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Lecture Outline:

m Choosing a derivative
m Synthesizing a derivative

m Finding properties for a derivative
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Choosing a Derivative

m See Guidelines for m Examples (if you have, then
Recommended Derivatives make):

= Organized by class of m Aldehydes and Ketones

parent compound * 2,4-DNP
e Semicarbazone
m IN Chem 130/132 Course e Oxime
Pack, Lectures, pgs 50-53 = Primary and Secondary
m On the web:

library.stanford.edu/depts/swain
/chem130.derivatives.html
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Need to Know “Parent” Unknown
Before Making a Derivative?

m Ideal:

Know exact structure of “parent” unknown compound
Consult “"Guidelines” and choose which derivative to make

Find a literature reference on the synthesis of a derivative as
they include physical property data and a spectral diagram

Locate additional property data in POC, CCD, or Beilstein

m Reality:

Sometimes, don’t know exact structure of “parent” unknown
Must know compound class of “parent” unknown
Consult with a TA
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Synthesizing a Derivative

m Print and electronic resources are available:
library.stanford.edu/depts/swain/chemi130/derivbibl.html

m Print resources:
m Usually arranged by class of compound.
m One particularly helpful text is Vogel’s Textbook of
Practical Organic Chemistry

m Other helpful texts include Pasto, Harwood, & Shriner

m Electronic Resources:
m Combined Chemical Dictionary via CHEMnetBASE
m Beilstein Crossfire
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Synthesizing a Derivative: Overview of
Search Methods in Electronic Resources

m Use the Combined Chemical Dictionary (CCD)
via CHEMnetBASE and Beilstein Crossfire

m Two search methods for finding derivatives:
m Search by CAS Registry Number (CCD or Beilstein)
s Search by chemical reaction (Beilstein)
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Searching by CAS Registry Number

CCD and Beilstein include derivatives in a record for a
compound.

CCD:
m Use CCD first because it has a carefully chosen set of derivatives.

m If your unknown is a "*main entry” compound, then look for a
recommended derivative.

m Consult literature references labeled ““deriv” or “synth”

m If your unknown compound is listed as a derivative in CCD, then
search Beilstein Crossfire by CAS Registry Number

Beilstein:
m See Derivative field in record.

m Note: Beilstein has a narrower definition for derivatives than is used
in Chemistry 130/132.

Derivatives - Fall 2003



Finding Derivatives: CAS Registry Number
Search in CCD and Brief Display Format

THE COMBINED CHEMICAL DICTIONARY

Chemical Databases Online

[ |
[ SEARCH | HELP | TECHNICALSUPPORT | GETPLUGIN | TOUR | CRCPRESS | CHEMNETBASE |

Submit Search
Clear Search

Searching

Enter a guery, then press 'Submit Search’. Enter & word(s) into one or more of the boxes below.

You may truncate on the left or right hand side of the word with an asterisk(™).

& Substructure " Exact Match

Draw Query

Query Not Defined

IAND 'l

Chemical Name |

|AND le]lTex‘t |

IAND VI CAS Registry Ho. IBZ—ZS—?E

IAND 'l Iolecular Formuala I

THE COMBINED CHEMICAL DICTIONARY

Chemical Databases Online
TECHNICALSUPPORT | GETPLUGIN | TOUR |

| SEARCH | HELP |

CRCPRESS
1 of 471504 docurnents matched guery. Hits 1 to 1

| CHEMNETBASE |

Return to Search

Print Preview

First Entry | Name [CAS Registry Number [Molecular Formula
Previous Ent
R # |4-Nitr0henzoic acid |62-23-? |C?H5NO4
MNext Entry
Last Entry

* WEB YERSION 2002 (2) COFYRIGHT 1982-2002 CHAPMAM & HALL/CRC FRESS
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Full Display Format in CCD

THE COMBINED CHEMICAL DICTIONARY

Chemical Databases Online
| SEARCH | HELP | TECHNICALSUPPORT | GETPLUGIN | TOUR | CRCPRESS | CHEMMETBASE |

Return to Search Hit 1 of 1

Print Preview Text

Print Presviewy Texct & Struct. @ Eniry Name: 4 Hitrobenzoic acid h
— Chapman & Hall Numher: DTS50-1

Lilerl=ile) CAS Registry Number: 62-23-7

Related CAS Registry Numhers(s): 3847-57-2

BT IS T

Previous Entry

Next Entry
Extra €4S Registry Numbers(s): 27178-83.2 T .
Last Ent Tratme -
= Molecular Formula: C;H.NO, @ De fumide 4_
Molecular Weight: 167 121 Chapman & Hall Number: DT355-M

