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Figure S1. A continuous flow set up for tranetherification reaction

Copy of the spectra for the synthesized compounds:

S-2



v6'T
96°'T
L6'T
66'T

107/
e
veT £
9€'T
8€'T
ov'z
T

89°€ —

9€'S —

p-uLI0J0101YD 92 —

HTT

Terz

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
ppm

8.5

'H NMR of 2a, 400 MHz, CDCl;

SE'TT—
S6'8C —

S8'9€ —
SL'SS —
¥8°9L \

P-Ul00I01Y) OT'LL
svLL

9v'Z0T —

06°8LT —

86°66T —

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

210

13CNMR of 2a, 100 MHz, CDCl;

S-3



96'0
86'0
00'T
0Lt

(44 9
€LT
SL'T
LT
6L°'T

v6'T
S6'T
L6'T
66'T
00'C s
TE'T
QM.NW

SET
8€'T
o'z

w'eT

9L'E
wh.MW
6L°'E

vE'Ss —

P-w0j0I01Yd 92°L —

—— Iy6'T

4.5

5.0

5.5

'H NMR of 2b, 400 MHz, CDCl,

vsoT —
LETT~
€07z

9T'6C —

20 10 o -10

889E

40

50

60

€T°0L —
v8'9L \

70

QELL

8v'LL

90

T8'TOT —

100
ppm

120 110

130

140

160 150

170

TEBLT —

180

190

0T°00C —

200

210

BCNMR of 2b, 100 MHz, CDCl,

s-4



480
680
160
6T°T
0E'T
TET
zEe'T
SE'T
9€'T
8€E'T

——F10°€E

II9°E

T
-0.5

oV T

w1’

TssT

19T~
69'T f
1741
€T
174 ]
v6'T

S6'T
L6°T

86°T
00T
TEe'T
VYE'T
SET
8€'T
6E°CT
e

08°€
18°'€ W
£€8°'€

VE'S —

p-wi0joI01yd 922 —

Q

Feoe

Toot

4.0

4.5

5.0

5.5

6.5

7.0

7.5

ppm

'"H NMR of 2¢, 400 MHz, CDCl;

[45 4%
8E'TT
99°7C —
€L'ST—
T9'8T 1
0zT'6T

wm.ﬁnw
88'9€

30 20 10 o -10

40

50

60

SL'89 —
Qw.wh/

a-WYO040UOTHOP-W030101YD 9T LL w
8v'LL

€8'TOT —

100 90 80 70

110

ppm

120

(0]

130

140

160 150

L70

0E'8LT —

180

19p

0

90 00—

2

210

BCNMR of 2¢, 100 MHz, CDCl;

