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16 Examples
R = OMe, -OCH,0-, 65-93% yields

Me, H, Br X=OH/H
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General information: Melting points reported in this paper are uncoedcind were determined
using EZ Melt, Stanford Research Systems, USAratetl spectra were recorded on Thermo Nicolet
6700 FT-IR Spectrophotometer and are reporteceiquiency of absorption (¢h Mass spectra were
measured with micro mass Q-TOF (ESI-HRMS), MALDI-M&re recorden on ABI Voyager DE-
STR, 'H and**C NMR were recorded on Brucker AVANCE 400 spectr@me NMR spectra for all
the samples were measured in CP@ DMSOds using TMS as an internal standard. The chemical
shifts are expressed inppm down field from the signal of internal TMSrriflic acid was purchased
from Aldrich and used without further purificationPhenethylamines were prepared following the
reported methods. Solvents used for the reactions were dried ustagdard procedurésColumn
chromatography was performed on Merck silica g€)-200 mesh and TLC analysis was facilitated

using phosphomolybdic acid stain in addition to lijht with Merck 60 Fs4 pre-coated silica plates.

Preparation of substituted phenethyIN-phthalimides: 3

A suspension of phthalic anhydride (12 mmol) iruérie in an oven dried round bottom flask
fitted with Dean-Stark apparatus was heated taxdfintii complete dissolution of the anhydride and
no additional water was removed. To this soluti@s added appropriate phenethylamines (10 mmol)
and refluxing was continued until the water evantwas completed (2-3 h). Reaction mixture was
concentrated under reduced pressure to give aueeswhich was purified through column
chromatography to givéa-k and 1min pure form.

N-[2-(3,4-Dimethoxyphenyl)ethyl]phthalimide (1af
5 2.713g. white solid, 87% vyield; m.p. 171 °Git(* 168-170 °C)iR
tg > (KBr, cm!): 2941, 1759, 1713, 15984 NMR (400 MHz, CDCJ): &
/O]@/VN ] 7.8-7.81 (m, 2H) 7.71-7.69 (m, 2H), 6.78-6.78 (1H),26.74 (d,J =
~o ° 1.2 Hz, 1H), 3.93-3.89 (m, 2H), 3.84 (s, 3H), 3(813H), 2.96-2.92

(m, 2H);**C NMR (100 MHz, CDGJ): & 168.1, 148.8, 147.7, 133.9, 132.0, 130.4, 1220,8, 111.9,
111.2, 55.8, 55.7, 39.3, 34.0.
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N-[2-(3,5-Dimethoxyphenyl)ethyl]phthalimide (1b)

98.9, 55.2, 39.0, 34.8.

2.182 g. white solid, 70% yield; m.p.140-142 °C; (RBr, cm):
2940, 1765, 1707, 15934 NMR (400 MHz, CDC}): & 7.84-7.82 (m,
2H), 7.72-7.69 (m, 2H), 6.41 (d] = 2.0 Hz, 2H), 6.32 (tJ = 2.0 Hz,
1H), 3.94-3.90 (m, 2H), 3.74 (s, 6H), 2.95-2.91 @Hl); *C NMR
(100 MHz, CDCH): & 168.1, 160.8, 140.2, 133.9, 132.1, 123.2, 106.7,

N-[2-(2,3-Dimethoxyphenyl)ethyl]phthalimide (1c)

&5

2.649 g. white solid, 85% yield: m.p. 119 °C; IRB{ cmi‘): 2943,
1766, 1708, 1586H NMR (400 MHz, CDGJ): 5 7.83-7.81 (m, 2H),
7.70-7.68 (m, 2H), 6.96-6.92 (m, 1H), 6.81-6.76 @h), 3.95-3.91
(m, 2H), 3.89 (s, 3H), 3.86 (s, 3H), 3.03-2.99 gH); *C NMR (100

MHz, CDCk): & 168.2, 152.7, 147.6, 133.7, 132181.9, 123.8, 123.1, 122.3, 111.2, 60.7, 53875,

29.1.

N-[2-(3-Methoxyphenyl)ethyl]phthalimide (1d)

' N

_0 N
o)

N

2.06 g. white solid, 73% yield; m.p. 91 °C; IR (KBmi%): 2937,
1767, 1719, 1602H NMR (400 MHz, CDCJ): 5 7.83-7.81 (m, 2H),
7.70-7.68 (m, 2H), 7.19 (§, = 7.6 Hz, 1H), 6.84 (d] = 7.6 Hz, 1H),
6.79-6.78 (m, 1H), 6.75 (dd,= 8.0, 2.4 Hz, 1H), 3.93-3.89 (m, 2H),
3.75 (s, 3H), 2.97-2.94 (m, 2H}*C NMR (100 MHz, CDG)): &

168.1, 159.7, 139.5, 133.9, 132.0, 129.5, 123.2,11214.2, 112.2, 55.1, 39.1, 34.6.

N-[2-(3,4,5-Trimethoxyphenyl)ethyl]phthalimide (1e)

2.683 g. white solid, 78% vyield; m.p. 168 °C; IRBK cmi’): 2940,
1767, 1710, 1589H NMR (400 MHz, CDCY): 5 7.84-7.82 (m, 2H),
7.72-7.70 (m, 2H), 6.46 (s, 2H), 3.94-3.90 (m, 2BiB1 (s, 6H), 3.80
(s, 3H), 2.96-2.92 (m, 2H)*C NMR (100 MHz, CDGJ): § 168.1,
153.1, 136.5, 133.9, 133.5, 131.9, 105.5, 123.17,685.9, 39.0,
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N-[2-(2,3,4-Trimethoxyphenyl)ethyl]phthalimide (1f)°

- 5 2.8 g. white solid, 82% yield; m.p. 105-107 °Gitf 110 °C); IR
o \\/‘:g > (KBr, cm™): 3011, 2942, 2832, 1765, 1712, 1603, 1497, 13930,

/O:©/VN 1110, 1000, 907, 796H NMR (400 MHz, CDCY): & 7.82-7.80 (m,

e ° 2H), 7.69-7.67 (m, 2H), 6.83 (d,= 8.5 Hz, 1H), 6.55 (d] = 8.5 Hz,

1H), 3.91-3.87 (m, 5H), 3.81 (s, 3H), 3.75 (s, 3BP4-2.91 (M, 2H)}3C NMR (100 MHz, CDGJ): §
168.2, 152.6, 152.2, 142.1, 133.7, 132.2, 124.4,0,223.0, 107.0, 60.8, 60.5, 55.9, 38.6, 28.9.

N-[2-(3,4-Methylenedioxyphenyl)ethyl]phthalimide (19°
o 2.596 g. white solid, 88% vyield; m.p. 139-141 Gt.f 139-140 °C);
7 g > IR (KBr, cm'): 2938, 2888, 1767, 1706, 1611, 1496, 1399, 1099,
<O:©/\/N | 929, 715;"H NMR (400 MHz, CDCJ): & 6.75 (d,J = 1.2 Hz, 1H),
O 6.70 (d,J = 8.0 Hz, 1H), 6.67 (ddJ = 8.0, 1.2 Hz, 1H), 5.91 (s,

2H), 3.89-3.85 (m, 2H), 2.92-2.88 (m, 2HC NMR (100 MHz, CDGJ): & 168.1, 147.7, 146.2, 133.9,
132.0, 131.7, 123.2, 121.7, 109.2, 108.3, 100.8}, 30%.3.

N-[2-(2,5-Dimethoxyphenyl)ethyl]phthalimide (1h)
2.457 g. white solid, 79% yield; m.p. 95 °C; IR (KBm): 2938, 1705,

e N

~o 0 1575, 1501, 138212584 NMR (400 MHz, CDCJ): § 7.82-7.77 (m, 2H),
N 7.70-7.66 (m, 2H), 6.73-6.68 (m, 3H), 3.93Jt= 7.2 Hz, 2H), 3.70 (s,
o 3H), 3.66 (s, 3H), 2.97 (§ = 7.2 Hz, 2H).;*C NMR (100 MHz, CDGJ):
0 § 168.2, 153.3, 152.0, 133.7, 132.1, 127.6, 123.6,6,1112.2, 111.1,
) # 55.7,55.6, 37.8, 29.7.

N-[2-(3-Methylphenyl)ethyl]phthalimide (1i)
2.2 g. white solid, 83% yield: m.p. 88 °C; IR (KRBmi"): 3009, 2934,
Oﬁ@ 2862, 1773, 1731, 1610, 1457, 1434, 1391, 13514,11681, 1001,
\©/VN 865, 782, 717, 529, 495, 43%) NMR (400 MHz, CDCJ): 5 7.84-7.82
© (m, 2H), 7.71-7.69 (m, 2H), 7.17 @,= 7.6, 1H), 7.07-7.02 (m, 3H),

3.92-3.88 (m, 2H), 2.96-2.92 (m, 2H), 2.30 (s, 3H¢ NMR (100 MHz, CDGCJ): 5 168.1, 138.1,
137.9, 133.8, 132.1, 129.6, 128.4, 127.3, 125.8,1189.3, 34.5, 21.3.

S4



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

N-[2-Phenyl ethyl]phthalimide (1;j)’

0 S Yy 2.08 g. white solid, 83% vyield; m.p.125 °0t(" 125 °C); IR (KBr, crif):
2932, 1763, 1711, 1602, 1406f NMR (400 MHz, CDCY): § 2.97-3.01
©/VN (m, 2H), 3.90-3.94 (m, 2H), 7.19-7.30 (m, 5H), ZB29 (m, 2H), 7.81
© (m, 2H);**C NMR (100 MHz, CDG)): & 34.6, 39.2, 123.2, 126.6, 128.5,

b ~

128.8, 132.0, 133.9, 138.0, 168.1.

