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EXPERIMENTAL SECTION

General Description

Solvents were purified and dried by standard procedures before use; petroleum ether of boiling
range 60—80 °C was used. Melting points are uncorrected. Optical rotations were measured using
sodium D line on a JASCO P-2000 polarimeter. Infrared spectra were recorded on Shimadzu
FTIR-8400 spectrometer. The wave numbers (n) of recorded IR-signals are quoted in cm—1. 'H
and 3C NMR were recorded on Bruker AV-200, AV-400 and AV-500 NMR spectrometers,
respectively. HRMS mass spectra were recorded on a Thermo Scientific Q-Exactive, Accela
1250 pump. HPLC was performed on Agilent chromatogram with variable wavelength detector.

Purification was done using column chromatography (230—400 mesh).
General Experimental Procedure:

General experimental procedure for sequential o-amination/benzoyloxyallylation of

Aldehydes:

To a cooled solution of azadicarboxylate (5.0 mmol) and L-proline (10 mol%) in dry CH3CN (20
mL) at 0 °C was added aldehydes (1a-j, 5 mmol) and the mixture was stirred for 3 h at 0 °C. This
was followed by the addition of zinc powder (7.5 mmol), 3-benzoyloxyallyl bromide (7.5 mmol )
and saturated aq. NH4Cl1 (20 ml) at -20 °C for 2 h. The progress of the reaction can be monitored
by TLC. After completion of the reaction, it was concentrated in vacuum to remove acetonitrile
and the concentrate was extracted with ethyl acetate (3x40 mL). The combined organic layers
were washed with brine, dried over anhyd. Na;SO,, and concentrated under reduced pressure to
give the crude products, which were then purified by flash column chromatography (100-200

mesh) using petroleum ether and ethyl acetate (4:1) as eluents to afford the pure products 2a-j.



Diisopropyl 1-((2R,3R,4S)-4-(benzoyloxy)-3-hydroxyhex-5-en-2-yl)hydrazine-1,2-

dicarboxylate (2a) R’ = i-Pr:

Yield: 79%; colorless solid; mp 110-112 °C; IR (CHCl;): 3303, 2982, 2932, 1708, 1386, 1267,
1105, 753, 712 cm™'; "H NMR (200 MHz, CDCls): & 1.20-1.34 (m, 15H), 4.17 (brs, 1H), 4.38
(brs, 1H), 4.9-5.03 (m, 2H), 5.30-5.48 (m, 3H), 5.98-6.15 (m, 1H), 6.53 (brs, NH), 7.45 (t, J =
8.9 Hz, 2H), 7.57 (t, J = 6.3 Hz, 1H), 8.09 (d, J = 8.9 Hz, 1H); *C NMR (50 MHz, CDCl3): &
11.0, 21.7, 54.6, 69.6, 69.9, 70.5, 73.9, 118.1, 128.2, 129.6, 132.9, 155.2, 156.5, 165.3; HRMS
(ESI, m/z): calcd for C>;H30N,O; [M+Na]*445.1945, found 445.1938; HPLC: [Chiralpack AD-
H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A = 220 nm, retention time: (minor)

20.92 min, (major) 25.13 min, ee 77%]; [0] 25 +25.81 (¢ 3.78, CHCl;).

Di-tert-butyl 1-((2R,3R,4S)-4-(benzoyloxy)-3-hydroxyhex-5-en-2-yl)hydrazine-1,2-

dicarboxylate (2a) R’ = ¢t-Bu:

Yield: 81%; gum; IR (CHCls): 3304, 2983, 1705, 1267, 1106, 749 cm™'; "H NMR (200 MHz,
CDCl3): 6 1.19 (d, J = 7.9 Hz, 3H), 1.48 (s, 18H), 4.17 (brs, 1H), 4.31 (brs, 1H), 5.30-5.46 (m,
3H), 5.99-6.16 (m, 1H), 6.31 (brs, NH), 7.44 (t, J = 7.9 Hz, 2H), 7.57 (t, J = 6.7 Hz, 1H), 8.09 (d,
J =7.1 Hz, 2H); ®C NMR (50 MHz, CDCls): 5 10.6, 28.1, 54.5, 73.6, 74.8, 81.9, 118.2, 128.3,
129.7, 133.1, 154.4, 165.3; HRMS (ESI, m/z): calcd for Co3H34N,O; [M+Na]*473.2263, found
473.2271. HPLC: [Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A =
220 nm, retention time: (major) 21.18 min and (minor) 28.90 min, ee 78%; [a]"s +56.57 (c 1.84,

CHCl).

Dibenzyl 1-((2R,3R,4S)-4-(benzoyloxy)-3-hydroxyhex-5-en-2-yl)hydrazine-1,2-

dicarboxylate (2a) R’ = Bn:



Yield: 84%; gum; IR (CHCl3): 3303, 2983, 1705, 1368, 1216, 749 cm™'; "H NMR (200 MHz,
CDCl3): 6 1.18 (brs, 3H), 3.97-4.46 (m, 2H), 5.10 (s, SH), 5.27-5.50 (m, 3H), 5.59 (brs, NH),
7.24 (s, 10H), 7.37 (s, 2H), 7.49 (s, 1H), 8.05 (d, J = 7.2 Hz, 2H); *C NMR (50 MHz, CDCl3): &
14.2, 55.5, 67.5, 67.8, 73.9, 75.7, 118.1, 127.5, 128, 128.3, 128.4, 129.7, 129.9, 133.1, 135.3,
155.3, 156.7, 169.6; HRMS (ESI, m/z): calcd for CyoH3oN,O; [M+Na]® 541.1951, found
541.1951; HPLC: [Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A =
220 nm, retention time: (major) 68.41 min and (minor) 79.74 min, ee 93%]; [0] 25 +120.8 (c 0.9,

CHCl).

