
ADDRESS:
Kroto Innovation Centre, 

Broad Lane, Sheffield, S3 7HQ

CONTACT:
+44 (0) 114 213 2770  

www.ossila.com · info@ossila.com

MONOMERS & BUILDING BLOCKS TO 
FACILITATE YOUR SYNTHESIS AND RESEARCH



Ossila was founded in 2009 by organic electronics research scientists 
with the aim of providing the components, equipment and materials 
to enable faster and smarter research and discovery. Five years 
on, and we’re proud to supply our products to over 600 different 
institutions in over 57 countries across the world.

Having spent many years both in industry and academia developing 
organic and thin film LEDs, photovoltaics and FETs, we know how 
long it takes to develop a reliable and efficient device fabrication and 
testing process. As such, we have developed packages of products and 
services to enable researchers to jump-start their organic electronics 
development program.

Our research scientists have significant experience in the processing 
of materials into LEDs, PVs and FETs, and amongst our team of 
physicists, chemists and engineers we have a huge collection of 
knowledge on thin film electronics. The vision behind Ossila is to 
share this experience with both academic and industrial researchers 
and to make their research more efficient. By providing products and 
services that take the hard work out of the device fabrication process, 
and powerful equipment to enable accurate, rapid testing, we can free 
scientists to focus on what they do best - science.
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1. MONOMERS AND 
 BUILDING BLOCKS

We have a range of monomers and 
polymer building blocks for synthetic 
chemists and material scientists.

Our collection is designed to facilitate your 
research synthesis. It includes boronic esters and 
dibromo compounds for Suzuki coupling reactions, 
and trimethylstannyl compounds for Stille 
coupling reactions. 

Our collection of monomers and building blocks 
cover a wide range of intermediates and substrates 
for the synthesis of high performance low band-gap 
polymer semiconductors (PTB7, PCE10 and PCE11) 
used in solar cells, or high charge carrier mobility 
polymer semiconductors (DPP polymers) that are 
used in organic field-effect transistors or and as 
interface materials in provskite solar cells. 

Monomers and building blocks for the synthesis of 
conjugated polymer electrolytes (such as PFN) as 
electron interface materials are also available.

We also stock a range of monomers and building 
blocks for the synthesis of polycarbazoles (PCDTBT) 
and polyfluorenes (F8, F8BT, F8TBT) that find 
applications in organic light-emitting diodes 
(OLEDs), organic field-effect transistors (OFETs), 
polymer light-emitting diodes (PLEDs) and organic 
photovoltaics (OPVs) and provskite solar cells.

However, if you cannot find what you are looking 
for, please feel free to drop us an email through 
our contact page and we will get back to you as soon 
as possible.

We also welcome feedback on your research using 
our range of chemicals. Advice and support on 
methodology for your polymerisation and polymer 
purification is always available upon request.

ORGANIC INTERFACE MATERIALS FOR PROVSKITE 
SOLAR CELLS
Recently, provskite-based solar cells have attracted great interest due to their high 
device efficiency, low cost, easy processability from solution, with power conversion 
efficiencies demonstrated in excess of 20%.

Very long charge diffusion lengths, in the range of several hundred nanometers, have been measured in 
methylammonium lead halide provskite-based solar cells with reports that such long diffusion lengths result from 
charge carrier recombination rates that exceed the Langevin limit by four orders of magnitude [1]. An important 
factor that contributes to solar cell performance is efficient charge-extraction, and thus to make efficient devices it 
is important to have effective hole and electron blocking layers positioned at the interfaces to the provskite.

For example, in devices where an electron blocking layer was employed, the power conversion efficiency was 
limited to 4.7%, however when an additional hole blocking layer was incorporated the device performance 
increased to 12.9% [2]. Here, efficient charge extraction can only occur by matching the energy levels (LUMO or 
HOMO) of the organic charge transporting materials with those of the provskite layer.

