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Melting points were determined on a Fisher-Johns microscope melting point apparatus
and are not corrected. 'H NMR spectra were recorded at 300 MHz and are expressed as

ppm downfield from tetramethylsilane as an internal standard.

2,2-Dimethylhex-4-ynylamine (17a). A solutiori of 1.50 g (10.8 mmol) of
alkyne amide 16a in 25 mL anhydrous dimethyléther was added sl‘owly‘ to a slurry of 1.64
g (43.2 mmol) of LiAlH4 in 75 mL of dimethylether. After addition was complete, the
reaction was heated at reflux for a period of 4 h, cooled to RT, and carefully quenched by
sequential addition of 2.5 mL of water, 2.5 mL of 5 N NaOH, and 10 mL of water. The
mixture was stirred at RT until a precipitate formed, and then the ether layer was decanted.
The precipitate. was extracted with 3 x 50 mL of ether. The combined extracts and decanted
ether were washed with brine, dried over anhydrous K,COj3 overnight, and concentrated
under reduced pressure to afford 1.34 g (99%) of 17a as a clear oil; IR (neat) 3387, 3310,
2959, 2921, 1584, 1471, 1364, 1321 cm-!; 'H NMR (300 MHz, CDCl3) 8 0.91 (s, 6H),
1.78 (t, J = 2.4 Hz, 3H), 2.03 (d, J = 2.5 Hz, 2H), 2.51 (s, 2H); MS (ED m/z (%) 126
(M*+H, 38), 125 (M+, 5), 110 (100); HRMS (EI) Calcd for CgH;5N: 125.1204. Found:
125.1204.

2,2-Dimethylpent-4-ynylamine (17b). This material was prepared in 99% yield
from 1.00 g (8.0 mmol) of alkyne amide 16b and 1.21 g (32 mmol) of LiAlH, in 100 mL
of anhydrous ether, following an identical procedure to that described above for 17a; IR
(neat) 3304, 2960, 2871, 2115, 1675, 1604, 1472, 1367 cm'!; 'H NMR (300 MHz,
CDCl3) 8 0.95 (s, 6H), 2.00 (s, 1H), 2.15 (s, 2H), 2.60 (s, 2H). '

3,3-Dimethylpent-4-ynylamine (17¢). This material was prepared in 75% yield
from 1.50 g (12 mmol) of alkyne amide 16¢ and 1.80 g (48 mmol) of LiAlH4 in 100 mL
of anhydrous ether, following an identical procedure to that described above for 17a; 'H
NMR (300 MHz, CDCl3) 6 1.21 (s, 6H), 1.57 (t, J = 9.0 Hz, 2H), 2.09 (s, 1H), 2.86 (t,
J =9.0 Hz, 2H). '

3,3-Dimethylhex-4-ynylamine (17d). This material was prepared in 91% yield
from 432 mg (3.11 mmol) of alkyne amide 16d and 708 mg (18.6 mmol) of LiAlHy in
100 mL of anhydrous ether, following an identical procedure to that described above for
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17a; IR (neat) 3342, 2966, 2919, 1672, 1566, 1467, 1343 cm-!; 'H NMR (300 MHz,
CDCl3) 8 1.17 (s, 6H), 1.52 (t, J = 9.0 Hz, 2H), 1.78 (s, 3H), 2.85 (t, / = 9.0 Hz, 2H).

2-((4,4-Dimethylpyrrolidin‘-2-ylidene)et_hyl)-3,3,5-trimethyl-l-.
pyrroline-5-carbonitrile (19a). A solution of 51.3 mg (0.180 mmol) of imidoyl
triflate 18,62 33.9 mg (0.270 mmol) of ‘acetylenic amine 17a, 62.0 mg (0.270 mmol) of
triethylbenzylammonium chloride, 8.4 mg (0.036 mmol) of tri-2-furylphosphine, and
0.255 mL (1.85 mmol) of triethylamine in 5 mL Qf Ch3;CN was degassed with argon for 5
min, and was then treatéd with 18.6 mg (0.018 mmol) of Pdy(dba);.CHCl; under an argon
atmosphere. The reaction was then heated to 80 °C, with vigorous stirring, for a period of
45 min, and then concentrated to dryness. The residue was diluted with 100 mL of
CH,Cl,, washed. with sat'd NaHCO; and sat'd brine, dried over anhydrous Na>SOy,
filtered, and concentrated under reduced pressure. The residue was purified by flash
chromatography (silica gel, EtOAc:hexane:Et;N = 10:90:1, to 30: 90 :1) to give 32 mg
- (70%) of 19a as a yellow solid, mp 108-9 °C; R;0.39-0.28 (33% EtOAc/hexane); 'H
NMR (300 MHz, CDCl3) 6 1.15 (s, 3H), 1.16 (s, 3H), 1. 36 (s, 3H), 1.43 (s, 3H), 1.66
(s, 3H), 1.84 (s, 3H) 1.77/1.81/2.34/2.39 (AB, J = 13.5 Hz, 2H), 2.39/2.44/2.45/2.50
(AB, J = 15.0 Hz, 2H), 3.34 (s, 2H), 10.1 (br s, 1H); 13C NMR (75 MHz, CDCl3) &
14.9, 26.3, 28.0, 28.1, 28.2, 29.6, 36.7, 47.5, 51.0, 54.3, 61.9, 62.1, 87.2, 124.9,
164.1, 180.3; MS (EI) m/z (%) 259 (M*, 58), 258 (85), 244 (100); HRMS (EI) Calcd
* for C16H2sN3: 259.2048. Found: 259.2046. o