Diisopropyl 1-((3R,4R,5S)-5-(benzoyloxy)-4-hydroxyhept-6-en-3-yl)hydrazine-1,2-

dicarboxylate (2b):

Yield: 87%; gum; IR (CHCl3): 3317, 2982, 1705, 1307, 1237, 741 cm'; "H NMR (200 MHz,
CDCls): 6 0.91 (brs, 3H), 1.27 (s, 12H), 1.73 (brs, 2H), 4.13 (brs, 2H), 4.91-5.03 (m, 2H), 5.33-
5.54 (m, 3H) 5.99-6.16 (m, 1H), 6.46 (brs, NH), 7.45 (t, J/ = 6.3 Hz, 2H), 7.58 (t, J = 6.7 Hz, 1H),
8.1 (s, 2H); *C NMR (50 MHz, CDCl3): § 11.2, 18.1, 21.9, 61.1, 70.1, 70.6, 73.6, 75.1, 118.6,
128.3, 129.6, 129.7, 129.9, 133, 155.3, 156, 165.1; HRMS (ESI, m/z): calcd for C»H3N,O;
[M+Na]*459.2107, found 459.2091. HPLC: Chiracel AS-H, 2-Propanol/n-Hexane = 10/90, flow
rate 0.5 mL/min, A = 220 nm, retention time: (major) 18.49 min and (minor) 28.39 min, ee 91%];
[0]P5-2.8 (¢ 2.2, CHCly).

Diisopropyl 1-((3R,4R,5S)-5-(benzoyloxy)-4-hydroxy-2-methylhept-6-en-3-yl)hydrazine-
1,2-dicarboxylate (2c¢)

Yield: 83%; gum; IR (CHCl3): 3306, 2962, 1267, 1105, 754 cm™'; "H NMR (200 MHz, CDCl;):

0094 (d, J=6.7Hz, 3H), 1.11 (d, J = 3.4 Hz, 3H), 1.23-1.32 (m, 12H), 2.12-2.34 (m, 1H), 4-



4.11 (m, 1H), 4.26 (t, J = 4.5 Hz, 1H), 4.86-5.06 (m, 2H), 5.35-5.63 (m, 3H), 6.0-6.17 (m, 1H),
6.88 (brs, NH), 7.43 (t, J = 6.9 Hz, 2H), 7.56 (t, J = 6.9 Hz, 1H), 8.07 (d, J = 4.1 Hz, 2H); "*C
NMR (50 MHz, CDCls): 6 19.6, 22, 27.7, 29.6, 63.7, 70.3, 70.8, 71.8, 72.5, 119.4, 128.4, 129.7,
129.8, 130, 133.1, 156, 156.2, 165.3; HRMS (ESI, m/z): calcd for CpH34N,O; [M+Na]®
473.2263, found 473.2253; HPLC: [Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate
0.5 mL/min, A = 220 nm, retention time: (major) 16.47 min and (minor) 19.82 min, ee 95%];
[a]P25 +212.69 (c 0.54, CHCI3).

Diisopropyl 1-((4R,5R,6S)-6-(benzoyloxy)-5-hydroxyoct-7-en-4-yl)hydrazine-1,2-
dicarboxylate (2d):

Yield: 86%; viscous oil; IR (CHCl): 3316, 2983, 1705, 1267, 1106, 749 cm™'; '"H NMR (200
MHz, CDCls): 6 0.98 (t, J = 6.2 Hz, 3H), 1.28 (s, 12H), 1.6-1.87 (m, 4H), 4.14 (brs, 1H), 4.21
(brs, 1H), 4.92-5.0 (m, 2H), 5.30-5.57 (m, 3H), 5.99-6.16 (m, 1H), 6.69 (brs, NH), 7.44 (t, J =
6.8 Hz, 2H), 7.57 (t, J = 5.5 Hz, 1H), 8.09 (d, J = 5.9 Hz, 2H); *C NMR (50 MHz, CDCl3): &
13.6, 19.3, 21.7, 26.5, 58.5, 69.8, 70.3, 73.5, 74.9, 118.3, 128.1, 129.5, 132.8, 155.3, 156.7,
165.4; HRMS (ESI, m/z): calcd for C,3H34N,O; [M+Na]" 473.2258, found 473.2249; HPLC:
[Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A = 220 nm, retention

time: (minor) 27.2 min and (minor) 30.607 min, ee 93%]; [a] s +65.68 (c 1.94, CHCI;).

Diisopropyl 1-((3R,4R,5S)-5-(benzoyloxy)-4-hydroxy-1-(methoxymethoxy)hept-6-en-3-

yDhydrazine-1,2-dicarboxylate (2e):

Yield: 87%; gum; IR (CHCls): 3405, 2982, 2938, 1706, 1379, 1231, 1103 cm™'; "H NMR (200
MHz, CDCly): § 1.26 (s, 12H), 2.0 (brs, 2H), 3.24 (s, 3H), 3.54 (brs, 2H), 4.14 (brs, 1H), 4.38

(brs, 1H), 4.49 (s, 2H), 4.87-4.99 (m, 2H), 5.32-5.53 (m, 3H), 6.0-6.17 (m, 1H), 6.87 (brs, NH),



7.44 (t, J = 6.9 Hz, 2H), 7.54 (t, J = 7.1 Hz, 1H), 8.1 (d, J = 6.2 Hz, 2H) *C NMR (50 MHz,
CDCI3): 5 21.8, 30.6, 54.8, 57.5, 65.2, 69.9, 70.4, 73.6, 74.7, 118.3, 128.2, 129.6, 132.9, 155.4,
165; HRMS (ESI, m/z): calcd for C4H36N,O9 [M+Na]® 519.2318, found 519.2316; HPLC:
[Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A = 220 nm, retention

time :(major) 24.01 min and (minor) 29.12 min, ee 93%]; [a] s -6.61 (¢ 0.66, CHCl5).

Di-tert-butyl 1-((3R,4R,5S)-5-(benzoyloxy)-1-(benzyloxy)-4-hydroxyhept-6-en-3-
yDhydrazine-1,2-dicarboxylate (2f):

Yield: 84%; gum; IR (CHClLs): 3364, 2980, 1707, 1269, 1216, 749, 711 cm™'; "H NMR (200
MHz, CDCls): 6 1.48 (s, 18H), 2.05 (brs, 2H), 3.61 (brs, 2H), 4.17 (brs, 1H), 4.42 (s, 2H), 4.51
(s, 1H), 5.31-5.54 (m, 3H), 6.02-6.18 (m, 1H), 6.81 (brs, NH), 7.27 (s, SH), 7.44 (t, J = 7.3 Hz,
2H), 7.56 (t, J = 7.2 Hz, 1H), 8.11 (d, J = 7.3 Hz, 2H); *C NMR (50 MHz, CDCl5): § 28.1, 29.6,
57.9, 68.1, 73.1, 73.7, 74.9, 81.1, 81.9, 118.3, 127.5, 128.3, 129.7, 129.8, 130.1, 132.9, 133.1,
137.9, 154.9, 165.2; HRMS (ESI, m/z): caled for C3;H4N,Og [M+Na]® 593.2838, found
593.2841; HPLC: [Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A =
220 nm, retention time : (minor) 22.79 min and (major) 26.14 min, ee 93%]; [0] 25 -5.88 (c 0.76,

CHCLy).