S-5



98'0
88'0
06’0
LT'1
6T'T
0E'T
TE'T
€E'T
veE'T /
89'T \

69°'T
74 4
€L°T
SLT
v6'T
96'T
L6'T
66'T
00'C
TE'T
veT
SE'T
8€'C
ov'z
e
Ow.n/

18'€ 7
MQ.M\

ve's —

P-wi10J0101YD 922 —

Tze's
Isze
Fezz |

7L0°T

R0z

F00°T

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

ppm

'H NMR of 2d, 400 MHz, CDCl,

TTYT —

[ 48 14

LT~
£0'9T~\_

10

20

99°8T

30|

TZ°6T

0€°6T

SE°6T

i

40

06T 7
06°9€

9489 —

P-uii0}0I014D 9T"2L

8v°LL

90

¥8'T0T —

ppm

o AT

LT'8LT —

Z0:00Z —

BCNMR of 2d, 100 MHz, CDCl,

S-6



S6'T
96'T
L6'T
66°'T
10T s
(444
QM.NW

9€'T
EP'T
Sv'T

Ly'T

e —

89'€
89'€
69°€
69°E
oL'E

96'€
96'€
L6'E
L6'E
86'€

SE€'S —

P-Wl10J0101YD 922 —

LE'T
e |

F00°T

0.0

1.0

1.5

2.0

2.5

5.0

5.5

6.0

6.5

7.0

7.5

'H NMR of 2e, 400 MHz, CDCl,

vETT —

10 o -10

20

016 —

£L8'9E —

40

YE6S —

50

60

0829
9T°0L ~
¥8'9L

70

D OTZL

8v'LL

90

OT'€0T —

109
ppm

110

120

ij\ 0/\/0

130

40

150

66°LLT —

16

170

£6'66T—

19p \30

200

210

BCNMR of 2e, 100 MHz, CDCl;

S-7



S6'T
96'T
86'T
00T
10T
z0'T
€0°T

T
-0.5

0.5

v0'E
S0'T
S0°T
90°C
£0°T
£0°T
60°C
£€°T |

$E'Z

o d o d

1.9

1.5

2,0

6E°T

9€°'T
h"rd W

H/mﬁ.N

FCE6'T

we
742N

144

LTI

2.5

VT
9L'T

. h

ey 3

vw.m\ M
(o]

TEe's —

oT'L
8T |
8T 1
0z
0z Y
1T
X!
we g
Tz

p-wli030101YD 9Z°L |
8T'L

.

Froc

[ Isoe
BT

3.5

4.0

6.5

7.5

8.0

8.5

ppm

"H NMR of 2f, 400 MHz, CDCl;

LETT —

10 o -10

20

YT'6T
6T°0€
TTZE

30

98°9¢

40

50

40

€L49 —

vo

£9°0/

P-uii0J0I014D 9T"2L
8v'LL

80

90

poo

ppm

v6°C0T —

110

8T'9TT
15'8ZT
59'8ZT 7

120

130

TOTHVT —

140

50

160

17p

YT'8LT —

¥0°00C —

200 190 180

10

BCNMR of 2f, 100 MHz, CDCl;

S-8



ep

70

S-9

80

20

100
pPm

o IPh

110

120

130

40

150

160

10|

p

1

920

Q
e
1
e
1 e
Rl
|M 9ETT —
1
[ 61°6T —
6T
66°T 0695 —
10T °
zoz —==| Izzz [ n
o'z
SETA
LT 7 ﬂ ESTT |
8€'T - e ]
W'z
e
6v'C o 6570L~\
[ +¥8'9L
= P-W.0J001YD 9T"LL
o 8viL
n
{ e
(] 1
i of
Leg
o i
1
[
68’y — —— =wz | o 0.3 20'82T
[ TL8TT
D 98'8CT %.
vrser”
n
- B R PR &
-
N
o &
=
" S
La AO#
P-wi0j0101Yyd 9Z°L o —
€€ e o0
se'L FR (g\]
s€¢ G
gL — ®)
8€'L —==lTcos |
6€'L PN a4 S6°'66T —
oL M
e
we °
F & N
=

T
210 200

220

BCNMR of 2g, 100 MHz, CDCl;



L6V —

0S'Ss —

oT'L
oz'L
Twe
e
vl
vT'L
P-w.0j0101YyD 92°L
€€°L
€E€L
ve'L
SEL
9€°L
LEL
we
wL
'L
'L
8S'L
8S'L
09°L
09'L

I rr—

o6t
Fset

g

60

T
6.0

6.5

90°T
1T
Roo'T

680

7.5

3.5

4.0

4.5

5.0

5.5

7.0

ppm

'H NMR of 2h, 400 MHz, CDCl,

9€'TT —

€0°6T —

06°9€ —

40 30 20 10 o -10

50

£6°69

60

€10ad v8°9L

70

€1OadP 99T LL

€Dad 8v'LL

90

T8°€0T — {

100
ppm

11

1po

LL4ZT OJ\ v

6E°6TT ~_

30

£0°0ET -
LO'EET
9SVET 7

150 140

160

SELLT —

170

180

190

¥8'66T —

200

210

I3CNMR of 2h, 100 MHz, CDCI3

S-10



F66°T

e {1 4

I

P-wi0j0101Yd 9T°L —

H
-
=
o

6'0
fivo
H/ 6'0

1.0 0.5 0.0

1.5

a5 4.0 3.5 3.0 2.5
ppm

5.0

7.0

7.5

'"H NMR of 2i, 400 MHz, CDCl;

