POC via CHEMnetBASE for Identifying Unknowns
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Figure 1. CHEMnetBASE homepage
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Figure 2. Swain Home Page
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Figure 3. Properties of Organic Compounds
Database
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Welcome

Properties of Organic Compounds is a database that contains over 29,000 of the most commonly sought organic
compounds, featuring physical data, spectral data, and structures. With a high guality display and powerful search
capabilifies, it acts as an easy-to-use tool for identifying unknown compounds or for locating additional data and
references for a known compound

Enter the database
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Action:

>
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Action:
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Note:
>

Action:

>

Note:

Download and install the CHEMnetBASE
structure drawing plug-in if you are using
your home computer. This only has to be done
once, before using any of the CHEMnetBASE
databases for the first time. It has already been
done for the computers in the Swain Chemistry
library. Go to the CHEMnetBASE homepage
(see Fig. 1) at www.chemnetbase.com, and
click on “Get Plug-in” at the lower left of the

page ( Structure plug-in ), then follow the
instructions.

You must have a SUNetID and password to fully
use any of the databases.

Go to the Swain Library home page:
Swain Library homepage at www-
sul.stanford.edu/depts/swain/

Click on Course Pages, then click on the
Chemistry 130: Library Resources for
Identifying Unknowns.

Click on Properties of Organic Compounds
(POC). This will take you to Fig. 3.

CHEMNetBASE provides access to several
databases, including the Combined Chemical
Dictionary (CCD) and the Properties of Organic
Compounds (POC).

Click on Enter the Database (bottom right of
page) to go to the main search page (Fig 4).

Use navigation buttons within POC rather than
the back button of browser.

Be sure to logoff after finishing searching in the
library so that others cannot use your account.


http://www.chemnetbase.com/
http://www.chemnetbase.com/plugin.html
http://www-sul.stanford.edu/depts/swain/
http://www-sul.stanford.edu/depts/swain/services/courses/chem130/index.html
http://www-sul.stanford.edu/depts/swain/services/courses/chem130/index.html
http://www.chemnetbase.com/scripts/pocweb.exe
http://www.chemnetbase.com/scripts/pocweb.exe
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Figure 4. Properties of Organic Compounds Actions:
Main Search Page » Use Scroll bar on right to view search fields.

» Click on Browse Index to see values stored in
- an index.
PROPERTIES OF ORGANIC COMPOUNDS > Click on Help Button at top to view information
= o ans : : about searching the POC.

SEARCH CREFRESS CHEMNETEASE
SUBMIT SEARCH
CLEAR SEAN:

S ek Note:

pos e gy > The structure drawing workspace is a box near
e —> the top of the page that states Query Not Defined
in the center, if no structural data have been
Ouery Nat Defined * = entered.
z » A structure drawing plug-in is needed in order to
A |[ e search using structural data.

[AN0 =] cas Registry b [ BROWSE INDEX ; }
[0 ] Mtk e N | prm— o If the plug-in has been installed on your
(A0 viten Reg o | S - workstation, the upper left corner of the

structure searching workspace will have
a gray box that is labeled Draw Query.

o If the plug-in has not been installed, the
upper left corner of the structure
searching workspace will have a small
box with an x in it.

0 Alink to download the plug-in has
already been given above.

» The most common types of data entered in POC
by Chem. 130 students are:

Melting point or boiling point
Equivalent Weight

Spectral Peak values
Molecular formula information
Substructure information

CAS Registry number

OO0OO0OO0OO0O0

» See “Help” for POC for information about
additional search options, such as:

0 Specifying a range of occurrence for
certain elements

o0 lIsolating a ring

o PKa

0 Refractive Index

» Read on to see step-by-step instructions for
doing the most common types of searches.
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Figure 5. Melting Point and Boiling Point
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Figure 6. Entering a Melting Point Range
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= Merck Index I

AND
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AND | Molecular Weight |
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Figure 7. Entering a Boiling Point Range

|AMD =] Merck Index Mumber |

lm Beilstein Reg. ho.
lm Molecular Weight
lm Ilelting Paint
lm Boiling Paint
lm Density
lm Refractive Index

AND = | Specific Rotation
Fovm ol v e R

185 - 138

Action:
>

Action:

Note:
>

Example:
>

Action:
>

Note:

Example:

To conduct a search based on melting point
or boiling point, use side scroll bar on the
right to scroll down until the search boxes
for the Melting Point or Boiling Point

Search Fields are visible.

