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General. All moisture-sensitive reactions were performed using syringe-
septum cap techniques under an N, atmosphere and all glassware was dried in
an oven at 150 'C for 2 h prior to use. Reactions carried out at -78 ‘C employed a
CO,-acetone bath. THF was distilled over sodium / benzophenone ketyl; CH,CI,,
toluene and Et;N were distilled from CaH,. Me,Zn was purchased from Aldrich
Company.

Reactions were monitored by TLC analysis (EM Science pre-coated silica
gel 60 F,, plates, 250 um layer thickness) and visualization was accomplished
with a 254 nm UV light and by staining with a PMA solution (5 g of
phosphomolybdic acid in 100 mL of 95% EtOH) or a Vaughn’s reagent (4.8 g
(NH,)¢Mo0,0,,24H,0, 0.2 g Ce(SO,),#4H,0O in 10 mL conc. H,SO, and 90 mL
H,0O). Flash chromatography on SiO, or deactivated SiO, (1% Et;N in mobile
phase) was used to purify the crude reaction mixtures.

Infrared spectra were determined on a Nicolet Avatar 360 FT-IR
spectrometer. Circular dichroism spectra were obtained on a JASCO 715
spectrometer at 0.1 mM concentration in anhydrous EtOH solution. 'H NMR and
3C NMR spectra were obtained on Bruker Avance 300, 500 or 600 MHz
instruments. '"H NMR spectra are tabulated as follows: chemical shift, multiplicity
(s = singlet, d = doublet, t = triplet, q = quartet, gn = quintet, m = multiplet),
number of protons, and coupling constant(s). Mass spectra were obtained on a
Waters Autospec double focusing mass spectrometer (El) or a Waters Q-Tof

mass spectrometer (ESI). A Varian HPLC system a Gilson 215 Liquid Handler
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equipped with a semi-prep C,q column (Varian 250 mm x 10 mm, 10 um particle
size, 60 A, with 5 mL/min flow rate, or a Varian Dynamax 250 mm x 21.4 mm,
Microsorb 60-8, with 10 mL/min flow rate) and a fraction collector was used for
purification. A Varian HPLC system equipped with an analytical chiral column
(Chiralcel OD, 250 x 4.6 mm, 1.0 mL/min) was used for normal phase HPLC
analysis. LC-MS data were obtained on an Agilent 1100 instrument, using an

analytical C,4 column (Waters Xterra MS 100 x 4.6 mm, 3.5 um, 0.4 mL/min).

NHBoc

Ph
SOQTO|

[1-(4-Methylbenzenesulfonyl)-2-phenylethyl]Jcarbamic acid tert-butyl
ester (3). A mixture of 5.43 g (46.4 mmol) of H,N-Boc, 8.35 g (69.5 mmol) of
phenylacetaldehyde, and 10.8 g (69.1 mmol) of TolSO,H in 200 mL of dry ether
was stirred at room temperature overnight. The resulting white precipitate was
filtered off, washed with ether, and dried in vacuo to yield 10.5 g (61%) of 3 as a
colorless powder: IR (neat) 3431, 1697, 1639, 1454, 1313, 1303, 1141, 1087 cm’
', '"H NMR (600 MHz, DMSO-¢;) 6 8.05 (d, 1 H, J=9.8 Hz), 7.74 (d,2 H, J= 8.2
Hz), 7.42 (d, 2 H, J = 8.0 Hz), 7.27-7.24 (m, 4 H), 7.21-7.18 (m, 1 H), 4.91 (ddd, 1
H, J = 10.8, 10.8, 2.5 Hz), 3.32 (dd, 1 H, J = 14.0, 2.4 Hz), 2.94 (dd, 1 H, J =
13.8, 12.1 Hz), 2.36 (s, 3H), 1.06 (s, 9 H); ®C NMR (150 MHz, DMSO-d,) &
154.1, 144.4, 136.0, 133.8, 129.6, 129.2, 129.1, 128.3, 126.7, 78.8, 72.5, 31.3,
27.7, 21.0; HRMS (ESIl) m/z calcd for C,,H,sNO,SNa (M+Na) 398.1402, found

398.1422.
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Ph

Boc.

[(1SR,2E,4R)-1-Benzyl-5-(tert-butyldiphenylsilanyloxy)-2,4-
dimethylpent-2-enyl]carbamic acid tert-butyl ester (4). A solution of 337 mg
(1.00 mmol) of 2 in 2.00 mL of dry CH,CI, was treated at room temperature with
335 mg (1.30 mmol) of Cp,ZrHCI. The reaction mixture was stirred at room
temperature for 20 min, until a clear yellow solution was formed. The resulting
yellow solution was cooled to —78 °C, treated over a period of 30 min with 500 uL
(1.00 mmol) of Me,Zn (2.0 M solution in toluene), stirred at —78 °C for 10 min,
warmed to 0 “C over a period of 5 min and treated at 0 °C with another solution of
188 mg (500 umol) of 3 in 1.50 mL of dry CH,Cl,. The reaction mixture was
stirred at 0 “C for 2 h, quenched with saturated NH,CI solution, diluted with Et,O,
filtered through a thin pad of celite, and extracted with Et,O. The organic layer
was dried (MgSO,), concentrated in vacuo, and purified by chromatography on
SiO, (100 : 1, CHCI,/Et,0) to yield 180 mg (64%) of 4 as a colorless, oily ~ 1 : 1
mixture of diastereomers: IR (neat) 3444, 3358, 3274, 3070, 3028, 2961, 2930,
2858, 1701, 1495, 1473, 1390, 1365, 1247, 1169, 1112, 1080, 824, 739, 701 cm’
": 'TH NMR (600 MHz, CDCl,) & 7.69-7.66 (m, 4 H), 7.45-7.40 (m, 6 H), 7.22-7.09
(m, 5 H), 4.94 (d, 0.5 H, J = 8.7 Hz), 4.93 (d, 0.5 H, J = 7.9 Hz), 4.52 (b, 1 H),
4.23 (b, 1 H), 3.47 (dd, 0.5 H, J= 9.0, 5.5 Hz), 3.40-3.35 (m, 1 H), 3.25 (dd, 0.5

H, J= 9.7, 8.0 Hz), 2.87-2.70 (m, 2 H), 2.62-2.52 (m, 1 H), 1.60 (s, 1.5 H), 1.57
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(s, 1.5 H), 1.38 (s, 9 H), 1.07 (s, 9 H), 0.99 (d, 1.5 H, J= 6.6 Hz), 0.89 (d, 1.5 H, J
= 6.4 Hz); ®*C NMR (125 MHz, CDCl,) 8 155.1, 138.0, 135.6, 133.9, 129.5, 129.3,
129.0, 128.9, 128.6, 128.1, 127.6, 126.2, 125.1, 79.1, 68.2, 68.1, 57.9, 40.1 (2C),
35.1, 28.3, 26.8, 19.2, 17.2, 17.1, 14.0; HRMS (ESI) m/z calcd for CaH,,NO,SiNa

(M+Na) 580.3223, found 580.3245.

[(1SR,2E,4R)-Benzyl-5-hydroxyl-2,4 R-dimethylpent-2-enyl]carbamic
acid tert-butyl ester (5). A solution of 233 mg (418 umol) of 4 in 10.0 mL of dry
THF was treated at 0 °C with 835 uL (835 umol) of TBAF (1.0 M solution in THF).
The reaction mixture was stirred at 0 °C for 2 h and room temperature overnight,
diluted with EtOAc, and washed with brine. The organic layer was dried
(Na,SO,), concentrated in vacuo, and purified by chromatography on SiO, (from
4 :11to02:1, hexane/EtOAC) to yield 62.3 mg (47%) of 5 as a colorless, oily ~ 1 :
1 mixture of diastereomers: IR (neat) 3424, 3342, 3086, 3062, 3028, 2975, 2929,
2870, 1693, 1497, 1454, 1366, 1249, 1171, 1032, 865, 737, 700 cm™; '"H NMR
(300 MHz, CDCl,) § 7.32-7.14 (m, 5 H), 4.92 (d, 0.5 H, J= 9.7 Hz), 4.83 (d, 0.5 H,
J=9.6 Hz), 4.72 (bd, 0.5 H, J = 6.4 Hz), 4.72 (bd, 0.5 H, J = 6.4 Hz), 4.63 (bd,
0.5 H, J = 5.3 Hz), 4.25-4.15 (m, 1 H), 3.46 (dd, 0.5 H, J = 10.3, 5.1 Hz), 3.34
(dd, 0.5 H, J=10.6, 5.3 Hz), 3.23 (t, 0.5 H, J= 9.7 Hz), 3.01 (dd, 0.5 H, J=10.6,

8.9 Hz), 2.91 (dd, 0.5 H, J= 13.5, 6.6 Hz), 2.72-2.86 (m, 2 H), 2.66-2.51 (m, 1 H),
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1.67 (s, 3 H), 1.42 (s, 4.5 H), 1.39 (s, 4.5 H), 0.85 (d, 1.5 H, J = 6.7 Hz), 0.79 (d,
1.5 H, J= 6.7 Hz); ®C NMR (75 MHz, CDCl,) 8 155.3, 155.1, 138.0, 137.6, 135.7,
129.1, 128.4 (2C), 126.6, 126.5, 125.1, 79.5, 67.6, 59.5, 39.7, 39.4, 35.3, 28.3,
16.4, 16.2; HRMS (ESI) m/z calcd for C,;H,xNO;Na (M+Na) 342.2045, found

342.2049.

PtPhe-p[(E)-C(CH,)=CH]-Ala-Val-OMe (6 + 7). A solution of 110 mg
(0.259 mmol) of 5 in 10.0 mL of dry CH,CI, was treated at 0 °C with 122 mg
(0.287 mmol) of Dess-Martin periodinane. The reaction mixture was stirred at 0
°C for 1 h and at room temperature for an additional 2 h, quenched with saturated
Na,S,0, in a saturated NaHCO, solution, stirred for 30 min at room temperature,
and extracted with CH,CI,. The organic layer was dried (Na,SO,), concentrated in
vacuo to give a colorless foam and subsequently dissolved in 6.00 mL of THF.
The solution was treated at 0 "C with 1.24 mL (2.48 mmol) of 2-methyl-2-butene
(2.0 M solution in THF) followed by another solution of 70.3 mg (0.777 mmol) of
NaClO, and 71.5 mg (0.518 mmol) of NaH,PO, « H,O in 6.00 mL of H,O. The
reaction mixture was stirred at 0 °C for 1 h and at room temperature for an
additional 4 h, extracted with EtOAc, and washed with H,O. The organic layer
was dried (Na,SO,), concentrated in vacuo and re-dissolved in 5.00 mL of CHCI,.