VETT —

20

-10

10

20

16T —

98°'9€ —

40

50|

60

ST'69 —
89/

70

p-utiojoioud OT°2L
8v'LL

80

00

ppm

0E'€0T —

110 {100

OT'6TT —

20

0S5 IET —

)

/C

—
=X )

130

140

150

160

9S"LLT —

170

180

T6°66T —

190

200

220 2310

BCNMR of 2i, 100 MHz, CDCl;

S-11



3 o
o
o
5 i
S
T o
o
B E
— o
£€'8T — — ]
ov'1z — -
° v6'sT — 3 °
[° £LT°6T — o m
=4
—
88'9€ — =]
5 .
La 3
o
e
e
3 8
L — =z
0s'T - SS'S9 — Q
EA% Tz0€ 1
96'T Toos _ veoLy
86'T i~
66T e ra G-WHO40UOTHOP-WH0J0I0IYD 9T"LL ~F 3 8
Tz’ syiL 3
nm.N/ 0T &
sez ¢ oz | S
9cT N i
6£'T
e 3 S m
T ) g
&
3
UL Ut 0 m
- =
n \”A ES
"™
STT — — ¥ ]
10°8TT g
Le E 3
< 2 m
3 —
9E'b — 6T |, .
sev | Fe e
—_
o
2 3
8€'S F s C E M ﬁ
8€'s a)
6€'s ] ] -
6€'s 001 | @) 5
ors Fhezo [ - =
ov's Z E 4 .
ws o
ws . an 3 S
s LS M
— o
= S0°8LT — 3 2
w i
Lo < o
- 3 2
o E
o 2 =
. o
rN G % 8
o 50°00C — [ 2
p-w0j0I01Yyd 92°L — n R - 2
* S :
=
Z 1 S
o 4 N
-2 E
—

IBCNMR of 2j, 100 MHz, CDCl;

S-12



0.0

1.0

96°'T

1.5|

86T
66'T /
€ET

veT 7
9g'Z \w

FETC

— T1e°T

ﬁQN.N

2.0

e ]
w'e

e
19°C
19'C
T°29'T
€9°C
v9'T
S9'Z

—Fo1'C

3.0

ppm

T6'E_
v6'E
mm.n\

ve's —

P-wi0§0101YD 92°L —

Fzre

=00'T

4.0

4.5

5.5

7.0

'H NMR of 2k, 400 MHz, CDCl,

Lo
]
Fe
80°6T ~ — g
8T'TT -
96°8T ~ J— Le
(2274 E
€8°9€ — — °
re
| o
e
re
£2°99 — —
o
8E:04— — re
Pp-w0j0I01YD 9T LL — °
vieL— <} e
o
o
/ Lo
ZTE0T — Al
s
/ o
=1
-
o ]
&
/ \ -
u/k °
L@
-
°
L
-
-]
L
-
o
-
°
LR
-
LSTLLY — - L “
-
[~
e
+6°66T — — re
)
L
N

BCNMR of 2k, 100 MHz, CDCl;

S-13



96°0
860

00T/
L0'T

LT
(744
VLT
9T -F
LLT w\m
6L°T

0T'T~
LaZe—

e
6L'E W
08'€

ve's—

P-uLI0JOI0IYD 9Z°L —

=CT'E
=01'9

80T
50T

0T

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

ppm

<S°0T —

S0°TT
EV'8T -~
09°CTE~_

vo'Ey —

88°0S —

6T°0L~

¥8'9L
p-wiojo010|Yyd 9T LL W
8v'LL

<9'T0T —

SS'9LT —

78'66T —

'"H NMR of 21, 400 MHz, CDCl;

