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Supplementary Materials: Synthesis of a Half-
Sandwich Hydroxidoiridium(III) Complex Bearing a
Nonprotic N-Sulfonyldiamine Ligand and Its

Transformations Triggered by the Bronsted Basicity

Shoko Kamezaki, Yoshihito Kayaki *, Shigeki Kuwata and Takao Ikariya

Experimental Procedures

Synthesis of Cp*IrCI[xk*(N,N)-MsNCH:CH:N(CH?3):] (1)

A solution of mesyl chloride (3.2 mL, 41.4 mmol) in CH2Cl2 (50 mL) was slowly added to a stirred
solution of N,N-dimethylethylenediamine (4.5 mL, 41.3 mmol) in CH2Clz (180 mL) at 0 °C, and then
stirred for 20 h at room temperature. After the addition of KOBu (9.3 g, 82.9 mmol), the reaction
mixture was stirred for another 1 h. The resulting liquid phase was washed with 3 mL each of water
and brine and dried over Na2SOs. The solvent was removed in vacuo and subsequent purification by
Kugelrohr distillation gave N-mesyl-N’,N’-dimethylethylenediamine (2.18 g, 13.1 mmol). A mixture
of [Cp*IrCl2]2 (0.40 g, 0.51 mmol), N-mesyl-N’,N’-dimethylethylenediamine (0.17 g, 1.04 mmol), and
KO®Bu (0.12 g, 1.08 mmol) in CH2Cl2 (15 mL) was stirred at room temperature for 16 h. The resulting
mixture was filtered through filter paper and the filtrate was evaporated to dryness. The residue was
washed with diethyl ether and dried under vacuum. Orange crystals suitable for X-ray
crystallography were obtained by slow diffusion of diethyl ether into the solution in CH2Cl.. Isolated
yield: 49% (0.263 g, 0.50 mmol). 'H NMR (300.4 MHz, CDCls + CD2Clz, -30 °C, ¢/ppm): 1.50 (s, 15H;
Cs(CHs)s), 2.99, 3.01, 3.08 (each s, 3H; NCH2CH2N(CHs)2), 2.93-3.12 (each m, 1H; NCH2CH2N(CHa)z).
BC{'H} NMR (75.6 MHz, CDCls + CD2Cl, rt, o/ppm): 9.95 (Cs(CHs)s), 42.3 (SO2CHs), 49.6, 52.1, 56.0,
67.1 (NCH2CH:2N(CHz3)2), 86.7 (C5(CHs)s). Anal. Caled for CisH2sN20:SClIr: C 34.11, H 5.34 N 5.30.
Found: C 34.24, H 5.38, N 5.16.

Synthesis of Cp*IrOH[x¥*(N,N)-MsNCH:CH:N(CHz3)2] (2)

A mixture of Cp*IrCl[#*(N,N)-MsNCH2CH:N(CHs)2] (0.226 g, 0.43 mmol) and KOH (0.10 g, 1.85
mmol) in THF (15 mL) containing H20 (10 pL, 0.56 mmol) was stirred at room temperature for 5.5 h.
The resulting mixture was filtered through filter paper and the filtrate was evaporated to dryness.
The residue was washed with diethyl ether and dried under vacuum. Yellow crystals suitable for X-
ray crystallography were obtained by THF. Isolated yield: 42% (0.092 g, 0.18 mmol). 'H NMR (399.8
MHz, CD:CL, -70 °C, d§/ppm): -0.79 (br, 1H; OH), 1.46 (s, 15H; Cs(CHs)s), 2.59, 2.83, 2.88 (each s, 3H;
SO:CHs, NCH2CH:2N(CHs)2), 2.61-3.15 (each m, 1H; NCH2CH2N(CHs)2) 2*C{*H} NMR (100.5 MHz,
CD2Cl, =70 °C, §/ppm): 9.58 (Cs(CHs)s), 42.9 (SO2CHs), 49.2, 49.4, 66.0, 83.1 (NCH2CH:=N(CHs)2), 86.6
(Cs(CHs)s). Anal. Caled for CisH2oN20sSIr: C 35.34, H 5.73 N 5.50. Found: C 35.11, H 5.86, N 5.41.

