Electronic Supplementary Material (ESI) for ChemComm.
This journal is © The Royal Society of Chemistry 2019

Supporting Information S-1-

Highly diastereoselective [5+1] annulation to 2,2,3-
trisubstituted tetrahydroquinoxalines via intramolecular
Mannich-type trapping of ammonium ylides

Xiao-Yu Guan, ? Min Tang, ¢ Zhang-Qin Liu, #* WenHao Hu *

@ Key Laboratory of Applied Chemistry of Chongqing Municipality, College of Chemistry and
Chemical Engineering, Southwest University, Chongqing 400715, China

b College of Chemistry and Pharmaceutical Engineering, ChongQing Industry Polytechnic
College, Chongging, 401120, China

¢ School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510006, China

E-mail: liuzq999@swu.edu.cn; huwh(@cioc.ac.cn

Supplementary Information

Table of Contents

1. General INOrMALtION .....cceeeeereeeceneceserseecsseccsecsssesssessssssssssssssssessse 2

2. General procedure for Rh,(OAc),-catalyzed reaction of diazo

compounds 1 and ortho-Aminophenyl iImines 2: ........cccecereccnnnnnces 2
3. Notes and References .........ceeeeevcveeeccssnerecsisnnenccssnnnecsssnnenccsanns 2
4. Characterization data of products...........eiceccesccvsnnerecccsssssnnnsenes 3
5. NMR spectra of products........eeiccccsccssnnnrecccssssssnsssessssssssnssssnes 8

6. X-ray diffraction parameters and data for syn-3n.................. 28


mailto:liuzq999@swu.edu.cn
mailto:huwh@cioc.ac.cn

Supporting Information S-2-

1. General Information

All moisture sensitive reactions were performed under an argon atmosphere in a
well-dried reaction flask. Dichloromethane (CH,Cl,), 1,2-dichloroethane
(CICH,CH,Cl) and chloroform (CHCIl;) were freshly distilled over calcium hydride,
toluene from sodium benzophenone Ketyl, respectively, prior to use. 'H NMR, '3C
NMR spectra were obtained utilizing a Bruker 300 MHz instrument and reported in
CDCl;. 'H and BCNMR chemical shifts are reported in ppm relative to either TMS
("H) (8 = 0 ppm) as an internal standard or the residual solvent peak ('*C) (8 = 77.00
ppm). Chemical shifts are reported in parts per million as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br =broad).
HRMS (ESI) Mass spectra were recorded on IonSpec FT-ICR mass spectrometer. All
commercially available reagents were directly used as received from vendors, unless
otherwise stated. Diazo compounds 1!, 2aa, 2ab, 2a-2m!?l were prepared according

to the literature.

2. General procedure for Rh,;(OAc),-catalyzed reaction of
diazo compounds 1 and ortho-Aminophenyl imines 2:

To the mixture of ortho-Aminophenyl imines 2 (0.1 mmol) and Rh,(OAc), (1
mol%) in 2 mL of dichloromethane, diazo compound 1 (0.15 mmol) in 2 mL of
dichloromethane was added over 1 h via a syringe pump under argon at 40°C. After
completion of the addition, the reaction mixture was further stirred at 40°C until
completion determined by TLC. Then, solvent was removed, and a portion of crude
product was subjected to 'H NMR analysis for determination of the product ratio. The
crude product was purified by flash chromatography on silica gel using petroleum

ether/ethyl acetate as eluent to give the corresponding products 3.

3. Notes and References

1) Doyle, M. P., Mckervey, M. A. and Ye, T. Modern Catalytic Methods for
Organic Synthesis with Diazo Compounds; Wiley: New York, (1998).

2) D. M. Boghaei and S. Mohebi, Tetrahedron, 2002, 58, 5357-5366.



Supporting Information S-3-

4. Characterization data of products

rel-(2R,3R)-methyl3-(2-hydroxyphenyl)-2-phenyl-1,2,3,4-
tetrahydroquinoxaline-2-carboxylate (3a). Light yellow solid
N (27 mg, 75% yield), m.p. 175-176 °C. '"H NMR (300 MHz,
:@ CDCl;) (16 8.60 (s, 1H ), 7.57-7.54 (m, 2H ), 7.34-7.31 (m, 3H),
@ N 6.92-6.57 (m, 8H ), 5.30( s, 1H ), 5,19 (s, I1H ), 4.07 (s, 1H),
CH 3.63 (s, 3H ); 3C NMR (75MHz, CDCls) ¢ 172.1, 155.3, 139.9,
131.7, 130.0, 129.2, 129.0, 128.8, 128.4, 126.3, 125.1, 120.9, 119.9, 119.7, 117.7,
117.3, 115.1, 65.1, 57.8, 53.0; HRMS: calcd for C,H,(N,NaO;5: 383.1372; found:
383.1366 [M+Na]"

MeOOC'"

rel-(2R,3R)-methyl3-(2-hydroxyphenyl)-2-(4-methoxyphenyl)-
1,2,3,4-tetrahydroquinoxaline-2-carboxylate  (3b). Yellow
solid (26 mg, 67% yield), m.p. 166-167 °C. '"H NMR (300 MHz,
CDCl;) [0 7.47-7.44 (m, 2H ), 7.11-6.57 ( m, 10H ), 5.25 ( s,
IH), 5.14 (s, 1H ), 4.11 (s, 1H ), 3.77 (s, 3H ), 3.62 (s, 3H);
3C NMR (75MHz, CDCl3) 6 172.2, 159.4. 155.3, 131.8, 130.0,
129.2, 129.0, 127.5, 125.1, 120.9, 119.6, 117.6, 117.3, 115.1, 114.1, 64.6, 57.9, 55.2,
52.9; HRMS: calcd for C,3H,,N,NaOy: 413.1477; found: 413.1472 [M+Na]*

rel-(2R,3R)-methyl2-(4-bromophenyl)-3-(2-hydroxyphenyl)-
1,2,3,4-tetrahydroquinoxaline-2-carboxylate (3c). Yellow solid
(27 mg, 63% yield), m.p. 173-174 °C. '"H NMR (300 MHz,
CDCl;) 16 7.45 (s,4H),7.11 (s, 1H ), 6.96-6.53 (m, 7H ), 5.29
(s, IH), 5.13 (s, 1H), 4.11 (s, IH), 3.62 (s, 3H ); 3C NMR
(75MHz, CDCl;) ¢ 171.6, 154.9, 139.2, 131.9, 131.0, 130.3,
129.2, 129.1, 128.2, 125.3, 122.5, 120.7, 120.2, 120.0, 117.6,
116.8, 115.2, 65.0, 57.0, 53.1; HRMS: calcd for C,,H;9BrN,;NaOs: 461.0477; found:
461.0471 [M+Na]*

rel-(2R,3R)-methyl2-(3-bromophenyl)-3-(2-hydroxyphenyl)-
1,2,3,4-tetrahydroquinoxaline-2-carboxylate (3d). Yellow
solid (30 mg, 70% yield), m.p. 158-159 °C. '"H NMR (300 MHz,
CDCl;) 10 8.03 (s, 1H ), 7.75 (s, 1H ), 7.46-7.42 ( m, 2H ),

7.19-7.12 (m, 2H ), 6.94-6.54 (m, 7H ), 5.29 (s, IH), 5.14 (s,
©\OH 1H), 4.13 (s, 1H), 3.63 (s, 3H); 3C NMR (75MHz, CDCl;) ¢
171.6, 158.9, 154.9, 142.5, 131.5, 131.0, 130.2, 130.1, 129.6,
129.2, 125.2, 125.1, 122.9, 120.8, 120.2, 120.0, 117.6, 116.9, 115.2, 65.0, 57.0, 53.2;
HRMS: caled for Cy,H9BrN,;NaOj3: 461.0477; found:461.0472 [M+Na]*
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rel-(2R,3R)-methyl2-(3-chlorophenyl)-3-(2-hydroxyphenyl)-
1,2,3,4-tetrahydroquinoxaline-2-carboxylate (3e). Yellow solid
(29 mg, 75% yield), m.p. 150-151 °C. 'H NMR (300 MHz,
CDCl,) 1o 8.86 (s, 1H ), 7.52-7.50 ( m, 2H ), 7.36-7.31 ( m, 3H
), 7.07-7.05 (m, 1H ), 6.85-6.57 (m, 6H ), 5.20 (s, IH ), 5.18 (s,
1H ), 4.05 (s, 1H), 3.66 ( s, 3H ); 3C NMR (75MHz, CDCls) 6
171.7, 156.3, 154.3, 1394, 131.7, 129.5, 129.1, 129.0, 128.6,
126.2,124.4,122.9,121.4,119.9, 119.1, 117.7, 115.4, 112.3, 65.0, 58.3, 53.1; HRMS:
caled for C»,H 9CIN,NaO;: 417.0982; found: 417.0976 [M+Na]*

rel-(2R,3R)-methyl3-(2-hydroxyphenyl)-6-methyl-2-phenyl-
’ 1,2,3,4-tetrahydroquinoxaline-2-carboxylate (3f). Yellow
N:©\ solid (23 mg, 63% yield), m.p. 182-183 °C. 'H NMR (300