Diisopropyl 1-((3S,4R,5R)-3-(benzoyloxy)-4-hydroxynona-1,8-dien-5-yl)hydrazine-1,2-

dicarboxylate (2g):

Yield: 82%; gum; IR (CHCI3): 3305, 2981, 2923, 1704, 1267, 1105, 754 cm ™ '; "H NMR (200
MHz, CDCls): 6 1.26 (s, 12H), 1.69-2.15 (m, 4H), 4.14 (brs, 1H), 4.22 (brs, 1H), 4.81-5.03 (m,
4H), 5.32-5.48 (m, 3H), 5.65-5.82 (m, 1H), 5.98-6.15 (m, 1H), 6.71 (brs, NH), 7.44 (t, J =7.7 Hz

2H), 7.57 (t, J = 7.2 Hz, 1H), 8.09 (d, J = 6.7 Hz, 2H), *C NMR (50 MHz, CDCls): & 22, 29.7,



30.6, 58.5, 70.2, 70.7, 73.8, 74.4, 115.3, 118.7, 128.3, 129.8, 133.1, 137.5, 155.4, 155.8, 165.5;
HRMS (ESI, m/z): calcd for Co4sHuN,O; [M+Na]® 485.2264, found 485.2267; HPLC:
[Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A = 220 nm, retention

time : (major) 12.530 min and (minor) 15.123 min, ee 95%]; [a] s +133.85 (c 0.84, CHCl5).

Di-tert-butyl 1-((2R,3R,4S)-4-(benzoyloxy)-3-hydroxy-1-phenylhex-5-en-2-yl)hydrazine-

1,2-dicarboxylate (2h):

Yield: 84%; gum; IR (CHCls): 3323, 2981, 1704, 1267, 1109, 842, 741 cm™'; "H NMR (200
MHz, CDCl3): 0 1.26-1.48 (m, 18H), 3.05 (brs, 2H), 4.35 (t, J = 7.9 Hz, 1H), 4.63 (brs, 1H),
5.32-5.64 (m, 3H), 6.04-6.21 (m, 1H), 7.11-7.26 (m, 5H), 7.44 (t, J = 7.5 Hz, 2H), 7.54 (d, J =
6.9 Hz 1H,), 8.12 (t, J = 6.3 Hz, 2H); >C NMR (50 MHz, CDCl5):  28.1, 30.6, 60.5, 74.4, 74.8,
81.6, 82.1, 118.2, 126.4, 128.4, 128.6, 129.7, 130.1, 133, 134.1, 138.7, 154.7, 165.3; HRMS
(ESI, m/z): calcd for Co9H3sN,O7 [M+Na]* 549.2577, found 549.2579; HPLC: [Chiralpack AD-
H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A = 220 nm, retention time: (major)

21.64 min and (minor) 32.11 min, ee 97%]; [a] s +130.4 (c 0.86, CHCl5).

Di-tert-butyl 1-((2R,3R,4S)-4-(benzoyloxy)-3-hydroxy-1-(4-methoxyphenyl)hex-5-en-2-

yDhydrazine-1,2-dicarboxylate (2i):

Yield: 81%; gum; IR (CHCI3): 3364, 2981, 2922, 1708, 1351, 1263, 1105, 833, 711 cm '; 'H
NMR (200 MHz, CDCl3): § 1.34-1.47 (s, 18H), 2.97 (brs, 2H), 3.74 (s, 3H), 4.26 (brs, 1H), 4.38
(brs, 1H), 5.34 (t, J = 8.5 Hz, 1H), 5.45 (dd, J = 5.4, 11.6 Hz, 1H), 5.6 (t, J = 5.4 Hz, 1H), 6.03-
6.15 (m, 1H), 6.36 (brs, NH), 6.75 (d, J = 8.8 Hz, 2H), 7.02 (d, J = 8.8 Hz, 2H), 7.45 (t, J = 7.6
Hz, 2H), 7.57 (q, J = 7.6 Hz, 1H), 8.11 (dd, J = 7.1, 12.5 Hz, 2H); '*C NMR (50 MHz, CDCl5):

0 28.2,29.7, 55.1, 59.6, 74.4, 74.8, 81.4, 82.1, 114.1, 118.2, 128.3, 128.4, 129.3, 129.8, 130.1,



133.3, 134.2, 165.1, 165.3, 170.1; HRMS (ESI, m/z): calcd for C30H4N,Og [M+H]"557.2862,
found 557.2875; HPLC: [Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5
mL/min, A = 220 nm, retention time: (major) 26.608 min and (minor) 43.61 min, ee 99%]; [0] s

+288.75 (¢ 0.4, CHCls).

Experimental procedure for the preparation of diisopropyl 1-((2R,3R,4S)-4-(benzoyloxy)-

3,6-dihydroxyhexan-2-yl)hydrazine-1,2-dicarboxylate (3).

Aminodiol 1a (0.22 g; 0.5 mmol) was added dropwise to a solution of BH3;.DMS (0.023 mL,
0.025 mmol) in dry THF (10 mL) at room temperature and then mixture was stirred for 3 h. The
reaction flask was cooled at 0 °C and NaOH (0.02 g; 0.5 mmol) in ethanol (2 mL) was added to
the reaction mixture followed by 30% H,O, (0.06 mL, 0.7 mmol). It was then allowed to stir at rt
for 2 h and the product was extracted with ethyl acetate washed with brine, dried over Na;SO4
and concentrated in vacuum. Purification by column chromatography over silica gel using

petroleum ether and ethyl acetate as eluents (4:1) gave 3 as a colorless oil.

