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I. General Procedures
All reactions were performed in a Vacuum Atmospheres 553-2 dry box or under nitrogen

using standard schlenk techniques. All reagents were purchased from Aldrich® and used as
received, including PhPCIl,, catechol, DBU (1,8-diazabicyclo[5.4.0Jundec-7-ene), LiHMDS
(Lithium bis(trimethylsilyl)amide), dimethyl acetylenedicarboxylate, aldehydes, amines, and
acid chlorides. Dichloromethane and acetonitrile were distilled from CaH, under nitrogen.
Diethyl ether was distilled from Sodium benzophenone ketyl. Chloroform and deuterated
chloroform were dried over 4A molecular sieves. Imines' and dibenzoylacetylene” were prepared

lH, 13C, and *'P NMR spectra were recorded on Varian

as per standard literature procedures.
Mercury 200, 300, 400 MHz, and Unity 500 MHz spectrometers. Reported Jcp and Jcp values
were verified by obtaining >C NMR spectra at both 300 and 500 MHz. Mass spectra were

obtained from the McGill University mass spectral facilities.

I1. Synthesis

Synthesis of 2-phenyl-benzo[1,3,2]dioxaphosphole [ PhP(catechol)]

A modified version of the literature procedure was followed.” A septum-sealed 500 mL
schenk flask charged with catechol (11.01 g, 100 mmol) and placed under a nitrogen atmosphere.
100 mL of freshly distilled Et,O was injected into the flask, followed by pyridine (16.2 mL, 200
mmol). The mixture was cooled to 0 °C and PhPCl, (13.6 mL, 100 mmol) was added dropwise
over 15 min, stirred for 1 hr at this temperature, then warmed to ambient temperature for 2 hr.
The pyridine hydrochloride was removed by filtration over a coarse (40-60 uM porosity) frit and
washed with several portions of anhydrous Et;O (N, degassed, non-distilled, total volume ca.
250 mL) directly into a 500 mL round bottom flask. An inverted funnel connected to a flow of
nitrogen was used to cap the filtration apparatus in order to minimize exposure to air. The filtrate
was concentrated in vacuo to yield an oil, which was distilled (84 — 88 °C, 115 mTorr) to yield
14.9 g (69%) of a clear colorless oil. This was stored in the glovebox over 4 A molecular sieves.
Alternatively, the product is also reasonably stable when stored in the freezer outside the
glovebox. It was noted that with aging batches of PhP(catechol) can become quite malodorous.

This does not however compromise its reactivity.



Synthesis of 2a’

In the glovebox, (4-CH3;C¢Hs)HC=N(CH,C¢Hs) (210 mg, 1.00 mmol) and p-
methoxybenzoyl chloride (171 mg, 1.00 mmol) were mixed in minimal acetonitrile and allowed
to stand for 20 min. Triphenylphosphine (263 mg, 1.00 mmol) was added and the mixture
concentrated in vacuo to replace the solvent with THF (ca. 10 mL). Outside the glovebox, a 2.5
M solution of butylithium in hexanes (0.44 mL, 1.10 mmol) was added dropwise at -78 °C to the
stirred suspension. The mixture was concentrated in vacuo, the solid was dissolved in
dichloromethane, precipitated with diethyl ether and dried under high vacuum to yield the
product as an orange solid (542 mg, 84% yield).

Synthesis of 2b

In the glovebox, (4-CH3CsHs)HC=N(CH,C¢Hs) (210 mg, 1.00 mmol) and p-
methoxybenzoyl chloride (171 mg, 1.00 mmol) were mixed in minimal acetonitrile and allowed
to stand for 20 min. PhP(catechol) (216 mg, 1.00 mmol) was added followed by DBU (304 mg,
2.00 mmol), and the mixture diluted to ca. 5 mL with acetonitrile yielding precipitated product
within a few minutes. Cooling in the freezer overnight improves yield, after which the precipitate

is filtered, washed with acetonitrile, and dried under high vacuum to yield the pure product as a

yellow solid (508 mg, 91% yield).

Typical procedure for the synthesis of pyrroles (Table 2)

In the glovebox, (4-CH3CsHs)HC=N(CH,C¢Hs) (105 mg, 0.50 mmol) and p-
methoxybenzoyl chloride (85 mg, 0.50 mmol) were mixed in minimal chloroform and allowed to
stand for 30 min. PhP(catechol) (162 mg, 0.75 mmol), DBU (152 mg, 1 mmol), and dimethyl
acetylenedicarboxylate (184 pL, 1.5 mmol) were added in order as solutions in chloroform,
bringing the final volume to 1 mL. The reaction is complete once all additions have been made.
The solution was concentrated in vacuo to give the crude product as an oily mixture which was
purified by column chromatography using ethyl acetate / hexanes as eluent. The pyrrole products
are generally fluorescent blue spots with RF ca. 0.2 on TLC with 5-30% ethyl acetate: hexanes as

eluent.



Synthesis of alkyl-acid chloride derived pyrroles (Table 2, entry 7)
In the glovebox PhAHC=N(CH,CsHs) (97.6 mg, 0.50 mmol) and isobutyryl chloride (53.3

mg, 0.50 mmol) 0.5 mL were mixed in minimal dichloromethane allowed to stand for 30 min.
PhP(catechol) (108 mg, 0.5 mmol) was added. Outside the glovebox, the mixture was cooled to -
78 °C under nitrogen, and LiHMDS (500 pL, 0.5 mmol, 1.0M solution in THF) was added
dropwise. Methyl propiolate was injected (125 pL, 1.5 mmol), the cooling bath removed, and the
mixture allowed to warm to rt over 0.5 h. The solution was concentrated in vacuo to give the
crude product as an oily mixture which was purified by column chromatography using ethyl

acetate / hexanes as eluent.

