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Glossary of Terms

[olp oo Specific rotation
AAS ... Atomic Absorption Standard
<. Conforms to American Chemical Society specifications
Product may chemically react with atmospheric oxygen or carbon dioxide
at ambient conditions. Handle and store under an inert atmosphere of
nitrogen or argon.

amp Ampouled
b.p. Boiling point in °C at 760mm, unless otherwise noted
d. Density
dec. Decomposes
elec. gr. Electronic Grade, suitable for electronic applications
f.p. Flash point in °F
gran. Granular

heat sensitive Product may chemically degrade if stored for prolonged periods of time at
ambient temperatures or higher. Store at 5°C or lower.
hydrate ......... Unspecified water content which may vary slightly from lot to lot
hygroscopic .......... Product may absorb water if exposed to the atmosphere for prolonged
periods of time (dependent on humidity and temperature). Handle and

store under an inert atmosphere of nitrogen or argon.

light sensitive .......... Product may chemically degrade if exposed to light
lig. ... Liquid
mp. ... Melting point in °C
moisture sensitive .......... Product may chemically react with water. Handle and store under an inert
atmosphere of nitrogen or argon.
NMR grade Suitable as a Nuclear Magnetic Resonance reference standard
optical grade .......... For optical applications
pwdr. ... Powder

primary standard Used to prepare reference standards and standardize volumetric solutions

PURATREM ........ Product has a minimum purity of 99.99% (metals basis)
purified ........ A grade higher than technical, often used where there are no official
standards
P. Vol. Pore volume
pyrophoric Product may spontaneously ignite if exposed to air at ambient conditions
reagent High purity material, generally used in the laboratory for detecting,
measuring, examining or analyzing other substances
REO ........ Rare Earth Oxides. Purity of a specific rare-earth metal expressed as a
percentage of total rare-earths oxides.
SA ... Surface area
store cold Product should be stored at -18°C or 4°C, unless otherwise noted (see
product details)
subl. ... Sublimes
superconductor grade .......... A high purity, analyzed grade, suitable for preparing superconductors
tech. gr. Technical grade for general industrial use
TLC Suitable for Thin Layer Chromotography
VP e Vapor pressure mm of Hg
xtl. ... Crystalline
About Purity
Chemical purity .......... is reported after the chemical name, e.g. Ruthenium carbonyl, 99%
Metals purity .......... is reported in parentheses with the respective element, e.g. Gallium (l1I)

bromide, anhydrous, granular (99.999%-Ga) PURATREM where
100% minus the metal purity is equal to the maximum allowable
percentage of trace metal impurity
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Iridium and Ruthenium Photocatalysts for Visible Light
Photocatalysis in Organic Synthesis

Jeffrey M. Lipshultz and David W. C. MacMillan
Merck Center for Catalysis
Princeton University
Princeton, NJ 08544

Introduction

Photoredox catalysis has, in the past decade, grown to become a commonly employed catalytic
manifold for the construction of molecular complexity in unique and powerful ways." In particular, C-C
and C-heteroatom bond constructions have been enabled by the intermediacy of open-shell or
electronically-excited intermediates generated by single-electron transfer (SET) or energy transfer
(ET). The most fruitful catalyst frameworks to emerge have been those of homoleptic ruthenium and
homo- and heteroleptic iridium polypyridyl complexes, of the Ru(bpy),?* (Ru-1) and Ir(ppy), (Ir-1)
framework, previously used in dye-sensitized solar cells,? as emitters in phosphorescent OLEDs,?
photocatalysts in water splitting* and CO, reduction,® and in oxygen sensing® (Figure 1). However, as
more complex organic reactivity has been explored and developed, the use of functionalized ligands on
the metal center has proven necessary.

Ru(bpy)s®* Ir(ppy)s
Ru-1 Ir-1

Figure 1. Ru(bpy) ** and Ir(ppy), ,commonly employed photocatalysts

The use of specialized photocatalysts with rationally designed ligand scaffolds has become
commonplace, as characteristics such as oxidizing or reducing power, excited state lifetime, and triplet
excited state energy have been optimized for specific transformations or catalytic platforms. As such,
robust synthetic methods for the rapid generation of differentially substituted ruthenium and iridium
polypyridyl complexes have been developed, enabling a variety of synthetic transformations.

History of Photocatalysts in Other Applications

Previous to the use of ruthenium and iridium polypyridyl complexes as photocatalysts in synthetic
organic chemistry, a rich literature had been developed for their use in other applications. Their ability
to perform photo-initiated electron transfer enabled their use as photosensitizers in water splitting, and
subsequent work demonstrated their utility in dye-sensitized solar cells. More relevantly, limited reports
appear sporadically in the literature describing the use of Ru(bpy),*" as a photocatalyst in organic
transformations prior to the current era. In 1981, Pac and coworkers demonstrated a photocatalytic
reduction of electron-deficient olefins via neutral a-acyl radicals, using 1-benzyl-1,4-dihydronicotinamide
(BANH) as the terminal reductant.” Similar transformations for the reduction of activated alkyl halides
via the fragmentation of neutral alkyl radicals and halide anions have also been reported.® Additionally,
some Ru(bpy),?*-mediated net oxidative transformations had appeared in the literature prior to 2000.°



Ruthenium Photocatalysts

In 2008, we published an enantioselective a-alkylation of aldehydes using a combination of chiral
amine organocatalysis and Ru(bpy),?* (Ru-1) photoredox catalysis (Scheme 1)." This transformation
proceeded via initial quenching of the photocatalyst excited-state *Ru(bpy),>* by a sacrificial amount of
enamine to generate the highly reducing Ru(bpy),* (not shown). Then, single-electron transfer (SET)
from this Ru' state to an alkyl bromide could induce fragmentation to afford bromide anion and a neutral
electron-deficient radical. This electrophilic radical can add to a catalytically-generated enamine to
forge the new C-C bond and generate an a-amino radical. Then, SET oxidation of this species could
be accomplished by *Ru(bpy),* to yield the product, after hydrolysis of the organocatalyst.
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Scheme 1. Catalytic cycle of enantioselective a-alkylation of aldehydes using Ru-1

As such, the ruthenium photocatalyst could perform both SET oxidation and reduction in the same
reaction, enabling a redox neutral, room-temperature, light-driven radical pathway. This mechanism was
also extended in 2015 to accommodate bromoacetonitrile derivatives as the alkyl radical precursor,
and a representative scope of this general reaction manifold is shown in Table 1.

Concurrent with our publication the Yoon'? group, followed shortly thereafter by the Stephenson'® group,
published different methodologies which similarly took advantage of the ability of the reduced Ru(bpy),*
state to perform challenging single-electron reductions of organic substrates. These contemporaneous
reports sparked the interest of the synthetic organic community in utilizing ruthenium photocatalysts
to enable open-shell mechanistic pathways, leading to a rapid growth in the number of publications
concerning synthetic organic photoredox catalysis.

Other ruthenium-based photocatalysts have also been successful for a variety of chemical
transformations. Within our group, in particular, we accomplished the direct C-H trifluoromethylation
of arenes with trifluoromethyl radical derived from reduction of triflyl chloride, CF,SO,CI, mediated by
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aldehyde
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Cy n-hex Ph n-hex
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Table 1. Representative scope of enantioselective a-alkylation of aldehydes using Ru-1

Ru(phen).** (Ru-2) as photocatalyst (Table 2)."* Here, the more reducing excited state *Ru(phen),>
can undergo SET with triflyl chloride, resulting in ®CF, addition to an aromatic ring. This radical addition
pathway results in an incredibly broad scope of successful aromatic substrates, including numerous
pharmaceutical compounds such as Lipitor (not shown).
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70% yield 94% yield 90% yield 78% yield Ru-2

Table 2. Direct trifluoromethylation of arenes with CF,SO,Cl using Ru-2

Other analogues of Ru(bpy),** have demonstrated broad applicability in organic synthesis, including
those shown in Table 3. In particular, Ru(bpz),** (Ru-3) has been used by the Yoon group to accomplish
radical cation-mediated [4+2] cycloadditions of electronically-mismatched dienes and dienophiles,'®

Ru(bpz)3?* Ru(dtbbpy)s>* Ru(dmbpy)s2*
Ru-3 Ru-4 Ru-5

Table 3. Other ruthenium trisbipyridyl photocatalysts



while our group has used the same photocatalyst for the decarboxylative fluorination of certain alkyl
carboxylic acids.’ Ru(dtbbpy),** (Ru-4) has also been used by Yoon and coworkers for the visible light
sensitization of vinyl azides via energy transfer (ET) from the triplet excited state of the photocatalyst,"”
as well as by Rueping for the aerobic oxidation of benzylic alcohols to aldehydes and ketones.'®

Homoleptic Iridium Photocatalysts

Owing to the ability to orthogonally manipulate the HOMO and LUMO energies of iridium polypyridyl
complexes, a diverse suite of analogues of Ir(ppy), have been developed for numerous uses in organic
chemistry. In particular, homoleptic iridium photocatalysts, in which each ligand is the same
cyclometalated phenylpyridine, have been utilized in transformations in which the excited photocatalyst
performs a single-electron reduction of a substrate molecule, described as an oxidative quenching
mechanism (Table 4).

Ir(ppy)3 Ir(dFppy)s Ir(Fppy)s Ir(CF3ppy)s
Ir-1 Ir-2 Ir-3 Ir-4

Table 4. Homoleptic iridium photocatalysts

The parent molecule, Ir(ppy), (Ir-1), previously used as a phosphorescent emitter in PhOLEDs, has
been utilized extensively within our group’s research program for its ability to accomplish challenging
excited state reductions. In particular, the SET reduction of electron-deficient cyanoarenes, such as
1,4-dicyanobenzene, by *Ir(ppy), has enabled a number of radical-radical coupling reactions to generate
arylated products via the intermediacy of persistent aryl radical anions (Scheme 2). In particular, our
group has demonstrated the utility of this activation mode in the a-arylation of amines via oxidation/
deprotonation;'® a-arylation of benzylic ethers® and olefins?' via thiyl radical-mediated hydrogen atom
transfer; and B-arylation of carbonyls via enamine oxidation/deprotonation.??” Our group also recently
used Ir-1 to enable the energy transfer-mediated esterification of aryl halides with carboxylic acids.?

Other homoleptic iridium photocatalysts, including those shown in Table 4, have been used in organic
transformations by our group and others for their fine-tuned photophysical and electron-transfer
properties. In particular, our group has used Ir(dFppy), (Ir-2) as a highly competent complementary
photocatalyst to Ru(phen),?* (Ru-2) in the arene C-H trifluoromethylation using triflyl chloride, while
Aleman, Paton, and Smith have shown it to be an efficient photocatalyst for ET- induced radical
cyclization reactions.* Meanwhile, the monofluorinated Ir(Fppy), (Ir-3) has been shown to be an
efficient photocatalyst for the asymmetric addition of a-amino radicals into imines by Ooi,? while the
trifluoromethyl analogue, Ir(CF,ppy), (Ir-4) has been shown by Weaver to be efficient for defluorinative
reactions of fluoroarenes.?® These homoleptic iridium photocatalysts have received much attention for
their ease of synthesis and broad applications.
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Scheme 2. Radical-radical coupling arylation reactions using Ir-1

Heteroleptic Iridium Photocatalysts

Cationic polypyridyl complexes of iridium(lll), in which one of the phenylpyridine ligands is replaced by
a bipyridine-type ligand, have been extensively used by synthetic organic chemists owing to the nearly
complete orthogonality of the HOMO and LUMO, localized on the metal center and phenyl ring of the
phenylpyridine, and bipyridine ligand, respectively. As such, the reducing and oxidizing power can be
manipulated individually with minimal perturbation to the other.

Simple Heteroleptic Iridium Photocatalysts

Photocatalysts of the type Ir(ppy),(N*N)* have been exploited by our group and others for a variety of
SET and ET-dependent transformations. The simplest heteroleptic iridium photocatalyst, Ir(ppy),(bpy)*
(Ir-5) was recently used by our group in collaboration with Lee and coworkers as the ideal photocatalyst
for an energy transfer-enabled metallaphotoredox sulfonamidation of aryl halides (Table 5).2” In this
case, the excited *Ir(Ill) state of the photocatalyst could directly transfer its triplet energy to a Ni(ll) aryl
sulfonamido complex, leading to a highly efficient reductive elimination.

Furthermore, the di-tert-butyl-substituted analogue, Ir(ppy),(dtbbpy)* (Ir-6) has been utilized extensively
by our group for a variety of transformations, including aldehyde a-trifluoromethylation?® and amine
a-heteroarylation.?® One particularly interesting use of this photocatalyst is in the radical-radical
coupling of a-amino radicals formed by reduction of imines with other carbon-centered radicals formed
through oxidation, such as enamine oxidation® and benzyl ether Hydrogen atom transfer (HAT).3' In
these cases, it is the fine-tuned oxidizing and reducing power of Ir-6 that enables these transformations
to work. Furthermore, Ir-6 was found to be the ideal photocatalyst for the HAT-enabled spin-center shift-



photocatalyst Ir-5 H
R'—/j/Br HaN-o R Ni catalyst, base RES N-gR
S 00 blue LED e 00

=
aryl halide sulfonamide N-aryl sulfonamide D
_____________________________________________________________________________________________________________________ =
H H Ho M H ~
SVsoph 2 rNsogeh N:,S;.J\/S> Ng
L PhN-N 4 00 (o)¢}
CI™°N Bu Bu Ir(PPy)2(opy)*
80% yield 62% yield 96% yield 98% yield Ir-5

Table 5. Energy transfer-mediated sulfonamidation of aryl halides using Ir-5

mediated alkylation of heteroarenes with simple alcohols.?? In this transformation, the oxidized Ir(IV)
state of the photocatalyst can oxidize a thiol catalyst, which can subsequently abstract a hydrogen atom
from an alcohol substrate. The resultant nucleophilic radical can add to a protonated heteroarene,
which, after spin-center shift, generates an electron-deficient benzylic radical, which can be reduced by
the excited state of the photocatalyst. This mechanism enables a variety of heteroarenes to be directly
alkylated using simple alcohols, as shown in Table 6.

1 mol% photocatalyst Ir-6

R1@H HO-R? 5 mol% thiol catalyst R1@

TsOH, DMSO, Blue LEDs, 23 °C N R
heteroarene alcohol alkylated heteroarene

Me Me HN _
L7 o T >
Me” N~ N “Me N =
N

83% yield 89% yield 0-5-0 N By
N 7 ~-CN
C% @%/Q we MW O I(PPY)2(ciobpy)*
o Ir-6
CF3 from fasudil from milrinone

93% yield 90% yield 82% yield 43% yield

Table 6. Direct alkylation of heteroarenes with alcohols using Ir-6.