ooC'
Me MHz, CDCl3) (6 8.79 (s, 1H ), 7.56-7.53 ( m, 2H ), 7.33-7.30

@ N (m, 3H), 6.91-6.67 (m, 6H ), 6.37 (s, IH), 5.28(s, 1H),

OH 5,07 (s, 1H), 4.03 (s, 1H), 3.61 (s, 3H), 2.14 (s, 3H); 13C

NMR (75MHz, CDCls) ¢ 172.1, 155.4, 139.9, 130.1, 129.4, 129.3, 129.1, 128.9,

128.8, 128.3, 126.3, 125.1, 121.4, 119.8, 117.8, 117.7, 115.2, 65.2, 58.2, 52.9, 20.6;
HRMS: calcd for Cp3H»,N,NaOs5: 397.1528; found: 397.1523 [M+Na]*

rel-(2R,3R)-methyl3-(2-hydroxyphenyl)-6-nitro-2-
phenyl-1,2,3,4-tetrahydroquinoxaline-2-carboxylate (3g).
Yellow solid (34 mg, 85% yield), m.p. 194-195 °C. 'H
NMR (300 MHz, CDCl,) [16 7.71-7.68 (m, 1H ), 7.67-7.56
@ (m,2H), 7.36-7.31 (m, 4H ), 7.12-7.10 ( m, 2H), 6.84-6.79
OH (m,3H),6.57 (s, 1H ), 6.04 (s, 1H ), 5.57 (s, 1H), 4.46 (
s, 1H), 3.62 (s, 3H); 3C NMR (75MHz, CDCl;) 6 171.1, 153.7, 140.2, 139.6, 137.7,
129.6, 128.9, 128.5, 127.5, 126.3, 125.7, 1209, 117.2, 116.7, 112.4, 111.0, 65.1, 53.2,
52.9; HRMS: calcd for C,,H9N3NaOs: 428.1222; found: 428.1217 [M+Na]*

rel-(2R,3R)-methyl6-benzoyl-3-(2-hydroxyphenyl)-
2-phenyl-1,2,3,4-tetrahydroquinoxaline-2-
MeOOC!"" carboxylate (3h). Yellow solid (38 mg, 83% yield),
N m.p. 199-200 °C. '"H NMR (300 MHz, CDCl;) [
H

@LOH o 7.69-7.66 (‘m, 2H ), 7.58 (m, 2H ), 7.48 ( m, 2H ),

7.43-7.34 (m, 6H ), 7.09 ( m, 3H ), 6.82 ( m, 3H ),
579 (s, 1H),5.45 (s, 1H),4.24 (s, 1H), 3.63 (s, 3H); >*C NMR (75MHz, CDCls)
0195.5,171.5, 154.5, 140.3, 138.7, 136.8, 131.3, 129.5, 129.2, 128.98, 128.94, 128.5,
128.1, 127.96, 127.92, 126.0, 125.7, 125.2, 120.4, 118.9, 117.0, 113.0, 65.1, 54.6,
53.1; HRMS: calcd for C,9H,4N,>NaQOy: 487.1634; found: 487.1628 [M+Na]*
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rel-(2R,3R)-methyl3-(2-hydroxy-4-methoxyphenyl)-2-
phenyl-1,2,3,4-tetrahydroquinoxaline-2-carboxylate (3i).

ZT

Yellow solid (30 mg, 77% vyield), m.p. 145-146 °C. 'H

Me0oC™ j@ NMR (300 MHz, CDCl;) (16 7.54-7.51 (m, 2H ), 7.36-7.26
Q N (m,3),6.76-6.22 (m, 7H), 5.20 (m, 2H ), 3,71 (s, 3H ),
HyCO OH 3.64 (s. 3H); 13C NMR (75MHz, CDCl3) 6 172.17, 160.35,

156.7, 139.7, 131.7, 130.2, 128.8, 128.3, 126.3, 120.9,
119.8, 117.2, 1152, 106.0, 102.8, 65.3, 58.2, 55.1, 53.0; HRMS: calcd for
Cy3sHyoNoNaOy: 413.1477; found: 413.1472 [M+Na]*

rel-(2R,3R)-methyl3-(2-hydroxy-5-nitrophenyl)-2-phenyl-
1,2,3,4-tetrahydroquinoxaline-2-carboxylate (3j). Yellow
solid (38 mg, 95% yield), m.p. 190-191 °C. '"H NMR (300
MHz, CDCl;) [16 10.86 (s, 1H ), 8.00 (m, 1H ), 7.84 (m, 1H
), 7.51-7.48 (m, 2H ), 7.37-7.34 (m, 3H ), 6.90-6.83 ( m, 3H
), 6.67- 6.68 (m, 2H ), 532 (s, 1H ), 5.23 (s, 1H ), 4.01 (s,
1H ), 3.73 (s, 3H ); 3C NMR (75MHz, CDCl3) ¢ 171.1, 162.9, 140.1, 138.5, 132.4,
129.2, 129.0, 127.9, 126.1, 125.7, 125.4, 124.7, 123.3, 123.0, 120.1, 119.4, 118.1,
115.8, 64.6, 59.6, 53.3; HRMS: calcd for Cy,H 9N3;NaOs: 428.1222; found: 428.1217
[M+Na]*

rel-(2R,3R)-methyl3-(5-bromo-2-hydroxyphenyl)-2-phenyl-
1,2,3,4-tetrahydroquinoxaline-2-carboxylate (3k). Yellow

H solid (35 mg, 81% yield), m.p. 168-169 °C. 'H NMR (300

j@ MHz, CDCLy) (15 8.99 (s, 1H ), 7.51-7.48 (m, 2H ), 7.37-7.33

Br\@‘ N (m, 3H),7.22-7.18 (m, 1H ), 6.94-6.93 (m, 1H ), 6.80-6.60 (
o m, SH ), 5.16 (s, 2H ), 4.04 (s, 1H), 3.67 (s, 3H ); 3C NMR

(75MHz, CDCl;) 0 171.7, 154.9, 139.2, 132.1, 131.9, 131.7,
129.5, 128.9, 128.6, 126.4, 126.2, 121.5, 120.0, 119.6, 117.7, 115.4, 111.5, 65.0, 58.8,
53.1 ; HRMS: caled for C»,H 9BrN,NaOs: 461.0477; found: 461.0471 [M+Na]*

rel-(2R,3R)-methyl3-(5-chloro-2-hydroxyphenyl)-2-phenyl-
1,2,3,4-tetrahydroquinoxaline-2-carboxylate (31). Yellow

ZT

e00e: solid (31 mg, 80% yield), m.p. 159-160 °C. 'H NMR (300

c Nj@ MHz, CDCl3) (6 8.04 (s, 1H), 7.59 (s, 1H ), 7.42-7.42 ( m,

\@L H 1H ), 7.27-7.24 (m, 2H ), 7.12 (m, 1H ), 6.95-54 ( m, 7H),
(0]

H 530 (s, 1H),5.14 (s, 1H), 4.11 (s, 1H), 3.63 (s, 3H ); 13C
NMR (75MHz, CDCl3) 0 171.6, 154.9, 142.2, 134.8, 131.0, 130.1, 130.0, 129.2,
128.6, 126.7, 124.7, 120.8, 120.2, 120.0, 117.6, 116.9, 115.2, 65.1, 57.0, 53.2; HRMS:
calcd for C»,H 9CIN,NaO;: 417.0982; found: 417.0976 [M+Na]*
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rel-(2R,3R)-methyl6-benzoyl-3-(2-hydroxy-5-
H nitrophenyl)-2-phenyl-1,2,3,4-
N O O tetrahydroquinoxaline-2-carboxylate (3m). Yellow
O2N o N:‘\N/‘ solid (38 mg, 75% yield), m.p. 216-217 °C. 'H NMR
\©\OHH o (300 MHz, CDCl5) [16 10.63 (s, 1H ), 8.15-8.14 ( m,
1H), 7.72 (m, 1H ), 7.46-7.41 ( m, 4H ), 7.28-7.10 (
m, 6H ), 6.94-6.75 (m,4H ), 6.50 (s, 1H ), 5.43 (s, 1H ), 4.62 (s, 1H ), 3.38 (s, 3H);
3C NMR (75MHz, CDCl;) 6 194.7, 170.1, 161.0, 140.8, 139.6, 138.5, 135.5, 130.5,
129.1, 128.8, 128.1, 127.6, 127.5, 127.3, 126.9, 125.3, 124.0, 123.7, 123.0, 115.6,

114.8, 112.2, 64.0. 52.3, 50.2; HRMS: calcd for C,o0H,3N3NaOg: 532.1485; found:
532.1480 [M+Na]*

MeOOC"

rel-(2R,3R)-methyl3-(2-hydroxy-5-nitrophenyl)-6-
H nitro-2-phenyl-1,2,3,4-tetrahydroquinoxaline-2-
N carboxylate (3n). Yellow solid (41 mg, 91% yield), m.p.
O,N N:©\No 225-226 °C. '"H NMR (300 MHz, CDCls) [16 8.20 ( s,
\©\ H > 1H), 7.96-7.93 (m, 1H ), 7.63-7.62 (m, 1H ), 7.58-7.55
OH (m,2H), 7.34-7.23 (m, 4), 6.97-6.89 (m, 2H ), 6.32 (s,
1H), 5.58 (s, 1H ) 3.61 (s, 3H ); *C NMR (75MHz, CDCl;) ¢ 170.1, 161.2, 140.5,
140.3, 139.5, 137.1, 129.2, 128.8, 128.4, 127.1, 125.4, 124.8, 123.0, 117.0, 115.5,
112.5, 110.1, 64.6, 53.1, 51.3; HRMS: calcd for C,HsN4NaO;: 473.1073; found:
437.1068 [M+Na]*

