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DESCRIPTION CN115784964A

Synthetic methods for 3,3'-diindolomethane
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3, 3-ZhRIRRRNEMNEE

[0001]

Technical Field

ARG

[n0001]

This invention relates to the field of organic synthesis technology, and more specifically, to a

method for synthesizing 3,3'-diindolemethane.

LRI RBINERKRATIE, BAMS, BKk3,3-ZhEIRBRRNEKRT .
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[0003]

Background Technology

BEREA

[n0002]

3,3'-Diindolemethane is a white or off-white crystalline powder that is widely found in natural
plants of the Brassicaceae family. It has important biological and pharmacological activities

and is widely used in the fields of medicine and health products. In clinical medicine, it can be

used to treat various cancers and tumors.
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33 "HIMARARBEEABERMNR, I ZEET TFEMIXRAEYS, REEENEYE

MMAGEEE, EEANFRERIUENAZ, FIRRES LRI ARG SMEEM MR,

[n0003]

There are several methods for synthesizing 3,3'-diindolemethane, some using indole and
aldehyde as the main raw materials, others using indole-3-methanol as the main raw
material, and still others using indole and N-hydroxymethylacrylamide as the main raw

materials.

3,3' 2RI RN E R AR A LUBIMRMEN T EERD, BELBINK-3-REATERA, BEHU

P|PRFIN-F2 R E R IR ER AZ 0 T EIREIRY,

Among them, the preparation of 3,3'-diindolemethane using indole and aldehydes as raw

materials has been reported in many cases.

Hep, LAPsIMEESEARESIES,3 ZhIGRRSHIRE.
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[n0004]

The existing technology for preparing 3,3'-diindolemethane using indole and aldehydes as
raw materials has the following main problems: (1) A large amount of ethanol is used in the
solvent, resulting in high production costs; (2) Protective gases such as nitrogen are required
during the synthesis process, which is not suitable for industrial production; (3) The synthesis
method using water as a solvent relies on reaction conditions such as ultrasonic radiation,

which are harsh and the yield is very low (only 45%).

B FAR LB EE R N R E3,3' ZhIRRREEFEUTRE: (1)BFFSRKATARES
B2, EFRARS; ERIRFFEREFRFR, FEGITIUKES; 2)LUKABEFINEGRA

%, ZEMBRRBNEFRNFG, RNFHTZ], BRBRR(IN45%).

[n0005]
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In view of this, the present invention is proposed.

£TI, FRHZA&RH,

[0008]

Summary of the Invention

REAAE

[n0006]
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The purpose of this invention is to provide a method for synthesizing 3,3'-diindolemethane,
which aims to achieve the synthesis of 3,3'-diindolemethane using water as a solvent without

harsh conditions, while maintaining high product yield and purity.

RPN ENETRM—M3,3-ZhIRBRNEKTEE, EERKETAFMHNEIHRET, SKILUKA

AT ER3,3 ZhIREREE, HEEB RIS RN AE,

[n0007]

This invention is implemented as follows:

2<% B XA SR ELRY .

[n0008]
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This invention proposes a method for synthesizing 3,3'-diindolemethane, in which indole,
formaldehyde and water are mixed and reacted in the presence of a catalyst, and the mixture

is cooled to crystallize after the reaction is complete.

RBRIRLL T —M3,3- RIS A, EEETIEERNFGET, JhEk. RENKES

R, RNSThERRITE;

[n0009]

The catalysts include 4-dimethylaminopyridine and phase transfer catalysts.

Hep, W57 e5E4- —RaEnt EMBER B ELT.
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[n0010]

The present invention has the following beneficial effects: The present invention uses indole
and formaldehyde as raw materials, and synthesizes the target product 3,3'-diindolemethane
in the presence of a phase transfer catalyst and a catalyst 4-dimethylaminopyridine, with

water as the reaction solvent.

FEPBEBUTEmMR: AAPRLUBIRRENRF, ERRBELTIFENF4-—REMIER

BT, LUKARNAFIERBR43,3"- 2Bl R k.

The reaction route provided by this invention has a fast reaction rate, avoids the use of
organic solvents, and does not require harsh reaction conditions such as ultrasound, making
it a green organic synthesis technology; the final product has a high yield and purity, which is

conducive to industrialization.

