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2D NMR Correlations

Until otherwise noted, all NMR spectra were recorded in CDCl; at 400 MHz (‘H) and 100 MHz (**C). The 'H and "*C signals were

assigned by HMQC correlations.
1-[Benzyl(2-hydroxyethyl)amino]-3-chloropropan-2-ol (rac-9)

Table S1. °C and '"H NMR data of rac-9 and significant COSY correlations.

/_?(*CI
12
Ph\_ OH

No. 13C: § [ppm] 'H: & [ppm] (int., m, J) COSY N
1" ., - OH
: o: 2.67 (1H, dd, 13.4, 8.3 Hz) 18,2 \1' 2/
B:2.70 (1H, ddd, 13.4, 5.3, 4.4 Hz) la, 2 rac-9
2 68.9 3.88 (1H, m) la, 1B, 3a, 3B
3 475 a:3.50 (1H,dd, 11.1, 5.6 Hz) 3B,2
B:3.54 (1H, dd, 11.1,4.8 Hz 3a, 2
y 6 a: 2.74 (1H, dd, 13.4, 4.2 Hz) 2
: B:2.79 (1H, ddd, 13.4, 6.8, 4.8 Hz) 2!
2 57.7 3.64 (2H, m) l'a, 1'B
" 577 a:3.67 (1H, d, 13.9 Hz) 1"B
B:3.79 (1H, d, 13.6 Hz) 1"a
Ph 3;? gg; 7.20-7.40 ppm (SH, m)
1-OH 2.27 (1H, br. 5), 3.25 (1H, br. s)
2-|Benzyl(oxiranylmethyl)amino]ethanol (rac-10) 3
. . Ph ——0
Table S2. *C and 'H NMR data of rac-10 and significant COSY and HMBC correlations. \_N 12 OH
1" \2 1/
No. 13C: § [ppm] 'H: § [ppm] (int., m, J) COSY HMBC rac-10
1 59.0 3.62 (2H, m) 20, 2B 2
2 56,1 a:2.72 (1H, ddd, 13.1, 5.6, 4.4 Hz) 1,2B L1
’ B:2.85 (1H, ddd, 13.1, 6.6, 4.8 Hz) 1,2a L1
I 56.0 a:2.51 (1H, dd, 14.0, 6.3 Hz) 1'B,2' 1",2,2,3'
’ B:2.89 (1H, dd, 14.1, 3.3 Hz) l'a, 2' 1",2,2',3'
2 50.9 3.07 (1H, m) l'a, I'B, 3'a, 3B I
3 451 a:2.48 (1H, dd, 4.8, 2.7 Hz) 2',3'B 1,2
’ B:2.74 (1H, dd, 4.8, 4.1 Hz) 2',3'a 1,2
" 504 a: 3.68 (1H, d, 13.6 Hz) 1" 1,2, Ph
’ B:3.83 (1H, d, 13.5 Hz) 1"o 1',2, Ph
127.5,128.6 "
Ph 1291, 138.7 7.20-7.40 (5H, m) 1
1-OH 2.55-2.80 (1H, br. s)




