESOREEREXANSRY COMNT  Yym0B02Z64 3-C a6
L= <<~ — O — RN S SEO.
BHMMANNAN <2 SN el aha b h e e OBNUC  13C
EXMOD single_pulse_dec
‘ &\\\ / % / ‘ &%\\W// / OBFRQ 125,17 M1
OBSET 7.87 KHz
5eeS¥2 2 3 £3ERES QBN 1210
> >~ = % gl A POINT 32768
NNV ~ - - FREQU 39308.18 Hz
N\ Ny SCANS gt
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 20.9 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
mwju‘ \ I
ncaveriunsdimmommans
IN‘YIIY‘YYIY‘YYIY‘YYII‘YYY
30 25 20 15 10
o TBDMS OH
| I
|
! 1
L ) | | i
L " N A. R | R N " \ " "
skl v A " ) T bl " » Me
PPM
[rrrrrrrrrrr [ rrr Tt T T SnBug
175 150 125 100 75 50 25 0 5j, Eq (3) (CDC|3)
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQT™M
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

Me

C:¥Documents and Settings¥YOwner¥V
Ysm070104-1
Sat Aug 04 15:51:07 2007
1H
SINGL
499.10 MHz
0.00 KHz
125250.00 Hz
16384
9980.04 Hz
8
1.6417 sec
2.0000 sec
5.50 usec
1H
-204.8 ¢
CDCL3
7.26 ppm
0.12 Hz
24

Ph  OTBDMS

nBu
7a (CDCly)

Table 4, entry 1



Ysm070036-2c
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

Me

C:¥Documents and Settings¥Owner¥V
Ysm070036—2¢
16-06-2007 18:08:17
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.06 Hz
182
0.8336 sec
2.0000 sec
3.67 usec
1H
393.3 ¢
CDCL3
77.00 ppm
0.12 Hz
60

Ph  OTBDMS

nBu
7a (CDCly)

Table 4, entry 1



Yym060285-2
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

Me

C:¥Documents and Settings¥ Owner
Yym060285-2
04-06-2008 11:59:24
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.39 Hz
16
1.7459 sec
1.5000 sec
5.75 usec
1H
20.2 ¢
CDCL3
7.26 ppm
0.12 Hz
48

Ph  OTBDMS

7b (CDCl,)
Table 4, entry 2



Yym060285-2-C

DFILE

@mogmgﬂoﬁooomzm:mmf © ~ ~ om o

S ERRERnCSS 0003 ® %0 é‘i%ﬁ 252 S COMNT
EXMOD

NS Al | g
OBSET

[l — VOO ©owr~ [5e] © OBFIN

br 8 588 Sx3m s 3 POINT

38 o TRL NSRS S 9 FREQU

|| YA \ \ ACQTM
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IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN
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C:¥Documents and Settings¥ Owner
Yym060285-2-C
04-06-2008 12:30:57
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
591
0.8336 sec
2.0000 sec
3.67 usec
1H
20.7 ¢
CDCL3
77.00 ppm
0.12 Hz
60

Ph  OTBDMS

7b (CDCly)
Table 4, entry 2



single_pulse
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DFILE C:¥Documents and Settings¥ Owner
COMNT single_pulse
DATIM 13-05-2008 17:19:10

OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 1.5000 sec
PW1 5.75 usec
IRNUC 1H
CTEMP 19.4 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 1.20 Hz
RGAIN 48
Ph  OTBDMS
nBu
7¢ (CDCls)

Table 4, entry 3



single pulse decoupled gated NOE

Oy = 0D Gy o (B s = 10 Oy < DFILE C:¥Documents and Settings¥ Owner
= = 3 0 P N DO ©®©VMm © © i
SERREENSEESCEs fEE 22528 S DATM 13052008 107000
BERSBIIIISSITS e BB g X 7 OBNUC  13C
EXMOD single_pulse_dec
\\\\\%\V%// \/ ‘ ‘ ‘ ‘ ‘ OBFRQ 135,17 Mitz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 948
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 19.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 60
Ph  OTBDMS
|
|
L . 0
L LU
N P o J o N nBu
PPM 7c (CDCly)
L A A A O B B B
150 125 100 75 50 25 0 Table 4, entry 3
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Ysm070167

™ O O —
— 00 00 b=
wﬂ“ﬁ“ﬂ“

7 458
7.454
7.369
7.365
7.354
7.350
7.260
7.187
7.172
7.105
7.092
7.089
7.077
7.075
7.054
7.037
7.026
7.022
6.728
6.712
5.510
3.734
3.031
3 017

3 003
2 972
2.959
2.529
1.764
1.762
1.747
1.745
1.733
1.729
1.718
1.702
1.546
1.515
1.513
1.496
1.481
1.467

R

A

S |

o

x

/ ]
'

1.00
0.94

- — 097

D OO OTOORANDLND I ™~ © NN
CTRODLOOWDHOO~O DO MNNN —
NI FTMMONN——— OO OO ~N
NNNNNNNSNNNNNNSNNSNNSNSN OO

3.02
305

2.14

OO =,
9 P

4

9
94

1.00

S Bs

-0

451
1.436

L

1.007
991
976

3.05
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥Owner
Ysm070167
Wed Jan 30 18:59:46 2008
1H
SINGL
499.10 MHz
0.00 KHz
125250.00 Hz
16384
9980.04 Hz
8
1.6417 sec
2.0000 sec
5.50 usec
1H
-204.8 ¢
CDCL3
7.26 ppm
0.12 Hz
25

nBu
7d' (CDCly)
Table 4, entry 4



single pulse decoupled gated NOE

_ . DFILE C:¥Documents and SettingsY Owner
e R A R A= A rsd S Toger o= COMNT single pulse decoupled gated NOE
RN D R B it B i NP * @ Bxs o DATIM ~ 31-01-2008 14:35:47
D D eNeNPERNNNNN—=S S B S 883 = OBNUC  13C
T EXMOD single_pulse_dec

I A U

OBSET 7.87 KHz

OBFIN 4.21 Hz

POINT 26214

FREQU 31446.06 Hz

SCANS 823

ACQTM 0.8336 sec

PD 2.0000 sec

PW1 3.67 usec

IRNUC 1H

CTEMP 17.6 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 0.12 Hz

RGAIN 60

Me
nBu
T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T ?PM\ 7d' (CDC|3)
150 125 100 75 50 25 0 Table 4, entry 4
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single_pulse

