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Description

TECHNICAL FIELD

[0001] The present invention relates to a reagent for organic synthesis and a method of organic synthesis reaction
using this reagent, and in more detail, it relates to a reagent for organic synthesis which is a compound which rapidly
changes from a liquid phase state to a solid phase state due to a change in solution composition and/or solution tem-
perature, which is provided as a compound acting as a reaction substrate or a catalyst in an organic synthesis reaction,
or which is provided as a compound which bonds to unreacted compounds or byproducts in an organic synthesis reaction,
which can be easily removed from the reaction system after the reaction; and to a method of organic synthesis using
this reagent.

BACKGROUND ART

[0002] In chemical reaction processes, methods of separating as a solid a specified component dissolved in a liquid
are widely used. This is because, by solidifying (crystallizing) only the specified component, separation and/or purification
after the reaction are simplified. In particular, recently, in successive multistage synthesis such as compound library
synthesis and the like used in the research and development of pharmaceuticals, after the completion of each reaction,
by solidifying (crystallizing) the unnecessary compounds, the removal of the solidified (crystallized) substances becomes
easy, and it is possible to prevent the processes from becoming complicated.
[0003] The solidification (crystallization) of specified components dissolved in a solution in this way is implemented
by satisfying defined conditions in the relationship with chemical properties and physical properties of the compounds,
and with the solvent.
[0004] However, the conditions for solidification (crystallization), in many cases, must be found by experience based
on trial and error. Especially, in successive multistage synthesis, because it is necessary to consider the solidification
(crystallization) conditions based on the characteristic properties of the compounds synthesized in each of the stages,
process development is very expensive and time consuming.
[0005] In order to solve such problems, in the prior art, there was known a means of using a chemically modified
reagent on polystyrene or silica, and separating the liquid including the products, and the reagents, by filtration after the
reaction. With these reagents, it is possible to easily separate unreacted compounds added in excess, byproducts, and
catalysts, in an organic synthesis reaction or the like, without complicated separation processes.
[0006] Further, Patent Document 1 discloses a method for practicing a nucleophilic substitution reaction (Mitsunobu
reaction) of an alcohol for producing a desired product, including a step of reacting an alcohol and a nucleophilic reagent
with an azodicarboxylate and a phosphine, wherein at least one of the azodicarboxylate and phosphine include at least
one fluorous tag (a retention group of a highly fluorinated alkyl group or the like). Here, for example, fluorous solvents
including perfluorocarbon or the like, will be present as a third phase without mixing with organic solvents or water, and
have the characteristic of dissolving compounds having a fluorous tag. Because of this, by adding a fluorous solvent to
a uniform reaction phase, it is possible to easily separate a compound which must be separated from the product, and
which has a fluorous tag.
[0007] Further, by using a fluorous carrier which selectively bonds to a fluorous tag, it is possible to easily separate a
compound having a fluorous tag by solid-liquid extraction.
[0008] Patent Document 1: Japanese Publication No. 2005-508890 of PCT Application.
[0009] EP 1 426 101 describes a solvent system which comprises two or more single organic solvents or two or more
mixed organic solvents, characterized in that the state of the solvent system can be reversibly changed, with changing
temperature conditions, from one state which is homogeneously compatibilized mixed solvent system in which organic
solvents constituting the solvent system have been homogeneously compatibilized and mixed to the other state which
is a separated solvent system made up of two or more separated phase respectively consisting mainly of the two or
more single or mixed organic solvents constituting solvent system, and that when the solvent system is the homogene-
ously mixed solvent system, a chemical component which is soluble in only one of the single or mixed organic solvents
can be event dissolved in the system.

DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention

[0010] However, in the case of utilizing a reaction using a chemically modified reagent on polystyrene or silica, for the
reagent carried on the polystyrene or silica, the reaction point is only at the solid liquid interface, thus the reactivity is
often low. Further, there was the problem that it was not possible to use this method in many synthesis reactions where
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a product is produced by the reaction from sterically plural directions, two or more reagents, because the reaction was
carried out on a solid surface.
[0011] Further, in the method disclosed in Patent Document 1, in the case of using a fluorous solvent when separating
a compound having a fluorous tag, there was the problem that the costs of the reaction could not be kept low because
fluorous solvents are expensive. Further, in the case of using a fluorous carrier in the separation of a compound having
a fluorous tag, in addition to using an expensive fluorinated silica gel or the like, the separation operation is complex
and cannot be easily used.
[0012] The present invention was made in view of the above problems, and has the objective of providing a reagent
for organic synthesis and a method of organic synthesis reaction using the reagent, whereby a chemical reaction can
be carried out in a liquid phase, and further, the separation of the unnecessary compounds from the liquid phase after
the completion of the reaction can be carried out easily and also at low cost.

Means for Solving the Problems

[0013] The present inventors have carried out diligent research in order to solve the above problems. As a result, they
arrived at and completed the present invention, discovering that by using a reagent for organic synthesis including an
aromatic group having a specified hydrophobic group, and having a property of reversibly changing from a liquid phase
state to a solid phase state according to changes in the solution composition and/or the solution temperature, it is possible
to carry out the separation of unnecessary compounds from the liquid phase after the completion of the reaction, easily
and furthermore, at low cost.
[0014] Specifically, the present invention provides the following.
[0015] The first aspect of the invention provides a reagent for organic synthesis which can be used for organic synthesis
reactions, shown in the below Chemical Formula (1), having a property of reversibly changing from a liquid phase state
to a solid phase state according to changes in solution composition and/or solution temperature.

wherein R2 and R4 are a docosyloxy group (C22H45O-), R1, R3 and R5 are hydrogen and X represents a reagent active
site shown by the following formulas (A), (B), (E), (F), (G), (K), (L), (M), or (M’) :

-Y-SH (A),

-Y-NH2 (B)

-Y-Br (G),
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wherein Y is an alkylene group with a carbon number of 1 to 10, in and n are independently 0 or 1, Za is a chlorine atom
or a bromine atom, and Zb is a hydroxyl group, chlorine atom or a bromine atom.
[0016] The reagent for organic synthesis according to the first aspect can be dissolved uniformly with high concentration
in many organic solvents, and it can react with a high degree of reactivity with other compounds in many organic solvents.
[0017] Further, the reagent for organic synthesis according to the first aspect can also be used mainly as a nucleophilic
scavenger, electrophilic scavenger, synthesis building block, reaction accelerator, condensation agent, or metal ligand.
Namely, it can be used in a wide range of applications, as a reaction substance for unnecessary substances such as
byproducts, catalysts, and unreacted reaction substrate and the like, as a reaction substrate in an organic synthesis
reaction, and as a catalyst or reaction accelerator in an organic synthesis reaction, and in addition, it has the property
of reversibly changing from a liquid phase state to a solid phase state according to changes in solution composition
and/or solution temperature, and thus can be easily separated from the reaction system by solidification after the reaction.
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[0018] In this way, any compounds added to a reaction system, and byproducts generated in the reaction system, can
be easily separated from the reaction system, or a specified reaction substrate or reaction accelerator can be added to
the reaction system as a compound which can be easily separated later, and can be easily separated from the reaction
system after the completion of the reaction.
[0019] Further, in a reaction using the reagent for organic synthesis of the first aspect, the organic synthesis reaction
can be carried out at low cost without using particularly expensive reagents.
[0020] Here, the "reagent for organic synthesis" indicates all reagents used for carrying out organic synthesis reactions,
or processes after the reaction, and includes reaction substrates, reaction accelerators, and synthesis building blocks,
and the like. The reagent for organic synthesis according to the present invention is not particularly limited in terms of
the amount used, and can be used in any case such as the case of use in large industrial quantities, or the case of use
in small quantities for testing, research or the like.
In the present invention, in particular, the compound has a structure such as that shown in Chemical Formula (1).
[0021] Further, the "reagent for organic synthesis" of the present invention has a "hydrophobic carrier group" as a
portion thereof. In the present invention, "hydrophobic carrier group" indicates, in the compound (1), a site having a
hydrophobic group, and specifically, in the Chemical Formula (1), indicates a portion excluding the reagent active portion
which is X.
[0022] Further, "nucleophilic scavenger" indicates a compound which can bond to excess electrophilic reagents re-
maining unreacted with other reaction substrate substances among electrophilic reagents used a chemical reaction,
and to compounds having electrophilicity which are produced as reaction byproducts, and further to unreacted reaction
substrate.
[0023] The term "electrophilic scavenger" indicates a compound which can bond to excess nucleophilic reagents
remaining unreacted with other reaction substrate substances among nucleophilic reagents used in a chemical reaction,
and to compounds having nucleophilicity which are generated as reaction byproducts, and further to unreacted reaction
substrate.
[0024] The term "synthesis building block" indicates an intermediate provided for the organic synthesis reaction of the
desired compound in the present invention, and indicates a general term for a compound which can impart an arbitrary
reagent activity to a reaction substrate by introducing a specified functional group via chemical bonding in an arbitrary
reaction substrate.
[0025] The term "condensation agent" indicates a compound which acts to accelerate a dehydration condensation
reaction by accelerating the elimination of active hydrogen and hydroxyl groups from a reaction substrate in a dehydration
condensation reaction such as an ester synthesis reaction, amide synthesis reaction, ether synthesis reaction or the like.
[0026] The term "metal ligand" indicates a compound having an atomic group which can coordinate and bond to a
metal ion added as a catalyst or reaction accelerator in an organic synthesis reaction.
[0027] Further, "reaction accelerator" indicates a compound which can accelerate an organic synthesis reaction by
addition to a reaction system, and for example, acids, bases, catalysts and the like can be mentioned.
[0028] Also described in the present specification is a reagent for organic synthesis according to the first aspect,
characterized in that, in Chemical Formula (1), X is a functional group shown by (A) to (M), or (A’) to (M’) below.

