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The Cambridge Structural Database (CSD)
H A4 = S
TUT7 )y URRBET —XN—X

e >1.35 million

||
12 M i structures
Structures >1'371'712|
published 1 >94M.3D
1 Million - ’ /b\ﬁ_/\{:?' that year I| coordinates
0.8 M . = &:/b\&v * published [l lengths
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PR [ >2M unique
- II distributions
| CSD Refcode: JEKNOC16. The
O6M i i -
1.25 millionth CSD i e > 40 million valence
structure determined in .I angles
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: . >3M unique
The CSD. Acta Cryst. (2016). B72,171-179  _u ! distributions
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CSD-Materials@ Mercury
DT REMHESER & £ OREICER T 2 Toolbox

@ Mercury File Edit Selection] Display Calculate CSD-Community CSD-Core | CSD-Materials my CSD-Particle  CSD-Discovery  CSD Python API §| Help
o o AABHTZ (P-1) - Mercury
Style:  Capped Sticks@ Colour: = by Element Picking Mode:  Pick Atoms 0 O Show Labels for
Manage Styles... Work Atom selections: Select by SMARTS: [c]
Animate... Default view: b a b ¢ a b* c* X-  x+ y-  y+ oz 7+ x-90  x490 y-90 y+90 290 90 | & J T zoom-  zoom+

AABHTZ

Crystal Structures Spacegroup

AABHTZ P-1

AACANIT0 P21/c
AACANIN P21/c

— « Calculate: Packing, Contacts, Structure overlay (%iﬁt_d)iﬁ/‘\fbtf.) Aal
« CSD-Community: Deposit, encifer, CellCheck7s & (FERMEALEERE) 7 &

e CSD-Core: Mogul(Geometry Check), IsoStar7s: &

e CSD-Materials: (AEH®D bty 7)) HFEBEEROFBICEER

Mercury Menu

CSD-Theory: (FTig ) G ERE & T8 - Landscape Generator y
CSD-Particle: CHTHEEE) ERDANILERAOHNERT  Aa
CSD-Discovery: X > /X7 8% EEEF'@WET’F)EH

CSD Python API: Python S 58 Citik L 7-#8E (B1E+ Al e




Z% | Mercury 6T7ngf\\g 7 CSD
Materials ® Web >3 =

* CCDC Materials Web page

» https://www.ccdc.cam.ac.uk/solutions/by-use-case/develop-new-
materials/

»TOP / Support and Resources / Documentation & Resources / <Product =
CSD-Materials> Z Df(ZYouTubeETH 4 H 3,

* Mercury > Help > Tutorials > 1-12 (Please go through them)

konglingjin (Pna21) - Mercury

=) Pickina Made: Pick Atoms (il Help k
Tutorial 1: Exploring Nonbonded Interactions Tutorials >

Tutorial 2: Rationalising Crystal Morphology
. L Mercury Home

Tutorial 3: Investigating Pseudosymmetry ¥
. . . L Follow CCDC

Tutorial 4: Looking for Possible Missing Water Molecules

Tutorial 5: Investigating Polymorphism Check for Updates...

Tutorial 6: Analysing interactions, planes and ADPs { konglingjin

Tutorial 7: Assessing the Risk of Polymorphism via H-bonding Propensities

Crystal Stru
Tutorial 8: Searching on Hydrogen-Bond Motifs 1

Tutorial 9: Studying Crystal Packing Features

Tutorial 10: Searching on Packing Similarity

Tutorial 11: Generating High Resolution Figures

Tutorial 12: Using Mercury's Statistical Analysis Tools
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CSD-Core
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CSD-Materials |[CSD-Theory
Search >
Calculations >
Polymorph Assessment >

| Co-Crystal Design

' Hydrate Analyser...
. Solvate Analyser...

i Full Interaction Maps...
- Hydrogen Bond Statistics...

Aromatics Analyser...

Conformer Generation...

DASH has moved

CSD
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CSD-Materials B8 7 AR 4 93BT 4

1. B

okFEEE., TV FILDTFEREDER
ofE B EAELUE L ER

2. IKEMEE - 1E

BA1FR

R

\¥F'E%EET’F/ i~ v 7 (Full Interaction Map)

oﬂ@%ﬁ’* et o FEE M (Polymorph Assessment ) &
KEFEEFETEHM (Hydrogen Bond Statistics)

o TR AFH

T )L % — (Inter-molecular potentials by UNI FF)
7 U —IILEEHEYER (Aromatic Analyser)

3. 7MD5F% A D EH

oHydrate & Solvate Analyser
4. < D (Co-CrystaI Design, Conformer Generation)



CSD-Materials Bége 72 KM (ICVU2E T 5

1. MEXR
oKFZEE., TV FILDFRBEORR
off B EA LI LB Sanrch -

Calculations >

ConquestiC K 2 FEIER L Lk, FE MBEER) o

BRI L TWLWBIERER,

e Motifs— (UKZ=HFEHEZE) TF — 7 - synthonx iRET 5,
BATCEREZINTANTEZENE (VLY EHY)

e Crystal Packing Feature— £ V) K2 W& (BHHOFIC &
H0FEEINGE) 2T LELOEIE - B 2R ER,

e Crystal Packing Similarity — f& g B & =R D FE L4




1eE
1. Search — Motifs s

DitREBENRNETHANLNS

« BFTE D EDHEIE DR D FEMEEER (synthon) (B

Wik EZEERERT.BEFHEHEER) 28%T 5,

5 . EFEECOOH - CONH,

Select search motifs

Select the motif (S) you WOUId Iike tO SearCh fOl Use the 'select’ button to select motif search querig’s from the list of

Select one of the following options and then press 'Next
motifs, select the 'Create' option.