Enter a melting point range (+/- 5 deg C
from the measured value). Confirm with a
TA that you are within the correct range for
your unknown before trying to find your
unknown in the databases.

There must be a space before and after the
hyphen.

For example, if the measured melting point
were 115 deg C, the range you would enter
would be 110 — 120.

Enter boiling point range (+/-5deg C
from the measured value). Confirm the
range with a TA before searching for an
unknown.

There must be a space before and after the
hyphen.

» For example, if the measured boiling point was
found to be 190 deg C, the range entered would
be 185 - 195.
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Figure 8. Entering Equivalent Weight Data in

the Molecular Weight Search Field

lm tolecular Formula I
lm CAS Registry No I
lm Mlerck Index Mumber |
lm Beilstein Reg. Mo |

[AND =] Malecular weight  [(157 - 203) OR (357 - 403)
lm Mlelting Point |

lm Bailing Paint I 4
lm Density I I
lm Refractive Index I
lm Specific Rotation I

Figure 9.1 Enter IR Spectral Peak Data

[anD =] Density | BROWSE INDEX
Im Refractive Index I BROWSE INDEX
lm Specific Rotation I BROWSE INDEX
Im Mass Spectral Peaksl BROWSE INDEX
Im Infrared Peaks |(2?ED - 2620) AND (1350 - 1420 BROWSE INDEX
[aND =] Raman Peaks | BROWSE INDEX
Im Ultraviolet Peaks I * BROWSE INDEX
[AD =] 'H R Peaks | | BROWSE INDEX
[AD =] 5c Nk Peaks | BROWSE INDEX
Im All Entries | BROWSE INDEX

Figure 9.2 Enter HNMR Spectral Peak Data

|ANU 7] DEuSTem Keg. Mo, |

AND 7| Molecular Weight |

AND = Melting Point |

AND =] Bodling Point |

AND 7| Density |

AMND = Refractive Index |
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Action:

» Convert equivalent weight into possible
molecular weights and enter values into
molecular weight search field.

o0 To allow that you might have a diacid,
multiply the equivalent weight by 1 and
by 2 to get the two possible molecular
weights.

0 Add +/- 3 grams to each equivalent
weight in order to create a range for
searching each equivalent weight.

o0 Enter the range for each equivalent
weight,

» There must be a space before
and after the hyphen.
» Surround numbers of each
range with parentheses.
» Put an OR between each range.
Example:

» Equivalent weight in lab was 200. Thus, the
search strategy to cover mono and diacid
possibilities is: (197 — 203) OR (397 — 403)

Action:
POC can accept data from 6 different kinds of
spectral methods. IR AND HNMR entries are
used for illustration here. Enter a range for a
few significant spectral peaks (use ~ +/- 20
wave numbers from the measured value for IR,
and remember to put a space on both sides of the
hyphen). Surround the ranges in parentheses if
searching more than one range. Use AND
between ranges. See Fig. 9.1.

Note:
» If you narrow the range too much, you may miss
your compound.

» Warning: do not be misled by published spectral
data. Your IR and NMR spectral data may not
be identical to literature values, if obtained in
different solvents or physical states and/or under
different instrumental conditions.

Example:
» For an IR spectrum with peaks at 2800 and 1400,
search 2 ranges of ~ +/- 20 wave numbers, ie.

O (2780 - 2820) AND (1380 — 1420)

» For an HNMR spectrum with peaks at 1.4 and
7.2 ppm, search 2 ranges of ~ +/- 0.2 ppm, ie

0 (1.2-1.6) AND (7.0 -7.4)
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Figure 10. Molecular Formula Data:
Specifying Heteroatoms
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Figure 11. Browsing the Molecular Formula
Index, Selecting a Term, and Returning to
Main Search Page
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Figure 12. Viewing Terms Found by
Browsing an Index on Search Page

— Searching

Enter a query, then press ‘Submit Search’ Enter a word(s) inte one or mare 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

[amp =]

A1l Entries [ BROWSE INDEX

AND x| Chemical Name [ BROWSE INDEX

AND x| Molecular Formula  [~ONLY-C H 0" AND H12 ‘ BROWSE INDEX

AND x| CAS Registry Mo [ BROWSE INDEX

AND x| Merck Index Number | BROWSE INDEX
AND x| Beilstein Reg. Mo [ BROWSE INDEX

AND x| Molecular Weight | BROWSE INDEX
120 *

AMD x| Melting Point [11o- BROWSE INDEX

> Click on Browse Index button for Molecular
Formula.