The solution was treated at 0 “C with 38.5 mg (0.285 mmol) of HOBt, 49.7 mg
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(0.259 mmol) of EDC, and 65.2 mg (0.389 mmol) of Val-OMe ¢ HCI followed 108
uL (0.777 mmol) of triethylamine. The reaction mixture was stirred at room
temperature for 36 h, diluted with CHCI;, and washed with brine. The organic
layer was dried (Na,SO,), concentrated in vacuo, and purified by chromatography
on SiO, (from 2 : 1 to 1 : 1, hexanes/EtOAc) to yield 145 mg (94%) of 6 and 7 as
a colorless, foamy ~ 1 : 1 mixture of diastereomers. The two diastereomers were
separated by RP-HPLC (C,g; linear gradient 70% to 100% CH,CN (H,O) in 30

min; 10 mL/min).

Phe-p[(E)-C(CH,)=CH]-Ala-Val-OMe (6). Faster eluting isomer; [a]*’y —
3.9 (¢ 1.0, CHCI,); IR (neat) 3325, 3027, 2968, 2931, 2868, 1744, 1698, 1650,
1519, 1455, 1391, 1366, 1249, 1206, 1171, 1013, 868, 749, 700 cm™; '"H NMR
(600 MHz, CDCl,) & 7.31-7.27 (m, 2 H), 7.23-7.21 (m, 1 H), 7.17-7.16 (m, 2 H),
6.23 (b, 1 H), 5.32 (d, 1 H, J = 8.3 Hz), 4.59 (b, 1 H), 4.46 (dd, 1 H, J= 8.4, 5.3
Hz), 4.27 (bs, 1 H), 3.73 (s, 3 H), 3.22 (dg, 1 H, J = 8.6, 7.0 Hz), 2.96 (bd, 1 H, J
= 7.4 Hz), 2.77 (dd, 1 H, J= 14.0, 8.1 Hz), 2.14-2.08 (m, 1 H), 1.76 (s, 3 H), 1.36
(s, 9 H),1.24 (d, 3 H, J= 7.0 Hz), 0.90 (d, 3H, J= 6.8 Hz), 0.87 (d, 3 H, J=6.9
Hz); *C NMR (150 MHz, CDCl,) 6 174.1, 172.5, 155.0, 138.8, 137.4, 129.2,
128.4, 126.6, 124.9, 79.3, 57.1, 52.0, 40.0, 39.6, 30.9, 29.7, 28.3, 18.9, 17.9

(2C), 14.9; HRMS (ESI) m/z calcd for C,H;sN,ONa (M+Na) 469.2678, found
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469.2657; LC-MS (R;11.2 min, linear gradient 50% to 80% CH,CN in 15 min, 0.4

mL/min; m/z = 469.3 [M+Na]").

P g
Boc. -
oc HW” OMe
= 0]

°Phe-p[(E)-C(CH,)=CH]-Ala-Val-OMe (7). Slower eluting isomer; [a]*°, —
11.0 (¢ 1.0, CHCI,); IR (neat) 3325, 3032, 2967, 2930, 2872, 1745, 1701, 1655,
1519, 1455, 1391, 1366, 1248, 1205, 1171, 1001, 866, 741, 700 cm™; '"H NMR
(600 MHz, CDCl,) & 7.30-7.27 (m, 2 H), 7.23-7.21 (m, 1 H), 7.17-7.16 (m, 2 H),
6.51 (bs, 1 H), 5.25 (d, 1 H, J = 8.1 Hz), 4.64 (b, 1 H), 4.43 (b, 1 H), 4.24 (bd, 1
H, J = 5.7 Hz), 3.70 (s, 3 H), 3.15 (dgq, 1 H, J= 8.9, 7.1 Hz), 2.84 (dd, 1 H, J =
13.7, 7.1 Hz), 2.78 (dd, 1 H, J= 13.6, 7.7 Hz), 2.17 (octet, 1 H, J = 6.6 Hz), 1.70
(s, 3 H), 1.37 (s, 9 H), 1.12 (d, 3 H, J= 7.0 Hz), 0.91 (d, 3 H, J= 6.6 Hz), 0.87 (d,
3 H, J=6.6 Hz); *C NMR (150 MHz, CDCl,) 6 174.1, 172.5, 155.1, 138.5, 137.4,
129.0, 128.4, 127.0, 126.6, 79.3, 59.6, 57.5, 51.8, 39.6, 30.6, 29.7, 28.3, 19.0,
18.2, 17.5, 12.3; HRMS (ESI) m/z calcd for C,H;N,ONa (M+Na) 469.2678,
found 469.2661; LC-MS (R, 11.6 min, linear gradient 50% to 80% CH,CN in 15

min, 0.4 mL/min; m/z = 469.3 [M+Na]").
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Ph

Boc.
ocC NLfO
H

(S)-tert-Butyl-3-oxo-1-phenylbutan-2-ylcarbamate (12 from
ozonolysis of 6). Through a solution of 5.1 mg (11 umol) of 6 in 1.0 mL of
CH.CI, and 1.0 mL of MeOH was bubbled O, at =78 °C until a blue color formed.
Subsequently, N, was bubbled through the solution to remove excess O, until the
blue color disappeared. The reaction mixture was treated at —78 “C with one drop
of Me,S, stirred at —78 ‘C for 2 h and at room temperature overnight, and
concentrated in vacuo. The residue was purified by chromatography on SiO, (4 :
1, hexanes/EtOAc) to yield 2.5 mg (83%) of 12 as a colorless foam: 'H NMR (300
MHz, CDCL,) § 7.34-7.25 (m, 3 H), 7.18-7.14 (m, 2 H), 5.13 (bd, 1 H, J= 7.1 Hz),
455(q,1H, J=6.6 Hz), 3.11 (dd, 1 H, J=13.9, 6.5 Hz), 2.99 (dd, 1 H, J= 14.0,
6.6 Hz), 2.14 (s, 3 H), 1.42 (s, 9 H); HPLC (Chiralcel OD, 250 x 4.6 mm, R,7.30
min, 5% i-PrOH (hexanes), 1.0 mL/min).

(S)-tert-Butyl-3-oxo-1-phenylbutan-2-ylcarbamate (12 from Boc-‘Phe-
OH (11)). According to a literature procedure,’ 12 was prepared from Boc-‘Phe-
OH (11) as a colorless foam: '"H NMR (300 MHz, CDCl,) § 7.34-7.25 (m, 3 H),
7.18-7.14 (m, 2 H), 5.13 (bd, 1 H, J= 6.4 Hz), 4.55 (g9, 1 H, J= 6.8 Hz), 3.11 (dd,

1H, J=13.9, 6.4 Hz), 2.99 (dd, 1 H, J = 14.0, 6.4 Hz), 2.14 (s, 3 H), 1.42 (s, 9

! Pace, R. D.; Kabalka, G. W. J. Org. Chem. 1995, 60, 4838.
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H); HPLC (Chiralcel OD, 250 x 4.6 mm, R, 7.27 min, 5% PrOH (hexanes), 1.0

mL/min).

(R)-tert-Butyl-3-oxo-1-phenylbutan-2-ylcarbamate (12R from Boc-
PPhe-OH). According to a literature procedure,’ 12R was prepared from Boc-
®Phe-OH as a colorless foam: '"H NMR (300 MHz, CDCl,) & 7.34-7.23 (m, 3 H),
7.18-7.14 (m, 2 H), 5.13 (bd, 1 H, J= 5.9 Hz), 4.55 (g9, 1 H, J= 6.7 Hz), 3.11 (dd,
1H, J=13.9, 6.5 Hz), 2.99 (dd, 1 H, J= 13.9, 6.5 Hz), 2.14 (s, 3 H), 1.42 (s, 9
H); HPLC (Chiralcel OD, 250 x 4.6 mm, R, 6.64 min, 5% i-PrOH (hexanes), 1.0

mL/min).

e

BOC,N\:)kN OMe

: H g
CbzHN
Boc-Orn(Cbz)-Leu-OMe. A mixture of 545 mg (3.00 mmol) of Leu-OMe -

HCI, 1.00 g (2.73 mmol) of Boc-Orn(Cbz)-OH, 405 mg (3.00 mmol) of HOBt, and
523 g (2.73 mmol) of EDC in 30.0 mL of CHCI, was treated at 0 °C with 936 uL
(6.72 mmol) of triethylamine. The reaction mixture was stirred at 0 °C for 1 h and

at room temperature overnight, and washed with 5% citric acid, 5% of Na,CO,

solution and H,O. The organic layer was dried (Na,SO,) and concentrated in



S11

vacuo to yield 1.28 g (95%) of Boc-Orn(Cbz)-Leu-OMe as a colorless foam: IR
(neat) 3526, 3324, 3066, 2957, 2871, 1701, 1659, 1529, 1455, 1391, 1367, 1251,
1165, 1025, 866, 777, 740, 698 cm™; 'H NMR (600 MHz, CDCl,) § 7.36-7.27 (m,
5 H), 6.92 (b, 1 H), 5.27 (b, 1 H), 5.16 (b, 1 H), 5.11, 5.06 (AB, 2 H, J=12.4 Hz),
4.55 (b, 1 H), 4.31 (b, 1 H), 3.69 (s, 3 H), 3.41 (b, 1 H), 3.20-3.10 (m, 1 H), 1.90-
1.80 (m, 1 H), 1.73-1.65 (m, 1 H), 1.65-1.50 (m, 5 H), 1.43 (s, 9 H), 0.92 (d, 3 H,
J=16.0 Hz), 0.91 (d, 3 H, J=5.6 Hz); °C NMR (150 MHz, CDCl,) 6 173.2, 172.2,
157.0, 155.7, 136.5, 128.4, 128.0, 79.7, 66.6, 52.8, 52.1, 50.7, 41.0, 39.6, 30.0,

28.2, 26.1, 24.7, 22.8, 21.6; HRMS (ESI) m/z calcd for C,sH;N,O,Na (M+Na)

0
HQN\)J\N/d;JMe
: H g

é

CbzHN

516.2686, found 516.2656.