Synthesis of C-alkyl imine derived pyrroles (Table 2, entry 6)

To (CH3),CHHC=N(CH,C¢Hjs) (80.5 mg, 0.50 mmol) in dichloromethane (0.5 mL) under
nitrogen at -78 °C was added p-toluoyl chloride (66 pL, 0.5 mmol) via syringe. The -78 °C bath
was then replaced for a -15 °C bath (ethylene glycol/ dry ice) and PhP(catechol) (89 uL, 0.55
mmol, d = 1.34 g/ mL) was injected, followed by AgOTf (128.5 mg, 0.5 mmol, acetonitrile
solution). The mixture was warmed to room temperature, then recooled to — 78 °C and LIHMDS
(500 pL, 0.5 mmol, 1.0M solution in THF) was added dropwise. Dimethyl acetylene
dicarboxylate was injected (184 pL, 1.5 mmol), and the mixture allowed to warm to rt over 0.5
h. The solution was concentrated in vacuo to give the crude product as an oily mixture, which

was purified by column chromatography using ethyl acetate / hexanes as eluent.
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IV. Spectroscopic Data

N-Benszl-4-meth0xv-N-[p-tolvl-(triphenvl-lS-phosphanvlidene)-methvl]-benzamide (2a)
n
|

Tol\n/N\n/

PPh; O
Isolated Yield: 84%. '"H NMR (500 MHz, 25 °C, CDCls): & (ppm) 7.46 (m, 6H), 7.60-6.95
(broad m, 10H ), 7.16-7.08 (m, 4H), 7.05-6.98 (m, 2H), 6.84-6.76 (m, 2H), 6.72-6.58 (m, 4H),
5.15(d, J=13.0 Hz, 1H), 4.54 (d, J = 13.5 Hz, 1H), 3.77 (s, 3H), 2.22 (s, 3H). *C NMR (125
MHz, - 19 °C, CDCls): 6 (ppm) 175.7, 160.0, 142.3, 142.1, 138.5, 134.1 (broad), 134.0 (broad),
133.8 (broad), 133.7 (broad), 133.6, 133.44 (broad), 133.3; (broad), 131.9 (broad), 131.6, 131.4
(broad), 130.9, 130.2, 128.8-128.2 (m, broad), 128.5, 128.0 (broad), 127.9 (broad), 127.4, 126.9,
126.6, 125.8, 124.3, 123.9, 123.1, 119.1, 111.8, 77.2, 56.8, 56.5, 55.6, 55.1, 20.5. *'P NMR (81.0
MHz, CDCl3): § (ppm) 10.2. HRMS (ESI") for C4;H37NO,P"; calculated: 606.25564, found:
606.25627 (error m/z = 1.0 ppm).

An

4'-benzyl-5'-(4-methoxyphenyl)-3’-(4-methylphenyl)-2-phenyl-2'.3 '-dihvdro-ns-
spiro[]|1.3.2]-benzodioxaphosphole-2.2'-|1.4 k5,2]0xazaph0sph01—4'-vlium-3 '-ide]
(2b)
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Isolated Yield: 91%. "H NMR (500 MHz, CDCls): & (ppm) 7.68 (dd, J = 16.5, 7.0 Hz, 2H), 7.45
(d, J= 8.5 Hz, 2H), 7.40-7.20 (m, 4H), 7.05 (d, J= 7.5 Hz, 3H), 7.02-6.97 (m, 2H), 6.92 (d, J =
8.0 Hz, 2H), 6.85 (d, J= 9.0 Hz, 2H), 6.73 (dd, J = 5.5, 3.0), 6.46 (broad s, 1H), 4.99 (broad dd,
2H), 3.79 (s, 3H), 2.29 (s, 3H). *C NMR (125 MHz, CDCls):  (ppm) 160.9, 149.6
(OCCgHsOMe, based on 2D NMR analysis), 148.0 , 145.7, 142.9 (d, YJep =226.7 Hz), 135.7,
135.3 (d, °Jep = 1.9 Hz), 135.1 (d, *Jep = 6.2 Hz) 132.2 (d, “Jep = 17.6 Hz), 129.5, 128.5, 128.5
(d, “Jep = 3.8 Hz), 128.0 (d, > *Jcp = 11.4 Hz), 127.9, 127.8 (d, > " *Jep = 12.3 Hz), 127.5,
126.1,121.6, 119.2, 118.9, 114.1, 110.7, 73.0 (d, 'Jep =261.6 Hz, P=C), 55.3, 50.9 (d, *Je.p =
8.4 Hz), 21.1. *'P NMR (81.0 MHz, CDCLs): & (ppm) — 16.9. HRMS (ESI") for C3sH;NO4P";
calculated: 560.19852, found: 560.19895 (error m/z = 0.8 ppm).

1-Benzyl-2-(4-methoxy-phenyl)-5-p-tolyl-1H-pvrrole-3.4-dicarboxvlic acid dimethyl ester.
Bn
Tolw_N<__An

MeO )/ OMe

O O
Isolated Yield: 85%. "H NMR (300 MHz, CDCls): & (ppm) 7.24-7.02 (m, 9H), 6.88-6.76 (m,
2H), 6.63-6.51 (m, 2H), 4.89 (s, 2H), 3.79 (s, 3H), 3.67 (s, 6H), 2.33 (s, 3H). °C NMR (75.5
MHz, CDCls): 6 (ppm) 165.69, 165.65, 159.9, 138.7, 137.6, 137.3, 137.2, 132.1, 130.6, 129.1,
128.5,127.8, 127.4, 126.3, 122.9, 122.9, 114.8,, 114.8,, 113.8, 55.5, 52.0, 48.7, 21.8. HRMS
(ESI") for C,0HsNOs; calculated: 470.19620, found: 470.19541 (error m/z = 1.7 ppm).




1-Allyl-5-(4-methoxy-phenyl)-2-p-tolyl-1H-pyrrole-3-carboxylic acid methyl ester

N
Tol—N<_An

\%OMe
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Isolated Yield: 89%. "H NMR (500 MHz, CDCls): & (ppm) 7.38-7.26 (m, 4H), 7.21 (d, J= 7.0
Hz, 2H), 6.95 (d, J= 8.0 Hz, 2H), 6.69 (s, 1H), 5.65-5.55 (m, 1H), 5.01 (d, /= 10.0, 1H), 4.65
(d, J=17.5 Hz, 1H), 4.39 (s, 2H), 3.85 (s, 3H), 3.68 (s, 3H), 2.39 (s, 3H). 3C NMR (125.7 MHz,
CDCl3): & (ppm) 165.5, 159.9, 139.8, 137.8, 134.8, 134.7, 132.2, 130.1, 129.45, 129.3¢, 124.4,
116.7,113.6, 113.4, 110.3, 55.4, 51.0, 47.2, 21.5. HRMS (ESI") for C23HuNO5"; calculated:
362.17507, found: 362.17471 (error m/z = 1.0 ppm).

