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Reasons for the Project

* High-quality reference patterns for phase 1D
— Pharmaceutical, forensic, law enforcement

* New crystal structures
— Quantitative analysis
— Bonding and energetics (polymorphs)

« Ambient conditions



17o-Estradiol

Ell-Cranell Alpha and Pantosin
hair loss In men and women



17a-Estradiol




[11bmb_8605.cif] APS11BM|/data/jun13/11bmb_8605.mda|2013-07-10T14:21:08
02-062-3426> C1gH240> - 1,3,5(10)-Estratriene-3,17alpha-diol
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Index the remaining peaks

I-monoclinic (Jade 9.5)
a = 16.082539(13) A

b =7.135217(40) A

¢ = 13.412559(13) A
£=99.3291(7)°

V = 1518.743(21) A3
Z=4
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Relative Cell Parameter

Changes in Reduced Cell Parameters
of beta 170 estradiol with Temperature
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SQR(Counts)

[11bmb_8605.cif] APS11BM|/data/jun13/11bmb_8605.mdal2013-07-10T14:21:08
02-062-3426> C1gH,40 - 1,3,5(10)-Estratriene-3,17alpha-diol
150 02-001-2141> C1gH2402-0.5(H,0) - 17alpha-Estradiol hemihydrate
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Beta 17a-Estradiol Hemihydrate




Hydrogen Bonds In
Beta 17a-Estradiol Hemihydrate

O1-H2.--02 0.975 1.984 2.917 159.6 0.037
02-H22.-045  0.980 1.917 2.885 169.3 0.046
045-H47--01  0.984 1.839 2.7192 162.2 0.054

C14-H7--045 1.099 2.685 3.677 149.8 0.012



Tamsulosin Hydrochloride

Flomax (generic in 2010)
benign prostatic hyperplasia (BPH)



Tamsulosin Hydrochloride




SQR(Counts)

150

100-1

50

Tamsulosin Hydrochloride

[11bmb_3759.cif] APS11BM|marl4/11bmb_3759.mda|2014-03-15T03:39:39

Index with Jade 9.5
P2,

a=7.62980(2)

b =9.27641(2)

c =31.84971(11)
[=93.2226(3)

V =2250.667(11)
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Charge Flipping Result




Tamsulosin Hyvdrochloride, CZ20 HZ29 W2 05 5 Cl1 (1lhmh_3759) Hist 1

Lamhda 0.4137 A, L-5 cycle &76 Obsd. and Diff. Profiles
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Hydrogen Bonds in Tamsulosin HCI

N4-H60.--CI57 3.303
N16-H73.--CI57 3.228
N16-H116.--CI58 3.341
N44-H101---CI57 3.177
N44-H115..-CI58 3.042

N4-H59--011 2.867
N32-H88.--039 3.024

Experimental
116 atoms



Tamsulosin HCI — 2 Molecules

Experimental — rms A = 1.866 A
Red = molecule 1, green = molecule 2 (lower E by ~2.2 Kcal/mole)



Citalopram Hydrobromide
C,,H,,FN,OBr

Celexa
Cipramil
depression



Citalopram Hydrobromide
C,oH>,FN,OBr




[11bmb_3760.cif] APS11BM|marl4/11bmb_3760.mda|2014-03-15T04:38:51

75

SQR(Counts)

50

Index with N-TREOR
P2,/c
a=10.76632(8) A

b =33.07032(19) A

c =10.89320(7) A

B =90.8535(4)°

V = 3878.04(4) A3
Z=8

Solve with DASH

Two-Theta (deg)

25



Citalopram Hydrobromide, CZ20 HZZ F NZ O Br (1llhbmh_3760) Hist 1

Lambda 0.4137 &, L-5 cycle 342 Obhsd. and Diff. Profiles
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Citalopram Hydrobromide




Hydrogen Bonds In Citalopram HBr

N45-H94..-Br50 3.358
N21-H93.-Br49 3.401

Experimental
94 atoms



Citalopram HBr — 2 Molecules

Experimental — rms A = 0.568 A
Red = molecule 1, green = molecule 2 (lower E by ~0 Kcal/mole)



Norgestimate
C23HBlNOB

Ortho-Prefest
oral contraceptive



Norgestimate, C,,H,,NO,




SQR(Counts)

[11bmb_8622.cif] APS11BM|/data/jun13/11bmb_8622.mda|2013-07-11T05:41:35

100-¢

75

50

Index with Jade 9.5
P2,2,2,
a=11.52311(11)

b =16.13044(28)

C = 22.24852(26)
V =4135.39(9)
/=8

Solve with FOX

Two-Theta (deg)



Norgestimate, CZ3 H31 N 03 (1lhmbh_ B5622)