Select motif option
—

© Select pre-defined motif(s)
Create new motifs
Open a motif file (gmxml, mxml)

|| available motifs.

homomeric
heteromeric

COOH CNO...
COO HNCN...
COOH CNC...
COOH OH R...
COOH CON...
COOH CNC...
COO CNHC ...
COOH CNC...
COOH CCN...
NH2CNH SO...

CONH/(cis)

heteromeric
[l select Motif COOH CON...

[& De-select Motif

COOH CONH2 R2,2(8)

Go Back Continue

EZBMEEER KZFHEES) T FHtEy L THYEHHEN
#2 Create new motifs TIZBEEE U X X HHE £ A] 8



Select search structures

EATHT— KR

Use the buttons to select/deselect items you wish to use HEIRL THRERT S,

Available Structures Selected Structures (1241941) WIJ . CSD/£\1$
Structures Databases
ConQuest Hits CSD 5.44
Databases

Searches .
D Searches

motif_search_3 a Options °

motif ~  # structures % frequency
COOH CO... 549 46.4
ACEQUW
ACESEI
ACESOS
ACESUY
ACETAF
ACOMUC
ACOMU...
AFIGOO
AJAKIF
AJAKUR
AJALAY
AJALEC
AMIHAH

View Options

View results: by motif &

List all matches  Multi-view mode

7|§§E —/'?If:l{‘ %:5 % Show negative results
—U- N '7_ % %)%%\ é \b {,: %'fl—-': % i__ — Structure Navigator m
m(74Lg—HTES,

motif_search_3 complete

Would you like to:

Options Save Results...

Edit Search...
Contacts... Show hydrogens  Depth cue Filter Results...



1ZE
1- Crystal packing feature 1FE DD FEED

omAEBEHEIZ (Ry XS EF—THBR)




2% 1- Packing feature 42

A7 xFLEEE L7 ITA@UDEE@JU)EL_‘ ?

AFILEE 7 OO ESL (T
E O D, Me-CLAHAI T
B AYE A 7&% ?

Q% J %ﬁiﬁ.‘%ﬁaq:@MFA-M'FA(E) & TFA-TFA(H)

DNy X TDEWN D EBOALZ LD D ?
@ _NOoDEENCDICE TN A= FANT-

—S =
| |— | S—

A FILEY ZanRugiil X FILEY 7 an#Al
208/295 87/295 47/204 157/204

Q=R ERBEFOESEITZCEON, TETH >7-,



2% 1- Packing feature 42

A7 xFLEEE L7 ITA@UDEE@JU)EL_‘ ?

AFILEE 7 OO ESL (T
EO DA Me-CLAHA T
ERSP AR A AN N

Q% AN LS T aeam
AR s LR FERB OMFA-MFA(K) & TFA-TFA(H)

DNy X TDEN EBEH5A”Z0LDH?

9 FEITE B {EFH(NCI plot) Mercury#f D BT E

NCI plot B3LYP/def2tzvp *NCI : Non-Covalent Interaction(3EFEB & SE A EMA)
AFILEDKRZEFHFRICKS
CH-n B E1EFR

-
N o, a’

C

S AR

MFA-MFA(/C @ A F LA ETFA-TFA(G @ 7 B AR DNCI plot




1 - Crystal Packing Similarity
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Select structures to compare

This tool allows you to identify similarity in crystal packing
between structures containing the same compound.All
structures added to the 'reference' list will be compared with
all structures added to the 'comparison’ list.

Reference Structures Comparison Structures

konglingjin X

[ sclect. Select..
Add Refcode... Add Refcode...

Remove

Remove

Compare Continue

\Y

2 DDIEIEZEA T, Compare=T
7 F I b EH T,
MFEE2EH (CSDEAED AJEE) BN T
EHTZ 5,

Continue CIILbERFZHZ R ETZ 5,

ERIT A2 FHCELUETT7 4L
X—=72 T 5D,

Select Options

Packing shell size

Size of molecular cluster to compare: 15| molecules
Filter comparisons that do not have all 15 molecules in common

Geometric tolerances

Distance tolerance: 20 %
Angle tolerance: 20| degrees
Select Options

When comparing crystals

Allow molecular differences Allow structure inversion
Ignore hydrogen positions Ignore each atom's hydrogen count
Ignore bond types Ignore each atom's bond count
When comparing multi-component crystals
Ignore smallest molecular components