Yield: 75%; colorless oil; IR (CHCIl3): 3372, 2091, 1706, 1671, 1511, 1363, 711 cmfl; '"H NMR
(200 MHz, CDCl3): & 1.11-1.20 (m, 15H), 1.91-2.15 (m, 2H), 2.67 (brs, OH), 3.39 (brs, OH),
3.52-3.70 (m, 2H), 4.04 (brs, 1H), 4.30 (brs, 1H), 4.84-4.89 (m, 2H), 5.04 (t, J = 4.4 Hz, 1H),
7.03 (brs, NH), 7.36 (t, J = 7.8 Hz, 2H), 7.49 (t, J = 6.8 Hz, 1H), 7.98 (d, J = 6.8 Hz, 2H); *C
NMR (50 MHz, CDCI3): § 9.9, 21.9, 34.4, 54.5, 58.3, 70.1, 72.4, 73.8, 128.3, 129.7, 133.1,
155.2, 166.4; HRMS (ESI, m/z): calcd for Ci7HysN2Og [M+H]* 441.2237, found 441.2238;

[0]P25 +32.9 (¢ 0.21, CHCl;).

Experimental procedure for the preparation of (3S,4R,5R)-5-((tert-

butoxycarbonyl)amino)-4-hydroxyhexan-3-yl benzoate (4).



The solution of vicinal amino diol 1¢ (1g, 1.9 mmol) in MeOH (20 mL) was treated with Raney
Ni (0.5 g, excess) under H, atmosphere (80 psig) for 24 h. The reaction mixture was filtered over
celite and concentrated to give crude product, which was dissolved in CH,Cl, (15 mL) and added
NEt; (0.26 mL, 1.9 mmol) followed by Boc,0O (0.42 g, 1.9 mmol) and reaction mixture was
stirred for 1 h at room temperature. After completion of reaction was quenched with water and
extracted with CH,Cl, (3 X 15 mL) and concentrate to give crude product which was purified by
flash column chromatography (100-200 mesh) using petroleum ether and ethyl acetate (4:1) as

eluents to afford the pure product 4.

Yield: 89%; gum; IR (CHCl3): 3335, 2918, 1734, 1695, 749 cm™'; "H NMR (200 MHz, CDCls):
0098 (t, /=73 Hz, 3H), 1.17 (d, J = 6.8 Hz, 2H), 1.45 (s, 9H), 1.70 (brs, 1H), 1.78-1.85 (m,
1H), 1.93-1.99 (m, 1H), 3.87 (brs, 1H), 4.78-4.83 (m, 1H), 5.09-5.15 (m, 1H), 7.45 (t, J = 7.3 Hz,
2H), 7.58 (t, J = 7.7 Hz, 1H), 8.05-8.07 (dd, J = 1.3, 8.2 Hz, 2H); *C NMR (50 MHz, CDCI3): 3
9.6, 15.7, 23.7, 28.4, 48.4, 75.1, 76.2, 79.6, 128.5, 129.7, 133.1, 155.8, 166.3; HRMS (ESI,

m/z): calcd for C;3H»7NOs [M+Na] 360.1786, found 360.1792; [a]st +29.1 (c 1.0 in CHCl5).

Dibenzyl 1-((2S,3S,4R)-4-(benzoyloxy)-1-(benzyloxy)-3-hydroxyhex-5-en-2-yl)hydrazine-

1,2-dicarboxylate (ent-2j):

Yield: 85%; gum; IR (CHCl;): 3309, 2979, 1706, 1262, 752 cm™'; "H NMR (200 MHz, CDCl,):
5 3.81 (brs, 2H), 4.36 (s, 2H), 4.42 (brs, 1H), 4.57 (brs, 1H), 5.13 (s, 4H), 5.29-5.39 (m, 2H),
5.52 (brs, 1H), 5.94-6.08 (m, 1H), 6.79 (brs, NH), 7.19-7.28 (m, 15H), 7.41 (d, J = 7.3 Hz, 2H),
7.52 (s, 1H), 8.06 (d, J = 6.8 Hz, 2H); *C NMR (50 MHz, CDCly): & 58.6, 67.9, 68.2, 68.7,
73.1, 74.7, 75.6, 118.7, 127.7, 127.8, 128.2, 128.4, 128.4, 128.5, 129.8, 133.1, 135.4, 135.7,

137.5, 155.6, 165.3; HRMS (ESI, m/z): caled for CisH3sN.Og [M+H]" 625.255, found



625.2517; HPLC: [Chiralpack AD-H, 2-Propanol/n-Hexane = 10/90, flow rate 0.5 mL/min, A =
220 nm, retention time: (major) 86.00 min and (minor) 93.6 min, ee 93%]; [0] 25 +288.75 (c

0.4, CHCL).

Experimental procedure for the preparation of Benzyl ((4S,5S)-4-((benzyloxy)methyl)-5-

((R)-1-hydroxyallyl)-2-oxooxazolidin-3-yl)carbamate (5).

To a solution of vicinal amino diol ent-2j (2 g, 3.6 mmol) in MeOH (20 ml) at room temperature
was added LiOH.H,O (296 mg, 7.2 mmol) and the reaction mixture was stirred for 3 h. After
completion of the reaction, it was diluted with water and the mixture was concentrated in
vacuum to remove MeOH and the concentrate was extracted with ethyl acetate (3 x 40 ml). The
combined organic layers were washed with brine, dried over anhydrous Na,SO, and
concentrated under reduced pressure to give crude product, which was then purified by flash
column chromatography using petroleum ether: ethyl acetate (2:3) to afford pure oxazolidinone

S.

Yield: 71%; gum; IR (CHCI3): 3368, 2084, 1707, 1675, 1261, 750 cm™'; "H NMR (200 MHz,
CDCLy): 8 3.72 (q, J = 9.6 Hz, 2H), 4.08 (brs, 1H), 4.33 (s, 1H), 4.48 (t, J = 6.9 Hz 1H,), 5.07 (s,
2H), 5.2 (d, J = 10.5 Hz, 1H), 5.35 (d, J = 17.4 Hz, 1H), 5.84-5.92 (m, 1H), 7.23-7.3 (m, 9H),
7.44 (t, J = 9.1 Hz, 1H); *C NMR (50 MHz, CDCI3): § 58.4, 64.5, 67.7, 69.4, 71.1, 73.3, 117.3,
127.5, 127.7, 128, 128.1, 128.2, 128.4, 128.5, 135.2, 135.7, 136.6, 155.5, 156.6; HRMS (ESI,

m/z): calcd for CooHuN>Og [M+H]"413.1712, found 413.1792; [(x]D25 -88.96 (c 4.46, CHCI5).