It has been shown that the interface materials can increase the selectivity of the contact by decreasing charge 
recombination, an effect that results in an improvement of open-circuit voltage and short-circuit current [3]. 
Two effects are known to be important: Firstly the hole transport layer (HTL) can enhance charge carrier 
collection efficiency due to the reduction of diffusion losses of electrons towards the back electrode. Secondly, the 
smoothing effect of the HTL increases the reflectivity of the back electrode that enhances optical absorption in the 
provskite layer. 

Among the interface layer materials used in provskite photovoltaics are small molecules and polymers 
Spiro-OMeTAD, P3HT, polyTPD, PCDTBT, PCPDTBT and DPP-DTT [3, 4]. The most commonly used hole transport 
layer (HTL) in provskite cells is 2,2′,7,7′-Tetrakis (N,N-di-p-methoxyphenylamino)-9,9′-spirobifluorene (spiro-
OMeTAD), however this material requires a complex doping mechanism to promote the oxidation of the 
spiro-OMeTAD and can degrade device stability. When poly-TPD (poly[N,N′-bis(4-butylphenyl)-N,N′-bis(phenyl)
benzidine])  having HOMO and LUMO levels of  5.2 eV and 2.4 eV respectively was employed as  the HTL and 
electron blocking layer, provskite cell efficiency reached a performance as high as 15.3% without the use of 
PEDOT:PSS or metal oxides [5].

PCDTBT (HOMO = 5.3 eV, LUMO = 3.6 eV) has the best of energy level match to the provskite CH3NH3PbI3 (HOMO = 
5.4 eV, LUMO = 3.9 eV) and is thus one of the best hole transporting layers used in provskite solar cells with devices 
having a PCE of 16.5% achieved [4]. It has also been shown that high quality crystals of CH3NH3PbI3 can form on 
PCDTBT and to a lesser extent on DPP-DTT (HOMO = 5.2 eV, LUMO = 3.5 eV), PCPDTBT (HOMO = 5.0 eV, LUMO = 3.3 
eV) and P3HT (HOMO = 5.0 eV, LUMO = 3.0 eV) (see Table 1).

We have a range of 
monomers and building 
blocks that will facilitate 
your synthesis of such 
materials.

A good example is the synthesis 
of the PCDTBT prepared in 
our labs has a high molecular 
weight and high purity. 
Together with our technology 
and other materials, it has 
been supplied to over 600 
institutions in 57 countries.

HOMO (eV) LUMO (eV) Bandgap (eV)

CH3NH3PbI3 5.4 3.9 1.5

Spiro-OMeTAD 5.0 (5.22[6]) 2.05a (2.27) 2.95 (optical)

P3HT 5.0 (5.2 [7]) 3.0 (3.53) 2.0 (1.67)

polyTPD 5.2 (5.1 [8]) 2.4 (2.3) 2.8

PCDTBT 5.3 3.6 (3.5 [9]) 1.7 (1.8)

PCPDTBT 5.0 (5.1 [10]) 3.3 (3.2) 1.7 (1.9)

DPP-DTT 5.2 3.5a 1.7

Table 1. Energy levels of provskite CH3NH3PbI3 and materials 
used as HTL layer for provskite solar cells.

a. LUMO energy levels determined by EHOMO – Eg (optical)
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THIOPHENE SERIES
Thiophene and fused thiophene intermediates are used in the synthesis of wide range of small molecules and 
semiconducting polymers. Thiophene back-bone polymers or small molecules are electron-rich and thus have 
applications in OLEDs, PLEDs, OFETs and OPVs. 

BENZOTHIADIAZOLE (BT) SERIES
Benzothiadiazole and its derivatives are intermediates for the synthesis of low-band gap semiconducting polymers. 
Benzothiadiazole based polymers are lower band-gap materials and widely used in OLEDs, OFETS and OPVs.