-Y-SH (A),

-SH (A’)

-Y-NH2 (B),

-NH2 (B’)
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-Y-Br (G),

-Br (G’)
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(In the formulas (A) to (M), Y is an ester bond, ether bond, amide bond, thioester bond, sulfide bond, urea bond, carbamate
bond, or carbonate bond, or an alkylene group with a carbon number of 1 to 10 which may have such bonds. Further,
in formulas (M) and (M’), m and n are independently 0 or 1, Za is a chlorine atom or a bromine atom, Zb is a hydroxyl
group, chlorine atom, or a bromine atom.)
[0029] Here, a "carbamate bond" is the chemical bond shown in Chemical Formula (N).

[0030] Further, a "carbonate bond" is the chemical bond shown in Chemical Formula (O).

[0031] The reagent for organic synthesis can be used for the following applications. Namely, in the case that among
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the compounds (1) indicated in the second aspect, X is reagent active site shown by the Chemical Formula (A) to (C)
or (A’) to (C’), because it has a reaction center having nucleophilicity, such as a thiol group, amino group, or the like, it
can be used as a nucleophilic scavenger.
[0032] Further, in the case that among the compounds (1) shown in the second aspect, X is a reagent active site
indicated by the Chemical Formulas (D) to (H), or (D’) to (H’), because it has a reaction center having electrophilicity,
such as a carbonyl carbon atom, or the like, it can be used as an electrophilic scavenger. Further, also in the case that
among the compounds (1), X is a reagent active site shown by the Chemical Formulas (M), or (M’), because the carbon
atom to which a hydroxyl group is bonded, and the carbon atom to which to a halogen atom, not directly bonded to a
benzene ring, is bonded have electrophilicity, it can be used as an electrophilic scavenger.
[0033] Moreover, in the case that among the compounds (1) described above, X is a reagent active site shown by the
Chemical Formulas (A) to (H), or (A’) to (H’), because structural changes for a compound having arbitrary reagent activity
are possible via a sulfide bond, thioester bond, amino bond, amide bond, carbamate bond, urea bond, carbonate bond,
ether bond, or ester bond, it can also be used as a synthesis building block.
[0034] In the case that among the compounds (1) described above, X is a reagent active site shown by the Chemical
Formulas (I), (J), (I’) or (J’), because an amino group or the like shows strong basicity, it can be used as a reaction
accelerator as a strong base. Namely, these compounds, as strong bases, by capturing active hydrogen of one portion
of the reaction substrate, can be used as reaction accelerators for nucleophilic reactions, deprotecting reactions, ester-
ification reactions of carboxylic acids, alkylation reactions of active methylenes, alkylation reactions of amines, alkylation
reactions of phenols, alkylation reactions of thiols, and the like.
[0035] In the case that among the compounds (1) described above, X is a reagent active site shown by the Chemical
Formulas (K), or (K’), the unbonded electron pair of the phosphorous atom is donated to a metal atom, and in addition,
an electron pair is back-donated from the metal atom to the n orbital of the tertiary phosphine. Because of this, these
compounds can form strong coordination bonds with metal atoms.
[0036] Further, in the case that among the compounds (1) described above, X is a reagent active site shown by the
Chemical Formulas (K), (L), (K’), or (L’), because (K) or (K’) act in the same way as triphenylphosphine, and further,
because (L) or (L’) act in the same way as diethyl azodicarboxylate, these can be used as condensation agents for many
condensation reactions publicly known as Mitsunobu reactions.
[0037] The present invention provides a reagent for organic synthesis , wherein in the Chemical Formula (1), R2 and
R4 are a docosyloxy group (C22H45O-), and R1, R3 and R5 are hydrogen.
[0038] Because the reagent for organic synthesis according to the present invention has two docosyloxy groups, it
can be dissolved uniformly at high concentration in many organic solvents, and it can react with a high degree of reactivity
with other compounds in many organic solvents.
[0039] In one embodiment the invention provides a reagent for organic synthesis according to the third aspect, wherein
in the Chemical Formula (1), the reagent active site X is a functional group shown by the formula (M) or (M’).
[0040] The reagent for organic synthesis according to this embodiment is, specifically, the compound shown by Chem-
ical Formula (2a).

(In Formula (2a), m and n are independently 0 or 1, Za is a chlorine atom, or bromine atom, Zb is a hydroxyl group,
chlorine atom, or bromine atom.)
[0041] Because the reagent for organic synthesis according to this embodiment has a hydroxyl group, chlorine atom,
or bromine atom, it can be used as an electrophilic scavenger. Further, because the reagent for organic synthesis
according to this embodiment has two docosyloxy groups, it can be dissolved uniformly at high concentration in many
organic solvents, and it can react with a high degree of reactivity with other compounds in many organic solvents.
[0042] In another embodiment the invention provides a reagent for organic synthesis according to the first aspect,
wherein in the Chemical Formula (1), the reagent active site X is a hydroxymethyl group, and R2 and R4 are a docosyloxy
group (C22H45O-), and R1, R3 and R5 are hydrogen.
[0043] In other words, the invention according to this embodiment is a reagent for organic synthesis shown by the
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following Chemical Formula (2) which can be used for organic synthesis.

[0044] Because the reagent for organic synthesis according to this embodiment has a hydroxyl group, it can be used
as an nucleophilic scavenger. Further, because the reagent for organic synthesis according to this embodiment has two
docosyloxy groups, it can be dissolved uniformly at high concentration in many organic solvents, and it can react with
a high degree of reactivity with other compounds in many organic solvents.
[0045] In a further embodiment, the present invention provides a reagent for organic synthesis which can be used for
organic synthesis reactions, shown in the following Chemical Formula 10, and having a property of reversibly changing
from a liquid phase state to a solid phase state according to changes in at least one selected from the group consisting
of solution composition and solution temperature.

[0046] In a further embodiment, the invention provides a method of organic synthesis reaction using the reagent for
organic synthesis as described above comprising a reaction step of carrying out a reaction wherein the reagent for
organic synthesis is dissolved in a reaction system where the reagent active site X of Chemical Formula (1), the hy-
droxymethyl of Chemical Formula (2) or the reagent active site of Chemical Formula (10) participates in the reaction,
and after this, a separation step of separating the reagent for organic synthesis and the reacted reagent for organic
synthesis.
[0047] Taking note of the reagent for organic synthesis disclosed in the above Chemical Formula (2) the invention is
method of organic synthesis reaction using the reagent for organic synthesis to Chemical Formula (2), comprising a
reaction step of carrying out a reaction where the reagent for organic synthesis is dissolved in a reaction system where
the hydroxyl group in Chemical Formula (2) participates in the reaction, and after this, a separation step of separating
the reagent for organic synthesis and the reacted reagent for organic synthesis.
[0048] In the method of organic synthesis reaction according to the present invention, in the reaction step, it is possible
to carry out a chemical reaction for producing the desired compound, using the reagent for organic synthesis as described
above. Further, because it is possible to separate, by the separation step, byproducts having a hydrophobic carrier group
of the reagent for organic synthesis among the byproducts produced by the chemical reaction, and the reagent for
organic synthesis added to the reaction system in excess and remaining unreacted, it is possible to easily carry out a
procedure of separating other compounds from the desired compound.
[0049] Further, in the reaction step of the method of organic synthesis reaction according to the present invention, it
is also possible to add a reagent for organic synthesis in addition to any chemical reaction for obtaining the desired
compound, and to react the reagent for organic synthesis with excess reaction substrate added in excess to the reaction
system and byproducts.
[0050] Here, "method of organic synthesis reaction" indicates a method for producing by an organic synthesis reaction
a desired compound, and in the present invention, in particular, it indicates a method using the reagent for organic
synthesis disclosed above. The method of organic synthesis reaction of the present invention is not particularly limited
in the used amount of the reagent for organic synthesis, and can be carried out with any amount, such as the case of
using the reagent for organic synthesis in large industrial amounts, or in the case of using small amounts in testing and
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research.
[0051] Further, the separation step in the method of organic synthesis reaction according to the sixth embodiment
includes a step of crystallizing and separating the reagent for organic synthesis, and the reacted reagent for organic
synthesis, by means of changing the solution composition and/or by means of changing the solution temperature. Namely,
because the reagent for organic synthesis disclosed above reacts sharply to changes in solvent composition and/or
solvent temperature, by using a means to change the composition and/or the temperature of the solvent, the reagent
for organic synthesis or the reacted reagent for organic synthesis can be crystallized, and the reagent for organic synthesis
and the reagent for organic synthesis after reaction can be easily crystallized and separated in a state where the desired
compound of the synthesis remains in the solution.
[0052] As the means for changing the solution composition, for example, the means of adding another solvent to the
reaction system, such as a poor solvent with respect to the reagent for organic synthesis, or the means of concentrating
the solvent can be mentioned. As a means for changing the solution temperature, for example, the means of cooling
the solution can be mentioned.