N
Lo
CX)
o3

3.847
3.011

< OO~ ANA~NOSOO T S 0
ld DO O~ O OF NSNS ©ONO
~ NNNNNN — OO 0™
~ NSNS NS NSNS O OO © O ©© o
g W ] <
1SS > S { o
— ISP =]
J P /
J I
J JJ i J

3.06

_1.00

2.995
2.979
2.511
1.763
1.748
1.732
1.728
1.717
1.702
1.571
1.491

VIS

2.93

1 446
1.003

[or}
[oe}
S
N

PY

3.59

0.974
0.735
0.729
0.723

j:

8.88

5.96

S131

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥V
single_pulse
11-12-2007 14:56:51
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
8

1.7459 sec
1.5000 sec
6.00 usec
1H
174 ¢
CDCL3
7.26 ppm
0.00 Hz
48

OMe

I OTBDMS

nBu
7e (CDCly)
Table 4, entry 5

Me



single pulse decoupled gated NOE

~ NOXVMHTONOM b~ r—©O C

S EREBE[GEERI =SS RES g RIXSISKL X
O OO~ —0MLO MO N D~ <A SO MmMOVI=oO D [aN]
B B FF IS S IB RN ~ i S o) A NON— o< <
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥Owner¥V
single pulse decoupled gated NOE
11-12-2007 15:47:36
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
1000
0.8336 sec
2.0000 sec
3.67 usec
1H
179 ¢
CDCL3
77.00 ppm
0.00 Hz
60

OMe

I OTBDMS

nBu
7e (CDCly)
Table 4, entry 5



single_pulse

—4.891

86

4.449
4.435
4.420
4.406

J

f
=

2

2.02

3.024

[o'e}
(=)
O
> o3

2 993
2.543

o]
Lo
> T~
—

1.740
1.724
1.709
1.693
1.594
1.508

@ 0
S -
ﬁ*ﬁ*
— —

Lt

- 5.05

2.97

1. 463
1.444
1.430
1.415

1.253
1.006
0.991
0.976
0.074

-

2 99
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥YOwner¥V
single_pulse
15-12-2007 12:48:32
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
8
1.7459 sec
1.5000 sec
6.00 usec
1H
17.7 ¢
CDCL3
7.26 ppm
0.00 Hz
48

nBu
7f' (CDCly)
Table 4, entry 6



single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥V
= VPSR LRINER BRI R e R=T=f>! © N COMNT single pulse decoupled gated NOE
N RHO T RRONROMO O Ie N NS - @ DATIM 15-12-2007 13:19:20
A EFEFEEEEEEEEE sekE 3 S OBNUC 13

EXMOD single_pulse_dec
‘ \ \ \%\\W H \ / OBFRQ 12577 Mtz

OBSET 7.87 KHz

OBFIN 4.21 Hz

POINT 32768

FREQU 39308.18 Hz

SCANS 569

ACQTM 0.8336 sec

PD 2.0000 sec

PW1 3.67 usec

IRNUC 1H

CTEMP 18.2 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 0.00 Hz

RGAIN 60

CO,Et
O OH
Me l I
nBu
PPM 7 (CDCly)

Table 4, entry 6
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single_pulse

w0 1o DFILE C:¥Documents and Settings¥Owner¥V
S3535E882ERR S5UIRANNEEELE2EER 55 CONT b
e e e e e e S 8 e e S S S et A 1 ¢< | DATIM 05-12-2007 13:35:16
OBNUC 1H
‘\x‘xﬂ H///// \\/ \\%\ﬁ// \/ EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
© 35353 888 5 &8 ACOMM 17489 sec
NN cs PD 5.0000 sec
VN AT S 600 s
IRNUC 1H
CTEMP 17.6 ¢
SLVNT CDCL3
g EXREF 7.26 ppm
S BF 0.00 Hz
RGAIN 36
o
g = CN
T T T T T T [ TT T T[T T T T[T TTT T - o3
S3 7.75 7.50 7.25 7.00 675 & 5 {
NN o~ N
S || &% 8 [ i
=) Ss | OTBDMS
J/ )/ J‘ |
b [
Jw [ Me
|
A . L@a—Jngkf nBu
PPM
B L B Y B B B 79 (CDCly)
8 ! 6 > 4 3 2 ! 0 Table 4, entry 7
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single pulse decoupled gated NOE

150.550
150.340
137.206
134.440
134.220
131.645
131.187
130.863
123.862
122.708
119.474

T T—129.880
— —126.351

i
J
A=

T—113.417
—109.154

oo
<
76.752

26.313

__—22.813
T 21.697

T T—19.017

— 14.047
— —4.276
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥V
single pulse decoupled gated NOE
05-12-2007 14:04:33
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
522
0.8336 sec
2.0000 sec
3.67 usec
1H
18.1¢c
CDCL3
77.00 ppm
0.12 Hz
60

CN

I OTBDMS

nBu

79 (CDCly)
Table 4, entry 7



single pulse

%18 DFILE C:¥Documents and Settings¥Owner¥V
T EEETEELEREEE 5:33REYEREREREIgEE 55 COMT  aen
2 2 e 6 e e e i <6 <8 O S ko e DATIM — 17-12-2007 18:01:31
OBNUC  1IH
xﬂ / V/%H/H/// ‘%M \% / R# EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
DO MM FTOONOM~— 0 O —
3528 3333gEEEd  E% PREQU 9038438 I
N~~~ NENNNNNNRN © © SCANS 3
N =NV N ACQTM 1.7459 sec
PD 1.5000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 17.5 ¢
= SLVNT ~ CDCL3
o EXREF 7.26 ppm
BF 0.00 Hz
RGAIN 38
L
(o3
(K|
i
\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\
800 775 750 725 7.00 6.75 3 5 COMe
a\im- o3
x >
N —
OTBDMS

