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1 General information

All commercial reagents and solvents were used without purification. TLC analyses were carried
out on pre-coated silica gel plates with Fys, indicator by UV light (254 nm and 365 nm).
Purification of reaction products was carried out by flash chromatography using 300-400 mesh
silica. NMR spectra were recorded on a Bruker Avance 400 MHz spectrometer. Chemical shifts
for 'H NMR spectra are recorded in parts per million from tetramethylsilane. Data were reported
as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet and br =
broad), coupling constant in Hz and integration. Chemical shifts for 13C NMR spectra were
recorded in parts per million from tetramethylsilane. High resolution mass spectra (HR MS) were
obtained on Thermo Scientific LTQ Orbitrap XL instrument using the ESI technique. IR spectra
were recorded on Shimadazu IR-408 Fourier transform infrared spectrophotometer using a thin
film supported on KBr pellets. Melting points were measured on an XT4A microscopic apparatus

uncorrected.
2 Screening the reaction conditions

T, oW — OO,

1a 2 3a

Table S1 Screening the molar ratio of 1a and 2a?®

Entry the molar ratio of 1a and 2a Yields (%)

1 1:0.5 43
2 1:1 75
3 1:1.5 75
4 1:2 75

@ Reaction conditions: 4-methylquinoline 1a (0.2 mmol, 28.6 mg), diphenyl diselenide 2a, Selectfluor agent (0.5
mmol, 177.0 mg) in CH3CN (2.0 mL) at 80 °C for 3.0 h.

blsolated yield.
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Fig. S1 'H NMR spectrum of compound 3a
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Fig. S2 13C NMR spectrum of compound 3a
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Fig. S7 'H NMR spectrum of compound 3d

0006"
Tr06"

8.0

8.

Z66L°82

LL6Y
9510
5612
8TEe

629
BEEL

6219"
pTho"

‘eel
.mﬁ/

0198"

2685
GG8L

669L
8FZ0
9F0T

§298°
LISL”

LTED"
ZEOT"

“pET
.mﬁ\
9€1

SoE
LE
S
ks

BT~

"S1T
£0S6°

91T

BT~
97T —

E€ET
-

08T—
FST—

19T—
FOT—

S5

110 100 90

Se

2

N
160 150 140 130
Fig. S8 13C NMR spectrum of compound 3d

170




72201
19F NMR

5

Y

™
il
0
Al
1)

6LZO ETT——

Se

-60 =10 -80 =90 =100 -110 -120 =130 -140 -150 -160 =170 -180 ppm

=50

Fig. S9 °F NMR spectrum of compound 3d

¥081001

1H NMR

CDC13

0000°0—

£669° € —
VLEZT L
qqmm.ﬁuym
0rrZ’ L~
98%Z° L—7
Nmmalwg\\
SP8Z L
606E°L
wmmm.wuuk
SLOF L
TZIP L
ZhE9°L
Hmmw.ruuw

PLEE 'L 6569 L—7

PYET L 80991

orvZL

9892° L

z952°L

S¥8Z L

606€E°L

956€°L

Tityei /g €OTEIL

Stesed TEG6°L

T6£9" ¢

65597 L

80997 L

£8V6°L

TESE L

z89Z°8
2897°8—

o

N
N
I

ST

8.2

<3

TPST €

9T60°2

LTFO0T

Q000" 1T

6ETO"T

oo

—.BE6T’E

TPST E
—a—————
—9T60°Z
= LIF0"T

%

0000°T

—
—EEIN"T

Fig. $10 *H NMR spectrum of compound 3e

S6



Y081001
13C NMR
CDC13

F&
Q B
E <4
o
S 0000°0— - Fe
o O
Fo
/7 N
z z— -
6208 BT — —F% o
Eo VVH\A
’ o
[} 0 7 e
o
Fa ©
4 c
]
e S
- [ o
z =z 3 S @
3 o
FR o
L = 8859 € — =986z
SHEL 9L =995z
mm__Awthw o N i
808" LL 3 o £ T6€Z° L B, [ o
[0} & S moﬁ.ﬁ/ o
0£82°L E
2 bt o%m 9zTE L o
o 8] s GLTE L F190°1
Fa b7} o%u . g
@ 0 0 682E° L\, Fu ) _
E ] o Ssho OVEE"L—= ~ __ 85802
F (%] L) aif e I
5 PEEE"L - —_— I
E2 o £69€° L =
M M 8FLEL
O 66LE"L w
(@] 5 2 ETBE L Fa
] Q T96E"L
©
L66L FTT— « T Sqm.ﬁ/ o [
o - 809Z° L 9579 L~ T
1£65° 62T F o A 0€8Z" Ly E299°L—F g _igeetie &
: 3 wv 9ZTE L] §L99°L Fo
ok : e
EATRTSING — 3 0 687" L P
Dm:ﬁm?Vn 1 l [ mmmm._. e [
$660°FET—F L /LL90° 1T
SZPEBET £69E°L Eo o
o i =79580"¢
§199°7€T £ 8VLE"L T656° L~ = N\EBLD"Z
855 GET mmwmm 0b9E L — o _0L00TT = LBGOLT
7 et ¢ — o =<0w0'T
91687 08T— Fo LOPI L .
g 959" L £l e
PSTL PST— — £299°L @ ——
o £499°L -
e T6G6°L B
a 0996° L =
terzted  rerzre— = ___0000°T [ o
LR Fo
=

Fig. $12 'H NMR spectrum of compound 3f
S7



Z0B80401
13C NMR
CDC13

6598782 —

z96L°9L
mmfihﬁww
0zER LL

86278 " FIT—

68217221 ~0_
G9EE"GTT
225" 6eT
2529°2€1
8L68°ZET
TIST8EET—
mmmm,wmﬂuuw
mmmm.vﬂ\

9L697GET

ZI16706T—
ZOTL ST —

Se

Br

30

60

70

120 110 100 990

130

140

150

Fig. $13 13C NMR spectrum of compound 3f

Y071706
1H NMR
CDC13

0000°0—

E6OL E—

TELE?
0EPE" L~
PI8E"
658E"
869%°
6067 "

8r9¢g

QzLL”
89LL"
9E6L"
F86.L°

TLET®
A%

862¢"

f—

L—F

| A e
L—

L

L—Fr

I

ppm

3

T
5

TF F.6 T8 T4

7.8

.0 7.9

L

T

T
.18

8

8.3 8.2

8.4

LBL0°T

——

0000°T
—_—

—~
0ET0"T

0£8Z°€

—6TLT E
—l=—
—9cr1’Z

—
= LB8L0"T

=0000°T
= Q0ET0"T

Fig. S14 'H NMR spectrum of compound 3g

S8



Y0717086
13C NMR
CDC13

ppm
m

S 0000°0— - Fo

N
N
|

P6EE BT — // m

Se

o

60

o
Fs;C

NC

70

9689t — = Z9%1°E

9EFL 9L
G

Z£90 ~ L "
e Eo BLEi
& —~ B6L0°T
Lrze =" |« ———
kg : BOLE L — (AR
©
| Fo
Z9EL L F
P BOFL L _—
BLSL L7 | = —EFSOTT
SZOL L ~
58277 0TT— = o [ o
£26°6TT— 90808 [ =
L52¢ —_—
Zp95 8IT— il o o 0000°T
¢ LS Lo
LELT ZRT— b
- 908" 8 — __S900°T
_ - TLLZ L 3 .
e 5 seod L\ B
= LBZE L~ R —
066" EET —— . —86L0°T
Mmmmwmw 89LP" L~ B11Z b
AT T . Z9EL"L S 2 ]
9676 = 80FL"L —FP5 T
mpmp.‘.\ R
SZoLTL P
0000 T
90808 —Hoeo 't
e
PESZ TST— 2 2260°8 —=5800°1
- Fo0c 5
0GBL HGT—
2 o

