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Experimental Section

General procedures. All reagents were commercial prodﬁcts and were used without
further purification. Flash column chromatography' was performed ‘on 230-400 mesh
silica gel. Low and high resolution mass analyses were performed by Taejon Analytical
Laboratory of Korea Basic Sciencé Institute. '"H NMR spectra were recorded on 300

MHz NMR spectrometer, and chemical shifts (5) are in part per million relative to TMS.

(8)-2-0-(2-Allyl)-1-O-benzyl-3-O-(tert-butyldiphenylsilyl)glycerol @) :A soiution of
tert-butyldiphenylsilyl chloride (10.4 g, 38 mmol) in anhydrous DMF (20 mL) was
added to a stirred mixture of imidazole (26 g, 38.2 mmol) and 1-O-benzylglycerol 1
(5.76 g, 31.7 mmol) in dry DMF (30mL). After being stirred overnight, the reaction
mixture was poured.into water and extracted with EtOAc (3 x 50 mL). The extracts
were combined and Washea with - brine, dried over MgSO4,} and concentrated.
Puriﬁc>ation of the residue by flash chromatography (9:1, hexanes-ethyl acetate)
afforded (S)—l-O—benzy1—3-O-(tert—butyldiphenylsilyl)glycerol (1.7 g 88%) as
colorless oil. [0]p -1.73 (¢ 10.5, CHCL3); "H NMR (CDCls) & 1.06 (s, 9H), 3.57 (m,
2H), 3.72 (br s, 1H), 3.74 (br s, 1H), 3.92 (m, 1H), 4.54 (s, 2H), 7.25-7.46 (m, 11H),
7.64-7.66 (m, 4H); °C NMR (CDCL) & 19.2, 26.8, 64.7, 70.79, 70.94, 73.4, 127.6,
127.7,128.4, 129.8; 133.1, 135.5, 138.0; FAB-MS m/z 421.1 (IM +HJ’, calcd 421.2).

To a suspension of NaH (1.4 g, 41.7 mmol) in THF (40 mL) at room temperature was
added dropwise 1.7 g of the above alcohol, and the resulting solution was stirred for 45
min. To this alkoxide solution was added allyl bromide (2.6 mL, 30 mmol), and the

resulting mixture was stirred for 4 h. It was diluted with Et,0 and washed with water,




© 2000 American Chemical Society, J. Org. Chem., Lee joO00766h Supporting Info Page 2

and the extract was dried over MgSQO4 and concentrated. Purification of fhe residue by
flash chromatography (20:1, hexanes-ethyl acetate) afforded 2 (11.9 g, 93%) as
colorless oil. [a]p -7.65 (¢ 10.09, CHCL); '"H NMR (CDCls) § 1.05 (s, 9H), 3.43-3.75 |
(m, 5H), 4.08 (br s, 1H), 4.09 (br s, 1H), 4.54 (s, 2H), 5.11-5.27 (m, 2H), 5.84-5.88 (m,
1H), 7.26-7.42 (m, 11H), 7.65-7.68 (m, 4H); °C NMR (CDClQ §19.1,26.7, 63.4,70.1,
>71.2, 73.3, 78.6, 116.5, 127.4, 127.5, 127.6, 128.2, 129.6, 133.3, 133.4, 135.1, 135.5,
138.3; FAB-MS m/z 461.2 ([M + H]", calcd 461.2). |
(S)-1-O-Benzyl-3-0-(tert-butyldiphenylsilyl)-Z-O-(Z-hy(lrroxyethyl)glycefol (3a). To
a solution of 2 (11.9 g, 25.9 mmol), N-methylmorpholine N-oxide (4.7 g, 40 mmol),
THF (40 mL), +-BuOH (15 mL), and water (7 mL) at 0 °C was added 0sO4 (2.6 g,2.5
wt % solution in -BuOH, 0.26 mmol, 1 mol %), and the resulting mixture was stirred
for 24 h at room temperature. The reaction mixture was treated with a saturated aqueous
NaHSO3, solution and it was vigorously stirred for 1 h. The mixture was poured into
water, and then extracted with CH,Cl,. The combined organic layers were washed with
brine, dried over MgSOQy, and‘concentrated to give the corresponding diol, which was
subjected to thé next step without purification. To a THF (40 mL) solution of the above
diol was added portionwise dry Pb(OAc) (11.5 g, 25.9 mmol) while the temperature
was kept below 10 °C. The reaction mixture was stirred for 30 min with an ice-water
bath and additional 30 min without. After ﬁlferihg through Celite and cooling in an ice
bath, NaBH, (1.9 g, 50 mmol) in 4%‘aqueous NaOH ‘(40 mL) solution was added
dropwise with vigorous stirring while the temperature was kept below 10 °C. The
reaction mixture was stirred 0 °C for 30 min and then at room temperature for 90 min.
The pH of the reaction mixture was adjusted to about 8 by adding solid ammonium

" chloride, and it was extracted with ethyl acetate. The organic layer was washed with 5%
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aqueous NaOH solution, and then brine. Drying over MgSO,, concentration, and
purification by flash chromatography (4:1, hexanes-ethyl acetate) afforded 3a 9.8 g,
81%) as colorless oil. []®p -10.94 (¢ 10.05, CHCly); 'H NMR (CDCl3) 8 1.06 (s, 9H),
3.60-3.74 (m, 9H), 4.55 (s, 2H), 7.33-7.45 (m, 11H), 7.66-7.70 (m, 4H)' BCNMR
(CDCl3) 8 19.1, 26.7, 62.0, 63.7, 70.3, 71.9, 73.4, 80.0, 1276 127.7, 1283 129.7,
133.1,133.2,135.5, 137.7, FAB-MS m/z 465.1 ((M + H]", calcd 465.2).
(8)-1-0-Benzyl-3-O-tert-butyldiphenylsilyl-2-0-[2-(p-
toluenesulfonyloxy)ethyljglycerol (3b). To a solution of 3a (9.8 g, 21 mmol) in
pyridine (30 mL) at 0 °C, was added portionwise p-toluenesulfonyl chloride (4 g, 21
mmol) with stirring, and the résulting mixture was kept in a refrigerator (0-5 °C) for 16
h. The reaction mixture was diluted with ether (50 ml), washéd successively with 1 N
HCI and a lsaturated aqueous NaHCO; solution. The organic layer was dried over
MgSOs, concentrated, and purified by flash chromatography (9:1, hexanes-ethyl
acetate) to afford 3b (11.3 g, 87%) as colorless oil. [o]*p -5.65 (¢ 11.92, CHC13); 'H
NMR (CDCl3) & 1.15 (s, 9H), 2.43 (s, 3H), 3.59-3.88 (m, 7H), 4.22 (m, 2H), 4.59 (s,
2H), 7.29-7.51 (m, 13H), 7.76-7.86 (m, 6H); >°C NMR (CDCl;)  19.0, 21.3, 26.6, 63.4,
67.7, 69.3, 69.9, 73.1, 80.0, 127.4, 127.5, 127.7, 128.1, 129:5, 1329, 133.1, 133.2,
135.3, 135.4, 138.0, 144.4; FAB-MS m/z 619.2 (M + HJ", calcd 619.3).
N-2-{[(2-Hydr0xy)eth0xy]ethyl}-p;toluenesulfonamide (4). To a solution of 2-[(2-
amino)ethoxy]ethanol (‘_5.35 g 50 mmol) in water (50 mL) at room temperature was
added Na,CO; (12.2 g, 115 mmol), and the resulting suspension was stirred until it
| became solution. To this alkoxide solution was added p‘-toluenesulfonyl chloride (10.5 g,
55 mmol) dissolved in benzene (25 mL). The reaction mixture was stirred at room