Further substitutions on the phenylpyridine ligand can be used to fine-tune reaction efficiency, as in the
case the direct B-alkylation of aldehydes by addition of a catalytically-generated B-enaminyl radical to a
Michael acceptor.®® Indeed, as shown in Table 7, optimal yield of 80% could be obtained with Ir-6, while
a diminished 56% yield was observed with Ir(dtbppy),(dtbbpy)* (Ir-8). However, a slight improvement
in the yield to 84% vyield could be obtained with Ir(dmppy),(dtbbpy)* (Ir-7), leading to the optimized
general conditions. This example demonstrates the effect that fine-tuning of photocatalyst structure and
electronics can have on the efficiency of a desired transformation, necessitating a broad understanding
of photocatalyst structure-function relationship for photoredox-mediated organic transformations.



organocatalyst (20 mol%) o)

(e} Ph hotocatalyst (1 mol%
)J\/\ /]\ P = ) H Ph Bu
H n-pent # "CO2Bn DABCO, TFA, H,0, DME
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u

Ir-1 Ru-1 Ir-6 Ir-7 Ir-8
7% yield 50% yield 80% yield 84% yield 56% yield

Table 7. Direct 3-alkylation of aldehydes via B-enaminyl radicals using Ir-7

Fluorinated Heteroleptic Iridium Photocatalysts

Owing to the orthogonal nature of the HOMO and LUMO of heteroleptic iridium photocatalysts,
substitution of the phenyl ring of the phenylpyridine ligands can alter the HOMO energy level with
minimal perturbation of the LUMO energy level, effectively shifting the oxidizing power without affecting
the reducing power of the photocatalyst. Indeed, by substituting the phenylpyridine ligand with fluoro
and trifluoromethyl groups, a number of more oxidizing photocatalysts can be prepared (Table 8).
These more strongly oxidizing photocatalysts are capable of performing SET oxidations on functionalities
such as carboxylates, amine, trifluoroborates, and silicates, among others.

Bu_~ Bu Bu_~
S =~
= =
| (=W Bu By~
Fo T
Ir(dFCF3ppy)2(bpy)* Ir(dFCF3ppy)2(dtbbpy)* Ir(dFMeppy),(dtbbpy)* Ir(dFHppy)(dtbbpy)* Ir(FMeppy)2(dtbbpy)*
Ir-9 Ir-10 Ir-11 Ir-12 Ir-13

Table 8. Iridium photocatalysts bearing fluorinated phenylpyridine ligands

In particular, Ir(dFCF ,ppy),(dtbbpy)* (Ir-10) has been used extensively within our group in combination
with nickel catalysis, enabling a number of transformations such as decarboxylative arylation,**
alkylation,* and vinylation,*® as well as alkylation,* etherification,*® and amination® of aryl halides, while
Ir(dFCFppy),(bpy)* (Ir-9) has been used by the Molander group for the SET-enabled transmetalation
of trifluoroborates and silicates for similar cross-coupling reactions* and by the Knowles lab for alkene
amidation via proton-coupled electron transfer.#' As a representative example of the broad applicability
of Ir-10 in metallaphotoredox cross-couplings,*? Table 9 displays the arylation** and alkylation** of
hydridic C—H bonds via the merger of HAT and metallaphotoredox catalysis. Here, the oxidizing nature
of the excited state of the photocatalyst enables oxidation of the quinuclidine HAT catalyst,*> while the
reducing nature of the Ir(ll) state allows for initial reduction of the Ni(ll) precatalyst to the required Ni(0)
oxidation state, as well as catalytic turnover by reduction of Ni(l) to Ni(0).



1 mol% photocatalyst Ir-10 . )
quinuclidine catalyst, Ni catalyst \Y/\/\

W .y
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Me
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N HN N N“Me L ~_cy
Boc 7z Boc Boc 0 Ac Me™ °S

N CFS COgMe +

Ir(dFCF3ppy)2(dtobpy)
81% yield 58% yield 71% yield ~ 61% yield 71% yield Ir-10

Table 9. C—H arylation and alkylation via HAT metallaphotoredox catalysis using Ir-10

In some cases, however, the highly electron-deficient phenylpyridine ligand of Ir-9 and Ir-10 proves
detrimental to the overall efficiency of the reaction, oftentimes owing to direct addition of intermediate
carbon-centered radicals to the electrophilic arenes. In these cases, catalysts Ir(dFMeppy),(dtbbpy)*
(Ir-11) and Ir(dFHppy),(dtbbpy)* (Ir-12) can oftentimes be used to restore the efficiency of the reaction.
For example, our group has shown that the decarboxylative vinylation of carboxylic acids with vinyl
halides can be accomplished via metallaphotoredox catalysis.*® As shown in Table 10, however, the
use of photocatalyst Ir-10 required dilute conditions, with insoluble inorganic base and high nickel
catalyst loadings for optimal efficiency. If the reaction was run under more concentrated conditions with
soluble organic base and lower nickel loadings, however, the maximum efficiency achieved was 61%.
Under these conditions, substantial alkylated photocatalyst could be observed in the crude reaction
mixture, stemming from direct radical addition to electrophilic sites on the phenyl pyridine ligand.
Simply by exchanging the trifluoromethyl group for a methyl group (i.e. using Ir-11 in place of Ir-10) led
to a dramatic increase to the fully optimized 92% yield, demonstrating the value of the less electron-
deficient dFMeppy ligand scaffold. A similar dramatic improvement in yield was observed between
Ir-10 and Ir-11 in our group’s direct aldehyde C-H alkylation transformation*” and Knowles’s
intermolecular anti-Markovnikov hydroamination,*® while Ir-12 proved to be the ideal photocatalyst in
our double-decarboxylative metallaphotoredox coupling of alcohol-derived oxalate esters.*®

& | 1 mol% photocatalyst, Ni catalyst
A nohex &/\

O~ “COzH base, solvent, Blue LED O n-hex

o-oxy acid vinyl iodide allylic ether
Ni loading photocatalyst base solvent time yield
10 mol% Ir-10 CsoCO3 DMF (0.025M) 72h 83%

2 mol% Ir-10 Csp,CO3  DMF (0.1 M) 18h 22%

2 mol% Ir-10 CsoCO3 DMSO (0.1 M) 18h 52%

2 mol% Ir-10 DBU DMSO (0.1M) 18h 61%

2 mol% Ir-11 DBU DMSO (0.1 M) 18h 92%

Table 10. Superior decarboxylative vinylation of carboxylic acids using Ir-11 vs. Ir-10

Furthermore, the slightly less-oxidizing Ir(FMeppy),(dtbbpy)* (Ir-13) has found application in our group
in two distinct transformations. Indeed, Ir-13 has been used for the enantioselective alkylation of
aldehydes with simple olefins®® and the direct isotopic labeling of pharmaceutical molecules by
Hydrogen Isotope Exchange (HIE).>' Indeed, as shown in Table 11A, Ir-13 was vastly superior to Ir-10,



delivering 5.2 D/molecule with 0% unlabeled substrate, whereas Ir-10 delivered only 4.2 D/molecule
with 2.6% unlabeled material remaining. Indeed, as shown in part in Table 11B, a number of
pharmaceutical molecules could be successfully deuterated and tritiated at positions adjacent to
oxidizable amines via the intermediacy of a-amino radicals, using Ir-13 as the photocatalyst.

A B . E ’/.\N/.
2 mol% photocatalyst N N\./‘
Q 30 mol% thiol catalyst ¢ '\ N S o
N LizCOg, D0 N O j
. NMP, Blue LED (o} ~N
HCl NMe, NMez-|D, OAc HO,C M
e
clomiprami_ne deuterated product (+)-cis-Diltiazem (-)-Levofloxacin
hydrochloride
D,O 7.05 D/molecule 6.53 D/molecule
photocatalyst ~ D/molecule  unlabelled (%)  vyield (%) 84% yield, 1.39 g 75% yield, 1.09 g
Ir-6 7 2. 4
10 j 5 5 Z 26 T,0 34.5Ci mmol’ 22.5 Ci mmol”'
113 5.2 0 85 28.4 mCi 14.0 mCi

Table 11. Photoredox HIE deuteration and trititation of pharmaceutical compounds using Ir-13

In addition to derivatization of the phenylpyridine substituents to modulate the oxidizing power of the
photocatalyst, as in the Ir-10-Ir-13 series, modifications to the bipyridine backbone, as between Ir-9
and Ir-10, can be extended even further, to Ir(dFCF,ppy),(5,5-dCF,bpy) (Ir-14). Here, Ir-14 has
severely diminished reductive capability, as the reduced Ir(Il) state reduction potential is E, " (Ir"/Ir") =
-0.67 V while that of Ir-10 is E, ¢ (I'"/Ir") = —1.37 V, both vs. SCE. Indeed, the difference in these
photocatalysts enabled Knowles’s catalytic alkylation of remote C—H bonds via proton-coupled electron
transfer (PCET)-enabled amidyl radical HAT (Table 12).52

(0] o
PR 2 mol% photocatalyst )J\
H PMP \)OL 5 mol% phosphate catalyst PMP
S Me Blue LED COMe
Mé Me Mé e

amide substrate Michael acceptor C-H alkylated product

photocatalyst yield selected products

Ir-9 28% o \\ Iy

PMP PMP
Ir-10 10% COMe COMe Ir(dFCF3ppy)2(5,530py)*
Ir-14 82% meé Me ph (VEA TS Ir-14

65% yield 70% yield 74% yield

Table 12. PCET-enabled remote C—H alkylation via amidyl radical abstraction using Ir-14
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Conclusions

In conclusion, the use of polypyridyl complexes of ruthenium and iridium as photocatalysts in organic
transformations is a highly enabling mode of activating organic substrates towards SET and ET
processes. The ability to use precisely tuned photocatalysts for the appropriate electrochemical
potential or triplet energy requirement allows for the implementation of the ideal optimized reaction

homoleptic Ru homoleptic Ir heteroleptic Ir
Ru(bpy)s®* (Ru-1) Ir(ppy)s (Ir-1) Ir(dFCF3ppy)2(dtbbpy)* (Ir-10)
enantioselective a-alkyaltion radical-radical coupling arene alkylation
arene trifluoromethylation ET-mediated Ni coupling metallaphotoredox coupling

Table 13. Representative Ru and Ir polypyridyl photocatalyst classes

conditions. Photocatalysts of the type Ru(N*N),>, Ir(C*N),, and Ir(C*N),(N*N)* each have optimal uses
in synthetic organic photocatalysis, as demonstrated by our group and others (Table 13). Indeed, by
selecting the appropriate photocatalyst for the desired transformation, or extrapolating from known
trends, optimal conditions can be developed. We anticipate that the implementation of the various
photocatalysts described herein, and future iterations of these scaffolds, will greatly improve the scope
of synthetic organic photocatalyzed transformations.
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IRIDIUM (Compounds)
F

77-0220  (2,2'-Bipyridine)bis[3,5-difluoro-2-[5-

Technical Notes:

1.

W

Photocatalysts & Related Products

50mg
(trifluoromethyl)-2-pyridinyl-kN][phenyl-kC] 250mg
iridium(lll) hexafluorophosphate, 95%
(1092775-62-6)

C,,HgF 5IrN,P; FW: 1009.70; yellow pwdr.
air sensitive

Note: Photocatalyst

Photocatalyst used for the chemo-, regio, and stereoselective
trifluoromethylation of styrene. P

Photoredox catalyst used in cross-coupling: Ir/Ni dual catalysts FaC

for the synthesis of benzylic ethers.

Iridium complex used for catalytic olefin hydroamidation enabled by proton-coupled electron transfer.
Catalyst used for visible light photoredox cross-coupling of acyl chlorides with potassium
alkoxymethyltrifluoroborates.

Iridium catalyst used in the photoredox/nickel dual catalytic cross-coupling of secondary alkyl
B-trifluoroboratoketones and —esters with aryl bromides.

Photocatalyst used in the cross-coupling of trifluoroalkylboranes.

NMe,

Ir complex (3 mol%)

ArTX visible light X Tech. Note (1)

RO/\

5-CFg(dibenzothio- CF3 Ref. (1)
phenium)*BF,

Ir complex
(2.0mol%)
NiClx(dme), (3 mol%)

Br dtbbpy (3 mol%) . Tech. Note (2)
BFK + \(}R- BnO™ " g Ref. (2)
3.0 equiv KoHPO,4 =

0.6 mmol 0.5 mmole dioxane/DMA (5:1)

(0]
Ar\N)L
H

2x26 W CFL, 24 h, rt

Ir complex (2 mol%)

A
Ri 20mol% NBUsOP(O)OBU)y S—N'

Tech. Note (3
x’\%\ﬂ2 X\)\/H (3)

10 mol% thiophene Ref. (3)

R{R
0.3M CH,Cl,. blue LED, rt e

Ir complex (2 mol%)

o NiClp(dme), (4 mol%) 0
ca + R 0 BFK 4-t-Bu(pyr)oxazoline (4 mol%) O. R2 Tech. Note (4)
additive Ref. (4)

dioxane 25°C
26W CFL 30 h

Ir complex
(2.5mol%)

. Bn
NiCly(dme), (2.5 mol%) (0]

Bn Br Tech. Note (5
I6) o, ech. Note (5)
S - T sy Ref. (5
Me BF3K CN additive

dioxane 25°C CN
26W CFL 30 h
Ir complex
(2.5mol%)
BF3K NiCly(dme), (5 mol%) Ar Tech. Note (6)
+ ArBr .
R)\ dtbbpy (5 mol%) R)\ Ref. (6)

13

Cs,CO0O3 (1.5 equiv)
dioxane, 23W CFL 22h
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Photocatalysts & Related Products

IRIDIUM (Compounds)

77-0220 (2,2’-Bipyridine)bis[3,5-difluoro-2-[5-(trifluoromethyl)-2-pyridinyl-kN][phenyl-kC]iridium(lil)

(con

tinued) hexafluorophosphate, 95% (71092775-62-6)

References:

1.

SRS F AN

J. Org. Chem., 2014, 79, 10434.

Org. Lett., 2015, 17, 3294.

J. Am. Chem. Soc., 2015, 137, 13492.
Org. Lett., 2016, 18, 732.

Org. Lett., 2016, 18, 2994.

Org. Lett., 2016, 18, 5760.

77-0453  (2,2'-Bipyridine)bis[3,5-difluoro-2-[5-

Technical Notes:

1.

P

50mg
trifluoromethyl-2-pyridinyl-kN)phenyl-kC] 250mg
iridium(lll) hexafluorophosphate, 99%
(1092775-62-6)

[Ir(C,HgN,)(C,,HF:N),] PFg; FW: 1009.70;
yellow pwdr.