Note:

»  If you have molecular formula information, such
as knowing that only C, H, and O atoms are
present, you can use this information to narrow
down the search.

» Element symbols in the Molecular Formula
index are case sensitive.

Example:
» Using the example above of melting point range
of 110 — 120 deg C, one can add molecular
formula information to help narrow results.

Action:
»  After clicking on Browse Index, scroll down
until you can read entries starting with —-ONLY.
If your unknown compound has only C, H, and
O, click on —-ONLY-C H O. Scroll back to the
top of the page, and make sure only that entry is
copied to the Search Terms box.

> Thenclick RETURN TO SEARCH.

Note:
» In the entries for molecular formula, the symbol
X is used to denote a Halogen, such as Br.

Note:

» If you also have information such as the number
of Hydrogens in your unknown (from HNMR),
you can enter this information into the molecular
formula field as well. For example, if your
unknown was known to have 12 Hydrogens you
would put the cursor after the —-ONLY-C H O,
then hit space, and type in AND H12. It should
look as shown in Fig. 12.

Action:
» Make sure the entries in the search term boxes
are correct.
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Figure 13. Entering Chemical Name

Fragments

AND =

IAND | CAS Registry No. |

AND vl

Cherical Name
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Molecular Formula |

4
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—

Figure 14. Adding a Substructure to a Search

>

Note:
>

Enter name fragment adding wild card
characters as needed.

You may use * as a wild card to indicate any
number of characters and a ? to indicate only one
character.

The * can be used at the beginning, anywhere in
the middle, or at the end of a search term.

Only use name fragment searching for
identifying unknowns in cases where the
nomenclature is consistent for a class of
compounds.

Example:

>

Action:
>

submit search
clear search

Enter a query, then press 'Submit Search’. Enter a word(s) into ane 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

AND =

Figure 15. Main Structure Drawing Screen

¢ File Edt Draw Temwplats Test! DOuenyDsf Display Search Prefersnces! Window Help ;|£| x|

b|E| RS pofpRY]Q] o] ] FAUZRS 2

a =
|

el «

AR

rd

La

el

A - Stuct Ed

| e |

AB Click here to add structure to szarch

CxX

=1

Note:
>

Note:
>

>

Enter *acid to find compounds that have “acid”
as part of their name.

Click on Draw Query button.

Get CHEMnetBASE structure drawing plug-in if
a box with an x in it is present rather than a Draw
Query button (see page 2).

The structure drawing screen consists of :
o Drawing workspace for structure (large
white interior area of screen)
o Drawing palette (on left of screen) that
contains tools for drawing structures
(pencil, ring tool, chain tool, eraser,
highlighter, lasso)
o0 Common atoms and bonds (on bottom
of screen)
0 Toolbar for frequently used functions
and commands (at top of work space)
0 Menu bar for drawing, filing, editing,
and displaying a structure (at top of
structure drawing screen)
After finished drawing structure, press green
arrow (in box on workspace) to return to main
search page.
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Figure 16. Using the Ring Tool Example:
: J d » Add a benzene ring to drawing workspace.

4

pa| U EEER) 2

Action:
»  Click on Ring Tool (on toolbar at left). Box
will open that contains Ring Descriptions.
» Choose image of ring desired or scroll down
window in upper right to choose size of ring.
» Click the OK button.
» Next, move cursor (which has turned into
hexagon with a + sign in center) to work space
oo and click again to paste the ring into drawing
workspace.

L=[plER = B8

lojojojolol]
B = B

>
¥
)

Note:
» See Ring Isolation in FAQ for POC if you need
to search a ring that is not fused to another ring.