temperature overnight. It was diluted with benzene (100 ml), and the organic layer was
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sepérated and washed with brine. Drying over MgSOy, concentration, and puriﬁcation |
by flash chromatogréphy (1:1, hexanes-ethyl acetate)‘ afforded 4 (8.8 g, 68%) as
colorless oil. '"H NMR (CDCl;) ) 2 44 (s, 3H), 3.11 (m, 2H) 3.46-3.51 (m, 4H) 3.67-
3.70 (m, 2H), 7.26-7.30 (m, 2H), 7.73-7.76 (m, 2H); *C NMR (CDCl;) § 21.5, 42. 9 |
61.6,69.2,72.2,127.1, 129.7, 136.9, 143.4; FAB-MS m/z 260.0 (M +HJ", caled 260.1).
(S)-1-Benzyloxy-2- [(tert-butyldlphenylsﬂyloxy)methyl] -6-N-(p- toluenesulfonyl) 6-
aza-3,9-dioxa-11-undecanol (5a) : A mixture of sulfonamide 4 (4 8 g, 183 mmol),
tosylate 3b (113 g, 18.3 mmol), and anhydrous K,CO; (7.6 g, 55 mmol) in DMF (100
mL) was refluxed for 2 days with ngorous stirring. After cooling to room temperature,
the solid was removed by filtration, and the filtered ‘solutioﬁ was concentrated. The
residue was purified by column chromatography (1:1, hexanes-ethyl acetate) to give 5a
(8.4 g, 65%) as coloriess oil. [0]*p -3.93 (¢ 112, CHC13); 'H NMR (CDCls) § 1.07 (s,
9H), 2.41 (s, 3H), 3.38-3.76 (m, 17H), 4.54 (s, 2H), 7.2‘5-7.46 (m, 13H), 7.67-7.73 (m,
6H); ’C NMR (CDCl3) 8 19.6, 21.9,27.2, 49.0, 49.2, 62.1, 63.7, 69.8, 70.1, 70.4, 72.7,
73.8, 8'0.4, 127.6, 1.28.00, 128.04, 128.1, 128.8, 130.0, 130.1, 133.75, 133‘.79, 136.0,
137.3, 138.6, 143.6; FAB-MS m/z 706.3 (M + HJ', caled .706.3); HRMS caled
706.3234 for C3oHs;NO,SSi ([M + H]"), found 706.3259. .
(S)-2-[(iert-Butyldiphenylsilyloxy)methyl]-6-N-(tholuenesulfonyl)-6-aza-3,9-dioxa-
1,11-undecanediol (5b) : Aﬁ ethanol (56 mL) solution of tosylate 5a (8.4 g, 11.9 mmol)
was subjected to hydrogenolysis in the p_resence of 10% Pﬂ/C (1.5 g) for 12 h at room
temperature under balloon—ﬁlled hydrogén atmosphel;e. Filtration of the catalysf and
evaporation of the solvent gave Sb in quantitative yleld [o]*p -10.87 (c 7.56, CHC13)
lH NMR (CDC13) 6 1.06 (s, 9H), 2.42 (s 3H), 3.16-3. 76 (m, 17H) 7. 28 7.31 (m, 2H),

7.38-7.45 (m, 6H), 7.66-7.71 (m, 6H); BC NMR (CDCl3) 6 19.6, 21.9, 27.2, 49.4, 49.9,
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62.0, 62.9, 63.6,A69.7, 70.3,73.1, 81.8, 127.7, 128.2, 130.1, 130.2, 133.5, 133.6, 136.0,
136.5, 143.9, FAB-MS m/z 616.2 (M + HJ", caled 616.‘3). |
' (R)-l,11-Bis(methansulfonyloxy)-2-[(tert-butyldiphenylsilyloxy)methyl]-6-N-(p-
toluenesulfonyl)-6-aza-3,9-dioxaundecane (6). To a pyridine (20 mL) solution of 5b
(7.3 g, 11.9 mmol) at 0 °C was added methanesulfonyl chloride (2.8 g, 24. mmol), and
the resulting mixture was stirred ovemighf. Thé reaction mixture was poured into a
mixtﬁre of ice (50 g) and 2 N HCI (25 mL), and then it was extracted with CH,Cl, (3 x
40 mL). The organic layer was washed with brine, dried over MgSOy, and concentrated.
Purification of the residue by flash chromatography (4:1, hexanes-ethyl acetate) gave 6
(7.4 g, 81%). [a]st -8.07 (¢ 9.00, CHCLs); '"H NMR (CDCl3) 8 1.07 (s, 9H), 2.41 (s,
'3H), 3.018 (s, 3H), 3.021 (s, 3H), 3.30-3.37 (m, 4H), 3.60-3.71 (m, 9H), 4.27-4.30 (m,
3H), 4.41-4.46 (m, 1H), 7.27-7.30 (m, 2H), 7.39-7.47 (m, 6H), 7.65-7.70 (m, 6H); 13C
NMR (CDCl3) 8 19.6, 21.9, 27.2, 37.8, 38.0, 49.2, 49.4, 62.3, 69.1, 69.3, 69.7, 70.4,
78.7,127.5, 128.3, ‘130.1, 130.4, 133.2, 133.3, 135.9, 136.9, 143.9; FAB-MS m/z 772.2
(M +HT', caled 772.2). |
(S)-2-[(tert-Butyldiphenylsilyloxy)methyl]-4,10,16-tris-(p-toluenesulfonyl);4,10,16-
triaza-1,7,13-trioxacyclooctadecane (8): Bis-sulfonamide 7(0.1- g, 0.24 mmol) and
dimesylate 6 (0.18 g, 0.24 mmol) in benzene (1.4 ml) are added to a refluxing mixture
of tetra-n-butylammonium iodide (25% mol), 7 % aqueous lithium hydroxide (1.4 ml),
and benzene (9 ml). The vigorously stirred mixture is heated under reflux for 7 days, the
organic layer is separated and the solvent is removed under reduced pressure. The solid
is washed with methanol and filtered off. Purification by flash chromatography on silica
gel (2:1, hexane-ethyl acetate) afforded 8'(0.1 g, 45 %). [a]'% -15.7 (¢ 0.25, CHCL); 'H

NMR (300 MHz, CDCL3) 6 1.0 (s, 9 H), 2.3 (s, 3H), 2.42 (d, 6H), 2.9-3.0 (m, 1H), 3.2-




© 2000 American Chemical Society, J. Org. Chem., Lee jo000766h Supporting Info Page 6

3.6 (m, 23 H), 3.7 (t, 1H) 7.3-7.4 (m, 12 H), 7.6 (q, 10 H); *C NMR (CDCls, 75 MHz)
0 19.1, 21.4, 26.7, 45.9, 49.3, 49.5, 49.7, 51.4, 63.5, 66.0, 69.5,V7O.O, 70.5, 70.6, 70.8,
77.4, 80.0,v126.9, 127.1, 127.7, 129.6, 129.7, 129.8, 133.0, 135.4, 136.0, 136.3, 136.5,
143.2, 143.3 ; FAB-MS m/z 991.39 ([M+H]+, calcd 991.35).
[4,10,16-Tris-(p-toluenesulfonyl)-4,l0,16-triaza-l,7,13-triqxa-cyclooctadec-2-yl]-
methanol (9) : A solution 58 mg (0.06 mmol) of 8 in 5 ml of THF was treated with 0.03
ml of a 1.0 M solution of tetrabutylammonium ﬂuofide in tetrahydrofuran at room
temperature for 3 h. The reaction mixture was dried over MgSO4 and concentrated.
Purification by flash chromatography on silica gel (1:1, hexane-ethyl acetate) afforded 9
(40 mg, 91%). mp 69.0-70.3 °C; [a]*p -7..5'7 (c 0.81, CHCL3); 'H NMR (300 MHz,
CDCl;) 8 2.44 (s, 9H), 3.24-3.40 (m, 12H), 3.53-3.80 (m, 13 H), 7.32 (t, 6H), 7.68 (q,
6H); °C NMR' (CDCl3, 75 MHz) 3 21.4, 29.6, 49.4, 49.6, 49.8, 50.0, 50.1, 60.6, 68.5,
70.4, 70.5, 70.6, 70.9, 79.1, 126.9, 127.0, 127.1, 129.7, 129.8, 135.6, 135.8, 136.3, _
143.4, 143.5, 143.6 ; FAB-MS m/z 754.25 ([M+H]", calcd 753.25) ; HRMS cacld
- 754.2502 for C34H47N3OIOS3 ([M+Hj)+, found 753.2511.
(S)-1-0-(tert—Butyldiphenylsilyl)-3-0-(p-toluenesulfonyl)2-0-[2-(p-
toluenesulfonyloxy)ethyl]- glycerol (10) |
To the solution of 0.8 g (1.8 mmol) of 3a in 10 ml of EtOH was added 0.25 gof 10 %
Pd/C. The atmosphere of the reaction was exchanged for hydrogen gas and the reaction
mixture was stirred at room temperature for 24 h. The dispersion was filtered off and
washed with CH,Cl, several times. The resulting solution was concentrated under
reduced pressure. Purification by flash chromatography on silica gel (2:1, hexane-ethyl
acetate) afforded diol (0.6 g, 94%). [0]®p -17.6 (¢ 2.10 : CHCl3); 'H NMR (300 MHz,

