CrossFire databases

¢+ Based on the most complete databases of organic and
Inorganic chemistry handbooks — the Beilstein and the
Gmelin handbooks

Database Content

CrossFire Beilstein Organic chemistry from key
journals (1771-) and patent
documents (1886-1980)

CrossFire Gmelin Inorganic and Organometallic
chemistry (1772-) from key
journals

¢
|
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Bellsteln

¢+ Based on the famous "Bellstein’s Handbuch der
Organischen Chemie”

¢ Covers the literature all the way to the beginning of
organic chemistry (1771-)

+ Original classification by compound class (System
Numbers), includes physical data for all compounds

+ The largest database for experimental physical,
spectroscopic, chemical and biological activity data
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Gmelin

+ Based on the famous "Handbuch der Anorganischen
Chemie”

¢ Covers the literature all the way to the beginning of
Inorganic chemistry
¢ Originally organized by elements

+ The largest database for experimental data for
ceramics, nanocrystals, clusters, complexes

¢+ Complementary to Bellstein
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Division of labor
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+ Between 1771-1989, all elements of the periodic table
were included in Beilstein. After 1979, only the
elements in white are included — the remaining
elements are covered in the Gmelin database.

+ As such, organotransition metal compounds and
g/omplexes can be found in Gmelin.
4
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Data avallable on substances

[x)

Field Availability List 31-40 of 52

Field Availability List 1-10 of 52
Code Field Mame Qe
PHARM Bioactivity: Pharmacaological Data  |632
ECT Ecological Data: Ecotoxicoloogy 29
ECA Ecological Data: Exposure 4
Assessment
ECC Ecological Data: Concentration in - |81
the Environment
ECTD Ecalogical Data: Transpart and 4
Distribution
BIOD Ecological Data: Biodegradation 11
ECDH Ecalogical Data: Abidtic 2
Diegradation, Hydralysis
RX Reaction 33
CDER Derivative 1
CNF Confarmation 1
Field Availability List 11-20 of 52
Code Field Mame Qce.
DA Interatomic Distances and Angles |2
MP helting Paint 46
CRYPH Crystal Phase 10
CSYS Crystal System 1
CSG Space Group 2
CDEN Density of the Crystal 8
BP Boiling Paint 1
LIOPH Liguid Phase 1
CRT Critical Temperature 1
VP apour Pressure 1
Field Availability List 21-30 of 52
Code Field Name acce
DEN Censity of the Liguid 2
MEC Mechanical Propedies 1
SDIF Self-diffusion 1
HFUS Enthalpy of Fusion 7
OTHE Other Thermochemical Data 1
oPT Optics 2
ORP Optical Rotataory Power 1
NMR MR Spectroscopy B4
IR IR Spectroscopy 34
RAMAN Raman Spectroscopy 8

Code Field Mame Oce
uv LWiIS Spectroscopy 16
LUM Luminescence Spectroscopy 1
HU Fluorescence Spectroscopy 4
MS Mass Spectrometry 10
ELCB Electrachemical Behaviour 1
DE Dissaociation Exponent 148
POT Electrochemical Characteristics 1
FINFO Further Infarmation 1
SLB Solubility (MCS) 111
SOLM Solution Behaviour (MCE) 44
Field Availability List 4150 of 52

Code Field Mame Qee.
POW Partition octan-1-oltwater (MCS) 8
LVSM Liguidisapour Systems {(MCS) 11
CPEM Complex Phase Equilibria (MCS) 1
LLSM LiguidfLiguid Systerms (MCE) 36
LSSM LiquidiSalid Systems (MCS) 14
TRAM Transport Phenomena (MCS) 9
ENEM Energy Data (MCS) 7
ADSM Adsorption (MCS) 11
ASSM Association (MCS) 64
USE Uge &
Field Availability List 5152 of 52

Code Field Mame Occ.
EXTID External Identifiers 1
CNR Reference 792
Reaction 1 of 335
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Did you know that...

+ In Crossfire, you can search for

= only crystalline substances
e or only compounds that have a melting point above 100 °C

e or for compounds for which X-ray structures have been
obtained

= compounds for which both H and 3C NMR spectra
have been obtained

= compounds containing exactly one sulfur atom, or more
than six carbon atoms, etc.

+ and that it is possible to sort data by e.g. biological
activity

¢
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Reaction searches

+ a very versatile tool in CrossFire

+ allows user to define reactants, products, and
atom connectivities between them

+ results can be sorted according to
7 yleld
= Solvent

¢
|
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Example search 1: brominated

?" MDL CrossFire Commander - [Query for Server default]
eﬁ‘ File Edit Task Miew Options Query Help

Search Figld Mame in Hierarchy: z
| >| _Fird |
Predefined Search Forms | Hitzets I
Cueries |

[E1- Beilstein] 2008/04)

7)- Basic Indexes

- Bibliographic Infarmation

- Substance |dentification

- Chemical Properties

- Physical Properties

- Pharmacologizal and Ecologic.
- External |dentifiers

1 | M

¥ Show Help for Search Fieldz

E MDL. CrossFire Commander

Query iy Open Queny Query | Print Quen | Clear Query

alrenes

UL Results | Reports

adify Alert | Cre.