Hist

Lambda 0.4139 &, L-5 cycle 100 Obsd. and Diff. Profiles
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Norgestlmate C23H31NO
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Hydrogen Bonds in Norgestimate

02-H3--051 0.985 2.337 2.7134 103.1
060-H61--0109 0.985 1.724 2.536 137.2

Experimental
116 atoms



Two Norgestimate Molecules

Experimental —rms A = 0.671 A
Red = molecule 1, green = molecule 2 (lower E by ~7.9 Kcal/mole)



Metoprolol Tartrate
(C15H25N03)2(C4H6O6)

selective (3, blocker
hypertension
tartrate = intermediate-release



Metoprolol Tartrate
(C15H25NO3)2(C4H6O6)




SQR(Counts)

[11bmb_4628.cif] APS11BM|apri4/11bmb_4628.mdal2014-04-19T05:01:20

Index with N-TREOR
Pn2;a
a=9.74907(8) A
b = 45.6066(4) A
c = 8.47632(10) A
V = 3768.76(7) A3
Z=4
o succinate superfragment/Li/FOX
N MLJ |
“MWMJ S

Two-Theta (deg)



Metoprolol Tartrate, (C1l3 HZ5 N 03)2 (C4 He Ob), 1llbmb_d46 Hist 1

Lamhda 0.4137 A, L-5 cycle 1692 Obsd. and Diff. Profiles
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Metoprolol Tartrate




Hydrogen Bonds in Metoprolol Tartrate

N16-H104---O46 3.186
N16-H66--045 2.350
N35-H103--044 2.610
N35-H91.-043 2.7120
014-H63--045 2.511
033-H88--043 2.7153
0O47-H101.--O46 2.315
048-H102.--046? 2.157
048-H102.-.-043? 2.764

Experimental
104 atoms



Metaprolol (Tartrate) — 2 Molecules

Experimental — rms A = 1.082 A
Red = molecule 1, green = molecule 2 (lower E by ~0 Kcal/mole)



Pantoprazole Sodium Dihydrate
C,6H14N30,SNa(H,0),

esophageal reflux disease (ERD)
ulcers



Pantoprazole Sodium Dihydrate
Cy6H14N30,SNa(H,0),




“Pantoprazole Sodium Sesquihydrate”

SQR(Counts)

150 -+

[11bmb_4465.cif] APS11BM|aprl4/11bmb_4465.mda|2014-04-11T22:02:58

100 -+

50

Index with Jade 9.5

Pbca

a = 33.4818(4) A
b=17.29377(7) A

c = 13.55931(8) A

V =7851.20(12) A3

Z=16

SA with EXP02013 — 86.5 hr!
AF 1 Na, 2 H,0; void — 4t H,0

Two-Theta (deg)



Intensity

PANTOPRAZOLE _C cycle 1622 Hist 1
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Pantoprazole Sodium Dihydrate

Na53 = 5-coord, BVS = 1.21;: Na54 = 7-coord, BVS = 1.01



Hydrogen Bonds In Pantoprazole

0O55-H87---056 2.730
056-H89---N15 2.933
056-H90--N6 2.853
058-H93:--039 2.601
058-H94--N32 2.824

Almost-converged DFT
94 atoms



Two Pantoprazole Molecules

DFT —rms A = 1.655 A
Red = molecule 1, green = molecule 2 (lower E by ~1.0 Kcal/mole)



Tenofovir Disoproxil Fumarate
C19|_|31|\|501O|:)(|_|C4H204) (CHBOH)OS

Viread
HIV/AIDS



Tenofovir Disoproxil Fumarate




SQR(Counts)

[11bmb_3679.cif] APS11BM|feb13/11bmb_3679.mda|2013-02-21T16:45:28

100-1

75

50

Index with DICVOLO06

P2,2,2

a=18.2377(4) A

b =35.4772(7) A
c=9.7470(1) A

V = 6306.54(17) A3

Z=8

CSD/cell - DUXSEV (150K)
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Intensity(Counts)

[DUXSEV.raw]
[11bmb_3679.cif]l APS11BM]|feb13/11bmb_3679.mda|2013-02-21T16:45:28
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Tenofovir Disoproxil Fumarate, 1llbmh_3679 Hist 1

Lambda 0.4139 &, L-5 cycle 495 Obhsd. and Diff. Profiles
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Tenofowr DISOprOXII Fumarate




Two Tenofovir Disoproxil Molecules

g\
A

Experimental — rms A = 3.008 A
Red = molecule 1(lower E by ~3.2 Kcal/mole), green = molecule 2

-




Telaprevir
C36H53N7O6

Robert Papoular
Leon Brillouin Laboratory
Incivek and Incivo
Hepatitis C



Telaprevir, C;;H:3N-Oq
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SQR(Counts)