Synthesis of Cp*Ir(NHCOCsHs)[ k(N,N)-MsNCH:CH:N(CHs)2] (3)

A mixture of Cp*IrOH[#2(N,N)-MsNCH2CH:N(CHzs):] (0.118 g, 0.23 mmol) and benzamide (0.31
mg, 0.26 mmol) in THF (5 mL) was stirred at room temperature for 1.5 h. The resulting mixture was
filtered through filter paper and the filtrate was evaporated to dryness. The residue was washed with
diethyl ether and dried under vacuum. Yellow crystals suitable for X-ray crystallography were
obtained by slow diffusion of diethyl ether into the solution in CH2Cl.. Isolated yield: 36% (0.050 g,
0.082 mmol)."H NMR (399.8 MHz, CD:Cl, rt, §/ppm): 1.57 (s, 15H; Cs(CHs)s), 2.26, 2.87, 3.26 (each s,
3H; SO:CHs, NCH:CH:N(CHs)2), 2.89-3.44 (each m, 1H; NCH:CH:N(CHs)), 6.22 (br, 1H;
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NHCOCeHs), 7.31-7.35 (each m, 1H; NHCOCsHs), 7.72-7.74 (each m, 1H; NHCOCsHs). 3C{1H} NMR
(100.5 MHz, CDCls, tt, 5/ppm): 9.41 (Cs(CHs)s), 40.5 (SO2CHs), 47.4, 49.1 (NCH2CH:2N(CHa)2), 55.4, 69.0
(NCH:2CH:2N(CH)2), 86.0 (C5(CHs)s), 126.9, 127.9, 128.9, 140.9 (NHCOCsHs), 171.6 (NHCOCsHs). Anal.
Calcd for C22HzN3OsSIr: C 43.12, H 5.59 N 6.86. Found: C 42.94, H 5.58, N 6.74.

Synthesis of Cp*Ir(CH2CN)[k*(N,N)-MsNCH:2CH:N(CHz3):] (4)

A mixture of Cp*IrOH[ x2(N,N)-MsNCH2CH2N(CHzs)2] (0.204 g, 0.41 mmol) in CHsCN (3 mL) was
stirred at room temperature for 3.5 h. The resulting mixture was filtered through filter paper and the
filtrate was evaporated to dryness. The residue was washed with diethyl ether and dried under
vacuum. Yellow crystals were obtained by slow diffusion of diethyl ether into the solution in CH2Cl..
Isolated yield: 70% (0.152 g, 0.29 mmol). 'H NMR (399.8 MHz, CD:Cl, rt, §/ppm): 1.57 (s, 15H;
Cs(CHs)s), 2.14 (d, 2Jun = 64 Hz, 1H; CH2CN), 2.14 (d, ¥Jun = 33 Hz, 1H; CH2CN) 2.50-3.30 (each m, 1H;
NCH2CH:N(CHzs)2). *C{'H} NMR (100.5 MHz, CDCls, rt, §/ppm): —18.8(CH2CN), 9.10 (Cs(CHb)s), 41.4
(SO:2CHs), 49.2, 51.6, 57.4, 69.6 (NCH2CH:2N(CHs)2), 87.0 (Cs(CHs)s), 129.7 (CH2CN). IR (cm-!, KBr):
2187 (s), 1636 (w), 1458 (m), 1382 (s), 1316 (s), 1267(s), 1167 (w), 1115 (s), 1011 (w), 969 (w), 933 (w),
880 (w), 797 (w), 746 (w). Anal. Calcd for Ci7H3oN3O2SIr: C 38.33, H 5.68 N 7.89. Found: C 37.99, H
5.70, N 7.57.

Synthesis of Cp*IrH[ ¥(N,N)-MsNCH:CH:N(CHs)2] (5)

A mixture of Cp*IrOH[x*(N,N)-MsNCH2CH:2N(CH3)2] (0.092 g, 0.18 mmol) in 2-propanol (4 mL)
was stirred at room temperature for 12 h. The resulting mixture was evaporated to dryness. The
residue was washed with diethyl ether and dried under vacuum. Isolated yield: 99% (0.088 g, 0.18
mmol)."H NMR (399.8 MHz, CD:CL, rt, /ppm): —11.56 (s, 1H; H), 1.72 (s, 15H; C5(CHs)s), 2.60, 2.97,
3.07 (each s, 3H; SO2CHs, NCH2CH:N(CHs)2), 2.40-3.14 (each m, 1H; NCH2CH2N(CHzs)2). BC{'H} NMR
(100.5 MHz, CD:Cly, rt, ¢/ppm): 10.3 (Cs(CHs)s), 35.0, 51.9, 56.5, 61.6, 71.5 (SO2CHs, NCH2CH:2N(CHzs)2),
86.8 (C5(CHs)s). IR (cm™, KBr): 2060 (s), 1455 (m), 1377 (w), 1327 (w), 1303 (w), 1277 (s), 1256 (m), 1183
(w), 1171 (w), 1122 (s), 1084 (w), 1017 (w), 1001 (s), 979 (s), 944 (m), 834 (m), 774 (m), 738 (m). Anal.
Calcd for C1sH2oN20:SIr: C 36.50, H 5.92 N 5.67. Found: C 36.55, H 5.99, N 5.68.