CDCL) 6 1.05 (s, 9H), 3.52-3.73 (m, 11H), 7.37 (q, 6H), 7.67 (d, 4H); °C NMR




© 2000 American Chemical Society, J. Org. Chem., Lee joO00766h Supporting Info Page 7

(CDCls, 75 MHz) 6 19.0,26.7, 61.8, 62.6, 63.4, 71.5, 81.1, 127.6, 129.7, 133.0, 133.1,
135.5 ; FAB-MS m/z 375.12 ([M+H]", calcd 3.74.55). To an ice-cooled solution of 0.9 g
(2.58 mmol) of diol in 10 ml of pyridine was added portionwise with stirring 1.2 g (6.2
mmol) of p-toluenesulfonyl chloride. After standing in a refrig-erator for 24 h, the
reaction mixture was diluted with ether, saturated with NaCl_? dried (MgSQy), and |
concentrated. Purification by flash chromatography on silica gel (3:1, hexane-ethyl
acetate) afforded 10 (1.5 g, 83%). [a]®p -9.35 (c 4.28, CHCls); 'H NMR (300 MHz,
CDCl3) 8 1.02 (s, 9H), 2.40 (d, 6H), 3.54-3.60 (m, 5H), 4.02 (t, 3H), 4.16-4.20 (dd, 1H),
7.25-7.44 (m, 10H), 7.59 (d, 4H), 7.76 (t, 4H); °C NMR (CDCl;, 75 MHz) & 18.8, 21.3,
21.4, 26.5, 61.9, 67.7, 68.9, 69.2, 78.0, 127.6, 127.70,{127.74, 129.6, 129.7, 1324,
132;5, 132.6, 132.7, 135.2, 135.3, 144.6, 144.7; FAB-MS m/z 682.89 ([M+H]", célcd
682.92). -
(S)-Z-[(tert-Butyldiphenylsilyloxy)methylj-4,10-bis(p-toluenesulfonyl)-4,10-diaza-
1,7-dioxacyclododecane (11). Bis-sulfonaﬁide 7 (1.0 g, 4 mmol) and ditosylate 10 (1.7
g, 25 mmol) in benzene (15 ml) are added to a refluxing mixture of tetra-n-
butylammonium iodide (25% mol), 7 % aqueous lithium hydroxide (15 ml), and
benzene (90 ml). The vigorously stirred mixture is heated under reflux for 7 days, the
organic layer is separated and the solvent is removed under reduced pressure. The solid
is washed with methanol and filtered off. Puriﬁcation by flash chromatography on silica
gel (3:1, hexane-ethyl acetate) afforded 11 (1.3 g, 70%). mp 65.3-67.3 °C; [o]®p -16.7
(c2.10, CﬁCl_-;); '"H NMR (300 MHz, CDCl) 6 1.05 (s, 9H), 2.43 (s, 6H), 2.99-3.02 (m,
2H), 3.16-3.24 (m, 2H), 3.31-3.37 (m, 3H), 3.47-3.72 (m, 10H), 7.63-7.72 (m, 8H); *C
NMR (CDCl3, 75 MHz) 19.0, 21.2, 26.6, 49.7, 50.3, 51.3, 52.7, 58.0, 64.0, 69.3, 69.7,

70.6, 78.0, 78.8, 127.1, 127.3, 127.5, 127.6, 129.5, 129.6, 133.0, 133.1, 134.7, 135.4,
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135.6, 143.1, 143.2 ; FAB-MS m/z 751.2 ([M+H]", calcd 751.04).
[4,10-Bis(p-t0luenesulfonyl)-4,10;diaza-1,7-dioxacyclododec-2-yl]methanol 12): A
solution 0.4 g (0.5 mmol) of 11 in 15 ml of THF was treated with 0.3 ml of a 1.0 M
solution of tetrabutylammonium fluoride in tetrahydrofuran at room temperature for 3 h.
The Areaction mixture was dried over MgSO, and concentrated. Purification by flash
chromatography on silica gel (1:4, hexane-ethyl acetate) afforded 12 (0.27 g, 99%): mp
175.2-177.0 °C; [o]p +15.6 (c 0.83, CHCl3); 'H NMR (300 MHz, CDCly) 2.44 (s,
~ 6H), 3.04-3.36 (m, 7H), 3.53-4.09 (m, 10 H), 7.29-7.34 (m, 4H), 67.69 (d, 4H); °C
NMR (CDCl;, 75 MHz) 821.4, 50.7, 51.4, 51.5, 51.9, 62.7, 67.3, 70.5, 71.0, 78.3,
127.31, 127.33,129.7, 129.8, 134.8, 134.9, 143.5, 143.6 ; FAB-MS m/z 513.17 ((M+H]",
caled 513.17) ; HRMS cacld 513.1729 for C,3H3,N,0,S, ([M+H])+, found 513.1744.
Crystal Data: M;= 512.63, monoclinic, P2, a = 6.0853(4) A, a = 90°, b =13.7666(9) A,
B =95.5070(10)°, ¢ = 14.4567(10) A, y=90°, V = 1205.50(14) A%, Z = 2, Degpeg = 1.412
Mg/m’, F(ood) = 544, p(Mo Ko) =32 em™, 4= 0.71073 A, T = 243 K, Rl = ‘~o.o4‘17

and wR2 = 0.1121 for 2816 absorption corrected reflections with >2a(D).
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COWWaNrMON~NNT S OV OoOWNN =W o - XPNI
. SEETRANRYSE  ISIShRESH 2 Frctng 1
8 gRAfdLRRRERYE SRrE<ed R
B e R i T I F2 - Acquisition Parameters
(. \ i / | Date_ 980430
‘\\” l [ Time 19 16
| INSTRUM spect
PROBHD 5 om QNP SH
PULPROG 29pg30
10 32768
SOLVENT <oc13
NS 240
0s 2
SWH 19607 844 Hz
FIORES 0 538384 H2
AQ 0.8356340 sec
RG 1149.4
DL} 25 900 usec
113 4.50 usec
3 300.0 K
012 0.00002000 sec
PLI3 17 00 a8
0t 1.00000000 sec
CPOPRG2 waltz16
pCPO2 100 00 usec
SFO2 300 1301000 WHZ
NUC2 1H
PL2 -1.00 o8
P12 16.00 aB
P1 : 6.10 usec
- 3 4.50 usec
SFO1 75. 4760988 Wz
NuCy 13C
PL1 -3.00 08
o1 0.03000000 sec
F2 - Processing caramerers
St 32768
SF 754677650 MHr
Wow En
SS8 Q
Le 120 2
6B 0
PC 1.40
1D NMH glot pdrameters
L L cx 20.00 c»
Fip 220.000 pom
Fi 16602.91 Wz
Fap -10.00C pom
f A T ¥ T T T T T T v T T T T v T T v ¥ T T T Fa <754 68 ne
uom -00 150 100 50 0 PPMCN 11 50000 ppm/cm