=1olx]
=181x]

Query Builder  ? [Search in: Beilstein[2008/04)

total charge = 0, radicals = 0, components =1, noimpl. ring closures, no isctopes, no 13T

GH*

Br

\

/

r Free Sites: r Shereo: 5
[" hetero atoms ot = .
[ all atoms

r Search: ralin Allow
% asstucture [ salts
" as reactant r addl. rings
o [ isotopes

ag product I charges
0 az reagent/ [ radicals
ag catalyst! [ mistures
53 salvent [T relat. Markush

Clear Structure |

Extended Optionz |

Iand v[ Search All Text 2

v Truncate. .. I

Clear Text I

|
Iand v[ Search Fields 2

Advanced Search |

=

Clear Table W I

<-- Select (and edit) Search Form, Search Field, Guery. or Hitset from left box and append to queny

Search Context | Substances

| StartSearch

|For Help, prass F1

fidle




Use of generic groups

¢ Click on atom in CrossFire editor

¢ Scroll down the list to Generics...
+ A wide selection of different types of generics pops up

_ _ ATOM GROUP
S ShLel Fredefined: Fredefined:
Br [E1 - Br [E] -] A_[AH G [GH AOX [AOH
H n qQ [QH G* |GH= CYC[CYH
Exclude atom | 0 M |MH CBC |CEBH
N = X [XH ACY [ACH CHC [CHH
Free Sites; IEI H-count Min: I Free Sites: ID B H-CDLE ABC | ABH CAL |CAH
A (& H-court bax: I E S H-co Cl AHC | AHH CELCEH
Walency: | o Elt Walency: | E B ALK |ALH ARY | ARH
. - mg Lopology: . - R AEL |AEH HAR | HAH
Chags: | [ingorchain =] chags [ [ring 4 AYL [AYH CXX |CXH
Mass: Ix E Reset | s I“ E Uzerdefined: Uzerdefined:
Radicat [+ [ = Radicat [+ [ : '
= Aftachments. .. | = ATTEeT A IEI E G IEI E

[T Setto Cument [T Set User Defined

[ Set to Cument

[ Set User Defined

Help |

[ ox ]

Canicel I

[ ok ]

Cancel |

Help

)
|
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[T Exclude Selected Atom List

Cancel |

Help
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Use of predefined groups

+ Predefined group generics: G, GH: Any group (H: Hydrogen is
also allowed)

¢ G*, GH*: Any group with ring closure

+ Further refinements are possible, for example:
= ACY, ACH: acyclic

e ABC, ABH: carbon chain acyclic
e AHC, AHH: heteroatom-containing acyclic

= CYC, CYH: cyclic

¢
|

CHC, CHH: heterocyclic
HAR, HAH: heteroaryl
ARY, ARH: Aryl

CAL, CAH: cycloalkyl
CBC, CBH: carbocyclic
CXX, CXH: cyclic,no C

UNIVERSITY OF [YVASKYLA

Generics
ATOM GROUP
Predefined: Predefined:
A |AH G GH ADX (ADH
Q |0QH G* |GH= CYC (CYH
M |MH CBC (CBH
% |®H ACY (ACH GHC |CHH
ABC |ABH CAL (CAH
AHC |AHH CEL (CEH
ALK (ALH ARY |ARH
AEL (AEH HAR (HAH
AYL (AYH CXX |CXH
I zerdefined: I zerdefined:
Nole af @

[T Exclude Selected Atam List

Cancel | Help
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Example search 1: results

Search status Report: Automatic Query ¥ariation

=101 x|

Presvious | [ et |

=

'our recent zearchlez] had the following results: Hitzet Family [2 of 2]:
Ho. |Select| Hitzet Hit= Context Database Query Options
total charge = 0, radicalz = 0, components =1, no
impl. ring closures, no izotopes, no IST
GH
/ i1}
1 ¥ Qo2 Z2|Substancez |Beiltein(2008/04) original etructure
2 | ;tcp L Substances |Beilztein2008/04) zame structure e esalle o
firzt rezult atomsz
3 | ;tcp U Substances  |Beilztsin2008/04) zame structure zubstructure 2earch
firzt rezult

Cancel |

[-
To Repart | Wig I

T CUrr nNino 9o



Results in grid format

:? MDL CrossFire Commander - [Beilstein{Z008,/04):002 Substance 1 of 2] ;lglil
&5 e Edt Task ¥ew Options Window Help ==
r MDL. CrossFire Commander Query [UEENEN Reports | Alerts | AutoHom Substances: hit 1 of 2

Print Hits g Grd B List 3| Get w| Sot Hitz | | Export Hits w
melin{2008/03] (. _ . - =
&) Beilstein(2008/04] Hit 1 BRN=1857014 CoH11Br Hit 2 BRMN=2519178 C1zH178r
Saved Hitzetz/dlert Hitzets
E1- Session Hitsets
-- 3: Q071 [2 Substances)
#- @: Q02 (2 Substances]

Br

A

N
‘ e
/
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B2 MDL CrossFire Commander - [Beilstein{2008,/04):002 Substance 1 of 2]
ﬁ‘ File Edit Task WYiew Options Window Help

z‘- MDL. CrossFire Commander

Query QLGS

Reports | Alerts | AutoHom

" Export Hits | Copy to Feport w |

=1ol ]
=l %]

Substances: hit 1 of 2

istary | Print Hitz| [4] 4 [ B[ M|

- Gmelin[2008/03)
() Beilstein[2005/04)
i Saved Hitsets/blert Hitzets
[} Session Hitsets
[ 0: 001 (2 Substances)

- @: Q02 (2 Substances]

| |

& |

Substance Identification

Beilstein Registry Murmber

Beilstein Preferred RM

CAS Registry

Mumber

Chemical Mame

Autoname 1-Bromo-2-isopropyl-benzene
Linear Structure Farmula CaHyCgHaBr

Molecular Formula CgH4q4Br

Molecular YWeight 189.09

Type of Substance isocyclic

Beilstein Reference

1857014

7073-94-1

7073-84-1
1-hromo-2-{isopropyhbenzene
1-hromo-2-iosopropylhenzene
1-hromo-2-iso-propylbenzene
1-hromo-2-isopropyl benzene
1-bromo-2Z-isopropylbenzene
2-Bromo-1-isopropylhenzene
Z-bromo-iso-propylbenzene