2-((4,4-Dimet_hylpyri'0lidin--2-yiidene)methyl)-3,3,5-trimethyl-1-
pyrroline-5-carbonitrile (19b). A solution of 52.0 mg (0.185 mmol) of imidoyl
triflate 18, 31.0 mg (0.277 mmol) of acetylenic amine 17b, and 0.260 mL (1.85 mmol) of
Et;N in 3 mL of THF was degaséed with argon for 5 min, and was then treated with a
solution of 21.0 mg (0.018 mmol) of Pd(Ph3P)4 in 2 mL of THF under an argon
atmosphere. After stifring an additional 20 h at RT, the reaction mixture was diluted with
100, mL of CH2C12; washed with sat'd NaHCOs3 and sat'd brine, dried over anhydrous
N a2804, filtered, and concentrated under reduced pressure. The residue was purified by
flash chrornatography (silica gel, EtOAc:hexane:Et3N = 20:100:1) to give 36.0 mg (80%)
of 19b as a white crystal, mp 116-17 °C; Ry 0.64 (33% EtOAc/hexane); IR (neat) 3248,
2955, 2872, 2226, 1619, 1525, 1307, 1184 cm-!; 'H NMR (300 MHz, CDCl3) & 1.16
(s, 6H), 1.18 (s, 3H), 1.27 (s, 3H), 1.66 (s, 3H), 1.68/1.72/2.33/2.37 (AB, J = 13.0 Hz,
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2H), 2.41 (s, 2H), 3.31 (s, 2H), 4.48 (s, 1H); 13C NMR (75 MHz, CDCl3) & 27.3:
27.4, 27.6, 28.1, 29.6, 37.5, 47.3, 50.7, 51.3, 60.5, 64.4, 78.4, 125.0, 163.7, 182.9;
MS (EI) m/z (%) 245 (M*, 30), 230 (100); Anal. Calcd for C;5H23N3: C, 73.43; H,
9.45; N, 17.12. Found: C, 73.20; H, 9.52; N, 16.87.

3,3,5-Trimethyl-2-(pyrrolidin-Z-ylidenemethyl)-l-pyrroline-S-- '

" carbonitrile (19e). Thi-s materiél was prepared in 85% yield from 78 mg (0.28 mmol)
of imidoyl triflate 18 and 34 mg (0.41 mmol) of pent-4-ynylamine (17¢)? following an
identical procedure to that described above for 19b. Chromatography (silica gel,
EtOAc:hexane:EtsN = 20:100:1) gave 51 mg (85%) of 19e as a white solid, mp 110-11

' °C; Ry0.41 (33% EtOAc/hexane); 'H NMR (300 MHz, CDCl3) o 1.19 (s, 3H), 1.28 (s,
3H), 1.66 (s, 3H), 1.69/1.74/2.34/2.38 (AB, J = 13.2 Hz, 2H), 2.00 (qliint., J =73 Hz,
2H), 2.64 (t, J = 7.7 Hz, 2H), 3.59 (t, J = 6.9 Hz, 2H), 4.56 (s, 1H). |
a: Fukuda, Y.; Matsubara, S.; Utimoro, K. J. Org. Chem; 1991, 56, 5812.

4,4,5-trimethy152-((trifluoromethyl)sulfonyloxy)-l-pyrroline-S-

carbonitrile (20). A solution of 173 mg (1.14 mmol) of 2,3,3-trimethy1-5— _
oxopyrrolidine-2-carbonitrile,62 700 mg (3.41 mmol) of 2,6-di-z-butyl-4-methylpyridine,
and 0.379 mL (2.28 mmol) of triflic anhydride in 5 mL of CH,Cl; was stirred at 0 oC
under nitrogen for 20 min. The reaction mixture was poured into 50 mL of a solvent
combination consisting of hexane, EtOAc and Et3N in a ratio of 75:25:1. After -
concentrating under reduced pressure, the residue was chromatographed on silica gel which
had been pretreated with eluent (EtOAC:hexane:Et3N =10:90:1, to 25:75:1) to.afford 197
mg (61%) of imidoyl triflate 20 as a pale yellow oil; R 0.67 (33% EtOAc/hexane); 'H
NMR (300 MHz, CDCl3) 5 1.20 (s, 3H), 1.42 (s, 3H), 1.58 (s, 3H), 2.68/2.74/2.78/2.8_4
(AB, J = 17.3 Hz, 2H). - | |

_ 2-((4,4-Dimethylpyrro_lidi»n-2-ylidéne)ethy‘l)-4,4,5-trimethyl-1-
pyrroline-S-carbonifrile (2’1;1).‘ A solution of 90 mg (0.32 mmol) of imidoy! triflate
20, 60 mg (0.48 mmol) of acetylenic amine 17a, 111 mg (0.48 mmol) of
triethylbenzylammonium chloride, 15 mg (0.0063 mmol) of tfi-2-furylphbsphine, and 0.46
mL (3.2 mmol) of triethylamine in 10 mL of Ch3CN was degassed with argon for 5 rﬁin,
and was then treated with 29 mg (0.032 mmol) of Pd,(dba); under an argon atmosphere.
The reaction was then heated to 80 °C, with vigorous stirring, for a period of 1.5 h, and

S3
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then concentrated to dryness. The residue was diluted with 100 mL of CH,Cl,, washed
with sat'd NaHCOs5. and sat'd vbrine, dried over anhydrous Na;SOy, filtered, and
concentrated under reduced pressure. The residue was purified by flash chromatography
(silica gel) to give 43 mg (52%) of 21a (EtOAc:hexane:Eth =20:100:1) as a yellow solid,
and 31 mg (37%) of byproduct 22a (EtOAc:hexane:Et;N = 30:90:1).

21a: mp 86-7 °C; Rf0.23 (25% EtOAc/hexane); 1H NMR (300 MHz, CDCl3) & 1.06
(s, 3H), 1.17 (s, 3H), 1.18 (s, 3H), 1.33 (s, 3H), 151 (s, 3H), 1.74 (s, 3H), 2.43 (s,
2H), 2.52/2.57/2.63/2.68 (AB, J = 16.2 Hz, 2H), 3.30/3.33/3.34/3.37 (AB, J = 9.0 Hz, -
2H); 13C NMR (75 MHz, CDCls) 8 15.6, 22.5, 23.2, 26.1, 27.8 (two signals), 37.0,
43.3, 46.5, 50.3, 61.2, 73.2, 88.0, 123.0, 160.8, 175.6; MS (EI) m/z (%) 259 (M*, 21),
258 (M+-H, 100); HRMS (EI) Calcd for C;gH,4N3 (M-H): 258.1970. Found: 258.1966.