1-Allvl-5-(4-fluoro-phenyl)-2-furan-2-yl-1H-pvrrole-3-carbonitrile
Y
\ / ©
CN

Isolated Yield: 74%. "H NMR (300 MHz, CDCls): & (ppm) 7.53 (s, 1H), 7.42-7.31 (m, 2H),
7.16-7.04 (m, 2H), 6.87 (d, J = 3.4 Hz, 1H), 6.54-6.50 (m, 'H), 6.48 (s, 1H), 5.92-5.76 (m, 1H),
5.14 (d, J=10.6 Hz, 1H), 4,79 (d, J = 17.3 Hz, 1H), 4.72-4.63 (m, 2H). >C NMR (75.5 MHz,
CDCl): § (ppm) 164.7, 161.4, 143.8, 143.0, 136.0, 133.8, 131.6, 131.5, 127.3¢, 127.2¢, 117.1,
117.0, 116.1, 115.8, 112.5, 111.9, 111.1, 92.4, 48.8.

(4-Benzovl-1-benzyl-2.5-di-thiophen-2-yl-1H-pyrrol-3-yl)-phenyl-methanone
Bn
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Isolated Yield: 60%. "H NMR (400 MHz, CDCls): & (ppm) 7.54 (d, J = 7.6 Hz, 2H), 7.40-7.10
(m, 11H), 7.05-6.95 (m, 2H), 6.93-6.80 (m, 4H), 5.26 (s, 2H). BC NMR (75.5 MHz, CDCls): 6
(ppm) 192.0, 139.2, 137.8, 136.1, 132.3, 131.4, 130.1, 130.0, 129.2, 128.9, 128.5, 128.1, 127.7,

127.1, 126.1, 49.1. HRMS (ESI") for C3,H,0NO;"; calculated: 530.12343, found: 530.12378
(error m/z = 0.7 ppm).

1-Benzyl-2-phenvl-1H-pvrrole-3.4-dicarboxvlic acid dimethyl ester
Bn
H \N/ Ph
MeO OMe

O 0
Isolated Yield: 44%. '"H NMR (400 MHz, CDCls): & (ppm) 7.42-7.33 (m, 3H), 7.32-7.23 (m,
6H), 6.98-6.92 (m, 2H), 4.93 (m, 2H), 3.81 (m, 3H), 3.67 (m, 3H). >C NMR (125 MHz, CDCl;):
d (ppm) 165.5, 164.1, 137.3, 136.3, 130.4, 130.0, 128.8, 128.3, 128.0, 127.0, 126.9, 115.5, 115.0,
51.7,51.5, 51.2. HRMS (ESI+) for Co1HyoNO,'; calculated: 350.13869, found: 350.13827 (error
m/z = 1.2 ppm).




1-Benzyl-2-isopropyl-5-p-tolyl-1H-pvyrrole-3.4-dicarboxvlic acid dimethyl ester
Bn
N

Tol
MeO ) OMe

O 0]
Isolated Yield: 83%. "H NMR (400 MHz, CDCls): & (ppm) 7.32-7.20 (m, 3H), 7.18-7.07 (m,
4H), 6.86 (d, J= 7.2 Hz, 2H), 4.97 (s, 2H), 3.86 (s, 3H), 3.62 (s, 3H), 3.02-2.90 (m, 1H), 2.32 (s,
3H), 1.20 (d, J= 7.2 Hz, 6H). 3C NMR (75 MHz, CDCl3): & (ppm) 167.6, 165.3, 140.6, 138.7,
137.7,136.9, 130.6, 129.1, 129.0, 128.1, 127.7, 125.7, 113.8, 113.4, 52.1, 51.6, 48.0, 26.7, 21.50,
21.55. HRMS (ESI+) for C2sH2sNOy'; calculated: 406.20129, found: 406.20093 (error m/z=0.9

ppm).

1-Benzyl-2-isopropvl-5-phenyl-1H-pvrrole-3-carboxvlic acid methyl ester
Bn
N

\/ OMe

(0]
Isolated Yield: 67%. "H NMR (400 MHz, CDCl5): & (ppm) 7.35-7.22 (m, 8H), 6.93 (d, J=7.2
Hz, 2H), 5.19 (s, 2H), 3.83 (s, 3H), 3.25-3.13 (m, 1H), 1.29 (d, J = 7.2 Hz, 6H). °C NMR (100
MHz, CDCl3): § (ppm) 165.3, 146.2, 138.4, 133.6, 132.7, 129.3, 128.8, 128.4, 127.6, 127.3,
125.5,111.6, 111.4, 50.9, 48.3, 26.7, 20.1. HRMS (ESI") for C5,H24NO,"; calculated:
334.18016, found: 334.17984 (error m/z = 1.0 ppm).

Ph

1-(4-Methoxy-phenyl)-2-phenyl-5-p-tolyl-1H-pvrrole
OMe

o5

Isolated Yield: 42%. '"H NMR (500 MHz, CDCls): & (ppm) 7.22-7.07 (m, 5H), 7.04-6.93 (m,
6H), 6.77 (d, J= 9.0 Hz, 2H), 6.47 (s, 1H), 6.45 (s, 1H), 3.79 (s, 3H), 2.30 (s, 3H). °C NMR
(125 MHz, CDCl3): & (ppm) 158.4, 136.0, 135.8, 135.6, 133.7, 132.0, 130.4, 129.8, 128.6,,
128.54, 127.8, 126.0, 113.9, 109.5, 109.3, 55.3, 21.0. HRMS (ESI") for C,4H,,NO'; calculated:
340.16959, found: 340.16952 (error m/z = 0.2 ppm). N.B.: rapid H — D exchange in CDCl;
yielded extra carbon and Mass Spec. signals: °C NMR (125 MHz, CDCls): § (ppm) 135.9,
135.5,109.4, 109.2. HRMS (ESI") for C,4H, DNO"; calculated: 341.17587, found: 341.17587
(error m/z = 0.0 ppm).




1-Ethyl-2.5-di-p-tolvl-1H-pvrrole
Et
|

Q N O
\ /)
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Isolated Yield: 24%. '"H NMR (500 MHz, CDCls): & (ppm) 7.36 (d, J = 8.0 Hz, 2H), 7.32-7.00
(m, 6H), 6.30 (s, 1H), 4.92 (s, 3H), 3.97 (q, J = 7.5 Hz, 2H), 2.42 (s, 3H), 2.41 (s, 3H), 2.34 (q, J
= 7.5 Hz, 2H), 1.14 (t, J= 7.5 Hz, 3H), 0.87 (t,J= 7.0 Hz). °C NMR (125 MHz, CDCls): &
(ppm) 174.7, 137.6, 136.8, 134.4, 130.7¢, 130.74, 130.5, 129.1, 129.0, 116.3, 116.2, 109.8, 60.0s,
60.06, 39.7,27.7, 21.24, 21.17, 16.2, 9.1. HRMS (ESI") for C,4H,7NO,Na’"; calculated:
384.19340, found: 384.19341 (error m/z = 0.1 ppm).