Experimental procedure for the preparation of benzyl ((4S,55)-4-((benzyloxy)methyl)-5-

((R,E)-1-hydroxypentadec-2-en-1-yl)-2-oxooxazolidin-3-yl)carbamate (6)

10



To a solution of oxazolidinone 5 (1.3 g, 3.16 mmol) in 20 ml of dry CH,Cl, was added Grubbs™
generation catalyst (5 mol%, 15 mg) followed by tetradecene (2.1 g, 10.8 mmol) and the
resulting mixture was heated at reflux for 6 h. After completion of the reaction, it was
concentrated to give the crude product, which was then purified by flash column chromatography
(100-200 mesh) using petroleum ether and ethyl acetate (7:3) as eluents to afford the pure

product 6.

Yield: 81%; gum; IR (CHCI3): 3368, 2084, 1708, 1671, 1352, 642 cm'; "H NMR (200 MHz,
CDCls): 6 0.88 (t, J = 7.1 Hz, 3H), 1.26 (s, 20 H), 2.03 (q, J = 7 Hz, 2H), 2.9 (brs, OH), 3.69-
3.79 (m, 2H), 4.09 (brs, 1H), 4.31 (brs, 1H), 4.42 (brs, 1H), 4.51 (q, J = 11.6 Hz, 2H), 5.11 (q, J
= 12.2 Hz, 2H), 5.49 (dd, J = 5.8, 9.7 Hz, 1H) 5.78 (m, 1H), 6.89 (brs,NH), 7.25-7.33 (m, 10H);
13C NMR (50 MHz, CDCI3): & 14.1, 22.7, 28.9, 29.2, 29.4, 29.5, 29.6, 29.7, 31.9, 32.3, 58.6,
64.5, 67.9, 69.6, 73.6, 77.8, 127.4, 128, 128.2, 128.3, 128.4, 128.5, 128.7, 135.3, 136.3, 155.4,
156.5; HRMS (ESI, m/z): calcd for C34H4sN>Og [M+Na]* 581.3591, found 581.3573; [a]D25 -

232.9 (c 0.34, CHCl).
Experimental procedure for the preparation of D-ribo-phytosphingosine tetraacetate (7).

A solution of olefin 6 (1 g, 1.7 mmol) in MeOH (20 mL) was treated with Raney Ni (0.5 g,
excess) under H, atmosphere (80 psig) for 24 h. The reaction mixture was filtered over celite to
give crude product, in which was added K,CO; (248 mg, 1.8 mmol) and the reaction mixture
was stirred for 6 h until consumption of the starting material and methanol was removed in
vacuum. H,O was added to the crude product and extracted with ethyl acetate (3 X 10 mL), dried
over Na,SO, and concentrated. The crude material was subsequently acetylated with acetic

anhydride (0.72 mL, 7.65 mmol), pyridine (0.62 mL, 7.65 mmol) and DMAP (cat). After

11



overnight stirring, the solvent was evaporated and the residue was purified on a silica gel column
using petroleum ether and ethyl acetate (5 : 1) as eluent to give tetraacetate 7 as a white solid.

Spectroscopic data of tetraacetate are in full agreement with those reported in literature.

Yield: 76%; white solid; mp: 45-46 °C; IR (CHCI3): 2920, 1734, 1685, 749 cm™'; '"H NMR
(200 MHz, CDCls): 6 0.88 (t, J = 7 Hz, 3H), 1.25 (brs, 24 H), 1.6-1.69 (m, 2H), 2.02 (s, 3H),
2.04 (s, 6H), 2.08 (s, 2H), 3.98 (dd, J =2.9, 11.7 Hz, 1H), 4.29 (dd, J = 4.7, 11.6, Hz, 1H), 4.42-
4.48 (m, 1H), 4.92 (dt, J = 3.1, 9.7 Hz, 1H), 5.09 (dd, J = 3.1, 8.3 Hz, 1H), 6.01 (d, J = 9.3 Hz,
NH); *C NMR (50 MHz, CDCI3): & 14.1, 20.7, 20.8, 21.0, 22.7, 23.2, 25.5, 28.1, 29.3, 29.4,
29.5, 29.6, 29.6, 29.6, 29.7, 31.9, 47.6, 62.8, 71.9, 73.0, 169.5, 169.9, 170.7, 171.0; HRMS (ESI,
m/z): calcd for C,sHs7NO; [M+H]" 486.3431, found 486.3435; [u]D25 +20.1 (¢ 1.0 in CHCly);

{lit. [a]*p +20.9 (c 1.1 in CHCl5)}.
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'H and “C NMR spectra of new compounds
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2. HPLC DATA

Retention Time ™ &
10004 Areq © o
Area Percent . 3 3
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3 o\ 0
500 - g FoA\ §
Ty ) 8//\\
e/ 3
0+ ‘\/"T(“\““ T ““\“‘wﬂw T
19 20 21 22 23 24 25
Minutes
3000 -
Retention Tinf ©
1 A:aegn ion Ti g f\\ OH :;.
2000 ] Area%Eercent / x,‘\\‘ \:)\;é\ T Chiral
a A { 03
1 : / | ,__Pr/oWN\NHo%[(Ph
1 ® J
1000 o | \ ) O)\Ogb o
] 2 | 2a(R'=i-Pr) p =
0+ w“‘N‘\‘ T ‘w“““‘w““‘““\“H\N“H\HH ‘\“““
19 20 21 22 23 24 25 26
Minutes
VWD: Signal A,
220 nm Results
Retention Time Area Area % Height Height %
20.923 1818033419 84.58 42920581 88.57
25.133 331406345 15.42 5539913 11.43
Totals
2149439764 100.00 48460494 100.00
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220 nm Results
Retention Time | Area Area % Height Height %
21.180 1354087281 85.70 29871545 89.24
28917 225937552 14.30 3603280 10.76
Totals
1580024833 100.00 33474825 100.00
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220 nm Results
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Totals
454491128 100.00 4564773 100.00
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Results
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] \ .0 N. O Ph ”
2000 \ i-Pr \n/ NH \ﬂ/ -
] § 2c O 570 © g
1 5 \ 2 -Pr i
0 == | | -0
“ o 16 18 20 2 24
Minutes
VWD: Signal
A, 220 nm
Results
Retention Time Area Area % Height Height %
16.477 3927814458 97.64 71167789 97.12
19.820 94731861 2.36 2108664 2.88
Totals
4022546319 100.00 73276453 100.00