MeOOC'"

rel-(2R,3R)-methyl3-(5-bromo-2-hydroxyphenyl)-6-
H nitro-2-phenyl-1,2,3,4-tetrahydroquinoxaline-2-
N:©\ carboxylate (30). Yellow solid (32 mg, 67% yield), m.p.
NO

Br 203-204 °C. 'H NMR (300 MHz, CDCl;+DMSO) 1

\@L N 2932 (s, 1H), 7.37-7.31 (m, 3H ), 7.11-6.97 ( m, 6H ),

OH 6.86-6.76 (m, 2H ), 6.56-6.53 (m, 1), 5.41 (s, IH) 3.31 (

s, 3H ); 13C NMR (75MHz, CDCl;+DMSO0) 6 169.9, 153.7, 140.6, 138.3, 137.2,

130.2, 129.5, 128.9, 128.0, 127.4, 125.3, 116.6, 115.5, 111.8, 110.5, 108.4, 63.9, 52.1,
49.7, HRMS: calcd for C»,H;3BrN3;NaOs: 506.0328; found: 506.0322 [M+Na]*

rel-(2R,3R)-methyl6-benzoyl-3-(5-bromo-2-
hydroxyphenyl)-2-phenyl-1,2,3,4-

ZT

MeOOC O tetrahydroquinoxaline-2-carboxylate (3p). Yellow
Br\©\\' N solid (33 mg, 61% yield), m.p. 210-211 °C. 'H NMR
OHH o (300 MHz, CDCl3) [0 9.23('s, 1H ), 7.60-7.55 ( m, 4H

), 7.36-7.23 (m, 8H ), 6.84-6.68 (m, 4H ), 6.06 (s, 1H
), 5.50( s, 1H ), 3.52 (s, 3H ); 3C NMR (75MHz, CDCL3) 6 195.2, 170. 7, 154.1,
141.1, 138.8, 135.7, 130.8, 130.6, 129.7, 129.5, 129.2, 129.1, 128.4, 127.8, 127.7,
127.6, 127.4, 125.6, 124.0, 117.1, 1163, 111.3, 64.4, 52.6, 51.3; HRMS: caled for
CaoH,3BrN,NaOy: 565.0739; found: 565.0734 [M+Na]*
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HsCQ rel-(2R,3R)-methyl6-benzoyl-3-(2-hydroxyphenyl)-2-
(4-methoxyphenyl)-1,2,3,4-tetrahydroquinoxaline-2-
carboxylate (3q). Yellow solid (34 mg, 70% yield), m.p.

e H
Meooe 208-209 °C. 'H NMR (300 MHz, CDCl3) (16 7.78 (s, 1H
N
H
(6]

@ ), 7.69-7.66 (m, 2H ), 7.66-7.26( m, 6H ), 7.09-7.07 ( m,

OH 3H ), 6.87-6.69 (m, SH ), 5.83 (s, 1H ), 5.44( s, 1H),
431 (s, 1H),3.77 (s,3H), 3.60 (s, 3H); *C NMR (75MHz, CDCls) 6 195.7, 171.7,
159.5, 154.5, 138.7, 136.8, 132.4, 131.3, 129.5, 129.4, 128.7, 127.9, 127.8, 127.7,
127.2,126.0, 125.1, 120.2, 118.5, 116.7, 114.2, 112.8, 64.5, 55.2, 54.1, 53.0; HRMS:
caled for C30HpsN,NaOs: 517.1739; found:517.1734 [M+Na]*

HyCO rel-(2R,3R)-methyl3-(2-hydroxyphenyl)-2-(4-
methoxyphenyl)-6-methyl-1,2,3,4-tetrahydroquinoxaline-2-
carboxylate (3r). Yellow solid (32 mg, 80% yield), m.p. 169-
170 °C. 'H NMR (300 MHz, CDCl3) (16 8.79 (s, 1H ), 7.46-
@ 743 (m,2H), 7.11-6.37(m, 9H ), 5.16 (s, 1H ), 4.95 (s, 1H),

OH 4,00 (s, 1H), 3.77 (s, 3H), 3.61 (s, 3H), 2.14 (s, 3H); 1BC
NMR (75MHz, CDCly) ¢ 172.3, 159.4, 155.4, 131.7, 130.1,
129.5,129.3, 129.0, 127.6, 125.2, 121.4, 119.8, 117.8, 117.7, 115.2, 114.1, 64.7, 58 .4,
55.2, 52.9, 20.6;HRMS: calcd for C,yHuN,NaOy4: 427.1634; found: 427.1628
[M+Na]*

H,CO rel-(2R,3R)-methyl3-(5-bromo-2-hydroxyphenyl)-2-(4-
methoxyphenyl)-1,2,3,4-tetrahydroquinoxaline-2-
carboxylate (3s). Yellow solid (30 mg, 65% yield), m.p. 182-
183 °C. 'TH NMR (300 MHz, CDCl3+ DMSO) 16 9.24 (s, 1H),
7.43-7.33 ( m, 3H ), 6.99-6.96( m, 1H ), 6.73-6.23( m, 7H ),
534 (s, 1H),5.30 (s, 1H),4.37 (s, 1H), 3.63 (s, 3H ), 3.45(
s, 3H); 3C NMR (75MHz, CDCl3) ¢ 171.26, 158.8, 154.1,
133.0, 130.3, 129.4, 127.0, 118.8, 118.6, 117.1, 114.8, 114.2, 113.6, 111.0, 63.6, 54.8,
52.4, 52.3; HRMS: calcd for Cp3H,;BrN,NaOy: 491.0582; found: 491.0577 [M+Na]*

MeO rel-(2R,3R)-methyl3-(2-hydroxy-5-nitrophenyl)-2-(4-
methoxyphenyl)-1,2,3,4-tetrahydroquinoxaline-2-
carboxylate (3t). Yellow solid (37 mg, 86% yield), m.p. 197-
198 °C. '"H NMR (300 MHz, CDCls+ DMSO) (16 10.58 (s, 1H
), 8.16 (s, 1H), 7.69-7.67 (m, 1H ), 7.32-7.30 (m, 2H ), 6.70-
6.09 (m, 7H ), 5.50 (s, 1H ), 5.32 (s, 1H ), 4.38 (s, 1H), 3,51
(s,3H),3.31 (s, 3H); BC NMR (75MHz, CDCl;+DMSO) ¢
170.6, 161.0, 158.5, 139.6, 132.8, 129.8, 129.7, 128.0, 126.7, 123.8, 123.7, 118.5,
118.3, 114.7, 114.2, 114.0, 113.3, 63.1, 54.6, 51.9, 50.8; HRMS: calcd for
Cy3H,1N3NaOg: 458.1328; found: 458.1323 [M+Na]*