2-((3,3-Dimethylpyrrolidin-2-ylidene)methyl).-4,4,5-trimethyl-_l-
pyrroline-5S-carbonitrile (21c). A solution of 270 mg (0.950 mmol) of imidoyl
triflate 20, 127 mg (1.14 mmol) of acetylenic amine 17c,‘ and 1.23 mL (9.50 mmol) of
Et3N in 20 mL of THF waé degassed with argon for 5 min, and was then treated with a
solution of 109 mg (0.095 mmol) of Pd(PhsP)4 in 5 mL of THF under an argon
atmosphere. After stirring an additional 16 h at RT, the reaction fnixture was diluted with -
150 mL of CH,Cl,, washed with sat'd NaHCOj; and sat'd brine, dried over anhydrous
N a;SO4, filtered, and concentrated under reduced pressure. The residue was puriﬁed‘by
flash chromatography (silica gel, EtOAc:hexane:Et3N = 10:100:1, to 50:50:1) to give 72
mg (31%) of 21c as a yellow solid and 146 mg (62%) of byproduct 22¢ as a yellow oil.

21c: mp 89-90 °C; R;0.51 (25% EtOAc/hexane); 'H NMR (300 MHz, CDCly) &
1.05 (s, 3H), 1.21 (s, 3H), 1.22 (s, 3H), 1.33 (s, 3H), 1.52 (s, 3H), 1.85 (t, J = 6.6 Hz,
2H), 2.44/2.50/2.61/2.66 (AB, J = 16.2 Hz, 2H), 3.54 (t, J = 6.6 Hz, 2H), 4.50 (s, 1H);
13C NMR (75 MHz, CDCl3) § 22.4, 23.1, 25.8, 27.1, 27.2, 38.6, 43.4, 43.8, 44.6,
52.0, 73.7, 79.1, 123.0, 170.4, 176.0; MS (ED) m/z (%) 245 (M+, 51), 230 (100);
HRMS (ED) Calcd for CysH»3N3: 245.1892. Found: 245.1892. ,

© 22¢: Rf 0.10 (25% EtOAc/hexane); 'H NMR (300 MHz, CDCl3) § 1.03 (s, 3H),

1.26 (s, 6H), 1.32 (s, 3H), 1.49 (s, 3H), 1.69 (t, J = 6.0 Hz, 2H), 2.15 (s, 1H),
‘2.22/2.2.28/2.55/_2.61 (AB, J = 18.0 Hz, 2H), 3.47 (br m, 2H), 4.59 (br s, 1H)..

_ 2-((3,3-Dimethy1pyrrolidin-2-ylidene)ethyl)-4,4,5-trimethyl-'l-
pyrroline-5-carbonitrile (21d). A stirring solution of 25 mg'(0.086 mmol) of

S4
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imidoyl chloride 27d6b in 3 mL of THF was cooled to -78 °C under nitrogen, and was

~ then treated with 0.10 mL (0.10 mmol) of 1.0 M lithium tfiethylboronhydride (super-
hydride) in THF. After stirring an additional 1.5 h at -78 °C, the solution was quenched
with sat'd NaHCO3 at RT for 10 min. The reaction mixture was then extracted with 2 x 30
mL of CH,Cl,. The combined organic phases were dried over anhydrous Na,SOy,
filtered, and concentrated under reduced pressure. The residue was purified by flash
chromatography (silica gel, EtOAc:hexane: EtzN = 25:75:1) to give 12 mg (53%) of 21d
as a pale yellow oil; Rf0.39 (25% EtOAc/hexane); TH-NMR (300 MHz, CDCls) & 1.06
(s, 3H), 1.34 (s, 6H), 1.37 (s, 3H), 1.53 (s, 3H), 1.86 (s, 3H), 1.89 (td, J = 6.9 Hz, J =
3.0 Hz, 2H), 2.56/2.61/2.67/2.72 (AB, J = 16.2 Hz, 2H), 3.48 (t, J = 6.9 Hz, 2H). MS
(ED) m/z (%) 259 (M+, 21), 258 (100); HRMS (EI) Calcd for C;6H,4N3 (M-H):
258.1970. Found: 258.1973. - |

24((3,3-Dimethylhex-4-ynyl)amino)-4,4,5-trimethyl-l-pyrroline-S-

carbonitrile (22d). A solution of 31 mg (0.11 mmol) of imidoyl triflate 20, 20 mg
(0.16 mmol) of acetylenic amine 17d, 37 mg (0.16 mmol) of triethylbenzylammonium
chloride, and 0.15 mL (1.1 mmol) of triethylamine in 4 mL of CH3CN ‘was heated to 80
°C, with vigorous stirring, for a period of 12 h. The reaction mixture was then
concentrated to dryness. The residue was diluted with 100 mL of CH,Cl;, washed with
sat'd NaHCOs; and sat'd brine, dried over anhydrous Na;SOy, filtered, and concentrated
under reduced pressure. The residue was then purified by flash ch:omatdgraphy (silica
gel, EtOAc:hexane:EtsN = 30:90:1) to give 20 mg (70%) of 22d as a yellow oil; Rf0.12
(28% EtOAc/hexane); 'H NMR (300 MHz, CDCl3) § 1.02 (s, ‘3H), 1.19 (s, 6H), 1.31 (s,
3H), 1.48 (s, 3H), 1.62 (t, J = 7.5 Hz, 2H), 1.78 (s, 3H), 2.21/2.26/2.55/2.60 (AB, J =
15.0 Hz, 2H), 3.41 (br m, 2H), 4.70 (br s, 1H); MS (EI) m/z (%) 244 (M+-CHj3, 22),
217 (M*-CH;-HCN, 80). - |