Field Availability List 1-10 of 13

Coade Field Mame Oce
RX Reaction 159
P helting Foint 2
BP Buoiling Point 20
DEN Density of the Liguid 3
HFUS Enthalpy of Fusion 1
OTHE Other Thermochemical Data 1
Ri Refractive Index il
NMR MMR Spectroscopy B
Jiid IR Spectroscopy 1
Ms Mass Spectrametry 2
Field Availability List 11-13 of 13

Code Field Mame Oce
FINFO Further Information 1
EXTID External [dentifiers 1
CNR Referance a5

5-04, 0-05-00-00395, 3-05-00-00887, 4-05-00-00994, 6-05

—i5i

EBr

4l e

|For Help, press F1

fidle
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To view reaction schemes, tick
"Structures included”

22 MDL CrossFire Commander - [Beilstein{2008,04):002 Substance 1 of 2] 100 x|

ﬁFile Edit Task | Yiew Options Window Help ==l

= . Grid Wiews | Lisk Yiew F4
r“ MDL Cic v Open Hitset in Grid Yiew BTN | IS

Query MGG Substances: hit 1 of 2

Print Hi Grid BB || List (5| Get w| Sort Hits | Ca Expart Hits | Copy to Report w

* Al Fields

* Gn?elin.[2DDBx'DB] Identification Data only g ] 2|
= Bl3||ste|n[2DDBHD4] Hit anly tion 1 Br
gavgd HI'_:_SEtS' Select User Wisw b JEFS 1
= "SEI?ED‘TS[? Define User Yiew. .. 85
- Q: Q02 [  Highlight Hit Terms
Selected Hits anly
Goto Hit p | 108006

1236613 isopropylbenzene
1857014 1-bramo-2-{isopropylhenzene
1858096 4-isopropyl-1-hramobenzene

All Reactions 33

Substance as Reackant anly Preparation
* Substance as Product only acetic acid

iran-powder

Update Dates included ioelie
v Field Availability included br_Dmine

Field Availability in separate window... FS click here

Sty I (AT 2 1740305, Journal; Lamneck; JACEAT, Journal ofthe American Chemical Society, T6; 1954, 1106, DO 10.1021/ja01633a051; 1S5M: 0002-7863.
v Show Tree Yiew F3
v Show Status Bar

il 7T ' eatats T '

B
N
/
\
/
||

[ ficle: IALL: Substance as Product v




Scroll down or click in the Field
Availability box to browse physical data

EG MDL CrossFire Commander - [Beilstein{Z008,/04 ):002 Substance 1 of 2]
&5 Fl= Edb Task View Options Window Help

ﬁ MDL. CrossFire Commander

g

Gmelin(2008/03)
Beilstein(2008/04)

- Saved HitzetsAlert Hitsets

E| Session Hitzets

Ref. 2

Reports| Alerts | AutoHom

d || List ] Get it H

it |
1142854, Journal; Dreishach; Martin; IECHAD; Industrial and Engineering Chemistry; 41; 1949; 2876, IS5M: 0019-7866.

Boiling Point 1-10 of 20

=10l x|
=181 x|

Substances: hit 1 of 2

- 3 Q07 [2 Substances) WALLIE (BF} Fressure (.Py  |Entry Date MNote |Ref.
- Q: B02 (2 Substances] ||C Torr _
210,32 TEO 1
30 18 2
71-72 3 3
210.2 TBO 4
1317 759 5
1451 1238 5
1758 M55 5
1837 a07.5 5
205- 207 T40.6 1 5
2108 T46 7
MNote 1 fluessia.
Ref. 1 1740305, Journal; Lamneck; JACSAT, Journal of the Ametican Chemical Society; 76, 1954, 1106, DO 10.1021/ja01633a051; IS5SM: 0002-7863.
Ref. 2 1740535, Journal; Crawford; Stewart, JCSO0AY; Journal ofthe Chemical Society, 1952; 4443 4445 DOl 10.1039/jr9520004443; IS5M: 0368-17649.
Ref. 3 1625141, Journal; Brown et al ; JACSAT, Journal of the American Chemical Saciety; 79; 1957, 1897 1800, DO 10.10214a01565a0345; ISSR: 0002-7E63.
Ref. 4 1142854, Journal; Dreishach; Martin; IECHAD; Industrial and Engineering Chemistry; 41; 1949; 2876, IS5M: 0019-7866.
Ref. 5 1142898, Journal; Dreishach; Shrader; IECHAD; Industrial and Engineering Chemistry; 41; 1849; 2879, DOI: 10.1021/ie50480a054, IS5K: 0018-7864.
Ref & 1517778, Journal; Fileti; GCITAS; Gazetta Chimica ltaliana; 16; 1886; 114, |SEN; 0016-5603.
Ref. 7 4355447, Journal; Kiersznicki et al., ZNSCAM, Zeszyly Maukowe Folitechniki Slaskiej, Chemia; 40, 1967, 113,117,118, IS8M: 0372-9454,
Boiling Point 11-20 of 20 &l
VALLIE (BF) Pressure (P Entry Date Mote |Ref.
[o] Tarr
108-110 24 1
62 4 2
83-85 10 3
a7 14 4
84 - 86 17 5
208- 210 760 3
76-82 10 7
90- 93 18 g
208- 211 755 9
l 3] [ 14 10 =l
|For Help, press F1 fidle |ALL: Substance as Product v




... €.g. NMR data

5@ MDL CrossFire Commander - [Beilstein{Z008,04):002 Substance 1 of Z] - |EI|5|
ﬁ‘ File Edit Task Wiew Options Window Help - |ﬁ||5|