REPBIRMIRVNERERMERIR, BRERENET, BEFAREERKFIERETZANRNES, &

—MFENENEHNERA; RAFINFmBRRNAELRLRE, FFrlkd.
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[0014]

Attached Figure Description

Py ET35E A

[n0011]

To more clearly illustrate the technical solutions of the embodiments of the present
invention, the accompanying drawings used in the embodiments will be briefly introduced
below. It should be understood that the following drawings only show some embodiments of

the present invention and should not be regarded as a limitation on the scope. For those
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skilled in the art, other related drawings can be obtained based on these drawings without

creative effort.

AT EFBMBR AT LALEOINRATS R, TEFXNSEHES PArERERMEFE R TR, M
HIEME, LUTHEMNRE T ARBANFELESR ], AN EERICENRE, WNFATMHES

BRARANGFKH, EAFHENEREGEIREIRT, &8 URIEXENERSEMERBME.,

[n0012]

Figure 1is a flowchart of the synthesis method provided in an embodiment of the present

invention;

Bl 17 & BRSS e HIR (RS A 75 A RRIZE;

[n0013]
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Figure 2 shows the test results of the product prepared in Example 1.

E1279 LR 1R &S 2 mBy iR S R E.

[0018]

Detailed Implementation

BiALEA

[n0014]

04-09-2026 - Page 12



To make the objectives, technical solutions, and advantages of the embodiments of the
present invention clearer, the technical solutions in the embodiments of the present

invention will be clearly and completely described below.

N= 3

NEREKALIEFIHIBN. RABDEMAREIEE, FERNALPAERG PR AT FZEITE

B. TR,

Unless otherwise specified in the examples, the conditions shall be performed according to

the standard conditions or the conditions recommended by the manufacturer.

SEHEfIPAEPREGRRMAE, REREINFHFIEHRWNBFFHET

If the manufacturers of the reagents or instruments used are not specified, they are all

conventional products that can be purchased commercially.

PRAAFISN G AERREST B, HWAFEIHEWERGHER m.
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[n0015]

Referring to Figure 1, this embodiment of the invention provides a method for synthesizing
3,3'-diindolemethane. In the presence of a catalyst, indole, formaldehyde, and water are
mixed and reacted. After the reaction is completed, the mixture is cooled to crystallize. The

catalyst includes 4-dimethylaminopyridine (DMAP) and a phase transfer catalyst.

BEREL, RABALEAHRE—T3,3-TRIRRRNENRGE, EEMTIFEENRAET, Kok,
RENCEERN, RNSTREFRITS; HEF, EEXFIEE4-"RRENIE(DMAP)FERRZEL

7o

[n0016]

The inventors have creatively utilized 4-dimethylaminopyridine and a phase transfer catalyst
for the synthesis of 3,3'-diindolemethane. The reaction can be completed using only water as

a solvent, avoiding the use of large amounts of ethanol solvent and reducing reaction costs.
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The reaction can be completed without harsh reaction conditions such as ultrasound, which

is conducive to industrial application.

ARSI R4-— RREMIE MBS EWTI R T3,3"- BRI E M, ATTENRAKA
BRINFM TR, BRT AEERIERTN, RRNRNME;, FEREERKFLRAITLNR

N HRRETER RN, BFTFRMITIERA,

More importantly, the embodiments of the present invention can further improve the yield

and purity of the product through catalyst optimization.

FHNEENRE, AEPAERFEIELTIRI LS HE T RA T mAERNAE,

[n0017]

In a preferred embodiment of the present invention, the phase transfer catalyst is

tetrabutylammonium bromide (TBAB), and the specific principle is as follows:
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EARLKBRNER SRR, BERBENFTIANNTERNIZ(TBAB), BAREMNT:

[n0019]

Using tetrabutylammonium bromide as a phase transfer catalyst, the product yield and
purity can be maintained at a high level, providing conditions for the industrial application of

the process.

RAMTERURAEEBELT, ~=omiRERNAEIIRBREFEREKE, ATZHIWNA

RHT F M

Replacing the phase transfer catalyst with tetraethylammonium bromide will significantly

reduce product yield and purity.

ERREBECHERANNZERNER, BIRAREE LRS- RRERNAE,
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[n0020]

Furthermore, the reaction temperature is 50-80°C, preferably 50-70°C.