Synthesis of Cp*IrCN[x*(N,N)-MsNCH2CH:N(CH?3):] (6)

A mixture of Cp*Ir(OH)[x%(N,N)-MsNCH2CH2N(CHs)2] (0.112 g, 0.22 mmol) and acetone
cyanohydrin (19.9 pL, 0.22 mmol) in CH2Cl2 (5 mL) was stirred at room temperature for 30 min. The
resulting mixture was filtered through filter paper and the filtrate was evaporated to dryness. The
residue was washed with diethyl ether and dried under vacuum. Yellow crystals suitable for X-ray
crystallography were obtained by slow diffusion of diethyl ether into the solution in CH2Cl2. Isolated
yield: 100% (0.111 g, 0.22 mmol). *H NMR (399.8 MHz, CD:CL, rt, §/ppm): 1.68 (s, 15H; Cs(CHs)s),
2.88, 3.00, 3.11 (each s, 3H; SO2CHs NCH2CH2(CHs)2), 2.95-3.14 (each m, 1H; NCH2CH2(CHas)2). *C{'H]}
NMR (100.5 MHz, CD2CL, 1t, §/ppm): 9.69 (Cs(CHs)s), 38.5 (SO2CHs), 50.5, 56.2 (NCH2CH2N(CHs)z2),
70.4, 91.5 (NCH2CH2N(CHs)2), 121.3 (CN). IR (cm™, KBr): 2103 (s), 1269 (m), 1381 (w), 1320 (w), 1287
(s), 1256 (m), 1173 (m), 1130 (s), 1081 (m), 1034 (w), 986 (s), 959 (w), 935 (w), 855 (s), 780 (m), 739 (m),
581 (w), 561 (w). Anal. Calcd for Ci16H2sN3O:SIr: C 37.05, H 5.43 N 8.10. Found: C 36.79, H 5.32, N 8.06.

Reaction Procedures for Transfer Hydrocyanation of Benzaldehyde with Acetone Cyanohydrin Catalyzed by 6

Under an argon atmosphere, acetone cyanohydrin (450 pL, 4.9 mmol) was added to a dioxane
solution (1.0 mL) of benzaldehyde (0.052 g, 0.49 mmol) containing 6 (0.026 g, 0.05 mmol) and then
stirred for 12 h at 30 °C. The reaction mixture was filtered through a pad of Florisil (100-200 mesh,
Nacalai Tesque Inc.). The Florisil was washed with Et20 and the combined organic solution was
evaporated. The mixture wa dissolved in CDCls and the yield was determined by 'H NMR using
1,2,4,5-tetramethylbenzene (10.8 mg, 0.08 mmol) as an internal standard.
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X-Ray Crystallographic Data for 1, 2, 3, and 6

Table S1. Crystallographic data for 1 and 2.

S3/S9

1 2
Empirical Formula C1sH2sClIrN20:25 Ci15H29IrN203S
Formula Weight 528.13 509.69
Crystal Color, Habit orange, block yellow, prism
Crystal System orthorhombic monoclinic
Space Group P212121 (#19) P2i/n (#14)
a=8.8643(9) A a=8.776(3) A