N-[2-(3-Bromophenyl)ethyl]phthalimide (1k)
2.64 g, white solid, 80% vyield; m.p. 97 °C; IR (KBmi"): 3054,
Oﬁ@ 2947, 1768, 1708, 1566, 1427, 1395, 1359, 1075, ‘HRMR (400
Br\©/VN MHz, CDCE): § 7.83-7.80 (m, 2H), 7.72-7.69 (m, 2H), 7.30-7.19 (m
© 4H), 3.94-3.90 (m, 2H), 3.01-2.97 (m, 2HC NMR (100 MHz,
CDCly): 6 168.1, 138.0, 133.9, 132.0, 128.8, 128.5 126.8,2,89.2, 34.6.

2-(3,4-dimethoxyphenethyl)]-4,5-dimethoxyisoindolie-1,3-dione (1m)
N 3.31 g. white solid, 87% yield; m.p. 120 °@ (KBr, cm™):
O@*O\ 3007, 2937, 2843, 1765, 1712, 1591, 1517, 14975,14390,
/Oj@/\/N o— 1278, 1262, 1240, 1026 NMR (400 MHz, CDCY): 6 7.51 (d,
o © J = 8.0 Hz, 1H), 7.08 (d] = 8.0 Hz, 1H), 6.784-6.781 (m, 2H),
6.75 (s, 1H), 4.11 (s, 3H), 3.94 (s, 3H), 3.87-3(84 2H), 3.83
(s, 3H), 3.82 (s, 3H), 2.93-2.89 (m, 2HJC NMR (100 MHz, CDCJ): § 167.5, 166.1, 157.6, 148.8,

147.6, 147.1, 130.6, 124.6, 121.8, 120.8, 119.3,71112.0, 111.2, 62.5, 56.6, 55.86, 55.80, 39.3,
34.0.

N-[2-(3,4-Dihydroxyphenyl)ethyl]phthalimide (1I)®

An oven dried two neck round bottom flask beariegtsm in side

o)
arm was cooled to room temperature under a steadgns of
HOD/\/N nitrogen gas flow. The flask was charged withristiy bar, substrate
o)
HO

1f (1 mmol) and dry dichloromethane (15 ml) and cdadewn to

-15 °C (using ice and salt as a freezing mixturgd. this solution
was added BBr(3 ml, 1M soln. in dichloromethane) with stirrindfter 2 h, the reaction mixture was

quenched with water (10 ml). The organic layer segarated and agueous layer was extracted with
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dichloromethane (2 x 15 ml). The combined orga&xiract was washed with brine solution and dried
over anhydrous N&Q,. Filtered and the solvent was removed under vacomnotary evaporator to
dryness. The dried compound was purified throuibasgel column chromatography using ethyl
acetate and hexane (50:50) as eluent; 252 mg. wblig, 89% vyield; m.p. 175 °QR (KBr, cm’):
3272, 2959, 1763, 1681, 1600, 1393, 1262NMR (400 MHz, DMSOd): & 8.82 (s, 1H), 8.71 (s,
1H), 7.90-7.85 (m, 4H), 6.64-6.62 (m, 2H), 6.45,(dd 2.0, 8.0 Hz, 1H), 3.76 (§ = 3.8 Hz, 2H),
2.77 (t,J = 3.6 Hz, 2H);*C NMR (100 MHz, DMSOde): & 167.6, 145.0, 143.6, 134.3, 131.4, 128.8,
122.9, 119.1, 115.8, 115.4, 39.1, 33.0.

Typical procedure for TTOH mediated cyclization.

An oven dried two neck round bottom flask bearirgptam in side arm was cooled to room
temperature under a steady stream of nitrogenlgas fThe flask was charged with stirring bar, inid
(0.5 mmol) and dry dichloromethane (15 ml) and edaflown to0 °C (using ice). To this solution
was added TfOH (0.2 ml, 4 equiv) with stirring. té&f 30 minutes, the reaction mixture was quenched
with water (10 ml) followed by NaHC4£)Y1g). The organic layer was separated and aguagpeswas
extracted with dichloromethane (2 x 15 ml). Thenbted organic extract was washed with brine
solution and dried over anhydrous S@,. Filtered and the solvent was removed under vacaom
rotary evaporator to dryness. The dried compouad purified through the short silica gel column
chromatography using ethyl acetate and hexaneuastel

The isolation of compoun@d was achieved using ethyl acetate as extractingesblinstead of

dichloromethane.

12b-Hydroxy-2,3-dimethoxy-5,12b-dihydro-6-isoindolo[1,2-a]isoquinolin-8-one (24)
( Y 149 mg. white solid, 96% yield; m.p. 169 aGt(* 157-159 °C); IR (KBr,
-0 O cm?): 3331, 1672, 1614, 15184 NMR (400 MHz, CDC}): § 7.99 (d,J
No = 7.6 Hz, 1H), 7.67 (d) = 7.6 Hz, 1H), 7.63 (td) = 7.6, 1.2 Hz, 1H),
O 7.47 (td,J= 7.6, 1.2 Hz, 1H), 7.41 (s, 1H), 6.56 (s, 1HL64(ddd,J =
13.2, 7.6, 1.6 Hz, 1H), 4.04 (s, 1H), 3.95 (s, 33B3 (s, 3H), 3.42-3.35
(m, 1H), 2.95-2.87 (m, 1H), 2.67 (ddd= 16.0, 8.0, 1.6 Hz, 1H}3C NMR (100 MHz, CDCJ): 5
167.4, 149.4, 148.2, 148.0, 132.7, 130.6, 129.3,8,2127.6, 123.7, 123.0, 111.5, 110.4, 86.4, 56.2,
56.0, 34.9, 29.1.
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12b-Hydroxy-1,3-dimethoxy-5,12b-dihydro-61-isoindolo[1,2-a]isoquinolin-8-one (2b)

( Y} 140 mg. white solid, 90% vyield; m.p. 168 °C; IR (KBmi'): 3307, 1675,
1594, 1443]H NMR (400 MHz, CDCJ): 6 8.14 (d,J = 7.6 Hz, 1H), 7.73
(d,J=7.6 Hz, 1H), 7.51 (td) = 7.6, 1.2 Hz, 1H), 7.42 (td,= 7.6 ,1.2
Hz, 1H), 6.43 (dJ = 2.4 Hz, 1H), 6.27 (d] = 2.0 Hz, 1H), 4.39 (ddd), =
12.8, 5.6, 3.2 Hz, 1H), 4.31 (s, 1H), 4.04 (s, 376 (s, 3H), 3.33 (td =
12.8, 3.2 Hz, 1H), 3.00-2.91 (m, 1H), 2.62 (d&; 16.4, 2.4 Hz, 1H}**C
NMR (100 MHz, CDC)): 6 167.7, 160.0, 158.6, 148.9, 138.5, 132.3, 13028.2, 124.1, 123.1,
117.2, 105.5, 97.8, 87.1, 55.34, 55.31, 35.1, 30.6.

12b-Hydroxy-3,4-dimethoxy-5,12b-dihydro-@4-isoindolo[1,2-a]isoquinolin-8-one (2c)

( Y} 132 mg. white solid, 85% yield; m.p. 198 °C; IR (KBmi'): 3293, 1678,

o 1602, 1458!H NMR (400 MHz, CDC}): § 7.99 (d,J = 8.0 Hz, 1H), 7.69-
O N o 7.68 (m, 1H), 7.69 (s, 1H), 7.62 (t#i= 7.6, 1.2 Hz, 1H), 7.46 (td,= 7.2,

HO 0.8 Hz, 1H), 6.87 (d] = 8.8 Hz, 1H), 4.20 (ddd,= 13.2, 6.4, 2.4 Hz, 1H),
O 3.83 (s, 3H), 3.81 (s, 1H), 3.73 (s, 3H), 3.41-313¢ 1H), 3.02 (ddd] =
‘ 16.8, 4.4, 2.0 Hz, 1H), 2.81-2.72 (m, 1) NMR (100 MHz, CDG): §
167.1, 152.4, 147.9, 146.2, 132.5, 130.5, 129.6,5,2128.9, 123.5, 123.4, 123.2, 110.8, 86.1, 60.1,
55.7, 34.2, 23.4.

12b-Hydroxy-3-methoxy-5,12b-dihydro-61-isoindolo[1,2-a]isoquinolin-8-one (2d)

’/O V130 mg. white solid, 93% vyield; m.p. 169 °C; IR (KBm'): 3265, 1681,
O N 1613, 1580, 1407*H NMR (400 MHz, DMSO«d): § 8.12 (d,J = 8.0 Hz,

HO © 1H), 7.89 (dJ = 4.8 Hz, 1H), 7.63-7.68 (m, 2H), 7.51 (= 7.6, 0.8 Hz,

O 1H), 6.89 (s, 1H), 6.84 (dd,= 8.4, 2.4 Hz, 1H), 6.72 (d,= 2.4 Hz, 1H),

4.23-4.17 (m, 1H), 3.71 (s, 3H), 3.45-3.38 (m, 1”}9 (dd,J = 7.6, 4.0

Hz, 2H); *C NMR (100 MHz, DMSOds): § 165.8, 158.5, 148.7, 135.9, 132.2, 130.2, 1296,2]
129.1, 123.7, 122.3, 113.0, 112.9, 85.4, 55.0,, Z910L.
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12b-Hydroxy-1,2,3-trimethoxy-5,12b-dihydro-@H-isoindolo[1,2-a)isoquinolin-8-one (2e)

0 Y 152 mg. white solid, 89% vyield; m.p. 179 °C; IR (KBmi'): 3282, 1675,
1600, 1456 H NMR (400 MHz, CDCY):  8.49 (d,J = 7.6 Hz, 1H), 7.60
(dd,J = 7.6, 0.8 Hz, 1H), 7.55 (td,= 7.6, 1.2 Hz, 1H), 7.41 (td,= 7.6,
0.8 Hz, 1H), 6.38 (s, 1H), 4.30 (s, 1H), 4.13 (4),34.05-4.01 (m, 1H),
. 3.85 (s, 3H), 3.80 (s, 3H), 3.25 (t#l= 12.8, 3.6 Hz, 1H), 2.81-2.89 (m,
1H), 2.56 (ddJ = 16.0, 2.4 Hz, 1H)**C NMR (100 MHz, CDGJ): § 167.5,153.3, 153.2, 148.7, 141.3,
132.5,131.4,130.4,129.2, 125.9, 122.8, 122.3,71®87.7, 61.5, 60.8, 55.8, 34.6, 30.3.