Note: Photocatalyst

Catalyst used for the chemo-, regio, and stereoselective
trifluoromethylation of styrene.

Photoredox catalyst used in cross-coupling: Ir/Ni dual
catalysts for the synthesis of benzylic ethers.

Iridium complex used for catalytic olefin hydroamidation enabled by proton-coupled electron transfer.
Catalyst used for visible light photoredox cross-coupling of acyl chlorides with potassium
alkoxymethyltrifluoroborates.

Iridium catalyst used in the photoredox/nickel dual catalytic cross-coupling of secondary alkyl
B-trifluoroboratoketones and —esters with aryl bromides.

Photocatalyst used in the cross-coupling of trifluoroalkylboranes.

NMeo

Ir complex (3 mol%)
visible light ©/\ Tech. Note (1)
5-CF(dibenzothio- CF3 Ref. (1)

phenium)*BF 4

Ir complex
(2.0mol%)
NiCly(dme), (3 mol%)

Br dtbbpy (3 mol% Tech. Note (2)
RO BFK + \QR, Py ( ) Bno@R. Ref. (2)
3.0 equiv KoHPO,4

0.6 mmol 0.5 mmole dioxane/DMA (5:1)

2x26 W CFL, 24 h, rt

o R Ir complex (2 mol%) OyNAr
1 %
A"\NJ\X/\/\R 20 mol% NBu4OIT-’(O)(OBu)2 % H Tech. Note (3)
R 2 10 mol% thiophene dr Ref. (3)
0.3M CH,Cly. blue LED, rt e
Ir complex (2 mol%)
0 NiClo(dme), (4 mol%) %
ST Cl + RgOABF K 4-t-Bu(pyr)oxazoline (4 mol%) S O‘RZ Tech. Note (4)
| 3 — ‘ Ref. (4
P> additive o ef. (4)
dioxane 25°C
26W CFL 30 h
Ir complex
(2.5mol%)

o Bn Br.
M . \Q dtbbpy (2.5 mol%)
Me BF3K CN additive

NiCly(dme), (2.5 mol%) Tech. Note (5)

Ref. (5)

dioxane 25°C
26W CFL 30 h
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Photocatalysts & Related Products

IRIDIUM (Compounds)

77-0453 (2,2’-Bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2-pyridinyl-kN)phenyl-kCliridium(lil)
(continued) hexafluorophosphate, 99% (1092775-62-6)
Ir complex
(2.5mol%)

BFsK . Amr NiCla(dme), (5 mol%) Ar Tech. Note (6)

R dtbbpy (5 mol%) R Ref. (6)
Cs,CO;3 (1.5 equiv)
dioxane, 23W CFL 22h

References:

1. J. Org. Chem., 2014, 79, 10446.

2. Org. Lett., 2015, 17, 3294.

3. J.Am. Chem. Soc., 2015, 137, 13495.
4. Org. Lett, 2016, 18, 732.

5. Org. Lett., 2016, 18, 2994.

6. Org. Lett., 2016, 18, 5760.

77-0465 (2,2’-Bipyridine)bis[2-pyridinyl-kN)phenyl-kC] 100mg
iridium(lll) hexafluorophosphate, 99% (106294-60-4) 500mg
[Ir(C,oHgN,)(C,,HgN),IPF,; FW: 801.74; yellow pwdr.

Note: Photocatalyst
Technical Notes:
1. Catalyst used in the visible-light, photoredox-catalyzed synthesis
of nitrones.
2. Catalyst used in light-mediated, direct arylation of arenes and
heteroarenes.
3. Photoredox catalyst used in C-P bond formation reactions.
O, R2
OH o
| Photoredox Cat. 1F{\ Tech. Note (1)
N N R* Ref. (1)
1R/ R2 alkene \
(o}
R3
+ / \ Photoredox Cat. @\
|
A ar visible light Ar Tech. Note (2)
N T Ref. (2)
I\|/Ie Me
Re Oy, __-ORs
N / Ro
o photo-cat. RsO
—_—
+ R30—P—OR3; 5 W lamp Tech. Note (3)
Ry H Ref. (3)
Ry
Ry
R1
References:

1. Org. Lett.,, 2014, 16, 2872.
2. Chem. Lett.,, 2013, 42, 1203.
3. Chem. Comm., 2011, 47, 8679.
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Photocatalysts & Related Products

IRIDIUM (Compounds)

77-0218 4,4’-Bis(t-butyl-2,2’-bipyridine]bis[5-methyl-
2-(4-methyl-2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 95% (1607469-49-7)
C,,H,sFsIrN,P; FW: 970.06; yellow pwdr.
air sensitive
Note: Photocatalyst

Technical Note:
1. Catalyst used for the direct B-alkylation of aldehydes via
photoredox organocatalysis.

[0} [0}

Ph 1 mol% photocatalyst
20 mol% organocatalyst
H H Ph
JKL + /\coosn )i)\
n-pent DABCO, TFA, H,O n-pent COOBn

DME, 23°C, 24 h
light source

References:
1. J.Am. Chem. Soc., 2014, 136, 6858.

50mg
250mg

Tech. Note (1)
Ref. (1)

77-0320 [4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine-

m KN,kN]bis[5-fluoro-2-(5-methyl-2-pyridinyl-kN)
phenyl-kClJiridium hexafluorophosphate, 98%
(808142-88-3)
CoH o FgIrN,P; FW: 977.98; yellow solid
air sensitive
Note: Photocatalyst

Technical Notes:

1. Direct, enantioselective a-alkylation of aldehydes using simple

olefins.
2. Photoredox-catalyzed deuteration and tritiation of tBu

pharmaceutical compounds.

o o
Zp . H hv, 77-0320, H* R
> H
Olefin Me Ve
Aldehyde
Enentioenriched

a-alkyl aldehyde

H DT
R )\ hv, 770320 R_ /8\ H-donor
SN R —> N R——— " R
| Base | D,0 or T,0 |
R R R
a-amino radical labeled amine
References:

1. Nature Chem., 2017, 9, 1073.
2. Science, 2017, 358, 1182.

50mg
250mg

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

Visit strem.com for new product announcements.
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Photocatalysts & Related Products

IRIDIUM (Compounds)

77-0330 [4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine- F F 100mg
m kN,kN]bis[3,5-difluoro-2-(5-methyl-2-pyridinyl) Me 500mg
phenyl] iridium hexafluorophosphate, 98%
(1335047-34-1)
C,,H,0F 1oIrN,P; FW: 1013.96; yellow solid
air sensitive F.
Note: Photocatalyst
Technical Notes:
1. Merging photoredox and nickel catalysis: Decarboxylative
cross-coupling of carboxylic acids with vinyl halides.
2. Catalytic intermolecular hydroaminations of unactivated olefins
with secondary alkyl amines.

1 mol% 77-0330

C
X 2 mol % NiCl,.dtbbpy §
B DBU, DMSO, 25C g Tech. Note (1)
o CO-H A y s .

34W blue LED S Ref. (1)
o-oxy acid vinyl halide (+)-2-alkenyl
THF
Rz
Rs 2 mol% 77-0330
+ s /‘\( Tech. Note (2)
N 1 50 mol% TRIP thiol Ref. (2)
" H Ra toluene, rt, blue LED's
References:
1. J. Am. Chem. Soc., 2015, 137, 624.
2. Science, 2017, 355, 727.
77-0350 [4,4-Bis(1,1-dimethylethyl)-2,2"-bipyridine- F F 100mg
[NEw) kN,kN]bis[3,5-difluoro-2-(2-pyridinyl-kN) 500mg

phenyl-kCliridium hexafluorophosphate, 97%
(1072067-44-7)
CoHa6F 1oIrN,P; FW: 985.92; yellow pwdr.
air sensitive F.
Note: Photocatalyst
Technical Note:
1. Alcohols as latent coupling fragments for metallaphotoredox
catalysis: sp3-sp2 cross-coupling of oxalates with aryl halides.

5 mol% Ni catalyst

" 1 mol% 77-0350 )
- - . R ~.~"  Tech. Note (1)
5:1 dioxane/THP:DMSO R Ref. (1)
CsHCO3, 4 h, 70C -

H
o oxalyl chloride -~
no purification |

Alcohol Oxalate aryl bromide alkyl-aryl product
References:
1. J.Am. Chem. Soc., 2016, 138, 13862.
77-0380 4,4 -Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5- 50mg
250mg

m difluoro-2-[5-methyl-2-pyridinyl)phenyl]
iridium(lll) hexafluorophosphate
CyH,oF 4IrN,P; FW: 1037.77; yellow orange solid
air sensitive F
Note: Photocatalyst
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Photocatalysts & Related Products

IRIDIUM (Compounds)

77-0360 4,4’-Bis(trifluoromethyl)-2,2’-
m bipyridinebis[3,5-difluoro-2-[5-
trifluoromethyl-2-pyridinyl)phenyl]
iridium(lll) hexafluorophosphate
(2030437-90-0) F
CysHi6FIrN,P; FW: 1145.69; yellow solid
air sensitive

Note: Photocatalyst
Technical Note:

1. Catalytic alkylation of remote C-H bonds enabled by proton-
coupled electron transfer. CFs

2 mol% 77-0360
)I\ 5 mol% NBu4OP(O)(OBu)

50mg
250mg

(0]
2 )L COMe Tech. Note (1
N/\/Y : : onp” N i) (1)
2.0 equiv. methyl vinyl ketone | .
H Me Me

Me: Me 4 oM PhCF,, blue LED's, RT

References:
1. Nature, 2016, 539, 268

77-0370 [5,5’-Bis(trifluoromethyl)-2,2’-bipyridine-
KN,kN]bis[3,5-difluoro-2-[5-(trifluoromethyl)-
m 2-pyridinyl-kN]phenyl]iridium
hexafluorophosphate, 98% (1973375-72-2)
CysHi6F2IrN,P; FW: 1145.69; yellow solid
air sensitive
Note: Photocatalyst F.
Technical Notes:
1. Catalytic alkylation of remote C-H bonds enabled by proton-
coupled electron transfer.
2. Intermolecular anti-Markovnikov hydroamination of
unactivated alkenes with sulfonamides enabled by proton-
coupled electron transfer.

)J\ 2 mol% 77-0370 [0}
PMP N ; H 5 mol% NBusOP(O)(OBu), )J\ COMe Tech. Note (1)
| % 2.0 equiv. methyl vinyl ketone PMP T/\/>/\/ Ref. (1)

0.2M PhCFj, blue LED's, RT u mé Me

R 2 mol% 77-0370, QPR R
0\\340 ° 20mobe NBu,OP(0)(OBu), 4 1/&2"‘
“NH, B~ H Tech. Note (2)
. P —— Ry R Ref. (2)
30 mol% TRIP thiol, OMe -
OMe Ro 0.1M PhCFg, blue LED's, r.t.
References:

1. Nature. 2016, 539, 268.
2. J.Am. Chem. Soc., 2018, 140, 741.

77-0400 Chloro-1,5-cyclooctadiene iridium(l) dimer, 99%

(12112-67-3) / Ir Ir A
[IrCI(CgH,,)1,; FW: 671.71; red to orange pwdr.; ~c \’_
m.p. 190° dec.

Note: Precursor for Photocatalyst Synthesis
Technical Notes:

Precursor to catalysts for the asymmetric hydrogenation of tri- and tetrasubstituted olefins.
Precursor to catalyst for enantioselective reduction of imines.

Precursor to catalyst for allylic alkylation.

Precursor to catalyst for allylic amination and etherification.

Precursor to catalyst for the reaction of aroyl chlorides with internal alkynes to produce substituted
naphthalenes and anthracenes.

Ir-catalyzed addition of acid chlorides to terminal alkynes.

Intramolecular hydroamination of unactivated alkenes with secondary alkyl- and arylamines.
Enantioselective [2+2] cycloaddition.

Silyl-directed, Ir-catalyzed ortho-borylation of arenes.

Ir-catalyzed cross-coupling of styrene derivatives with allylic carbonates.

Transfer hydrogenative C-C coupling

arON =

230N

- O

Visit strem.com for new product announcements.
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Photocatalysts & Related Products

IRIDIUM (Compounds)

77-0400 Chloro-1,5-cyclooctadiene iridium(l) dimer, 99% (12112-67-3)

(continued)
o) n-Pr TP
o [IrCl(cod)z] / L [/ n-Pr Tech. Note (5)
cl = “ . Ref. (5)
Pr-n n-Pr
IrCl(cod)(IPr) o
i R2 R‘MRQ Tech. Note (6)
R CI + m [IrCl(cod)] / L al Ref. (6)
R%Rz

y O‘g . R {rCicod)z] /L « O‘am Tech. Note (8)
‘ ‘ Ref. (8)
R
X
@X‘SiMezH [irCltcod)z] /L @[ SiMeH Tech. Note (9)
P Baing Ref. (9)

Bpin
R3 R3
PN [IrCl(cod)z] / L Tech. Note (10)

F“@ T o e L Ref. (10)

NH, NHz > Re
~_Ohc 4 ?4 [IrCl(cod)s] / L OH Tech. Note (11)
Z R A~y Ref. (11)
References:

Angew. Chem. Int. Ed., 1998, 37, 2897
J. Am. Chem. Soc., 1999, 121, 6421

J. Am. Chem. Soc., 1998, 120, 8647

J. Am. Chem. Soc., 2003, 125, 14272
J. Am. Chem. Soc., 2002, 124, 12680
J. Am. Chem. Soc., 2009, 131, 6668

J. Am. Chem. Soc., 2010, 132, 413
Org. Lett.,, 2010, 12, 304

. J.Am. Chem. Soc., 2008, 130, 7534
10. J. Am. Chem. Soc., 2009, 131, 8346
11. (a) J. Am. Chem. Soc., 2008, 130, 6340, (b) Angew, Chem, Int, Ed, 2009, 48, 6313

77-0285 [4,4’-Di-t-butyl-2,2’-bipyridine]
[bis[5-(t-butyl)-2-[4-(t-butyl)-2-
pyridinyl-kN]phenyl-kCJiridium(lll)
hexafluorophosphate, 95% (808142-80-5)
CysH,,FgIrN,P; FW: 1138.38; yellow pwdr.
air sensitive
Note: Photocatalyst

OCENOORWN =

50mg
250mg

=
Technical Note:
1. Catalyst used for the direct B-alkylation of aldehydes tBu
via photoredox organocatalysis.