(R)-N-Benzyl-2-(hydroxymethyl)morpholine (6a) \\1_'0 H
Ph /o
The following NMR spectra of 6a were recorded in C¢Dg as the solvent. The 'H and >C NMR data of 6a in \_N 32 o)
CDCl; as the solvent are given in the article. ™ "\5 6/ 6
a
Table S3. °C and 'H NMR data of 6a and significant COSY, HMBC, and NOESY correlations.”!
No. 13C: & [ppm] 'H: & [ppm] (int., m, J) COoSY HMBC NOESY
2 76.5 3.51 (1H, m) 1', 30, 3B 1,3 1',3a, 3B
3 55.2 a: 1.80 (1H, dd, 10.9, 10.2 Hz) 2,38 12,5 1,1"2,38
B:2.45 (1H, dt, 11.1, 1.9 Hz) 2,30 12,5 1, 1", 2, 3a
5 53.4 a: 1.89 (1H, td, 11.2, 3.4 Hz) 5B, 6, 6B 1",3,6 1", 5B, 60, 6
B:2.29 (1H, dq, 11.2, 1.9 Hz) 5a, 60, 6 "3 1", 50, 60, 68
6 66.7 o: 3.49 (1H, td, 11.1, 2.4 Hz) 50, 5B 2,5 Sa, 5B, 68
B:3.59 (1H, ddd, 11.1, 3.4, 1.8 Hz) 5a, 5 2 1', 50, 5B, 60
1 64.3 3.36 (2H, m) 2 2,3 2, 30, 3P, 6B
1" 63.5 3.22 (2H,'s) 3,5,Ph 30, 3B, 50, 5B, Ph
127.5,128.6 . .
Ph 1203 1386 7.07-7.32 (5H, m) 1 1
1'-OH 1.60 (1H, br. s)
[a] Solvent: C4¢Ds.
(S)-N-Benzyl-1,4-oxazepan-6-ol (11) OH
Table S4. °C and "H NMR data of 11 and significant COSY and HMBC correlations. Ph 6
577
No 3. 5[ Iy, ; [a] [a] ' N O
. : 8 [ppm] H: 8 [ppm] (int., m, J) COSY HMBC 1 \3 2/
2 70.2 3.73 (2H, m) 3a, 3B) ) 11
3 57.8 a:2.51 (1H, ddd, 12.4,7.3, 5.1 Hz) 2), 3B) 12,5
B:2.83 (1H, m) ), Bo) 1, (2), (5)
5 57.2 a:2.83 (1H, m) (5B), (6) (1, (3), (6), (7)
B:2.97 (1H, ddd, 12.6, 5.8, 1.5 Hz) (5a), 6 1,3,6,7
6 69.1 3.83 (1H, m) (50, 5B, 7
76.4 3.79 (2H, m) 6 2,5,6
I 63.5 3.73 (2H, m) (3), (5), Ph
127.6, 128.6 ,
Ph 1291, 1386 7.20-7.40 (5H, m) 1
6-OH 3.96 (1H, m)
[a] Values in parentheses refer to cross peaks which are not unequivocally assignable due to signal overlap.
(2R,5S5)-N-Benzyl-2-(hydroxymethyl)-5-isopropylmorpholine (6b)
<OH
13 1 - . 1
Table S5. °C and 'H NMR data of 6b and significant COSY and HMBC correlations. Ph /ﬁ\
\1TN 0
No. 13C: & [ppm] 'H: § [ppm] (int., m, J) CoSY HMBC \56/
2 71.6 3.76 (1H, m) 'a, 1'B, 30, 3B 1,6 Me— =
3 187 a: 2.37 (1H, dd, 13.1, 3.2 Hz) 2,3pB 1,1%2,5 Me 6b
: B:2.82 (1H, dd, 13.1, 7.8 Hz) 2, 3a 1,15
" 1"’ IVH’ lvﬂa_Me
5 63.9 2.15 (1H, m) 1", 60, 6B 1"B-Me, 3, 6
6 623 o:3.82 (1H, dd, 11.8,3.3 Hz) 5,68 12,5
’ B:3.90 (1H, dd, 11.8, 4.4 Hz) 5, 6a 1",2,5
T 64.7 o:3.57 (1H,dd, 11.5,3.3 Hz) 18,2 2,3
’ B:3.67 (1H, dd, 11.5, 6.6 Hz) 1'a, 2 2,3
" 582 a:3.59 (1H, d, 13.5 Hz) 1B 3,5,Ph
’ B:4.02 (1H, d, 13.5 Hz) 1" 3,5,Ph
" 1"a-Me, 1"a-Me, 1"B-Me
1 26.1 2.30 (1H, oct, 6.9 Hz) 1B Me. 5 5.6
1"a-Me 19.0 0.95 (3H, d, 6.8 Hz) " 1", 1"B-Me, 5
1"B-Me' 20.4 0.99 (3H, d, 6.8 Hz) " 1", 1"a-Me, 5
127.2,128.5 "
Ar 1288, 139.4 7.20-7.40 (5H, m) 1
1'-OH 2.45 (1H, br. s)




(2R,5S5)-N-Benzyl-5-tert-butyl-2-(hydroxymethyl)morpholine (6¢)

Table S6. °C and 'H NMR data of 6c and significant COSY and HMBC correlations.

