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1b, 2b, 3b Ar = 4-MeO-CgH,-

Preparation of Compounds 2b and 3b.

Acetic acid (20 drops, 384 mg) and diaminobenezene (132 mg, 1.22
mmol) were added to a solution of 1b (128 mg, 0.121 mmol) in CH,CI,
(60 mL) at room temperature. After 14 h, the reaction mixture was
washed with water and extracted with dichloromethane three times. The
dichloromethane extraction solutions were combined and dried with
anhydrous sodium sulfate, and chromatographed on a silica gel column
eluting with dichloromethane/ethyl acetate (20:1). The solution was
concentrated, and chromatographed again on a silica gel column eluting
with dichloromethane/ethyl acetate (100:1). The first band was collected
and evaporated to give 2b (58 mg, 0.051 mmol, 43%). The second band
was collected and evaporated to give 3b (51 mg, 0.045 mmol, 37%).

Characterization Data for 2D. 'H NMR (400 MHz, C¢D4Cl,) o:
8.34-8.32 (d, 1H, J = 8.0 Hz), 8.21-8.19 (d, 1H, J = 8.2 Hz), 7.89-7.84 (m,
4H), 7.74-7.70 (t, J = 7.5 Hz, 2H), 7.61 (s, 1H), 7.08 (s, 1H), 7.03-6.95
(m, 2H), 6.81-6.79 (m, 1H), 6.15-6.09 (m, 2H), 5.47-5.39 (m, 1H),
4.47-4.42 (m, 2H), 4.00 (s, 3H), -10.90 (s). **C NMR spectrum could not
be obtained due to low solubility. ESI-FT-ICR-HRMS: C79H,,N50¢ (M +
H™) calcd 1136.1565, found 1136.1563.

Characterization Data for 3b. "H NMR (400 MHz, C¢D,Cl,) §: 8.39
(s, 1H), 8.01-7.99 (d, 1H, J = 8.0 Hz)), 7.90-7.88 (d, 2H, J = 8.0 Hz)),
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7.58-7.55 (t, J = 7.1 Hz, 2H), 7.46-7.42 (t, J = 7.3 Hz, 1H), 7.31 (s, 1H),
6.91-6.87 (m, 2H), 6.85-6.83 (m, 1H), 6.42-6.41 (m, 1H), 6.37-6.34 (m,
1H), 6.02-5.99 (t, J = 7.2 Hz, 1H), 4.79-4.75 (m, 1H), 4.54-4.44 (m, 1H),
4.07-4.03 (m, 1H), 3.86 (s, 1H), 3.60 (s, 3H), -11.50 (s). ‘H NMR (400
MHz, CDCI3/CD;0D) d: 8.49-8.47 (m, 1H), 8.31-8.29 (m, 1H), 8.04-8.03
(m, 1H), 8.03-8.02 (m, 1H), 7.99-7.92 (m, 2H), 7.88-7.85 (m, 1H),
7.55-7.47 (m, 1H), 7.18-7.15 (m, 2H), 6.78-6.77 (d, 1H, J = 7.4 Hz),
6.67-6.63 (m, 1H), 6.26-6.21 (m, 1H), 5.15-5.09 (m, 1H), 5.05-5.01 (m,
1H), 4.79-4.68 (m, 1H), 4.16-4.15 (m, 1H), 4.00 (s, 3H), -11.14 (s). *°C
NMR (125 MHz, C¢D4Cl,): all signals represent 1C except noted, o:
190.13, 159.48, 158.75, 154.10, 150.24, 150.09, 150.06, 149.39, 148.79,
148.71, 148.54, 148.38, 148.13, 147.98, 147.93, 147.90, 147.79, 147.77,
147.75, 147.59, 147.46, 147.17, 147.03, 146.80, 146.67, 146.48, 146.12,
146.00, 145.88, 145.33, 145.19, 144.42, 144.28, 144.08, 143.17, 142.68,
142.66, 142.64, 142.45, 142.24, 142.22, 141.71, 141.61, 141.59, 141.22,
140.62, 139.91, 138.83, 138.58, 138.39, 138.11, 138.06, 137.85, 136.82,
135.19, 133.93, 121.15, , 119.29, 116.40, 113.41, 113.11, 112.84, 106.51,
77.74, 76.95, 76.59, 75.99, 63.72, 54.34 (3C). ESI-FT-ICR-HRMS:
CrgH2N506 (M + H") calcd 1136.1565, found 1136.1556.
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HOAc, 80°C,18h