Accurate Mass: 167 021859

Percentage Composition: ¢ 50.31%; H 3.02%; N 8.38%; O 38.2%¢ CAS Registry Number: 615-20-7

Physical Description: Leaflets (H20) Molecular Formula: c?Hﬁ:NEI:IE
Melting Poimt: Ip 241.5° (236-239)
pKa Value: pk, 245 (25°, H,0) Molecular Weight: 166.134
Other Data: Sublimes Accurate Mass: 166 037843
Hazard & Toxicity: Eye imitant. LD o (rat, 01Ty 1960 mgikg
RTECS Accession Numiber: D 3075000 Percentage Composition: C 3061%; H 3.64%, W 16 26%, O 28 59%
Aldrich: 46109-1 : T
ot aatg Physical Description: Needles (HA(N
@Der‘ivﬂﬁue:Me ester Melti'“g Pﬂi]'l.t: I'I.I'II:I El:lﬁn
Chapman & Hall Number: DTS51-] RTECS Accession MNumber: CV3401000
CAS Registry Number: 619.50-1 \Jdrich: 13929.6
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Full Display Format in CCD
(Literature References)

Aldrich Librany of NUWR Spectra, 6, 1528, [per)

Org. Synth., Goll Vo, 1, 1932, 392

394 (chioride)

Papariello, G.J. etal | Anal Chem. 1964, 36, 1028, (uase, hydrazide)

Litvinenko, L.M., Z& Anal Kfim 1968, 21, 200, (use, chiorde)

Kaehergin, P.M. etal ©A 1967 66, 10702w, [synth)

Fiesar and Fiesers Reagents for Qrganic Synthesis, YWiley, 1967 1,736

Tavale, 5.5, stal, Acta Cnest. B 1971, 271479, fongst struct)

Tomer, ¥.B. stal, Org. Mass Spectiom., 1573, 7, 383, (mal

Kamath, BV, etal, J. Apol Chem. Blotechnol, 1975, 25, 743, {w)

Machtmann, F. etal | J. Chromatogr., 1976, 122, 293

1977, 136, 279, (use, chioride)

Di Rienzo, F. etal | Acta Cryst. B 1977 33, 3854, fonsst struct)

Dignam, % J. etal, J G5 Perkin 21977 14571462, [rnitrile N-axide)

Kasugi, Y. etal, Tetrahedron, 1980, 36, 2741, (cru)

Hammela, P.J. etal Aust J. Chern, 1989, 42 12571262, (nithile N-oxide)

Miazi, M.S K., Bull Chem. Soc. Jpn, 1989, 62, 1263, (pKa)

Murray, RW. etal, JO.C., 1989, 94, 5783, (synth ‘

Kacevar, M. etal, JO.C 1995 60, 1466, (synth, denvs)

Sato, K. etal, Bull Chem. Soc. Jon., 1999, 72 2287-2306, (synth, pmr, cmt)

Kong, ¥.C. etal, J. Hel Chem. 1993, 36, 515-523, (Me aster)

Sakarnoto, T. etal, J G5 Perkin {1993, 2323-2326, {niteie, synth, i prod

Bretherick, L., Handbook of Reactive Chermical Hazards, dth edn., Butterworths, 1990, 2529

Luxon, 5.G., Hazards In the Chemical Laboratony, Sth edn., Royal Society of Chernistny, 1992,
a04

Lewis, R.J., Sax's Dangerous Properties of Industrial Matenals, Sth edn., Van Mostrand
Reinhald, 1992, CCI260

ENO000

rARAIDO0

MFHDOOO

NFKI00

q‘ WEB VERSION 1002 (2) COPYRIGHT 1982-2002 CHAPMAN & HALL/CRC PRESS
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E4 MDL CrossFire Commander - Untitled

File Edit Application Task Opkions

Query  Help

Finding Derivatives: CAS Registry Number
Search in Beilstein Crossfire

g [ 3

D= =] || S

< o v

Beilstein D atabase:

Gmelin Database:

Select Database: v IBSI]ZIHAE

= T femoamse ]

Te)é"ch; i all test fields

Enter kepwards [no field names):

 in bibliographic figlds I

' Expert mode

EDS [Easy Data Search]:
Beilztein Databaze
Your queny or field name:

-
|

of uge predefined forms:
Fact Editar (T able]

Bibliographic D ata
Bioactivity
E rvironmental D ata

Phyzical Data
Reaction D ata
Solubility Data
Spectral Data

Open | Clear

Structure Editor:

Clear |

~ Search:
% as shucture
i as reactant
&z product

— Stereo:

off <

r~ Free Sites:

[ hetero atoms
[~ all atoms

— Allow:

[ addl. fragments
[ isctopes

[~ charges

[ radicals

[ additional rings

‘I‘ Refine regults: IAII

j Display A lm

Help |

— [

|Status: Tdle 5

|MOL CrossFire
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Finding Derivatives:

Using Beilstein Crossfire continued

Ident. Data

Ilze thiz form to zearch for 1D data

— Registration

Beilstein Fegisty
Murnber [ERM]:

- =l

Chemical Abstracts
# Reqistry Mumber [BH]: |E2-23-?|

2] 2

— D Properties

Chemical M arne:

talecular Formula:

Fragment Molecular Farmula: I

Chemical Mame Segments: I

Quen Fezult

2 Substances from BS0203AE stored in Q03

Murnber of Fragments: |= jl

12 2] [49] 9] 2

Structure Quens:

— Element Counts

include:

Change Quemny

Cloze

B e with free sites zet

Istarts with jl

2]

]

Help |

Cancel |
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Finding Derivatives:

Using Beilstein Crossfire continued

Displa:,r Hits - [Beilstein:Q03 hit 1 of 2]

. =10l %]
ﬁ‘ﬁile Edit Task WYiew Options Window Help _|ﬁ||ﬂ
| @|&@|o| W] | r|n]|]e]|= Izl Qllm vev 2 [t
Open | Save Print | Export] Start Priar Mext Encl Back | Forwd Copy || Short b Help &
E Hit 1:973593 CHNO 4 Bio30) , Hit 2:44442837 CHN O M) ﬂ
i On A7
i \N/
1 8]
a o
]
8]
charge = 1-, adical = 1
0 0
=l
|For Help, press F1 Jicle: STRUCT |Substances 4
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Finding Derivatives:

Using Beilstein Crossfire continued

@‘ File Edit Task | Yiew Options ‘Window Help |2 >
] Shart Displa: F4 Vi L
= n Tree \-'iet-\.ll3 ! F3 " ¢- -4) E O E :Ialw ? Se:f::h
Cpen | Save Prir Enct Back | Forwed Show | Copy | Short d Help L
v Open Hitset in Short Display | 4
Substance S
Beilstein Registry Nu Identification 5I
Eeilstein Prefered Rb * All Fields
CAS Registry Murbe  Htonly :
Cmmﬁgm User Yisw » Code Field™ ame Oce.
Field Availability. .. :
idutloemmmF — Hitset Navigatar. . = [w]=REF Crozsfile Reference 10 ;I
alec QXTI
e TS CRYPH Crystal Phaze N 9 _I
Lawsan Nurdber Include Structures CFD Crestal Property Description i
Corapound Type Include Field Availability C5Y%'S |:r_|r|3|:3| SPStEITI 2
Constitution [D Selected Hits only .
——— S R COEM Dens!t_l,l af the E.r_l,ls.tal 3
Beilstein Reference o, cp (157, 2:00-00.00256, 3.00-00.01537, 4-09-00-01072, 5-09 DEN Denzity of the Liquid 3
Entry Date B Derivative 1
& Stakus Bar . N
Update Date Dic Dielectic Constant 2 LI
Reaction 1 of 1652 [l = = Mimmmmi mbiman B anmemn 1
Feaction ID 4244
Fieactant BRI 102410 2-ethylaziridine Do I— Order Goto |
973593 d-nitro-benzoic acid r" Eeilstein.-"G melin =
Product BERH 2621 820 2-( 4 nitro-benzoylarana)-butan- 1-0l .
HNo. of Reaction Details 1 " Alphabetical by code Close |
Beaction Classification Preparation 'O mphabetical tl_',' name
Help
Iote 1 Handbook
Ref. 1 755946 Titlink  Joumal; P tal; TACSAT; ] Amer Chera Soc.; 78, 1936, 907, § . ]
e o LD EER I Put checkmarks on all lines | [T Apply to all windows
Reaction 2 of 1652
Reaction ID 19845 Remove all checkmarks |
Feactant BRI 105233 pyidine
197 8259 bis-(4-nitro-benzoyl)-peroxde o o
Product BRN 973593 4 nitro-benzoic acid Apply selections to User Yiew
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Finding Derivatives:

Using Beilstein Crossfire continued

7 Display Hits - [Beilstein:Q03 hit 1 of 2]
@‘ File Edit Task Wiew Options Window Help

~u

=
Dpen

Save

S

Prririt

Bw

Export

View Last
e »r|m]| &]| = IZ' O izl Il I o
Start Pricr et Endl Biack | Forwd Show | Copy | Short b Help &

Derivative 1 of 104

—> Derivative BRI

1912198 4 ritro-benzoic arid rethyl ester

Ref 1

Derivative 2 of 104

S722057, Litlink  ; Joumal, Peterson, John ., Do, Hoang D, Dunham, Andrew J.; CICHAS; Can ] .Cherm.; EN
1674,

Mote 1
Ref. 1

Derivative 3 of 104

K-Salz: kein 150- Lustausch mit H2 %0 /H251904
35ai002 Litfink Joumal; Lerpert; Wolfher, ACASAD; feta Chim fecad SeiHung. ; 53; 1967, 375,

Hote 1
Ref 1

Derivative 4 of 104

Li-5alz-Puffer in DIWEF: pH-Wert
S209581, Litlink  ; Jowmnal, Juillard, Loubinows, CHDCAQ; © B Hebd Seances Acad SeiSer.C; 264, 1967, 1620,

ﬁID_I

alF =

Mote 1
Ref 1

Derivative 5 of 104

Ba-Salz*5H20: Diffractogrararm; thema. Verh.
S154478 Litlink  ; Joumal, Chatbornder et al; TTHEAD; T Thenn Anal ; 7; 1975; 373372379,

a7 B

Mote 1
Ref. 1

Derivative 6 of 104

K-5alz. Diruckabh. d. elektrolyt. Leitf. in W2 5grad
4995549, Litlink  ; Jowmal; Fischer et al ; JCS0A9; T Cher Soc.; 1961; 1093,10935, 1097,

A B

Hote 1
Ref 1

Derivative 7 of 104

Ti-Salz, THCTHANO4, F:126grad
S427366, Litlink  ; Jownal, Prasad; Srivastava;, JICSAH; J Indian Chera Soc., 39, 1962, 11,

& Bl

Hote 1 AgSalz. Akttvitaet in Me., &, n-BuOH, Isoarylalkohol
Ref. 1 F867020, Litlink  ; Joumnal, Isveailowr, Techernyi, ZFKHAD; Zh Fiz Khir ; 34; 1960 319.323; engl. Ausgshe; 149, LI
|For Help, press F1 Jicle: [aLL |Substances 4
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Finding Derivatives:
Using Beilstein Crossfire continued

splay Hits - [Beilstein:(Q03 hit 1 of 2]

ﬁFile Edit Task “iew Options ‘Window Help

= -
=F(EH| &9 4] 4 (3 I (ol O| Q| m|view @ L=
Open | Save Print | Export| Start Priar et End Black | Forwd Showe | Copy | Short v Help L

Derivative 1 of 104 P . e
Derivative BRI 1912198 4 vitro henzoic acid methy] ester et e is i o e LS i
Gpen the Report
Ref 1 5722057, Litlink  ; Joumal, Peterson, John R, Do, Hoang D.; Dunbar, Andre 2ot ReportFils..,
Set Report Title. ..
1674
Clear Report File
Derivative 2 of 104
- Copy Fact to Clipboard
Mote 1 K-Salz: kein 180-Austausch mit H2'%0 /H25%904 o]
Ref 1 2565902, Litlink , Jowrnal; Lerapert, Wolfher, ACASAD, Acta Chim bead Sci ptions 3
Derivative 3 of 104 Select all the Facts: Derivative
Select all Facts )
Mote 1 Li-3alz-Puffer in DMF: pH-Wert Unselect all Facts selected
Ref 1 S209581, Litlink Jouwrnal; Juillard; Loubinous; CHDCAQ; C B Hebd Seances Brad sc1mer.C, 462, 1907, 1680
A - Display Hits
Derivative 4 of 104 ﬁl H | play
Mote 1 Ba-Salz*5H20: Difftactograrar; therm. Werh.
Bef. 1 SI54478, Litlamk Jownal;, Charbonrder et al . JTTHEAD, J. Thern Anal.;, 7; 1975, 373,378-379.
Derivative 5 of 104 a1 B
MNote 1 K-5alz. Drackabh. d. elektrolyt. Laitf. in W.i25grad
Ref 1 4995549, Litlink Journal; Fischer et al ; JICS0AD, I Cher Soc.; 1961, 1093,1005, 1097,
Derivative 6 of 104 Al el
Mote 1 Ti-Salz, Ti{CTHANO4)4. F:126grad
Ref 1 S427366, Litlink Journal, Prasad; Srvastava, JICSAH, T Indian Cherm Soc.;, 39, 1962; 11,
Derivative 7 of 104 @ el
Mote 1 Ag-Salz. Aktrvitaet in e, &, n-BuOH, Isoaraylalkohol
Ref. 1 3867020, Litlink Jownal, Ismadlow, Techernord, ZFKHAD: Zh Fiz Khira ; 34; 1960 319,323 engl. Lusgahe; 149, 8
|For Help, press F1 file: [aLL |Substanices
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Finding Derivatives:
Using Beilstein Crossfire continued