>0 ©

E [ S5 &
=) J 5 S
]

nBu

Me

PPM 7h (CDCly)
8 6 4 2 0 Table 4, entry 8
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single pulse decoupled gated NOE

e o] DRV ODIA DN FLO OO LON [ R =NaN] AN <H A — LD D~ © <t
= O FODND X =0 — 3 © N Q
= RSO F oD Dm AN =S SS8Ee RRERDHNSE =
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|
| [
|
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1
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200 175 150 125 100 75 50 25 0
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥V

single pulse decoupled gated NOE
17-12-2007 18:42:37
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
795
0.8336 sec
2.0000 sec
3.67 usec
1H
18.0 ¢
CDCL3
77.00 ppm
0.00 Hz
60

COMe

I OTBDMS

nBu

7h (CDCly)
Table 4, entry 8



single_pulse

1.92

© o < oSN OO0 VWO © —
- ™ =] © O LW ~©
N~ @ w1 NN— o9 ~~
0 0 ~ ~or~ [ N NN © ©
o~ ~
=) =)

3.04

3.21

892

0.713
0.707
0.702

o

0.219

~

599

0.226
0.232
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and Settings¥Owner
single_pulse
05-12-2007 14:14:24
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.39 Hz
8
1.7459 sec
5.0000 sec
6.00 usec
1H
17.6 ¢
CDCL3
7.26 ppm
0.00 Hz
40

NO,

l OTBDMS

nBu

Me

7i (CDCly)
Table 4, entry 9



single pulse decoupled gated NOE

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

77.248
000
76.742
32.952
32.885

26285
T 92829
= 21.706

TT—19.007
— 14.057
— —4.276

—
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C:¥Documents and Settings¥Owner¥V
single pulse decoupled gated NOE
05-12-2007 14:33:40
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
335
0.8336 sec
2.0000 sec
3.67 usec
1H
18.2 ¢
CDCL3
77.00 ppm
0.00 Hz
60

NO,

I OTBDMS

nBu

Me

7i (CDClg)
Table 4, entry 9



500.16 MHz
2.41 KHz
6.01 Hz
16384

1.5000 sec
6.00 usec

C:¥Documents and Settings¥Owner¥V
9384.38 Hz
16
1.7459 sec

single_pulse
05-12-2007 13:07:35

1H
single_pulse.ex2

EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1

1H

IRNUC

17.5 ¢

CDCL3

CTEMP

SLVNT

7.26 ppm
0.00 Hz
38

EXREF

BF
RGAIN

OTBDMS

7j (CDCly)
Table 4, entry 10

single_pulse

20°¢

0°¢
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single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥V
ORI DN OO NLOLO 0 DO X0 < ¢ i
REBRELEERESSRERESRES g2 SEEERE D ZE DanM ontao0r tsarse O
ZIEAISAASRARSNAREIRY Sy EEP R EREE S
EXMOD single_pulse_dec
Lii%;::£%§§%£§?§%%;ééé%f%%;ij KX \ \H/ ‘ \/ OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 40961
FREQU 49135.97 Hz
SCANS 336
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 18.1¢c
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.00 Hz
RGAIN 60
! I
il |
| l l OTBDMS
. 9@
bt iy i s nBu
PPM ;
I B N L L L L A L L L 7j (CDCly)
150 125 100 75 50 25 0 Table 4, entry 10
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single_pulse

DFILE C:¥Documents and Settings¥Owner¥M
R EEELEEEE LT CONNT  siglepusc
o o i 1 1 1 1 1 1 1 1 1 1 £t T T S e —— DATIM 19-12-2007 18:53:33
M‘% A S i T OMOOMOMOAN N .
%w% ~ o~ AN N AN S SN EXMOD  single pulse.ex2
\\ ’/ \\%\M// ‘ ‘ ‘ ‘ OBFRQ 500.16 MHz
OBSET 2.41 KHz
& OBFIN 6.01 Hz
o POINT 13107
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 17.8 ¢
SLVNT CDCL3
° EXREF 7.26 ppm
S BF 0.12 Hz
- RGAIN 42
Ol
o cp
i
I I I B B |
7.7 7.6 7.5 7.4 7.3 7.2
Ph
OTf
J .
Br
PPM
L L L Y I O O B la (CDCly)
8 7 6 > 4 3 2 ! 0 Table 1, entry 1
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single pulse decoupled gated NOE

DFILE C:¥Documents and SettingsYOwner¥M
SRERAHLIRB=IZI xS Q COMNT single pulse decoupled gated NOE
: g DA g g ‘; 3 = OC: : i Z NS DATIM 19-12-2007 19:19:19
SEReaNSdNNDS o S OBNUC - 13C
EXMOD single_pulse_dec
\\\g \ \ H // \// OBFRQ 12577 Mz
OBSET 7.87 KHz
~ g 2] g N g =™ OBFIN 4.21 Hz
S 8 B 8  83IR8 POINT 32768
3 3 s & & JIXZ FREQU 39308.18 Hz
= = =2 = RGOS SCANS 489
\ N ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 18.4 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
|
T
TTTTTTITTTTTTTT T T T T[T T T TTTITTTITITT]
1450 1425 1400 1375 1350 1325 1300 1275
Pl
y Ph
|
| ‘ ‘ J OTf
PPM
‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T T BI’
150 125 100 75 50 25 0
1a (CDCly)

Table 1, entry 1
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single_pulse

DFILE C:¥Documents and Settings¥Owner¥V
gz22g 58 SS%\NAT iifg(l)i'pzué?)% 12:58:49
*W / ‘ ‘ EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
© OBFIN 6.01 Hz
N o POINT 20480
=<2 FREQU 11730.66 Hz
3388 3 - SCANS 8
RN o ACQTM 1.7459 sec
PD 1.5000 sec
\\ // PW1 6.00 usec
IRNUC 1H
CTEMP 19.5¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 50
£
&
“ tBu
[TTT T[T I T T[T T[T T T T[T ITT[TTT]1
I | 17 76 75 74 73 72 A OTf
| L
tBu Br
PPM
[rrrr[rrrryrrrr[rrr o[ 1T T [ T T T [ T T T T [ T T T T 1b(CDCI3)
8 7 6 5 4 3 2 1 0 Table 1, entry 2