CAS No. 251-41-2
Chemical Formula: C6H4S2
Purity: >95%
Molecular weight: 140.23 g/mol
White Crystals
Polymers e.g. DPP-DTT, PBTTT synthesis

Thieno[3,2-b]thiophene

CAS No. 15155-41-6
Chemical Formula: C6H2Br2N2S
Purity: >95%
Molecular weight: 293.97 g/mol
Yellowish crystals
Polymers e.g. PCPDTBT, F8BT, PCDTBT 
synthesis

4,7-Dibromo-2,1,3-benzothiadiazole

CAS No. 288071-87-4
Chemical Formula: C14H6Br2N2S3
Purity: >98%
Molecular weight: 458.21 g/mol
Red needles / powder
Polymers e.g. PCDTBT, PFDTBT synthesis

4,7-bis(5-bromothiophen-2-yl)benzo[c][1,2,5]thiadiazole

CAS No. 1295502-53-2
Chemical Formula: C6Br2F2N2S
Purity: >98%
Molecular weight: 329.95 g/mol
White crystals
Polymers e.g. PCE11, PIDTT-DFBT-TT 
synthesis 

4,7-Dibromo-5,6-difluoro-2,1,3-benzothiadiazole

CAS No. 934365-16-9
Chemical Formula: C18H26B2N2O4S
Purity: >98%
Molecular weight: 388.10 g/mol
White/Off-white powder
Polymers e.g. PCPDTBT, F8BT, PCDTBT 
synthesis

2,1,3-Benzothiadiazole-4,7-bis(boronic acid pinacol ester)

CAS No. 143367-56-0
Chemical Formula: C14H22S2Sn2
Purity: >97%
Molecular weight: 491.87 g/mol
White Flakes
Polymers e.g. DPP-DTT, PBTTT synthesis

5,5’-Bis(trimethylstannyl)-2,2’-bithiophene

CAS No. 365547-21-3
Chemical Formula: C25H36Br2S2
Purity: >98%
Molecular weight: 560.49 g/mol
Yellowish oil Polymers e.g. PCPDTBT, 
PCPDT-DFBT synthesis 

2,6-Dibromo-4,4-bis(2-ethylhexyl)-4H-cyclopenta 
[1,2-b:5,4-b’]dithiophene

CAS No. 
Chemical Formula: C54H84Br2F2N2S3
Purity: >98%
Molecular weight: 1055.26 g/mol
Red powder
Polymers e.g. PCE11 synthesis

4,7-bis(5-bromo-4-(2-octyldodecyl)thiophen-2-yl)-5,6-
difluorobenzo[c][1,2,5]thiadiazole

CAS No. 
Chemical Formula: C54H84Br2F2N2S3
Purity: >98%
Molecular weight: 1055.26 g/mol
Red powder
Polymers e.g. PCE11 synthesis

4,7-Bis(5-bromo-4-(2-octyldodecyl)thiophen-2-yl)-5,6-
difluorobenzo[c][1,2,5]thiadiazole

CAS No. 1260685-63-9
Chemical Formula: C54H86Br2N2O2S2
Purity: >98%
Molecular weight: 1019.2 g/mol
Dark purple solid
Polymers e.g. DPP-DTT, DPP4T synthesis

3,6-Bis(5-bromothiophen-2-yl)-2,5-bis(2-octyldodecyl)
pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione

CAS No. 469912-82-1
Chemical Formula: C12H20S2Sn2
Molecular weight: 465.84 g/mol
Polymers e.g. DPP-DTT synthesis

2,5-Bis(trimethylstannyl)thieno[3,2-b]thiophene

CAS No. 492-97-7
Chemical Formula: C8H6S2
Molecular weight: 166.26 g/mol
Polymers e.g. PDPP4T, DPPDPyBT, PCE11 
synthesis

2,2’-Bithiophene (coming soon)

CAS No. 389-58-2 
Chemical Formula: C9H6S2 
Molecular weight: 178.27 g/mol 
Polymers e.g. PCPDTBT synthesis

4H-Cyclopenta[2,1-b:3,4-b’]dithiophene

CAS No. 32281-36-0
Chemical Formula: C10H4O2S2
Molecular weight: 220.26 g/mol
Polymers e.g. PTB7, PCE10 synthesis

Benzo[1,2-b:4,5-b’]dithiophene-4,8-dione

CAS No. 288071-87-4
Chemical Formula: C14H6Br2N2S3
Purity: >98%
Molecular weight: 458.21 g/mol
Red needles / powder
Polymers e.g. PCDTBT, PFDTBT synthesis