H-Orn(Cbz)-Leu-OMe. A solution of 113 mg (0.228 mmol) of Boc-
Orn(Cbz)-Leu-OMe in 2.40 mL (9.60 mmol) of HCI (4.0 N solution in 1,4-
dioxane) was stirred at 0 “C for 10 min and at room temperature for an additional
50 min. 1,4-Dioxane was removed in vacuo and the colorless, foamy residue was
dissolved in 20.0 mL of CHCI, and washed with 5% Na,CO, solution and H,O.
The organic layer was dried (Na,SO,) and concentrated in vacuo to yield H-
Orn(Cbz)-Leu-OMe as a colorless foam that was used immediately without

further purification.
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MeO

Boc-"Phe-[( E)-C(CH,)=CH]-Ala-Val-Orn(Cbz)-Leu-OMe (8). A solution
of 51.0 mg (0.114 mmol) of 7 in 3.60 mL of MeOH was treated at 0 °C with 1.14
mL (1.14 mmol) of 1 N NaOH. The reaction mixture was stirred at room
temperature for 6 h, treated at 0 °C with 1.14 mL (1.14 mmol) of 1 N HCI, and
extracted with CHCI,. The organic layer was dried (Na,SO,) and concentrated in
vacuo to yield crude acid as a colorless foam which was re-dissolved in 3.50 mL
of CHCI,. This solution was treated at room temperature with 0.228 mmol of
crude H-Orn(Cbz)-Leu-OMe, 16.9 mg (0.125 mmol) of HOBt, 26.3 mg (0.137
mmol) of EDC and 13.9 mg (0.114 mmol) of DMAP and stirred at room
temperature for 36 h. The reaction mixture was concentrated /n vacuo and
purified by chromatography on SiO, (10 : 1, CHCI,/MeOH) to yield 88.7 mg (96%)
of 8 as a colorless foam: [0]*;, —22.2 (¢ 1.0, CHCL,); IR (neat) 3290, 3064, 3023,
2961, 2929, 2872, 1693, 1636, 1535, 1454, 1385, 1366, 1250, 1169, 1026, 743,
699 cm™; 'H NMR (500 MHz, CDCL,) § 7.40-7.14 (m, 10 H), 7.00 (b, 1 H), 6.95 (b,
1 H), 6.68 (b, 1 H), 5.26 (b, 2 H), 5.11, 5.07 (AB, 2 H, J= 12.1 Hz), 4.75 (b, 1 H),
4.62 (b, 1 H), 4.56-4.50 (m, 1 H), 4.20 (b, 1 H), 4.15 (b, 1 H), 3.69 (s, 3 H), 3.44-

3.32 (m, 1 H), 3.22-3.10 (m, 2 H), 2.82 (dd, 1 H, J= 13.7, 6.8 Hz), 2.75 (dd, 1 H,
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J=13.4, 8.2 Hz), 2.15 (b, 1 H), 2.03 (b, 1 H), 1.95-1.85 (m, 1 H), 1.75-1.50 (m, 5
H), 1.66 (s, 3 H), 1.37 (s, 9 H), 1.08 (d, 3 H, J= 6.9 Hz), 1.00-0.85 (m, 12 H); '°C
NMR (125 MHz, CDCL,) & 174.7, 173.2, 171.5 (2C), 157.1, 155.2, 138.0, 137.5,
136.6, 129.1, 128.5 (2C), 128.0, 126.6, 79.4, 66.6, 59.4, 52.2, 51.7, 50.8, 41.0,
39.7, 30.0, 29.5, 28.3, 26.0, 24.8, 22.8, 21.7, 19.3, 18.5, 17.4, 12.8; HRMS (ESI)
my/z calcd for C,,HgNsOgNa (M+Na) 830.4680, found 830.4666; LC-MS (R, 7.95
min, linear gradient 70% to 95% CH,CN in 10 min, 95% CH,CN from 10 to 20

min, 0.4 mL/min; m/z = 830.4 [M+Na]").

Boc-"Phe-[( E)-C(CH,)=CH]-Ala-Val-Orn(Cbz)-Leu-"Phe-y[( E)-
C(CH,)=CH]-Ala-Val-Orn(Cbz)-Leu-OMe (9). A solution of 33.0 mg (40.8 umol)
of 8 in 4.50 mL of MeOH was treated at 0 "C with 408 uL (408 umol) of 1 N
NaOH. The reaction mixture was stirred at 0 °C for 1 h and at room temperature

for an additional 6 h, treated with 408 uL (408 umol) of 1 N HCI and extracted
with CHCI,. The organic layer was dried (Na,SO,) and concentrated in vacuo to

afford the crude acid as a colorless foam.
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A solution of 33.0 mg (40.8 umol) of 8 in 2.64 mL (10.6 mmol) of HCI (4.0
N solution in 1,4-dioxane) was stirred at 0 “C for 10 min and at room temperature
for an additional 40 min. 1,4-Dioxane was removed in vacuo and the colorless,
foamy residue was dissolved in 30.0 mL of CHCI, and washed with 5% Na,CO,
solution. The organic layer was dried (Na,SO,) and concentrated in vacuo to give
the crude amine as a colorless foam.

A solution of acid and amine in 8.50 mL of CHCI, was treated at room
temperature with 6.1 mg (44.9 umol) of HOBt, 9.4 mg (49.0 umol) of EDC and
5.0 mg (40.8 umol) of DMAP. The reaction mixture was stirred at room
temperature for 60 h, concentrated in vacuo, and purified by chromatography on
SiO, (20 : 1, CHCI,/MeOH) to yield 60.0 mg (99%) of 9 as a colorless foam that
was used directly without further purification: HRMS (ESI) m/z calcd for
CgoH116N10O4sNa (M+Na) 1505.8676, found 1505.8679; LC-MS (R, 11.6 min, linear
gradient 70% to 95% CH,CN in 10 min, 95% CH,CN from 10 to 20 min, 0.4

mL/min; m/z = 1383.6 [M-Boc]").
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Cyclo[(°Phe-y[(E)-C(CH,)=CH]-Ala-Val-Orn(Cbz)-Leu),] (10). A solution
of 46.7 mg (31.5 wmol) of 9 in 3.60 mL of MeOH was treated at room temperature
with 315 uL (8315 umol) of 1 N NaOH. The reaction mixture was stirred at room
temperature for 16 h and treated with 315 uL (315 umol) of 1 N HCI. Solvents
were removed in vacuo and 4.00 mL (16.0 mmol) of HCI (4.0 N solution in 1,4-
dioxane) was added at 0 °C. The solution was stirred at 0 °C for 10 min and at
room temperature for an additional 40 min. 1,4-Dioxane was removed /n vacuo
and the colorless, foamy residue was dissolved in 10.0 mL of benzene, treated at
room temperature with 26.5 mg (315 umol) of NaHCO,, and evaporated to
dryness by azeotropic distillation with benzene at 25 °C. The solid residue was
diluted with 26.3 mL of CHCI, and treated at room temperature with 4.7 mg (34.7
umol) of HOBt, 7.2 mg (37.8 umol) of EDC, and 3.8 mg (31.5 umol) of DMAP.
The reaction mixture was stirred at room temperature for 36 h, concentrated in
vacuo, purified by chromatography on SiO, (20 : 1, CHCI,/MeOH) and repurified
by RP-HPLC (C,4; from 90% to 100% MeOH (H,0) in 20 min, 100% MeOH (H,O)
from 20 to 30 min, 10 mL/min) to yield 21.2 mg (50%) of 10 as a colorless solid:

Mp 263-266 ‘C (MeOH/H,0); [a]?, =119 (c 0.1, CHCL); IR (neat) 3269, 3065,
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2959, 2931, 2871, 1699, 1632, 1525, 1455, 1258, 1142, 1028, 750, 698 cm™"; 'H
NMR (600 MHz, DMSO-d,, 298K) & 8.37 (bd, 4 H, J = 7.5 Hz), 8.08 (d, 2 H, J =
6.9 Hz), 7.35-7.27 (m, 10 H), 7.23-7.18 (m, 8 H), 7.16-7.11 (m, 4 H), 7.07 (d, 2 H,
J=7.8Hz),5.15(d, 2 H, J= 9.7 Hz), 4.98, 4.96 (AB, 4 H, J= 13.2 Hz), 4.66 (bq,
2H, J=7.0Hz),4.37 (q,2 H, J=7.8 Hz), 4.33 (t, 2 H, J=7.8 Hz), 4.19 (q, 2 H, J
= 7.4 Hz), 3.02-2.95 (m, 2 H), 2.95-2.87 (m, 4 H), 2.84 (dd, 2 H, J = 13.6, 8.0 Hz),
2.68 (dd, 2 H, J = 13.5, 7.4 Hz), 2.03 (octet, 2 H, J = 6.8 Hz), 1.58-1.50 (m, 2 H),
1.50-1.40 (m, 2 H), 1.48 (s, 6 H), 1.35-1.25 (m, 8 H), 1.30-1.18 (m, 2 H), 0.93 (d,
6 H, J=7.0Hz),0.79 (d, 6 H, J= 6.7 Hz), 0.77 (d, 6 H, J = 6.8 Hz), 0.75 (d, 6 H,
J = 6.3 Hz), 0.73 (d, 6 H, J = 6.2 Hz); ®*C NMR (150 MHz, DMSO-d,, 298K) o
172.2, 171.1, 170.7, 170.5, 156.0, 138.5, 137.1, 136.6, 129.0, 128.4, 128.3,
127.9, 127.7 (2C), 126.0, 65.2, 59.9, 57.1, 52.0, 50.7, 41.2, 40.2, 38.5, 36.9,
30.9, 30.1, 26.0, 24.0, 22.5 (2C), 18.9, 18.3, 17.6, 10.4; '"H NMR (600 MHz,
DMSO-d;, 338K) 6 8.19 (d, 2 H, J= 8.9 Hz), 8.15 (d, 2 H, J= 6.7 Hz), 8.01 (d, 2
H, J = 8.7 Hz), 7.34-7.28 (m, 10 H), 7.24-7.19 (m, 8 H), 7.16-7.13 (m, 2 H), 7.00
(d, 2 H, J=9.2 Hz), 6.89 (b, 2 H), 5.18 (dd, 2 H, J = 9.6, 1.0 Hz), 4.99 (s, 4 H),
467 (q, 2 H, J=7.7 Hz), 4.39 (g, 2 H, J= 7.7 Hz), 4.35 (dd, 2 H, J= 9.1, 7.0 Hz),
4.24 (q, 2 H, J = 7.4 Hz), 3.00-2.90 (m, 6 H), 2.87 (dd, 2 H, J = 13.8, 7.9 Hz),
2.71 (dd, 2 H, J = 13.8, 7.5 Hz), 2.05 (octet, 2 H, J = 6.8 Hz), 1.61-1.55 (m, 2 H),
1.54-1.45 (m, 2 H), 1.49 (s, 6 H), 1.41-1.32 (m, 8 H), 1.27-1.21 (m, 2 H), 0.96 (d,
6 H, J=7.0 Hz), 0.82 (d, 6 H, J= 6.8 Hz), 0.80 (d, 6 H, J = 6.8 Hz), 0.77 (d, 6 H,

J = 6.5 Hz), 0.75 (d, 6 H, J = 6.3 Hz); ®°C NMR (150 MHz, DMSO-d,, 338K) o
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171.9, 170.9, 170.5, 170.3, 155.7, 138.2, 137.0, 136.4, 128.6, 128.3, 127.9,
127.6, 127.3, 127.2, 125.7, 64.9, 59.5, 56.9, 51.8, 50.5, 40.8, 40.0, 38.4, 36.7,
30.7, 29.8, 25.6, 23.8, 22.2, 22.1, 18.6, 17.9, 17.2, 10.1; HRMS (ESI) m/z calcd
for C,eH,06N1002Na (M+Na) 1373.7889, found 1373.7872; LC-MS (R, 14.3 min,
linear gradient 70% to 95% CH,CN in 10 min, 95% CH,CN from 10 to 20 min, 0.4

mL/min; m/z=1351.5 [M+H]", 1374.4 [M+Na]’).