Q 2b, 3b, 4b Ar = 4-MeO-CgH,-

HOAc, 80°C,18h

Acetic acid (1 ml) was added to a solution of 2b (17 mg, 0.015
mmol) in PhCI (10 mL) at 80°C. After 18 h, the reaction mixture was
washed with water and extracted with dichloromethane three times. The
dichloromethane extraction solutions were combined and dried with
anhydrous sodium sulfate. The solution was concentrated, and
chromatographed on a silica gel column eluting with dichloromethane.
The first red band was collected and evaporated to give 4b (14 mg, 0.014
mmol, 91%).

Acetic acid (1 ml) was added to a solution of 3b (14 mg, 0.012
mmol) in PhCI (10 mL) at 80°C. After 18 h, the reaction mixture was
washed with water and extracted with dichloromethane three times. The
dichloromethane extraction solutions were combined and dried with
anhydrous sodium sulfate. The solution was concentrated, and
chromatographed on a silica gel column eluting with dichloromethane.
The first red band was collected and evaporated to give 4b (10 mg, 0.010

mmol, 79%).
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Characterization Data for 4b. 'H NMR (400 MHz, CDCly) &:
8.21-8.13 (m, 3H), 8.09-8.07 (m, 2H), 7.82-7.74 (m, 2H), 7.17-7.15 (d, J
= 8.6 Hz, 2H), 6.81-6.69 (d, J = 7.4 Hz, 1H), 4.00 (s, 3H), -12.87 (s). *°C
NMR (125 MHz, CDCl,): all signals represent 1C except noted, ¢: 184.63,
184.49, 184.42, 184.37, 184.25, 184.20, 184.17, 183.97, 160.40, 160.37,
158.81, 158.77, 155.55, 155.50, 150.03, 149.76, 149.73, 149.68, 149.66,
149.62, 149.60, 149.59, 149.57, 149.55, 149.46, 149.43, 149.40, 149.36,
149.31, 149.27, 148.30, 148.29, 148.27, 148.23, 148.20, 148.18, 148.15,
147.91, 147.90, 147.39, 147.29, 147.27, 147.11, 147.01, 146.88, 146.69,
146.53, 146.35, 146.23, 146.21, 146.06, 146.01, 145.83, 145.76, 145.70,
145.63, 145.53, 145.45, 145.43, 145.34, 145.25, 145.20, 145.16, 144.89,
144.81, 144.71, 144.67, 144.64, 14455, 144.49, 144.47, 144.42, 144.34,
144.30, 144.26, 143.72, 143.69, 143.65, 143.50, 143.43, 143.42, 143.39,
143.34, 143.31, 143.27, 142.85, 142.69, 142.60, 142.49, 142.47, 141.75,
141.73, 141.59, 141.55, 141.05, 140.90, 140.68, 140.66, 140.44, 139.78,
139.76, 136.82, 136.66, 136.57, 136.49, 136.47, 136.32, 135.96, 135.81,
131.82, 131.17, 129.60, 129.58, 129.24, 127.74, 127.70, 127.64, 127.33,
126.95, 126.66, 113.69, 78.31, 78.26, 77.60, 77.55, 55.69.
ESI-FT-ICR-HRMS: Cz3H14N3Os (M + H') caled 1028.0877, found
1028.0867. C145H27NsO1, (2M + H") caled 2055.1682, found 2055.1590.

