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Figure S1 The ORTEP Drawing of 5b (The ellipsoid contour 30% probability levels)
Asingle crystal 5b was obtained by slowly evaporating 95% EtOH solvent at room temperature
under the air conditions. Its dimensions of 0.40 mm > 0.13 mm > 0.07 mm was mounted on a
Siemens P1 diffractometer equipped with a graphite mono-chromated MoKa (. = 0.71073 A)
radiation at 293(2) K. A total of 8438 reflections were collected in the 2.73<6<66.03° range by using
an o scan mode and 3646 were independent (Rint = 0.0611), of which 1809 with 7> 2c(l) were
observed. The calculations were performed with SHELXS-97 and SHELXS-97 programs and
corrections for Lp factors and absorptions were applied. The structure was solved by direct methods.
The non-hydrogen atoms were refined anisotropically, and the hydrogen atoms were determined by
theoretical calculations. The final cycle of refinement gave R = 0.1172 and wR = 0.3104 (w =
1/[c?(Fo?)+( 0.1389P)?+5.1948P], where P = (Fo?+2F:?)/3). S = 1.056, (A/G)max = 0.000, (Ap)min =
0.550 e/A3 and (A p)max = -0.254 e/ A3,
The crystal of compound 5b belongs to Orthorhombic, space group Pbca with a = 4.9482(6) A,
b =26.280(3) A, ¢ =26.280(3) A, = =7 =90° V =4208.5(8) A3, Mr = 389.47, Z =8, Dc =
1.229 g/em?®, u(MoKa) = 0.572 mm, F(000) = 1648, the final R = 0.1172 and wR = 0.3104.

S2



£20' ¥
607"

eEry—

98—

1019
t_‘_mw
BBk 5
GLE L
68€"L1
16€" L7
801"/
65t L1
£Ly L
Ev@

e

L6v'.L
916,
€59'L
899/
G199/
GLLL
1y6°.

400 MHz.CDCl

|

d

Ll

=00¢

=90°¢

~190|

=80'L

vo'€

oLe
6l
66°¢C
¥6°0

r—_—_Hr—#—l

00’}

G6°0(

80°LT

0Ly

3.5 3.0 25 20 1.5 1.0 0.5 0.0 -0.5

4.0
f1 (ppm)
'H NMR Spectrum of Compound 3a

7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.0

8.5

S3



98/°Ge—

0¥8°L9—

esyell—

Ep 9ty
8EY LT)
19622}
251821
02,82}
196'8Z}

ce8LEL—
916’ ¥l —

SGELGI
701251

GlLLecl—
€96°€CL—

8eh &

@m_‘_wm_‘/
NN_@N}
8cy L2

m@ENF/
196°L21
2618z~
022821~

196'821—
6526217

¥88°0€L—

127 125 123

f1 (ppm)

129

100 MHz. CDCkL

90 80 70 60 50 40 30 20

130 120 110

140

-1

10

f1 (ppm)
13C NMR Spectrum of Compound 3a

100

150

160

sS4



6CE ¢~
Lv'e”

989°€~_
0L €

6S9EY
_,@m.v”v.

AR
omm.mw
887,
1G2 /1
092 /A
08¢
162 L
6V L
mmm.%
vIE L
v 1
@tu&_“
961,
ACWA
619/
z€9'/
9¢9°/-

400 MHz. CDCl;

I

—6%'(
*00¢

=l0'¢q

=907

=€0')

10°¢

10'g

16k

86°(
26|

16'¢

10'g

-1.0

-0.5

0.0

3.0 2.5 2.0 1.5 1.0 0.5

3.5

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5

8.5

tH NMR Spectrum of Compound 3b

S5



ove'Le— =<

¥80've— O O

v18° /19—

-20

-10

100 MHz. CDCl;
50 40 30 20 10

60

70

f1 (ppm)
S6

8¥L LLL
6LG¥LL ‘
Lcl6LL GZSZZL— -—
STASNAA
68y vel
161°G2l .
€1¥°9Z1 687 vel— -

6E0 221 161°GZlL— |M
OvE’Lely  elpozl

¢Ll'8cl mmo.NN_‘W -—
¢c98el (N WEARN

09.°'8¢1 z.1°921
mww“mm_‘ NN@.wN_‘/
29¢ mm_‘v. 09/°8ZL~~
gge'ecl mvw.wwv\
¥rc 0El Z29¢'621
wvm.omr\ G8e'6ZL

wrm.ﬁm_‘ vww.om_‘\
1WA VAN av6 0SL

L2y Lyl
810 LGl —
clovSl—

80

125 123
100 90
13C NMR Spectrum of Compound 3b

110

127
1 (ppm)

120

129
130

140

131

150

160

70



89/.°€~
£98°¢c"
Geo'y
L¥O'¥
00¥ ¥~

6¥0'9
moo.wW
188

620°.L

SIS TAVA
| ZA%A
18€°L
60v°L

0sy L+
0Ly L
Sev/
06Y'L
20°L
8v9 /]
859°/
0L9°L
8.9°L-
8011
XIVE
6E6'L-

400 MHz. CDCHL

<€L0}

=00'¢
661

=G6'L

=00°1L

=€0°¢

/S0 |

=¥0'¢

286°¢C|
H/l

v0'L
101

0L}

40 35 30 25 20 15 10 05 00 -05

4.5
1 (ppm)
H NMR Spectrum of Compound 3c

90 85 80 75 70 65 60 55 50

9.5

S7



é6.'Ge—

9/£'66—

V.8 L9—

vevell~
660 ¥LL—

. e
74"
cec T\
18€ 12U
880'8Z17

699'8¢l
oLLog r.\

88 LYl —

8YT LG~
GeoesL"

Gee6sl—

100 MHz. CDCl;

YOL'EZL~
115 €L —
ceLveL—
209'GZL

e8) 0z -\
222°92L—
186121
569 /2L~
880'8ZL "
€05'8zL/f
699'821

£v8'8cl B
mmr.mmr\

0 _‘_..om_‘\,
118°0EL

123

126
f1 (ppm)

129

132

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
13C NMR Spectrum of Compound 3c