2-((3,3-Dimethyl-2-methylthio(1-pyrrolin-5-ylidene))methyl)-3,3,5-
trimethyi-1-pyrroline-5-carbonitri1e (24). A solution of 400 mg (1.54 mmol) of
semicorrin 23% in 50 mL of THF was treated with 412 mg (0.93 mmol) of P4S10, and the
resulting suspension was heated at 75 °C for 12 hr. The reaction was then diluted with 100
mL of CH,Cl,, washed with sat'd NaHCO3 and sat'd brine, dried over anhydrous
Na;SOy, filtered, and concentrated under reduced pressure. The residue was puriﬁéd by
flash chromatogfaphy (silica gel, EtOAc:hexane = 25:75) to give 332 mg' (78%) of
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thiolactam as a yellow solid. 'H NMR (300 MHz, CDCl3) 8 1.25 (s, 3H), 1.32 (s, 3H),
1.38 (s, 3H), 1.40 (s, 3H), 1.76 (s, 3H), 1.79/1.83/2.44/2.49 (AB, J = 13.5 Hz, 2H)
2.88 (s; 2H), 5.13 (s, 1H). '

A stirring solution of 96 mg (0.35 mmol) of thiolactam and 0.108 mL (1.75 mmol) of .
methyl iodide in 16 mL of THF was treated with 0.261 mL (1.75 mmol) at RT under
nitrbgen for a period of 16 h. The resulting white precipitate was then filtered, and the _
filtrate was diluted with 100 mL of EtOAc, washed with sat'd NaHCO3 and sat'd brine,
dried over anhydrous Na;SQy, filtered, and concentrated under reduced pressure. The
residue was chromatographed on silica gel (EtOAc:hexane:Et3N = 20:100:1) to afford 87
mg (87%) of thioiminoester 24 as a pale yellow solid, mp 106-8 °C; Ry 0.23 (25%
EtOAc/hexane); 'H NMR (300 MHz, CDCl3) & 1.26 (s, 3H), 1.31 (s, 9H), 1.71 (s, 3H),
1.78/1.82/2.41/2.45 (AB, J = 13.2 Hz; 2H), 2.58 (s, 3H), 3.00/3.06/3.10/3.16 (AB d J

=192 Hz, J = 2.4 Hz, 2H), 6.11 (t, J = 2.4 Hz, 1H). MS (EI) m/z (%) 289 (M+, 40),
274 (100); HRMS (EI) Calcd for Ci6H23N3S: 289.1612. Found: 289.1613.

2-((2-((2-((3,3-Dimethylpyrrolvidin-2-ylidene)methyl)-4,4-dimethyl(1-
pyrrolin-S-ylidene))methylthio);4,4-dimethyl(l-pyrrolin-S-ylidene))ethyl)-
'4,4,5-trimethyl-1-pyrroline-5-carbonitrile (30). A solution of 23 mg (0.093
mmol) of reduced semicorrin 21¢ in 0.5 mL of anhydrous +-BuOH was treated with 0.14
mL (0.14 mmol) of 1.0 M -BuOK/-BuOH under nitrogen with stirring. The reaction was
then heated at 50 °C for 10 min, cooled to RT, and concentrated under reduced pressure.
The residue was taken up in ether, Washed with sat'd brine, dried over anhydrous Na;SOy,
filtered, and concentrated under reduced pressure. - Flash chromatography (silica gel,
EtOAc:hexane:Et3N = 10:90:1, to 25:75:1) then gave 12 fng (59%) of 29 as a pale yellow
oil, which was used immediately due to its instability; 'H NMR (300 MHz, CDCl5) § 1.21
(s, 3H), 1.23 (s, 3H), 1.29 (s, 6H), 1.84 (t, J = 6.9 Hz, 2H), 2.59 (s, 2H), 3.60 (t, J =
6.6 Hz, 2H), 4.21 (s. 1H), 4.64 (s, 1H), 4.71 (s, 1H). :

A solution of 14.0 mg (0.0494 mmol) of thidlactam 286b and 9.8 mg (0.0450 mmol)
of enamine 29 in 3 mL of anhydrous CH3CN was treated with 10.0 mg (0.0450 mmol) of
N-iodosuccinimide, followed by 0.027 mL (0.18 mmol) of 1,8-dia.zabicyclo-[5 ,4,0]undec-
7-ene at RT under argon (vigorous stirring). After stirring an additional 4 hr at RT, the
resulting dark brown solution was concentrated to dryness under reduced pressure. The
residue was then dissolved in 60 mL of CH,Cl,, washed with sat'd brine, dried over

anhydrous Na;SOy, filtered, and concentrated under reduced pressure. Flash
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chromatography (silica gel, EtOAc:hexane:Et;N = 10:90:1, to 25:75:1) then gave 10.1 mg
(48%) of vinyl sulfide 30 as a yellow oil; Rr0.56 (25% EtOAc/hexane);- 'H NMR (300
MHz, CDCl3) 8 1.10 (s, 3H), 1.24 (s. 6H), 1.27 (s, 3H), 1.29 (s, 3H), 1.30 (s, 3H),
1.42 (s, 3H), 1.43 (s, 3H), 1.54 (s, 3H), 1.90 (t, J = 6.9 Hz, 2H), 2.14 (s, 3H), 2.68 (s,
2H), 2.77 (s, 2H), 3.28 (s, 2H), 3.65 (t, J = 6.9 Hz, 2H), 4.73 (s, 1H), 5.85 (s, 1H);
13C NMR (75 MHz, CDCl3) § 14.7, 21.7, 23.0, 26.6, 26.9, 27.3, 27.4, 29.5, 38.5,
41.1, 43.9, 44.0, 44,4, 454, 52.1, .55.3, 55.4, 73.2, 81.0, 92.2, 117.7, 121.9, 168.0,
168.4, 172.6, 175.5, 176.1, 180.2; MS (EI) m/z (%) 505 (M*, 4); HRMS (EI) Calcd for
Ci0Hu3NsS: 505.3239. Found: 505.3246.