Cyclo[(°Phe-y[(E)-C(CH,)=CH]-Ala-Val-Orn-Leu),] ® 2HCI (1¢2HCI). A
solution of 1.7 mg (1.3 umol) of 10 in 0.74 mL of a 0.02 M HCI solution in MeOH
was treated at room temperature with 1.8 mg of 10% Pd/C. The reaction mixture
was hydrogenated at room temperature under H, (1 atm) for 3 h, filtered through
a pad of celite, concentrated in vacuo, dissolved in H,O, and lyophilized to yield
1.5 mg (quant.) of 1¢2HCI as a colorless powder: ESI-MS m/z 1083.6 (M-
2HCI+H), 1106.6 (M-2HCI+Na); HRMS (ESI) m/z calcd for CgHgN,,Oy (M-

2HCI+H) 1083.7334, found 1083.7269.
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Cyclo[(Val-Orn(Cbz)-Leu-"Phe-Pro),] (Cbz,GS). Prepared as a colorless
solid:?* Mp 52-53 ‘C (hexanes/Et,0); 'H NMR (600 MHz, DMSO-d;) 6 8.94 (d, 2 H,
J=3.2Hz), 858 (d, 2H, J=9.1 Hz), 8.38 (d, 2 H, J = 8.9 Hz), 7.34-7.27 (m, 12
H), 7.20-7.16 (m, 8 H), 7.13-7.10 (m, 4 H), 4.99, 4.96 (AB, 4 H, J = 12.6 Hz),
4.80-4.75 (m, 2 H), 4.57 (q, 2 H, J= 7.9 Hz), 4.42 (dd, 2 H, J= 9.1, 7.2 Hz), 3.35
(d, 2 H, J=8.1 Hz), 4.33-4.30 (m, 2 H), 3.51 (bt, 2 H, J= 9.3 Hz), 3.00-2.90 (m, 6
H), 2.83 (t, 2 H, J= 11.4 Hz), 2.39 (g, 2 H, J = 8.8 Hz), 2.05-1.95 (m, 2 H), 1.95-
1.87 (m, 2 H), 1.75-1.65 (m, 2 H), 1.50-1.35 (m, 12 H), 1.35-1.20 (m, 6 H), 0.79
(d, 12H, J=6.6 Hz), 0.78 (d, 6 H, J=6.7 Hz), 0.75 (d, 6 H, J= 6.7 Hz); °*C NMR
(150 MHz, DMSO-¢q;) 6 171.7, 170.7, 170.5, 170.4, 169.6, 155.9, 137.2, 136.3,
129.2, 128.3, 128.1, 127.7, 127.6, 126.7, 65.2, 59.7, 56.6, 53.7, 51.3, 49.5, 45.7,
41.0, 40.2, 35.7, 31.3, 29.9, 25.2, 24.0, 23.0, 22.7, 22.5, 19.0, 18.0; HRMS (ESI)

m/z calcd for C,4H,,,N,,0,,Na (M+Na) 1431.7693, found 1431.7726; LC-MS (R,

2 (a) Xiao, J.; Weisblum, B.; Wipf, P. J. Am. Chem. Soc. 2005, 127, 5742. (b) Wipf, P.;
Xiao, J.; Jiang, J.; Belikova, N. A.; Tyurin, V. A.; Fink, M. P.; Kagan, V. E. J. Am. Chem. Soc.

2005, 727, 12460.



S19

14.2 min, linear gradient 70% to 95% CH,CN in 10 min, 95% CH,CN from 10 to

20 min, 0.4 mL/min; m/z = 1409.6 [M+H]").
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x1b-5~179, DMS0-d6, 298K, B00MHz

MU @M~ = 4 UM OMOm o D@ M~ I D= WO T DWW =™~~~ MO D~ I~ NO OO T ONNTIT IO O M
CWUM=—"WVMDAUOOANT OO — [e] DNV NT O ~NODN~NN O S N DO N T T OOMNUDST
e DAUMMUNOUDMT —~ O O D w— )~ O - NDWNODONTDHO OO WM ST OO WNN@DO N
a T T UWUNNONODOODMOO O a o, NN ODODMNUONTOOANS O M — VWO DI~ ODDO NI @
a. O OSSN T I U QA Uy — o— 9 g Q._ DU 8 8 a0} 3 3 3 3 3 OO o o @ 8 4 3 Mt~ O OO mm
W @O ™~ ™~~~ L e D T T A Y Y N 4 4 4 4 4 4 ~ 3 3 3 3 3 oo BR O VAN o VN o VAN o ¥} 2 2 UOY =00

|

SRR P s

NHBoc

Ph /M/WONA.O_

3

F‘*
F
Ff

W\
4

e

— o S| [8)] ~r (=] m (e}
M o Mo idM |~ ™~ -t ~ Q ~
S ol |ol|ol—|am ~ ~ o @ o))
o (o) [se e RRToRNaV] o n o ~ n
5 ~— |||~ o ~ -~ (V] @ |
ﬁ___________~_~__._~____________________1—_._____—________~_*_____________-___________________________.___________-—__.____—_____-___________________..___n_____4____._____________<j
ppm 8 7 6 5 4 3 2 1

Current Data Parameters

NAME x1b-5-173-600
EXPNO 1
PROCNO 1

F2 - Acquisition Parameterc

Date_ 20050303
Time 21.13
INSTRUM spect
PROBHD 5 mm TBI 1H/
PULPROG z9
0 65536
SOLVENT CbaCte
NS 8
DS 0
SWH 8992 .806
FIDRES 0.137219
AQ 3.6438515
RG 1
DW 55.600
DE 6.00
TE 290.0
D1 3.00000000
============ CHANNEL f1
NUC 1 1H
P1 9.00
PL1 0.00
SFO1 6008336050

Hz
Hz
Sec

ust
ust

set

use
daB
MH:

F2 - Processing parameters

SI 65536
SF 600.8300107
WOW EM
SSB 0
LB 0.10
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P 9.000
Fi 5407 .47
Fap 0.000
F2 0.00
PPMCM 0.45000
HZCM 270 .37350

MH:

Hz

cm
ppr
Hz
ppr
Hz
ppr
Hz,
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x)b-5-179-600, DOMSO, rt, 150MHz C13
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Current Data Parameters

NAME
EXPNO
PROCNO

X1b-5-179-600

13
1

F2 ~ Acquisition Parameters

Date_
Time
INSTRUM
PROBHO
PULPROG
T0
SOLVENT
NS

DS

SkH
FIDRES
AQ

RG

DW

DE

TE

D1

D3

CPDPRG2
NuC2
PCPD2
PL2
PL12
SFo2

20050303
21.21
spect

5 mm TBI 1H/
ci3wonoe
65536
CbCc13

64

2
37878.789
0.577984
0.8651252
32768
13.200
6.00

290.0
8.00000000
0.00100000

=== CHANNEL f1

13C

13.00

0.00
151.0953827

=== CHANNEL f2

waltz16

1H

100.00

0.00

12.00

600 .8336050

usec
dB
ds
MHz

F2 - Processing parameters

SI
SF
WOW
558

65536
151.0788986
EM

0

1.00

0

1.00

tD NMR plot parameters

CX
F1p
F1
Fep
F2
PPMCM
HZCM

20.00
180.000
27194.20
0.000
0.00
9.00000
1359.7 1008

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cn
Hz/cm
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ppm
7.69321

7.68586
7.68297

7.67976
7.67539

-7.66471
-7.44750

7.43578
7.41898
7.40838
7.39507
7.27070
7.18061
7.16815
7.11580
7.10364
7.08651

%AX\\\

Integral

4.1857
6.4070

P

5.2864

=

xb-5-183-600,

4.94668
4.93213
4.91800
4.52103
4.23408
3.39564
3.38299
3.37992

cdcl3, 298K,
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™~ W W W oo
3 3 3 3 3 3 (4] ﬂn._

S

0.8704

0.7694

0.7664

0.5207
1.0085
0.4007

2.0000
0.8787

600MHz
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QU = e o

.4824
1.6919
9.4700
9.4850
1.4706

1

§

1.11943
1.09804
1.07450
1.05597
0.99646
0.98553
0.89623
0.88556

7115

1

Current Data Parameters

NAME x1b-5-183-600
EXPNO 2
PROCNO 1

F2 - Acguisition Parameter:

Date_ 20050303
Time 18.00
INSTRUM spect
PROBHD 5 mm T8I 1H/
PULPROG 29
T0 65536
SOLVENT CheCle
NS 20
DS 0
SWH 8992 . 806
FIDRES 0.137219
AQ 3.6438515
RG 10
DW 55.600
DE 6.00
TE 290.0
D1 3.00000000
============ CHANNEL f1
NUC1 1H
P1 9.00
PL1 0.00
SFO1 600.8336050

Hz
Hz
SEel

use
use

sel

ust
aB
MH:

F2 - Processing parameters

SI 65536
SF 600.8300261
WOW EM
558 0
LB 0.10
GB 0
pC 1.00

10 NMR plot parameters

CX 20.00
F1P 9.000
Fi 5407 .47
Fap 0.000
Fe 0.00
PPMCM 0.45000
HZCM 270.3735%0

MH;

Hz

cm
ppr
Hz
ppr
Hz
ppr
Hz,
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Xjb-5-183-500, cdcl3, rt, 125 MHZ C13 NMR
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Current Data Parameters

NAME xjb-5-183-500
EXPNO 13
PROCNO 1

F2 - Acguisition Parameters

Hz
Hz
sec

usec
usec

sec
dB
Sec

usec
MHz

dB
usec
usec
MHz

dB

MHz

Hz

cm

ppm
Hz

ppm
Hz

ppm/cm

Date_ 500000
Time 19.37
INSTRUM spect
PROBHD 5 mm TXI 13C
PULPROG ci3wonoe
10 32768
SOLVENT CDhC13
NS 1035
DS 0
SWH 32679.738
FIDRES 0.997306
AQ 0.5014004
RG 32768
oW 15.300
DE 6.00
TE 290.0
D3 0.00100000
PL12 6.00
D1 8.00000000
CPDPRG2 waltzi6
PCPD2 100.00
SFo2 500.1330008
NUC2 iH
PL2 120.00
P14 21.60
DE 6.00
SF01 125.7715724
NUC1 13C
PL1 0.00
F2 - Processing parameters
SI 8192
SF 125.7578000
WOW EM
SSB 0
LB 4.00
GB 0
PC 1.00
10 NMA plot parameters
CX 20.00
FiP 180.000
Fi 22636 .40
FapP 0.000
F2 0.00
PPMCM 9.00000
HZCM 1131.82019

Hz/cm
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X)1b-5-247-1-600, cdcl3, 298K, B600MHZ
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Current Data Parameters