4 2a, 3a, 4a Ar = 4-'Bu-CgH,-, 2a 24% 3a 60%
2b, 3b, 4b Ar = 4-MeO-CgH,- 2b 29% 3b 59%

Acetic acid (15 drops, 288mg) and diaminobenezene (58 mg, 0.52
mmol) were added to a solution of 4a (103 mg, 0.0978 mmol) in CH,ClI,
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(60 mL) at room temperature. After 14 h, the reaction mixture was
washed with water and extracted with dichloromethane three times. The
dichloromethane extraction solutions were combined and dried with
anhydrous sodium sulfate, and chromatographed on a silica gel column
eluting with dichloromethane/ethyl acetate (40:1). The solution was
concentrated, and chromatographed again on a silica gel column eluting
with dichloromethane. The first band was collected and evaporated to
give 2a (27 mg, 0.023 mmol, 24%). The second band was eluted with
dichloromethane/ethyl acetate (100:1) and evaporated to give 3a (68 mg,
0.059 mmol, 60%).

Acetic acid (6 drops, 115 mg) and diaminobenezene (17 mg, 0.16
mmol) were added to a solution of 4b (15 mg, 0.013 mmol) in CH,CI,
(10 mL) at room temperature. After 14 h, the reaction mixture was
washed with water and extracted with dichloromethane three times. The
dichloromethane extraction solutions were combined and dried with
anhydrous sodium sulfate, and chromatographed on a silica gel column
eluting with dichloromethane/ethyl acetate (20:1). The solution was
concentrated, and chromatographed on a silica gel column eluting with
dichloromethane/ethyl acetate = 100:1. The first band was collected and
evaporated to give 2b (4 mg, 0.004 mmol, 29%). The second band was
collected and evaporated to give 3b (8 mg, 0.008 mmol, 59%).
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name

15050388_20150511_000001.d

Acquisition Date

2015/5/11 15:44:01

Sample sjh-Ac Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 15050388_20150511_000001 0. +MS)|
x107 1180.21921
1.09
1162.?0?33
0.84
064
0.4
|
1075.71192
1048 77156 1115.61261
0.2 4
Ar = 4-Bu-CgHy- 1325 83806
113765262 121817348 126866102
0.0-
1050 1100 1150 1200 1250 1300 miz

Meas. miz | _Formula miz _err [mDa] err m] mSigma rdb e Con N-Rule

116220733 5804347 CBZHZ2ENSOS 116220850 1 10 134 715 even

1180.21821 10191466 CE2H3ONSOE 118021906 -0.1 01 893 705 even o

Bruker Compass DataAnalysis 4.0 printed: 2015/7113 16:12:28 Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report
Analysis Info
Analysis Name 15050435_20150713_000002.d Acquisition Date 7/13/2015 4:52:52 PM
Sample SJH-AC1 Instrument Bruker Apex IV FTMS
Comment ESlI Positive Operator Peking University
1162.20818
15
1.0
05
Ar = 4-Bu-CgH,-
120 Tato 1m0 1150 160 BT MR T T AT AT T miz
Moas. miz | Formula Score miz_err[mDa] e [ppm] mSigma rdb e Cont N-Rule
11622088 1803416 CBZHIZBNG505 10000 116220850 03 03 191 715 even ok
Bruker Compass DataAnalysis 4.0 printed: 7/13/2015 4:54:02 PM Page 10of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 15051019_20150527_000001.d Acquisition Date 5/27/2015 2:52:30 PM
Sample 1 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Inlens?. 15051019_20150527_000001.4: +MS|
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Bruker Compass DataAnalysis 4.0

printed: 5/27/2015 2:54:35 PM Page 1 of 1
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 15051019_20150527_000003.d Acquisition Date 5/27/2015 3:01:54 PM
Sample 3 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
\ntens?. 15051018_20150527_000003.d, +MS}
x10
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11361556
15 T
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o I P Y R & Al | " L A A i
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Meas. miz | Formula Score miz e [mDa] e [ppm] mSigma rdb e Conf N-Rule
1136.15563 14971659 CT7OH2ZNSO6 100.00 1136.15846 08 o7 19 715 even ok

Bruker Compass DataAnalysis 4.0 printed: 5/27/2015 3:02:57 PM Page 1 of 1

S12



88°Cl—

00°0—

Ar = 4-'Bu-CgH,-
solvent: CDCl 3

8§F°Y:
8191
£€9°/1
G9°/1
GL' 2
L1 2]
8.°L
0821
182
£6' 2
G561
zo'g/
80°8/
0L'8]