70

S8



0/8°€~.
7EO P~
0S0'+v-

ccvv—

400 MHz. CDCl;

J

~-9€"L |

=00¢

86l

=661

=E0')

=60¢

~80¢|

=0L¢

96°¢t

Z0°€
8oL

Aot |

3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -05

4.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45
f1 (ppm)
'H NMR Spectrum of Compound 3d

1.0

S9



c08'Ge—

€GeS —

¢8.LL9—

SZYThly
290°ELL
968 7141
€099}
L0061}
6vZ' 1211
195°€T}1
95} Y21
26.'G2}
80Z°9Z}
28e L2l
L0112}
80182}
259'82}
158821
161°62)
pLo6zL/
yE80E}

€026}~
VLV

L6Z LS~
0251~

/816Gl —

szreLL,
N@o.m:\
9687 LL—
€09°9LL~_

L00°6LL—

Bke-bel
28€ 121
10L°12)
801821
259821
158'821

Nmr.amv/
w_‘m.mwr/.

100 MHz. CDCl

120 115
f1 (ppm)

125

130

70 60 50 40 30 20 10

80

f1 (ppm)
13C NMR Spectrum of Compound 3d

160 150 140 130 120 110 100 20

170

S10



686
900'¥
ey
mNN.vW
€8EY

€019
6 :.@W
5EL9
9612
8/1',
092,
%msw
¥6E" L
L
629'L
%92
059°2
2.9/
IL1 1
rANE
6L 2]
€9/
68/ .-
Sv6° L
896' /1
2218

400 MHz. CDCl

=861

=89°0(

=00¢

=G0'L |

50 45 40 35

75 7.0

05 0.0

25 20

95 9.0 85

-1.0

1.0

1.5

3.0
f1 (ppm)

'H NMR Spectrum of Compound 3e

5.5

6.0

6.5

8.0

S11



¢G.'Ge—

998'29—

oB.N:‘
PSS GLIA.
g0sL1
s
052821
5_8%
555081
9£90E L

1880Vl —

celesl—

GrLl9L—

YOy €CL—
0ccvel—

668'521~
Bg-22t
112°02)
052821
V21820
:m.mﬁ%
0££°621"

mmm.om r/
9€9°0€ L~
L06°0€L—

100 MHz. CDCkL

128

124

126

1 (ppm)
i

130

-20

-10

170 160 150 140 130 120 110 100 90 o E?O ) 70 60 50 40 30 20 10
ppm
13C NMR Spectrum of Compound 3e

30

S12



159°E
699
226°E~
6e6e”

GeeEvr—

0SLv—

696G
Nmm.mw
5829
082 /1
ATl
0£€" /1
25€° /A
89€"/
118 1%
vOv' L
Vvl
SzvL
L8v 2]
16¥11
L0G /-
986"/
G092
YIVE

400 MHz. CDCL

=00Z|

=c0’)

=102|

=01}

=01

6.0

7.0

1.0 0.5 00 -05 -1.0

1.5

45 40 35 30 25 20
f1 (ppm)
'H NMR Spectrum of Compound 3f

5.0

6.5 5.5

85 80 7.5

9.0

S13



GGO0ve—

819'L9—

are LLL
€oLvil
185611
v09¢cl
G8S'vel
L9022l
1A
61822l
96e'8¢CL
8.9'8¢l
GgelL8cl
998'8¢1
188'8¢l

656'6C1
861°0€L
098°0¢€l
mvw.mm_..\
vmm.mm_‘\
66E0v1

eSL1GL—
9e0'vSlL—

190 LEb~
€GELCIN
6¥8°LCL
96e'8eL
8/9°8¢I
Gel'8cl
998'8¢|
188°8¢ vw.

656'62L~"
861°0cL7
098°0€ L~

100 MHz. CDCl;

-10

60 50 40 30 20 10

70

f1 (ppm)
13C NMR Spectrum of Compound 3f

160 150 140 130 120 110 100 90 80

70

S14



c66'E

moo.vw.
9T v~
_‘mm.v\.

108 v—

L9
NNN.mW
elé?
9¢c’L
09¢’.
€ev.
mmv.m/
6L5°L
18G°L
€0L°L
Sel'l
18171
19071
S1L1
8141
684,
¢86'L
96¢e'8
9/€'8

400 MHz. CDCl;

=¢v0

=G0'¢rt

=00¢|

=/6'0}

7¥0'€
=90°L

Ae0L]

Mwo.m

€0} |

=10l

86'
“Tm.o

102}
7

90 85 80 75 70 65 60 55 b50 45 40 35 30 25 20 165 10 05 00 -05 -1.0

95

f1 (ppm)
'H NMR Spectrum of Compound 3g

S15



86¢°Gc—

2¢96'65—

YOS CLL—

{9874
_‘@o.@m_‘/
2rL9T)
WITIA:
116821
v26'9Z)
9LV 6ZL

8€8'6CL
1G6'0€EL

Zr6 LS~
182261~

100 MHz. CDCl

€86'¢Cl~
FALAYA S

£LEVTL—
166821
S@.@NF/
Nﬁ_mﬁ/
£09°22)
EENF/
858zl
Em.wﬁ/
726821\

91621
868624

mmm.omv/

127 125 123
1 (ppm)

129

131

-10

60 50 40 30 20 10

70

f1 (ppm)
13C NMR Spectrum of Compound 3g

160 150 140 130 120 110 100 90 80

70

S16



@mm.m
2005
PLZ b~
omm.qw
0LEY

v1LL'9
o€ SW
849;
8.2 /1
662 L1
V6E" L
pLi L
z6v'L
295 /-
€85 /F
192 m
11924
€€9'/
Nmmi
1192 ]
8Ll

o

400 MHz. CDCl

——== =00}|

=661
== =02¢0|
=002

4.0

7.0

30 25 20 1.5 10 05 00 -05 -1.0

3.5

f1 (ppm)
'H NMR Spectrum of Compound 3h

60 55 50 45

6.5

85 80 75

1.0

S17



L81°GE—

¢l9'19—

0LSCllg
9LEOLL
€96°LC1 1
696°¢Cl
09€°€C 11
STAATAS
€L6'6Cl
GL2°9cl
0c0°Lcl
A RA"
€6¢'8Cl
68¥'8¢C1
LE1°8¢l
AL TA RN