S145



single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥V
el ) RIBBBN L L rg=gn! o s COMNT single pulse decoupled gated NOE
o 2 AR S SRR NS~ ©Xe S DATIM 14-04-2008 12:54:49
IR EEEEE == &3ss omNLe i

EXMOD single_pulse_dec
RSS2 W

OBSET 7.87 KHz

OBFIN 4.21 Hz

POINT 40961

FREQU 49135.97 Hz

SCANS 464

ACQTM 0.8336 sec

PD 2.0000 sec

PW1 3.67 usec

IRNUC 1H

CTEMP 20.0 ¢

SLVNT CDCL3

EXREF 224.91 ppm

BF 0.12 Hz

RGAIN 60

Lo
h
tBu
| oTf
(I
I I
L 1 l 1 | i J " | tBu Br
T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T YPPITA 1b (CDCI3)
150 125 100 75 50 25 0 Table 1, entry 2
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Yti-27

DFILE C:¥Documents and Settings¥Owner¥My [

RRIANR & S 3 b= COMNT  Yti-27
NRNRR s 3 ik S DATIM Fri Jun 01 11:51:02 2007
OBNUC 1H
EXMOD  SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
IRNUC 1H
CTEMP -2048 ¢
SLVNT cDCL3
EXREF 7.26 ppm
BF 012 Hz
RGAIN 21
g
(=
(=2
3
7
i
=g ~
o o
[ f ) T™S
| | OH
[ |
L | | _"t
Me Br
PPM
L T T T S3c (CDCly)

S147

Starting Material of 1c



single pulse decoupled gated NOE
DFILE

COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

153.850
__—135.050
133.066
~——130.882
126.561
110.069

77.258

77.000

76.752

20.209

147

e
N\

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

FEt

S148

C:¥Documents and Settings¥Owner¥My L
single pulse decoupled gated NOE
19-12-2007 19:32:25
13C
single_pulse_dec
125.77 MHz
7.87 KHz
421 Hz
32768
39308.18 Hz
166
0.8336 sec
2.0000 sec
3.67 usec
1H
184 c
CcDCL3
77.00 ppm
012 Hz
60

T™MS
OH

Me Br
S3c (CDCly)

Starting Material of 1c



0.86

L . 163

S

DFILE C:¥Documents and Settings¥Owner¥My L

3 3 S3B® COMNT  Yti~35-Frd0
Q 2 i DATIM Tue Jun 05 21:02:36 2007
OBNUC 1H
EXMOD  SINGL
OBFRQ 49910 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
4 ACQTM 1.6417 sec
S| PD 2.0000 sec
I PW1 5.50 usec
r IRNUC 1H
CTEMP -2048 ¢
SLVNT cDCL3
EXREF 7.26 ppm
BF 012 Hz
RGAIN 23
n
=}
™
T™MS
oTf
A J ) T
Me Br
PPM
‘INII‘IIII‘NIII‘IINI‘N 1C(CDC|3)
4 3 2 1 0 Table 2, Entry 3
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single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥V
D IFERS NoII®R =g = & COMNT single pulse decoupled gated NOE
o aea— R NS 9 o) DATIM 20-12-2007 11:42:14
=R EFEINREEEE SR & $  lomuc ac
EXMOD single_pulse_dec
‘ \\V \\ \ H / \. / OBFRQ 1377 Vi
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 446
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 18.0 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
h
|
|
TMS
|
| ‘ OTf
[ [
LU 1 .
Me Br
PPM
L L I B B B B B B 1c (CDCly)
150 125 100 75 50 25 0 Table 2, Entry 3
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single_pulse

o)
=
N
l\\

1.76

(=3
=)
N
o~

:

— 1.278
— 7.260

1.76

—2.236

3.31

—1.555
1.055
1.050

— .

—0.341

6.00
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

Me

C:¥Documents and Settings¥Owner¥NV
single_pulse
17-07-2007 21:27:00
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13106
7507.39 Hz
8
1.7459 sec
5.0000 sec
6.00 usec
1H
21.0 ¢
CDCL3
7.26 ppm
0.12 Hz
50

Br
OTBDMS

Br
S2d (CDCly)

Starting Material of 1d



Yti-87

7.282
7.280

A,
- 7260

0.91

7.067
7.064

X

5.536

0.73

—2.263
—1.540

0.908
6:902
0.896

9.26

6.00
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DATIM
EXMOD
OBNUC
OFR
OBSET
OBFIN
OBATN
PWI1
PW2
POINT
SPO
SCANS
FREQU
PD

T1

T2

T3

T4
IRNUC
IRFIN
IRATN
EXREF
TMSP

Thu Jul 19 18:05:57 2007
SINGL
1H
499.10 MHz
0.00 KHz
125250.00 Hz
511
5.50 usec
26.00 usec
16384
16384
8
9980.04 Hz
2.0000 sec
0.12 Hz
0.00
0.00
90.00
100.00
1H
125250.00 Hz
511
7.26 ppm
6326

TBDMS
OH

Me Br

S3d (CDCly)

Starting Material of 1d



—1.542

9.21

0.405
0.399
0.392

~

600

PPM

T =N OO jel
o Oy 00 00 WO Lo
< F AN NN e}
igilj |
= 223
<~ < N NN
~r~ ~r~~
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=
[ap]
0 o
% @
o O
I L L B L
f J 76 75 74 73 72
o
[T 11T T T ‘ L T
8 5 4
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥V.