Example:
) ) ) » Add a carboxylic acid group to drawing
Figure 17. Using Functional Groups workspace.
Of File Edt Draw Template Test! OuenDef Display Seaich Preferencesl Window Help =& x|
Dl|@Sls emmavial  tpy = TERE?)
7 =  Action _ _
> o ? - > Click on Pencil tool (at left of screen).
B » Click on NO2 icon (at top of screen) to add a
7 ///\\‘ functional group to your search.
il K ) Note
| » NO2 icon lists common functional groups.
z = »  XAQM icon lists common system defined
— | variables.
aen Click. here to ad;jus;lrrrclule o search o X= Halogen
S 0 A= Any element except Hydrogen
-5 o Q= Any element except Carbon or
Hydrogen
0 M= Any Metal
Action

Figure 18. Selecting a Functional Group

» Click on white dot in front of COOH.

x|

o4 Fi: Edlt Draw Template Testl OuenDef Dlsg\ay Search  Preferences) Window Help == > Click Single Use to p|ace one copy of functional
o group on drawing screen.
@ " Me m CF2 mi~ OH m COZH m" CHO ﬂ
Q m CH2 u CF3 me SH*‘-‘ COOH m{ C[0]JCH3 Note:
% mCAcH Ce R R RCACH i (Y » Using one copy of a functional group in your
= LIEL (el @ED G search will retrieve substances that have one or
=) C nPr =C CBr2 WO nPrO WO CS2H WO NH3 more occurrences of the functional group present
? i i-Pr ut CBr3 w i-Pro m CSSH m NOZ in a Structure.
| © nBu C c2 =C nBu0  =C PO3HZ » Shortcuts for some functional groups are
ol ceme was im0 e opome o | ambiguous, e.g. CHO. Completely draw
oo sBu ©oC6HA mC sBuO  mr 502 _Multple Use | functional group if this problem occurs.
51|+ wBu £ mCEHA " +Bub ut 0503

 Ph © p-C6H4 w" PhO N S03H " Reversible . ad

[H nH|l]|S\N\NH|[:1|BI‘|F\Sl|lljmnéu‘f\"_i
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Figure 19. Adding Functional Group to

Structure Drawing Screen

Action:
>

Next, click on drawing workspace to add
functional to your search strategy.

)@ File Edit Draw Template Text! OueryDef Display Search Preferences! Window Help > When fInIShIng dranng StrUCturaI fragments’
DEBG oo i@y o] |t m L8 gég:rlzr?zclrigae green arrow to return to main
<]

— A x PN Note:

2| o | 7 ‘ » Do not attach fragments together unless you are

3 Clck here toawtwe fosearch S J sure that they are connected to one another.

E » Searching disconnected structural fragments will

a I retrieve compounds that have all fragments in

— _> cooH them.

| Example:

| » Search benzene ring and carboxylic acid.

Y]

Action:
» Press Submit Search button to perform search.
Figure 20. Performing a Search
* submit search Note:

e > Before submitting search, verify that all terms
Enter a query, then press "Submit Search’. Enter a word(s) into one or maore of the boxes £ and Structures that yOU Want tO be InC|Uded |n the
truncate on the left or right hand side of the word with an asterisk(™) SeaI’Ch appear on the screen.

& Substructure  © Exact Match
Draw Query Example:
P » A compound that contains at least one benzene
LJ coon ring and one carboxylic acid, has only Carbon,
S Hydrogen, and Oxygen present in the molecular
formula, and melts between 110-120 deg C,
AND - would be entered as shown on the left.
Chernical Mame |
[ E] e |
Molecul = -
AND = Fo;;tﬂaar [r-anLt-c ® 0
Molecul
w0 ]
AND v| Melting Point  [110 - 120
AND 7| BoilingPomt |
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Figure 21. Viewing Search Results:

PROPERTIES OF
ORGANIC

Brief Display

COMPOUNDS

| search | help | technical support | getplugin | home | crcpress | chemnetbase | logoff ‘

return to search |25 of 28573 documents matched guery. Hits 21 to 25 *
i first
—« previous ‘ Name |CA5 Reyistry Numher|MnIecuIal Formula

next » ‘1 1" Biphenyl]-4-butanaic acid |6057—60—9 |C16H1602

last W ‘1 1 Biphgryl}-2-carboxylic acid |947-84-2 |C13H1002
‘Q-Na h carboxylic acid, 3 4-dihydro- |2244U-38-6 |CllHIDOZ
‘nganm*md 2-phenoxy- (#)- |1912-21-6 |C9H1E|03
‘Pmpanoic-acid 2-phenoxy- |940—31—8 |CgHmO3

Web Version 6.0

Copyright @ 2001 Chapman & Hall/CRC

Figure 22. Viewing Record in Full Display

return to search
list '
1 first
"« previous_|

next »w
last

Figure 23.

