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DESCRIPTION CN113880748A

A green preparation process for 3,3-diindolemethane
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—3,3-ZhIRRRNEERIETZ

[0001]

Technical Field

ARG

[n0001]

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

green preparation process for 3,3-diindolemethane.

FERFSRENNFSHERATE, BEIR—3,3-ZhHIRRAENEEHETZ,
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[0003]

Background Technology

BEREA

[n0002]

3,3-Diindolemethane is widely found in natural products and has many pharmacological and

physiological activities.

3,3-THINRL ZEETRASYS, HEABZHENEREEL.
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For example, it can promote the metabolism of estrogen in the human body and regulate the

hormone metabolites secreted by certain cancer cells, making it an effective anti-cancer drug.

teanerefedE MARMEERERAVIIANST, R ETREEARDBIHRREY, B—MEXEmn

FEZH)

Therefore, the synthesis of 3,3-diindolemethane has attracted widespread attention.

Eit, 3,3-ZhBRARNEMESZSIET AN ZxE,

[n0003]

Currently, most of these compounds are prepared in traditional organic solvents, such as
methanol, ethanol, and ethyl acetate. However, these methods have drawbacks, including

long reaction times, low yields, and severe environmental pollution.
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BRIZEUEMASERNFEETERELANENAFTHTT, BEERERE. 2R, ZRIE,

ENFERMAER. FRR. FESREEFRR.

[0006]

Summary of the Invention

YL INES

[n0004]

To address the aforementioned problems, the present invention aims to provide a low-cost,

high-yield, simple, and environmentally friendly method for synthesizing 3,3-
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diindolemethane. Compared with methods using traditional catalysts, the method of the
present invention has the advantages of mild reaction conditions, low catalyst dosage, and

reusable solvent.

PR EREE, RANBMNETFRE—TRAR. mRe. IZE2AFRERIFHN3,3-Zi5|kH

7

RV ERTT A, SERESRNENTINTG AR, FABNGERERNFHEM, ELTIAERL

B EEF AN R

[n0005]

To achieve the above objectives, the technical solution of the present invention is as follows.

AR ERBR, SEBERNERARGZEOT,

[n0006]
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A green preparation process for 3,3-diindolemethane includes the following steps:

—3,3-ZhIRRENEEFRIETZ, SFEUTTR:

[n0007]

S1. Using indole and formaldehyde as raw materials and cyanuric acid as a catalyst, acetone

is added to react and crude 3,3-diindolemethane is prepared.

S1. LAMS|RFIBREEAIRK, U=ZRSERENELT, MARBERLERN, HESE3,3- BNk

fHom;

[n0008]
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S2. The crude 3,3-diindolemethane prepared in S1 is recrystallized from ethanol to obtain

purified 3,3-diindolemethane.

S2. FS1HI&ERY3,3-ZIkRkciHm, AZEESER, SRIHHRY3,3-ZnBIkA k.

[n0009]

Furthermore, in S1, the molar ratio of indole to formaldehyde is 2 to 3:1.

#H—%, S1F, BIRSRENE/RIEN2~3: 1,

[n0010]
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Furthermore, in S1, the amount of cyanuric acid used is 0.5% to 1% of indole by mass

percentage.

#H—%, S1R, URERSILIT, =RB&ERAEREMRIREN0.5%~1%,

[n0011]

Furthermore, in S1, the mass ratio of indole to acetone is 1:1 to 2.

#H—%, S1H, BIRSREANRELLNL: 1~2,

[n0012]
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Furthermore, in S1, the reaction temperature is 20-30°C and the reaction time is 1 hour.

#w—%, S1F, RRECEEN20~30°C, RRZEE1h,

[n0013]

The beneficial effects of this invention are:

RPN EmHR:

[n0014]
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1. This invention uses cyanuric acid as a catalyst. The catalyst has high acidity, good catalytic

activity, short reaction time, and high yield.

1. AEBARU=RMEBRENEWLT, BETNERES, #UE%YE, RNAND, RS,

[n0015]

2. The catalyst of the present invention can be recycled, and its catalytic activity remains

almost unchanged during recycling.

2. BRARNELTIFAILIEAER, BRERERAIETENEELFRERE.

[n0016]
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3. The catalyst used in this invention is inexpensive and requires only a small amount. The

production process generates no waste and has low energy consumption, which conforms to

green production technology.