Yti-5’
Fri Apr 27 10:43:41 2007
1H
SINGL
499.10 MHz
0.00 KHz
125250.00 Hz
16384
9980.04 Hz
8
1.6417 sec
2.0000 sec
5.50 usec
1H
-204.8 ¢
CDCL3
7.26 ppm
0.12 Hz
20

TBDMS
OTf

Me Br

1d (CDCly)

Table 1, entry 4
Table 2, entries 1, 2, 4-8
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and SettingsYOwner¥V
Yym060188-1
22-12-2007 23:50:32
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.39 Hz
8

1.7459 sec
1.5000 sec
6.00 usec
1H
17.1 ¢
CDCL3
7.26 ppm
0.12 Hz
36

Br
OTBDMS

Br

S2e (CDCly)
Starting Material of 1e
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DFILE C:¥Documents and Settings¥Owner¥V
COMNT Yym060188-1C
DATIM 23-12-2007 00:57:33

OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1637
ACQTM 0.8336 sec
PD 1.5000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.5¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60

Br

OTBDMS
Br
S2e (CDCly)

Starting Material of 1e



Yym060165-1

DFILE C:¥Documents and Settings¥Owner¥V
SS2235558888 © 2 I | oM Ymieoes 1
RhMERRRE . : 2 | DATIM Fri Sep 07 14:47:57 2007
\%ﬁ%é;éifﬁiéégﬁLJ ‘ \/ EXMOD  SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
ACQTM 1.6417 sec
PD 20000 see
NRRRN KRR RN ©© oS PW1 5.50 usec
N N \ e
- CTEMP -204.8 ¢
< SLVNT CDCL3
= EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 18
=
"
© o g <« H‘HH‘\H\‘HH‘HH‘HH‘HH‘HH‘HH‘
P = & 75 74 73 72 71 10 69 68 67
f [
/ f f J‘ | TBDMS
\ OH
[ [ L
N Lo -
Br
PPM
I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I S3e (CDCIS)
7 6 5 4 3 2 1 Starting Material of 1e
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Yym2 C
DFILE C:¥Documents and Settings¥Owner

[ee] [aNEaN] [a\Eee) [2p] 0w o o ™ o
S on 28 3 ® L@ S COMNT  Yym2 C
= oo o = D © 9 ® DATIM  29-12-2007 19:36:17
10 Mo A = SRR S = T OBNUC  13C
EXMOD single_pulse_dec
‘ \ ' . ‘ ‘ \‘/ \ \ \ OBFRQ 19577 M
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 840
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 18.1 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
|
|
|
TBDMS
OH
Br
PPM
[ T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T SSE(CDC|3)
150 125 100 75 50 25 0 Starting Material of 1le
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Yym060166—4

DFILE C:¥Documents and Settings¥Owner¥V
358832388383 z 2 2 COMNT Vomosoien-d
O QORI NN NN . : . DATIM Sun Sep 09 17:35:23 2007
K#%%iéﬁééiigégjiJ EXMOD  SINGL
OBFRQ 499.10 MHz
OBSET 0.00 KHz
OBFIN 125250.00 Hz
POINT 16384
FREQU 9980.04 Hz
SCANS 8
ACQTM 1.6417 sec
PD 2.0000 sec
PW1 5.50 usec
IRNUC 1H
2355 3324 289 CTEMP ~204.8 ¢
NNNN NSNS NSNS SLVNT CDCL3
W Ny N/ EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 20
g
I
=
~
88 8
r TT T T T T T T [T T T T [T T T T[T T T T TTTT[TTT]I
/ / \ \ \ \ \ \ \ \
[ | 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 TBDMS
(Il | OTf
| I
HU k L M o L
Br
PPM
I R N B A le (CDCly)
7 6 o 1 3 2 ! Table 2, entries 9 and 10
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DFILE C:¥Documents and Settings¥Owner¥V

COMNT Yym3 Tf
DATIM 22-12-2007 22:15:21
OBNUC 13C

EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1459
ACQTM 0.8336 sec
PD 1.5000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.7 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
TBDMS
OTf
Br
1e (CDCly)

Table 2, entries 9 and 10



single_pulse

DFILE C:¥Documents and Settings¥Owner¥V
S5 ® Iy g COMNT  single_pulse
S S C: f fi‘ g DATIM 06-09-2007 20:58:59
OBNUC 1H
KJ / EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 20480
FREQU 11730.66 Hz
SCANS 8
o~ ACQTM 1.7459 sec
S8 PD 5.0000 sec
~ee PW1 6.00 usec
\// IRNUC H
CTEMP 20.6 ¢
o SLVNT CDCL3
- EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 48
g
Nei
]
o~
TT T[T T[T TT [T [T ITT 1711
7.35 7.30 7.25 7.20 7.15
|
Br
|
OTBDMS
LQJLA B
F Br
PPM
e R e S2f (CDCly)
7 6 5 4 3 2 1 0 Starting Material of 1f
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single pulse decoupled gated NOE

DFILE C:¥Documents and Settings YOwner¥M
RE B e RSN IS~ = COMNT  single pulse decoupled gated NOE
R QLM N % ~ @ — DATIM 06-09-2007 22:03:02
i = SIS S g = o OBNUC  13C
EXMOD single_pulse_dec
V ‘ \\v ‘ ‘ ‘ OBFRQ 5,17 Mz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 40961
FREQU 49135.97 Hz
SCANS 1265
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 20.9 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
|
|
Br
|
¥ OTBDMS
|
F Br
PPM
L e L L L L L L A B B A S2f (CDCly)
150 125 100 & 50 % 0 Starting Material of 1f

Sl61



single_puls

DFILE C:¥Documents and Settings¥Owner¥ >
LALXJILSRD x ° 8 « COMNT single_puls
NN — =999 © e < < DATIM 07-09-2007 22:46:31
\%/ % ‘ EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
ACQTM 1.7459 sec
g Y83y 89S PD 5.0000 sec
N NN ISR=k=X=] PW1 6.00 usec
Y N CTEMP 2l.5¢
o SLVNT CDCL3
g EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 38
g
T2y — Ne
2 3 r
8 3 3
c o S ‘wwww‘wwww‘wwww‘www
/ / 73 72 74 70
) TBDMS
OH
b !
Jo | A |
F Br
PPM
1T T 1 ‘ 1T T 1 ‘ 1T T 1 ‘ 1T T 1 ‘ 1T T 1 ‘ T 11 ‘ T T T ‘ 1T T 1 ‘ SBf (CDC|3)
7 6 5 4 3 2 1 0 Starting Material of 1f
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single pulse de

DFILE C:¥Documents and Settings¥Owner¥ >

o< < O TN MM o I o COMNT ingl Ise d

25003 SEIZRJ LB IES gE 2 S | DATIM  07-09-2007 22:42:59

850 S8352=288 tEe g8 = ¥ OBNUC  13C
EXMOD single_pulse_dec

\ # / *W W v W/ ‘ ‘ OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 954
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 21.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
‘\
|
|
TBDMS
L ‘ 1 OH
L
F Br
PPM
T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T T T SSf (CDC|3)
150 125 100 » %0 » 0 Starting Material of 1f