N

o O

Ph 1 mol% photocatalyst
H 20 mol% organocatalyst
JKL + /l\coosn H ph Tech. Note (1)
DABCO, TFA, H,O Ref. (1)

n-pent n-pent COOBn
DME, 23°C, 24 h

light source

56%

References:
1. J. Am. Chem. Soc., 2014, 136, 6858.
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Photocatalysts & Related Products

IRIDIUM (Compounds)

77-0425 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[3,5-difluoro- 50mg
2-[5-trifluoromethyl-2-pyridinyl-kN)phenyl-kC] 250mg
iridium(lll) hexafluorophosphate, 99% 19

(870987-63-6)
[Ir(CgH,4N,)(C ., HsFN),I*PF¢; FW: 1121.91;
yellow xtl.
Note: Photocatalyst
Technical Notes:
1. Visible light photoredox-catalyzed cascade cyclizations of
a-bromochalcones or a-bromocinnamates with heteroarenes.
2. Enantioselective a-benzylation of aldehydes via photoredox
organocatalysis.

H o
0]

g N
X R
R 7 iridium complex R?
R+ = e azo s Tech. Note (1)
B S @20nm) o Ref. (1)
N \—!

Q o
Ir complex
H + Br _—
R  amine catalyst H R Tech. Note (2)
R household light R Ref. (2)

enantioenriched
alpha-benzyl aldehyde
References:
1. Adv. Synth. Cat., 2014, 356, 557
2. J. Amer. Chem. Soc., 2010, 132, 13600

77-0410 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[2-(2-pyridinyl-
kN)phenyl-kC]iridium(lll) hexafluorophosphate,
99% (676525-77-2)
[Ir(CH,4N,)(C HeN),J*PF,; FW: 913.95; yellow xtl.
Note: Photocatalyst

Technical Notes:
1. This Iridium catalyst is used in the synthesis of B-amidovinyl =
sulfones via visible-light photoredox catalysis.
2. Numerous uses of this photoredox catalyst are reported (see Ref. 2).

R R!

o} o] >:0 >:O
\S// . N Ir catalyst o N ;e(;h]NOte 1)
R/ \CI H4</7 \R2 base R—>S—( \R2 ef. (1)

J

References:
1. Adv. Synth. Cat., 2013, 355, 809
2. Chem. Rev., 2013, 113, 5322, review

77-0335 Di-p-chlorotetrakis[5-fluoro-2-(5-methyl-
m 2-pyridinyl-kN)phenyl-kCldiiridium, 98% |
(808142-89-4)
C,gH46Cl,F,Ir,N,; FW: 1200.15; yellow solid
Note: Precursor for Photocatalyst Synthesis

250mg
19
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IRIDIUM (Compounds)

77-0345 Di-p-chlorotetrafk!s[3,5-difluoro-2- ~Me Me__~ £ 250mg
m (5-methyl-2-pyridinyl-kN)phenyl-kC] 19
diiridium, 98% (1335047-33-0)
C,sH3,ClLFglIrN,; FW: 1272.11; yellow solid E / F
Note: Precursor for Photocatalyst Synthesis Ir

77-0365 Di-p-chlorotetrakis[3,5-difluoro-2-(2- 250mg
(NEw) pyridinyl-kN)phenyl-kC]diiridium, 98% 19
(562824-27-5)
C,,H,,Cl,Fglr,N,; FW: 1216.05 ; yellow solid
air sensitive F
Note: Precursor for Photocatalyst Synthesis
77-0468 Di-p-chlorotetrakis[3,5-difluoro-2- 50mg
[5-trifluoromethyl-2-pyridinyl-kN) 250mg
phenyl-kCldiiridium(lil), 99%
(870987-64-7) £
C,gH,Cl,F 5l N,; FW: 1488.01; yellow xtl. Ir/
.. F
Note: Precursor for Photocatalyst Synthesis
Technical Note:
1. Addition to electron—deficient alkenes using a
photoredox catalyst. X CF3 F3C =
R H1\ PN R
\/\EWG ¥ T R? Ir catalyst EWG
—_—
isi i Tech. Note (1)
R2 visible light Rl
Ref. (1
Sy R @
RZ
References:
1. J.Am. Chem. Soc., 2012, 134, 3338.
77-0455 Di-p-chlorotetrakis[2-(2-pyridinyl-kN) 250mg
phenyl-kCldiiridium(lll), 99% (603109-48-4) 19

C,H,,Cl,Ir,N,; FW: 1072.09; yellow-green xtl.
Note: Precursor for Photocatalyst Synthesis

Technical Note: /Ir
1. Iridium complex is a photoredox precatalyst having
numerous uses in electroluminescent materials and
devices, organic light-emitting diodes, display devices

and chemosensors.

96-7780 Iridium Photocatalyst Kit 1

See page 80

96-7790 Iridium Photocatalyst Kit 2
See page 81

96-7795 Iridium Photocatalyst Master Kit
See page 82
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Photocatalysts & Related Products

IRIDIUM (Compounds)

77-7030 Tris[2-(2,4-difluorophenyl)pyridine]iridium(lil), 95%
(387859-70-3)
CysH gF6lrN5; FW: 762.72; yellow pwdr.
air sensitive
Note: Photocatalyst
Technical Notes:
1. Photoredox catalysis for trifluoromethylation of arenes and
heteroarenes.
2. Photocatalyst for C—F alkenylation coupling reactions between
perfluoroarenes and alkynes.

_ CFgSO.Cl - CFs
Ir F-ppy)s R _—

. Ir(F-ppy)s (0.25 mol%) R"
= R DIPEA, 0°C, MeCN R Ff&

References:
1. Nature, 2011, 480, 224.
2. Chem. Sci., 2016, 7, 6796.

50mg
250mg

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

77-6100 Tris[5-fluoro-2-(2-pyridinyl-kN)phenyl-kC]
iridium(lll), 95% (370878-69-6)
CyyHy F,IrN,; FW: 708.75; yellow pwdr.
air sensitive
Note: Photocatalyst
Technical Notes:

1. Photosensitizer for the enantioselective coupling reaction between
(N-arylamino)methanes and (N-methanesulfonyl)-aldimines
catalyzed by P-Spiro chiral (arylamino)phosphonium catalyst.
Photocatalyst for [2+2] styrene cycloadditions.

Photocatalyst for azoylation of trimethoxybenzene by via C-H

functionalization.
Ar
O y OO
\

N,MS Ph BHZAI’F

W

.
o~ Nen Ir(Fppy)s; light, RT, 24hr o NP
G =H, Me;3Si
Ph . Me 1 mol% Ir(Fppy)s Phy_Mive
N %\Me i oven R H
J light, DMSO
o 0
R =H, Me

Ir(Fppy)s (0.3%)
OCH N-cyclohexyl-N-isobuty
[N>_ 3 cyclohexanamine (0.5 equiv)
>—Br +
s /©\ K2CO3 (2 equiv), Blue LEDs, Ar,  H3CO OCH,
HaCO OCHg 30°C, MeCN (0,05 M) NS

OCH;,

References:
1. J. Org. Chem., 2016, 81, 6953.
2. Chem. Sci., 2016, 7, 6796.
3. Org. Lett,, 2016, 18, 3996.

50mg
250mg

Tech. Note (1)
Ref. (1)

Tech. Note (2)
Ref. (2)

Tech. Note (3)
Ref. (3)
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IRIDIUM (Compounds)

77-7015 Tris(2-phenylpyridinato-C2,N)iridium(lll), 95% (94928-86-8) 50mg
Cy3Hy,IrN,; yellow pwdr. 250mg
air sensitive
Note: Photocatalyst

Technical Notes:
1. Photocatalyst for a-amino C—H arylation of cyano(hetero)arenes by
tertiary amines
2. Photocatalyst for trifluoromethylation of alkenes and alkynes N
3. Photocatalyst for reduction of alkyl, alkenyl, aryl iodides (a) and
intramolecular reductive cyclizations (d) |
4. Photocatalyst for organocatalyst assisted direct arylation of allylic sp® C—H bonds
5. Photocatalyst for the generation multifluorinated biaryls via functionalization of the C-F bond of a
perfluoroarene and C—H bond of the other arene in the presence of amines
6. Photocatalyst for visible-light photoredox arylation of thiols with various aryl halides
CN R
Rz/\N/\R:* 0.5-1.0 mol% fac-Ir(ppy)s, 26 W o7~ Tech. Note (1)
e NaOAc, DMA, 23°C, 12h R N1 Ref. (1)
R
CN CN
® " g2OR /\;
= fac-Ir(ppy)s R3 A Tech. Note (2)
CF; + or A ATk or
3 Rf&/Re R R CF3 Ref. (2,3)
CF,
R2 fac-Ir(ppy)s (1.0 mol%) R2
- - 1 BusN (2.0 equiv.) _ _ 1 Tech. Note (3)
R, Ar=l, Rj/\l Hantzsch ester' orHCOH 1 T ArTH: R\%\H Ref. (4)
R2 MeCN, visible light R2
)
_ fac{irppy)sl _ Tech. Note (4)
Organocatalyst Ref. (5)
Arene
N fac-[Ir(ppy)s] (0.25 mol%), DIPEA 1.2-6.0 equiv (\
R@ Arene-H KoCOg, MeCN, 0°C, blue LED, Ar RTF”/“ ;‘:‘;h(' 6’;°te (5)
+HF*Base
. JEYYX el SH ltacir(opy)ls, C5,C05, DMF, Ar YYS -
vyt _ RT, 23 W CFL R v Tech. Note (6)
Ref. (7)
X=l, Br, Cl, F
Y=CH, N
References:
1. Science 2011, 334, 1114
2. Angew. Chem. Int. Ed. 2012, 51, 9567
3. Angew. Chem. Int. Ed. 2014, 53, 539
4. Nat. Chem. 2012, 4, 854
5. Nature 2015 519, 74
6. J.Am. Chem. Soc. 2016, 138, 2520
7. Angew. Chem. Int. Ed. 2017, 56, 874

77-6580 Tris[(2-(2-pyridinyl-kN)-5-(trifluoromethyl)
phenyl-kCliridium(lll), 95% (500295-52-3)
C,sH,,FglrN,; FW: 858.78; yellow solid
air sensitive
Note: Photocatalyst

50mg
250mg

Technical Note:
1. Complex used as an emitter in organic LED’s.12
References:
1. Wuji Huaxue Xuebao, 2013, 29(7), 1490-1496.
2. PCT Int. Appl. 2013, WO 2013175789 A1 20131128. GF |
3 =
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NITROGEN (Compounds)

07-0750 2,2’-Bipyrazine, 95% (10199-00-5) N
CgHgN,; FW: 158.16; light-brown solid [
air sensitive
Note: Ligand for Photocatalyst Synthesis N

Technical Notes:

1. Ligand for the ruthenium- promoted catalytic water oxidation reaction.
2. Ligand for the ruthenium promoted photocatalytic Diels-Alder cycloaddition.
3. Ligand for the ruthenium photocatalyzed intermolecular [3+2] cycloaddition of cyclopropylamines with olefins.
4. Ligand for the ruthenium mediated photocatalytic reaction for the preparation of N-arylindoles.
5. Endoperoxide synthesis by photocatalytic aerobic [2+2+2] cycloadditions.
6. [Ru(bpz),](PF,), catalyzed anti-Markovnikov hydrothiolation of olefins with a variety of thiols.
7. [Ru(bpz),](PFs), catalyzed [3+2] photooxygenation of aryl cyclopropanes.
8. [Ru(bpz),](PFs), catalyzed intermolecular [3 + 2] annulation of cyclopropylanilines with alkynes.
[Ru(tpy)(bpz)(OH2)I(PFe)2 Tech. Note (1)
2H,0 O, + 4e™ + 4H* Ref. (1)
MeO__ MeO.
| . > _ [Ru(bpz)gP?* _ Tech. Note (2)
| Me hv [ Ref. (2)
Me Me™ Me
R3 Rv,
Rl J R Tech. Note (3
H [Ru(bpz)s](PFe)2 R ech. Note (3)
e . H .
XQNﬁ)’n RS - LN Ref. (3)
R? R?
R! R
A SR
L (Ru(bp2)a](PFe) Vi
ZSNH pz)3](PFe)2 N Tech. Note (4)
hv, air Ref. (4)
OR OR
OMe
MeO.
N [Ru(bpz)s](PFe)2 Tech. Note (5)
~ Oz hv Ref. (5)
O
PR [Ru(bpz)3)(PFe)2 H Tech. Note (6)
RS-H+ 2R W RSAg Ref. (6)
MeO- A~ [(Ru(bpa)(PF), M°° Tech. Note (7)
= .Ph 0, hv Ph Ref. (7)
0-0
Ay O I N G G Y O Tech. Note (8)
H —/ hv A A Ref. (8)
Q) g
References:
1. J.Am. Chem. Soc., 2008, 130, 16462.
2. J.Am. Chem. Soc., 2011, 133, 19350.
3.  Angew. Chem. Int. Ed.,., 2012, 51, 222.
4. Angew. Chem. Int. Ed.,., 2012, 51, 9562.
5. Org. Lett.,., 2012, 14, 1640.
6. J. Org. Chem.,., 2013, 78, 2046.
7. Tetrahedron, 2014, 70, 4270.
8. Beilstein J. Org. Chem., , 2014, 10, 975.

/

250mg
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NITROGEN (Compounds)

07-1425 4,4 -Bis(trifluoromethyl)-2,2’-bipyridine, min. 95% FsC 19
(NEw) (142946-79-0) 59
C,HgFsN,; FW: 292.17; off-white to light yellow pwdr. ~
air sensitive F-C \
Note: Ligand for Photocatalyst Synthesis 8 = | N
N
07-1430 5,5’-Bis(trifluoromethyl)-2,2’-bipyridine, min 97% CF; 19
(NEw) (142946-80-3) | A 59
C,,HgFsN,; FW: 292.17; White pwdr. —
air sensitive A N
Note: Ligand for Photocatalyst Synthesis | _N
F3C
07-1415 2-(2,4-Difluorophenyl)-5-fluoropyridine, min 95% F 19
iew) (1426047-01-9) F N7 | 5g
C,,HsF,N; FW: 209.16 ; off-white solid
air sensitive
Note: Ligand for Photocatalyst Synthesis F
07-1280 2-(2,4-Difluorophenyl)-5-methylpyridine, 95% Me 500mg
(583052-21-5) F = | 29
C,,HF,N; FW: 205.20; white solid N
air sensitive N
Note: Ligand for Photocatalyst Synthesis E
07-1420 2-(2,4-Difluorophenyl)pyridine, min. 97% (391604-55-0) F N7 19
C,H,F,N; FW: 191.17; white solid 59
m 11117072
air sensitive X
Note: Ligand for Photocatalyst Synthesis
F
07-1923 4,7-Dimethoxy-1,10-phenanthroline, 98% (92149-07-0) MeO OMe 250mg
HAZ C,,H;,N,O,; FW: 238.24; white to off-white pwdr.; 19
m.p. 210-212°; d. 1.25
air sensitive
Note: Ligand for Photocatalyst Synthesis —N N=
Technical Notes:
1. Palladium-catalyzed synthesis of benzofurans and coumarins from phenols and olefins.
2. Copper-catalyzed benzylic C(sp3)-H alkoxylation of heterocyclic compounds.
3. Synthesis of amides via copper-catalyzed amidation of aryl halides using isocyanides.
4. Iridium-catalyzed silylation of aryl C-H bonds.
5. Palladium-catalyzed intramolecular cyclization of nitroalkenes: synthesis of thienopyrroles.
6. A Copper-catalyzed N-alkynylation route to 2-substitued N-alkynyl pyrroles and their cyclization into
pyrrolo[2,1-cloxazin-1-ones
Rl —
Wan
Pd(OAc),, 1-10 phenanthroline O~ "R2 Tech. Note (1)
R'@\ — Cu(OAc). NaOAc Ref. (1)
OH air, CICHoCH;Cl, 110°C PN
LA
~70" 0
5
R2 R! )
R3 OH cat. CuBry, / ligand RS f‘%ﬂ Tech. Note (2)
o N: oxidant N O Ref. (2)
AN me ©:N/H R*
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Photocatalysts & Related Products

NITROGEN (Compounds)

07-1923 4,7-Dimethoxy-1,10-phenanthroline, 98% (92149-07-0)
(continued)

R-NC + Ar—X

(0]
Cu,0, Cs,COg, ligand )k R Tech. Note (3)
Ar” "N” Ref.