80
4 PpPm
T
4

120 110 100 20
¥071707
1H NMR
CDC13
ki

Fig. S15 13C NMR spectrum of compound 3g

130

fl

140

150

160

Fig. 16 'H NMR spectrum of compound 3h
S9



Y071707

13C NMR
CDC13
/J::::I/Se X
L
FsC l}l ©)
N T
T T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
Fig. $17 13C NMR spectrum of compound 3h
Y071707
19F NMR
CDC13
/J::::T/Se N
T
FsC 'Tj o
T T T T T T T T T T 3 T T
-57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67 -68 ppm

Fig. S18 °F NMR spectrum of compound 3h

S10



13

Z080701
1H NMR
cbc

6LLYE—

2ETT°L
GEFT L
899Z°L
Smm:/
ZL8Y" W.

L
6167 L
0605°L
GGL9°L
Z089°L
TLe9 L
6T0L"L
£900°8
0T1T10°8
G66C°8

ZETT”
SEFT”
8992"
vLez”

ZLER"
660"
0605°
GG19°
2089"
ZL69"
610L"

£900°
0T10"

5662°

Se

F3CO

ppm

2880°2

—_—

LSBT'T

—Lasl L
LETT'T

6¥80°T

1186°0

0000°T

Ppm

.0

0

n

w0

=)

™ —z880't

S —
» eI

~ —=LEIL ¢

o
@

z080701
13C NMR
CDC13

Fig. $19 'H NMR spectrum of compound 3i

8198°82 —
FEOL 9L

9920° 21
PEVETLL

9998 BTT —
S060°6TT —
85007221 —
T1LZ'62T—
PIE0 62T~ _
6T00"EET

pmmm.mﬁV
STEE BET —=
\.mwo.m,ﬂ\
7788°SET

Z616" 81—
LT86° 06T —
€ELL BST —

Se

F4CO

A

oy J“,Jﬂl rmmem " s

S11

Fig. $20 13C NMR spectrum of compound 3i




13

0o m

19F NMR
CDr

Z080701

ppm
m

-110

0000°0— l 7} Fe
./

-100

geee" T
gace T

toie 1"

—_ESZE’E

Se,
i,
i

-90

T
-80

o

7.2 ppm

—_
080T°®

—

.4

Loge”
9wvse”
9zLe”
062"

—_—

6LLT"Z S o
—_— —_S5661°2

0280°1

Se

J
Y080501
1H NMR
CDC13

.
mmnm.muww ° 00001

0Z¥Z L
6E9Z°L
PLLZ L
LZBT L
zL82"L
6£62°L
G067 L
L e 626F" L
Z96% L
S667°L
9205°L
£,

&

L

i

L

L

L

L

8

F3CO

8.2

Fig. S21 °F NMR spectrum of compound 3i

LLGZ 8

teei T L

= 0BOT'F
6LLT 2

—=_0280°1T

z805"
& £vIS”
e 9vEg”
96€9°
¥959°
pI99°
£L96"
g £ZL6"
| LLsz”

oo = 0000°T

= 0820°T

=

Fig. $22 'H NMR spectrum of compound 3k
S12



Y080501
13C NMR
CDC13

Fe
Q B
& 2
o
S 0000°0— ] Lo
5655 2T — M
E&
Z€00°T Iu [
1 8120°1 ol = EleTE
Lo £0v0 1"
BOTL"T
ommﬁ.ﬂ/
9BET LE— 4
BLPLT T~ N,
= TL9L'T —_— viel z
= 19871 b
0 8v08° 1
s B A
3 =]
8
o
(] Fe £ o [
/7 N / 3 1) \ILN I\\II
P4 P4 - () N\ L
Le -
8508790~ (]
quﬁ.hnw —_— m 86TT b b
LTBb LL = S P6ET 7> —— —esvl e
o fus o esstrp" b
o B [0
2 d ,DMl wn
) ~aZy
S o S=8
) 5H°
3 v
1 [a' s
F o
4 \H M
3 =2
O
\m A =
A
QT8F"FPIT—
3 B PEOZ°L
Fa (7,) £622°L
8TP6°SZT A ’ CEPZ L |
széi/ o b gerzil
secesri\ = 2 e
A —3% - WMWNM _ AT
toar-ver E— o e
mcmw.?H\ 5 L98p°L =revie
£T6£°6ET L FS oEep L =TEtz0 1
1405 =560
5y [
9129 L
2 —_— O
6EV8T 05T — Ee mwwmum 000071
GBIE " PST — E: S
- [ o 9gEz 8
£ES
l o

Fig. $24 'H NMR spectrum of compound 3l
S13



ppm
m

SEEE R o = 000070
29960
9F86°0
G Le 6200°1
8969702 o~ I6Tp T
SEEP"T
TZSP T
o ZILF"T
66BF°T
T
T
T
;%
T
T
L
T
T

— 9e9s°¢

798E"C

8kPE"Z
ew

F808°
TFLD "
=1 8889°
8£69°
FSOL”
LZTL"
TLZL®
STEL”
TISL”

o

70

02
80

969T" ¥ S
BT v > —.Twe T
g0z 5"

Y0725
13C NMR
CDC13
¥071701
1H NMR
cDC13

Se

P69 FIT—

e <mNH|/1
"LZT
N —

621 ¢
.02/// S —; E 6162"
TET~—— 0T6F

eel—2 M 8365

£1Z¢°L

L

L

L

L

£

5%

L

,wmﬂx\w 3 T00S"L
,5\ 8805°L
L

L

¥

£

L

L

L

8

ZeEve”
TLLE"
908Z°
£682°

Se
Fig. $25 13C NMR spectrum of compound 3l

618T°
L0TE"
€L22"
G

130

T
140

"GET 8FIS°
G819 °
GEZY”
£0r9”
£5F5°
8p0G ST — — r8%6 "
£€96°
ZFse’

oo = 0000°T
—16£0°T

T
150

SBBL0ST — —

e

T
160

Fig. $26 'H NMR spectrum of compound 3m
S14



Y071701
13C NMR
CDC13

Q B
& o0 &
- i o
E S 0000°0— S Lo
86LLTET— —
7812707 — — ¥ 2
8 .
§£28°62 — I 0952° T
3 2 mmE.HV‘ =GEzr t
3 L162°T
FS
6606 TF — £
- 0E86°9 — e
) LBOO L —
- B8 ©
C
>
- (e}
o Q. e
o} 1S
3 o) GF9Z L
Y N Lo o £562° L
=z P4 Y 7867 L —X
1828°9L~ o Nmom.pumw
99T LL—= —_— m 912" % 6TTIE L o<
359510 o 2 V
® S - A —Tiez
fud Sy S22 erogtL —
o] + @ = F0LZTE TL0G 4
(&) o=
A o O BHM ZITG° L
o o .
O LETG L —F
i e 3% g6 p—  zozg i L =Fozz2
o 656G L~
554 LO09 L~
— S mnﬁw.p\
= pezo°L
= @]
S & »
rr DEB6 "9
ZSLIFLT 4 ~ o
[ L= o P9z L
96€6°52T B (2] MMMM‘
32#2/ . 7862°L
PZLE 62T — o0 290€° L . [ —
Smm.omﬂ//f Pe re) ETTE L TZL6T L~ | 9611 T
PLEL TET— = el L 69L6°L Jie—
ORE BT T TLOG L =LS0ZTE
Umﬁﬂ.meL\\ 2116°L —%E81°¢
65Y5°¥ET F (o are =T
BELZ GET 3 . SRR
75Z§°L
3 656G"L [ o =0000°T
: Loos:L f—
LLTB0ST 4 wwww.p —=76920°1
865G FST — E;.n\v
69L6°L g
Lo et 9eTE"8
=) [ o
3