When comparing Z' > 1 crystals

Show only the highest similarity result



ComparelZ &V 77 4Lk TfFT“HS?éﬁC/\@ SRS b 2T

D7 7L v AEET LbERAB FHEE T
REUE & B 90 D A FEDUE & B 90 D A

—_— gy s T Dn e o g,

[ & 7% 5 72 Uy (missed)
DFHIMAT-EEE

| 275 5 75 L) (missed) | molecules in com/' RMS
DFFEEVEEOREE, S 4015 0.094

Pna2, 2h B B EZFAEER. 7/15ED
T HHE, 53% U i%%@ﬁ%ﬂ ) CER L TULTc,




CSD-Materials B8 7 AR 4 93BT 4

2. /K&EMEE - HHAER DM
o FEIMEESERA~ v 7 (Full Interaction Map)

oBEBEDOHEEER T4 7 7V (IsoStar)IC X 5 FREDOEA
ERRZR T A2 & TCoFEMEAEEROSHRZR 3

o/KEIEEREEEDTE=M (Polymorph Assessment ) &
KEFEEFETEHM (Hydrogen Bond Statistics)

@ Calculations

N TFHKEREEE O T ORE, BEfF O

@ Polymorph Assessment

K& FE S O FHi
Co-Crystal Design
AN > S
o FRIMBATER T /L& — (Inter-molecular @ ruil interaction T
potentials by UNI FF) @ Hydrogen Bond Statistic

o7 ) — /L EFMEYEF (Aromatic Analyser) = orereAnabeen:

. Solvate Analyser...

@ Aromatics Analyser...



2 - Full Hﬁeracﬂorlkﬂap (FIM)

SR,
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Bulsl Maps Hotspots Log Files

Map Contour Levels

Probe Colour
wiial gcu INIT INIU U\‘.’CI 1

£4 Display first contour with initial level of .0 z RNH3 Nitrogen _

2 Display second contour with inital level of 4.0 . Alcohol Oxygen
s caoryiongen
(2 Display third contour with initial level of 6.0 z Water Oxygen

Hotspots

2 Generate hotspots in the

Defaults

Save Maps... Clos




A 7 = F LERDFuUll Interaction Map

Full Interaction

map of = “ A7 xF LEROFIMTHBR R
Mefenamic Acid Tzlgﬁ\iﬁ:\@\ T/iIEE,r'fZISﬁ\%@,\

M

HEIR, ZEBEESANDEK
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? - Hydrogen Bond Statistics - 2 F DK==
EEC B A ETIEE
B AREADEELEEL (5740 FTOK) #

RL. ZOBSHDOKEFESOIEER. BENRETEERL,
SATEBEH,., TBETHEWLWAZHIEL 9,

Donor

1 N3 (carbamoyl_2) N2 (ar_N_2)

) Z DBITIE, N(3)H,...N(2)ar D EEBEA > X°
W7 ®Unusual IRXXF TCRaENE L 7=,

Distance

Acceptor D-A

2.96

2 N3 (carbamoyl_2) 02 (carbamoyl_2) 2.88

3 01 (ar_oh)

02 (carbamoyl_2) 2.59

Angle
D-H...A

Distance
classification

Unusual
Not Unusual

Not Unusual

Angle
classification

136.18 Not Unusual

167.78 Not Unusual

145.23 Not Unusual

BEICIEFEBEL DY £8A LT,

Distance Distance Distance Distance Distance Distance
threshold hits mean std.dev. min. max.
(2.99,3.36) 50 3.12 01 2.95 3.50
(2.82,3.06) 2137 2.94 0.09 2.29 3.58
(2.50,2.62) 38 2.54 0.04 2.47 2.62
Angle Angle = Angle Angle Angle Angle

threshold = hits mean std.dev. min. max.
129.59 50| 15218 | 15.70 | 121.69 | 173.25
160.54 2137 173.61 7.31 120.03 179.91

141.44 38 149.29 5.45 130.07 157.31



2 - Polymorph assessment & & # D 7K 3=
G e sl L Tt d 2

« CSD-Materials > Polymorph Assessment > H-bond
Coordination Quick-view::* (B FDKEFEHEMARD - SBEFEA
IZDWT, —Mim CHB D FHh)

o Tins: EAVICEDit > Auto Edit Structure--- THEE X 1 7,28 3,
SNBEESTERERE LB, T DIEFEIXZ < DEERE TIE D 7= 4,

=] AA XL ,__ S S RY
A ﬁ ﬁl/ /“' 10 - Tﬂ—g < N ?0 CSD-Materials CSD-Theory CSD-Particle = CSD-Discovery CSD |
Search >
Calculations > m ’'e)
Polymorph Assessment > Hydrogen Bond Propensities... |
) H-bond Coordination Quick-view... W
Co_CrYStal DeSIQn > |___vEioyp) 70N ziON T — = ..