815 '0€EL
1280l
168°0¢€1
1e8’LE r\
68.°9€ _‘\
60807l

oLy LG~
A4

£96°LZL"
69622 L~
09€°€2L—
8ZZ V2L~

€16'SZI,
G12°9ZL~
020°2Z1~,
287 121~
£62'8Z1
687821 —
1818217
zveezl’
8YS 0E L~
L280E}7
L68°0EL

128 1L

N
O
100 MHz.CDChL

130 128 126 124 122

132

1 (ppm)

-10

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
13C NMR Spectrum of Compound 3h

170

S18



GET P~
\SZT v

c08'¥—

400 MHz. CDCL

=00¢t

=L0Z|

=y0'L}

3.5 30 25 20 15 1.0 05 00 -05

5.0 45 40
f1 (ppm)
H NMR Spectrum of Compound 3i

5.5

8.0 7.5 7.0 6.5 6.0

8.5

9.0

S19



r0€'Ge—

096'65—

y9S ¢l —

A ATE
9092
91121
mmm.wmr%
229'621~<
m:.om%
820°LE)

99Z'6€L—
c09¢crl—

8Y6° LG~
6,225

100 MHz. CDCl

828221
786221 —
zveszL”

sleveL’
A
$90°9Z 1~

819921
Em.mﬁ,/
626821

w?mﬁ,/
Nwm.mﬁ/
81108 1\
95 081

mmm.omr
mNo._‘m_‘l./I

127 125 123
f1 (ppm)

129

131

b

60 50 40 30 20 10

70

f1 (ppm)
13C NMR Spectrum of Compound 3i

150 140 130 120 110 100 90 80

160

S20



6ev'c—

600"~
9z0'v~

vevrv—

L8 v—

780°9
SEW
éted
PezL
09Z'2
6LE'L
ove'L
29v'L
6L7'L
e8t'L
6Y'L
16Y'L
605°L
855/
815,
€191
2011
pv6'L

400 MHz. CDCl;

=

=c0°¢

=00¢

=20°¢

~69°0|

EAVNE

c0'L

soer

207}

66°0

Go'¢
%moé

80°€y
%mm._‘

€0l
HTwm.o I

-0.5

0.0

3.5 3.0 25 2.0 1.5 1.0 0.5

4.0

f1 (ppm)
'H NMR Spectrum of Compound 3j

8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5

9.0

S21



9Ev'le—
8G.°Ge—

918/29—

8Ly ell—

62882t
0ze L2
818'/Z)
159'8Z]
Nmm.mﬁw
68€°62)

9808€L—
VAL WpL—

L68°LG1—

6vlL'€cl—

Spsect— -
€80'vClL— -

6Y5'SZL
261921\
@Nm.mmr%
65921
0E LT
V9 221"
818121~
159'8Z1

266921
081621 —
68562
895°6Z)

128’ 0EL—

100 MHz. CDChL

126 124
f1 (ppm)

128

130

60 50 40 30 20 10

70

f1 (ppm)
13C NMR Spectrum of Compound 3j

150 140 130 120 110 100 90 80

60

S22



Ol¥e~~
i dAad

GET P
\STY

098 v—

Gle9
omw.mw
359
VATV
91’ L
L0¥'L
05y’ L
19¥°2
(YA
vi9'L—
82L LT
€971

L0V 8~
e’

400 MHz. CDChL

nL =/6)}

——=

2z0|

Ag0'e

=80'Z|

0L}

0.0 -0.5

0.5

3.0 2.5 2.0 1.5 1.0

3.5

4.0
f1 (ppm)

75 70 65 60 55 50 45
'H NMR Spectrum of Compound 3k

8.0

8.5

S23



Geo9'le—
Yre'Ge—

160°09—

18721 —
gegpel
89592

mmm.mﬁ/
oqw.mﬂw

LEL8CL
Nww.mmr\

L6S8E L~
mvm.ov_‘w.
yoc oyl

1410K41"
mv_..mm_‘v.

690°€Z1
088'SZL~"
152 V2L
898 V21"
Zve'szL
167°92Z1
895'9Z1
295121
$62'821
omm.wﬁ/
0v9'8zL~L
RIR: A
Bm.mmﬁ
€L '62)
£08'0EL =
or60el”

100 MHz. CDCl;

130 128 126 124 122

132

f1 (ppm)

-10

60 50 40 30 20 10

70

f1 (ppm)
13C NMR Spectrum of Compound 3k

140 130 120 110 100 90 80

150

S24



Ve T~
A A

€ZT 1~
8eZ v
vey' v

b88-¥-
09¢ /1
(R TAVA
68¢ /1
¥0€" L1
80€" /1
S TANYE
va.h._
09" L1
Yo' L
781 /1
052

957,

19G°L

€692
SLL.
Yvl L

L16°L
L66°L

06£°8~_
A

400 MHz. CDCl

uﬁmm.w I

00°€

820

=l0¢t

620

~16'L|

=860+

1670

710 .

0
JDN

[AVR*

1601

=g0°1

c0el
MTo._.

2.0 1.5 1.0 0.5 0.0 -05

25

3.0

3.5

4.0

1 (ppm)
'H NMR Spectrum of Compound 3l

4.5

6.0 55 5.0

6.5

8.0 7.5 7.0

8.5

S25



G6.61l-~~
@No.om.\
862°GEe—

09—

82521 —
gtz
€19°9z1
189°8Z1

cv6'6el
0cLoEl

LY LEL
Bm.hﬂv
ovz orL”"

690°¢S1
wmw.Nva.