Fig. $28 'H NMR spectrum of compound 3n
S15



050801
13C NMR
CDCL3

XL

ppm
m

0505°¢2 )
6L0T T — Nmom.wv . Fes
7ETS T

20

ETLENE— —_——

40
[0}

PB8T EF—

60
4.5

Se,

szELToL
0607 LL—>

sL9g-iL—" Fe
9257 5 — —_— |9 Emre
AT
o9 [
& o $ SLEZ L
4 AVH 1652°¢L
z z 6992° L "
e £182°L Fa
0L8Z°L
GLOT" pTT— LP0ETL
88TE L -
7 %5 09ZE° L fuf
T .
‘wmﬁ)// 9bEE "L e
621 ZrIb L =
el — " 9995 L w = 1¥80° T
“EET 8zLb L [ =WBTITE
,mmﬁ\ G6LLYL —EFPFO'T
“BET 24 P8P L P
cGET L8P L —S6L6°0
206" L .
= LELS L
8506 06T — Fo 5pEsTL
.. ST09°L 0000 T
2° bS] — —_0000°T
RESE AT ¥909°L L@
80687 L s
r. 9568° L
08VE"8
L02L7 99T — =
£ -

g0

¥071104
1H NMR
DMSQO
0

100

110

120

Se

3

Fig. $29 13C NMR spectrum of compound 3n

140

eSS

160 150

170

Fig. $30 'H NMR spectrum of compound 30
S16



4

n

¥0711
13C NMR
DMSO

0000°0— & B

S00F°6E
7809°6E
OLTB 6E
£6Z0°0F Le ST18" T—
LEEZ OV LS
SZHY O o
cmmm.nq\. . e
Forhvar o FLBZ Z - L e
[
] E e
o & o
& 2991 L— N )
4 T88T L— S L0
z z Le L5 A &
6727 L~ L=
Fe mwww.“./:‘ GG0F € N
0] 6LE L7 —
Q % ,Shm.h\ .7 Lo
=) £ =
&
c =
@
g P
o~ 898€° G — | = _— w =1I651°¢
- [w
=
= m!b.h./. [
. POLY L ©
. 608k L X e
: i coT- el [ o STOT € =
Fa £99T " cogyL" = e
S A - zoz" =
20 L3 3 j F2 =
vy e 3500
L18" b 5 o
N 3 [ = —0000°1
o : ©
o :
§089° 16T — B ce6- S
678L° BGT — Lo —28IL
ovsE” &2
o
Fo
2
=
[ o

Se,
1

0
CDC13

H092401
1H NMR
T

Fig. $31 13C NMR spectrum of compound 30

N =

Fig. $32 'H NMR spectrum of compound 3p
S17



H092401
13C NMR
CDC13

€ &
Q o,
iy o,
Lo 0000°0— L=
26569 ——
. FS 10869 —
0TTIT T2 &~ )
L~
PI80°L——
Lo ol S o
o &
N\ P4
Eo
E
o o £ emrie e
’ o
L2 - Exi 2
@ c N
(2] > .
—_—
F m: e 7961 € Feo
£ .
o Fe :
Lo O et B E6L1 €
% G 2L
L98L 9t o 4 .
9v0T i\v_ %
LZTh L Ls e ©
3 £
=} i ~
b= SED
3 5] — %0 o
£ ] 2=8 F
- Z9V6 "L~ -
w L 1186 L—
M FS 2= £89Es — =T
- =2 .
F= 2656°9 r
. 3 ,.wu 1086°9
9087 STT—~—— — BT8O L
0zsp " 9ZT - ) ZEOT L
Cese- ot 3 M el
aana 17, £98Z°L
5£65 mﬁ/ . vI62°L [ » =CFT812
muop.mﬁ/ L & 1) £662°L =uEei 1
0* S : — L
0E80°0ET & = LEOE L L
pPLLTET 5 ('S 0065 L % —E8PI°E
NN@@.QH\ E £PEDL Z9G1 €
9669 EET — 800G " L E6LT "
mmﬂ.qi\ = 6p0% L
BI60°GET = BZIS L [ @ = 00001
3069° LET ZL16°L
. 0zz9"L —£620"
ZLLBOST— Fa 6279 L —E62Z0°T
Z9K6" L
£066° PGT— e ——
o T8SE" 8
b2 o
3
ER

Fig. $34 'H NMR spectrum of compound 3q
S18



LE6T G —

rmmr.wﬁ
8160 1L

689 1L~

CDC13
o
Iy
=

“£6—

13C NMR
1

H091104

GSETSTT—

.rmNm.cNH
wvma.mNH
thm.mNa
T:mw.mNH
98L8°62T

GZES"TET ~—~

P08 EET —
8STI"PET
SLPT PET
P30S RET
GGG0"GET
IGET'8ET

IGLLTO0GT —
0BLL"PST —

RN

N
N

o

LGZ6"

P11
L628°

wLED®
98L8°

GZEG"

92T —

8T —
8Z1—

62T~
GE s

Er—

Fig. $35 13C NMR spectrum of compound 3q

XL050502
1H NMR
CDCL3

0000°0—

025 2—

LEGY'E—

SEFT"
€69 "

EBEE Wl ="

69LY L
mmm_\.mM
8867 "L
Zv05°L
LEOL"L
TSTL L
7292°8

L

L
¥622°L
E1S2°L
r89z -\ ¢
08Te L~

G6PT"
£69T"

P62
£1sZ”
L89z"

08TE"
E£BEE”

g —
i

o
L—
R

y—
—s

69LE L
fzep L
886V L——=
chm.hl\:
L0 i~
TSTL L=

o

—86S5T°¢

—FBAT°F
= 088T°¢

Fig. $36 'H NMR spectrum of compound 5a

S19



XL050502

13C NMR
CDCL3
o o -
g 1o = cew S,
g3 e S s 2
E i 2ad 3 0
; e g £
5o i T o 4
@ e - ~r~ o o
/©/S\ : :N
1
l}l o
T T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
Fig. $37 13C NMR spectrum of compound 5a
XL050502
13C NMR
CDCL3
5 w7 .
& 23 3 s &
= 82 g R
B2 E -
: - : g F
& o e
g g9 z s C
W il
T T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Fig. S38 DEPT135 spectrum of compound 5a

520



XLO50502
H-H COSY
CDCL3 ’

i —

¢.0 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 ppm

XLO50502
H-H COSY

7:1 \“:’R
TET=l

JO!