-20

-10

90 80 70 60 50 40 30 20 10

ppm

220 210 200 190 180 170 160 150 140 130 120 110 100

I3CNMR of 21, 100 MHz, CDCl;

S-14



8T T~
oet”

€6'T
S6'T
96°'T
86'T

66'T
TET

ve'T
veE'T
SET
9€'T

8€'C

o'y
Wy /
EV'Y ¢
1444 \
Ll ad

vE's —

P-wi10J0101YD 922 —

—=

*ﬁm.m

T0°€E

kze

Fzeo

n Lo
Q
o
- Ikl
] E
o 3
62T Lg
i SS'TT >
o A
v9°'6Z — LR
e 8£'9€ —
- g
in b | o
- n
o
(-] 3 o
N
|
n 66°0L — — N
~N 892
Ne.RV °
o
3
e 3
]
3
n
H =3
" — | T
a B80°E0T -y
o ;o Q.
) ~ 3 o
< E [~
[~}
" OHAlv re
+ [se]
—
o
C 3 re
(-]
i A
=]
&) '
n Z’
" 2
o B
e M = )
©
o =
0 < R
© ’N . -
m £02L1 — — o
e (g\] -
N
Gy
o 3 re
-
n
~ &
(-}
M 60007 — — LS
s Z
- :
[~
— E

BCNMR of 2m, 100 MHz, CDCl;

S-15



a e
8S'T
65'T
65T
6S'T
09'T
19T
(754
€T
€47
€47
vt
(7%
ST
ST
9L°T A
755
84T
8L
6L°T ]
64T
64T ]
6.1
08'T |
8T %
18T
£8'T
v8'T ]
s81 ]
s8'T

s8'T

8'T

8'T

z6'T

v6'T

96'T

16T

66'T

1€

€€'T

SE'T

[TET

3 mm.ﬂ
e Doe'T

1 %4

1
J
.Mw 70T

| [Ty

-0.!

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

ppm

-20

-10

10

6£'TZ—
[x474d

20

08'C€ —
€8°9€ ~

30

60 50 ap

70

a-WYO040dO0THD ¥8°9L /

A-WYO040UOTHIOP-WI0J01014YD 9 ££

a-WHO040dO0THD 8¥°LL

8p

008

08'€0T —

20

100
ppm

110

120

9eC
(3-8 4
09’y
9'v
9%

€€'S —

P-wii0j0101Yd 92°L —

5.0

5.5

6.0

6.5

7.0

7.5

8.0

"H NMR of 2n, 400 MHz, CDCl;

o
==
N/

130

140

150

YELLT —

A\_'

190 180 170 160

00

SO00Z—

21

220

BCNMR of 2n, 100 MHz, CDCl,4

S-16



15 e
€Lt
VLT
Lt
Lt
L't
S8'T

61T~
17T

8s'v
6S't
09'tv
09'v
19°v
(454

s —

P-w0j0401Yyd 92°L —

=L6'S

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

4.0
ppm

6.0 55 5.0 4.5

6.5

7.5 7.0

8.0

IH NMR of 20, 400 MHz, CDCl,

£THT~
or'8T~_
09z

87>

TEEr —

08'0S —

vw.mu /

P-wiiojololyd 9T°LL 7
8v'LL 7
ww.ew

09°20T —

TS'SLT —

TL66T —

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

ppm

I3CNMR of 20, 100 MHz, CDCl,

S-17



ST~
&
v6'T -
9TT~

(444
8Tt
6T°C
62T

we
Ev'T
'z
T

9T'sS
8T'S
6T'S—~
.nN.m\

9T's

vT'L
9TL
€10ad 9L
L
8T'L

1€L
TEL
€€°L
ve'L

60T
T'T

+10°T
=960

T'E
6'T

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

f1 (ppm)