No. 13C: § [ppm] 'H: & [ppm] (int., m, J) COSY HMBC
2 69.7 3.94 (1H, m) 1', 3a, 3B 113,6
3 452 a: 2.46 (1H, dd, 14.6, 3.9 Hz) 2,38 J R
’ B:2.87 (1H, dd, 14.6, 11.5 Hz) 2,3a 1,12
5 66.7 2.34 (1H, t, 5.6 Hz) 60, 6B 1", 1", 1"-Me, 3, 6
6 606 o: 3.83 (1H, dd, 12.2, 5.6 Hz) 5 1™, (2), (5)
’ f:3.88 (1H, dd, 12.1, 5.8 Hz) 5 1™, ), )
1' 64.1 3.45 (2H, m) 2 2,3
I 612 o: 3.85(1H, d, 13.7 Hz) "B 3,(5), Ph
’ B:4.05 (1H, d, 13.7 Hz) "o 3,5,Ph
" 36.1
1"-Me 28.1 0.98 (9H, s) 1", 1"-Me, 5
Ph 127.2,128.4 7.25 (1H, m), 7.31 (2H, m), I
128.8, 140.2 7.36 (2H, m)
1'-OH --- 1.89 (1H, dd, 7.1, 5.0 Hz) '
[a] Values in parentheses refer to cross peaks which are not unequivocally assignable due to signal overlap.
(2R,5R)-N-Benzyl-2-(hydroxymethyl)-5-phenylmorpholine (6d)
Table S7. 3C and 'H NMR data of 6d and significant COSY and HMBC correlations.
No. 13C: § [ppm] 'H: 8 [ppm] (int., m, J) COSY HMBC
2 76.8 3.75 (1H, m) l'a, 1'B, 3a, 3B 6
3 531 o:2.06 (1H, dd, 11.5, 10.7 Hz) 2,38 11,25
’ B:2.78 (1H, dd, 11.5, 2.3 Hz) 2,30 1,5
5 67.3 3.38 (1H, dd, 10.4, 3.4 Hz) 60, 63 1", 3, 6, Ph
6 735 o:3.56 (1H, dd, 11.4, 10.5 Hz) S5, 6B S, Ph
’ B:3.86 (1H, dd, 11.4, 3.5 Hz) 5, 6o 2,5
0 643 o:3.54 (1H, ddd, 11.5, 6.3, 5.3 Hz) l'a, 2 2,3
’ B:3.62 (1H, ddd, 11.6, 7.1, 3.4 Hz) 1'B,2 2
I 594 o:2.88 (1H, d, 13.3 Hz) 1" 3,5,Ph
’ B:3.84 (1H, d, 13.4 Hz) 1"a 3,5,Ph
127.1, 128.1. 12845 50.7.32 (6H, m), 737 (2H, 1, 8.0 Hz) .
Ph 128.87, 128.94 7.49 (2H, d, 7.2 H) "5
138.5, 139.5 ' T
1'-OH - 1.83 (1H,dd, 7.1, 5.4 Hz)
(R)-N-Benzyl-2-(hydroxymethyl)-5,5-dimethylmorpholine (6¢)
Table S8. °C and 'H NMR data of 6e and significant COSY and HMBC correlations.
No. 13C: § [ppm] 'H: § [ppm] (int., m, J) COSY HMBC®
2 77.3 3.57 (1H, m) 3a, 3B 13,6
3 475 a:2.26 (1H, dd, 11.8,9.9 Hz) 2,38 11,25
’ B:2.34 (1H, dd, 11.8,2.9 Hz) 2,3a 11"2,5
5 52.9 ---
6 777 a:3.45 (1H, dd, 10.9, 0.6 Hz) 6B 2,5, 5a-Me, 5B-Me
’ B:3.52 (1H, d, 10.9 Hz) 60 2,5, 50-Me, 5B-Me
1' 64.3 3.57 (2H, m) 2),3
I 533 a:3.02 (1H, d, 13.8 Hz) 1" 3,Ph
’ B:4.01 (1H, d, 13.8 Hz) "o 3,5,Ph
Sa-Me 14.7 1.05 (3H, s) 5, 6, 5p-Me
5B-Me 24.4 1.05 (3H, s) 5, 6, 5a-Me
126.9, 128.4 "
Ph 128.7, 140.1 7.20-7.40 (5H, m) 1
1'-OH --- 1.88 (1H, br. s)

\\_,OH
T
\—N 32
1" \5 6/
Me3C\ 6¢C
< OH
Ph
G
Ph 6d
:\1_,OH
Ph /3 o\ 2’
NGO
Me™:
Me 6e

[a] Values in parentheses refer to cross peaks which are not unequivocally assignable due to signal overlap.