Supporting Information

5. NMR spectra of products

axy-070411 .
SBLRBLSTRATLYRL239-223% 8 2 8
H ERBYSIKTSITESRE3NRERNER R & i
2 Bhfonmmnd B8R0 RBBERE 3 3 a Current Data Parameters
L e e - - - R BT T R R RV RS - 1399-guy-255
EXPNO 1
\&N\\WJ&@// PROCND 1
72 - Acquisition Parameters
Date_ 20070411
Tine 9.34
INSTRUM av300
PROBHD 5 mm ONP 1H/13
H PULPROG 2030
™ 32768
N SOLVENT coci3
e s 32
MeOOC w 2
. SHH 5995.204 Hz
WISN FIDRES 0182958 iz
wa 2.7329011 sec
H G s12
o 83.400 usec
OH 0€ 6.00 usec
T 300.0 K
01 1.00000000 sec
3a
==x CHANNEL f1 ====
o]
3.00 usec
-2.00 08
¥t 300.1320882 Wiz
F2 - Processing parameters
st
s 3001300122 Mz
HOW M
538 [
8 0.10 Hz
56 ]
c 1.00
A 10 MR plot parameters
ox 20.00 co
j [ o 20.00 co
fy \ ] F1p 11.000 pom
P 1 F1 330143 Wz
g g 22gzz2)9E (g2 2 |g “e 2520 opn
g 3 aoa’al;gga B & |2 F2 -150.07 2
& =} aufm| e = | =] eu] ci] = lole ol el APMCM 0.57500 pom/em
e g L A ; : Ol . o ; = : SRS e 172 57475 Hz/en
ppm 10 6 4 2 a
gxy-070411
Current Data Paraneters
NANE 1399-guy-255
- NVWVODIWINSD T @ — W m o w hd (- =1 ExPNO 2
S HERLNEESRSERRRAD ¥8h - 88 PRaCNO s
& i i} i 3 . d
g & PSR RELEREASEE RRER 8 BR F2 - Acquisition Parameters
= Rl B Bl gl du do ot b
Tine. 1140
INSTRM 300
PROBHD 5 nm ONP 1H/13
PULPROG 2909
™ 65535
SOLVENT coci
w5 816
s “
22675.7% e
FIDRES 0.346004 Hz
H A 1.4451188 sec
G 152
N ™ 22 050 usec
oo o 6.00 usec
MeOOC™ TE 300.0 K
ot 2.00000000 sec
- ol 0.03000000 sec
W N 912 0.00002000 sec
H eeeumces CHANNEL 11 =
et 13
OH 2t 5.50 usee
oLy 0 a8
3a
cPm walt116
e H
202 80.00 usec
n2 -2.00 @B
2 17.70 a8
a3 17.71 @8
sa 3001312005 Mz
£2 - Pracessing parameters
s1
Ed 75, 4677528 W
WO 2]
ss8 0
LB 1.00 Wz
o8 ]
L 1.40
10 MR plot parameters
cx 00 cm
| l | .“ } | cr 5.00 tn
a4 Fil 200.500 ppn
£1 1513128 2
i -0.500 pon
——r - - —- —— y———y 2 3.7 M
:JDIH 15‘0 160 50 ! PoNCH 10.05000 ppn/cw
HZCH 758. 45087 Mz/ce
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gxy-070416-1
LTS LeRSE8sS8n38GR8838 532 8
< ESETUSRCUUSECEREEEEY S Rk g
s SILCHG0cd8aBRRRRBINAET T RE B Current Data Paraneters
ERSERORE TGO R BE OB % W b NAME 1390-gxy-256
EXPND 1
'&'\M%/ PROCNO 1
F2 - Acquisition Perameters
Date_ 20070416
Time 16.00
INSTRUM 2v300
H3CO PROBHD 5 mm QNP 1H/13
PULPAOG 2930
n 32768
SOLVENT coc13
s 3
05 0
H S 5995204 1z
N FIORES 0.182959 Hz
" A 2.7320011 sec
MeOOC" " 255
R oW 83400 usec
WSN L3 6.00 usec
TE 300.0 K
H o1 1.00000000 sec
OH
3b
5704 300, 1320882 Mz
F2 - Processing parameters
st 32768
SF 300.1300122 MHz
HOw EM
558 0
8 0.10 Hz
=:1 0
aC 1.00
U A 10 WA plot parameters
cx 20.00 cn
cr 12.00 cn
FIp 11.000 ppm
1 330143 Mz
K 1 3 3|83 818 AR Fop -0.500 ppm
g 2 38 SIS 818 8|83 F2 -150.07 Hz
£ s o <lals ] Sl PPHCH 0.57500 ppm/cm
A . , - . y : — — HICH 172.57475 Hz/cn
ppm 10 2] B 4 2 0
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Current Data Paraneters
NANE

1399-gny-256
EXPND 2
PROCND 1
F2 - Acquisition Parsseters
Date_ 20070417
Tine 12.22
INSTAUN av
PROBHD 5 wa ONP 14/13
PULPAROG 2909
™ 65536
SOLVENT coc13
NS 528
05 4
S 22675.736 2
FIORES 0.345004 H2
AQ 1.4451188 sec
G 8182
oW 22.050 usec
o€ 6.00 usec
TE 300.0 K
0 2.00000000 sec
a1t 0.03000000 sec
912 0.00002000 sec

mum CHANNEL ff =ems=ss
13C

P 5.50 usec
PLL -6.00 08
SFO1 75 4775538 Wiz
aas CHANNEL f2 amssmss=
CPOPRG2 waltz16
nuC2 "
PCPp2 80.00 usec
pL2 -2.00 08
pLI2 17.70 8
Rk ] 17.71 8
SFo2 300.1312005 MHz

F2 - Processing parameters

sI 65536

SF 754677527 Wz
WO BN

ss8 []

L8 1.00 Wz
c8 ]

PC 1.40

10 MR plot parameters

cx 20.00 cm
cr 4.00 cn
Fip 200.500 ppm
Fi 15131.28 W2
i -0.500 ppm
F2 -37.73 W2
PPMCH 10.05000 ppa/cm
HICH 758. 45087 Hz/cm
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2 8 SROIBITISEERT 83 g & 2
g - < - E@E T oo e~ o ~ew 8 @ @
= = = pru B OB ClelR Tl Ul B s el Lol ol
Cl
H
N
MeOOC™
w N
H
OH
3e
r T T T T T T T 1
ppm 180 160 140 120 100 60 20
gom-wam T o ~ o 0
a e e e s B Current Data Paraneters
N wt o NAME 1399-gny-262
EXPNO 1
Sy ] = "
F2 - Acquisition Parameters
Date_ 20070423
Tine 10.12
INSTAUM 2v300
PROBHD 5 mm ONP 1H/13
PULPROG 2930
© 32768
SOLVENT coe13
NS 32
MeOOC" 5 0
SwH 5995.204 He
FIORES 0.182959 Hz
G 2.7329011 sec
A6 1024
oW 83,400 usec
oE 6.00 usec
TE 300.0 K
0t 1.00000000 sec
ameesass CHANNEL {1 =sssssse
NUCH 1H
#1 3.00 usec
Ly -2.00 a8
oL 300.1320882 MHz
F2 - Pracessing parameters
sl 32768
SF 300.1300122 M4z
WO M
S8 0
LB 0.10 Hz
68 0
PC 1.00
L ) 10 NMR plot parameters
ox 20.00 cn
oy 1500 ¢m
F1p 10.000 pom
F1 3001.30 Hz
g & 2121218|2||=(8 & 5 (B 3 F2 ~150.06 Hz
5 - ciles| =]l =s] - slle P I P o PRUCH 0.52500 poa/cm
o i Bk I Lo , —r . e ' HECH 157 56825 Hz/cm
4 2 0
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gxy070423-2

Current Data Paraneters
NAME

1399-gxy-262
- e e T N L ] mor = @ o o £ 2
I §5UOHcEURRREIIRRY ¥8F & X § & wocio i
e , Al il B e b ki
g o HNaelTTTTIILLICSSE ~RE 8 88 & F2 - Acquisition Paraseters
et il R TR R S R o, e
Tine 12.28
INSTRU v300
PROBHD 5 mm ONP 1H/13
PULPROG 2909
™ 85538
SOLVENT cocts
2258
.
22675.736 Hz
0.346004 H2
1.4251188 sec
B192
22.050 usec
5.00 usec
300.0 K
2.00000000 sec
H 0.03000000 sec
N 0.00002000 sec
MeOOC" = CHANNEL f1 ======
- 5.50 usec
W N -6.00 a8
H 75.4775598 Wiz
A T —
OH cPOPRG2 waltz16
w2 1H
3f PCPOZ 80.00 usec
e -2.00 08
PLI2 17.70 08
PLI3 17.71 08
sF02 300.1312005 Wiz
F2 - Processing parameters
s1 65535
SF 75.4677523 Wiz
WO
558 [
) 1.00 2
58 ]
PC 1.4
10 NHR plot parsaeters
| | o 20.00 cm
L oy 7.00 cm
Fip 200.500 gon
F1 15131.28 He
F2p -0.500 ppn
05000 ppn/cm
Rpm 10 100 0 H2cH 75645087 Hz/cn
e s gxy070429
- cCoaurpoaronoNONWLNY o ~ 0 @
. YJEREEElEUEYEEEsSEgeEcEE 2 2
=3 RRECHARAAAmARENSIYRESE @ b 3 (=] Current Data Parameters
NN RRNRNNRNNNNRNNN NN S8 B B o0 v - s S NAKE 1399-gzy-268
EXPNO 1
—_—\\e———r | oo d |
F2 - Acquisition Parameters
Date_ 20070423
Time 18.11
INSTRUM av300
PROBHD 5 nm ONP 1H/13
PULPROG 2930
) 32788
SOLVENT coe13
H NS ]
N 0s 0
SuH 5995.204 Hz
MeOOC"™ FIDRES 0.182959 Hz
M 2.7323011 sec
- A6 1024
N NO, ™ 83.400 usec
H DE 6.00 usec
TE 300.0 K
OH 0 1.00000000 sec
3 sesasean CHANNEL 1 =
[*] NCL 1H
Pt 3.00 usec
AL -2.00 d
sFo1 300. 1320882 Hz
F2 - Processing parsseters
st 32768
5 300.1300122 M4z
u £M
558 0
8 0.10 He
) 0
PC 1.00
u A 10 NWR plot perameters
o 00 cn
cr 15.00 ca
F1p 10.000 pom
5 30 o 8, R, O ) L % & Fi 3001.30 Hz
& sisR|%a@3(8 B | 2 2 £2F. =0.300 oom
g =3 REs8 & |3 E S r2 15006 Hz
£ “lal<lalal=l< || |o s - PPMCH 0.52500 ppn/cm
T T - a— . o ! ) . . ; HzEm 15756825 Hz/cn
ppm 8 3 4 2 0
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gxy070429
Current Oata Parameters
NAME 1399-gxy-268
" BeRCSRIITRENES 8888 8 &g e :
e = RdErodbhorran~3o Y82k = Rh
8 = AR RRNRERTEY: ckRE @ 88 F2 - Acquisition Parsmeters
= LRI LRLR UL R e Date_ 20070508
Tim 1457
P Vi
PROBHD 5 am GNP 1H/13
PULPROG 2009
o 65536
SOLVENT oc13
NS 640
08 A
Sur 22675.736 W1
FIDAES 0346004 H2
A 1.4451188 sec
A6 8192
oW 22.050 usec
3 65.00 usec
L3
ot 2.00000000 sec
o1 0.03000000 sec
a1z 0.00002000 sec
= CHANNEL f1 =s=sssss
13
5.50 usec
-6.00 B
754775538 Wt
eanennan CHANNEL 12 =
cPOPAG2 altzie
ez "
acPo2 80.00 wsec
a2 -2.00 08
PL12 17.70 of
PLI3 17.71 0B
5F02 3001312005 iz
F2 - Processing parameters
s1 536
5 75.4677534 WHZ
WOW M
558 0
i 100w
8 0
v 140
v 10 WA plot parameters
o 20.00 cm
| I| l ;- e 4.00 e
. F1p 200,500 pon
F1 15131.28 Wz
g 0,500 ope
e i e gz ; , — 2 -37.73 r2
I . I i T . T BEMCH 10.05000 pon/ce
ppm 150 100 50 Hzen 756 45087 Hz/cn
gxy070514
B52bY8an888s5852338958 3 2 ] aE8
5 BEEBEEREIISLASIESE SRR & 3 & s88
a et % 4 . . . Current Data Parameters
L I e e e e N e O - R - R R < L] - coe 1399-gxy-270
ExPND 1
TS\ | | . A .
F2 - Acquisition Parameters
Date_ 20070514
Time 11.34
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPADG 2930
H ™ 32768
N SOLVENT coc13
NS 32
MeOOC*™ 05 0
SWH 5995.204 Hr
W N FIDRES 0.182959 Hr
AQ 2.7329011 sec
H RG 512
O W 83.400 usec
OH DE 6.00 usec
3h TE 300.0 K
0 1.00000000 sec
S —
N 1iH
2} 3.00 usec
ALl -2.00 dB
SFO1 3001320882 MH2
F2 - Processing parameters
st 32768
= 3001300124 Mz
wow Ex
558 ]
L8 0.10 Hz
8 0
PC 1.00
l N 10 NMR plat parameters
20.00 cm
cy 10.00 cm
FiP 10.000 ppm
1 300130 H2
B 225|888 S| (3 I g F2p -0.500 pom
g IR b o] R P & (& & 8 fe -150.06 e
£ P 5 1P Y ol la P - PRMCH 0.52500 ppa/ecm
¥ = it e il A . - H—— y ’ ; 5 HZCH 15756825 Hz/cm
ppm 4 2 0
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ppm