Effects of the Invention

[0053] According to the present invention, the reagent for organic synthesis can be uniformly dissolved in many organic
solvents, and thus can be reacted with a high degree of reactivity with other compounds. Further, after the reaction, it
is possible to choose from many separation methods such as a solid liquid separation method by crystallizing the reagent
for organic synthesis, and the reacted reagent for organic synthesis, or a liquid liquid extraction method by adding a
separation solvent which is immiscible with the reaction solvent, and partitioning the reagent for organic synthesis and
the reacted reagent for organic synthesis into the separation solvent. Because the separation conditions of these sep-
aration methods can be uniformly determined based on the properties of the reagent for organic synthesis, it is not
necessary to consider the separation conditions based on the characteristic properties or the like of each organic synthesis
reaction. This not only simplifies process development, but also, for example, makes it possible to accelerate the research
and development of pharmaceuticals and the like by compound library synthesis and the like, and this can in turn
contribute to technical innovations in the biochemical industry and chemical industry.
[0054] Further, organic synthesis reactions using the organic synthesis reagent of the present invention do not use
especially expensive compounds, and thus the organic synthesis reaction can be carried out at low cost.

PREFERRED MODE FOR CARRYING OUT THE INVENTION

[0055] Embodiments of the invention are described in detail below. These embodiments do not in any way limit the
reagent for organic synthesis or the method of organic synthesis reaction using this reagent of the present invention,
and appropriate modifications can be made within the scope of the objectives of the present invention.

Reagent for Organic Synthesis

[0056] The reagent for organic synthesis according to the present embodiment is shown by Chemical Formula (1) :

wherein R2 and R4 are a docosyloxy group (C22H45O-), R1, R3 and R5 are hydrogen and X represents a reagent active
site shown by the following formulas (A), (B), (E), (F), (G), (K), (L), (M) or (M’) :

-Y-SH (A),

-Y-NH2 (B)
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-Y-Br (G),
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wherein Y is an alkylene group with a carbon number of 1 to 10, m and n are independently 0 or 1, Za is a chlorine atom
or a bromine atom, and Zb is a hydroxyl group, chlorine atom or a bromine atom.
[0057] In another embodiment, the reagent for organic synthesis according to the present invention is shown in the
following Chemical Formula 2 or Chemical Formula 10:

[0058] Because the above compounds have at least two hydrophobic groups they can show sufficient hydrophobicity,
and can dissolve in a wide range of organic solvents, and further, since the 3-position and 5-position with respect to X
(R2 and R4) of the compounds are substituted with an alkoxyl group they are also stable with respect to acid treatment,
and are especially suitable for the reagent for organic synthesis of the present invention.

Reagent Active Site

[0059] In Chemical Formula (1), X indicates a reagent active site as defined.
[0060] Namely, the compound shown by the above Chemical Formula (2) is a reagent for organic synthesis , wherein
in the Chemical Formula (1), X is a hydroxymethyl group, R2 and R4 are docosyloxy (C22H45O-), R1, R3 and R5 are
hydrogen.
[0061] Here, the compound shown by the Chemical Formula (2) has a hydroxyl group, and because it shows nucle-
ophilicity, it can be used as a nucleophilic scavenger.

Manufacturing Method of the Reagent for Organic Synthesis

[0062] The manufacturing method of the reagent for organic synthesis indicated in the above formula is not particularly
limited, but it can generally be synthesized by various reactions such as the following.
[0063] A compound having a plurality of phenolic hydroxyl groups such as methyl gallic acid, and a long chain bromi-
nated alkyl are reacted in N,N-dimethylformamide, under basic conditions, to yield an aromatic compound having an
alkoxy group. Next, an ester site is converted to the other substituting group to induce the desired compound by a
functional group substitution by a publicly known means, or the aromatic compound is combine to a specially prepared
reagent active site in an arbitrary bounded form to manufacture the reagent of the present embodiment.

Method of Organic Synthesis Reaction

[0064] The reagent for organic synthesis of the present embodiment can be used by the same method of use as the
reagent used in the liquid phase organic synthesis reactions of the prior art which do not have a hydrophobic carrier
group. Namely, in a state wherein the reaction substrate to be reacted is dissolved or dispersed in a solvent, a reagent
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for organic synthesis having a hydrophobic carrier group is added, and a reaction is carried out. Here, as the solvent
used in the reaction system, it is possible to use a general organic solvent in the reaction, but because the reactivity is
increased as the solubility of the reagent for organic synthesis in the solvent increases, it is preferable to select a solvent
for which the solubility of the reagent for organic synthesis is high. Specifically, tetrahydrofuran, dichloromethane, di-
ethylether, hexane, cyclohexane, N,N-dimethylformamide and the like are preferable, but it is not particularly limited to
this. To confirm the progress of the reaction, the same methods used for general liquid phase organic synthesis reactions
can be applied. Namely, thin layer silica gel chromatography, high speed liquid chromatography, and the like can be
used to track the reaction.

Reaction Step

[0065] In the reaction step, by reacting a specified reaction substrate and the reagent for organic synthesis, or by
using the reagent for organic synthesis as a reaction accelerator in a specified chemical reaction, it is possible to obtain
the desired compound. Further, it is possible to carry out an arbitrary chemical reaction for obtaining the desired com-
pound, and reacting residual reaction substrate added in excess to the reaction system, and byproducts, with the reagent
for organic synthesis.

Use of the Reagent for Organic Synthesis as a Synthesis Building Block

[0066] In the case of using the reagent for organic synthesis as a synthesis building block, for example, consideration
can be given to using the reagent for organic synthesis as a reaction substrate in a nucleophilic addition reaction,
nucleophilic substitution reaction, dehydration condensation reaction, and the like. As a reagent for organic synthesis
reaction which can be used in such a reaction, there is no particular limitation, and for example, in the reagent for organic
synthesis shown in Chemical Formula (1), a reagent for organic synthesis where X is a reagent active site shown by
(A), (B), (E), (G), (K), (L), (M) or (M’) can be mentioned. As the solvent used for the reaction, any solvent which can be
ordinarily used for these reactions can be used, and in the present embodiment, from the point of solubility of the reagent
for organic synthesis having a hydrophobic carrier group, it is possible to use tetrahydrofuran, dichloromethane, cy-
clohexane/N,N-dimethylformamide mixed solvent and the like.

Use or the Reagent for Organic Synthesis as a Reaction Accelerator

[0067] The reagent for organic synthesis of the present embodiment can be used as a reaction accelerator. The effect
as a reaction accelerator depends on the properties of the reagent active site of the reagent for organic synthesis, for
example, the degree of acidity and basicity, the catalytic activity and the like. A reagent active site having such properties
can be introduced on a hydrophobic carrier group by using a synthesis building block.
[0068] There is no particular limitation on the reagent for organic synthesis which can be used as a reaction accelerator.
For example, the present description describes a reagent for organic synthesis shown by Chemical Formula (1), where
X is a reagent active site shown by (I), (J), (I’) or (J’). These reagents for organic synthesis show strong basicity, and by
scavenging active hydrogens of the reaction substrate, can accelerate nucleophilic reactions, deprotecting reactions,
esterification reactions of carboxylic acids, alkylation reactions of active methyl, alkylation reactions of secondary amines,
alkylation reactions of phenols, and alkylation reactions of thiols.

Acceleration of Deprotecting Reactions

[0069] A reagent for organic synthesis having strong basicity can be used, for example, for the deprotecting reaction
of an Fmoc group (9-fluorenylmethoxycarbonyl group), known as a protecting group of amino groups, and the like, but
it is not particularly limited to these reactions. As the solvent used for the reaction, any one which can be ordinarily used
for such reactions can be used, and in the present embodiment, from the point of solubility of the reagent for organic
synthesis having a hydrophobic carrier group, it is possible to use tetrahydrofuran, dichloromethane, cyclohexane/N,N-
dimethylformamide mixed solvent and the like.
[0070] The added amount of the reagent for organic synthesis used in the reaction can be appropriately set by one
skilled in the art in consideration of the solubility of the reagent for organic synthesis in the used solvent, the equilibrium
constant of the acid-base equilibrium of the basic groups, the reaction stoichiometry, and the like, and generally, it is
preferable to add one to five times the theoretically required amount.
[0071] Further, a reagent for organic synthesis having a strong basicity, in the same was as its use as an accelerator
or a deprotecting reaction, can be used as an accelerator of a nucleophilic reaction, deprotecting reaction, esterification
reaction of a carboxylic acid, alkylation reaction of an active methylene, alkylation reaction of an amine, alkylation reaction
of a phenol, alkylation reaction of a thiol, and the like. In these cases, it is possible to use the same solvent as the solvent
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used for a deprotecting reaction, and further, it is possible to accelerate the reaction by adding the reagent for organic
synthesis in an amount which is the same as that of the reagent for organic synthesis used to accelerate deprotecting
reactions.

Use of the Reagent for Organic Synthesis as a Condensation Agent

[0072] The reagent for organic synthesis of the present embodiment can be used as a condensation agent. For
example, the reagent for organic synthesis can be used as condensation agent replacing the triphenylphosphine and
diethyl azodicarboxylate required in the dehydration condensation reaction publicly known as the Mitsunobu reaction.
As such a reagent for organic synthesis, the present specification describes for example, in the reagent for organic
synthesis shown in Chemical Formula (1), a reagent for organic synthesis where X is a reagent active site shown by
(K), (L), (K’), or (L’).
[0073] The dehydration condensation reaction which can be used in the present embodiment is not particularly limited,
and for example, ester synthesis reactions, amide synthesis reactions and ether synthesis reactions can be mentioned.
The solvent used for the reaction is not particularly limited if it is a solvent which can be ordinarily used for such reactions,
and in the present embodiment, from the point of solubility of the reagent for organic synthesis having a hydrophobic
carrier group, it is possible to use tetrahydrofuran, dichloromethane, cyclohexane/N,N-dimethylformamide mixed solvent
and the like.
[0074] The added amount of the reagent for organic synthesis used in the reaction can be appropriately set by one
skilled in the art in consideration of, for example, in the case of a Mitsunobu reaction, the solubility of the reagent for
organic synthesis with respect to the used solvent, the stoichiometry of the Mitsunobu reaction, and the like, and in the
case of adding the reagent for organic synthesis as a substitute substance of triphenylphosphine, it is preferable to add
from 1 to 5 equivalents with respect to one equivalent of the dehydrated hydroxyl group, and in the case of adding as a
substitute substance for diethyl azodicarboxylate, it is preferable to add from 1 to 5 equivalents with respect to one
equivalent of the dehydrated hydroxyl group.