NAME xjb-5-247~-1-60
EXPNO 1
PROCNOQ 1

F2 - Acgquisition Parameter:

Date_ 20050508
Time 13.28
INSTRUM spect
PROBHD 5 mm TBI 1H/
PULPROG 29
0 65536
SOLVENT CcDC13
NS 40
DS 0
SWH 8992 . 806
FIDRES 0.137219
AQ 3.6438515
RG 2
Dw 55.600
DE 6.00
TE 290.0
D1 6.00000000
============ CHANNEL f1
NUC1 1H
P1 9.00
PL1 0.00
SFO1 600 .8336050

Hz
Hz
se(

use
use

se(

Ust
dB
MH:

F2 - Processing parameters

SI 65536
SF 600.8300264
WOW EM
558 0
LB 0.10
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
F1P 9.000
Fi 5407 .47
Fep 0.000
F2 0.00
PPMCM 0.45000
HZCM 270.37350

MH:

Hz

cm
ppr
Hz
ppr
Hz
ppr
Hz,
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Xx1D0-3-247-1-600, cdcl3, 298K, 151MHz C13
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Current Data Parameters

NAME x]b-5-247-1-60
EXPNO 13
PROCNO 1

F2 - Acquisition Parameters

Date_ 20050507
Time 21.15
INSTAUM spect
PROBHD 5 mm TBI 1H/
PULPROG c13wonoe
™ 65536
SOLVENT cbc13
NS 5343
DS 0
SWH 37878.789
FIORES 0.577984
AQ 0.8651252
AG 32768
DW 13.200
0E 6.00
TE 290.0
D4 10.00000000
D3 0.00100000
=====s====== CHANNEL f{
NUC1 13C
Pl 13.50
PL1 0.00
SFO1 151.0953827
====s======= CHANNEL f2
CPDPRG2 waltz16
NUC2 iH
PCPD2 100.00
PLD 0.00
PL12 12.00
SFO2 600 . 8336050

F2 - Processing parameters

SI 65536
SF 151.0788333
WOW EM
55B 0
LB 1.00
GB 0
PC 1.00

10 NMR plot parameters

Cx 20.00
F1p 200.000
F1 30215.77
Fep 0.000
F2 0.00
PPMCM 10.00000
HZCM 1510.78833

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cn
Hz/cm
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ppm
7.30209
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7.23087
7.21866
7.20632
7.16680
7.15503

r"—\

xjb-5-247-2-600,

4.63525
4.43557

4.23104
3.17778

0

298K, 600MHZ
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Current Data Parameters

NAME xjb-5-247-2~60
EXPNO 1
PROCNO 1

F2 - Acquisition Parameter:

Date_ 20050507
Time 20.56
INSTRUM spect
PROBHD 5 mm TBI 1H/
PULPROG 29
0 65536
SOLVENT Cb2C12
NS 20
DS 0
SWH 8992 .806
FIDRES 0.137219
AQ 3.6438515
RG 10
DW 55.600
DE 6.00
TE 290.0
D1 6.00000000
=========z=== (CHANNEL f1
NUC1 1H
P1 9.00
PL1 0.00
SFO1 600.8336050

Hz
Hz
se(

use
use

Sel

use
B
MH:

F2 - Processing parameters

SI 65536
SF 600.8300265
WOW EM
SSB 0
LB 0.10
GB 0
PC 1.00

10 NMR plot parameters

CX 20.00
Fip 9.000
Fi 5407 .47
Fep 0.000
F2 0.00
PPMCM 0.45000

HZCM 270 .37350

MH:

Hz

cm
ppr
Hz
ppr
Hz
ppr
Hz,
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ppm

Iz
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__—174.06

]
=

—155.10

xjb-5-247-2-66,

138.45
—137.44

129.03

128.44

126.97
126.61

~

cdcl3, 298K,

79.34

77.21

77.00
76.79

151MHz

——— 59.56

T—— 57.47

Ci13

—— 51.83

—— 39.63

30.61
—— 29.68

28.25

19.04
= 18.22

17.45

ppm

80

60

40

20

Current Data
NAME x3jb
EXPNO

PROCNO

Parameters
~5-247-2-60
13

1

F2 - Acquisition Parameters

Date_ . 20050507
Time 13.50
INSTRUM spect
PROBHD 5 mm TBI 1H/
PULPROG c13wonoe
0 65536
SOLVENT CcDC13
NS 2938
DS 0
SWH 37878.789
FIDRES 0.577984
AQ 0.8651252
RG 32768
DW 13.200
DE 6.00
TE 290.0
D1 8.00000000
03 0.00100000
============ CHANNEL f1
NUC1 13C
P1 13.50
PL1 0.00
SFO1 151.0953827
============ CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 100.00
pL2 0.00
PL12 12.00
SF02 600.8336000

usec i
dB ”
a8

MHz

F2 - Processing parameters

SI
SF
WOW
SSB

10 NMR plot
CXx

F1P

F1

Fap

Fe

PPMCM

HZCM

65536
151.0788321
EM

0

1.00

0

1.00

parameters
20.00

200 .000
30215.77
0.000
0.00
10.00000
1510 .78833

MHz

Hz

cm
ppm
Hz
ppm

ppm/cn
Hz/cm
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Xjb-5-272, cdc

13, rt, 500MHZ

945559274687324...DO4495949193560278011711754345716
593119160556591641.350260815812240127255682878368
565687076156003179034404906294803343365452906074
1= 431098751085456297643097542197553062195466097209
W 33332222221Al.Al.92100555266188877710966655532100998
HWHWUMWLMWWWWMM%MWMVNWNWWMW“MM“H 7T JH“MHMWwMWMMwMW%mmmwMmmMWmmMmWWmWMW%mwWWmemWMmmMWWWWWWWMWWM%%N.‘1xwvmmmwwwwwmwnmwhw
MeO
L —
— i hie2]
o ;{0
& <[«
o S
-~ ~N|im
.m ~
_—______—-—___________________—____—-_-_—____-—__—_-—_-_—_—_________-___._____-_-_~__-j
ppm 8 7 6 5 4 3 2 1

Current Data Parameters

NAME Xjb-5-272-500
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date__ 500000

Time 18.24
INSTRUM spect
PROBHD 5 mm TXI 13C
PULPROG 29

D 32768
SOLVENT COC13

NS 40

0s 0

SWH 7507 .507 Hz
FIDRES 0.229111 Hz
AQ 2.1823988 sec
ARG 2

W 66.600 usec
ODE 6.00 usec
TE 290.0 K

D1 6.00000000 sec
P1 10.60 usec
DE 6.00 usec
SFO1 500.4330008 MHz
NUC1 1H

PL4 0.00 dB
F2 - Processing parameters
SI 32768

SF 500.1300228 MHz
WDW EM

558 0

LB 0.40 Hz
GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm
FiP 9.000 ppm

F1 4501.17 Hz
Fap 0.000 ppm
F2 0.00 Hz
PPMCM 0.45000 ppm/cm
HZCM 225.05852 Hz/cm
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Current Data Parameters \\.\,.\

xjb-5-272, cdcl3, rt, 125MHz, C13 cdh g ERTRs
PROCNO 1
F2 - Acquisition Parameters
898 82 3338994 BE8RBAUNGITIILELIRQLYL Date_ 500000
& I2T BB BREYERG PRERBBIFEIARRRLINdany e apect
/ / PROBHD 5 mm TXI 13C
PULPROG ci3wonoe
TD 32768
' SOLVENT CcDC13
NS 2935
DS 0
SWH 32679.738 Hz
8 FIDRES 0.997306 Hz
AQ 0.5014004 sec
RG 32768
O H DW 15.300 usec
N - DE 6.00 usec
MeO /:\/ TE 290.0 K
o) D3 0.00100000 sec
PL12 6.00 dB
N D1 8.00000000 sec
CPDPRG2 waltzi6
PCPD2 100.00 usec
5F02 500.4330008 MHz
NuUc2 iH
PL2 120.00 dB
P1 21.60 usec
DE 6.00 usec
SFO1 125.7715724 MHz
NUC1 13C
PL1 0.00 dB
F2 - Processing parameters
SI 8192
SF 125.7577961 MHz
WDW EM
558 0
LB 4.00 Hz
6B 0
PC 1.00

1D NMR plot parameters

CX 20.00 cm

FiP 200.000 ppm

F1 25151.56 Hz

Fep 0.000 ppm
. T T T T T T T T T T ¥ T T T T I T T T — F2 0.00 Hz
ppm 180 160 140 120 100 80 60 40 20 PPMCM 10.00000 ppm/cm

HZCM 1257 .57800 Hz/cm
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Xjb-7-31-600, DMS0-d6, 600MHZ, 298K Current Data Parameters
NAME xjb-7-031-600
EXPNO 1
259333016071755767841.810591486516087666406133 PROCNO 1
s R et e e R PR L T D R
a 30.33.3.22.22221.JJJJ.JJJQ.B.B.JJBBAA.4.0.0.4.33.29.9.7.7.7.7.7.7.7,7. F2 - Acquisition Parametept
e e -
. : INSTRUM spect
PROBHD 5 mm TBI 1H/
CbzHN PULPROG z9
No , Ph ™ 65536
HY H o SOLVENT co2c12
NS\ N NS 97
H Ds 0
o o 74 SWH 8992.806 Hz
H FIDRES 0.137219 Hz
o \;Hz AQ 3.6438515 sec
D EN
H RG 1
Ow o oW 55.600 use
DE 6.00 use
NHCbz 10 TE 290.0 K
D1 3.00000000 sec
============ CHANNEL f{ ==:
NUC1 1H
P1 9.00 use
PL1 0.00 dB
SFO1 600.8336050 MH:
F2 - Processing parameters
SI 65536
SF 600.8300111 MH:
WDW EM
SSB 0
LB 0.10 Hz
?« 6B 0
* & PC 1.00
(1 1D NMR plot parameters
CX 20.00 cm
FipP 10.000 ppr
— ~ [ss] ~lN(~ITM [e) 3 R¢0) VIO IO~ ]~ [Ca] = {ANI~TMOILO
o | | = M|~ |(sio|o ol oo ln|lo o|lo|lo]|a [3Y] AUD N[0 |D F1 6008.30 Hz
818 [52/328 %{% SEE BE=E |8 53558 op 0,000 por
< -l o Sim|o|wfe ol |o|lolol— oo el 1MV Nojo F2 0.00 Hz
_UUE ! W T m ! W ' m W M W m “ I PPMCM 0.50000 ppr