B wer
N

g
D)

-

o
5
g

Fig. $S39 H-H COSY spectrum of compound 5a

S21



10

20

30

40

50

60

70

80

a0

XL050502
HSQC
CDCL3

L

n —
9 PO
® S
590
-
9. .0 Tl 7.0 6.5 6.0 5.5 5.0 4.5 4.0 345 3.0 2.5 2.0 1.5 5 PPm
Fig. $40 HSQC spectrum of compound 5a
|
l
L ) .
LE
2
4 B
0 L
-8
g
0 o i
. 0odof : ' ;
(-] L
, ' | 8
-] 8 2
. . ‘ . | . ‘ ;
8 6 4 2 F2[ppm]

Fig. S41 HMBC spectrum of compound 52

S22



Y071401-2

00000 — [—— E:

0.0 ppm

T
0.5

z Zz— b 096882

3.0

i Q0
wn
©
c
3
o
Q
Lo S
i o]
2pL9E— —008z°€ ...nlu
E
oriLL L g S PITL 9L
69412 = [ < e qu.?w
evzL'L [(5%4 > S QPEe =L
Si2LL Fo 0 b= o
67602 dehe —OetE M~ S 2=
2860°L . 1810 okg
68012 9£92'/ % - Q. il
€014 8LI28L F2 0 =
ovlLLL 9662°L | © —_9v/0T} [a'
69112 2vee’s & M
£raL L LLE€8°L F &
slaLL 1ese°L L2 —gs007 =
208L°Z 8G5€°L T T
8E€LL GLSEL . o e
YSELL 7855°L M © o~
08FLL 8€95°/ S
80514 20852 o W N
9892 'L 9585°L o [ < o
8121 9808/ 0000 & Y
9662 L 6E18L L= i
LE0E'L 2./82'8 @ Fe o ——
6LIEL U.‘cmmv z
st =<0208'}L
S6IEL [ m Tyiek0e
\e28'/ M~ =79r/0'L
808€°L —_ =8500'|
: ===
2ree’L [ o
LI8€°L ko
92ve'L po o —0000 L
e 5)88_ 55BET0GT —
865E8°L [ o ZET8 HGT—
G/GE'L
LLLEL
65.E°L F S
$855°L

40

S23

100 90

110

120

Fig. $43 13C NMR spectrum of compound 5b

130




0600°80T-——

Y071401-2
19F NMR
CDCL3

ppm

-105 -110 ~LEE =120 =125 -130 e B -140

-100

_95

=75 -80 -85 i

—70

Fig. S44 °F NMR spectrum of compound 5b

0000°0—

880L € —

1H NMR
DC13

H082902

veLo”
6280°
LIBT L
£€98T"
806T"
TeLT”

LBSE"
S08E"

wrES”
86E9° L
2969°
9799"

E
&
o
b S0v0°¢
S5 TL¥0 T
o
@
o
S
-« 62L0° T
w0
2
©
3 i
£6G0°T
~—

[ =E0v0 "¢

TLRO T
—5FT
—6ei 1
= LGE80"1
Fe={8Tz0T

=0000"T

Fig. $45 'H NMR spectrum of compound 5¢

S24



H0B82302
13C NMR
CDC13

ppm

0000°0— T I

L
N O

L89G BT —

Cl

T T T T T T T T T
160 150 140 130 120 110 100 90 80 20
Fig. $46 13C NMR spectrum of compound 5c¢
Y07Q0304-3
1H NMR
CDCl3
T T T T T T
8.2 8.0 7.8 7 .4
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4

Cl
60

70

96L9°E — — = 18¥%¥Z°E
TGEL 9
6250°L

BOLE LL

ppm

w 88C0°T

0p0Q"

269Z°STT—

00Z8°92T
¥806°9ZT
696 LET—
6€89 "EET
£€T
‘GET
P08SSET
2289 °SET
wmwm._:;\

B f— 0000°

=£¥1z's

. 8BS0 1
e
ESCETR

=_0000°'T

G9FZ TISGT
697L ¥GT—

Fig. S47 *H NMR spectrum of compound 5d
S25



DC13

13C NMR
€

Y070304-3

6668787 —
T60L"9L
ZSEO°LL
svveiL
ZEEL PIT—
67197621
ommm‘gﬂ./
:m@.mﬂ/
mo,&.mﬂw
289 EET
09L9°EET
T0PL EET
PLELTEET
1900 IS8T
129L" ST —

Cl

160 150 140 130 120 110 100 90

179

Fig. 548 13C NMR spectrum of compound 5d

T000°0-——

0gpPL E—

Y062201
1H NMR
CDC13

96ET"
OEwT”
srve”
6y9Z”
£86¢"

NN

e

ey
‘g —

10

N
N
[

s
NO,

X

pPM

E€EBT'E

Fig. $49 'H NMR spectrum of compound 5e

S26



P
0.0 ppm

LS @) [ o
O
\lA\ e
1020 62— 7 Fa A 7 )
z z— @ "
) “ -
%) =z o ﬁAUA o
> o
\m &
ke | o

SPTLiE=—

TL6T°€

ppm
0

01

CDC13

S27

Y0622
13C NMR

o
e\ .
i A H
;/y = -
o0 "L
T ——
WWL i Far €190°T
o o L
un a
omo wV.
- L=
L
i
L
L
L9E9°GTT— L
L
ammw.mmﬁ/ ‘ﬁ
S0b6° 62T
LeT s —> :

S6pZ gZT—"

N

@@ mer

PPBL PST—

17‘!] 1‘60 l;j[l 14;0 1%0 ;é\) 110 1[I§D E’[*,
Fig. S50 3C NMR spectrum of compound 5e

167" M o
Lest < e
8650°T
: iy S [
4 - 86701 a
; BTy =
T i
- o
& T e
Er~  B9g0T
L 3 L R
. w
L s. i
L I7
@ =
. E e =
9025'8 — ]

Fig. S51 'H NMR spectrum of compound 5f



vLIE BT

195L79L
mmmu,FW
STBE"LL

Y050403
13C NMR
CDC13

0Z9€°§TT—
EVIRTTZT ~
PISH €21 ——
PI6F"LZT
mmom,miﬂ
£€1
9506 €T
9PLG PET—F

mwwH.an\\
LOES"SET

mﬁoh.mmﬂk\w
L9LL"8FT
GE6Z 16T —
092L " PGT —

S

NO,

T T T T T
160 150 140 130 120 110 100

T
170

Fig. $52 13C NMR spectrum of compound 5f

XL060€e03
1H NMR
CDC13

0000°0—

08ZL " E—
ETTZ"L
owﬁm.huuw
06Z2°L—=
nmmm.ﬁunn
LL9e L
PETV " L——
ZGEVTL—"

£TTZ'L

09Tz L T

0622°L

LEEZ L

LL9ZT L

PO

Nnmq,\uvw

FOTLL

9STL "L Z8L0°8

TeeL L mwmc.muur

ELELL 66808 —=

2BLD"8 956078

£v80°8 50018

6680°8

9560°8

S00T"8

PLFE"S
pLpE 8 —

ppm

7.4 7.3 7.2

7.5

8.4 8.3 8.2 B.1 8.0 7.9 7.8 7.7 7.6

= S
8CET 2
e

—

€LOT"T

e

0290°T
—_—

B8TFPT €

0000°T

o

oo

—.5ezeZ"¢E

i ——
= 8G€T"'2Z
—SELOTCT

= 0290°1

L BTFTE
T v B
= 0000°T

Fig. $53 'H NMR spectrum of compound 5g

S28



0000°0— =

w
ke b4
0LT0°T o
Emiv [ =FEOee
0966 82— Ee TPS0°T
69TL T [ w
mmwn;/ o
s SEOL TN
ot 8E8L T—F -
82081 F=
S1zZ8°1 &
F3 TL5€E°2 oy =R EONE
(@) o
e 7 Vs -
z Z -
Fo w
E e
LLoL- 9L
6rzo Ll
[t ]
o
28m
o= o o
L o0 %
amo
e

100
Y061405
1H NMR
CDC13
0

110

120

Fig. $54 13C NMR spectrum of compound 5g
"

130

140

O,N

150

NS e

160

170

szve il F2 0SPT P \Mu

RN 2} —eort e
geat v
“
4 N . A= o
z Zz— ES =

4 w)

-

£66F " STT— 0 FT

LT bT ' n w0

ZL BT . . irn.