80% aq. DMSO, 85°C b ef. 3)

H S .
gl R N,
NG "phenanthroline” X// r .
X ech. Note (4)
)hi <=JCsH' R'=OH, Br, |, aryl Ref. (4)
n=0,1

NO, Ry 4 ‘
S

Pd(Ph: BF4)2 , ligand, EtsN
o [Pd(Phen),][BF4]2 , ligand, Ets o Ro Tech. Note (5)

R R CO (5 bar), CH4CN, 150°C, 3h Ref. (5)
3

CuS04.5H,0 (10 mol%) {/ %R‘ RY% o
N

— ligand (20 mol%
o+ B=R 'gand (20 mol7e) —— N Tech. Note (6)
b K5COg (200 mol%) m o) Ref. (6)

R2

toluene (0.5M), 135°C

R2
14h

References:

Angew. Chem. Int. Ed., 2013, 52, 12669.

Organic & Biomolecular Chemistry, 2014, 12, 2528.

Tetrahedron Letts., 2014, 55, 4981.

J. Am. Chem. Soc., 2015, 137, 592.

European Journal of Organic Chemistry, 2017, 2017(14), 1902.

Synthesis, 2017, 49, 2544.

07-1410 2-(4-Fluorophenyl)-5-methylpyridine, min. 97% _ Me 19
(85237-65-6) N 59
(NEW ) |
C,,H,,FN; FW: 187.07; off white pwdr.
air sensitive
Note: Ligand for Photocatalyst Synthesis

SO WN =

07-1780 2-Phenylpyridine, 95% (1008-89-5) 19
C,HgN; FW: 155.20; amber liquid; b.p. 268-270°; f.p. 230°; |
d. 1.086
air sensitive N
Note: Ligand for Photocatalyst Synthesis

\

07-2625 2-[4-(Trifluoromethyl)phenyl]pyridine, 95%
(203065-88-7)
C,HgF3N; FW: 223.19; white to yellow solid N
air sensitive

Note: Ligand for Photocatalyst Synthesis
FsC
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RUTHENIUM (Compounds)

96-4450 Ruthenium Photocatalyst Kit
See page 84
44-7910 Tris(2,2’-bipyrazine)ruthenium(ll) N 50mg
hexafluorophosphate, 95% (80907-56-8) / 250mg
C,,HgF,N,,P,Ru; FW: 865.48; red pwdr. \
(\

air sensitive
Note: Photocatalyst. K/N/, ) =
Technical Notes: ) 2PFg

1. Endoperoxide synthesis by photocatalytic aerobic [2+2+2] / N 2
cycloadditions.

2. Aerobic oxidation of a tertiary aliphatic amine under visible- \
light photocatalysis. Facile synthesis of methylene-bridged /
bis-1,3-dicarbonyl compounds. N

3. Hydrophosphinylation of unactivated alkenes with secondary
phosphine oxides under visible-light photocatalysis.

4. [3+2] Photooxygenation of aryl cyclopropanes via visible light photocatalysis.

MeO
Ru catalyst
Tech. Note (1)
Ref. (1)
/H visible light
o O
o O N/ 1 mol% Ru catalyst R R2 Tech. Note (2)
R R e N MeCN, 4A MS, 30°C R! R2 Ref. (2)
12 h, white LED, air (1 atm)
O O
g cat I
1P I\ : .
RUPH T R R R'P o Tech. Note (3)
i-PrOH, 30 or 50°C, R" L, Ref. (3)
- X R f
visible light
27-90% yield
visible light
MeO 0.5 mol% Ru catalyst MeO
Tech. Note (4)
Ph 0y, 1h Ph Ref. (4)
0-0
References:
1. Org. Lett., 2012, 14, 1640.
2. Chemistry — An Asian Journal, 2012, 7, 2764.
3. Green Chemistry, 2013, 15, 1844.
4 Tetrahedron, 2014, 70, 4270.

44-7900 Tris(2,2’-bipyridyl)ruthenium(ll) chloride = 250mg
hexahydrate, min. 98% (50525-27-4) « \ = 19
Ru(C,HgN,),Cl,-6H,0; FW: 640.54 (748.63); “ ‘ N |'7 ‘ 59
orange to red xtl. s N “~
Note: Photocatalyst \Ru/ 2CI 6H,0

AN N
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RUTHENIUM (Compounds)

44-7940 Tris[4,4’-bis(t-butyl)-2,2’-bipyridine] tBu 50mg
ruthenium(ll) hexafluorophosphate, 95%
(75777-87-6)
Cy,H,,F ,NsRUP,; FW: 1196.19; red pwdr. tBu
air sensitive

Note: Photocatalyst.
Technical Notes:

1. Photoredox catalysed C-P bond formation reactions — visible
light mediated oxidative phosphonylations of amines.

2. Photoredox catalysis as an efficient tool for the aerobic oxida- tBu
tion of amines and alcohols.

3. Visible-light induced, direct synthesis of polysubstituted
furans from cyclopropyl ketones.

Nﬂ2 R!
9 Ru catalyst
5W lamp 1
+ R3O’/P\H _ oWwemP R
R' R%0

N\Rz Tech. Note (1)

toluene/water o0-R—OR® Ref. (1)

OR3

H
Ar/N'R ArVR

Ru catalyst Ar‘&N/\Aﬂ Tech. Note (2)
0 Ref. (2)

OH 0O
R R2 Rt

Ar'NH,

R?

R Rutheniumecat. o g3 siteselecive Br.  R?
RO visible light m bromination /Z/—g\ Tech. Note (3)
Ar oxidative Ao CRT RZ=H Ao R! Ref. (3)
(0] annulation
References:
1. Chem. Commun., 2011, 47, 8679.
2. ACS Catalysis, 2012, 2, 2810.
3. J. Org. Chem., 2016, 81, 7008.

44-7930 Tris(4,4’-dimethyl-2,2’-bipyridine)ruthenium(ll) Me 50mg
hexafluorophosphate, 95%, DMBPY 250mg
(83605-44-1)
CyeHssF1,NgRUP,; FW: 943.71; red pwdr. Me
air sensitive
Note: Photocatalyst.

Technical Notes:
1. Ruthenium photocatalyst for [4 + 2] cycloaddition reactions.!
2. Catalyst used in the Photocatalytic Reduction of Carbon
Dioxide.2 Me
References:
1. Catalysis Today, 2018, 310, 2-10.
2. ChemCatChem, 2015, 7(21), 3562-3569.
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RUTHENIUM (Compounds)

44-7955 Tris(1,10-phenanthroline)ruthenium(ll) 50mg
hexafluorophosphate, 95% (60804-75-3) 250mg
CyHysF 1 ,NgRUP,; FW: 931.62; red pwdr.
air sensitive |
Note: Photocatalyst

Technical Notes: 2PFg

X
=
A
=

]
1. Photoredox catalyst for nickel assisted cross-coupling ~ "N ‘ NI
reactions of ammonium alkylsilicates with aryl bromides N ! Ns
2. Aphotosensitizer for cobalt catalyzed visible-light driven CO, |
- Reduction to CO in CH,CN/H,0O Solution =z
R1

HNR R [Ru hv] Cat/[Ni]Cat R Tech. Note (1)
%s| ]@ \©\ Ref. (1)
OMe OMe

Ru/Co cat., hv co Tech. Note (2)

O,
CH3CN/H,0 Ref. (2)

References:
1. J.Am. Chem. Soc., 2016, 138, 475.
2.  Angew. Chem. Int. Ed., 2017, 56, 738.

29 info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com


http://www.strem.com/catalog/v/44-7955/

Photocatalysts & Related Products

PHOTOCATALYST KITS

96-7780 Iridium Photocatalyst Kit 1
INEW) Components also available for individual sale.
Contains the following:
N CFs
‘/N:r = tBu
|
F ol PFe
W@q T
N ! =
= tBu
F \J\cr:G
tBu tBu tBu
77-0218 50mg || 77-0285 50mg || 77-0410 100mg || 77-0425 50mg
F3C =~ F FsC.
i W - s
/N\I' SN o, | Naz
N |r P F ir A~ CFs
\) N N x ‘
FaC - CFs U/
77-0453 50mg 50mg || 77-6580 50mg
)
. ’ . .
N, I ]
77-7015 50mg || 77-7030 50mg
77-0218 4,4'-Bis(t-butyl-2,2’-bipyridine]bis[5-methyl-2-(4-methyl-2- 50mg See page 16
pyridinyl-kN)phenyl-kCliridium hexafluorophosphate, 95%
(1607469-49-7)
77-0285 [4,4-Di-t-butyl-2,2’-bipyridine][bis[5-(t-butyl)-2-[4-(t-butyl)-2- 50mg See page 19
pyridinyl-kN]phenyl-kCliridium(lIl) hexafluorophosphate, 95%
(808142-80-5)
77-0410 (4,4-Di-t-butyl-2,2’-bipyridine)bis[2-(2-pyridinyl-kN)phenyl-kC] 100mg See page 20
iridium(l1l) hexafluorophosphate, 99% (676525-77-2)
77-0425 (4,4-Di-t-butyl-2,2’-bipyridine)bis[3,5-difluoro-2-[5- 50mg See page 20
trifluoromethyl-2-pyridinyl-kN)phenyl-kCliridium(lIl)
hexafluorophosphate, 99% (870987-63-6)
77-0453 (2,2’-Bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2- 50mg See page 14
pyridinyl-kN)phenyl-kCliridium(lll) hexafluorophosphate, 99%
(1092775-62-6)
77-0465 (2,2’-Bipyridine)bis[2-pyridinyl-kN)phenyl-kCliridium(IIl) 100mg See page 15
hexafluorophosphate, 99% (106294-60-4)
77-6100 Tris[5-fluoro-2-(2-pyridinyl-kN)phenyl-kCliridium(lll), 95% 50mg See page 22
(370878-69-6)
77-6580 Tris[(2-(2-pyridinyl-kN)-5-(trifluoromethyl)phenyl-kC] 50mg See page 23
iridium(lll), 95% (500295-52-3)
77-7015 Tris(2-phenylpyridinato-C2,N)iridium(lll), 95% (94928-86-8) 50mg See page 23
77-7030 Tris[2-(2,4-difluorophenyl)pyridine]iridium(lll), 95% 50mg See page 22
(387859-70-3)
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Photocatalysts & Related Products

PHOTOCATALYST KITS

96-7790 Iridium Photocatalyst Kit 2
m Components also available for individual sale.
Contains the following:

F F
MeF F
= RS
NP
N =
\Ir*/ PF,
F. F ~ 6
LN
N = tBu
Foll
tBu
77-0320 50mg || 77-0330 100mg || 77-0350 100mg
F F
CF3
7
F CF4 N F
PFs
PFs F. CFg ' ©
CF,
F
F3C
77-0360 50mg || 77-0370 50mg || 77-0380 50mg
77-0320 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 50mg See page 16

bis[5-fluoro-2-(5-methyl-2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 98% (808142-88-3)

77-0330 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 100mg See page 17
bis[3,5-difluoro-2-(5-methyl-2-pyridinyl)phenyl] iridium
hexafluorophosphate, 98% (1335047-34-1)

77-0350 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 100mg See page 17
bis[3,5-difluoro-2-(2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 97% (1072067-44-7)

77-0360 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-difluoro- 50mg See page 18
2-[5-trifluoromethyl-2-pyridinyl)phenyl] iridium(IIl)
hexafluorophosphate (2030437-90-0)

77-0370 [5,5-Bis(trifluoromethyl)-2,2’-bipyridine-kN,kN]bis[3,5- 50mg See page 18
difluoro-2-[5-(trifluoromethyl)-2-pyridinyl-kN]phenyl]iridium
hexafluorophosphate, 98% (1973375-72-2)

77-0380 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-difluoro-2-[5- 50mg See page 17
methyl-2-pyridinyl)phenyl] iridium(Ill) hexafluorophosphate
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PHOTOCATALYST KITS

96-7795 Iridium Photocatalyst Master Kit
m Components also available for individual sale.
Contains the following:

77-0320 50mg || 77-0330 100mg

F F
CFs

A 9

SN N / CFa F

CF,TE
F \H\/
FSCJ\/
77-0350 100mg || 77-0360 50mg || 77-0370 50mg || 77-0380 50mg

F
RS tBu \
""" N Z
o Ny ‘PFE Pre / e
\/” N\ e Bu |
| tBu
tBu
77-0410 100mg 50mg 77-0453 50mg

50mg - 50mg - 50mg - 50mg
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PHOTOCA ST KITS

96-7795 Iridium Photocatalyst Master Kit
(continued)

77-0218 4,4’-Bis(t-butyl-2,2’-bipyridine]bis[5-methyl-2-(4-methyl-2- 50mg See page 16
pyridinyl-kN)phenyl-kCliridium hexafluorophosphate, 95%
(1607469-49-7)

77-0285 [4,4’-Di-t-butyl-2,2’-bipyridine][bis[5-(t-butyl)-2-[4-(t-butyl)- 50mg See page 19
2-pyridinyl-kN]phenyl-kCJiridium(lll) hexafluorophosphate,
95% (808142-80-5)

77-0320 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 50mg See page 16
bis[5-fluoro-2-(5-methyl-2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 98% (808142-88-3)

77-0330 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 100mg See page 17
bis[3,5-difluoro-2-(5-methyl-2-pyridinyl)phenyl] iridium
hexafluorophosphate, 98% (1335047-34-1)