(2R,5R)-2-(Hydroxymethyl)-N-methyl-5-phenylmorpholine (6f) —OH
T
Table S9. *C and 'H NMR data of 6f and significant COSY and HMBC correlations. /3 2\
Me—N 0]
; 56/
No. 13C: § [ppm] 'H: & [ppm] (int., m, J) COSY HMBC
Ph 6f
2 76.6 3.86 (1H, m) l'a, 1'B, 30, 3B 13
3 56.9 o:2.21(1H, dd, 11.4, 10.9 Hz) 2,38 1,2, 5, NMe
’ B:2.87 (1H, dd, 11.5, 2.3 Hz) 2,3a 2,5,NMe
5 69.0 3.04 (1H, dd, 10.4, 3.4 Hz) 60, 6 3,6, NMe
6 731 o:3.51 (1H, dd, 11.5, 10.4 Hz) 5, 6B 2,5
’ B:3.80 (1H, dd, 11.5, 3.5 Hz) 5, 6a. 2
, o: 3.63 (1H, br. dd, 11.4, 6.5 Hz) 18,2 2,3
1 64.3
B:3.72 (1H, br. d, 11.4 Hz) l'a, 2 2,3
NMe 43.8 2.07 (3H, s)
128.0, 128.6
Ph 1287, 139.0 7.25-7.40 (5H, m)
1'-OH - 1.91 (1H, br. s)
(R)-N-Benzyl-2-(hydroxymethyl)-3,4-dihydro-2H-1,4-benzoxazine (6g)
\\_,O H
Table S10. *C and 'H NMR data of 6g and significant COSY and HMBC correlations. Ph /ﬁ\
\1TN 0
No. 13C: & [ppm] 'H: § [ppm] (int., m, J) COSY HMBC 4a 8a
2 73.9 4.29 (1H, m) 1,3 1,1" 3, 8a 5 8
3 48.4 3.28 (2H, m) 11", 2, 4a 6 7 69
4a 1353
5 116.6 6.87 (1H, dd, 7.9, 1.5 Hz) 6,7 4a, 6,7, 8a
6 121.9 6.81 (1H, m) 57,8 4a,5,7,38, 8a
7 118.2 6.66 (1H, m) 5,6,8 5,8, 8a
8 112.7 6.71 (1H, dd, 8.1, 1.5 Hz) 6,7 7, 8a
8a 143.6
I8 63.6 3.82 (2H, m) 2, OH 2,3
1" 55.1 4.44 (2H, s) 2,3, 4a, Ph
127.3,127.4
Ph 1289, 138.0 7.23-7.34 (5H, m)
1'-OH - 1.9 (1H, t, 6.4 Hz)
(2S,5R)-N-Benzyl-2-(hydroxymethyl)-5-phenylmorpholine (6k)
” OH
Table S11. '*C and '"H NMR data of 6k and significant COSY and HMBC correlations. Ph 3 2
YN o
No. 13C: § [ppm] 'H: & [ppm] (int., m, J) CosyY HMBC }5—6/
2 734 3.87 (1H, m) (I'a), 1'B, 3, 3B 1,3,6 Ph 6k
3 517 o:2.49 (1H, dd, 12.1, 4.0 Hz) 2,38 11,25
’ B:2.83 (1H, dd, 12.1, 2.7 Hz) 2,30 11"2,5
5 66.8 3.51 (1H, dd, 9.3, 3.8 Hz) (6a), 6B 1", 3,6, Ph
6 63.3 o: 3.73 (1H, m) (5), (6B), (OH) 2), (3), (5)
B:4.02 (1H, dd, 11.6, 7.4 Hz) (5), (60), 2,5,Ph
T 63.7 a:3.73 (1H, m) (1'B),2 2),(3)
’ B:4.20 (1H, dd, 11.6, 7.4 Hz) (1'a), 2 2,3
I 503 o:2.91 (1H, d, 13.4 Hz) (1"a) 3,5,Ph
’ B:3.75(1H, d, 13.4 Hz) 1"g) 3), (5), Ph
127.3,128.1
Ph 128.52, 128.54 7.20-7.40 (8H, m) s
128.76, 128.81 7.46 (2H, m) ’
138.1,139.0
1'-OH - 2.99 (1H, br. s) (60)

[a] Values in parentheses refer to cross peaks which are not unequivocally assignable due to signal overlap.