12b-Hydroxy-2,3,4-trimethoxy-5,12b-dihydro-@H-isoindolo[1,2-a]isoquinolin-8-ong(2f)
| 155 mg. white solid, 91% vyield; m.p. 157-158 °C; (KBr, cni'): 3289,

( ~N
(e}
o 2937, 2835, 1684, 1605, 1457, 1323, 1417, 11120,1783;'"H NMR (400
- O N MHz, CDCk): § 7.99 (d, J = 7.6 Hz, 1H), 7.69 (dJ = 7.6 Hz, 1H), 7.64
O (e}
HO (td, J = 1.2, 7.6 Hz, 1H), 7.48 (td,= 7.6, 0.8 Hz, 1H), 7.27 (s, 1H), 4.21

(dd,J = 6.2, 13.0 Hz, 1H), 3.94 (s, 3H), 3.83 (s, 3HYB(s, 4H), 3.34 (td,
J=4.4,13.0, Hz, 1H), 2.88 (dddi= 1.7, 4.4, 16.7 Hz, 1H), 2.68 (ddbz

6., 12.0, 16.7 Hz, 1H}*C NMR (100 MHz, CDCJ): 5 167.3, 152.1, 150.9, 148.0, 142.3, 132.5, 131.1,
130.4, 129.4, 123.4, 123.1, 121.8, 106.6, 86.27,660.5, 56.1, 34.3, 23.2; HRMS-ESV{):
Calculated for GH1gNOs (M+Na): 364.1161, Found (M+Na): 364.1168.

|

11b-Hydroxy-5,11b-dihydro-6H-1,3-dioxa-6a-azaindeni®,6-c]fluoren-7-one (29}
. 96 mg. white solid, 65% yield; m.p. 176-178 2@x.f 175-176 °C); IR (KBr,

<° cm): 3251, 2995, 2910, 2767, 1679, 1617, 1482, 14334, 1034, 701*H
N
o O NMR (400 MHz, CDC}):  7.96 (d,J = 7.5 Hz, 1H), 7.69 (dJ = 7.5 Hz,
O 1H), 7.63 (tdJ = 1.1, 7.5 Hz, 1H), 7.48 (td, = 0.8, 7.5 Hz, 1H), 7.39 (s,

J 1H), 6.56 (s, 1H), 5.95 (d = 1.2 Hz, 1H), 5.90 (dJ = 1.2 Hz, 1H), 4.18
(ddd,J = 2.1, 6.0, 13.2 Hz, 1H), 3.63 (s, 1H), 3.39 (ddi¢; 4.4, 11.6, 13.2 Hz, 1H), 2.93-2.85 (m,
1H), 2.69 (ddd,) = 2.1, 4.4, 16.0 Hz, 1H}°C NMR (100 MHz, CDGJ): & 167.3, 147.8, 147.7, 146.6,
132.6, 130.4, 129.5, 128.8, 123.5, 123.1, 108.7,3,0.01.2, 86.4, 34.8, 29.4.
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12b-Hydroxy-1,4-dimethoxy-5,12b-dihydro-64-isoindolo[1,2-a]isoquinolin-8-one (2h)

W 135 mg. white solid, 87% vyield; m.p. 165-166 °C;(KBr, cnmi'): 3398, 3054,
2925, 2854, 1717, 1675, 1586, 1458, , 1290, 106301887, 739'H NMR
(400 MHz, CDC}): 6 8.16-8.14 (m, 1H), 7.79-7.77 (m, 1H), 7.51 @ds 1.3,
7.5 Hz, 1H), 7.45 (td) = 1.0, 7.5 Hz, 1H), 6.84 (d,= 8.9 Hz, 1H), 6.76 (d] =

8.9 Hz, 1H), 4.53 (ddd] = 1.0, 5.8, 13.0 Hz, 1H), 4.45 (s, 1H), 4.07 (4),3

\ # 3.75 (s, 3H), 3.30 (td) = 3.5, 13.0 Hz, 1H), 2.91 (ddd,= 1.0, 3.5 17.2 Hz,
1H), 2.68-2.59 (m, 1H).**C NMR (100 MHz, CDGJ): § 167.8, 151.7, 151.2, 148.8, 132.4, 130.8,
129.4, 126.7, 125.6, 124.1, 123.2, 110.1, 108.91,835.8, 55.5, 34.7, 24.1; HRMS-ESW¥):
Calculated for @gH;7/NO4 (M+Na): 334.1055, Found (M+Na): 334.1053

12b-Hydroxy-3-methyl-5,12b-dihydro-8H-isoindolo[1,2-a]isoquinolin-8-one (2i)

0 Y 103 mg. white solid, 78% yield; m.p. 174-175 °C;(KBr, cni’): 3269, 2947,
O ) 2893, 2840, 1695, 1614, 1576, 1417, 1294, 11077,1929, 824, 768, 701;
HO | *H NMR (400 MHz, CDG)): $8.01 (d,J = 8.0 Hz, 1H), 7.81 (d] = 8.0 Hz,
1H), 7.62-7.58 (m, 2H), 7.42 (td= 0.8, 7.6 Hz, 1H), 7.09 (d,= 12 Hz, 1H),
. 6.93 (s, 1H), 4.28 (s, 1H), 4.04 (dddEs 2.4, 6.0, 13.1 Hz, 1H), 3.36 (ddii=

4.4, 11.2, 13.1 Hz, 1H), 2.94-2.85 (m, 1H), 2.7ddd) = 2.4, 4.4, 12.4 Hz, 1H), 2.28 (s, 3H¥C
NMR (100 MHz, CDC}): 6 167.3,147.9, 138.4, 134.5, 133.0, 132.5, 130.9,7,229.3, 127.6, 127.3,
123.4, 123.3, 86.4, 34.7, 29.2, 21.0; HRMS-B8L): Calculated for €H1sNO, (M+Na): 288.1000,
Found (M+Na): 288.1010.

12b-Hydroxy-2,3,11,12-tetramethoxy-5,12b-dihydro-B-isoindolo[1,2-a]isoquinolin-8-one (2m)

158 mg. white solid, 85% yield; m.p. 158-160 °C; (KBr, cmi’): 3241,
1996, 2936, 2836, 1680, 1614, 1494, 1334, 1135, $6RMR (400 MHz,
CDCl): 4 8.23 (s, 1H), 7.48 (d] = 8.2, 1H), 7.03 (dJ = 8.2, 1H), 6.5 (s,
1H), 4.22 (dddJ = 2.0, 6.1, 13.0 Hz, 1H), 4.12 (s, 3H), 3.96 (4),33.91
(s, 3H), 3.83 (s, 3H), 3.66 (s, 1H), 3.44 (ddd; 4.5, 11.8, 13.0 Hz, 1H),
3.00-2.92 (m, 1H), 2.70 (ddd,= 1.8, 4.3, 16.0 Hz, 1H)"*C NMR (100
MHz, CDCk): 6 166.5, 157.2, 148.9, 147.7, 144.6, 140.3, 12&7.Q, 124.3, 119.9, 113.4, 112.0,
111.0, 87.9, 61.9, 56.4, 55.9, 55.8, 34.7, 28.7M3IRESI (2): Calculated for gH21NOs (M+Na):
394.1267, Found (M+Na): 394.1266.
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Cyclization of the imides 1j and 1k

An oven dried two neck round bottom flask bearirgptam in side arm was cooled to room
temperature under a steady stream of nitrogen Igas fThe flask was charged with stirring bar,
substrate (0.5 mmol) and TfOH (0.4 ml, 8 equiv)hwitirring and heated for 48 h at 70 °C. This
mixture was quenched with water (10 ml) followedMgHCQ; (1g). The precipitate was digested in
dichloromethane and organic layer was separated agdeous layer was extracted with
dichloromethane (2 x 15 ml). The combined orga&xitact was washed with brine solution and dried
over anhydrous N&Q,. Filtered and the solvent was removed under vacomnotary evaporator to
dryness. The dried compound was purified througbrtssilica gel column chromatography using

ethyl acetate and hexane as eluent.

12b-Hydroxy-5,12b-dihydro-6H-isoindolo[1,2-alisoquinolin-8-one (2))

1 Yy 98 mg. white solid, 78% yield; m.p. 144 °C; IR (KBmi): 3284, 3065, 2929,
0 N 1679, 1606, 1419, 1295, 1-39, 945, 769, 688.NMR (400 MHz, CDCJ): §
HO °1 804 (d,J=7.7 Hz, 1H), 7.95 (ddl = 1.3, 7.5 Hz, 1H), 7.73 (d1,= 1.3, 7.5 Hz,
O 1H), 7.64 (tdJ = 1.2, 7.5 Hz, 1H), 7.49 (td,= 0.9, 7.5 Hz, 1H), 7.32-7.28 (m,
S 4 1H), 7.27-7.23 (m, 1H), 7.16-7.14 (m, 1H), 4.29dd#= 2.4, 6.1, 13.1 Hz, 1H),

3.49 (ddd,J = 4.5, 11.5, 13.1 Hz, 1H), 3.40 (s, 1H), 3.06-2®7 1H), 2.85 (ddd] = 2.3, 4.3, 16.2 Hz,
1H).; °C NMR (100 MHz, CDG)): § 167.3, 147.7, 136.9, 134.9, 132.7, 132.0, 13(88,Q, 129.7,
129.1, 123.5, 123.2, 122.5, 86.2, 34.4, 29.0; HRBES-(/2): Calculated for GH1:NO, (M+Na):
274.0844, Found (M+Na): 274.0844.