HZ2CN RAR7 RA7937 H2/cm
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B899y :::xg;:.ﬁ“ﬂﬂ:x:e IR'SEE“‘;%‘?’S;; 8
5 P EE §32735838R483 AeRiggrigatd 3
a ~ @ NN YT Mo WO~ ~ W@ W0 00 DD S
~~ L N A N A A N NP TR MmO mEaO@mmm - Current Data Parameters
[ | )/2)/14;)) J \i | ' P :::io nlcul\u:
\ PROCNT 1
F2 - Acguisilion Parameters
Oate _ 980501
Time 14 04
INSTAUM - specL
OH PROBHOD 5 mm QNP iM
' PULPROG 1930
\] 16384
. SOLVENT coci3
/O (@) NS 16
SI 0s 0
Ph// OBn - ’ SHH 5787 037 mz
FI10RES 0 353211 2
Ph AQ 1.4156276 sec
RG ’ 64
3a ) ow 86 400 usec
13 4 50 usec
TE 300 O K
01 1 00000000 sec
Pi 12 80 usec
OE 4 30 usec
SFO1 300 1319886 MH2
NUCt i
ALY -3 00 a8
F2 - Processing parameters
§1 16384
SF 300. 1300075 W1z
WOW EM
5sB 0
L8 ¢ 20 nz
G8 Q
PC 1.00
i . S 1D NMA plat parameters
cx 21.00 cm
J I JL | Fip 11.000 pom

Fi 3301 43 Hz
F2p -0.500 pom
F2 -150.07 Hz
. PAMCN 0 54762 ppm/cm
3 gl 18 8 25 8 HICM 164.35690 Hz/cm
2 B e 2re n
g = o~ m|— @
MMM MM AL MM M I R R e B I a A A RS R a A R A RS R s s s s e a e a e S s ]
ppm 10 8 6 4 2 0
Current Data Farameters
NAME alconal
WV Q MO~ ~m WO W E Mm@~ O [fo EXPNO 1
Mo O Wl m O NS~ M e~ D - r~
£ R - STanmamn~a s e PROCND '
8 AARALERS ERR2RIRE3 g @
e e e e e e ] F2 - Acquisition Parameters
\\\l /// l\L \\ ' // | I Date . 930430
: ~. | Time 21 t6
| x, //i ( | P INSTRUM sgect
PROERD S mm GNP tH
PULPROG 29pg30
10 32768
SOLVENT coci3
N5 240
0s 2
S 19607 B44 nr
F IBRES Q 598384 M2
AQ 0 8356340 sec
RG 81492
DwW 29 500 usec
OF 4 90 usec
1 300 0 x
ute 0.00002000 sec
BLI3 17 00 o8
o3 1.00000000 sec
CPOPRG2 walt216
PCPB2 100.00 usec
SF 02 300 1301000 MHZ
NUC2 jid
L2 -3 00 08
pLIR 16.00 ud
a1 B 10 usec
OE 4 90 usec
SF 75.4760968 Wriz
NUC1 13C
Pt -3 00 uB
011 0.03000000 sec
F2 - Processing parameters
St 12768
SF 745 4677540 Mz
WOW EN
558 4]
L8 120 12
: 68 0
ec 140
' . X . 1D NMR glot parameters
{x 20 00 m
. Fir 220 00U wpm
Fi 16602 41 te
Fer -10 000 upm
F2 154 68 ne




eom
7.8635
7.8359

]

poszgesnegmEDe
2825324048893 33¢
BRRES93832458¢2
coeTemmMmmMmmMmmmm

~
-
~

3.5904

———2.4304

S

S

1.1483

- =
3 g g (= e &
H @ f  fe ~N o
A Ra s s S L a e s e A e e e s s A AR LSS AR A S A RS LR AR AARAAREASARAAS RARARAAARAARRAARARS RARRA
popm 10 4 2
DT O UDOD M0 O N O AV - T e T BT R 4 v ow oy
CMWYT IT~NT T OT T m ~
< SEB3I5EEE853 dYFSUENTS AR
a2 TON N O MA@~~~ oNwWwOMmaD~M 5 — @
TMMT MO NN NN mnggmggmw gr\l“
W et v e v o we e we W= W N
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Current Data “arameters

NAME 980706

EXPNO 1

PROCNO 1

F2 - Acoquisition Parameters

Date_ 980706

Tine 15.14

INSTRUM s0ect

PROAHD - G mm Dual ‘2

PULPROG 2930

0 165384

SOLVENT coci3

NS 9

0s * 0

SWH 6172.839 Hz

FIDRES 0.376760 H2

A 1.3271540 sec

RG 5.9

L] 84.000 usec

23 4.50 usec

TE 300.0 X

D¢ 1.00000000 sec

Py 13.00 usec

OE 4.50 usec

SFO1 300. 1318534 NHZ
. NuCt H

PL{ -6.00 d8

F2 - Processing parameters

SI 16384

SF 300. 1300000 MHz

WON EN

558 0

La 0.30 ¥z

G8 ]

PC 1.00

10 NMR plat parameters

<x 21.00 cm
Fip 11.000 aor
F1 3301.43 42
Fep -0.500 pom
F2 -150.07 Hz
FPMCM C 54762 oon/cm
HICH 164 ,3569C Hz/cm

- Current Data Sarameters

NAME 980706
EXPNO 13
PROCND 1

F2 - Acguisition Parameters

Date_ 920706
Time 15.19
INSTRUM soect
PROBHD 3 mm Dual 13
PULPROG- 790930
10 32758
SOLVENT coc13
NS 151
0s 2
SWH 23809.523 H7
FIORES - 0.726609 ~z
AQ 0.6881780 sec
RG 4096
oW 21 000 usec
413 4.50 usec
TE 300.0 %
012 0.00002000 sec
P13 13.50 o8
0t 1.00000000 sec
CPOPARG2 waltzi6
PCPD2 100.00 usec
SFo2 300. 1312005 M=z
Nuc2 1
P2 -6.00 4B
PLI2 12.00 o8
Pt S.40 usec
[v'3 4.50 usec
SFOt 75.4772501 MH7
©ONUCS 3c
Ly -6.00 g8
011 0.03000000 sec
F2 - Brocessing parametars
S1 32768
SF 75.467773¢ MM
WON EM
558 0
L8 130 4r
8 0 .
PC 1.00

10 NMA plot parameters

l cx 22 00 ¢
ﬂ Fip 210 000 ocom

Vie | . Froooc 1584823 2
Fap -10 000 oom

F2 -754 59 42




© 2000 American Chemical Society, J. Org. Chem., Lee jo000766h Supporting Info Page 13

FOI358Y 3 NpI823383¥8382:% 3
& WY N QS 2 R IR R e -
s AR PGS g Y b REEBGBnSTSIIFT=23TS =)
a [N n e R R R L R I K N I VY 2 furrent Data Parameters
1\ \ /! / NAME 980603
N EXPNO 1
\ ' . PROCNO 1
F2 - Acauisition Parametars
Date _ 9806013
Time 13 34
INSTRUM soect
PROBHD 5 mm GNP (H
PULPROG 7930
— 10 16384
TsN o) OH :(;LVENY cnc;:
|
H 4 0S 0
SWH 5787 037 Hr
FIORES 0.353213 Wy
Al 1.4156276 sec
RG 181
L] 86.400 usec
CE 4.50 uset
TE 30¢.0 K
o1 1 00000000 sec
41 12.60 usec
QE 4 50 usec
SFOY 300 1319886 MH2
NUC1 . tH
PLY -3.00 ¢B
F2 - Processing parameters
S1 16384
SF 3001300075 MMz
now EM
558 0
L8 0.20 B2
GB 0
PC t.00
10 NMA plot parameters
cx 21.00 cm
J L - FiP 11.000 opm
+ A . F1 3301.43 Hz
FeP -0.500 pom
F2 -150.07 Hz
PPMCHM 0.54762 gom/cm
3 gl olg) (o S HZCM 16435690 Hz/cm
s Irsd Q @lwl [~ 1=
£ o o nlw] e -