S163



single_pulse
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DFILE C:¥Documents and Settings¥Owner¥M
COMNT single_pulse
DATIM 11-09-2007 05:52:16
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 20480
FREQU 11730.66 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 214 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 46
TBDMS
OTf
F Br
1f (CDCl3)

Table 2, Entries 11-13



single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥M
23 LRERECRBBBIERER Dy 5 K X COMNT single pulse decoupled gated NOE
< N DB NP e~ S — < DATIM 11-09-2007 05:48:48
EEANEECERRRRREEERE =it S T oBNC nc
EXMOD single_pulse_dec
\ H w w w /%/ \ ‘ OBFRQ T T3RT Ml
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
CHOOO < [oR--E=] = FREQU 39308.18 Hz
Senes & 23 2 SCANS 2190
JIIIY 2 =EE b ACQTM 0.8336 sec
FFFFF I T = PD 2.0000 sec
~ | N | PW1 3.67 usec
IRNUC 1H
CTEMP 21.8 ¢
b SLVNT CDCL3
EXREF 77.00 ppm
| BF 0.12 Hz
| RGAIN 60
L Y O RO
125.0 1225 120.0 1175 115.0 1125
TBDMS
OTf
F Br
1f (CDCl5)
150 125 100 w %0 2 0 Table 2, Entries 11-13
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—5.895
1.591
0.006

7678
— 7495
— 7479
—— 7446
— 7431
— 7415
—— 1370
— 7.356
™ 7341

7.260

12400

0799
0.89

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥NV
single_pulse
19-01-2008 09:57:20
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
8
1.7459 sec
5.0000 sec
6.00 usec
1H
17.0 ¢
CDCL3
7.26 ppm
0.12 Hz
48

Br
OH

Ph Br
Slg (CDCly)
Starting Material of 1g



single pulse decoupled gated NOE
DFILE F:¥Ymt070109-1 13C.3

= BERLRBI 2 xSy N COMNT single pulse decoupled gated NOE

g ; S g g ll: ; ; N < DATIM 19-01-2008 10:15:03

SN R o R RN R = e S T OBNUC  13C
EXMOD single_pulse_dec

‘ \& \\ H/ ‘ OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 40961
FREQU 49135.97 Hz
SCANS 321
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.5 ¢
SLVNT CDCL3
EXREF 77.00 ppm

N BF 0.12 Hz
RGAIN 60
. Br
AR Voot ;Jﬂtmmmwm,h“‘;M‘“.fWWmWWwMMMLWMWWMM Ph Br
P
I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I [ [ [ ‘ [ [ [ [ ‘ [ [ [ [ ‘ [ ; l\ . Slg (CDCI3)
150 125 100 7 50 2 0 Starting Material of 1g
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single_pulse

DFILE C:¥Documents and Settings¥Owner¥M.
®© 59 § 5 Eol o] B3 § COMNT single_pulse
~ L0 1o M Mm o AN -+ 19— . .
RPN IRENENER T S DATIM 18-12-2007 12:42:00

OBNUC  1H
\\%/%/ EXMOD  single_pulse.ex2
OBFRQ 500.16 MHz

OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
=8 252 333 2 m&% ;
0 w0 < < < cLmMmm N
meomme e ~ ACQTM 1.7459 sec
VNNV T \ PD 5.0000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 17.3 ¢
- SLVNT CDCL3
S EXREF 7.26 ppm
“ BF 0.12 Hz
RGAIN 36

6.00

/ Br
i OTBDMS
|
| |
| L 1 a J wl J{ Al Ph Br
T ‘ 1T 1T 1 ‘ 1T 1T 1 ‘ T T 7 ‘ T T 7 ‘ T T 1 ‘ T T 1 ‘ T T 1 ‘ T T 1 ‘ {PPII\/I Szg (CDCI3)
8 ! 6 ° 1 3 2 1 0 Starting Material of 1g
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single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥M
2 RELL I e g X 2 2 ] COMNT single pulse decoupled gated NOE
g g g = 3 ‘lf Z = NS = S DATIM 18-12-2007 12:48:20
= R iR k) = SR g =2 G OBNUC 13C

EXMOD single_pulse_dec
‘ \ \ \\ ‘ \‘ / ‘ ‘ OBIRG 55,77 Mz

OBSET 7.87 KHz

OBFIN 4.21 Hz

POINT 26214

FREQU 31446.06 Hz

SCANS 63

ACQTM 0.8336 sec

PD 2.0000 sec

PW1 3.67 usec

IRNUC 1H

CTEMP 17.8 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 0.12 Hz

RGAIN 60

Br
OTBDMS
Ph Br
S2g (CDCly)

Starting Material of 19
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single_pulse

DFILE C:¥Documents and Settings¥Owner¥M.
S3Z5IINENESEE & sz COWT sk
e e e e e e 16 S S 8/31%/1(: %%‘12‘2007 19:58:59
MM’M%% ‘ ‘ ‘ EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
33 2E3SXBIBIR 8 FREQU 7507.39 Hz
~ @ UL ONON N SCANS 8
~o~ NNNNNNNN~NNN ~
ACQTM 1.7459 sec
Y% Y VNI PD 5.0000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 17.2 ¢
o SLVNT CDCL3
= EXREF 7.26 ppm
“ BF 0.12 Hz
RGAIN 42
g\
4
g
e
2
[aN]
QN
& 3
o o
W) TBDMS
Lo OH
\H\
l ‘I L J{ L
Ph Br
PPM
L L L L L L L L L L L L L L L S3g (CDCly)
i ! 6 > 1 X 2 ! 0 Starting Material of 1g

S170



single pulse decoupled gated NOE

(2] =M OLON QR L D O 0 Lo e o
< XV F IO D [Se] d
€ BILRBSEE 2 58 s g =
Lo D F = o- O — s > " i
Te) R mom AN —_ EER g [ 5
|
[
|
|
PPM
I I I I I I I I I I I I I I I I I
150 125 100 75 25

S171

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥V
single pulse decoupled gated NOE
25-12-2007 20:04: 06