12b-Hydroxy-3-bromo-5,12b-dihydro-8H-isoindolo[1,2-a]isoquinolin-8-one (2k)

(& 1 109 mg. white solid, 66% yield; m.p. 163 °C; IR (KBmi'): 3246, 2951,
O \ 2894, 2838, 1683, 1593, 1472, 1414, 1181, 11140,1939,, 883, 765, 697;

HO 1 H NMR (400 MHz, CDCJ): $7.98 (d,J = 7.5 Hz, 1H), 7.80 (d] = 8.4 Hz,

O 1H), 7.70-7.68 (m, 1H), 7.65 (td,= 1.2, 7.5 Hz, 1H), 7.49 (td,= 0.8, 7.5

. Hz, 1H), 7.42 (dd) = 1.8, 8.3 Hz, 1H), 7.316-7.311 (m, 1H), 4.18 (dile

2.4,6.1, 13.1 Hz, 1H), 3.71 (s, 1H), 3.42 (ddd; 4.5, 11.4, 13.1 Hz, 1H), 2.99-2.91 (m, 1H), 2.80
(ddd,J = 2.3, 4.2, 16.4 Hz, 1H}?C NMR (100 MHz, CDGJ): & 167.3, 147.4, 136.9, 134.9, 132.7,
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132.0, 130.3, 130.0, 129.7, 129.1, 123.5, 123.2,5186.2, 34.4, 29.0; HRMS-ESh2): Calculated
for C16H12BrNO, (M+Na): 351.9949, Found (M+Na): 351.9948.

Typical procedure for cyclization followed by NaBH/TFA reduction.*

An oven dried two neck round bottom flask bearirgptam in side arm was cooled to room
temperature under a steady stream of nitrogenlgas fThe flask was charged with stirring bar, imid
(0.5 mmol) and dry dichloromethane (15 ml) and edatlown toO °C. To this solution was added
TfOH (0.2 ml, 2 mmol) with stirring. After the ptilated time the contents were brought to room
temperature and NaBH2 mmol) was added followed by TFA (1 ml) and sodution was stirred until
color disappears (additional NaBHEnd TFA was used if color persists for long tim&p this mixture
acetone was added and evaporated under reducatdingrés dryness. The solid residue was dissolved
in dichloromethane (20 ml) and the insoluble matesias filtered off, the organic layer was driectov
anhydrous Ng50O, and filtered. The solvent was evaporated undeanwa and the crude product was
purified through silica gel column chromatography.

The isolation of compoun@®| was achieved using ethyl acetate as extractingesblinstead of
dichloromethane.

3-methyl-5,1D-dihydroisoindolo[1,2-a]isoquinolin-8(6H)-one (3h)

[ 114 mg. white semi solid, 92% yield; IR (KBr, &jn3018, 2929, 1696, 1614,

O N 5 1468, 1394, 1298, 735'H NMR (400 MHz, CDCY): 6 7.88-7.84 (m, 2H),
7.60 (td, J = 1.2, 7.5 Hz, 1H), 7.52-7.46 (m, 2H), 7.08 Jds 7.9 Hz, 1H),
O 7.01 (s, 1H), 5.65 (s, 1H), 4.44 (ddds 4.3, 5.7, 12.8 Hz, 1H), 3.47 (ddbl=
4.5, 9.6, 12.8 Hz, 1H), 3.07-2.99 (m, 1H), 2.84 {dt 4.5, 15.9 Hz, 1H), 2.31
(s, 1H);13C NMR (100 MHz, CDG): 6 167.9, 144.4, 137.1, 134.5, 132.7, 131.4, 13129,8] 128.3,
128.0, 127.4, 125.1, 123.7, 123.4, 59.0, 38.2,,29131, 20.9; MALDI-MS (V2z): Calculated for
Ci17H1sNO (M+H): 250.1232, Found (M+H): 250.1281.

\\

5,11b-Dihydro-6H-1,3-dioxa-6a-aza-indeno[5,6-c]-floren-7-one (3f}

) . 119 mg. white solid, 85% yield; m.p. 180-181 aGt.f 179-180 °C); IR

<O O (KBr, cm™): 3031, 2948, 2907, 1691, 1499, 1238, 1029, 899, 835, 688;
o) N—o | 'H NMR (400 MHz, CDC}): §7.88 (d,J = 7.5 Hz, 1H), 7.80 (dd] = 0.7,
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7.5 Hz, 1H), 7.61 (td) = 1.2, 7.5 Hz, 1H), 7.50 (8= 7.5 Hz, 1H), 7.08 (s, 1H), 6.65 (s, 1H), 5.96 (d
J=1.2 Hz, 1H), 5.89 (d] = 1.2 Hz, 1H), 5.57 (s, 1H), 4.37 (ddts 4.8, 5.5, 13.0 Hz, 1H), 3.45 (ddd,
J=4.7,9.2, 13.0 Hz, 1H), 3.02-2.94 (m, 1H), 2(@§ J = 4.7, 15.7 Hz, 1H)**C NMR (100 MHz,
CDCl): & 167.9, 146.8, 146.5, 144.2, 132.7, 131.5, 1288,2, 127.2, 123.9, 123.3, 109.1, 105.5,
101.1, 59.1, 38.2, 29.4.

2,3-dihydroxy-5,6-dihydroisoindolo[1,2-alisoquinoln-8(12bH)-one(3l)

ho VW 110 mg. white solid, 77% yield; m.p. 225-227 °C; (KBr, cm*): 3493,
O N 1651, 1626, 1455, 1294, 1270, 234, 7HNMR (400 MHz, DMSOsd): 6

HO Ol 8.95 (s, 1H), 8.87 (s, 1H), 7.94 (#i= 7.6 Hz, 1H), 7.71-7.66 (m, 2H), 7.52

O (t, J = 7.6 Hz, 1H), 7.08 (s, 1H), 6.55 (s, 1H), 5.671(), 4.19-4.13 (m,

1H), 3.34-3.31 (m, 1H), 2.71-2.66 (m, 2HC NMR (100 MHz, DMSO-

ds): 6 166.6, 145.1, 144.4, 143.9, 131.9, 131.5, 12&42.6, 123.9, 122.8, 115.6, 112.6, 58.1, 37.8,

27.9; MALDI-MS (m/2): Calculated for ggH1aNO3; (M+H): 268.0974, Found (M+H): 268.0954.

\\

Synthesis of Nuevamine

Synthesis of Imide 4:Suspension of phthalic anhydride (1 mmol) in toli@m an oven dried round
bottom flask fitted with Dean-Stark apparatus waatld to reflux until complete dissolution of the
3,4-dimethoxy phthalic anhydride and no additiomater was removed. To this solution was added
homopiperonyl amine (1.2 mmol) and refluxing wastowed until the water evolution was
completed (12 h). Reaction mixture was concerdrateder reduced pressure to give a residue which
was purified through column chromatography to gi2€g3,4-methylenedioxyphenyl)ethyl)-4,5-

dimethoxyisoindoline-1,3-dionin pure form.

O
0 o © OMe
0
N
<OmH2 . Toluene, Reflux . <o:©/\/ OMe
0

MeO D-S, 12 h, 85% 4 (0]
OMe
<O O <O O 1. TfOH, CH,ClI,
0 N o, o) N o 2. NaBH,/TFA
o~ ) (Lpome
MeO OMe
5a, Nuevamine 5b, Isonuevamine
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Imide 4: 302 mg. white solid, 85% yield; m.p. 149 °Gt** 155-157 °C); IR (KBr, ci): 2994, 2937,
2844, 1767, 1708, 1606, 1496, 1442, 1391, 1345712643, 926:H NMR (400 MHz, CDCY): &
7.52 (d,J = 8.0 Hz, 1H), 7.1 (d) = 8.0 Hz, 1H), 6.74 (d] = 1.3 Hz, 1H), 6.72-6.66 (m, 2H), 5.91 (s,
2H), 4.13 (s, 3H), 3.95 (s, 3H), 3.84-3.80 (m, 2PB9-2.85 (m, 2H)**C NMR (100 MHz, CDG)): &
167.46, 166.1, 157.6, 147.6, 147.1, 146.2, 1312961 121.8, 121.7, 119.3, 115.7, 109.2, 108.2,
100.8, 62.5, 56.5, 39.4, 34.2.

Synthesis of Nuevamine 5aAn oven dried two neck round bottom flask beasegtum in side arm
was cooled to room temperature under a steadynstodanitrogen gas flow. The flask was charged
with stirring bar, imide4 (71 mg, 0.2 mmol) and dry dichloromethane (10 am)l cooled down to
given temperature. To this solution was added T{OHA ml, 1 mmol) with stirring. After reported
time the contents were brought to room temperanceNaBH (1 mmol) was added followed by TFA
(0.5 ml) and the solution was stirred until colesappears (additional NaBHand TFA was used if
color persists for long time). This mixture wasaporated to dryness under reduced pressure. The
solid residue was dissolved in dichloromethanen®0and the insoluble material was filtered offe th
organic layer was dried over anhydrous,8@&, and filtered. The solvent was evaporated under
vacuum and the crude product was purified throufibasgel column chromatography using ethyl
acetate/hexane (50:50) as eluent to give nuevam@and its regioisomer Isonuevamifd as

mixture.