3. ARAGEANEEFINRE, BAEL, EFIBLTZEFERRERR, FEEBETIZ,

[n0017]

4. This invention uses acetone as a reaction solvent, which can reduce the environmental
pollution caused by the use of organic solvents; and it eliminates the need for repeated

crystallization, resulting in a significant improvement in product quality and yield.

4. AREAFEARIREARRAR, FLRRERERBNATIMERNIFRSREAT;, HEFTHAEESE

&, FmRENRRBERANRES
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[0021]

Attached Figure Description

P ET35E B

[n0018]

Figure 1is a synthetic route diagram of the green preparation process of 3,3-diindolemethane

provided by the present invention.

E 124 A BRR HAY3,3- BRI R EHIE T ZHN S MEREE.
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[n0019]

Figure 2 is a purity analysis report of 3,3-diindolemethane prepared in Example 1 of this

invention.

B2 274 & BRSE i 15 & #Y3,3- — M5k BR e VA E DT i o

[0024]

Detailed Implementation

BALiER

[n0020]
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To make the objectives, technical solutions, and advantages of this invention clearer, the
invention will be further described in detail below with reference to the accompanying

drawings and embodiments.

AT EELZANBE. BRALERASKRENEERE, UTEEHRENEIES, NaLEHETH—D

A5 PR,

It should be understood that the specific embodiments described herein are merely

illustrative of the invention and are not intended to limit the invention.

R HIBAE, HAPrEREY B ASERE (N AR LR A LER, HARTREDSLH,

[n0021]
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Based on the embodiments of the present invention, all other embodiments obtained by
those skilled in the art without creative effort are within the scope of protection of the present

invention.

BT ARPAFRILES, AMAEERARARTLE ML LNESSEIAIIRE TAR1SHIFRTE EfthstrhE

51, #RBETFTALKBBRIPEERE,

[n0022]

Unless otherwise specified, the experimental methods described in the following
embodiments are conventional methods; unless otherwise specified, the reagents and

materials are commercially available.

TRAESEHEF PR SKIS R MTFARGPR, WREMGE; FRRFIAMME, TSR, A

T EMER[FE,

04-09-2026 - Page 16



[n0023]

Example 1

SKhEI1

[n0024]

A green preparation process for 3,3-diindolemethane includes the following steps:

—3,3-ZhINRENEEHRIETZ, SFEUTTR:
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[n0025]

Take 200g (1.71mol) of indole, 25.5g (0.85mol) of formaldehyde, 1g of cyanuric acid and 200g
of acetone, add them to a 500mL three-necked flask equipped with a mechanical stirrer, stir
at 20°C, monitor by HPLC, the reaction time is 60min, and the reaction pressure is

atmospheric pressure.

HYP5|P&200g(1.71mol). FRE£25.5g(0.85mol). =R&EEL1gMAEI200g, MABIS00mLEB VAR

FHRI=0O, 7E20°CFHiH, HPLCIRERQN, RZEIEI6OMIn, RNEDNEE.

After the reaction was completed, the residue was filtered and recrystallized with anhydrous
ethanol. After drying, purified 3,3-diindolemethane was obtained with a yield of 94.2% and a

purity of >99.5%. The purity analysis results are shown in Figure 2.

RINEREHIE, FISIRERTKIEELR, TIRERFEIZANKEY3,3-ZhIRFRR, FEN4.2%,

FEARE>99.5%, HAEDITEERILE?,
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[n0026]

The filtrate can be used directly in the next reaction without any treatment.

EREREALIETEZERAT F—RRM,

[n0027]

Example 2

SKhEI2

[n0028]
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A green preparation process for 3,3-diindolemethane includes the following steps:

—3,3-ZhIRRENEEFRIETZ, SFEUTTR:

[n0029]

Take 200g (1.71mol) of indole, 25.5g (0.85mol) of formaldehyde, 1.6g of cyanuric acid and
200g of acetone, add them to a 500mL three-necked flask equipped with a mechanical stirrer,
stir at 20°C, monitor by HPLC, the reaction time is 60min, and the reaction pressure is

atmospheric pressure.

BX05|1%200g(1.71mol). FAE£25.5g(0.85mol). = &JER1.6gMAEI200g, MANEFI500mLEB VIR

R =O#F, 7E20°CTHi#, HPLCEREREM, RZEYEI60mIn, RNENDNEE.