gxy070514

—105. 565

_

%
% ;

__— 54.674
T 53.197

ZT

MeOOC™

WINN
H
OH 3h

ppm

T

T T T T T T T T
200 175 150 125 100 75 50 25
axy070607
ol R T R R TV oo
. §E§§§ﬁ5§ﬁ8§E:QEERESEE§ 52
2 SRNEnRANRRl8LLIQYLRTAS =3
Wyéwmdmbh mom
H
N
MeOOC"™"
WINN
H
HsCO OH
3i
|
H plt-| I R ] 2R
H o bl B ] PN = 8 INE
£ zE (85|38 8 (8
£ aufe ail === - alm
T TR
pom 6 4 2

Current Data Ferameters
MAME

1399-guy-270

ExPNg 2
PROCND 1
F2 - Acquisition Paraseters
oate_ 2007051,
Time 12.41
INSTAUM v
PROBHD 5 mm GNP 1H/13
PLLPROG 2909
0 65536
SOLVENT 13
NS 2106
05 4
ShiH 22675.736 W2
FlORES 0.346004 W2
G 1.4451168 sec
6 8132
oW 22.050 usec
3 6.00 usec
e 0K
01 2,00000000 sec
a1t 0.03000000 sec
a2 0.00002000 sec

CHANNEL f1 ==msmsne
MUt 13
L 5.50 usec
ALy -6.00 B
P01 75.4775598 Mz

CHANNEL 12 =
waltzi6
™

ALi3 17.74 B
502 300.1312005 Wiz

£2 - Processing paraneters

st 65536

& 75.4677518 WL
WOM N

558 [

L8 1.00 Wz

8 a

aC .40

10 NNR plot parameters

cx 0 ca

oy 4.00 ca

FIP 220.500 ppn

F1 16640.64 HI

4 -0.500 ppm

2 -37.73 M

o8) 11,0000 poa/cn
HZCN 833,91864 Hz/cn

Current Data Parameters

NAME 1399-gxy-295
EXPNG 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070607
Time 16.39
INSTRUM av300
PROBHD 5 mn ONP 1H/13
PULPAOG 2930
™ 32768
SOLVENT oc13
NS 2
os 0
St 5995204 Hz
FIDRES 0182959 Hz
A 2.7329011 sec
RG 512
on 83.400 usec
DE .00 usec
TE 300.0 K
L 1.00000000 sec
CHANNEL 11
1H
3.00 usec
-2.00 8

SFo1 300. 1320882 MHz
F2 - Processing parameters
1 32768
3001300122 Mz
(2]
0
0.10 Hz

(]
1.00

10 NMA plot parameters
ox

20.00 cm
oy 10.00 cm
F1P 10.000 ppm
F1 3001.30 Hz
Fap -0.500 ppm
F2 -150.06 Wz
PPMCH 0.52500 ppm/cm
HICH, 157.56825 Hz/ca
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gxy070607
Current Data Parameters
Al 1398-Qxy-295
= g8 EENUBSNemIew s88r g gna
. 5 B8R LSNRYEAsIERE3 Y8Sh § §z8 500M0 i
o (=N Do @®Wo o~ ] ] ]
& B B8 gsisEsggasnosy RRRE B B8R #2 - dcauisstion Paraneters
Date_ 20070607
[ N
INSTAUM #v300
PROBHD 5 mm GNP 1H/13
PULPROG 2000
™ 65536
SOLVENT coci3
o
0s )
22675.736 W2
0.348004 W2
1.4451188 sec
8152
22.050 usec
6.00 usec
300.0
2.00000000 sec
0.03000000 sec
0.00002000 sec.
CHANNEL 1 se=zmsas
13
5.50 usec
ALy -6.00 o8
01 75, 4775598 Miz
weenmnrs CHANNEL 12 mssssnns
CPOPRG2 waltzif
ez 10
PePo2 80.00 usec
A2 -2.00 g8
a2 17.70 o8
ALl 17.71 of
sFo2 300.1312005 Wiz
F2 - Processing parameters
st
5 75 4677528 MH2
oW B
558 0
8 1.00 Wz
&8 0
PC 1.40
q ' i | l i [ 20,00 cn
" cr 7.00 en
Fip 200 500 pom
F1 15131.28 W2
= e - Fap ~0.500 ppa
. 1 F2 -37.73 W
pom 150 100 50 g BPMCN. 10.05000 ppa/em
hre 758.45087 Hz/cm

gxy-070523 = 5 .
@ P e e
2 B8-8cBEREBYE5888958523F T8 & =
= B  E3Z23YeRERSERCHINCENG ZN 8 g A
a o L N N A A S A N - AR - - ] i o NAME 1399-gny-275
T EXPNO 1
iy 7 BT
F2 - Acquisition Paraneters
Date_ 20070523
Tine 10.30
INSTAUM av300
PROBHD 5 ma ONP 1H/13
PULPAOG 1930
H ™ 32768
SOLVENT coc13
N s £
e s 0
MeOOC™ SHH 5995.204 Hz
O,N FIDRES 0.182959 Hz
vl - N a0 27329011 sec
% 1024
H oW 83400 usec
o 6.00 usec
OH TE 3000 K
0 1.00000000 sec
3j ;
3.00 usec
-2.00 08
300.1320882 Mz
F2 - Processing parameters
st 32758
s 3001300122 Mz
WOW EM
558 0
LB 0.10 M2
8 0
BC 1.00
Mz 10 N plot parameters
‘A‘JL e o 20.00 cn
ey 12.00 cm
P 12.000 gom
F1 3601.56 Mz
H 1 a|3[2(2] (2B £ 3|3 T -0.500 ppm
2 g g1%|zlz| |2l 3 =1 1 F2 e
Z ; PPMCM ppm/cm
P, .| SRS | . .| L. 8| ~ o Hon 187.56125 Hz/cm
e e | . : R B e
ppm 10 8 6 4 2 [
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9xy-070523
Current Data Parameters
NAME 1399-gxy-275
o U VOISO WVWooOWNMM@O muNor~ T O W EXPNO 2
- S 8 IR9ESHORITRERLNS YR8 & & PrOCND i
5 5 o oENGEREGfIdecmme Neare %o o
a ~ W T MO OO OO CU e e e L - . F2 - Acquisition Parameters
- e i R R e e
Time 18.37
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2909
o 65536
SOLVENT coc13
NS 4[32
o0s 4
S 22675.736 Hz
FIOAES 0.345004 Hz
A 1.4451188 sec
AG 8192
oW 22.050 usec
DE 6.00 usec
TE 300.0 k
H 01 2.00000000 sec
. att 0.03000000 sec
a12 0.00002000 sec
.
MeOOC"
O,N WIS
H
OH
3j
sFoR 300.1312005 MH2
2 - processing parsnstars
sI
SF 75 4677512 MH2
WOW EM
558 0
r 100 1z
68 0
PC 1.40
[ 10 AW plot parameters
cx 20.00 em
ool L | o 5.00 cn
FiP 200 500 ppm
L 15131.28 W2
F2p =5.500 ppm
—r ; e E e — . = s
o sonica
pom 150 100 50 0 HIZCH 77731787 Hz/em
gxy-070525-2
b L L T S 8 &
£ EREBEERERS83gs EEREs s 7 3 3
a SEESAMMANANRCSESRBRRERBE 3 B Pt g Current Dats Parameters
R R e S e < o a i, WE - 1399-gry-270
. EXPNO 1
’ PROCNO 1

