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(1) Experimental Procedure for the synthesis of ynamides.

(2) General Information.

Unless otherwise noted, all the reactions for the preparation of the substrates were
performed in oven-dried glassware under nitrogen atmosphere with freshly distilled solvents.
The catalytic reactions were performed under nitrogen atmosphere. Toluene, DCE and
Methanol were distilled from CaH, under nitrogen. Methanol and triethylamine (EtsN) were
stored over 4A molecular sieves prior to use. All other commercial reagents were used
without further purification, unless otherwise noted. *H NMR and *C NMR spectra were
recorded on varian 400 MHz, Bruker 400 and 600 MHz spectrometers using CDCl3 and

CD,Cl, as the internal standards.

(b) Experimental Procedure for the synthesis of (E)-N-methyl-N-(3-methyl-4-
phenylbut-3-en-1-yn-1-yl)methanesulfonamide (1a).

1) 2 eq. CBry, 2.5 eq PPhy =
- CHO DCM, 0°C - 1t, 4h, 76 % N7 1:2ea NBS,
2)2.1 eq. n-BuLi _O.lcq AgNO;
THF. -78 °C. 0.5h. Acetone, 1t, 3h, 78 %
s1 then p,0rt, 1h, 75 % s2

— Br 2eq1,10-Phen, _ Novis
N 0.1 eq. CuSO,.5H,0, N

2 eq. K,CO;, 1.2 eq. MeNHMs
toluene, 80 °C, 15h,

o
s3 9% 1a

(1) Synthesis of (E)-(4,4-dibromo-2-methylbuta-1,3-dien-1-yl)benzene (s2).

To a dichloromethane (DCM) solution of carbon tetrabromide (18.14 g, 54.70 mmol) was
added triphenylphosphine (21.48 g, 81.90 mmol) in DCM (100 mL) at 0 °C; the reaction
mixture was stirred at 0 °C for 10 min, before a solution of (E)-2-methyl-3-
phenylacrylaldehyde (s1) (4.00 g, 27.30 mmol) in anhydrous CH,Cl, (10 mL) was added.
The resulting mixture was stirred for 1 h at 0 °C before an addition of H,O (100 mL) to
partition the organic layer. The resulting mixture was extracted with DCM (3 x 20 mL); the
combined organic layer was washed with brine, dried over Na,SO,, and concentrated under
reduced pressure. To this residue was added 100 mL of diethyl ether, and the resulting
suspension is filtered to remove triphenylphosphine oxide. The ethereal filtrate is
concentrated in vacuo, and chromatographed through a silica gel column (hexane/ether, 10:1)
to afford (E)-(4,4-dibromo-2-methylbuta-1,3-dien-1-yl)benzene (6.20 g, 76 %) as yellow oil.

To a THF solution of (E)-(4,4-dibromo-2-methylbuta-1,3-dien-1-yl)benzene (5.80 g,
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20.14 mmol) was added n-BuLi (17.72 mL, 2.5 M in hexane, 44.31 mmol) dropwise at -78
°C for 30 min. The resulting solution was stirred for 30 min at -78 °C, before it was added
with water (5 mL) at -78 °C. The resulting solution was stirred at -30 °C for 30 min, and
warmed to RT before stirring for additional one hour. A saturated aqueous NH4CI (100 mL)
was added, and the aqueous layer was separated and extracted with (3 x 20 mL) of ether. The
organic layer is washed with brine (50 mL), dried over Na,SO,4, and concentrated under
reduced pressure. The residue was eluted through a silica column to afford compound s2
(2.10 g, 75 %) as colourless liquid.

(2) Synthesis of (E)-(4-bromo-2-methylbut-1-en-3-yn-1-yl)benzene (s3)

To a acetone (50 mL) solution of triisopropylsilyl acetylene (s2) (3.40 g, 23.90 mmol)
was added NBS (5.10 g, 28.60 mmol) and AgNO3 (0.4 g, 23.90 mmol); the resulting mixture
was stirred for 3 h at room temperature. The solution was concentrated in vacuo before an
addition of water. The organic layer was extracted with pentane (30 mLx3), dried over
MgSQ,, and concentrated under reduced pressure to obtain pure colorless oil of (E)-(4-

bromo-2-methylbut-1-en-3-yn-1-yl)benzene (s3) (4.11 g, 78 %) as colourless liquid.

(3) Synthesis of (E)-N-methyl-N-(3-methyl-4-phenylbut-3-en-1-ynyl)methanesulfon-
amide (1a)

To a dried flask was added N-methylmethanesulfonamide™ (552 mg, 5.04 mmol),
CuSO4-5H,0 (104.8 mg, 0.420 mmol), 1,10-phenanthroline (162 mg, 0.904 mmol) and
K,CO3 (1.16 g, 8.40 mmol), and this mixture was added with a toluene (5 mL) solution of
(E)-(4-bromo-2-methylbut-1-en-3-yn-1-yl)benzene (s3) (1.00 g, 4.20 mmol). The flask was
charged with nitrogen, and the resulting solution was heated at 80 °C overnight. The solution
was cooled to room temperatures, filtered through Celite™, and concentrated in vacuo. The
crude residue was chromatographed on a short silica column, giving ynamide 1la as a white
solid (880 mg, 79 %)."

S1.J.S, Reddy, E. V. Bharathi, D. Dastagiri and A. Kamal, Tetrahedron Lett., 2008,49, 348.
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(c) Experimental Procedure for the synthesis of  (E)-N-methyl-N-(3-methyl-4-
(thiophen-2-yl)but-3-en-1-yn-1-yl)methanesulfonamide (1m)

P

2eq. e 4 mol% PdL,Cl
mol7o
leq. KHMDS, Me 22 Me
I\ 0 w7 [\ 2 mol% Cul M
Y i VZ R —— VSN
S Of oq. I, 30min, Q\)\I 1.2 eq. TMS-Acetylene S SStMs
then, 0.9 ?q, KHM?S, EG,N, RT, 10h, 61 %
s4 THF, -78 "C to -20 °C, 5 6
1h, 35 %
1) 1.5 eq. K,CO4 Me 0.2 eq 1,10-Phen, Me
Methanol:DCM, w\ 0.1 eq. CuSO,4.5H,0, T\ I M
tt, 3h, 62% s g, 2¢d KOs S R
2)1.2 eq. NBS, 1.2 eq. MeNHMs, Ms
0.1 eq. AgNO; s7 toluene, 80 °C, 15h, 58 % m

Acetone, rt, 2h,
55%

(1) Synthesis of (E)-2-(2-iodoprop-1-enyl)thiophene (s5)

To a suspension of (ethyl)triphenylphosphonium iodide (11.2 g, 26.70 mmol) in THF (50
mL) was added n-BuLi (10.68 mL, 2.5 M in hexane, 26.70 mmol) at room temperature. After
disappearance of solid material, the red solution was transferred into a vigorously stirred
solution of iodine (2.25 g, 8.90 mmol) in THF (50 mL) at -78 °C. The resulting dark brown
suspension was stirred for 5 min, and warmed gradually to -30 °C. To this mixture was added
a solution of NaHMDS (26.70 mL, 1.0 M in THF) to afford a dark red solution. A THF (3
mL) solution of thiophene-2-carbaldehyde (1.0 g, 8.90 mmol) was slowly added, and the
mixture was stirred for 30 min at -30 °C. The resulting mixture was diluted with pentane (40
mL), filtered through a Celite pad, and concentrated in vacuo. The crude residue was
chromatographed through a silica column (hexane/ethyl acetate, 15:1) to afford (2)-2-(2-

iodoprop-1-enyl)thiophene s5 (0.77 g, 35 %) as a colourless liquid®?.

2C.B. Lee, T.-C. Chou, X.-G. Zhang, Z.-G. Wang, S.D. Kuduk, M.D. Chappell, S.J Stachel,
and S.J. Danishefsky, J. Org. Chem. 2000, 65, 6525.

(2) Synthesis of (E)-trimethyl(3-methyl-4-(thiophen-2-yl)but-3-en-1-ynyl)silane(s6)

To a triethylamine solution (10 mL) of Pd(PPh3),Cl, (56.21 mg, 0.07 mmol) and Cul
(4.11 mg, 0.03 mmol) was added (Z)-2-(2-iodoprop-1-enyl)thiophene (s1) (500 mg, 1.99
mmol), the mixture was stirred for 10 min. To this mixture was added trimethylsilylacetylene
(392 mg, 3.99 mmol) dropwise over 30 min. The resulting solution was stirred for 8 h at
room temperature. The resulting solution was filtered through a short celite bed, and
concentrated under reduced pressure. The residue was eluted through a silica column

(hexane/ethyl acetate = 10:1) to afford compound (s2), (270 mg, 61 %) as a pale yellow oil.
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(3) Synthesis of (E)-2-(4-bromo-2-methylbut-1-en-3-ynyl)thiophene (s7).

To a methanol/dichloromethane (20 mL, 2:1) mixing solvent was added (E)-trimethyl(3-
methyl-4-(thiophen-2-yl)but-3-en-1-ynyl)silane (s2) (500 mg, 2.26 mmol) and K,COg3 (627
mg, 4.53 mmol); the resulting mixture was stirred for 30 min at room temperature, The
solution was concentrated in vacuo before treatment with water. The organic layer was
extracted with hexane (25 mLx3), and the organic layer was dried over MgSO,. The crude
product was purified by a vacuum distillation to afford compound (E)-2-(2-methylbut-1-en-3-
ynyl)thiophene (210 mg, 62 %) as colorless oil.

The experimental procedure for the preparation of s7 and 1m is similar to s3 and 1a resp.

(1V) Standard procedure for gold(l) catalyzed [4+1]-cycloaddition reactions.

= N‘Ms 5mo|"/o_ I N\ Me
N AUCIP(t-Bu),(0-Biph)/AgSbFs, o

Me D DCE, 80 °C, 10h, 88 %
1.2eq. ) ) , o
1a a N 2a
)

A two-necked flask was charged with P(t-Bu),(0-biphenyl)AuCI(I) (10.60 mg, 0.02 mmol)

and silver hexafluoroantimonate (6.87 mg, 0.02 mmol), and to this mixture was added dry

DCE (1.0 mL). The resulting solution was stirred at room temperature for 5 min. To this
solution was added a dichloroethane solution (2 mL) of compound 1a (100 mg, 0.40 mmol)
and 8-methylquinoline 1-oxide (76.70 mg, 0.48 mmol). The mixture was kept stirring at 80
°C for 10 h before it was filtered over a short silica bed. The solvent was evaporated under
reduced pressure, and the crude product was eluted through a silica gel column to afford

compound 1a as yellow oil (93 mg, 88 %).
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Spectral data for (E)-N-methyl-N-(3-methyl-4-phenylbut-3-en-1-yn-1-

yl)methanesulfonamide (1a)

White solid; melting point: 73 °C; IR (KBr, cm™): 2229 (m), 1624 (m), 1621 (m), 1335 (s),
716 (w); *H NMR (400 MHz, CDCls): § 7.31 (t, J = 7.6 Hz, 2 H), 7.24 ~ 7.21 (m, 3 H), 6.74
(s, 1 H), 3.24 (s, 3 H); 3.01 (s, 3 H) 2.03 (s, 3 H); **C NMR (100 MHz, CDCls): 136.6,
134.9, 128.8, 128.2, 127.0, 118.8, 82.2, 73.1, 39.1, 36.5, 19.3. HRMS calcd. for
C13H15sNO,S: 249.0823; found: 249.0820.

Spectral data for (E)-N-butyl-N-(3-methyl-4-phenylbut-3-en-1-yn-1-

yl)methanesulfonamide (1b).

Brown oil; IR (neat, cm™): 2239 (m), 1621 (m), 1604 (m), 1321 (b), 701 (w); *H NMR (400
MHz, CDCls): § 7.30 (t, J = 8.0 Hz, 2 H), 7.22 ~ 7.19 (m, 3 H), 6.73 (5, 1 H), 3.45 (t, J = 4.0
Hz, 2 H), 3.05 (s, 3 H); 2.04 (s, 3 H), 1.75 ~ 1.68 (m, 2 H), 1.43 ~ 1.38 (m, 2 H), 1.00 ~ 0.94
(m, 3 H) *C NMR (100 MHz, CDCls): 5 136.6, 134.4, 128.7, 128.1, 127.0, 118.9, 80.8, 74.6,
51.3, 37.9. 30.2, 19.3, 19.2, 13.5; HRMS calcd. for C16H21NO,S: 291.1293; found: 291.1297.

Spectral data for (E)-N-benzyl-N-(3-methyl-4-phenylbut-3-en-1-yn-1-

yl)methanesulfonamide (1c).

Pale yellow oil; IR (neat, cm™): 2241 (m), 1619 (m), 1611 (s), 1318 (b), 703 (w); *H NMR
(400 MHz, CDCl3): & 7.46 (dd, J = 6.4, 1.6 Hz, 2 H), 7.41 ~ 7.36 (m, 3 H), 7.32 (t, J = 7.2
Hz, 3 H), 7.22 (t, J = 4.4 Hz, 2 H), 6.69 (s, 1 H), 4.67 (5, 2 H), 2.91 (s, 3 H), 2.00 (s, 3 H); *°C
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NMR (100 MHz, CDCls): 6 136.5, 134.4, 128.6, 128.5, 128.1, 127.6, 126.9, 118.8, 81.2,
75.3,55.5, 38.7, 19.1; HRMS calcd. for C19gH19NO,S: 325.1136; found: 325.1139.

Spectral data for (E)-N-(3-methyl-4-phenylbut-3-en-1-yn-1-yl)-N-

phenylmethanesulfonamide (1d).

Brown oil; IR ( neat, cm™): 2246 (m), 1618 (m), 1613 (s), 1367 (b), 711 (w); *H NMR (400
MHz, CDCly): & 7.56 ~ 7.52 (m, 2 H), 7.44 ~ 7.40 (m, 2 H), 7.36 ~ 7.31 (m, 3 H), 7.27 ~ 7.22
(m, 3 H), 6.90 (s, 1 H), 3.11 (s, 3 H), 2.08 (s, 3 H) **C NMR (100 MHz, CDCl3): & 138.7,
136.5, 135.2, 129.4, 128.8, 128.2, 127.1, 125.4, 118.7, 81.1, 74.6, 36.2, 19.2; HRMS calcd.
for C1gH17NO,S: 311.0980; found: 309.0976.

Spectral data for(E)-N-cyclopropyl-N-(3-methyl-4-phenylbut-3-en-1-yn-1-

yl)methanesulfonamide (1e).

Pale yellow oil; IR (neat, cm™): 2256 (m), 1610 (m), 1607 (s), 1319 (b), 711 (w); *H NMR
(400 MHz, CDCls): § 7.32 ~ 7.29 (m, 3 H), 7.23 ~ 7.20 (m, 2 H), 6.72 (s, 1H), 3.09 (s, 3 H),
3.09 ~ 3.03 (m, 1 H), 2.06 (s, 3 H), 0.99 ~ 1.00 (m, 2 H), 0.90 ~ 0.86 (m, 2 H); *C NMR
(100 MHz, CDCls): 6 136.6, 134.6, 128.7, 128.1, 127.7, 118.8, 79.8, 74.8, 37.5, 32.7; 19.3,
6.5; HRMS calcd. for C;5H17NO,S: 275.0980; found: 275.0979.