Pna2,D %

Atom (D/A) =0 =1 =2 =3
N1 of carbamoyl (d) 0.006  0.075 0.070 (C=0)-NH, DNH, K Zs 2
02 of ar _oh (d) 0.161  0.002  0.000 BEER(d) £ 2 D DHB % 35
N2 of ar_n (a) 0.442 0.041  0.000 DN FD LD HEHBEE
N3 of ar_n (a) 0.064  0.000 lFCSDTLCRons en
O1 of carbamoyl (a) 0.116 0.044 0.000 75\ % °
02 of ar _oh (a) 0.225 0.012  0.000

BFHHIN-BZE N F—BLVOT 7
TR —DHFRT B, BB
T D JE (like hood)% . CSDEIE
DETFTILERAWTEELLD D,

MERXKFE mLEIEA NI,
RERKE: HoAEEOS W
B #HDH B, TEDEWEAL ERDOKEES
FHVERR X 7=




T B AR
2 - Hydrogen Bond Propensity GBI L 7-%5 &
BE & HBr L Tk E AR % 21)

 Mercury > CSD-Materials > Polymorph Assessment > Hydrogen Bond
Propensities...

CSD-Materials CSD-Theory CSD-Particle = CSD-Discovery CSD |

Search
Calculations

020

Polymorph Assessmen t

v v v Vv

Telmisartan CCDC example
XUYHOO(P2,/a) % FEB,
XUYHOOO01(P2,/c) % A
KEEEHESEIZONA)H TEBIE
X2 D0HB4 I XY —ILIRDNI,
N3ITH 5,
(MHDZHTOH---NAE A X
TW3AH,. N3, NIOEWHADH B)




Donors and acceptors

Donors
QHOZ 02
H c 4,N 301
Hac“ék
CH,

v‘r All donors and acceptors matched

Functional groups

Acceptors i
N1 Add...
Matched from libr...
8; ar_cooh_1 Sketch...
imidazole_4
N3 — Load...

XEFEEDHEFEEZEE, BEEDLRFBINTWDS

Generate Fitting Data

Auto generate fitting data structures

Generate S

Truncate data generation at #items ==

Start analysis automatically

666 structures in fitting data (good size)

2000 Analysis complete.Press 'Fit Model'.

Use the slider to obtain sufficient and even group representation

Group

1 ar_cooh_1

Category Label # True # False Ignore?
1 Donor(s) atom_2_of_ar_cooh_1 (matches 02) 483 631
2 Acceptor(s) atom_0_of_ar_cooh_1 (matches O1) 386 262
3 atom_0_of_imidazole_4 (matches N1,N3) 280 88
4 atom_2_of_ar_cooh_1 (matches 02) 31 502
5 atom_3_of_imidazole_4 5 ‘/

GeneratelC X WM L 7-HBEZHE L. BEEEZ Good

numberé\i‘iﬁ@%i@
) K =G

VB 1L stop L T £ U (or Truncate)
BOREZHA B,



Calculate Propensities

Mean H-Bond Propensity Propensity scores Co-ordination scores
0.1 02 03 04 05 0.6 07 08 09 10

1 1 1 1 1 1 1 1 1 1 Hydrogen-bond propensities for XUYHOO calculated using 'logit_model_1' (To refresh table: left-click chart point)

--------------------
O XUYHOO |
(1 pair)

/
..................... §os %ﬂjB 1 02ofcooh(d)  0.004 0.984 |

y -/ Donor Acceptor Propensity v H-Bonds "
,v\§7 ﬂ/A 2 Nlofcyclic_n (a) 0.699 0.298 |

1 02ofar_cooh_1 N3 of imidazole_4 0.53 3 N3ofcyclic_n (a) 0.574 0.421 |

Number of ntrmoleclr H-bond afs nm—- ¢ Orofoon(@ 0510 07

Intermolecular Intramolecular Atom (D/A) =0 =1

1 2 3 q 5 6 7 8 N --10 3 02ofar_cooh_1 O71ofar_cooh_ 1 0.37 5 02 of cooh (a) 0.990 0.010 |
(0 () (@ (0 (0 (0 (0 (0 (0 (0 (0 4 02ofar_cooh_1 0O2ofar_cooh_1 0.03 0
Min.donor co-ordination P(n) value 0.1
Min.acceptor co-ordination P(n) value 01

Highlight by table cell selection:

Left-clicking table items visualizes H-bond groups/

o\ Heset O off Gioniiont e ity contacts and interacts with chart

Atom Highlighting...

o XEHTEEHA 7}<z=%%i/\0>7’*b'lét@1 YEh#EED (X HH LT WHASDHDED ?
e VT 7 ATANLINVEEEEZ D, ONTDOE%FEBTH B, ZHAIZT T
7T“E_F0>V’C“27> ). KEFEERDAITLYEE,

« RRDK: &ﬁ/B’CEE/,\J S NF-BFE-COOHO) A H A XY —IILE(ND)

~NDRFFEEIE0ATDR T T, N3NDKFFEEH ©0.53THLRATH
=LY &ﬁéBT“EiM%E% ‘BEWEOAER I Nb T TIEA L



2. - Calculation

CSD-Materials CSD-Theory  CSD-Particle = CSD-Discovery  CSD Python £ o

Search

Iv

Calculations
MOPAC...

Polymorph Assessment .
UNI Intermolecular potentials...

v v

Co-Crystal Design

Full Interaction Maps...

Q6

Hydrogen Bond Statistics...

Hydrate Analyser...
Solvate Analyser...
Aromatics Analyser...

Conformer Generation...