F2 - Acquisition Parameters
e

Date_ 20070525
Time 17.38
INSTAUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2930
T 32788
SOLVENT coc13
NS 32
os 0
SHH 5995 204 Hz
FIDRES 0.182959 Hz
AQ 2.7328011 sec
G 1024
o 83.400 usec
|3 6.00 usec
TE 300.0 K
01 1.00000000 sec
=== CHANNEL f1 e
1H
3.00 usec
-2.00 68
3001320882 MHz

F2 - Processing parameters
sI 32768

E 300.1300122 Mz
WOW EM
ssB ]
8 0.10 Kz
) 0
pC 1.00
A _ 10 NMR plot parameters
ox 20.00 cm
cr 8.00 cn
Fip 11,000 ppm
- Fi 1.43 H;
= 2 geaaGEheg g of |z S o0 s
L & Bl = 8 I E 2 -150.07 Hz
S = L] B RS B B P o ol |m| PPHCM 0.57500 poa/cn
v T T T g T T T T T . N T HICM 172 57475 Hz/cm
ppm 10 8 6 e 0
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gxy-070525-2

Current Data Parameters

NAME 1399-gxy-278
@ N MU T@OUM@OWN N Mmoo~ v uow EXPNO 2
) -] ¥
. iy ERRE RS - R S R Y885 & 8 ¥ PROCND 1
8 i T el el et Ziid i
= g QOCHRNNINENRALAT RRRR 8 B Q 72 - cuisition pucaneters
Ty T Date_ 2007052
Time 12.32
INSTRUN av300
PAOBHD 5 mm GNP 1H/13
PULPAOG 909
o 65536
SOLVENT [~ 2K
N
P 5.50 usec
LY -6.00 g8
3k SFO1 75.4775508 M4z
CHANNEL 2
waltzig
1H
80.00 usec
~-2.00 a8
17.70 a8
17.71 o8
300. 1312005 MHz
F2 - Processing parameters
St 65536
5 75.4677510 mz
WOw
558 o
8 1.00 Wz
GB L]
B ‘o
10 NMR plot parameters
PP cx 20.00 em
by ' I J A " o el cr 7.00 cm
= v T Fip 200.000 ppm
F1 15093.55 Wz
Fep =0.005 pps
s . L = S o T Fe -0.38 Wz
pom 150 100 50 PPHCH 10.00025 gon/em
HIOM 754.69541 Hz/cm
3
TQNorNoNUNNINNCRRPRNNRS D =) 5 E E%’
< SEYSEEEINEDERSERRBRBEEES S 2 8 g€
-
MeOOC! :@
(=15 =} | oy =4 =
H BEERREEEEEE 212 i
z B|S[EIRIS|5|18|=8|3|8 &8 =
£ aolElEliEE S SEE S i s o
- T e T 1
T Ty T 1
r T i 5 5 4
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¥
= .
g 8%3382835RERSNSHAN B N8ERS 8 3% :
& £ BYAAGERLELLOIRREIES 3 ttw; T u|w|1
s e e ; 7 5
ppn 180 160 140 120 100 80 60 40
|
. 9xy070606-1
o YRR QO NN - =0 S8 o @won~n o @ = =
g S EERERRE RN e 6 e G e S s N e e
2 i [ - - A 1398-gxy-202
EXPNOD 1
| e | ] =
F2 - Acquisition Perameters
Date_ 20070606
Tire 11.05
INSTRU av300
PROBHD 5 = 0N 1H/13
PULPROS 2930
10 32768
S0LVENT coc13
H NS 2
oS 0
N S 5995204 Hz
MeOOC™ FIDRES 0.182959 Hz
10 2.7329011 sec
O.N o A6 512
N oW 83.400 usec
H %€ 5.00 usec
(0] i 300.0 K
OH ot 1.00000000 sec
3m
PLy -2.00 48
o 300. 1320682 Mtz
£2 - Processing paraneters
SI 32768
s 300 1300122 Wiz
WO e
ss8 o
8 0.10 Hz
® 0
PC 1.00
10 W4 plat paraseters
ox 20.00 cn
£.00 cn
12.000 ppm
3601.56 M
3 k] g(3/8[¢(c|5|x|2 a = 8 -0.500 ppm
2 8 R S e 3 & = ~150.06 Hz
2 =5 i s P o = = - seuch 0.62500 ppa/en
——— ——————————————— M 187.58125 He/cn
ppm 10 8 6 4 2 a
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9xy070606-1

Current 0sts Parameters

1399-guy-292
= NN TSRO AN TONEANTORNONTY NN DO Do XN 2
” = QQm535%5%5%8955%8:53@5%@3855 ~R8z0&8% AN 1
2 < S - 5 e -
8 § SCeABSSYESNRNNELILEeIYRRRE: Nasgngs 2 - scsition paromters
T T Date_ 20070605
Tine 2.3
InSTAUN av300
PROBHD 5 ma GNP 1H/13
PULRROG 900
) 6553
SOLVENT coc13
NS 2438
05 4
Smr 22675.736 He
FIORES 0.345004 Hz
" 1.4451188 sec
6 8122
N 23,050 usec
-3 5.00 usec
H e 300.0 K
N o 2.00000000 sec
\ at1 0.03000000 sec
MeOOC™ a2 0.00002000 sec
O,N CHAMEL 1 -
2 W N i
H 5.50 usec.
(e} -6.00 68
OH 754775558 iz
3m
w2
]
a2
L2
BLi3 17.71 08
502 300.1312005 Wz
F2 = Processing paraseters
st 65536
Ed 754677801 Mz
woH
558 0
u 1.00 Hz
58
aC 1.40
10 WA plot paraneters
| | s
' er 6.00 ca
F1p 220.500 pom
1 16640.65 Hz
Fop -0.500 por
-_— 71— F2 3773 K
ppm 200 150 100 PPHCH 11.03000 ppn/ca
wztn 833.91895 Ha/cn

gxy070614-2

SN NEMYOITNMOLEMOWLE NN D @
SRR RS I I Mo S8 S0 S YEN8G YT 2
£ S AL SR B BRSIRBAREYSESR e
g ARG BCRrBODOANANRGa BB B Current Data Paraneters
oSl iR e SR e - NaE 1399-gy-300
EXPNO 1
TR = ™
F2 - Acquisition Parameters
Date_ 70614
Tine 17.57
INSTAM av30
PROBHD 5 mm ONP 1H/13
H PULPROG 2930
N o 32768
SOLVENT coci3
MeOOC"" . 2
O N 0s 0
o SHH 5995.204 Hr
2 v N NOy 10ses 0.182959 Kz
H A0 2.7329011 sec
A6
OH K 83.400 usec
€ 6.00 usec
3n TE 300.0 K
o1 1.00000000 sec
Pl 3.00 usec
At -2.00 8
SO 300.1320882 MKz
72 - Processing parameters
sl 2768
E3 300, 1300122 MHz
WOW (1]
ss8 0
8 0.10
o8 0
o 1.00
ox 20.00 cn
5 15.00 cm
Fip 12.000 ppe
F1 3601.56 Hz
3 g E‘QEEE‘%E 3 § § 2 ~0.500 pom
& © S[s|s|n|=[a|5] & 3 = F -150.06 Hz
z P P O] PR P e 1 S = = PPMCH 0.62500 ppm/ca
A i o T ———— SN " I HICH 187.56125 Hz/cn

-1
]
E]
=
@
o
&
N
o
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gxy070614-2