#H—H, RECREF50-80°C, fLiE/I50-70°Co

The reaction time is 6.5-10.5 h; preferably 7.5-10.5 h.

% Rt iE)A6.5-10.5h; %A 7.5-10.5h,

If the reaction temperature is too low, the raw materials cannot dissolve. The reaction
temperature needs to be above 50°C, and the reaction efficiency increases accordingly with
the increase of reaction temperature. If the reaction temperature is too high, the energy

consumption increases significantly, but the reaction rate is not significantly improved.

04-09-2026 - Page 17



RECRESRER RS, REREREES0°CULE, FHAMERMEENHRSRBEEWAERN

1En; RECREIENEHEELEM, ERRMERFLSERENE.

The inventors discovered that the optimal reaction temperature is 50-70°C and the optimal

reaction timeis 7.5-10.5h.

EBPALEM, RESRETES0-70°C, RMNEYEITET.5-10.5h A H,

[n0021]

Specifically, the reaction temperature can be 50°C, 55°C, 60°C, 65°C, 70°C, 75°C, or 80°C;
preferably 50°C, 55°C, 60°C, 65°C, or 70°C, but can also be any value between two adjacent

values.

gy, REGEERILAA50°C. 55°C. 60°C. 65°C. 70°C. 75°C. 80°C; fiLik7950°C. 55°C.

60°C. 65°C. 70°C, tAJLAAELRM M E Z BRIEREE,
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The reaction time depends on the reaction temperature to ensure a complete reaction; the

lower the reaction temperature, the longer the reaction time should be.

RN ERIER AREME, MBI RNTE, REMEEBRRNHEENEES.

[n0022]

In a preferred embodiment of the present invention, the cooling crystallization is carried out
by cooling the temperature by 20-25°C after the reaction is completed and allowing

crystallization for 0.5-1.5 hours, so that the product is fully precipitated.

FEALRPBNENKESF, FRrREERNERZEMRIE20-25°C, HiTR0.5-1.5h, LUE~m7E

PDifrtho

Specifically, the temperature reduction can be 20°C, 21°C, 22°C, 23°C, 24°C, or 25°C, or it can
be any value between two adjacent values.
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B, PERRTUARMRER20°C, 21°C. 22°C. 23°C. 24°C. 25°C, rILAZMEBAENEEZENE

EEE.

Crystallization is an approximate time. Filtration can be carried out after the crystals have

completely precipitated. The crystallization time is approximately 1 hour.

BT —TAHEE, FRATETEZEI#ITIIE, AEiTRNEIELh,

[n0023]

In some embodiments, the process further includes filtering, rinsing, filtering again, and

drying the filter cake after cooling and crystallization.

F—ELmEfR, FReEEEFRTRZEHITIIR. Bk, ARFITERIIEHFEHTIE
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The product is separated by filtration, and then unreacted raw materials remaining on the

crystal surface are removed by rinsing. A product with higher purity is obtained by filtration

and drying again.

BT 2

aA

TELX, BEIRARREEREZENARRNER, BIBRXSENTIRSEH

Specifically, rinsing can be done with ethanol or other organic reagents, which will not be

listed here.

Aixity, FRAIURAZEHITRR, BAIURAEMENEF, FlAHT——5E

[n0024]

To further increase the reaction yield, the inventors further optimized the amount of each raw

material:
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NH—TRNRNEKER, ZBRANEERHNBER T H—TRK:

[n0025]

The molar ratio of formaldehyde to indole is 1:1.8-2.3; preferably 1:2-2.2.

FREE A0SR BV EE/REE /91:1.8-2.3; fi%E91:2-2.2,

The ratio of formaldehyde to indole has a certain impact on the product yield. It is advisable
to control the ratio of formaldehyde to indole at 1:2-2.2. Too high or too low a ratio will not

help improve the yield.

REMGIRNAELL N~ mBRRE—ERM, FREMLRIASIEHEL2-2.28H, 3K

INGRFTFIRBUE,
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[n0026]

The amount of water used is 2-5 times the mass of indole, preferably 3-4 times.

KB FAE AR ERN2-58, iEN3-45,

The amount of water used should be 3-4 times the amount of indole to ensure that

formaldehyde and indole are fully dissolved.

IKBNRERRIERES 7T 0 AEREENBGIN, KEBENGIRAERN3-MENE,.

