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General Remarks. All manipulations of oxygen- and moisture-sensitive
materials were conducted using a standard Schlenk technique or a glove box under a
nitrogen atmosphere. Nuclear magnetic resonance spectra were taken on a JEOL JNM
LA600 spectrometer (‘H, 600 MHz and "“C, 150 MHz) or a JEOL JNM LA500
spectrometer (‘H, 500 MHz and “C, 125 MHz). High-resolution mass spectra were
obtained with a Bruker Daltonics microTOF-Q spectrometer (ESI). GC spectra were
taken on Shimadzu GC-2014. GC-MS spectra were taken on Shimadzu
GCMS-QP5050A. GC and GC-MS were equipped with capillary column SGE BPXS.
Preparative recycling gel permeation chromatography (GPC) was performed with JAI
LC-908 equipped with JAIGEL-1H and -2H using chloroform as an eluent. High
performance liquid chromatography (HPLC) was performed with JAI LC-9204
equipped with Inertsil SIL 100A (GL Science Inc.) using hexane and ethyl acetate as
eluents. Unless otherwise noted, reagents were commercially available and used without
further purification. NN N’ ,N’-Tetramethylurea (TMU, 1a), N,N-dimethylacetamide
(DMA, 1b), N-methylacetamide (1c¢) and 1,3-dimethyl-2-imidazolidinone (DMI, 1f)
were purified by distillation from CaH,. Tetrahydrofuran (THF, 1d) was purified by
passing through an alumina/catalyst column system (GlassContour Co.). Dibutyl ether
(1e) was purified by distillation from sodium/benzophenone ketyl. Di-tert-butyl
hyponitrite was prepared according to a literature procedure.'

Dehydrogenative Coupling of Arenes with Amides or Ethers: General
Procedure. To a 3 mL vial equipped with a stir bar in a glove box were added
successively NaOz-Bu, an amide/ether (1: 17.8 mmol), an arene (2: 0.669 mmol), and
-BuOOtz-Bu (0.223 mmol). The vial was taken out of the glove box and stirred under
120 °C for 24 h. The reaction mixture was poured into water (10 mL), extracted with
ethyl acetate (3 x 10 mL), and dried over MgSO,. After filtration and concentration, the
crude mixture was subjected to silica gel chromatography on preparative TLC (hexane
and ethyl acetate) to give the corresponding product (3). The product was further
purified with GPC and/or HPLC (silica gel) if necessary.

The dehydrogenative coupling can be conducted also in a Schlenk tube. To a
20 mL Schlenk tube equipped with a stir bar under a nitrogen atmosphere were added
successively NaOr-Bu, 1, 2 and -BuOO#-Bu, and the resulting mixture was stirred at
120 °C for 24 h. The reaction mixture was treated in the same manner as described
above. For example, the dehydrogenative coupling of 1a with 2m in a 20 mL Schlenk
tube gave 3am and 3’am in 68% combined yield (3am:3’am = 94:6).
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Refinement of the Methyl Esters Contaminated with tert-Butyl Esters: a
Representative Example (Footnote 15). A crude product obtained in the coupling of
methyl benzoate (2q) with THF using +-BuOOz-Bu (32.4 mg, 0.222 mmol) under the
conditions of entry 5 of Scheme 7 was dissolved in methanol (5.4 mL) and treated with
NaOMe (40.0 mg, 0.740 mmol) under reflux for 6 days. After methanol was removed in
vacuo, the reaction mixture was poured into a saturated NH,Cl aqueous solution (20
mL), extracted with ethyl acetate (3 x 20 mL), and dried over MgSO,. After filtration
and concentration, the crude mixture was subjected to silica gel chromatography on
preparative TLC (hexane/ethyl acetate = 80/20) to give the corresponding methyl esters
(3dq and 3’dq) in 56% yield (85:15).

The coupling products in Table 1

| NN ,N’-Trimethyl-N’-(1-naphthylmethyl)urea  (3am). A

Meo,N N colorless oil. "H NMR (500 MHz, CDCL,) 6 2.74 (s, 3 H), 2.82 (s,

Tg 6 H), 484 (s, 2 H), 742-747 (m, 2 H), 747-7.54 (m, 2 H)

OO 7.77-7.82 (m, 1 H), 7.85-7.90 (m, 1 H), 7.92-7.97 (m, 1 H). °C

NMR (125 MHz, CDCl,) 6 37.1, 38.8, 52.6, 1234, 125.5, 125.95,

12601, 126.3, 128.2, 128.9, 131.8, 133.5, 134.0, 165.7. HRMS (ESI) Calcd for
C,sH4N,O: [M+Na]*, 265.1311. Found: m/z 265.1309.

e NN N’-Trimethyl-N’-(2-naphthylmethyl)urea (3’am). A

Me,N J\N colorless oil. 'H NMR (500 MHz, CDCl,) 8 2.77 (s, 3 H),
| 2.87 (s,6 H),4.53 (s,2 H), 741 (dd,J =8.6,1.6 Hz, 1 H),

746 (td,/J=70,1.6 Hz,1 H),748 (td,J=6.7,1.6 Hz, 1 H),

7.71 (s, 1 H), 7.79-7.85 (m, 3 H). "C NMR (125 MHz, CDCl,) § 36.8,38.9, 54.5, 1259,

126.0,126.3,126.5,127.8,127.9, 128.5,132.9, 133.6, 135.8, 165.8. HRMS (ESI) Calcd
for C,sH {N,O: [M+Na]*, 265.1311. Found: m/z 265.1318.

N,N’-Dimethyl-N ,N’-bis(dimethylaminocarbonyl)ethyl

enediamine (5a).> A colorless oil. '"H NMR (500 MHz,
| NMe> CDCl,) §2.77 (s, 12 H), 2.86 (s, 6 H), 3.37 (s, 4 H). °C

o NMR (125 MHz, CDCl) §37.5, 38.8, 47.7, 1653.
HRMS (ESI) Calcd for C,,H,,N,O,: [M+Na]", 253.1635 Found: m/z 253.1632.

|
MeQNT]/N\/\N

| N-Methyl-N-(1-naphthylmethyl)acetamide (3bm). A colorless oil.
\n/N Observed as two rotamers of 63/37 ratio in '"H NMR. 'H NMR (500
0 MHz, CDCl;) 6 2.18/2.13 (s, 3 H), 2.85/3.07 (s, 3 H), 5.07/5.01 (s, 2
OO H), 7.34/7.24 (d,J =6.9/7.1 Hz, 1 H), 8.10/7.92 (d,J = 8.2/74 Hz, 1

H). The other peaks were not separated. 8 7.39—7.60 (m, 3 H) [7.43 (t,

J=7.4Hz, 1 H) was distinguished to belong to the major rotamer.], 7.77-7.90 (m, 2 H).
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3C NMR (125 MHz, CDCL,) § 214, 22.1, 34.4, 350, 48.5, 52.2, 122.1, 122.6, 124.1,
125.2,125.7,126.1,126.2, 126.6, 126.7, 127.2, 1282, 128.6, 128.7, 129.2, 130.8, 131.6,
131.9, 132.9, 133.9, 134.0, 170.6, 171.7. HRMS (ESI) Calcd for C,,H,;NO: [M+Nal",
236.1046. Found: m/z 236.1046.

N-Methyl-N-(2-naphthylmethyl)acetamide (3’bm). A
)J\ colorless oil. Observed as two rotamers of 57/43 ratio in 'H
II\I NMR. 'H NMR (500 MHz, CDCl,) & 2.19/220 (s, 3 H),
2.94/3.01 (s, 3 H), 4.75/4.68 (s, 2 H), 7.38/7.28 (dd, J = 8.4,

1.5/8.5, 1.6 Hz, 1 H), 7.67/7.59 (s, 1 H). The other peaks were not separated.
8 7.43-7.54 (m, 2 H), 7.77-7.89 (m, 3 H)."”C NMR (125 MHz, CDCl,) § 21.6, 220,
339, 35.6,50.8, 54.6, 1245, 1249, 1259, 126.2, 126.3, 126.7, 126 .9, 127.79, 127.80,

127.83, 1279, 128.6, 129.0, 1329, 1330, 133.5, 133.6, 134.1, 135.1, 1709, 171.2.
HRMS (ESI) Calcd for C,H,;sNO: [M+Na]*, 236.1046. Found: m/z 236.1049.

H N-(1-Naphthylmethyl)acetamide (3cm).’ A colorless solid. 'H NMR
YN (500 MHz, CDCL,) 8 2.01 (s, 3 H), 4.90 (d, J = 5.4 Hz, 2 H), 5.64 (bs,
0 1 H),740-748 (m,2H),7.52 (td,J=69,12Hz,1H),7.56 (td,J =
OO 69,1.5Hz,1H),7.83(dd,/J=69,2.6 Hz, 1 H), 7.89 (d,J = 8.0 Hz,
1H),803(d,/=8.7Hz,1H).

N-(2-Naphthylmethyl)acetamide (3’cm).’ A colorless solid. 'H
)J\ NMR (500 MHz, CDCl,) 6 2.06 (s, 3 H), 4.60 (d,J = 5.5 Hz, 2
N

) H), 5.78 (bs, 1 H), 7.40 (dd, J = 8.5,2.0 Hz, 1 H), 7.44-7.51 (m,
H 2 H),7.72 (s, 1 H),7.78-7.85 (m, 3 H).

| 1,5-Bis(N-dimethylaminocarbonyl-V-methylaminom

Meo,N N .
T ethyl)naphthalene (4am-a). A yellow soild. 'H NMR
0O (500 MHz, CDCL,), § 2.75 (s, 6 H), 2.82 (s, 12 H), 4.84
OO o (s,4 H), 742-7.51 (m, 4 H), 791 (d, J = 7.6 Hz, 2 H).
I 3C NMR (125 MHz, CDCL,) § 37.2, 38.8, 52.8, 123.3,
N™ "NMe, 1258, 126.0, 132.2, 134.2, 165.7. HRMS (ESI) Calcd

for C,HxN,O,: [M+Na]*, 379.2104. Found: m/z
379.2112. GC-MS (appears earlier than regioisomer 4am-b on GC) m/z (% relative
intensity, ion) 356 (0.3, M), 254 (21), 197 (28), 182 (22), 72 (100).

The other isomer (4am-b) could not be isolated in a pure form. The following data were
obtained from a spectrum of a mixture with 4am-a (4am-a:4am-b = 79:21). 'H NMR
(500 MHz, CDCly), 8 2.74 (s, 3 H), 2.78 (s, 3 H), 2.82 (s, 6 H: overlapped with a peak
of 4am-a.), 2.88 (s, 6 H), 4.53 (s, 2 H), 4.82 (s, 2 H), 7.40-7.50 (m, 3 H: overlapped
with peaks of 4am-a), 7.74 (s, 1 H),7.76 (d,J=8.1 Hz, 1 H), 792 (d,J= 8.4 Hz, 1 H).
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Although the structure of 4am-b could not be determined due to overlap with peaks of
4am-a at 7.40-7.50 ppm, the existence of two different TMU units and a singlet in the
aromatic region (0 7.74) imply that these peaks belong to 13- or 1,6- or
1,7-bis(N-dimethylaminocarbonyl-N-methylaminomethyl)naphthalene. GC-MS
(appears later than regioisomer 4am-a on GC) m/z (% relative intensity, ion) 356 (10,
M), 254 (13), 182 (15), 72 (100).

ll\l 1,5-Bis(/V-acetyl-N-methylaminomethyl)naphthalene (4bm-a).

\[( A colorless oil. Each component was observed as a set of 24

O peaks in '"H NMR due to existence of three rotamers. 'H NMR

OO o (500 MHz, CDCl,), 0 2.12/2.18/2.19 (s, 6 H),

)J\ 2.85/2.88/3.06/3.07 (s, 6 H), 5.01/5.04/507/5.09 (s, 4 H),

N 7.27/7.31/7.36/7.40 (d, J = 7.6/6.9/7.2 Hz, the coupling constant

of a rotamer (7.27 ppm) could not be read because the peak was

overlapped with the solvent residual peak, 2 H), 7.48/7.52/7.54/7.58 (t, J =

8.6/8.0/8.1/8.5 Hz, 2 H), 7.85/7.87/8.09/8.10 (d, J = 8.6/8.8/8.5/8.6 Hz, 2 H). "C NMR

(125 MHz, CDCl,) 6 214, 22.1, 222, 31.1, 34.5, 35.1, 35.2, 48.8, 489, 524, 525,

1220, 1223, 1229, 124.1, 1245, 126.0, 1264, 126.5, 127.1, 127.2, 127.29, 127.34,

131.2, 131.3, 132.2, 132.3, 1324, 1329, 1335, 134.1, 170.6, 170.7, 171.7. HRMS
(ESI) Calcd for CgH,,N,O,: [M+Na]*, 321.1573. Found: m/z 321.1566.

ll\l 1,4-Bis(N-acetyl-N-methylaminomethyl)naphthalene (4bm-b). A
\ﬂ/ colorless oil. Each component was observed as a set of 2—4 peaks in
O 'H NMR due to existence of three rotamers. 'H NMR (500 MHz,

‘O CDCl,), 8 2.12/2.14/2.188/2.194 (s, 6 H), 2.86/2.89/3.05/3.07 (s, 6 H),
)J\ 5.00/5.01/5.06/5.07 (s, 4 H), The peaks of protons (2 H) on C-2 and

N C-3 appear as a set of two doublets or a singlet [7.18 (d, J = 7.1 Hz)
and 7.32 (d,J =7.1 Hz); 7.24 (s); 7.27 (s)], 7.56 (dd, J = 6.6, 3.3 Hz,
2 H),7.55-7.63 (m,2 H),7.87-7.92 (m, 1 H),7.95 (dd,J=6.6,3.1 Hz, 2 H), 8.12 (dd,
J=6.6,3.5Hz,2H), 8.17-8.22 (m, 1 H). Because the amount (0.9 mg) of a sample of
this compound was small, only 22 peaks were given in "C NMR (125 MHz, CDCl,)
0214,22.2,34.6,35.2,353,48.6,52.3,121.9,122.7,123.2,124.7, 125.3, 126.3, 126.6,
126.8, 1269, 131.3, 1319, 132.3, 1329, 133.1, 170.7. HRMS (ESI) Calcd for
C,;H,,N,0,: [M+Na]", 321.1573. Found: m/z 321.1569.

The coupling products in Scheme 3

1-(2-Tetrahydrofuranyl)naphthalene (3dm). A colorless oil. 'H NMR
0 (500 MHz, CDCl,) & 1.92 (dt, J = 18.7, 6.8 Hz, 1 H), 1.98-2.13 (m, 2 H),
257 (dq,J = 12.3,7.6 Hz, 1 H),4.04 (q,J = 8.1 Hz, 1 H), 424 (td, J = 7.9,
OO 5.6 Hz, 1 H),5.65 (t,J = 7.0 Hz, 1 H), 7.43-7.54 (m, 3 H), 7.64 (d,J = 7.2
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Hz,1H),7.76 (d,/=82Hz,1 H),7.87 (d,J=85Hz,1H),798 (d,/J=8.1 Hz, 1 H).
C NMR (125 MHz, CDCl,) 8 26.1, 33.9, 68.9, 78.1, 122.0, 123.6, 125.5, 125.6, 125.9,
127.6,128.9, 130.5, 133.9, 139.5. HRMS (ESI) Calcd for C,,H,,0: [M+Na]*, 221.0937.
Found: m/z 221.0940.

1,4-Bis(2-tetrahydrofuranyl)naphthalene (4dm-a). A colorless oil. 'H
NMR (500 MHz, CDCl,) § 1.87-1.97 (m, 2 H), 1.97-2.13 (m, 4 H), 2.55
(dq,J=12.1,78 Hz,2 H),4.03 (q,J =73 Hz,2 H),4.23 (td,J=8.0,5.7
Hz, 2 H), 5.62 (t, J = 7.0 Hz, 2 H), 7.48-7.53 (m, 2 H), 7.61 (s, 2 H),
7.98-8.04 (m, 2 H). "C NMR (125 MHz, CDCl,) § 26.1, 33.9, 68.8, 78 .2,
121.7, 1243, 1254, 1309, 138.5. HRMS (ESI) Calcd for C,H,,0,:
[M+Na]*, 291.1356. Found: m/z 291.1352.

1,5-Bis(2-tetrahydrofuranyl)naphthalene (4dm-b). A colorless oil. 'H
NMR (500 MHz, CDCl,) § 1.85-1.95 (m, 2 H), 1.96-2.12 (m, 4 H), 2.57
(dq,J/=12.3,76Hz,2H),403(q,J=7.1 Hz,2 H),4.24 (td,J=7.8,54
Hz,2 H),5.66 (t,/J=7.0Hz,2 H),7.49 (dd,J=9.3,8.1 Hz,2 H), 7.65 (d,
J=7.1Hz,2H),7.89 (d,J =84 Hz, 2 H). "C NMR (125 MHz, CDCL,)
026.1, 34.1, 689, 78.2, 121.5, 122.8, 125.5, 130.7, 140.3. HRMS (ESI)
Calcd for C¢H,,0,: [M+Na]", 291.1356. Found: m/z 291.1352.

(< (<
WOO
o

The coupling products in Scheme 5
2-(2-Tetrahydrofuranyl)naphthalene (3’dm).* A colorless oil. 'H
o) NMR (500 MHz, CDCl;) d 1.89 (dq, J = 123, 7.6 Hz, 1 H),
O 2.00-2.12 (m, 2 H), 2.36-2.44 (m, 1 H), 4.00 (q,J = 7.5 Hz, 1 H),
418 (q,J=7.0Hz,1H),507 (t,J =73 Hz, 1 H), 7.41-7.49 (m, 3
H),7.78-7.85 (m, 4 H).

(2-Tetrahydrofuranyl)-substituted 1-chloronaphthalene (7dm). This product was
obtained as a mixture (2:6:48:35:7:2) of 2-, 3-, 4-, 5-, 6- and
7-(2-tetrahydrofuranyl)-1-chloronaphthalenes.

cl 1-Chloro-2-(2-tetrahydrofuranyl)naphthalene (7dm-a). A
colorless oil. 'H NMR (500 MHz, CDCl,) 6 2.10-2.40 (m, 4 H),
o O 4,00 (dt,J =8.1,64 Hz, 1 H),4.39 (dt,J=7.6,59 Hz, 1 H), 5.78
(dd,J=10.1,6 9 Hz,1 H),741 (d,J =88 Hz, 1 H), 7.44-7.52 (m,
2H),7.68(d,J=88Hz,1H),781(d,/=8.6Hz,1H),844 (dd,J=8.2,1.1 Hz, 1 H).
GC-MS (the first peak on GC among the isomers) m/z (% relative intensity, ion) 234
(10, M+2), 232 (27,M), 197 (100, M—CI), 189 (25), 155 (56).
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colorless oil. 'H NMR (500 MHz, CDCl,) 6 1.83-1.92 (m, 1 H),
o L
(m,2 H), 7.56 (s,2 H),798 (d,J =7.6 Hz, 1 H), 8.32 (dd, J = 8.3,

Cl 1-Chloro-3-(2-tetrahydrofuranyl)naphthalene  (7dm-b). A
1.97-2.13 (m, 2 H), 2.49-2.61 (m, 1 H),4.03 (q,J = 7.2 Hz, 1 H),

422 (dt,J =8.0,55Hz,1H),5.61 (t,J=70Hz, 1H),7.53-7.63

1.6 Hz, 1 H). GC-MS (the fifth peak on GC among the isomers) m/z (% relative
intensity, ion) 234 (6, M+2), 232 (20, M), 197 (100, M—Cl), 189 (26) 155 (24).

Q

1-Chloro-4-(2-tetrahydrofuranyl)naphthalene (7dm-c). A colorless oil.
'H NMR (500 MHz, CDCL,) § 1.75 (dq, J = 12.6, 7.7 Hz, 1 H), 1.98-2.21
(m, 2 H), 2.60 (sext,J =72 Hz,1 H),4.03 (q,J=7.0Hz, 1 H),422(q,J
=6.7Hz,1H),548 (t, J=7.1 Hz, 1 H), 750 (td, J = 6.9, 1.3 Hz, 1 H),
758 (td,J=69,14Hz,1H),7.66 (d,J=86Hz,1H),7.78 (d,J=8.6
Hz,1H),7.83 (d,/J=8.2Hz, 1H),8.30(d,J=28.6Hz, 1 H). GC-MS (the
second peak on GC among the isomers) m/z (% relative intensity, ion) 234 (10, M+2),
232 (29,M), 197 (100, M—CI), 189 (35), 155 (38).