After the reaction was completed, the mixture was filtered, and the resulting residue was
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recrystallized with anhydrous ethanol. After drying, purified 3,3-diindolemethane was

obtained with a yield of 95.6% and a product purity of >99.5%.

RNERBHIE, FISRERTKZEESSR, TIRER[FEIALAI3Z,3-ZMhIkEREK, ~FR795.6%,

FHI4EE>99.5%,

[n0030]

The filtrate can be used directly in the next reaction without any treatment.

ERETEEAMBETERZAT T —R RN,

[n0031]
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Example 3

SEhtEf)3

[n0032]

A green preparation process for 3,3-diindolemethane includes the following steps:

—3,3-ZHINRRNEEHIETZ, SEUTTR:

[n0033]

Take 200g (1.71mol) of indole, 25.5g (0.85mol) of formaldehyde, 2g of cyanuric acid and 200g
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of acetone, add them to a 500mL three-necked flask equipped with a mechanical stirrer, stir
at 20°C, monitor by HPLC, the reaction time is 60min, and the reaction pressure is

atmospheric pressure.

BYM5|%200g(1.71mol). EREE25.5g(0.85mol). =& FL2gMAEH200g, MMAEI500mLHE VIR

H=0O#M, 7220°CTHH, HPLCIRERDN, RINAHEE0mMIn, RMEANEE.

After the reaction was completed, the mixture was filtered, and the resulting residue was
recrystallized with anhydrous ethanol. After drying, purified 3,3-diindolemethane was

obtained with a yield of 95.0% and a product purity of >99.5%.

RNEREHIE, FISIRERTKIEELSR, TIRER[FEIZANY3,3-ZhIM%FRR, FE&795.0%,

FEHEERE>99.5%

[n0034]

The filtrate can be used directly in the next reaction without any treatment.
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BRETHERALIETERZAT T —R RN,

[n0035]

Example 4

eI

[n0036]

A green preparation process for 3,3-diindolemethane includes the following steps:
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—3,3-THINRRNEEHIETZ, SEUTTR:

[n0037]

Take 200g (1.71mol) of indole, 21g (0.70mol) of formaldehyde, 1.6g of cyanuric acid and 250g
of acetone, add them to a 500mL three-necked flask equipped with a mechanical stirrer, stir
at 25°C, monitor by HPLC, the reaction time is 60min, and the reaction pressure is

atmospheric pressure.

BYP5i%200g(1.71mol). FEE21g(0.70mol). =B & 1.6gMAEI250g, MARI500mLEB VR

R =OME, 7E25°C TR, HPLCRRERN, RAZEYEI60mIn, RNENDNEE.

After the reaction was completed, the mixture was filtered, and the resulting residue was
recrystallized with anhydrous ethanol. After drying, purified 3,3-diindolemethane was

obtained with a yield of 95.7% and a product purity of >99.5%.
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RNEREHIE, FISIRERTKIEELSR, TIRER[EIZANY3,3-ZhI%RR, FER7N5.7%,

FEYEERE>99.5%

[n0038]

The filtrate can be used directly in the next reaction without any treatment.

REFERALIETERZAT T —R RN,

[n0039]

Example 5

SKHEI5
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[n0040]

A green preparation process for 3,3-diindolemethane includes the following steps:

—3,3-THINRRNEERIETZ, SEUTTR:

[n0041]

Take 200g (1.71mol) of indole, 17g (0.57mol) of formaldehyde, 2g of cyanuric acid and 400g of
acetone, add them to a 500mL three-necked flask equipped with a mechanical stirrer, stir at
30°C, monitor by HPLC, the reaction time is 60min, and the reaction pressure is atmospheric

pressure.
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BYM3|1%200g(1.71mol). EEE17g(0.57mol). =& ER2gHAmEI400g, MANEIS00mLEBENIARIREE

=0, E30°CTHH, HPLCERERN, RAZEIE60mMIn, RNEINEE.

After the reaction was completed, the mixture was filtered, and the resulting residue was
recrystallized with anhydrous ethanol. After drying, purified 3,3-diindolemethane was

obtained with a yield of 93.5% and a product purity of >99.5%.

RNEREHIE, FISRERTKZEELSSR, TIRERFEIALAISZ,3- iR, ~ER7N93.5%,

FHAEE>99.5%,

[n0042]

The filtrate can be used directly in the next reaction without any treatment.