DASH has moved

y+90 290 z#90 | & =+ J T 2z

MOPACIZA =7 > 7 7RI > 7=,
Openmopac.net

MercurylEMOPACD AN 7 7 A L& ERLL
TETTE2A V2 —T7 2 —RERELTEY.
BERBILZB{EICITIIENTE S, BR

DERRFIFEBICEE L TWWAEWLL D 7,

(Bravais, Friedel, Donnay and
Harker (BFDH) Crystal
Morphology /%, &SV JE & #
FET B, CSD-Particle X

— 2 —[CEZL 7=, Particle
(R JR D & D AE AR i D
G (5BE5E 7258 ICFF
16 L 7=%7 L OO EEE

MOPACIZMOPAC (25
D FIEE) ~DA VX —
Jx— K

UNI Intermolecular potentials
I3 Gavezzottilc & 2 RER A
UNIRFRBRT > v LI K
ZNFRERT I vILDFE
175, —MRGEERY O
%) DHFETE 5,



Ol NS

Please cite: articlel,article2

Highlighting Output

® Show strongest interactions:

4 C interactions include symmetry related interactions

Molecular packing shell:

Show interactions between selected molecules:

\\ N =l
T =
Calculation options /. 70N
v Normalise hydrogens
Allow unknown atom types H

Retain molecules when switching options

™\

MEERA BWDFRT HHhh > TER A
DT, £L<fFESH, ERYDOKELDFHE
FTwd LHKEB/EETIETRE AL,

TR DEFMICHIRE, £BITHRIING, STENETRE
(1#) BBEIH 5, LYHFLWLWAFILCSD-
Particles(Cd %, AIEHV7DFTEETEIZS

- UNI intermolecular potential
Sk AR ALF—)

Use this tool to calculate inter-molecular potentials using the 'UNI' force field.

%

Calculate Highlighting  eIf{sV¥

Label interaction lines
O KJmol kCal/mol
Line width

Single line width

© Set width by interaction strength

Line color

Single line color

© Color lines by interaction strength
SIKLIHO2

Please cite:
Gavezzotti, A., Acc. Chem. Res.

Gavezzotti, A., Filippini, G., J. Phys. Chem., 1994, 98

Notes:

Symmetry

1994, 27, 309-314

close contact of 1.63634 found between 01 and H1l1l
close contact of 1.63634 found between H11l and 01

Calculated inter-molecular potentials:
moll mol2 distance energy (kJ/mol)

0 1 9.43287 -50.7333
0 2 7.97715 -33.1059
0 3 7.72831 -28.8376
0 4 6.3613 -28.4338

Hydrogen normalisation: On

Cluster Energy:

PE = -147.69 kJ/mol 40 interactions

PE = -149.94 kJ/mol 120 interactions
PE = -150.19 kJ/mol 160 interactions
PE = -150.27 kJ/mol 180 interactions
PE = -150.30 kJ/mol 190 interactions
PE = -150.33 kJ/mol 200 interactions

Total packing energy = -150.3 kJ/mol

Potential = Axexp(-Br) - Cr(-6)



? - Aromatic Analyserl& 77U —JLIRE D L
DBEEEAEZDME ZfHN5
c ERIRICITFERA LWV EITER !
e Edit > Auto Edit Structure CHa 1B 2z £ L TH <,
e 190 F % ¥ A CTCalculated %,
- BB, BAE. X7 (7Rl LEAMStrong) AFRIR
c X DTV Vv 9B EMBERT AIRBEEN K
 Atom infolZ/R FEDEERER &

[ N ] Aromatics Analyser... shelx _a_pl

vdldodses

Select atoms in just one molecule

Centroid1 Centroid2 Distance Relatlvg L Score v Assessmen
Orientation molecular
I 2 3 4.82 68.78 Yes 8.6 -
24 2 5 6.56 66.66 Yes 2.2 Weak
/. 3 7.82 5.21 Yes 1.4 Weak
= 4 1 5 8.23 0 Yes 0.8 Weak
b1 2 6 8.23 0 Yes 0.7 Weak

Include Intramolecular pairs Exclude symmetry equivalent interactions

Export Atom info Close




CSD-Materials 88 7= AR (C VU 2B T 4
3. KM - BEADDOFE @ hyarate anaivecr..

oHydrate & Solvate Analyser @ Solvate Analyser..

% o fs &a (Multi-component Crystal; MCC) O #% SR iE %
O T CFRRT S, CCF (Co-Crystal Formerna‘ & Z (1
A TWBM?

KRS &R 7R o CCRIEZK D F. ZNUNDBEFYDHE S X2
Hitm, BERTE—WRICHHEDI ZENTZE S,



3 - Hydrate Analyser — /K I 45 S5 E o
TH 7

c IKFWFEERISEMTEAEERZFE >N, BEER - EEXRBELTEE

. 7}<7’FH%%maa@§EEI§UE CICERTI2BEERzERNICHEDL T £ T,
BEICETLIZRZRDDZENTE %,

@7@/7#%@7&---

c KMMEEDFRZ[BEICLE LOH D
 KETARETETF— 7 DIEME

« KA E & B TR D IR

. 7}<§a\¥% SO ED T DIER

(M
JJJFrJ

3 g
--\>‘.‘ "

§’ MEXSEP (CCDC example)

N \‘/\\/“

A



IKFYFERRIC D W T OIEE  Hydrate
Analyser%@io THH b &

D H A d(/A) vdw-d
Water H-bond motif 09 H46 02 1.(9/75) -0.745 Water H-bond
geometry

08 H44 O3 1821 -0.899

© 07 H41 04 1937 -0.783
" ? - 08 H43 07 1916 -0.804 . p)
H42 09 2013 -0.707 - i ' \.