Spectral data for((E)-4-methyl-N-(3-methyl-4-phenylbut-3-en-1-yn-1-yl)-N-
(methylsulfonyl)benzenesulfonamide (1f).
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Pale yellow solid; melting point 81 °C; IR (KBr, cm™): 2231 (m), 1617 (m), 1611 (s), 1355
(b), 713 (s); *H.NMR (600 MHz, CD,Cl,): 5 7.81 (d, J = 8.4 Hz, 2 H), 7.42 (dd, J = 6.4 Hz,
0.8 Hz, 2 H), 7.37 ~ 7.19 (m, 5 H), 6.72 (s, 1 H), 3.10 (s, 3 H), 2.47 (s, 3 H), 2.05 (s, 3 H);
3C NMR (150 MHz, CDCls): & 144.7, 136.8, 134.4, 133.2, 129.8, 128.8, 128.2, 127.8, 127.0,
119.1, 83.2, 72.8, 39.3, 21.6, 19.3; HRMS calcd. for CigH19NO4S,: 389.0755; found:
389.0759.

Spectral data for (E)-2-(3-methyl-4-phenylbut-3-en-1-yn-1-yl)-1,2-thiazinane 1,1-dioxide
(19).

Pale yellow solid; melting point 128 °C; IR (KBr, cm™): 2251 (m), 1613 (m), 1619 (s), 1355
(b), 705 (w); 'H NMR (400 MHz, CD,Cly): § 7.34 ~ 7.30 (m, 2 H), 7.25 ~ 7.20 (m, 3 H), 6.76
(s, 1 H), 3.80 (t, J = 5.6 Hz, 2 H), 3.26 ~ 3.22 (m, 2 H); 2.26 ~ 2.20 (m, 2 H), 2.04 (s, 3 H),
1.86 ~ 1.81(m, 2 H) *C NMR (100 MHz, CDCls): & 136.7, 134.7, 128.8, 128.2, 126.9, 119.0,
82.1, 72.7, 55.4, 47.9; 23.7, 21.1, 19.4; HRMS calcd. for C35H;17NO,S: 275.0980; found:
275.00983.

Spectral data for (E)-N-methyl-N-(3-methyl-4-phenyloct-3-en-1-yn-1-
yl)methanesulfonamide (1h).

Me
N.
4 Ms
X
Brown oil; IR (neat, cm™): 2265 (m), 1621 (m), 1611 (s), 1321 (b), 715 (w); *H NMR (400
MHz, CDCl3): 6 7.71 (d, J =4.0 Hz, 2 H), 7.32 (q, J = 8.8 Hz, 2 H), 7.23 (t, J =8.8 1 H), 6.48
(s, 1 H), 3.27 (s, 3 H), 3.09 (s, 3H), 2.29 (t, J = 7.6 Hz, 2 H); 1.65 ~ 1.57 (m, 2 H), 0.95 (t, J

= 7.6 Hz, 3 H) **C NMR (100 MHz, CDCl5): 6 136.7, 131.9, 128.2, 128.1, 127.8, 121.2, 89.1,
70.5, 41.0, 39.0, 36.6, 21.7, 13.7; HRMS calcd. for C15H19NO,S: 277.1136; found: 277.113.
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Spectral data for (E)-N-(4-(4-fluorophenyl)-3-methylbut-3-en-1-yn-1-yl)-N-
methylmethanesulfonamide (1i).

F
Brown oil; IR (neat, cm™): 2234 (m), 1599 (m), 1619 (s), 1349 (b), 1210 (m), 710 (w); *H
NMR (400 MHz, CDCls): 6 7.68 ~ 7.64 (m, 2 H), 7.01 ~ 7.00 (m, 2 H), 6.40 (s, 1 H), 3.30 (s,
3 H), 3.08 (s, 3 H), 2.04 (s, 3 H); **C NMR (100 MHz, CDCls): & 161.8 (J = 306.8 Hz), 132.9
(d, J =3.87), 131.0, 129.4 (d, J = 9.3 Hz), 115.9, 114.9 (d, J = 26.5 Hz), 88.7, 71.0, 39.0, 36.8,
25.0; HRMS calcd. for C13H14sFNO,S: 267.0729; found: 267.0732.

Spectral data for(E)-N-(4-(4-chlorophenyl)-3-methylbut-3-en-1-yn-1-yl)-N-
methylmethanesulfonamide (1j).

Cl

Pale white solid; melting point; 76 °C; IR (KBr, cm™): 2250 (m), 1612 (m), 1611 (w), 1352
(b), 703 (w), 315 (m); *H NMR (400 MHz, CDCls): & 7.58 (d, J = 8.4 Hz, 2 H), 7.22 (d, J =
8.4 Hz, 2 H), 6.33 (s, 1 H), 3.21 (s, 3 H), 2.98 (s, 3 H), 2.02 (s, 3 H); **C NMR (100 MHz,
CDClj): 6 135.1, 133.5, 132.8, 130.1, 128.5, 119.6, 82.7, 73.1, 39.2, 36.7, 19.3; HRMS
calcd. for C13H14CINO,S: 283.0434; found: 283.0430.

Spectral data for(E)-N-methyl-N-(3-methyl-4-(p-tolyl)but-3-en-1-yn-1-
yl)methanesulfonamide (1k).

Brown oil; IR (neat, cm™): 2234 (m), 1612 (m), 1620 (s), 1351 (b), 713 (w); *H NMR (400
MHz, CDCls): 6 7.16 ~ 7.11 (m, 4 H), 6.72 (s, 1 H), 3.23 (s, 3 H), 3.10 (s, 3 H), 2.32 (5, 3
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H); *C NMR (100 MHz, CDCls): & 136.9, 135.1, 133.8, 128.9, 128.8, 117.9, 81.9, 73.3,
39.2, 36.7, 21.2, 19.3; HRMS calcd. for C14H17NO,S: 263.0980; found: 263.0985.

Spectral data for (E)-N-(4-(4-methoxyphenyl)-3-methylbut-3-en-1-yn-1-yl)-N-

methylmethanesulfonamide (11).

Pale yellow oil; IR (neat, cm™): 2235 (m), 1621 (m), 1603 (w), 1355 (b), 736 (w); *H NMR
(600 MHz, CDCls): 6 7.65 (d, J = 8.8 Hz, 2 H), 6.84 (d, J = 8.8 Hz, 2 H), 6.85 (s, 1 H), 3.79
(s, 3 H), 3.25 (s, 3 H), 3.30 (s, 3 H), 2.02 (s, 3 H). *C NMR (150 MHz, CDCls): & 158.9,
132.2, 129.7, 129.2, 113.8, 113.7, 88.2, 71.3, 55.3, 39.1, 36.8, 25.1; HRMS calcd. for
C14H17NO3S: 279.0929; found: 279.0933.

Spectral data for (E)-N-methyl-N-(3-methyl-4-(thiophen-2-yl)but-3-en-1-yn-1-

yl)methanesulfonamide (1m):

Pale yellow oil; IR (neat, cm™): 3120 (m), 2261 (m), 1621 (m), 1619 (s), 1510 (v), 1350 (b),
710 (w); *H NMR (400 MHz, CDCl5): § 7.19 (d, J = 5.2 Hz, 1 H), 7.10 (d, J = 3.2 Hz, 1 H),
6.97 (dd, J = 5.2 Hz, 3.2 Hz, 1 H), 6.69 (s, 1 H), 3.34 (s, 3 H), 3.12 (s, 3 H), 2.04 (s, 3 H),
3¢ NMR (100 MHz, CDCl3): 6 140.8, 127.5, 127.0, 126.4, 124.7, 114.3, 91.4, 70.5, 38.8,
39.6, 24.4; HRMS calcd. for C11H13NO,S,: 255.0388; found: 255.0385.

Spectral data for (E)-N-(4-(benzo[b]thiophen-2-yl)-3-methylbut-3-en-1-yn-1-yl)-N-
methylmethanesulfonamide (1n).
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Brown oil; IR (neat, cm™): 3039 (m), 2209 (m), 1602 (m), 1611 (w), 1551 (v), 1355 (b), *H
NMR (400 MHz, CDCls): § 7.74 (t, J = 7.6 Hz, 1 H), 7.70 (t, J = 7.6 Hz, 1 H), 7.37 (s, 1 H),
7.32~7.25(m, 2 H), 6.73 (s, 1 H), 3.39 (s, 3 H), 3.15 (s, 3 H), 2.10 (s, 3 H); **C NMR (100
MHz, CDCls): & 140.6, 139.2, 138.9, 126.8, 124.4, 124.3, 123.3, 121.9, 117.3, 91.8, 70.6,
38.7, 37.2, 24.7; HRMS calcd. For C15H1sNO,S,: 305.0544; found: 305.0547.

Spectral data for (E)-N-(4-(benzofuran-2-yl)-3-methylbut-3-en-1-yn-1-yl)-N-

methylmethanesulfonamide (10).

Brown oil; IR (neat, cm™): 3048 (m), 2223 (m),1612 (m), 1616 (m) (s), 1619 (s), 1316 (b); *H
NMR (400 MHz, CDCl3 7.54 (d, J = 7.6, Hz, 1 H), 7.43 (d, J = 7.6 Hz, 1 H), 7.22 ~ 7.15 (m,
3 H), 6.45 (s, 1 H), 3.40 (s, 3 H), 3.14 (s, 3 H), 2.10 (s, 3 H), **C NMR (100 MHz, CDCls): &
154.1, 129.0, 124.2, 122.9, 122.7, 120.9, 120.4, 118.3, 110.9, 104.4, 91.4, 71.5, 39.0, 36.9,
24.5; HRMS calcd. for C15H15sNO3S: 289.0773; found: 289.0777.

Spectral data for (E)-N-phenyl-N-(4-phenylbut-3-en-1-yn-1-yl)methanesulfonamide

Ph
Nom
S S
1P

Brown oil; IR (neat, cm™): 2253 (m), 1612 (m), 1615 (s), 1351 (b), 1115 (s), 706 (w); *H
NMR (600 MHz, CDCl;3 7.54 (d, J = 8.4 Hz, 2 H), 7.43 (t, J = 7.8 Hz, 2 H), 7.37 ~ 7.35 (m,
3H), 7.31(t,J=7.8 Hz, 2 H), 7.26 (d, J = 8.4 Hz, 1 H), 6.92 (d, J =16.0 Hz, 1 H), 6.28 (d, J
=16.0 Hz 1 H), 3.13 (s, 3 H) *C NMR (150 MHz, CDCls): & 140.5, 138.6, 136.2, 129.5,
128.7, 128.5, 128.4, 126.1, 125.6, 107.0, 83.8, 70.5, 36.9; HRMS calcd. for C17H:sNO,S:
297.0823; found: 297.0827

Spectral data of N-(cyclohex-1-en-1-ylethynyl)-N-methylmethanesulfonamide(1q)
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I\I/Ie
N‘M
=z Ms
1q

Brown oil; IR (neat, cm™): 2139 (s), 1612 (m), 1351 (b), 706 (w); *H NMR (400 MHz, CDCl;
6.03 (d, J = 2.0 Hz, 1 H), 3.17 (s, 3 H), 3.00 (s, 3 H), 2.07 ~2.05 (m, 4 H), 1.61 ~1.52 (m, 4
H). *C NMR (100 MHz, CDCl;): & 134.8, 119.6, 80.6, 70.9, 39.2, 36.3, 29.4, 25.6, 22.3,
21.4; HRMS calcd. for C1oH1sNO,S: 213.0823; found: 213.0826.

Spectral data for N-methyl-N-(4-methyl-5-phenylfuran-2-yl)methanesulfonamide (2a).

Me

Me
| N N
o Ms
2a

Colourless liquid; IR (neat, cm™): 3090 (m), 1601 (m), 1610 (m), 1355 (b), 705 (w), 550 (s);
'H NMR (400 MHz, CDCls): 7.51 (d, J = 7.2 Hz, 2 H), 7.36 (t, J = 6.8 Hz, 2 H), 7.24 (t, J =
7.2 Hz, 1 H), 6.15 (s, 1 H), 3.29 (s, 3 H), 3.06 (s, 3 H), 2.21 (s, 3 H); **C NMR (100 MHz,
CDCly): 6 146.2, 144.8, 131.0, 128.5, 127.1, 125.3, 117.7, 109.7, 37.3, 37.2, 11.1; HRMS
calcd. for C13H15sNO3S: 265.0773; found: 265.0770.

Spectral data for N-butyl-N-(4-methyl-5-phenylfuran-2-yl)methanesulfonamide (2b).

Me B
nBu
| N N
o Ms
2b

Brown oil; IR (neat, cm™): 3031 (m), 1611 (m), 1595 (m), 1315 (b), 706 (W), 559 (s); *H
NMR (600 MHz, CDCls): & 7.54 ~ 7.52 (m, 2 H), 7.40 ~ 7.37 (m, 2 H), 7.26 (t, J= 5.2 Hz, 1
H), 6.20 (s, 1 H), 3.61 (t, J = 4.2 Hz, 2 H), 3.01 (s, 3 H), 2.24 (s, 3 H), 1.57~1.53 (m, 2 H),
1.39 ~ 1.35 (m, 2 H), 0.90 (t, J = 7.2 Hz, 3 H); *C NMR (100 MHz, CDCls): & 146.8, 143.0,
131.1, 128.6, 127.1, 125.4, 117.8, 112.4, 50.0, 38.8, 30.7, 19.5, 13.6, 12.0; HRMS calcd. for
C16H21NO3S: 307.1242; found: 307.1243.

Spectral data for N-benzyl-N-(4-methyl-5-phenylfuran-2-yl)methanesulfonamide (2c).
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Brown oil; IR (neat, cm™): 3044 (m), 1621 (m), 1599 (m), 1339 (b), 700 (w), 590 (s); *H
NMR (400 MHz, CDCls: & 7.50 (d, J = 8.0 Hz, 2 H), 7.41 ~ 7.23 (m, 8 H), 6.02 (s, 1 H), 4.80
(s, 2 H), 3.00 (s, 3 H), 2.16 (s, 3 H); *C NMR (100 MHz, CDCls): & 146.6, 143.0, 135.6,
131.0, 128.8, 128.7, 128.0, 127.1, 125.3, 117.8, 112.2, 54.3, 39.7, 11.9; HRMS calcd. for
C1oH1sNO3S: 341.1086; found: 341.1084.

Spectral data for N-(4-methyl-5-phenylfuran-2-yl)-N-phenylmethanesulfonamide (2d).

Me

Ph
f\ N

O s
2d

Brown oil; IR (neat, cm™): 3134 (m), 1609 (m), 1592 (m), 1341 (b), 709 (w), 590 (s). *H
NMR (400 MHz, CDCl3): 6 7.58 (d, J = 7.2 Hz, 2 H), 7.43 ~ 7.37 (m, 4 H), 7.31 (q, J = 9.0
Hz, 2 H), 7.30 ~ 7.29 (m, 2 H), 6.29 (s, 1 H), 3.17 (s, 3 H), 2.23 (s, 3 H); *C NMR (100
MHz, CDCls): 6 147.3, 143.8, 139.9, 131.0, 129.5, 128.6, 128.0, 127.3, 127.1, 125.6, 118.0,
112.3, 39.4, 12.0; HRMS calcd. for C1gH17NO3S: 327.0929; found: 327.0914.