2-((2-((2-((3,3,-Dime.thylpyrrolidin-Z-ylidene)methyl)-4,4-dimethyl(l-

pyrrolin-S-ylidene))methyl)-4,4-dimethyl(1-pyrrolin-5-ylidene))ethyl)- '
4,4,5-trimethyl-1-pyrroline-s-carbohitrile cadmium chloride (31). A solution
of 10.1 mg (0.0198 mmol) of vinyl sulfide 30, 26.5 mg (0.099 mmol) of
triphenylphosphine, and 17 mg (0.20 mmol) of sodium bicarbonate in 3 mL of CH;CN
was degassed with argon, and was treated with vigorous stirring, and protection from
light, with 73 mg-(0.40 mmol) of CdCl,.5> The reaction was then stirred at RT for 24 h
under argon, and the resulting solution was conéentrated to dryness under reduced
pressure. The residue was dissolved in 60 mL of CH,Cl; and washed thoroughly with
three portions of sat'd brine. The aqueous phase was back extracted with 3 x 10 mL of
CH;,Cl,. The combined organic extracts were concenvtrated under reduced pressure, and
the dark residue was purified by PTLC (silica gel, EtOAc:hexane = 1:1) to afford 6.8 mg
(53%) of 31 as a dark red solid (two tautomers with a ratio of 1:0.6 ), mp 235-36 °C. Ry
0.22 (50% EtOAc/hexane); UV-Vis (in MeOH) (rel.int.) Aqax 274 (56), 330 (100), 516
(49); '™H NMR (300 MHz, CDCls) § 0.92 (s, 4.8 H), 1.19 (s, 1.8H), 1.20 (s, 3H), 1.23
(s, 7.2H), 1.27 (s, 3H), 1.29 (s, 9H), 1.40 (s, 3H), 1.42 (s, 1.8H), 1.45 (app s, 4.8H),
1.52 (s, 3H), 1.67 (s, 1.8H), 1.81 (m, 3.2H), 1.98 (s, 1.8H), 2.02 (s, 3H), 2.45-3.06
(m, 9.6H), 3.94 (m, 0.6H), 4.24 (m, 2.6H), 4.91 (s, 1H), 4.93 (s, 0.6H), 5.02 (s, 1H),
5.12 (s, 0.6H); MS (ED) mv/z (%) 474 M+*-CdCl+2H, 100), 472 (M*-CdCl, 3); HRMS
(EI) Calcd for C30HasNs (M-CdCl1+2H): 474.3597. Found: 474.3595
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HY dmm . c
2.504 dmf 200
28544 homo n
5699.6 dseq undef ined
3200 dres undef ined
16 PROCESSING
nwr 59 wtfile
7.0 proc e
1.000 In . not used
677.5 math - f
32
32 werr .
ock N wexp , - \
not used wbs . ; -
FLAGS wnt

nfi

Supporting

Support

84

D =~~~ 3 =

3

@ 9 3 —
~

DISPLAY ] g .
-36.7 - : . ' : \

S gD
@
o
-
@
m

a

n
(5
o

g. Lett., Jacobi 01990684

Y, I
=3
\

o\
Ll?‘mh-l
3y
L
\
\
SN

et
)
j=]
n
n
~
oo
[=2 N

Ci
2

ph

T 17 _ T T 17 _

L T T T _ T LI T _ T ] T i _ T 1 __d | R L _1_\_ T ] T _ T T T T _ T 1 1 T _ T T T q—
10 e 8 7 6 5 4 3 o 1 ppm
e . : e b L b o
6.64 22.52 24.7148.28
12.29 25.8847 .13
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11

L-lv-224. G13MMR,  3/15/99

22339
76.915
29.585
28.191

\tzaa.oao
27.979
26.256

\_14.854
ZN

..ZO I

'p1 pulse sequence: stdi3c

180.342
164 .086
124.931
87.236
77.782
54 .264
—51.008

—47.491

Page
—62.075
\—61.951

SAMPLE DEC. & VT
S e Mar 15 99 dfrg 299.9
¢ lvent CoC13 dn
= Je exp dpwr
&f) ACQUISITION dof
 ra 75.433 dm
" C13  dmm
1.201 dnmf B85
dseq undef ing
dres undef ing
homo
64 PRDCESS ING
0 1b 0.70
57 wifile
proc C t
1.000 In not usdd
math f

J

| ~36.738
A

19a-

PR

E-
w
o
N
Q
QA L< OW = =

—

Q
-
(=25
on
=
(=29

W
=]

o]
2]
[>~]

1620 werr
ock .- n  wWexp
in not used wbs wit
FLAGS wnt

DISPLAY
~-604.6
18042.4
133
0
250
45. 114
500.00
6430.8

- o -

@

T .__ TTTTvTTT ﬁAJ LIRS AL ___ IBERRRRR _-_ TTTTTT ﬂﬂq_ Trrrrea —___ ;__ LI _ff_ TTTTTd —___ _‘_ T ___ LIS BLALBLAL a__ TTTTUTT ___ I A ___ IRER