Use of the Reagent for Organic Synthesis as a Nucleophilic Scavenger and an Electrophilic Scavenger

[0075] By using the reagent for organic synthesis of the present embodiment as a nucleophilic scavenger and an
electrophilic scavenger, it is possible to capture electrophilic reagents or nucleophilic reagents added in excess and
remaining unreacted in the reaction liquid, and compounds having electrophilicity and nucleophilicity produced as by-
products in the chemical reaction. Alternatively, in the case of using the reagent for organic synthesis of the present
embodiment as a nucleophilic scavenger, and an electrophilic scavenger, it is also possible to bond it to the unreacted
reaction substrate, and make the reaction proceed on the reagent for organic synthesis. The reagent for organic synthesis
which can be used in such reactions is not particularly limited, and for example, in the reagent for organic synthesis
shown in Chemical Formula (1), a reagent for organic synthesis wherein the reagent active site X is shown by (A) and
(B) if a nucleophilic scavenger, or the reagent active site X is shown by (E), (F), (G) and (M), or (M’) if an electrophilic
scavenger, can be mentioned.
[0076] The added amount of the reagent for organic synthesis used in the reaction can be appropriately set by one
skilled in the art in consideration of the solubility of the reagent for organic synthesis with respect to the used solvent,
and the electrophilicity and nucleophilicity of the compound to be captured and the like, and it is preferable to add from
1 to 5 equivalents of the reagent for organic synthesis with respect to one equivalent of the expected residual amount
of the nucleophilic or electrophilic reaction substrate.
[0077] For the case of using the reagent for organic synthesis of the present embodiment as a nucleophilic scavenger,
for example, a form of use such as the following can be mentioned.
[0078] Namely, in the case of carrying out a peptide synthesis reaction using an active amino acid in an N,N-dimeth-
ylformamide/propionitrile mixed solvent, a peptide bond is formed when adding an excess amount of the activated amino
acid with respect to the N terminal amino group of the peptide. Because the excess active amino acid remaining in the
reaction system has electrophilicity, it is easy to form an ester bond with this by adding the compound shown in Chemical
Formula (2). After the reaction, by adding a solvent such as cyclohexane or the like, it is possible to recover the nucleophilic
scavenger bonded to the active amino acid from the amide layer, and a peptide to which 1 amino acid residue is attached,
at the N terminal of the peptide before the reaction, remains in the reaction system.

Use of the Reagent for Organic Synthesis as a Peptide Synthesis Reagent

[0079] Among the reagents for organic synthesis of the present embodiment, those shown by Chemical Formula (1)
where X indicates (M) or (M’) can be used as electrophilic scavengers, and especially, can be used as peptide synthesis
reagents. In the case of use as a peptide synthesis reagent, in the reagent active site shown by Chemical Formulas (M)
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and (M’), a carbon atom bonded to the hydroxyl group in the reagent active site, as well as a carbon atom bonded to
the halogen atom which is not directly bonded to the benzene ring, have electrophilicity, and thus can bond with the
carboxyl group of the amino acid, and thus the peptide synthesis reaction can be carried out by sequentially forming
bonds to an activated amino acid in the state wherein the carboxyl group is bonded to the reagent for organic synthesis.
[0080] At the completion of the peptide synthesis reaction, by adding acid to the reagent for organic synthesis separated
from the reaction system, it is possible to easily separate only the peptide. Here, the reagent for organic synthesis having
a reagent active site (M) or (M’) does not activate the carbonyl group when the amino acid is bonded to the reagent for
organic synthesis, and thus there is no generation of intermediates having an oxazolone skeleton which would lead to
racimization of the α carbon, and thus in the process of peptide synthesis, racimization of the peptide does not occur.
[0081] Further, applications of the reagent for organic synthesis having a reagent active site (M) or (M’) are not limited
to applications as a reagent for peptide synthesis. Specifically, for example, applications as a hydrophobic carrier group,
by reacting the reagent for organic synthesis having a reagent active site with the desired compound, can be mentioned.
Such reagents for organic synthesis used as a hydrophobic carrier group are also included within the scope of the
present invention.

Use of the Reagent for Organic Synthesis as a Metal Ligand

[0082] By using the reagent for organic synthesis as a metal ligand, the reagent for organic synthesis can coordinate
with and capture metal ions added to the reaction system as catalysts or the like. The reagent for organic synthesis
which can be used for such a reaction is not particularly limited, and for example, in the reagent for organic synthesis
shown by Chemical Formula (1), a reagent for organic synthesis where X is a reagent active site shown by (K) can be
mentioned.
[0083] The added amount of the reagent for organic synthesis used in the reaction can be appropriately set by one
skilled in the art in consideration of the solubility of the reagent for organic synthesis with respect to the solvent, and the
normal coordination number of the metal ion and the like, and it is preferable to add from 1 to 5 equivalents of the reagent
for organic synthesis with respect to one equivalent of the added metal ion.
[0084] For the case of using the reagent for organic synthesis as a nucleophilic scavenger, electrophilic scavenger,
or metal ion ligand, in the chemical reaction preceding the reaction for trapping the excess compounds and the like, it
is possible to use a solvent commonly used in this reaction, and in the present embodiment, from the point of the solubility
of the reagent for organic synthesis having a hydrophobic carrier group, it is preferable to use tetrahydrofuran, dichlo-
romethane, a cyclohexane/N,N-dimethylformamide mixed solvent or the like as the solvent.

Separation Step

[0085] The reagent for organic synthesis of the present embodiment reacts sharply to changes in the solution com-
position and/or temperature, and crystallizes. Because of this, it is possible to crystallize the reagent for organic synthesis
using the means of changing the composition and/or temperature of the solution. Further, the separation step of the
reagent for organic synthesis can by carried out by liquid liquid extraction separation, by adding a separation solvent
which is immiscible with the reaction solvent used in the reaction step, but which can easily dissolve the reagent for
organic synthesis.

Separation by Changing the Solution Composition

[0086] As a preferred means for changing the solution composition, for example, the means of adding a poor solvent
for the reagent for organic synthesis to the reaction solution can be mentioned. Here, by adding a solvent with high
affinity for the reaction solvent, there is no phase separation of the liquid phase, and thus is it possible to easily change
the solution composition. As the poor solvent, it is possible to use any solvent, and it is possible to use the same solvent
used as the reaction solvent, and a solvent which differs form the reaction solvent. For example, in the case of using
dichloromethane, tetrahydrofuran and diethylether or the like as the reaction solvent, it is possible to use acetonitrile,
N,N-dimethylformamide, and methanol and the like as the poor solvent. By adding the poor solvent to the reaction
solvent, the polarity of the solution increases, and the reagent for organic synthesis, and the reacted reagent for organic
synthesis can crystallize and solid liquid separation becomes possible. When carrying out the solid liquid separation, it
is possible to use a suction filter such as, for example, a separatory funnel, and in order to complete the separation of
the products from a reagent having a hydrophobic carrier group, an octadecylsilylated (ODS) silica gel filter or an ODS
short column may be used.
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Separation by Concentration of the Solution

[0087] As another preferable means for changing the solution composition, for example, the means of concentrating
the solvent of the solution in which the reagent for organic synthesis, and the reacted reagent for organic synthesis are
dissolved, can be mentioned. Here, concentrating refers to distilling away a part of the solvent. When distilling a part of
the solvent, it is preferable to carry out the distillation within a range wherein the reagent for organic synthesis, and the
reacted reagent for organic synthesis crystallize, while the synthesized desired compound does not crystallize. These
conditions can be appropriately set by one skilled in the art in consideration of the added amount of the reagent for
organic synthesis, the estimated produced amount of the desired compound, the solubility of each compound and the like.

Separation by Changing the Solution Temperature

[0088] In the separation step, by changing the solution temperature, it is possible to crystallize and separate the reagent
for organic synthesis and the reacted reagent for organic synthesis. In the present embodiment, as a preferably used
means for changing the solution temperature, there is no particular limitation so long as it is a means for changing the
temperature of the solution in which the reagent for organic synthesis and the reacted reagent for organic synthesis are
dissolved. Specifically, the means of cooling the solution can be mentioned. For example, in the case of using cyclohexane
as the reaction solvent, by cooling to 5°C or less, it is possible to crystallize the reagent for organic synthesis and the
reacted reagent for organic synthesis. Further, in the case of using N,N-dimethylformamide as the reaction solvent, by
heating in the reaction step, the solubility of the reagent for organic synthesis increases, and by cooling after the reaction,
the reagent for organic synthesis and the reacted reagent for organic synthesis can be crystallized.
[0089] In the case of crystallizing the reagent for organic synthesis by changing the solution composition and the
solution temperature, by adding octadecylsilylated silica gel, glass beads or the like as crystallization seeds, it is possible
to easily form the crystals.