S. No.| Temperature ("C) Time (h) % of Nuevarra@ | Yield of (5a+5b)°
1 0 0.5 52 86

2 -20 1 71 =

3 -40 12 80 -<

4 -60 20 85 -<

5 -78 36 88 92

% of regioisomeric composition was ascertainedHNMR data

®Isolated Yield® Yield was not calculated.
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Mixture of 10,11-Dimethoxy-5,11b-dihydro-6H-1,3-dixa-6a-aza-indenol[5,6-c]fluoren-7-one (5a)
and 8,9-Dimethoxy-5,11b-dihydro-6H-1,3-dioxa-6a-azandeno[5,6-c]fluoren-7-one %b)

59 mg (86% yield) and 63 mg (92% vield), IR (KBm1): 2972, 2940, 2841, 1681, 1620, 1446, 1408,
1273, 1220, 1035H NMR (400 MHz, CDCY): 5 7.58 (d,J = 8.0 Hz, 1H)7.43(dd,J = 0.8, 8.4 Hz,
1H), 7.32 (s, 1H)7.14(d, J = 8.0 Hz, 1H), 7.07 (d, J = 8.4, 1H),03 (s, 1H), 6.66 (s, 1H%.65 (s,
1H), 5.95 (dJ = 1.2 Hz, 1H), 5.92 (d] = 1.2 Hz, 1H)5.89(d,J = 1.2 Hz, 1H)5.86(d,J = 1.2 Hz,
1H), 5.63 (s, 1H)5.45(s, 1H),4.34-4.28(m, 1H),4.07 (s, 3H), 4.0-4.09 (m, 1H), 3.99 (s, 3H), 3.97 (s,
3H), 3.90(s, 3H), 3.59-3.53 (m, 1HR.42-3.36(m, 1H), 3.05-2.94 (m, 2H), 2.90-2.82 (m, 1H)79-
2.75(m, 1H);13C NMR (100 MHz, CDGJ): 6 167.6,166.2 155.5,152.8 146.7,146.5 146.4, 144.3,
137.6 136.1, 128.8, 128.428.3 127.§ 126.6,125.1, 119.7,118.4 116.2 113.2,109.Q 108.4,107.5
105.5101.1, 100.9,62.5 60.5, 58.458.0 56.7, 56.3, 38.838.3 29.3,28.9

Crystal Structure of the compounds 2h, 2m, 2j and 22

2h, CCDC 828126 2m, CCDC 828128
c20
@ 05
2y
Cly -
"y /vC21 -
@) oI
! \\\\\'% 013
N N
\\75,3\,, 19 \24)
) s QA
INe g -
Q/ §/@" %. c10 5
02 s ;&a ‘.\9 Ce3 O
o) R
Cig L2 17 (’Ilj
(I~ @ 18
% O X e (&/
& e
2j, CCDC 828125 2k, CCDC 828124
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paper. These data can be obtained free of  chesgethe Cambridge Crystallographic Data

Centrevia www.ccdc.cam.ac.uk/data request/cif
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Current Data Paraneters
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TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 14.00 usec
PL1 -0.90 dB
SFOL 400. 1324710 Mz
F2 - Processing paraneters
SI 32768

SF 400. 1300040 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

DO HO O TALNONANOMNHDNANDONTOONADN O DD OONDIONTOOTOMNN OO LD NO©M®O S O
OOV OTITANOONDOOFTITIORONNAAO DO NN AN AODONNODINIITNAOODHD VOO
COLOOOOOOOOOITITITIITNOONNANNNAAADONLTITNONNINMNOOOOOCOODON~NN NI~
ONNNNNNNNNNNNNNNNENNOOST I I IT TSI NNOONNOOOMmMmmmommmma NN o
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N
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g BIIgSNNNNgNT - JENINE I 3 8 BRUKER
Current Data Parameters
NAME JS-111-16-2
EXPNO 2
PROCNO 1
OMe F2 - Acquisition Paraneters
Date_ 20090528
MeO. Ti e 13.31
I NSTRUM spect
PRCBHD 5 mm BBO BB- 1H
N PULPROG zgpg30
o) ™ 65536
HO SOLVENT cDcl 3
NS 256
2c DS 2
SWH 24038. 461 Hz
13 FI DRES 0.366798 Hz
C NMR AQ 1. 3631988 sec
RG 575
(100 MHz, CDCly) DW 20. 800 usec
DE 6. 00 usec
TE 296.7 K
D1 2.00000000 sec
dil 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL 13C
P1 9. 50 usec
PL1 -0.60 dB
SFQL 100. 6228298 NMHz
======== CHANNEL f 2 ========
CPDPRG2 wal tz16
NUCQ2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SF2 400. 1316005 MHz
F2 - Processing paraneters
Sl 32768
SF 100. 6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80S2 60 50 40 30 20 10 ppnr
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C
~
,
<
-
r'4
C
~
-
r'4
-
Z
-
<
-
<

8.13(
8.11(
7.90

7.88

7.68¢
7.68¢
7.67(C
7.667
7.657
7.65¢
7.65

7.64¢
7.63¢
7.531
7.53

7.51¢
7.517
7.50(C
7.49¢
6.897
6.86

6.85¢
6.84(
6.83¢
6.72¢
6.71¢
4.23

4.221
4.211
4.19¢
4.19(
4.17¢
3.71¢
3.45¢
3.43¢
3.42¢
3.41¢
3.407
3.38¢
2.82:
2.81:
2.80¢
2.79¢

e PP T N =NGEn

Current Data Paraneters
NANVE JS- 3- PTH- CYCL
s 3 EXPNO 1
MeO PROCNO 1
O N F2 - Acquisition Paraneters
o) Date_ 20100310
HO Ti me 23. 14
I NSTRUM spect
2d PROBHD 5 nmm BBO BB- 1H
Q PULPROG zg30
TD 32768
'HNMR SOLVENT DVSO
(400 MHz, DMSO-dﬁ) NS 16
\ DS 2
SWH 8223. 685 Hz
FI DRES 0. 250967 Hz
AQ 1.9923444 sec
RG 456
DW 60. 800 usec
DE 6. 00 usec
TE 296.9 K
D1 2.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 14. 00 usec
PL1 -0.90 dB
SFO1 400. 1324710 MHz
F2 - Processing paraneters
Sl 32768
SF 400. 1299954 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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165. 84
158. 50
148. 75
135.93
132. 29
130. 29
129. 65
129. 23
129.10
123.76
122. 39
113. 09
112. 90

o N~ [@Ne)Neol ) {o Mo Noeo]
< o OOt NOHO
w0 B 00000 I o
[e0] Te] [eoNerNerNesNesrNesNa\|
MeO
N
o)
HO
o
13Cc NMR

| (100 MHz, DMSO-d o)

T T
190 180 170 160 150 140 130 120 110 100 90

T T T T
80 SP4 60 50 40 30

S

Current Data Paraneters

NAME JS- 3- PTH- CYCL
EXPNO 2
PRCCNO 1

F2 - Acquisition Paraneters
Date_ 20100310

Ti ne 23.34

| NSTRUM spect
PROBHD 5 mm BBO BB- 1H
PULPROG zgpg30

TD 65536
SOLVENT DMSO

NS 7000

DS 4

SWH 24038. 461 Hz
FI DRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

DW 20. 800 usec
DE 6. 00 usec
TE 297.7 K

D1 2.00000000 sec
di1 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL 13C

P1 9. 50 usec
PL1 -0.60 dB
SFQL 100. 6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 wal tz16

NUC2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SF2 400. 1316005 MHz
F2 - Processing paraneters
SI 32768

SF 100. 6128193 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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8.478
8. 458
7.710
7.692
7.586
7.583
7.567
7.564
7.548
7.545
7.466

=\

7. 464
7.447
7.445
7.429
7.426

7.260
TT~—56.411

4.293
4.290
4.279
4.276
4.261
4. 258
4. 246
4.244
4.144

3. 860
3.817
3. 697
3. 368
3.359

MeO
OH
MeO N
OMe
2e
H NMR

(400 MHz, CDCl,)

\

3.336
3.327
3.304
3.295
2.959
2.947

P‘

2. 945
2.927
2.919
2.907
2.890
2.887
2.875
2.633
2.626
2.592
2.586

I N \V/%

-0.003

LA N
T T T T T T T T
9 8 7 6 5 3 2 1 0 ppn
(2] (o22[(9p]) (] o —| |~
(2] (0] (@) (@] o ol O
o S Il - i

Current Data Paraneters

NAME JS-345- PTC
EXPNO 1
PROCNO 1

F2 - Acquisition Paraneters
Date_ 20090317

Tinme 10.01

| NSTRUM spect
PROBHD 5 nmm BBO BB- 1H
PULPROG zg30

TD 32768
SOLVENT CDCl 3

NS 4

DS 2

SWH 8223. 685 Hz
FI DRES 0. 250967 Hz
AQ 1.9923444 sec
RG 287

DwW 60. 800 usec
DE 6.00 usec
TE 293.6 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 14.00 usec
PL1 -0.90 dB
SFOL 400. 1324710 MHz
F2 - Processing paraneters
SI 32768

SF 400. 1300048 Mz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME CRR-JS-1-93-2
EXPNO 2
PROCNO 1
F2 - Acquisition Paraneters
_ - Date_ 20080720
Ti me 23.48
MeO I NSTRUM spect
OH PRCBHD 5 mm BBO BB- 1H
N PULPROG zgpg30
TD 65536
MeO o SOLVENT cbal 3
NS 256
OMe A a
2e SWH 24038. 461 Hz
FI DRES 0.366798 Hz
Al 1.3631988 sec
13C NMR o 645
DwW 20. 800 usec
(100 MHz, CDCl3) DE 5.00 used
TE 295.7 K
D1 2. 00000000 sec
dil 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL 13C
P1 9. 50 usec
PL1 -0.60 dB
SFQL 100. 6228298 NMHz
======== CHANNEL f2 ========
CPDPRG2 wal tz16
NUCQ2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SF2 400. 1316005 MHz
F2 - Processing paraneters
Sl 32768
SF 100. 6127728 NMHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T 32% T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 60 50 40 30 20 10 pprr
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8.000:
7.981(
7.705:

.
N

7.686!
7.663
7.660
7.644
7.641¢
7.625
7.622¢
7.506¢
7.504¢
7.487¢
7.485¢
7.469:

L
|

|

|
.
¢
|

7.467
7.272
7.260¢
4.234:
4.218¢
4.201:

4.185¢
3.941¢
3.832

3.794:
3.381¢
3.370¢
3.351«¢
3.340:
3.318t¢
3.307

.
¢

|
|

©
o
[}

2. 9105
2. 899(
2.895!
2.868
2.864:
2.857

|

2.853¢
2.725.
2.709¢
2.695¢
2.683:
2.680
2.668(
2.653¢
2.638:

.
¢

e\

OMe

MeO
HO

2f

IH NMR

MeO
L]

(400 MHz, CDCl5)

O

AL

MMk

b

.

