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Abstracts

The global 2-Cyano-phenothiazine market size is expected to reach $ 20.81 million by

2032, rising at a market growth of 3.0% CAGR during the forecast period (2026-2032).

2-Cyanophenothiazine, also known as phenothiazine-2-carbonitrile, 10H-

phenothiazine-2-carbonitrile or 2-phenothiazinecarbonitrile, is a cyano-substituted

phenothiazine heterocyclic compound with the molecular formula C13H8N2S and a

molecular weight of 224.28 g/mol. It is primarily supplied as a solid specialty

intermediate for pharmaceutical synthesis, medicinal chemistry research and other

controlled organic synthesis processes. Industrial production commonly involves

cyanation of 2-chlorophenothiazine with cuprous cyanide in a high-boiling solvent,

followed by phase separation, extraction, recrystallization and drying.

Key Findings

Phenothiazine Drug Intermediates Remain The Core Demand Base

High Purity Products Capture Most Of The Commercial Value

Custom Synthesis Services Shape The Market Supply Structure

Asia Concentrates Much Of Specialized Chemical Supply Capacity

Reliable Batch Consistency Determines Customer Qualification And Approval

Efficiency

Process Yield And Impurity Control Form Key Supplier Barriers
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Market Trends

The 2-Cyanophenothiazine market is developing toward higher purity, more detailed

impurity characterization and increasingly customer-specific supply. Buyers engaged in

active pharmaceutical ingredient production place greater emphasis on batch-to-batch

consistency, residual copper control, moisture, related phenothiazine impurities and

documentation supporting route qualification. Supply is therefore shifting beyond basic

catalog availability toward specification-driven manufacturing in which producers adjust

purification procedures, packaging, analytical methods and production scale to meet

individual customer requirements. Process development is also focused on improving

cyanation efficiency, reducing repeated recrystallization, increasing solvent recovery

and limiting product decomposition during high-temperature reaction and downstream

treatment. Another notable direction is the separation of commercial supply into two

models: standardized gram-scale products for research and process screening, and

kilogram or bulk batches manufactured against agreed specifications for pharmaceutical

intermediate programs. Digital analytical records, traceable raw-material sourcing and

more complete quality documentation are becoming increasingly important because

customers seek to reduce the time required for vendor evaluation and technology

transfer.

Market Dynamics

Drivers

Demand is mainly supported by the continued manufacture and process development of

cyamemazine, periciazine and other cyano-containing phenothiazine pharmaceutical

compounds. Because 2-Cyanophenothiazine provides a preformed phenothiazine

nucleus and carbonitrile functional group, it can simplify downstream side-chain

introduction and reduce the number of transformations required in selected drug

synthesis routes. Pharmaceutical companies and contract manufacturers are also

seeking additional qualified intermediate suppliers to improve supply security, localize

critical synthesis steps and reduce dependence on single-source procurement. Growth

in medicinal chemistry research involving phenothiazine derivatives creates

supplementary gram-scale and custom-synthesis demand, while improvements in

cyanation, dehydration, purification and impurity control make commercial production

more technically and economically feasible. Supplier capability to offer both research

quantities and scale-up batches further supports customer conversion from laboratory
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development to pilot and commercial manufacturing.

Restraints

The market is constrained by its relatively narrow downstream customer base and the

batch-oriented nature of demand. Industrial routes commonly involve cuprous cyanide,

elevated reaction temperatures, high-boiling solvents and multiple separation

operations, creating requirements for closed handling, solvent recovery, metal-

containing waste treatment and strict occupational safety management. Product

economics can be sensitive to the cost and purity of 2-chlorophenothiazine, reaction

yield, solvent consumption, energy use and losses during extraction or recrystallization.

Pharmaceutical customers usually require qualification samples, analytical method

alignment and several consistent batches before approving a supplier, resulting in

lengthy sales and validation cycles. Demand can also fluctuate with production

schedules for a limited number of downstream active ingredients, while research-grade

consumption remains fragmented and small in volume. These factors restrict continuous

large-scale operation and make flexible multipurpose production equipment more

suitable than dedicated high-throughput capacity.