Separation by Liquid Liquid Extraction

[0090] In the separation step, by adding a separation solvent which does not mix with the reaction solvent in which
the reagent for organic synthesis is dissolved in the reaction step, and for which the solubility of the reagent for organic
synthesis is greater than the solubility of the reagent for organic synthesis in the reaction solvent, it is possible to dissolve
the reagent for organic synthesis and the reacted reagent for organic synthesis in the separation solvent. By separating
with a separatory funnel the separation solvent in which the reagent for organic synthesis, and the reacted reagent for
organic synthesis are dissolved, it is possible to easily separate the reagent for organic synthesis, and the reacted
reagent for organic synthesis from the reaction solvent.
[0091] In the present embodiment, the separation solvent which can be used is not particularly limited, and in the case
of using acetonitrile, propionitrile, and N,N-dimethylformamide or the like as a reaction solvent, for example, cyclohexane,
and decalin or the like can be used.
[0092] Namely, for example, in the case of using N,N-dimethylformamide as the reaction solvent, by adding cyclohex-
ane as the separation solvent to the reaction system after the completion of the chemical reaction, heating, and then
cooling, the reagent for organic synthesis, and the reacted reagent for organic synthesis are selectively distributed into
the cyclohexane phase. By separating the cyclohexane phase with a separatory funnel, it is possible to obtain an N,N-
dimethylformamide solution from which the reagent for organic synthesis, and the reacted reagent for organic synthesis
have been removed.
[0093] In the method of organic synthesis reaction of the present embodiment, after separating the reagent for organic
synthesis, it is possible to further carry out a process for separating the reagent for organic synthesis and an atomic
group bonded to the reaction active site, and to isolate the separated atomic group. In such a case, as a reagent which
can be used when separating the reagent for organic synthesis and the atomic group bonded to the reaction active site,
trifluoroacetate, and acids such as hydrochloric acid and the like; bases such as sodium hydroxide; as well as hydro-
genation catalysts such as palladium and the like can be mentioned. Among these, trifluoroacetate can be preferably used.

EXAMPLES

[0094] The present invention is explained below with reference to the following Examples, but the present invention
is not in any way limited by these examples.

Example 1: Synthesis of an Amine Having a Hydrophobic Carrier Group (Reference example)

[0095] One gram of 2,4-dihydroxybenzaldehyde, 8.4 g of 1-bromodocosane, and 6 g of potassium carbonate were
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dissolved in 20 ml of N,N-dimethylformamide, and reacted for 8 hours under a nitrogen gas flow at 80°C. After confirming
the completion of the reaction by thin layer chromatography, 20ml of toluene and 10 ml of water were added to the
reaction liquid and stirred for 5 min at 80°C. The toluene layer was separated with a separatory funnel and after removal
by distillation of the solvent, 50 ml of methanol were added and crystals were precipitated. This solution was subjected
to suction filtration with a separatory funnel and 6.97 g of crude crystals were obtained. After dissolving the crude crystals
in 200 ml of hexane at 70°C and recrystallizing at room temperature, suction filtration was again carried out with a
separatory funnel, and 4.7 g of the desired compound 3 were obtained. The yield was 85%. Compound 3;2,4-bis(doc-
osyloxy)benzaldehyde.
[0096] Then, 1.9 g of compound 3 were set aside and dissolved in dichloromethane, and 500 mg of hydroxyamine
hydrochloride, and an excess amount of triethylamine were added and reacted for 6 hours at room temperature. After
the completion of the reaction, the solution was concentrated, and 50 ml of acetonitrile were added and the product was
crystallized. This solution was suction filtered with a separatory funnel and 1.9 g of compound 4 were obtained. The
yield was 98%. Compound 4;2,4-bis(docosyloxy)benzaldehyde oxime.
[0097] Next, 770 mg of compound 4 were set aside and dissolved in tetrahydrofuran, 150 mg of lithium aluminum
hydride were added at room temperature and stirred, and after this, heating and refluxing were carried out. After the
completion of the reaction was confirmed by thin layer chromatography, 5 ml of methanol and 50 ml of toluene were
added and the organic layer was washed with an aqueous solution of 1 N hydrochloric acid, neutralized with a saturated
sodium hydrogen carbonate solution, and washed with a saturated saline solution. The organic layer was separated
and vacuum distillation removed, and after this, 50 ml of methanol were added and crystals precipitated. This solution
was suction filtered with a separatory funnel and 719 mg of compound 5 were obtained. The yield was 95%. Compound
5;(2,4-bis(docosyloxy)phenyl)methane amine.
[0098] The above reactions are shown below.

Structural Analysis of Compound 3

[0099] 1H-NMR (CDCl3, 300 MHz) δ 10.32 (1H, s), 7.78 (1H, d, J=8.62 Hz), 6.50 (1H, dd J=8.62, 2.20 Hz), 6.41 (1H,
d, J= 2.20 Hz), 4.04 (1H, d, J=6.60 Hz), 3.99 (1H, d, J=6.60 Hz), 1.81 (4H, m),1.51-1.18 (76H, m), 0.88 (6H, t, J= 6.60
Hz) Structural Analysis of Compound 4
[0100] 1H-NMR (CDCl3, 300 MHz) δ 8.45 (1H, s), 7.65 (1H, d, J=8.40 Hz), 6.46 (1H, dd J=8.40, 2.20 Hz), 3.96 (2H,
t, J= 6.42 Hz), 3.95 (2H, t, J=6.42 Hz), 1.78 (4H, m), 1.50-1.15 (76H, m), 0.88 (6H, t, J=6.80 Hz)

Structural Analysis of Compound 5

[0101] 1H-NMR (CDCl3, 300 MHz) δ 8.45 (1H, s), 7.65 (1H, d, J=8.40 Hz), 6.46 (1H, dd J=8.40, 2.20 Hz), 3.96 (2H,
t, J= 6.42 Hz), 3.95 (2H, t, J=6.42 Hz), 1.78 (4H, m), 1.50-1.15 (76H, m), 0.88 (6H, t, J= 6.80 Hz)

Example 2: Synthesis of an Isocyanate Having a Hydrophobic Carrier Group (Reference example)

[0102] An amount of 371 mg (0.4 mmol) of 3,4,5-tris(octadecyloxy)benzoic acid was dissolved in 5 ml of toluene, and
mixed with 412 mg (1.50 mmol) of diphenylphosphoryl azide (DPPA) and 30 mg (0.4 mmol) of triethylamine. This was
stirred for 3 hours at room temperature, and then, heated to 90°C, and further reacted for 3.5 hours. After the completion
of the reaction, acetonitrile was added, and after the precipitation of crystals, suction filtration was carried out with a
separatory funnel and 333 mg of compound 6 were obtained. The yield was 90%. Compound 6;5-isocyanate-1,2,3-
tris(octadecyloxy)benzene.
[0103] The above reactions are shown below.
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Structural Analysis of Compound 6

[0104] 1H-NMR (CDCl3, 400 MHz) δ 6.20 (2H, s), 3.98-3.92 (6H, m), 1.82-1.69 (6H, m), 1.49-1.23 (84H, m), 0.88 (9H,
t, J=6.60 Hz) Example 3: Synthesis of a Chloroformate Having a Hydrophobic carrier group
[0105] An amount of 4.43 g of methyl 3,5-bis(docosyloxy)benzoate was dissolved in 100 ml of tetrahydrofuran, and
240 mg of lithium aluminum hydride were introduced and stirred at room temperature. After the completion of the reaction
was confirmed by thin layer chromatography, 1 ml of methanol was added and the reaction was stopped. After this, 30
ml of 1 N hydrochloric acid was added, and the extracted organic layer was washed two times with 30 ml of 1 N hydrochloric
acid, once with 30 ml of a saturated aqueous solution of sodium hydrogen carbonate, and twice with 30 ml of saturated
saline solution, and dried with magnesium sulfate. After vacuum distillation of the solution, 100 ml of methanol were
added and crystals precipitated, and suction filtration was carried out using a separatory funnel to obtain 3.62 g of
compound 7. The yield was 80%. Compound 7;3,5-bis(docosyloxy)benzyl alcohol
[0106] An amount of 5 g of compound 7 was dissolved in 50 ml of toluene, 4.86 g of triphosgene were added, and
reacted for 2 hours under a nitrogen gas flow at room temperature. After this, the reaction liquid was heated to 40°C,
and further stirred for 1 hour. After the completion of the reaction was confirmed by thin layer chromatography, drying
was carried out for 2 hours at 3 mmHg under a vacuum pump at 40°C to obtain 5.1 g of compound 8. The yield was
94%. Compound 8;3,5-bis(docosyloxy)benzylcarbonochloridate
[0107] The above reactions are shown below.