9.t

9.0

8.5

7.5

by

7.C 65 6.C

55

5.0

4.t

40 3E 2.5

ety 4

2.0

15

1.C

0.5

ppm

BRUKER
Current Data Paraneters
NAVE JS-111-233-1
EXPNO 1
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20100927
Ti me 10. 16
I NSTRUM spect
PROBHD 5 mm BBO BB- 1H
PULPROG zg30
TD 65536
SCQLVENT CDCl 3
NS 16
DS 2
SWH 8223.685 Hz
FI DRES 0.125483 Hz
AQ 3.9846387 sec
RG 406
DwW 60. 800 usec
DE 6. 00 usec
TE 297.7 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 14. 00 usec
PL1 -0.90 dB
SFOL 400. 1324710 MHz
F2 - Processing paraneters
S 32768
SF 400. 1300035 MHz
DWW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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R g b p R R 8 RRE 883 309 BRUKER
/ \ \ / V V / Current Data Parameters
NAMVE JS-111-233-1
EXPNO 2
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20100927
Ti me 13. 11
I NSTRUM spect
PROBHD 5 nm BBO BB- 1H
PULPROG zgpg30
TD 65536
SOLVENT CDd 3
NS 77
DS 4
SWH 24038. 461 Hz
( Qo 173833088 e
. sec
OMe RG 57
DW 20. 800 usec
MeO DE 6. 00 usec
TE 299.5 K
N D1 2.00000000 sec
MeO di1 0. 03000000 sec
HO DELTA 1. 89999998 sec
TDO 1
2f Q —======= CHANNEL f1 ========
NUC1
13 P1 9. 50 usec
CNMR PL1 -0.60 dB
(100 MHz, CDC|3) SFOL 100. 6228298 MHz
—======= CHANNEL f 2 ========
CPDPRG2 wal tz16
NUC2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SFQ2 400. 1316005 MHz
F2 - Processing paraneters
Sl 32768
SF 100. 6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
B 0
PC 1.40
j I j j I j I j I I
180 140 120 80 60 opmr

S28
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7.9784
7.9592
7.7072
7.6885
7.6532
7.6503
7.6343

< <
— 0
M-
© ©
I~ N

7.6125
7.4988

7.4967
7.4801
7.4781
7.4614
7.4594
7.3906
7.2608
6. 5657
5. 9511
5.9477
5.9027
5. 8993
4.2111
4.2058
4.1961

(<o}
o
(e}
i
F <

4.1784
4.1731
4.1633
4.1580

™M -
o<
o oM
O <
F oo ™

WP

<o
(@) N 0]
HO
29
IH NMR

(400 MHz, CDCl,)

3 4231
3. 4047
3.4014
3.3938
3. 3905
3.3720
3.3611
2.9224
2.8950
2.8819
2.8679
2. 8664
2.8525
2.7245
2.7193
2.7139
2.7085
2.6842
2.6789

2.6734
2.6682

o0 —

1.00
1

00

1.00
1.01
0.96

0.96

99 o

0.

0.99
1.00

0.92

%)
N1 02
©

1.02

J ppnr

Current Data Paraneters

JS 111-249-1
EXPNO 6
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20110205
Time 11.02
| NSTRUM spect
PROBHD 5 nm BBO BB-1H
PULPRGG zg30

65536

SCLVENT
NS 16
DS 2
SWH 8223. 685 Hz
FI DRES 0.125483 H
AQ 3. 9846387 sec
RG 512
DW 60. 800 usec
DE 6.00 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1

P1 14.00 usec
PL1 -0.90 dB
SFO1 400. 1324710 Mz
F2 - Processing paraneters
S| 32768

SF 400. 1300036 Mz
WDwW EM
SSB 0

LB 0.30 H
GB 0

PC 1.00
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Current Data Parameters
NAME JS-11-249-1b
EXPNO 1
PROCNO 1
F2 - Acquisition Paraneters
Date_ 20110205
Ti ne 21.11
I NSTRUM spect
i ) PRCBHD 5 mm BBO BB- 1H
(@) PULPROG zgpg30
D 65536
< SOLVENT cDCl 3
o N_o NS 8000
DS 4
HO SWH 24038. 461 Hz
FI DRES 0.366798 Hz
29 Q AQ 1.3631988 sec
RG 57
DW 20. 800 usec
Bc NMR DE 6.00 usec
TE 297.2 K
(100 MHz, CDCly) DL 2.00000000 sec
di1 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL 13C
P1 9. 50 usec
PL1 -0.60 dB
SFaL 100. 6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 vwal tz16
NUC2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SFQ2 400. 1316005 NMHz
F2 - Processing paraneters
S| 32768
SF 100. 6127675 MHz
WW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" N |

T T T
190 180 170 160 150 140 130 120 110 100 90 808360 60 50 40 30 20 10 ppm
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TOOONNMNTNATODOCOTOHNOLONMNLOLIYITANNAAODNDNNOOONONNANNDDOOOONOHMND DO
ANNMNNMNNNOLLOLLOOODYISIITITTISTINOONNOOOLOLOLLLOOIONNONOANNNO D GO D WO DO OO O
ONNNNNNNNNNNNNNNNNNoc oSS mmmmmoaNaNaNaNNaaNaNaaNNNN BRUKER
Current Data Paraneters
NAVE JS 25CG 1
EXPNO 1
PROONO 1
F2 - Acqui sition Paraneters
Dat e_ 20110523
Time 15.50
r N | NSTRUM spect
OMe PROBHD 5 nmm BBO BB-1H
PULPROG zg30
TD 65536
SQLVENT cba 3
OH NS 27
N DS 2
O SWH 8223. 685 Hz
FI DRES 0.125483 Hz
OMe AQ 3.9846387 sec
RG 322
2h DW 60. 800 usec
DE 6.00 usec
TE 294.9 K
1H NMR D1 1.00000000 sec
TDO 1
(400 MHz, CDCly)
Q =—====—= CHANNEL f1 ========
NUC1 1H
P1 14.00 usec
PL1 -0.90 dB
SFO1 400. 1324710 MHz
F2 - Processing paraneters
SI 32768
SF 400. 1300032 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LJ.JI ML..JL_._II_“J |."|
""""" T T [ T [ T [ [ [ T [
9 8 7 6 5 3 2 1 0 ppm
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- 993 333338838 0 ~N~~ T} ) N BRUKER
\ / \/ \/ \V v Current Data Paraneters
NAME JS-111-208-1
EXPNO 3
PROCNO 1
p ~N F2 - Acquisition Paraneters
Date_ 20100825
OMe Ti ne 16. 30
I NSTRUM spect
PROBHD 5 mm BBO BB- 1H
OH PULPRCG 2gpg30
N ™ 65536
o SOLVENT cDal 3
NS 208
DS 4
OMe Sw 24038. 461 He
h FI DRES 0.366798 Hz
2 AQ 1.3631988 sec
RG 50. 8
DW 20. 800 usec
B3C NMR DE 6.00 usec
TE 297.3 K
(100 MHz, CDCl3) DL 2.00000000 sec
- d11 0. 03000000 sec
DELTA 1. 89999998 sec
TDO 1

F2 - Processing paraneters

Sl 32768

SF 100. 6127690 MHz
WwW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppnm
S32
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8.014¢
7.995-
7.994:
7.820

7.800:
7.624:
7.621¢
7.616(
7.613

7.611¢
7.604!
7.603

7.596¢
7.593¢
7.586.
7.583:
7.449:
7.446¢
7.430

7.428

7.411¢
7.409¢
7.255¢
7.099¢
7.079¢
6.933!
4.282.
4.070

4.064:
4.054¢
4.049:
4.037¢
4031

4.022:
4.016¢
3.400¢
3.389(
3.371!
3.367¢
3.360

3.356¢
3.338

2.756

2.726¢
2.721
2.282:

N

Current Data Paraneter

n

UL

NAVE JS-111-Me-Cy
EXPNO 4
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20101025
Tine 14.51
i I NSTRUM spect
PROBHD 5 nm BBO BB- 1H
PULPROG zg30
TD 65536
SCLVENT CDCl 3
NS 16
DS 2
SWH 8223. 685 Hz
1 FI DRES 0.125483 Hz
A 3.9846387 sec
H NMR Rg o8
| (400 MHz, CDCl;) DW 60. 800 usec
DE 6. 00 usec
TE 297.2 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f 1 ========
NUC1 1H
P1 14. 00 usec
PL1 -0.90 dB
SFOL 400. 1324710 MHz
F2 - Processing paraneters
Sl 32768
SF 400. 1300056 MHz
oW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

6.5

ppm
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— Ard A A AAAA A AA A 0 M~~~ Mo N N LN
\\\ /// Current Dat a Paraneters
NAVE JS-111-Me-Cy
EXPNO 2
PROCNO 1
( F2 - Acquisition Parameters
Dat e_ 20101025
Ti me 14. 46
| NSTRUM spect
PROBHD 5 nm BBO BB- 1H
PULPROG zgpg30
TD 65536
SOLVENT cod 3
NS 126
DS 4
SWH 24038. 461 Hz
R S R
. sec
L (100 MHz, CDCls3) RG 50. 8
DW 20. 800 usec
DE 6. 00 usec
TE 297.7 K
D1 2.00000000 sec
di1 0. 03000000 sec
DELTA 1. 89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL 13C
P1 9. 50 usec
PL1 -0.60 dB
SFOL 100. 6228298 Mt
=—======= CHANNEL f2 ========
CPDPR& wal t z16
NUC2 1H
PCPD2 90. 00 usec
PL12 15. 60
PL13 15.60 dB
PL2 -0.90 dB
SFQ2 400. 1316005 MHz
F2 - Processing paraneters
S| 32768
SF 100. 6127690 M+
WOW EM
SSB 0
LB 1.00 Hz
B 0
PC 1.40