13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
31446.54 Hz
51
1.0420 sec
2.0000 sec
3.67 usec
1H
17.6 ¢
CDCL3
77.00 ppm
0.12 Hz
76
TBDMS
OH
Ph Br
S3g (CDCly)

Starting Material of 1g



single_pulse
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and SettingsYOwner¥V
single_pulse
18-12-2007 13:07:40
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
8
1.7459 sec
5.0000 sec
6.00 usec
1H
17.4 ¢
CDCL3
7.26 ppm
0.12 Hz
42

TBDMS
OoTf

Ph Br
1g (CDClg)

Table 2, entries 14 and 15



single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥V.
ERYBGINFILE o =g R 3 3 COMNT single pulse decoupled gated NOE
< B ;«;5 B : g § - g i NS~ — - ) DATIM 18-12-2007 13:23:09
Sl it EEE 8§ = T | OBNUC 13C
EXMOD single_pulse_dec
\ &/ \ ‘ OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 263
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 179 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
TBDMS
OTf
Ph Br
1g (CDCly)

Table 2, entries 14 and 15
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single_pulse

—7.260
—7.031

0.33

1.81

5.487

0.86

e

3.745

3.00

1.576

—0.004

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

S174

C:¥Documents and Settings¥Owner¥V
single_pulse
18-12-2007 13:28:05
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
8

1.7459 sec
5.0000 sec
6.00 usec
1H
17.5 ¢
CDCL3
7.26 ppm
0.12 Hz
50

Br
OH

MeO Br

S1h (CDCly)

Starting Material of 1h



single pulse decoupled gated NOE

—153.621
—143.682
—117.738
—109.602
77.248
77000
76.742
56.073

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

125

S175

C:¥Documents and Settings¥Owner¥V
single pulse decoupled gated NOE
18-12-2007 13:37:47
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
125
0.8336 sec
2.0000 sec
3.67 usec
1H
18.0 ¢
CDCL3
77.00 ppm
0.12 Hz
60

Br
OH

MeO Br
S1h (CDCly)

Starting Material of 1h



single_pulse

—7.260

—7.044

19

3.739

3.01

—2.048

—1.572

0

1

Tay=
00

9.16

0.329

600

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

S176

C:¥Documents and Settings¥Owner¥V
single_pulse
18-12-2007 13:43:53
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
8

1.7459 sec
5.0000 sec
6.00 usec
1H
17.5 ¢
CDCL3
7.26 ppm
0.12 Hz
40

Br
OTBDMS

MeO Br
S2h (CDCly)
Starting Material of 1h



single pulse decoupled gated NOE

x = L= 0 o ] <) [5e) o)
g = ke S8 2 I g S
= = E SIS 5 $ = o
I
PPM
T 1 ‘ T ‘ LI 1T T 1 ‘ 1T T 1 ‘ 1T T T ‘ T LI
150 125 100 75 50 25
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DFILE C:¥Documents and Settings¥Owner¥NV
COMNT single pulse decoupled gated NOE
DATIM 18-12-2007 13:48:60
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 40
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 179 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
Br
OTBDMS
MeO Br
S2h (CDCly)

Starting Material of 1h



single_pulse
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥NV
single_pulse
18-02-2008 13:50:10
1H
single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz
20480
11730.66 Hz
8
1.7459 sec
5.0000 sec
6.00 usec
1H
16.6 ¢
CDCL3
12.51 ppm
0.12 Hz
42

TBDMS
OH

MeO Br

S3h (CDCly)

Starting Material of 1h



single pulse decoupled gated NOE

Lo 0 [aNIRS — o) p)
22 =55 5 8 283 5 2 B g
28 S8 =5 2 SEg i £ = T
|
|
|
|
|
|
L
PPM
T T T ‘ ‘ T ‘ T T ‘ T ‘ ‘ T T
150 125 100 75 50 25
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:¥Documents and Settings¥Owner¥M.
single pulse decoupled gated NOE
18-02-2008 15:22:35
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
40961
49135.97 Hz
1883
0.8336 sec
2.0000 sec
3.67 usec
1H
17.1¢
CDCL3
224.89 ppm
0.12 Hz
60

TBDMS
OH

MeO Br

S3h (CDCly)

Starting Material of 1h



single_pulse

DFILE C:¥Documents and Settings¥Owner¥V.
§§§§§ lé 5 % § § COMNT single_pulse .
AENENE NN o o _ & = ]SAB]EI[IJVIC }?[*12*2007 14:58:05
\w V ‘ ‘ EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.39 Hz
SCANS 8
=] 5o > ® ACQTM 1.7459 sec
Q 2 88 PD 5.0000 sec
~ = ~r PW1 6.00 usec
\/ \/ IRNUC 1H
CTEMP 17.8 ¢
y SLVNT CDCL3
P EXREF 7.26 ppm
N BF 0.12 Hz
( RGAIN 48
S £
-
¥ A
(&) &
[ [
L B O B O A [
13 72 7.1 70 6.9
D
Sc
‘ | ( ] ] TBDMS
|
] .
MeO Br
PPM
L N ) B L B B B I 1h (CDCly)
7 6 5 4 3 2 1 0
Table 2, entry 16
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single pulse decoupled gated NOE

DFILE C:¥Documents and Settings¥Owner¥V
x T BT B =] e & s 2 COMNT single pulse decoupled gated NOE
— -« Ny NP~ &~ * — < 0 DATIM 19-12-2007 15:06:42
E 3 8 NZ= N 18 € 5§ 2 i OBNUC  13C
EXMOD single_pulse_dec
‘ ‘ ‘ \ \ / ‘ ‘ ‘ ‘ OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 109
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 18.3 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
TBDMS
OMs
MeO Br
Y
I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I P\PM 1h (CDC|3)
150 125 100 75 50 25 0 Table 2, entry 16
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single_pulse

[N
— O
<+ N
o~ b~

i

ﬁéfﬁ 2.00

1.051

07932

4.604
—1.558
—0.345
—0.096

10.43
10.28

—

6.59
6.29

2.29

DFILE F:¥TBSOCH2PhBr20 TBDMS_1H
COMNT single_pulse
DATIM 10-01-2008 09:49:18
OBNUC 1H
EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
ACQTM 1.7459 sec
PD 1.5000 sec
PW1 6.00 usec
IRNUC 1H
CTEMP 16.7 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 54
Br
OTBDMS
TBDMSO
Br
S2i (CDCly)