4,7-Bis(5-bromothiophen-2-yl)benzo[c][1,2,5]thiadiazole

CAS No. 1693-86-3
Chemical Formula: C10H16S
Molecular weight: 168.30 g/mol
Polymers e.g. P3HT, PCE10 synthesis

3-Hexylthiophene (coming soon)

CAS No. 872-31-1
Chemical Formula: C4H3BrS
Molecular weight: 163.04 g/mol
Polymers e.g. P3HT, PCE10 synthesis

3-Bromothiophene (coming soon)

CAS No. 40985-58-8
Chemical Formula: C7H3NS2
Molecular weight: 165.23 g/mol
Polymers e.g. DPP-DTT synthesis

Thieno[3,2-b]thiophene-2-carbonitrile (coming soon)

CAS No. 16278-99-2
Chemical Formula: C9H5NS2
Molecular weight: 191.27 g/mol
Polymers e.g. PDPP5T synthesis

2,2-Bithiophene-5-carbonitrile (coming soon)

600/57
WE’RE PROUD TO SUPPLY OUR PRODUCTS 
TO OVER 600 DIFFERENT INSTITUTIONS IN 
OVER 57 COUNTRIES ACROSS THE WORLD
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PDPP4T
PDPP4T has a low optical band gap and high charge carrier mobility and is one of a promising class of 
semiconducting polymers for organic solar cells.

DPP4T has a DPP unit as an electron withdrawing moiety and four five-membered thiophenes as electron rich units 
along its backbone, creating a low-band gap polymer semiconductor having a planar structure. The alkyl chains 
attached to DPP unit both increase solubility and also promote thin-film crystallinity and improved molecular 
packing. Due to its electron-rich nature, planar structure and efficient molecular packing, DPP4T has been reported 
with a hole mobility greater than 1.0 cm²Vˉ¹sˉ¹ [12].

By using a solvent swelling assisted sequential deposition (SSA-SD) method to produce bulk heterojunction, OPVs 
based on a crystalline diketopyrrolopyrrole (DPP) polymer and a PC71BM acceptor, had an efficiency of 7.59% with a 
Voc of 0.61 V, Jsc of 17.95 mA/cm² and a FF of 69.6% [13].

DPP4T can be synthesised by via Stille coupling polymerisation in chlorobenzene using  3,6-bis(5-bromothio-
phen-2-yl)-2,5-bis(2-octyldodecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione and 5,5’-bis(trimethylstannyl)-2,2’-bith-
iophene as starting materials (see Figure 2). The polymer is then purified using Soxhlet extraction with methanol, 
acetone, hexane and finally chlorobenzene as washing and extracting solvents.

We have developed a collection of monomers 
and building blocks for the synthesis of many of 
the most popular polymers used as active layers 
or interface layers in organic electronic devices. 
The synthesis of the following polymers can be 
achieved by using our collection of monomers and 
building blocks.

PCDTBT
PCDTBT is a polymer that has been widely used 
either as an active layer material for polymer solar 
cells and as an interface layer material in perovskite 
photovoltaic devices.

It is a low band-gap polymer and one of the small 
number of polymers that combine a high level of air 
stability, good device performance and extended 
operational life-time [11]. PCDTBT can be prepared 
using a Suzuki coupling reaction with 9-(heptadecan-
9-yl)-2,7-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-9H-carbazole and 4,7-bis(5-bromothiophen-2-yl)
benzo[c][1,2,5]thiadiazole as the starting materials 
(Figure 1).

The polymer is then purified using Soxhlet extraction 
under argon using methanol, acetone and hexane as 
washing solvents and finally with chlorobenzene as the 
extracting solvent. The polymer is then precipitated in 
methanol and collected by filtration, dried at 40ºC in an 
oven under vacuum for 48 hours (for technical support 
for molecular weight control and higher purity, please 
contact our support team).

Figure 1. Synthesis of PCDTBT with 
4,7-bis(5-bromothiophen-2-yl)benzo[c]
[1,2,5]thiadiazole and 9-(heptade-
can-9-yl)-2,7-bis(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan- 2-yl)-9Hcarbazole with Pd(OAc)2 
and (o-tolyl)3P as catalysts in toluene 
and Et4NOH.