"H NMR of 2p, 400 MHz, CDCl;

621z —
sree”

IS 62

Ad

20

F5'6€

LL9E —

60

no

08°9Z
¥8°9L

i
99T 2L
8v'LL /

TLYOT —

PP

120

6V°STT
9T'8ZT ~
£6'821

SY'IVT —

T
140

0

TLOLT —

66°66T —

1

T
200

T
210

IBCNMR of 2p, 100 MHz, CDCl;

S-18



S8°0)
£8'0
68'0 1
TTT
T |
€T
vTT
ST'T
ST'T

9T'T JW
9T°T

LT'T
8T'T
8T'T

1s8'T

62T ]
[ g
€T
€1
ST ]
oP'T |
YT
6t'T |
0s'T |
0s't
15T
zSs'T
ST
z9'T
€9'T
o't
S9'T
99'T
19T
89'T
69'T
16'T

]

S0°Y
ez
= [stT

—_——— =®yo¢
———
B
=

—Fez'v

h

3.0

3.5
ppm

4.0

z6'T %
v6'T
96'T
16T
62T
og'z
€T
££'T
ve'z
ve'z
oc'z
oc'z
6Ty
ozy
Ty
€Ty
sz'y
ozv
1e's )

p-wi0jol01yd 92°L —

4.5

5.0

7.5 7.0 6.5 6.0 5.5

8.0

"H NMR of 2q, 400 MHz, CDCl;

80°LT

-20

-10

10

TTOT
67°TT
092z~

20

6547 —

6567~

3Q

09°SE

8298~

40

50

08'vL

v8'oL M
p-uii0j0I014D 9T L2 T

8YLL

70 60

80

[o0

v6°T0T —

100
ppm

110

130 120

140

150

160

6T LLT —

1

180

190

£0°00C —

pgo

220 210

BCNMR of 2q, 100 MHz, CDCl,

S-19



£9'0
5801
580 {
£8'0 ]
£8'0]
060
0601
260
86°0
86°0

66°0
00T
20°T
01
920°'T
L0'T
60'T
01T
T
€T'T
PTT ]
9T°T
8T'T]
sz
et
wt
7t
zeT
ve'T
ve'T
9g'T
T
w1
SP'T
wt
sv'T
6b'T
0S'T
ST
£S'T
vS'T
SS'T
SS'T
(ST
(ST
8S'T
09'T
19'T
€9'T
z8'T
€8'T
S8'T
98'T
S6'T
L6'T
86'T
66'T
00T
zeT
ve'e
SE€'T
L£T
6€T
LE'S

p-uwuioj0l0jyd 92°£

0°E
6'C

z T'€
LE'E
Jﬁh.m

F16C

LT'T

Foot

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

3.5

ppm

'H NMR of 2r, 400 MHz, CDCl;

S8t
1T
L6'zT
86'€T —
9T'8T
S0'ZE~_
Y6'SE~_
99'6€
SHTh -
8Z'0§
Lz9s
on.wm/
6L'95
Te'9s/
v6'1L
8oL\
p-wi0j0I0[YD 9T"LL
stLL
T8'LL

ST'E0T —
S8'TCT -~

EE'ETT 7

TE6ET
16°0VT

L6'9LT —

0T1°00C —

J

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

210

BCNMR of 2r, 100 MHz, CDCl,

S-20



v6'T
S6'T
96'T
86'T
66'T &~
T0°C
EET\

=

=T0°€

z2'Z

vET
ve'T
9€'T
8€'C
6E'T

e
¥8'T
S8'T
88'C

8L'€ —
P4 R4

mo.qW
3.9\

Ty

LE'S —

£€9'9
vw.w/
oh.wV.