H33 08 1794 -0.926 ’

Water probe
interaction map

Voids Space

MEXSEP (CCDC material)



LA V[ENONEEVAN  Water H-Bonding | Water Space | Water Interaction Maps | Coordination Polyme

H33 08 L.794  -0.926 XYz Xy,-1+2

Current structure identified as hydrate: e 6 Motif # | Hits Water labels
Identifier MEXSEP / AN

Compound Name (R)=(+)-6-Carbamoyl-N-methy|-2,3,4,9-tetrahydro-1H-carbazol-3-aminium five_dda 2 Acer LS 08 09

succinate trihydrate

Don.., « Don

AN
H,N3 Acc Y
o c cc
NTH Water motifs
. . . .
Chemical Diagram o8 _ . H,C-N2H3 six_ddaa 1 o7
03
" HN
H, 3507 b Y e Row selection shows 3D search hits
20%,08 N
3 two_dd [ Browse multiple hits (of
e ):
,2 4 three_a 0 SN
Q
Atom1 Atom2 Length Length-VdW Symm.op.1 Symm.op.2 E 5 four_aa 0
S
02  H46 1975  -0.745 xy.z -x,-1/2+y,2-2 = X Don Don
>
04  Hel 1937  -0.783 xyz  -lx-1/2+y3-z © S 6 five_dda . . B
.
03 H44 1821  -0.899 xy.z -x,-1/2+y,3-2 5] 7 . ‘O‘
05  H45 1953 -0.767 xyz  -l-x-1/24y,2-z k) - Al
Water H-bonds = e,
07 H43 1916  -0.804 XY,z X,z 8 seven_da 0 7N\
o a . " 2} ight_d 0 Bo g Ben ,H H\
Disable auto-edit  Tree View  Configure... Save As... © 9 eight_daa N . N
©
£ Don.. 22" Don Acc Acc
© M/ \M
Acc+” o e
‘ ‘ 6 (DDAA)

nine_ddaaa

Structure Overview C &+ 63\?7‘%‘1%2:7}@%% %T’E%

BEE D YA 7}<§]\%75w/|5%7}<§%ﬁ%/§\10)%\ 7K F
MEBHBE T — 7 DNMEESHRENRRIND,
Six_ddaald. #6703 T, 2ADHBEXR. 2AXx%ZH5
L TW3



Water Space tab Ccalculate... 7K & BrUNT=IF
DVoid7x K9 5

Overview | Water H-Bonding B EGAS LI Water

Hide waters ( 1 ) Select waters

Hide all molecules

Show

Probe Radius:
Approx.Grid Spacing:

Calculate using the

Display Options

sssssss

Volume ( 2 )

TZ %

(3)/Sy ¥V T DEHE

Interaction Maps | Coordination Polymer

/7

Calculate...

( 3 ) Packing...

1.2 A
0.3 A
Contact Surf
0.45
0.45

8.9 % of unit cell volume

146.41 A3

(KD FIERTIELEEFELILD
(2)7K 5> F DEBD AR % =R

ZIEETE D,



Pack L TEAIFSF 2= < Water Space tab®
Packing:--h b IEF D (2x2x2) % 18 7€

ABENIGOAITIL, F v > xIKEBEENR 2. EHME
[ZK D AR BE S 2 AT EEE & TR




Water Interaction Map tab 7K F A 7K Z=5
B9 H5THAHD)XBNDAEZ T FIM

PR

It
} .\
LY
L]
€ N N\
{ H \
] © \\
I : \ \
<\ \

SEEmm——

DT DKRBEXBEDUEZTE LRETHRT. EERICLD

UEICKDT EDERDOKRBEENELTHEY., BER

HEERD

EETH



3 - Solvate Analyser (37K AN ZFEDA
WD FHdhDIES

fE D

quﬁﬁtﬂ@TA
ﬁ?@<f%;m)

Calculated Space




CSD-Materials Bége 72 KM (ICVU2E T 5

4. < D (Co-CrystaI Design, Conformer Generation)

Co-Crystal Design
ANTHORF. FFRPHY A X, KEFEE., 2R, N
MFEEBEICETTL., A0 FICHL T, EDn
F (3 maEﬂl‘E? CCF) W HIERZ=IEHNIETT %, 1&
:cﬂ%%?* MW>300D D F & IR

* Cryst. Growth Des. 2009, 9, 3, 1436-1443

® Co-Crystal Design

Full Interaction Maps...

* Conformer Generation Hydrogen Bond Statistics...
¢ /\?r H O) 7@ [.: ﬂ% 7& CSD H O)éj\% C: Hydrate Analyser...
_‘-J__—’l T Lj: &3\ T Z\\ L f’\)\_ O)'TE L Solvate Analyser...