Figure 2. PDPP4T synthesise engaging 
Stille Coupling reaction with 3,6-bis(5-bro-
mothiophen-2-yl)-2,5-bis(2-octyldodecyl)
pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione and 
5,5-bis(trimethylstannyl)-2,2-bithiophene as 
starting materials.

2. SEMICONDUCTING 
 POLYMERS 

CAS No. 288071-87-4
Chemical Formula: C14H6Br2N2S3
Purity: >98%
Molecular weight: 458.21 g/mol
Red needles / powder
Polymers e.g. PCDTBT, PFDTBT synthesis

4,7-bis(5-bromothiophen-2-yl)benzo[c][1,2,5]thiadiazole

CAS No. 143367-56-0
Chemical Formula: C14H22S2Sn2
Purity: >97%
Molecular weight: 491.87 g/mol
White flakes 

5,5’-bis(trimethylstannyl)-2,2’-bithiophene

CAS No. 136630-39-2
Chemical Formula: C12H7Br2N
Molecular weight: 325.0 g/mol
Polymers e.g. PCDTBT and small molecules 
synthesis

2,7-Dibromocarbazole

CAS No. 958261-51-3
Chemical Formula: C41H65B2NO4
Purity: >97%
Molecular weight: 657.58 g/mol
White crystals
Polymers e.g. PCDTBT synthesis

9-(heptadecan-9-yl)-2,7-bis(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-9H-carbazole

CAS No. 1260685-63-9
Chemical Formula: C54H86Br2N2O2S2
Purity: >98%
Molecular weight: 1019.2 g/mol
Dark purple solid 

3,6-bis(5-bromothiophen-2-yl)-2,5-bis(2-octyldodecyl)
pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione
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F8BT
F8BT is widely used as a green emitting polymer in a variety of applications including as an emissive species in 
OLEDs [18], an OFET material having balanced p-type and n-type conduction [19], as a semiconductor in light 
emitting transistors [20] and as an acceptor material in OPVs [18]. The deep HOMO and LUMO levels (5.9 / 3.3 eV) 
make it air stable while the liquid-crystalline and beta phases make it of interest for basic research.

F8BT is prepared following the same procedure described for the synthesis of PCDTBT (see Figure 5).

PFN
PFN, poly [(9,9-bis(3′-(N,N-dimethylamino)propyl)-2,7-fluorene)-alt-2,7-(9,9-dioctylfluorene)] is a conjugated polye-
lectrolyte and is widely used as an interface layer in OPVs to improve electron extraction efficiency.

He et al. reported that with the inclusion of a PFN interlayer, the efficiency of single junction polymeric cells reached 
9.2% [17].

PFO is blue-light emitting material with high photolumi-
nescence (PL), electroluminescence (EL) efficiencies and 
good thermal stability. These materials can be prepared 
following the same procedure as described for the 
synthesis of PCDTBT (Figure 4).

Figure 3. DPP-DTT synthesise 
engaging Stille Coupling reaction 
with 3,6-bis(5-bromothio-
phen-2-yl)-2,5-bis(2-octyldodecyl)
pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-
dione and 2,5-bis(trimethylstannyl)
thieno[3,2-b]thiophene as starting 
materials in chlorobenzene

Figure 4. Synthesis of PFN with 3,3’-(2,7-Di-
bromo-9H-fluorene-9,9-diyl)bis(N,N-di-
methylpropan-1-amine) and 9,9-Dioctylflu-
orene-2,7-diboronic acid bis(pinacol) ester 
employing Suzuki polymerisation with 
Pd(OAc)2 and (o-tolyl)3P as catalysts in toluene 
and Et4NOH.

Figure 5. Synthesis of F8BT with 4,7-Dibro-
mo-2,1,3-benzothiadiazole and 9,9-Dioc-
tylfluorene-2,7-diboronic acid bis(pinacol) 
ester employing Suzuki polymerisation with 
Pd(OAc)2 and (o-tolyl)3P as catalysts in toluene 
and Et4NOH.