“eg 2 i L=
“be ~ _/ZEsl

Le g 010

7 = . w TXL0L0"Z

£ P LBDL <

. [ =
zL %6960

J "

BT @

o

fie Fo

Fig. $55 'H NMR spectrum of compound 5h
S29



Y061405
13C NMR

CDC13

P
0.0 ppm

0000 0— -
L9892 TT—

-5

869902~
98ET TE—

0

)

T T T T T T T T T
160 150 140 130 120 110 100 90 80
Fig. S6 13C NMR spectrum of compound 5h
Y070303-2
1H NMR
CDC13 _ ‘
s
cl
T T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.5

Ui =_FBEE"E

N

EGFZ°2

L6SS EY

X

70

9589°
8z00”
Loze”

-0

N

mmm.\.w
Teil b —
G86T°F

CSLP " PIT—

992"
LyLz®
9862°L
LETS L
CeIS L

i

L

TTEQ"T
- NEEIL'F

LGES”
TIPG*
2628"
= 9pES”

9€82"

S 8020°T
=C0000"T
w

@

o

@

Fig. $57 *H NMR spectrum of compound 5
S30



Y070303-2
13C NMR
CDC13

- e
5 2.
& &
o
- 0000°0— e
S00E"TT— ol
o
] [
£9£9702 — Fa
O L5 ES
1A A .
4 ﬂ\’ 1 L ~ TZeoT'E
z P4 F3 daldis
i [ w
5 =3 i
i R
Fs - o 790" 2
69€8" € — — i =
(2] n "
F s © i -
1, =
= o &
o
- a 7 N e ”
Fe z P4 [ e
5 €
o
o c I,J
e Y ™
8LOL™S o
mem.LﬂV = (%) L=
oeve L~ Lo S LSOZ I~ J <
4 o Ecve i A —_— —oev0e
- Lyb¥S b W
8] )
- 17} S =
Fs o SEd
%) Y=t N2 E3
oc WIC o) n
g = R
=4
- O
St [22] o
— - L=
FFZ8THFIT — o0 e
_ n
S 7, o
; 3 o
Zr19°62T .
TPp9"0ET 0 .
qﬁm.ﬂmﬂ/ . e :/ &
Dmmm.uf/ L3 o 1 FZ
' a .
e A =wm:
1559°€€1 = » =EET0°T
i o il E= T—
926L"EET LS iy b —
LEFOTFET .P“ 2o T
. 2
% g —
. L8 ¢ © —EmE
86807 16T — 0 8 m—
9065 FST — .w\ Lo 22222
o ‘g ©
Fs
o
[ o

Fig. $59 'H NMR spectrum of compound 5j
S31



0e

Y0614

13C NMR

CDC13

960E° TT—

1869702 —

£ZELEY —

£7ELTAL
mmmc.nwme
669E7LL

€025°6TT—

886T 72T ~_
398ETSTT T
9SO LET—"

EETS€ET
0 HNJMHV

mmhm.wmﬂw
60T8°9€T

T90L GPT —
LIEP LT —

E0LP*IST—
€095°FGT—

o,N

0 10 ppm

20

0

110 100 90 80 70 60 50 40 3

a

140 130 12

150

160

Fig. S60 13C NMR spectrum of compound 5j

¥070301-

0000"

ELBZ"
9gLE
9¥6E "
[el344
kgl
L¥BF
1968
6855
€095
TE9S
LGLG
88Ls”
96LS
gzes
TEPY
S8r9
0599
POLY
0266
VL66
£1E0
6EE0
L9ED
£6E0
ERSO
9960°
L6GO"

L e el i e e e e e e e e

WV

8

ELBZTL
9ZLE"L
9F6E"L
05FF°L
9P9b "L
LBPBP L
T96S°L
GBESTL
€095 L
TE9IS L
LGLS L
88LG"L
96LS L
8785°L
TEFP9 L
GBYI°L
0599°L
F0L9"L
0266~ L
FLE6"L
€TE0"8
6EE0"8
L9ED"8
£6£0°8
EFS0°8
9960°8
L6508
£690°8
869078

N e

| g, €

880£°8—

TL§O
H

N
N

ppm

T3

e S
G8560°1T
—_—

Z5490°
e

==
6LFD T
i

6090°1

£
g,
a;
=
=

4.0

4.5

5.0

FSEZ E

0099°2

€IET 2

Slolole
| it ]

Fig. 61 'H NMR spectrum of compound 5k

S32



13C NMR
CDC13

Y070301-1

EFIE LT —

0589° 02—

PETL EP —

0T9L"9L
rmnn.panv
o

G96E"LL

TZ9E ST T —

008F " TET ~_
0BSG"ECT ~
1992 LET~

8996 62T
8166 "ZET -
8851 FET
9013 VET—>
mwmm,mmﬂuww
PTTIP GET
mmmu.mmﬁ\\\
EZIL"BPT —

£ZGE"IGT—
EE9G " PET—

S

NO,

rpm

150 140 130 120 110 100 90

160

Fig. $62 13C NMR spectrum of compound 5k

DOWINWO T NN
CNEOWR®©OON
HEQ RSO NN S NN
Semmmmmnmmn

e e R e R e R e R e e e R R K R R R R -0

veze'w
vam.uuwv
LB9T ¥

G

o fim

=]