'H and “C NMR Spectra

S9¥S6
Sr656
60°196
9/°¢96

969¢€1

07 €9€1
LSL9ET
10°v7LE1

18°9SH] ——
cc1opr
65198 ]
9rzLrl
CO'IECT
15 #HST
§CUSCT
HOLST

““NH  OH
tBu

Ph

7c

ILEp’]

cc90°1

]

610

)

o0

69660
T ~——

92660

0000°C |

/9£28°0 |

— 8L850°F

[p4323u]

AN

(ppm)



P65t LT —

LC6SFE —

6867 7S ——

$8IC09 —

E0PEL9 ——

E8PELTT ——
pCIEST]
8689821

cECLOPT ——

““NH  OH
tBu

Ph

LRI

Ml el

e ha Mk
W

m
U

M
MW

T

7c

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



129501 —
#SFIOI |
2L6901
TSHLOT
17°5.01 |
€6°£L01
£8°6L01
67°€801
719801
P0°8801
678801
90601 —
7z€601 —
£5°6601 —|
0L €011

L6801 —=
LTOITT

61°SIII

969111

9, 1T11

sL€CTIl

96 8TII

781661 —
8€L6ET
+6°20¢1
0S80#1 -
08 EIrr -
19611
1 peel -
9p°S9p1
LSSLET
[€01ST -
c67€zsT

IR

Cl
OH
OH

N

Ph

0

9c10°1

S

=900

\ 0000°T

rac-9

069¢'7

p1327U] i




CEESLY ——

7£99°95
S€0L°LS A
z100°09 —

066889 —

08921
6£2L°8C1
1280621 7

LI0S°8E] ——

Cl
OH
OH

N

Ph

N T T

rac-9

AT

il o

T

Dl

et
LAY

Gl

70

50 40 30 20 10

60

180 170 160 150 140 130 120 110 100 90 80
(ppm)

190



L8986
£5°7166 |
89°€66
£6°966 |

072007 |

010101 -

P 9101

6L°9L01

cc 1801

€ET801

LL 9801

£6°6801 |

LS°T601 |

29°S601
L9601 L
PSO0IT f%

96°8C11
92°€€1T
£scelr
cCOFIT
L6°TFIT
STLFIT
£9°8#1T
69°0S11
LEESIT
SSI9IT
P8 FIIT -
SE99pT
66°6L11

g

£6°€25T
807,561

rac-10

B #090°1

/6IST°0

= #9090

= 00001 [

19661

. 99€0°T |

RRGZEa

p1327uU] :




L601°SF —— -

7L980S — —
9110°9¢

$560°96 —\
ZLE06S —— S

0cecres

0Ly LT — —

0209°8C1 —~ -
PL606TT 7

CELY9SET ——

Ph /—AO
N  OH
rac-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



L6°C6L
r6°C08
9¥'¥08
1718
LV '§98

1998
12948
zross
££°988
S

29168

z981
0F'66€1
09°90%1

6LCIFI
§T617I
6CFTHT
09°0s#1
SEOPFI

99°sppl |
I8 ISHI
96Kl =
68°LSHI
SSI9pI
SEFIFI
PESOPT
¥L LT
SL°89pT
SLILPT
IS#LPT
9 LLFT
SIESpT
SCGopT
9T F6FI
61°96¢1
96 TS5
STESST
$OFSST
$S95ST ]
£2°795T -
29°#981 -
10°99¢7T
162961 -

solvent: CDCl3

k T
- P650°T T

— L1009

— =T

[p13a3u] :

[€292°0
‘—‘L 0729°0]