T T T T T T T T T
180 160 140 120 100 80 S34 60 40 20 opn
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BRUKER
Current Data Paraneters
NAMVE JS-un-Cy-1
EXPNO 1
PROCNO 1
F2 - Acquisition Paraneters
Date_ 20110516
Ti me 12.53
I NSTRUM spect
PROBHD 5 nmm BBO BB- 1H
- N PULPROG zg30
TD 65536
SOLVENT CDCl 3
N NS 32
e) DS 2
HO SWH 8223.685 Hz
FI DRES 0. 125483 Hz
AQ 3.9846387 sec
i Q RG 362
J DW 60. 800 usec
1 DE 6. 00 usec
H NMR TE 295.0 K
(400 MHz, CDC|3) 1[?%0 1. 00000002 sec
—======= CHANNEL f1 ========x
NUC1 1H
P1 14. 00 usec
PL1 -0.90 dB
SFOL 400. 1324710 MHz
F2 - Processing paraneters
Sl 32768
SF 400. 1300038 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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o
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N NS N OO 0N G o wooer o °
% 3383333439849 NN 38 ° BRUKER
\\\ \/// Current Dat a Paraneters
NAMVE JS-UNC- 1
EXPNO 1
PROCNO 1
F2 - Acquisition Paranmeters
Dat e_ 20110526
e A Ti me 12.23
| NSTRUM spect
PROBHD 5 mm BBO BB- 1H
N PULPROG zgpg30
O TD 65536
SOLVENT CcDa 3
HO NS 572
DS 4
. SVWH 24038. 461 Hz
2J FI DRES 0. 366798 Hz
AQ 1.3631988 sec
13 RG 1030
C NMR DW 20. 800 usec
DE 6. 00 usec
\(100 MHz, CDCly) TE 296.5 K
D1 2.00000000 sec
dil 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 9.50 usec
PL1 -0.60 dB
SFOL 100. 6228298 Mz
======== CHANNEL f2 ========
CPDPI wal t z16
NuUC2 1H
PCPD2 90. 00 usec
PL12 15.60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SFO2 400. 1316005 MHz
F2 - Processing paraneters
S 32768
SF 100. 6127680 Mz
WW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T I T I T I T I T I T I I T I T I T I
180 160 140 120 100 80 60 40 20 opn
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IHNMR
(400 MHz, CDCl3)

LS |

Current Data Paraneters
NAVE JS-111-262-2
EXPNO 1
PROCNO 1

F2 - Acquisition Paraneters
Dat e_ 20101214

Time 21.50

| NSTRUM spect
PROBHD 5 nmm BBO BB- 1H
PU_PROG zg30

D 65536
SQLVENT CDCl 3

NS 16

DS 2

SWH 8223.685 Hz
FI DRES 0.125483 Hz
AQ 3.9846387 sec
RG 575

Dw 60. 800 usec
DE 6. 00 usec
TE 295.3 K

D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 14. 00 usec
PL1 -0.90 dB
SFOL 400. 1324710 MHz
F2 - Processing paraneters
Sl 32768

SF 400. 1300033 MHz
WDV EM

SSB 0

LB 0. 30 Hz
GB 0

PC 1. 00

(O

T

85 80
EEEs
S(8|o|o
—A|H|O|H

75

QI
O?_m_
—lolo

T T T T T T
7.C 6.5 6.C 5.8 5.C 4.t

4.C 3.k
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g 398589839988y NN 53 BRUKER
\\ W Current Data Paraneters
NAVE JS-111-262-2a
EXPNO 1
PROCNO 1
- N F2 - Acquisition Paraneters
Dat e_ 20101223
Br. Tinme 16. 40
| NSTRUM spect
PROBHD 5 mm BBO BB- 1H
N PULPROG zgpg30
(@) TD 65536
HO SOLVENT Cchd 3
NS 150
DS 4
2k SWH 24038. 461 Hz
FI DRES 0. 366798 Hz
AQ 1. 3631988 sec
3C NMR RG 912
DW 20. 800 usec
(100 MHz, CDClj3) DE 6.00 usec
TE 297.6 K
D1 2.00000000 sec
di1 0. 03000000 sec
DELTA 1. 89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL
P1 9. 50 usec
PL1 -0.60 dB
SFOL 100. 6228298 M1z
======== CHANNEL f2 ========
CPDPRG2 wal tz16
NUC2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SFC2 400. 1316005 MHz
F2 - Processing paraneters
Sl 32768
SF 100. 6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
aB 0
PC 1. 40
T T T T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 50 10 20 0 opn
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-0.000:

ngggli

7.890i
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7.819
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7 615
7.612¢
7 593«
7.520:-
7.501¢
7.483(
7.262:
7.083!
6.658
5.964
5.961:
5.898

4.390¢
4.389

4.377

4.371:
4.358

4.357

3 424

3.026¢
3.012(
2.987

2.972¢
2.964

2.949¢
2.817!¢
2.806

2.794.
2.778¢
2.766¢
2.755(

EXPNO
PROCNO 1
F2 - Acquisition Paraneters
( ) Dat e_ 20101021
@) Ti me 15. 26
< | NSTRUM spect
N PROBHD 5 mm BBO BB- 1H
@) 0 PULPROG zg30
TD 65536
SOLVENT CDCl 3
NS 16
39 O DS 2
SWH 8223.685 Hz
FI DRES 0.125483 Hz
H NMR AQ 3. 9846387 sec
RG 406
(400 MHz, CDCly DW 60. 800 usec
DE 6. 00 usec
TE 296.5 K
D1 1. 00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 14. 00 usec
PL1 -0.90 dB
SFO1 400. 1324710 MHz
F2 - Processing paraneters
Sl 32768
SF 400. 1300029 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I n.nudu

85 80 75 7.0 65 55 50 45 40 35 0 25 20 15 1.C 2E5 2.Cppm
oIoelef |of | e <
Al Al — o — i
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8
2

C13CPD CDCl 3 {D: \ CRR}
N

1
©
& ERIRDIRNNI® 90y Moo ~ v © N BRUKER
~ @@g'NHOOCDI\O’)'mCDLDH Mmoo ‘_! NS o
© SISO OANNNN OO o ~ I~ © o} oo} o S
— L B B B I I B B B B I B | N~~~ n ™ N T
‘ “ X \\V/// \ ' ‘ / ‘ ‘ ‘ ‘ Current Data Paraneters
NAME JS- Pl PG RED
EXPNO 2
PROCNO 1
F2 - Acquisition Paraneters
Date_ 20110208
Ti me 14. 21
| NSTRUM spect
PROBHD 5 mm BBO BB- 1H
PULPROG zgpg30
( N TD 65536
@) SOLVENT CDCl 3
NS 512
< DS 4
e} N SWH 24038. 461 H
(@] FI DRES 0. 366798 Hz
AQ 1.3631988 sec
RG 57
DW 20.800 usec
39 DE 6. 00 usec
TE 297.3 K
D1 2.00000000 sec
13¢c NMR di1 0. 03000000 sec
DELTA 1.89999998 sec
(400 MHz, CDCl3) TDO 1
z======= CHANNEL f1 ========
NUCL 13C
P1 9. 50 usec
PL1 -0. 60 dB
SFOL 100. 6228298 MHz
====—=== CHANNEL f2 ========
CPDPR& waltz16
NUC2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SF2 400. 1316005 MHz
F2 - Processing parameters
S 32768
SF 100. 6127690 MHz
WDW EM
SSB 0
LB 1. 00 Hz
B 0
PC 1. 40

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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7.8643
7.8605
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7.6225
7.6195
7.6037
7.6006
7.5841
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&~ 7.5258

7.5056
7.4872
7.4861
7. 4681
7.2601
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5.6528
4. 4700
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— O
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3. 0391
3. 0236
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2.8539
2. 8366
2.8254
2.8141
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N2 W=

IH NMR

| (400 MHz, CDCly) |

0.91
1. 00

T
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2 1
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ol ol ~
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BRUKER
Current Data Paraneters
NAVE JS- VERE- 1
EXPNO 1
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20110523
Time 10. 51
| NSTRUM spect
PROBHD 5 nm BBO BB- 1H
PULPROG zg30
TD 65536
SCQLVENT CDCl 3
NS 16
DS 2
SWH 8223.685 Hz
FI DRES 0.125483 Hz
AQ 3.9846387 sec
RG 256
DwW 60. 800 usec
DE 6. 00 usec
TE 295.6 K
D1 1. 00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 14. 00 usec
PL1 -0.90 dB
SFO1L 400. 1324710 MHz
F2 - Processing paraneters
Sl 32768
SF 400. 1300040 MHz
WDW EM
SSB 0
LB 0. 30 Hz
GB 0
PC 1.00
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C13CPD CDCl 3 {D:\CRR} KOPAL 1

- o [32)
& SO3R2ISEB83ISRS o~ w0 © o ® o~ ° BRUKER
N~ ST dTd® 0O~ O m ™o~ < N e S ( >< )
© SNOHOOMOMOMHANNNNNNN ~ I~ © (&) © o <o o
= AddAdddddd Ao N~~~ 0 ™ N NN T
‘ \\‘\\\\ %///l W/ ‘ ‘ ‘ v ‘ Current Data Parameters
NAVE JS- MERE- 1
EXPNO 2
PROCNO 1
F2 - Acquisition Paraneters
Date_ 20110523
Ti me 11.51
( h I NSTRUM spect
PROBHD 5 mm BBO BB- 1H
PULPROG zgpg30
TD 65536
N SOLVENT cbd 3
O NS 315
DS 4
SWH 24038. 461 Hz
. FI DRES 0.366798 Hz
3i AQ 1.3631988 sec
RG 1150
DW 20. 800 usec
13¢c NMR DE 6.00 usec
TE 295.7 K
(100 MHz, CDClj) DL 2.00000000 sec
S = di1 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f 1 ========
NUCL
P1 9.50 usec
PL1 -0.60 dB
SFOL 100. 6228298 Mz
======== CHANNEL f 2 ========
CPDPR& wal tz16
NUC2 1H
PCPD2 90. 00 usec
PL12 15.60 dB
PL13 15.60 dB
PL2 -0.90 dB
SFQ2 400. 1316005 Mz
F2 - Processing paraneters
Sl 32768
SF 100. 6127708 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
J PC 1.40
. oy o o/ e R