1-Ethyl-5-thiophen-2-yl-2-p-tolyl-1H-pyrrole-3-carbonitrile
Et
J Y\ N
S\
CN

Isolated Yield: 69%. "H NMR (500 MHz, CDCls): § (ppm) 7.42-7.34 (m, 3H), 7.30 (d, J= 7.5
Hz, 2H), 7.15-7.09 (m, 2H), 6.58 (s, 1H), 4.05 (q, /= 7.5 Hz, 2H), 2.42 (s, 3H), 1.03 (t,J=7.4
Hz). *C NMR (125 MHz, CDCls): & (ppm) 142.5, 139.3, 132.4, 129.6, 129.5, 127.5, 127 .4,
127.3, 126.7, 126.5, 117.0, 113.3, 92.8, 40.4, 21.3, 16.2. HRMS (ESI") for C;sH;7N,S";
calculated: 293.11070, found: 293.11030 (error m/z = 1.3 ppm).

1-Benzyl-2-(4-methoxy-phenyl)-5-p-tolyl-1H-pvyrrole-3-carboxylic acid methyl ester

Bn
N

Tol An
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Isolated Yield: 88%. '"H NMR (500 MHz, CDCls): & (ppm) 7.26 (d, J= 6.5 Hz, 2H), 7.21 (d, J =
8.0 Hz, 2H), 7.19-7.11 (m, 5H), 6.88 (d, /= 6.5 Hz, 2H), 6.79 (s, 1H), 6.69-6.65 (m, 2H), 5.06
(s, 2H), 3.81 (s, 3H), 3.71 (s, 3H), 2.36 (s, 3H). >C NMR (125.7 MHz, CDCls): & (ppm) 165.5,
159.8, 140.2, 138.6, 137.8, 135.3, 132.1, 130.0, 129.45, 129.4,, 128.6, 127.3, 126.2, 124.3, 113.8,
113.6, 110.7, 55.4, 51.1, 48.6, 21.5. HRMS (ESI") for C;H2NO;"; calculated: 412.19072,
found: 412.19040 (error m/z = 0.8 ppm).

1-Benzyl-5-(4-methoxy-phenyl)-2-p-tolyl-1H-pyrrole-3-carboxylic acid methyl ester
Bn
An—N<_Tol
\%OMe
o]
Isolated Yield: 91%. "H NMR (400 MHz, CDCls): § (ppm) 7.24 (d, J = 8.4 Hz, 2H), 7.20-7.10
(m, 7H), 6.86 (d, /= 7.6 Hz, 2H), 6.74 (s, 1H), 6.69-6.61 (m, 2H), 5.02 (s, 2H), 3.80 (s, 3H),
3.70 (s, 3H), 2.36 (s, 3H). *C NMR (125.7 MHz, CDCl): & (ppm) 165.5, 159.5, 140.2, 138.6,
138.3, 135.0, 130.9, 130.7, 129.1, 128.9, 128.5, 127.2, 126.1, 125.3, 114.1, 113.6, 110.5, 55.5,




51.1, 48.6, 21.6. HRMS (ESI+) for C,7H,6NO5'; calculated: 412.19072, found: 412.19030 (error
m/z = 1.0 ppm).

1-Allyl-2-(4-methoxy-phenyl)-5-p-tolyl-1H-pvrrole-3-carboxylic acid methyl ester

2
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Isolated Yield: 90%. '"H NMR (400 MHz, CDCls): 6 (ppm) 7.38 (d, /= 8.4 Hz, 2H), 7.30 (d, J =
8.0 Hz, 2H), 7.24 (d, J= 7.6 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 6.69 (s, 1H), 5.68-5.55 (m, 1H),
5.03(d,J=10.4 Hz, 1H), 4.67 (d,J=17.2 Hz, 1H), 4.39 (s, 2H), 3.85 (s, 3H), 3.69 (s, 3H), 2.42
(s, 3H). BC NMR (100.6 MHz, CDCl5): o (ppm) 165.2, 159.3, 139.6, 138.2, 134.44, 134.33,

130.7, 130.5, 129.1, 128.7, 125.1, 116.4, 113.8, 113.0, 109.9, 55.3, 50.8, 46.9, 21.5. HRMS
(EST") for C23H24NO;"; calculated: 362.17507, found: 362.17487 (error m/z = 0.6 ppm).

1-Benzyl-2-isopropyvl-5-p-tolyl-1H-pvrrole-3.4-dicarboxvlic acid dimethyl ester

Bn
Tol~_N
MeO \ / OMe
0] O
1b 83%

Isolated Yield: 83%. "H NMR (400 MHz, CDCl3): & (ppm) 7.32-7.20 (m, 3H), 7.18-7.07 (m,
4H), 6.86 (d, J= 7.2 Hz, 2H), 4.97 (s, 2H), 3.86 (s, 3H), 3.62 (s, 3H), 3.02-2.90 (m, 1H), 2.32 (s,
3H), 1.20 (d, J= 7.2 Hz, 6H). *C NMR (75 MHz, CDCls): & (ppm) 167.6, 165.3, 140.6, 138.7,
137.7,136.9, 130.6, 129.1, 129.0, 128.1, 127.7, 125.7, 113.8, 113.4, 52.1, 51.6, 48.0, 26.7, 21.5,,
21.55. HRMS (ESI") for C,5HsNO,"; calculated: 406.20129, found: 406.20093 (error m/z = 0.9

ppm).