Starting Material of 1i



single pulse decoupled gated NOE

© - © — oo < > o - ° o DFILE Q:¥Documents and Settings¥Owner¥My [
S 2 9 o SSX 2 = é [ SES COMNT single pulse decoupled gated NOE
® s g w ~ <@ Py os & ~ B DATIM 10-01-2008 13:18:42
- - = - ~r~~ © NN — [ OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 421 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 1412
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 174 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
i RGAIN 60
Br
OTBDMS
TBDMSO
Br
PPM .
L L R R I N L N B N I S2i (CDCly)
150 125 100 75 50 25 0

Starting Material of 1i
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single_pulse
DFILE C:¥Documents and Settings¥Owner¥M
g é § § % % % % §‘ g § § COMNT single_pulse
= e e o = _t piki pac S S g/%II\IILI\J/IC %&—01—2008 09:53:56
* % ‘ ‘ ‘ / ‘ ‘ EXMOD single_pulse.ex2
OBFRQ 500.16 MHz
! OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
®o 12 ]2 SCANS 8
NN R ACQTM 1.7459 sec
PD 1.5000 sec
\/ ‘ \/ PW1 6.00 usec
IRNUC 1H
CTEMP 16.7 ¢
& SLUNT ~ CDCL3
& EXREF 7.26 ppm
s BF 0.12 Hz
2 & RGAIN 56
o o
!} ! 8
< o
L
HWHHMHWHHMHWHH“IHMHWHH
750 745 @0 735 730 725 720 715 7.0

—

0.76
0.82
0.73

TBDMS
OH

j . ‘ 1L*-Jk~L____.. TBDMSO

PPM
T

Br

S3i (CDCly)
Starting Material of 1i
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single pulse decoupled gated NOE
DFILE C:¥Documents and Settings¥Owner

% %g% § % xsg S SE 2T > o COMNT  single pulse decoupled gated NOE
= qe® 2 NS 2 2P 2l = DATIM  10-01-2008 14:33:15
1S PO H N = “Ee 2 SK 2= TP OBNUC  13C
EXMOD single_pulse_dec
B/ RA T R
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 1459
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.6 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
‘\
| TBDMS
OH
TBDMSO
Br
www‘wwwx‘wwww‘wwww‘wwww‘wwwwwwwww‘xxpw S3i (CDCly)
150 125 100 75 50 25 0 Starting Material of 1i
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F:\NMRdata2008.1.11\Yst\Yst004.als
single_pulse

oo oo < - © o - « | DFILE  F:\NMRdata2008.1.11\YSt\Yst004.¢
> o0 o © — I < o I3 - COMNT single_pulse
nwees e ™ b A “ I | DATIM  10-01-2008 16:21:03
I - OBNUC  1H
v% T % T T EXMOD single_pulse.ex2
o 0BFRQ 500.16 MHz
[ OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13106
FREQU 7507.39 Hz
SCANS 8
ACQTM 1.7459 sec
PD 1.5000 sec
Pw1 6.00 usec
IRNUC  1H
CTEMP 17.1 ¢
SLVNT ~ CDCL3
EXREF 7.26 ppm
° BF 0.00 Hz
@ RGAIN 50
o‘\
| ~
il
Irs
©
S
o~
[
o~
S o
-
] N Br
PP 1i (CDClg)
| I I I !
’ 6 ° 4 3 2 ! Table 2, entry 17
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E:\NMRdata\Yst070129-3CAFTER.1
single pulse decoupled gated NOE

147 .765

142.080

~_—135.012

o~

©
~
™
™
F\‘

T133.142

119.980
116.288

TT~—114.867

122.526

)
o~
<
~
—
.—%

77.257
77.000
76.752

\

63.265

__— 27.153

57836

__—18.272

T ~— 18.101

-3.551
— -5.411

75

50

25

S187

DFILE
COMNT
DATIH
0BNUC
EXNOD
0BFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTH
PD
PIL
IRNUC
CTEMP
SLVNT
EXREF

BF
RGAIN

E:\NMRdata\Yst070129-3CAFTER.1
single pulse decoupled gated NOE

29-01-2008 20

13C

single_pulse_
125.7

147:59

dec

7 MHz

7.87
4.21
40961
49135.97
673
0.8336
2.0000
3.67
1H

17.1

CDCL3
224.92
0.00
60

KHz
Hz

Hz
sec

sec
usec

ppm
Hz

TBDMS

TBDMSO

1i (CDCly)

Table 2, entry 17

OoTf

Br



Yym060179—

—_

7.65
7.65

__—T1.78
—

7.193
T7.177

—_

__—6.669
~ —6.654

—3.875

— 7.782
7659
7655

<

— 100
L 101

— 7.260

_~ 7193
™~ 7177
_—~ 6669
- 6.654

325

0
0
0.98

297

%.4:

3.28

983

641

_—e 3.5

.

o —

S188

DFILE
COMNT

;| DATIM

OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

C:¥Documents and SettingsYOwner
Yym060179-1
Sat Oct 20 12:41:08 2007
1H
SINGL
499.10 MHz
0.00 KHz
125250.00 Hz
16384
9980.04 Hz
8
1.6417 sec
2.0000 sec
5.50 usec
1H
-204.8 ¢
CDCL3
7.26 ppm
0.12 Hz
22



Yyml2
DFILE C:¥Documents and Settings¥Owner

g gggg%gﬁg 2 00 OO < DO OO © o

2 la b bciu bt = SNSE & S8= %588 S | DAIM  25m15-2007 23:10:20

S ERRR2I8S S mEee 2 2R VX = $ OBNUC  13C

| EXMOD single_pulse_dec

NN | VIV | g RS
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.06 Hz
SCANS 1274
ACQTM 0.8336 sec
PD 1.5000 sec
PW1 3.67 usec
IRNUC 1H
CTEMP 17.6 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60

TBDMS  OMe

[~ T T [ T T T T T T T T nBu
150 125 100 75 50 25 0 ref. 13
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