220 200 180 160 140 120 1000 - 80 60 40 20 ppm

-
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/
N ne NH
L
J
™ 19b
E
=
225 ,
2D HL-11-ase, £, 3/5/97
o p—
T EXPi PULSE SEQUENCE: S2PUL
© [OATE 02-16-90  08: 45 15
Q. SOLVENT  COCL3
Q. FILE 11278 © o o
.3 o op (O
/p) 8 @0
S _ACQUISITIO DEC. & VT -
o N 1.000 DN 1,000 ) |
& SH 4500.5 DO -450.0
S AT 1.493 DM NNN
N NP 13440 DHP 1.0
S PH 10.0. DLP 20 D oy
) m» m HOMO N R0
. i sl
B 02 0 PROCESSING -4
o 0 0 SE 1.592 N
QN 120 L8 0.200 .
S Bf MATH 1 0
-~ PW90 15.8 _ o o
— FB 2250  DISPLAY 8 .S
S 85 20 SP -1.4 ] P
S5 0 WP 3002.7 o - _
N N VS 206 I ™ \
on - IN Y SC 2 3
= op Y WC 396 o
. O ALOCK N IS 216 _J
~ 'SPIN 20.0- RFL - 532.4
2 , RFP 0
) TH 15 o @ wwn 4
"5 INS 1.000 5 h& Q8
< ; Ho K
S - .LM i/‘—n_.l_
p— o~
=) _ f
: —
Q
n_d.—._______\-—___.__ﬁ__-_________qd‘—__u_—.\__q_______-d-JJl___d_-_—-____—-_._-—-_-.—_-—_____4-4_—_~a__ b
<10 9 8 7 6 5 4 -3 , e 1 PPM 0
9 L L L (- rm..._
5 3.3 7.9 12.5 6.8 1h7.7
m 15.6
o
o
o)
—
©
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/)
N H
<t NC
—
S 19
P e
o
E
=
I .
g .
S HL-11-247, F1, 1/20/97
= _
exPi L uRdE SEduehEEY/ hpuL
OATE- 01-05-90 09 13 21
SOLVENT CDCL3 - -
FILE. H
ACGUISITION  DEC. & VT
N 1.000 DN 1000
SH 4500.5 DO -4%0.0
AT 1.493 OM NN
NP 13420 OHP 1.0
PH 10.0 OLP 20
P1 0 HOMO N
04 0 .
02 0 PROCESSING
10 0 SE "1.592
NT 120 B 0200
ct 150 MATH 1
PWI0 15°8
8 2250 DISPLAY. .
0S 20 P _f
33 0 P 3002.7
i N VS 206
IN Y SC 2
oP Y WC 396
ALOCK N 1€ 766 f
SPIN 20.0 REL 532 4
REP 0 2
™ 17
INS - 1.000
J__.———_J—___.__-.w—__—l—_‘—__—_______——-_4-—~q—4~_\q—____——\J—-—d-u—lﬂd_du_——A_\q—wdl_\—,ql—-_‘-——-———A_..—ﬁ_dq——
) 9 8 7 G 5 4 3 2 1 PPH 0
1.7 28 283 1 27.7 48,
14.4 511  43.5
S 14
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/
\O : N H
™ ni-sv-zon, w0_botare_siom, 52/ 2 INS BIasega
o h1-1v~208, HNWMO_before_C13NMA, 12/9/90 - REEER ~nhoES<S 38
nﬁdbmx“: pulse sequence: stdih ™ LU AR AN A A
P SAMPLE OEC. & VT N ﬁ/ﬁL L\_ 2la
r.m date Dec 9 90 dfrg 299.961 :
 solvent coC13 dn Hi
=i rile /dataz2/pa” dpwr 26
801 /HL/h1-1v-208, HNM™ dof 0
C R before_CI13NMA.F1~ dm nnn
= .d  dmm c
m ACQUISITION dmf. 200
Q] stra 299.961 homo T oon ya
p»: H1 dsea unde lined
. 3 at 2.504 dres unde f ined
Ao 20032 PROCESSING
S 1000.0 wtfile
o—
<t b 2200 proc ft
o0 bs 16 fn not used
68:1 59 math §
= %o
93 1.000 werr
— tof 0 wexp
Ont 32 wbs
er=ict 32 wnt
wo_cnr n
Cam,: not used
& FLAGS ,
[ B8 n \.
oin n r \
g y -
Qhs nn ——
— DISPLAY : : , :
T .sp -13.1 : o ‘ -~
& 3027.0 . L
O<w 124 . L - )
5¢ 0o \\ \ y
V.”,xn 250 : —_— - ‘L
—Mzmm 12.11% : '
Lis 556.80 ’
-l 3095.3 . :
Q-tp 2171.7 .
Utn . 20 .
—_— ing 1.000 p i :
m oh - -
___._______._____d_ﬂ_______a_____- ________.___
9 8 7 b ) 4 2 1 ppm
FJ!L, b T . _J _«41_4_ T J
12.76 20.4525.69
31.42 24,10 76.42

© 1999 American Chemica
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~ S
R Rt BT rod e »%.S\wm = N D r~ WIS~ O M <TI0 WO p
ﬂi?w&x.%m@;mp\.% _\,.m © 2 P8 S SR 5 98B8NY N H
Lol
v__ no%_.::: pulse umn:._:nm—hnna»ua 3 QN 5 ~ “H w n b 3 QQ w5 ” ..nm._ % & n
- ~ -t .
: a W SAMPLE DEC. & VT J \_ | _/ \_\_\_\_
QO date . Dec 998 frq 299961
S~ solvent coci13 Hi 2la
.|n. file axp wr . 39
a0 ACQUISITION f 0
P sfrq ) 75.433 y
.U tn Ci3 W
— ot 1.201. f " p548
QO np 43328 eq unds fiined
COlgw 18042.4 a8 undeffined
w;._& 10000 mo - n
: N be 64 PROCESSING
L] 8 ] T.mo
T otpwr 57 wtfile
Mo_m pw 3.0 oc ft _
\O di 1,000 not lsed
O tot 961.8 th f i
QN nt 2704 _
.0|./ ct 2704 werr |
O 8lock N wexp . ‘
.y 984N not used s wit
) FLAGS B
Q11 n
Q in “n
S dp y
~he nn
u.Hm DISPLAY
8p -8.3
m:u 15128.5
,ve 93
of)sc 0
= wg 250
QO hzrm . 60.51 -
18 500.00
2rfl 6430.8
O rfp 5826.2 :
= th 11 i
pOu ine 1.000 ”.
o cdec  ph .
. 4________—ﬁ_.__:__—:______A.—____—;_____.:-4___._________.__:__:__m___.________:___.____________
180 160 140 120 100 80 60 40 20 ppm