Spectral data for N-cyclopropyl-N-(4-methyl-5-phenylfuran-2-yl)methanesulfonamide
(2e).

Colourless liquid; IR (neat, cm™): 3034 (m), 1609 (m), 1595 (m), 1350 (b), 700 (w), 589 (s).
'H NMR (400 MHz, CDCls): § 7.54 (d, J = 7.6 Hz, 2 H), 7.38 (t, J = 7.6 Hz, 2 H), 7.27 (d, J
= 7.2 Hz, 1 H), 6.12(s, 1H), 3.10 (s, 3 H), 3.00 ~ 2.99 (m, 1 H), 2.23 (s, 3 H), 0.87 ~ 0.82 (m,
4 H); BC NMR (100 MHz, CDCl3): 6 146.8, 144.1, 131.1, 128.5, 127.1, 125.4, 117.6, 111.7,
38.4,31.7,11.9, 7.7; HRMS calcd. for C15sH17NO3S: 291.0929; found: 291.0932.
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Spectral data for N,4-dimethyl-N-(4-methyl-5-phenylfuran-2-yl)benzenesulfonamide
(2f).

Me

Brown oil; IR (neat, cm™): 3104 (m), 1604 (m), 1355 (b), 714 (w), 590 (s); *H NMR (600
MHz, CDCls: & 7.65 ~ 7.63 (m, 2 H), 7.39 (dd, J = 8.4, 1.2 Hz, 2 H), 7.35 ~ 7.32 (m, 2 H),
7.28 (d,J=8.4 Hz, 2 H), 7.22 (dd, J = 7.2, 1.2 Hz, 1 H), 6.13 (5, 1 H), 3.17 (s, 3 H), 2.40 (s,
3 H), 2.23 (s, 3 H), *C NMR (150 MHz, CDCls): & 145.9, 145.1, 144.0, 134.6, 131.2, 129.6,
128.4, 127.9, 126.8, 125.2, 117.6, 109.7, 37.1, 21.6, 12.0; HRMS calcd. for C19H19NO3S:
341.1086; found: 341.1088.

Spectral data for 2-(4-methyl-5-phenylfuran-2-yl)-1,2-thiazinane 1,1-dioxide (29g).

oz

Yellow oil; IR (neat, cm™): 3036 (m), 1620 (m), 1609 (m),1353 (b), 702 (w), 591 (s); *H
NMR (400 MHz, CDCls): & 7.54 (dd, J = 8.4 Hz, 2 H), 7.40 ~ 7.37 (m, 2 H), 7.27 ~ 7.23 (m,
1 H), 6.14 (s, 1 H), 3.83 (t, J = 5.6 Hz, 2 H), 3.23 (t, J = 5.6 Hz 2 H), 2.36 ~ 2.15 (m, 2 H),
2.14 (s, 3 H), 1.94 ~ 1.89 (m, 2 H); *C NMR (100 MHz, CDCls): & 146.6, 145.2, 131.4,
128.9, 126.7, 125.6, 117.9, 110.9, 52.9, 49.6, 24.4, 23.9, 12.2; HRMS calcd. for C15H17NO5S:
291.0929; found: 291.0933.

Spectral data for N-(4-butyl-5-phenylfuran-2-yl)-N-methylmethanesulfonamide (2h).

nPr. M
e
| \ N
o Ms
2h

Pale yellow oil; IR (neat, cm™): 3033 (m), 1607 (m), 1599 (m), 1354 (b), 1231 (s), 706 (W),
590 (s); *H NMR (600 MHz, CDCls: § 7.52 ~ 7.50 (m, 2 H), 7.40 ~ 7.37 (m, 2 H), 7.27 (dd, J
=7.2,6.0Hz,1H),6.21(s, 1 H), 3.31 (s, 3H), 2.99 (s, 3H), 257 (t, J=7.8 Hz, 2 H), 1.66 ~
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1.62 (m, 2 H), 0.96 (t, J = 7.2 Hz, 3 H); ©3C NMR (150 MHz, CDCl5): 5 146.0, 145.0, 131.1,
128.6, 127.2, 125.7, 123.0, 108.1, 37.4, 37.3, 28.0, 22.9, 14.0; HRMS calcd. for C1sH1sNO3S:
293.1086, found : 293.1083.

Spectral data for N-(5-(4-fluorophenyl)-4-methylfuran-2-yl)-N-
methylmethanesulfonamide (2i).
Me
I \ NlMe
O s
F 2i

Pale yellow oil; IR (neat, cm™): 3033 (m), 1607 (m), 1590 (m), 1209 (m), 1352 (b), 592 (s);
'H NMR (400 MHz, CDCls: & 7.51 ~ 7.48 (m, 2 H), 7.11 ~ 7.06 (m, 2 H), 6.16 (s, 1 H), 3.34
(s, 3 H), 3.00 (s, 3 H), 2.20 (s, 3 H); *C NMR (100 MHz, CDCls): & 161.7(d, J = 306.8 Hz),
1455, 144.8, 132.3, 127.2 (dd, J = 12.3, 3.7 Hz), 117.4, 115.8, 115.7 (d, J = 33.2), 109.7,
37.4,37.3,11.8; HRMS calcd. for C13H14FNO3S: 283.0678 ; found: 283.0678

Spectral data N-(5-(4-chlorophenyl)-4-methylfuran-2-yl)-N-methylmethanesulfonamide

(2)).
Me
l \ N/Me
O Ms
cl 2j

Colourless liquid; IR (neat, cm™): 3041 (m), 1614 (m), 1596 (m), 1344 (b), 703 (W), 5799 (s),
299 (m); *H NMR (600 MHz, CDCls: & 7.45 (d, J = 8.8 Hz, 2 H), 7.35 (d, J = 8.8 Hz, 2 H),
6.16 (5, 1 H), 3.31 (s, 3 H), 3.00 (s, 3 H), 2.11 (s, 3 H); *C NMR (150 MHz, CDCls): & 145.1,
1448, 132.8, 129.5, 129.3, 126.5, 118.3, 109.8 40.5, 37.4, 12.0; HRMS calcd. for
C13H14CINO3S: 299.0383; found: 299.0341.

Spectral data forN-methyl-N-(4-methyl-5-(p-tolyl)furan-2-yl)methanesulfonamide (2k).
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Me M
e
| \ N
o Ms
2k

Me

Colourless oil; IR (neat, cm™): 3122 (m), 1603 (m), 1597(m), 1344 (b), 703 (w), 591 (s); *H
NMR (600 MHz, CDCls): 6 7.42 (d, J = 8.4 Hz, 2 H), 7.21 (d, J = 8.4 Hz, 2 H), 6.16 (s, 1 H),
3.30 (s, 3 H), 2.99 (s, 3 H), 2.35 (s, 3 H), 2.20 (s, 3 H); **C NMR (150 MHz, CDCls): &
146.6, 144.4, 137.0, 128.9, 128.3, 125.4, 117.1, 109.9, 37.4, 37.3, 21.2, 11.9; HRMS calcd.
for C14H17NO3S: 279.0929; found: 279.0927.

Spectral data forN-(5-(4-methoxyphenyl)-4-methylfuran-2-yl)-N-

methylmethanesulfonamide (2I).

Me M
e
| N N
o Ms
MeO 2l

Colourless oil; IR (neat, cm™): 3042 (m), 1605 (m), 1596 (w), 1340 (b), 701 (w), 590 (s); *H
NMR (600 MHz, CDCl3: & 7.45 (d, J = 9.0 Hz, 2 H), 6.92 (d, J = 9.0 Hz, 2 H), 6.14 (s, 1 H),
3.82 (s, 3 H), 3.30 (s, 3 H), 2.99 (s, 3 H), 2.19 (s, 3 H); **C NMR (150 MHz, CDCl): &
158.8, 146.5, 144.2, 126.9, 124.0, 116.2, 114.0, 109.9, 55.3, 37.3, 30.9, 11.8; HRMS calcd.
for C14H17NO,S: 295.0878; found: 295.0872.

Spectral data for N-methyl-N-(4-methyl-5-(thiophen-2-yl)furan-2-

yl)methanesulfonamide (2m).

Me M
e
| \ N’
| N O Ms
S 2m

Brown oil; IR (neat, cm™): 3043 (m), 1601 (m), 1559 (v), 1344 (b), 704 (w), 595(s); *H
NMR (600 MHz, CD,Cl,): 6 7.29 (d, J = 5.4 Hz, 1 H), 7.20 (d, J = 3.6 Hz, 1 H), 7.08 (t, J =
5.4 Hz, 1 H), 6.17(s, 1 H), 3.28 (s, 3 H), 3.00 (s, 3 H), 2.20 (s, 3 H); *C NMR (150 MHz,
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CD,Cly): 6 145.2, 143.0, 133.4, 127.8, 124.7, 1235, 117.7, 109.7, 37.9, 37.6, 11.6; HRMS
calcd. for C11H13NO3S,: 271.0337; found: 271.0341.

Spectral data for N-(5-(benzo[b]thiophen-2-yl)-4-methylfuran-2-yl)-N-

methylmethanesulfonamide (2n).

Me M
e
| \ N
N o Ms
S 2n

Yellow oil IR (neat, cm™): 3078 (m), 1601 (m), 1502 (v), 1335 (b), 703 (w), 555 (s); *H
NMR (600 MHz, CDCl5): 6 7.88 (d,J =7.8 Hz, 1 H), 7.74 (d, J = 7.8 Hz, 1 H), 7.36 (5, 1 H),
7.33(dd, J=7.8 Hz,1.2 Hz, 1 H), 7.31 ~ 7.38 (m, 2 H), 3.33 (s, 3 H), 3.04 (s, 3 H), 2.29 (s, 3
H); *C NMR (150 MHz, CDCls): & 145.3, 142.4, 139.8, 138.8, 132.6, 124.7, 124.4, 123.5,
122.0, 119.5, 119.0, 109.6, 37.4, 37.3, 11.6; HRMS calcd. for Ci5H;5sNO3S,: 321.0493;
found: 321.0497.

Spectral data for N-(5-(benzofuran-2-yl)-4-methylfuran-2-yl)-N-

methylmethanesulfonamide (20).

Me M
e
| \ N’
N o Ms
(@] 20

Yellow oil; IR (neat, cm™): 3078 (m), 1602 (m), 1529 (v), 1335 (b), 707 (w), 597 (s); *H
NMR (600 MHz, CDCls): § 7.54 (d, J = 3.6 Hz, 1 H), 7.48 (d, J = 3.6 Hz, 1 H), 7.26 ~
7.22(m, 2 H), 6.77 (s, 1 H), 6.21 (s, 1 H), 3.34 (s, 3 H), 3.03 (s, 3 H), 2.33 (s, 3 H); *C NMR
(150 MHz, CDCly): 6 154.4, 147.9, 146.0, 139.3, 128.4, 124.3,123.2, 120.9, 120.8, 111.1,
109.2, 101.8, 37.5, 37.2, 11.1; HRMS calcd. for C15H35NO,4S: 305.0722; found: 305.0722.

Spectral data for (E)-N,3-dimethyl-N-(methylsulfonyl)-2-oxo-4-phenylbut-3-
enamide(3a)
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Yellow oil; IR (neat, cm™): 1701 (s), 1669 (s), 1621 (m), 1610 (m) 1335 (b), 707 (W);

'HNMR (600 MHz, CDCly): 8 7.47 (t, = 4.2 Hz, 2 H), 7.41 ~ 7.39 (m, 2 H), 7.37 (t, J = 1.2
Hz, 1 H), 7.36 (s, 1 H), 3.34 (s, 3 H), 3.26 (s, 3 H), 2.15 (s, 3 H); °C NMR (150 MHz,
CDCl): 6 191.6, 167.4, 146.5, 134.8, 132.8, 130.3, 129.6, 128.7, 40.5, 31.3, 12.4; HRMS
calcd. for C13H15NO,S: 281.0722; found: 281.0715.

Spectral data for (E)-N-(methylsulfonyl)-2-oxo-N,4-diphenylbut-3-enamide (3p).

(0] Fl’h
N.
X Ms
3p O

Pale yellow oil; IR (neat, cm™): 1700 (s), 1669 (s), 1621 (m), 1610 (w),; *H NMR (600 MHz,
CDCl3): § 7.69 (d, J = 16.2 Hz, 1 H), 7.57 (t, J = 4.2 Hz, 2 H), 7.49 ~ 7.48 (m, 3 H), 7.44 ~
7.40 (m, 3 H), 7.36 ~ 7.34 (m, 2 H), 6.87 (d, J =16.2 Hz 1 H), 3.42 (s, 3 H); *C NMR (150
MHz, CDCly): 6 187.1, 167.2, 149.3, 133.8, 133.7, 131.7, 130.4, 129.9, 129.8, 129.1, 129.0,
121.7,41.2.

Spectral data for (E)-N,3-dimethyl-N-(methylsulfonyl)-2-oxo-4-phenylbut-3-

enamide(4a)

I\I/Ie
N.
Yy
(0]
4a

Brown oil; IR (neat, cm™): 1667 (s), 1621 (m), 1613 (s), 1335 (b), 709 (w); *H NMR (400
MHz, CDCls): § 7.33 ~ 7.30 (m, 2 H), 7.23 ~ 7.21 (m, 3 H), 6.34 (s, 1 H), 3.48 (s, 2 H), 3.32
(s, 3 H), 3.27 (s, 3 H),1.93 (s, 3 H); **C NMR (100 MHz, CDCls): § 171.8, 137.1, 130.9,
129.6, 128.8, 128.2, 126.8, 47.5, 41.5, 32.7, 18.2; HRMS calcd. for C13H;7NO3S: 267.0929;
found: 267.0924
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Spectral data for (Z)-2-(cyclohex-2-en-1-ylidene)-N-methyl-N(methylsulfonyl)acetamide

I\I/Ie
N.
(0] 5q

Yellow oil; IR (neat, cm™): 1637 (m), 1621 (m), 1671 (s), 709 (w); *H NMR (400 MHz,
CDCl3): 8 6.29 ~ 6.25 (m, 1 H), 6.14 (d, J = 8.8 Hz 1 H), 6.05 (s, 1 H), 3.26 (s, 3 H), 3.22 (s,
3 H), 2.88 ~2.85 (m, 2 H), 2.21 ~ 2.17 (m, 2 H), 1.74 ~ 1.67 (m, 2 H); *C NMR (100 MHz,
CDCls): 6 167.0, 155.7, 139.4, 130.1, 114.4, 41.6, 32.9, 27.1, 25.6, 21.8; HRMS calcd. for
C1oH1sNO3S: 229.0773; found: 229.0773.