T T 1 T 1 1 T T T T T T T T 1 1 T T T T
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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e LA "C35"
Current Data Paraneters
NANVE JS-111-293- 1a
EXPNO 1
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20110408
Ti me 12. 16
r ~ I NSTRUM spect
HO PROBHD 5 nm BBO BB- 1H
PULPROG zg30
TD 65536
O N SOLVENT DVSO
HO 0] NS 16
DS 2
SWH 8223.685 Hz
3| O FI DRES 0.125483 Hz
AQ 3.9846387 sec
RG 256
1 DW 60.800 usec
H NMR DE 6. 00 usec
(400 MHz, DMSO-dg) TE 294.7 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 14. 00 usec
PL1 -0.90 dB
SFOL 400. 1324710 MHz
F2 - Processing parameters
S 32768
SF 400. 1299941 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1. 00
M | J A ¥, ,‘ LA a J ‘ | J
T T T T T T T T T T T T T T T T T T T T 1
95 90 85 8C 75 7 65 6.C 55 50 45 40 3.t 3.0 2.5 2.0 1kt 1.0 0.5 ppm
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166. 63

145. 14

144. 40
143. 95

—
e

131.97
131.53

__—128.23
———124.69

—123.94

122.81

———115. 60
TT~_112.69

HO

-

13C NMR
| (100 MHz, DMSO-dy)

HO O

58.11

40. 07
39. 86
39. 65
39.44
39.23
39.02
38. 82
37.81
27.96

BRUKER
Current Data Paraneters
NAVE JS-111-293- 1a
EXPNO 2
PROCNO 1

F2 - Acquisition Paraneters
Date_ 20110408

Ti me 12. 46

| NSTRUM spect
PROBHD 5 nm BBO BB- 1H
PULPRCG zgpg30

TD 65536
SOLVENT DVSO

NS 512

DS 4

SWH 24038. 461 Hz
FI DRES 0.366798 Hz
AQ 1.3631988 sec
RG 812

DW 20. 800 usec
DE 6. 00 usec
TE 295.1 K
D1 2.00000000 sec
dil 0. 03000000 sec
DELTA 1. 89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL C

P1 9. 50 usec
PL1 -0.60 dB
SFOL 100. 6228298 MHz
======== CHANNEL {2 ========
CPDPR&X2 wal tz16

NUC2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SFC2 400. 1316005 Mz
F2 - Processing paraneters
S

SF 100. 6128193 Mz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

190 180 170 160 150 140 130 120 110 100 90 80 70
S44
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PROTON CDCI 3 {D:\ CRR} KCPAL 1
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Current Data Paraneters

NAME JS 1 11-Nu-Md
EXPNO 1
PROCNO 1

F2 - Acquisition Paraneters
Date_ 20101028

Ti me 10. 33

| NSTRUM spect
PROBHD 5 nmm BBO BB- 1H
PULPROG zg30

TD 65536
SOLVENT CDd 3

NS 32

DS 2

SWH 8223. 685 Hz
FI DRES 0. 125483 Hz
AQ 3. 9846387 sec
RG 406

DW 60. 800 usec
DE 6. 00 usec
TE 298.0 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 14. 00 usec
PL1 -0.90 dB
SFOL 400. 1324710 MHz
F2 - Processing paraneters
Sl 32768

SF 400. 1300029 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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H NMR
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MeO (@]
HO
s
MeO 2m
13C NMR
(100 MHz, CDCly)
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 B80S4® 60 50 40 30 20 10 ppmr

Current Data Paraneters

NAME JS-111-Nu- Mod
EXPNO 2
PRQCNO 1

F2 - Acquisition Paraneters
Date_ 20101101
Ti ne 13.43

| NSTRUM spect
PRCGBHD 5 nm BBO BB- 1H
PULPROG zgpg30
TD 65536
SOLVENT CDCl 3

NS 512

DS 4

\H 24038. 461 Hz
FI DRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8

Dw 20. 800 usec
DE 6. 00 usec
TE 297.0 K

D1 2.00000000 sec
di1 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NuUCL 13C

P1 9. 50 usec
PL1 -0.60 dB
SFQL 100. 6228298 MHz
CPDPRG2 wal tz16

NuUC2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SFQ2 400. 1316005 MHz
F2 - Processing paraneters
S| 32768

SF 100. 6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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O N 0 (o} N 0
H ” 4
)
MeQO THNMR  MeO
5a (400 MHz, CDCl5) 5b
T IR B N T
5.65 5.60 5.55 5.50 5.45 ppm
| L 1 l l._JJJ“ul_.._j..h_.J\hﬂ 1 Jui e
| R DL LA B DL DR DL DAL DAL DL DAL DL B B LA AL B L B
8.5 ] 75 70 65 60 55 50 45 40 35 30 25 20 L5 LO 0.5 ppm
BRI R e
DR DD Sl=<e| o Q)RR —| D] (R 2| R
Slolo|Ol— [ e Ll ] Cletlen| Al =] [~1—=1D

Current Data Parameters

NAME
EXPNO
PROCNO

J&-III-Nuv
1
1

F2 - Acquisition Parameters

Date
Time
TNSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D8

SWH
FIDRES
1e)

RG

DW

DE

20101026
11.49
spect
5 mm BBO BB-1H
zg30

65536
¢DCl3

16

2

8223.685
0.125483
3.9846387
812
60.800 usec
6.00 usec

296.7 K

1.00000000 sec

Hz
i
gec

1H

14.00

-0.90
400.1324710

ugea
dB
MHzZ

Procesging parameters

32768
400,1300036 MHZ
EM
0
0.30 Hz
0
1.00
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5.863
5.859
5.630
5454
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|
TH NMR
5a (400 MHz, CDCl,) 5b
|
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Current Data Parameters

NAME
EXPNO
PROCNO

JS-TIT-255¢
1
1

F2 - Acguigition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG
TD
BO0LVENT
N

Ds

SWH
FIDRES
ate)

RG

DW

DE

20101214
21.43
spect

5 mm BEOC BB-1H
zg30

65536
Emela

16

2

8223.685
0.125483
3.9846387
406

60.800
6.00

255, 8
1.00000000

CHANNEL f1
EH

14.00

-0.90
400.1324710

32768
400.1300028
EIM

0

.80

0

1.00

He
Hz
sac

usec
usec

e

usec
4B
MHz

Processing parameters

MHz

Hz
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MeO TH NMR
5a (400 MHz, CDCI;) 5b
|
T T T T
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__________M____JhJth[ il i JUL
T T T T T T T T T T T T T T T T T
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Current Data Parameters

NAME JE&-NUV-40
EXPNO 1
PROCNO 1

F2 - Bequisition Parameters
Date 20101228
Time 10 5
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CcDC13

nNs 16

D8 )

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AD 3.9846387 sec
RG 256

DW 60.800 usec
DE 6.00 usec
TE 29645 K
D1 1.00000000 gec
TDO i
======== CHANNEL f1 ========
NUC1 1-FF

P1 14.00 usec
PL1 -0.90 dB
SFO1 400.1324710 MHzZ

F2 - Procesgsing parameters

B 32768

SE 400.1300021 MH=Z
WIW EM

S8R 0

LB 0.30 Hz
GB 0

BE =it
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MeO @
I
NMR MeQO
5a (400 MHz, GDCls) 5b
|
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5.65 5.60 5.55 5.50 5.45 ppm
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ARE B ERE

Current Data Parameters

NAME J8-III-Nuv-60C
EXPNO 1
PROCNO 1

F2 - Rcquisition Parameters
Date 20110112

Time 12.02
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG Zg30

TD 65536
SOLVENT CDC13

NE 16

D& 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 161

Dw 60.800 ugec
DE 6.00 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
===s==== CHANNEL £l =s======
NUC1 1H

P1 14.00 usec
PL1 -0.90 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
51 32768

SF 400,1300038 MHz
WDW EM

SER 0

LB 0.30 Hz
GB 0

PC Lo
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+
TH NMR MeO
5a (400 MHz,CDCl;)  sp
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Current Data Parameters

NAME J8-NUV-78
EXPNO 1
PROCHO 2

F2 - Rcquigition Parameters
Date 20004233

Time 5. B8
INSTRUM spect
PROEHD 5 mm BBO BE-1H
PULPROG Zg30

TD 65536
SOLVENT cDhC13

NS 16

DS 2

SWH 8223.685 Hz
FILRES B.lamias He
AQ 3.9846387 sec
RG 181

oW 60.800 ugec
DE 6.00 usec
TE 296.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NuUClL 1H

Bl 14.00 usec
PL1 -0.90 dB
SFO1 400.1324710 MHzZ

F2 - Processing parameters

ST RAFEE
SF 400.1300016 MHzZ
WDW EM
2EB 0
LB 0.30 Hz
GB 0
BE 1.00
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Current Data Paraneters

§77. 34
—  58.40
=— 58. 03
__38.80
————38.31
__—29.31
———28.93

NSNS/

O O F2 - Acquisition Parameters
Date_ 20110604
CIO <X it
0 'e) O 0 | NSTRUM spect
H H PRCBHD 5 mm BBO BB- 1H
+ PULPROG zgpg30
TD 65536
MeO Q MeO Q SOLVENT CDCl 3
NS 5000
DS 4
(0]

NAME JS-111-Nuv
EXPNO 2
PRGCNO 1

MeO 13C NMR Me SWH 24038. 461 Hz
FI DRES 0.366798 Hz
5a (100 MHz, CDCly) 5b AQ 1.3631988 sec
L RG 50.8
Dw 20. 800 usec
DE 6. 00 usec
TE 296.7 K
D1 2.00000000 sec
di1 0. 03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL 13C
P1 9. 50 usec
PL1 -0.60 dB
SFOL 100. 6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 wal tz16
NUQ2 1H
PCPD2 90. 00 usec
PL12 15. 60 dB
PL13 15. 60 dB
PL2 -0.90 dB
SFQ 400. 1316005 MHz
F2 - Processing paraneters
Sl 32768
SF 100. 6127670 MHz
EM
0
1.00 Hz
0
1.40
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