-8

1-Chloro-5-(2-tetrahydrofuranyl)naphthalene (7dm-d). A colorless oil.
'H NMR (500 MHz, CDCl,) 8 1.89 (dt, J = 12.3,6.7 Hz, 1 H), 1.98-2.13
(m,2 H),2.56 (dq,/=124,7.6 Hz,1 H),4.04 (q,J=7.2Hz, 1 H),4.24
(td,J=80,55Hz,1H),562(t,/=70Hz,1 H),741(dd,J=8.6,7.6
Hz, 1 H), 7.55-7.61 (m,2 H),7.71 (d,J=7.3 Hz, 1 H), 791 (d,J = 8.6
Hz, 1 H), 8.23 (d, J = 8.5 Hz, 1 H). GC-MS (the fourth peak on GC
among the isomers) m/z (% relative intensity, ion) 234 (32, M+2), 232 (100, M), 197
(25, M-Cl), 189 (60), 155 (30).

&89

Cl 1-Chloro-6-(2-tetrahydrofuranyl)naphthalene (7dm-e). A
colorless oil. "H NMR (500 MHz, CDCl,) 6 1.88 (dq, J =12.3,7.5
o Hz,1H),2.00-2.10 (m, 2 H), 2.40 (sext, J = 7.0 Hz, 1 H), 4.00 (q,
J=69Hz,1H),4.17 (dt,J=8.3,69 Hz, 1 H),5.03 (t,/=7.3 Hz,
1 H), 7.50-7.60 (m, 3 H), 7.71 (s, 1 H), 7.83 (d,J =79 Hz, 1 H),
8.23 (d,J = 8.1 Hz, 1 H). GC-MS (the sixth peak on GC among the isomers) m/z (%
relative intensity, ion) 234 (10, M+2), 232 (29, M), 197 (100, M—CI), 189 (40), 155

—_~
\®]
(=)

~=

@)

1-Chloro-7-(2-tetrahydrofuranyl)naphthalene (7dm-f). A
colorless oil. "H NMR (500 MHz, CDCl,) 6 1.90 (dq, J = 12.4,7.6
Hz, 1 H),2.00-2.13 (m, 2 H), 2.43 (sext, J = 7.1 Hz, 1 H), 4.02 (dt,
J=77,65Hz,1H),4.19 (q,J=6.8 Hz, 1 H),5.11 (t,J =7.2 Hz,
1H),735(dd,/J=8.2,76 Hz,1 H),7.53 (dd,/J=8.6,1.7Hz, 1 H),7.56 (dd,J=7.5,
1.1 Hz,1H),7.74 (d,J=82Hz,1 H),7.84 (d,J=85Hz,1H),820(d, /=09 Hz, 1

@)
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H). GC-MS (the third peak on GC among the isomers) m/z (% relative intensity, ion)
234 (23, M+2),232 (65,M), 197 (15, M-Cl), 189 (100), 155 (10).

The coupling products in Scheme 6

o) NN N’-Trimethyl-N’-(9-phenanthylmethyl)urea (3an). A
Me,N J{ colorless oil. 'H NMR (500 MHz, CDCl,) & 2.81 (s, 3 H), 2.84

/N (s,6 H),4.88 (s,2 H), 7.57-7.74 (m, 4 H), 7.71 (s, 1 H), 7.88
(d,J=77Hz,1H),799 (d,/J=82Hz,1H),868 (d,J =82
Hz, 1 H), 8.75 (d, J = 8.2 Hz, 1 H). "C NMR (125 MHz,
CDCl,) 6 37.1,38.8,53.2,122.7, 1234, 1240, 126.7, 126.816,
126.824, 1269, 127.0, 128.6, 130.4, 130.7, 130.9, 131.6, 131.7, 165.7. HRMS (ESI)
Calcd for C,yH,,N,O: [M+Na]", 315.1468. Found: m/z 315.1466.

o N,N,N’-Trimethyl-N’-(1-phenanthylmethyl)urea (3’an).

Me,N 4 A colorless oil. 'H NMR (500 MHz, CDCl,) § 2.74 (s, 3

N H), 2.83 (s, 6 H), 4.90 (s,2 H), 7.57 (d,J = 7.3 Hz, 1 H),

6 7.58-7.64 (m,2 H),7.67 (t,J=6.7Hz,1H),7.79 d,J =

O O 9.2 Hz,1H),7.85-7.93 (m,2 H), 8.69 (d,/=8.1 Hz, 1 H),

8.71 (d, J = 8.1 Hz, 1 H). ®C NMR (125 MHz, CDCL,) &

37.1,38.8,52.9, 122.1, 122.6, 123.1, 126.2, 126.8, 126 .9, 127.2, 1274, 128.7, 1304,

130.8, 130.9, 131.8, 134.3, 165.7. HRMS (ESI) Calcd for C,H,N,O: [M+Nal*,
315.1468. Found: m/z 315.1470.

NN ,N’-Trimethyl-N’-(3-phenanthylmethyl)urea (3’’an).

6 A colorless oil. 'H NMR (500 MHz, CDCL,) & 2.81 (s, 3

0 O O H), 2.90 (s, 6 H), 4.64 (s,2 H), 7.53 (d, J = 82 Hz, | H),

MeoN ‘/<N 7.60 (t,J =7.7Hz, 1 H),7.66 (t,J = 7.1 Hz, 1 H), 7.73 (s,

/ 2H),787(d,J=82Hz, 1 H),789 (d,J=8.2Hz, 1H),

8.58 (s, 1 H), 8.68 (d, J = 8.2 Hz, 1 H). The amount (0.2 mg) of a pure sample of this

compound was too small to give any peaks in "C NMR. HRMS (ESI) Calcd for
C,,H,,N,O: [M+Na]", 315.1468. Found: m/z 315.1472.

Ve N,N,N’-Trimethyl-N’-(2-phenanthylmethyl)urea
2 %N/ 6 (3°”’an). A colorless oil. '"H NMR (500 MHz, CDCL,)
J O O 52.80 (s, 3 H), 2.89 (s, 6 H),4.59 (s, 2 H), 7.59 (d, J =
70Hz,1H),7.59 (t,/=8.0Hz,1 H),7.66 (td,J=7.1,
1.5Hz,1H)7.72(d,/=88Hz,1H),7.75(d,J=9.1Hz,1 H),7.77 (s, 1 H),7.89 (d, J
=7.6Hz,1H),8.66(d,/=8.6Hz,1H),8.67 (d,J=28.3Hz, 1H). The amount (0.6 mg)
of a pure sample of this compound was too small to give any peaks in C NMR. HRMS
(ESI) Calcd for C,4H,,N,O: [M+Na]", 315.1468. Found: m/z 315.1466.
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9-(2-Tetrahydrofuranyl)phenanthrene (3dn). A colorless oil. 'H
NMR (500 MHz, CDCl,) 6 1.88-2.20 (m, 3 H), 2.62 (sext, J = 7.3 Hz,
1H),409(q,J=79Hz,1H),432(q,J=7.7Hz,1 H),5.68 (t,J =
6.9 Hz, 1 H), 7.55-7.70 (m, 4 H), 791 (d,J =6.5 Hz, 1 H), 7.92 (s, 1
H),801 (d,/=80Hz,1H),8.67(d,/J=8.1Hz,1H),8.75(d,J=8.1
Hz, 1 H). "C NMR (125 MHz, CDCl,) §26.0, 33.7, 69.0, 78.1,
122.51, 122.54, 1234, 1242, 1263, 1264, 126.6, 126.8, 128.9, 1299, 130.0, 130.9,
131.8, 137.6. HRMS (ESI) Calcd for C,;H,;O: [M+Na]*, 271.1093. Found: m/z
271.1086.

1-(2-Tetrahydrofuranyl)phenanthrene (3’dn). A colorless oil.

o 'H NMR (500 MHz, CDCl,) 6 1.94 (dt, J = 19.1, 6.9 Hz, 1 H),

6 2.00-2.16 (m, 2 H), 2.61 (sext,J=7.3 Hz, 1 H),4.07 (q,J=7.8

O O Hz,1H),427 (q,J=7.6 Hz, 1 H),5.72 (t,J =7.0 Hz, 1 H), 7.60

(t,J=71Hz,1H),7.65(,J=7.7Hz,1 H),7.66 (t,J =7.0Hz,1

H),7.75-7.84 (m,2 H),790 (d,/=79Hz,1 H),793(d,/=92Hz,1H),865(,J=

8.3 Hz, 1 H), 8.71 (d, J = 8.4 Hz, 1 H). >C NMR (125 MHz, CDCI,) § 26.1,34.2, 690,

78.3,1219,122.2,1229,123.1,126 4, 126.7, 126.8, 127.0, 128.6, 128.8, 130.7, 130.8,

131.6, 140.2. HRMS (ESI) Calcd for C,;H,;O: [M+Na]*, 271.1093. Found: m/z
271.1090.

N,N,N’-Trimethyl-N’-(1-pyrenylmethyl)urea (3a0). This

M62N>:o product could not be isolated in a pure form. The following data
—N were obtained from a spectrum of a mixture with 3’ao (3a0:3’ao =
6 93:7). 'H NMR (600 MHz, CDCl,) & 2.77 (s, 3 H), 2.86 (s, 6 H),
O 5.12 (s, 2 H), 7.99 (d, J = 7.6 Hz, 1 H), 8.01 (t,J = 82 Hz, 1 H),

OQ 8.06 (s,2 H),8.13(d,J=9.7Hz, 1 H), 8.16 (d,J = 8.3 Hz, 1 H),

8.18-8.23 (m, 3 H). C NMR (125 MHz, CDCl,) § 372, 38.9,
52.6, 1230, 1248, 1249, 125.2, 125.3, 125.36, 12540, 126.2, 126.9, 1274, 127.6,
1279, 129.3, 13097, 131.03, 131.5, 165.7. GC-MS (appears later than regioisomer
3’a0 on GC) m/z (% relative intensity, ion) 316 (34, M), 244 (16), 242 (38), 215 (100),
72 (35).

o NN ,N’-Trimethyl-N’-(9-pyrenylmethyl)urea (3’ao). This
H»—NMe, product could not be isolated in a pure form. The following
N data were obtained from a spectrum of a mixture with 3ao
(3’a0:320 = 91:9). 'H NMR (600 MHz, CDCl,) 8 2.86 (s, 6 H),
2.87(s,3H),5.04 (s,2H),802 (t,/ =82 Hz, 1 H),803 (t,J
=8.2Hz,1H),805(s,1H),8.09(s,2H),820(d,J=7.6 Hz,
2 H),822(d,J=69Hz, 1 H),826(d,J=282Hz 1 H)."C
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NMR (125 MHz, CDCl,) 6 37.2,38.9,53.4,121.0, 124 .4, 125.31, 125.32, 125.5, 126.1,
126.2, 127.0, 1274, 127.8, 130.0, 130.7, 131.2, 131.7, 132.7, 165.8. GC-MS (appears
earlier than regioisomer 3ao on GC) m/z (% relative intensity, ion) 316 (57, M), 244
(94),242 (47), 215 (100), 72 (63).

1-(2-Tetrahydrofuranyl)pyrene (3do). This product could not be
isolated in a pure form. The following data were obtained from a

OCO spectrum of a mixture with 3’do (3do:3’do = 93:7). 'H NMR (600

@)

MHz, CDCl,) 8 1.96-2.22 (m, 3 H), 2.65-2.76 (m, 1 H), 4.14 (q, J
Q =69Hz,1H),435(q,/J=7.6Hz,1 H),595(t,/ =6.8 Hz, 1 H),
8.00 (t,/J=76Hz,1H),804(d,/=89Hz,1H),806(d,/=89Hz,1H),8.11(d,J=
9.6 Hz, 1 H), 8.16-8.23 (m, 4 H), 824 (d, J = 9.6 Hz, 1 H)."C NMR (125 MHz,
CDCly) & 264, 349, 69.1, 78.5, 122.7, 123.0, 125.0, 125.08, 125.09, 125.3, 126.0,
127.1, 127.46, 127.50, 127.7, 130.6, 1309, 131.6, 137.5. GC-MS (appears later than
regioisomer 3’do on GC) m/z (% relative intensity, ion) 272 (83, M), 229 (43, M-C;H,),
215 (25), 202 (100).

9-(2-Tetrahydrofuranyl)pyrene (3’do). This product could not be
isolated in a pure form. The following data were obtained from a
spectrum of a mixture with 3do (3’do:3do = 89:11). '"H NMR (600
6 MHz, CDCL,) & 1.95-2.21 (m, 3 H), 2.66-2.79 (m, 1 H), 4.15 (q, J =
O O 69 Hz,1H),435-4.44 (m,1H),585(t,/J=62Hz,1H),801(t,J =
Q 7.6 Hz,1H),803 (t,/=7.6Hz,1H),808 (s,2H),8.17 (dd, J=7.6,
14Hz,1H),820(d,J=75Hz,1H),821(,J=75Hz,1H),825
(s, 1 H),8.26(d,J=89 Hz, 1 H)."C NMR (125 MHz, CDCl,) § 26.1,33.9,69.1, 78 .3,
121.1,122.7,124.0,125.0, 125.1, 125.6, 125.7, 126 .2, 127.5, 127.7, 129.2, 1309, 131.1,
131.8, 138.6. GC-MS (appears earlier than regioisomer 3do on GC) m/z (% relative
intensity, ion) 272 (91, M), 229 (35, M-C;H,), 215 (33), 202 (100).

The coupling products in Scheme 7

o N-(4-Cyanophenylmethyl)-N N’ ,N’-trimethylurea (3ap).

YN A white solid. 'H NMR (500 MHz, CDCl,) § 2.77 (s, 3 H),

MeN @CN 2.86 (s, 6 H),4.42 (s,2 H), 740 (d,J =8.1 Hz,2 H), 7.63 (d,

J = 8.1 Hz, 2 H). "C NMR (125 MHz, CDCl,) & 37.3, 38.8,

539, 111.2, 1189, 128.5, 132.5, 144.1, 165.4. HRMS (ESI) Calcd for C,,H,sN,O:

[M+Na]*, 240.1107. Found: m/z 240.1108. GC-MS (the third peak on GC among the
isomers) m/z (% relative intensity, ion) 217 (75, M), 145 (99), 116 (100), 72 (95).
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o ,NC N-(2-Cyanophenylmethyl)-N N’ ,N’-trimethylurea (3’ap). A
YN white solid. '"H NMR (500 MHz, CDCl,)  2.84 (s, 3 H),2.85 (s, 6
MeoN H),453 (s,2H),736 (td,J=7.6,10Hz,1H),751(d,J=7.6
Hz,1H),7.56 (td,J=79,14Hz,1H),7.65(dd,J=7.7,1.1 Hz,
1 H).”C NMR (125 MHz, CDCl,)  38.0,38.7,52.7,112.2, 117.8, 127.8, 129.3, 133.1,
133.2, 142.6, 165.2. HRMS (ESI) Calcd for C,,H;sN,O: [M+Na]*, 240.1107. Found:
m/z 240.1105. GC-MS (the first peak on GC among the isomers) m/z (% relative
intensity, ion) 217 (10, M), 145 (84), 116 (97), 72 (100).

o cN N-(3-Cyanophenylmethyl)-N, N’ ,N’-trimethylurea (3”’ap).
\>*N This product could not be isolated in a pure form. The
MesN

following data were obtained from a spectrum of a mixture
with 3ap (3a’’p:3ap = 26:74). 'H NMR (500 MHz, CDCl,) &
276 (s,3H),2.86(s,6 H),4.39(s,2H),744 (t,/J=7.6Hz,1H),754(d,J=84Hz,1
H), 7.56 (d,J =7.8 Hz, 1 H), 7.58 (s, 1 H). The amount (1.4 mg) of a sample of this
compound was too small to give any peaks belonging to 3”’ap in "C NMR. GC-MS
(the second peak on GC among the isomers) m/z (% relative intensity, ion) 217 (20, M),
145 (37), 116 (60), 72 (100).

o v N-(4-Cyanophenylmethyl)-N-methylacetamide  (3bp). A

>¥ N\_Q CN yellow oil. Observed as two rotamers of 71/29 ratio in '"H NMR.

'H NMR (500 MHz, CDCl,) 6 2.17/2.12 (s, 3 H), 2.96/2.95 (s, 3

H), 4.62/4.59 (s,2 H), 7.34/7.29 (d,J = 8.2/82 Hz,2 H), 7.61/7.68 (d,J = 8.2/82 Hz, 2

H)."”C NMR (125 MHz, CDCl;) 6 21.5,21.8,34.1,36.1,50.7,54.1,111.5, 1120, 118.5,

118.8, 127.1, 128.6, 132.6, 133.0, 142.3, 143.1 171.0, 171.1. HRMS (ESI) Calcd for
C,;H,,N,O: [M+Na]", 211.0842. Found: m/z 211.0846.

O ,NC N-(2-Cyanophenylmethyl)-N-methylacetamide (3’bp). A yellow
>‘N oil. Observed as two rotamers of 72/28 ratio in 'H NMR. 'H NMR
(500 MHz, CDCl,) 6 2.19/2.14 (s, 3 H), 3.03/2.98 (s, 3 H), 4.82/4.76
(s, 2 H), 743/7.29 (d, J = 7.7/8.1 Hz, 1 H), 7.37/7.43 (t, J = 8.0 Hz for the major
isomer; the coupling constant of the minor isomer could not be accurately read, 1 H),
7.56/7.63 (t, J = 7.7/6.1 Hz, 1 H), 7.65/7.72 (d, J = 7.7/7.7 Hz, 1 H). "C NMR (125
MHz, CDCl,) 6 21.5, 21.8, 34.1, 364, 49.1, 52.7, 111.3, 112.1, 117.0, 117.7, 126.5,
128.1,128.4,129.1,133.0,133.4, 133.6,133.7, 140.6, 141.5, 171.3. HRMS (ESI) Calcd
for C,,H,N,O: [M+Na]*,211.0842. Found: m/z 211.0841.

NG 2-(2-Tetrahydrofuranyl)benzonitrile (3dp). A colorless oil. 'H NMR
(500 MHz, CDCl,) 6 1.76 (dq, J = 12.5, 8.0 Hz, 1 H), 2.06 (quint, J =

o) 6.4 Hz, 2 H), 2.56 (sext, J = 6.7 Hz, 1 H), 4.00 (q, J = 6.9 Hz, 1 H),
418 (q,J=69Hz,1H),520(t,/J=75Hz,1H),734 (td,J=7.7,19
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Hz,1H),7.57 (td,J=8.0,1.3Hz, 1 H),7.59 (dd,/=8.0,1.8 Hz,1 H),7.63 (d,/J=7.9
Hz, 1 H)."”C NMR (125 MHz, CDCl,) & 26.4, 34.6, 694, 79.0, 109.9. 117.8, 126.1,
127.6, 133.06, 133.10, 148.1. HRMS (ESI) Calcd for C,,H,;,NO: [M+Na]", 196.0733.
Found: m/z 196.0731. GC-MS (the first peak on GC among the isomers) m/z (%
relative intensity, ion) 173 (5, M), 172 (16, M-1), 145 (33), 130 (100).

4-(2-Tetrahydrofuranyl)benzonitrile (3°dp). A colorless oil. 'H
O—QCN NMR (500 MHz, CDCl;) d 1.74 (dq, J = 124, 79 Hz, 1 H),
0 1.95-2.08 (m, 2 H), 2.38 (sext, J =7.1 Hz, 1 H),396 (q, /=72
Hz,1H),4.10 (dt,J=8.3,6.8 Hz,1 H),4.94 (t,/=72Hz,1 H),743 (d,/=8.1 Hz,2
H), 7.62 (d, J = 8.1 Hz, 2 H).”C NMR (125 MHz, CDCl;) § 26.1, 34.8, 69.1, 80.0,
111.0, 119.1, 1263, 132.3, 149.4. HRMS (ESI) Caled for C,H;,NO: [M+Na],
196.0733. Found: m/z 196.0731. GC-MS (the third peak on GC among the isomers) m/z
(% relative intensity, ion) 173 (11, M), 172 (52, M-1), 145 (34), 130 (61), 42 (100).