Copyright 1988-2001 Beilstein Institut zur Foerderung der Chemischen Wissenschaften. All rights

reserved.

Derivative 1 of 104 (BS0203AE:Substances:Q03 hit 1, BRN 973593)

ggﬂl"at"’e 1912198 4-nitro-benzoic acid methyl ester
5722057;LitLink; Journal; Peterson, John R.; Do, Hoang D.;

Ref. 1 Dunham, Andrew J.; CJCHAG; Can.J.Chem.; EN; 66; 1988; 1670-
1674.

O/
0
~
0
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Derivative Entries in Bellsteln

m Information varies but commonly includes the name of the

derivative, MP/BP, and literature reference where derivative was
synthesized.

For more information about a derivative, try
= BRN link (medium blue) next to name of derivative (if one exists)
m Citation link (green) for literature reference

m If neither option yields results, then do a structure search of the
derivative in Beilstein.

Sometimes, the full-text for a journal article indicates that the
derivative you plan to make is an intermediate compound in a
multi-step reaction. As long as there is physical property data for
the derivative of interest, it is okay to use this reference for your
lab report.

Derivatives - Fall 2003
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Displaying Derivative Entries in Bellstein
and Using Hyperlinks Within Entries

Display Hits - [Beilstein:Q01 hit 1 of 2] -0l x|
ﬁ File Edit Task Wiew Options Window Help - ||5I |E|
=l Vi L
= | Hd|l&3|orl «| « | | ]| &| = ,‘ O & | B Ve 7ol
Open | Save | Prirnt | Export| Start Priar Mext End Back | Forwd Shoswy | Copy | Short w Help L )
Derivative 1 of 104 & B L
Dermeatre BRM —> 1972198 4 nitro-benzoie acid methyl ester
Fef 1 S722057 Litlink Jowrmnal, Peterson, John B Do, Hoang D Durhare, Sndrear T, CICHAG, Can J . Chern, EW; 66 1928, 1670-
1674,
=l =l
Display Hits - [Beilstein:0Q01 hit 1 of 2] - |I:I|5|
ﬁ‘ File Edit Task Wew Options indow Help - |E’|5|
@ | H| &9y W| « | »| M| &F| = )‘ £ | View| § |,
Cpen | Save | Print | Export] Start Prick Mest Endl Back | Forwwd Showe | Copy | Short b Helg »
Derivative 93 of 104 * @ L
Hote 1 d-hrorao-phenacy] ester (rap: 134 degree )
HMote 2 Handboolk
Ref’ 1 210097 s Litlink Jowmal; Kelly; Howard; TACSET, I Araer. Cher Soc.; 54 1932; 4383,
Derivative 94 of 104 : &l
Mote 1 4 pheryl-phenacyl ester (rap: 152 degree ) +
HMote 2 Handboolk
Ref’ 1 15813579 Litlink  ; Jowrnal, Drake; Sweeney; JACSAT, I Amer Cherm Soc.; 54; 1932; 2059,
anldl oo~
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Finding Derivatives in Beilstein Crossfire:
Doing a Chemical Reaction Search

m After consulting Guidelines to determine what
derivative you want to make, you can perform
a reaction search two ways:

s Unknown is a reactant and the derivative is a product

s Unknown is a reactant and complete structure of
derivative is not known

e For example, product can be as small as a functional
group. Define the point of attachment for the structural
fragment of the derivative as an open site (see slide 25).
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Beilstein Crossfire Structure Editor

@ structure Editor - [Sre.Document in Untitled]
3FI|E Edit Task Yew Cphions Editmode Query  wWindow Help

=10l x|
=21 x|

—pfc o|n|s|p|=fp ] [—=[=[z2lw & Helols|o|o]al

D|S| 6| #l=lE 5] =< 2| ¥ A

B t1 |

|2l |22 |@]8]o|r

- '

i

For Help, press F1 |Shift+Click: Replace AtomBond

STRU | 100%
A

Derivatives - Fall 2003
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Structure Drawing Tips for Atoms, Bonds, and
Functional Groups in Belilstein Crossfire

Use Pencil and ring icons for drawing.
m A = cursor positioned on an atom
m B = cursor positioned on a bond

Hold down shift key to change change atoms and bonds.