|
|

X O
H hi-iv-g4, 8/31/08 NC
nﬁdb exp! pulse sequence: stdih N
P SAMPLE DEC. & VT MO
& date  aug 3198 dreq 299.961
¢ solvent coc13 dn H1
— file /data2/pa” dowr 26
&f) §/HL/h1-1v-88_type~ dof 0
[en} _cyanoamlne.fid dm nnn
= ACQUISITION dmm c
m sfra 299.961 dmf 200
pn: H{ homo n
pmn 2.504 dseq  undefined
= .ng 20032 dres undefined
’ U s¥ 4000.0 PROCESSING
. b 2200 wifile
Aﬂcm ) 16 proc ft
o0 tpwr 59 In not used
% pw 7.0 math 1
X di 1.000
o) gﬂ 0 werr
—_ nt 32 wexp
Q ct 32 wbs
e alock n  wnt
) gain not used
w FLAGS
< il n
= in n
~dp y "
+= hsg nn
ﬁ 0ISPLAY |~
L sp . -5.3
. WD 3011.7 )
vs . 142 ’
n«w sC 0 ’ T A . \
we - 250 . i . \ \
V.”._:aa 12.05 . . . \L
+~ s B870.12
Lrn 3095.3
QOrip 2171.7
O th 20 : : )
U ins 1.000 . : L :
.nl.aza i . ﬁ\\\ rL
» Mt Atrmcs s s st s P pacr prh

I T T T _‘ T T T T — T ] I T _ T T T T _ T T L T — T I | H _ T I T T _ T ¥ i T _ T T T T _ 1 L T T _
9 8 7 6 S 4 3 e 1 ppm
_I_....L | - T~ ] L T J FJ 1 1 1 T ! T J
7.84 , 17.76 24.37 20.66
14.83 : 17.041 61.04

© 1999 American Chemic
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N _ -
—
i ' o
p <
— |
[es]

> @

D — o

Ne) . Q
] v — » 175.9&>
. )
1 % - 170.41%
] : ©
— ~

5 g

@ - . ,

o A 8

> ] o .

. A .

O .

]

o ] , | 122.9560

o 4 ,

> :

o _

5] (@I .
E n ) .

5 4

o . : 79.068

o : ‘ 77.725
7 : %76.878
. : ’ 73.740

O‘] -—e

S ] ) .
N . , /—52.016
. 44.514
] : ‘//—43.797

o - 43.358

O —  —38.514
] ' 27.147
. //—-‘27.088
1 = —25.804

N A —23.066

O _ - \—22.373
] p-d
] (9]

S 7

g ] N
. 5 )




e 20

hi-jv-75, 12, 6/12/98 . E a

=N
oy

axp! pulse seguence: stdih : ] NC

Pag

SAMPLE .DEC. & vI
G— Jale Jun 12 98 dfrq 299.961
salvent coc13 dn H1 . .
= iye /data2/pa” dpwr 26 : : . 21d
5, 12.17 dof - 0 : - : : : ,
-~ . id dm nnn
ACQUISITION dmm C
299.961 dmf 200
"H1  homo n
2.504 dseq undef ined
20032 dres undef ined
4000.0 PROCESSING
¢ 2200 wttile
i6 proc ’ ft
pwr 59 In - not used
7.0 ‘math f

nto

=
P
~
=
1
-
<
~

mn

SUpport

a o

f : 0 werr
wexp
. 60 wbs
ock n wnt

01990684j Su

.
1
T k- 4
(=13
[

w o3 =
3
3«3

DISPLAY
~5.3
301%.7
124
0
250
12.05
366.03
3095.3
2171.7
20
1.000

Ed
3

T -

T e NCOO0 A a

3 3
[z}

h=]

=

pu—

4.75 18.39 46.15 -
7.65 21.50 22.81.
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Z
2x
Iz

™
e\
S
< . 22d
=¥
S
=
o
o
.S HL-III-139, 7/28/97
~—
S EXP1 PULSE SEQUENCE: S2PuL
&, DATE 02-24-97  20: 02: 46
. mm@m\mi moor@ _
T
o
<t ACQUISITION DEC. § VT
R W 1.000 DN 1.000
S oK 4500.5 DO -450.0
X AT 1.493 OM NNN
> NP 13440 DHP - 1.0
= PH 10.0 OLP 20
P1 0 HOMO N
= o 0
o 02 0 PROCESSING
S 10 0 SE 1,592
& NT 120 L8 0.200
= T 116 MATH 1
* PHYO 19.5
£ B 2250  DISPLAY
Q BS 20 SP -1.1
— S5 0 Wp 3002.7
e L N VS 209
o 1IN Y SC 2
o op Y HC 396
ALOCK N IS 787
=% SPIN 20.0 RFL 532. 4
s RFP 0
RS} wnm | omm
9 .
20
p—
<
Q
g
5 /
e L
@ —- _
—ﬂﬂ___.____._-_____—_—.Jﬁa...—qqq_.___-___—~«.—-.-~—___________-_d_-_____d\-ﬂ_-_______—__—___-___._-_
10 9 8 7 -6 5 4 3 2 1 PPM - 0
: : : I (I B L
57 15,0 5.0 o3 407 J6{ AT