100 MHz. CDCl,

geavel—

692°GCl—
vy Gl —

L9¥°9C 1~
€L99¢L— ~

686 Ll —

126.5 125.5 124.5

127.5

1 (ppm)

70 60 50 40 30 20 10

80
f1 (ppm)
S26

150 140 130 120 110 100 90
13C NMR Spectrum of Compound 3l

160



€9eCc—

Z€0' P~
8v0 v~
LSV Y

q@.._wv

968 v—

9909
N@O.@W
8087,
09z 2
62" L1
€LE Ly
G/ L
08¢" L
Nmm.ﬁn/r
6SY'L
0Lv'L
€69
G199/

YAV
0¢LL
796°L

¢cl'8

o

400 MHz. CDChk

=€0'9|

=00°¢

=¢0¢

—0'L|

+e0'l

=€0'L

L.wo.m |

lo¢
=106

=G0’} |

\zo
=G0'L

*86°0 |

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
'H NMR Spectrum of Compound 3m

8.5

S27



625°'Lc—
YvL'Ge—

128 L9—

WyTh—
868 8eL
£8Y'SZL
£95'9Z1
Pl LTI

Ly9°8¢l
cr8'8cl

QN.va
Lvr8el
GO Ll

099'LG L~
1661617

/
N
o
100 MHz. CDCh

¢80'ecl—
64G°€ClL—
8.L0vCl—

06Z2'SZL~
e8r'seL"
8G1'9Z1—
€96°9ZL~

V18'LZI
bz
om:“mﬁ\
0520617
g6L0eL”

128 126 124

130

1 (ppm)

20

30

40

50

60

70
f1 (ppm)
13C NMR Spectrum of Compound 3m
528

80

110 100 90

130

140

150

-1C

10

120

60



¢8ce’|
LOE"L
0ce’L

3

OH

= 70

vy

z.CDChL

I

400 M

=/0€|

E0LCt

=6£0

=06} |

=96 |

F00°L}

H\.mo.v.

L0
=50')

TE0E}
H/.

o'l
o)

=/60

35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -05

4.0

f1 (ppm)
H NMR Spectrum of Compound 3n

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

9.0

S29



0¢s'sl—

09¢'Ge—
96.°8¢—

6.009—

€8 cll—

R s
£55°22)
90412}
69€'9Z)
6987
N@N.@N&w
22862}

8620Vl —
6L vrl—

G90°¢Sl
mo_‘.mm_‘v

9.E°€CL—
80¢vel—

699'GZL~—
Loy 9Zh~
895'9Z1—
£€65L2)
90L 121 —
69€'8Z 1~
1£9'821~"
292621 —
228621 —

968°0€L—

123

127 125

f1 (ppm)

129

131

20

30

60 50 40

70

80

f1 (ppm)
13C NMR Spectrum of Compound 3n

100 90

130

140

150

10

110

120

160

S30



LL0¥
£e0'¥
A4 N
el 24
1Zv'y
62 ¥

0609
@E.mw
E¢t?
oveL
092'L
oLeL
vee'L
Gve'L
£8y'/
88Y' L
Y61 L
S0G°2
8/G /1
6652
059°21
219'-
669/
20.°L-
GL2 LA
2Ll

OH
/
N
o
400 MHz. CDCl

oLy

Fogz|

82|

k6671

=6.0¢

=00¢

=00

-0.5

0.0

1.0

0.5

25 20 1.5

3.0

40 35

4.5
f1 (ppm)

'H NMR Spectrum of Compound 30

90 85 80 75 70 65 60 565 50

9.5

S31



1e6'el—

AR AN
AN TAd

626'LE—

L18'19—

acvell—

229 A%
698'22)
9v9'8z)
708'82}
Sv6'82)
£96'82

cr8 LEL~
COL L~
G88'¢vl—

0L9° LG~
GL6'LGL

100 MHz. CDCl;

GoLECL—
qGGEcl—

Peg-Eel-
221921
11€°92L
81G9Z1
12812\
609'LZL
698 /21
082821
69°8Z1
9v9'8ZL
p08'8ZL
Gv6'8ZL
£86°'8Z1
€L 671~

129 128 127 126 125 124 123
1 (ppm)

130

70 60 50 40 30 20 10

80

140 130 120 110 100 90
f1 (ppm)
13C NMR Spectrum of Compound 30

150

160

S32



115

8L0 P~
ve0 v

LEV v—

1609
€l _..GW
G659
(A4
1997440
1251
89,
08¥'.
981°'L
96¥'L
06S°L-E
oL
819,
0L9°L
0042

/
N
o

400 MHz. CDCl

L

=606

9671

8671

001

25 20 1.5 1.0 0.5 0.0 -0.5

3.0

3.5

4.
f1 (ppm)

70 65 60 55 50 45
'H NMR Spectrum of Compound 3p

7.5

8.0

S33



5
092627
Pz LE~
Y9L Ve

A2 WA b

eerell—

AT
€119z
kAR TA!
1912Z1~k
G€8'LZL-F
Rm.wm%
£96'9Z 1

6E€8°LEL—
GEL LYL—

0cc LS
699°LG _‘W
Ly6LGL

>

v

orL'eeL"
IvGeEcL—
0L0°¥CL~

Y1S'GZL~
1oszL”
eLLozL—

k6192t
ge8 /2l
@8.@9/
129821
m@m.mﬁ/
83&/

|

100 MHz. CDCl5

128 127 126 125 124 123
f1 (ppm)

129

60 50 40 30 20 10

70

1 (ppm)
13C NMR Spectrum of Compound 3p

150 140 130 120 110 100 90 80

60

S34



9/6'€~.
£66'€

8erv—

=00¢

=661

=01

1.5 1.0 0.5 0.0 -05

2.0

3.5 3.0 25

4.0

4.5
f1 (ppm)
'H NMR Spectrum of Compound 3q

5.0

85 80 75 70 65 6.0 55

9.0

9.5

S35



699'GC—

61L/9—

mmm.N:
rmm.m:/
L08°GLL

i
68582t
09882
6EL'6Z1
122621
9£Z 621

GL9LEL—
€68 LYl —

Ly 0SL~
996°LGL"

042191~
WL €9L—

100 MHz. CDCl;

16S'SLL~
L08'GLL~"
/8€91L7

oLeccl
cLyeet
yoc'vel
YAV T4
998°G¢Cl
€0€'9¢l
886'9¢|
Lc0’Lcl
086°/¢l
41 814"
06982l
098°8¢l
6EL'6Cl
Leeect
9ec6cl