CN 3-(2-Tetrahydrofuranyl)benzonitrile (3’’dp). This product could
O_@ not be isolated in a pure form. The following data were obtained from
o a spectrum of a mixture with 3’dp (3’’dp:3’dp = 19:81). 'H NMR
(500 MHz, CDCl;) 6 1.70-1.80 (m, 1 H), 1.95-2.07 (m, 2 H),

2.34-2.43 (m, 1 H), 3.93-4.00 (m, 1 H), 406-4.15 (m, 1 H),491 (t,J=6.7 Hz, 1 H),
740-745 (m, 1 H),754 (d,J=75Hz,1 H),755(,J=7.6Hz, 1 H),7.65 (s, 1 H).
The amount (1.0 mg) of a sample of this compound was too small to give any peaks

belonging to 3”’dp in "C NMR. GC-MS (the second peak on GC among the isomers)
m/z (% relative intensity, ion) 173 (8, M), 172 (42, M-1), 145 (25), 130 (100).

0 Methyl 4-(2-tetrahydrofuranyl)benzoate (3dq). A colorless
W B oil. 'H NMR (500 MHz, CDCL,) 8 1.78 (dq, J = 12.4,7.7 Hz, 1
H), 2.01 (quint, J = 6.9 Hz, 2 H), 2.36 (sext, J = 6.7 Hz, 1 H),
391(,3H),396(q,J=7.1Hz,1H),4.11,(q,J=73Hz,1 H),494 (t,J=7.2Hz, 1
H),7.40 (d,J = 8.5 Hz, 2 H), 8.00 (d, J = 8.5 Hz, 2 H). °C NMR (125 MHz, CDCL,) §
26.1, 348, 52.1,69.0, 80.3, 125.6, 129.1, 129.8, 149.1, 167.2. HRMS (ESI) Calcd for
C,,H,,0;: [M+Na]*, 229.0835. Found: m/z 229.0840.

\ 0 Methyl 2-(2-tetrahydrofuranyl)benzoate (3’dq). A colorless oil. 'H

O NMR (500 MHz, CDCl,) 8 1.66 (sext, J = 6.8 Hz, 1 H), 1.88-2.05 (m,

2 H), 2.56 (sext, J=7.3 Hz, 1 H),3.89 (s,3 H),3.95(q,/=7.3 Hz, 1

o) H),4.15,(q,J=7.7Hz,1 H),5.61 (t,/J=70Hz, 1 H),729 (t,J =74

Hz, 1 H),7.51 (t,/J=72Hz,1 H),7.69 (d,J=8.0Hz, 1 H),7.89 (d,J =79 Hz, 1 H).

C NMR (150 MHz, CDCl,) § 26.0, 34.9, 52.1,69.1, 78.4, 125.9, 126.7, 127.7, 130.5,

132.5, 146.6 167.8. HRMS (ESI) Calcd for C,H,,05: [M+Na]", 229.0835. Found: m/z
229.0830.
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o Ethyl 4-(2-tetrahydrofuranyl)benzoate (3dr). A colorless oil.
O_@_/( '"H NMR (500 MHz, CDCL,) 8 1.39 (t, J = 7.1 Hz, 3 H), 1.77
o) O—\ (dq,J =12.4,7.7 Hz, 1 H), 2.01 (quint, J = 7.0 Hz, 2 H), 2.36
(sext,J = 6.6 Hz, 1 H),3.96 (q,J = 7.1 Hz, 1 H), 4.11 (q, J =

70Hz, 1 H),437(q,J =7.1 Hz,2 H),4.95 (t,J = 7.1 Hz, 1 H), 7.39 (d, J = 8.1 Hz, 2
H), 8.00 (d,J = 8.1 Hz, 2 H). "C NMR (125 MHz, CDCl;) § 14.5,26.1,34.9,61.0,69.0,

80.3, 125.5, 129.4, 129.8, 149.0, 166.7. HRMS (ESI) Calcd for C;H,,O;: [M+Na]*,
243.0992. Found: m/z 243.0995.

— 0 Ethyl 2-(2-tetrahydrofuranyl)benzoate (3’dr). A colorless oil. 'H
© NMR (500 MHz, CDCl,) 8 1.39 (t,J = 7.1 Hz, 3 H), 1.67 (sext,J =6.9
Hz, 1 H), 1.87-2.03 (m, 2 H), 2.56 (sext,J =7.3 Hz, 1 H),3.95 (q,J =

o) 74Hz,1H),4.15(q,J=7.7Hz,1H),435(q,J/=7.1 Hz,2 H), 5.62 (t,

J=70Hz,1 H),729 (t,/=74Hz,1H),7.50 (t,J=72Hz,1H),7.68 (d,J="7.8Hz,
1 H), 7.90 (d, J = 7.8 Hz, 1 H). ®C NMR (125 MHz, CDCl,) § 14.4, 260, 35.0, 61.1,
69.1, 784, 1259, 126.7, 128.2, 1304, 132.3, 1464, 167.4. HRMS (ESI) Calcd for
C;H,cO;: [M+Na]*, 243.0992. Found: m/z 243.0985.

o tert-Butyl  4-(2-tetrahydrofuranyl)benzoate (3ds). A
W colorless oil. '"H NMR (500 MHz, CDCL,) & 1.59 (s, 9 H),
o 0 1.76 (dq, J = 12.4,7.7 Hz, 1 H), 2.00 (quint, J = 7.0 Hz, 2 H),
2.35 (sext,J = 6.7 Hz, 1 H),3.96 (q,J=7.1 Hz, 1 H), 4.11 (q,

J=70Hz,1H),4.94 (t,J=72Hz, 1 H),7.37 (d,J =82 Hz,2 H),7.95 (d,J = 8.2 Hz,
2 H). ®C NMR (125 MHz, CDCL,) & 26.1, 28.4, 34.9, 69.0, 80.4, 81.0, 1254, 129.6,

131.1, 148.5, 165.8. HRMS (ESI) Calcd for C,sH,;0;: [M+Na]", 271.1305. Found: m/z
271.1300.

tert-Butyl 2-(2-tetrahydrofuranyl)benzoate (3’ds). A colorless oil.

7( o] '"H NMR (500 MHz, CDCI,) § 1.59 (s, 9 H), 1.68 (sext, J = 7.0 Hz, 1

0O H), 1.85-2.03 (m, 2 H), 2.54 (sext,J=7.2Hz, 1 H),395(q, /=74

Hz,1H),4.15(q,J=7.7Hz, 1 H),5.60 (t,J = 6.9 Hz, 1 H), 726 (t,J

o) =80Hz, 1 H),746 (t,J=7.6Hz, 1 H),7.64 (d,J =80 Hz, 1 H),

7.80 (d, J = 7.7 Hz, 1 H). "C NMR (125 MHz, CDCl,) § 26.0, 284, 35.1, 69.1, 78.3,

81.5,125.8,126.6, 130.1, 130.3, 131.7, 145.6, 167.0. HRMS (ESI) Calcd for C,sH,,0;:
[M+Na]*, 271.1305. Found: m/z 243.1300.

OMe Methyl 4-(2-tetrahydrofuranyl)-2-methoxybenzoate (3dt). A

o yellow oil. 'H NMR (500 MHz, CDCl,)  1.77 (dq,J = 12.3,7.7
O—@—( Hz, 1 H), 2.00 (quint, J = 7.0 Hz, 2 H), 2.36 (sext,J = 6.8 Hz, 1
o 0— H),3.88 (s,3H),3.92 (s,3H),395(q,J=7.1Hz, 1 H),4.10 (q,
J=70Hz,1H),491 (t,/J=73Hz,1 H),690 (d,/=8.0Hz,1H),699 (s, 1 H),7.77
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(d, J = 8.0 Hz, 1 H)."”C NMR (125 MHz, CDClL,) & 26.0, 34.7, 52.0, 56.1, 68.9, 80.2,
109.1, 117.3, 118.6, 132.0, 150.2, 159.6, 166.7. HRMS (ESI) Calcd for C;H,O,:
[M+Na]*, 259.0941. Found: m/z 259.0937.

Methyl 2-methoxy-6-(2-tetrahydrofuranyl)benzoate (3’dt). A

G yellow oil. 'H NMR (500 MHz, CDCL,) 8 1.81 (dq,J = 12.2, 8.0 Hz,
o oMe 1 H), 1.90-2.06 (m, 2 H), 2.29 (sext, J = 7.1 Hz, 1 H), 3.83 (s, 3 H),
/0 3.89 (s, 3 H),3.90 (q,J = 7.9 Hz, 1 H), 403 (q, J = 7.1 Hz, 1 H),

491 (t,J=74Hz, 1 H),6.82(d,J=83Hz,1H),7.02(d,J=7.8 Hz, 1 H),7.32 (t,J =
8.1 Hz, 1 H)."”C NMR (125 MHz, CDCL,) & 26.2, 35.0, 52.3, 56.2, 69.1, 79.0, 109.8,
117.9, 121.6, 130.6, 142.8, 156.5, 168.8. HRMS (ESI) Calcd for C,3H,,O,: [M+Nal*,
259.0941. Found: m/z 259.0942.

o v N-[(2,4-Dicyanophenyl)methyl]-N,N’ ,N’-trimethylurea

Mezr\?_NLQCN (3au). A white solid. 'H NMR (500 MHz, CDCl,) & 2.86

(s,6 H),2.92 (s,3H),4.53(s,2H),7.68 (d,J=8.1Hz,1

NC H),7.82(dd,J=8.1,1.7Hz,1 H),792 (d,J=1.7Hz, 1

H). "C NMR (125 MHz, CDCL,) § 38.5, 38.8,52.8, 1124, 113.6, 115.7, 116.8, 130.6,

1359, 136.3, 148.0, 164.7. HRMS (ESI) Calcd for C;H,,N,O: [M+Na]", 265.1060.
Found: m/z 265.1059.

, NC N-[(2,6-Dicyanophenyl)methyl]-N N’ ,N’-trimethylurea (3’au).

Ve N\>_N A white solid. 'H NMR (500 MHz, CDCl,) 6 2.85 (s, 6 H), 3.00 (s,
2 3H),458(s,2H),748 (t,J=79Hz,1H),7.84(d,J=79 Hz,2
NC H). *C NMR (125 MHz, CDCl,) § 38.3,40.1,52.0,115.0, 116 4,

1284, 137.0, 146.9, 164.5. HRMS (ESI) Calcd for C;H,,N,O: [M+Na]*, 265.1060.
Found: m/z 265.1067.

N-[(2,4-Dicyanophenyl)methyl]-N-methylacetamide (3bu). A

>\—N yellow oil. Observed as two rotamers of 87/13 ratio in 'H NMR.

\—QCN 'H NMR (500 MHz, CDCL,) § 2.19/2.11 (s, 3 H), 3.09/2.98 (s, 3

H), 4.82/4.80 (s, 2 H), 7.57/744 (d, J = 8.1/8.1 Hz, 1 H),

7.82/792 (d, J = 8.1/8.1 Hz, 1 H), 7.93/8.00 (s, 1 H). "C NMR

(125 MHz, CDCl,) 6 21.4,21.7,34.3,37.0,49.7,52.7,112.7, 1129, 1133, 1134, 114.8,

1156, 1163, 116.7, 127.5, 130.0, 136.2, 136.7, 136.8, 145.8, 146.7, 171.0, 171.5.
HRMS (ESI) Calcd for C,H,;;N;O: [M+Na]", 236.0794. Found: m/z 236.0792.

NC

N-[(2,6-Dicyanophenyl)methyl]-N-methylacetamide (3’bu). A

0] , NC
>\—N : yellow oil. Observed as two rotamers of 91/9 ratio in 'H NMR. 'H
NC

NMR (500 MHz, CDCly) & 2.16/2.36 (s, 3 H), 3.19/2.79 (s, 3 H),
4.88/4.93 (s,2 H), 7.49/7.63 (t,J =8.0/7.7Hz, 1 H), 7.87/7.96 (d, J =
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8.0/7.7 Hz,2 H). "C NMR (150 MHz, CDCl,) § 21.6,22.0,29.8,38.3,50.3,51.3,114.0,
1150,115.7,116.2,128.4,129.8,137.4,137.7,144.1,146.0, 172.1. HRMS (ESI) Calcd
for C,,H;;N;0: [M+Na]*, 236.0794. Found: m/z 236.0791.

2. 4-Dicyano-1-(2-tetrahydrofuranyl)benzene (3du). A colorless
Q—QCN oil. 'H NMR (500 MHz, CDCl,) 6 1.73 (dq, J = 12.6,8.0 Hz, 1 H),

2.00-2.15 (m, 2 H), 2.59-2.69 (m, 1 H),4.03 (q,J = 8.0 Hz, 1 H),
418 (q,J=82Hz,1H),522(t,J=73Hz,1H),7.77(d,J =83
Hz,1H),7.84 (dd,J=8.3,1.7Hz,1H),791 (d,J=1.7 Hz, 1 H).”C NMR (125 MHz,
CDCl,) 6 26.3,34.5,69.7,78.5,111.4,112.3,115.6,116.9, 127.3, 136.2, 136.3, 153.3.
HRMS (ESI) Calcd for C,H,,N,O: [M+Na]", 221.0685. Found: m/z 221.0690.

NC

NC 1,3-Dicyano-2-(2-tetrahydrofuranyl)benzene (3’du). A colorless oil.

'H NMR (500 MHz, CDCL) & 1.94 (dq, J = 12.5, 9.1 Hz, 1 H),

Q_Q 2.10-2.21 (m, 1 H), 2.22-2.31 (m, 1 H), 2.50-2.58 (m, 1 H), 4.08 (td, J
NC =8.2,48 Hz, 1 H),4.37 (q,J=8.1 Hz, 1 H),5.39 (dd, J=8.9,6.7 Hz,

1H),7.49 (t,J=7.8 Hz, 1 H),7.88 (d,J =7.9 Hz, 2 H). "C NMR (150
MHz, CDCl,) & 27.3,34.9,70.0, 789, 112.5, 116.2, 128.6, 137.7, 151.3. HRMS (ESI)
Calcd for C,H,(N,O: [M+Na]", 221.0685. Found: m/z 221.0689.

Pr 1-(1-Butoxybutyl)-2 4-dicyanobenzene (3eu). 'H NMR (500
>—QCN MHz, CDCL,) 8 0.90 (t, J = 7.3 Hz, 3 H), 0.94 (t, J = 7.4 Hz, 3
H), 1.32-1.44 (m, 3 H), 1.45-1.67 (m, 4 H), 1.69-1.79 (m, 1 H),
328 (dt,J =9.2,65 Hz, 1 H), 3.34 (dt, J = 9.2, 6.5 Hz, 1 H),
4.66 (dd,J=8.3,4.7Hz,1H),7.73 (d,/J=8.2Hz,1H),7.86(dd,J=8.2,1.7Hz, 1 H),
791 (d,J = 1.8 Hz, 1 H). "C NMR (125 MHz, CDCL,) 8 13.8, 13.9, 19.0, 19.5, 32.0,
40.0, 700, 794, 112.5, 112.6, 115.5, 116.9, 128.1, 136.1, 136.2, 153.3. HRMS (ESI)
Calcd for C,(H,,N,O: [M+Na]", 279.1468. Found: m/z 279.1463.

Bu-0O
NC

NG 2-(1-Butoxybutyl)-1,3-dicyanobenzene (3’eu). A colorless oil. 'H

Pr NMR (500 MHz, CDCl;) 6 0.90 (t,J=7.5Hz,3 H),097 (t,J=7.5

>_© Hz,3 H), 1.30-1.45 (m, 3 H), 1.55-1.67 (m, 3 H), 1.68-1.78 (m, 1 H),

2.03-2.12 (m, 1 H),3.32 (dt,J =9.3,6.6 Hz, 1 H), 3.37 (dt,J =9.1,

6.8 Hz, 1 H), 4.81 (dd,J=83,54 Hz, 1 H),7.50 (t,J = 7.8 Hz, 1 H),

7.88 (d, J = 7.8 Hz, 2 H). °C NMR (125 MHz, CDCl,) § 13.9, 19.0, 19.3, 19.5, 31.8,

38.6,70.3,80.0, 113.1, 116.3, 128.6, 137.8, 151.4. HRMS (ESI) Calcd for C,;H,,N,O:
[M+Na]*, 279.1468. Found: m/z 279.1464.

Bu-0O
NC

Dimethyl 4-(2-tetrahydrofuranyl)isophthalate (3dv). A
colorless oil. '"H NMR (500 MHz, CDCIl,) & 1.55-1.75 (m, 1
MeO,C H), 1.85-2.16 (m, 2 H), 2.59 (sext,J=7.6 Hz, 1 H),391 (s, 3

CO,Me
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H),393(s,3H),3.96(q,/=72Hz,1H),4.15(q,J=7.6 Hz,1 H),5.65 (t,J=7.0 Hz,
1H),7.78 (d,/=84Hz,1H),8.15(dd,/=84,1.6 Hz,1 H),8.56 (d,J=1.6 Hz, 1 H).
C NMR (125 MHz, CDCl,) § 26.0, 349, 52.3, 52.4, 69.3, 78.3, 126.3, 127.9, 128.8,
131.9,133.2,151.7, 166 .4, 166.9. HRMS (ESI) Calcd for C,,H,;Os: [M+Na]", 287.0890.
Found: m/z 287.0892.

Two isomers of fert-butyl methyl 4-(2-tetrahydrofuranyl)isophthalates were also
produced and were separated each other. However, they could not be determined to be
which isomers.

The major isomer: A colorless oil.
Q_QCOQMG Q_QCOQt'B” 'H NMR (500 MHz, CDCL,) 6 1.61
+BuO,C MeO,C (s, 9 H), 1.62-1.70 (m, 1 H),
1.87-2.05 (m, 2 H), 2.57 (sext, J =
74Hz,1H),393(s,3H),397(q,/=74Hz,1H),4.15(q,/=7.7Hz,1 H),5.62 (t,J
=70Hz,1H),7.74 (d,J=82Hz,1H),8.10(dd,/=82,1.6 Hz,1 H),843 (d,/J=1.6
Hz, 1 H)."”C NMR (125 MHz, CDCl,) § 26.0, 28.3,35.0, 52.3,69.2, 78.3, 82.1, 126.1,
128.7, 1304, 131.6, 132.5, 150.7, 166.2, 166.6. HRMS (ESI) Calcd for C;H,,0O;:
[M+Na]*, 329.1359. Found: m/z 329.1362.
The minor isomer: A colorless oil. '"H NMR (500 MHz, CDCl,) § 1.56-1.67 (m, 1 H),
1.60 (s,9 H), 1.86-2.05 (m, 2 H), 2.58 (sext,J=7.6 Hz, 1 H),391 (s,3H),3.96 (q,J =
74 Hz,1H),416 (q,/J=79Hz,1H),564 (t,J=70Hz,1 H),7.75 (d,J=82Hz, 1
H), 8.10 (dd, J = 8.2, 1.6 Hz, 1 H), 8.49 (d, J = 1.6 Hz, 1 H)."C NMR (125 MHz,
CDCl,) & 26.0, 28.3, 34.9, 52.3, 69.3, 78.3, 81.6, 126.1, 127.7, 130.7, 131.7, 133.1,
151.1, 165.1, 167.1. HRMS (ESI) Calcd for C;;H,,05: [M+Na]*, 329.1359. Found: m/z
329.1358.

CN N-[(2,5-Dicyanophenyl)methyl]-N N’ ,N’-trimethylurea (3aw).

o v
YN A yellow solid. '"H NMR (500 MHz, CDCl,) & 2.87 (s, 6 H),
MeoN 292 (s,3H),4.51(s,2H),7.64 (dd,/=8.0,1.6 Hz, 1 H),7.75
NG (d,J=80Hz, 1 H),7.82(d,J =16 Hz, | H). °C NMR (125

MHz, CDCl,) 6 38.5, 38.8, 52.3, 116.1, 116.3, 116.8, 117.3,
131.1, 133.0, 133.6, 1444, 164.7. HRMS (ESI) Calcd for C,;H,,N,O: [M+Na]*,
265.1060. Found: m/z 265.1059.

o / CN  1,3-Dimethyl-4-(2,5-dicyanophenyl)-2-imidazolidinone  (3fw).
\\]‘/N This product could not be isolated in a pure form. The following
N data were obtained from a spectrum of a mixture with 3’fw

NC (3fw:3’fw = 96:4). 'H NMR (500 MHz, CDCl,) 8 2.73 (s, 3 H),

2.85(s,3H),3.04(dd,J=9.1,73Hz,1 H),3.89 (t,/J=92Hz,1H),4.87 (dd,J=9.3
Hz,74Hz,1H),7.74 (dd,/J=8.0,16Hz,1 H),7.80(d,/=16Hz,1H),7.83 (d,J=
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8.0 Hz, 1 H). ®C NMR (125 MHz, CDCl,)  30.6,31.2,52.6,58.0,115.4,115.7,116.8,
117.8, 130.6, 132.2, 134.1, 145.8, 161.2. GC-MS (the first peak on GC among the
isomers) m/z (% relative intensity, ion) 240 (43, M), 168 (42), 113 (100), 42 (80).