HZCM 300.41501 Hz,
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v

Current Data Parameters

xjb-7-031-600, DMS0-d6, 298K, 150MHZ T
PROCNO 1

F2 - Acquisition Parameters

] SIRe g 0839833889 QBIBBANNRIRRNBIGEISRRE ), e
8 PR 8 EHUTETIRANG BErr2Te2323322TLINNSEST  INsTAK spect
bl e T e e s PROBHD 5 mm TBI 1H/
PULPROG c13wonoe
0 65536
SOLVENT chc13
NS 2192
Ds 0
SHH 37878.789 Hz
0 H ._u: FIDRES 0.577984 Hz
: N_ o AQ 0.8651252 sec
< N \ A6 32768
H 9§ DW 13.200 usec
0 \ DE 6.00 usec
H TE 290.0 K
> N D1 8.00000000 sec
/__\/ﬂ D3 0.00100000 sec
o) 0]
10 =z=zs==s==== CHANNEL f{ ======
NUC1 13C
NHCbz P1 13.50 usec
PL 1 0.00 dB
SFO1 151.0953827 MHz
s=====z===== CHANNEL 2 ======
CPOPRG2 waltz16
NUC2 1H
PCPO2 100.00 usec
PL2 0.00 dB
PL12 12.00 dB
SFO2 600.8336050 MHz
F2 - Processing parameters
S 65536
SF 151.0789003 MHz
WOW EM
SSB 0
LB 1.00 Hz
) , , . » " o , , B8 0
AN g AT A N - .W PC 1.00

10 NMR plot parameters

CX 20.00 cm
FiP 200.000 ppm
F1 30215.78 Hz
Fop 0.000 ppm

“ _ I _ , . T _ I _ I _ _ _ I _ I _ l _  Fe 0.00 Hz

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

HZCM 1510.78906 Hz/cm
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x)b-7-030-600, DMSc-d6, 600MHZ, 338K, 65 oC Current Data Parameters

NAME xjb-7-030-600

EXPNO 1

85524307565518131488958318996218675323370527947 PROCNO 1
12053678858475087985747350882320957019219079193
IS 86584232007530865350953029087530621106586423388
a 75492211103210986509877954533399897656521097654

a 11193333332222111109111933221944443339988.877.7.77 F2 - Acquisition Parameter:

88877777777777777776555444443222211110000000000

Date_ 20050920

e A S S
. INSTRUM spect

CbzHN PROBHD 5 mm TBI 1H/
PULPROG zq

(o) Ph 1] 65536

N N SOLVENT co2c12

N ' NS 50
o H o) ) DS 0
0 SWH 8992806 Hz
H n FIDRES 0.137219 Hz
2/=\m/z AQ 3.6438515 se
\H RG 2
ow o W 55.600 use
10 DE 6.00 use
NHCbz T 290.0 K
01 3.00000000 ser
===z ==z==-====x OI>ZZm_.. ﬂu_ ===z
NUC1 1H
P1 9.00 use
PL1 0.00 dB
SFO1 600.8336050 MH;

F2 - Processing parameters

SI 65536
SF 6500.8300114 MH:
WOW EM
558 0
LB 0.10 Hz
| GB 0
- - PC 1.00
4 iIva
Qf 1D NMR plot parameters
% CX 20.00 cm
FiP 10.000 ppr
— N ofirNioln ™! [v(w|wlo olmlo ~ V|T|l—|o)lm)<)w
o Oy NSl (in T v |oj@w]m SO i) o OIT|N—|Olof] F1 6008.30 Hz
& ST | e Q|| [aV] k=] — oMM INo|o ) M~~~ || ],
5 22| |fiR|e| e e Rt A A aele < oeem|olel Fap 0.000 ppr
S |t — LM | O —fcu |~ ||~ ~ — ||| |cu|wlo F2 0.00 Hz
[ AR AR RN AR AR AR N AN R ANRENRE] TTTTFTEITPTTTITFTTFT TITTTITTT I TR T TIToTY LR AR R R R R RN AR R R AN DR ERE R RS :____-_.__—_____-____ﬁ_______________~____________-_:____—:__:_.:_____jl_‘qJ_
_uua m_w m W m W __ ! ] ! PPMCM 0.50000 ppr

HZCM 300. 41501 Hz,
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x)b-7-030-600, OMS0-db, 600MHZ, 338K, 65 oC, C13 150 MHZ
i B398 T ABIBRYRITS BR8N RIRRNERRBLNTESR
g KRRR B BLLIINRNNW CBBrReT3TANRTIITaYNT YN
CbzHN
o) N o)
HN
zﬂ,\z/"\c/z\ﬂﬁ/
H H
/ O o
SN YN
Ph (0]
NHCbz 10
| R i i | , i
| ) In |
_ ] T ] T ] ; _ T T T T T T _ J .
ppm 180 160 140 120 100 80 60 40 20

Current Data Parameters

NAME xjb-7-030-600
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20050921

Time 9.40

INSTRUM spect

PROBHD 5 mm TBI 1H/

PULPROG c13wanpe

0 65536

SOLVENT CDC13

NS 1267

DS 0

SWH 37878.789 Hz

FIDRES 0.577984 Hz

AQ 0.8651252 sec

RG 32768 !
DW 13.200 usec

DE 6.00 usec

TE 290.0 K

D1 8.00000000 sec

03 0.00100000 sec ,
m=========== CHANNEL f{ ======

NUC1 13C

P1 13.50 usec !
PL1 0.00 dB

SFO1 151.0953827 MHz
=======z===== CHANNEL {2 ==s===-
CPDPRG2 waltzie

NUC2 1H

PCPD2 100.00 usec

pL2 0.00 dB

PL12 12.00 dB

SFo2 600.8336050 MHz

F2 - Processing parameters

SI 65536
SF 151.0783437 MHz
WOW EM
SS8 0
LB 1.00 Hz
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00 cm
F1P 200.000 ppm
F1 30215.79 Hz
Fap 0.000 ppm

Fe 0.00 Hz
PPMCM 10.00000 ppm/cn
HZCM 1510.78955 Hz/cm
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ppm

xjb-4-235, . DMS0-d6, 600Mhz, rt, Z-GS Current Data Paraneters
NAME xjb-4-235-600
EXPNO 3
NSNS O OSSN 0O O~ ONN—"OOWAadOWOWMS~NNUNM— (OO« O n:.ﬁd T O TSNS OO0 YW UEOOZD 1
MO -+ U T 00T OTYT NN O MS~NDMNOOOMWNITANONOONDO—-TOTUMONUIMNODDITUNUNNOSD
SO USN~SOO 0O MO 2T T NUNDMON— TN SO MONTAUONOODNDDOT 2 DOO—O TN @
TSNS MO0 OO NSNS ONUNTONNMN 10T 9O OMOONDOMNUOMNIT NN MODONILIWD
9 g 5 3 3 3 3 3 3 3 2 TV S = MO T OO0 0T IT T T TIONOOO0QCODNSNSNNSNS~N Fo - >nDC.umwﬂuDD Parameter:
8 8 8 8 8 7 7 7 7 __/ 7 7 7 7 7 7 7 7 N T I T T ONNNUNNUNNNAUAUNS A = O00 00O )

RS SENR S

PROBHD 5 mm TBI {H/
CbzHN PULPROG zg
N T0 65536
SOLVENT cozci2
0] Ph
M H _ NS 100
Qﬁ Z 5 Z N ..., DS 0
N o SWH 8992 .806 Hz
F IDRES 0.137219 Hz
O} H AQ 3.6438515 set
wINN N m z RG 2
|l K - OW 55.600 ust
Ph DE 6.00 ust
TE 290.0 K
z:oUN Cbz,GS D1 £.00000000 sec
mooomme=mmoo— OIDZZmﬁ. w_ ===
NUC1 1H
P1 9.00 use
PLY 0.00 d8
SFO1 600.8336050 MH:
F2 - Processing parameters
SI 65536
SF 600.8300108 MH:
WOW EM
558 0
LB 0.10 Hz
n GB 0
PC 1.00
10 NMR plot parameters
CX 20.00 cm
FipP 10.000 ppr
— [e)] wiicy M|~ VO[O ~ W] (O[] cy mim
@ @ Mt — ooy J|o|=o|ul— m SISl nl lojlojm] S|~ wlo F1 6008.30 Hz
nm. [Ig] [TeliKe)] W1~ Mo|o|mMm|o]r~ < MITM)[~] IN[O|DO{W|Nn ol
5 el I e @ el e] o A Rt Il A I R R Il el B A Fap 0.000 ppr
m ~ ||~ ~in|oy IR IR IR IS ~ u|—=l—llo —t | {OD]M wjw ﬂm O OO —*N
T T T T T T T T — ¥ [|—
Mom I I T I I ! I I I PPMCM 0.50000 ppr

HZCM 300.41501 Hz,
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ppm

170.52

170.38

169.64

x1b-4-235, 0OMS0-db, 150MHz, C13,

137.21
136.29

|

125.21
128.25
128.05
127 .68
127 .57
126.69

/-GS

51.30

49.54
41.03

65.19
59.67
36.60
53.74
40.21
39.91
39.78
39.64
39.50
39.36
39.22
39.08

31.28
28.94

18.99
17.96

25.16
23.98
22.73
22.46

140

20

Current Data Parameters

NAME x)b-4-235-600
EXPNO 2
PROCNO 1

F2 - Acquisition Parsmeters

Date_ 20040303

Time 8.36

INSTRUM spect

PROBHD 5 mm TBI 1H/

PULPROG c13wonoe

0 65536

SOLVENT cnci3

NS 3533

DS 0

SWH 37878.789 Hz

FIDRES 0.577984 Hz

AQ 0.8651252 sec

RG 32768

DwW 13.200 usec

DE 6.00 usec

TE 290.0 K

D1 8.00000000 sec

b3 0.00100000 sec
=======z===== CHANNEL fi ======

NUC1 13C

P1 13.50 usec

PL1 0.00 dB

SFO1 151.0953827 MHz ,
========s==== (HANNEL {2 ======
CPDPRG2 waltz16 |
NUC2 1H i
PCPD2 100.00 usec

pL2 0.00 dB

PL12 12.00 dB

SFO2 600.8336050 MHz

F2 - Processing parameters

SI 65936

SF 151.0789009 MHz
WOW EM

558 0

LB 1.00 Hz
GB 0

pC 1.00

10 NMR plot parameters

CX 20.00 cm
FipP 200.000 ppm
F1 30215.78 Hz
FapP 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cn

