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U Introduction

U What is SC-XRD

A Intro to technique
A Exclusive Benefits
A Tandem Benefits

U How to apply to API?
A Absolute structural configuration
A Elucidation of ambiguity
A Solvents and solvation; density and void spaces
A Information to identify the "why"
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.I Introduction - Daniel Walters

B.S. from UW-Milwaukee

A Research under Dr. A. Andrew Pacheco on Cytochrome-c Nitrite Reductase
from S. Oneidensis

Ph.D. from UC Davis in Inorganic Chemistry
A Trained under Alan Balch and Marylin Olmstead J A C S

Crystallographic expertise

A Over 200 structures, practiced with high complexity
systems and extensive disorder modeling

A Featured for JACS cover and highlights
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SC-XRD is a technique by which the contents and spatial relationships of
atoms within a repeating crystalline lattice are inferred based upon
diffraction patterns produced using radiation of the appropriate wavelength.
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A collection of hundreds or thousands of diffraction patterns are collated with the orientation of
the crystal as it is rotated to give an image of inverse space. This is converted by fourier
transform into an electron density map.
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A Extremely high certainty i Routinely evaluated on hundreds of factors
with numerous layers of redundancy

Reported Hmax= 13, Kmax= 6, Lmax= 21, Nref= 3511 , Thimax)= 74.849
Obs in FCF Hmax= 13, Kmax= 6, Lmax= 21, Nref=  3511[ 1991], Th(max)= 74.838
Calculated Hmax= 13, Kmax= 6, Lmax= 21, Nref= 3559[ 1994], Ratio=1.76/8.99
Reported Rho(min) = -8.26, Rho(max) = 0.16 e/Ang**3 (From CIF)

Calculated Rho(min) = -8.27, Rho(max) = 8.16 e/Ang**3 (From CIF+FCF data)
w=1/[sigma**2(Fo**2)+(0.0399P)**24+ @.2074P], P=(Fo**242*Fc**2)/3

R= 0.0369( 3064), wR2= 0.@938( 3511), S = 1.034 (From CIF+FCF data)

R= ©.0368( 3064), wR2= 8.8939( 3511), S = 1.634 (From FCF data only)

R= 8.8369( 3065), wR2= 8.0938( 3511), S = 1.834, Npar= 199, Flack 8.856(12)
Number Bijvoet Pairs = 1528 ( 97%), 1214 Selected for: Parsons 8.859(11)
P2(tr) 1.800, P3(tr) 1.000, P3(tw) 0.000, Student-T Nu = 100, Hooft @.858(10)
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I Solutions are compared with collected data on multiple levels
I Reconciliation of data and solution is a lengthy process
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A Absolute Structural Determination i Elucidates chirality both locally and
system-wide
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Pros

A Bond lengths and angles i Infer disruptions of aromaticity, geometric strain,
binding energies
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Inorg. Chem., 2020, 59, 6, 419-4117
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Pros

A True experimental data i not simulations
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Cons
A Requires quality crystals

Size Isolated Whole Regularity
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