To draw functional groups:

m File menu bar > Group Template > Residue > double click
to select desired item

m Note all functional groups are drawn as if they were electrically
neutral in Beilstein (e.g. a nitro group has double bonds to both
Oxygen atoms)

Don’t need to draw Hydrogen atoms as Hydrogen saturation
is assumed when search is run.

Derivatives - Fall 2003 22



Using Group Templates in
Beilstein Crossfire

[ Structure Editor - [Sre.Document in Untitled] . =10l x|
A Fle Edit Task View Options Editmode Query Window Help ==l x|
[colulslel=ln = [F=l=l=lw = Aololslololal
SEEREE T P

Mew

Cpen...

Close

Update Unkitled
Save Copy As...,

. Insert...

tructure Editor - [Sre.Document in U

w—efp File Edit Task Wiew Options Editmo
Chrl+M

ChrlH-O -

4]

For Help, press F1

Hiskorsy, ..

Prink. ..

Chrl+P

ser Template. ..

Group Template, ..

1 trpguety.bsdi1}

Exit & Return bo Untitled

2%

Lanok ir: I 3 template

| = & cf B

5, Amninacid B, MatPrhOS
[, Aromatic g Muclensi

5 Chains g POLYATOM
g Cve_alk g Porphyr
5, Heterocy B Residue
[, MatPri B, Steroids

iﬁug_ﬂpen
iﬁug_ring
B Terpen

File name:

Open I

Files of tvpe:  |B5D files [*BS5D)

j Cancel |
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i Select Template: Rezsidue_bzsd [19 of 32)

File Edt Goto “iew Help

““““““““““

Q0
/ ’ ’
M N< N< 5 0
0 \o
Mitro aci-Mitromethane s
! ] Methanezulfonic acid
Q0 Q0
o
5 0 0 a o
s
Q0
0 Methylzulfate, Sulfooxyr...
=ulfo Sulfuric acid; Sulfate

Derivatives - Fall 2003
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Drawing Tip on How to Leave a Atom
Position Open in Beilstein Crossfire

m If you need to leave a
position open in a
structure

Using Pencil tool, click once
on an atom without holding
the shift key down

A dialog box will open
automatically. Set Free
Sites to Maximum by
clicking once on Down
Arrow. Or, click on Up
Arrow to indicate a specific
number of connections at
this position in the
structure.

—

Atom Attributes [23] %] |
Swmbaol:
0 m :

Exclude atom

M azz:

[T Setto Curent

Charge: [«

Radical: *

Eree Sites: [0 E H-count Min:
Valencw: [ E H-count Max:
Iu:upu:ulu:ug__l,l:

=
=

rng or chain

Feset

[

Slbachments.,

[T Set User Defined

—

Cancel

Help
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Copying Structures From Records to
Structure Editor to Save Time in Beilstein

m Reduce the amount of drawing you need to do
by copying the structure of your unknown into
Structure Editor.

s View full record for parent compound. If you do not
see structure of compound, press F2. Highlight
structure by clicking once on it.

s Go to Edit menu bar and select Copy Stucture to SE
(Structure Editor).

m Structure will now appear in Structure Editor
window.

Derivatives - Fall 2003
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Duplicating Structures Within the Structure
Editor in Beilstein Crossfire

m Instead of drawing out the derivative or product
you want to search, copy and modify the
reactant (your parent unknown).

Highlight unknown with Highlighter tool (rectangle
located directly below pencil tool).

Hold down shift key and drag structure to copy it.
Modify copied structure.

Make sure both structures are visible in structure
drawing workspace on your screen.

Derivatives - Fall 2003

27



Running a Reaction Search in Beilstein -
Overview

— e £

After structures are drawn, click on Reaction Attribute
Icon.

Highlight each structure and label as reactant or
product.

Press Red Crosses icon to return to the main interface.
Run search and view results in short display format.

Note: if you need to modify a structure, you must do
this in the Structure Editor.