77-0350 [4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 100mg See page 17
bis[3,5-difluoro-2-(2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 97% (1072067-44-7)

77-0360 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-difluoro- 50mg See page 18
2-[5-trifluoromethyl-2-pyridinyl)phenyl] iridium(II)
hexafluorophosphate (2030437-90-0)

77-0370 [5,5"-Bis(trifluoromethyl)-2,2’-bipyridine-kN,kN]bis[3,5- 50mg See page 18
difluoro-2-[5-(trifluoromethyl)-2-pyridinyl-kN]phenyl]iridium
hexafluorophosphate, 98% (1973375-72-2)

77-0380 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-difluoro-2-[5- 50mg See page 17
methyl-2-pyridinyl)phenyl] iridium(l11) hexafluorophosphate

77-0410 (4,4’ -Di-t-butyl-2,2’-bipyridine)bis[2-(2-pyridinyl-kN)phenyl-kC] 100mg See page 20
iridium(lll) hexafluorophosphate, 99% (676525-77-2)

77-0425 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[3,5-difluoro-2-[5- 50mg See page 20

trifluoromethyl-2-pyridinyl-kN)phenyl-kCliridium(lIl)
hexafluorophosphate, 99% (870987-63-6)
77-0453 (2,2-Bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2- 50mg See page 14
pyridinyl-kN)phenyl-kCliridium(l1l) hexafluorophosphate,
99% (1092775-62-6)

77-0465 (2,2-Bipyridine)bis[2-pyridinyl-kN)phenyl-kCliridium(IIl) 100mg See page 15
hexafluorophosphate, 99% (106294-60-4)

77-6100 Tris[5-fluoro-2-(2-pyridinyl-kN)phenyl-kCliridium(lll), 95% 50mg See page 22
(370878-69-6)

77-6580 Tris[(2-(2-pyridinyl-kN)-5-(trifluoromethyl)phenyl-kC] 50mg See page 23
iridium(lll), 95% (500295-52-3)

77-7015 Tris(2-phenylpyridinato-C2,N)iridium(Ill), 95% (94928-86-8) 50mg See page 23

77-7030 Tris[2-(2,4-difluorophenyl)pyridineliridium(lll), 95% 50mg See page 22

(387859-70-3)
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Photocatalysts & Related Products

PHOTOCATALYST KITS

96-4450 Ruthenium Photocatalyst Kit
m Components also available for individual sale.
Contains the following:
\ /Nj
|
] N = ‘ Nl/\/[\N pN Me
SN ’ Ny N, | N
i | 2oremo ) opre
‘ NT (\N/ i \N/
NN N LN KN
= | N N Y Me
“ )
N
44-7900 250mg || 44-7910 50mg || 44-7930
tBu
tBu tBu
) |
2PFs’ 2PFg
=
tBu tBu S
44-7940 50mg || 44-7955 50mg
44-7900 Tris(2,2’-bipyridyl)ruthenium(ll) chloride hexahydrate, min. 98% 250mg See page 27
(50525-27-4)
44-7910 Tris(2,2’-bipyrazine)ruthenium(ll) hexafluorophosphate, 95% 50mg See page 27
(80907-56-8)
44-7930 Tris(4,4’-dimethyl-2,2’-bipyridine)ruthenium(ll) 50mg See page 28
hexafluorophosphate, 95%, DMBPY (83605-44-1)
44-7940 Tris[4,4’-bis(t-butyl)-2,2’-bipyridine]ruthenium(ll) 50mg See page 28
hexafluorophosphate, 95% (75777-87-6)
44-7955 Tris(1,10-phenanthroline)ruthenium(ll) 50mg See page 29

hexafluorophosphate, 95% (60804-75-3)

COMING SOON...

77-0340

[4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine]bis[3,
5-difluoro-2-(5-fluoro-2-pyridinyl)phenyl]iridium
hexafluorophosphate (2042201-18-1)
C,oHy,F,IrN,P; FW: 1021.89

air sensitive

Note: Photocatalyst
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Photocatalysts & Related Products

JUST ADDED - PHOTOCHEMICAL EQUIPMENT

98-7500 EvoluChem™ PhotoRedOx Box
Note: Sold in collaboration with HepatoChem

1pc

The EvoluChem™ PhotoRedOx Box device is designed to facilitate
photochemical experiments. This device is compatible with most vial
formats (see related Photochemistry holders: 98-7600, 98-7650 or 98-7700).
Its compact design allows for use with any stirring plate. A built-in fan
keeps the reaction conditions at room temperature.

Features
= Light source (See 98-7800)
= Photochemistry chamber to evenly distribute light
= Flexible vial formats
= Magnetic stirring on standard stirring plate
= Cooling by fan to maintain experiment at room temperature
= Pre-designed array of catalysts and reagents available

Benefits

1. pe = Easy set-up on a standard stiring plate

Handle to secure device on a = Performs up to 32 reaction conditions simutaneously
stirring plate = Individually sealed vials enable flexible study design

= Save your substrate using low scale reaction conditions
= Save time on optimization

Easy set-up and compact design (see images on left)
1. Handle to secure device on a stirring plate
2. Air flow to maintain samples at room temperature

Air flow to maintain samples at Light
room temperature Source

Unique Geometry to focus light on samples Sample
EvoluChem™ PhotoRedOx Box is equpped with Holder
several mirrors that direct and distribute the light /
toward the samples. The geometry of the box 1
enables parallel reaction with homogeneous light
exposure. I

Better Heat Management \
The position of the light source on the side of the \ /'/
samples reduces the amount of heat directed to the
samples. The embedded fan eliminates any
remaining heat.

T TIm.

Mirrors

98-7600 EvoluChem™ PhotoRedOx Box Photochemistry Holder
m 32 x 0.3ml vials
Note: Sold in collaboration with HepatoChem

98-7650 EvoluChem™ PhotoRedOx Box Photochemistry Holder

m 8 x 2ml vials

Note: Sold in collaboration with HepatoChem

98-7700 EvoluChem™ PhotoRedOx Box Photochemistry Holder

m 8 x 8ml vials
Note: Sold in collaboration with HepatoChem
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Photocatalysts & Related Products

JUST ADDED - PHOTOCHEMICAL EQUIPMENT

98-7800 EvoluChem™ PhotoRedOx Box Light Source
m Wavelength 450nm, Electric Power 18W
Note: Sold in collaboration with HepatoChem

1 pc

The EvoluChem™ light source is designed specifically for photocatalytic
chemistry applications. It fits the EvoluChem™ PhotoRedOx Box (98-7500)
and is designed to irradiate all samples with maximum effieciency. The
LED chips are selected for specific wavelengths.

General Specifications

Power Consumption | 18W

Input Voltage | 100-240 VAC

Beam Angle | 25°

Wavelength Options | 450nm
LED | Cree XPE

Light Power vs. Irradiance

Although the total power of LED light is important, it is essential to estimate the amount of light that actually goes
on the sample. If the light is spread over a large area the density of light (irradiance) on sample will be little.
Therefore we designed the EvoluChem™ LEDs to focus the light toward the samples at a 25° angle.

40°

25° P

Focused Light Beam Directly compatible with PhotoRedOx Box 98-7500
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JUST ADDED - PHOTOCATALYST KITS

96-7510 EvoluChem™ Photochemical Methylation Array Kit 1 kit
m Note: Sold in collaboration with HepatoChem

This kit and the PhotoRedOx Box (98-7500) work together seamlessly.

CHg

photocatalyst
AcOOtBu

) e O
4/_F \_/ / " bueled OJ_FN N4<\N
N

(o]
Reference: Chem. Soc. Rev., 2016, 45, 546-576

Kit Protocol:
The typical protocol is performed in a 0.05 Mol/l concentration reaction condition using a substrate solution of
four different solvents. Each sealed reaction vial contains 0.1 ymol of photocatalyst and 12.5 ymol of tert-butyl
peracetate. Based on the concentration of the substrate stock solution and the volume added, the following
reaction stoichiometry can be achieved with the standard photomethylation kit.

77-0425 77-0410

50/50 Acetonitrile/TFA
Acetonitrile (10 equiv. TFA)
Acetic acid (10 equiv. TFA)

5 equiv. tert-butyl peracetic acid

Acetic acid/H,O (10 equiv. TFA)

Kit contents:

Description Quantity Amount

Ir[dF(CF3)ppylo(dtbbpy][PFe] (Strem# 77-0425) | tert-butyl peracetate 8 vials 0.1umol/12.5 pmol
Ir{(ppy)2(dtbbpy)[PFg] (Strem# 77-0410) / tert-butyl peracetate 8 vials 0.1umol/12.5 umol
50/50 Acetonitrile/ trifluoroacetic acid 1 vial 1 ml

Acetonitrile (10 equiv. trifluoracetic acid*) 1 vial 1 ml

Acetic acid (10 equiv. trifluoracetic acid*) 1 vial 1 ml

Acetic acid/water (10 equiv. trifluoracetic acid*) 1 vial 1 ml

Substrate stock vial 1 1 vial -

Substrate stock vial 2 1 vial -

Substrate stock vial 3 1 vial -

Substrate stock vial 4 1 vial -
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JUST ADDED - PHOTOCATALYST KITS

96-7560

Product Overview:
The trifluoroborate alkylation reaction (Minisci reaction)' is a powerful late stage functionalization tool. Our kit allows
convenient, one-step production of eight different analogues of a lead compound in mg quantities. Each reaction
vial contains 75 pmol of trifluoroborate alkylation reagent (pre-weighed) and a stirring bar to react with 50 ymol of
substrate. C-H functionalization will primarily occur on electron-deficient heteroarenes at one or several positions.

EvoluChem™ Photocatalytic Alkylation Kit 1 kit
Note: Sold in collaboration with HepatoChem

Kit Contents (76 reaction vials total):
= 2 reaction vials of BF ;K reagents (75 umol)
= 2 reaction vials of K,S,0, (100 pmol)
= 2 vials of photocatalysts

= 2 vials of TFA

Kit Protocol:

For each kit, 4mL of a 0.1 M solution of substrate (400 pmol to-
tal) in DMSO is prepared with 8.98 mg photocatalyst Ir(dF-CF,-
ppy),(dtbbpy) (77-0425) (8 pmol, 2 mol%) and trifluoroacetic acid
(153 L, 5 equiv) included. The solution is sparged with nitrogen.
Each vial contains 27.0mg K,S,0, (100 pmol, 2 equiv.) and 1.5
equiv. BF,K reagent (75 pmol) in 2ml vials equipped with a stir
bar and Teflon septa. Alternatively for methylation, vials contain

39.9 pL of tert-butyl peracetate (TBPA). Vials are prepared under argon. 500uL of substrate solution is added via
syringe and the vial is placed in PhotoRedOx Box (98-7500) equipped with light source. Reaction is stirred for 2-24 hr.

Photocatalytic Alkylation Reagents (2 Vials of each)

cyclopropyl cyclobutyl cyclopentyl cyclohexyl ethyl isopropyl m:;?r(]);y t—buteytla;::rac—
BF3K BF3K
BFK E(BFBK O/ HaC_BFsK | HgcO- BFaK oﬁ/o‘oj<
BF3K
(g'>/|mWol) 147.98 162.00 176.03 190.06 135.97 149.99 151.97 132.16
CAS # | 1065010-87-8 | 1065010-88-9 | 1040745-70-7 | 446065-11-8 | 44248-07-9 | 1041642-13-0 | 910251-11-5 107-71-1
References:

1. Chem. Sci., 2017, 8 (39), 3512-3522
2. Chem. Soc. Rev., 2016, 45, 546-576
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Photocatalysts & Related Products

JUST ADDED - PHOTOCATALYST KITS

Iridium/Nickel Photoredox Kits

Photoredox chemistry has been reported in literature using a wide range of catalysts and reagents. However,
often these reactions are highly substrate, solvent and base specific. In order to facilitate the screening of common
photochemistry reactions, HepatoChem has released a series of kits combining common Iridium, Nickel, ligand and
base combinations to achieve successful cross-coupling transformations.

Ir/Ni catalysis versatility
Depending on the ligand, base and solvent, the Ir/Ni catalytic systems can perform different cross-coupling reaction.

C-C Coupling o
(0] 0}
Ir{dF(CF3)ppy.(dtbbpy)]PFe
OH AN NiCl-dme/dtbbpy
+ DME (Ref. 1)
NH.__ P Cs,CO3/l
Boc Br blue LED NH
“Boc
C-N Coupling
(0]
I{dF(CF3)ppy2(dtbbpy)]PFg
NiCl,-dme/dtbbpy (Ref. 2)
DBU/CHSCN
blue LED
C-O Coupling
OH I[dF(CF3)ppy(dtbbpy)IPFg 0
o NiCl,-dme / dtbbpy PN
Ref. 3
© 0 K»COs / CHsCN Q | (Ref. 3)
/, o 0
Br quinuclidine
blue LED

Several Kits Available

Standard Protocol:

5 pymol of substrates in 100 pl solvent with Ir catalyst
(2 mol %), NiCl,»«dme (10 mol %), ligand (10 mol %),
and 3 equivalent of base.