[n0027]
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Furthermore, the mass ratio of tetrabutylammonium bromide to formaldehyde is 1.5-5:100;

preferably 2.5-4:100.

H—TH, WTERUESFENRELN1.5-5:100; L1%/92.5-4:1000

The yield of the product increases with the increase of the amount of tetrabutylammonium
bromide used, but the yield tends to stabilize when it reaches 2.5-4:100. It is advisable to

control it at 2.5-4:100.

BN T ERUZAEIEIMN~mUREZIEM, B2XE12.5-4: 1000 KB TFFIT, THI7E2.5-

4:1()0?9@0

[n0028]

Furthermore, the mass ratio of 4-dimethylaminopyridine to formaldehyde is 1-5:100;

preferably 2-4:100.
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H—TH, 4-—HRRENESRENRELN1-5:100; fLit592-4:100,

The mass ratio of 4-dimethylaminopyridine to formaldehyde should be controlled at 2-4:100.
If the dosage is too low, the yield will be unsatisfactory, and if the dosage is increased, the

yield will not be significantly improved.

4-—_ R EMIES FENREEHE2-41000E, AEIRIEERAESR, REEEMERDSE

BEZERS,

[n0029]

The features and performance of the present invention will be further described in detail

below with reference to embodiments.

U5 5SS R 3 245 & BRRVAIE AN M R Rt — 2P ROIF 4R
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[n0030]

Example 1

SEhEf)1

[n0031]

This embodiment provides a method for synthesizing 3,3'-diindolemethane, comprising:
adding 468g of indole and 60g of formaldehyde to 1500mL of water, heating to 60°C and
stirring to dissolve the raw materials, adding 1.8g of tetrabutylammonium bromide, and then
adding 1.8g of 4-dimethylaminopyridine, reacting for 7h under central liquid-phase control,

cooling to 20°C after the reaction is completed, during which product gradually precipitates,
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crystallizing for 1h, filtering, washing the filter cake once with ethanol, drying under vacuum,
and drying the filter cake to obtain 427g of product 3,3'-diindolemethane with a purity of

99.5% and ayield of 86.8%.

LB GIFRH—3,3'- 5k RI S AT 7%, B25E: BR468gMsIRF60gREENINEI1500mLKA,
IFAZI60°CHER, FRELARE, MAN1.8glUTHERIR, BIAN1.8ghI4-—RIBltiE, kRNTh, &
s, RNERERFE20°C, BRIETENET M, E&1h, JIE, BHERZETR—

R, HhTF, RBETIE, [EIF@3,3-2BINERR427g, AE99.5%, URE86.8%,

[n0032]

In this embodiment, the molar ratio of formaldehyde to indole is 1:2, the mass ratio of
formaldehyde to 4-dimethylaminopyridine is 100:3.0, and the mass ratio of formaldehyde to

tetrabutylammonium bromide is 100:3.0.

ASEhEfIR REE SRR E/RIE 12, REES4-—REEMERELL/9100:3.0, FESHTERK
& Lk79100:3.00
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[n0033]

Examples 2-5

SEhEf512-5

[n0034]

This embodiment provides a method for synthesizing 3,3'-diindolemethane, which differs

from Example 1 only in that the molar ratio of formaldehyde and indole is changed.

ASEREFIR HE—3,3"- TR E NG E, SEMFIIREZAMIET: AR REEMMS|NREYEER

tto
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[n0035]

In Examples 2-5, the molar ratio of formaldehyde to indole was controlled to be 1:1.8, 1:2.1, 1:

2.2,and 1:2.3, respectively.

SKhtf5l2-5FR 53 A=l FREE AN SRRV R /REE /91:1.80 1:2.10 1:2.20 1:2.3,

[n0036]

Examples 6-11

SKhEf5l6-11
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[n0037]

This embodiment provides a method for synthesizing 3,3'-diindolemethane, which differs

from Example 1 only in that the amount of tetrabutylammonium bromide is changed.

ASEREGIR M —3,3"-ZBIRRIRN G T A, SEEFIANEZMET: HBETERUZHA

o

[n0038]

Examples 6-11 control the mass ratio of formaldehyde to tetrabutylammonium bromide to be

100:1.5, 100:2.0, 100:2.5, 100:3.5, 100:4.0, and 100:5.0, respectively.
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Khaf5l6-117 5 iEHI PR SN T B R1sE/RELL9100:1.5. 100:2.0. 100:2.5. 100:3.5. 100:4.0.