Current Data Parameters
NAME

1395-uy-300
§ R mu8sR3sggzesgse g8 B 8¢ e :
% S 8 BMAIRESNYIEIBES ¥8h 3 =& PROCND 1
g R 5 S93KhYEERAIQTOAS ~RR® 3 B8 F2 - Acquisition Paraneters
TR Sm s e e e Oate_ 20070615
Tine 10.14
INSTRM a0
PAOSHD 5 aa GNP 1H/13
PULPROG 2909
™ 65536
SOLVENT coct3
s 848
s i
S 22675.7% W
FI0ags 0.346004 Hr
a 14451188 sec
% 8152
B 22,050 usec
H
MeOOC™
O.N SN NO
H 2 6.00 08
a1 75.4775598 e
OH = CHAMMEL (2 ==
cPOPRGZ waltzie
3n wcz2 H
2epo2 80.00 usec
Az -2.00 o
a1z 17.70 68
a3 17.71 o8
02 200.1312005 Wiz
72 - Processing paraneters
st 6553
5 75. 4577559 Yoz
on E
558 )
8 1.00 4z
[
pc 140
10 M plot paraseters
J o 20.00 on
o 5.00 cn
e 200.500 ppm
F1 15031 23 12
# F2p -0.500 ppn
T — : ) — f2 B
PPuCH 10.05000 pon/cn
pom 10 L e 75845098 Ha/cm

gxy-070618-2

S AT ANUDUTTIOSNTTOOANS O o o =
S ChAnERYEIIESIISELMESE o g 3
= B SBYIBRSEYliBmdBamE = 2
g " GRAIRECHG3ISS5EETREBRET s S 8 Current Data Parameters
@ AN NNNNNENN O B0 66 sen o o - Na) 1399-gxy-302
EXPHD 1
| T\ — ] ] s .
F2 - dequisition Paransters
fate_ 0070618
Time 1211
INSTAUM av300
PROBID 5 mm ONP 1H/13
PULPAOG 2030
™ =3
H SOLVENT cocl3
N N5 20
0s ']
MeOOC"™ SaH 5995 204 Hz
Br e Jotesa v
s A 11 sec
W N N02 RG 266
H % 83400 usec
% 6.00 usec
OH Te 300.0 K
ot 1.00000000 sec
30 + CHANNEL £1 =eses
1w
3.00 usec
-2.00 08
300. 1320882 Mz
72 - Processing parameters
sI 32768
Ei 300.1300122 Wz
WOW EN
558 L)
8 0.10 Hz
] [
ac 1.00
J\ 10 NMR plot parameters
ox 20.00 cn
oy 10.00 cn
F1P 10.000 npn
i = il ok = & i 3001.30 Kz
3 3 2lz|318|8 @ 8 F2p ~0.500 om
g 5 2||8(5/8/8 ’% 2 2 -150.06 Wz
= = aillo] <] o ~ sPuCH 0.52500 pom/ca
r —————r————————1 . ————— ——————— HICH 157.96825 Hz/cm
ppm 8 6 2 a
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gxy-070618-2

Current Data Parameters

N 1399-gxy-202
e noomomoOrmMoT®mYT O cem T novmOgo ExPH0 2
i & NESRIBRYTEBE88E f8H & EBRGETCSS PROCND !
g 2 DegrRRE8LER228 RRE 3 REasass £2 - Acquisition Paraseters
= o L e e e U e e dste_ 20070616
Tame 19.10
nsTAM avano
R0 5 ma B 1H/13
SULPAOG 2909
™ 5536
SOLVENT coc13
ns EE]
s 4
St 20675.736 He
FI0RES 0.346004 He
" 14651188 sec
% 8152
o 22.050 usee
0 6.00 usec
T 300.0 K
o1 2.00000000 sec
H an .03000000 sec
N atz .00002000 sec

MeOOC™
Br. .

W

Ay 5.50 usec
NO. PLt 5.00 08
2 sF01 75.4775598 MHZ

CHANNEL £2
waltzts
1
80.00 user
2.00 08

Iz

OH
30

5F02 3001312005 Mnz

F2 - Processing parameters
s1 65536

5 75. 4681560 M4z
HoR En
ss8 o

8 1.00 Mz
3 ]

ac 140

1D MR plot paraseters

cx 20,00 ca
ey 7.00 en
F1p

F2
i L 10.05000 ppa/ca
100 50 e 758. 43496 Hz/en

m T
ppm 150

Gxy-070618-3

Current Data Parameters
NaME 139G-gxy 303
| kPN 1
SAOCND 1

(
0886
52883

5

7.58415

9 23824
B
B

5

\ 5.5
1

2 - Acauisition Parameters

Jate.

MeOOC™
Br.

W

5995, 204 Mz
0 182959 Hz

OH TE
3p

SFO1

Integral

ppm 10 8 3 4 £ )
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gxy-070618-3

current Dats Parameters
s

1399-gxy-303
@ x#h0 2
- g 0Lk
& o
a o 2 - Acuisition Parameters
T ate 2007
Tame
NG av3n
9608K0 S na Ol IH/13
>u.pR0 909
o 65536
SOLVENT ocis
5 2048
x 4
s 22675 136 e
10AES 0.348004 Mz
a0 1.4451188 sec
1: ais2
I 22.050 usec
3 6.00 usec
€ o
n 200000000
H st o o3uonn0n
N a2 0.00002000
MeOOC™ "
- :
Br Y ON a 550 use
Uy 6.00 o6
H (o] L 754775598 NHE
OH NNEL 12
eeee CHANNEL 12 -a
3p
i
60 00 usec
-2.00 a8
17.70 08
. 1771 08
300 1312005 Mz
“2 - Processing parameters
51 s
5 75 477643 Wi
L] 1]
258 o
8 00 Hr
{ 8 0
x § 4
! ™ 8488 Hzrcm
NTTO@oWs O~ G 927070010
= Moo ossoRoace 0 oo = o
s RPEBENBRTISTYSEZISLHITYYSSIIT & R 2 = Current Data Parameters
o P R - o e " gy e
RS ] ) =
F2 - Acquisition Parameters
Date_ 20070516
Tine 13.30
INSTRM av300
PROBHD S mm ONP 1H/13
PULPROG 2530
H4CO i) 32768
SOLVENT cocl3
NS 64
0s []
SHH 5985.204 H
H FIoRES 0.182958 He
N 0 2.7329011 sec
m G 128
MeOOC oK 83.400 usec
. o€ 6.00 usec
N e 300.0 K
H o1 1.00000000 sec
on o e BN e
3q NUCH 1H
1 3.00 usec
oL .00 0B
SFO1 300.1320882 MHz
£2 - Processing paraseters
SI 32768
s 300.1300121 MKz
WOW
ss8 0
8 0.10 H2
] 0
oC 1.00
LJ 10 NR plot parameters
— cx 20.00 cn
cr 10.00 cn
Fip 10.000 pom
= i e N e - e £1 001,30 K
H I R =l 18 5 2|8 e -0.500 pom
4 b B I e BH S 3 |8 = =3 F2 -150.06 Kz
= ~leilmlail =l o) <] w1 iy sl PPMCM 0.52500 pom/cn
—— 2 1 T : : <2 s , ; . T HECH 15756825 Hz/cn
ppm 8 6 ] 2 0
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ppm
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=
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©
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3 B583

CRHEAr OilH Pl eisis
NANE 1388-gxy~ an

PROCHD ﬁ

F2 - AcQuisition Paraneters
! 20070516

Time 18.28
INSTRUM avioo
PROBHD 5 nm ONP 1H/13
PULPAOG 2900

0 65536
SOLVENT cocia

s

05 4

S 22675.736 e
FIDRES 0.346004 He
a0 1.4451188 sec
A6 8192

oK 22.050 usec
o 6,00 usec
€ 300.0 K
01 2.00000000 sec
a1y 0.03000000 seC
a1z 0.00002000 sec

== CHANMEL F1 =wes.
130

S i iy

o a1 5.50 usec
N PLY -6.00 08
H SFO1 754775598 Mz
OH (0] L g2
cPoPAG walt116
3q 2 "
PCPDR 80.00 ysec
o2 -2.00 a8
PLIZ 17.70 08
aL13 1771
502 300. 1312005 Mtz
F2 - Processing parameters
st 65536
SF 75 4877542 MH2
wou
ss8 o
8 1.00 W2
@ o
RC 1.40
10 NMR plot parameters
[=3 00 cm
or 5.00 ca
Fip 220.500 ppm
F1 16640.64 Hz
Fap ~0.500 ppm
v T T — 1 F2 -37.73
50 BRNCH 11.05000 pp/ca
HZCH B33.91864 Hz/cm
=TT o= I ) woo
R EE BB 3
RESFIREYEISS =89
e e R S s A Current Data Paraneters
METm O m o N e cea NAME 1399-gxy-269
EXPNO 1
V PROCND 1
F2 - Acquisition Parameters
Date_ 20070509
Time 17.30
INSTRM av300
PROBHD 5 nm GNP 1H/13
PULPROG 2930
H3CQ T 32768
SOLVENT cocl3
NS 32
D5 0
e 5985.204 Hz
H FIDRES 0182958 Hz
N " 2.7329011 sec
e R 512
MeOOC W £3.400 usec
o« DE 6.00 usec
v N TE 300.0 K
H Dt 1.00000000 sec

OH
3r

= @ o|fofmlo|~) o) of | = (|~ r~

s 2 S R S @ ™) INREL ]

5 ~ of|lu|T|m| = |m|e | |2 al (@& ]