—

115

120

125

f1 (ppm)

T

JRE—

20

30

40

10

70 60 50

80

f1 (ppm)
13C NMR Spectrum of Compound 3q

160 150 140 130 120 110 100 90

170

S36



16G°E~
GL9¢”

LLEY—

Cl

400 MHz. CDCl;

L

=60¢

—€0°¢|

=00'L

2860
wmm.m

L0V

c0z|
%mme
e}

T

1.0

1.5

2.0

T

2.5

T

3.0

3.5

4.0

60 55 50 45

6.5

7.0

7.5

8.0

8.5

-05 -10 -15

0.0

0.5

1 (ppm)
!H NMR Spectrum of Compound 3r
S37



8.6'€C—

199°29—

ErlLLL
a8 vl
189611
659¢cl
6G.LvCl
Lievel
re| LCL
€60'8¢1
¥89'8¢|
€8.°8¢l
£08'8¢l
€ogeel
¢86'6¢l
696'€El
G2l LE)

065 Lyl
or8'6vl—

826°€Gl—

S

65 V2L~
JAL R 74N

e’ LCL~
€60'8¢L-"
89821~
€8.°8¢l

Nom.wm_.\
€0e6et

G86'6C)L

130 129 128 127 126 125 124
f1 (ppm)

131

-1(

60 50 40 30 20 10

70

f1 (ppm)
13C NMR Spectrum of Compound 3r

150 140 130 120 110 100 90 80

60

S38



6T P~
90 v~

ov6v—

400 MHz. CDCl  ClI

=20¢|

=20¢

=00} |

3.0 2.5 2.0 1.5 1.0 0.5 00 -05

3.5

4.0

1 (ppm)
'H NMR Spectrum of Compound 3s

45

5.5 5.0

6.0

7.0 6.5

8.5 8.0 7.5

9.0

S39



31
H
O
B g
O
(||
(@)
01Z'6z— T —4
< ;
(=]
=)
3
i
[
GG1'09— -—3
4
i
@w
1
ReaAn i
GG LLL 8LY'9ZI~ I
612°€Z1 685921 — u
NaazAd 9129z~ 3
985°6Z1 -
8/1'9Z1 . 0 u
585°92Z1 Svy'Lel— - N
912921 €99°L¢L— A ~ ]
Shi' 121 . E
£59'/21 o2 _
mmm.mww nesel’ i I |
950621 #8982~ - P— |
goeo) 850'6Z4\ N = 3
121 0EL] Baeecin 0 —
Zv6'0€l - & ——
¥8GZEL \ A 4
mww.mw@ 12108 L — I B
092°0v1
8/1°0GL~ S
Gee'ZsL— -—3
]

20

30

40

50

70 60
f1 (ppm)
13C NMR Spectrum of Compound 3s

80

130 120 110 100 90

140

150

-10

10

60

S40



966°€~
ANl

Lev'v—

088'v—

¥90°9
owo.ww
8897
€67,
662,
10€°.
e/
68"/
mmﬁw
851/
69"/
98t/
205" .-
9062
1252
659"/
689"/
769"
9111

400 MHz. CDCl;

=00}

c0¢
0y
L0°)
l0¢
GO’

i Ry

L07Lr

860

0Lt

Go¢t

4.0

ppm)

9.0

-0.5

0.0

0.5

1.5 1.0

2.0

2.5

3.0

3.5

4.5
' (

6.0 5.5 5.0
'H NMR Spectrum of Compound 3t

6.5

8.0 7.5 7.0

8.5

S41



=0
0
&
(@]

289'6Z— N
I
s
o
o

6L 19—

VZr il

V2L LI

8162211

CETATAR

05 ¥Z 1 -

¢8e'SCl 81621 I

v6€ 911 8oY'€ZL~" T

€Ly 9¢) 0SE V2~

1£9°9Z1 R T

15T’ 1T) . N

600821 gRE-gely i

scl'sch €L7'9ZL _ T

ves8cl L£9°92L— ~ 5

L6.'82) 1ST 12~ - S

688'8C1 60082}~ -

81E62L cz1'8zL— =

968'6C) 7 1G1°8Z1~ = o

S16'0€L 689821~ _ S

9c9'¢el \. 968°6Z)~\ _

LI1¥EL

¥89° €L o B -

65EZhl S16°0¢el e

62. 61—

SGT'TGL—

130 120 110 100 90 80 70 60 50 40 30 20

140

-1(

10

150

160

f1 (ppm)
13C NMR Spectrum of Compound 3t
542



794°€~
08L€”

v0Z v—

0e9'v—

Br

W

4
N
o

L
O@

400 MHz. CDCl;

= =G0¢ |

-—— =610 |

——== =00’}

— -S0°L

— wﬁm.o

o0}
=—= 2g0'}

= —€0°¢C |

206 |

60'L |

0.0

0.5

1.0

8.0

-1.0

-0.5

2.5 2.0 1.5

3.0

35

1 (ppm)
'H NMR Spectrum of Compound 3u

7.0 6.5 6.0 5.5 5.0 4.5 4.0

7.5

8.5

$43



189°GC—

649°/9—

85e'ZL
102211
IvL'ZZ)
506221
08€'€Z1
11Z+T)
LL'SZ)
61921
86£9Z1
810'8Z1
8vi'8z)
909871
812821
9e9'8Z1
:N.mN%
201621
858°0¢ )
96/’ 1€} \
829281
80zl
89006}~
001251 —

Br

100 MHz. CDCkL

wzeL’
G06'2ZL
08e€zl”
112 v2L—
LL¥'S2L

mt.oﬁ/

go5gel
999871
812821
988821
WA AR
201621
858051

mmm.vm_‘,/

129

123

126
1 (ppm)

132

100 90 80 70 60 50 40 30 20

T

130 120

140

150

-10

10

f1 (ppm)
13C NMR Spectrum of Compound 3u
s44

110

160



0S6'€~_
996'¢~

Elv'y
m_‘.v.vv.