\1500°F [




067§ —__
LTPLFS ——

SPISE9

lL9P P9 ——
0£0899 —

9180°9L —

88LELT] —
vESH STl f

09ce6cl

8SELLE] —

solvent: CDCl5

Tt

Al

RO AR

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



1001L -
PT0TL
L8°02L
01’1, |
6SThL |
10972
1L°€6L
crLss
S6'79L
9£'89/
97606
SEI16
STEI6
FISI6
78026

65776
19426 \g
1§°926

-

66°CL6
10°€26
1696
I1't86
£1'986
20'886

0§°C8E1 —,

06 #8€1 /|
79°€661
20961 -
197081 -
pILOFT
19°82¢1
S€0sHI
z0°zsrT
6L €SPl

zL6s8T
6r 1prI

-

vIEEPT —
06 rrrl -

solvent: CgDg

= 7EE8°T

S \9I96°I [

/01901 |

[pi3aguy |




T
UL

N

8ELEES —~_
61756 — —

bl

PHIHAMIN

19F5°€9 z
001E79 = — ]
£61°99 — -

LE0S9L —— — 2

A

Ll

£0SHLTT —— _
SE65°87T — —
6LPE6CT 7

6819°8E1 — —_—

__/
solvent: CgDg
L

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



J |
L
(=)
L=
91°266
77166
11666
FSHO0]
096001
zreiol
69101 —E —
L8011 I
€z 08I1 T
FCPOII
909811
9¢ 1611
99°T611
LTL61] —{
69°861T JLPO6°E T
— €1667T|
29607 <
[
PO |
e
L ~t
[ S
j o
[
L v
=
L e
o I .
T B
OH j - L °
=
z i
y o
o ] ™~
£ i
08297
[
o~
p1327U] :




6261°LS
65/ z;L

rPILY €9 —

1£60°69 —
1091°0L "

889, —

909221 —
10£9°8C1
z0zr 6zl 7

§99¢°8ET ——

80 70 60 50 40 30 20 10

90

180 170 160 150 140 130 120 110

190

LIS R R O R O B R O
100

(rpm)



0£°08€
I8¢
816€

i

910V —=

00076
§l'€#6k
1656
ZI>'9§6L
aLLInn

cocen \:
98°0€11
69°8€I1 A=

sLEcrl
90°Lcrl
grecri

ST SEP] —=
95 9EPI /=
86°THPI
LL8SHT -
pES98I
90 0L81 -
96°9/81
9677671
$8°cCST
1€7EST
TLLEsT
geccer |
08557 |
£1°696T
£9°696T |
£8°00971
6EFI9T

— 79660
—76996°0
= 8290°1

£92L°0

i}

69860

/C6¥6°1

/€071

scro’r

= 65960

\ 78960

0000°1 |

/9€65°0

L
X LEPTO|

\0I?6°€

[pi3apuy |

0186 S|




6220°61 —__
8E1+°07 ——

98P 1'9C —

CECO8y ——

PLOI8S —
081€79 —
LES6°E9 ——
10S9°49 e
75881 ——

9L6TLTT ——
L858 —F
0£28°9C1 7

SISE6E] —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



= seo06 |-
zs°0s,
95765/ =
TLLS,
§979L
igéig — == 60|
16°€46
9'TL6
%gx —— =T
£0'166 = — = 68560
L9°9EIT —— I
918811 f I == &01
e ISII f
1872911
— — SEs6'1|
zs‘gsz — = L1926
o v L
ST IPSI T T 00007}
P9°THST
SHSFST
LLFSST
SH09ST
LTSI9]
76°8291
T 0]
@) ©
‘// O o /50650
[ j —_— = £066°1
B D—— E
., S956°1
z Q |\ 96611
) @
=

i, L

[p13a7U] I




SPI1'8C —— —_—

2060°9¢ — —

9CIT S — —

99,8709

0cee’’9 N —=
60L0°79 — —
L0099 — —

ILEL°69 —

L661°LC] — —

19CH8TT —
szaz‘&zng/i

9¢61° 0y — —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



c09cL
SPIEL
60°€EL
88EL

E6°€I8
L9¥C8
Ev°6C8

L1968 —

9EHOIT
£L°9011
S0°9III
SESIIT
STHPII
ISLSIT——
£TLIEI
$9°0SET
6S°LSEI
00°19€1
1L°10P]
100141 —\=
0Pl E
6€IPI
0z91P[ -
€9 17HI %
zseerl -
lazade
0€°STHI |
s Lerl
SL°SEPT
80°0rFI
pLEPPT
SILppl
0L°ISPI
€TSSk
$9°SSHI
10°08ST
1£°9€ST
zrorsI
0r°§rST
L0°8#S1
SrIssr -