V. 'H and “C NMR Spectra
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o not use homo
s PROCESSING )
tpwr s‘ wifile o O
o - proc
a1 1.500 fn not used
; PPhg
nt
(43 worr f
aloc noowexp ! - 0
gain not uted wbe 19 C
p ans wnt wrt
;ﬁ n I
n
hs :
DISPLAY
p -0, |
wi 4998,
vs 2 |
sc |
wE
hzas
e
o
¥
lhv 5
ins 1.000
nm cde nh | I
l |
| (L. : V |j |
9 a 7 6 5 4 3 2 1 ppm
867 1.93 1.00 i.z2e
10.48 1.7% Lk} 3.o07
1
) p) )
- Nprw—mennowe e -
3] HELEZRIGLESER aeee H
o e e o Lt L K i) "
exp?  szpul EE EEEE:EE EEE nRER a2
date Feb 1% 2OET ¥
solvent €oc1 3
file oxp |
ACQUISITION
efrg 128.711
t c13 |
at
rp
i a1a
i
bs a
1pwr 13
6.
1.580
L]
Leves
624
alock n  werr
gain not used  wesp
whs
n  wnt
n
y
nn
oIs#LaY
i -1257.1
wp 27653.7
wi 18
L1 ]
we 5e
hees 110.62
15 50000
rfl arse.l
rfp '
th 5
ins lo00.008
mm cde  ph |
'
h
[ | ]
| YL )| J , g
200 180 160 180 120 100 1] 60 an 20 o ppn L
.

11



§.BA%
6.728

3.78%
z.290

6. 482

STANDARD PROTOM PARAMETE

expl s2pul 1 EE
SAMPLE DEC. & VT 1 i - Bn

date Feb 20 2887 dfrg 49
so0lvent €0E13  dn ]
Tile enp  dpwr ’\ﬁ_)

ACQUISITION dof
sfrg 498,501 dm @
tn HL  dnm Tol AN An
at 1.892 daf
np 38272 deeq
e BCED.0 dres 1.0 |

1 il ':'np.m;!ssmc‘ n: Ph(Cat)P_O
el 25°C

m

/ sessunean aamaneen “mm - -
SEI2LNEEn F3SEE8EsS amT 2 =
e Bt i Sty e B i R R R B ] e}
STANDARD CARBON PARAMETERSZ S S S ISR AR SEERASER - i nER aR= =
2233225232 SER3x3Z% % S 1
exp2  sipul ey | En o
OEc, B VT | == L]
dfrg 493 903 e
dpur az | s d
dof L] i
dn vy
dan -
daf 13263
deeq
dres ]
nona n
PROCESSING !
1.00
wifile
proc ft
i not used
t
|
|
1
§
|
o
‘ N
l | l '
e S r\L__L____L - |
200 L&0 160 lano izo 100 &an 60 a0 20 0 ppm



An

Yers -2o0

IRSsazaREns - -
T L 255838354 = &
STANDARD PROTOM PARAMETERS -~ - b B B | "'."' ke iy Ll g L3 ~
exps  w2pul :;‘;-._ ! -
el - o
SAMPLE oroe & ¥R | ¢ ke 2o
data Feb 20 2007 dfrg fpsd.e0n | | X n
5o lvent cocla ] H S |
" courstrio =% | =1L}
ACQU. M
str 419,901 [hnn | Tol (:)
tn 1 | I3 |
at 1.892 dnf poo AN
np 30272 dseg i
W B8000.0 dres .o
b not used homo |
bs FII‘N:ISSINC-' Ph(Cat)P_O
tpwr &2 b 1.00
p 5.5 wifile
d1 1.588 proc ft
tof n not used
nt & math T _ 19 OC
ct a
alock werr
wft
|
| |
]
PN
18]
9 8 7 6 5 [ 3 1 ppm
0.85% 3.4
11.49 z.00 .06
| #
o - =
233 H H
mRR = )
wxp?  wipul =
I ex =]
ns S |
date Feb 2o zo0? i 2@
solvent cocis -
fiie enp i
ACQUISITION
sfro 128.711
tn €13
at 1,300 def 13283
np 81726 dseq
ww 31421.8 dres 1.0
o 17a0¢ n
bs 8 PROCESSING
tpur 56 1.00 |
[ B.0 wifile
di 1.580 proc e
tof o fn not wsed
nt Ie+@S math T
t 132
alock n werr
gain not used wexp
FLAGS whs
1 n wnt
in n
dp '}
hs
nISPLAY
p -1257.1
wp 27653.7
vE &5
e L)
we
hram 110.62
sgn.@e
rfl a769.1
rfp
th 4
ins 100.000
LU h
| l
Lo “ || LL‘ I L0
200 180 100 80 B0 a0 20 0 ppm
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STANDARD 1H DBSERVE

expl  stdlh

Bn

BAMPLE N
056
4 Tol ® p-An
'.'ﬂ;|
- MeO \n/OMe
IR o) 0]

|
i
|

y |

li u ;

| | \
8 a 7 B 5 4 3 2 1 Ppm
8.24 1 .oé i 3.05 2.0
1.93 2.00 5.97
SpinWorks 25: 13C OBSERVE
radio
artifact
" L
I I I I I I I I I
PPM 1800 1600 1400 1200 1000 800 600 400 200

fle: C:\Docurments and Setings|OuneriMy DocumentsM products datadsc3-T4OFR, cocf3 13C 306,k tock 1 ept "2
ransriter freq.: 75458315 Mz

fime dorain size: 68492 poinis

vidh: 18867.92 H = 25004433 pom= 0275476 Helpt

umber of scas: 668

freg,of O ppr: 75480016 Mz
processed size: 131072 complex poits
1B 0000 GB: 00000
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STANDARD 1H DBRERVE

anpl  PROTON

SAMPLE EPECIAL
date Dec 15 2006 temp 5.0
wolvent €OC1Y gain not ued
rile exp  Epin not used
ACQUISITION hst o.o008
W £410.3  pul0 5.800
at 1.335 alfa 20,000
i 25576 FLags
b not used 11 n
bs 1 in n
41 1.000 dp y
ot 8 he
et PROCEASING
THANSHITTER 1 ¥,
n 1 not used
wfrg 00,124 BISPLAY
tp =0.
e 8014
5,000 rf1 804.4
DECOUPLER vp 0
3 387
dof [N 1905
e nnn PLaT
o € 250
it 52 sc o
dmr 18500 vs 3 (

11 10 g9 8 7 ] 5 a 3 2
2,35 2.842.45
31 2.00
E
= gl
13C OBSERVE 2 =
| nu2 w
axp2 Etdide L) 2
S SAMPLE DEC. & VT =
dafe Dec 15 7006 dfrg 300056 |
soyent COC13  dn H1l |
oxp dpur an |
quISITION o dof [
- dm
tn €13 dnm wy | |
at 1.815  daf 11800
np a1 PROCESSTHO
S 18761.7 b 1.00
fh 10400 wtfile
bs 4 proc T
Lpwr 58 fn not used
e B.
a1 1.508 worr
tof waNp
nt 100008 whs
ct 468 wnt
alock n
gain not used
FLAGS
i n
in n
dp
DISPLAY
sp =0,
wn 15089 .
¥E
SC
we 25
hinm 0.3
is 500.0
rfl 1833,
ip
th
ins 108,00
o
" e
e e e e T r - T L B B
180 160 140 120 100 1] (1] a0
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SpinWorks 2.5:  STANDARD 1H OBSERVE