Retention Ti i
| Reapewent. /\ ;
40 \ /,/ 40
1 ‘ \ Racemic ]
1 2] ‘s"‘“ \ v—/ : \\ r <D(
20 & \ 8 loo E
1 &g \ /3 r
O*”Jég —_ 5 770
s 2 27 28 2 s s s 3
Minutes
1 Retention Ti , OH i
to0| - fetenn Time /o Chiral @R e
: ,’/ \\ z Z \ -
100 | 5 \\ _0_ _N_ . O_ _Ph 100 3
| ON’ g . i-Pr \[( NH j;/ 7 2
7 & 7 29 O 0 -
i [a\] 8 '_P L
0 | | Jé i) o
5 %6 27 8 29 30 st s s s 3
Minutes
VWD: Signal
A, 254 nm
Results
Retention Time Area Area % Height Height %
27.200 6026001 2.94 85701 3.19
30.607 198857225 97.06 2598245 96.81
Totals
204883226 100.00 2683946 100.00
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@antion Time i
400 5 . - 400
2 o Racemic
200 - N ;200 ©
0 T T T T ‘w““w T T “w“‘io
20 22 24 26 28 30 32 34 36
4000% Retention i OH 4000
| MOMO\/\:/k:/\ 7
_O_ _N_ . O_ _Ph
2000 | /-Pr2 E N E 2000
- T
B é | ; i-Pr i
o: c‘\l‘ “/‘_—\M ‘:o
22 24 26 28 30 32 34 36
Minutes
VWD: Signal
A, 220 nm
Results
Retention Time Area Area % Height Height %
24.017 4883290118 97.22 67088890 96.30
29.127 139847311 2.78 2575790 3.70
Totals
5023137429 100.00 69664680 100.00




1500  Retention We S . [ 1500
] I 3 Racemic ;
m «
1000 1 o /N 1000 5
] I /Y I g
| [ |
J - ‘ \ / \ 5 o L
500 | 2 ‘;K \ / \ 5 g : 500
07““\”“\” ‘w““w‘ T R ‘w“‘{m“ “‘70
20 22 24 26 28 32 34 36 38 40
Minutes
1 Retention Time ~ L
1500 - z Chiral . O\/\/(')i/\ - 1500
7 N /\ n - - AN |
1000 1\ O __N_ O __Ph  [192
A o Oy Py
500 3 \ 2 © o~ >0 o -500
N : \ zI‘-Bu [
0 \/'4_>L\ T \‘\\\\ T “70
20 22 24 26 28 30 32 34 36 38 40
Minutes
VWD: Signal A,
220 nm Results
Retention Time Area Area % Height Height %
22.790 28750037 1.93 730956 3.83
26.147 1461277993 98.07 18374212 96.17
Totals
1490028030 100.00 19105168 100.00
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1000

1000
Retention Tiﬁe N
I ;
] f \ Racemic
500 | 1500 2
| ]
™ \
ONJL\ === S e -0
20 22 24 26 28 38
Minutes
4000 ——— - 4000
Retention Rme OH . [
1 {‘f Ph/\:)\;/\ Chiral i
\ _O0__N_ O_ _Ph ,
2000 / | t-Bu T NH \H/ 2000 2
) 0 Ay O ,
] g \‘( \ 2h il‘-Bu ,‘cv')- i
| = & i
0: NJL T T T T T T L “‘70
20 22 24 26 28 30 32 34 36 38
Minutes
VWD: Signal A,
220 nm Results
Retention Time Area Area % Height Height %
21.643 2864322578 98.15 59702583 98.17
32.113 53898977 1.85 1115457 1.83
Totals
2918221555 100.00 60818040 100.00
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4000 - 4000
Retention Time Racem iC
2000 — - 5 = — 2000 3
(/ \‘\ :r'_ L
] | \ i
[
r‘/ \ :
0 - ,\yw ‘ = | ‘ Lo
25 30 35 40 45 50
Minutes
4000 4000
Retention Time OH Ch . |
| /‘( \\ p-OMe- th ra i
] I 0 I
2000 \ “‘.» t-Bu” T “NH \[( 2000 2
o P © —
. | 2i °
s Bu € f
0: ‘ (\l‘ | / | ‘ o | | | | | :0
25 30 35 40 45 50
Minutes
VWD: Signal A,
220 nm Results
Retention Time Area Area % Height Height %
26.083 3280795998 99.43 55728819 99.46
43.610 18850571 0.57 303442 0.54
Totals
3299646569 100.00 56032261 100.00




200 T r 200
Retention Time
] 5 Racemic g i
: :
100 100 2
05 ““““ L B LI T T T | LI B LI B LI B LI :,0
84 86 88 90 92 94 96 98 100
Minutes
1000 1000
Retention Time
Chiral oH
] / BnO” Y YT
sooi fﬁ,@ Bn/o\[(N\NHO\ﬂ/Ph 7500 ¢
1 o @) @)
g o enti-2j © @
1 }/ 2 Bn L
0+—— — — ‘\/‘,/‘7%“ —-0
84 86 88 90 92 94 96 98 100
Minutes
VWD: Signal A,
220 nm Results
Retention Time Area Area % Height Height %
86.007 2207902336 97.49 13887984 96.34
93.603 56955538 2.51 527171 3.66
Totals
2264857874 100.00 14415155 100.00
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NM-3 #886 RT: 399 AV: 1

NL: 8.10EB

T. FTMS + p ESI Full ms [60.00-800.00]

Relative Abundance

100
95
90
85
&0
75
70
5
80
85
50
45
40
35
30

25

3291877
R=61807
C3Hze Og Nz Na = 3291683
-1.9568 ppm
3580842
R=58707
300 320 340 360

380

400

3. HRMS Data

445.1938
R=53307

Cai Ha Oy Nz Na=4451945
-1.6527 ppm

4251950
R=52407 | |

| RIi

420 440

463 2068
R=50B07

460
miz

487 2368
R=50507

480

s00

547.2578 588.2658
R=46502 R=42307
520 540 560 580 600

627 2645
R=42807

620

40
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BN 5 129 (2 375) AM2 (Ar.20000 0.556.28,0.00.LS 3); ABS