Opportunities

The most attractive opportunities are associated with high-purity pharmaceutical

intermediate supply, custom impurity control and customer-specific scale-up services.

Producers that can reduce residual copper, control amide and positional impurities,

improve color consistency and provide reproducible analytical profiles are better

positioned to enter qualified pharmaceutical supply chains. Process intensification offers

additional potential through optimized dehydration, improved catalyst systems, reduced

reaction time, fewer recrystallization cycles and more efficient solvent recycling. Closed

reaction and material-transfer systems can improve safety while lowering exposure and

environmental treatment requirements. Regional pharmaceutical companies seeking

alternative or localized sources provide opportunities for suppliers capable of delivering

gram-scale evaluation samples, pilot quantities and subsequent kilogram or bulk

batches under one quality framework. Further demand may emerge from medicinal

chemistry programs developing new phenothiazine derivatives with antipsychotic,

anxiolytic, analgesic or other biological activities, although these projects are typically

characterized by long development timelines and uncertain commercialization

outcomes.

Challenges
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The principal challenge is maintaining consistent product quality while scaling a high-

temperature cyanation and purification process across different batch sizes. Small

variations in raw-material moisture, catalyst concentration, reaction temperature or work-

up conditions can affect conversion, product decomposition, color and impurity

distribution. Suppliers must also manage hazardous cyanide-containing materials,

copper residues, high-boiling solvents and contaminated wastewater within increasingly

demanding environmental and safety frameworks. Commercially, the limited number of

large-volume customers creates order concentration and production-planning risk, while

long customer qualification periods can delay revenue conversion. Custom

specifications may require separate analytical methods and production controls for each

buyer, increasing complexity and reducing standardization benefits. Competition from

alternative synthetic routes or vertically integrated active pharmaceutical ingredient

manufacturers may further limit the addressable merchant market. Long-term

competitiveness therefore depends on combining process chemistry, environmental

management, analytical capability, flexible production and reliable delivery rather than

competing on quoted price alone.

Industry Chain Analysis

The upstream chain consists of phenothiazine-based starting materials, particularly

2-chlorophenothiazine, together with cuprous cyanide, iodide catalysts, dehydrating

agents, high-boiling reaction solvents, extraction solvents, recrystallization solvents and

packaging materials suitable for sensitive pharmaceutical intermediates. Raw-material

purity has a direct effect on reaction conversion, impurity formation, color and

downstream purification requirements. Suppliers must also secure qualified analytical

standards and access to testing capabilities for assay, related substances, residual

solvents, water, metals and identity confirmation. Upstream cost exposure is therefore

determined not only by chemical prices but also by hazardous-material handling,

storage, transport, solvent recovery and waste-treatment requirements.

Midstream activities include dehydration, cyanation, temperature-controlled reaction,

aqueous work-up, filtration, extraction, concentration, recrystallization, drying, milling,

analytical release and packaging. Value creation is concentrated in process yield,

impurity control, reproducibility and the ability to move efficiently from gram-scale

samples to kilogram or bulk production. Downstream customers include manufacturers

of cyamemazine, periciazine and related phenothiazine active pharmaceutical

ingredients, pharmaceutical contract development and manufacturing organizations,

specialty chemical companies and medicinal chemistry laboratories. Profitability is

influenced by campaign size, equipment utilization, solvent recovery, quality-control
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intensity and the number of purification cycles. Suppliers with established multipurpose

facilities can distribute compliance and equipment costs across several intermediates,

while dedicated production becomes economical only when customer demand is

sufficiently stable.

Segment Insights

By purity, products with purity of at least 99% represent the principal commercial-value

segment because pharmaceutical intermediate customers generally require tighter limits

on related substances, residual metals and batch variation. Products with purity from

98% to below 99% remain relevant for process development, internal purification or

synthesis routes in which downstream stages can remove specified impurities. Material

below 98% is more commonly associated with early-stage route screening, analytical

research or customer-directed reprocessing and has a more limited qualified

pharmaceutical market. The price difference between purity levels reflects not only

assay but also additional recrystallization, analytical testing, yield loss and

documentation requirements.