ONM

=om

gao

n
o
I
<

Ao
o~ oy Oy
N T oM
) o o

L T o ot A o S el ol o R R

0s¥e”
0z%9z2'8

NO,

0.0 ppm

o 60TE"E

€92S°F
6LOE"C

ILBT 2

LBVL 2

o ZLPO"T
= /EB6L0
=[E86£°0
n —~8690°1
~ \EESO T
—_S8G60°T
o
R 6600 T
8FEQ" T
n T0000°T

©

Fig. $63 *H NMR spectrum of compound 5I

S33



9

Y0703
13C NMR
CDC13

[ &
gsse 1 m
79821
Le -1 o
18867 ET— -1
T
T
81952z — F& Hﬁ
LLE9' 92~ =T
£68E° LT~ -1 O P, =Goese
ZeET TE— Lo o \|A
= 3 T / S
ge T pd zZ S592L%
. 2862°¢C
- Z
0807z — S ; gﬁ —Teete ¢
& : o
=7
. © LOT
F& c P 0
>3 T
o 1
o Q A -
2
€ 2
(@] g
o 5 T
FR [
11697 9L o
£900° LL> cLoz”
A b -
TITETLL - m TLZ2'F
Fe 2 Lovert e —_ —goor
+— o ‘. a
(8] on el
) Swm NS e
Lo §NZD L 5590°1
* Q. © .. 0 L b= —Mm—
) HHC i ~ Fw
o ZZLT L .h/ .
o e S 86SE°L N GEFOT
= 8T8E" L “F be
j =2 6TRF L p% ~
8ZbF" L o
Z z o nmob ze9r°L % ~ Lo,
Fa — GI8F"L L—F & SZh0 T
§995°GTT— < €287 L = Fe
6 ZLSS L F
. - 8655°L “F .
s6L8 a1 e 2 G196°L \ S0E0°T
orters 2] 0 mwmm:‘ .p\ Lo
" o— EG°L T R, Foe
6708821 — ~ - :
95967 EET o o . 86.5°L .
TE08"EET-N z 7T 0186 L _/9550°T
€08 EET—x 6E86°L =Tcep0 1T
698E FET =" i SEPD " T
990L" LET—F 8TF9"L =Sevot
mmi.mm_x &5 mm@.w sozoT
00457 8ET 3= Le3gnL . - T500°T
16712 GhT — 1699°L —=/1700"
i SHE6"L OTE
960" T6T— =7 MMMNM SPE6" L
26957 P51 — - 68£0°8 6666° L\ T ]
6THO"8 6§T70" 8~
FERO" O 8T90°8
L3 0650°8 8r90°8 e
- 81908 6590°8 d
8p90°8 0L80°8
6590°8 STLO'8 —m
0L90°8 sa0s s~ e
51L0°8

Fig. $65 'H NMR spectrum of compound 5m
S34



3

Y0628
13C NMR
CDC13

rpm

9506°
E 1€26°
4 L?GZ"
= 8YIE"
881€”
0LLE ET— R —— gece e
Zppe”
L= 2Z5E”
602522 — O e mwwm.
1119792 at
Cras i m — ] 89Le"
968962 —— z z — =4 978E"
TP TE—" 3 9T6E
0E0F”
3 900"
° 60TP"
LZPR"
L09% "
66LE"
8L6b”
5516”
68EL"
985L"
LLLl®
LLBL"
1918°
vrS6”

0.0 ppm

5

0

o =ILzE

O
1 o —ERTEE

=z zZ Fo— v9r1'Z

9ZEE"TF —

S

I e
3.0

.3

PSeL 9L
5
950" L —>=

9098 Ll

.0

8LET D
SLPZ P
0L9Z°F

—— £6T1°2

(]

b4

N

o]
GETZ L [ =
008Z"L
T822° L = e o
GLEZ L _ Kks80'e -
meN.FWw o
T6vZ°L
§96Z°L - )
G6TY" L= P — [
o 0050°1

I
T T
100 90
¥070306
1H NMR
€DC13
ppm
4.5

T

110

D)

G669°L
L

I./l L
9G20° 1 o
_ Ames L

T
120

Fig. $66 13C NMR spectrum of compound 5m

T

130
-
o
-
o

—Tzgs0°¢
© =060 T

- LT

9890°8
LELD"B
T80 8—s
£980°8
116078

7
=58Z0°T

140
n
o
&

o
o =Tzzzo°e
., =Bue0 T

996L°8FT
PEIETST— 3
BETS"FST—

T
150

©

=\W Ve

PIZE 8 —

®
=
=)
=

B e e i o S

160
B
o
o
.

9

Fig. 67 'H NMR spectrum of compound 5n
S35



070306
13C NMR
CDC13

¥

e [
& &
- 0000°0— o
Le S
%
£286°CT—
n
2 e
o
L¥TS Ze— —_— O .
TT65°92 — ] \l& Fo
0v8Z LT~ - - 7
il L . e F2 z z—
TS0F°TE ]
I
FS
SRKETZY — c [
n 1
() 7]
o ko © i
m o
/ m o [T w
z z L % L=
2 £ =
w 50967 — — & SEBEED T
Lo s
% : 10
€ ¥* =8
€SELOL~ &4 L b
LEOT"LL—> ) £
6TZF"LL IN S -«
= 608L"9 —
+ S o 89607 L~ L= ‘ggwot L
c Bw.l SG0T" L w E
F& m %Hm 252TL
b ) S50 G8¥I°L o
] & 0502 L o Fe
O - a4 §SZZ°L e
S S S8EE"L
SE LevE L )
=2 = Z8ST L 5
ool 9892" L
= O Seokit €Lz L
B o~ . LT
B = MMHM 80877 L FS
. 66827 L @
6925 GTT— [>°] 0502 L e
o [X=] 5522 L Sy -
Fa w S8EZ L el i
BTLT PZT~_ . LEDT L ﬂ m.k
62167521 — — oo zasz e\ SIEEL —Bovo"T
0210 LZT—" — - el 989%°L i e
L& St 899%°L L ]
thw‘mmuﬂl/ = 808Z° L LTLE L BBIT 2
0LTZ PET—— R m— 668Z° L 168%° L EGGC' P
0229°9€1 s} ; 0805 L n -
PU6L 9ET = T LU szes L M~ —fet’e
a3 . z975°L ——
P8gE” L P —0000° 1
€279 GPT —— I WMMWM [e
0 — B Z - ——
Sﬁ.z& ES 8997°L 1610 T
E0TP IGT — — LTILE L
L00S"FST— — TS8F L [
0805 L ®
LS £225°L 99T 8—
= z9z5° L e
96BL" L [t
99178

Fig. $69 'H NMR spectrum of compound 6a
S36



2
13C NMR

0

HQOS902

CDC13

S0Fb 8 —

—=

800T°9TT
SLIEBTT
6967 9TT—

GERO BTT ~—~_
8522 6TT—"

TSV " T2T ~_
88TP " TZT—"

TPP6°PET
cI86°¥el
PEOF"STT
62057521

LOS6"LZT —

066L° 68T ~—_
SLLE"6TT—"

7668°TET
98L6°TET

CEBTZET—
5058°g€T—"
£ZOE EET—"
PSST PET —

T9LO9ET —

Nitohn

ppm

10

20

60

110 100 20

120

180 150 140

170

Fig. $70 13C NMR spectrum of compound 6a

82901

0
1H NMR
DC1

H

0000 0 —

3

o
C.

BLBL 9
BEFZ L
FeRZ L
00%2°L
LG9Z"L
ETLT L
[1}4:FAuR
69827 L
LZBZ L
TEQE L
6B0E"L
orZy°L
BESL L
8ELT"8

NS

Cl

C

0.0 ppm

.5

0

.0

w

w

w

= 0000"T

Fig. S71 'H NMR spectrum of compound 6b

S37



HO082901
13C NMR
CcpCl3

ppm

10

1865782 — = 9L657 82—
Fs
Fa
Fe
e
9T9L"9L
BE.?W
0LBE"LL

BLOZ ETT— S0TZ ETT—
F&
o
- 60897621
Fo EEA:V

€888 TET—
6565 " FET—
wm:,:zﬂ\

€

T
140

|
150

P96 6rT —

T
160

cl
s rIJ o
Fig. S72 13C NMR spectrum of compound 6b
H082901
DEPT135
CcDC13

ppm

10

60

80

S38

100

110

120

Fig. S73 DEPT135 spectrum of compound 6b

130

150 140

160




F1 [ppm]

L]
@
T T T T T
8 § 4 2 F2 [ppm]
Fig. S74 H-H COSY spectrum of compound 6b
[ ] |
£
) e
a0
B .
o) Q.@V & L .
(1]
T T T T
[ 4 2 F2 [ppm]