ﬁ MDL. CrossFire Commander

e | Print Hit

Substances: hit 1 of 2

iy E;ﬁl';ﬁg%%’;ﬂl NMR Spectroscopy 1 of 6 @l
. Saved Hitsets/lent Hitsets Description Cherical shifts
- Session Hitzets Mucleus 1H
- @: 001 [2 Substances) Solvents cDciz
- @: Q02 [2 Substances] | Frequency 300 MHz
Ref. 1 6632244; Journal; Fey, Matalie; Howell, James A, 5.; Lovatt, Jonatham D.; Yates, Faul C.; Cunningham, Desmond, McArdle, Patrick; Goltlieh, Hugo E.; Coles,
Simon J.; OTARAF; Dalton Transactions; English; 46; 2006; 5464 - 54745 DOl 10.1038/h610123b; ISSM: 1477-9226. J
NMR Spectroscopy 2 of 6 a0
Mucleus 1H
Coupling Muclei 1H
Solvents cooI3
Frequency 300 MHz
Ref. 1 6632244; Journal; Fey, Matalie; Howell, James A 5.; Lovatt, Jonatham D.; Yates, Paul C.; Cunningham, Desmond, McArdle, Patrick; Goltlieh, Hugo E.; Coles,
Sirmon J.; DTARAF, Dalton Transactions; English; 46; 2006; 5464 - 5475 D0l 1010390061 0123k; 1IS5R:; 1477-9226.
NMR Spectroscopy 3 of 6 a0
Description Chemical shifts
Mucleus 13
Solvents cooI3
Freguency 75 MHz
Ref 1 6632244 Journal; Fey, Matalie; Howell, James A 5 ; Lovatt, Jonatham D Yates, Paul C.; Cunningham, Desmond, McArdle, Patrick; Goltlieh, Hugo E.; Coles,
Sirmon J.; DTARAF, Dalton Transactions; English; 46; 2006; 5464 - 5475 D0l 1010390061 0123k IS8R 1477-9226.
NMR Spectroscopy 4 of 6 @l
Description Chemical shifts
Mucleus 13
Solvents [ nla k]
Freguency 100 MHz
Ref. 1 6633317, Journal, Sugiura, Hiroki; Sakai, Daisuke; Otani, Harunori; Teranishi, Kazuhiro, Takahira, Yusuke; Amemiya, Ryo; Yamaguchi, Masahiko; CMLUTAG,
Chemistry Letters; English; 36,1, 2007, ¥2- 73, DOL 101 246/c).2007.72; IS5M: 0366-7022.
NMR Spectroscopy 5 of 6 a0
Description Chernical shifts
Mucleus 1H
Solvents henzene-d&
Freguency 400 MHz
| |+

N

|For Help, press F1 fidle ILL: Substance as Product




i@ MDL CrossFire Commander - [Beilstein{2008,/04):002 Substance 1 of Z] - |EI|1|

ﬁ File Edit Task Wiew Options Window Help _|5’|l|
- i epo e olom ubstances: hit 1 ol
l'... MDL. CrossFire Commander Reports| Alerts | Autol Sub hit 1 af 2
| Pririk Hi j :
- Gmelin[2008/03) Freguency 400 MHz =
g- Beilstein2008/04)
- Saved Hitsets/Alent Hitsets Ref. 1 6633317 Journal; Sugiura, Hiroki; Sakai, Daisuke; Otani, Harunor: Teranishi, Kazuhiro; Takahira, Yusuke; Amerniva, Ryo; Yamaguchi, Masahiko; CWMLTAG
E"'SF“'C'“H“SE‘S Chemistry Letters; Enalish; 36; 1; 2007, 72 - 73, D06 10.1246/c1.2007.72; ISSM; 0366-7022.
G: 007 [2 Substances) .
% Q: Q02 (2 Substances] | NMR Spectroscopy 6 of 6 @l e
Mucleus 1H
Coupling Muclei 1H
Salvents henzene-df
Freguency 400 MHz _|
Ref. 1 6633317, Journal, Sugiura, Hiroki; Sakai, Daisuke; Otani, Harunari; Teranishi, kazuhiro, Takahira, Yusuke; Amemiya, Fyo; Yamaguchi, Masahiko; CMLTAG;
Chemistry Letters; English; 36; 1; 2007, 72- 73, D0OL 10.1246/cl.2007.72; IS5N: 0366-7022.
IR Spectroscopy 4@l B
Description Spectrum
Ref 1 5205021, Journal; Stoldt; Turk; JOCEAH; Journal of Organic Chemistry; 34; 1969; 2370; DOL 1010215001 260a026; ISSH: 0022-3263.
Mass Spectrometry 1 of 2 ﬁl ] |
Fef. 1 4462746, Journal, McLafferty, AMCHAM, Analtical Chemistry, 34, 1962, 16,23, D0 101021730601 814a004; 1IS5M: 0003-2700.
Mass Spectrometry 2 of 2 ﬁl ] |
Description electran impact (EN
spectrum
Ref 1 6633317, Journal; Sugiura, Hiroki; Sakai, Daisuke; Otani, Harunari; Teranishi, kazuhiro; Takahira, Yusuke; Amemiva, Byo; Yamaguchi, Masahiko; CMLTAG;
Chemistry Letters; English; 36; 1; 2007, 72- 73, D0OL 10.1246/cl.2007.72; IS5N: 0366-7022.
Further Information 4@l B
Description Further information
Ref 1 4462746, Journal; McLafferty; AMCHAM: Anaktical Chemistry; 34; 1962, 16,23, DOL 1010217ac60181a004; ISSM: 0003-2700.
Fef. 2 4584513, Journal, Brown, Wirkkala, JACSAT, Journal of the American Chemical Society, 88, 1966;1453,1455, DO 10.1021/ja00959a024; 155M: 0002-7863.
Ref 3 4588102 Journal; Schwab; Mandre, ZPCFAX, Zeitschrift fuer Physikalische Chemie (Muenchen, Germany; 47, 1965, 337, IS5N: 0942-9352
External Identifiers A B
CAS Registry Mumber TO73-94-1
IMCHI Cade LECYCYHAEJDSIL-LIHF FFAQY AR
Reference 1 of 85 & B
68369, Journal; whitesides G.M. et al,; JACSAT, Journal ofthe American Chemical Society; Enalish; 96, 17,1974, 9398 - 9407, DOL 10.102105a008248014; 1IS5M:
d |+ 0002-7863. =
[Fer Help, press F1 fidle lBLL: substance as Product 4