Spectral data for N-(3-iodo-4-methyl-5-phenylfuran-2-yl)-N-

Me !
I \ NIMe
O Ms
6

Brown oil; IR (neat, cm™): 1621 (m), 1596 (m), 1335 (b), 707 (w), 559 (s), 280 (s); *H NMR
(600 MHz, CDCl3): 6 7.53 (d, J = 7.8 Hz, 2 H), 7.40 (t, J = 7.8 Hz, 2 H), 7.32 ~ 7.23 (m, 1 H),
3.30 (s, 3 H), 3.12 (s, 3 H), 2.20 (s, 3 H); *C NMR (150 MHz, CDCls): 5 147.5, 145.8,
130.3, 128.8, 128.0, 126.0, 120.4, 75.0, 39.1, 37.7, 13.4; HRMS calcd. for C13H14INOsS:
390.9739; found: 390.9739.

methylmethanesulfonamide(6)

Spectral data for (E)-N,3-dimethyl-N-(methylsulfonyl)-4-oxo-4-phenylbut-2-enamide

(0] I\I/Ie
N.
= Ms
(0]
7

Brown oil; IR (neat, cm™): 1700(s), 1668 (s), 1620 (w), 1335 (b), 704 (w); *H NMR (600
MHz, CDCls): § 7.87 ~ 7.85 (m, 2 H), 7.57 ~ 7.56 (m, 1 H), 7.48 ~ 7.45 (m, 2 H), 6.80 (s, 1
H), 3.19 (s, 3 H), 3.14 (s, 3 H), 2.18 (s, 3 H); *C NMR (100 MHz, CDCl3): 5 198.4, 165.0,
156.4, 134.4, 133.6, 128.8, 128.7, 120.1, 41.4, 32.6, 21.9.
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Spectral data for (E)-N-methyl-N-(3-methyl-4-(4-(2-methylprop-1-en-1-yl)phenyl)but-3-
en-1-yn-1-yl)methanesulfonamide compound with N-ethynyl-N-

methylmethanesulfonamide (7)

Z/
Il
N\

Ms' 8

Pale yellow solid; melting point 158 °C; IR (KBr, cm™): 2275 (m), 2150 (m), 1617 (m), 1610
(s), 1575 (b), 1340 (b), 710 (s); 'H NMR (600 MHz, CD,Cl,): & 7.23 (s, 4 H), 6.72 (s, 2 H),
3.25 (s, 6 H), 3.09 (s, 6 H), 2.07 (s, 6 H); *C NMR (150 MHz, CDCls): § 135.2, 133.5, 128.9,
119.0, 84.2, 72,5, 38.9, 36.4, 19.6; HRMS calcd. for CyoH24N20,4S,: 420.5507; found:
420.55009.

Spectral Data for  N,N'-(5,5'-(1,4-phenylene)bis(4-methylfuran-5,2-diyl))bis(N-
methylmethanesulfonamide)(9)

\
o_ N.
N

I\ Ms|

o)
| 9

Ms
N

Pale yellow solid; melting point: 184 °C; IR (KBr, cm™): 3070 (m), 1610 (m), 1601 (m),
1365 (b), 705 (w); *H NMR (400 MHz, CDCls): 7.58 (s, 4 H), 6.18 (s, 2 H), 3.32 (s, 6 H),
3.01 (s, 6 H), 2.25 (s, 6 H); *C NMR (100 MHz, CDCls): § 145.8, 144.9, 129.5, 125.3, 118.3,
109.8, 37.4, 37.3, 12.1; HRMS calcd. for C2oH24N206S,: 452.1073; found: 452.1079.
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(V) X —ray crystal structure and data of compound 2d:

Table 1. Crystal data and structure refinement for mo_1111041t_Om.

Identification code mo_111104I1t Om
Empirical formula C18H17NO3S
Formula weight 327.39
Temperature 100(2) K
Wavelength 0.71073 A
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Crystal system Monoclinic

Space group Pinl

Unit cell dimensions a=9.0128(18) A a=90°.
b =9.1833(18) A B=110.846(4)°.
¢ =10.1798(19) A y = 90°.

Volume 787.4(3) A3

Z 2

Density (calculated) 1.381 Mg/m3

Absorption coefficient 0.220 mm-?

F(000) 344

Crystal size 0.22 x 0.18 x 0.15 mm3

Theta range for data collection 2.22 to 26.30°.

Index ranges -11<=h<=11, -11<=k<=11, -12<=1<=12

Reflections collected 6296

Independent reflections 2990 [R(int) = 0.0226]

Completeness to theta = 26.30° 98.9 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 0.9486 and 0.8213

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 2990/2 /210

Goodness-of-fit on F2 1.030

Final R indices [I1>2sigma(l)] R1=0.0274, wR2 = 0.0615

R indices (all data) R1 =0.0318, wR2 = 0.0634

Absolute structure parameter 0.09(5)
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Largest diff. peak and hole 0.137 and -0.243 e. A3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for mo_111104It_Om. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
S(1) 3321(1) 11313(1) 3036(1) 16(1)
0(1) 3741(1) 7934(1) 2662(1) 16(1)
0(2) 2407(2) 12532(1) 3189(1) 22(1)
0@3) 4992(2) 11250(1) 3818(1) 20(1)
N(L) 2548(2) 9837(2) 3501(2) 15(1)
c(1) 5738(2) 4274(2) 66(2) 24(1)
C(2) 6154(3) 3751(2) 1411(2) 32(1)
c(@3) 5771(3) 4496(2) 2432(2) 28(1)
C(4) 4933(2) 5803(2) 2097(2) 16(1)
C(5) 4514(2) 6619(2) 3151(2) 15(1)
C(6) 3458(2) 8555(2) 3775(2) 15(1)
c(7) 836(2) 9659(2) 3071(2) 16(1)
c(8) 21(2) 10570(2) 3627(2) 18(1)
C(9) -1640(2) 10341(2) 3270(2) 19(1)
C(10) -2390(2) 9197(2) 2399(2) 22(1)
C(11) 3005(2) 11088(2) 1237(2) 23(1)
C(12) 87(2) 8535(2) 2166(2) 19(1)
C(13) -1518(2) 8295(2) 1845(2) 22(1)
C(14) 4011(2) 7710(2) 4922(2) 16(1)
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C(15)
C(16)
C(17)

C(18)

4689(2)
5390(2)
4493(2)

4898(2)

6437(2)
5180(2)
6313(2)

5565(2)

4532(2)
5493(2)
728(2)

-278(2)

16(1)
23(1)
22(1)

24(1)
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Table 3. Bond lengths [A] and angles [°] for mo_111104It_Om.

S(1)-0(2) 1.4311(13)
S(1)-0(3) 1.4322(14)
S(1)-N(1) 1.6681(16)
S(1)-C(11) 1.762(2)
0O(1)-C(6) 1.372(2)
0(1)-C(5) 1.394(2)
N(1)-C(6) 1.405(2)
N(1)-C(7) 1.455(2)
C(1)-C(2) 1.371(3)
C(1)-C(18) 1.383(3)
C(1)-HQ) 0.9500
C(2)-C(3) 1.388(3)
C(2)-H(Q) 0.9500
C(3)-C(4) 1.394(3)
CR3)-HE) 0.9500
C(4)-C(17) 1.388(3)
C(4)-C(5) 1.464(3)
C(5)-C(15) 1.368(3)
C(6)-C(14) 1.341(3)
C(7)-C(12) 1.388(3)
C(7)-C(8) 1.389(3)
C(8)-C(9) 1.389(3)
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C(8)-H(8) 0.9500
C(9)-C(10) 1.386(3)
C(9)-H(9) 0.9500
C(10)-C(13) 1.392(3)
C(10)-H(10) 0.9500
C(11)-H(11A) 0.9800
C(11)-H(11B) 0.9800
C(11)-H(11C) 0.9800
C(12)-C(13) 1.382(3)
C(12)-H(12) 0.9500
C(13)-H(13) 0.9500
C(14)-C(15) 1.439(3)
C(14)-H(14) 0.9500
C(15)-C(16) 1.500(3)
C(16)-H(16A) 0.9800
C(16)-H(16B) 0.9800
C(16)-H(16C) 0.9800
C(17)-C(18) 1.386(3)
C(17)-H(17) 0.9500
C(18)-H(18) 0.9500
0(2)-S(1)-0(3) 120.22(8)
0(2)-S(1)-N(1) 106.85(8)
0(3)-S(1)-N(2) 105.80(7)
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0(2)-S(1)-C(11) 108.59(9)
0(3)-S(1)-C(11) 108.78(9)
N(1)-S(1)-C(11) 105.66(9)
C(6)-0(1)-C(5) 106.36(14)
C(6)-N(1)-C(7) 116.57(14)
C(6)-N(1)-S(1) 117.64(12)
C(7)-N(1)-S(1) 120.74(11)
C(2)-C(1)-C(18) 118.94(19)
C(2)-C(1)-H(1) 1205
C(18)-C(1)-H(1) 1205
C(1)-C(2)-C(3) 121.52(19)
C(1)-C(2)-H(2) 119.2
C(3)-C(2)-H() 119.2
C(2)-C(3)-C(4) 119.9(2)
C(2)-C(3)-H(3) 120.0
C(4)-C(3)-H(3) 120.0
C(17)-C(4)-C(3) 118.20(18)
C(17)-C(4)-C(5) 120.46(16)
C(3)-C(4)-C(5) 121.34(18)
C(15)-C(5)-0(1) 109.47(15)
C(15)-C(5)-C(4) 136.43(16)
0(1)-C(5)-C(4) 114.10(16)
C(14)-C(6)-0(1) 110.93(16)
C(14)-C(6)-N(1) 131.90(18)
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O(1)-C(6)-N(1) 116.85(16)
C(12)-C(7)-C(8) 120.58(17)
C(12)-C(7)-N(1) 119.77(16)
C(8)-C(7)-N(1) 119.56(16)
C(9)-C(8)-C(7) 119.16(17)
C(9)-C(8)-H(®) 120.4
C(7)-C(8)-H(®) 120.4
C(10)-C(9)-C(8) 120.66(18)
C(10)-C(9)-H(9) 119.7
C(8)-C(9)-H(9) 119.7
C(9)-C(10)-C(13) 119.57(18)
C(9)-C(10)-H(10) 120.2
C(13)-C(10)-H(10) 120.2
S(1)-C(11)-H(11A) 109.5
S(1)-C(11)-H(11B) 109.5
H(11A)-C(11)-H(11B) 109.5
S(1)-C(11)-H(11C) 109.5
H(11A)-C(11)-H(11C) 109.5
H(11B)-C(11)-H(11C) 109.5
C(13)-C(12)-C(7) 119.77(17)
C(13)-C(12)-H(12) 120.1
C(7)-C(12)-H(12) 120.1
C(12)-C(13)-C(10) 120.22(18)
C(12)-C(13)-H(13) 119.9
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C(10)-C(13)-H(13)
C(6)-C(14)-C(15)
C(6)-C(14)-H(14)
C(15)-C(14)-H(14)
C(5)-C(15)-C(14)
C(5)-C(15)-C(16)
C(14)-C(15)-C(16)
C(15)-C(16)-H(16A)
C(15)-C(16)-H(16B)
H(16A)-C(16)-H(16B)
C(15)-C(16)-H(16C)
H(16A)-C(16)-H(16C)
H(16B)-C(16)-H(16C)
C(18)-C(17)-C(4)
C(18)-C(17)-H(17)
C(4)-C(17)-H(17)
C(1)-C(18)-C(17)
C(1)-C(18)-H(18)

C(17)-C(18)-H(18)
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119.9
107.03(17)
1265
1265
106.21(16)
129.27(17)
124.51(18)
109.5
109.5
109.5
109.5
109.5
109.5
121.27(18)
119.4
119.4
120.12(19)
119.9

119.9

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103) for mo_111104It_Om. The anisotropic

displacement factor exponent takes the form: -2m?[ h2 a*2Ul + .. + 2 hka* b* U12]

yt U2 U3 U uts U
s(1) 16(1) 14(1) 19(1) -1(1) 8(1) 0(1)
o(1) 18(1) 12(1) 18(1) 1(1) 7(1) 4(1)
0(2) 24(1) 15(1) 30(1) 2(1) 14(1) 2(1)
0(3) 15(1) 21(1) 24(1) 0(1) 7(1) -2(1)
N(1) 11(1) 13(1) 20(1) -1(1) 6(1) 1(1)
cQ) 25(1) 22(1) 28(1) -6(1) 13(1) 3(1)
cQ) 41(1) 21(1) 37(1) 2(1) 18(1) 16(1)
cE) 36(1) 23(1) 28(1) 5(1) 15(1) 13(1)
C() 13(1) 13(1) 22(1) -2(1) 7(1) 2(1)
() 13(1) 9(1) 22(1) 2(1) 5(1) 0(1)
C(6) 14(1) 12(1) 18(1) -2(1) 6(1) 1(1)
c(7) 13(1) 18(1) 16(1) 2(1) 4(1) 0(1)
Cc@®) 21(1) 17(1) 15(1) 0(1) 7(1) 2(1)
C(9) 16(1) 20(1) 20(1) 3(1) 7(1) 6(1)
C(10)  14(1) 29(1) 21(1) 4(1) 4(1) 1(1)
cay - 22(1) 27(1) 19(1) 3(1) 8(1) 6(1)
c(12)  20(1) 18(1) 18(1) -2(1) 6(1) 2(1)
c@3)  18(1) 21(1) 22(1) -4(1) 2(1) -2(1)
C@4)  14Q1) 18(1) 17(1) -2(1) 6(1) -3(1)
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C(15)
C(16)
C(17)

C(18)

15(1)
32(1)
26(1)

30(1)

14(1)
17(1)
16(1)

26(1)

19(1)
21(1)
24(1)

18(1)

0(1)
4(1)
1(1)

0(1)

5(1)
10(1)
10(1)

10(1)

-1(1)

4(1)
6(1)

4(1)
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)

for mo_111104It Om.