HZCM 1510.78906 Hz/cm
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10
rHQC

x1b-7-030-600

I

0-d6, 600mhz,

338k,

65 af,

hmgc

T

T

50

100

150

pom

Current Data Parame

NANE X jb-7-030-600
EXPNQ 12
PROCNO 1
f2 - Acauisitian Pare
Date_ 20050921
Time i2.12
INSTAUM spect
PROBHD S me TBI 1H/
PULPADG inv4gs
0 2048
SOLVENT coc13
NS 35
0s 4
SKH 5387.931 Hz
FIORES 2.630826 Hz
AQ 0.1901044 se
ARG 32768
oW 92 800 us
oe 6.00 us
TE 310.0 K
CNST2 145.0000000
d0 0.00000300 se-
D1 1.50000000 se.
g2 0.00344828 se:
da12 0.00002000 se:
dai3 0.00000300 se:
D16 0.00050000 se:
420 0.00242528 se:
INO 0.00001655 se.
==xses = CHANNEL f{ ==
NUCY iH
P1 9.60 us
o2 19.20 us:
Ly 0.00 o8
SFO1 600.8327037 MH
=a========z= CHANNEL f2 ==
CPOPRGE garp
NUC2 13C
P3 13.50 us:
PCPD2 100.00 us:
A2 0.00 dB
pL12 12.00 dB
SFg2 151.0938719 MH
== GRADIENT CHANI
P16 1000.00 us:
Fi - Acguisition parg
NDO 2
T 256
SFO§ 151.0939 MH
FIORES 118.013596 Hz
SN 199.952 pp
F2 - Processing paral
§1 1024
SF 600.8300140 MH
HWOW SINE
§SB 0
i8 0.00 Hz
Ga 0
PC 1.00
F§ - Processing para
51 1024
MC2 oF
SF 151.0789673 NH
WOw SINE
558 0
LB 0.00 Hz
GB ]

20 NMA plot parame
cx2 18.00 cm
Cx1 15.00 cm
F2PLD B.965 ppi
FaLo 5386.71 Hz
F2PH] -0.002 pm
F2HI -1.22 Hz
FIPLO 198.640 pp
FILO 30010.34 Hz
FiPH] -1.332 pp
FiHl -20% .17 Hz
F2PPMCM 0.49819 pp
F2HZCM 299.32950 Hz
F {PPMCM $3.33145 pp
FIHZCM 2014, 10095 Hz
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/ Current Data Parameters
a—— NAME x3b-7-030-600
X EXPNO 1122
xjb-7-030-600, 0-d6, 600MHZ, 338K, 65 oG, HMBC PROCNO 1
” 7 f2 - Acaquisition Parameter
i Date_ 20050921
Time 0.54
INSTRUM spect
PROBHO 5 mm 1B 11/
PULPACG 1nv4gslrnd
m 4096
SOLVENT coci3
| AL NS 80
DS 4
SWH 5387 931 1z
FIDRES 1.315413 Kz
AQ 0.3801588 sec
F I RG 32768
@ ° ‘ [ ¢ P D 892.8B00 usec
DE 6.00 vsec
F TE 0.0 K
: o N 0 LY 1 0 0.00000300 sec
5e on [} B 1 1.00000000 sec
‘ ° L o6 0.05000000 sec
d13 0.00000300 sec
4 o o o (] T D16 0.00050000 sec
| INO 0.00001655 sec
9 0 b o0 o
« o e 0 8 - ==m=zs=zssco CHANNEL f1 =s==== ;
NUCH iH
[ Py 9.60 uset
., p2 19.20 usec
N 50 PLI 0.00 a8
o o o SFO1 600.8327037 Mz
e e o [} -
=====zz==c=s CHANNEL P senses
. 0| 0 - NuC2 13C
P3 13.50 usec
- P2 0.00 dB
N SF02 151.0938719 Mz
- s=sz======== GRAADLENT CHANNEL = :
| P36 1000 .00 usec
3 b F1 - Acgquisition parameter
NDQ 2
I 0 256
SFO1 154.0939 MHz
F1DRES 118.013596 H7
- SKW 199.95?7 pom
r F2 - Processing parameter
L 51 1024
SF 600.8300094 MHz
o Wow STNE
558 0
- B L8 0.00 Hz
L [¢:] )
PC 1.00
° -
e e 0 | f1 - Processing parameler
St 2048
- Me2 aF )
. SF 151.0789546 MHz
QWO WDH SINE
. . L 558 0
8 0.00 Hz
¥ [ GB [4)
k 20 NMA plot parameters
° 0 o Cx2 18.00 cm
¢ % P 1 %3] 15.00 cm
- F2PLO 8.966 ppm
- FaLo 5388.33 Hz
£ 2PHI 0.001 ppm
F F2HI 0.40 Hz
F1PLO 198.724 pom
B FiLo 30022.97 Hz
- FiPHI -1.248 ppm
ppm Fin -188.51 Hz
rrrrrrrrr;rrrrrrrrrir{rrrirrrrurr Trrrrrrrryrrr1rryryrr|rrrrrr1rr1ryryrrrryr1r1rr1ijyrriryrrr1r|rr1—r 11717~ F 2PAMCM Dbmm»yauas\hs
ppm 8 7 6 5 4 3 2 1 FaHZCH 299.32950 117 /cm
F 1PPMCM 13 33143 gom/cm

F1HZCM 2014 09863 kz/cm
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Ll

xjb-7-030-600, DOMSO-

aﬁ:w 338K, 65 oC, cosy ‘ ——

Qe

P4

Qe

T 1T

T

TTTTT

ppm

ppm

NAME
EXPNO

Current Data Parameters
Xxjb-7-030-600
11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20050920

Time 22.28
INSTRUM spect
PROBHO 5 mm T8I 1H/
PULPROG C€osy

0 1024
SOLVENT coc:3

NS 30

BS 16

SWH 5387.931 Hz
FI0RES 5.261652 Hz
AQ 0.0950772 sec
RG 100

OW 92.800 usec
0E 6.00 usec
TE 290.0 K

a0 0.00000300 sec
o1 1.00000000 sec
INO 0.000§8560 sec
=sssss====zz CHANNEL f{] =s=s==z=zz=c=-
NUCY iH

PO 8.20 usec
Pi 9.60 usec
PLY 0.00 dB
SFO1 600.8327037 MHz

F1 - Acquisition parameters

NDO 1
0 256
SFO1 600.8327 MHz
FIDRES 21.046606 Hz
SKW B8.967 ppm
F2 - Processing parameters
SI 512
SF 600.68300081 MHz
WOW SINE
SSB 0
LB 0.00 Hz
GB 0
pC 1.00
F1 - Processing parameters

SI 512
Mce oF
SF 600.8300080 MHz
WOR SINE
558 0
L8 0.00 Hz
GB 0

20 NMR plot parameters
Cxe 15.00 cm
Cx1 15.00 cm
FaPLO 8.370 ppm
FaLo 5389.59 Hz
FePHI 0.003 ppm
F2H1 1.66 Hz
F1PLO 8.970 ppm
FILO 5389.69 Hz
F1PHI 0.003 ppm
F{HT 1.76 Hz
F2PPMCM 0.58783 ppm/cm
F2HZCM 359.19540 Hz/cm
F 1APMCM 0.59783 pom/cm
FIHZEM 359.19940 Hz/cm




Current Data Parameters

A 3 030-6
NAM xjti-7-030-600
mw_.u i EXPNO 1111
PROCNO 1

xjb-7-030-600, DMS0-d6, 228K, 65 oC, noesy, 600MHZ

F2 - Acguisition Parameters

Date__ 20050921
Time 18.32
INSTRUM spect
PROBHD S mm TBI 1H/
PULPROG noesytp
0 1024
SOLVENT coci3
NS 70
0s 16
SwH 5387.931 Hz
FIDRES 5.261652 Hz
AD 0.0950772 sec
RG 60
oW 92.800 usec
DE 6.00 usec
TE 290.0 K
a0 0.00000300 sec
Dt 1.00000000 sec
08 0.34993999 sec
INO 0.00003280 sec
F===s=sse=== CHANNEL f{ =====
NUCH 1H
P 13.50 usec
PLE 0.00 dB
5 N SFot 600.8327037 MHz
L F{ - Acquisition parameters
NDO 2
- 0 256
SFO1 600.8327 MH2
FIDRES 21.046606 Hz
S B.967 ppm
F2 - Processing parameters
St 1024
SF 600.8300080 MHz
HWOW SINE
558 0
4 LB 0.00 Hz
6B 0
(-} 1] - PC 0.10
LN ) -
F1 - Processing parameters
SI 1024
MC2 TPPI
SF 600. 8300076 MHz
o ™ WOW SINE
558 0
L8 0.00 Hz
GB 0
20 NMR plot parameters
6 X2 15.00 cm
Cx1 15.00 cm
FaPLo 8.970 ppm
F2Lo 5389.7% Hz
F2PHT 0.003 ppm
F2HI 1.77 Hz
e F{PLO 8.971 ppm
o ] -3 FiLo 5390.06 Hz
e F1PHI 0.004 ppm
F1HI 2.13 Hz
F2PPMCM 0.59783 ppm/cm
F2HZCM 359. 19540 Hz/cm
F1PPMCM 0.59783 ppm/cm
F1HZCM 359.19540 Hz/cm
u 8
- 1 2
ppm
TTFT T T T rTTT TTFT T T T T T T TTIoIT



(Q\] Current Data Parameters

s )
<t NAME x)b~7-030-600
EXPNO 2222
PROCNO 1

XHUIVIMOIOOOA DszlQm. wm—A. 86 oC, @OOZIN. OESY F2 - Acquisition Parameters

Date_ 20050922
Time 1.48
INSTRUM spect
PROBHD S mm TBI 11/
PULPROG roesytp
0 1024
SOLVENT coci3
NS 70
0s 16

- SWH 5387.931 Hz
FIOAES 5.261652 Hz
AQ 0.0950772 sec
RG 60
DW 92.800 usec
OE 6.00 usec
TE 290.0 K
do 0.00000300 sec

H - D1 1.00000000 sec

012 0.00002000 sec
NG 0.00009280 sec f

L.

w ® g s=szszazoscs CHANNEL (f ===-=-=sczz== ,
B 1 NUCt tH i
° Py 9.00 usec

P15 250000.00 usec

PLy 0.00 dB

PLIY 24.00 dB
SFO1 600.8327037 MHz

F1 - Acguisition parameters

a = NDO 2

) = 0 256
SFO1 600.8327 MHz
FIORES 21.,046606 Hz |
SW 8.367 ppm

F2 - Processing parameters

SI 1024

SF 600.8300082 MHZ
WOW SINE

$SB 0

L8 0.00 Hz
G8 [

PC 0.10

F1 - Processing parameters

SI 1024
Mc2 PRI
SF 600.8300088 MHz
HOW SINE
558 )]
La 0.00 Hz
GB 0
o 20 NMR plot parameters
o ox2 15.00 cm
r cx1 15.00 cm
) L F2PL0 8.970 ppm
- FaLo 5389.45 Hz
. r F2PH] 0.003 pom
[+ ] @ % of a - @ - F2HI 1.92 Hz
K L. N FipLO 8.969 ppm
W - () ®e * [ FiLO 5388.88 H2
o F4PHI 0.002 ppm
C FAHI 0.95 Hz
r F2PPMCM 0.59783 ppm/cm
N F2HZCM 359.19540 Hz/cm
. - 0008 8 F 1PPMCM 0.59783 ppm/cm
L - a ®o a ool o - r F1HZCM 359.19540 Hz/cm
o PO - ppm
LANLENIR/LANL LI I SO LU O A I A A D e I O S I e S 2 e LISNL I N N I D N N N D N N O D D N A 0 I