Structural Analysis of Compound 7

[0108] 1H-NMR (CDCl3, 300 MHz) δ 6.49 (2H, d, J=2.20 Hz), 6.37 (1H, t, J=2.20 Hz), 4.60 (2H, s), 3.92 (4H, t, J= 6.60
Hz), 1.76 (4H, m), 1.49-1.18 (76H, m), 0.88 (6H, t, J=6.60 Hz) Structural Analysis of Compound 8
[0109] 1H-NMR (CDCl3, 300 MHz) δ 6.49 (2H, d, J=2.20 Hz), 6.45 (1H, t, J=2.20 Hz), 5.20 (2H, s), 3.93 (4H, t, J= 6.79
Hz), 1.76 (4H, m), 1.52-1.13 (76H, m), 0.88 (6H, t, J=6.60 Hz) Example 4: Synthesis of a Carbamate Having a Hydrophobic
carrier group
[0110] An amount of 756 mg (1.0 mmol) of the compound 7 synthesized in Example 3 was set aside, and dissolved
in 20 ml of dichloromethane. Then, 810 mg (5.0 mmol) of 1,1’-carbonyldiimidazole was added, and stirred for 4 hours
at room temperature. After the completion of the reaction was confirmed by thin layer chromatography, the solvent was
distilled under a vacuum, acetonitrile was added, and crystallization occurred. This was suction filtered using a separatory
funnel, and 850 mg of compound 9 were obtained. The yield was 99%. Compound 9; 3,5-bis(docosyloxy)benzyl 1H-
imidazole-1-carboxylate
[0111] The above reactions are shown below.
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Structural Analysis of Compound 9

[0112] 1H-NMR (CDCl3, 400 MHz) δ 8.15 (1H, m), 7.44 (1H, m), 7.06 (1H, m), 6.53 (2H, d, J= 2.21 Hz), 6.46 (1H, t,
J=2.21 Hz), 5.32 (2H, s), 3.93 (4H, t, J=6.42 Hz), 1.75 (4H, m), 1.49-1.16 (76H, m), 0.88 (6H, t, J=6.97 Hz)

Example 5: Synthesis of a Bromine Compound Having a Hydrophobic Carrier Group (Reference example)

[0113] To a dried recovery flask, 915.0 mg (1 mmol) of 3,4,5-trisoctadecyloxybenzyl alcohol were added, and dissolved
in 10 ml of dichloromethane. Then, 406.3 mg (1.5 mmol) of phosphorus tribromide were added, and stirred for 3 hours
at room temperature. After confirming the completion of the reaction by thin layer chromatography, 1 ml of water was
added and the reagent was deactivated. After this, liquid liquid extraction was carried out with hexane, and then washing
was carried out with a saturated saline solution, and an organic phase was obtained. The solvent was distilled under a
vacuum from this organic phase, and suction filtration was carried out using a separatory funnel, and 988.1 g of compound
10 were obtained. The yield was 99%. Compound 10;3,4,5-trisoctadecyloxybenzylbromide
[0114] The above reactions are shown below.

Structural Analysis of Compound 10

[0115] 1H-NMR (CDCl3, 400 MHz) δ 6.57 (2H, s), 4.43 (2H, s), 3.98-3.92 (6H, m), 1.82-1.69 (6H, m), 1.50-1.42 (6H,
m), 1.33-1.23 (84H, m), 0.88 (9H, t, J=7.0 Hz)
[0116] Infrared Absorption Spectrum (KBr)δ2954, 2920, 2848, 1591, 1504, 1466, 1441, 1394, 1246, 1213, 1115 (units:
cm-1)

Example 6: Synthesis of a Basic Compound Having a Hydrophobic Carrier Group (Reference example)

[0117] Into a dried recovery flask 1.46 g (1.5 mmol) of compound 10 synthesized in Example 5 were set aside and
dissolved in 20 ml of N,N-dimethylformamide. Then, 443.1 mg (2 equivalents) of potassium carbonate, 369.4 mg (1
equivalent) of tetrabutylammonium iodide, and 1.05 g (5 equivalents) of 1,5,7-triazabicyclo[4,4,0]deca-5-ene were added,
and stirred for 4 hours at 80°C. After the completion of the reaction was confirmed by thin layer chromatography, liquid
liquid extractions were carried out with hexane, and then with a saturated saline solution, and an organic phase was
obtained. This organic phase was distilled under a vacuum, methanol was added and crystallization occurred, and then
suction filtration was carried out with a separatory funnel, and 1.3 g of compound 11 were obtained. The yield was 84%.
Compound 11; 1-(3,4,5-tris(octadecyloxy)benzyl)-2,3,4,6,7,8-hexahydro-1H-pyrimido[1,2-a]pyrimidine.
[0118] The above reactions are shown below.



EP 2 003 104 B1

21

5

10

15

20

25

30

35

40

45

50

55

Structural Analysis of Compound 11

[0119] 1H-NMR (CDCl3, 600 MHz) δ 6.46 (2H, s), 4.49 (2H, s), 3.94 (4H, t, J=6.6), 3.91 (2H, t, J= 6.6), 3.41 (2H, t,
J=5.5), 3.18 (2H, t, J=5.9), 3.13 (2H, t, J=5.9), 3.03 (2H, t, J=5.9), 1.89 (4H, m), 1.79-1.70 (6H, m), 1.48-1.43 (6H, m),
1.35-1.21 (84H, m), 0.87 (9H, t, J=7)
[0120] Infrared Absorption Spectrum (KBr): 2954, 2916, 2850, 1593, 1504, 1468, 1435, 1381, 1228, 1115, 835 (units:
cm-1) Example 7: Synthesis of a Triphenylphosphine Having a Hydrophobic Carrier Group
[0121] An amount of 756 mg (1.0 mmol) of the compound 7 synthesized in Example 3 was set aside and dissolved
in 20 ml of dichloromethane. Then, 612 mg (2.0 mmol) of 4-(diphenylphosphino) benzoic acid, 25 mg (0.2 mmol) of
dimethylaminopyridine, 631 mg (5.0 mol) of dicyclohexylcarbodiimide were added, and stirred for 4 hours at room
temperature. After the completion of the reaction was confirmed by thin layer chromatography, the solvent was distilled
under a vacuum, and acetonitrile was added and crystallization occurred, and suction filtration was carried out using a
separatory funnel, and 1.0 g of compound 12 were obtained. The yield was 96%. Compound 12;3,5-bis(docosyloxy)ben-
zyl-4-(diphenylphosphino)benzoic acid
[0122] The above reactions are shown below.

Structural Analysis of Compound 12

[0123] 1H-NMR (CDCl3, 400 MHz) δ 8.00 (2H, dd, J=1.28 Hz), 7.39-7.27 (12H, m), 6.53 (2H, d, J=2.01 Hz), 6.41 (1H,
t, J= 2.01 Hz), 5.26 (2H, s), 3.92 (4H, m), 1.75 (4H, m), 1.49-1.14 (76H, m), 0.88 (6H, t, J=6.97 Hz)

Example 8: Synthesis of an Azodicarboxylate Ester Having a Hydrophobic Carrier Group

[0124] An amount of 850 mg (1.0 mmol) of the compound 9 synthesized in Example 4 was set aside, and dissolved
in 10 ml of toluene. Then, 312 mg (3.0 mmol) of ethyl carbazate, and 303 mg (3.0 mmol) of triethylamine were added,
and stirred for 18 hours at 120°C. After completion of the reaction, the solvent was distilled, and 100 ml of acetonitrile
were added, and the precipitated crystals were suction filtered, and 798 mg of compound 13 were obtained. The yield
was 90%. Next, 888 mg of compound 13 (1.0 mmol) were set aside and after dissolving in 10 ml of dichloromethane,
644 mg (2.0 mmol) of iodobenzene acetate were added, and stirred for 3 hours at room temperature. After confirming
the completion of the reaction by thin layer chromatography, the solvent was distilled under a vacuum, and 10 ml of
acetonitrile were added and crystallization occurred. Suction filtration was carried out using a separatory funnel and the
crystals were separated, and 620 mg of compound 14 were obtained. The yield was 70%. Compound 13;1-(3,5-bis(do-
cosyloxy)benzyl)-2-ethylhydrazine-1,2-dicarboxylate. Compound 14;1-(3,5-bis(docosyloxy)benzyl)-2-ethyldiazine-1,2-
dicarboxylate.
[0125] The above reactions are shown below.



EP 2 003 104 B1

22

5

10

15

20

25

30

35

40

45

50

55

Structural Analysis of Compound 13

[0126] 1H-NMR (CDCl3, 400 MHz) δ 6.45 (2H, d, J=2.20 Hz), 6.37 (1H, t, J=2.20 Hz), 5.07 (2H, s), 4.19 (2H, q, J=
7.34 Hz), 3.89 (4H, t, J=6.60 Hz), 1.73 (4H, m), 1.46-1.14 (76H, m), 0.86 (6H, t, J=6.60 Hz)

Structural Analysis of Compound 14

[0127] 1H-NMR (CDCl3, 400 MHz) δ 6.52 (2H, d, J=2.20 Hz), 6.39 (1H, t, J=2.20 Hz), 5.32 (2H, s), 4.49 (2H, m), 3.89
(4H, m), 1.73 (4H, m), 1.46-1.14 (76H, m), 0.86 (6H, t, J=6.60 Hz) Example 9: Scavenging of 4-Chlorobenzylamine
Using an Isocyanate Having a Hydrophobic carrier group (Reference example)
[0128] Amounts of 141 mg (1.0 mmol) of 4-chlorobenzylamine and 183 mg (1.0 mmol) of N-(4-chlorobenzyl)acetamide
were dissolved in 20 ml of dichloromethane. To the solution, 1.0 g (1.1 mmol) of the compound 6 synthesized in Example
2 were added, and after stirring for 10 minutes, 50 ml of acetonitrile were added. After distilling the dichloromethane
under a vacuum at room temperature, the crystals were filtered with a separatory funnel. On distilling the filtrate, N-(4-
chlorobenzyl) acetamide was quantitatively recovered, and the crystals were compound 15. Compound 15;1-(4-chlo-
robenzyl)-3-(3,4,5-tris(octadecyloxy)phenyl)urea
[0129] The above reactions are shown below.