Expanding the query

+ If we are only interested in this specific structure, we can allow
other halogens besides Br

¢+ X defines any halogen

Eﬁtructure Editor - [Query for Server default]

iﬁile Edit Task Wiew Options Editmode Query Mindow Help
[colnfslel=fi =] —=[=l=fW"— = Bolo[o|olo]a]
EE R T

l? total charge = 0, radicals = 0, components = 1, no impl. ring closures, no izotopes, no IST

|ele 2]z |@]s ]|k

e
¢ ~
I

UNIVERSITY OF JYVASKYLA
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Example search 2. More
results this time

Search Status Report: Automatic Query Yariation

Y'our recent zearchles] had the following results:

=101 x|

Hitzet Farmily [3 of 3]; Previl:uusl [ ext |

=

Ho. |Select| Hitset

S

Hits Context Database Query Options
total charge = 0, radicalz = 0, components =1, no
impl. ring clozures, no isotopes, no I1ST
GH
1 ¥ o3 17|Substances  |Beilstein(2008/04) /

original =tructure

~

=top after
firzt rezult

Substances

Beilztein(2003/04)

zams structure

free gite= on hetero
atoms

.

=top after
firzt rezult

Substances

Beilztein(2008/04)

zame structure

subatructure search

Cancel |
U

[
To Report | | W e I




Example search 2: results

&% MDL CrossFire Commander - [Beilstein{2008,04):003 Substance 1 of 17] _ Ol x|
ﬁ File Edit Task Wew OCptions Window Help _&] x|
fll‘ MDL. CrossFire Commander Reports| Alerts | AutoHom Substances: hit1 of 17

Frint Hits g Grid B

[#- Grmelin[2008/03)
- Beilstein[2008/04)

- Saved Hitssts/dlert Hitsets

I Gession Hitsets
¥ @ @07 (2 Substances)
;02 (2 Substances)
- Q: Q03 [17 Substance:

Hit1 BRMN=1857012 CaH11F

Hit 2 BRMN=1857013 CaH11Cl

Hit 3 BRM=1857014 CaH11Br Hit 4 BRMN=2351872 CaH11l

4 |

|For Help, press F1 ficle: (GRID

A




Example search 2: resu

:f MDL CrossFire Commander - [Beilstein{2008,04):003 Substance 14 of 17]

Its

ﬁ‘ﬁile Edit Task “iew Options Mindow Help
r‘ MDL CrossFire Commander

| Print Hies| 14 410 [ P
[ Gmedn[2008/03)
- Beilstein[2008/04)
- Saved Hitsets/Alert Hitsets
B Session Hitsets

-- G Q01 [2 Substances)
- 0: Q02 [2 Substances)
+-Q: Q03 [17 Substance:

Hit 13 BRM=8832356 C11H1510

Tl

=0l
== x|

Substances: hit 14 of 17

Hit 15 BRMN=8832524 C12H17I0

< | ]

Hit 16 BRMN=93288238 C1zH17|

A

/

|For Help, press F1 fidle
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Expand the hit of an interesting
compound...

£ MDL CrossFire Commander - [Beilstein{2008,04):003 Substance 14 of 17] Ol x|
ﬁ File Edit Task Wiew Cptions Window Help _18] x|
a MDL. CrossFire Commander Query JGCEEUEE Reports| Alerts | AutoHom Substances hit 14 of 17

e | Print Hitz| 144 4 0 [ Ml <= | | Wiew |5 )| Grid B[ List B| Get w| Sort Hits | Copy || Expart Hitz w| Copy to Report |
Grelin(2002/03 q q . ; = =
[ ] Substance Identification Hitset Famlly| ] |

E| Beilstein[2008/04] — -
Saved Hitsets/8lert Hitsets Beilstein Registry Mumber  ilErsEY

- Session Hitsets Chemical Mame 2-indo-3-(1-methylethyliacetophenane
[ : 01 [2 Substances] Autoname 1-i2-10do-3-isopropyl- phenyl-ethanane
#- 0: Q02 [2 Substances) Linear Structure Farmula CqqHq3I0
- @: Q03 (17 Substance: | Molecular Formula CqqHqzI0
hlolecular Weight 288128
Type of Substance isocyelic

BRMN=8832357

A

/

Field Availability List 1-7 ﬁ| D
Code Field Mame Oce.
RX Feaction 1
CPD Crystal Property Description 1
NMR MMR Spectroscopy 3
ir IR Spectroscapy 1
MS Mass Spectrometry 1
‘I I —’I FXTIN Futernal Inentifiers 1 LI
|For Help, press F1 fidle 4




... to see how the compound was made

S8 MDL CrossFire Commander - [Beilstein(2008,04):003 Substance 14 of 17] =10l x|

&5 File Edt Task Wiew Options ‘Window Help

E MDL CrossFire Commander

| Print Hitz | 141 41 » | M

& |

INETEY

Query Results Reports| Alerts | AutoHom Substances: kit 1 of 2

[ Gmelin(2008,/03]
[l Beistein[2008/04]

- Session Hitsets

4]

i Gaved Hitsets/Alert Hitsets

0: Q01 [2 Substances]
[: Q02 [2 Substances]
: @03 [17 Substance:

Reaction
Reaction ID
Reactant BRMN

Froduct BRM

Mo. of Reaction Details
Reaction Classification
Product BRM

Yield

Find similar reactions

| Export Hits w| Copy to Report wr|

Bl ==
8834132
1857014 1-hromo-2-{isopropylihenzene
741857 AN
8832357 2-iodo-3-(1-methylethyl)acetophenone
1
FPreparation
8832357 2-iodo-3-{1-methylethyl)acetophenone
31 percent
click here _|

Mote 1
Ref. 1

Multistep reaction.
6288716, Journal; Hirt, Urs H.; Schuster, Martin F. H.; French, Andrew M. Wiest, Olaf G, \Wirth, Thamas; EJOCFK; European Journal of Qrganic Chemistry; English;
2001; 1569 - 1580; ISSN: 1434-193K

RXID=8834132

Feactatl

Feactmtz

|F0r Help, press F1

I

ficle: |ALL: Substance as Product




Avoid overexpansion

—Free Sites: —————— ~ Stereo: 2
[~ heteroatoms | | [Cq =
v :all stoms —

— Search: el 2l "
% az zstructure v zalts
" az reactant v fa'j':"' firgs

v lzotopes
" az product W chages
& azreagent/ W radicals
as catalypst/ I mistures

az zolvent T relat Markush

¢
I
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The search program and the
database can handle 23235 hits

— but can you?

Search Status Report - 0] =|
Tour recent searchies] had the follmwing rezults: Hitzet Family [4 of 4): F'revi-:uusl i [ |
[
Ho. |Select| Hitset Hits Context Databasze Cuery Options
impl. free sites
GH
1 v e 23235 |5ubstancez  |Beiktein{2002/04) / original tructure

/

¢

UNIVERSITY OF JYVASKYLA

© Petri Pihko 2008




Restricting the compound by
data

¢ CrossFire allows users to search for
compounds that fulfill specific search criteria:

= Only compounds for which pharmacological or
bioactivity data has been obtained

= Only crystalline compounds
= Compounds with only one nitrogen
= elc.

a

NIVERSIT
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Search Fields

;G MDL CrossFire Commander - [Query for Server default]

& Fle Edit Task Yiew Options

E MDL CrossFire Commander

Open Query| 5

Query History

Search Field Mame in Hierarchy: Ef

- Fincd I
Predefined Search Forms | Hitzets |
Queries I

[=1- Beilstein[2008/04)

Basic Indexes

Bibliographic: Information
Substance | dentification
Chemical Properties

Physical Properties
Pharmacological and Ecologic.
[ External [dertifiers

| |

W Show Help for Search Fields

I

ILuerny

Query Help

BIEL'I Results | Reports | Alerts | Autohom

Prink Query | Clear Query Madify Alert Start Search

~lol x|
N

Query Builder ? [Search ir: Beilstein[2002/04)

- -  Free Sites: ~ Stereo: 5
impl. free sites I|: hﬁtero atems = —
. v all atoms
1. Click on + to expand the Seuch—— ol
2z stucture gsadl‘tjsl )
. . - v addl. rings
I Search Field selection Cmmorn || e
© as reagent! ¥ radicalz
az catalpst! [ mistures
as solvent 7 relat. Markush
GH* Clear Structure | Extended Options |
2. Create a search table using the Search|Fields
- add restrictions, create combinations of them, etc.
m Search All Texg 2 WV  Truncate... | Clear Text |
| |
lﬂ Search Fields | 2 Enlarge... I Advanced Search I Clear Tahle W I
O perator [ ield name I Fielation Field content IList 1|~
1 - | -
2 |and A is A -
? and A is = - -
Search Context | Substances j w

|F0r Help, press F1

fidle:




Example search 3

GH* — Free Sites:—? —Stereu:u:—?
[ hetero atoms o -
V¥ all atoms
—Search:—_} — aullo; -
% azstucture ¥ zalts )
™ as reactant IV add. fings
I ¥ izotopes
az product ¥ chages
T az reagent/ V¥ radicals
as catalyst/ [T mistures
as zolvent [T relat. Markush
\ Clear Structure I Extended Cptions I

I
Ian-:l vl Search Fields 2

Operatar [ Field name I Relation
1 Pharmacological D atalPHARM] | exists -
/ 2 and - I -
3 |and - is -
v
-—w
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Results

Search Status Report: Automatic Query Yariation - |EI|E|

our recent searchies] had the fallawing resulks: Hitzet Farnily [& af &) Freviousz [

Ho. [Select| Hitset Hits Context Database Query Options
total charge = 0, radicals = 0, componentz =1, no
imgl. ring closures, no isotopes, no IST
GH
1 I 0|Substances |Beilztein2008/04) original structure
and "PHARM
2 ™ Qos 3415|Subztancez  |Beiltein{2008/04) zame ztructurs and "PHARM zubztructure =earch

Canizel | To Report iz

T T O = =4




Example search 3 — second
attempt

¢
|

UNIVERSITY OF JYVASKYLA

GH*

~

S

ALK

I
Ian-:l vl Search Fields 2

— rFree Sites: — Sterea: >
[ hetero atomns of =
[T all atoms

— Search: — Al
% a3 structure [T zals
£ az reactant r add. rings
o r 1zotopes
az product ™ charges
' az reagent/ [T radicals
as catalyst? [T rmistures
as solvent [T relat. barkush
Clear Structure I Extended Optionz I

Operatar [ Field name I Relation
1 Pharmacological Data[PHARM] | exists -
2 |and - s -
? and - i -

© Petri Pihko 2008




Results

Search Status Report: Automatic Query Yariation

=101 %]

=)

Y'our recent searches] had the following results: Hitzet Family [3 of 8] Previous | [ ezt |
Ho. |Select| Hitset Hits Context Database Query Options
total charge = 0, radicalz = 0, components =1, no
impl. ring closures, no izctopes, no 15T
GH®
1 v ik 28|5Substancez  |Beilztein(2008/04) / original structure
\ ALE
and "PHARM
2 O ;tnp Sl Subztancez  |Beilztein{2008/04) zame =tructure and "PHARKM gl ol
firzt rezult atomsz
3 O ;::fi:ﬂ Substances |Beilstsin2008/04) zame structure and "PHARM zubstructure search