OH

/ ‘ \

Ph

A

DR

6d

Ph

— |

o

— rL60

T

— 892670

N

N

/ 2960°1

= 6rE97

3

0

\00L6°T |

p1327U] i

€266°0

— L2660 ¢

| o7

_ 1000°1 |
S9c0°€
—0SI10°T |

8010

LSE0°TT




60E1°EC —

L89€°6S ——

067EF9 —
860€°L9 ——

pCESEL —
66689, —

6FEI LTI
cecoezI X
0185°8TI A=
1898°8C1
6116°8CT

09SH'SET ——
PELE6E] —

OH
6d

/ \\

X

N
Ph

Ph

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



79°£68

rLE06
1£°€06
9€€I6
I7°1€6
PrrES
Iy E#6¥

6196

020071 —
L6°€1T1 -/

91°€L81
ecpis1 E
LSSl
8ECSET
PESOPI
ocoirr
969651
L0191 7

OH

(@

Ph

6e

Me

Me

= 01860
T~ |

0cIor -

—
K\x%
R
—

20003

i

7260t

p1327U] :




980L V] —

LLEVFT ——

POIS LF —

€126°CS
6561766 =

8CLT P9 —

£66T 1L ——
cocL i

I9K6°921 —
TLLESTT
110L°8C1 7

Irvl 0l —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



6°eLs

IOl

o

P08 X
cIc6s =

pCErIL
1S°SPIl
98°PSII
00°LSTT

180121
ZZ'MZ[L
Lrreet
8¢recl

SPT6El ——

r6°C0r1
c8corl
[£vIvl

6S°EIST
EILIST
80°€CST
29881

— L6£0°T

/ 6700°[
—/ 820°1

— PrEO’T
£920°1
£200°1

i

0rcr's

p1323U] i

€690°€|

— o]
00001 |




0LE8°EY — —

708896 —— I

989 —— —
[766°89 — —

CEINEL — —

6819°9, — —

8CC0°8T] —= —

osscser
2651801

1910°661 ——

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



09252
#0191 \
95°0LL
252081 = —
SE0IET -
1°I€1
LTPIET -
s6°LIg1
§9°62¢1
68 905
0c TSI -
PISISI

L0966
EITPST

S9°EPST
78 LpsI E %

LOPTST
1§°6251 -
8LTEST

669597 —
0S°8§97 /|
784997 -
9676997
S1°7497

/

| —
—_— — §cL6°]

— 0800°C

_ij CEI0°]

\ﬁ 0000°C

—99:c/07 |
LF6197
6670897
892897
L0°689C
LFSILT
66917
08°72LT
$9°6CC
[£40LC
10720 | 5 2
980647
0F'TELT ]

‘/// O
LET8LT ‘
é?é?:ZMZj
TE6rLT -

10§27~
J

J

— 7T T
5.0

%%W

p1327U]

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.5

6.0

7.5

8.0

8.5

9.0

9.5

(ppm)



vy 8 ——

0780°€S ——

Pr6¢€9 —

9806°€L —

6£L9°CTI —

8809911 —_
8861° 811 —

as6’ 1l —

61#E LT ——
9#[#121:f:
1298°8C1

£0LT°SET ——
LIPOSE] ——

EP8SEr] ——

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



L6886
Tr°T66
050001
$SPO0I
L9211
el
61911
SE6EIT
€I°LSIT
0L —=

19661 —=
16°66€1
97 Sor1
sceorl

0868 —
L8091

£6°6091

437574 r
8P 1L91 M-
188,91 M~
01°€891 r
9¢°0691 r

Nf// !