; Sm (SG, 1x1.00), Cm (126:131) 1 TOF MS ES+
100 4732271 3 0de5
CALCULATED MASS
(M+Na)+ 473.2263
OH
\_)\./\
Oo_ _N_ O_ _Ph
/ ~
tBu \n/ NH \n/
0] 0]
199.0725 o~ O
|
tBu
523 4842
= 2a (R’ = t-Bu)
474 2305 924.4683
217.0833
( 457.2528
. ¢
1030815 ‘ 2051303 373174 —
| | 543,3008 807 4898
| 480.2169 N ||e2s4718
1201033, 339 1202 451 2458 ‘ [ y
i AR1A0E i 4011911 51300 ! —
O T B o i | il
100 150 200 250 300 350 400 450 500 550 600 650 700 750 80O 850 900 950 1000
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100

BN 4 126 (2.304) AM2 (Ar,20000.0,556.28,0.00,LS 3); AB:

[LE LR PTE T

S, Sm (SG, 1x1.00); Cm (125:126)
397 1766

CALCULATED MASS
(M+Na)+ 541.5557

0”0
Bn
2831452
$.
2a (R’ =Bn)
1
1811020 541.1951
|
398.1806
3531874
\ i
‘ 5182134
‘ | 542 1901
2391887 |00 969 5012029
|49masl‘ [ 4572148, l[ o AL
‘ 1 ‘ ‘ / d 3813
o4 RS VY L'WY | IO 150 WL L L ML e mijeglerwe  ws
100 150 200 250 300 350 400 450 500 550 600 650 700 750 80O | 850 800

1° TOF MS ES+
8 74e4

43



NM-6 107 (1.960) AM2 (Ar,20000.0,556 28,0.00,LS 1), Sm (SG, 1x1.00); Cm (106:109) 1 TOF MS ES+
B 450 2091 2.01e5
CALCULATED MASS
(M+Na)+ 4592107
OH
/\_/'\_/\
o _N_ O_ _Ph
o J_o
0”0
F 3 i-Pr
2b
4602117
315.1888 4432354
4751840
117.0615
2130832 574 1405 — o— 895 4385
ot 07 870 4630 e
502.2548 897 2433
| 16.31 ! £ {
I LT } bt A i { 5842896 8163173 5 0o, 783597 grgase | | 9805290
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
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NM-5 123 (2.253) AM2 (Ar,20000.0,556 28,0.00.LS 1), Sm (SG. 1x1.00); Cm (121:125) 1. TOF MS ES+
ith 4732253 581e5

CALCULATED MASS
(M+Na)+ 4732263

)\/(')i/\
TN

YO\H/N\NH(_)\H/Ph
o) o)\o o

? 2c )\

ES
329.2047
1474 2286
9234713
227.0989
149.0194
489.1993
\
4572516 - i
2431672
4 3302080
1831086 | o 1uce 4332330 4902034 9074968 975 4790
{ '
538 3140 819.3448 906.5000,

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 850 1000
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NM-5 #0925 RT: 412 AV: 1 NL 451E8
T: FTMS + p ESI Full ms [60.00-900.00]

Relative Abundance

95
90
85
80
76
70
85
60
55
50
45
40
35

90.9770

30 R=118502

25
20
15
10

116.9859

R=104602 1730119
R=85402

150

200

ALl

250

2889213
R=65902

320.2064
R=61707

Aok

300

350

473.2249
R=52007
C23 H3a O7 N2 Na = 4732258
-1.9832 ppm

535.1954

4332324 R=48707

R=53907

400 450 500 550
miz

603.1829

_ R=4g807

600

650

695.3347
R=41407

700

755.1224
R=32200

750

800

837.3870
R=32904

850
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NM-2 110 (2.031) AM2 (Ar,20000.0,556 28,0.00.LS 1): Sm (SG, 1x1 00). Cm (109:112-{39-104+ 117 182))

100

O
100

258 1535

187 1083
257.1504
2391395
200 250

1. TOF MS ES+
519.2316 8 89%e5

CALCULATED MASS
(M+Na)+ 5192318

OH
N. O._ _Ph
i-Pr~ jr NH j(
o) o)
070
2e i-Pr
3752133 5202352
535.2059
:!79.1870
3431874
497 2502
536 2004
380.1900
537.2084 7733287

675205
T S| ERV R i1, 008 3108m01.9733 | rerpreed i
350 400 450 500 S50 600 650 700 750 800 850 900 950 1000

4352130 9 , 774 B306
| 6990083 | ags 3403 9994420 999 5005
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NM-1-R 147 (2 702) AM2 (Ar.20000.0,556.28.0.00,LS 1) Sm(SG. 1x1.00) 1: TOF MS ES+
St 5932841 1.86e5
CALCULATED MASS
(M+Na)+ 593.2838
OH
BnO\/\/k/\
2931511 - -
(0] N. O Ph
t-Bu” \ﬂ/ NH \ﬂ/
o J_o
0”0
2f t-Bu
* 415.1877
594.2875
3711976
24,1605
| 571.3022
609 2590
204 1547 471.2503
‘ 493.2331
| v7eniss 2231082 5152411 6102603
; 3371306 1417.1927 ‘ 6713660 il
. [ . ! ool S 3 s I i SO
100 150 200 250 300 350 400 450 550 600 650 700 750 800 850 900 950 1000
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NM-4 124 (2.270) AM2 (Ar,20000.0,556 28,0.00.LS 1); Sm (SG, 1x1.00) OH 1: TOF MS ES+
100 485 2267 /\/\)\/\ 97404
= - TN
Oo._N_ O _Ph
i-Pr” \ﬂ/ NH \ﬂ/
(0] (0]
o0
* 29 i-Pr
Y47 4640
I 486.2301 0484673
i
| 1
143.0821 1851297 | e
l 94708
1 255.1707 3422122 469 2531 502.2053 931.4904
P S o e\ [ b o 503 st 108 7228212 svrsams Scasclliy AW
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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AN NG B