GG0'9
_\NO@W
7887
801°L
09¢'L
86€°L
Lve
GeY'L
6EY'L
89% /AL
18V LT
809
6192
Lv9'L
FAYAVA
9¢L'L
6v.L 'L

Cl

400 MHz. CDChL

__J

=Cl'e

=GL¢

=00}

8.0

0.0

0.5

2.5 2.0 1.5 1.0

3.0

3.5

4.0

f1 (ppm)
'H NMR Spectrum of Compound 3v

7.0 6.5 6.0 5.5 5.0 4.5

7.5

8.5

$45



G09'Ge—

o
689'9411
206°9L1
L LLLe
STV LI
1082211
06€°€Z11
L0V T
651°GZ 11
10%°9Z11
1£6'9Z1
950°221
TAWEA)
£90°8Z1
£61°821
86%°8Z1
11'9Z)
ore'8zl
LYE6Z1
19V'6Z1
ze6°0eL

[AA AN S
Gogerl—

2L6'8YL~,
G868l

zL1Z5L
95 9G1L—
v0'651~"

LS LTI~
969°12L—"

108°ZZ1

06€°€Z1

Ei&r/ )
651°GZL

L0v"9Z)

1£5°921

950°221
8zl'/Zl
£€90°8Z}
251°82)
£61°821 -
867°8Z1

11821

9v8'8Z1 _
L¥E6Z1 _
B_\.mm% =

0662} -

100 MHz. CDCl  Cl

125 123
fl (ppm)

127

129

-10

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
13C NMR Spectrum of Compound 3v

170

S46



¥G8'E~
118

6vEv—

60Lv—

2009
mwo.wW
6699
STANE
AR
SYE L
LGE LA
68€ "L
L0%" LA
06t L~
206 L-F
/€971
0652
969,
999/
6.9°.
109
LEL L
€611

e

400 MHz.CDCL

=00Z|

=11Z|

=y2'0}

=607}

8.0

3.5 3.0 25

4.0

45
1 (ppm)
H NMR Spectrum of Compound 3w

7.0 6.5 6.0 5.5 5.0

7.5

8.5

9.0

S47



18€'GC—

G0LL9—

&
9er 121
AR 74!
6.7'921
£65°921
A WA
1G¥'8Z1
£¥9'8Z1
£¥.'82Z1
G9Z'621
6€L 621
806'0¢1
¥0EZEL
66G°ZE1
9v0'ZrL \
086251

026'8LL—

\22°22)
G E.mﬁ/
@mim_‘/
Sm.qﬁ/
mwo.mﬁ%
6.7°92)
£65°9Z)
A Pd)
Bw.mﬁ/
£79°8Z)~\
mE.mﬁw
G9Z'62)
65162}
8060617
b0E'ZEL -7
s6czeL”

126 124 122 120

f1 (ppm)

128

100 MHz.CDClL

118

130

132

20

10 -10

60 50 40 30

70

f1 (ppm)
13C NMR Spectrum of Compound 3w

150 140 130 120 110 100 Q0 80

160

S48



116G
vm@.mw
599

80€"/
LLE LA
#9€" /7
8L L
AR
6EY L
Shy Lt
0L L]
o8y 24
06124
0G24
zes L
z19° 21
769/
169°2/

|

T

400 MHz.CDCHL

=861

s190}

=00¢

=20t

3.0 25 20 1.5 1.0 0.5 0.0 -0.5

3.5

4.0

f1 (ppm)
'H NMR Spectrum of Compound 3x

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

$49



110°G¢—

6¢L'L9—

Lvecll—

FeF 8Ly

Lrevel
FAR A
€8r'acl
L6L°GCL
c96'G¢CL
vecocl
S¥S9Cl
Svo'Lcl
1e6'.¢l
8r9'8¢l
£€66'8¢1
FAJNGTAS
GE80EL
LL07CYl

—|

100 MHz. CDCl;

c66'cel—
VoY Eel—

bevel—

1E€°62L
£gy’ mﬁw
16L°GZL~—
296°6ZL~.
_&N_@N%
GvS 9zl

T WIARN
1€6°L2 1~
892'8Z |~
8r9'8Z 1~
€66'8ZL~
JRANGTARE

128 127 126 125 124 123
f1 (ppm)

129

20

30

40

130

140

150

-10

10

60 50

70

f1 (ppm)
13C NMR Spectrum of Compound 3x

110 100 90 80

120

160

S50



oveé—
veS'c—

60L €~
9zL e’

ceev—

816'G
mmm.mw
(855
L0t L
vivL
6EY'L
6L
G61'L
1434
FASW
0452
619/.—

7108~
1208
8€0'8

400 MHz. CDCl;

1.

-

=00¢|

=660

=O0¢t

=961 |

=e0'L

6’0

sto S

£80°C
Wwoe

L07LT

=601

7.5

65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)
'H NMR Spectrum of Compound 3y

7.0

8.0

8.5

S51



¥06°LL—

€66'vc—

GEB'L9—

1512 —
208€2t
easd
018Gzl
L67°9ZL
S9L 121
059821

0ZL'8EL—
S6LLyL—

G8E0SG L~
g8y’ LGl

L0v'eclt—

Lvvecl~
L08°€CL—
6revel—

o0L8'scl—
L6’ 9¢L—

Q9L ~
0£0'8ZL
059'821—

LELOEL—
LL90EL—

100 MHz.CDCk

20

30

40

50

60

70
f1 (ppm)
13C NMR Spectrum of Compound 3y

80

90

120 110

140

A

10

100

130

150

S52



000 ¥~
9.0V

8Yv'v—

LG8 ¥ —

Br

400 MHz.CDCHh

+G6°1

Fv6'L

~9.°0|

=00°1

¥0¢

0z |

80°1L

80'L |

80'}
#40'|

R96°0|

L0
=960

*66°0|

4.0

f1 (ppm)
'H NMR Spectrum of Compound 3z

7.0

7.5

8.0

2.5 2.0 1.5 1.0 0.5 0.0 -05

3.0

3.5

6.0 5.5 5.0 4.5

6.5

8.5

9.0

S53



699'Gc—

614/9—

CcLLELLY
¢V 9LLT
v6¥ 911
0€8'8L1L7
€E0°ECI
602°€C1
LL9ECI
¢88'Gel
Lav'leL
vGl' el
066'L¢l
ov¥'8cl
612821
¢88'8¢l
c¢6r'0EL
c99°0€L
949°LEL