© 1999 American



h1=-111-283, lower_part, 2/25/99

exp! pulse sequence: stdih

Page 23

SAMPLE DEC. & VT
Ojate . Mar 4 98 dfrg 299.961
30 }lvent CoC13 dn Hi
i [} ] /data2/pa” dpwr 26
~ dof 0
wer_part.fid dm nnn
ACQUISITION dmm . [
299.961 dmf. 200
H1 homo n
2.504 dseq undefined
20032 dres undef ined
4000.0 PROCESSING
‘2200 wtfile
16 oproc ft
59 fn not used
5.0 math §
1.000
0 werr
30 wexp
; 30 wbs
«—1lock ‘N ownt
jain not used
FLAGS

nfi

z
~
>
=
-
-
U
N
@
w
—
[=]

m

1990684 Support

Jacobi 01990684

a9 3 -
~< 3

nn

DISPLAY "
-13.1
3019.2
124

0

250
12.08
556.08
3095.3
2171.7
20
1.000

a9

32
3

- = a ~N 0N n

a3 =
w L=

NC SMe "’

24
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x
O -1v-487, ra-check, 3/16/99 N N )
o .
nﬁdbu_ pulse sequence: stdih v . : S
[aW SAMPLE - DEC. & VT o : . NH /
O te. Mar 16 99 dfrqg 299.961 /
© S~ Jvent COC13 dn Hi N
.ln._a exp dpwr 26 : ’
ACQUISITION dof 0
mog 299.961 dm Ann
o H1 dmm [ : . uO
= 2.504 dmf 200 e .
(@) 20032 homo n '
(@F 4000.0 dseq undef ined
o 2200 dres undef ined —
. 16 - PHOCESSING
2 50 wifile
Ml 7.0 proc ft
Wm 1.000 In not used
{ ‘0 math f
O .
) 120
(@) 120 werr
QN ock N wexp
.m. in not used wbs wit
—— FLAGS wnt
O n
(@) n
Q y
& o
OISPLAY
ﬂw umwﬂw.w . : : A
.m 124
0 .
1 250 : . : ' -
mbsa 12.11
@) 838.97
A 3095.3
> 2171.7
P 20
5 1.000
on L
L ! LA .
____ﬁqﬁﬂ_a_.qq___._________.J___~________________,_
9 8 7 6 5 4 3 2 1 ppm
L o b e e
4,49 . . 11.98 24.46 ° 15.91 95.58-
19.16 57.21 17 .97

© 1999 American Chemical Socie
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40

v
N 3 e HASERVE Yoo a8~ o & S 6 ROl omeanny sy
o , m T he o °N o 2RONnNT 0080 SN
nOMU ) o w N O~ — P~ W o] MM~ O N~ ™~ W WM — <
Q. xptl pulse sequence: stdi3c m N N N w w mm M o © RN ﬂ.d o 9_h/2 o Qo =
9 SAMPLE DEC. & v _/_, i \_\\ _/_/ i\\__
r.mm:m Mar §7 99 dfrg 299.981 f
= glvent COC13 dn 1 .
afjle exp dpwr 9
€ ACQUISITION dof 0
‘T frq 75.433 dm y
md C13 dmm - v NC
pﬁ : 1.201 dmf 8548
o) 43328 dseg undef ingd
-] 18042.4 dres unde fingd
) 10000 homo n
anlm 64 PROCESSING
<t s a8 1v 0.40
0 wr 57 wtfile
o 3.0 proc fit
O_ 1.000 fn not usdd
%Z 961.8 math f
b 17208
oN 17208 werr
_er lock n  wexp
b:: not used wbs wit
w FLAGS wnt
n
.nJa_ n
o Y
ﬁv nn
b} DISPLAY
p— ! -604.6
o! 18042 .4
ah 453
S 0
250
“ mm 15.11
2 500.00
1 6430.8
p 5826. 2 . .
20 : )
5 1.000 i : W , { 2 v;
____:___::___:__.-____._.___________,_______._____;:______;___,._:_A_I:___:_.___:______._______..________:_______
220 200 180 160 140 120 100 80 60 20 ppm




\O
ﬁ“ hi~\v-137, 134/17,/90
nﬁdbmxa_ pulse sequence: stdih
P SAMPLE DEC. & VT
Lqumpm Nov 17 98 dfrg 299.961
= so0lvent COCJ]3 dn . My . . -
— 110 /data2/pa” dpwr 26 : - S - . 31
g\:r\z_l.<|_wv. HNM™ dof . 0
o . R.fid dm nnn g : : . .
.U ACQUISITION dmm C . . . ’ N
= ifraq 299.961 odmf . 200 \
Q. ~ H1  homo : n ’ , ~
D.: 2.504 dseq undef ined
- w..:u 20032 dres undel ined
’ W~ 4000.0 PRDCESSING
. 1] 2200 wtfile
s 16 proc ft
OO0 :awr 59 fn not used
\O w 7.0 math '
S 1.000 :
o) .of 0 werr
.Ol./ it 240 wexp :
Ot 240 wbs wit ' . . , i
o=~ tlock n o wnt ) .
LD jain’ not used . ) . |
w FLAGS :
< 1 n
b= n n
«lp . Yy . . .
ﬁ. I ‘nn ' \
D) DISPLAY ) . ’
— 0 -13.1 S . . .
N 30141.7 :
af)s 376
Hoe 0
T 250 .
o zmm 12.05
S 717.84
fl 3095.3
fp 21743.7
h 20 ,
ns 1.000 .
m ph ’ r .
R

| N N GRS | L L [ 7 7 AJW_ LA A B A BN S I B [T T | L L L L]
9 8 7 6 5 4 3 -2 1 ppm
_s..lﬂ.l.. , rJ\.L. L . )L - i . _J L .
3.97 10.81 _ 38,33 21.69
3.93 - 10.81  B1.75

S 26
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ASSGRBANCE
2 Ly TR
(@] (@) — (@) (\S] (@] w (@) & )]
ZSDT f T T T T T T T
N 274= . 238494
NI
~D Y
S o |
2 300 - ’ ‘ -
N .
Ly
-
N 330= . 42680
& 350 + ‘ B | - .
i —368- . tAdggs 01 7e!
i | |
32
s’ T Z 400k .
Y k& :
X O
__{
T
%; 450 | - .
s00 - | | o . o
Si2= .210159
SSg - - | .
588= . 025375 |
oo Lt 584= . 027328 | - | [ L