IASASAARARS ASAAAARARAAASRSASALS MRS AR AREAL R AR RS S AR R AR ARG A AS AEA R R A A aE AR A SRS ARS AR As]

pom 10 8 [} 4 2 0
Current Oata Parameters
NAME 980603
2 3 8% o888 3 a @ EXen0 )
g M © Wo T OO0 A @ - PAOCNO 1
a [aa T TN - BN NSO Ng - o -
T m A M~ S~ W - oy
PR = 4 F2 .- acouisit:ion Parameters
| ! i Date_ 980603
| ' / . Time 11.38
| ! INSTRUM spect
PROBHD S em GNP W
PULPROG 290930
10 32768
SOLVENT coc13
NS 121
os 2
SNH 19607 Bd4 Hr
FIORES 0 598384 Wz
- AQ 0.8356340 sec
RG 2298.8
ow 25.500 usec
CE 4.90 usec
3 300 0 x
012 0.00002000 sec
PL13 17.00 ¢8
01 1 00000000 sec
CPOPRG2 waltz 16
PCAD2 100.00 usec
5F02 300 1301000 MMy
NUC2 1H
e -3 00 a8
LI 16.00 ¢B
P1 6.10 usec
0E . 4 50 usec
SFO1 75 4760988 MMz
NuCt 11C
L8] -3.00 08
D1t 0 03000000 sec
F2 - Processing parameters
SI 32768
SF 75 4677525 WMz
WOW EM
. 558 ]
Le 1.20 Hr
c:] 0
C 140
1 NMR plpt garamaters
o B NSNS

nnp
F1 LEEO2 90 Hy
Fap -10 000 gom
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T PR L L L R E R e L FE R R R T L
g ABERRENISNYEERATARERI FRARCEYR RGN A%E £
'I\N\N!\N\NTT'\P\T\!\\’\'\V‘YJ TTmmmmmTTmmrwmmmmmnfwrﬁmNm .-
&\“‘ ,—/' —= . ] Currenl lata Carampiers
R . \ ~ N NAME 9p0722
EXPNO 3
BROCNO 1
ﬁ F2 - Acaquisition Parameters
o) OH Date_ 980722
Time 15.43
INSTRUM soect
TS_N PROBHD 5 mm Dual 13
PULPROG 2¢30
OBn 10 16384
O SOLYENT CoC13
NS 16
0s ()
- SWH 6172.839 2
O FIDRES 0.376760 42
>LS/ AQ 1.3271540 sec
AG 90.5
ph// J 53 . on 81.000 usec
Ph (3 4.50 usec
TE . 300.0 ¢
R 04 1.00000000 sec
Py 13.00 usec
OE 4.50 usec
SFO1 300. 1318534 NHz
NUCt 1H
PLY -6.00 d¢8
F2 -~ Processing parameters
SI 16384
SF 300. 1300000 M-2
WO EM
558 0
L8 0.30 H2
G8 0
PC 1.00
10 NMA glot parameters
cx 21.00 ¢m
FiP 11.000 oom
F1 3301.43 4z
L _JL\ A \ f FeP -0.500 oom
F2 -150.07 W2 -
PPMCH 0.54762 pom/cn
HZICM 16435690 Hz/cm
i 3|3 8 B 8|3 =
H w| (o i ~ |- o)
T T T T T ereT YT TeT T T T T T T TN T TR R T T Y T T T
opm 10 8 6 4 2 0
Current Data Parameters
NAME 9ed722
eS8 EEAT288 RROCI8AFETASE IBe £ono n
€ ST MAUWINWVWIN—~~ OIYOWVON—OINANIW®D ~ @ CROCND 1
8 MGG OMAG OGRS ANy gn~NOEONgGogN=0® Q=
TAAMMIMAOANNNNNNN RNASAN~NOO0QOOOST S ooy - .
P I I IR P IR IR IR S IR S o] f2 - Acouisition Parameters
Date. 980722
Time 15.47
INSTAUM soect
PROBHD § o Dual 13
PULPROG 290930
0 32768
SOLVENT €aC13
NS 485
05 2
SHH 23809.523 H2
F1DRES 0.7256609 4z
AG 0.68817p0 sec
AG 2048
oW 24 000 ysec
313 4.50 usec
TE 300.0 X
012 0.00002000 sec
PL13 13.90 o8
01 1.0000000C sec
CPOPAB2 waltz16
PCPO2 100.00 usec
SFO2 300.1312005 MHZ
NuC2 1H
L2 -6.00 d8
PLI2 12.00 dB
3} 5. 40 usec
0€ 4,50 usec
SFO1 75.4272501 NHz
NUCY 13
PLI1 ~§.00 08
ot 0.03000000 sec
Fg - Processing carameters
St 32768
SF 75.4677574 M-
WON EM
ssB o
L8 + 30 Wy
.} 0
pC 1.00

1D NNA plot parameters

_\l

(4 22 00 ¢

I L c1p 220 000 cor
- Fu 16602 91 +1

Fop 10 00C ogr

Fa 754 68 2

oM 1 dwahs anwm/irm



~ MM Q -1 ~ N e MR o - m ~ -3~ -
338239554 EYRRSBER 823383835599 31°% &3
o A i mfEMAMEAMOAMI MMM MO OMmMOMmo — -

Current Deta Parameters
NAME sjong-2
EXPNO . 1

{

PROCNC 1
€2 - Acauisition Parameters
ﬁ Oate_ 980610
O OH - Time 14.00
INSTAUM soect
: PROBHD 5 mm Oual {3
PLLPROG 1930
R T0 16384
SOLVENT coci3
OH NS . 16
0] - C s 0
. SNH £172.839 H2
FIDRES 0.376760 Hz
A0 1.3271540 sec
O . PG 90.5
o 81.000 usec
5b ! . OE 4.50 usec
TE 300.0 X
01 1.00000000 sec
Pt 13.00 usec
OF 4.50 usec
5F0% 300.1316534 MHT
NUC1 H
pLY -6.00 ¢8
F2 - Processing parameters
51 16384
SF 300. 1300000 MH2
wON EM
SS8 ¢
[%:] 0.30 Hz
- 8 0
PC 1.00
10 NMA plot perameters
ox 21.00 cm
’ FiP 9.000 oon
: 1] 2701.17 H2
L L \ Fap -0.500 oom
<2 -150.06 Hz
PPMCM 0.45238 oon/cm
HICM 135.77310 Hz/¢m
gl (=2 a8 e 8 <
w wlev 2 w ~ | o
;”.....r.lvn.....',.v....v..,-....-...,.....r...l.....‘...'.......-vl.'-...".T'.....-..Ir...
opm 8 7 6 ] 4 k] 2 i
Current Data Parameters
NAME 980723
220258359 123385882983 553 o &
g me ¥ naeuinag -~ e R S A emne PROCNO 1
g L EEEEEERE SReeNZTINGYY €82
- T F2 - Acguisition Pararmeters
N2 1 2 2 S A
Time 15.82
INSTAUM spect
PROBHD S mm Dual 13
PULPAOG 290930
0 32768
SOLVENT cBC13
NS 101
s 2
SWH 23809.523 W2
FIORES 0.726608 Hi
AQ 0.6881780 sec
RG 4096
on 2% 000 usec
0F 4.50 usec
TE 300.0 K
012 0.00002000 sec
PLI3 13.50 ¢8
0t 1.00000000 sec
CPOPRG2 walit216
PCPD2 100.00 usec
SFO2 300. 1312005 NH21
NuC2 1H
M2 -6.00 o8
PL12 12.00 d8
R 5.40 usec
0E 4.50 usec
SFO1 75.4772501 MH?
NUCH 13C
PL1 -6.00 a8
o1 0.03000000 sec
£2 - Prgcessing parameters
S 32768
SF 75. 4677595 MH2
WDN EM
598 0
[8:} £.00 Wy
GB 0
PC . 1.00
{0 NMR plot parameters
cx 22 00 cm
. " P 220 vog oom
- " , 1 16602 91 2
Fap -10 000 gon