Structural Analysis of Compound 15

[0130] 1H-NMR (CDCl3, 300 MHz) δ 7.10 (4H, m), 6.45 (2H, s), 6.39 (2H, m), 3.90 (6H, m), 1.77 (6H, m), 1.53-1.17
(90H, m), 0.86 (6H, t, J=6.60 Hz)

Example 10: Synthesis Reaction of Diketopiperazine Using a Base Having a Hydrophobic Carrier Group (Reference 
example)

[0131] An amount of 278 mg (0.2 mmol) of 3,4,5-tris(octadecyloxy)benzyl-1-(2-(((9H-fluoren-9-yl)methoxy)carbon-
ylamino)-3-phenylpropanoyl)pyrrolidine-2-carboxylate were dissolved in 20 ml of dichloromethane. To this, 205 mg (0.2
mmol) of the compound 11 synthesized in Example 6 were added, and stirred for 7 hours. After the reaction, 50 ml of
acetonitrile were added. After distilling the dichloromethane under a vacuum at room temperature, the crystals were
filtered with a separatory funnel. The filtrate was vacuum distilled, and 35.1 mg of diketopiperazine were obtained. The
yield was 72%.
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Comparative Example 1: Synthesis Reaction of Diketopiperazine Using a Base Carried on a Polystyrene

[0132] An amount of 278 mg (0.2 mmol) of 3,4,5-tris(octadecyloxy)benzyl-1-(2-(((9H-fluorene-9-yl)methoxy)carbon-
ylamino)-3-phenylpropanoyl)pyrrolidine-2-carboxylate were dissolved in 20 ml of dichloromethane. To this, 600 mg
(amino group equivalent 1.2 mmol) of "TBD-methyl polystyrene" (manufactured by Novabiochem) was added and stirred
for 21 hours. The reaction liquid was filtered, and after distilling the solvent, 50 ml of acetonitrile were added. After filtering
the crystals in a separatory funnel, the filtrate was vacuum distilled, and 18.5 mg of diketopiperazine were obtained. The
yield was 38%. Comparative Example 2: Synthesis Reaction of Diketopiperazine Using a Base Carried on a Silica Gel
[0133] An amount of 278 mg (0.2 mmol) of 3,4,5-tris(octadecyloxy)benzyl-1-(2-(((9H-fluorene-9-yl)methoxy)carbon-
ylamino)-3-phenylpropanoyl)pyrrolidine-2-carboxylate was dissolved in 20 ml of dichloromethane. To this, 1200 mg
(amino group equivalent 1.2 mmol) of "Si-TBD" (manufactured by Sigma Aldrich) was added and stirred for 21 hours.
The reaction liquid was filtered, and after the distillation of the solvent, 50 ml of acetonitrile were added. After filtration
of the crystals with a separatory funnel, the filtrate was vacuum distilled, and 7.3 mg of diketopiperazine were obtained.
The yield was 15%.
[0134] The reactions of Example 10, and Comparative Examples 1 and 2 are shown below.

[0135] A comparison of the yields of Example 10, and Comparative Examples 1 and 2 is shown in Table 1.

Example 11: Mitsunobu Reaction Using an Azodicarboxylate Ester Having a Hydrophobic Carrier Group

[0136] Into an recovery flask, 16 mg (0.1 mmol) of 2-(4-methoxyphenyl)acetic acid, and 7 mg (0.1 mmol) of isopropanol
were added, and dissolved in 5 ml of tetrahydrofuran. To this, 52 mg (0.2 mmol) of triphenylphosphine, and 177 mg (0.2
mmol) of the compound 14 of Example 8 were added, and stirred for 24 hours at room temperature. The solvent was
distilled under a vacuum, acetonitrile was added, and filtration was carried out with an octadecylsilyl silica packed syringe,
and from the filtrate, 16.7 mg of isopropyl-2-(4-methoxyphenyl)acetate was obtained. The yield was 70%.
[0137] The above reactions are shown below.

[Table 1]

Example 10 Comparative Example 1 Comparative Example 2

Amount of Base (Equivalent) 1 6 6

Reaction Time (hr) 7 21 21

Yield (%) 72 38 15
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Example 12: Peptide Synthesis Reaction

[0138] An amount of 785 mg (1.0 mmol) of methyl 3,5-bis(docosyloxy)benzoate was dissolved in 20 ml of tetrahydro-
furan, and 18 ml (9 equivalents) of 4-chlorophenylmagnesiumbromide tetrahydrofuran solution was added, and stirring
was carried out for 2 hours at 76°C. After confirming the completion of the reaction by thin layer chromatography, 30 ml
of 1 N hydrochloric acid was added and the reaction was stopped. After this, extraction was carried out 3 times with 30
ml of hexane, and the obtained organic phase was further washed one time with 30 ml of 1 N hydrochloric acid, one
time with saturated sodium hydrogen carbonate, and one time with saturated saline solution, and dried with magnesium
sulfate. After vacuum distillation of the solvent, 100 ml of methanol was added and crystals were precipitated, and suction
filtration was carried out with a separatory funnel to obtain 780 mg of compound 16. The yield was 80%. Compound
16;3,5-bis(docosyloxy)phenyl-4,4-dichlorophenyl alcohol.

Structural Analysis of Compound 16

[0139] 1H-NMR (CDCl3, 400 MHz) δ 7.30-7.26 (4H, m), 7.23-7.17 (4H, m), 6.44-6.32 (2H, m), 6.32-6.30 (1H, m), 3.84
(4H, t, J=6.6 Hz), 1.67-1.63 (4H, m), 1.27-1.24 (76H, m), 0.88 (6H, t, J=7.0 Hz)
[0140] An amount of 294 mg (0.3 mmol) of compound 16 were dissolved in 5 ml of dichloromethane, and 1 ml of acetyl
chloride was added and reacted for 1 hour at 45°C. After confirming the completion of the reaction by thin layer chro-
matography, vacuum distillation was carried out and the solvent was distilled, and a crystalline substance (compound
17) was obtained. The thus obtained crystals were dissolved in 10 ml of dichloromethane, and 180 mg (1.5 equivalents)
of Fmoc-Cys(tBu)-OH, and 262 ml (5 equivalents) of diisopropylethylamine were added and reacted for 30 min at 0°C.
After confirming the completion of the reaction by thin layer chromatography, 500 ml of diazabicycloundecene were
added, and further reacted for 10 minutes. After again confirming the completion of the reaction by thin layer chroma-
tography, 100 ml of acetonitrile was added, and the solution was gradually vacuum filtered and crystals were precipitated,
and suction filtration was carried out using a separatory funnel and a crystalline substance was obtained.
[0141] The thus obtained crystalline substance was dissolved in 10 ml of dichloromethane, and 175 mg (1.5 equivalents)
of Fmoc-Phe-OH, 188 ml (4 equivalents) of diisopropylcarbodiimide, and 162 mg (4 equivalents) of 1-hydroxybenzotri-
azole were added and reacted for 1 hr at room temperature. After confirming the completion of the reaction by thin layer
chromatography, 100 ml of acetonitrile were added, and the solvent was gradually vacuum distilled and crystals were
precipitated, and suction filtration was carried out using a separatory funnel and 371 mg of compound 18 were obtained.
The yield was 83%. The thus obtained crystalline substance was dissolved in 10 ml of a previously adjusted 0.1%
trifluoroacetic acid/dichloromethane solution and reacted for 1 hour. After confirming the completion of the reaction by
thin layer chromatography, 100 ml of acetonitrile were added, and the solution was gradually vacuum distilled and crystals
were precipitated, and suction filtration was carried out using a separatory funnel. By vacuum distillation of the obtained
solution, the desired compound Fmoc-Phe-Cys(tBu)-OH (compound 19) was obtained. Further, confirmation of the
desired product was carried out in a mass spectrograph. Compound 17;chloro-3,5-bis(docosyloxy)phenyl-4,4-dichlo-
rophnylmethane
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Structural Analysis of Compound 17

[0142] 1H-NMR (CDCl3, 300 MHz) δ 7.36-7.06 (8H, m), 6.45-6.20 (3H, m), 4.01-3.59 (4H, m), 1.83-1.49 (4H, m),
1.40-1.10 (76H, m), 0.88 (6H, t, J=6.6 Hz)

Structural Analysis of Compound 19

[0143] HRMS m/z (ESI) calculated for [M+H]+ 547.2267; found 547.2274

Example 13: Synthesis of Reagent for Organic Synthesis having a Trityl Group

[0144] An amount of 1570 mg (2.0 mmol) of 3,5 bis(docosyloxy)methyl benzoic acid was dissolved in 30 ml of tetrahy-
drofuran, and 9 ml of a solution of phenylmagnesiumbromide tetrahydrofuran was added and stirring was carried out
for 2 hours at 76°C . After confirming the completion of the reaction by thin layer chromatography, 40 ml of 1 N hydrochloric
acid was added and the reaction was stopped. After this, extraction was carried out 3 times with 30 ml of hexane, and
the extracted organic phase was washed once with 30 ml of 1 N hydrochloric acid, once with a saturated aqueous
solution of sodium hydrogen carbonate, and once with a saturated saline solution, and dried with magnesium sulfate.
After part of the solution was vacuum distilled, 100 ml of methanol were added to the solution and crystals precipitated,
and suction filtration was carried out with a separatory funnel, and 1456 mg of compound 20 were obtained. The yield
was 80%. Compound 20;3,5-bis(docosyloxy)phenyl-diphenyl alcohol