Derivatives - Fall 2003
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Copying structure to Structure Editor -
ample Search in Beilstein Crossfire

(2]
& Fil
g mi ol | 2] 2 2 RS 8|2 2]
kil 3t End Back | Forwd Show  Copy | Short hd
Select &l
Subst: g
Beilstein
Beilstein, ~ @2to HE.. 3
CAS Registry Mumher 62-23-7
Cheredeal Harae A -pitro-benzoic acid
4 Nitro-benzoesaeure
Autonarae Apitro-benzoie acid
Tilolecular Formula CHMNO,
Ivlolecular Weight 167.12
Lawson Nurdber 10582
Compound Type isocylic =
Comstitution 1D 255101 &
Tautomer D 834333 =
Beilstein Reference 0-09-00-00389, 1-09-00-00157, 2-09-00-00256, 3-09-00-01537, 409-00-01072, 5-09, 4-0 Y
Entry Date 1930/06/29 g
Update Date 20020719 |
Reaction 1 of 1652 |2k}
ReastionID 044 O
Reartant BRI 102410 2-ethyl-aziridine @
973593 < nitro-benzoic acid @
Product BEN 2621820 2-(4rtro-benzoylarwing -butan-1-ol =
Tio. of Eeaction Dietails i ﬂ
Reaction Classification Preparation
Hote 1 Handhook
Ref. 1 753048, Litlink  ; Journal; Powers et al; JACSAT; J Amer Chem.Soc.; 78; 1956; 907, 910, m
Reaction 2 of 1652 1=
Beaction ID 19845 i
Feactant BN 103253 pyridine
19718959 his-{4-nitro-berzoyl)- peroxde e
Product BRIT 073503 dnitro-benzoie acid
Ho. of Beaction Details 1
Reaction Classification Chernical behavionr §
Temperature noc 3
Ctther Conditions arschlisssendes Behandeln wat was. Natronlauge )
=l

[Copy the structurs to the editor
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Making 2" Copy of Structure Within
Structure Editor in Beilstein Crossfire

[FAStructure Editor - [Sre.Document in Untitled]

3 File Edit Task Yew Options Editmode Cuery Window Help
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Changing an Atom Value of a Structure
in Beilstein Crossfire

FqStructure Editor - [Sre.Document in Untitle - |7 x| B
By File Edit Task WView Options Editmode Query Window Help & x| @
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Structure Editor and Reaction Mode in
Belilstein Crossfire

Estructure Editor - [Sre.Document in Untitled]

5L Fle Edt Task View Options Edtmods Query Window Help
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Specifying Reactant and Product of a Reaction -
Sample Search in Beilstein Crossfire

E. icture Editor - [Sre.Document in Untitled]
& Me Edit Task View Options Editmode Query ‘“Window Help

‘ F\aaclanll Praoduct I Undefine | Delete Al Atom Mappings I
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Mapping Atoms to Make a Reaction Search
More Precise in Beilstein Crossfire

==l
==l

lete All Atom b appi
= ‘
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Performing a Reaction Search in
Beilstein Crossfire

E4 MDL CrossFire Commander - Untitled i =] b

Eile Edit Application Task Options Query Help

D=(E| H=Ela] X o 2

Eeilstein D atabase: Gmelin Database:
SelectDatabase: ¥ [ps0203aE  ¢| [ |amMoaoisF |

Enter keywards [no field names):

Text Search: i all text fields
 in biblingraphic figids

. . —Search——

EDS [Easy Data Search): Structure Editor: Clear | & i
Beilstein D atabaze r s [Eacion
*'our query or field name: total charge = 0, radicals = 0, components = 1, no impl. ring clasures, no - Az [Eastant

:I izotopes, no 15T a8 produst

LI — Stereo:
or uze predefined forms: oft =
Fact Editor [T able] — Free Sites:
"""""""""" hetero atoms
Bibliographic D ata ||: Al atoms
Bioactivity
E hwiranmertal D ata - Allow:

a [ addl fragrmernts

Physzical Data [ izotopes
Reaction D ata [T charges
Solubility Data [~ radicals
Spectral Data [~ additional rings

Reactart 1 Product 1
Open | Clear
‘r Refine results: IAII j Display fs: IFleactions 'I
Help | Start Search

4

[MDL CrossFire Status: Idle v
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Viewing Results of Reaction Search in the
Short Display Format In Bellstein Crossfire

Results of the Structure Queries =1t EL s ! [7' 1 J

Your recent search had the fallowing hits in Beactions: Ll eed

Select | Hits | Mote | Gluemy
1 3 Original query total charge = 0, radicals = 0, components =1, no
impl. ting closures, no isctopes, no 15T

Back ta Quem |

Fer el s FL
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lewing Reaction Entries and Clicking on
ubstance Hyperlink in Beilstein Crossfire

isplay Hits - [Beilstein:02 hit 3 of 3]
ﬁ‘ File Edit Task Wiew Options Window Help

=18 x|
=181 x]

Sl @ &|ov 1| ||l B0 Q@ %2 L
Cpen | Save Print | Export| Start Prior et Encl Biack | Forwel Showe  Copy | Short w Help &
ol &

Reaction =] ] D |j
Reaction 1D 835652
Reactant BRI 273593 4-nitro-benzoic acid
Product BEW 439243 4-nitro-henzamide
Ho. of Reaction Details 4
Reaction Details 1 of 4 "
Reaction Classification Preglration E
Vield &1 pereent (BRN=A30263)
Fleagent WHMHCO, YT ey e !