By product grade and supply form, pharmaceutical intermediate grade forms the core

industrial segment, while research grade products serve medicinal chemistry, reference

work and laboratory-scale synthesis. Standard products provide shorter lead times for

preliminary evaluation, whereas custom-synthesized products allow customers to define

purity, impurity limits, analytical methods and packaging. Gram-scale packaging

supports screening and route development; kilogram-scale packaging supports pilot,

validation and limited commercial campaigns; bulk packaging is linked to established

active pharmaceutical ingredient production. The fastest value expansion is expected in

custom high-purity supply because customer-specific qualification creates higher

switching costs and more stable supplier relationships than catalog-based transactions.

Downstream Market Opportunities

The most direct downstream opportunity lies in the production of cyamemazine and

periciazine, both of which retain the phenothiazine-2-carbonitrile structural unit in the

final active molecule. Demand from these applications depends on active

pharmaceutical ingredient production schedules, regional drug availability and supplier

qualification strategies rather than broad consumer-market cycles. Additional

opportunities exist in the synthesis of related phenothiazine pharmaceutical

intermediates and medicinal chemistry compounds where the cyano group can be

retained or transformed into other functional groups. Contract research and

development organizations may use 2-Cyanophenothiazine as a starting scaffold for
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analogue libraries, route optimization and impurity studies. Suppliers able to support

early research, pilot-scale development and commercial transfer within the same

production and documentation system can capture a larger share of customer value and

reduce the risk of being replaced during scale-up.

Regional Insights

Asia is the principal supply-side region for 2-Cyanophenothiazine, supported by

established fine-chemical manufacturing, custom-synthesis capacity and accumulated

process-development experience in China and Japan. Chinese suppliers are positioned

primarily around flexible production, route optimization and cost-controlled kilogram or

bulk supply, while Japanese suppliers tend to emphasize stable specifications, catalog

availability and quality consistency. The regional opportunity increasingly depends on

the ability to combine manufacturing economics with pharmaceutical-grade

documentation, environmental compliance and reliable export delivery. Suppliers that

can demonstrate controlled cyanide handling, solvent recovery and reproducible

impurity profiles are more likely to progress from sample supply to qualified commercial

programs.

Europe represents an important specialized demand region because phenothiazine

medicines such as cyamemazine and periciazine have established pharmaceutical

applications in several markets. European customers typically place strong emphasis on

traceability, impurity justification, change control and continuity of supply. North

American demand is more oriented toward medicinal chemistry research, custom

synthesis and small-volume development programs, although individual pharmaceutical

projects can create periodic kilogram-scale requirements. Regional competition

therefore differs by function: Asia has greater production and scale-up relevance,

Europe has stronger qualified pharmaceutical demand, and North America contributes

research-led and project-based consumption.

Competitive Landscape Analysis

The 2-Cyanophenothiazine market has a fragmented and specialized competitive

structure rather than a transparent commodity-market hierarchy. Participants can be

divided into industrial fine-chemical producers capable of kilogram or bulk manufacture,

and catalog or custom-synthesis suppliers focused on gram-scale and project-specific

supply. Industrial producers compete through process yield, production cost, residual

copper control, impurity management, environmental compliance and the ability to

deliver repeated commercial batches. Research-oriented suppliers compete through

product availability, small minimum order quantities, analytical documentation, global
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shipping and rapid custom synthesis. Customer qualification creates meaningful

switching costs because a change of supplier may require comparative impurity studies,

method verification and additional validation batches. Companies with proprietary

process knowledge, flexible multipurpose equipment and the capability to support both

development and commercial quantities hold a stronger strategic position. However, no

reliable evidence supports a universal supplier ranking or quantified market-share

comparison, and competitive strength should be assessed separately by purity,

production scale, product grade, documentation level and regional service capability.