CAS No. 469912-82-1
Chemical Formula: C12H20S2Sn2
Molecular weight: 465.84 g/mol

2,5-bis(trimethylstannyl)thieno[3,2-b]thiophene

CAS No. 15155-41-6 
Chemical Formula: C6H2Br2N2S 
Purity: >95% 
Molecular weight: 293.97 g/mol 
Yellowish crystals 
Polymers e.g. PCPDTBT, F8BT, PCDTBT 
synthesis

4,7-Dibromo-2,1,3-benzothiadiazole

CAS No. 198964-46-4
Chemical Formula: C29H40Br2
Molecular weight: 548.44 g/mol
Polymers e.g. PFDTBT, F8BT, PFO synthesis

9,9-dioctyl-2,7-dibromofluorene (coming soon)

CAS No. 1260685-63-9
Chemical Formula: C54H86Br2N2O2S2
Purity: >98%
Molecular weight: 1019.2 g/mol
Dark purple solid

3,6-bis(5-bromothiophen-2-yl)-2,5-bis(2-octyldodecyl)
pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione

CAS No. 196207-58-6
Chemical Formula: C41H64B2O4
Purity: >97%
Molecular weight: 642.57 g/mol
White crystals
Polymers e.g. PFDTBT, F8BT, PFO synthesis

2,2’-(9,9-dioctyl-9H-fluorene-2,7-diyl)bis(4,4,5,5-tetrameth-
yl-1,3,2-dioxaborolane)

CAS No. 673474-73-2
Chemical Formula: C23H30Br2N2
Purity: >98%
Molecular weight: 494.31 g/mol
Off white solid
Polymers e.g. PFN synthesis

2,7-Dibromo-9,9-bis[3,3’-(N,N-dimethylamino)propyl]
fluorene

CAS No. 196207-58-6
Chemical Formula: C41H64B2O4
Purity: >97%
Molecular weight: 642.57 g/mol
White crystals
Polymers e.g. PFDTBT, F8BT, PFO synthesis

2,2’-(9,9-dioctyl-9H-fluorene-2,7-diyl)bis(4,4,5,5-tetrameth-
yl-1,3,2-dioxaborolane)

DPP-DTT
DPP-DTT is a hole transporting polymer when used in OFETs, however when it is used as the donor material in a 
bulk heterojunction photovoltaic (with PC70BM as the acceptor) efficiencies of 1.6% were initially achieved [14]. 
These low device metrics were attributed to poor film morphology. However, this polymer has recently been used 
as an active layer dopant material in PTB7-based devices [15]. Here, an improvement in device performance was 
observed with average efficiencies increasing from 7.6% to 8.3% as the dopant concentration of DPP-DTT was 
increased to 1 wt%. The use of DPP-DTT as a high mobility hole interface layer for perovskite hybrid devices has also 
been investigated [4].

DPP-DTT is synthesised by following the literature procedures [14, 16] (see Figure 3). Using 2-thiophenecarboni-
trile and dimethyl succinate as starting materials in t-amyl alcohol, the condensation reaction gives 3,6-Dithio-
phen-2-yl-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione. Alkylation of 3,6-Dithiophen-2-yl-2,5-dihydropyrrolo[3,4-c]
pyrrole-1,4-dione with 2-octyldodecylbromide in dimethylformamide affords 3,6-bis(thiophen-2-yl)-2,5-bis(2-octyl-
dodecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione.

Further bromination of 3,6-bis(thiophen-2-yl)-2,5-bis(2-octyldodecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione gives 
3,6-bis(5-bromothiophen-2-yl)-2,5-bis(2-octyldodecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione (M1). 
Further reaction of M1 with 2,5-bis(trimethylstannyl)thieno[3,2-b]thiophene (M2) under Stille coupling conditions 
gives the target polymer DPP-DTT, which can be further purified by Soxhlet extraction with methanol, hexane, 
toluene and then chloroform.