Lattice Parameters

b=13.6959(15) A
c=14.0454(12) A

V=1814.4(3) A3

b=15.179(6) A

c=13.383(5) A

B =91.594(5)°
V=1782.1(11) A3

Z value 4 4
Dealc 1.933 g/cm3 1.900 g/cm?
Fooo 1032.00 1000.00
(MoKa) 76.488 cm™! 76.430 cm™!
Exposure Rate 4.0 sec./° 10.0 sec./°®
No. of Reflections Measured 13342 13621
No. of Unique Reflections 3967 4043
No. Variables 199 203
R1 (I> 2.000(I)) 0.0160 0.0384
wR2 (All Reflections) 0.0394 0.0790
GOF on F2 0.864 1.158
Flack Parameter -0.005(4)
R1=3 | 1Fol = [Fcl 1 /2 |Fol, wWR2=[ = (W (Fo = EZ)" )/ = w(Fo )"
Table S2. Crystallographic data for 3 and 6.
3 6
Empirical Formula C22Ha4IrN3OsS Ci16H2sIrNzO2S
Formula Weight 612.81 518.70
Crystal Color, Habit yellow, prism yellow, platelet
Crystal System orthorhombic monoclinic
Space Group P212121 (#19) C2 (#5)
a=8.5166(8) A a=15.158(5) A
b=15.7942) A b=8.800(3) A

Lattice Parameters

c=17.528(2) A

V=2357.7(5) A3

c=14.210(5) A
£=101.968(11)°
V =6470.7(12) A3

Z value 4 4
Dcalc 1.726 g/cm3 1.858 g/cm3
Fooo 1216.00 1016.00
(MoKa«) 57.948 cm! 73.450 cm!
Exposure Rate 4.0 sec./° 20.0 sec./°
No. of Reflections Measured 18008 7193
No. of Unique Reflections 5296 4151
No. Variables 271 208
R1 (I>2.000(1)) 0.0297 0.0333
wR2 (All Reflections) 0.0730 0.0762
GOF on F? 1.010 0.973
Flack Parameter -0.009(10) 0.010(15)

R1=3 IIFol = IFcll /S IFol, wWR2=[ 2 (W (Fo = F)’ )/ T w(Fo)']

2,2

12
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H and BC{*H} NMR Spectra
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Data_format -
) Dim_size = 26214
® Dim_title = 1K
Dim_units = Ippm]
Dimensions =X
< site = ECX 400P
Spectrometer = DELTAZ_NMR
. Field_strength = 9.389766[T] (400[MHz]
[ & X_acq_duration = 3.2768[s]
X_domain -
_freq = 399,78219838 [MHz]
§~ X_offset = 5[ppm]
X_points = 32768
X_prescans =0
- Xz = o.
=35 | X_sweep = 10 [kHz]
] = 1"
| = 399.78219838 [MHz]
| =] = 5(ppm]
- = 1H
i 2 219.78219030 0000
< = FALSE
1 =1
g 1 =3
g o] =8
| g =2
[.g { = 12[us]
= 3.2768[8]
ol = 45[deg]
| 1 = 2.1[ds]
T = 6[us]
9.0 80 70 = off
) = off
A\ = FALSE
= 1(a]
o = 50
g2 Relaxation delay = 2[s]
b 3] Repetition_time = 5.2768[s]
i Tenp_get = 28.7[4C)
1 X : parts per Million : 1H |
f T
| ) |
| g |
o
24
a
—-—-- PROCESSING PARAMETERS —--—
S @c_balance : 0 : FALSE
= sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[%] : 80[%] : 100([%]
zerofill : 1
24 £t : 1 : TRUE : TRUE
2 inephase
ppm
& reference : 53.507[ppm] : 53.8[ppm)
| Derived from: I13Ckame-3.jaf
2]
=
24 Filename = I13Ckame-6.jaf
= Author = delta
Experiment = single_pulse_dec
- sample_id =1
1 Solvent = METHYLENE-CHLORT
Creation_time = 29-JUL-2008 09
Revision_time = 29-JUL-2008 09
< Current_time = 29-JUL-2008 09
€ = single pulse decouple
Data_format = 1D COMPLEX
2 Dim_size = 26214
L Dim_title = 13¢
Dim_units = [ppm]
& Dimensions =X
&7 Site = ECX 4002
Spectrometer = DELTA2
<1 Field strength = 9.389766(T] (400 (MHz]
“ X_acq duration = 1.04333312(s]
domain = 13c
= 100.52530333 [MHz]
< = 100 [ppm]
= 32768
=2
< =0 [Hz]
el = 31.40703518 [kHz]
= 1H
= 399.78219838 [MHz]
= 5[ppm]
= PALSE
=1
- = 9327
3 = 9327
'§ = 8.6[us]
= 1.04333312(a)
2 = 30[deg]
€ = 4.1[4B]
b = 2.86666667 [ua]
= 21.8[48]