HCONH,
Time & min
Other Conditions Irradiation
Refi 1 6332522, Litlink  ; Jowmal; Peng, Yanging; Song, Gonghua, OPPIAK; Org Prep Proced.Int.;
Reaction Details 2 of 4 ﬁl D |
Reaction Classification Preparation
Reagent WHig), ethyl polyphosphate
Sobvent CHCl,
Other Conditions 1)0- 5 degC, 30 min, 2.) roor terp., 1.5h
Eef 1 S571389 Liglink  ; Tormal; Imarnoto, Tsuneo; Takaoka, Tormoko; Yokovarma, Masataka; SYNTEF; Synthesis; EN; 2; 1983; 142-143.
Reaction Details 3 of 4 ﬁl D |
Reaction Classification Preparation
Reagent PClg
Other Conditions roan behandelt das Chlorid mit konz. Araraoniakloesung
Eef 1 2070524, Liglink  ; Towrnal; Reicherbach; Beilstein, JLACBF; Tustus Lighigs Ann. Chern.; 132; 1864, 143,
Reaction Details 4 of 4 ﬁl D
Reaction Classification Preparation
Reagent pyridine

sulfarmide
Ref 1 2104540, Litlink  ; Towrnal; Kirsanow; Solotow; ZOKHAS; ZhObsheh Khim ; 19 1949; 2201, 2205; CHZEAS; Chera. Zentrall ; GE; 1950 I 2903,

=l
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Finding Physical Properties for a Derivative

in Beilstein Crossfire

@A Display Hits - [Beilscein:639263 hit 1 of 1]
@‘ File Edit Task | Yiew Options ‘Window Help
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639263 d-nitro-benzarnide lonization Potential 1
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Mo, of Reaction Details 3 Luminescerics 1 [
Reaction Classification Preparation Mas Spetrum il
Reagent arj.-ethanolic acetic acid Melting Paint ] 26
Muclear Magnetic Resonance 10
Mote 1 Handbook n"";de[ !
Ref. 1 947552, Litlink  Jowrnal; Phillips; Pitt; JACSAT, I Amer Chem Soc.; 65,194 Occ. I P Goto |
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Reaction ID 6347 & Alphabetical by name Hel
Reactant BRN 251122 2,6-diaming-5-benzoylaring-3 H-pyriraidin-4-one =P |
639263 4-n1t1.'0-benzam.1de : . Put checkmarks on all lines | [”" &pply to all windows
Product BRI JI7105 2-amino-8-{4-nitro-phenyl)-1, 7-dibordro-poarin-6-one
Mo of Reaction Dietails 1 Remove all checkmarks |
Beaction Classification Preparation
Termperaturs 200300 C Apply selections to User Wiew | J
-
|Show list of avaiabilicy fislds in a listbo fidle laLL |Substances
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Search Tip: Reaction Search in Beilstein Where
Product is a Substructure Because you Don't
Know What Complete Structure Looks Like

______________

______________
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Finding Physical Properties for a
Derivative in Beilstein

m Options for finding physical property data for a
derivative:

s View Derivative field usually includes MP/BP data.

s View citation link as it may include a Substance link for
the derivative.

m Perform a structure search of the derivative and view
compiled data.

m After doing a reaction search, click on the Beilstein
Registry Number (BRN) link of derivative to see data.
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Finding Physical Properties for a Derivative
in CCD, POC, Merck, & Preparation Papers

m Using a CAS Registry Number, molecular formula, or
chemical name, it is also possible to search CCD,
POC, or Merck to see what physical property data
has been compiled for a derivative.

m Preparation or synthesis papers for substances
usually contain complete descriptions, including
physical properties, of compounds.

Derivatives - Fall 2003 41



Help

m Please consult a TA if you need help selecting a
derivative or interpreting lab data.

m Consult with librarians if you need help with
“mechanics” of doing searches.

m Good luck and have fun searching!
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