-

e

i

Z18
vig!

i

-22°0)

~61'6

160
egL
202
18)
17670
'v6°L

-8 -10 -12 -14

-6

1 -2

7 6 5 4 3 2

9 8

1

98'cl-—

sl

94
81
08" .1
rA: WA
8°L1
06°Z
2619
¥6° L
€084
S0°8
128
€28
9¢°8

s

]

—h

8¢8

grease

.d.D

@]

T ™

© 0

0 o

5 =

o g

+ 2

o ©

I

< 5

=

[=]

w

3

=

.m -
(]

5§ =
o
=

~00°6

0L
66°L
0c’L
140"
'60°C
0Lt

-8 -10 -12 -14

-6

2

8 7 6 5 4 3 2

1"

S13



€8°¢l—

i p
LLL
6LL
£8'L1
$8'L
06°L1
16°L1
£6°L1
66'LY
10'8
zz'8
ST'8
87’8
5e'8
188

4-'Bu-CgH,-

Ar=

CeD4Clz

solvent:

A

—8v'lL

—00'6

£8°0
vi'L
16’0

oL'L
100}
80°C
8’0
G0°L

kwo._‘

-8 -10 -12 -14

-6

-2

8 7 6 5 4 3 2

9

11

LY'1E

CERE
v9'peL-
82'5ZH
08'22}1
21821
£€'8zl |
58T}
€1°62H
81'6C}1
8¢°6CH1
85°62h1
S9'6Ch1
29'0€ 11
28'0€1
68°0€11
Z0'LE M
62'1EH
ZrhEL
1S°1E M
29'Shh
MR
£v'ovl
05'9v11
96°9V11
80°Lbh1

8L'LYl+ W

CDsQD

4-'Bu-CgHy-

Ar=

saolvent: CgD«ChL/ CD-0D

98'Lrl
06°'Lvl
86'Lvl

ST6vly

62671
SE'6V1-
8611
Y6Vl
69°6¥1 1
6¥'LSL
L6°GSL

ﬁcc.wwr

9l 'v8i

¥.'091-
00°'v8L
91'v8L
6v'v8lL

6¥'v8L—

8v'LL

0

10

90 80 70 60 50 40 30 20

170 150 130 110

190

S14



Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 15060737_20150617_000001.d Acquisition Date 6/17/2015 3:09:22 PM
Sample zqytbulinbeneran-A Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens J 15060737_20150617_000001.: +MS|
*10¢
105413781

1.0

0.8

0.6

0.4

— [y
Ar = 4-'Bu-CgH,-
02 107214705
113419256
890 67947 k 126332002
0.0 § T T v gy sy T v e T
900 950 1000 1050 1100 1150 1200 1250 1300 miz
_Meas. miz | _Formula Score __miz_err[mDa] e [ppm] mSigma  rdb e Conf N-Rule
105413781 104314216 CTEH20M3C5 10000 1054.13875 19 18 25 BBS even ok

Bruker Compass DataAnalysis 4.0 printed: 6/17/2015 3:10:55 PM Page 1 of 1

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 15060737_20150617_000001.d Acquisition Date 6/17/2015 3:09:22 PM
Sample zqytbulinbeneran-A Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
'.Nenss. 15060737_20150617_000001.0. +MS)
w10
2108.28615
44
34
210737494
I
24
2127.27260
Ar = 4-Bu-CgH,- :
14
i st Y MJ i biuhavulhan
o4 1 : MYy m " Wn | L I
1850 2000 2050 2100 2150 2200 miz
Meas. miz | Formula Score m/z_err [mDa] err [ppm] mSigma  rdb e  Conf N-Rule
105413781 104314216 CT6H20N3 OS5 100.00 1054.13875 1.9 1.8 25 685 even ok
2107.27494 247388 C152H39NG60O10 10000 2107.27222 =27 -1.3 503 1365 even ok
Bruker Compass DataAnalysis 4.0 printed: 6/17/2015 3:18:08 PM Page 1 of 1