A

PPM 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0
file: C:\Documents and Settings\Owner\My Documents\PhPCat paper\PY products datal\dscd-126-1E_cdcl3_9nov05.fidifid blocks# 1 expt: "s2pul” freq. of 0 ppm: 300.059550 MHz
transmitter freq.: 300.061350 MHz processed size: 32768 complex points
time domain size: 19194 points. LB: 0,000 GB:0.0000
width: 4803.07 Hz = 16.006973 ppm = 0.250238 Hz/pt
SpinWorks 2.5: 13C OBSERVE
e LU
T [ T T T T T [ I T I T I T I I
PPM 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0

file: C:\Documents and Setiings\OwnertiMy Documents\PhPCat paper|PY products dataldscd-126-1E_odcl3_13C_9now0S.idfid blocks 1 expt: "s2pul

transiriter freq.: 75458315 MHz
time domain size: 68492 poinis

width: 18867.92 Hz = 250044338 ppm = 0.275476 Helpt
number of scans: 1352

freq of O pprm: 75.450016 Mz
processed size: 131072 complex points
LB 1.000 GB:0.0000
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v / J
STANDARD PROTON PARAMETERS =S8 z 5= 3
a4 = 22 "
AR NN g0 ; e o
expl  szpul mAnn 53222 w L]
SAMPLE DEC g
date Mar & 2007 dfrg 499,901~ -we e
solvent COC13 dn H |
exp dpwr Bn
ACOUISITION dof
sfrg 499.901 dm | I
wm Hl dmm | N
at 1.892 dmf |
np 30272 dseq | Tol An
EL 8000.0 dres i
fo not used homso I
bs 1 PROCESSING
tpwr &0 1
P 5.5 wtfile
dl 1.800 proc ft
tof o fn not used O
nt 8 math f
r_‘. B |
alock n  werr
pain not used wexp | Meo
whe
11 n ot wrt
in n
ap ¥
nn R
DISPLAY r
sp 0.0
wp a398.8 |
ve | |
sc 0 r | I
we 25 | |
nzem 20.00 | |
B B77.%4 | |
rfl 1505.0 p |
rip [] | [
th 7 | |
ins 2.900 / I /
ns cdc ph
| |
| |
|
I y . S
9 8 7 6 4 3 1 ppr
£zl 0.73 z.00 2.83
1.80.77 2.9% 2.86
STANDARD CARBOM PARAMETERS
expd  s2pul
SAMPLE . s T
nate  Mar & 2007 458,901
solvent [Tk H1
file exp 3
AcoursITION 0
e B Y SARRE #. BE 38 2 28 g
at 1,300 12300.6 mET 0§ : " T S5 :
np 91072 nERRAS i R SaR a7 a5 b1
B 34995.6 1.0 e e b B “n R 1'%
h 19200 homo ] s | s o |
s 15 nRocEgs N 1 | 2 T |
tawr 62 b S S.00 = |
pw 6.0 - & |
al 1.500 H "t |
tof ot used
nt 10800 1
2
alock n |
gain not used I
11 n
n n
dn v
hi nn
DISFLAY
W =12587.3
wp 17653.7
ve a8
250
110,62
508,00
rfl 455%6.0
rip L]
th 4
10§ 100,000
nm cdc ph
|
|
|
l L I \
) ) " ) I A
200 180 160 140 120 100 an 60 an 20 0 ppm
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ATANDARD 1H OBSERVE

expl  PROTON
SPECTAL -1-8 = z
1 nria = a
e = o
F mm 1
38 U (38a2 . B
- T ! n
~ lJ.i 'll
5 nn
TRANSHITTER n not used \ /
tn H1 DISPLAY
ey 100,124 sp Fi50.2
Lo ~196.3 wp 4901
towr 57l 1166,4 O
1.000 rfp ]
i TR, T i
n 3 =22,
dof ] PLOT Meo
dm nan we 2850
din sc [
dpwr 52 we 54
dmi 18500 th 10
nm cde  ph
U L - ;
T T T T T T T T T T T
10 9 ) 7 [ 5 4 k} 2 1 ppm
eyt bt bpdypt
2.05 1.94.9% 508 5.08
7.01 0,83 2.00 2.98
STANDARD CARBON PARAMETERS
expd  s2pul . P noe o -
@ =1 Gan - = bl
SAMPLE - DEC. ‘; ol =) L wne = = @
date Mar 7 2 : “me ey w ow -
solvent o E HL - A= L won L
Tile exp E A I =
ACQUISITION T oo y
sfrg 125, a =YYy ] ¥
n = 1
at 123006 |
n |
14 |10 |
b 19200 homo n
bs 16 PROCESSING
Tpwr 62 1.00
[ 6.0 wtfile
di 1.580 proc Tt
tof 0 fn not used
nt €00 math *
t 1]
alock noowerr
anin not uted wexp
FLAGS whs
i noownt
in n
dp | |
hs 11|
DISPLAY |
-1257.3
27653.7
1
|
|
| |
|
|
|
| | |
| |
| || |
. | | | || "
200 180 160 140 120 100 80 60 a0 20 0 ppm