 





 

POST-DOCTORAL LEVEL APPLICATION 
SCIENTISTS WITH OVER 100 YEARS 
RESEARCH EXPERIENCE - READY TO HELP.
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POLYMERIC SEMICONDUCTORS
Using chemicals from our monomers and building-block collection, a range of 
semiconducting polymer materials have been prepared by Ossila chemists.

These polymers have been added to our catalogue and have been supplied world-wide to universities and 
research centres. Our polymers include materials for organic photovoltaics (PCDTBT and PDPP4T), materials 
for organic field-effect transistors (TPP-TDD, DPPDPyBT and PDPP4T) and materials for the interface layers for 
perovskite and polymer solar cells (PCDTBT, TPP-TDD and DPPDPyBT).

One of our best selling polymers, PCDTBT has generated more than 50 high impact factor publications for 
our customers.

PCPDTBT 
PCPDTBT type of polymers based on linear C16-alkyl side chains show strong crystallization and have high charge 
mobility. The tendency of PCPDTBT to crystallize changes dramatically when the linear side chains are replaced 
with branched alkyl side groups, with the resultant polymer being much less crystalline.  Bulk heterojunction (BHJ) 
solar cells of PCPDTBT have reached power conversion efficiencies of up to 5.5% [9-12]. For higher efficiencies, the 
addition of high boiling point solvent additives such as 1,8-diiodooctane (DIO) or alkanedithiols during solution 
processing of the bulk heterojunction is reported to lead to an improved blend morphology as well as increased 
polymer crystallinity [22].

PCPDTBT was targeted by following the same procedure described for the synthesis of PCDTBT using 2,1,3-Benzo-
thiadiazole-4,7-bis(boronic acid pinacol ester) and 2,6-dibromo-4,4-bis(2-ethylhexyl)-4H-cyclopenta[1,2-b:5,4-b’]
dithiophene as starting materials (Figure 7).

Figure 7. Synthesis of PCPDTBT from 
the 2,1,3-Benzothiadiazole-4,7-bis(bo-
ronic acid pinacol ester) and 2,6-dibro-
mo-4,4-bis(2-ethylhexyl)-4Hcyclopen-
ta[1,2-b:5,4-b’]dithiophene employing Suzuki 
polymerisation with Pd(OAc)2 and (o-tolyl)3P 
as catalysts in toluene and Et4NOH.

CAS No. 15155-41-6
Chemical Formula: C6H2Br2N2S
Purity: >95%
Molecular weight: 293.97 g/mol
Yellowish crystals
Polymers e.g. PCPDTBT, F8BT, PCDTBT 
synthesis

4,7-Dibromo-2,1,3-benzothiadiazole

CAS No. 958261-50-2
Chemical Formula: (C43H47N3S3)n
HOMO = 5.35 eV   LUMO = 3.42 eV
Dark purple powder
Mn = 23,300   Mw = 56,948
(Molecular weight may vary by batches)

1. Long record of supplying PCDTBT
2. High purity subject to Soxhlet extraction
3. Device performance (%) PCE = 6.7
4. Used for OPV and HTL for perovskite 
 Solar Cells
5. More than 50 high impact factor 
 publications

PCDTBT

CAS No.
Chemical Formula: (C64H92N4O2S2)n
HOMO = 5.69 eV   LUMO = 4.33 eV
Metallic red powder
Mn = 12,030   Mw = 20,310
(Molecular weight may vary by batches)

1. High mobility n-type polymer
2. High purity subject to Soxhlet extraction
3. Used for OFETs and ETL for polymer 
 and perovskite Solar Cells

DPPDPyBT (n-type)

CAS No.
Chemical Formula: (C62H94N2O2S4)n
HOMO = 5.2 eV   LUMO = 3.5 eV [7]
Black powder
Mn = 58,300   Mw = 287,400
(Molecular weight may vary by batches)

1. High mobility p-type polymer
2. High purity subject to Soxhlet 
 extraction
3. Used for OFETs and HTL for polymer 
 and perovskite Solar Cells

CAS No.
Chemical Formula: (C62H90N2O2S4)n
HOMO = 5.2 eV   LUMO = 4.0 eV [6]
Dark green fiber
Mn = 48,950   Mw = 89,700
(Molecular weight may vary by batches)