- \/ 7 G+ — < — %,ﬂ; %) ] Aromatics Analyser...

@ Conformer Generation...



4. Co-Crystal Design > Screen by
Molecular Complementarity---

HEFRRPY A X, AERBEE, HIE ﬂﬁ?&@%? HICRT L. B 3HF K

LT. £ TF (HEREF. coformer) HHEEREEZHNRFTT 5, EITTRHA
Cryst. Growth Des. 2009, 9, 3, 1436-1443

e 2,6-Bis(((6-methylpyrid-2-yl)amino)carbonyl)-
naphthalene@@| (JOHPUR;Z®X H 5| )
%%m)l

. 7rl///é (IR =v) o 7R (NH, py
AHBDD, A) [F/KEFEE DAL D B,

. %maaj‘E?Ci\ A7) —=AFOREEL

Select Active(s) [ ct Coformer(s) T % % 75\ E ﬁ\f\ﬁ\%%ﬁbu -(\ g % 75§‘\ Y
Selected components 7 7_1_ )< - :/ 3 \/ ‘:{Z\Zﬁ—g_ % L—_’- t {l: ;\E/E':'—\o
Use Current || 3473U@ﬁ»f/@‘0v1ﬁ§¢5
adipic_acid.mol2 . TVEVERD %L—_[Ab A > 7- o
adipic_acid Load...
benzoic_a.cid.n.\ol2 Remove JOHPUR
fum:‘:incz?;::ﬁ::m 0, oM Remove All adipic_acid 100
fumaric_acid HO benzoic_acid 0
oxallc_a.md.n-\oIZ fumaric_acid 0
oxalic_acid

oxalic_acid 0



XD FAV T A A= a3 KEBDOT, HEICEL-T
Conformer Generation CEZD I 7+ X —> 3 A4 T 5

JOHPUR WEAB D = & IEE,

e . N - A7 7Y HHELYY
TYEVEETIZEWA Y HILR VB E OIS SN L -4 B gy — 3§
HEINTW3,

4-acetamidobenzoic_acid 100

4-aminobenzoic_acid 100
4-hydroxybenzoic_acid 100
D-alanine 0
D-glucuronic_acid 0
L-methionine 100
L-phenylalanine 100
L-proline 0
L-serine 0
L-tartaric_acid 0
L-tryptophan 100
L-tyrosine 0
N-ethylacetamide 100
adipic_acid 100
alitame 0
apigenin 100
azelaic_acid 100
benzoic_acid 0
biotin 100
caprolactam 0
capsaicin 100
cholic_acid 100
citric_acid 0
ethylparaben 100

HILRVEED & D BDAZFF DO F EHEN & folic_acid 100
SZOIZERDhNBED, oFFARC IR F 74
EICHI|RFT B,



4 - Conformer Generation
-conformer® £k GEEBEE T < THOK)

« CSD% % - =45 & B ¥ (torsional) T — Xt DB REIBEMED H 5
conformerz £ 5, &L Y &LXE L conformerd 15 H 45 AIBEE,

* DTFERRLTT 74 DERHETHEZTTS &0 MercuryDd A
(S —%—) Zconformerh AN (77 # )Lk T20004)

 Multiple Structures.. 2|45 EEND T &N TZ B,

° %m aad%l_ﬁﬂ“ﬁck )

RIS, #ifFeE N5
DTDAVT F

X — g A5
CENTZE D,




CSD-Particlestc 2> WLTH L - - -

< CSD-Materials }SD-Theory CSD-Particle SD-Discovery CSD Python £

Search
Calculations

l

v v v B4

Polymorph Assessment
Co-Crystal Design

Full Interaction Maps...

Hydrogen Bond Statistics...

Hydrate Analyser...
Solvate Analyser...

Aromatics Analyser...
Conformer Generation...

DASH has moved

I

MOPAC...
UNI Intermolecular potentials...

y+90

z-90

z+90

g = = 4 G g
(x ] 5)

Calculation > BFDH (& s 2k DETE) 1$
CSD-Particles|IC#ZE s F L 7=,
Bravais, Friedel, Donnay and Harker
(BFDH) Crystal Morphology(d. &5 HE
mHfEkE (BFEZ) 7ZiFH o HEiC
EmONE (B = FHL i'g_
Bl mxbmuhEiaE (EEEX) |
EMNMBEUOB Z ENFoNTWS

ETFTDOHD LD IiE@RBIANT CITE
RaN, Bifg s ok, HFES L
DERDNIERETZ 5,

%amtmﬂ%@uwwitﬁxﬁﬁ‘&mm
CENICT T B FDBT. FE&E
ZHET 50 TFOEBRE (FRAKME. lﬁ*
W) ICikFT H7-0. Fai (B
&) @’I‘i’f’f%fiﬁtﬂ‘%if Z DERE
IFEE, (QRE. ParticlesiZIZHT L WLWF
EDEMENTZ )



CSD-ParticlesO Rz L BF L £ 5 |

: . Visual Habitid, fE@RFEO([FEIRILX —%
CSD-Particle =~ CSD-Discovery  CSD Pytt YN e C\if%maaﬁ/'{j{%% I+ 2. T