Features:

= 0.3ml vial with crimp cap and stirring bar

= Specifically designed for photchemistry device Product

C-C coupling
C-N coupling
C-0 coupling

= Pre-weighed reagents and catalysts

= Temperature maintained at RT

= Pre-designed or custom arrays available
= Reagents are packaged under inert atmosphere

Substrate 2

Solvent+

Base + Ligand Aryl bromide

References

1. Science 2014, 345, 437-440 Substrate 1

2. Angew. Chemie, 2016, 55, 13219-13223 Carboxylic acid

3. Nature 2015, 524, 330-334 Amine
Alcohol
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Photocatalysts & Related Products
JUST ADDED - PHOTOCATALYST KITS
Iridium/Nickel Photoredox Kits (continued)

Results summary:
Selection of base and solvent is important to find the condition for appropriate coupling (5umol per reaction/100uL scale)

Reaction Type Substrates Solvent Cs,C0, K,P OABaseD ABCO DBU
g_r(ozuz(;luggggrboxylation 4—bromoBaoc(Zt\§:)|henone DMF ‘/ ‘/
(Cs:e’\(l::r?duaprl;lnfmines) 4-brom?ggggci:ienone DMA \/
(C;_r’c\)ln:::tlif!]rgine/secondary amine) 4—brom<|)r:2:2|tig;e>henone DMA \/
((;_rr;lrr‘:gt'}j(?gr:\?ine) 4-brom02223373henone ACN ‘/ \/

96-7520 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Solvent Screening Kit 1 1 kit
m Note: Sold in collaboration with HepatoChem
Kit Contents:
This kit contains 77-0425 (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)
Cs,CO, K,PO, K,HPO, KOH Li,CO, K,CO, DABCO DBU
Solvent A 2 sets of 8 conditions with 8 different bases per kit (16 total vials)
5 pymol of substrates in 100 pl solvent
Solvent B

77-0425 (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)

N

= J\ tBu
F N
CF3

Iridium Catalyst: 77-0425

tBu
| Suggested Solvents (not included)
1. ACN
PFe 2. DMF
P 3. DMA
4. DMSO

Visit strem.com for new product announcements.
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Photocatalysts & Related Products

JUST ADDED - PHOTOCATALYST KITS

96-7530 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Ligand Screening Kit 2 1 kit
m Note: Sold in collaboration with HepatoChem

Kit Contents:
This kit contains 77-0425 (2 mol%) , Ni/Ligand (10 mol%) and base (3 eq)

Cs,CO, K,PO, K,HPO, K,CO,
dtbbpy
bphen 2 sets of 16 conditions with 4 bases and 4 ligands per kit
MeO).b (32 total vials) 5 ymol of substrates in 100 pl solvent
(MeO).opy 77-0425 (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)
biox

tBu tBu Ph Ph
By M Cg/ }j\
—N N N N

PFs Nitrogen Ligand: dtbbpy Nitrogen Ligand: bphen
H3CO, OCHjs
tBu ( g
-0 e
X K
CF3
Iridium Catalyst: 77-0425 Nitrogen Ligand: (MeO),bpy Nitrogen Ligand: biox
96-7540 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Ligand Screening Kit 3 1 kit
m Note: Sold in collaboration with HepatoChem

Kit Contents:
This kit contains 77-0425 (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)

Cs,CO, K,PO, K,HPO, K,CO, DABCO DBU
dtbbpy
bphen 2 sets of 24 conditions with 6 bases and 4 ligands per kit (48 total vials)
5 umol of substrates in 100 pl solvent
(MeO),bpy 77-0425 (2 mol%), NilLigand (10 mol%) and base (3 eq)
biox

See catalyst and ligand structures with 96-7530.
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Photocatalysts & Related Products

JUST ADDED - PHOTOCATALYST KITS

96-7550 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Iridium Catalyst Screening Kit 1 kit
m Note: Sold in collaboration with HepatoChem

Kit Contents:
This kit contains Ir catalyst (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)

Cs,CO, CsF DBU

77-0425

77-0410

77-0453 2 sets of 18 conditions with 3 bases and 6 Ir catalysts per kit (36 total vials)

5 pmol of substrates in 100 pl solvent

77-7030 Ir catalyst (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)
77-0218

77-0330

77-7030

96-7570 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Solvent Screening Kit 2 1 kit
m (C-0O coupling)
Note: Sold in collaboration with HepatoChem
Kit Contents:
This kit contains 2 sets of 8 reaction conditions per kit (16 total vials) with 77-0425 (1 mol%), Ni/Ligand and quinuclidine

Condition 1 | Condition 2 | Condition 3 | Condition 4 | Condition 5 | Condition 6 | Condition 7 | Condition 8
Cs,CO, K,PO, K,CO, K,CO, K,CO, DABCO Quinuclidine No Base
1.5 eq. 1.5 eq. 1.5eq. 1.5 eq. 1.5 eq. 1.5 eq. 1.5 eq. Control

NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/
dtbbpy dtbbpy dtbbpy dtbbpy dtbbpy dtbbpy dtbbpy dtbbpy
5 mol% 5 mol% 5 mol% 2.5 mol% 1.25 mol% 5 mol% 5 mol% 5 mol%

Quinuclidine
10 mol%
77-0425
1 mol%
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New Products Since Chemiker XXX No.1 (February 2018)

UMINUM (Compounds)

13-1410 Aluminum oxide nanopowder, 99.9% (1344-28-1) 509
[NEw) Al,O,; FW: 101.96; white pwdr.; SA: >15 m?/g; d. 3.9
Note: APS <80nm
13-3050 MIL-53(Al) MOF (654061-20-8) 500mg
m CgH;AIO,; FW: 208.10; white solid; 29
SA: 1100-1600 m?/g (BET); P.Vol. 0.3-0.6
air sensitive
Note: Average particle size 0.1-2 micron
(0]
Technical Notes:
1. Flexible metal-organic framework (MOF) used to adsorb methane and CO,."34
2. MOF used in hydrocarbon adsorption.2
References:
1. J. Phys. Chem. C, 2010, 114, 22237-22244.
2. J.Am. Chem. Soc., 2008, 130 (50), 16926-16932.
3. Journal of porous materials, 2011, 18(2), 205-210.
4.  Chem. Eur. J. 2004, 10, 1373-1382.
13-3060 MIL-101(Al)-NH2 MOF (1404201-64-4) o 500mg
[New) C,,H,,ALL,CIN,O,; FW: 705.81; yellow solid; o 29

SA: 2000-3000 m2/g (BET)

air sensitive .
<l O

Note: Average particle size 0.1-1.0 micron NH, o\
) O—APR* 'O NH,
Technical Note: 7 \02,7 A% -OH,
1. Flexible metal organic framework (MOF) used to o U A S
separate and adsorb CO,,"23 and also shows a high 16— 2
activity in the basic catalyzed Knoevenagel condensation o) 2> 0
of benzaldehyde with ethyl cyanoacetate.’ o
References:
1. Chem. Mater., 2011, 23 (10), 2565-2572. ¢}

2. RSCAdv., 2016, 6, 32598-32614.
3. Chem. Soc. Rev., 2012, 41, 2308-2322.

BISMUTH (Compounds)

83-7010 Bismuth (lll) neodecanoate (99.9 %-Bi), ~60% in neodecanoic acid
(NEw) (15-20% Bi) (34364-26-6)
Bi(OOCC4H,s-neo),; FW: 722.71; viscous lig.
air sensitive

CALCIUM (Compounds)

20-4000 Calcium oxide nanopowder, min. 99.9%, 30-200 nm (7305-78-8)
[NEw) CaO; FW: 56.08; White pwdr.; SA: > 90; m.p. 2580; b.p. 2850; d. 3.3
Note: Diameter: APS; 80 nm

CARBON (Elemental Forms)

06-2555 Graphene Field-Effect Transistor (GFET) Chip -
Grid pattern (71034343-98-0,
@ e )
Note: Storage of the chips in a low humidity
environment (N2 cabinet, desiccator, or vacuum) is
highly recommended.

06-2560 Graphene Field-Effect Transistor (GFET) Chip - 1pc
Quadrant pattern (71034343-98-0
@  prenteaten( )
Note: Storage of the chips in a low humidity
environment (N2 cabinet, desiccator, or vacuum) is
highly recommended.
06-2530 Graphene oxide (4mg/ml water dispersion) - low Mn. (1034343-98-0) 100ml
@ C; brown lig. 500ml

Note: Diameter: 5-30 micron flakes.
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New Products Since Chemiker XXX No.1 (February 2018)

CARBON (Elemental Forms)

06-0365

Monolayer High Strength Metallurgical Graphene, HSMG®, 1pc
on GLASS (10x10mm) (1034343-98-0)

C; FW: 12.011; Colorless solid

Note: HSMG® Sold under license for research purposes only.

U.S. Patent no. 9,284,640 B2.

06-0345

Monolayer High Strength Metallurgical Graphene, HSMG®, 1pc
on PMMA (10x10 mm) (1034343-98-0)

C; FW: 12.011; Colorless solid

Note: HSMG® Sold under license for research purposes only.

U.S. Patent no. 9,284,640 B2.

06-0355

Monolayer High Strength Metallurgical Graphene, HSMG®, 1pc
on PMMA (25x25mm) (1034343-98-0)

C; FW: 12.011; Colorless solid

Note: HSMG® Sold under license for research purposes only.

U.S. Patent no. 9,284,640 B2.

06-0360

Monolayer High Strength Metallurgical Graphene, HSMG®, 1pc
on PMMA (50x50mm) (71034343-98-0)

C; FW: 12.011; Colorless solid

Note: HSMG® Sold under license for research purposes only.

U.S. Patent no. 9,284,640 B2.

COBALT (Compounds)

27-0522

Cobalt(ll) trifluoromethanesulfonate, 98% (Cobalt triflate) (58164-61-7)
C,CoF¢O,S,; FW: 357.07; off-white pwdr. 259
air sensitive, moisture sensitive

COPPER (Compounds)

29-8500

Copper Indium Disulfide/Zinc Sulfide Quantum Dots,
Peak Emission 550nm * 10nm, QY > 75%
(927198-36-5)

CulnS,ZnS; yellow pwdr.

Note: FWHM 250nm + 20nm. Particle size: 5-10 nm.
Recommend long-term storage in dark, under inert
atmosphere. Sold under a distribution agreement with
UbiQD, Inc. for research purposes only. US Patent No.
US9748422. Suggested use within 12 months of receipt.

29-8510

Copper Indium Disulfide/Zinc Sulfide Quantum Dots,
Peak Emission 590nm * 10nm, QY > 75%
(927198-36-5)

CulnS,ZnS; orange pwdr.

Note: FWHM 120nm #* 20nm. Particle size: 5-10 nm.
Recommend long-term storage in dark, under inert
atmosphere. Sold under a distribution agreement with
UbiQD, Inc. for research purposes only. US Patent No.
US9748422. Suggested use within 12 months of receipt.

50mg
250mg

29-8520

Copper Indium Disulfide/Zinc Sulfide Quantum Dots,
Peak Emission 630nm  10nm, QY > 75%
(927198-36-5)

CulnS,ZnS; red pwdr.

Note: FWHM 125nm * 20nm. Particle size: 5-10 nm.
Recommend long-term storage in dark, under inert
atmosphere. Sold under a distribution agreement with
UbiQD, Inc. for research purposes only. US Patent No.
US9748422. Suggested use within 12 months of receipt.

50mg
250mg
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New Products Since Chemiker XXX No.1 (February 2018)

COPPER (Compounds)

29-8530 Copper Indium Disulfide/Zinc Sulfide Quantum Dots,
m Peak Emission 680nm % 10nm, QY > 75%

(927198-36-5)
CulnS,ZnS; brown pwdr.
Note: FWHM 130nm + 20nm. Particle size: 5-10 nm.
Recommend long-term storage in dark, under inert
atmosphere. Sold under a distribution agreement with
UbiQD, Inc. for research purposes only. US Patent No.
US9748422. Suggested use within 12 months of receipt.

50mg
250mg

29-8540 Copper Indium Disulfide/Zinc Sulfide Quantum Dots,
m Peak Emission 800nm * 10nm, QY > 75%

(927198-36-5)
CulnS,ZnS; black pwdr.
Note: FWHM 180nm + 20nm. Particle size: 5-10 nm.
Recommend long-term storage in dark, under inert
atmosphere. Sold under a distribution agreement with
UbiQD, Inc. for research purposes only. US Patent No.
US9748422. Suggested use within 12 months of receipt.

50mg
250mg

29-8550 Copper Indium Disulfide/Zinc Sulfide Quantum Dots, " 50mg
m Peak Emission 950nm * 10nm, QY > 75% i 250mg
(927198-36-5)
CulnS,ZnS; black pwdr.
Note: FWHM 250nm + 20nm. Particle size: 5-10 nm.
Recommend long-term storage in dark, under inert
atmosphere. Sold under a distribution agreement with
UbiQD, Inc. for research purposes only. US Patent No.
US9748422. Suggested use within 12 months of receipt.

29-3050 HKUST-1(Cu) MOF (57937-85-0)
C,sHsCu;0,,; FW: 604.87; blue solid;
@ SA: 1634 m2g (BET); P.Vol. 0.5768
air sensitive
Note: Pore size = 18.36 (BET)

Technical Notes:

1. Metal organic framework (MOF) used to separate, capture and

store CO,.136

2. Metal organic framework used for hydrogen storage.6

3. Metal organic framework used to capture Ammonia.5
References:

1. Chemical Engineering Journal, 2014, 239, 75-86.
Chem.Rev. 2012, 112, 724-781.
Langmuir, 2010, 26, 14301-14307.
International Journal of hydrogen energy, 2012, 37, 13865.
J. Phys. Chem. C, 2012, 116 (37),19839-19850.
Microporous and Mesoporous Materials, 2011, 138, 140-148

ELECTROPOLISHED STAINLESS STEEL BUBBLERS (Horizontal)

95-5009 Stainless steel bubbler, 1000ml, horizontal in line, electropolished with 1cyl
fill-port, high temp valves (315°C), no dip tube, DOT 4B, UN stamped
m Note: See the Technical Note tab at strem.com for drawings

GADOLINIUM (Compounds)
64-6000 Tris(i-propylcyclopentadienyl)gadolinium(lil), 98% (99.9%-Gd) (REO)
(126970-21-6)
[NEW)
C,,H;,Gd; FW: 478.77; yellow solid 59

amp air sensitive
HAZ

QoA wN
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New Products Since Chemiker XXX No.1 (February 2018)

GOLD (Compounds)

79-1700 (N,N-Diethyldithiocarbamato)dimethylgold(lll), 97% Et,N s 250mg
INEW) (99.999%-Au) PURATREM (93166-53-1) \r \ " 1g
(CH,),Au(S,CN(C,Hs),); FW: 375.30; yellow xtl.; g-Au” e
m.p. 40-44 \Me

Technical Note:
1. Volatile, air, light and thermally stable precursor used in the atomic layer deposition and chemical vapor
deposition of Gold thin films.
References:
1. Chem. Mater., 2017, 29 (14), 6130-6136
2. Journal of Crystal Growth 2015, 414, 143-150
3. Physics Procedia 2013, 46, 167-173
4. Gold Bulletin (Berlin, Germany) 2011, 44(3), 177-184

IRIDIUM (Compounds)

77-0320 [4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN]bis[5- 50mg

[NEW) fluoro-2-(5-methyl-2-pyridinyl-kN)phenyl-kCJiridium 250mg
hexafluorophosphate, 98% (8087142-88-3) i

C,,H,,FIrN,P; FW: 977.98; yellow solid

air sensitive

Note: Photocatalyst

77-0330 [4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] F. F 100mg
m bis[3,5-difluoro-2-(5-methyl-2-pyridinyl)phenyl] e 500mg
iridium hexafluorophosphate, 98% (1335047-34-1)
C,,H,oF 1oIrN,P; FW: 1013.96; yellow solid
air sensitive
Note: Photocatalyst

77-0350 [4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] F. E 100mg
m bis[3,5-difluoro-2-(2-pyridinyl-kN)phenyl-kCJiridium 500mg
hexafluorophosphate, 97% (1072067-44-7) 3 [
CoHaeF 1oIrN,P; FW: 985.92; yellow pwdr. SN AN
air sensitive F I . FFe
Note: Photocatalyst l h |
/N tBu
F

77-0380 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-
m difluoro-2-[5-methyl-2-pyridinyl)phenyl] iridium(lll)
hexafluorophosphate
Cy6H,,F IrN,P; FW: 1037.77; yellow orange solid
air sensitive
Note: Photocatalyst

50mg
250mg
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IRIDIUM (Compounds)

77-0360 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5- F. F

m difluoro-2-[5-trifluoromethyl-2-pyridinyl)phenyl] F

iridium(lll) hexafluorophosphate (2030437-90-0) N
CyHi6FIrN,P; FW: 1145.69; yellow solid “

air sensitive / if\ N

50mg
250mg

Note: Photocatalyst = IN N7 ‘ PFg"
Y Nap™S"cr,
CF3 =

77-0370 [5,5’-Bis(trifluoromethyl)-2,2’-bipyridine- E E
(NEw) kN,kN]bis[3,5-difluoro-2-[5-(trifluoromethyl)- CF3
2-pyridinyl-kN]phenyl]iridium
hexafluorophosphate, 98% (1973375-72-2)
CyHi6FIrN,P; FW: 1145.69; yellow solid
air sensitive
Note: Photocatalyst

50mg
250mg

77-0560 Chlorohydro[2-[[[3-[methyI[3-(4-morpholinyl-kN4)

m propyllamino-kN]propyl]thio-kSJmethyl] cl
phenyl-kCliridium(lll) (1839552-43-0)
C,sHyeCIINN,OS; FW: 550.18; yellow xtl. MSTNy'riH —
air sensitive, moisture sensitive é
Note: U.S. Patent: PCT/US2015/034793.