X y z U(eq)
H(L) 6022 3758 618 29
H(2) 6718 2857 1648 38
H(3) 6078 4116 3350 33
H(8) 494 11341 4244 21
H(9) -2240 10975 3628 23
H(10) -3492 9030 2181 26
H(L1A) 1892 10831 729 34
H(11B) 3692 10309 1124 34
H(11C) 3254 11999 859 34
H(12) 675 7933 1769 22
H(13) -2027 7512 1244 27
H(14) 3964 7913 5821 19
H(L6A) 4881 4273 5050 35
H(16B) 5216 5319 6382 35
H(16C) 6533 5126 5677 35
H(17) 3902 7191 476 26
H(18) 4598 5940 -1207 29
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0.52500 ppm/cm
314.42255 Hz/em

— ) (o= (o <t < —

] — ||| |© N <t [

o | (o= o < ~ —~

2 | [No|H| o — — =3

E] IR ) e} Ga)

LI L L L N B L
ppm 8
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ppm
144,755
136.814
134,440
133.203
129.770
128.841
£~ 178228
:‘R;:127.321
\\\\125.992
119.111
YY)
77.228
-< 77.016
76.804
N 720846

Current Data Parameters

NAME RD-820
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

— 39.329
—— 21.649
——— 19.305

Date_ 20120322
Time 18.32
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG Z9pg
D 32768
SOLVENT urat)
NS 138
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096
o 11.100 usec
DE 6.50 usec
E 296.9 K Ms
D1 3.50000000 sec |
41l 0.03000000 sec N T
DELTA 3.40000010 sec
MCREST 0.00000000 sec & s
MCWRK 0.01500000 sec \
== CHANNEL fl ==
Nucl 13¢ 1f
a8 4.80 usec
PL1 0.00 dB
SFO1 150.6100903 MHz
NUC2 1H L
PCPD2 92.00 usec d
PL2 120.00 dB
PL12 11.30 dB
PL13 14.00 dB
SFO2 598.9029990 MHz
F2 - Processing parameters
ST 65536
SF 150.5935307 MHz
WoW ol
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
o 20.00 cn L I J | I
[w4 4.50 em
F1P 200.000 ppm
Fl1 30118.71 Hz
7P 0.000 ppm
F2 1003688HZ e e o UL e I B B R B L AL BRI B LA AL IR UL
o 150593530 e ppn 180 160 140 120 100 80 60 40 20

)
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828-1H

expl stdlh

SAMPLE
date Nov 2 2011
solvent cbC13
file exp

ACQUISITION

sfrq 400.444
tn H1
at 1.995
np 23964
sw 6006.0
fb 3400
bs 4
tpwr 59
pw 7.0
dl 1.000
tof 0
nt 100
ct 28
alock n
gain not used
i1 n
in n
dp y

DISPLAY
sp -200.6
wp 4204.6
vs 100
sc 0
we 250
hzem 16.82
is 500.00
rfl 3936.7
rfp 2899.2
th 3
ins 0.800
nm cdc ph

dn H1
dpwr 30
dof 0
dm nnn
dmm
omf

PROCESSING
wtfile
proc ft
fn not used
werr
wexp
whs
wnt

—_—
——
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oS To0 o~ T AN Q9 o ™ T
me NoT @ FERCEDEN o ~ N bW
NN RA® = S Moww <« @ com
828-10 s dBe @ T FRE Gaw
expd stdl3c nOSEN = °°I '\L']"j "l‘ 'l ‘INL"I'
’ L
SAMPLE DEC. & VT I' I u\l I
date Nov 2 2011 dfrg 400.444
solvent cDC13 dn H1
file exp dpwr 37
ACQUISITION dof L1}
sfrq 100.701 dm yyy
tn C13 dmm
at 1.199 dm [}
np 59968 PROCESSING
Sw 25000.0 1
fb 13800 wtfile
bs 4 proc ft
tpwr 58 fn not used
8.7
d1 0 werr
tof 0 wexp
nt 1000 wbs
ct 552 wnt
alock s
gai not used O
FLAG! N 1
il n \53
in n
dp v & I
DISPLAY AN
sp - -6 O
wp 22151.8
vs 50 1
sc 0
we 250 g
hzem 88.61
is 500.080
rfl 10765.8
rfp 7753.2
th a
ins 100.000
nm no ph
LML 0 I S B B O O B I O
200 180 160 140 1zp 100 80 60 40 20 ppm
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814
exp3 stdlh

6.470
—3.273
—3.097

2.318
2.299
2.280

(-
2!

0.973
0.95%

s
\_o0.936

SAMPLE DEC
date Oct 24 2011 df 400. 444
solvent €pC13  dn H1
file ex| dpwr 36
ACQUISITION dof 0
sfrq 400-342 om nnn
tn H1 cdem c
at 1.995 cmf 208
np 23964 PROCESSING
sw 6006.0 wtfile
fb 3400 proc
bs 4 fn not used
tpwr 59
pw 7.0 werr
dl 1.000 wexp Me
tof whs |
nt 100 wnt
c:. K 24 N\
aloc n
gain not used é MS
i n X
in n
dp Yy
DISPLAY
sp -200.6 nPr 1h
wp 4204.6
vs a0
sC 0
we 250
hzmm 16.-82
is 500.00
rfl 3930.1
rfp 2899.2
th a
ins 3.000
nm  cdc ph
LA L L R E S S SRR S ER B N RS SR U S S S SO B S S S S S S (S S B S B S S B B R p | T
9 8 7 6 5 4 3 1 0 ppm
o Ly w ooy e —
1.56 0.98 3.00 2.19 3.64
1.99 0.87 2.81 2.48
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o o o @ ” ton o Touw w >
-] Lo e ~ EEE IR R @ N
13C OBSERVE no® et ot mew 9 e%e @ ®
© = PR N @ NN® © 338 - ]
o m NN NN Q NNNON Tom ~ -
exp2 stdl3c k \ U) | UJ | LL L | L
SAMPLE DEC. & VT ™~
date Oct 24 2011 dfrq 400.443
solvent cpCl13  dn H1
fil ex dpwr 37
ACQUISITION dof [}
sfrg 100.701 cdm yyy
tn Cl3 cdwm w
at 1.199 daf 500
np 59968 PROCESSING
sw 25000.0 1b 1]
fb 13800 wifile
bs 4 proc ft
tpwr s8 fn not used
pw 8.7
dl 0 werr
tof wexp
nt 1000 wbs Me
ct 188 wnt
alock s |
gain not used N\
il n / MS
n n =
dp %
DISPLAY \
sp -169.9
wi 22151.9
v & nPr 1h
sc [
we 250
hzrm 88.61
is 500.00
rfl 10771.2
rfp 7753.2
th 2
ins 100.000
mm no ph
LN L L 0 L L L L L L I S
200 180 160 140 120 100 80 60 40 20 ppm
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o © w @
S = m w
773 o< < 2
) By o -
expl stdilh |
SAMPLE
date Oct 7 2011
solvent cpci3
file exp
ACQUISITION
sfrg 399.977
tn H1
at 2.730
np 32768 dsegq
sw 6000.6 dres 1.0
fb 3400 homo n
bs 4 PROCESSING
tpwr 55 1b 0.10
pw 6.0 wtfile
dl 1.000 proc ft
tof 0 fn 65536
nt 100 math f Me
ct 32
alock n werr !
gain not used wexp DJ\
whs
i1 n wnt = Ms
in n /’//
dp Yy
hs nn
DISPLAY
sp -200.2 .
wp 4189.7 1i
vs 120
sc 0
we 250
hzmm 16.80
is 186.24
rfi1 3479.5
rfp 2895.8
th 4
ins 1.000
nm cdc ph
/ s
S T A e e e 7 T L A s s L s B e e e e e e S I e e
9 8 7 4 3 2 1 ¢ ppm
e v v vy W
2.21 .00 3.59
05 3.33 3.88
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s o QTR m 00 - BDoN = ©® ~
[l T NSNS moe® -3 o0 o w e =3
ow cooT e @~ < moo @ EX =)

773 oo P WS 3 N g 3
© e MmE MmN~ e NNN N ] ~
exp2 stdl3c AR PR jajajat l U) | Ul
sampLE e I Wy W

date oct 9 2011 dfrg 400.444
solvent cpCl13 dn H1
file dpwr 37

ACQUISITION dof [}
sfrq 100.701 dm yyy
tn C13 cdmm w
at 1.199 cmf 8500
np 59968 PROCESSING
sw 25000.9 1b
fb 13800 wtfile
bs proc ft
tpwr 58 fn not used
pw 8.7
dl 0 werr
tof wexp
nt 10000 wbs
ct 436 wnt
alock Me
gain not used [{l
11 n ~
in n / MS
dp ¥ /

DISPLAY \
sp -162.3
wp 22151.9
vs se .
sc a
we 250 F 1i
hzmm 28.61
is 500.00
rfl 10763.5
rfp 7753.2
th 3
ins 100.000
mm no ph
N NO— y | |
LI B 5 L B B |
200 180 160 140 120 100 80 60 40 20 ppm
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expl stdlh

SAMPLE
date Oct 19 2011
solvent cDCl3
file exp
ACQUISITION

sfrg 200.444
tn H1
at 1.995
np 23964
sw 6006.0
fb 3400
bs a
tpwr 59
pw 7.0
dl 1.000
tof

nt 100
ct 12
alock n
gain not used
it n
in n
dp y

DISPLAY

sp -200.6
wp 4204.6
vs 100
sc 0
we 250
hzmm 16.82
is 192.13
rfl 3951.7
rfp 2899.2
th

ins 2.000
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DEC. & VT
dfrq 400.4344
dn
dpwr 30
dof [}
dm nnn
L
dmf 2|
PROCESSING
wtfile
proc ft
fn not used
werr
wexp
whs
wnt

6.338

—3.214
—2.983

Cl

1.998
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QN Www o % scen QM <
mmmeow 3 N ~Mo®QR o o~
Qe W ~N Moo -~ m
878 sodes o S AReo o °
exp3 stdlic R -} ““l "L']"j ml? °
p!
oec. & ur L) >
date Dec 7 2011 dfrg 400.434
solvent CDC13  dn H1
ile exp dpwr 37
ACQUISITION dof 0
sfrg 100.701 dm yyy
tn C13 dmm
at 1.199 dmf 85
np 59968 PROCESSING
sw 25000-0 1b 1.00
fb 13800 wtfile
bs 4 proc ft
tpwr 58 fn not used
8.7
dl 6 werr
tof 0 wexp
nt 10000 wbs Me
ct 2428 wnt |
alock
gain not used N\
1 n 4 Ms
in n
dp v \\\
DISPLAY
sp -156.9
wp 22151.9 .
vs 50 1
0 H cl )
wC 250
hzmm 88.61
is 500.00
rfl 10758.2
rfp 7753.2
th
ins 100.000
nm no ph
I i l ’
LA 0 T B
200 180 160 140 120 100 80 60 a0 20 ppm

S53



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

oMm~nN & o M - o m o m
TOoTM~ o~ ~ © - T m Ll
NN ~ = m oo w
7z KRR e 6 o & & A
expl stdlh Q\L) | | | U
SAMPLE DEC. & VT
date pec 3 2011 dfrg 400.434
solvent cDC13 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrq 400.434 odm nnn
tn H1  dem <
at 1.985 dmf 200
np 23964 PROCESSING
sw 6006.0 wifile
fb 3400 proc ft
bs 4 fn not used
tpwr 59
pw 7.0 werr
dl 1.000 wexp
tof wbs
nt 100 wnt
ct 100
alock
gain not used
il n
. n Me
o DISPLAY Y |
sp -200.6 N\
wp 4204.6
vs 100 // Ms
sc 1]
we 250 X
hzmm 16.82
is 299.24
rfl 3837.4 1k
rfp 2809.2
th 4
ins 0.900
nm cdc ph
/
MO
T T 1 T T LA S R B L R A e R —
9 8 7 6 5 a 3 2 1 0 ppm
- L [ vy
4.45 2.98 3.82
0.98 3.46 3.33
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N @ Mo ] m KoNO - oo
TR N Mg ~ LR =] @ w @
a72 as 9 ea < e heeh ~e me
Www M g ~ - NN m @9 -
expd stdl3c R A 'T "I\']j'j "i'T “I-J‘
SAMPLE DEC. & VT l\kl LJ
date Dec 4 201 dfrq 400.444
solvent CDC13 dn H1
file /export/home/~ dpwr 37
chem/rs1/ramesh/Rb~ dof 0
-872-C13.fid om yyy
ACQUISITION dmm w
sfrq 100.701 cmf 8500
tn C13 PROCESSING
at 1.199
np 59968 wtfile
sw 25000.0 proc ft
fb 13800 fn not used
bs 4
tpwr 58 werr
pw 8.7 wexp
dl 0 wbs
tof 0 wnt
nt 10000
ct 1284
alock
gain not used
il n
in n
dp y Me
DISPLAY |
sp -162.3
wp 22151.9 N\
ve 70
sc [ & Ms
we 250
hzma 28.61 \
I;] 500.00
r 10763.5
rfp 7753.2 1k
th 4
ins 100.000
ns no ph
L L L
S WL L B L L L N L L 0 L O 0 s
200 180 160 140 120 100 80 60 40 20 ppm
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STANDARD 1H OBSERVE

expl stdih

SAMPLE
date Dec 8 2011
solvent cDci3
file exp

ACQUISITION

sfrq 399.977
tn H1
at 2.730
np 32768
sw 6000.6
fb 3400
bs
tpwr 55
pw 6.0
d1 1.000
tof
nt 100
ct 56
alock
gain not used
il n
in n
dp y
h nn

DISPLAY
sp ~200.2
wp 4199.7
vs 90
SC 0
wC 250
hzmm 16.8
is 500.00
rfl 3479.1
rfp 2895.8
th 7
ins 2.200

- o
©om
© o
U
DEC. & VT
dfrq 399.977
dn H1
dpwr 30
dof 0
dm nnn
dmm [
dmf 200
dseq
dres 1.0

homo n
PRGCESSING
b 0.10

wtfile

proc ft
fn 65536
math f

werr
wexp
wbs
wnt

/
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—7.240

,—6.855
\_6.833

/

3.795

—3.255
—3.034

2.020

1.560
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~ @ wo om @ Qo N « o~ a w
3 R E 5 ®SEd £ g g
13C OBSERVE 2 0oen b et Y 2N >
] N oo mm @ NN e w 3] wn
=1 noORR jagei ”l N|:|j7 “ """’L Y
exp2 stdl3c k ]) u
SAMPLE DEC. & VT
date Dec 9 2011 dfrq 400.443
solvent €DpC13 dn H1
file ex| dpwr 37
ACQUISITION dof 0
sfrg 100.701 dm yyy
in Cl3 dmm w
at 1.199 dmf 8500
np 59968 PROCESSING
sw 25000.0 b 1.0
fb 13800 wtfile
bs 4 proc Tt
tpwr 58 fn not used
pw 8.7
dl 0 werr
tof wexp
nt 10000 wbs
ot 2136 wnt N.
alocl
gai not used & MS
FL
i n AN
in n
ap DISPLAY v
sp -3004.2 \O 11
wp 24999.2
vs 60
sc 8
we 258
hzmm 11.24
is 500.00
rfl 10758.2
rfp 7753.2
th
ins 100.000
nm no ph
|
li
L | { e
LA L L A A I B B 2 I B 0
200 180 160 140 120 100 80 60 40 20 o]

ppm
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400.444
dn H1
dpwr 30
dof 0
dm nnn
dmm
dmf [}

PROCESSING
wtfile
proc ft
fn not used
werr
wexp
whs
wnt

—3.343

—3.127

2.036

1.560

838
expl stdlh

SAMPLE
date Nov 7 2011
solvent cpCi3
fil ex

ACQUISITION

st 400.444
tn H1
at 1.995
np 23964
Sw 6006.0
fb 3400
bs 3
tpwr 59
pw 7.0
dl 1.000
tof 0
nt 100
ct 52
alock n
gain not used