CN 1-[(2,5-Dicyanophenyl)methyl]-3-methyl-2-imidazolidinone

(3’ftw). This product could not be isolated in a pure form. The

OYN following data were obtained from a spectrum of a mixture

/N\) NC with 3fw (3’fw:3fw = 80:20). 'H NMR (500 MHz, CDCl,) &

2.86 (s, 3 H), 3.32-3.37 (m, 2 H), 3.38-3.43 (m, 2 H), 4.60 (s,

2H),7.66 (dd,/=80,1.6Hz,1H),7.76 (d,/=80Hz,1 H),7.83(d,/J=1.6 Hz, 1 H).

“C NMR (125 MHz, CDCl,) & 31.5, 43.4, 45.1, 46.7, 115.95, 116.04, 1172, 117.3,

131.3,132.7,133.5, 143.6, 161.2. GC-MS (the second peak on GC among the isomers)

m/z (% relative intensity, ion) 240 (70, M), 182 (39), 141 (40), 114 (48), 99 (100), 42
(93).

2-Cyano-1-(2-tetrahydrofuranyl)naphthalene (3dx). A colorless oil.

O 'H NMR (500 MHz, CDCL,) 6 2.06 (dq, J = 12.4, 8.5 Hz, 1 H), 2.55

(dtd,J=12.5,7.6,5.1 Hz,1 H),4.08 (td,/=7.9,6.3 Hz, 1 H),4.47 (q,

o J=68Hz,1H),582(t,J=8.1Hz,1H),7.57-7.66 (m,3 H), 7.81 (d,

NC J=86Hz,1H),7.89 (d,J=8.6Hz, 1H),820 (d,J =85 Hz, 1 H).

C NMR (125 MHz, CDCL,) § 26.9,34.7,69.2,78.4,107.7,119.2, 124 .5, 127.5, 128 5,

128.6, 128.7, 129.1, 130.2, 135.1, 145.7. HRMS (ESI) Calcd for C,;;H,;NO: [M+Na]",
246.0889. Found: m/z 246.0889.

1-(1-Butoxybutyl)-2-cyanonaphthalene (3ex). A colorless oil. 'H

O NMR (500 MHz, CDCL,) & 0.84 (t, J = 7.5 Hz, 3 H), 0.94 (t, J = 7.4

O Hz,3 H), 1.24-1.40 (m, 3 H), 1.50-1.68 (m, 3 H), 1.83-1.93 (m, 1 H),

2.17-2.27 (m, 1 H), 326 (q,J = 6.7 Hz, 1 H), 3.40 (dt,J = 9.1, 6.5 Hz,

NC 1 H), 5.26 (dd, J = 8.1, 6.3 Hz, 1 H), 7.52-7.65 (m, 3 H), 7.81 (d, J =

8.6 Hz, 1 H), 8.88 (d, J = 8.8 Hz, 1 H), 8.84 (bs, 1 H). ®C NMR (125 MHz, CDCL,) d

13.9, 140, 19.5, 19.8, 32.1, 394, 69.7, 82.1, 109.7, 118.7, 126.7, 127.0, 127.1, 128.7,

129.0, 129.1, 1309, 135.8, 1459. HRMS (ESI) Caled for C,,H,;NO: [M+Na]*,
304.1672. Found: m/z 304.1669.

Pr

Bu-0O

1,3-Dimethyl-4-(2-cyanonaphthyl)methyl-2-imidazolidinone (3fx).

0 I\i O A white solid. Exists as two diastereomers (83/17), which could not
N~ O be separated. 'H NMR (500 MHz, CDCL) & 2.65/2.72 (s, 3 H),
N 3.00/2.94 (s,3 H), 3.60/3.40 (t,J =9.3/9.2 Hz, 1 H),3.87/3.94 (t,J =

NC 9.7/9.5 Hz, 1 H), 5.54/5.53 (t,J =9.7/8.6 Hz, 1 H), 7.55-7.75 (m, 3
H), 7.88-8.00 (m, 2 H) 8.41/8.18 (d, J = 8.7/9.1 Hz, 1 H). "C NMR (125 MHz, CDCl,)
0 30.0,30.5,31.2,31.3,50.9,52.8,54.5,60.1,108.6, 111.7, 117.7, 118.2, 122.5, 124.6,
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126.8, 128.3, 128.5, 129.1, 129.2, 12942, 12944, 129.5, 129.7, 130.5, 130.8, 1314,
135.0, 1359, 1399, 142.1, 160.6, 161.3. HRMS (ESI) Calcd for C,(H,sN;O: [M+Na]*,
288.1107. Found: m/z 288.1106.

1-(2-Cyanonaphthyl)methyl-3-methyl-2-imidazolidinone (3’fx).

O A white solid. '"H NMR (500 MHz, CDCl;) & 2.84 (s, 3 H),

o O 3.20-3.28 (m, 4 H), 5.08 (5,2 H), 7.59 (d,J = 8.6 Hz, 1 H), 7.65 (td,

YN J=70,13Hz,1H),7.69 (td,J=7.0,15Hz,1 H),7.89 (d,J=7.1

_N_>NC Hz, 2 H), 8.54 (d, J = 8.4 Hz, 1 H). °C NMR (125 MHz, CDCL,) §

315, 426,449,450, 111.1, 118.7, 1260, 126.3, 128.6, 128.7, 129.2, 129.8, 131.6,

135.3, 139.8, 160.8. HRMS (ESI) Calcd for C,;H,sN;O: [M+Na]*, 288.1107. Found:
m/z 288.1101.

1-(1-Butoxybutyl)-4-cyanonaphthalene (3ey),
O O 2-(1-Butoxybutyl)-1-cyanonaphthalene (3’ey).
Pr O N O oN These products could not be isolated in pure
forms. The following data were obtained from a
Pr spectrum of a mixture of 3ey and 3’ey (3 ey:3’ey
Bu-O =84:16). '"H NMR (500 MHz, CDCL,) 3ey: § 4.98
(dd,J=84,3.1Hz,1H),7.64 (tdJ=8.6,14Hz,1H),7.64 (d,J=80Hz,1H),7.69
(td,/=70,11Hz,1H),792(d,J=7.5Hz,1H),825(d,/=85Hz,1H),830(d,J
=8.5Hz, 1 H). 3’ey: § 490 (dd,J=8.0,54 Hz, 1 H), 7.60 (td, J = 6.9, 1.0 Hz, 1 H),
791 (d,J=82Hz,1H),807 (d,J=8.7 Hz, 1 H). The other peaks were could not be
read because they are not sufficiently separated from those of another isomer. 0
0.85-1.00 (m, 6 H), 1.32-1.49 (m, 3 H), 1.51-1.65 (m, 3 H), 1.67-1.94 (m, 2 H),
3.26-3.40 (m, 2 H), 7.57-7.72 (m, 2 H, 3’ey), 8.21-8.25 (m, 1H, 3’ey). "C NMR (125
MHz, CDCl;) § 13.92, 13.94, 13.98, 13.99, 19.1, 19.53, 19.58, 19.59, 32.1, 32.3, 40.12,
40.17, 69.56, 69.61, 79.7, 80.2, 108.6, 109.9, 116.3, 123.2, 123.7, 1243, 125.5, 126 .3,
127.3, 128.2, 128.6, 128.7, 131.0, 132.4, 132.55, 132.63, 133.1, 133.3, 136.1, 148.7.
HRMS (ESI) Calcd for C,,H,;NO: [M+Na]", 304.1672. Found: m/z 304.1668. GC-MS
m/z (% relative intensity, ion) forward peak (3’ey): 281 (4, M), 238 (35, M-C;H,), 182
(100), 166 (19); back peak (3ey): 281 (6, M), 238 (62, M-C;H,), 182 (100), 166 (28).

Further Analysis of 3ey by NMR (NOE and '"H-'"H COSY). Upon irradiation at a
methyne proton (4.98 ppm), NOE was observed with protons at 7.64 and 8.25 ppm. In a
'H-'H COSY spectrum, the former (7.64 ppm) and the latter (8.25 ppm) belong to
correlation groups consisting of two and four protons, respectively. These results shows
that the 1-butoxybutyl group is introduced at 4-position in the major regioisomer (3ey).
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<NOE> <COSY>

57.64,—57.69
5 8.25 H H
o~
°(;r $8.25 H Q H 5 8.30
5498 H O CN Pr
BuO H O CN
9% H BuO
5 7.64 H H
5764\, 57.92

In contrast, no valuable information on structure of the minor isomer (3'ey) was
obtained from NOE and '"H-"H COSY due to overlaps of their peaks with those of the
major isomer (3ey). Thus, its structure is unclear. However, comparing the chemical
shifts of the peaks in 'H NMR with those of 1-cyanonaphthalene, the 1-butoxybutyl
group is likely to be introduced at 2-position in the minor regioisomer (3'ey).
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NMR Spectra of the Products
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3bm

pom
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15
0.12Hz
000
0.00
90.00
100.00
non
single pulse nondecoupling & nonpresaturation
H
49.10 MHz
0.00 KHz
128250,00 Hz
50 usec

11
NpH-DMA_beta_1H.als
thsat

806
12 Hz

cocLa

bem
single pulse with bilevel decoupling
H

49910 MHz



MENUF  1H

0BNUC
FR 499.10 MHz
o o P OBSET K
g Sa s OBFIN 12825000 Hz
b 33 ] 1 5
DEADT 7230 usec
PREDL  10.00000 msec
wr 2
POINT 65586
PO 65536
TIVES £
DUMMY
FREQU 800,00 Hz
FLT 4000 Hz
DELAY 50,00 usec
ACQTM 81920 sec
PD 10000 sec
ADBIT 16
RGAN 26
BF 0.12Hz
T 0
2 000
T3 9000
4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IANUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW.
IRATN 511
DFILE  Np-NMA alpha_clean s
SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV 2
LGAIN 23
LKPHS 313
LKSIG: 8
CSPED 12Hz
FILDC
FILDF
SLWT  cooLs
E H
S o l
I N
s / 2 \ﬂ/ N
2Z 2
M‘
| 3
cm
M " L
pPM
‘ ‘ T T
8 6 4 2 0
MENUF  1H
OBNUC
OFR 499,10 MHz
rreeNzRsEnB8LeoRTYes + ° S BS 0.00 KHz
RS S5RS8838RIBL 838 13 2 8 OBFIN 128250.00 Hz
23858RNR29%55998558388 3 8 8
NSNS AN NN NAINNIGUN 5 B 2 Wi 550 usec

e

T o—— 45977
353
3353
£l
oood
8588
2

TIMES 16
DUMMY 0
FREQU 8000.00 Hz
FLT 4000 Hz
DELAY 50,00 usec
ACQTM 8.1920 sec
PD 1.0000 sec
ADBIT 16
RGAIN 4
F 012Hz
T 000
T2 000
T3 90.00
T4 10000
EXMOD  non
EXPCM  single pulse nondecoupiing & nonpresaturation
IRNUC
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 12825000 Hz
IRRPW
IRATN 511
DFILE  Np-NMA beta_clean.als
SF thsat
LKSET 0.00 KHz
LKFIN 26934.0 Hz
LKLEV 200
LGAN 23
LKPHS 343
LKSIG 803
CSPED 14Hz
~ FILDC
b o FILDF
= SLVNT  CDCL3

209

I-z
7/

3'cm

— 105
0.98
. 0 2m
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DINDTMUZ 1.5 1Hals OBNUC  1H
FR 499,10 MHz
e pwzas < 53 = 8 OBSET 0,00 KHz
§2 82888 g 82 8 g OBFIN 12825000 Hz
FEINAINA g <8 < 3 PW1
DEADT
PREDL  10.00000 msec
I 0.500
POINT 65536
PO 65536
TIMES 8
DUMMY 0
FREQU 8000.00 Hz
LT 4000 Hz
DELAY 5000 usec
ACQTM 8.1920 sec
PD 1.0000 sec
ADBIT
RGAIN 22
120 Hz
T 0.00
2 000
T3 90.00
T4 100.00
EXMOD on
EXPCM single pulse nondecoupling & nonpresaturation
IRNUC 1H
IFR 498.10 MHz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
IRRPW
IRATN 511
DFILE  Np-TMU2.15_tHals
SF th5at
LKSET 0.00 KHz
LKFIN 260340 Hz
LKLEV 200
LGAIN 23
LKPHS 343
LKSIG 905
CSPED 11Hz
FILDC
FILDF

SLVNT  CDCL3

Me,N | N

= 8
b g
: A o)
I ! | 2
Al ‘ dam-a
\
PPM
‘ T T T
10 8 6 4 2 o
MENUF 13C
DANp-TMU2 1,5_13C.als 8??“0 125.40 MH:
2
@ 88 grg <dwo - wo OBSET 000
5 32 3RS B g g8 OBFIN 143041.00 Hz
g 38 g4g rfe 8 &5 DEAOT 1600
PREDL 0.01000 msec
1000.0000 sec
POINT 65536
SPO 65536
TIMES 512
DUMMY 2
FREQU  33898.30Hz
FLT 16950 Hz
\ 11.80 usec
AcQTM 1.9333 sec
D 2.0000 sec
ADBIT 16
RGAIN 26
BF 1.20 Hz
T 0.00
T2 0.00
T3 90.00
T4 100.00
EXMOD bem
EXPCM  single pulse with bilevel decoupling
IRNUC
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN
DFILE Np-TMU2_1,5_13C.als
SF thsat
LKSET 0.00 KHz.
LKFIN 26934.0 Hz
LKLEV 200
LGAIN 23
LKPHS 343
LKSIG 817
CSPED 1 Hz
FILOC
FILDF
SLVNT CcDCL3
|
! |
Me,N > N
I
ITI NMe,
PPM
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
175 150 125 100 75 50 25
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non
single pulse nondecoupling & nonpresaturation
1H
499.10 MHz
0.00 KHz
128250.00 Hz

Np-TMU2_anotherisomer_pure.als
thsat

4am-b

a mixture with 4am-a
(4am-a:4am-b = 79:21)

MENUF

H
H
499.10 MHz
0.00 KHz
128250,00 Hz
72,30 usec
10.00000 msec
05000 sec.
65536
8
0
800000 Hz
4000 Hz
50.00 usec

81920 sec.
1.0000 sec

non
single pulse nondecoupling & nonpresaturation
H

499.10 MHz

128250.00 Hz

511
NpH-1,6-DMA_1H.als
thsat

4bm-a

8



MENUF  bem

DANpH-1,5-DMA_13C1bem_Et.als ggguc |SC‘25M’ i
e
28k EREEERE R FEMSTE ggs ggae 38%% 538 QOEN  asbereerz
tRE C2228R53882893850858 3 & 2583 283z 328
= 38808 nnphaaREgRTINNS N & NPEE] 883: S8a S2gusec
- B e L ~~ LA ®OOm NN DEADT 10.00 usec
PREDL 10.00000 msec
wr 10,0000 560
POINT 2768
SPO 32768
TIMES 10000
DUMMY 1
FREQU 33898.30 Hz
LT Hz
DELAY 11,80 useo
ACQTM 0.9667 sec
D 2033 500
ADBIT 1
RGAIN s
BF 120z
T 0.00
T2 0.00
T3 90.00
T4 100.00
EXMOD cm
EXPCM single pulse with bilevel decoupling
IRNUC 1H
IFR 499.10 MHz
IRSET
RN 12825000 Hz
RRPW 50 usec
IRATN si1
DFILE  Npt-1.5-DMA_13CTbem Ef.als
SF thsat
LKSET 0.00 KHz
LKFIN 26934.0 Hz
LKLEV 200
LGAIN 23
LKPHS 343
LKSIG 789
CSPED 11 Hz
FILDC
FILOF
SLVNT CDCL3

b Lt L 0 L L 0 e \“\h\‘LMMMh i | ikl o 1B nw\“_umn.m‘um‘dm nm mm.m 1 bt b bl ) L
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a2t
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o
g
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P—SS
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528

8

4bm-a

0.00
90.00
10000
on
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
0.00 kHz
128250.00 Hz
50 usec
511
NpH-1,4-DMA_1H.als
thsat
0.00 KHz
26934.0 Hz
200
23
973
14Hz

cocla



DANpH-1.4-DMA_13C1bem Et.als

MENUF
OBNUC

1707117

i H‘ Lo bl
li

200

77.4155

00

76.9045

52.2887

48,6380

<
S
___— 221507
=—— 214015

OFR
OBSET
OBFIN
PW1
DEADT
PREDL

wT
POINT
SPO
TIMES
DUMMY
FREQU
FLT
DELAY
ACQTM
PD
ADBIT
RGAIN
BF
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DADataWp-THE_1H_pure.als

205

529

32768
10000
1
33898.30 Hz
16950 Hz
11.80 usec
09667 sec
2.0333 sec

100.00
bem
single pulse with bilevel decoupling
H
499.10 MHz
0.00 KHz
128250.00 Hz
usec

511
NpH-1.4-DMA_13C1bom_E1.als
thsat

| 4bm-b

non
single pulse nondecoupling & nonpresaturation
H

499.10 MHz
0.00 KHz

128250,00 Hz
50 usec

11
Np-THF_1H_pure.als
thsat

o

3dm



DADatalNp-THE_13C.als OBNUC 13
OFR 125,40 MHz
5 522258589 cugw o e > OBSET 0.00
B 2rlzad g5 53983 @ by 8 OBFIN 143041.00 Hz
S 203828555 8323 2 g g ) oy e
2 22N adady RRER & @ & DEADT 10,00 usec
PREDL 001000 msec
wr 10000000 sec
POINT 65536
SPO 65536
TIMES 256
DUMMY 2
FREQU 33898.30 Hz
FLT 16950 Hz
I DELAY 11.80 usec.
| ACQTM 19333 sec
PD 1.0670 sec.
ADBIT 16
RGAIN 24
I BF 0.12Hz
T 000
[ T 0.00
T 9000
2 10000
EXMOD  bom
EXPCM single pulse with bilevel decoupling
IRNUC 1H
IFR 40910 MHz
IRSET 000KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 511
DFILE Np-THF_13C.als
SF sat
LKSET 0.00 KHz
LKFIN 26934.0 Hz
LKLEV 200
LGAIN 23
LKPHS 343
LKSIG 994
csPED T H
FILDC
FILDF
SLVNT CDCL3
3dm
PPM
T T T T T T T T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T
o 175 150 125 100 7 50 2
MENUF 1H
D:\Data\Np-THF2_1.4-subst_1H.als OBNUC
OFR 499.10 MHz
OBSET 0.00 KHz
OBFIN 128250.00 Hz
i 550 us
DEADT 7530 usec
PREDL 10.00000 msec
W 05000 s
POINT 65536
sPO
TIMES 8
DUMMY 0
FREQU 8000.0(
4000 Hz
DELAY 50,00 usec
ACQTM 81920580
1,000 sec
ADBIT 16
RGAIN 19
BF 0.12Hz
T 0.00
2 000
T3 90.00
T 10000
EXMOD non
EXPCM  single puise nondecoupling & nonpresaturation
IRNUC
¥R 49910 MHz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN 511
DFILE  NpTHF2 1 4-subst_1Hals
thsat
LKSET 000KHz
LKFIN 269340 Hz
LKLEV
LGAIN 22
LKPHS 343
(SIG 812
CSPED 10Hz
FILDC
FILDF