S15



18¢Cl—

00°0—

828"
SL°L
L°L
8L°L
18'L

Ar = 4-MeO-CgH,-

solvent CDCly

grease

water

08
08
60°8
1 S
5’8
9lL'8
618

~08°0

=00'¢

(1670
€02
T2
796t

'sZ'e

-12 -14

-10

9 8 7 6 5 4 3 2 1

11

69°SS

5141

09241

92'8.1
69°SHH ]
99'9Z}1
$6'9211
0L'L2L
vL'L2)
vZ'6211
856211
09621
LLbel
z8'kEl
Ly'9gl

g

8.'6¢l
99°0F1L

LYl
LE'EPL]
rAda4h
SP'EPL]
05l
PE bl
SS L1
€8'SYl
90971
16°LYL
8L'8vl
0Z'8¥L
62'8¥L
0¢'8¥lL
sr'evl]
ov'6¥lL
1S'6¥L-
656V
09'6V1-
99'6V1
896Vl
9.'6¥L
GG'GGL
18°861

Ar = 4-MeO-CgHy-

solvent CDCly

A —r T

L2091

SSTLL~
09°2L7

9C'8.L~
Le8L”

16°¢€8l

LL'P8IA
0Z'¥8
szveL’
LEv8L
Zr'rsl
6v'v8l
£o'p8L~

77.6

78.0

78.4

| ’ ‘ IxM || ”l " grease ’

-20

60 40 20

80

110

140

170

200

230

S16



Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name

15060027_20150601_000002.d Acquisition Date 6/1/2015 2:51:39 PM

Sample zqy-ome-linbeneranmainpro1-HOAC Instrument Bruker Apex IV FTMS
Comment ESI Positive QOperator Peking University
lntens? 15060027 _20150601_000002.0. +M3)
10
1028.08673
4
3
2 1046.09377
1
Ar = 4-MeO-CgH,-
1014"“??"'3 \ " l { 106110881 1075.70782
950 1000 1010 1020 1030 1040 " 1050 1060 1070 1080 miz
Meas. miz | Formula Score miz_ em[mDa] err [ppm] mSigma rdb e Coni N-Rule
1028.08673 41782120 CTIH14N3IO6 10000 1028.08771 1.0 1.0 179 685 even ok
1046.00377 18917262 CTIHIEN3IOT 10000 104609828 4.5 4.3 60 B7.5 even ok
Bruker Compass DataAnalysis 4.0 printed: 6/2/2015 3:32:45 PM Page 1 of 1

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name

15060027_20150601_000002.d Acquisition Date 2015/6/1 14:51:39

Sample zqy-ome-linbeneranmainpro1-HOAC Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 15080027 _20150601_000002.d: +MS|
x109 2056.16508
5
207417621
4
Ar
2055.1
34
84
5 Ar = 4-MeO-CgH,-
2025.23317
1
0 T T T T T T T T T
1880 2000 2020 2040 2080 2080 2100 2120 2140 miz
Meas. m/z | Formula Score miz__err [mD. m] mSigma rdb e~ Con_N-Rule
1028.08673 41782120 CT3H14N3 06 100.00 1028.08771 1.0 10 179 B85 even ok
1046.09377 18917262 CT3IHI1EN3O7 100,00 1045609828 45 43 B0 B7S5 even ok
2055.15897 304850 C 146 H27 N60O 12 100.00 2055.16815 9.2 4.5 708 136.5 even ok
2073.16984 256162 C 146 H29N60O 13 100.00 2073.17871 8.9 43 90.0 1355 even ok
Bruker Compass DataAnalysis 4.0 printed: 2015/6/11 16:18:10 Page 1 of 1
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'H NMR spectra for water encapsulation and release and D,0 exchange with 4a

(the experiments were carried out in CDCl; in a sealed flask)
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'H NMR spectra for addition of o-diaminobenzene to 4a and dehydration of
2a and 3a with Na,SO, (the experiments were carried out in CDCl; in a sealed flask)
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The above sample was treated with Na,S0, for 16 h at80 °C
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'H NMR spectra for dehydration of 3a with Na,SO,

(the experiments were carried out in CDCl; in a sealed flask)
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The above sample was treated with
Na,$0,4for 16 h at 80 °C
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3a still contains 79% water after !
purification of the above Na;$0, treated
sample
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