U Cancel |

[~
To Report | Wi I

(0]




¢
I

UNIVERSITY OF JYVASKYLA

Sort results

Sort or Group Ehe Hitsek

Hitzet: 03
D atabase: Beilstein[2008/04)

Current Status: ISDrtEd

 Soithy Group by

' Aszcending

" Descending

— Then gort by
i Ascending

i Descending

— Then gort by

! =~

i Ascending

i Descending

Cancel | Help |
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Search results: the most
pharmacologically active compounds
bearing this structural unit

gé MDL CrossFire Commander - [Beilstein{2008 /04):008 Substance 1 of 84] — | Ellll
ﬁ File Edit Task Wew Options Window Help _Iﬁllll
F.A‘ MDL: CrossFire Commander Query UGN Reports | Alerts | AutoHom Substances: hit 1 of 84

| Print Hitz

Gmelin(2008/03)
- Beilstein[2008/04]

" Saved Hitsets/blert Hitsets
Session Hitsets 0
[~ O: Q06 (3415 Substances] :

- O: Q07 (8941 Substances] .

- Q: Q08 (84 Substance: | o
1: [§}2-(2-Chiora-3-met |

2 1[2-chloro-3-methylt |

- 5 [1-{2-fluoro-3methy ¢ / \

: [2-chlaro-3-methyl-be | — o
: 2-bromo-M-[[15.2R)-
: C13H12CIMO25

: orchlorataluene

: 1, 3-diethyl-2-bromokby
; C13H12CIND25
10: C13H12CND25

11: Z-indotoluene
12: ortho-chloro-ethylbe

13 Z-indotoluene '

14: artho-chloro-ethylbe | e

15: 2-[2-bromo-3-methy 1 |

16 o-chlorotoliens | b

17: o-chlomotoluene

18: Z-indotoluene

13: (S)-2(2-Chloro-3-me | Hit 3 BRMN=10607318 CzzHz5FNs 0z ;Bin3) Hit 4 BRMN=10635114 C17H25CIN20 Bios)

20: 1{2-chloro-3-methy,

Y-S -
/\/W‘I N | - ‘
; e

I

Hit 2 BRM=9885062 Cz31Hz4CIzM2035 Bio(2)

o

[N - R RN XY

w

KN — 1]

|Fnr Help, press F1 |idle FRID: sorted by Effect (PHARM.E)

NET




Example search 4

¢+ How many thioesters that have a melting point
are there?

./-’-/ffG*
=
- -| Search Fields
O perator [ Figld name I Relation
1 kelting Point{kF) erizts -
2 [and - i -
3 |and - i -

¢
|
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Results: without restrictions,
there are 1849

Search Status Report: Automatic Query ¥ariation

=101 ]

F'reviu:uusl MHext |

=

“'our recent searchiez] had the following results: Hitzet Family [10 of 10];
Na. |Select| Hitset Hits Context Database Query Options
total charge = 0, radicals = 0, components =1, no
impl. ring closures, no isotopes, no IST
o
1 W Q1o 18459 |Substances  |Beilztein2008/04) original gtructurs
G*
5
and "MF
2 O ;tcp S Substances |Beilztsin(2008/04) zame structure and "MP ege ot Lo s
firzt rezult atomsz
3 O gtcp after Substancez |Beilzi=in(2008/04) zame =tructure and "MP zubztructure =earch
firzt rezult

Cancel |

[

To Repart | Wi I

T CUrr mNino Zzouvo




Some of the results contain
two sulfur atoms

nander - [Beilstein(2008,04):010 Substance 1 of 18449]
s Opkions  Window  Help

Fire Commander Query EEUIE Reports| Alerts |/
Grid B List | Get w| Sart Hits | Ca || Export Hitz w

it Hitzets

! Hit 1 BRN=4186 C7H7NOSz |7|

¢
I
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Redefine search: only one S

¢ Element count (ELC): first element symbol, then number
¢ |.e. S1: only one sulfur atom

1
and -rI Search Fields ?

G*

Operatar | Field name Relation
1 telting Paint(tF) exdizts -
/‘// 2 |and Element Countz[ELC) i - (151
‘-(J 3 |and I

UNIVERSITY OF [YVASKYLA

© Petri Pihko 2008



Now there are only 1249

Search status Report: Automatic Query ¥ariation

'our recent zearchlez] had the following results:

=101 x|

Hitzet Family [13 of 13):  Previous | MHiext |

=

and "MP and ELC=""%1

Ho. |Select| Hitzet Hit= Context Database Query Options
total charge = 0, radicalz = 0, components =1, no
impl. ring closures, no izotopes, no IST
o
1 ¥ Q13 1245 | Substances  |Beilztsin2008/04) original etructure

G*

5””/

=top after

free sites on hetero

2 | ) Substances  |Beilztsin2008/04) same structure and "MP and ELC=""51
firzt regult atoms
3 (I fsi::tpri:tjr: Subztancez  |Beilztein{2008/04) zame structure and "MP and ELC=""51 zubstructure ==arch
Cancel

UNIV

[-
To Repart | Wig I

T CUrr mNino Zzouvo




Adding further restrictions 2

""" Criy Lrdie

EI FPhyzical Properties

=- Single Component System

[ Structure and Energy Parameter
=- Phwzical State

=- Crystalz

- Crystal Property Descrip
- beking Paint

- Cryztal Phasze

- Decomposition

- Sublirmation

- Triple Paint

- Transition Poink[z] af Cry
- Cryztal System

Crystal Sypstem

¢ Only rhombic crystals allowed

¢ Crystal system typically
determined for compounds for
which single crystal X-ray

diffraction data has been obtained

Entry D ate
[+ Space Group _/_,./-f"’f
[+ Density of the Crystal =
- vI Search Fields ?
O perataor [ Figld name Relation Field content
1 Melting Point[tP] eizhs -
2 |and Elerment Countz(ELC) i » 51
3 |and Cryztal Spstem[C5Y5) s w | thombic