)
Nh.w\
€'9
mﬁ.h/
ﬂN.hM
P-wi0j0101YD 9Z°L

=

M/&h..n

Eret

Erot

=v6'0

Fg6'0

F€6'0

T
3.5

4.0

4.5

5.5

6.5

7.0

7.5

ppm

'H NMR of 2s, 400 MHz, CDCl;

6T°CT —
8E'TT

YLET
9€'9T /
6E€°LT -
66°LT
ﬂ?.mﬂw\“
16'6C
98'9€
ov'LE
v9'8€
9L'EY
mw.nv\

mn.me\
og'ss

50 40 30 20 10 o -10

60

70

v89Z

9T ZL
w—u.hh\

80

90

00
Hpm

LLEOT —

LI9°TTT ~
96'E€ETT —

1]

n20

svort/
trzeT —
Z0'8ET

130

14D

150

V9°LST —

160

170

YTZIT~
90'8.T

180

190

TT'00T

2po

210

BCNMR of 2s, 100 MHz, CDCl;

S-21



re
]
e
1
e
e
-
4
1
-
e
G
n
G
]
I
n
e
o
o
0g'e — =009
e
<
n
<
Q
[~
n
[~
e
o
Lv'e
mv.w%
6v'9 20
150 L “
15°9 T
£s'9
€s'9 °
e [N
6T L\ =4 Isor
NN.nW =
P-w10j0101YD 92°L in
'~

'H NMR of 3, 400 MHz, CDCl;

Lo
]
Fe
o
re
o
re
°
re
-]
rin
8€E'SS —
]
°
r N
Q&.Wh/
p-waojoi01yd w.—.nnW = °
8vLL re
£
s
o
°
re
]
6S°00T — — [
6T°90T —
2
[~
]
LN
-
]
00°0ET — — Fo
°
s
-
o
L
B
o
Lo
86'09T — Aal
°
LR
-

BCNMR of 3, 100 MHz, CDCl;

S-22



o5 1
16'T
16'T
T6'T
€6'T
v6'T
v6'T

-0.5

0.0

E10°T

=660

5.0

P-W0J0I0YD 9T°L —

[Fv1's

5.5

6.0

6.5

7.5 7.0

8.0

'H NMR of 4, 400 MHz, CDCl,

10T
£2°0C v.

10

30

S9VE —~
ST'SE
oy —

0T'ZS

v9'TS

9L'TL
08'TL

]

v8'9L\"
P-w.040101YD 9T LL

8y LLF

L1'8L \“

LY'8L

90

TTITT —

hN.@Nﬂ
QM.WN.H
6£'8CT

SO'8ET
SE'8eT 7

1
ppm

T
120

T
130

€V°L0T
1S°L0T >

BCNMR of 4, 100 MHz, CDCl;

S-23



L6'T
86'T
00'C
zo'T N

€0'C

[4-4
144 V

SS'T
SS'T
LS°T

85T

s —

8T°L
6T°L
oL
Tl
TweL
L
9T'L
0E'L
(404
veL

678~
€87

== Ip1C

—===| Izov

= ¥96'0
—=«| ©86'0
== Eso'T

-0.5

0.0

1.0

1.5

4.0 3.5 3.0

4.5
ppm

5.0

9.5 9.0 8.5 8.0 7.5

Lo.0

"H NMR of 5, 400 MHz, CDCl;

o
o
;
Lo
o
Ikl
o
1z°07 — FR
~zzer= — s
" _ — =]
£v'8e Fe
o
[ n
o
r e
£9°69 — LR
ve'oL
PrUHCJOION ST ZZ S
8vLL Fe
o
{0 .,
O£
[e] [ Ae
o
ra
0z'ETT — o -—
ow.nﬁ/ | g
L6'vTT o
AL —]
20 /71 — -]
68271 b
19871 ! o
rs
o
L0
Q
L ©
Ll
o
LN
-
6TvLT — -—
(-]
]
(-]
Lo
-
25'96T — -— 3
[N
o
L
N

BCNMR of 5, 100 MHz, CDCl;

S-24