F2 -794 58 Hr
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~ T U AQ ™M w - YTVO NN~ YAOY~NQMONNNM @O ~ o -
: BRRQTRBICRRNACE BacAfoRERISESRCRACERT  f
a 0w WU WWwwmw < I MMuAuo VRN MOV EREEOd N (=]
N AN N AN AN SN N NN~ TT o ETTMMMME MO MMe e .o N & - . Current Data Parameters
M %) I = NavE 980725
Ll NV%/// o )
} l\ PACCND 1
F2 - Acquisition Parameters
Date_ 980725
™\ Tine 10 38
O OMS : : INSTAUM spect
- PROBHO 5 mm ONP 1M
PULPAOG 2930
. 10 16384
Ts—N . SOLVENT coc13
OMS NS 17
e} 0S 0
: SHH 5787.037 Hz
’ FIDAES 0.353213 Hz
a0 1.4156276 sec
o : RG 54
oW B86.400 usec
>le/ DE 4.50 usec
~ i3 300.0 X
Ph” / : 01 “1.00000000 sec
Ph 6 3] 12.50 usec
3 4 50 usec
SFO! 300. 1319886 M-z
NUC 1 1
oLy -3.00 g8
F2 - Processing parameters
S 16384
SF 300.1300075 Mz
WO EN
558 0
L8 0.20 Wz
. B 0
) : PC 1 00
10 NMR plot parameters
X 21 00 cm
Fip 11.000 ofm
F1 3301 43 M2
Fap -0.500 pom
F2 -150.07 Wz
<ol PPAMCH 0.54762 pom/cm
3 IR S El 18] [8 S 2 HZCM 164.35680 Hz/cm
¢ e 82 B E Ig g g
£ wallwle e o] [«] fwo L] o

pom 10 8 6 4 2 4]

Current Data Parameters

NANE 980725
5292885358 2 OOS0BC0B5Y8IR3E B o0 3
3 M I ITNR OO~ ~ TN DA~ OITM OMO AROCNG 1
= g@aﬁ%%@@aa E',:’,:ﬁﬁ%%%%m%%’?-.ﬁ gme F2 - Acauisition Parameters
{ g ‘ \ / Oate _ 980725
> \ ™= Time 10.43
SN Y
PROBKD G mm GNP {H
PUL PROG 290930
10 32768
SOLVENT cncil
NS 452
0s 2
SHH 19607 .844 Hr
FIORES 0.598304 Hz
0 0 8356340 sec
AG 362
Ow 25.500 usec
ot 4 50 usec
TE 300 0 «
012 0.00002000 sec
PL1d 17.00 a8
o1 1.00000000 sec
CPOPAGR walt216
PCPO2 100,00 usec
SFo2 300 1301000 MHz
NUC2 1H
pL2 -3.00 aB
PLi?2 16 .00 0B
Py 6.10 usec
DE 4 50 ysec
SFO0% 75.4760988 MW7
NUCY 13C
PLY -3.00 08
D1y 0.03000000 sec
F2 - Processing paramsters
51 32768
5F 75 4677578 MHz
WK 1]
558 0
L3 130 vz
GB 0 ‘
2o 1 a0
| l 10 NMA glot parameters
Cx 20 00 cm
A Fip 220 000 opm
Fi 16602.90 Hr

Fae -10 000 oom
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Current Data Parameters

NAME
EXPNO
PROCNO

2j-867j-1

1
1

F2 - Acguisition Parameters

Oate_ 990119
Time 14.40°
INSTRUM spect
PROBHD S mm Dual- 13
PULPROG 2930
T0 18384
SOLYENT coc13
NS 16
0s . 0
SHH 6172.839
FIORES 0.378760
AQ 1.3271540
RG 1024
% 81.000
OE 4.50
TE 300.0
01 1.00000000
P 13.00
CE 4.50
SFOY 300.1318524
NUCH 1H
PL1 -6.00

48

F2 - Processing parameters

28 53Y% 993 2828L28 g @ o R
g gE 858 328 Tag¥sgg ¢ g §3
TsN 0o NTs
= =) 4 =3 Y o N
H g |8 g g |2 g‘ g
i m ~ - <l I« w Y
RS B LI RN I SRS S S I e i S B B B S T T
npm. 8 7 & 2 { 0
M -
' N~ - Mo N T oo -} o
o~ wWn Mmoo & <
€ m o vo T omnd ~ <
2 . . .= . .- . =
= 2 8 &R NN S < &
“J.‘m e Wl p
(o LR S At S S pan T — T T —T T T Lam
opm 175 - 150 125 100 75 50 25

51 16384
SF 300. 1300000 MHz
WOW M EM
§SB 1}
u:) 0.30 Hz
B "]
PC 1.00
10 NMA plot parameters
cx 21.00 cm
Fip 9.000 pom
Fi 2701.17 Hz
Fap -0.500 pom

. Fa -150.06 Hz
PPAMCM 0.45238 ppm/cm
HZCM 135.77310 Hz/cm

Current Data Parameters

NANE nts
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 500000

Time 16.32
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG 29pg930

0 32768
SOLVENT coc13

NS 300

0s -2

SKH 19607.844 H2
FIDRES 0.588384 Hz
AQ 0.8356340 sec
A& 5792.8

il 25.500 usec
0 4.50 usec
TE 300.0 K
012 ©.00002000 sec
PLI3 17.00 dB
Dt 1.00000000 sec
CPOPRG2 waltz1§
PCPOZ2 100.00 usec
SF02 300.1301000 KMz
NUC2 1H

L2 -3.00 o8
PL12 16.00 08
P{ 6.10 usec
DE 4.50 usec
SFOY 75.4760988 MMz
NUC1 13C

PLY -3.00 o8
o1t 0.03000000 sec
F2 - Processing parameters
SI 32768

SF 75.4677531 MMz
WOKW EN

58 [

LB 1.20 H2
GB ]

PC 1.40

10 NMA plat parameters

[»4 20.00 cm
FIP 200.000 ppm
Fi 15093.55 Hz
FeP -0.500 ppm
F2 -37.73 Hz
PPMCH 10.02500 ppm/cm
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s BEIEEECIIIREERYR EEEE R R EEEFEE LRSS
L A N A N L MO mOM A MMM MO O MO MmN AN e -

Cureent Data Parsmeters

Ph

_

J

)

] :

i .

P NN
g ~ e 3 |=f I8 &
H o 1m o i - @
- o
haé....,.ré.:.‘.....l...‘v;...[..r......,..'......[.....,...,,..‘..‘..l.........,..‘......l....
3 2 . 0
T ON DOV O T Mo OO NN~ Mmoo Mmoed wn o,
MMM @@aod o T ou~O ~NST NN~V DMOoO XM ~ O
I3 MU MoS oM~~~ oo OowuNoOoOWoO T~ MO I\V«
g MMY WO MO O s~ O oMM~~~ POoOOoOCOqIIOM OO O 0w -
T T MM OIMm MmO u o ml\l\l\l\l\l\'\'\(ﬂwm,mvﬁ'v? [aU RN A Vo)
TICogecadNETD r/,///f \ zéﬁéj:i/) ‘ \ /
'
- ‘ PTPREN i ot l e reesmerintih N
N iy | . seak e ud b daaliia 40 ddas g \laraa, Ladauiins b v

NAME
EXPNO
PROCNO

ej2-21-2
1
i

F2 - Acquisition Parameters

Date_
Time

- INSTRUM

PROBHO
PULPROG
0
SOLVENT
NS

0s

SWH
FIORES
AQ

RG

o

0E

TE

01

Pi

OE

SFOt
NUC!
PLY

990531
15,43
soect

S mm Dual 13
2030
16384
€oc13
a
0
6172.839 Hz
0.376760 Hz
1.3271540
90.5
81.000
4.50
300.0 X
1.00000000
13.00
4.50
300. 14318534
1H
-6.00 d3