FL
il n
in n
dp 14

DISPLAY
sp -200.6
wp 4204.6
vs 100
sc 0
we 250
hzmm 16.82
is 500.00
rfl 3937.4
rfp 2889.2
th 5
ins 0.900
nm cdc ph

| L e
9
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w0 D@ N - - Ve T w0 o
~ NN ~ ] —~—o® T M o ~
238 ~ seEn 9 “ nee w <@ d
g R g REg 8 g4 g
exp2 stdl3c - - - kl/' Nl m{ml b
SAMPLE PEC. & VT U)) |
date Nov 10 2011 dfrq 400.444
solvent CbC13 dn H1
file exp dpwr 37
ACQUISITION dof 0
sfrg 100.701 dm yyy
tn C13 dmm w
at 1.199 daf 8500
np 59968 PROCESSING
Sw 25000.0 b 1.0
fb 13800 wtfile
bs a groc ft
tpwr 58 n not used
pw 8.7 Me
dlf 0 werr
to 0 wexp / \
nt 10000 wbs —~ Ms
ct 3356 wnt / — ’
alock s S N
gain not used
FLAGS 1m \
n
in n
dp y
DISPLAY
sp -163.0
wp 22151.9
vs 40
sc o
we 250
hzmm 88.61
is 500.00
rfl 10764.3
rfp 7753.2
th 2
ins 100.000
nm no ph
l JLL l J J | .
LA LI LD L L (L L I L L L B B B o L 2 B
200 180 160 140 120 100 80 60 40 20 ppm
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850
expl stdlh

SAMPLE

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

—3.394

— 3.150

—2.092

1.565

date Nov 17 2011 dfrg 00.444
solvent cpcl3  dn H1
file ex dpwr 30

ACQUISITION dof 0
sfrq 400.433 dm nnn
tn Hl  cdma c
at 1.995 comf oo
np 23964 PROCESSING
sw 6606.0 wtfile
fb 3300 proc
bs 4 fn not used
tpwr 59
pw 7.0 werr
dlf 1.060 wexp
to wbs
nt 100 wnt —~ Ms
ct 8 — ’
atock n N
gain not used \
il n 1 n
in n
dp y

DISPLAY
sp -200.6
wp 4203.6
vs 100
sc ]
we 250
hzmm 16.82
is 500.00
rfl 3937.0
rfp 2899.2
th 3
ins 1.100
nm  cdc ph
M l JUk J\
T T T T T T T T T T T T T
9 8 4 3 2 0 ppm
L] w ) ¥
1.12 1.04 »30 3.50
1.39 2.04 .28
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S61

=N Nom Mo~ @ ~oa o o ©
ssw dTo NMa 3] ~oa w N~ @
aso ese  &s® Ned < foe w ~e e
Sa8 g3I3 IRR = NINEEN 85 P
exp3 stdl3c - A A k[) | LJ S
SAMPLE DEC. & VT LU ku)))
date Nov 17 2011 dfrg 400.444
solvent cpCl3  dn H1
file ex; dpwr 37
ACQUISITION dof 0
sfrg 100.701 dm Yvy
tn C13 dmm w
at 1.199 cdmf 8500
np 59968 PROCESSING
Sw 25000.0 b 1.00
fb 13800 wtfile
bs proc ft
tpwr 58 fn not used
P 8.7
dl 0 werr
tof wexp
nt 10000 wbs
ct 2124 wnt Me
alock
gai not used \
il n / == /MS
in n — N
dp Yy S
DISPLAY \
sp 168.4 1n
wp 22151.9
vs 50
sc e
we 250
hzmm 88.61
is 500.00
rfl 10769.7
rfp 7753.2
th 2
ins 100.000
nm no ph
|
IH i ] i
LA S L N L L L L L L L L A O L B e s
200 180 160 140 120 100 80 60 40 20 ppm
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ONMHN STRO~® - s @ -
Wwme o TNDONW w ~ - o w
858 wwes qaNaT7 < 6 - ~ i
NN NANNNNN w0 m m ~ -
expl stdlh %[\l\“)/ | |
~
SAMPLE DEC. &
date Nov 29 2011 dfrg 400.4344
solvent cDpC13  dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrq 400.443 odm nnn
tn H1  dme
at 1.895 T 200
np 23964 PROCESSING
sw 6006.0 1b [}
b 3400 wtfile
bs 4 proc ft
tpwr 59 fn not used
7.0 M
d1 1.000 werr
tof 0  wexp e
nt 100 wbs \
ct 100 wnt
alock / Q ,MS
gain not used O N
il n
in n 1o \
dp y
DISPLAY
sp .2
wp 4204.6
vs 120
sc o
we 250
hzmm 16.82
is 500.00
rfl 1030.2
rfp [}
th 6
ins 0.900
nm cdc ph
1/ f
R s e e e e e . s e s s B L S L L B L L
9 8 7 6 5 4 3 2 1 0 ppm
P e W v o
0.99 3.00 2.87 3.33
0.90 3.38
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~ M~ Mm TN D m - RVON @B @ N @
s58-11 - 33518 88 &8 8 5 R33 3 2a &
z 83885 §82 2 2 N 58 g
exp2 stdl3c - g gk i B ) =1 Uj'\' To} ~
st oc. & vr AT T
date Nov 29 2011 dfrq 400.444
solvent cDpC13  dn H1
file exp dpwr 37
ACQUISITION dof 0
sfrg 100.701 dm yvy
in C13 dam w
at 1.199 dmf 8500
np 59968 PROCESSING
sw 25000.0 1b 1.008
fb 13800 wtfile
bs 4 proc ft
tpwr 58 fn not used
pw 8.7
dl 0 werr
tof 0 wexp
nt 10000 wbs
ct 1636 wnt
alock
gain not used
il n “463
in n
a \
DISPLAY Y / Q /MS
sp -1 1 Pq
wp 22151.9 O
vs 1o \
sC o
we 250
hzmm 88.61
is 500.00
rfl 10770.4
rfp 7753.2
th
ins 100.800
nm no ph
JU t__.JL l
L L L LA L L L L B L o e o o 2 B o S
200 180 160 140 120 100 80 60 40 20 ppm
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SIS MW <M O WMWY O M < © o
NN DV H OO NI™NWOOO O™ OO el
M MAWHINMO ™ WO =
g FOSNH AV N AODO OO RO ]
& NI nANI NS f*.
0~ [~~~ -0~~~ [~~~ [~ O WO ) )
Current Data Parameters
NAME RD-935
EXPNC 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120321
Time 15.15
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29 Ph
™ 32768 |
SOLVENT cnell N
NS 16 ~
DS 0 / MS
SWH 8389.262 He NN =
FIDRES 0.256020 Hz
aQ 1.9530228 sec
RG 512
oW 59.600 usec 1p
DE 6.50 usec
TE 296.3 K
D1 1.0000000¢ sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
NUCL 1H
PL 8.00 usec
Ll ¢.00 dB
SFOL 598.9029945 MHz
F2 - Processing parameters
ST 16384
SF 598.9000256 MHz
WD no
SSB 0
LB 0.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
Cx 20.00 cm
cY 10.00 cm L
FiP 10.000 ppm A J\__—-_.__./\_—.__
F1 5989.00 Hz
Fip -0.500 ppm
Fi -299.45 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.42252 Hz/cm
— () OV O3 ) (LD ed (CO
E \O O \O ||y =3 LO
=) <t | oy || < el
3 22122 — -
5 [ [ ||~ — sl
mlvl!ll!lllllllll|IIIIIIIll||llIllllll'llllllllIVIlllllllIIIIIIIIIII!['III!IIIIllllllllllllll|ll|l]lllll
ppm 8 6 4 2 0
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OO NN O™ W0 O oW o
MO~ O NS N~ O =# «— O\ CO ol

g myeaSmmnaan a AR <
& © 00 W ) 0D WL W M~ w0 o 0

Current Data Parameters 3 a09999 t:‘ N S © ™~~~ ™~ o~

NAME RD-935

EXPNO 2

PROCNO 1 '

F2 - Acquisition Parameters

Date_ 20120321

Time 15.26

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG 29pg

™D 32768

SOLVENT €DC13

NS 148

DS 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz

AQ 0.3637748 sec

RG 4096

W 11.100 usec

DE 6.50 usec

TE 296.7 K ?h

Dl 3.50000000 sec N

dii 0.03000000 sec ~

DELTA 3.40000010 sec P Ms

MCREST 0.00000000 sec \ /

MCHRK 0.01500000 sec

CHANNEL f1 =
¢ 1p

1 4.80 usec

PL1 0.00 dB

SFOL 150.6100903 MHz

CPDPRG2 waltzib

Nuc2 1H

PCPDZ 92.00 usec

PL2 120.00 dB

PL12 11.30 dB

PL13 14.00 dB

SF02 598.9029990 MHz

F2 - Processing parameters

SI 65536

SF 150.5935348 MHz

WDW EM

$SB 0

LB 3.00 Hz

GB 0

BC 1.00

1D NMR plot parameters

CX 20.00 cm

Joi¢ 4.50 cm 4

F1P 200.000 ppm

Fl 30118.71 Hz

F2p 0.000 ppm

F2 0.00 Hz
r‘fllIIIIIIIIIlIVlI||IIIIII|l||ll||l||ll|lll|lllll|llll!l|I!IIllllI|II]IVIIVvvlllllllllvl![llllll!l!

PPMCM 10.00000 ppm/cm

HaoH 1505.93530 Hoem ppm 180 160 140 120 100 80 60 40 20
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747

expl stdlh

SAMPL

date Sep 23 2011
solvent CcDC13
file /export/home/~
chem/rs1/ramesh/RD~

~747-1H.fid

ACQUISITION
sfrq 400.444
tn H1
at 1.995
np 23964
sw 6006.-0
fb 3400
bs a
tpwr 59
pw 7.0
dl 1.000
tof 0
nt 100
ct 24
alock n
gain not used
il n
in n
dp v
DISPLAY

sp 200.6
wp 4204.6
vs 100
scC [}
wC 250
hzom 16.82
is 240.18
rfl 3937.4
rfp 2899.2
th
ins 3.200
nm cdc ph

DE vT
dfrq 400.444
dn H1
dpwr 30
dof 1]
) nnn
dme c
dmf

PROCESSING

b 1.00

wtfile
proc ft
fn not used
werr
wexp
whe
wnt

—7.240

6.038
6.033

Cs.

2 owue
T KboN
N Ao
~ mm

~

—3

\_3.009

....... ]))

o~
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™ 1= NN o Q= N O T A
- 1 e~ MQ M @ M~ T NWO
13C OBSERVE 2 © LMD S o - T onNT
< @ aNve o @ @ @ W
@ o ANNN R m N NN
axpt  sta1ze Ly | P11
SAMPLE DEC. & vT
date Sep 23 2811 dfrq 400.4344
solvent CDC13  dn H1
file exp dpwr 37
ACQUISITION dof o
sfrq 100.701 dm yyy
tn Cl12 dmm
at 1.199 dmf 8500
np 58968 PROCESSING
S 25000.0 1b 1.00 Me
fb 13800 wtfile |
bs 4 proc ft N
tpwr 58 fn not used ~
pw 8.7 = Ms
dl1 0 werr /
tof 0 wexp
nt 1000 wbs
ct 768 wnt
alock 1q
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp -157.7
wp 22151.8
vs 50
scC 0
wWe 250
hzmm 88.61
is 500.00
rfl 10759.0
rfp 7753.2
th 3
ins 100.000

T .

- o : " > " p "

|r||||||>|ix|||||||]Hw|1|||||||vuy|uv;xv||y|w|x|v|sv;|||||v|nx;|w||[;:v|y|vx|)|x|r;yy|||||v|||;wv,v|||||vxv—r

200 180 160 140 120 100 80 60 a0 20 ppm
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@ Q WS - m —- w ~
NS LW in @ @ ~ @
758 R In b < - »
NN ONNAN © L] o~ o~ -
expl stdlh |\k UJ) | | |
SAMPLE DEC. & VT
date Sep 28 2011 dfrq 400.444
solvent cpci3  dn H1
file exp dpwr 30
ACQUISITION dof 1)
sfrq 400.444 dm nnn
tn Hl dmm c
at 1.895 dmf 200
np 23964 PROCESSING
sW 6006.0 wtfile
fb 3400 proc ft
bs 4 fn not used
tpwr 59
pw 7.0 werr Me
dl 1.000 wexp
tof 0 wbs Me
nt 1060 wnt l /
ot 12 N
alock \
gain not used o MS
il n
in n 2a
dp y
DISPLAY
sp 00.6
wp 4204.6
ve a0
sC 0
we 250
hzmm 16.82
is 500.00
rfl 3946.9
rfp 2899.2
th 4
ins 3.000
nm cdc ph
j L ] A A
VI|(‘||(YI||I1I||||||T‘l1vllv|1|l||||V!|V|lv||vl||l|
9 8 7 6 5 a 3 2 1 0 ppm
o w W e w
1.550.91 2.60 2.75
1.75 0.62 3.00
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@ weTo o~ wn Qo N ~w o
g% gg3% ¥ & CHEH 5% g
758-1h N eseo ) ? N
e oanw N @ NN o N~ -
<o MNN N o (NN LR -
expl stdl3c - - Rl - - Ll) LJ
SAMPLE DEC. & VT LJ I ] J J l '
date Mar 28 2012 dfrg 400.443
solvent coC13  dn H1
file exp dpwr 27
ACQUISITION dof [
sfrq 100.701 dm yyy
tn Cl3 dem
at 1.199 00
np 59968 PROCESSING
sw 25000.0 b oo
fb 13800 wtfile
bs 4 proc t
tpwr 58 fn not used
pw 8.7
dl 0 werr
tof wexp
nt 10000 wbs
ct 1040 wnt
alock n
gain not used }
11 D " " "
"y " W o Y
dp y
DISPLAY
sp -163.0
w| 22151.9
vg 50 Me
sc o
we 250 \ ,Me
hzea 28.61 N
is 500.00
rfl 10764.3 O \
rfp 7753.2 Ms
th 2 2
ine 100.000
nm no p a
L _— . . "
L0 i O L A B L L 1 O B L e S B L L0 B L L L L B L L L L L L
200 180 160 140 120 100 80 60 40 20 ppm
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CO N MM P <P O WO OO 0L~ N 0O — O A=l and N O O LW <P O) LW v LN OO W=H N WOON
O OO NN O <t 0O OO N 0O N o o — WO~ NOFP<PFPOONWLWMNIMINO PN O
N NNO ON<H O+ O~ O o O < AN NA- <P A NOHOLOOMMMOM O
g HH S O N O OO~ O PO o — NS WD PPN O WD O OO s o) WD)
& OO ONNTNNA w0 o SNMV WM MM ) ) O ® D
l\l\l\l\l\l\l\l\l\l\l\l\l\l\\o o) o MNHHF{HHHHH‘—{OOOOOO o

ters

20111106
14.41
spect
OB 5 m GNe /1
PULPROG 2¢
™ 32768
SoLET coeid
N5 1
o5 0
sin §389.262 Kz
FImREs 9.256020 Kz Me
0 L3I0 sec
s
o4 59,500 usec I \ /nBu
ot 6.50 usec
7 0.0 N
o 1.50000000 sec
MCREST 0.00000000 sec O \
HRK 0.01500000 sec Ms

CHANNEL £.