1. High mobility p-type polymer
2. High purity subject to Soxhlet extraction
3. Device performance (%) PCE = 7.59 [6]
4. Used for OPV and HTL for perovskite 
 Solar Cells

DPP-DTT (p-type)

PDPP4T

CAS No. 365547-21-3
Chemical Formula: C25H36Br2S2
Purity: >98%
Molecular weight: 560.49 g/mol
Yellowish oil 
Polymers e.g. PCPDTBT, PCPDT-DFBT 
synthesis

2,6-dibromo-4,4-bis(2-ethylhexyl)-4H-cyclopenta[1,2-b:5,4-
b’]dithiophene

 



PCE11
PCE11 (also known as PFFBT4T-2OD) is a low-band gap polymer semiconductor used in organic photovoltaic devices 
reaching a PCE11 PCE of 10.8%. The fluorine atoms attached to the benzothiadiazole unit lowers the electronic 
band-gap of the semiconductor with the long alkyl chains making the polymer more soluble with a tendency to 
crystallize and aggregate at room temperature. It has been reported that the branching position and size of the 
branched alkyl chains are critically important to enable well-controlled aggregation behaviour of the film in the 
polymer photovoltaic device [21].

The polymer PCE11 can be synthesized by reacting 4,7-bis(5-bromo-4-(2-octyldodecyl)thiophen-2-yl)-5,6-di-
fluorobenzo[c][1,2,5]-thiadiazole with 2,5-bis(trimethylstannyl)thieno[3,2-b]thiophene using a Stille coupling 
reaction (see Figure 6).

Figure 6. PCE11 (PffBT4T-2OD) synthesis 
with 4,7-bis(5-bromo-4-(2-octyldodecyl)
thiophen-2-yl)-5,6-difluorobenzo[c][1,2,5]-
thiadiazole with 2,5-bis(trimethylstannyl)
thieno[3,2-b]thiophene as starting materials 
engaging Stille Coupling reaction with 
Pd2(dba)3 and (o-tolyl)3P as catalysts in 
chlorobenzene.

CAS No. 143367-56-0
Chemical Formula: C14H22S2Sn2
Purity: >97%
Molecular weight: 491.87 g/mol
White flakes 

5,5’-bis(trimethylstannyl)-2,2’-bithiophene

CAS No. 
Chemical Formula: C54H84Br2F2N2S3
Purity: >98%
Molecular weight: 1055.26 g/mol
Red powder
Polymers e.g. PCE11 synthesis

4,7-bis(5-bromo-4-(2-octyldodecyl)thiophen-2-yl)-5,6-
difluorobenzo[c][1,2,5]thiadiazole
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SPIN COATER
Spin coating made easy. The Ossila Personal Spin Coater offers the ideal 
solution for a busy lab where space is at a premium. It does not require a 
vacuum pump or nitrogen line and offers better film quality for the ultimate 
plug and play spin coater. Its compact size and reduced requirement for 
servicing means you can optimise space in your glovebox or on the bench 
without compromising on functionality.

XTRALIEN SOURCE MEASURE UNIT 
(SOURCE METER)
The Xtralien X100 incorporates two source measure units (source-meters) 
and two precision voltage meters and is capable of measuring a wide range 
of research devices including photovoltaics, LEDs, OLEDs, transistors and 
more. Xtralien is a spin-out company from Ossila developing open-source 
measurement equipment designed to make device characterisation easier, 
faster and cheaper.

3. DEVICE FABRICATION 
 AND PERFORMANCE 
 TEST EQUIPMENT

• Spin Coaters are built in-house
• A range of milled PP Spin 

Coater Chucks built for the 
Ossila Spin Coater and our 
substrate systems

• Custom milled chucks to fit 
your own substrate system

• Spin Coating Guide on 
Ossila.com at no cost.

• A front-panel for the four main 
instruments (2x SMU and 2x 
voltage). This allows you to set 
and measure the voltages and 
currents.

• A JV sweep for photovoltaics

• A JVL sweep for LEDs and 
OLEDs

• A four point probe 
measurement program

• Multiple Programming 
Languages support.
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