OH
6k

L2
o
e

0416
= 2020°€|
H . |
— —— 96107

z6L6°T |

NN
P

Ph

p1327uU] :




E6L9°1SC ——

L88T6E —

S91L°€9—
916£°99 —_
666689 —

990 €L ——

#Z&’Z‘ZZ[X

5608 —= ——

A et
Lo

9280 °8ET
8C96°8€1

81S°8C1
cLECSCT
029L°8C1
9[18'821{

OH
6k

N

Ph

Ph

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

190



(udd)

0rcL- 0€cL 0ccL- 01ce- 00°CL- 06°1.- 08°1.- 0L°1L~ 09°1.- 0§12~ 0r'1L- 0€1L- 0c'1L- 0r'1z-
::,::,::,,:;::j:;::,::,::,,:;::,,::::j,:,::u,/.::,.m,:,:,:::,,::,::,,:,::,:,:::,:,:::j::::j::
= o .U/.
= NS N
g % £
g

©g-08/ JO 19)S9 JaYSON-(y)

m 0O N
40 O8I QL ud
7 0

Ud o
o)

ELCLTL——
PrOL 1L~ ——




(udd)

0r'cL- 0€CL- 0c'cL- 01°cL- 00°¢L- 06°1.- 08°1.- 0L°1L- 09°1L- 0S§'1.- 0r'IL- 0€1L- 0c'1L- 0r'1.-
,,:,,,:f:;,,:,::f:,,,:L::,,,:,,:L,,:,,,,L::,::,:,1,0,:.0,,,:,:,L,,:,,:L,,,L,,:f:,f,,L,,:,:,L:,L::,:,L:’,.L
o = m
g

y

B9 JO 13]S8 JaysoN-(y)

O N
A\
€40 oan ¥/ ud

O‘//

Ud o

ELCLTL——
PrOL 1L ——

O




(wdd)
&1L~ 08°1L~ SLIL 0L°1L~ S9°IL~ 09°1L~ S IL” 0§°1L~ StlL-

YN 01°cL- s0°cL 00°¢L- S6'1L- 06°1L-
T S S T S S AR S B

99 JO J19)s0 JaysoN-(S)

SN
- 9N
0] N
A\
owo 284 ¥/ ud
‘. O‘//
i
0]
+
99 J0 18]S JaysoN-(y)
SN

O N
—
€99 oen ¢ ud

it
@)

r008° 1L~ ——
9LLL° 1L ——




(wdd)

cres- 01°cL c0cL 00°CL- S6°1L- 06°1L- C8IL- 08°1L- SLIL 0L'1L- §9°1L- 09°1L- §SIL- 0S'I1L- SPIL-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,0,,,.0,,,,,,,,,,,,,,,,,,,,,,,,,,,,
gl R g
S %
)
99 J0 18]S JaysoN-(y)
SN
- 49N
0] N—_
o
€40 oan ¥/ ud

it
@)

r008°1L~




(wdd)
S IL” 0§°1L~ StiL-

Sres- 01°cL- c0°cL 00°CL- S6°1L- 06°1L- $8IL- 08°1L- SLIL 0L'1L- §9°1L- 09°1L-
T 1 L L T T (N ST AN S RSN AN R R
S s
S 5
g
99 JO J9)s0 JaysoN-(S)
SN
\|wﬂ®_>_
0] N
y A\
awo o84 ¢ ud

ug s O
0

1184°1L-




(wdd)
0L°1L~ 09°1L~ 0§1L~ 0F°1L~ 0€1L~

B9 Jo J9)s8 JaysoN-(S)

B9 Jo J8)s8 JoYSON-()

0. N—
€90 oaW T/ ud

o -
cn_\m\Jﬂ

O

0269 1L~ ——
8LY9 1L~ ——




(wdd)

S6°1L- 06°1L- C8IL- 08°1L- SLIL 0L°1L- §9°'IL- 09°1L- cSIL 0S'IL- Yy 0r'1L- SEIL 0€1L- Y s
,,,,,,,,,,,,,,,,,,,,,,.0,,,0,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o =) u]
X by &
) S 3
Q
B9 Jo J8)s8 JoYSON-()
0] N—
o
| | ¢40 oan ¥/ ug
_ _ i o—
S &\K\Jﬂ
o n
& 2

O




S6'1L

(wdd)

061, C81L- 08°1L- SL1L- 0L1L €9°1L- 09°1L- ceIL- 0S'1L- SrlL- 0r'IL- cE1L 0€1L- YA
,,,,,,,,,,,,,,,,,,,,,,.0,,,.,0,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
= o u]
~ o =
8 2 ]
g
B9 Jo Jo)s8 JaysoN-(S)
O N—
]
L ewo 984 ¥/ ud
_ _ g o—
~ ~
S id s
3 N