2b

1
10.50 usec

.00 dB
5959026131 Mz

Processing parameters
16384

3
598.9006240 iz
70

G
0.00 Be
0

1.00

1D NAR piot parameters
ox 20.00 cn
15.00
10,000 ppm
5989.00 Bz
0.500
-299.45 Kz
FRHCY 0.52500 ppa/cn
BO 314.42252 Be/em

: <P (N[O (] — — — L Lo (CO

s o [0 | — o~ o I=3 <t | O

o 00 |OY | — [CO [ee] () 0O Oy O

8 (=3[} [=) (=] =3 (=} (] — <t (o}

- OO | — [ Laal Laal (o l[an] gl

N L L I S I e e e B R R A R Rl
ppm 8 6 4 2 0
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N @ No oo NN ton o ~ @ © v
© Swean w @ o I = @ e ow
~ o i 0 N~ @ mow £ ~ © n wo

822 ¢ o T N N @ s 3 a oo
T MmN~ - - NN < m m - -
exp2 stdl3c - - - - - - kl) | ’ l]
sapLE bEC. & VT I Lt
date Oct 30 2011 dfrg 400-43443
solvent CcDC13  dn H1
file exp dpwr 37
ACQUISITION dof [}
sfrq 100.701 dm yyy
tn Cl3 dmm w
at 1.199 dmf 8500
np 59968 PROCESSING
sw 25000.0 1b 1.00
fb 13800 witfile
bs 4 proc ft
tpwr 58 fn not used .
8.7
dl 0 werr
tof wexp
nt 10000 wbs
c:. " 3032 wnt
aloc s
gain not used Me
FLAGS
i1 n / A ,nBu
in n
dp y N
DISPLAY o \
s -156.9 .
w: 22151.9 Ms
vs 40
sc 0 2b
we 250
hzmm 88.61
is 500-00
rfl 10758.2
rfp 7753.2
th 2
ins 100.000
nm no ph
LI e e B I D L L L L L AL BN B
200 180 160 140 120 100 80 60 a0 20 ppm
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7.518
498
406
387
367
336
37
298
284
281
264
240
236

6.025

4.799

2.997

825

o LAWY

2.163
1.558

date Oct 31 2011 dfrq 4 443
solvent cpCl13 dn Hl
file exp dpwr 30

ACQUISITION dof ']
sfrq 400.334 om nnn
tn H1  dmm c
at 1.995 dmf 2
np 23964 PROCESSING
sw 6006.0 wtfile
fb 3400 groc ft
bs 4 n not used
tpwr 59 Me

7.0 werr
& 1.000 wexp \ Bn
tof 0 whs l /
nt 100 wnt N
ct a0 \
alock n O M
gain not used S
il n 2(':
in n
dp y
DISPLAY

sp -200.6
wp 4204.6
vs 80
sC [
wC 250
hzam 16.82
is 500.00
rfl 3938.5
rfp 2899.2
th 9
ins 0.800
nm cdc ph

T
9 8 7 6 5 4 3 2 1 0 ppm
v
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S73

@ 4 MNWO VOO N o~ B o ~ - ©
T meT 0w TANN w ~ o =4 -] ~N
825 ® 8 esxe oan n o new " @ @
© M LoR® ANW NN NN o « @ -
T T MMOANN NNN = NN w ™ =]
exp3 stdi3c T e e B I - kl)
SAMPLE DEC. & VT ' I I\Q\\J)) [ I
date Oct 31 2011 dfrqg 408.433
solvent cbpCli3 dn H1
file exp dpwr 37
ACQUISITION dof 0
sfrq 100.701 cdm yyy
tn Cl3 dmm w
at 1.199 8500
np 59968 PROCESSING
sw 25000.0 1b 1.0
fb 13800 wtfile
bs proc ft
tpwr 58 fn not used
pw 8.7
dl 0 werr
tof wexp
nt 10000 wbs
ct 3152 wnt Me
alock
gain not used I \ /Bn
i n N
in n \
dp y O
DISPLAY Ms
sp -162.3
wp 22151.9 2c
vs 60
sc o
we 250
hzmm 88.61
is 500.00
rfl 10763.5
rfp 7753.2
th 2
ins 100.000
nm no ph
T . 1
LIRS B L
200 180 160 140 120 100 80 60 40 20 ppm
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STANDARD 1H OBSERVE .« &« - - .+ . & & & o o s v v v e o v

W

587
569
536
532
528
518
514
amn
a12
a08
206
392
387
366
332
314
307
287
242
6.287
3.174
—2.234
1.570

date Nov 2 2011 dfrq 400. 34
solvent CbC13 dn H1
file /export/home/~ dpwr 30
chem/rs1/ramesh/RD~ dof 0
-830-1H.fid om nnn
ACQUISITION dmm c
sfrg 400.444 dmf 2
tn H1 PROCESSING
at 1.985 wtfile
np 23964 proc £
sw 6006.0 fn not used
b 3300
bs 4 werr Me
tpwr 58  wexp
pw 7.0 wbs Ph
d1 1.000 wnt I \ ,
tof
nt 100 N\
ct 100
alock O MS
gain not used
il n 2d
in n
dp y
DISPLAY
sp -200.6
wp 4204.6
vs 10
sc [
we 250
hzmm 16.82
is 500.00
rfl 3936.7
rfp 2899.2
th 5
ins 0.850
nm cdc ph
JL ji J{
L e e e e . B e e e B e B B . A O A L B B E A AL R
] 8 7 6 5 a 3 2 1 0 ppm
Wy e 1 '
2.14.83 1.03 2.85
2.12.07 3.21
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o o o TRXN-HSTODT N oN @ hd
O N D NROIMANND N Ao - o
13C OBSERVE N e euuweNquan mnee M @
N D HPBRANNIDAN ~N© @ -
T T M M NNNNNNMA - NSNS m -
PR R A e o)
exp5 stdl3c | | l I\LIJ)/ ) I |\|)
SAMPLE DEC. & VT
date Nov 2 2011 dfrg 400.4443
solvent cDC13  dn H1
file exp dpwr 37
ACQUISITION dof 0
sfrg 100.701 dm yyy
tn €13 dmm
at 1.1989 0
np 59968 PROCESSING
Sw 25000.0 b
fb 13800 wtfile
bs 4 proc ft
tpwr 58 fn not used
8.7
dl 0 werr
tof wexp Me
nt 10000 whs
ct 2760 wnt Ph
alock l
gain not used N
. FLAGS o \
1 n
in n MS
dp s
DISPLAY 2d
sp -3004.2
wp 24999.2
vs 50
sc [}
wc 250
hzmm 8.73
is 586.00
rfl 10758.2
rfp 7753.2
th 3
ins 100.000
nm no ph
L L L L B S L S L B B L
200 180 160 140 120 100 80 60 40 20 o] ppm
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83 o onnEannaas

i e i s

solvent CDC13  dn

548
529
408
389
369
280
262
240
6.125
3.097
3.003
2.993
—2.234

,__
C

file /export/home/~ dpwr 30
chem/rs1/ramesh/RD~ dof [}
-839-1H.fid om nnn

ACQUISITION dam
sfrg 400.444 dmf
tn H1 PROCESSING
at 1.995 wtfile
np 23964 proc ft
sw 6006.0 fn not used
fb 3400
bs 4 werr
tpwr 58 wexp M €
pw 7.0 whbs
d1 1.000 wnt
tof 0
nt 100
ct 12
alock n O MS
gain not used

FLAGS
i1 n :2(3
in n
dp y
DISPLAY

sp =-200.6
wp 4284.6
vs 10
sC 0
we 250
hzam 16.82
is 500.-00
rfl 3937.0
rfp 28989.2
th
ins c.800

Yo M
1.990.93 2.6
2.16 1
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@ Nooa ~ @ o ~ @ ~ o
839 R Sass & & R 88 2 S
© T I ~ ~ ~®©© < - G
exps stdlic -5 asNy =5 0= 'L'*lj r'i ni ~|~ |
SAMPLE DEC | | L L l J I |
date Nov 8 2011 dfrg 400.4344
solvent CcDC13  dn H1
fi exp dpwr 37
ACQUISITION dof [
sfrq 100.701 dm yyy
tn C13 dmm w
at 1.198
np 59968 PROCESSING
Sw 25000.0 1
b 13800 wtfile
bs 4 proc ft
tpwr 58 fn not used
pw 8.7
dl 0 werr
tof 0 wexp
nt 10000 wbs
ct 1486 wnt Me
alock s
gain not used
FLAGS [ \
i n N
in n O \
dp Y
DISPLAY Ms
sp -162.3
wp 22151.9
vs a0 2e
sC 0
(2 250
hzmm 88.61
is 500.00
rfl 10763.5
rfp 7753.2
th 1
ins 108.000
nm no ph
! ‘ L J |
B L L L L L L L L L L I L L L L L L [ L 0 L B B e e |
200 180 160 140 120 100 80 60 40 20 ppm
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MO0 O O SO NSO N = w
N OFOM NP~ FO O~ @ ] <
OO ANA-OO S~ O 0oy m o N =
g L OO0 N O PN ™M o =] wn
& WWOWWWMM™MEO MMM NN NN ~— ) w2
[ i e e e i 2 St 2l ol el o i N Ve ™ o i
g Me
128
59,500 usec Me
6.50 usec / ,
297.1 %
1,50000000 sec N
6.06000000 sec O \
0.01500000 sec TS
CHANNEL 11 -
; 2f
10.50 usec
0,00 8
5989078101 Mz
Processing parameters
16384
538.9200250 Mz
no
0
0.00 5z
0
100
IR ploc parareters
20.00 e
15.00 en
10.900 ppm
5989.00 Hz
~0.500 ppm
) LL .
— S (o et [ (= %) <r i
© S|~ [ ) ) oo
5 S| |3 [ |0 o~ <t I~ |S
g (SIE=1 R e o o ==
5 SIS — f2e) Gallae}
B 0 B L e e B N B L L I N S
ppm 8 6 4 2 0
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ppm
145.855
145,053
143.963
134.581
131.169
129.558
128.446
77.211
77.000
76.787

rent Data Parameters

N

72 - Acquisition Parameters
Date_ 20111127
Time 13.35
INSTRUM spect
PROBHD 5 mm QNP 1H/1
29pg
32768
CD2C12

— 37.050
—— 21.552
——— 12.010

414
9
45045.047 Hz ‘
1.374666 Hz , S diporantiy - el -
0.3637748 sec
4096
11.100 usec
6.50 usec

297.2 K Me

3.50000000 sec
0.03000000 sec
3.40000010 sec
0.00006000 sec
0.01500000 sec

14.00 dB

65536
150.5935293 MHz
EM

0
3.00 Hz
il

1.00

3 N¥R plot parameters
20.00 cm

4.50 m
200.000 ppm |I‘ l‘ |
30118.71 Kz . . J

0.000 ppr
0.00 Hz

Ly s L
10.00000 ppn/em I ! ! | T T T T T ]

1505.93530 Hz/cn ppm 180 160 140 120 100 80 60 40 20

S79



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

NNepuovouneNogune @ CND VWOWLENMANNMONNTSNMN ™S
WHMHBBgNUNUDQ mmm - = M TMAONOTTITMN T ONTTEINAND
RD-831 MihnnTTRAONNNNNNNN - FRE NNNAAPOIOMONPNSI NSO e S
[ N N N N N N N TN © MMM MO NN NN NN NN N -
exp1 stan W | QW Wy
SAMPLE DE
date Nov 4 2011 dfrq
solvent cpci3  dn H1
file dpwr 30
ACQUISIT. f 0
sfrgq 400.434 dm nnn
tn HL dmm <
at 1.895 dmf
np 23964 PROCESSING
sw 006.0 wtfile
b 400 proc f
bs a n not used
tpwr 75=
-0 werr
:‘i’ 1.000 wexp Me
tof 0 whe
nt 1000 wnt
ct 8 I
atock n N O
gain not used \ 7
FLAGS O %
1 n S
in n G
dp y
DISPLAY zg
sp -200.6
wp 42B4.6
vs 80
sc [
we 250
hzem 16.82
i 50000
efl 3037.0
rfp 2809.2
th 4
ins 0.800
nm cdc ph
| L L L A N L L L D R AL L L N BN S A SR SR ERS A IR N S RN S AN AN S SR A S B S S B SRR A U S R S N SN S RS SR S R S
9 8 7 6 5 ) 3 2 1 0 ppm
v ¥ vy ¥
1.971.09 2.35 3.12
5 2.3% 1.87 2.46
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- @ vow @ o Noo -~ Q@ ~
S~ m i
RD-831 @ *:ﬁ:ﬁg :; a 3;3 ; 2 eo @
0w o Row N ] NN ~ =2 T m ~
exp2 stdl3c =2 neNy o o] "Gj “’L ’I' NLj -
SAMPLE DEC. & VT lJ L I |J I l
date Nov 4 2011 dfrq 400.4443
solvent cDC13 dn H1
file exp dpwr 37
ACQUISITION dof []
sfrgq 100.701 dm yyy
tn Cl3 cmm
at 1.199 0
np 59968 PROCESSING
sw 25000.0 b 0
fb 13800 wtfile
bs 4 proc ft
tpwr s8 fn not used
[ 8.7
dlf 0 werr
1o 0 wexp
nt 10000 wbs Me
ct 1800 wnt
alock l
in not used
ga FLAGS N (@)
11 n O N
in n S
o DISPLAY v 4
sp -131.2 O zg
wp 22151.9
vs 1]
sc [
wc 250
hzmm 88.61
is 500.00
rfl 2979.2
rfp [
th
ins 100.000
nm no p
‘ i LAl | l '
LA L L L L L L L L L . L 0 e e e e e
200 180 160 140 120 100 80 60 40 20 ppm
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ppm

rrent Data Parameters

Acquisition Parameters
20111222

7.52416
7.52206
7.51890
7.51302
7.51139
7.51007
7.50808
7.39986
7.39680
7.38911
7.38736
7.38670
7.37362
7.28080
7.26842
7.24010
6.21192
3.31493

__—2.99482
2.59077

'§2.57792
2.56486
1.66184
1.64908
1.63857
1.63627
1.62375
0.98790
0.97564
0.96604

o E O

18.34

spect

S mm QNP 1H/1
29

32768

[@r k]

16

0
8389.262 Hz nPr
0.256020 Hz Me
1.9530228 sec ! \ /
512 N
59.600 usec \
6.50 usec O MS
295.9 K
1.00000000 sec
0.00000000 sec 2h
0

01500000 sec

FZ - Processing parameters
32768

598.9000246 MHz
no

0
0.00 Hz
0

1.00

1D NMR plot parameters
X 20.00 cm
12.00 cm

10.000 ppm
5989.00 Hz
-0.500 ppm
-299.45 Hz L
0.52500 ppm/cm

314.42252 Hz/cm

—_ o o aa) () (o) (o ~ o~

] o |0 |l <t o~ |— 00 o~ o

=8 ==} o | (< |oo oo "y

8 o|olo I=1 ol o | 1= o

= SIS — | fen| e o~ )

LA B L L B B R L L AL
ppm 8 6 4 2 0
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ppm
146.025
145.026
_//,«131 090
128.607
%127.249
\—123.081
77.240
77.028
76.817
37.420
37.321

Current Data Parameters
RD-815
2
1

—108.157

——— 27.954
— 22.980

— 14.071

=

Acguisition Parameters

20111222
18.58 I

spect

5 mm QNP 1H/L
29pg

32768

Srak)