F2 - Pracessing parameters

SI
SF
WOW
SSB
Le
GB
PC

16384
300. 1300000
EM
o
- 0.30 Hz
¢
1.00

MHZz

10 'NMA plot parameters

CX
FiP
F1
FepP
F2
FPMCM
H2CM

21.00 cm
9.000 pom
2701.17 Hz
~0.500 pom
-150.06 Hz
0.45238 pom/cm
135.77310 Hz/cm

Current Data Parameters

NAME
EXPNG
PROCNO

ej2-21-2
2
i

F2 - Acgquisition Parameters

Oate 930531

Time 15.45
INSTRUN spect
PROBHD 5 om Dual 13
PULPROG 29pg30

70 32768
SOLVENT €oc13

NS 241

s 2

SH 23809.523 Hz
FIDRES 0,726609 Hz
AG 0.6881780 set
RG Big2

On 21.000 usec
0E 4.50 usec
TE 300.0 K
012 0.00002000 sec
PLi3 13.50 o8
01 1.0000000C sec
CPOPRG2 waltzi6
PCPO2 100.00 usec
SFO2 300.4312005 MHz
NuC2 iH

FL2 -5.00 o8B
PLIZ < 12.00 o8
Pi 5.40 usec
OE 4.50 usec
SFOL 75.4772301 NHz
NUCH 13C

PLY -6.00 dB
011 0.03000000 sec
F2 - Processing parameters
SI 32768

SF 75.4677552 MHz
AOW EM

§s8 0

L8 1.30 Hz
[c1:] 0

PC 1.00

10 NMR plot parameters

X
Fip
Fi

Fap
F2
PPMCM
HZCM

22.00
200.000

15093.55

-0.500

-37.73

9.11364
687.78577

pam/em
Hz/cm
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Table 1. Crystal data and structure refinement for xcdl4.

Identification code xc414
Empirical'fo?mula FC23332N207SZ
Formgla weight . ' 512.63
Teﬁperature _ ' 243(2) K
Wavelength - .‘, 0.71073 A
Crystal system Monéclinic
Space group | P21
Unit cell dimensioné a = 6.0853(4) A alpha = 90°
| b = 13.7666(9) A beta = 95.5070(10)°
c = 14.4567(10) A. gamma = 90°
Volume, Z-  1205.50(14) &7, 2
Density (calculatea) . 0 1.412 Mg/m3
Absorption coefficieﬂtr . 0.268 mm-1
F(000) : : 544
Crystal size : 0.50 x 0.30 x 0.15 mm
6 range fér data collection ' 2.05 to 24,12o
Limiting indices . -6 = ﬁ's 6, -15 s k s 12, -15 = 1 = 16
Reflections cdilected _- 4947
‘:Independent reflections 2816 (R, . = 0.0299)
Completeness to © =‘24.120 ‘ 98.8 %
Absorption correction None
Refinement method . Full-matrix 1east-squa;es on F2

Data / restraints / parameters 2816 / 7 / 326

Goodness-of-fit on F2 . 1.104
Final R iﬁdices [I>20(TI)] Rl = 0.0417, wR2 = 0.1092
R indices (all Qata) ' "R1 = 0.0441, wR2 = 0.1121
Absolute strueture parameter 0.06(10)

s =3

Largest diff. peak and hole 0.454 and -0.309 ed
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: _ . ' 4 ' _ '
~Table 2. Atomic coordinates [ x 10 ] and equivalent isotropic
displacement parameters [Az x 103] for xcd4l4. U(eq) is defined

as one third of the trace of the orthogonalized vij tensor.

x ' ' z U(eq)

S(1) 5232 (2) 4583 (1) 3831 (1) 32(1)
S(2) 4987 (2) 4950 (1) - -1372(1) 51(1)
N(1) 5715 (5) 15223(3) 2914 (2) 30(1)
N(2) 4010 (5) 4696 (3) -389(2) . 42(1)
o(1) 7407 (4) 4408(3) 1151 (2) 44 (1)
0(2) 2806 (4) 5852 (2) - 1304 (2) 34 (1)
0(3) -1501(8) 6473(4) - 536 (3) 85(1)
0(4) 6478 (5) 3704 (2) 3802(2) ) 41 (1)
0(5) 2870 (4) '~ 4543(3) 3842(2) 45(1)
0(6) 7253 (5) 4668 (5) -1305(3) 94 (2)
0(7) 4396 (7) 5947 (3) -1600(3) 69 (1)
c(1) 8056 (6) 5218 (4) 2675(3) - 37(1)
Lc(2) - 8591 (7) 4380 (4) 2056 (3) . 45(1)
c(3) 5435(8) 3864(4) 1072(3) 45(1)
c(4) ' 4585(9) 3766 (4) , 62(3) . 54 (1)
c(5) 1944 (7) 5193 (4) . -204(3) . 39(1)
c(s) - 2316 (7) 6124 (4) . 350(3) 38(1)
c(7) 4225(7) _ 6506 (3) 1823 (3) 35(1)
c(s) 4579(7) - 6160(3) 2815(3) 35(1)
c(9) 394 (8) 6810(5) . 221(3) 56 (2)
c(10) 6288 (6) 5241 (3) 4826 (2) 30(1)
c(11) 4977(7) 5920 (3) 5210(3) 37(1)
c(12) 5799(8)_ 6449 (4) 5979 (3) 41 (1)
c(13) 7946 (7) 6299 (3) 6388 (3) 36 (1)
Cc(14) 9215(7) 5596 (3) 6001 (3) 35(1)
c(15) 8425 (6) 5069 (3) 5222 (2) 31(1)
c(16) 8823 (11) 6875 (5) 7211 (4) ~60(2)
c(17) 3610(6) 4197(3) -2230(3) 33(1)
c(18) 4482(7) 4091 (3) -3071(3) 34 (1)
c(19) 3374 (8) 3560(3) -3769(3) 38 (1)
c(20) 1353 (7) 3119(3) -3660(3) 36 (1)
Cc(21) 517 (7) 3222(4) --2810(3) 43 (1)
c(22) 1608 (7) 3742(4) -2101(3) 45(1) .

c(23) 117(9) 2540 (4) -4426(3) 50 (1)
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Table 3. Bond lengths [A] and angles [°] for xc41l4.

S(1)-0(4)