Fig. $75 HSQC spectrum of compound 6b

S39



[wdd] 1o or 09 oz ool ozL ori o9t
PR B! S N S e SO TR S

=
g
& _
F £
[
°
00000 — a—d =
5
"
o
L (@]
A o
4 -
z Zz—
L e ,
o O &
VVU U o
% %] n — [e
o
i ke / \_ e
c O (@]
= W ~
P e L=
L Q. =
o 9%65° € — — =} =Tmize
S p
E— — FE
15 £ -
b e
m 070" L— VZV0°T E
L S 9TLO" L~ - ——
TSTh 9800°2 o
] i h R P
o Ao L
=
-2 SEg o
™ a [
0 s 3
O S o
— Fo "
| W Live i T D o
< zzez =" 0
£692° L——
o 86LT L—— LYED € e
e ~ gvez L~ P sEERC
»n -
. w
L ) 6ZLE L =5 &
i i GLE >
Pitey W. 1z8e L~
- -
= A
= == L g -
= e
- - . "
®
= =
°
- [
L -

Fig. S77 'H NMR spectrum of compound 6¢
S40



Y073002-1

13 NMR

SFEL BT —

850L8L
nmmo.>>mww
TIPE LL

CDC13

1028°6TT—
ET0T°LZT

909€°LZT

LZED"LZT

9L00°62T

€026 0ET N
555L°
126€°
609L
PORPT"
9691"
165"
LBFS BET
9ESP EPT

/

LOPE 0ST—
9680 PST—

o

T T
150 140

T
160

Fig. S78 13C NMR spectrum of compound 6¢

000070 —

8T8L70
500870 >

s818 0~

12LE°T
LO6D T
LBOS™T
€626 T—2
mmqm.ﬁumw
TLIS'T

502971

)
o
®
=

1068 —=

9606-€~"

¥061401
1H NMR
CDC13

91,879
899Z°L
9F8E "L
PROSTL
PFZSTL
ZTLS™L
EFLGTL
TELSTL
TBLSTL
80BS"L
6E6G"L
6F6G"L
8LEG"L
0529 L
LERO™L
LF99"L

Te9L"L
0zLL L
BZLLTL
LSLLTL
789L"L
226L"L
ommh.ﬁx\\

26867 L
9670°8
SFSO°8
165078
19L0°8
L8LO"8
r180°8
0F80°8
296078

]

@

p4 P4
N N
o o
z P4
——t
FE
Pr0S L >
L
A L
ke  Ermrn
L e
2\ S
‘ Fwo gego T
L~ ==
L— G8Z0°T
L— T
i f e
L = —
4 . S
* © I800°T
g f o
L
‘g o
i B
‘g
‘g —_
.m% £ BEse 0
o5 wi
-g 271670
. R co—
.muur e ZP00° T
8
'8
A ]
S
'3
TR\

'8

0.0 ppm

w

18G0°€

0980°2

8910°Z

Fig. $79 'H NMR spectrum of compound 6d

S41



Y061401
13C NMR
CDC13

0000°0—— E

8L0F 08—
L0870 6F0Z"E

—§¥0T°E
55z8° 0" E

056E°T i
= SETH'T
SZER'T PP

1862°2

81967 €y — l |\|

8EBL'E

8EDB" E6PL"C

N2
]

mmuh;mh/

8120 LL—=

h 9£28" 2
T - _ _ L
88EE°LL ke O n 17} o -
w
o
= .
o
=
LS
185L°FTT 5l o
6£06° 12T “
06GS°€EZT
£LGL ETT EQ 6FS5°9 ) B
SHEF 921 o T0cz T e —3250°T
"LZT 098Z°L
0ET T€92°L
SOET-) B 0242 L Fo
TEET~ = LoLz L : SL-
TEET—= LLBZ L .
€9 PET =7 vE6Z L B} ; SpST-
2652°GET [ o Z862°L [ Al
8GZTI"LET LBOE"L
16007 8€T PrIE"L S 1310°
Z0£8°8ET mpuq.p\ LS
9231 ¥ 5218°L _ :
g

70303-1
1H NMR
CDC13

0

0
T

Fig. S80 13C NMR spectrum of compound 6d
b4

o

140

SN

T
150

.EN zste
4

PP00°1IST

02Z8Z°F&1

T
160

Fig. S81 'H NMR spectrum of compound 6e
S42



13C NMR
CDC13

Y070303-1

6796

LBSE 0 —

9895°€F —

LSOL 9L
wmmd.skmww
90FE"LL

€8CGE"EZIT—

ppm

150 140 130 120 110 100 90 80 70 60 50

160

Fig. $82 13C NMR spectrum of compound 6e

XL081302

PROTON

CDC13

0000°0—

LeSE"E—

6L80°L
1680°
L960
TToT”
8E0T"
LG8T"
ZreT"
9602
EETC "
AL kA
299¢8"

LOF6"L

20k

)

o) o)
1] ()
O (&)
E
[=n
Q.
o N
i LOZ1'Z
S
Pev TN
< 9T60°T
ZwGs 1
bt 7
ﬂ|/|
Fo Tesi ¢
©
ISS1°¢2
° =
£
B i
2 00001
~
(o 8ZT0°T

ppm

o

I o

= 56931°¢

— FLSO"T

7 L0Z1°2
="9160°1
NZPESTT

—Ussr ¢

TR T
= 0000°1
T

= BZI0"T

Fig. $83 'H NMR spectrum of compound 6f

S43



XL081302
13C NMR
CDC13

-
PN w
Z &
o HE-E=N N
: L B
= ~ o o 5
5 Eg==) B P
23 aa3 Lhe b4
Cl
SEJ@[N
1
Se l}l O
Cl
T T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 0 0 60 5 40 30 20 10 om

Fig. $84 13C NMR spectrum of compound 6f

4 Crystal structure and crystal data for compound 3b

Fig. S85 Crystal structure of compound 3b
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Table S2 Crystal data and structure refinement for 3b

Identification code 3b
Empirical formula Ci6H14N,0Se
Formula weight 329.25
Temperature/K 293(2)
Crystal system monoclinic
Space group P2;/n
a/A 7.7522(6)
b/A 22.4728(12)
c/A 8.7952(5)
a/° 90
B/° 111.858(8)
v/° 90
Volume/A3 1422.11(17)
z 4
Pealcg/cm? 1.538
p/mm-t 3.543
F(000) 664.0

Crystal size/mm3
Radiation
20 range for data collection/®
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I1>=20 (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A3

0.246 x 0.149 x 0.082
CuKa (A = 1.54184)

11.534 to 134.138

-9<h<9,-26<k<17,-10<1<10

5344

2534 [Rint = 0.0389, Rgigma = 0.0533]

2534/0/183
1.266
R1=0.0825, wR; =0.1935
R1=0.0967, wR, = 0.2008

0.75/-0.43




Table S3 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement

Parameters (A2x103) for 3b. Ueq is defined as 1/3 of of the trace of the orthogonalised

Uytensor.