EREREAVIETERZAT T —R RN,
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[n0043]

Example 6

SKhtEf5l6

[n0044]

A green preparation process for 3,3-diindolemethane includes the following steps:

—3,3-ZHIRRENEEFRIETZ, SFEUTTR:

[n0045]
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Take 200g (1.71mol) of indole, 25.5g (0.85mol) of formaldehyde and the filtrate after filtration
in Example 1, add them to a 500mL three-necked flask equipped with a mechanical stirrer, stir
at 20°C, monitor by HPLC, the reaction time is 60min, and the reaction pressure is

atmospheric pressure.

EX05|PR200g(1.71mol). FREZ25.5g(0.85mol) AR S 1R /S RYIER, AINEIS00m LA LT

=0, E20°CFHH, HPLCERERSN, REZBIEI60mIn, RNENDNEE.

After the reaction was completed, the mixture was filtered, and the resulting residue was
recrystallized with anhydrous ethanol. After drying, purified 3,3-diindolemethane was

obtained with a yield of 94.0% and a product purity of >99.5%.

RNEREHIE, FISRERTKZEELSSR, TIRERFEIALAI3Z,3-ZMhkEREK, ~FR7N94.0%,

FHEEE>99.5%,

[n0046]
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Example 7

SEHEHI7

[n0047]

A green preparation process for 3,3-diindolemethane is basically the same as that in Example
6, except that the filtrate after filtration in the previous step (Example 6 and the next reaction)
is used directly for the reaction, and after being reused 10 times, the yield is basically

maintained between 93.5% and 94.1%, and the product purity is >99.5%.

—3,3-ZHBIRRRNEEFRIETZ, 5XmFlenNEEEAER, HARZAET, RBL—P(E
Hefl6 LUK T— R R N )R RS RERHI TN, BEEMEAI0RGE, FREARLFEIZ.S

~94.12[8], F=¥4ifE>99.5%,
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[n0048]

As can be seen from the preparation reactions in Examples 6 and 7, the catalyst contained in
the filtrate after filtration can be used directly in the next reaction without any treatment and
can be reused multiple times, and the catalytic efficiency of the catalyst does not decrease

significantly.

FRSChEGI6MTHRIE RN A SH, MEERERPEENELTIEFEMOEERZAT TR

Rz, AIEEFEAZR, EHFIBENERERRERE TR,

[n0049]

The feed amount and yield results of Examples 1 to 5 are shown in Table 1.
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SRt 1~ 5V R 8 LU P R R UK 1T,

[n0050]

Table 1. Feed quantity and yield results for Examples 1-5

RISEHEGI 1~ SRV & LU P R4S

[n0051]

Example Indole Formaldehyde Catalyst Yield 1 200g 25.5g 1g 94.2% 2 200g 25.5g 1.6g 95.6% 3

200g 25.5g 2g 95.0% 4 200g 21g 1.6g 95.7% 5 200g 17g 2g 93.5%

04-09-2026 - Page 33



SCHEM) MBInG ERER 44K 2SR 1200g 25.5g 1g 94.2% 2 200g 25.5g 1.6g 95.6% 3 200g 25.5g 2g

95.0% 4 200g 21g 1.6g 95.7% 5 200g 17g 2g 93.5%

[n0052]

As can be seen from Table 1 and the preparation processes of Examples 1-5, the preparation
of 3,3-diindolemethane in Examples 1-5 of this invention mainly uses cyanuric acid as a
catalyst. The catalyst has high acidity, good catalytic activity, short reaction time, and high

yield.

HEERIUNSERF1~5RIE TZRAILEL, 2&BAKHERI1~5093,3- M5B GHIEEEZZ U

=REMEBRFAELR, EETNRES, LTS, REAND, =RE,

As illustrated by the preparation process in Examples 6 and 7 of this invention, the catalyst

can be recycled, and its catalytic activity remains almost unchanged during recycling.
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FZA&PASEHEFI6~THIRIE T 2R, EUFIATUERER, BEABRERIRETENLEEILFR

AL,

[n0053]

The above are merely preferred embodiments of the present invention and are not intended
to limit the present invention. Any modifications, equivalent substitutions, and improvements
made within the spirit and principles of the present invention should be included within the

protection scope of the present invention.

U ENAARLZBRRVEESREAIME, HARBLURGIZRRE, NERLZBRRIEHEMERNZ AR ERER

k. FRBE\MMNAE, HNESERLBIRIFEEZA.
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