1.431(3) . 8(1)-0(5) 1.440(3)
S(1)-N(1) 1.640(3) S(1)-c(10) 1.768(4)
S(2)-0(6) 1.427(4) S(2)-0(7) 1.449(5)
S(2)-N(2) 1.630(3) S(2)-C(17) 1.765(4)
N(1)-C(8) 1.465(6) N(1)-C(1) 1.498(5)
N(2)-C(4) 1.464(7) N(2)-C(5) 1.479(5)
0(1)-c(3) 1.410(6) o0(1)-c(2) 1.432(5)
0(2)-C(7) 1.413(5) 0(2)-c(6) - 1.432(5)
0(3)-C(9) 1.361(7) c(1)-c(2) 1.515(7)
c(3)-Cc(4) 1.508(7) c(5)-C(6) 1.517(7)
c(6)-C(9) 1.501(7) c(7)-c(8) '1.507(6)
c(10)-Cc(11) 1.380(6) 'C(10) -C(15) 1.390(5)
Cc(11)-C(12) 1.382(6) Cc(12)-c(13) 1.397(6)
C(13)-C(14) 1.389(6) .C(13)-c(16) 1.486(7)
C(14) -c(15) 1.387(6) - Cc(17)-c(18) 1.379(5)
C(17) -C(22) 1.399(6) c(18)-C(19) 1.371(6)
C(19) -C(20) 1.394(6) c(20) -c(21) 1.382(6)
C(20) -C(23) 1.505(6) c(21)-c(22) 1.368(6)
0(4)-5(1)-0(5) - 120.0(2) 0(4)-s(1) -N(1) 107.09(18)
0(5)-8(1) -N(1) 106.67(17) 0(4)-S(1)-C(10) - 107.73(18)
0(5)-8(1) -c(10) 107.20(18)  N(1)-S(1)-C(10) 107.63(18)
0(6)-8(2)-0(7) 119.4(3) 0(6)-S(2) -N(2) 108.2(2)
0(7)-8(2) -N(2) 107.3(2) 0(6)-5(2)-c(17) 106.2(2)
0(7)-8(2)-C(17) 107.8(2) N(2)-S(2)-Cc(17) 107.4(2)
C(8)-N(1)-C(1) 115.5(3) . C(8)-N(1)-8(1) - 115.6 (2)
Cc(1)-N(1)-8(1) 115.6(3) C(4)-N(2)-c(5) 119.7 (4)
C(4)-N(2)-8(2) 119.0(3) " €(5)-N(2)-8(2) 116.5(3)
€ (3)-0(1)-c(2) 114.2(3) - C(7)-0(2)-C(6) 113.8(3)
N(1)-Cc(1)-C(2) _ 113.8 (4) 0(1)-c(2)-C(1) 113.7 (4)
0(1)-c(3)-C(4) 109.6(4) N(2)-C(4)-C(3) 113.5(4)
N(2)-C(5)-C(6) 113.6(3) 0(2)-C(6)-C(9) 111.8(3)
0(2)-c(6)-C(5) 107.1(4) c(9)-c(6)-c(5) 113.0(4)
0(2)-C(7)-C(8) ©.109.2(3) " N(1)-C(8)-C(7) 113.3(3)
0(3)-C(9)-c(6) : 114.8(5) €(11) -C(10) -C(15) 120.3 (4)
¢(11)-c(10)-8(1) 119.7(3) C(15)-C(10) -8 (1) 120.0(3)
C€(10)-c(11) -C(12) 120.1(4) C(11) -C(12)-C(13) 121.0(4)
C(14)-C(13)-C(12) . 117.7 (4) C(14)-C(13)-C(16) - 121.6(5)
C(12)-C(13)-C(16) 120.7(5) .C(15) -C(14) -C(13) 122.0 (4)
C(14)-C(15)-C(10) 118.9 (4) c(18)-c(17)-C(22) 118.9 (4)
c(18)-C(17)-8(2) 119.0(3) C(22)-C(17)-S(2) 122.0(3)
Cc(19)-c(18)-Cc(17) 120.1(4) ~ C(18)-C(19)-C(20) 121.7(4)
C(21) -C(20)-C(19) 117.4(4) Cc(21)-C(20)-C(23) 120.5(4)
C(19)-C(20)-C(23) 122.1(4) c(22)-c(21)-c(20) . 121.8(4)
C(21)-c(22) -Cc(17) 120.1(4)

Syﬁmetry transformations used to generate'eqﬁivalent atoms:
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Table 4 Anisotropic displacement parameters [A X 10 1 for xc41l4.

The anisotropic displacement factor exponent takes the form:

2 * 2 * %
=27 [ (ha ) U11 + ... + 2hka b Ul2 ]
U1l U22 ~ U33 u23 Ul3 . Ul2

S(1) 28(1) 38(1) 29(1) 3(1) -2(1) -6(1)
S(2) 29(1) 84 (1) 40 (1) -22(1) 8(1) . -18(1)
N(1) 24 (2) 38(2) 27(2) 0(2) 1(1) -2(2)
N(2) 26 (2) 67(3) 32(2) -17(2) -1(1) 0(2)
0(1) 32(2) 65(2) 33(1) 1(2) -1(1) 4(2)
0(2) 36 (2) 40(2) 25(1) 2(1) -6(1) -4(1)
0(3) 67(3) 84(4) - 105(4) -5(3) 14 (2) 10(3)
0(4) 51(2) 28(2) 41(2) 2(1) -3(1) -4(2)
0(5) 25(1) 67(2) 42(2) 7(2) 1(1) -15(2)
0(6) 19(2) 196 (6) 66 (2) -49(3) 3(1) -15(3)
0(7) 100(3) 53(3) 57(2) -12(2) 24 (2) -31(2)
c(1) 19(2) 56 (3) L 36(2) 3(2) 0(1) -6(2)
c(2)’ 29(2) 71 (4) 36(2) 2(2) 0(2) 10(2)
c(3) 47(3) 42(3) 46 (2) 0(2) -1(2) 1(2)
C(4) 51(3) 58 (4) 52(3) ~16 (3) -6(2) 4(3)
c(5) 28(2) 60(3) 27(2) -4(2) 1(1) -5(2)
c(6) 38(2) 51(3) . 25(2) 1(2) o 0(2) 5(2)
c(7n) 33(2) 33(2) ©37(2) 0(2) -2(2)  -1(2)
c(8) 37(2) 39(3) 27(2) -6(2) -1(2) -1(2)
c(9) 44 (3) 80 (4) 43(3) . 7(3) -1(2) 17(3)
c(10) 28(2) 37(3) 24 (2) 7(2) - 0(1) -2(2)
c(11) = 31(2) 46 (3) 33(2) 6(2) 3(2) 7(2)
c(12) 49(3) . 35(3) 39(2) -2(2) 9(2) 8(2)
c(13) 46 (3) 32(3) 31(2) C4(2) 3(2) -11(2)
Cc(14) 30(2) 38(3) 35(2) - 7(2) -3(2) -2(2)
c(15) 30(2) 34(2) 28(2) C2(2) 0(1) 3(2)
c(16) 77 (4) 57 (4) " 45(3) -11(3) 1(3) -10(3)
c(17) 23(2) 43(3) 32(2) -2(2) 0(2) 2(2)
c(18) 32(2) 39(3) 33(2) -1(2) 7(2) -3(2)
c(19) 50 (3) '35(3) 30(2) 1(2) 11(2) 5(2)
C(20)> 38(2) 32(3) : 2 37(2) -6(2) -5(2) 8(2)
c(21) 28(2) 52(3) 49(2) -13(2) 4(2) -12(2)
c(22) 32(2) 71(3) 32(2) -14(2) 9(2) -8(2)

Cc(23) 61(3) 42(3) 46 (3) -12(2) -7(2) ' 3(3)
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Table - 5. Hydrogen coordinates ( =% 107) and isotropic

displacement parameters (52 x 103) for xc4l4.

x y z Uleq)
CH(3) -1882 5963 259 102
H(1A) 9042 5189 3252 45
H(1B) . 8349 K 5830 2363 45
H(23) 10178 4387 1988 55
H(2B) 8253 3769 2359 55
H(3A) 4327 4189 ‘ 1412 54
H(3B) ' 5710 3218 1345 54
H(4A) 5714 3446 -270 65
H(4B) 3275 3348 13 : 65
H(53) 1055 4749 138 46
H(5B) 1098 5343 -798 46
H(63) 3627 6455 : 142 46
H(7A) 3568 7157 - 1801 - 42
H(7B) 5643 6542 1556 42
H(8A) 5448 6647 3185 42
H(8B) 3144 6105 3065 42
H(9a) ‘ 806 7419 543 C 67
H(9B) 102 6958 -443 , 67
H(11a) 3521 6023 4948 44
H(123) 4900 6917 ' 6230 49
H(14A) 10653 5475 6275 42
H(15A) 9319 4602 4966 37
H(16A) 8720(100) 7557 (18) 7080 (40) 72
H(16B) 10270 (60) 6630(50) 7450 (40) 72
H(16C) 8040 (80) 6640 (50) - 7710 (30) 72
H(18A) 5838 4384 : -3164 41
H(193) 3994 3491 -4337 46
H(21A) -836 2927 -2716 52
H(223) 1011 3792 -1527 54
H(233) 540 (90) 2840 (40) -4980(20) 60
H(23B) 620(90) 1880 (20) -4470 (40) . 60

H(230C) -1420(40) 2620(40) -4420(40) 60