¢ Morphology > BFDH... Z\}l/:\:—ﬁ‘l' TlIENGEEAFWL, BT

. Slip Planes... @ L F— 75‘\§‘|"§ N5,
Surface Analysis... [ TVisualiser (JEE/XT X —X&) Synthons

- (4 \?F'H%EEVF%) Surface (i'\:z@ HT)
Visualiser  Synthons  Surface

Calculation Settings Lattice Energy Results
(020) \
GIeD) Forcefield CLP e \i‘) 20230906_PIPOXA_autored_a - CLP results (in kJ mol’1)
x Total Lattice Energy -141.014
A Limiting Radius (Angstrom) 30 =
Electrostatic Energy -42.228
(10 Electrostatic Correction  Evjen
van der Waals Energy -61.220
o1 Calculate Hydrogen bonding energy -37.566
020 Convergence
0.00

T -23.54 —

o

E

V2V 2 s
‘H EE / @ H-Bond 3 ’

[}
. Edit > auto editl= & e
%mm@@?ﬂ /j%&bfj;3< t3 T T T T T T T T 9 7 9
- 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
- é: o Limiting Radius (A)

Calculation Converged X



CSD-Particles & (& (

L TL3)

K K

particle-behaviour/

« CSD-Particleld.
YAl 5 Z & T,
_3—

S8 O 3 e B

https://www.ccdc.cam.ac.uk/solutions/by-use-case/understand-

+ H

> =L
=07

WFOZEZIEREL, HELEDRMILRY I %
HEDODREE=XZIZEST A 77T

AA4—=FT

s HEGY —ILERETRIGY —ILEBAEDLE T, ERflTDNFR - (L5

I % TR |

Mz TR L XTI,

ﬁﬁFﬁ@%%muﬁﬁéﬂfﬁA%ﬁ%%m%
HSNBEY T T—XE,
HLTWEd, 97?»@?%7#v74/&—71—zﬁ\
TiLE

oY=

IR DETEEE

L ET,
- M OBREREEDHT 52 £ T [JHH

ICiERZEfFONE T,

mME. FT3E

BNBAT DT

%7 & oadyd

—_—

5T —XAN—X
LT X LHEYE

=

Bx

]2

o

Predict particle facets.

Predict the particle shape by predicting which facets are available.

Visualize surface chemistry and charge.

Communicate the distribution of H-bond donors and acceptors on the surfd
colour-coded graphics. See the potential causes of wettability, stickiness, fl
electrostatic issues easily.

Identify potential slip planes, fast.

Determine mechanical properties and guide formulation choices to support]
tabletting, flow, and milling.

©
=

Evaluate particle surface interactions.

Gain insights into wettability, tabletability, flow, and sticking by understanding
interactions at the particle surface.

Visually map surface interactions.

Calculate and visualize full interaction maps (FIMs) on the surface, showing th
given probe is most likely to interact. Change probes to explore interaction ty
example, assess hydrophilicity with the water oxygen probe, or hydrophaobicit]
carbon.

Understand interactions within the crystal lattice.

Explore system shape and stability and see how internal bonding impacts sur
termination and exposed groups on a given facet.

S
&
@

Determine H-bond dimensionality.

Assess hydrogen bonding dimensionality, and how discreet, 3D, or sheet hydrogen bonding
impacts the mechanical properties of your product.

Visualize surface topology.

See surface roughness in clear, 3D graphics.

Quantify surface chemistry and topology.

Compare facets, particles, or structures easily by quantifying the density of H-bond donor:
acceptors, aromatic bonds, unsatisfied H-bond donors, RMSD, surface area, rugosity,
kurtosis, and skewness.



https://www.ccdc.cam.ac.uk/solutions/by-use-case/understand-particle-behaviour/

CSD-Particles (YouTube 2> L 5Ly - #92%9)

https://youtu.be/E6XxNmMxHdJOI

(& _ _
CSD-Particle
2-minute preview.

Anticipate manufacturing
bottlenecks and guide
formulation decisions.

Watch on 33 YouTube
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CSD-Materials D EE

1. FEIIILER L 7=18 %R

2. D FEMHEAERORIR A~

3. ZR I iEEm DI

4, JHAT L 7-#Ee (EERT YA v d)
FELZ-VLWDIE, EROERBEN AL TH (58
EDHIIZ) EXDHEENBEETHD I L, ERBEEH
MBI RICEYMGEATEET |

(7] : IFER > F Dconformer generation, FIM, Motif, Co-

crystal design, /KZfEE. 7T —XXN—XSHEL L)

HEE
CCOCHEREZSZICWLE LT, TREWLIZEDHYNESD TSI VFE LT,
ILREHRBE SHBBRDPOEELRER - BERE WILERHH LT,
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From data to knowledge

Expenment e
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A s 4 cmramames Ritonmir: An Extraordinary Example of Conformationa
e s Polymorphism .
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s = Abstract
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CLDC

FLWEBEAE T ALY —LA2FEWZHR L, BERFE
zZEFH L &5 | (Figures courtesy of CCDC)