422

4dm-a
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D:DatalNp THE2 1.4-subst 13C.als OBNUC  13C
OFR 125.40 MHz
3 5 228 LEgL © IS 2 OBSET 0.00 KHz
2 8 83R 8288 ¢ & -1 OBFIN 143041.00 Hz
s 2 get 2528 & 8 g PW1 6.25 usec.
2 2 H9u RRRR 8 @ & DEADT 10,00 usec
PREDL 001000 msec
wr 1000.0000 sec
POINT
SPO 65536
TIMES 256
DUMMY 2
FREQU 3339830 Hz
FLT 16950 Hz
DELAY 11.80 usec
Acati 19333 sec
PD 10670 sec
ADBIT
| RGAIN 27
| BF 0.12Hz
m 000
2 0,00
3 90,00
T4 100.00
EXMOD  bem
EXPCM  single pulse with bilevel decoupiing
IRNUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW
IRATN 511
DFILE  Np-THF2_1.4-subst 13C.als
SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAIN 23
LKPHS
LKSIG 50
CSPED 14 H
FILDC
FILDF
SLNT  CDCL3
4dm-a
T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1
o 175 150 125 100 75 50 25
MENUF  1H
DADataWNp-THF2 1,5-subst 1H.als OBNUC
OFR 499.10 MHz
$2Ry855498 ET 000
2883839HE OBFIN 12825000 Hz
RRRREESIN 550
DEADT 72.30 usec
PREDL 10.00000 msec
i 05000 sec
POINT 65536
SPO 65536
TIMES 8
DUMMY 0
FREQU 8000.00 Hz
FLT 4000 Hz
DELAY 5000 usec
AcQTM 81920 sec
PD 10000 sec
ADBIT 16
RGAIN 22
BF 012Hz
g m 000
B T2 000
3 20,00
4 100,00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IBNUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
| IRFIN 12825000 Hz
[ IRRPW 50 usec
! IRATN 11
DFILE  Np-THF2_15-subst 1H.als
! SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LEV
LGAIN 2
LKPHS 343
LKSIG 851
I CSPED 10Hz
FILDC
9 FILDF

5 101

SLWT  cDCLs
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DADataWNp-THF2 1,5-subst 13C.al OBNUC  13C
OFR 125.40 MHz
© S N gzge = P OBSET 0,00 KHz
] g geg 883 8 B g OBFIN 14304100 Hz
g g 29& SEES 3 S s Pwt
bl 2 999 RRRR 8 > « DEADT 10.00 usec
PREDL 001000 msec.
wT 10000000 sec
POINT 65536
SPO 65536
TIMES 256
DUMMY 2
FREQU 3389830 Hz
FLT 16950 Hz
DELAY 11.80 usec
ACQTM 1.9333 sec
PD 10670 sec
ADBIT 16
RGAIN 27
BF 012Hz
m 000
T2 000
3 20,00
4 100.00
EXMOD  bem
EXPCM  single pulse with bilevel decouping
IBNUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 11
DFILE  Np-THF2_1,5-subst 13C.als
SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LEV
LGAIN 23
LKPHS 343
LKSIG 924
CSPED 14 Hz
| FILDC
! FILDF
l SLNT  CDCL3
ety
T T 1 T T 1 T 17T T T 1 T T 1 T T 1 T 11 T 11
o 175 150 125 100 75 50 25
MENUF  1H
DAData\Np-TMU_beta_1H_pure.als OBNUC
OFR 499.10 MHz
OBSET 0,00 KHz
OBFIN 126250.00 Hz
1 5
DEADT 7230 usec
PREDL 1000000 m
Wt 05000 sec
POINT 65536
SPO 65536
TIMES 8
DUMMY o
FREQU 8000.00 Hz
4000 Hz
DELAY 50,00 usec
: ACQTM 81920 sec
PD 10000 sec
ADBIT 16
E RGAIN 23
BF 012Hz
il 000
T2 000
i 90.00
T 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IRNUC
IFR 499.10 MHz
8 IRSET 0.00 KHz
e IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 511
DFILE  NpTMU_beta 1H pureals
thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAIN 23
2 LKPHS 343
g LKSIG 01
CSPED 14Hz
FILDC
FILDF
SLNT  CDCL3
g8 g 3
[
|
| 3'dm X
. J ek
PPM
T T ‘ T T
10 8 6 4 2 0
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non
EXPCM  single pulse nondecoupling & nonpresaturation
H

499.10 MHz
0.00 KHz
128250.00 Hz
50 usec
511
2CHTHF_clean.als
thsat
0.00 KHz
26934.0 Hz
200

792
13 Hz

cocLs

Cl

x
7dm-a

24
0.12Hz
000
0.00
90.00
100.00
non
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
0.00 KHz
128250,00 Hz
50 usec

511
3903_hplc1_f11.als
5at

Cl

7dm-b
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MENUF

non
single pulse nondecoupling & nonpresaturation
H

499.10 MHz
0.00 KHz
12825000 Hz
50 usec
511
A4CI-THF_clean.als
thsat
0.00 KHz
26934.0 Hz
200

23
895
13Hz

coeLa

Cl

7dm-c

non
single pulse nondecoupling & nonpresaturation
H

499.10 MHz

511
SCHTHF_clean.als
hsat
0.00 KHz
26934.0 Hz
200
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cocLs
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non
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
0.00 KHz
128250.00 Hz
50 usec

511
6CHTHF_clean.als
hs:

Cl

7dm-e

non
single pulse nondecoupling & nonpresaturation
H
49910 MHz
0,00 KHz
12825000 Hz
50 usec
511
7CHTHF_clean_maybe.als
that

0.00 KHz
26934.0 Hz
200
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DDt Phenantvens TMU tHals cBwe
e
58883F2E88853879883328 2 g8 29 3 £ QBSET  000KHz
8R3E8535528588883043338 H 38 g8 & 5 BN 12225000k
RN RIS 3 a2 LR H
DEADT 7230 useo
PREDL 10.00000 msec
wr 05000360
POINT 65536
SPO 65536
TIMES 16
DUMMY
e FREQU 8000.00 Hz
5 T 4000 Hz
DELAY  50.00usec
AcCQT™M 8.1920 sec
10000 e
ADBiT i
5 RGAN 2
] o otz
T 0.00
7 000
T3 90.00
. 10000
EXMOD  non
EXPOM  Singe pulse nonccouping & nonpresatraton
IRNUC 1H
R 49010 Wz
IRSET 0.00 KHz
RFN 12825000k
RRPW S0 usec
RATN 511
DFLE  Phenantivene TMU.1Hals
SF thSat
kST 000Kz
LEN 2040k
GdEV 20
LGAIN 24
LKPHS 343
SIG
cspep 7he
FIDC
FILDF

< o
g 28 6]
Me,N —4
( IR
()
3an
“\ \m s
PPM
T T
T s 5 . : o
MENUF 13C
D:\Data\Phenanthrene_TMU_13C.als OBNUC
OFR 125.40 MHz
© CNNPNOORD =T OO D wdw o ~w OBSET 0.00 KHz
& grgdosgazeases 1 8 58 OBFN  14s0a1 00t
8 B LR L b N34 pet o PW 6.25 usec
e fefeflauaaaagy KRR 3 35 DEADT 10.00 usec
PREDL 0.01000 msec
WE 10000000 aen
POINT 536
SPO 65536
TIMES 1000
DUMMY
FREQU 33898.30 Hz
i praat
DELAY s
Acat™ 1.9333 sec.
5 Toerosee
ADBIT 16
AoAN =
BF 0.12Hz
n ®
™ 500
T3 90.00
S o000
EXMOD bem
EXPOM s puis withbievel decouping
IRNUC 1H
o ss0.10 Mz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
e St
AT 0
DRLE  Phenantene. THU_130 3
SF thSat
dser " oooke
UEN assasore
ey
LGAIN 23
LKPHS 343
I I LKSIG 867
I CSPED 11Hz
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MENUF  1H

D:\Data\Phenanthrene_TMU-isomer1_1H.als OBNUC
oFR 499.10MHz
F R I I T F R LE ] 2 23 g g H oaser ¥
BRI R RS g 8% g g § OBFIN 12825000 Hz
SoSZRRERRRERRRERRIANY Ed a8 2 8 3 1 S%0usec
DEADT 7230 useo
PREDL 1000000 meec
0 0.5000 sec
POINT
0
TIMES 8
I DUMMY 0
o FREQU 8000.00 Hz
FLT 4000 Hz
DELAY 5000 uses
ACOTM 81920500
"o
ADBIT 16
RGAN 2
BF 0.12Hz
T 0.00
T2 0.00
w 9000
4 10000
EXMOD non
_ EXPCM single pulse nondecoupling & nonpresaturation
o IRNUC 1H
N IFR 499.10 MHz.
IRSET 0.
REN 12825000 Fiz
RREW S0 uses
TRATN T
DFILE  Phenanivene_TMU-someri_THals
SF \Sat
LKSET 0.00 KHz
LKFIN 26934.0 Hz
(KLEV
L LGAIN 24
2 LKPHS 343
LKSIG 7
CSPED T e
FILoc
FILDF
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9

PPM
T T T T ‘ T
10 6 2 o
MENUF  bom
DAData\Phen TMU_tsubibom E1 FT.als OBNUC  13C.
OFR 125.40 MHz
] SEYFREBLENNERE sde © 52 5 0BSET 000KHz
g BsaprEgcdaracs 232 g 58 8 OBFN 14304100 Hz
8 fooSgEnnsesaNS 13 2 e 2 PW1 625 usec
8 328BRANNERANAN rfe 8 5 8 DEADT 1000 usec
PREDL 10.00000 msec
W 10,0000 sec
POINT 32768
59 32768
TIMES 11000
DUMMY T
FREQU 3389830z
FLT 16950 Hz
DELAY 1,80 usec
Acat™ 0.9667 sec
PD 2033 sec
ADBIT
RGAN 2
BF 120Hz
T 0.00
2 000
T3 90.00
T4 100.00
1| EXMOD bem
, EXPCM  single puise with bilevel decouping
IRNUC
| PR 499.10MHz
| IRSET 0.00 KHz
RFN 12825000z
IRRPW 50 usec
IRATN 511
DFILE  Phen.TMU_ tsubibom_E1_FT.als
thsat
LksET 000KHz
LKFIN 260340 Hz
LKLEV
LGAIN 23
LKPHS 343
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FILDC
FILDF
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|
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DAData\Phenanthrene TMU_2-subals

1.12

255835 8R58823 0308 i
RSN K K g

29041
28144

602

Diru3x11-5_hple f20.als

- 200

86775
86682
8.6609
86511
7.8953
7.8801
7.7708
7.7613
77432
7.7280
77104
76718
7.6688
7.6576
7.6551
76412
7.6383
7.6080
7.5921
75781
7.2600
45011

204

Mez

S38

OBNUC
OFR 499.10 MHz
OBSET 0.00 KHz
PW1 5.50 us
DRADT  Taabese
PREDL 10.00000
wr 50050
POINT 65536
SPO 65536
TIMES 100
DUMMY 0
o
LT 4000 Hz
DELAY  soduec
Acat™ 8.1920 sec
AoAn %
ot
T 0.00
T v
T3 90.00
5 hrs
EXMOD non
EXPOM e pulse nondecouping & nonpresaturaton
IRNUC 1H
iR 400,100
IRSET 0.00 KHz
FEN  tssn00re
IRATN 511
SF thsat
Heer ™ok
DO oo
LKLEV 200
LGAIN 22
LKPHS 343
CSPED 12Hz
Fibg
FILDF
ST coos
3"an
Oende 1
OFR 499.10 MHz
OBSET 0.00 KHz
OBFIN 128250.00 Hz
PW1 5.50 u
DRADT  Thaee
PREDL 10.00000 mse
o il
POINT 65536
SPO 65536
TIMES 16
DUMMY o
FREQU '8000.00 Hz
LT 4000 Hz
DELAY  S00Due
Acat™ 8.1920 sec
AoAN =
BF 0.12Hz
T 0.00
T v
T3 90.00
5 o000
EXMOD non
EXPOM  Sinee s nondscouplng & nonpresatraton
IRNUC 1H
ss0.10 Mz
IRSET 0.00 KHz
FEN  tessan00re
fie
SF thsat
Heer ook
LGAIN 22
LKPHS 343
RS
CSPED 13Hz
Fibc
FILDF
S opos

3"an



DADataPhen THF_maior_1Hals

AL

PPM
T \ [ [
10 8 6 4 2
DAData\Phen THE_maior_13C.als
cgpegepNanEers ngk o . o
288N E 28298882 cepRs ¥ 8 4
888858883883 80 S3[ES 8 3
!
|
i
[
|
|
|
PPM
T T 1 T T T T T T T 1 T T
o 175 150 125 100 75 50 25

S39

H
499.10 MHz

50,00 usec

100.00
non
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
0.00 KHz
128250,00 Hz

511
Phen_THF_major_1H.als
thsat

3dn

100.00
bem
single pulse with bilevel decoupling
H
499.10 MHz
0.00 KHz
12825000 Hz
50 usec
511
Phen_THF_major_13C.als
thsat

3dn



DAData\Phen THE minor_1H.als

499.10 MHz.
8588858533333 5838538 P [EBBRANIERL83388 0.00 KHz
NEBIERSERAREEEIEERER [543 §REEBEEIER2EREEY 1225000 He
10.00000 m:
S
0
w0500
o
S
"
‘ I
. Zore
& 00
5%
90.00
-
0.00 KHz
128250.00 Hz.
4 thsat
3 ookt
26934.0 Hz
200
E
343
w
cocts
]
85
E =
|
|
1
3'dn
‘ T T T ‘
MENUF 13C
D:\Data\Phen_THF_minor_13C.als OBNUC
OFR 125.40 MHz
SNLLlNRT - TBR O ocubw ~ o = OBSET 0.00 KHz
R HE g2ps & - BN e,
Oro0BBVOOOOOBAUN - STES o b © PW1 6.25 usec
IefoofuaaaaNaNa [N S 3 & DEADT 10.00 usec
PREDL 0.01000 msec
S
POINT
o
TIMES
FREQU 33898.30 Hz
; gl
ACQTM 0.9667 sec
‘ v
| 1 Tt 0.00
) 5%
o T3 90.00
I 4 100.00
EXMOD bem
IRNUC 1H
IRSET 0.00 KHz
IRFIN 128250.00 Hz.
SF thsat
LGAIN 23
LKPHS 343
(SIG
CSPED 11Hz
oo
FILDF
[,
I
| (0]
|
1
3'dn
PM
17 1T 71T 17 1 11 11 1 1" 1 1T [ 1T 1T 1T T 17T T T T T T T T T T 7T T T TT

5S40



< Filename 4225_hplc_pyrene_f£13_Proto
=2 Autho: delta

1=y Experiment proton. jx;

v s: _ 4225 _hplc_pyrene £13

- Solvent CHLOROFORM-D

28-APR-2014 11:54:51

21 Revision Time :
= ~ Current_Time 28-APR-2014 11:55:13
. M Comment. single pulse
e Data_Format 1D COMPLEX
b Dim_Siz 13107
Dim Title Proton
o Dim_Units (ppm]
i Dimensions X
- sit INM-ECA600
_ Spectrometer = DELTAZ NMR
= Field Strength = 13.95540559[T] (590 [Mz])
X_Acq Duration = 1.47062784[s]
- X_Doma: -1
21 X Fre 594.17058168 [MHz]
S X offset 5 [ppr
X Points 16384

4 X Resolution 0.67998169[Hz]
X sweep 11.14081996 [kHz]
Xsweep_Clipped = 8.91265597 [kHz]
I7r_Domain Proton
<7 Irr_Freq 594.17058168 [MHz]
o Irr offset tppm]
x Tri-Domain Proton
=1 i TriTFreq 2 554.17058168 [Miiz]
~ Trioffset [ppn]
Clipped FALSE
Scans 16
<
2 Total_Scans 16
S Relaxation Delay = 5[s]
- S Recvr Gain 58
= i Temp_Got 23.41dc]
X_90 Width “8[us
X Acg_Time 1.470627841s]
=4 X angle 45(de
<~ X atn 3[dB]
X_pulse 6.9[us]
- I7r_Mode ofs
24 TriMode ofs
! Dante_Presat FALSE
5 Initial Wait 1(s]
s 3 Repetition_Time = 6.47062784(s]
&7 s
L
ie] ]
g <] = 5
g = S
3 L MezN
E] L ~ Ju | >:
< T T T T T T T T T 0
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 —N
=N | A AN | \ )
TocAaxaaas o —o Foo—wmoawn N v
SE=REag9en 2 -9 xSandno @ ]
ExrminmS&8® 3 o EEnsSSa n g — —
A== 2o 4 =< ) %0 00 00 00 T~ I~ b <
6060606060600~ o aaiaiaida e — =
X : parts per Million : Proton \ / \ /
\__/ 3ao
H 1
contains 8% of 3'ao
MENUF  bem
DAData\Pyrene_Tmu_major_13C.als OBNUC  13C
OFR 125.40 MHz
3 QOIS YISENNLST 0Ty odo - 29 OBSET 0,00 KHz
b R PO bbb 54 1] 29 PW1 625 usec
e QeouuNaIIIaIYaay R ] 88 DEADT 10.00 usec
PREDL 1 msec
Wt 10,0000 sec
POINT
sPO 32768
TIMES 11000
DUMMY 1
FREQU 3389830 Hz
FLT 16950 Hz
DELAY 11.80 usec
AcQTM 0.9667 sec
PD 20333 sec
ADBIT 16
RGAIN 25
BF 120 Hz
T 000
T2 000
3 90,00
T 100.00
EXMOD  bom
EXPCM  single pulse with bilevel decouping
IRNUC
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 511
DFILE  Pyrene Tmu_major_13C.als
thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAN 23
LKPHS 343
SIG 78
CSPED 18 Hz
FILDC
FILDF
SLNT  CDCL3
Me,N

3ao

contains 8% of 3'ao

PhM

S41



Filename 4225_hplc_pyrene_£1_Proton
Author = delta
= Experiment proton. jxp
=3 Sample_Td 4225 hplc pyrene £1
- Solve: CHLOROFORH-D
Creation Time = 26-FEB-2014 10:41:52
- Revision Time 28-APR-2014 11:58:03
! “ Current_Time 28-APR-2014 11:59:12
b3 Coment ~ cingte_puise
- Data_Format 1D CoMBLEX
3 Dim Size 13107
= Dim_Title Proton
Dim Units (ppn]
Dimensions x
< site JNM-ECA600
== Spectrometer DELTAZ, NMR
Field_Strength 13.95540559[T] (590 [MHz])
= X_Acq_puration 1.47062784 ]
7 X Domain 1
XFreq 594.17058168 [MHz]
X offset 1
X Points 16384
=3 X prescans 1
*® X_Resolution 0.67998169 [Hz]
X sweep 11.14081996 [kHz]
X Sweep_Clipped = 8.91265597 [kHz]
| Irr_Domain oton
= - TrrFr 594.17058168 [MHz]
b=y Irr_offset 5[ppm]
et Tri Domain oton
< TriFro 594.17058168 [MHz]
3 Trioffset 5[ppm]
Clipped FALSE
Scans 16
= Total_Scans 16
|
> Relaxation Delay = 5[s]
S cvr 58
o Temp_Get 23.3[dc]
24 X_90_Width 8[us]
= X Acq_Time 1.47062784(s]
X angle 45[deq]
X atn 3[ds]
<4 X_Pulse 6.9[us]
« I7r_Mode ofs
TriMode ofs
Dante_Presat FALSE
=3 Initial Wait 1(s]
o Repetition_Time = 6.47062784(s]
%o
s
824 | o
] s
g
5 J o)
| L . L
< T T T T T T T T T T T N Mez
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 N
Somoanxaa o —@ So—o %
=ZdasgIca S —-a S&wn g
—SxanIsan 2 a g S 3 3
AN=o oS oo 4 =< % % g b
o6 960696066660 I~ v INRNRNE -
X : parts per Million : Proton
'
\—/ 3'ao
H O,
contains 10% of 3ao
MENUF  bem
DiDatalPy Tmu_minor_13C.al OBNUC  13C
OFR 125.40 MHz
9 NNYR89958833808 ado 9 9 OBSET 0,00 KHz
£ SIEBER38888335Y EL g £8 OBFIN  143041.00 Hz
H SFrBerrodemndnsg s ] 28 i 625 usec
® COoRRRINAIAREEAY ~f o LA DEADT 10.00 usec
PREDL 10,0000 msec
T 10,0000 sec
POINT 65536
SPO 65536
TIMES 9000
DUMMY 1
FREQU 3389830 Hz
FLT 16950 Hz
DELAY 11.80 usec
AcQTM 19333 sec
PD 20333 sec
ADBIT 16
RGAIN 25
BF 120 Hz
T 000
T2 000
3 20,00
T 100.00
EXMOD  bem
EXPCM  single pulse with bilevel decouping
IRNUC
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN 511
DFILE  Pyrene Tmu_minor_13C.als
thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAN 23
LKPHS 343
G 709
| CSPED 18 Hz
il FILDC
FILDF
SLNT  CDCL3
»—NMe,
'
3'ao
H O,
contains 10% of 3ao
PP
T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1
200 175 150 125 100 75 50 25
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Filename = 4206_gpc_£5_Proton-1-2.3df
hor delta