Atom X y z U(eq)
Sel -1986.0(13) 3679.7(4) 806.3(11) 74.1(4)
o1 5314(10) 5608(3) 8169(8) 101(2)
N1 3462(9) 4243(3) 6283(8) 65.2(17)
N2 3189(9) 5467(3) 5573(8) 59.7(15)
c1 1027(10) 4054(3) 3704(8) 56.6(17)
() -297(11) 4239(3) 2248(8) 57.3(17)
a3 -429(11) 4836(4) 1860(9) 66(2)
c4 722(12) 5250(3) 2941(9) 69(2)
cs 2032(11) 5064(3) 4435(8) 55.6(17)
c6 2189(10) 4458(3) 4794(8) 56.5(17)
c7 4423(11) 4630(4) 7322(10) 75(2)
c8 4366(11) 5273(4) 7080(10) 70(2)
9 3140(16) 6105(4) 5237(14) 92(3)
c10 -522(12) 3373(3) -340(8) 63(2)
c11 1251(11) 3564(3) -55(9) 60.4(18)
c12 2311(10) 3333(4) -928(10) 67(2)
13 1513(17) 2883(5) -2071(12) 97(3)
c14 -270(17) 2700(5) -2341(12) 95(3)
15 -1326(14) 2931(4) -1515(10) 79(3)
C16 -3313(16) 2726(5) -1857(13) 107(4)
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Table S4 Anisotropic Displacement Parameters (A2x103) for 3b. The

Anisotropic displacement factor exponent takes the form: -

27112 [hza*2U11+2hka*b*U12+ ] .

Atom Uss Un Uss Uss Uss U,
Sel 66.7(6) 79.5(6) 61.0(5) -15.1(4) 6.3(4) -10.8(5)
01 86(5) 108(5) 89(4) -41(4) 12(4) -28(4)
N1 58(4) 68(4) 54(3) 3(3) 3(3) 6(3)
N2 62(4) 54(3) 67(4) -14(3) 30(3) -8(3)
c1 63(4) 44(4) 53(4) -1(3) 11(3) 4(3)
c2 65(4) 55(4) 47(4) -3(3) 15(3) -2(3)
c3 71(5) 66(5) 44(4) 6(3) 3(3) 6(4)
c4 90(6) 45(4) 63(4) 12(3) 19(4) 12(4)
cs 60(4) 55(4) 50(4) -8(3) 18(3) 0(3)
C6 58(4) 56(4) 44(3) 3(3) 5(3) 6(3)
c7 60(5) 86(6) 57(4) 0(4) -2(4) -2(4)
c8 58(5) 82(6) 66(5) -18(4) 18(4) -7(4)
9 129(9) 55(5) 108(7) -17(5) 63(7) -16(5)
c10 76(5) 51(4) 42(3) 6(3) 0(3) -5(4)
c11 66(5) 51(4) 53(4) 3(3) 9(3) 6(3)
c12 43(4) 83(6) 71(5) 3(4) 18(4) 3(4)
13 119(9) 97(8) 72(6) -15(5) 34(6) 7(7)
c14 119(9) 93(7) 77(6) -41(5) 38(6) -26(6)
15 100(7) 64(5) 56(4) -11(4) 10(4) -16(5)
C16 119(9) 90(7) 90(7) -32(6) 15(6) -41(7)
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Table S5 Bond Lengths for 3b.

Atom Atom Length/A Atom Atom Length/A
Sel 2 1.915(7) c3 c4 1.391(11)
Sel C10 1.906(9) ca s 1.392(10)
01 cs8 1.225(10) cs c6 1.394(10)
N1 c6 1.400(9) c7 cs8 1.458(12)
N1 c7 1.281(10) ci0 clu1 1.372(11)
N2 s 1.399(9) c10  C15 1.401(10)
N2 cs8 1.371(10) c11  C12 1.416(11)
N2 c9 1.463(10) c12 c13 1.398(13)
c1 2 1.373(10) C13  Cl14 1.376(15)
c1 6 1.382(10) c14  Ci5 1.382(14)
2 c3 1.378(10) Cc15  Cl6 1.526(14)
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Table S6 Bond Angles for 3b.

Atom Atom Atom  Angle/° Atom Atom Atom Angle/*

c10 Sel c2 101.1(3) 5 6 N1 121.4(7)
c7 N1 cé 116.9(7) N1 c7 c8 126.3(7)
5 N2 c9 121.9(7) 01 cs N2 123.4(9)
cs8 N2 cs 120.3(7) 01 cs c7 121.2(9)
cs8 N2 c9 117.7(7) N2 cs c7 115.4(7)
c2 Cc1 cé6 121.1(7) C11 C10 Sel 122.9(6)
c1 2 Sel  120.6(5) c11 C10 C15 119.8(9)
c1 2 c3 119.0(7) C15 C10 Sel 117.3(7)
3 c2 Sel  120.4(6) c10 c11 c12 122.0(7)
c2 Cc3 c4 120.8(7) C13 C12 C11 117.7(8)
C3 C4 c5 120.1(7) C14 C13 C12 119.2(10)
c4 s N2 122.0(7) c13 c14 C15 123.4(9)
ca s c6  118.6(7) c10 Cc15 C16 119.9(9)
C6 5 N2 119.5(7) c14 15 C10 117.8(9)
c1 c6 N1 118.2(7) c14 C15 C16 122.3(8)
c1 c6 cs 120.3(6)
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Table S7 Torsion Angles for 3b.

A B C D Angle/* A B C D Angle/*
Sel C2 C3 C4 176.3(7) 6 ClI C2 Sel -176.5(6)
Sel Cl10 C(Ci11 C12 -179.5(6) cé6 c1 Cc2 c3 1.6(13)
Sel Cl10 Ci15 Ci4 -179.2(7) c7 N1 ce6 c1 -174.8(8)
Sel Cl10 Ci15 C16 1.4(11) c7 N1 ceé c5 2.6(12)
NI €7 €8 01  178.3(9) c8 N2 C5 C4 175.2(8)
NI C7 €8 N2 -1.4(14) c8 N2 C5 C6 -5.1(11)
N2 C5 C6 N1 1.0(12) c9 N2 C5 cC4 -2.2(12)
N2 c5 ceé Cc1 178.4(7) c9 N2 c5 ceé 177.5(8)
c1 C 3 4 -1.8(13) c9 N2 8 o1 3.0(13)
c2 Cc1 cé N1 177.7(7) co N2 c8 c7 -177.3(8)
c2 C1 ceé C5 0.2(13) C10 C11 C12 C13 -2.0(12)
c2 Cc3 c4 C5 0.2(14) C11 C10 C15 Ci14 0.7(13)
C3 C4 C5 N2  -178.6(8) Cl1 Cl0 C15 Cl6  -178.7(8)
C3 c4 C5 Cé6 1.6(13) Ci11 Cl12 (Ci3 C14 2.3(15)
c4 c5 ceé N1 -179.2(8) C12 C13 Ci14 C15 -1.1(18)
c4 c5 ceé C1 -1.8(12) C13 Ci14 C15 C10 -0.4(17)
Cc5 N2 C8 O1 -174.6(8) C13 Cl14 C15 Cl6 179.0(11)
Cc5 N2 c8 c7 5.2(11) C15 C10 C11 C12 0.6(11)
6 NI C7 C8 -2.4(14)
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Table S8 Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement

Parameters (A2x103) for 3b.

Atom x y z U(eq)
H1 1144 3651 3960 68
H3 -1298 4963 863 79
H4 617 5651 2666 82
H7 5234 4488 8327 90

H9A 1946 6262 5124 137
H9B 3349 6171 4241 137
H9C 4091 6302 6126 137
H11 1773 3855 736 73
H12 3497 3476 -748 80
H13 2179 2710 -2643 116
H14 -791 2405 -3119 115

H16A -3382 2555 -883 160

H16B -3667 2435 -2716 160

H16C -4138 3061 -2189 160
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5. TH NMR spectra of Selectfluor, PhSeSePh, PhSeSePh + Selectfluor, etc
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Fig. S87 'H NMR spectrum of PhSeSePh
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