969°LEL
1991 —

Le0erl—

789151~
281'eSL"

£e0'eZLr
60Z'€Z)
:@.mmr\

¢88'Gel—

LGy LCL

vm\..mw_.M
066°LZL—
Ovv'82CL~
6LL8¢L—
wa.wmr\

ey oel
€99°0€ L~

126 124
f1 (ppm)

128

130

20

30

40

50

70 60
f1 (ppm)
13C NMR Spectrum of Compound 3z

80

90

120 110

130

140

10

100

150

S54



158°€~.
L6
SLT P~
0£Z v~

2887
€G1"LT
661"/
oww.ﬁ
mNN.j
167
91€/1
6011
Ley L
LGV 11
L9v" L
68" L
6052
FXAWA
L€G2
(WA
G89°/
NON.NV
7]
€927/
99,72
0.8°/1
€682

OMe

{2
W

HO
2~/ ~Ph

400 MHz.CDCl;

Ph

o]

300¢€
3

8.0

=66 |

=g6°L |

=80°L ¢t

L0}
Mmo.m

m\mm.m.

%60C
=60'}

260711

16C
Jmo._.

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.0
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
'H NMR Spectrum of Compound 3aa

8.5

S55



ovL'Ge—

L9'sS—
L¥6'65—

G06€0L—

erL 0L
ZoL0uL”
6EE 511~
gs3et
m@.@ﬁk
1512
ESNFW
206°82

1607071~
96.°0%1~"

€6V 1GL—
612517
152'8G L~

Ph

HO
V

OMe

{2
W,

|
O~ >Ph
100 MHz.CDCl

861°GZL—
626'52L7

Bek-22t
21912\
BEN_‘W
0z'8zl
504821

161°8¢C1
c06'8CL—

6lL621~
L8621~

6LL0€L~
EV60EL-—

130 129 128 127 126 125

131

f1 (ppm)

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
13C NMR Spectrum of Compound 3aa

160

S56



€6E¢—

099°€~.
119"

VLEv—

€€6'S
Em.mw
696'G

991"/
981"/
€Lz
AYAl
092'L
181
0.2
I8
181
L0V'L
Loy 2]
6t L
851"/
89"/
6.7
L0G L
226 1

OH

LI
U

Me

W

N
O

400 MHz.CDCl;

.

’8

=00°¢

60|

=0Z|

=v0°L

v6'L

G600

¥6°0
€60

96°L [

760
L0}

oLy

€60

€0¢

-0.5

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
1 (ppm)
'H NMR Spectrum of Compound 3bb

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

S57



c6e Le—
eLove—

628°L9—

0€0°LLL
GGO'ELL
6LV 6LL
L0V'Z2L
A4
9r9'GZL
88921
189°2Z1L
£50°8ZL
029821
128821
AV TARS
9€Z°0€ L
G6YLEL
vaﬂv
6EC LY LY

8ve LGlL—
€G8°€GL—

OH

L
4

Me

W

N
o

100 MHz. CDCl;

L0V icl—

lecvel—

9’6l —

8/8'9ZL—
189°LZ L~
£50'8Z ) —
029'8Z 1~
1298217
z0c6z17
98Z'08 b~

129 127 125 123
f1 (ppm)

131

-10

150 140 130 120 110 100 90 o E%O ) 70 60 50 40 30 20 10
ppm
13C NMR Spectrum of Compound 3bb

160

S58



159°€
6905
0L6'€~
gz6'e’

GLE Y —

612 L7
8€Z L1
092 /1
262 /1
80€"/+
€Le LA
8e€e" L
mmm..\.VW
65E "L
oi.iﬁ
GGy
6GY L]
2l
Gl .
08t
967"/
616/

OH

L
J

Cl

W)

N
o

400 MHz.CDChk

=00Z|

=GL0

=86'L

=G0'L

1670

90t}

00¢
G6°0

ANY

/60
060

66°L |

L0'L
S0'L

160}

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -05

4.0
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5
'H NMR Spectrum of Compound 3cc

8.5

9.0

S59



9/6'€C—

¢l9'19—

6ELTLLL
Sr8'vil
189°6LL
yS9'¢clL
vSivel
cee'vel
eS8 LCL
1G0'8CL
€89'8¢l
84.°8¢1
G08'8clL
L0g6cl
L8662l
896'¢EL
] YAVANE

68G° Lyl
Ly8'6¥l—

926'€GL—

e

OH

L
g

Cl

W,

N
O

100 MHz. CDCl;

YS9 éel—

YSL Yel~
cee el

peg Z)
1608z~
£89'8Z1
811821
508'821
L0E°62L
1866217

— et

123

125

127

129

f1 (ppm)

70 60 50 40 30 20 10

80
f1 (ppm)

150 140 130 120 110 100 90
13C NMR Spectrum of Compound 3cc

160

S60



6LLEN
1816
086~
866's/

L6Ev—

LE8 P —

M~
[s0)
=
M~

ﬂ\

W,

OH
>
O
400 MHz.CDCk

/

CI
g

=00¢t

=280

=00'¢

=€8°0|

=10}

66°C

G0'¢
%mo.v.
m\mm.m

00°L
86°0|
660

-0.5

0.0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
1 (ppm)
'H NMR Spectrum of Compound 3dd

8.5

S61



880'v¢—

68.°19—

OH

QI
¢

<
(0]
100 MHz.CDCl;

/

L

€2L L
€55 vl
yLO6LL
€521
ves vzl
p8E STl
65022}
192221
LSV 221
509221
£v.'12)
159'8z}
026821
LE€ 621
261621
00z:0e}”
£98'/€1
mB.OSN
€64 0717
10 L¥l