2 ] 8|s|3|=|a|m|5 @ || &l S| o

5 =3 lle|=lmlalolo olle ol |mim ol

; e v ' 2 . 1 T —T
- .8 6 4 2 0

o
°
E

=snsmems CHANNEL F1

NUCH

1

L8] -2.00 d8
5FO01 3001320882 MHz

F2 - Processing parameters
SI 32768

5F 300. 1300121 MHz
WO 2]
558 0
L8 0.10 Hz
68 0
PC 1.00
lD NMA plot parameters

20.00 cm
:v 18.00 cn
FiP 10.000 pom
F1 3001.30 Hz
FoP -0.500 ppm
2 -150.06 Hz
PPMCM 0.52500 pom/cm
HICH, 157 56825 Hz/cm
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gxy070509 #
Current Data Parameters
NAME 399-guy-269
e NESE = 5RE 2 ot :
= =] I3 22572838328 YE8G R ¥RE @
; % R NemS ¥ @@ 2 F2 - Paraneters
2 ¥ A5 ABLYRREIATTES it B st » G
Tine 4.3
INSTRUM av300
PAOBHD 5 nm ONP 1H/13
PULPROG 909
o 65336
SOLVENT o3
N 24
0s 4
S 20675.736 W2
FIDAES. 0.346004 Hz
A0 1.4451188 sec
AG 8192
™ 22.050 usec
L3 6.00 usec
Hs;CO 5
sec
sec
sec
N usec
s @
MeOOC o
W N
3 aL13 17.71 08
r SFo2 300, 1312005 Mz
72 - Processing parameters
51 65536
5 75 4677518 MH2
WOH L]
558 o
8 1.00 W2
& ]
ac 1.40
10 WMA plot parameters
| [ o 2000 cn
cy 6.00 e
L A o I 1P 200.000 pom
F1 15093.55 W2
i -0.005 ppm
. SR — R F: -0.38 W
L S ————— -+ T — 7 y apMCH 10.00025 pom/en
oo 150 100 50 HION 75469641 Hz/cm
|
- gxy070531-1
NN NN AT NN EMANOOM T~ m oo o
DS TTWODID DU~ UNUTrEUT DS DO~ @ k=3 5306
fu R -] - - bl 1]
3 AP YT RN UE R RN NSRRI cEAR88R8% < S5
g8 N NNV v S v Sl g it Sroenkiags Sacemclers
b2 ot e NAME 1399-gxy-285
EXPND 1
PROCNO 1
F2 - kcquisition Paransters
Date_ 70531
Time 10.53
H3CO INSTAUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2930
™ 32768
SOLVENT coc13
H s 32
0s 0
N SHH 5895 204 Hz
. 7 I0RES 0182959 Hz
[0
MeOOC "0 2.7320011 sec
Br G 512
W N oW 83.400 usec
DE 6.00 usec
H TE 300.0 K
o1 1.00000000 sec
OH CHANNEL £1
1H
3s 3.00 usec
-2.00 68
3001320882 NHz
F2 = Processing parameters
si 32768
L3 3001300122 MHz
WOW 4]
556 0
8 0.10 Hz
8 0
5 1.00
i 10 NMA plot parameters
cx 20.00 cn
oY 25.00 cm
FIp 11.000 ppm
= ~ of s = fofw|a) ) w 0 o) £l 3143 he
£ 8 S e - g |53 £ Ry
Z 3|3|3|8|18(8|3|3 3 @ 3|3 F2 -150.07 Hz
Z s al =l =lml=l<l=]= - = e PRHCH, 0.57500 ppm/cm
. | B T —— ; . . . — T H2ZCH 172 57475 Hz/en
ppm 10 8 6 4 2 0
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9xy070531-1

Current Data Paroneters
NAME 1399-9xy-285
2

] a8 RE23388I38ge P58 2559283528 o
s £ = SflE s mD aanbs TWeS o asnaahan e !
a - -
a P B3 335885330z RRRE B 3883993283 F2 - Acquisition Paraneters
T TR GLTT T T pegrgha Date_ 20070531
Time 12.21
T WWEE WY
PAOBHD 5 am 0N 1H/13
PULPAOG 2909
n 65536
SOLVENT coci3
NS 2266
o5 ‘4
SHi 22675.736 2
FIDRES 0. 346004 Hz
H3CO h s s
RG 8132
o 22.050 usec
DE 6.00 usec
TE 300.0 K
1] 2.00000000 sec
H 11 0.03000000 sec
N a12 0.00002000 sec
MeOOC"
Pt 5.50 usec
Br. w PLE -6.00 08
\ N sFo1 75.4775598 Mz
H
CPOPRGZ waltzi
OH e w
Peepz 80.00 usec
o2 -2.00 @8
3s a1z 17.70 08
L3 17.71 98
502 300.1312008 w1z
F2 - Processing parasetecs
1 65536
SF 75.4577679 Mz
WOW EM
558 0
8 1.00 bz
68 o
oc 140
| l [ 10 NMA plot parameters
‘ (=3 20.00 cn
A i’ | oy 5.00 ca
F1P 200.000 pom
F1 15093.55 H2
Fop -0.005 pom
T e e e T — e — 4 R -0.38 H
M 10.00025 ppm/cm
ppm 0 100 50 HICH 75469653 H1/ea
gxy070531-3
< WEMOANNEEROTIVLIDN AN QEN N B0~ @
S Ao oBnB3ISRILOANESRBRNE LY & g «
% 3 CoRASUoDSRASRaoYNREREBENE 59 B <
a 2 mrs ol TR O DS S Bl o o i M0 N i opm i o Current Data Parameters
L =4 OERRACOOUOOY OV OOO OO STmMM oo - e MAME 1389-gxy-287
EXPNO 1
| A =gV .
F2 - Acquisition Parameters
Date_ 20070531
Tine 18.31
INSTAM av300
PROBHD 5 mm GNP 1H/13
MeQ PULPROG 2030
o 32768
SOLVENT o3
NS 64
0s 0
H SHH 5995 204 Hz
FIORES 0.182959 Hz
N 20 2.7320011 sec
W RG 512
MeOOC oW 83.400 usec
. DE 6.00 usec
OZN W N TE 300.0 K
H 01 1.00000000 sec
== CHANNEL 1 ==
OH "
3.00 usec
3t -2 00 08
300.1320882 M4z
F2 - Processing parameters
st 32768
s 300.1300122 Mz
WO €M
558 ]
8 0.10 He
e o
oC 1.00
)\ 10 NMR plot parameters
o 20.00 en
oy 15.00 cm
F1p 12.000 gon
Fi 3601.56 H
H a a §§ Egga 3(8 3 §§ 2P ~0.500 ppm
g & 3| (83 |B]5[=3 &8 & =] b 2 -150.06 Hz
= 5 ol l=li=l lalalall [s]= s wlles 2PMCH 0.62500 ppe/cn
—— —_— i —————— HECM 187.56125 Hz/cn
ppm 10 8 6 4 2 0
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gxy070531-3

Eur‘rer\l 0ata Paraneter:

HAME 8-y -7
o w©oun CCMuemcoonroo® MooN BoswVIOToOoa EXPHO 2
g =9 DoUuSs3n3TNARBS desn HSonSad8389R =
e ) S o Ca@~orR@RWMNANSA SAow —wwoeomo~Baod ROCHO 1
-3 S -®m oSauoosdmmowowswm Krre me-ccogogwma
g @8 R R TR R P R L RRRN BobhoSSTRGERE F2 - Acquisition Parameters
T e I T i T R T T e T T R BT Date_ 20070531
| | Tine 8.6
| INSTRUN 00
PROBHD 5 mm ONP /13
PULPROG 2009
mn 65535
SOLVENT coci3
x5 4018
os 4
SwH 22675.736 Wz
FIORES 0.346004 H
a0 1.4451188 sec
MeO % 8192
o 32.050 usec
€ 6.00 user
T 300.0 K
o1 2.00000000 sec
ats 0.03000000 sec
a12 0.00002000 sec
........ [T T p——
et 13c
e 5.50 usec
FLL “6.00 08
SF01 754775538 Wiz
P T P p—.
cPoPAG2 altz1s
nc2 1
] 80,00 usec
L2 -2.00 68
AL12 12.70 08
3t P13 17.71 08
502 300, 1312005 Mz
72 - Processing parameters
s1 6553
s 754677628 iz
oK EM
558 o
e 1.00 H2
] ]
s 140
10 N4 plot parameters
T | A
| e 5.00 cn
F1p 200.000 ppm
£1 1509356 Hz
£ap ~0.005 ppn
— - — — — — - e pm
MEM 10.00025 ppa/en
L 150 100 50 HICH 754.69672 Hz/cm

6. X-ray diffraction parameters and data for syn-3n

(CCDC 1898566)

o MeOOC™ I:L
- OZN\@S N NO,
H
OH

syn-3n

X-ray data of syn-3n

Empirical formula Ca6H26N4Oy
Formula weight 538.51
Temperature/K 153 (2)
Crystal system Triclinic
Space group P1
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a/A 7.9231 (9)

b/A 12.3032 (12)
c/A 14.0647 (13)
o/° 97.079 (3)

p/e 99.017 (3)

v/° 105.178 (3)
Volume/A3 1287.3 (2)

4 2

pcalcg/crn3 1.389

wmm-! 0.107

F(000) 564

Crystal size/mm? 0.43 x 0.30 x 0.16
Radiation MoKa (A =0.71073)

20 range for data collection/°

6.08 to 54.96

Index ranges

-10ch<10,-15<k<15,-17<1<18

Reflections collected

23115

Independent reflections

5851 [Riy = 0.0338, Rygma = N/A]

Data/restraints/parameters

5851/0/368

Goodness-of-fit on F2

1.053

Final R indexes [[>=2c (I)]

R; =0.1088, wR, =0.3702

Final R indexes [all data]

R; =0.1265, wR, =0.3790

Largest diff. peak/hole/ e A3

0.63/-0.50
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