proton. jxp

28-APR-2014 12:01:30

=] i single_pulse
- 1D COMPLEX
13107
= Proton
[ppm]
x
ite TNM-ECA600
Spectrometer DELTA2_NMR
Field_Strength 13.95540559[T] (590 [MHz])
 Acq Duration 1.470627841s]
X Doma: 1
< X Freq 594.17058168 [MHz]
- X oftset 5(ppm]
X Points 16384
X Prescans 1
X Resolution 0.67998169 [#z]
X sweep 11.14081996 [kHz]
X Sweep_Clipped = 8.91265597 [kiz]
I7r_Domain oton
594.17058168 [Miz]
- 5[ppm]
N oton
P 594.17058168 [Miz]
= 5(ppml
N FALSE
8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gai 8
Temp_Ge 23(dc)
X_90 Width 13.8[us]
CAcq_Time 1.470627841s]
= © =] X Angle 45(a
o = S =t XTatn 3(dB]
. < — X_Pulse 6.9[us]
=4 - I7r_Mode ofs
TriMode ofs
Danfe_Presat FALSE
Initial Wait 1(s]
Repetition_Time = 6.47062784(s]
g
@
2 S
% \ W 0
2
< T T T T T T T T T
10.0 9.0 8.0 7.0 6. 5.0 4.0 3.0 20 1.0 0
S AN, AN AN N
AN ®WoXIN—EEXXmn 2ANAN—=% MOAVNLD 2ALOND DM DM
AT Ex RN —ndda 2xn—-3& dIRwma SES9S Ra 8an
NASAXLENASnTR MImgnm SwLInstd —SBB Ta —nd
[Es 5 Bububululubebuls iyl 9 S Oy 09 69 o= o\ == Qinin
0606060606 06060606060 1A FEFFLSF  daicd did ==~ 3d
X : parts per Million : Proton o
T
contains 8% of 3'do
MENUF  13C
DiDatalPyrene THF major 13C notyet.al OBNUC
FR 125.40 MHz
2RT5I833E830808 sske o P OBSET 000KHz
SBEEF2BB2 888 0S SRS ® 2 2 OBFIN 143041.00 Hz
[EE RIS B ks 3 3 b e i
553BRNRNREERENY erfe 8 3 & DEADT 10.00 usec
PREDL 001000 msec
wr 1000.0000 sec
POINT 65536
SPO 65536
TIMES 6000
DUMMY 2
FREQU 3389830 Hz
FLT 16950 Hz
DELAY 11.80 usec
AcQTM 1.9333 sec
PD 10670 sec
ADBIT 16
! RGAIN 27
BF 012Hz
m 000
2 0,00
3 20.00
! T 100,00
: EXVMOD  bom
| EXPCM  single pulse with bilevel decouping
IANUC 1
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 126250.00 Hz
IRRPW 50 usec
IRATN 1
DFILE  Pyrene THF_major_13C_notyetals
thsat
LKst 0,00 KHz
LKFIN 26934.0 Hz
L
LGAN 23
LKPHS 343
LKSIG 761
CSPED 10 Hz
FILDC
FILDF
SLNT  CDOL3
I
|
i
3do
i o '
contains 8% of 3'do
PPM
T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T 11
o 175 150 125 100 75 50 25

543



Filename 4206-gpc_t2_proton-1-2.3df
Author delta
Experiment proton. jxp
=4 Sample. T 206-gpe. £2
> Solvent CHLOROFORM-D
Creation Time = 6-FEB-2014 22:06:19
Revision Time - 28-APR-2014 12.02.48
Current, Fime 28-APR-2014 12:03:10
=] Comnent = single_pulse
% Data_Format 1D COMPLEX
bim Siz 13107
bimTitle Proton
Dim_Units [ppm]
Diminsions %
=] Site e-ECAG00
=~ Spectrometer DELTAZ_NMR
Field_Strength 13.95540559[T] (590 [MHz])
X_Acq Duration 1.47062784(s)
Xpoma: 1
=] Xrreq 594.17058168 [z
© o X Offset 5[ppm]
lif X_Point: 16384
i o X_Prescans 1
X_Resolution = 0.67998169[Hz]
X_Sweep 11.14081996 [kHz]
< X Sweep_Clipped - 8.91265597 [kiz]
a A I7x Donain roton
I Irr_Freq = 594.17058168 [MHz]
=Y Irr Offset
F TziDomain roton
Tri_Fre 594.17058168 [MHz]
= TriOffset = 5[ppm
< Clipped FALSE
Scans 8
Total_scans o
Relaxation Delay = 5[s]
o Recvr_Gai 56
= ] Temp_ 22.7(4c)
X_90_Width 13.8[us]
< Cacq Time 1.47062784 (5]
s XAngTe 45 1de.
— X Atn 3[dB]
. X_Pulse 6.9[us]
4 IFx_Hode oit
TriMode ots
Dante,Presat FaLsE
Initial Wait 1[s]
Repetition Time = 6.47062784[s]
=1
— I~
o H ] =
3
2
S
5 . A O
2
=
T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
A | A, AN A M
Sx_—occgxnos o Shmonol Arxoomt FTeanmovona—wo
832233828 8 2L2CB2 SR28R ToTh28xuziEs
P g 250538 S523F8 8825928 LREE
daaa=-s353 a AqGeexw  FTaa-o-o EEERE====8333
PPN DU DY pu o I R ERARVAR A Aacicaaaadaaa
X : parts per Million : Proton
— 1
3'do
1 0,
contains 12% of 3do
MENUE  bom
D:Data\Pyrene THF_minor_13C1bcm E1_FT.als OBNUC 13C
OFR 125.40 MHz
2303238822k 85k cske 8 g 2 OBSET 000 KHz
EREE38385525838 aeks g g 8 OBFIN 143041001z
EEEE R LT BN S ER Pt 525 usec
855885N88LRIINE erfe 8 g3 & DEADT 1000 usec
PREDL
wr 100000 560
POINT 2768
SPO 32768
TIMES 11000
DUMMY 1
FREQU 3389830 Hz
T 16950 Hz
DELAY 1,60 usec
Acat™ 0.9667 sec
"o 2033 se0
ADBIT 1
RGAN 2
BF 1204
T 0.00
™ 000
T3 90.00
| ™ 10000
EXMOD bem
| EXPOM  single puse wih bilovel decoupling
RNUCH
! IFR 499.10 MHz
| IRSET 0,00 KHz
IRFIN 128250.00 Hz
RRPW
IRATN 511
DFILE  Pyrone. THF_minor_13Cibem_E1_FT.ais
SF thsat
LkSET 000 KHz
(kPN 269340 Hz
1 LKLEV 200
LGAIN 23
LKPHS 343
(KSIG 730
CSPED 12Hz
FILDG
FILOF
ST coos
I (6]
I
1
3'do
1 0,
contains 12% of 3do
i b mm‘m.lﬂmu“.\‘J\.Mmmlmm\M.MM.MMJWIW i b il
240 s 180 125 100
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D:\DatalPhCN-TMU_prisomer-1H_true.als OBNUC
OFR 499.10 MHz
grgEe 8 v OBsET 000
3:888 S 58 OBFIN 12625000 Hz
RREEN 3 aa P 5
DEADT 72.30 usec
PREDL 10.00000 mseo
I 05000 sec
POINT 65536
) 65536
TIVES 8
DUMMY o
FREQU 8000.00 Hz
g FLT 4000 Hz,
< DELAY 50,00 usec
AcQTM 81920 sec
PD 10000 sec
ADBIT 16
RGAIN 23
BF 012Hz
m 000
2 000
3 20.00
4 100,00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IBNUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 11
DFILE  PhCN-TMU_p-isomer-1H_true.als
SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
s LGAIN 23
4] LKPHS
LKSIG 904
CSPED 14 Hz
FILDC
FILDF
SLNT  CDCL3
5 3 p
Me, CN
!
|
|l .
PPM
T T
10 8 6 4 2 0
MENUF  13C
D:\Data\PhCN-TMU_p-isomer_13C.als OBNUC  13C
OFR 125.40 MHz
3 3 g9 2 3 +g0 s 0o T 0,00 KHz
8 z 2 2% 8 e 83 & g8 OBFIN 14304100 Hz
8 3 8 8 s Z oRe 2 N 625
€ 3 e d = RRE 2 85 DEADT 10,00 usec
PREDL 0.01000 msec
T 10000000 sec
POINT 6
SPO 65536
TIMES 1000
DUMMY 2
FREQU 3389830 Hz
FLT 16950 Hz
DELAY 11.80 usec
AcQTM 1.9333 sec
PD 10670 sec
ADBIT 16
RGAIN 25
BF 0.12Hz
T 000
2 000
3 20,00
4 100.00
EXMOD  bom
EXPCM  single pulse with bilevel decouping
IANUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 11
DFILE  PhCN-TMU_p-isomer_13C.als
SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAIN 23
LKPHS
LKSIG 843
CSPED 11 Hz
FILDC
FILDF

SLWT  cDCLs

CN

545



DAData\PhCN-TMU_o-isomer_1H.als OBNUC
OFR 499.10 MHz

SRB8838 838225338 2 52 3 OBSET 000
88BBLELHEBIILLIHERSIY 2 33 8 g‘t’a;w '25525000**1
DEADT 72.30 usec

%
—=
B

8
DUMMY 0
FREQU ~ 8000.00 Hz
FLT 4000 Hz
DELAY 50,00 usec
AcQTM 81920 sec

10000 sec

ADBIT 16

o RGAIN 1

8 BF 012Hz

2 il 0
T2 000
3 90.00

4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IBNUC  1H
IFR 499,10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 11
DFILE  PhCN-TMU_o-isomer_TH.als
SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAIN 23
LKPHS 343
LKSIG 507
E CSPED 13 Hz

FILDC
FILDF

/NC

| MezN
) 3'ap

=8
102
—_ 205
P

PPM
‘ T T T T ‘ T
1 s . 4 2 °
MENUF 13C
D:Data\PhCN-TMU_o-isomer_13C.als. OBNUC  13C
OFR 125.40 MHz
3 = 235 = 8 o @ o OBSET 0.00 KHz
4 2 2888 b 8 Ed 5 8R OBFIN 143041.00 Hz
P o FERN (S e 2 g2 1 6.25 usec
e = feay T RS @ 36 DEADT 10.00 usec
PREDL 001000 msec
wr 1
POINT
sP0 e
TIMES 1000
DUMMY 2
FREQU 33898.30 Hz
10950 He
DELAY 11,80 useo
Aca™ 1.9333 sec.
"5 10670 sec
ADBIT 16
RGAN 2
BF 0.12Hz
T 0.00
™ 0%0
T3 90.00
4 10000
EXMOD bem
EXPOM  single pulse wih bilvel decoupling
IRNUC
R 49910z
IRSET 0.00 KHz
IRFIN 128250.00 Hz
RRPW SO usec
AT S
DFILE  PHONTMU_o-somer_13C.als
thsat
UiseT 000Kk
OFN 2603401
(KLEV
LGAIN 23
LKPHS 343
(SIG
CSPED 10Hz
Filo
FILDF
SUNT  coos
Me,N
1
3'ap
PPM
17 1T [ 11117 " r 1@ T© [ ©Tr 11T [ 11T 1T T 1T T 1T T T T T T T1T
240 175 150 125 100 ] s 2
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DAData\PhCN-TMU_mspaals

480
486

—

=
]

7.2600

200 479

o]

DAData\PhCN-DMA para_1H.als

[

29599
2.9459

1.6691

—

__— 275
= 21190
___— oor97
——— 00626

306
308

S47

MENUF

non
single pulse nondecoupling & nonpresaturation
499.10 MHz
0.00 KHz
128250,00 Hz
50 usec

511
PhCN-TMU_msp.als
5at

/ CN

CN
3ap

non
single pulse nondecoupling & nonpresaturation

499.10 MHz
0.00 KHz

128250,00 Hz
50 usec

511
PhCN-DMA_para_{H.als
thsat

g W



DAData\PhCN_DMA para_13C1bom E1_FT.als

28

171.07:
171.01

142.3215
132.9762
132.5806
128.6085
127.0757
118.6264
——— 118513
111.9534
111.4590
774155
76.9045
541100
507229
360705
34.0597

—— 215086

__— 218218

___— 1430961

DAData\PhCN_DMA ortho_1H true.als

48220
47583
1.2549
0.0687

304

200

MENUF

1
33808.30 Hz
16950 Hz
11.80 usec
0.9667 sec
20333 sec
16
25
120 Hz
000
0.00
90.00
100.00
bem
single pulse with bilevel decoupling
499.10 MHz
0.00 KHz
128250,00 Hz
50 usec

511
PhCN_DMA _para_13Cibem_E1_FT.als
thsat

1100
14 Hz

cocLs

CN
3bp

499.10 MHz

25
0.12Hz
000
0.00
90.00
100.00
non
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
0.00 KHz
128250,00 Hz

511
PhCN_DMA ortho_1H_true.als
thsat



MENUF  bem

D:DatalPhCN_DMA ortho_13C.als OBNUC
OFR 125.40 MHz
5 NBILYYSRES 33 89 ade oy oq wg OBSET 0,00 KHz
5 FEBGREENN B8 5§ 243 28 28 28 OBFIN 143041.00 Hz
3 sononNcRRs Ne ar 3 ] a9 aa W1 625 usec
= II2RV0QENE - T ~is o< ©o a& DEADT 10.00 usec
PREDL 10.00000 msec
wr 10.0000 sec
POINT 32768
SPO 32768
TIMES 10000
DUMMY 1
FREQU 3389830 Hz
FLT 16950 Hz
| DELAY 11.80 usec
! Acati 0.9667 sec
PD 20333 sec
ADBIT 16
RGAIN 27
BF 120 Hz
m 000
2 000
3 90,00
T4 100.00
EXMOD  bem
EXPCM  single pulse with bilevel decoupling
IRNUG
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 511
DFILE  PhCN_DMA ortho_13C.als
thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAN 23
LKPHS 343
LKSIG
CSPED 11 He
FILDC
FILDF
SLNT  CDCL3
|
'
3'bp
PPM
T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 ‘ T T 1
o 175 150 125 100 75 50 25
MENUF  1H
D:DatalPhON-THE o-isomer 1H.als OBNUC
FR 499.10 MHz
NN G R B e b B I R I R PR e R s 1 550 usec
DEADT 7230 usec
PREDL 10.00000 msec
wr 05000 sec
POINT
SPO 65536
TIMES 8
DUMMY 0
FREQU 800000 Hz
4000 Hz
DELAY 50,00 usec
AcaTi 81920 sec
5 10000 sec
S ADBIT 16
RGAIN 23
BF 0.12Hz
m 000
2 0.00
3 90,00
T 100.00
EXMOD  non
EXPCM single pulse nondecoupling & nonpresaturation
IRNUC
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 511
DFILE  PHCN-THF_o-isomer_tHals
thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
° LGAN 23
g 2 ] 5 LKPHS 343
8| & g L - - LKSIG 895
2 2 CSPED 11 He
FILDC
FILDF

NC

(e}
3dp

549



DAData\PhCN-THF_o-isomer_13C.als

MENUF
OBNUC
OFR

148.0696

133.0057
133.0627

127.6278
126.1279

117.8004

109.9426

78.9895
77.4155
76.9045

_

69.3846

34.6283

263543

OBSET
OBFIN

DEADT
PREDL

POINT
SPO
TIMES

FREQU

DAData\PhON-THF_p-isomer_1H.als

7.6270
7.6234
7.6138
7.6102
7.6070
7.4419
7.4258
7.2600

204

T

1.00

1.07
1.05

217

S50

10.00 usec
001000 msec:
10000000 sec
65536
1000
2

33898.30 Hz
16950 Hz

bem
single pulse with bilevel decoupling
H

490.10 MHz
0

511
PhCN-THF_o-isomer_13C.als
thsat
0.00 KHz
26934.0 Hz
200
23
343
802
13 Hz

cocLa

NC

(e}
3dp

90.00
100.00

non
single pulse nondecoupling & nonpresaturation
499.10 MHz
0.00 KHz
128250.00 Hz
50 usec

511
PhCN-THF_p-isomer_1H.als
thsat

CN

3'dp



DAData\PhCN-THF_p-isomer_13C.al

149.3799
132.3203
1263134
119.0084
111.0057
79.9867
77.4155
77.1600
76,9087
69.1003
34.8467
26,0783

-
I

DAData\PhCN-THE_msp_1H.als

7.4436
7.4275
7.4131
7.2600
1.7331
1.5297
1.5057
12566
00702

MENUF
OBNUC

OBSET
OBFIN

PREDL

TIMES

16950 Hz

bem
single pulse with bilevel decoupling
H
490.10 MHz
0.00 KHz
128250,00 Hz
50 usec

11
PhCN-THF_p-isomer_13C.als
thsat

878
12 He

cocLa

CN
o)
3'dp

non
single pulse nondecoupling & nonpresaturation

49,10 MHz

511
PRON-THF_m+p_TH.als
thsat
0,00 KHz
26934.0 Hz
200

23
343

o14
11 He

cocLa

3"dp

CN

3'dp



DiData\CO2Me_THE paraals OBNUC  1H
499.10 MHz
se  negs 29w vgooro-veo 8-2¥9STSe8TSRSOIILS ET
IO B b R E B R RSP R P 1 550 usec
DEADT 7230 usec
PREDL 10.00000 msec
T 05000 sec
POINT
0 65536
TIMES 8
DUMMY 0
FREQU 8000.00 Hz
FLT 4000 Hz
DELAY 50,00 usec
AcaTm 81920 sec
D sec
ADBIT
RGAIN 22
BF 0.12Hz
g m 000
E 2 0.00
3 90,00
T4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IRNUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 126250.00 Hz
IRRPW 50 usec
IRATN 511
DFLE  CO2Me THF para.als
SF thsat
8 3 LKSET 0.00 KHz
3 2z o FIN 26934.0 Hz
- LKLEV 200
LGAN 23
LKPHS 343
LKSIG
CSPED 12 Hz
FILDC
FILDF
LV cocLs
8 88 8 8
\ O
]
I
i o o—
‘ h [ 3dq
1 [
PPM
T ‘ T
10 8 6 4 2 0
MENUF  13C
DiDatalCO2Me THE para 13C.ls OBNUC  13C
OFR 125.40 MHz
2 = 38K s¥ge 2 g o8 2 OBSET 0.00
2 2 888 8:83 2 2 3 8 OBFIN 143041.00 Hz
I 8 ai 2328 &8 = g g PWt 625 usec
2 = |88 8RER & & 3 & DEADT 10.00 usec

f
==
2833
%%
e
SE8g
§

DUMMY 2

FREQU 3389830 Hz

FLT 16950 Hz

DELAY 11.80 usec

ACQTM 19333 00

PD 10670 sec

ADBIT 16

RGAIN 25

BF 0.12Hz

T 0.00

T2 0.00

i 90.00

4 10000

EXMOD  bem

EXPCM single pulse with bilevel decoupling

IRNUC  1H

IFR 499.10 MHz

IRSET 0,00 KHz

IRFIN 12825000 Hz

IRRPW 50 usec

IRATN 511

DFILE  CO2Me_THF para_13C.als

SF thsat

LKSET 0,00 KHz

LKFIN 26934.0 Hz
LEV

LGAN 23

LKPHS

LKSIG 839

CSPED 14Hz

FILDC

FILDF

(e} o—
3dq

S52



MENUF  1H

D:Data\CO2Me THE ortho.als OBNUC
FR 499.10 MHz
©22Er32859358 203 B e R s NN E O a NN BONORNES DTN OBSET 0,00 KHz
[N B B R R I I R R P R e PW1 550 usec
DEADT 7230 usec
PREDL 10.00000 msec
wr 05000 sec
POINT 65536
SPO 65536
TIMES 8
DUMMY 0
FREQU 8000.00 Hz
LT 4000 Hz
DELAY 50,00 usec
Acati 81920 sec
1 PD 10000 sec
1 ADBIT 16
b RGAIN 2
B 120 Hz
m 000
2 000
3 90,00
T4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IRNUG
IFR 499.10 MHz
o IRSET 0,00 KHz
b IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN 511
DFILE  CO2Me_THF ortho.als
F thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV 200
LGAN 23
LKPHS 343
SIG
CSPED 11 He
FILDC
£ FILDF
2 SLNT  CDCL3
Lz8 " - =
& 2= 8 2
g o
PPM
‘ T T T ‘
10 8 4 2 0
=3 CO2Me_THE_ortho_long_Carbo
=3 delta
carbon. jxp
CO2Me_THF_ortho_long
CHLORGFORH-D
g 7-MAR-2014 23:31:29
=4 8-MAR-2014 08:58:03
® 28-APR-2014 12:04:35
single pulse decoupled gat
1D CoMPLEX
== 51, 26214
S Dimritle 2 Carbon13
Dim Units [ppm]
Dimensions x
site TNM-ECA600
° Spectrometer = DELTAZ_NMR
2 Field Strength 13.95540559[T] (590 [MHz])
X_Acq Duration 0.69730304[s]
X Domain =13
X Freq 149.40429612 [MHz]
o xoffset 100.0(ppm]
S X Points 32768
7 Xprescans 1
XResolution 1.43409672 (Hz]
X sweep 46.9924812 [kHz]
Xsweep_Clipped = 37.59398496 [kHz]
S I7r_Do oton
< Irr_Fre 594.17058168 [MHz]
¥ Irr offset 5[ppm]
Clipped TRUE
Scans 10000
Total_Scans 10000
<
== Relaxation Delay = 2[s]
“ Recvr_Gain~ 58
Temp_Got 24(dc]
X_90 Width 9[us)
¥ Acg_Time 0.69730304[s]
=1 X AngTe 30(deg]
g Atn 6[dB]
Xpulse [us)
ITr_Atn Dec 17.81dB]
Irr_Atn Noe 17.8[dB]
- IrrNoise WALTZ
= Irr_Pwidth 76(us]
= Decoupling RUE
Initial Wait 1(s]
Noe TRUE
Noe_T: 2(s]
Repatition Time = 2.69730304[s]
z o
=
5
g \ 0]
Z<
£2 o
' T T T T T T T T T T T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
o~ 5~ o —am Touoao NS e o
5 $ E2gz8o Izgsg 3 g 8 O
1% g ceodnm eE8aw S I o
= M TIn e == - ] N
= $ cgSmgw ISR I 3+ S 3'dq
© I caaaqad NN o) R
X : parts per Million : Carbon13
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88853882 SRS RE28LERRER
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DAData\COZEt THF para_13C.als

e I 8 s 8kkE 8 8 3 & 4
\
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PPM
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0]

non
single pulse nondecoupling & nonpresaturation
H

490,10

MHz

0.00 KHz
128250,00 Hz
50 usec

11
COZEL_THF_para.als
hat

88
18 H

cocLa

cm
single pulse with bilevel decoupling
H

499,10

iz

3dr

MHz

0.00 KHz
128250,00 Hz
50 usec

11
COREL_THF_para_13C.als
hsat

895
11 H

cocLa

iz



Et THE ortho.als

202

1.00
1.02
099
1.08
1.04

1.00

a4

211

Et THE ortho 13C.als

167.4112
146.3719
783755

77.4155
76.9087

69.1333
61.0530
350197
260164
14.4337
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MENUF
0BNUC
OFR