Now we are down to two
structures

n{2008,04):014 Substance 1 of 2] =101 %]
=12] x|
or Query Results Reports | Alerts | AutoHom Substances: hit 1 of 2
Gnd B List 3| Get | Sort Hits | Copy 1] Export Hits w
i Hit1 BRM=66T 4307 CzsHzaM2065 Biol) ' Hit 2 BRM=10256731 C10H18M20455 ﬂ

ulfan, E : \




Reaction searches In
CrossFire

* The wide selection of generic groups allows easy
search for literature precedent

* Typical scenario: You need to do a reaction for a new
compound but preferably with known, reliable
chemistry

+ Questions to be addressed:

= What are the typical conditions people have used for this
type of reaction?

= Does the reaction work with various substituents and
steric demands?

= Which conditions typically afford the best yields and
selectivities?
¢
I
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Search strategy: use generic
groups to expand the search

¢+ Too many G* groups will slow down the search
¢ Connect the atoms common in reactant and product

or Server default]

ions | Editrmode  Query  Window,

Skructure 5

glete &
* Feaction R —

nidefir

|Iﬁ

* Jrganic
Inorganic

* 20 Rokake
a0 Rokake

¢
|
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Setting up the search

L
""""""""""""""""""""""""""" G B
____________________ 2 5 !
q =H
\( .
ALY ACY
Remctart 1
Product 1T TTTTTTTTTTTTTTTTTTmmmmemem
Search Context  |Reactionz j

¢
|
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Results

Search Status Report: Automatic Query Yariation - |EI|E|
“our recent searchiez] had the following results: Hitzet Family [T of 11 Erevious | i [ |

=

HNo. | Select| Hitset Hits Context Database Query Options

total charge = 0, radicals = 0, noimpl. ring
clozures, no izotopes

1 [ 2L
1 v Q15 359G |Reactionz Beilztein(2008/04) oA G :D\“\ i eriginal structure
:R\Yr- :_' : :
|_ . _“:_l,-_ _ : [ :
= = ez ies e
p. M 'Tmp s Reactions Beilztein(2008/04) zame structure free sites on hetere
firzt rezult atemsz
ztop after : L .
3 I p Reactionz Beilztein(2003/04) zame structure zubstructure =earch

firzt result

Cancel | To Repart WiE




L

Instead of browsing through
386 results...

g(‘: MDL CrossFire Commander - [Beilstein{200i :015 Reaction 1 of 396] i | m) 5[
&‘ File Edit Task Wiew Options ‘Window Help = x|

l'-‘ MDL CrossFire Commander
Print Hits \ Grid B List 3| Get w
- Grelin[2008/03)
- Beilstein[2008/04)
Saved Hitsets/Alert Hitsets

Session Hitsets
@: @15 [396 Reactions]

Reactions: hit 1 of 336

Hit 2 R¥ID=224TEE

it1 RXID=2247645

Reactiti it

Reactntl ProdRctl

Hit 4 R¥ID=231772

Reacinl | Produe |

Feazini | 2=

|For Help, press F1 fidle GRID Reactions 4

D08




... you can sort the results by

Sort or Group the Hitset

yield!
x|

Hitzet: LI15
D atabaze: Beilztein[2008,/04)

Current Status: Isnrted

f* Sotby  © Group by

i~ Azcending

% Dezcending

... And even export the

results to Excel!

Export data from the following hits:

4l
" Curent
" Selected Hits Drly

Export Setting: IH eactions to ExcellFeactions_to Excel AES exs]

+ Range from: |1 ko IEﬂ

Cloze | Help |

Start

— Then zart by
I J % Ascending
" Deszcending
— Then zart by
I f* Azcending
i Descending
Cancel Help Q.

L= r o = Ay o 2 T T vl TorT
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The best result

Reaction H
Reaction ID

Reactant BRM 5422726 2-=(3-hethyl- 3-buteny(ithio=ethanal

Product BREM 54 24009 2-=(3-Methyl-3-butenylithio=ethylthioacetate

Mo, of Reaction Details 1

Find sirnilar reactions click here

RH.ID=3038043

_____________________________________________________________

Feactint | ' '
L R '
L 1 1 |
Reaction Details
Feaction Classification Freparation
FProduct BRM S 240D 2-=(3-Methyl-3-hutenythio=ethylthioacetate
Yield 99 percent

Fef 1 A660137, Journal, Krafft, Marie E.; Juliano, Carmelinda A, JOCEAH; Journal of Organic Chemistryg English; 57,19, 1982 5106 - 5115, [



Hints for successful reaction
searches

¢ Use the generic substituents creatively

= You can also generate user-defined
generic groups! / \q

= These are extremely useful within ring ot -
systems. For example, creating G1 with ( ﬁ el ¢
one or two carbons allows variability in Gl—A ¢
ring size IR

¢ Use atom connectivities between reagents
and products to restrict search results

+ Restrict your search by reagent or catalyst
(if you know what they should be)

¢
|
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What to do with reaction
search results

+ |dentify the typical method used in the literature and then consult
the original literature
= In other words, find out who invented the reaction and
read their papers first
= NEVER rely on a single preparatory method from someone
who did not even invent the chemistry! Very often in the
chemical literature, people who simply reproduced a method
did not write down all the details.
¢ CrossFire does not tell you which method to use but it will tell you
where others have been successful!

¢
|

UNIVERSITY OF JYVASKYLA © Petri Pihko 2008