-Chz, GS
“wac

L

JlJﬂnM

| _J_JJL

xib-4-235, DMS0-dp,

NMQC, 600Mhz, Z-GS

TTT

ppm

TTT T T T T T T T T T TT

T

TTT

T

TT

50

100

150

ppm

NAME
EXPNO
PROCNG

Current Data Parame

xjb~4~235-600
12
i

F2 - Acquisition Parg

Date_
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT

CNST2
do

3]

a2
412
d13
016
20
INO

CPOPRG2
NUC2

P3
pceg2

20040302
20.46
spect

5 mm TBI {1t/
inv4gs
2048

cnc3

30

4

B0DI.B15
2.934382
0.170443¢
32768
83.200
6.00

310.0
145.,0000000
0.00000300
1.50000000
0.00344828
0.00002000
0.00000300
0.0005S0000
0.00242528
0.00001655

i

9.60

19.20

0.00
600.8330041

= CHANNEL f2
garp

1000.00

Hz

se

us
us

o
b

se
se
5e

us:

us

Fi - Acquisition pare

NOO 2
10 256
SFO1 151.0939 M
FIDRES 118.013596 Hz
SH 199.952 ppr
F2 - Processing para
SI 1024
SF 600.8300097 MH
WOW SINE
558 0
LB 0.00 Hz
68 0
PC 1.00
f1 - Processing para
St 1024
MC2 oF
SF 151.07B9366 MH
WO SINE
$58 1]
L8 0.00 Hz
[¢f:] a
2D NMB plot parame
cxz2 168 .00 cm
Cx1 15.00 cm
F2prLD 9.985 opr
FaLa 599%.29 Hz
F2PHI ~0.017 pp
F2HI -10.32 Hz
FIPLD 198.843 pp
FiLO 30041.04 Hz
FiPKI -1.128 pp
FiHI -170.47 Hz
F2PPMCM 0.55568 pp
F2HICM 333.86792 Hz
F 1PPMCN 13.33145 pp
FiHICM 201410059 Mz




.Cle, GS

5 IMBC

iyt

Ll ﬂ )

"

mll&

xjb-4-235, DM$0-d6, NMBC, 600MHz, Z-GS
° W
] o . 0 eﬂ#
° Oo e 0 ‘
L} tm 20
. o XX . o .
0
[ L]
] L]
0 o 9
>ty §0, ¢ o0 )
-] [:] [, L1}
. -]
° 0 9 g o 0
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100
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NAME
EXPNO
PROCNO

Current Data Parameters
xjb-~4-235-600
1122
1

F2 - Acauisition Parameter

Date_
Time
INSTAUM
PROBHD
PULPROG
0
SOLVENT
NS

os

SHH
FIDRES
A

AG

oW

OE

20040303
0.23
spect
5 mam 181 {H/
invagslrnd
4096
coc13
ag
4
6009.615 Hz
1.467194 Hz
0.3408372 sec
32768
83.200 usec
6.00 vsec
310.0K
0.00000300 sec
1.00000000 sec
0.05000000 sec
0.00000300 sec
0.00050000 sec
0.00001655 sec

NuCt iH
P 9.60 uset
p2 19.20 usec
PL1 0.00 08
SFOt 6008330041 MHz
===z=zzz:=== CHANNEL 2 ======
NuC2 13C
P3 13.50 usec
PL2 0.00 dB
SFO2 151.0938719 MHz
====== == GRADIENT CHANNEL =
P16 1000.00 usec

Fi - Acquisition parametes
NDO 2
0 236
SFO1 151.0939 MHz
FIDAES 116.013596 Hz
SH 199.952 ppm

F2 - Processing parameter
S1 1024
SF 600.8300066 MHz
WOH SINE
SSB 0
8:] 0.00 Hz
[el:] 0
PC 1.00

Fi - Processing parameter
S1 2048
NC2 oF
SF 151.0789062 MHz
WOW SINE
ss8 0
LB 0.00 Hz
GB 0

20 NMA plot parameters

x2 18.00 cm
[#§] 15.00 cm
F2PLO 9.990 ppm
F2L0 6002.32 Hz
F2PHI -0.012 ppm
F2HT -7.30 Hz
F1PLO 199.044 ppm
F1L0 30071.40 Hz
FiPHL -0.927 ppm
F{HT -140.11 Hz
F2PPMCH 0.55568 ppm/cm
F2HZCM 333.86752 Hz/cm
F 1PPMCM 13.33145 ppm/cm
F{HZCM 2014 10059 Hz/cm




o, GS

d QOSSN

xjb-4-235, dmso-d6,

COSy.

rt,

600Mhz,

Z-GS

TTIT 11

T

T

T

TTT 11

TTT 11

TTT 1T

T

TT

TTTTrITIT

T

ppm

Current Data Parameters

NAME xjb-4-235-600
EXPNO 11
PROCNQ 1

F2 - Acguisition Parameters
Date_ 20040302
Time 19.29
INSTAUM spect
PROBHD 5 mm TBI 1H/
PULPROG casy
1 1024
SOLVENT cocl3
NS 16
oS 16
SWH 6009.615 Hz
FIORES 5.868765 Hz
AQ 0.0852468 sec
A6 100
oW 83.200 usec
0€ 6.00 usec
TE 290.0 K
d0 0.0000030C sec
01 1.00000000 sec
INO 0.00016640 sec
s==zzs=z==== CHANNEL f{ s===szs=z=zzz=
NUC1 iH
PO 8.20 usec
P1 8.20 usec
PLY 0.00 dB
SFO1 600.8330041 MHz

F{ - Acquisition parameters
NDO 1
D 256
SFO1 600.833 MHz
FIDRES 23.475060 Hz
SW 10.002 ppm

F2 - Processing parameters
SI 512
SF £00.B300060 MHz
WOW SINE
SSB L]
LB 0.00 Hz
G8 0
PC 1.00

F1 - Processing parameters
SI 512
MC2 aF
SF 600.8300055 MHz
WOW SINE
S5B 0
L8 0.00 Hz
G8 0

20 NMA plot parameters

cx2 15.00 cm
Cx1 15.00 cm
F2PLO 9.991 ppm
FaLo 6002.96 Hz
F2PHI -0.041 ppm
F2HI -6.66 Hz
F1PLO 9.992 ppm
FiL0 6003.42 Hz
F{PHI -0.010 ppm
FiH1 -6.19 Hz
F2PPMCM 0.66681 ppm/cm
F2HZCM 400.64105 Hz/cm
F 1PPMCM 0.66681 ppm/cm
FiHZCM 400.54105 Hz/cm



2,GS
% NOESY

xjb-4-235 DMSO

NOESY, B6pOMHz

LLLEL A I I A
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T
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TV T 17

TTTT T 7T
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TITTT77

FTIT 17177

2

LI S A A B )

TTTTTTT

T

ppm

Current Data Parameters

NAME x)b-4-235-600
EXPNO 1114
PROCNQ 1

F2 - Acquisition Parameters

Date_ 20040303
Time 18.04
INSTRUM spect
PROBHD S mm TBI 1H/
PULPROG noesytp
T0 1024
SOLVENT coci3
NS a0
0s 16
SWH 6009.615
FIDRES S.868765
AQ 0.0852468
RG 300
Ow 83.200
DE 6.00
TE 230.0
do 0.00000300
0 1.00000000
;] 0.34999999
INO 0.00008320
============ CHANNEL f}
NUCY 1H
Pt 9.00
PLY 0.00
SFO4 600.8330041

Hz
Hz
sec

usec
usec
K
sec
sec
sec
sec

MHZz

F1 - Acquisition parameters

NOO 2
T 256
SFO1 600.833
FIDRES 23.475080
SW 10.002

MHZ
Hz
ppm

F2 - Processing parameters

SI 1024
SF 600.8300055
WOW SINE
5SB 0
L8 0.00
] Q
PC 1.00

MHz

Hz

F1 - Processing parameters

SI 1024
MC2 TPP1
SF 600.8300058
WOw SINE
558 0
L8 0.00
68 ]

MHz

Hz

20 NMR plot parameters

Cx2 15.00
Cxt 15.00
F2rLo 9.992
FaLo 6003. 46
F2PHI -0.010
F2HL -6.16
F1PLO 9.992
FiLo 6003.21
F1PH] -0.011
FH] -6.41
F2PPMCN 0.66681
F2HZCM 400.64105
F 1PPMCM 0.66661
F{HZCM 400.64105

cm
cm
ppm

Hz

ppm

Hz

pam

Hz

pom

Hz
ppm/cm
Hz/cm
ppm/cm
Hz/cm




2,GS

S47

xjb-4-235, DMSO-d6, ROESY, rt; 600MHz
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pom 8 6 4 )

ppm

NAME
EXPNO
PROCNO

F2
Date
Time
INSTAUM
PROBHD
PULPROG
0
SOLVENT
NS
0s
SWH
FIORES
AD
RG
oW
i3

F1
NDO
T
SFO1
FIDRES
S

Current Data Parameters

Xj0-4-235-500
2222
1

- Acquisition Parameters
20040304
2.16
spect
5 mom TBI 1H/
roesytp
1024
coc13
80
16
6009.615 Hz
5.868765 Hz
0.0852468 sec
300
83.200 usec
6.00 usec
280.0 K
0.00000300 sec
1.00000000 sec
0.00002000 sec
0.00008320 sec

==== CHANNEL f] ======scs=z== |
iH
9.00 usec
250000.00 usec
0.00 a8
24.00 o8
600.8330041 MHz

- Acquisition parameters
2
256
600.833 MHz
23.475060 Hz
10.002 ppm

F2 - Processing parameters

ST
SF
WOW

LB
[¢1:]
pC

F{ - Processing parameters

SI
Mc2
SF
WOW
558
L8
GB

€x2

Cx1
F2PLO
FaL0
F2PHI
F2H1
FiPLO
FiL0
FiPHI
FiHI
F2PPMCM
F2HICM
FIPPMCM
FiHZCM

1024
600.8300115 MHz
SINE
0
0.00 Hz
0

0.10

1024
TPPI
600.8300113 MHz
SINE
[
0.00 Hz
0

20 NMR plot parameters

15.00 cm
15.00 cm
9.982 ppm
5997.49 Hz
-0.020 pom
-12.13 Hz
9.981 ppm
5997 .10 Hz
-0.021 ppm
-12.51 Hz
0.66681 ppm/cm
400.64105 Hz/cm
0.66681 ppm/cm
400.64105 Hz/cm



[CH;],GS-2 Variable Temperature NMR in DMSO-d ¢

S48
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Figure 1. Amide proton chemical shift dependence on temperature for a solution

of 10 in DMSO-qj;

Cbz,GS Variable Temperature NMR in DMSO-d ¢

CbzHN
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Ph o é o
y=-0.0118x + 12.479 NHCbz
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Figure 2. Amide proton chemical shift dependence on temperature for a solution

of Cbz,GS in DMSO-g;,.