el mamm = - o - -
o, NIADEgm = F = e
STANDARD PROTON PARAMETERS o o 222 3, - . o
el P - - om " oy
mupd  wZpul -\iﬁ: %
SAMPLE DEC. & VT H {
date Apr ES 2007 dfrqg 493,301
solvent coCis  dn Hin -
file Bxp  Hpwr an| wng
ACQUISTITION dof ] nan
sfry 459,301 dn ann uﬂl o
m Ml  dam € |
at 1,892 dmf 200 |
np 26481 dseq | | |
o dres 1.9
b homo n
bs PROCESSING {
tpwr b 1.00 | |
[ wtfile | |
di proc Tt i
tof T not used |
nt math T |
ct f
alock Werr
gain not um wesp |
whs | |
11 wnt wit [
In | ) |
| |
he /. | |
DISPLAY F /
sp -z50.2
wp 5498.7
vE a5
sc
e 250
hzam 22,00
1% 915,13
1l 508.2
rfp ]
th 11
ins 2,000
nm cdc ph
MeO OMe .
|
|
‘ {0 || | {1} A | |
10 9 ] 7 [ 5 4 3 2 1 0 ppr
3.24 1,85 .87 1 €.89
3.81 z.00 .85 $.08
Rt aa 233 R an
STANDARD CARBOM PAHAMETERS e A AP o ks fpal e
Gpecemmry welel waw . e
expd sZpul FEEL LT . [N EE] n o
2 - i | 2 | | |
SAMPLE vec & v1 | | ne I |
sate Apr 25 2007 dfrg .~ " 439.901 s e
solvent cocld  dn = H1 e
e wup dpur s 4z =
ACOUISITION dof ] it
ifrg 125.712  dm oy
tn Cid dem w
at dnf 13263
np aseg
o dres 1.0
™ hono
bs PROCESSING
Tpwr b 1.00
pw wifile !
d1 prac Tt
tof fn hot used
nt Aath f
ct
alock werr
gain not used wexp
whs
i noownt
in n
dp ¥ |
nn
DISPLAY
-1261.4
27662, 5
108
[
250
10056
500.00
17614
&
100,600
ph
|
| |
| |
|
i U I ‘{ ) .
200 180 160 140 120 100 a0 60 a0 20 0 ppn



kd_3_6_759-61

expl PROTOM

3.807
3,668

SAMPLE 5
date Jun 7 2007 -
$0lvent coc13
Te L
ACQUISITION
™ 5208.3 Bn
at 1.935 al 20
np 780 FLAGS
b not used 11 n H N Ph
bs 4 1in n
a1 1.000 dp ¥
nt 10000 he nn
ct 68 PROCESSING
TRANSHITTER i -0.30 |
wm H fn not used Meo OMe
i';n ND?égzg DISPLAY g6
1ol .7 sp -200.
Lpwr 57 wWp 4401.2
P 3.400 11 4035 O O
DECOUPLER rfp o
dan €13 rp =13.1
dof 0 W -56.2
dm nnn PLOT
din C we 250 |
dpwr Sz sc (] | (
f 18500 ws a3
th L] |
nm  cdc ph Fi |
f .
|| J |
/1 / 2
||
NN .
——————r———T—T—— 7T r—r . T ————p—r——T—
10 3 a8 7 1] 5 4 3 2
2.70 1.60
.52 2.00
o e @ wekw "
i atit ey i & B
e e H rRER oA
STANDARD CARBON PARAMETERS R = : e
expd  s2pul 52 | (- : i M
SAMPLE 3 | -
date  May 23 2007 = - 4
solvent COC13 | =
file exp
ACOUISITION | |
sfrq 125.712
tn c13 |
at 1.300
np 71950 !

mo n
rnnc:ds ING |

1h 6.20

wifile

ft
n not used
f

1o . g . - = - . e
180 160 140 120 100 80 60 40 20



STAMDARD 1N DBSERVE

21

e o - 4 s
e %
exp2 PROTON ‘h:-i:n:n-r]o - on “
-
SANPLE SPECTAL m 2 ng l |
date Nar 8 2007 temn - Y7 EH
solvan COC13 gain 4
fila oxp spin ~. 5"::3 L'j [ [
mu!sn:g:ms M: o = S24u53 \
s : " et e
at 1,985 alfa 228 “a|%<
ng 25576 FL wosn
o not used 11 n N
bs n n -~
d1 1.000 dp y Tol An
nt h nn [
ct ] PROCE:
TRANSHITTER m not used |
n H1 DISPLAY |
sfrg a00.124 sp -120.1
A - 0
tpwr r at
3.400 rfp [ :
OECOUPLER e 1.3 ]{ |
n 1] =87.
dor Lot MeO
dm nn o We 250 |
i LB B FH | I
dpwr ¥E
it 18500 th 20 J J J J
o cde  ph
U A A .
v ; —— T T T T T T T - ————r—r— T
] 9 & E 1] 3 4 : § ppm
iyt T+ Syt
3.78 1.8 0.9z 2.92
1.97  n.82
STANDARD CARBON PARAMETERS
L doonows, mEwn s @ = mon 2
; !:ﬁpL[a i DEC. B VT LomBENSIRY SETS e L =
t. 7 dfr 499,901 F R e R KR . oo -
e Sogars i) « HL ~RAZEESSx 2002 [ 2 3% b
file exp  dpwr - 2 3% e e b e B M B e =
ACQUISITION dof a " = | |
gfrg 125.711 - | [ |
tn ci3 w 2
at 1.300 -
np ainz2
Bw 48995.6
o 18
bs
tpwr
e
a1
tof
nt
ct
alock
pain
11
in
dap v
L1 nn
niseLay
p - 7.2
i 17653.7
108
[
|
|| |
1
|
| |
L ) ‘ Ll . L ‘ ‘ I
200 180 160 140 120 00 an 60 40 20 0 ppm



A "4

STANDARD 1M OBSERVE

o 2 S5
i i) o
expl  PROTON " n -
J g [
ACOUTSTTION DECOUPLER | =
w £410.3 dn c13 o o e
at 1.9% m o
np 25576 s
b not used 2 2007 -t
s 1 2 a om
a1 1.000 e r) s =
n o ot
et not used l LA M
TRANSHITTER ~ ] r B
tn not used =
sfry 400,124 6.80
tof 367.8
Lpur undafinad
e 6000 "
ESY n
mix undafinad Yy
sweeppwt undefined b
wweappw  undef ined PROCESSING
lwtgsnu undef ined Ib -
EL PULSE n not used
selfrg  undefinad DISPLAY
Tshape und wp =120.1
Tpwr  uni aan1.2
Tpw s1
UAADIEN []
gzlvia 250 r
) 17.61
az1vie 700,45
1 BO4.4
gstan o
hsgivi 2 r
gt 2.000
ESATURAT (L]
satfrg H
satpwr
Taty o
saimode n J
E‘n
OMe
= - = = | _Jl . A — i 1
T 28 — i T[T T T e ——— T
10 9 & 7 [ 5 4 3 2 1 ppm
G g 2 bl (e
.66 0.66 2.73 6.23
1.64 2,00 .96
136 OBSERVE
expz  CARBON
SAMPLE SPECTAL = 23 ¢ 2
date Apr 'S 2007 temp not ] EE] ==
¢ - = 3 o
e e Bl sHSSESRRY g . 5% g =
ACOUISITION het b =- =
5 25125.56 pwdd ; LR = = =
at 1,199 alfa 20,000 R | 1 oo |
e TR B -1 - "lg"j |
b 1 . = 3
bs in - n 3 e L
a1 1.000 dp ] ¥ o L
nt 10000 hs = nn
ct S84 PROCESSING
TRANSHITTER 1b 1.00
tn n t used
efrg 100,623 DISPLAY
tof 1562.5 sp =1006 .4
Lpwr 62 wp 221337
1150 1 14356
DECOUPLER rfp L]
Wl rp 102.6
i LR iy VY
¥¥y
dmm W W 250
g 35 sc (]
daf 10600 s a0
th 1
nm no ph
A l dl
m T R RARE mamas m . T T T e r——— T o o)
200 180 160 140 120 100 &0 20 0 ppm