Telaprevir, C;;H:3N-Oq

[11bmb_8616.cif] APS11BM|/data/jun13/11bmb_8616.mda|2013-07-11T00:30:01

125

100 -

75

25

Index with Jade, N-TREOR, DICVOLO06
P2,2,2,

a=37.6255(4)

b =19.3589(2)

c = 10.5602(1)

V =7702.64(14)

=8

Solve with FOX

Two-Theta (deg)



LELAPEEVIR — RIETWELL Hist 1

Lambda 0.4139 &, L-5 cyole 3723 Obhsd. and Diff. Profiles
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Hydrogen Bonds In Telaprevir

N9a-H21a---O8b 2.970
N100b-H101b---O6a 2.969

Experimental
204 atoms



Two Telaprevir Molecules

Experimental — rms A = 3.216 A
Red = molecule 1, green = molecule 2 (lower E by ~xx Kcal/mole)



Bortezomib
C19H25BN4O4

Joel Reid
Canadian Light Source
\elcade and Bortecad

multiple myeloma



Bortezomib, C,,H,:BN,O,




SQR(Counts)

[11bmb_8602.cif]l APS11BM|/data/jun13/11bmb_8602.mda|2013-07-10T11:32:50

100-1

75

50

25

Index with Jade and DICVOLO06
P2,

a=19.6961(8)

b =10.7089(6)

c = 14.8652(6)

B =104.320(4)

V = 3037.99(24)

Z=6

Solve with FOX (PO)/Forcite

T T T T T T T T T T

Two-Theta (deg)



Bortezomibk, C19 H25 B N4 04, 1lbmh_860Z2 Hist 1

Lambda 0.4139 &, L-5 cycle 417 Obsd. and Diff. Profiles
| I l l I I | I |
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Bortezomib, C,,H,:BN,O,




“Atazanavir Sulfate”
C3gH53NgO7(HSO,)

Reyataz®
HIV



Atazanavir, C;gH:,NO-

" y A




SQR(Counts)

[11bmb_8604.cif] APS11BM)|/data/jun13/11bmb_8604.mdaj2013-07-10T13:16:39

Index with Jade 9.5

P2,

a =15.33431(8) A

b =5.90392(3) A

c =21.56869(9) A

B =96.2922(4)°

V = 1940.91(2) A3

Z=2

US Patent 2011/0124689 Form A
m V = 2150(2) A

T t—T1 t+ 1 ¢t 1 v 1 °t 1 t T 1 T ‘t T ¢t T 1 T ‘t T 1+ T ‘1 T 1 1
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Two-Theta (deg)




Atazanavir, C38 HS5Z N6 07 (1lbmb_8604) Hist 1
Lambda 0.4139 &, L-5 cycle 265 Obsd. and Diff. Profiles
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Atazanavir (free base)

L =




BFDH Morphology of Atazanavir
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Paliperidone Palmitate
C39H57FN4O4

Invega® Sustenna®
antipsychotic



Paliperidone Palmitate




SQR(Counts)

[11bmb_0176.cifl APS11BM|marl5/11bmb_0176.mdal2015-03-14T00:08:17

2501

200-+

[y

[

o
|

100-1

50

Index with Jade 9.5
P2,/c (racemate)

a = 34.4294(6)

b =10.0957(1)

¢ = 10.9056(2)

B =94.451(1)

V =3779.20(10)
Z=4

Solve with FOX — dihedral restraints

T T T T T T T T T

Two-Theta (deg)



Paliperidone palmitate, C39 HS57 F N4

04

(11kmb_0176)

Hist 1

Lambda 0.4133 &, L-5 cycle 533 Obsd. and Diff. Profiles
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done Palmitate

Iperi

Pal




Bimatoprost
CasH3NO,

Lumigan — glaucoma
Latisse — lengthen eyelashes



Bimatoprost




SQR(Counts)

[11bmb_8617.cif] APS11BM|/data/jun13/11bmb_8617.mda|2013-07-11T01:21:57

75

50

25

Index with DICVOLO06
P2,

A =32.4117(15) A

B =5.04699(16) A

C = 32.7764(20) A

B =118.952(4)°

V = 4691.6(4) A3

Z =8l

Solve with FOX

T T T T

Two-Theta (deg)



Bimatoprost, CZ5 H37 N 04, 1lhmb_8617 Hist 1

Lambda 0.4139 &, L-5 cycle 216 Obsd. and Diff. Profiles
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Bimatoprost




Hydrogen Bonds In Bimatoprost

N160-H198.--0O97 3.193
028-H65---029
029-H66---028 3170

030-H67--0231

0231-H268.--030 3181
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