JSK NM3 139 (2 545) AM2 (Ar,20000.0,556.28,0.00,LS 1); Sm (SG, 1x1.00) 1. TOF MS ES+
279

100 1481 9.83e5
OH
p-OMe-Ph/\:/k:/\
o _N_ O _Ph
t_Bu/ \”/ NH \n/
(0] (e}
oo
1 2i t-Bu
$_.
1
2351594
121.0811
1 323.1368
1 185.1121 ‘
4011801
‘ { 557 2875
|
‘ 148.0921 e 196: - \2‘03 1558 2005
[ ‘ 5012279
ol L AL ] B . Br2ons®28TS  osram

T Ty
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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BNB 2 109 (2 014) AM2 (Ar,20000.0.556.28 0.00,LS 3); ABS: Sm (SG, 1x1.00). Cm (108:111)
2

1. TOF MS ES+

100 38 1445 159e5
CALCULATED MASS
{M+Na)+ 360.1786
360.1792
O
1 BocHN O)J\Ph
|
OH
| 4
=
|
6973870
\ ‘
i 160.0977
{ I
‘ 264.1241
344.2056
361 1826 N—— bos3202
N\
| '|’
‘ ‘ 675.3851 |
11 385
111;21110160is ’ 3621862 425 2661 i Bar !
| 1]
j Lk X f b d y / 500 3587 556.2733 6383322 7382979 7977044 8382790 924"236595324‘5“\'2
v | | B34 T 1 T 1] T 15 1 T T T ¥ T Y T | 1 4 T T T T R T T
100 150 200 250 300 350 400 450 500 550 BO0 650 70D 750 800 850 900 950 1000
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B8HB 3 80 (1 650) AM2 (Ar,20000.0,556.28,0 00 LS 3), ABS. Sm (SG. 1x1 00), Cm (89.92)
44122

100

1 TOF MS ES+
791e5

CALCULATED MASS
(M+H)+ 4412237

3191873
CO,iPr,
72770
pro,c. NH-
N O "Ph
Y OH
OH
a(_
3
191.1033
\
277.1401
‘ 4422268
| |
! a23.2127 903.4213
8314406,
\
320 1902 | |
11804 4244
| 1120787 2350931 ‘
/ 355 1866 4684 2084
' 605 4274
4862810
bbb Lo i d L l i _sm2072  6723109889.2919 m1s0es __ 000840l]| || sezsse 37644
M T T T 1 M T \d T T e
oo 160 200 | 250 | 300 350 400 450 500 550 600 650 700 750 80D 850 900 950

1000
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VSK NM1 141 (2.580) AM2 (Ar.20000.0,556.28,0.00.LS 1). Sm (SG. 1x1 00) 1. TOF MS ES+

100- 503.2217 7.48e5
CALCULATED MASS
(M+H)+ 625255 |
OH
L O g
1 0] N. O Ph
(@) 0]
0”0
Bn
" 2
504 2248
@ 6252517
459 2340
628.2550
181.1171 351 18'\2 389.1855 8052279
‘ 416:2%02 ) 5812642  |627.2573
149 0396 BTEARGE o y
| , ‘ 506 2312 { 6472306 1123127
& Y SRSV ¥ e gl ol 4 | 8 (i it 786.8217 _B54.5691 964.8136

100 150 = 200 250 300 350 400 450 @ 500 550 ~ 600 650 ~ 700 750 800 850 = 900 950 1000
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1. TOF MS ES+

VSK NM2 97 (1.789) AM2 (Ar,20000.0,556 28,0 00,LS 1), Sm (SG, 1x1.00)
3691913 67265
100
[CALCULATED MASS
| (M+H)+ 4131712
HO / 825.3190
BnO
N_ O
CbzHN Y
(0]
5
S| 4131792
8263217
181.1171
414.1825 827.3245
4302049 842 3451
189.1028 503.2221 (
f 2330019 69126804 i %47‘2996
171.0923 l | 270.1474 : 504.2251 £922935 7813323 (846,301

(13 D B B iv = A (e , L I[ /525.2264| ‘ 6462354| l‘ 7452064 | ' |
100 150 200 250 300 350 400 450 500 550 600 650 700 800 850 00 950 1000
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VSK GB 202 (3 699) AM2 (Ar,20000.0,556.28,0.00,LS 1), Sm (SG, 1x1.00) 1: TOF MS ES+
{06 537.3698 1.30e5
| CALCULATED MASS
\ (M+H)+ 581.359 |
|
HO
VAT
BnO
_N_ O
| CbzHN m/
|
(0]
= 6
'538.3724
493 3823
581.3573
263 2509 4293174 ‘
| | 5823610 5814147
148.0908 2091515 !
181 1171 2% 162 | arraoest 1% [ b { f’ez.uaz
. S : ‘ [ 828.5897 916.6295
0+ iv A 'EL v . r — il ‘ Al‘ "'y .‘AL vla‘ L Lll } 5 l ! 1 . “ l - Lli3.8‘376 \ '572 0;068 /"_ . 1”3565":3,1
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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BM 1 198 (3 848) AM2 (Ar.20000 0,556.28.0.00,LS 3). ABS; Sm (SG, 1x1.00), Cm (198.:202)
486.3435

1: TOF MS ES+

100 195e6
CALCULATED MASS
4263221 (M+H)+ 486.3431
OAc
AcO
13
AcHN  OAc
7
1
S [
487 3468 9716799
* \
4273254
972 6832
508 3250
{ 366.3013 ( "
[
( 509,328
306.2805 I L : 5734122 | ﬁ
O heer 490240 247.24332642694 | { i | 1 ' [ | g 8/31.208?873.3357755'270680_53”@6 ‘957855_1 L
100 | 150 200 250 300 350 400 450 500 550 600 650 700 750  BOD 850 900 950 1000
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PerkinElmer Spactrum iersion 10.4.00
16 Jury 2014 15:31:12

Analyst MNCL
Dame 16 July 2014 153:31:12
102
1007 T — -
,____\__T/ _"‘"-\ ,-'”
85 [
3303.26¢m-1 W
9H .Il |
Z3E2.126m-1
85 253!3?_%'
8 4:\
- 75 !
S
65
80f ‘
551 t-Pr 1267 03cm-1 ‘ ’ ‘ !
713 48om-1
50 1'-]5.me-1 :,I
45 i . . . i . TS3Etemd
4000 3500 3000 2500 2000 1500 1000 600
cm-1
|sample Hame Description Quality Checks
BB1 BB1 By ncl Diate Wednesday, July 16 2014 The Quality Checks give rise to a Window Cutoff warning

fior the sample.
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