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"H NMR of (CN),Cbi 2 in CD;0D (NaCN in MW)
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3C NMR of (CN),Cbi 2 in CD3;0D (NaCN in MW)
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HPLC of (CN),Cbi 2 (NaCN in MW)
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Result Table (Uncal - C:\ANIA| AZ 236 MW1 07-LUT-2014 - S 2850: Channel 2)
Reten. Time Area Height Area Height Wwos Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] [-]
1 17,283 ; 2507,997 ; 160,075 5 5
2 20,933 ; 1745,456 ; 116,651 ; 41,0 ; 42,2 0,25 ; 648
Total 4253452 | 276,727 100,0 100,0 §

HPLC, t, 17.3 and 20.9 min. (Eurospher II 100-5 C18 250 mm x 4.6 mm column, MeCN/H,O 0.05% TFA,
1 mL/min)

Two signals are observed for dicyano cobinamide: (CN)(H,O)Cbi at 17.3 min. and

(CN),Cbi at 20.9 min. This is caused by the acidic conditions on the column.
HPLC gradient for (CN),Cbi

HPLC Measurement conditions: Column: Eurospher II 100-5 C18 250 mm x 4.6 mm
(Knauer) with a precolumn; detection: UV-Vis, wavelength: A = 361 nm; flow rate: 1

mL/min; pressure: 10 Mpa, Temperature: 30 °C. HPLC method:

Time [min.] H,O +0.05%  MeCN [%]
TFA [%]

Initial 99 1

20 80 20

30 60 20
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'H NMR of (CN),Cbi 2 in CD30D (NaCN in MW large scale)

Pr1

Pr2

OH

'H NMR (500 MHz, CDs0D) & (ppm): 5.80 (s, 1H, C10), 4.11 (d, J = 8.3 Hz, 1H, C3), 3.81
(m, 2H, Pr2 and C19), 3.55 (t, J = 5.6 Hz, 1H, C8), 3.24-3.18 (m, 2H, Pr1 and C13), 3.07
(dd, J=7.1 and 6.6 Hz, 1H, Pr1), 2.98 (m, 1H, C18), 2.66-2.56 (m, 3H, 17b and 18a), 2.53-
2.46 (m, 2H, C7a), 2.42-2.36 (m, 2H, -CH;), 2.34 (s, 3H, C15a), 2.32-2.29 (m, 1H, C3a),
2.27 (s, SH, C5a, C2a and -CHy), 2.24-2.19 (m, 2H, C3a and C2a), 2.18-2.02 (m, 6H, C7b,
C8a and -CH;), 1.99-1.80 (m, 4H, C8a and -CH,), 1.70 (s, 3H, C7a), 1.51 (s, 6H, C2a and
Cla), 1.43 (s, 3H, C17a), 1.28 (s, 3H, C12a) 1.19 (s, 3H, C12a) 1.12 (d, J = 6.2 Hz, 3H,
Pr3). °C NMR (125 MHz, CD;0D) & (ppm): (178.35, 178.31, 178.2, 178.15, 178.1; C16,
C11 and C4) 177.6, 175.8, 175.7, 174.96, 174.91, 173.8 (C9), 164.8 (C14), 164.5 (C6), 106.1
(C12), 104.1 (C15), 92.1 (C10), 84.5 (C1), 76.5, 67.3 (C19), 60.0, 57.8 (C3), 56.7 (C8), 55.0
(C13), 50.5 (C7), 47.9 (C12), 47.8, 47.4 (C2), 44.8 (CTb), 42.7, 40.3 (C18), 36.2, 34.1, 33.5,
32.9,32.7, 32.6, 31.7 (C12a), 28.4, 26.8, 26.6, 22.9 (Cla), 20.9, 19.8, 19.4 (C7a), 18.3 (C12a
and C17a), 17.3 (C2a), 16.1 (C5a), 15.8 (C15a).

Prs\\\ .
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'"H NMR of (CN),Cbi 2 in CD30D (NaCN in MW large scale)
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13C NMR of (CN),Cbi 2 in CD30D (NaCN in MW large scale)
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COSY NMR of (CN),Cbi 2 in CD30OD (NaCN in MW large scale)
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HSQC NMR of (CN);Cbi 2 in CD3;0OD (NaCN in MW large scale)
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HMBC NMR of (CN),Cbi 2 in CD;0D (NaCN in MW large scale)
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'"H NMR of (CN),Cbi 2 in CD3OD (NaCN in an oil bath)
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'"H NMR stack of (CN),Cbi 2 in CD;0D
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'"H NMR spectrum of (CN)Cbl(c-lactone) 3 in CD30D
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HPLC of (CN)Cbl(c-lactone) 3

[mpsg-
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Absorbance

___ C)\Ania\c_lactone 13-mar-2014 - S2850: Channel 2

-50 |
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HPLC, t, 14.9 min. (Eurospher II 100-5 C18 250 mm x 4.6 mm column, MeCN/H,O 0.05% TFA, 1

mL/min)

HPLC gradient for (CN)Cbl(c-lactone) 3

HPLC Measurement conditions: Column: Eurospher II 100-5 C18 250 mm x 4.6 mm

(Knauer) with a precolumn; detection: UV-Vis, wavelength: A = 361 nm; flow rate: 1

mL/min; pressure: 10 Mpa, Temperature: 30 °C. HPLC method:

Time [min.] H,0 [%] MeCN [%]
Initial 99 1

10 80 20

20 80 20

30 30 70
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'"H NMR of (CN),Cbi(c-lactone) 5 in CD3;OD (NaCN in MW)

E = =
1.2835 — > —>-3.173
1.4537 — ; —>-3.132
1.5291 —— = 5743
1.7250 — j > 3.267

1.8404 ——

:>> 4.986
20581 : \ } 4.062
B =
2.3769 f

3.0361 —— } 3.192
3.1024 ——

3.2096 —— } 2.536

3.2427 —— MeOH ﬁ

3.8000

3.8210 - \< }2.067
4.0709 — 0.981
4.0886 — =

. _
| T

5.7863 —— ;% > 1.000 |

5.6 5.2 4.8 4.4 4.0 3.6 3.2 2.8 2.4 2.0 1.6 1.2 0.8 0.4

PPM

518



~2400

2200

13C NMR of (CN),Cbi(c-lactone) 5 in CD;OD (NaCN in MW)

2000

+1800

~1600

1400

~1200

~1000

~800

~600

~400

~200

'l

-200

£8'sl
A3 o
g9t
et
05'61
£5'12 :/
£1'se
252

062
8£'62
W'1e

50°2€
SEPE
£8'8E

(1% S
sswt\
99'st

|

S0°05
2 os?‘
02'05

swes/
895

2857
' 53~
2653

69'Sé—

28 €8~

29'48—

95'pb—

L adus
0Lp01

0p 091"
SLTN—
gl
0Zvdl
£2v40
20541
Ol'gﬂl'
2L

85'LLT
bO'Sﬂ‘/

170 160 150 140 130 120 110 100 30 80 70 60 S0 40 30 20 10
f1 (ppm)

180

519



HPLC of (CN),Cbi(c-lactone) 5 (NaCN in MW)

[maL] ik
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Resulr Table (Urcal  Co\maehBd 2 ok 1500 13 8 2004 15 57 5 2850 Chanmel 2

Reten. Time Area Heght ATEA Helght wWis Peak Purity
[rrin] [mals] [mald] [%:] [%] [rmin]
1 12622 Eo0z,020 Had472 4.2 Ed42 0,22 92
E 22,167 § 4964,923 | 22671 457 i 452 0,27} £33
Totd ] 108EeMZ E32,143 1000 % 000 : :

HPLC, t; 18.6 and 22.1 min. (Eurospher II 100-5 C18 250 mm x 4.6 mm column, MeCN/H,0 0.05% TFA,
1 mL/min)

HPLC gradient for (CN),Cbi(c-lactone)

HPLC Measurement conditions: Column: Eurospher II 100-5 C18 250 mm x 4.6 mm
(Knauer) with a precolumn; detection: UV-Vis, wavelength: A = 361 nm; flow rate: 1

mL/min; pressure: 10 Mpa, Temperature: 30 °C. HPLC method:

Time [min.] H,0 + 0.05% MeCN [%]
TFA [%]

Initial 99 1

20 80 20

30 60 20
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'"H NMR of (CN),Cbi(c-lactone) 5 in CD3;OD (NaCN in an oil bath)
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"H NMR of (CN),Cbi(c-lactone) 5 in CD3OD from (CN)Cbl(c-lactone) 3 (CuBr in MW)
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"H NMR of (CN),Cbi(c-lactone) 5 in CD;OD from (CN)Cbl 1 (CuBr and NBS in MW)
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'"H NMR of (CN),Cbi(c-lactone) 5 in CD3zOD from (CN)Cbl 1 (CuBr and NBS in an oil

bath)
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'"H NMR stack of (CN),Cbi(c-lactone) 5 in CD;O0D
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'"H NMR spectra stack of (CN),Cbi(c-lactone) 5 in CD;OD after 0 min, 45 min and 24 h
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"H NMR of (CN),Cbi(c-lactam) 6 in CD;0D
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13C NMR of (CN),Cbi(c-lactam) 6 in CD;OD
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HPLC of (CN),Cbi(c-lactam) 6 (NaCN in MW)

(mBbe-

__ C:\ClarityChrom\ KOP\ kop -5-5b-lactam-anla program 19-maj-2014 15_37 - S 2850: Channel 2
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Result Table (Uncal - C:|ClarityChrom|KOP\kop -5-5b-lactam-ania program 19-maj-2014 15_37 - S 2850: Channel 2)

| Reten. Time Area Height | Area Height ‘ wos | Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] [-]
1 16,233 ; 9436,413 : 464,378 : H
2 18,883 ; 4686,276 ; 273,948 | 33,2; 371; 0,25 ; 793
Total | 14122689} 738,326 | 100,0 § 100,0 §

HPLC, t; 16.2 and 18.8 min. (Eurospher II 100-5 C18 250 mm x 4.6 mm column, MeCN/H,0
0.05% TFA, 1 mL/min)

HPLC gradient for (CN),Cbi(c-lactam)

HPLC Measurement conditions: Column: Eurospher II 100-5 CI8 250 mm x 4.6 mm
(Knauer) with a precolumn; detection: UV-Vis, wavelength: A = 361 nm; flow rate: 1

mL/min; pressure: 10 Mpa, Temperature: 30 °C. HPLC method:

Time [min.] H,O +0.05%  MeCN [%]
TFA [%]

Initial 99 1

20 80 20

30 60 20
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