OBSET
OBFIN
PW1
DEADT
PREDL
wr
POINT
SPO
TIMES
DUMMY
FREQU
Fi

non
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
00 KHz
128250,00 Hz
50 usec

511
CO2ELTHF ortho.als
thsat

3'dr

90.00
100.00

bem
single pulse with bilevel decoupling
499.10 MHz
0.00 KHz
128250,00 Hz
50 usec

511
COELTHF ortho_13C.als
that

3'dr



MENUF  1H

DADaACO28 THE peraals o Mo
2
£3%  R858L3ND BCBBRYLBNReIRNERY2RES 5 QBSET
838 SrBE5E3S 8503285 885RARERRYNEY g OBFIN 12825000 H
RS FTEIIFOONO NNANNNNNNA = === = v = = =) 1 5.50 usec

—
T —— 79383
__ ame
T 7359%
T —— 7.2600
—
T o~—
4353
£l
mgg
8

0
TIMES 8
DUMMY 0
FREQU 800000 Hz
FLT 4000 Hz
DELAY 50.00 usec
ACQTM 81920 sec

D
ADBIT 16
RGAIN 23
120 Hz
T 000
T 0.00
] 90.00
o T4 100.00
g EXMOD  non
q EXPCM  single pulse nondecoupling & nonpresaturation
IANUC  1H
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 128250,00 Hz
IRRPW
IRATN 511
DFILE  COR21Bu_THF paraals
SF thsat
LKSET 0.00 KHz

FIN 26934.0 Hz
LKLEV 200
LGAIN 23
LKPHS 343
LKSIG
CSPED 13 Hz
FILDC
FILDF

LVNT  CDCL3

5 8 g
{ 8 58 g [ = (e}
! '
‘ | 3ds
1
jl Lty
PPM
T l T T T I
10 8 6 4 o
MENUF 13C
D:\Dats t-Bu_THF_para_13C.als OBNUC
OFR 125.40 MHz
e = 85 2 wowgr o s = OBSET 000 KHz
H H 28 3 gg8gE & g B8 OBFIN 14304100z
g H 23 @ g8%%8 & & =3 W1 625 usec
€ 2 88 g 88RRE 8 3 88 DEADT 10,00 usec
PREDL 001000 msec
wr 1000.0000 sec
POINT 65536
SPO 65536
TIMES 256
DUMMY 2
FREQU 3389830 Hz
16950 Hz
DELAY 11,80 usec
AcCaT™ 1.9333 sec.
PD 1.0670 sec
ADBIT 16
RGAIN 2
BF 120z
T 0.00
T2 000
T3 90.00
4 10000
EXMOD  bem
EXPCM  single puise with bilevel decoupling
IRNUC
IFR 49910 MHz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN 511
DFILE  CO2tBu_THF para_13C.ls
thsat
LKsET 0,00 KHz
LKFIN 26034.0 Hz
LKLEV
I LGAIN 23
LKPHS 343
I (SIG 780
CSPED 1 Hz
FILOG
FILDF
SLWT  cpcLs
3ds
" " )
peu
T T 1 [ T T 1 T [ [ T T T [ T T 1 T [ T T 1T T [ T 1T T T [ T T T T [ T T 1.1
200 175 150 125 100 i3 50 25
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DADataICO2Bu THE ortho_13C.a
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g g ¥5588 Gages 2 B8
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MENUF
OBNUC

non
single pulse nondecoupling & nonpresaturation
490,10 MHz
KHz
128250,00 Hz
50 usec

511
CORt-Bu_THF_ortho.als
thsat

16950 Hz

bom
single pulse with bilevel decouping
H

499.10 MHz

1
CORt-Bu_THF_ortho_13C.als
hsat
0,00 KHz
26934.0 Hz
200

23

838
12 Hz

cocLa

3'ds



MENUF  1H

THE_major_1H.als 8o

499.10 MHz
RN 83e 939 533533335533 JAQISRRITARREAARER 1 550 usec
DEADT 72.30 usec
PREDL  10.00000 msec
wr 05000 sec.
POINT
SPO 65536
TIMES s
DUMMY o
FREQU  8000.00H:
4000 Hz
DELAY 50.00 usec
! ACQTM 8.1920 sec
! 1.0000 sec.
ADBIT 16
RGAIN 21
BF 120Hz
T 0.00
2 000
9| T3 90.00
2l T4 100.00
EXMOD  non
EXPCM  single puise nondecoupling & nonpresaturation
IRNUC
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN 511
DFILE  Saliyl THF_major_THals
5t
LKsET 000KHz
] LKFIN 26034.0 Hz
o LKLEV 200
LGAIN 23
LKPHS 343
LKSIG 850
CSPED 12Hz
FILDC
FILDF
SLWT  cpcLs
s
8 - g =
8 =] E]
OMe
A o} o—
i h 3dt
[ ]
eeu
8 6 4 2 0
MENUF 13C
THE major_13C.als OBNUC
OFR 125.40 MHz
2 B 2 ] 22 3 ange o o = ' oBSET 00 KH
g B b3 g 5 8 FES O L] ] g OBFIN 14304100 H
s @ s 2 - EAS S 53 - 1 625 usec
e 2 2 2 = 2 1N S 8B 3 & DEADT 10.00 usec
PREDL 001000 msec
wr 10000000 sec
POINT 6553¢
PO
TIMES 256
DUMMY 2
FREQU 33898.30 Hz
FLT 16950 Hz
DELAY 11.80 usec
ACQTM 19333 sec
PD 20000 sec
ADBIT 16
RGAIN 2
BF 1.20 Hz
T 0.00
T2 0.00
T3 90.00
4 10000
EXMOD  bem
EXPCM single pulse with bilevel decoupling
IRNUC 1H
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
IRRPW
IRATN 511
DFILE Salityl_THF_major_13C.als
SF thsat
LKSET 0.00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAIN 23
LKPHS 343
LKSIG 854
osPED 1 Hz
FILOC
FILDF
LVNT cbeL3
OMe
PPM
T [ T 1 T T [ T T 1 T [ T 1 1T T [ T 1 T 1 [ T T T 1T [ T T T T [ T T T1
175 150 125 100 % 50 25
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MENUF
OBNUC
OFR
OBSET
OBFIN
PW

DEADT
PREDL
wr
POINT
SPO
TIMES

DUMMY
FREQU
FL

THE minor_1Hals
528883%5 233528085 88T 0e8 803 RE5580585905 43S
g
B
F
2
] ER
gl 38 2 - - -
(] J f
|
{
[}
J M‘
i Wk
T
10
THF_minor_13C.als
g B g 8 - 8 cpge @ g3 8 N
8 5 2 z 88 3 3:f3 = e 3 z 5
8 8 g 8 st g erfe 2 g 8 R
|
|
T T T T T T T T T T T T
175 150 125 100 7 50 2
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non
single pulse nondecoupling & nonpresaturation
499.10 MHz
0.00 KHz
128250,00 Hz
50 usec

511
Salityl THF_minor_1H.als
thsat

(0] OMe

bem
13C
125.40 MHz
0.00 KHz
14304100 Hz
6.25 usec
10,00 usec
10, msec
10,0000 sec:

32768
10000

1
33808.30 Hz
16950 Hz
11.80 usec
0.9667 sec
2,033 sec
16
27
120 Hz
000
0.00
90.00
100.00
bem
single pulse with bilevel decoupling
499.10 MHz
0.00 KHz
128250,00 Hz
50 usec

511
Saltyl_THF_minor_13C.als
thsat

(0] OMe



DADatam-dicyano TMU_major_1H.als
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&
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§
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" 1
PPM
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DADatam-gicyano_TMU_maior_13C.als
2 g 5L 8 3222 rogw © B
|
]
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non
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
0.00 KHz
128250,00 Hz
50 usec

11
m-dicyano_TMU_major_tH.als
thsat

CN

NC 3au

1000.0000 sec.
65536

65536
256

2
33898.30 Hz
16950 Hz
11.80 usec
9333 sec
1.0670 sec.
25
0.12Hz
000
0.00
90.00
100.00
bem
single pulse with bilevel decoupling
H
499.10 MHz

0.00KHz
12825000 Hz

511
m-dicyano_TMU_major_13C.als
thsat

CN

3au
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OBNUC

OFR 499.10 MHz

OBSET 0,00 KHz

OBFIN 12825000 Hz
1 550

DEADT 72.30 usec

PREDL  10.00000 m

wr 05000

POINT 65536

SPO

TIMES 8

DUMMY 0

FREQU 80000

LT 4000 Hz

DELAY 50,00 usec

AcQTM 81920 sec

PD 10000 sec

ADBIT 16

RGAIN 22

BF 012Hz

T 000

T2 000

3 90.00

T 100.00

EXMOD  non

EXPCM  single pulse nondecoupling & nonpresaturation

IRNUC

IFR 499,10 MHz

IRSET 0,00 KHz

IRFIN 12825000 Hz

IRRPW 50 usec

IRATN 511

DFILE  m-dicyano TMU_minor_1H.als

F ths:

LKSET 0,00 KHz

LKFIN 26934.0 Hz

LKLEV 200

LGAN 2

LKPHS 343

LKS! 836

CSPED 14 Hz

FILDG

FILDF

SLNT  CDCL3

(0] ,NC

S—N

MeoN

NC 3'au

MENUF  13C
0BNUC
OFR 125.40 MHz
OBSET 0.00 KHz
OBFIN 143041.00 Hz
PW1 6.25 usec
DEADT 10,00 usec
PREDL 001000 msec
wr 1000.0000 Sec.
POINT
SPO 65536
TIMES 9000
DUMMY
FREQU 33808.30 Hz

LT 16950 Hz
DELAY 11.80 usec
ACQTM 1.9333 sec
PD 1.0670 sec
ADBIT 16
RGAIN 25
BF 0.12Hz
T 000
i) 0.00
3 90.00

4 100.00
EXMOD  bem
EXPCM  single pulse with bilevel decoupling
IANUC  1H
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 128250,00 Hz
IRRPW 50 usec
IRATN 511
DFILE  m-dicyano_TMU_minor_13C.als
SF thsat
LKSET 0.00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAIN 23
LKPHS 343

SIG 651

CSPED 12 Hz
FILDC
FILDF
SLWNT  cDoL3

NC 3'au



DAData\m-CN_DMA_maior_tHals

8858288338 88 34 g g
ERRRRRR R RN 39 b PRSI
2 E
S B
PPM
T T
10 8 6 4
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MENUF
OBNUC
OFR
OBSET
OBFIN
PW1
DEADT
PREDL
wr
POINT
SPO
TIMES
DUMMY
FREQU
FL

H
499.10 MHz

50,00 usec

00
100.00
non
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
0.00 KHz
128250,00 Hz

511
m-CN_DMA_major_{H.als
thsat

CN

NC 3bu

ec
10,0000 sec:
65536
65536
8000
1
33898.30 Hz
16950 Hz
11.80 usec
1.9333 sec
2,033 sec
16
25
120 Hz
000
0.00
90.00
100.00
bem
single pulse with bilevel decoupling
49,10 MHz
0.00 KHz
128250,00 Hz
50 usec

511
m-CN_DMA_majou_on_13C.als
thsat

CN

NC 3bu



MENUF  1H
H

D:Data\m-CN_DMA_minor_1H.als OBNUC

OFR 499.10 MHz

~2orowooovQ ~o g © oo o OBSET 0.00 KHz
Wy aBee
PREDL 10.00000 msec
e g
POINT 65536
SPO 65536
TIMES 8
FREQU 8000.0(

4000 Hz
L, oam,
Acat™ 8.1920 sec
BF 1.20 Hz
T 0.00
! 2
T3 90.00
oo
EXMOD non
IRNUC
IRSET 0.00 KHz
e
thsat
T ™o
o
LGAIN 23
LKPHS 343
S

CSPED 14 Hz
it
FILDF

\m
(@)
~
P
@)

L 022
« 026
« 028

NC 3'bu

Filename n-CN_DMA_minor_13C_Carbon-
Author delta
carbon. 3xp
n-CN_DMA_minor_13C
CHLOROFORM-D
. = 25-MAR-2014 23:59:59
=T 26-MAR-2014 18:32:16
28-APR-2014 12:06:55
= single pulse decoupled gat
1D CoMPLEX
6214
Carbon13
{ppm]
x
site TNM-ECA600
Spectrometer DELTAZ_NMR
Field_Strength 13.95540559[T] (590 [MHz])
X_Acq Duration = 0.69730304(s]
XDonma: 13c
X Freq 149.40429612 [MHz]
~ X offset 100.0 [ppm:
o X Points
X Prescans 1
X Resolution 1.43409672(Hz]
X sweep 46.9924812 [KkHz]
X sweep_Clipped = 37.59398496 [kHz]
Ifr_Domain oton
Irr Freq = 594.17058168 [Miz]
Trr offset 5 [ppn]
Clipped TRUE
Scan: 11500
Total_Scans 11500
Relaxation Delay = 2[s]
56
24.9[dc]
9(us]
0.69730304 5]
= 30[deq]
S 6[dB]
[us)
17.8[dB]
17.8[dB]
WALTZ
) 76[us]
Decoupling RUE
Initial Wait 1(s]
Noe TRUE
Noe_ 2(s]
Repetition_Time = 2.69730304(s]
3
S
g
g
E | L J |
. ! I
: o ,NC
g}
T T T T T T T T T T T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 N
¥ QT THAY ASE ao® o o = =
3 238 SR 2% az A X na
= ZZ38Fom T3R5 =3 F ey B @ ZQ
- SISy avoa L] N« N 9 own '
d $ILEAE cooo mEE a8 2 8% NC 3'bu
X : parts per Million : Carbon13
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DAData\m-dicyano_THF_major_1H.als

7.2595
5.2368
5.2222
5.2073
41989
41852
4.1688
41551
4.0485
4.0328
4.0204
4.0045
26704
2.6596
2.6557
2.6449
2.6408
26344
26303
26195
26158
26048
21415
2.1258
21163
21112
21011
20874
20725
20610
20579
2.0466
20439
20346

2.0094
17637
1.7478
17385
17322
17229
17185
17070
16913
155419

DAData\m-dicyano_THF_major 13C.als.

153.3294

b g 82
&2 & 3n

__— 1169022

—
= ittan

69,6535
34.5201
26,3327
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MENUF

MENUF
0BNUC
OFR

OBSET
OBFIN
PW1
DEADT
PREDL
wr
POINT
sPO
TIMES
DUMMY
FREQU

100.00
non
single pulse nondecoupling & nonpresaturation
H
499.10 MHz
0.00 KHz
128250.00 Hz

511
m-dicyano_THF_major_1H.als
thsat

CN

NC  3du

2
33898.30 Hz
16950 Hz
11.80 usec
1.9333 sec
1.0670 sec
25
0.12Hz
000
0.00
90.00
100.00
bem
single pulse with bilevel decoupling
H
499.10 MHz
0.00 KHz
12825000 Hz
50 usec

511
m-dicyano_THF_major_13C.als
thsat

CN

NC  3du



D:\Data\m-dicyano_THF_minor_1H.als OBNUC
OFR 499.10 MHz.
2e 2982 BpERUSESRYELBEIRYLYS B8 BNCReSE0LERER00 RS0 R8EIE | O 0w
§3 SYEF SRELEBEESTCREREERRAIRESTISCRRNRERIDACERRESERNIBACRLESRREREE | oo oo
P S
PREDL 10.00000 msec
POINT 65536
s
TIMES 8
me ¢
FREQU '8000.00 Hz
FEU oomoon
By
P o
ADBIT 16
BF 0.12Hz
T 0.00
i om
T3 90.00
2 o0
EXMOD non
EXPCM  single pulse nondecoupling & nonpresaturation
IRNUC 1H
L
IRSET 0.00 KHz
IRFIN 128250.00 Hz.
SF thsat
Soor ™
LKFIN 26934.0 Hz
uen,
LGAIN 23
A )
LKSIG 912
CSPED 12Hz
e
FILDF
B oo
2 e g2 g
1
l NC 3'du
| . .