Structural Analysis of Compound 20

[0145] 1H-NMR (CDCl3, 300 MHz) δ 7.70-6.80 (10H, m), 6.45-3.38 (2H, m), 6.38-6.34 (1H, m), 3.84 (4H, t, J=6.6 Hz),
1.74-1.56 (4H, m), 1.50-1.10 (76H, m), 0.88 (6H, t, J=6.6 Hz)
[0146] An amount of 1000 mg (1.1 mmol) of compound 20 was dissolved in 30 ml of dichloromethane, and 234 ml (3.3
mmol) of thionyl chloride was added and reacted for 1 hour at room temperature. After confirming the completion of the
reaction by thin layer chromatography, the solvent was vacuum distilled, and a crystalline substance (compound 21)
was obtained quantitatively. Compound 21;chloro-3,5-bis(docosyloxy)phenyl-diphenylmethane
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Structural Analysis of Compound 21

[0147] 1H-NMR (CDCl3, 300 MHz) δ 7.33-7.22 (10H, m), 6.40-6.30 (3H, m), 3.83 (4H, t, J=6.6 Hz), 1.80-1.60 (4H, m),
1.50-1.10 (76H, m), 0.88 (6H, t, J=6.6 Hz)

Example 14: Reaction of Reagent for Organic Synthesis Having a Trityl Group and Amino Acid

[0148] An amount of 513 mg (3.3 mmol) of H-Ser-OMe was dissolved in 20 ml of dichloromethane. Then, 1150 ml (6.6
mmol) of diisopropylethylamine was added and in addition, the full amount of compound 21 synthesized in Example 13
was added and stirring was carried out for 30 minutes. After confirming the completion of the reaction by thin layer
chromatography, 100 ml of acetonitrile were added, and the dichloromethane was vacuum distilled at room temperature.
By carrying out suction filtration on this with a separatory funnel, a crystalline substance (compound 22) was quantitatively
obtained. Compound 22;2-(3,5-bis(docosyloxy)phenyl)-diphenylamino-3-hydroxypropane ethyl ester

Structural Analysis of Compound 22

[0149] 1H-NMR (CDCl3, 300 MHz) δ 7.60-7.10 (10H, m), 6.64-6.60 (2H, m), 6.29-6.25 (1H, m), 3.82 (4H, t, J=6.6 Hz),
3.78-3.60 (2H, m), 3.60-3.50(1H, m), 3.32 (3H, s), 1.74-1.56 (4H, m), 1.50-1.10 (76H, m), 0.88 (6H, t, J=6.6 Hz)

INDUSTRIAL APPLICABILITY

[0150] The reagent for organic synthesis and the method of organic synthesis reaction of the present invention make
it possible to accelerate the research and development of pharmaceuticals and the like by compound libraries, and in
addition contribute to technical innovation in the biochemical and chemical industries. Because the reagent can be
efficiently used and recovered, it provides an innovative technology which contributes to the development of "green
chemistry".

Claims

1. A reagent for organic synthesis which can be used for organic synthesis reactions, shown in the following Chemical
Formula (1), and having a property of reversibly changing from a liquid phase state to a solid phase state according
to changes in at least one selected from the group consisting of solution composition and solution temperature:

wherein R2 and R4 are a docosyloxy group (C22H45O-), R1, R3 and R5 are hydrogen and X represents a reagent
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active site shown by the following formulas (A), (B), (E), (F), (G), (K), (L), (M)or (M’):

-Y-SH (A),

-Y-NH2 (B)

-Y-Br (G),
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wherein Y is an alkylene group with a carbon number of 1 to 10, m and n are independently 0 or 1, Za is a chlorine
atom or a bromine atom, and Zb is a hydroxyl group, chlorine atom or a bromine atom.

2. The reagent for organic synthesis according to claim 1 selected from the group of consisting of the following Chemical
Formulas (3), (4), (5), (6), (7), (8) and (9):
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3. A reagent for organic synthesis which can be used for organic synthesis reactions, shown in the following Chemical
Formula 2 or Chemical Formula 10, and having a property of reversibly changing from a liquid phase state to a solid
phase state according to changes in at least one selected from the group consisting of solution composition and
solution temperature.
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4. A method of organic synthesis reaction using the reagent for organic synthesis according to any one of claims 1 to
3, comprising a reaction step of carrying out a reaction wherein said reagent for organic synthesis is dissolved in a
reaction system where the reagent active site X of Chemical Formula (1), the hydroxymethyl group of Chemical
Formula (2) or the reagent active site of Chemical Formulas (3) to (10) participates in the reaction, and after this, a
separation step of separating the reagent for organic synthesis and a reacted reagent for organic synthesis.

5. The use of the reagent for organic synthesis according to any one of claims 1 to 3 for an organic synthesis reaction.

Patentansprüche

1. Reagenz zur organischen Synthese, das für organische Synthese-Reaktionen verwendet werden kann, gezeigt in
der nachstehenden chemischen Formel (1), und mit einer Eigenschaft von reversiblem Ändern von einem Zustand
der flüssigen Phase zu einem Zustand der festen Phase gemäß Änderungen in mindestens einem, ausgewählt aus
der Gruppe, bestehend aus Lösungs-Zusammensetzung und Lösungs-Temperatur:

worin R2 und R4 eine Docosyloxy-Gruppe (C22H45O-) darstellen, R1, R3 und R5 Wasserstoff darstellen und X eine
Reagenz-aktive Stelle, gezeigt durch die nachstehenden Formeln (A), (B), (E), (F), (G), (K), (L), (M) oder (M’),
wiedergibt:

-Y-SH (A),
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-Y-NH2 (B),

-Y-Br (G),

worin Y eine Alkylen-Gruppe mit einer Kohlenstoff-Zahl von 1 bis 10 darstellt, m und n unabhängig 0 oder 1 sind,
Za ein Chlor-Atom oder ein Brom-Atom darstellt und Zb eine Hydroxyl-Gruppe, Chlor-Atom oder ein Brom-Atom
darstellt.

2. Reagenz zur organischen Synthese nach Anspruch 1, ausgewählt aus der Gruppe, bestehend aus den nachste-
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henden chemischen Formeln (3), (4), (5), (6), (7), (8) und (9):
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3. Reagenz zur organischen Synthese, das für organische Synthese-Reaktionen verwendet werden kann, gezeigt in
der nachstehenden chemischen Formel 2 oder chemischen Formel 10, und mit einer Eigenschaft von reversiblem
Ändern von einem Zustand der flüssigen Phase zu einem Zustand der festen Phase gemäß Änderungen in min-
destens einem, ausgewählt aus der Gruppe, bestehend aus Lösungs-Zusammensetzung und Lösungs-Temperatur.

4. Verfahren zur organischen Synthese-Reaktion unter Verwendung des Reagenzes zur organischen Synthese nach
einem der Ansprüche 1 bis 3, umfassend einen ReaktionsSchritt des Ausführens einer Reaktion, wobei das Reagenz
zur organischen Synthese in einem Reaktions-System gelöst wird, wobei die Reagenz-aktive Stelle X der chemi-
schen Formel (1), die Hydroxymethyl-Gruppe der chemischen Formel (2) oder die Reagenz-aktive Stelle der che-
mischen Formeln (3) bis (10) an der Reaktion teilhaben und danach ein Trenn-Schritt des Abtrennens des Reagenzes
zur organischen Synthese und eines umgesetzten Reagenzes zur organischen Synthese.

5. Verwendung des Reagenzes zur organischen Synthese nach einem der Ansprüche 1 bis 3 für eine organische
Synthese-Reaktion.

Revendications

1. Réactif de synthèse organique qui peut être utilisé pour des réactions de synthèse organique, représenté par la
formule chimique (1) suivante, et présentant pour propriété de passer d’une manière réversible d’un état en phase
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liquide à un état en phase solide en fonction de changements d’au moins l’une parmi la composition d’une solution
et la température d’une solution :

formule dans laquelle R2 et R4 sont des groupes docosyloxy (C22H45O-), R1, R3 et R5 sont des hydrogènes et X
représente un site actif du réactif représenté par l’une des formules (A), (B), (E), (F), (G), (K), (L), (M) et (M’) :

-Y-SH (A)

-Y-NH2 (B)

-Y-Br (G)
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où Y est un groupe alkylène possédant de 1 à 10 atome(s) de carbone, m et n valent indépendamment 0 ou 1, Za
est un atome de chlore ou un atome de brome, et Zb est un groupe hydroxyle, un atome de chlore ou un atome de
brome.

2. Réactif de synthèse organique selon la revendication 1, choisi dans l’ensemble constitué par les formules chimiques
(3), (4), (5), (6), (7), (8) et (9) suivantes :
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3. Réactif de synthèse organique qui peut être utilisé pour des réactions de synthèse organique, représenté par la
formule chimique 2 ou la formule chimique 10 suivante, et présentant pour propriété de passer d’une manière
réversible d’un état en phase liquide à un état en phase solide en fonction de changements d’au moins l’une parmi
la composition d’une solution et la température d’une solution :
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4. Procédé de réaction de synthèse organique utilisant le réactif de synthèse organique selon l’une quelconque des
revendications 1 à 3, comprenant une étape réactionnelle de mise en oeuvre d’une réaction dans laquelle ledit
réactif de synthèse organique est dissous dans un système réactionnel où le site actif de réactif X de formule
chimique (1), le groupe hydroxyméthyle de formule chimique (2) ou le site actif de réactif de formules chimiques (3)
à (10) participe à la réaction et, après cela, une étape de séparation consistant à séparer le réactif de synthèse
organique et un réactif de synthèse organique ayant réagi.

5. Utilisation du réactif de synthèse organique selon l’une quelconque des revendications 1 à 3 pour une réaction de
synthèse organique.
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