1024

0

45045.047 Hz

1.374666 Hz

0.3637748 sec
4096
11.100 usec

6.50 usec nPr

=) 296.7 K Me
il 3.50000000 sec l \ ’
il 0.03000000 sec N
EL 3.40000010 sec O N

" 0.00000000 sec Ms

RK 0.01500000 sec
=== CHANNEL f1 = 2h

1 13c
4.80 usec
0.00 dB

1 150.6100903 MHz

CHANNEL f2
waltzl6 ‘

2
2
Z

598.9029945 Mz

- Processing parameters
32768

150.5935252 MHz
EM

0
3.00 Hz
0

20.00 cm
4.50 cm

e T
0.000 ppm

10.00000 /
51000000 pom/cn ppm 180 160 140 120 100 80 60 40 20

1.00
1D MMR plot parameters ‘ }

-
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776

expl stdih

SAMPLE
date Oct 16 2011
solvent cpel3
file

ACQUISITION
sfrg 490.444
tn H1
at 1.995
np 23964
Sw 6006.0
fb 3400
bs
tpwr 59
pw 7.0
dl 1.000
tof
nt 100
ct 100
alock n
gain not used
S

il n
in n
dp ¥

DISPLAY
sp -200-6
wp 4204.6
vs 1
sc a
weC 250
hzmm 16.82
is 500.00
rfl 3936.7
rfp 2899.2
th a4
ins 1.000
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dfrg 400.344

dn H1

dpwr 30

dof 0

dm nnn

dem c

dmf 0o
PROCESSING

wtfile

proc 1

fn not used

werr

wexp

whbs

wnt

6.163

Me

—-—

—3.342

—3.002
2.201

1.573

S84

T

T T T

0 ppm



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

&3 ¥ 20E0R SBsY S 823 &8 8
776 ouw v m:‘v::,q B8NS R me e s N
Mo 54 NANANN NWDWBW 3 g g4 SN -
expl stdlac 22 =% ZanNSS dnzm s ru“ U g
e awd | U W WD
date Oct 9 2011 dfrq 400.444
solvent CDC13  dn H1
file /export/home/~ dpwr 37
chem/rs1/ramesh/RD~ dof 0
-776-C13.fid om vy
ACQUISITION dmm w
sfrq 100.701 cdmf 8500
tn c13 PROCESSING
at 1.188 1Jb 1.0
np 59968 wtfile
SW 25000.0 proc ft
fb 13800 fn not used
bs
tpwr 58 werr Me
pw 8.7 wexp
dl 0 whs Me
tof D wnt I 4
nt 10000 N
ct a512 \
alock O M
gain not used S
FLA
il n
in n .
d % F 2i
DISPLAY
sp -3004.2
wp 24999.2
vs 60
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wWONROANINS < T o~ @
MeODTMN N~ < QN N o~
-759 R b g oo @
RD NANNNNANNNN © ® oo -
expl stdlh %L)/ | ]J |
SAMPLE DEC. & VT
date Sep 30 2011 dfrq 400.444
solvent CDCI3 dn H1
ile exp dpwr 30
ACQUISITION dof o
sfrq 400.443 dm nnn
tn Hl dmm <
at 1.995 dmf 200 Me
np 23964 PROCESSING
sw 6006.0 wtfile |
fb 3400 proc ft N
bs 4 fn not used \ N
tpwr 59 Ms
pw 7-0 werr
dl 1.000 wexp O
tof whs
nt 100 wnt 4a
ct 8
alock
gain not used
S
il n
in n
dp vy
DISPLAY
sp -200.6
wp 4204.6
vs 130
sc 0
we 250
hzmm 16.82
is 223.07
rfl 3937.8
rfp 2899.2
th 5
ins 3.000
nm cdc ph
LN R RS B S S Bt B S B B S L 5L S R S B S S S N B S S pa R S p T  E—
9 8 7 6 5 a 2 0 ppm
ELd W Wowy w
1.76 0.82 2.88 _
2.57 2.323.00
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™ S~ oNGWL® ooy woo~ < w
R ERE RN CH g 5 3 g
RD-759 > T ewann RO 4
8 5 82888 33 58 8 2
exp2 stdl3c = PR U QI Q| o o
SAMPLE DEC. & \‘T | kLtJ)
date Sep 30 2011 dfrq 400.444
solvent CDC13 dn H1
file exp dpwr 37
ACQUISITION dof [}
sfrq 100.701 dm yyy
tn Cl3 dmm
at 1.199 0
np 59968 PROCESSING
sw 25000.0 1
fb 13800 wtfile
bs 4 proc ft
tpwr 58 fn not used
8.7
dl 0 werr
tof 0 wexp
nt 10000 wbs
ct 1276 wnt
alock s
gain not used Me
FLAGS |
il n N
in n ~
dp y \ MS
DISPLAY
sp -156.9
wp 22151.9 (0]
vs 60 4a
sC 0
we 250
hzmm 88.61
is 500.00
rfl 10758.2
rfp 7753.2
th
ins 100.000
nm no ph
uv\.;H||[r.”;||1r[x|||||:x|'|||||x|r|'|v:||.;..,.||||:.||'y|r-||:||].|||||:|.‘||x||||,y\<m|||;|1]v:v.||rv|]
200 180 160 140 120 100 80 60 40 20 ppm
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< NTONNWLON mn THALNAITNYQRTONNOSTOS
& I OB @ W oN QBODITHOINNMNODN S ©
748-1 ~ aeqanae N FIF@IINAAANRROOTD
Coovowow mo NNNNNNNN NN A
expl stdlh Q\L )) H y/ U)/ J))///
SAMPLE DEC. & VT
date Sep 23 2011 dfrg 400.444
solvent CDC13  dn H1
file exp dpwr 30
ACQUISITION dof [}
sfrq 400.444 dm nnn
tn Hl dmm c
at 1.995 daf 200
np 23964 PROCESSING
s 6006.0 wtfile
fb 3400 proc ft
bs 4 fn not used
tpwr 59
pw 7.0 werr
dl 1.000 wexp
tof 0 wbs
nt 108 wnt
ct 32
alock n
gain not used
" . Me
in n
dp y N
DISPLAY \M
sp -200.6 S
wp 4204.6
vs 100
sc [] O 5q
we 250
hzmm 16.82
is 500.00
rfl 3937.0
rfp 2899.2
th 4
ins 100.000
m cdc ph
T T T T L R B T T T T T 71 LA S E— T L T T 7
9 8 6 3 0 ppm
W ¥ v e i
6.2%.66 16.05 17.05
6.22 19.13 134.24 15.40
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exp2 stdl3c =2 H a s o] "Gj - “I ‘T &
SAMPLE DEC. & VT { /I)
date Sep 23 2011 dfrq 400.444
solvent CDCI3 dn H1
file exp dpwr 37
ACQUISITION dof [1]
sfrg 100.701 dm yyy
tn C13 dmm
at 1.199 dmf 850
np 59868 PROCESSING
sw 25000.0 1b 1
fb 13800 wtfile
bs 4 proc ft
tpwr 58 fn not used
pw 8.7
dl 0 werr
tof 0 wexp
nt 5000 wbs
ct 5000 wnt
alock s
gain not used
FLAGS
il n
m n
dp y
DISPLAY
sp -156.9
wp 22151.8
ve 25
scC 0
we 250 Me
hzmm 88.61 |
is 500.00
r:_‘l 10758.2 / N N
rfp 7753.2
it : Ms
ins 100.000
nm no ph () ES(]
LR AL L L L L L L L L L 0 L L S 0 B
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters \
NAME RD-942-2
EXPNG 1
PROCNO i
F2 - Acquisition Parameters
Date_ 20120404
Time 14.47
spect
5 mm QNP 1H/L
9
32768
cocl3
16
0 Me
§389.262 Hz
0.256020 Hz N\ /Me
1.9530228 sec / N
512 \
59.600 usec O M
6.50 usec S
296.5 K
1 1.00000000 sec
MCREST 4.00000000 sec
MCWRK 0.01500000 sec
F2 - Processing parameters
ST 16384
SF 568.9000246 MHz
o no
SSB 0
LB 0.00 Hz
Gl 0
26 1.00
1D NMR plot parameters
CX 20.00 cm
cy 8.00 cm
F1P 1¢.000 ppm S
Fi 5989.0C Hz
F22 -0.500 ppm
F2 -299.45 Hz
PPMCM 0.52500 ppm/cm
HICM 314.42252 Hz/cm
=3
SEE s
g =2[e =
5 O | lag]
[ T T — T 1 ' T
ppm 8 6
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Current Data Parameters = 2 9 [ N R
NAME RD-942-A
EXPNCG 2
PROCNC 1 -
F2 - Acquisition Parameters
Date_ 20120404
Time 14.55
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29pg
D 32768
SOLVENT cpcld
NS 1645
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096
o 11.100 usec
DE 6.50 usec
i 296.9 K |
D1 3.50000000 sec Me
dll 0.03000000 sec
DELTA 3.40000010 sec \ ,Me
MCREST 0.00000000 sec I N
MCWRK 0.01500000 sec O \
Ms
6
SFO2 598.9029990 MHz
FZ - Processing parameters
ST 16384
SF 150.5935293 MHz
WOW EM
S88 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
CX 20.00 cm l u
Y 10.00 cm I )
Fip 200.000 ppm
F1 30118.71 Hz
F2p 0.000 ppm
F2 100863gﬁz B e o o L L L AL L B B AL S L L B AL IR UL
PPMCM . m/ cm
HZCM 1505.93530 gs/ém ppm 180 160 140 120 100 80 60 40 20
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AN VOISO NWODOMWAD-M o~ ™ o~
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Current Data Parameters
N RD-945-2
EXPNO 1
PROCNG 1
¥2 - Acquisition Parameters
Date_ 20120405
Tine 1850
INSTRUM spect.
PROBHD 5 mm QNP 1H/1
PULPROG 29
™ 32768
SoLvENT coc13
NS 16
Ds 0
S 8389.262 Hz
FIDRES 0.256020 Hz
20 1.9530228 sec
X6 128
™ 59.600 usec O Me
DE 6.50 usec
TE 296.3 K |
ol 2.00000000 sec N
MCREST 0.00000000 sec ~
MOWRK 0.01500000 sec = Ms
"
9.80 usec O
) 0.00 &8 7
B 598.9029945 Mz
F2 - Processing parameters
st 32768
SF 598.9000248 Miz
O
SSB 0
s 0.00 #2
GB 0
B 1.00
1D NMR plot parameters
cx 20.00 ca
o 12.00 e
1P 10.000 ppa
1 5989.00 Bz
28 ~0.500 ppm
5 -299.45 Bz
PRHCH 0.52500 ppm/cn
HoH 314.42252 Bz/em
A
— (=2 (and anl un ‘O |co <t
V] o |{oo |oo o N |en o~
o O [joo [~ b= — |— (Vo)
3 Sfloy|— 1= [ -~
5 ~oje — | e}
[ L L e e O e
ppm 8 6 4 2 0
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N ] ] SmN o ~oa ~ o =1
9as-p 2 - nearn o 729 ” @ e
] « © LT o NN W ~ o~ -
exps stdfbc = a oSy S '\Gj QI "i N
sewel e oec. avk | uu
date Mar 28 2012 dfrq 400.444
solvent CbC12 dn H1
fil Xp  dpwr 37
ACQUISITION dof 0
sfrq 100.701 dm vy
tn C1l3 dmm
at 1.199 00
np 59968 PROCESSING
sw 25000.0 b [}
fb 13800 wtfile
bs 4 proc ft
tpwr 58 fn not used
8.7
dl 0 werr
tof 0 wexp
nt 10000 whs
ct 1352 wnt
alock n
gain not used
FLAGS (@) Me
il n \
in n
dp y N.
DISPLAY / MS
8p -3002.7
wp 24999.2
vs 40 O
sc 0 7
we 250
hzam 12.21
is 500.00
rfl 10756.7
rfp 7753.2
th 2
ins 100.000
nmm no ph
J " " " e
M h mompbuey N WA
II||[rl!I|l!lr|||v!||l»||||r|||rll[lllr[rlll]ry)|||!|l||VII|IIl‘|I|IIl[lIl]l||!||||vll|l(;vv|||yv|||{vlr]llll‘vl|l|ll|l|l|lv
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 20120401
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20120401
Time 16.37
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
D 32768
SOLVENT CDC13
NS 13
Ds 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 812
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1 f s
=== CHANNEL fl ========
1H
p1 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500168 MHz
WDW EM
SsB 0
LB 0.00 Hz
GB 0
PC 1.00
I T T T T T T T a T T T
10 9 8 7. 6 5 4 3 2 1 ppm
/ \ A\
|t9 o |0 o
o S Sk 2
le -l i) ©
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Current Data Parameters
NAME

20120403
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120402
Time 22.49
INSTRUM spect
PROBHD  § mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT DMSO
NS 982
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
D 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
DO 1

PL1 -0.50 dB
SFOL 100.6288660 MHz
------- = CHANNEL £2 ==
CPDPRG2 waltzl

NUC2 1H
PCPD2 90.00 usec
PL2 =2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz

F2 - Processing parameters
32768

100.6178382 MHz
EM

0
3.00 Hz
0

1.00

135.2184
133.5318
128.8888

119.0336

84.1763

72.4790

40.1341
39.9259

39.5087
39.2999
39.2097

39.0915
38.8829
36.3809

19.6242

190

T

T
180 170

T
160

T

150

140

T

130

T

120

T

110

1
100
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Current Data Parameters

NAME 20120405

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20120405 \

Time 11.02 N

INSTRUM spect

PROBHD 5 mm DUL 13C-1 O “Ms

PULPROG zg30 I \ |

TD 32768

SOLVENT cncl3 Ms ~ \

NS 12 (@)

DS 0

SHH 6410.256 Hz | 9

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 228

DW 78.000 usec

DE 6.00 usec

TE 300.

D1 2.00000000 sec

TDO 1%

-------- CHANNEL fl m=smawa=

NUCL 1H

Pl 10.00 usec

PL1 -2.40 dB

SFO1 400.1528010 MHz

F2 - Processing parameters

SI

SF 400.1500168 MHz

WDW EM

SSB 0

LB 0.00 Hz y s Y

GB 0

PC 1.00

_ : , ‘
10 9 8 y 6 5 4 3 2 1 ppm

201"
1.00 =
3.05=
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Current Data Parameters
NAME 20120405
EXENO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ * 20120405
Time 11.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™D 65536
SOLVENT cpcl3
NS 380 \
DS 0
s 22727.273 Hz N
FIDRES 0.346791 Hz O ~
AQ 1.4418420 sec MS
RG 57 l \ |
DW 22.000 usec
= e Ms \
TE 300.0 K ~ O
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec I 9
DO ;"
------- = CHANNEL f1 ===
NUC1 13¢
Pl 9.70' usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
-------- CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 d8
PL13 18.10 dB
SFO2 400.1516010 MHz

F2 - Processing parameters
SI

77.3195
77.0018
76.6842

37.3948
333125

—<

12.0647

SF 100.6178034 MHz
WDW EM
$SB 0
LB 3.00 Hz
GB 0
BC 1.00
R T— “ " R A - -
4 \hdaed s 0 abi YO ¥ L o4 P AR T Y TR iy " Y b ool L ¥ W AT e WSy

T

T T [
150 140 130 120

Aaass T T T

|
190 180 170 160

T

110

|
100
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