6G2°0GL—
000¥SL—

vesvel—

¥8E°Gel—

mmo.R;
ReTAVXARN
1GY 121~
m%sﬁw
(NI

159821~
0z6'82lL~
LEE6ZL~"
26L'62L—
002 0E L~

128 127 126 125
f1 (ppm)

129

130

PRTRTTpR T

o

Lakma

20

10 -10

60 50 40 30

70

f1 (ppm)
13C NMR Spectrum of Compound 3dd

150 140 130 120 110 100 90 80

160

S62



29 _‘._uuv.
9858
9/G°91
165691
_w_wm.wg
9€0°/1
09¢ /1
S6¢ L1
Z _,m.j
Sl
cev’ L
YA A
ey L
(B WA
656G,
€cl.
Sl L
99/°/
68L°/L
128’ L
6E8°/

1864

6.£°8~_
00¥'8~"

W

N
o

4

400 MHz. CDCl;

=00¢|

k662

9071 |

H\co._‘

€0l
%oo._‘ I

Ly
sto.m

vv0e|

=0l

=20}

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 00 -0.5

9.0

f1 (ppm)
'H NMR Spectrum of Compound 5a

S63



LLv'6e—

LEGTLLA
LEL LA
IR
¥98'81 11
865°€Z 11
SOV €T
LR AR
LWe el
106'SZ1
19€°9Z1
192121
015221
6L L21
0821
19€°82 1
wa.mﬁN

JANATA
L9¢°6¢l
8Le’0cl
6€6°0€1
IV EYL—

002°¢S1—

NH,

2
J

L)

86E°EZ)~
sovezL”
R LARS
RcAzARS

L06°GCL—
19€°9¢L—

192121
01S 221~
68L /21—
0€£°8Z1

o5°57L->
268821~
A AR
1926217

100 MHz.CDCL

128 127 126 125 124 123
f1 (ppm)

129

60 50 40 30 20 10

70

f1 (ppm)
13C NMR Spectrum of Compound 5a

140 130 120 110 100 90 80

150

S64



[01'C—

80¢C—

[LEE

€8L—

8879
80€'9

LSE9

0LE9

€8¢€'0

L6€97
7899~
12297
PLO' L~
Bg047
Ews/
qmm.h/
1£8°L~\
b88' L~

€18~
S

400 MHz. DMSO

==

=00'¢

=00C

F80°C

B0’

80T
R 601
7901

¢
90°¢
60°¢C
L6'1
90°1
®LO'T

1 (ppm)

'H NMR Spectrum of Compound 5b

S65



BI¥'1C—

ele6ec—

L96T117
160°911
0FE 911
890811
St 6111
TSTETIA
120421
6164T1
200921
€65°9z1
9L 9T1
STI'LTI
9$§°LTI
206°LT1
66T'8T1
90°6T1
655671
0€9°61
19L°0€1
€E0'TET
0€9°'LE1—

LEL'SYI—
9CLIS1
wmo.mm_W

L96TIT~
160911
0pE91I
890811
8PP 611
TsTee
6164
200921
£55°9T1
9pL 9T
STI'LT
95S°LTI
206'LTI
6678CI
$90°6¢1
65S°6T1
0€9°6C1
19L°0€1
£E0°1E1L

e

100 MHz. DMSO

120

f1 (ppm)

130

-10

10

30

50

60

70

90

I
100

I
110

I
120

T
130

I
140

I
150

T
160

70

(ppm)
13C NMR Spectrum of Compound 5b

f1

S66



G888l —

166'€
c00'v
L00¥

€L0Y

400 MHz.CDCl

i

L

.

=00'¢

=10¢

G660
FGo'L

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

1 (ppm)
H NMR Spectrum of Compound 5¢
S67

6.5 6.0 5.5 5.0 45

7.0

7.5

8.0

-0.5

8.5



8¢0°'Lc—

€6E£'6C—

TAS AN RN
oL
et
€99'9¢|
LLe'Lel
66¢ LCl
829'8CL~;
L56°8¢1
08l'6¢l

220°0€l

SoveEvlL—

9leest
Nom.mm_‘v

AT T4%
€69°9¢1
€eL9C)
gae8'9clL
Llhe'lel
66 LC)
6v6°LCl
9.€°8¢1
829'8¢ v/
1G6'8¢ _‘W
08L'6CL~\:
£20°0€ _./
¥ecl0€ r/

6SCLELN
[As) AN"

9L0'eel
_‘m_‘.mﬁ%

rle'ccl
o_.wém_‘/

100 MHz.CDCl;

123

126

f1 (ppm)

129

132

60 50 40 30 20 10

70

f1 (ppm)
13C NMR Spectrum of Compound 5¢

150 140 130 120 110 100 90 80

160

S68



€05°¢
Nom.NW.
AL 4

6ree—

88¢'Y
¢om.¢v.

rAYAN
6cC /1
i TAVA
9Cv /A
o LA
€S /A
€91 /1
89Y"L1
€65 L1
€¥G LA
AW
0.6 L
G6G L
0092
809 L
6L9/L
L18°L
¥EQ 'L
968°L
1682
716°.
190'8
¥.0'8
060'8
1608
¥1.96—

400 MHz. DMSO

=v0¢C|

Mwo._‘

96'G T

F680'¥

~e0C|

=c0'L
5¢0
H/No l

voct

=00} |

45 40 35 30 25 20 15 10 05 00 -05

85 80 75 70 65 6.0 55 50
f1 (ppm)
H NMR Spectrum of Compound 6a

9.0

9.5

0.5

S69



/£6'92—
0
wn
s
(]
N
I
s
(=]
S
V18ZLL~
Zv9 L2l
899921
vSL 8Tl ©
%m.mm_‘\ &
GZH 0S)
44N 8129217 LR
SPLLSL gL /zL" -
mmm.rmrw 09 LT~
¥56'251 1G0'8Z ) RS
=
O
899'8Z1-7 = | 52
vsL 8L, _Jrog
871 6L
vee 6L, S
67L 621 18
220°0S)
gz ogL”
66961 — G96°0C L~ _ b

-1

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

200 190 180 170 160 150 140 130 120 110
13C NMR Spectrum of Compound 6a

10

S70