Report Scope

This report studies the global 2-Cyano-phenothiazine production, demand, key

manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for 2-Cyano-

phenothiazine and provides market size (US$ million) and Year-over-Year (YoY)

Growth, considering 2025 as the base year. This report explores demand trends and

competition, as well as details the characteristics of 2-Cyano-phenothiazine that

contribute to its increasing demand across many markets.

Highlights and key features of the study

Global 2-Cyano-phenothiazine total production and demand, 2021-2032, (Tons)

Global 2-Cyano-phenothiazine total production value, 2021-2032, (USD Million)

Global 2-Cyano-phenothiazine production by region & country, production,

value, CAGR, 2021-2032, (USD Million) & (Tons), (based on production site)

Global 2-Cyano-phenothiazine consumption by region & country, CAGR,

2021-2032 & (Tons)

U.S. VS China: 2-Cyano-phenothiazine domestic production, consumption, key

domestic manufacturers and share

Global 2-Cyano-phenothiazine production by manufacturer, production, price,

value and market share 2021-2026, (USD Million) & (Tons)

Global 2-Cyano-phenothiazine production by Purity, production, value, CAGR,

+357 96 030922
info@marketpublishers.com

Global 2-Cyano-phenothiazine Supply, Demand and Key Producers, 2026-2032

https://marketpublishers.com/report/machinery_equipment/construction_equipment/global-2-cyano-phenothiazine-gir.html


2021-2032, (USD Million) & (Tons)

Global 2-Cyano-phenothiazine production by Application, production, value,

CAGR, 2021-2032, (USD Million) & (Tons)

This report profiles key players in the global 2-Cyano-phenothiazine market based on

the following parameters - company overview, production, value, price, gross margin,

product portfolio, geographical presence, and key developments. Key companies

covered as a part of this study include Sanjeevan Pharmachem Pvt. Ltd., Hefei TNJ

Chemical Industry Co., Ltd., Ningbo Inno Pharmchem Co., Ltd., Changyi Longchang

Biochemical Co., Ltd., etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the World 2-Cyano-phenothiazine market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), volume (production, consumption) & (Tons) and average price (US$/Ton) by

manufacturer, by Purity, and by Application. Data is given for the years 2021-2032 by

year with 2025 as the base year, 2026 as the estimate year, and 2027-2032 as the

forecast year.

Global 2-Cyano-phenothiazine Market, By Region:

United States

China

Europe

Japan

South Korea
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ASEAN

India

Rest of World

Global 2-Cyano-phenothiazine Market, Segmentation by Purity:

Purity ?99%

Purity 98%–<99%

Purity <98%

Global 2-Cyano-phenothiazine Market, Segmentation by Supply Form:

Standard Product

Custom-Synthesized Product

Global 2-Cyano-phenothiazine Market, Segmentation by Production

Technology:

Conventional High-Temperature Cuprous Cyanide Cyanation

Phosphorus Oxychloride-Assisted Dehydration Cyanation

Pre-Dehydration Catalytic Cuprous Cyanide Cyanation

Azeotropic Dehydration Catalytic Cyanation

Global 2-Cyano-phenothiazine Market, Segmentation by Application:

Phenothiazine Pharmaceutical Intermediates
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Antipsychotic Drug Synthesis

Cyamemazine Synthesis

Others

Companies Profiled:

Sanjeevan Pharmachem Pvt. Ltd.

Hefei TNJ Chemical Industry Co., Ltd.

Ningbo Inno Pharmchem Co., Ltd.

Changyi Longchang Biochemical Co., Ltd.

Key Questions Answered:

1. How big is the global 2-Cyano-phenothiazine market?

2. What is the demand of the global 2-Cyano-phenothiazine market?

3. What is the year over year growth of the global 2-Cyano-phenothiazine market?

4. What is the production and production value of the global 2-Cyano-phenothiazine

market?

5. Who are the key producers in the global 2-Cyano-phenothiazine market?

6. What are the growth factors driving the market demand?
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