100:5.0,

[n0039]

Examples 12-15

Skhtf5)12-15

[n0040]

This embodiment provides a method for synthesizing 3,3'-diindolemethane, which differs

from Example 1 only in that the amount of 4-dimethylaminopyridine is changed.
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ASEHEFIR (HE—3,3"- T hBIRRIRN S, SERFIIREZAMAET: AZ4- R

[n0041]

In Examples 12-15, the mass ratio of formaldehyde to 4-dimethylaminopyridine was

controlled to be 100:1.0, 100:2.0, 100:4.0, and 100:5.0, respectively.

SKHEf12-150 3 H| REE 54- —RaBMIE/mELE9100:1.0. 100:2.0. 100:4.0. 100:5.0,

[n0042]

Examples 16-19
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SKitEf116-19

[n0043]

This embodiment provides a method for synthesizing 3,3'-diindolemethane, which differs

from Example 1 only in that the reaction temperature and reaction end time are changed.

ASEREGIR M —H3,3"- BRI ST A, SEMFIIREZAMET: ABRMEEMRNES

REFE],

[n0044]

In Example 16, the reaction temperature was 50°C and the reaction time was 10.5 hours.
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Skt 16 /) AR /950°C, RN 4EEREYE]/910.5h;

[n0045]

In Example 17, the reaction temperature was 70°C and the reaction time was 7.5 hours.

Sk 17 R NGREAT0°C, RNVZERETEINT.5h;

[n0046]

In Example 18, the reaction temperature was 80°C and the reaction time was 6.5 hours.

SKhEfl 18 R NIRE /980°C, RIVEERETEN6.5h;
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[n0047]

In Example 19, the reaction temperature was 90°C and the reaction time was 6.5 h.

K19k NRE90°C, RN 4ERAYE]/96.5h,

[n0048]

Comparative Example 1

xFEEfI1
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[n0049]

This comparative example provides a method for synthesizing 3,3'-diindolemethane, which
differs from Example 1 only in that tetrabutylammonium bromide is replaced with

tetraethylammonium bromide (TEAB).

AFFELBIR M —H3,3"-ZBINRRIR ST A, SEEFIIREZMUET: FOTERLERERR

MZERIR(TEAB),

[n0050]

Comparative Example 2

xFEE12
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[n0051]

This comparative example provides a method for synthesizing 3,3'-diindolemethane, which
differs from Example 1 only in that tetrabutylammonium bromide is replaced with

tetrabutylammonium chloride (TBACI).

AFFEL B —H3,3"-ZBIRRIR ST A, SEEFIIARZMET: FOTERLERERR

mT & KEIR(TBACL),

[n0052]

Comparative Example 3
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xFEEHI3

[n0053]

This comparative example provides a method for synthesizing 3,3'-diindolemethane, which
differs from Example 1 only in that tetrabutylammonium bromide is replaced with

tetrabutylammonium iodide (TBAI).

A LLFR M —M3,3-TBINRRIN ST A, SEEFIIAEZMIET: BT ERLEERN

PO T BRI (TBAI)

[n0054]

Comparative Example 4
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XL 54

[n0055]

This comparative example provides a method for synthesizing 3,3'-diindolemethane, which
differs from Example 1 only in that 4-dimethylaminopyridine is replaced with 1-

hydroxybenzotriazole (HOBT).

AFSEL R M —H3,3"- T hBINRRIEN a7, SEMFIIREZAMIET: F4-—RamditieEin

N1I-FEXH=M(HOBT),

[n0056]
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Comparative Example 5

xfEEfI5

[n0057]

This comparative example provides a method for synthesizing 3,3'-diindolemethane, which
differs from Example 1 only in that 4-dimethylaminopyridine is replaced with 4-

pyrrolidinylpyridine (4-PPY).

A L HIHR A —H3,3'- ISk BR I B A5 0%, SEMAIIARIZMIE T F4-“RaEMIEER

7I4-ME PR T B O IE (4-PPY),

[n0058]
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Experimental Example 1

1235711

[n0059]

The liquid chromatogram of the product obtained in Test Example 1 is shown in Figure 2.