PPM
T
10 2 0
& Filename = m-CN2_THF_minor_Carbon-1-1
s Author delta
Experiment carbon. jxp
Sample_Td n-CN2_THE_minor
o = CHLORGFORM-D
=3 20-JAN-2014 23:30:11
s 21-JAN-2014 08:18:45
28-APR-2014 12:08:18
- single pulse decoupled gat
=3 1D CoMPLEX
s 26214
Dim_Title = Carbon13
3 Dim Units [ppm]
Dimensions x
e site TNM-ECA600
= Spectrometer = DELTAZ_NMR
= X
E| Field Strength 13.95540559[T] (590 [MHz])
X_Acq Duration 0.69730304 [s]
. X Domain =13
=3 X Freq 149.40429612 [MHz]
s xoffset 100.0[ppml
X Points 32768
B Xprescans 1
XResolution 1.43409672 (Hz]
=3 X Swee; 46.9924812 [kiiz]
= Xsweep_Clipped = 37.59398496 [kHz]
I7r_Do oton
3 IrrFre 594.17058168 [MHz]
Irr offset 5[ppm]
2 Clipped TRUE
<= Scans 10000
s Total_Scans 10000
| Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Got 23.9[dc]
X_90 Width 9[us]
¥ Acg_Time 0.69730304(s]
X Angle 30[deq]
Atn 6[dB]
Xpulse [us)
ITr_Atn Dec 17.81dB]
Irr_Atn Noe 17.8[dB]
IrrNoise WALTZ
Irr_Pwidth 76(us]
Decoupling RUE
Initial Wait 1(s]
Noe TRUE
Noe_T: 2[s]
Repatition Time = 2.69730304[s]
S
E]
£
H NC
< T T T T T T T T T T T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
o« + = + = Soio o o »
X R = o =L IS
@ R -3 AEZF D ® %
“ = e o XOA=TARARN ® o
= [ <ol PN N
: 5 g =d frres in NC' 3'du
X : parts per Million : Carbon13
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72.30 usec
10.00000 msec
05000 sec
65536
8
0
8000.00 Hz
4000 Hz
50,00 usec
81920 sec
10000 sec
16
14
BF 012Hz
T 000
T2 000
3 90.00
4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IBNUC 1
IFR 499,10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 11
DFILE  m-dicyano_Bu20_major_1H.als
SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAN 23
LKPHS 343
LKSIG 1015
5 CSPED 18 Hz
2 FILDC
FILDF

SLWNT  CDCL3

N
I
5 g Pr
Bu-0
A ! NC 3eu
|
\
PPM
10 s . 2 °
MENUF 13C
D:\Data\m-dicyano_Bu20_major_13C.als OBNUC 13C
OFR 125.40 MHz
8 53 3 388 f¥ge 9 @ © 29 33 OBSET 0.00 KHz
4 4] g o3 83 & 5 R 88 28 OBFIN 14304100 Hz
a g8 = Soaa I8 g a a I &% PW1 6.25 usec
2 28 & TEEE RRRR R s o e e DEADT 10.00 us
PREDL 001000 msen
wr 1000.0000 S0
PONT 6536
SPO 65536
TIMES 256
DUMMY 2
FREQU  asssesoHe
T Toos0 e
DELAY  1TE0usec
Acat™ 1.9333 sec.
5 1067050
homiT
RGAN 2
o otoke
T 0.00
w 000
T3 90.00
T 10000
EXMOD bem
EXPGM  Single puise withbleveldecoupling
IRNUC 1H
R 49910 Wz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
AP
IRATN 511
DFILE  micyano_Bu2O_major_13als
SF thsat
theer 000Ktz
LN se40ms
| LKLEV
LGAIN 25
LKPHS
| LKSIG 1437
CSPED 12Hz
FILDG
| FILDF
| ST coos
- Pr
| CN
Bu-0
NC 3eu
oo
T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1
o 175 150 125 100 7 0 2
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MENUF  1H
DAData\m-dicyano_Bu2O_minor_1H_pure2.als

499.10 MHz
00 KHz
12825000 Hz
550 usec
72.30 usec
10.00000 msec
05000 sec
65536
2
o
8000.00 Hz
4000 Hz
50,00 usec
81920 sec
1
16
25
BF 012Hz
o bl 000
& T2 000
i 90.00
T 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IBNUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW
IRATN 511
x5 DFILE  m-dicyano_Bu20_minor_1H_pure2.als
S SF thsat
LKSET 0,00 KHz
5 LKFIN 26934.0 Hz
B LKLEV
LGAIN 23
LKPHS 343
LKSIG 7
CSPED 12Hz
FILDG
FILDF
LWT  cDeLs
8
|
[ | Pr
Bu-0

NC 3'eu

S
—_— 100
— 100
e N ¥

]
l M B il Y !
U E—
PPM
T T ‘ T T ‘ T T ‘
10 8 6 4 0
MENUF  bom
D:Datan-CN_Bu20_minor_13C1bem_Ef.al OBNUC ~ 13C
OFR 125.40 MHz
@ 5 2 S5 code o T = 8g go T 0,00 KHz
3 o 2 gd ES EE 8 2 88 L3 OBFIN 143041.00 Hz
z 2 F Sa sxis o g & g8 52 6.25 usec
2 2 g pg= N LS 8 & 22 e DEADT 10.00 usec
PREDL 10.00000 msec
Wt 10,0000 sec
POINT
SPO 32768
TIMES 1
DUMMY 1
FREQU 3389830 Hz
FLT 16950 Hz
DELAY 11.80 usec
AcQTM 0.9667 sec
PD 20333 sec
ADBIT 16
RGAIN 26
BF 012Hz
m 000
2 000
3 20.00
4 100.00
EXVMOD  bem
EXPCM  single pulse with bilevel decouping
IBNUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN 11
DFILE  m-CN Bu2O_minor_13Ctbem Ef.als
SF thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LEV
LGAIN 23
LKPHS
LKSIG 710
CSPED 14Hz
FILDC
FILDF
SLNT  CDCL3
Pr
Bu-0
'
NC 3'eu

=

0 ool o i o

200 175 150 125 100 75 50 25 q
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non
EXPCM  single pulse nondecoupling & nonpresaturation
H

COQMe

3dv

COZMe

3dv

THF_1H.als OBNUC 1H
oFR 499.10WHz
o susses 8 Che BNSENEINLESCISNEENEN SR RNenESYNEEae8303 ® oBsET
23 833838 g FEPERS R PR AR e R R PR VR PRI 2 QBFIN 12625000 Hz
EE TN ~ eI DO OOHOAUNNNNNNNN N = =] PW1 5.50 usec
DEADT 72.30 usec
PREDL 1000000 msec
IWT 0.5000 sec
POINT 6559
SPO 65536
TivES s
DUMMY 0
FREQU  800000Hz
FLT 4000 Hz
DELAY 50.00 usec
! ACQTM 81920 sec
"o 10000 s0c
ADBIT 1
RGAIN 16
&F 012z
T 0.00
T2 0.00
T3 90.00
T4 100.00
EXMOD
IANUC
IFR 499.10 MHz
IRSET 000 KkHz
IRFIN 128250.00 Hz
IRRPW S0usec
IRATN 511
DFILE Diester_THF_1H.als
SF thsat
LksET 000 KHz
(kPN 269340 H
LKLEV 200
LGAIN 24
LKPHS 343
LksiG o
CSPED 12Hz
FILDC
FILDF
LT cpcts
3
g 8 8 8 2 y
[ J f | / MeO,C
I
J I
[l
peM
10 8 4
MENUE  15C
THF_13C.als OBNUC 1
FR 12540 MHz
gg 3 85835 g9 g < " 2 OBSET 00 KH;
28 g §5582 2282 ¢ 23 g g OBFIN 143041004z
Sa s ERER 8523 8 L] & 3 PW1 625 usec
88 2 82858 BREE 8 88 ES DEADT 1600 usec
PREDL  001000msec
wr 10000000 56
POINT 65535
PO 65536
TivES 2%
DUMMY 2
FREQU 339830 H:
FLT 16950 Hz
DELAY 1,60 usec
Aca™ 1.9333
o 10670 s0c
ADBIT 1
RGAIN 25
&F 012z
T 0.00
™ 000
! T3 90.00
T4 100.00
| EXMOD  bom
EXPCM  single puise with bilevel decoupling
| RNUCH
IFR 499.10 MHz.
IRSET 0.00 KHz
IRFIN 128250.00 Hz
RRPW 50 usec
IRATN 511
DFILE  Diester THF_13C.als
SF thsat
LksET 000KHz
FIN 269340 He
LKLEV 200
LGAIN 24
LKPHS 343
LksiG 875
CSPED 13Hz
FILDC
FILDF
LT cocLs
|
|
I
~O0
MeO,C
ppw
T I T I T T I T
175 150 125 100 7 50 2
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MENUF  1H

1Bu THE F1_1Hals OBNUC

58328833882 OBSET 0.00 KHz
ga5Re588888 OBFIN 12625000 Hz

7.2600
56315
56176
56036
41761

41607
41490
41338
39876
39729
39424
3.9289
26017
25870
25735
25618
25481

25334
20434
20329
20187
20075
1.9938
1.9808
1.9679
1.9471

1.9824

= — 77275
T~

L 39575
-
ﬁ
3
i
8

DEADT 72.30 usec
PREDL 1

TIMES 8

DUMMY
B FREQU ~ 8000.00 Hz
4000 Hz
DELAY 5000 usec
AcQTM 81920 sec
PD 10000 sec
ADBIT 16
RGAIN 22
BF 120 Hz
il 000
T2 000
3 90.00
T4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IRNUC
IFR 499.10 MHz
IRSET
IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN 511
DFILE  Diester 1Bu THF_F1_tHals
hs:

LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV 200

o LGAN 23

] LKPHS 343

< LKSIG 042
CSPED 14 Hz
FILDC
FILDF

SLWNT  cDOL3

232

COZMe

105

- 100
- s
—_— 105
— 102
———
~ s

o

=

! COQt‘BU

-MeO,C

e
o

10 8
MENUF  bem
F1_13C1.als OBNUC
FR 125.40 MHz
8s © S5285% coske @ 3 s gg OBSET 0,00 KHz
gr N gB5R2 225B8 § H g 58 OBFIN 14304100 Hz
88 8 45888 N SR & 5 @8 W 625 usec
€e 8 fedaagg gerfe 8 8 8 88 DEADT 10.00 usec
PREDL 10.00000 mseo
Wt 10,0000 sec
POINT 32768
SPO 32768
TIMES 10000
DUMMY 1
FREQU 3389830 Hz
FLT 16950 Hz
DELAY 11.80 usec
ACQTM 0.9667 sec
PD 20333 sec
ADBIT 16
RGAIN 25
BF 120 Hz
T 000
T2 000
3 20,00
T 100.00
EXMOD  bem
EXPCM  single pulse with bilevel decouping
IBNUC  1H
IFR 499.10 MHz
IRSET 0,00
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 511
DFILE  Diester F1_13C1.als
SF thsat
LKSE 0,00 KHz
LKFIN 26934.0 Hz
LEV
LGAN 2
LKPHS 343
LKSIG
CSPED 13Hz
LDC
FILDF
Vv cooLa
CcO 2M e
+-BuO,C
or

YR TR—— CO,t-Bu
200 s 80 s 100 75 © 2 MeO,C
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MENUF  1H

1Bu_THF_F2_1Hals OBNUC
OFR 499.10 MHz.
@rwor-o =) Tww PP T NN DONINOTNONTONROr PINODDDNDRD OBSET 0.00 KHz

T o~—
=
ﬁ%ggg
i
°

TIMES 8
DUMMY 0
FREQU 800000 Hz
FLT 4000 Hz
DELAY 50,00 usec
ACQTM 8.1920 sec
PD 1.0000 sec
ADBIT 16
RGAIN 2
BF 120 Hz
T 000
™ 0.00
3 90.00
T4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IRNUC
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 128250,00 Hz
IRRPW 50 usec
IRATN 511
DFILE  Diester_tBu_THF_F2_1Hals
thsat
LKSET 0.00 KHz
LKFIN 260340 Hz
LKLEV
LGAIN 23
LKPHS 343
SIG
CSPED 11 Hz
LDC
FILDF

104

002Me

t'BUOQC

214

S 108
~

5 1.00
103
~ 103
108

or

b

COQt‘BU

[ . 2 o MeO,C
VENUE  bom
F2_13Cals OBNUC  13C
R 125 40 MHe
38 3 289y8 ooapw o© o + = OBSET 0.00 KHz
i g Eg3E 28ps £ ] EE-H OBEN  1aa0d corie
58 : BRI RN S g E-H Pt 525 usec
2’8 e 22238 *RRFE 8 s 3 88 DEADT 10.00 usec
PREDL e
wr 10,0000 500
POINT 32768
TIMES 9000
DUMMY 1
FREGU  assnsom
AT Too50 H
DELAY  i180uses
Acat™ 0.9667 sec
5 2009 sec
RoerT I
RGAN =
o 120k
T 0.00
™ 500
T3 90.00
T 10000
EXMOD bem
EXPGM  snge pulse wil bivel docouping
IRNUC 1H
R 19010 Mz
IRSET 0.00 KHz
IRFIN 128250.00 Hz
ARPw e
IRATN 511
DFLE  Diosor F2 13Cals
SF thsat
Ckser 000 Kiz
UEN  aasaors
LKLEV 200
LGAIN 23
LKPHS 345
e B
CSPED 12Hz
FiLlbe
FiLOF
Wi coois

002Me

COQt‘BU

e MeO,C
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DAData\p-dicyano TMU_1H.al

45133

= == 18
== owr

16126

271

DADatalp-dicyano TMU_13C.als

164.6875
144.3841

523382

S71

OBNUC  1H
OFR 490.10 MHz
OBSET
OBFIN 128250,00 Hz
PW1 5.50 usec
DEADT 72.30 usec
PREDL 10.00000 msec
wr 0.5000 sec
POINT 65536
SPO 65536
TIMES 8
DUMMY 0
FREQU 800000 Hz
FLT 4000 Hz
DELAY 50,00 usec
ACQTM 81920 sec
PD 1.0000 sec
ADBIT 16
RGAIN 18
BF 0.12Hz
T 000
T 0.00
] 90.00
T4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IRNUC  1H
IFR 499.10 MHz
IRSET 0.00KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 511
DFILE  p-dicyano_TMU_THals
SF thsat
LKSET 0.00 KHz

FIN 269340 Hz
LKLEV 200
LGAIN 23
LKPHS 243
LKSIG 2
CSPED 12 Hz
FILDC
FILDF

LV cocLs

MezN

NC  3aw

MENUF  13C
0BNUC
OFR 125.40 MHz
OBSET 0.00 KHz
OBFIN 14304100 Hz
PW1 6.25 usec
DEADT 10,00 usec
PREDL 001000 msec
wT 10000000 sec
POINT 65536
SPO 65536
TIMES 256
DUMMY
FREQU 33808.30 Hz
T 16950 Hz

DELAY 11.80 usec
ACQTM 1.9333 sec
PD 1.0670 sec
ADBIT 16
RGAIN 25
BF 0.12Hz
T 000
i) 0.00
i) 90.00

4 100.00
EXMOD  bem
EXPCM  single pulse with bilevel decoupling
IANUC  1H
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 128250,00 Hz
IRRPW 50 usec
IRATN 511
DFILE  p-dicyano_TMU_13C.als
SF that
LKSET 0.00 KHz
LKFIN 26934.0 Hz
LKLEV 200
LGAIN 24
LKPHS 343

SIG 842

CSPED 11 Hz
FILDC
FILDF

Me2N

NC 3aw



DADatalp-dicyano_ DMI_major 1H.als

3.9067

1.01

008

38883
3.8697

—_—
Y

1.6972

101

DAData\p-dicyano_DMI_maior_13C.als

161.1521
145.7827
132.1809
——— 1305575
117.8499
116.8156
115.7361
115.4023

—_
=

1340881

57.9791
525813

g
T
i)

S72

OBNUC
OFR 499.10 MHz
OBSET 000
OBFIN 12825000 Hz
W1 5
DEADT 72.30 usec
PREDL 10,0000 msec
05000 sec
POINT 65536
0
TIMES 8
DUMMY 0
FREQU ~ 8000.00 Hz
FLT 4000 Hz
DELAY 5000 usec
AcaTm 81920 sec
10000 sec
ADBIT 16
RGAIN 18
0.12Hz
0
000
90.00
4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IBNUC  1H
IFR 499.10 MHz
IRSET 0,00 KHz
IRFIN 128250.00 Hz
IRRPW 50 usec
IRATN 11
DFILE  pdicyano DMI_major_1H.als
thsat
LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV
LGAIN 23
LKPHS
LKSIG 867
CSPED 13Hz
FILDC
FILDF

/ CN

NC 3fw
contains 4% of 3'fw

MENUF  13C
OBNUC 1
OFR 125.40 MHz
OBSET 0.00 KHz
OBFIN 143041.00 Hz
1 6.25 usec
DEADT 10.00 usec
PREDL 001000 msec:
WT 1000.0000 sec.
POINT 6
sPO 65536
TIMES 512
DUMMY 2
FREQU 33898.30 Hz
T 16950 H;
DELAY 11.80 usec
ACQTM 1.9333 sec
20000 sec
ADBIT 16
RGAIN 25
0.12Hz
00
0.00
90.00
100.00
EXMOD  bem
EXPCM  single pulse with bilevel decoupling
IRNUC  1H
IFR 499.10 MHz
IRSET 0.00KHz
IRFIN 12825000 Hz
IRRPW
IRATN 511
DFILE  p-dicyano_DMI_major_13C.als
thsat
LKSET 0.00 KHz
LKFIN 269340 Hz
LKLEV
LGAIN 23
LKPHS 343
LKSIG
CSPED 12 Hz
FILDC
FILDF

/ CN

NC 3fw
contains 4% of 3'fw



DADatalp-dicyano_DMI_minor_1H.als

MENUF  1H

e

NS

15813

0BNUC
FR 499.10 MHz
OBSET 0.00 KHz
OBFIN 128250,00 Hz
PW1 5.50 usec
EADT 72.30 usec
PREDL 10.00000 msec
wr 0.5000 sec
POINT 65536
sPO 65536
TIMES 8
DUMMY 0
FREQU 800000 Hz
LT 4000 Hz
DELAY 50,00 usec
ACQTM 8.1920 sec
D 1.0000 sec
ADBIT 16
RGAIN 22
B 0.12Hz
T 000
i) 0.00
] 90.00
T4 100.00
EXMOD  non
EXPCM  single pulse nondecoupling & nonpresaturation
IRNUC
IFR 499.10 MHz
IRSET 0.00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 511
DFILE  p-dicyano_DMI_minor_{H.als
thsat
LKSET 0.00 KHz
LKFIN 269340 Hz
LKLEV 200
LGAIN 23
LKPHS 343
SIG
CSPED 13 Hz
FILDC
FILDF
SLWNT  cDoL3

CN

0
YN
_N_NC 3y

contains 25% of 3fw

\
0 1
[l
T ‘ T T FR
(gl i el il s i ol A

S73

MENUF  13C
OBNUC

OFR 125.40 MHz
OBSET 000 KHz
OBFIN 143041.00 Hz
W1 625 usec.
DEADT 10,00 usec
PREDL 0,01000 msec
wr 10000000 sec
POINT 536

sPO 65536
TIMES 1000
DUMMY 2

FREQU 3389830 Hz
FLT 16950 H
DELAY 11.80 usec
AcQTM 19333 sec
PD 20000 sec
ADBIT 16

RGAIN 27

BF 012Hz

T 000

T2 000

3 90.00

4 100.00

EXMOD  bom

EXPCM  single pulse with bilevel decouping
IBNUC  1H

IFR 499,10 MHz
IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRPW 50 usec
IRATN 11

DFILE  p-dicyano DMI_minor_13C.als.
SF thsat

LKSET 0,00 KHz
LKFIN 26934.0 Hz
LKLEV 200

LGAIN 23

LKPHS

LKSIG 802
CSPED 12Hz
FILDC

FILDF
SLNT  CDCL3

CN

0
YN
N_NC 3y

contains 25% of 3fw



NDCN_THE_1H.als

-

NpCN_THF_13C 2als

145.7250
107.6681
78.4497
77.4155

77.1600
76.9045

69.2404
347086
26.8653

S74

MENUF
OBNUC

OBSET
OBFIN

DEADT
PREDL

TIMES

90.00
100.00

non
single pulse nondecoupling & nonpresaturation
499.10 MHz
0.00 KHz
128250,00 Hz
50 usec

511
2NpCN_THF_1Hals
hsat

NC 3dx

90.00
100.00

bem
single pulse with bilevel decoupling
490.10 MHz
0.00 KHz
128250.00 Hz
50 usec

511
2NpCN_THF_13C_2als
thsat

NC 3dx



MENUF  1H

499.10 MHz
00 KHz
12825000 Hz
550 usec
72.30 usec
10.00000 msec
05000 sec
65536
8
0
8000.00 Hz
4000 Hz
50,00 usec
81920 sec
10000 s
16
16
BF 012Hz
bl 000
T2 000
3 90.00
T 100.00
EXMOD  non
) EXPCM  single pulse nondecoupling & nonpresaturation
- o IBNUC  1H
3 IFR 499,10 MHz
@ IRSET 0,00 KHz
IRFIN 12825000 Hz
IRRP
IRATN 511
DFILE  2NpCN_Bu20_1H 2als
hsat

LKSET 0.00KHz
LKFIN 26934.0 Hz
LKLEV 200
LGAIN 23
LKPHS 343
LKSIG 916
CSPED 11 Hz
ILDC
FILDF
LVNT  CDCL3

=2 ] R
8
Pr
d
Bu-0O
NC 3ex
10 o 2
MENUF 13C
DAData\?NpCN_Bu20_13C.al OBNUC ~ 13C
oFR 12540 MHz
© [gNoLLes 2 2 cwow o o < o% qw OBSET 0.00 KH;
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MENUF  1H
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