Hit 22 of 25

© Name: [1,1°-Biphenyl]-2-carboxvlic acid

Synonym: 2-Biphenylcarboxylic acid 2-Carbozybiphenyl Diphenyl-2-carbozylic acid
2-Phenylbenzoic acid o-Phenylbenzoic acid

Molecular Formula: C,,H,jO,

Line Formula: 2-(HO,C)C,H,-CH,
CAS Registry Number: 347-384-2
Beilstein Registry Number: 374075
Beilstein Reference: 4-09-00-02472
Molecular Weight: 128.217
Color/Crystalline Form: If (dil al)
Melting Point (°C): 114.3

Normal Boiling Point (°C): 343.5
Solubility In Common Solvents: }EO 1, EtCH 4, bz 4, HOAcC 4
Solution Properties: p& =346 @ 25°C

Infrared Peaks (eml): 3060 2380 1700 1630 1600 1580 1570 1500 1430 1450 1440
1410 1400 1220 1260 1140 1090 1070 1010 920 800 770750 700 650 610 580 540 510
410 350

Ultraviolet Peaks (nm): 238(5570) MeOHEOH
'H NMR Peaks (ppm): 7.37.3 7. 11.8 CDCl,

<

Viewing Hyperlinked Structure for

Compound in Full Display

r POC Server v6.0

Draw Query

- Netscape

Web Version 6.0
Copyright @ 2001 Chapman & Hall/CRC

10

Action:
>

Note:
>

Action:
>

Note:

Click on name of compound to view full
display.

Total number of records retrieved in search
results is listed at top of page. Because the total
is estimated, the total number of documents
retrieved varies with each page.

Navigation buttons for viewing answer set are at
left side of screen.

Brief display from each record includes
substance name, CAS (Chemical Abstracts)
Registry Number, and molecular formula.
Substance names are hypertext linked. Click on
name of compound to view full record.

View record in full display to see if it is of
interest, and if the data matches that for your
unknown.

Clicking the benzene ring to left of the name will
display the structure for the compound.
Selected physical properties, often including
spectral peaks, are listed for each compound.
Solubility in Common Solvents: a relative scale
of solubility is used.

0 l=insoluble
2=slightly soluble
3=soluble
4=very soluble
5=miscible
6=decomposes
CAS Registry Number is frequently included for
a substance. Using this number is an excellent
way to find more information about this
compound in other databases, as the way a name
is entered into a database can vary.

OO0OO0OO0O0

After clicking on a structure link (benzene ring
icon to left of compound name), a display like
the one on the left will appear.

A link to Draw Query enables you to modify the
structure for a new structure search.



	Table of Contents
	Figure
	Description
	Page
	Entering the Properties of Organic Compounds (POC) Database
	Entering Melting Point or Boiling Point Data
	Entering Equivalent Weight Data
	Entering Equivalent Weight Data in the Molecular Weight Sear
	Entering Spectral Peak Data
	Entering IR and HNMR Spectral Peak Data
	Entering Molecular Formula Data





	Entering Chemical Name Fragments
	Entering Substructures
	Searching POC
	Displaying Search Results
	Figure 1.  CHEMnetBASE homepage

	Figure 2. Swain Home Page

	Figure 3. Properties of Organic Compounds Database
	Figure 5.  Melting Point and Boiling Point Search Fields
	Figure 6.  Entering a Melting Point Range
	Figure 7.  Entering a Boiling Point Range

	Figure 8.  Entering Equivalent Weight Data in the Molecular 
	Figure 9.1 Enter IR Spectral Peak Data
	Figure 14. Adding a Substructure to a Search

	Figure 16.  Using the Ring Tool
	Figure 17.  Using Functional Groups
	Figure 18.  Selecting a Functional Group
	Figure 20.  Performing a Search