WA SEREFI 1S 2~ mByRIBEIEE, ERIE,

As shown in Figure 2, the product prepared in the embodiment of the present invention has a

very high purity.

FE2RTA, ZA&PASLHEGIHIEFEIN~mBVAERS.
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[n0060]

Experimental Example 2

1501512

[n0061]

The yield and purity of each example were tested using conventional methods. The data for

Examples 1-5 are shown in Table 1:

KABMNT AN S LG RIWERMLE, SShEfl1-5RvEkdEINR1:
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[n0062]

Table 1. Effect of formaldehyde to indole molar ratio

<1 FREE 55|k EE/R EERIRZMD

[n0063]

Examples Formaldehyde to Indole Molar Ratio Yield % Purity % Example 1 1:2 86.8 99.5
Example 2 1:1.8 77.2 98.7 Example 3 1:2.1 87.6 99.4 Example 4 1:2.2 88.5 99.7 Example 5 1:2.3

87.899.6
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SCrf5 EREERN NG| REE/REL YRR % SHE % SEFEfI1 1 2 86.899.5 L2 1 1.8 77.2 98.7 KH#{I3

1:2.187.699.4 Lh#f514 1 : 2.288.599.7 hEfI5 1 : 2.387.899.6

[n0064]

As can be seen from Table 1, the reaction of the raw materials is incomplete when the molar
ratio of formaldehyde to indole is less than 1:2, while the yield can reach more than 85% when

the ratio is greater than 1:2.

MRIFTLAEL, REMGIRE/RILETL  2ERMRNATE, S8F1 0 2L ERRERRA] LUXEI85%

Mo

To avoid wasting raw materials, a ratio of 1:2-2.2 is more appropriate.

FBEREFEFEREE, BLEBIENL : 22288 EE,
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[n0065]

Experimental Example 3

150113

[n0066]

The yield and purity of each example were tested using conventional methods. Data for

Example 1 and Examples 6-11 are shown in Table 2.

FRAEMNZ EZNHAE L FRWERMAE, Sl 1FSErEfI6- 11 HEINR2:
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[n0067]

Table 2 Effect of tetrabutylammonium bromide dosage

T2 T BRI A SRR

[n0068]

Example Formaldehyde to TBAB mass ratio Yield % Purity % Example 1 100:3.0 86.8 99.5
Example 6 100:1.5 79.8 97.4 Example 7 100:2.0 83.5 98.8 Example 8 100:2.5 85.7 99.4 Example 9

100:3.587.199.5 Example 10 100:4.0 86.8 99.7 Example 11 100:5.0 86.6 99.7

SKraf5 EREEFITBABRIE L WKER % 4E % SLhffi1 100 © 3.0 86.8 99.5 SLitf516 100 : 1.579.8 97.4
SchEf57 100 : 2.0 83.598.8 SLh#EfI8 100 : 2.5 85.7 99.4 sLhtf519 100 : 3.5 87.1 99.5 K10

100 : 4.0 86.8 99.7 SL5tf5111 100 : 5.0 86.6 99.7
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[n0069]

As can be seen from Table 2, the yield increases with the increase of catalyst, but the yield
tends to stabilize when it reaches 2.5%-4% (i.e., 100: 2.5-4.0). Therefore, the amount of TBAB

used is more suitable at 2.5-4%.

MR2EILIE L, FEEELFIBIEMEEREZIEM, E:X%12.5%-4%(B0100 : 2.5-4.0)8Y, WRETF

i3, EUIETBABRIAETE2.5-4% K NIEH,

[n0070]

Test Example 4
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R 30754

[n0071]

The yield and purity of each example were tested using conventional methods. Data from

Examples 1 and 12-15 are shown in Table 3.

