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Why catassembly needs to be considered apart from catalysis. 
  
The term “catassembly” can explicitly describe the corresponding phenomenon in this review, 

and two reasons necessitate its creation: 
 
Reason I: catassembly needs to be considered apart from catalysis because they are 

essentially different. 
Catassembly refers to molecular assembly and catalysis refers to chemical reaction, they are 

distinctively different: 
(a) Molecular assembly involves mainly noncovalent interactions, but chemical reactions focus 

on the formation and cleavage of covalent bonds. Noncovalent interactions, such as hydrogen 
bonding, π–π stacking, hydrophobic effects, weak coordination, etc., are more labile and more 
diverse. In addition, noncovalent interactions in assembly process usually function at multiple 
sites, exhibiting effects as multivalency or cooperativity which greatly increase the complexity of 
noncovalent interactions. 

(b) Building blocks for assembly range from small molecules to macromolecules to 
nanoparticles. Thus, molecular assembly exhibits complexity at different levels, as shown in Fig 
S1. At level 1, assembly involves relatively simple noncovalent interactions between one or two 
kinds of molecules; at level 2, hierarchical assembly involves multi-components and complex 
interactions; and at higher levels, supramolecular systems involve multiple associated assembly 
processes at multiple time and space scales. By contrast, chemical reactions usually deal with 
simple molecular segments. 
Therefore, it is inappropriate to use a simple phase “chemical reaction” to describe both chemical 

reactions and all these complex molecular assembly processes without distinguishing their 
differences. 
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Fig S1. Fabrication of functional materials through chemical reaction and molecular assembly with 

complexity at different levels. 
 
Besides, catassembler interacts noncovalently with building blocks at multiple sites, whereas 

catalyst covalently with substrates at one or two sites. When the system becomes more complex at 
level 2 and higher levels, diversification of catassemblers is an inevitable trend, and several 
catassemblers would be needed to work cooperatively. And they fall into builder-like catassembler 
and porter-like catassembler. 

 
 Table S1. Comparison among catalyst, supramolecular catalyst, and catassembler 

 Catalyst 
Supramolecular 

Catalyst 
Catassembler 

Region of 
applicability 

Chemical reaction Chemical reaction 
Molecular 
assembly 

Interactions Covalent Noncovalent Noncovalent 
Active sites One or two Several/Multiple Several/Multiple 

 
Therefore, catassembler and catalyst have different regions of applicability, and their features 

are dramatically different, as shown in Table S1. It is inappropriate to use “catalysis” and 
“catalyst” to describe “catassembly” and “catassembler,” because they essentially different. 
 
Reason II: even if one could consider catassembly as a type of catalysis, the catalysed 

assembly phenomenon should have its specialized term to distinguish from other catalysis 
phenomena, such as organometallic catalysis, organocatalysis and supramolecular catalysis. 

This term can be a combined phrase or a coined word, and “catalysed-assembly” appears to be 
more acceptable than “catassembly”. However, the term of the “helper” in a catalysed-assembly 
process would be difficult to define. “Catalyst” is too general; while combined terms of “assembly 
catalyst” and “assembling catalyst” easily cause confusions with “supramolecular catalyst,” which 
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has been explicitly defined as a substance that accelerates a chemical reaction, instead of an 
assembly process. 

Catassembly can be considered as the abbreviation of catalysed-assembly, combining the Greek 
root cata- (before a vowel cat-1) of catalysis with assembly. One can also easily find the inference 
with self-assembly and co-assembly in terminology. The noun form could be defined as 
catassembler, which can completely avoid the confusion with supramolecular catalyst and 
noncovalent catalyst. In addition, the verb and adjective forms can be defined as catassemble, and 
catassembled. All these terms identifiably suggest they reflect the “catalyzed” phenomenon at 
molecular assembly level. 
Therefore, “catassembly”, “catassembler”, and “catassemble” are superior to 

“catalysed-assembly”, “assembly-catalyst”, and “catalyse” in terminology. 

                                                        
1 http://dictionary.reference.com/browse/cata?s=t 

Electronic Supplementary Material (ESI) for Chemical Society Reviews
This journal is © The Royal Society of Chemistry 2013

http://dictionary.reference.com/browse/cata?s=t


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