STANDARD PROTON PARAMETERS

.82

-y -
expl  s2pul a2 2
o me -5 =
SAMPLE DEC. & VT - =2 "= =
date  MWay 1d 2007 dfrg 493,901 b8 I o | - =
solvent Cocis o H1 e ~eie -
. axp EL L] w“'" ~ N s
ACQUISITION (] ot -3 | -
afrg 439.301 nnn i .
H c -
0,648 200
7998 |
6249.0 1.0
a8 homo
5 1 PROCESSING
tpwr B0 wtfile |
P 5.5 proc Tt |
I 1.000 fn not used | |
r
|
wit | | |
| | | |
| |
|
|
i |
Et |
B
|
‘ | |
| | | Il
W
' 1 ' v 1
11 10 q & 7 6 5 4 L ppm
Z.ZE.46 2.55% (1]
1.78 0.54 3139
- W e ™
STANDARD CAABON PARAMETERS sRIRERsnED = 85 5 -
epz szput IRESELcSEE m W nee i : %
P SAMPL o - G R o o T e 11l o .-
aTe. May 14 zeny a%5.90 - ~
s0lvent cocia oy | A -
i exp i -
ACQUISTTION b
i;'u 135.712 Yy |
w
12300,
1.0 |
homo
PROCESSING
h 1.00
wifile
proc et
fn not used
math r
werr
weEp
whE
wnt
|
30 16788
th B
ing 100,000
nm edc ph
‘ |
|
| |
. |
T P—rrre——rt . _
200 180 160 . g o o
14n 1720 100 a0 T v
60 an
20 0 ppm



m -
i H
STANDARD PROTON PARAMETERS 5 u
exph s2zpul
SAMPLE DEC. & ¥T
date Moy @3 2007 dfrg 499,901
salvent ©OEld En Hi
file wxp  dpur 3 e
ACOQUTSTTION of
ofrg 480.901 om nnn
tn Hi dmm <
200
1.0
o n
PRDCESSING
1
wifile
proc ft
n not used
math r N
Ph
wlEp
whiE | \ /
At wit
|
| | |
|
| |
|
| .
| | |
'L ‘ |
10 | 8 7 B a 3 2 1 0 ppm
4.7 1.8 100
(1] L.ze z.u1
CmalaTEa - 2
STANDARD CARBON PARAMETERS m=menosan. - " H
- Soamme e ) o a w .
expd  w2pul e bR T ome - -
e i e ] -
SAMPLE DEC. & WT fBem 11 5 |
date Hay 28 2007 dfrg 4992801 il =
solvent COCI3  dn T HL - | | -
dpwr m 42 " 2
dot =0 T 1l
d yyy |
o w |
daf 13263
deeq
dres 1.0
homo n |
PROCESSING
b B
witiie
roc e |
n not used
math T
warr
wexp
whe
1" n wnt
n n
dp y
hs nn
oIsPLAY
sp -1203.9 %
WP 27662.5
ve 50
e [
i 50 |
hzmn [T
is 50000
rf1 10872.7
rfp 1678.9
th [
ins 108,000
cde ph
|
| | l
\ i i " J \
200 180 160 140 120 100 a0 60 a0 20 0 ppn
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Bt b8 n ooy
STANDARD PROTON PARAMETERS nAmA El o E Samsa
P b e e e - =2
exps  s2pul | 111 T N i
-
& VT I
date May 73 7007 489,901 | I
solvent cncia H1 - § -1 ]
file o a0 -} 2| = i
ACOUISTTION 0 a il I i
afrg 45%.901 nan - i g
tn H1 ©
at 1.882 00 4
np a0z f
S BoOD.0 1.0
o 4400 homo n |
bi a2 PROCESS ING
tpwr 62 wifile |
pu 5.5 proc Tt |
i 1500 tn not used | f
tof o math r | |
nt a |
8 werr i
n  WERp ] |
not used whs | !
wnt wit 4 |
n
n
¥
nn
BISPLAY
i 250,49 s |
wp 54989 |
vE ]
sC L]
i 59
hzmm .00
1% 522,43
ol 150
rfp
th
ing
nm  cdc ph
| |
10 9 & 7
[ 5 4 3 2 1 0 ppm
1.52 0._37 .08 2 .B] 3
2 - - N H
n 2.00 5 2,61
- dr ne3 2 » mwenm &
E . a27 na i e B3 W =
STANDARD CARBON PARAMETERS & - 3 bl s % @mms
-3 ol man =@ o e
exp?  szpul i | R | 1 i |
- - ™
sam o pEC. & VT | 26 & |
date  May 28 2007 ofrg 4s9.901 g =
Lolvent cocis  dng Hi | - =
file exp dpwr a7 i
ACOUISITION daf o '
fra 175,712 dm yyy
tn C13  dmm
at 1.300 cdmf 13263
nn 71350 dseq |
s 17662.5 dras 1.0 |
o 15200 hoso n
b ] PROCESSING |
Tpar 56 b 8.50
6.0 wifile
dl 1.500 proc ft
tor G28.1 fn not used
nt 1800 math T
€t 240
alock o owerr
gain not used woxp
FLAGS wbe
i n wnt
in n
p v
hs
DI8PLAY
p ~1297.9
wp 276628
vE 4
sc
wE 250
hene .06
i 50000
rfl 10976 .8
cfp 96789 |
th
ins 108,000
nm cde ph
|
|| ‘ |
| L
200 180 160 140 120 100 80 60 40 20 o ppa
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