KABEME T AN S SLHEGIRIERMALE, SHEf1FISEhER)12- 159EEINRS:

[n0072]

Table 34 - Effect of Dimethylaminopyridine Dosage

xR34-—_ R EMIERERFMN
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[n0073]

Examples Formaldehyde to DMAP mass ratio Yield % Purity % Example 1 100:3.0 86.8 99.5
Example 12 100:1.0 74.3 97.8 Example 13 100:2.0 85.7 98.5 Example 14 100:4.0 86.5 99.8

Example 15 100:5.0 86.7 99.7

htf5 EREEFIDMAPRRE L WRER % 4E % SShefl1 100 © 3.0 86.8 99.5 3KL7#f5112 100 : 1.0 74.397.8

SCHEf113 100 : 2.0 85.7 98.5 L5114 100 : 4.0 86.5 99.8 SLA#E15 100 - 5.0 86.7 99.7

[n0074]

As can be seen from Table 3, the yield remains at a high level when the DMAP dosage is above

2%, but there is no significant change when it is above 4%. Therefore, it is advisable to
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determine the dosage to be 2-4%, that is, to control the mass ratio of formaldehyde to DMAP

to be 100:2-4.

MIR3IATLIE L, FEEDMAPREE2% UL, INRRFRESHIKE, KTF4%H, HERELNK,

FRUBAZEREN2-4%AE, BEMEHIREFMDMAPHIFREZLE/H100 : 2-4,

[n0075]

Experimental Example 5

12591515

[n0076]
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The yield and purity of each example were tested using conventional methods. Data from

Example 1 and Examples 16-19 are shown in Table 4.

RABEMN AN S LhEFIRIURLE, SEhef 18 SEhEf)16- 19 EEINRS:

[n0077]

Table 4 Effect of reaction temperature

xAR ROE E AR

[n0080]
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The raw materials cannot dissolve well when the reaction temperature is below 40°C, so the

reaction temperature is set above 50°C.

RIECEEFEA0°CLATEY, REIREERIFAVARE, FRARMNEBEETES0°CUL L,

As can be seen from Table 4, the reaction efficiency increases with increasing reaction
temperature. When the temperature reaches above 80°C, the reaction rate changes, but tends

to stabilize.

MRATTLEL, BERMEBEEN, RNEEBER, REXEIS0°CLLLEN, RNERRANERNR

Tk, EBEETFFR.

Therefore, setting the reaction temperature to 50-70°C can maintain a relatively fast reaction
rate, and the mild reaction temperature is also more conducive to production, making it more

suitable.

Et, RECREIRAS50-TO°CEERERIFRRIRNER, MEEMHIRMEEHBENFES, BAE
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[n0081]

Experimental Example 6

1347516

[n0082]

The yield and purity of each example were tested using conventional methods. The data for

Example 1 and Comparative Examples 1-6 are shown in Table 5.

KRAEMNZ EZNHAE LG RWERMAE, SrEf 1R 5] 1-6rvEEINRS:
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[n0083]

Table 5 Effect of Catalyst

RSEEFTIRIRZME

[n0085]

As can be seen from the test data in Table 5, using TBAB in combination with DMAP as a
reaction catalyst is more suitable for the reaction system provided in the embodiments of the

present invention, and the yield and purity of the product are both ideal.
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MERSHVIA SRR, KATBABECSDMAPEARMNET, BiE ST A KPR GIHR AR R N {A

%, FmiRNAEEHRER,

[n0086]

In summary, this invention uses indole and formaldehyde as raw materials, and synthesizes
the target product 3,3'-diindolemethane in the presence of a phase transfer catalyst and the

catalyst 4-dimethylaminopyridine, with water as the reaction solvent.

LR LR, ZA&PRLAGIRFIREE N RF, EARRBENTIAIENFA-—RBEMERNERT, KA

[ NS & B B AR 43,3 - Z Il RR R e

The reaction route provided by this invention has a fast reaction rate, avoids the use of
organic solvents, and does not require harsh reaction conditions such as ultrasound, making
it a green organic synthesis technology; the final product has a high yield and purity, which is

conducive to industrialization.
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KERPBIRMIR VAR MERIR, BEERENET, BEFFERERKFILRETANRNES, &

—MFRENENENERA; REAFINFmiRRNAERLLRE, FFrdlkd.

[n008T7]

The above are merely preferred embodiments of the present invention and are not intended
to limit the present invention. For those skilled in the art, the present invention can have

various modifications and variations.

U ENAEEZBRRIESREAIME, HABTREIZEE, WFAFUHRRARAGFKGR, A&BARLL

BEMEN T,

Any modifications, equivalent substitutions, improvements, etc., made within the spirit and

principles of this invention shall be included within the scope of protection of this invention.

RESRLZBREHNERNZA, FRENEAER. FRER. BiF, YNEEERRBENEFRIFEE

ZMo
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