T T 435
1200 1100 1000

X : parts per Million : 13C

24

9.1043
~18.7653

69.5726

86.9827

Decoupling
Initial_wait

Noe
Noe_time
Recvr_gain
Relaxation_delay
Repetition_time
Temp_get:

R

[l
4.04333312(8)
8.3 [dcC]
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=

. ’

=

<

%

££t : 1 : TRUE : TRUE
machinephase
& reference : 5.297[ppm] : 5.32(ppm]
h Derived from: I1H_widekame-4.3af
| 3 = I1H widekame-7.3jdf
| | = delta
| ! = single_pulse.ex2
= 58711171
° Solvent = MET ~CHLORT
] Creation_time = 24-0CT-2008
= ‘ Revision time = 24-OCT-2008
w Current_time = 24-0CT-2008
| c t = single_pulse
| Data_format = 1D COMPLEX
| Dim_size = 52428
Dim_title = 1m
- Dim_units = [ppm]
< Dimensions =
Site = ECX 400P
| Spectrometer = DELTA2_NMR
Field strength = 9.389766(T] (400 ([MHz]
1 \ X_acq_duration = 2,84164096(s]
e domain = 1H
1 | X_freq = 399.78219838 [MHz]
~ X_offset = =7 (ppml
'8 X_points = 65536
|- X_prescans =1
X_resolution = 0.35190934 [Hz]
. |1 X_sweep = 23.06273063 [kiz]
& i Irr_domain =1
| ‘ Ixxr_: = 399.78219838 [MHz]
Irr_offset = 5(ppm]
‘ Tri_domain -
Tri_freq = 399.78219838 [MHz]
i1 Tri_offset = 5(ppm]
e Clipp = FALSE
o - Mod_return =1
£ e Scans =16
I i - Total_scans =16
E]
2 X_90_width = 12.9[us]
® ‘ ¢l X_acq_time 2.84164096(s]
o L . - W i | X_angle deg]
X_atn = 2.1[d8]
— —r e S S s aaa e sl BV P b Yl
90 8.0 60 5.0 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -11.0 -12.0 -13.0 -14.6150/ Irr mode = Off
Tri_mode = Off
| Dante_presat = FALSE
| Initial_wait = 1(s]
P = Recvr_gain = 50
= g Relaxation delay = 6(s]
a5 = | Repetition_time = 8.84164096(s]
Wi ']' Temp_get = 27([4C
X : parts per Million : 1H
: | @(JED
) l
---- PROCESSING PARAMETERS -
dc_balance : 0 : FALSE
sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[%] : 80([%] : 100[%]
zerofill :
fft : 1 TRUE : TRUE
machinephase
ppm
reference : 53.507[ppm] : 53.8[ppm]
| Derived from: I13Ckame-58.jaf
| = I13Ckame-61.jdf
= delta

- = single_pulse_dec

< =1
= METHYLENE-
= 24-MAR-2010 18:32:22
= 24-MAR-2010 18:32:40
= 24-MAR-2010 18:33:05
= single pulse decouple }
= 1D
= 26214 1
= 13¢
= [ppml |

[} =x |

s = ECX 400P !
= DELTA2_NMR |

i

Fiold_strength = 9.389766[T1 (400 [MHz] i
X_acq_duration = 1.04333312(s]
X_domain = 13c

= 100.52530333 uz]

= 100 [ppm] |

= 32768 |

{ = 0.95846665 (1z)

- = 31.40703518 [kHz]

e = 1K i
= 399.78219838 [MHz] |
= S5[ppm] |
= FALSE
=1
= 31

| Total_scans = 31
P
2 X_90_width = 9.5[us]
2 X_acq_time = 1.04333312(s)
|2 X_angle = a)
2 ° ; X_atn = 5.2[4B]
= Hrgn X_pulse = 3.16666667 [us]
Irr atn dec = 21,10216[as]
Irr_atn_noe = 21.10216(dB)
. ARSR—— S Aitas z
1400 1300 1200 | Decoupling = TRUE
Initial _wait = 1(s)
Noe = TRUE
Noe_time = 3[s]
_gain = 52
Relaxation delay = 3[s]
Repetition time = 4.04333312(s]
Temp_get = 25.17dc]

X : parts per Million : 13C




Inorganics 2019, 7

abundance

abundance

170 180 190 20.02L0

150 160

13.0 140

120

90 100 110

20

0.2

By

PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
sexp : 0.2[Hz.

] : 0.0(s]
Of%] : 80[%] :

trapezoidd : 1001%]
zorofill :

££ft : 1 : TRUE : TRUE
machinephase

ppm

reference : 5.297[ppm] : 5.32[ppm]

Derived from: IlHkame-312.jaf

I1Hkame-318.3df

s Author = delta
[ Experiment = single_pulse.ex2
| Sample_id =1
/ So! 't = METHYLENE-CHLORT
Creation_time = 13-JAN-2009 1 08
‘ Revision_time = 13-JAN-2009 1! 3
Current_time = 13-JAN-2009 13:50:45
{ Comment = single_pulse
| Data_format = COMPLEX
| | Dim size = 26214
Dim_title = 1H
Dim_units = [ppm]
Dimensions
Sits ECX 400P
Spectrometer = DELTA2_NMR |
Field_strength 9.389766(T] (400 (Miz]
X_acq_duration 3.27681a] |
| X_domain = 18 !
X_£freq = 399.78219838[MHz] |
X_offset = 5[ppm]
| = 32768
\ X ‘
| | = 0.30517578 [Hz]
| = 10[kHz]
= 1K
|8 = 399.78219838 [MHz]
L ’ “ = 5[ppm]
| = 399.76219838 [MHz]
. = 5[ppml
Clipped = FALSE
Mod_return =1
Scans =16
:'a Total_scans =16
{ = ‘ = 12.7[us]
= 3.2768(s]
— L& )\ = 51deq]
- - - = 2.1(dB]
. - 8 - N : e % - = 6.35[ua]
X X 20 . = Off
60 50 0 'aﬂ\ J.\ = ofsf
/NN e | Dante_presat = FALSE
- Initial_wait =i
= Recvr_gain =
S SE88 232 ¥ Relaxation delay = 2[s]
o 838% &34 4 Repetition_time = 5.2768(s]
L mane  ene S Texmp_get = 17.1[dc]

: S|
| ‘@ ED |
1 i

d L\
PROCESSING PARAMETERS ----
alance : 0 : FALSE
: 2.0[Hz] : 0.0[s]
trapezoid3 : 0([%] : BO[%] : 100[%]
zerofill : 1
{ £fft = 1 : TRUE : TRUE
| machinephase
reference : 53.507(ppm) : 53.8(ppml
Derived from: I13C kame-1.jdf
|
! :
| Filename = I13C kame-4.jdf
| Author = delta
! | Experiment single_pulse_dec
| Sample_id 1
| | Solvent ~CHLORT |
| | creation_time 13-JAN-2009 1.
Revision_time 13-JAN-2009 1.
Current_time 13-JAN-2009 1. |
Comment = single pulse decouple
Data_format = 1D
Dim_size 26214
Dim_title 13c
Dim_units (ppm] |
Dimensions =x
| site = ECX 4002
| Spectrometer = DELTA2_NMR
Field_strength 9.389766[T] (400 [MHz)
| X_acq_duration 1.04333312(s] |
| X_domain 13¢
X_freq = 100.52530333 [MHz]
X_offset 100 [ppm]
X_points 32768
X_prescans =2
X_resolution = 0.95846665 [Hz]
X_sweep 31.40703518 (kiz]
Irr_domain 18
Irr freq 399.78219838 [MHz]
Irr_offset 5 [ppm]
1 | | Clipped FALSE
| i | Mod_zeturn 1
| Scans = 102
Total scans = 102
| X_90_width = 9.5[us]
| i 1.04333312(8)
| | 30{deg]
v o A i i 3 leeos667 us)
btk L L o sl Voo Ll L kuh Wi Al L " Al " = 3.16 7 [us’ |
A MR e MY Wit y W S %3 i000ceer 1 |
21.10216[ds]
T B e o T o | s inr
200.0190.0 1800 1700 160.0 1500 1400 1300 1200 1100 100.0 900 80.0  70.0 300 200 100 0 RoE
| TRUE
| 3ts1
| Recvr_gain 5
(3 a - 2 Relaxation delay = 3[s]
Q 5 & 3 Repetition_time = 4.04333312(s]
- 5 s o8 Temp_get = 17.5[4C]
s

X : parts per Million : 13C