Technical Note:
1. See 77-0550 (page 48)

50mg

77-0570 Chlorohydro[2-[[(R)-[2-[(R)-[2-(4-morpholinyl-kN4)
m ethyl]amino-kN]ethyl]thio-kS]methyl]phenyl-kC]
iridium(lll) (1799787-26-0)
C,sH,,CIIrN,OS; FW: 508.10; white pwdr. HT- NI H
air sensitive, moisture sensitive Lé\ \N/—\O
Note: U.S. Patent: PCT/US2015/034793. S _/

Cl

Technical Notes:
1. Iridium catalyst for hydrogenation of carbonyl functionalities.
2. lIridium catalyst for hydrogenation of selected aromatic ketones.

E 0 [Ir] Catalyst E OH
+ H })\
F%OM" " NaOMe, MeOH, 40°C, 24h Pl OMe
Q [Ir] Catalyst oH
Ry *+ Hz Ri
R NaOMe, MeOH, 40°C R
References:

1. Organometallics 2015, 34, 4464.
2. Patent No. WO 2015191505 A1 (2015).
3. Patent No. US 20170088571 A1 (2017).

50mg

Tech. Note (1)
Ref. (1-2)

Tech. Note (2)
Ref. (2-3)
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IRIDIUM (Compounds)

77-0550 Chlorohydro[2-[[[3-[[3-(4-morpholinyl-kN4)propyl] 25mg
amino-kN]propyl]thio-kS]methyl]phenyl-kC
(NEW ) ol
iridium(lll) (1799787-28-2)
C,,Hy,ClIrN,0S; FW: 536.15; white pwadr. HTN\—"iH —
air sensitive, moisture sensitive \S/ Z N/ o)
Note: U.S. Patent: PCT/US2015/034793. ~/
Technical Notes:
1. Iridium catalyst for hydrogenation of carbonyl functionalities.
2. Iridium catalyst for hydrogenation of selected aromatic ketones.
(0] OH
F>HL . Hy [Ir] Catalyst F% Tech. Note (1)
FL OMe NaOMe, MeOH, 40°C, 24h P OMe Ref. (1-2)
(0} OH
- o H [Ir] Catalyst /ﬁ)\ Tech. Note (2)
R 2 R »
RE- [ NaOMe, MeOH, 40°c  Rit | ™ Ref. (2-4)
References:

1. Organometallics 2015, 34, 4464.

2. Patent No. WO 2015191505 A1 (2015).
3. Patent No. US 20170088571 A1 (2017).
4. J.Am. Chem. Soc. 2017, 139, 1245.

77-0335 Di-p-chlorotetrakis[5-fluoro-2-(5-methyl- 250mg
m 2-pyridinyl-kN)phenyl-kCldiiridium, 98% 19
(808142-89-4)
C,gH46Cl,F,Ir,N,; FW: 1200.15; yellow solid
Note: Precursor for Photocatalyst Synthesis
77-0345 Di-p-chlorotetrakis[3,5-difluoro-2-(5-meth- 250mg
(NEW) yl-2-pyridinyl-kN)phenyl-kC]diiridium, 98% 19
(1335047-33-0)
CsH3,Cl,FgIr,N,; FW: 1272.11; yellow solid
Note: Precursor for Photocatalyst Synthesis
77-0365 Di-p-chlorotetrakis[3,5-difluoro-2-(2-pyridinyl- 250mg
m kN)phenyl-kCldiiridium, 98% (562824-27-5) 19

C,4H,,Cl,FgIr,N,; FW: 1216.05 ; yellow solid
air sensitive
Note: Precursor for Photocatalyst Synthesis

96-7780 Iridium Photocatalyst Kit 1

See page 80
96-7790 Iridium Photocatalyst Kit 2
See page 81
96-7795 Iridium Photocatalyst Master Kit

See page 82

MOFS AND LIGANDS FOR MOF SYNTHESIS
29-3050  HKUST-1(Cu) MOF (51937-85-0)

See page 45

13-3050 MIL-53(Al) MOF (654061-20-8)
See page 43

13-3060 MIL-101(Al)-NH2 MOF (1404201-64-4)
See page 43
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NANOMATERIALS (Elemental Forms)

06-2530 Graphene oxide (4mg/ml water dispersion) - low Mn. (71034343-98-0)
See page 43

06-0365 Monolayer High Strength Metallurgical Graphene, HSMG®, on GLASS
(10x10mm) (71034343-98-0)
See page 44

06-0345 Monolayer High Strength Metallurgical Graphene, HSMG®, on PMMA
(10x10 mm) (71034343-98-0)
See page 44

06-0355 Monolayer High Strength Metallurgical Graphene, HSMG®, on PMMA
(25x25mm) (1034343-98-0)
See page 44

06-0360 Monolayer High Strength Metallurgical Graphene, HSMG®, on PMMA
(50x50mm) (1034343-98-0)
See page 44

NANOMATERIALS (Compounds)
13-1410 Aluminum oxide nanopowder, 99.9% (1344-28-1)

See page 43

96-5050 High Surface Area Silica Nanoparticles Kit
See page 79

14-6310 High Surface area Silica nanoparticles, small, particle size ~40-50 nm,
surface area ~520 m2/g, (KCC-1 S2) (112945-52-5)

See page 74

NICKEL (Compounds)

28-1060 (1,3-Bis(2,6-bis(diphenylmethyl)-4- Ph
D methoxyphenyl)imidazol-2-ylidene) \-Ph ph— N 500mg

bis(phenyl acrylate)nickel(0), 99% S N/ \N ;
Cyq,H,,N,NiOg; FW: 1300.20; MeOQ p'OMe
yellow orange solid Ph | Ph

air sensitive Ph Ni_ Ph

Note: Patent: U.S. Serial No.15/763,468. Not ) “

for use in human subjects. Use for therapeutic PhoY .__OPh
and diagnostic applications are excluded. o

Product sold for research purposes only.
Technical Note:
1. Air tolerant (>1 h) catalyst for the amination of aryl chlorides. Extended storage under nitrogen

recommended.
O 28-1060
( j/ + 281060 N 94%
SN N~ "Me NaO-tBu @/
H N Me
THF, 60 °C N
Me Me Me H Me
Cl | HN 281060 N 84% Tech. Note (1)
NaO-t+-Bu Ref. (1)
Me Me THF, 60 °C Me Me
Cl 28-1060 tBuHN
Y )+ HN-tBu ———— N oes%
. P NaO-t+-Bu 7
N N
THF, 60 °C
References:

1. ACS Catal. 2018, 8, 6606.
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NICKEL (Compounds)

28-1040
m trimethylphenyl)imidazol-2-ylidene)

nickel(0), 96% (2091838-72-9)
C,sHe:N,NiOg; FW: 819.69; red solid
air sensitive
Note: Patent: U.S. Serial No0.15/763,468.
Not for use in human subjects. Use for
therapeutic and diagnostic applications
are excluded. Product sold for research

purposes only.
Technical Note:

Bis(di-tert-butyl fumarate)(1,3-bis(2,4,6-

100mg
500mg

Me Me

S T O
(Bu)O /N co2 (Bu)
BU\ {\\ J\

1. Air tolerant (> 24 h) catalyst for reductive couplings of aldehydes and alkynes. Extended storage under

nitrogen recommended.

- BocN OSIEt
BOCI\O\)OL + Ph 28-1040 3 88%
H HSiEts, THF, rt “ "Ph
Me
Tech. Note (1)
0SiRs Ref. (1)
/())L /\OTHP 281040 /@)\/\/OTHP
75-88%
HSiRs, THF, rt FoC
References.
1. ACS Catal. 2018, 8, 6606.
28-1050 Bis(methyl methacrylate)(1,3-bis(2,4,6- Me Me 100mg
[NEW) trimethylphenyl)imidazol-2-ylidene) 3 FAR 7 500mg
nickel(0), 98% MQQNYNQM‘}
C,,H,oN,NiO,; FW: 563.35; Me N| Me'

yellow orange solid

air sensitive

Note: Patent: U.S. Serial No.15/763,468.
Not for use in human subjects. Use for
therapeutic and diagnostic applications
are excluded. Product sold for research

purposes only.
Technical Note:

MeO. OMe
Me Me

1. Catalyst for reductive couplings of aldehydes and alkynes. Storage under nitrogen recommended.

Ph 28-1050

H

. BocN OSiEts
=2 . 88%
HSiEts, THF, rt Z>Ph

Me
Tech. Note (1)

OSiR, Ref. (1)

28-1050 A~_OTHP
O)L /\ T SiRe, THE 1 HSiR3, THF, rt Q)W 75-88%
FsC > FsC

References:
1. ACS Catal. 2018, 8, 6606.
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NITROGEN (Compounds)

07-3530 2-(Benzylthio)-N-(2-morpholinoethyl)ethan-1-amine H 50mg
(1799787-08-8) !
=Y C,sH,,N,08; FW: 280.43; clear yellow liq. (\N/ﬁ
air sensitive, moisture sensitive N S
Note: U.S. Patent: PCT/US2015/034793. [ j W
Technical Note: o Ph

1. See 07-3500 (page 52)
07-3535 3-(Benzylthio)-N-(2-morpholinoethyl)propan-1-amine H 50mg

(1799787-09-9) |
(=) C,eH,eN,0S; FW: 294.46; clear yellow liq. rN/\L
()

air sensitive, moisture sensitive
Note: U.S. Patent: PCT/US2015/034793.

Technical Note: 1) Ph
1. See 07-3500 (page 52)
07-1425 4,4’-Bis(trifluoromethyl)-2,2’-bipyridine, min. 95% FsC 19
(NEw) (142946-79-0) 59
C,,HgFsN,; FW: 292.17; off-white to light yellow pwdr. X
air sensitive \
Note: Ligand for Photocatalyst Synthesis FsC = ; N/
>N
07-1430 5,5’-Bis(trifluoromethyl)-2,2’-bipyridine, min 97% 19
[NEw) (142946-80-3) 59
C,HgFgN,; FW: 292.17; white pwdr.
air sensitive
Note: Ligand for Photocatalyst Synthesis
07-9500 Diethylenetriamine loaded g 500mg
m cyanuric acid doped porous 29
melamine formaldehyde H 10g
resin, POP, AYRSORB™ P151 T8 N :::O‘ Ny Q\
(2222446-49-1) <N NH
white to yellow solid N N /N\‘(N N\O/HN Z
. —
Note: Organic MOF Analogue; AN~ NSO N HNC N e N
Sold in collaboration with xu he 7 2
2
framergy for research purposes NH NYN
. . ' only. Patents: US 9,409,116 B2. HN N H\ﬁN } HINHz
echnical Note: and ‘N
1. Porous organic polymers are potential Na - S
candidates as materials for CO, capture \’@ HoN
owing to their structural flexibility, high 55
surface area, and high stability.'2 %
2. These materials have potential uses in areas
such as sorbents for gas (hydrogen, methane and carbon dioxide) capture and storage, and catalysis.3
References:
1. Polymer, 2017, 126, 303-307.
2. Sci. China Chem., 2017, 60, 1007-1014.
3. Progress in Polymer Science, 2012, 37, 530-563.
07-1415 2-(2,4-Difluorophenyl)-5-fluoropyridine, min 95% 19
(NEw) (1426047-01-9) 59
C,HsF3N; FW: 209.16 ; off-white solid
air sensitive
Note: Ligand for Photocatalyst Synthesis
07-1420 2-(2,4-Difluorophenyl)pyridine, min. 97% (391604-55-0) E NZ 19
(vew) C,H,F,N; FW: 191.17; white solid 59
air sensitive X

Note: Ligand for Photocatalyst Synthesis
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NITROGEN (Compounds)
07-0680 N,N-Dimethylacrylamide, 99% (stabilized with Me 25g
m 500 ppm monomethyl ether hydroquinone) (2680-03-7) ‘ 100g
CH,CHCON(CH_),; colorless lig.; b.p. 80-81C @ N\
20mmHg; d. 0.962 CHA{ Me
light sensitive, (store cold)
Note: contains 500 ppm monomethyl ether (e}
hydroquinone as inhibitor

07-3515 N1,N1-Dimethyl-N2-[2-(phenylthio)ethyl]ethane-1,2- s NMe 100mg
D diamine (1179900-47-0) PN T
C,,H,N,S; FW: 224.37; clear yellow liq. H
air sensitive, moisture sensitive
Note: U.S. Patent: PCT/US2015/034793.
Technical Note:
1. See 07-3500 (page 52)
07-1410 2-(4-Fluorophenyl)-5-methylpyridine, min. 97% P Me 19
(85237-65-6) N 59
C,,H,,FN; FW: 187.07; off white pwdr. ™
air sensitive
Note: Ligand for Photocatalyst Synthesis F
07-3520 2-(Methylthio)-N-(2-morpholinoethyl)ethan-1-amine H 100mg
(1342746-15-9) |
m C,H,N,OS; FW: 204.33; clear colorless liq. (\N/\
air sensitive, moisture sensitive N S\M e
Note: U.S. Patent: PCT/US2015/034793. [ j
Technical Note: o
1. See 07-3500 (page 52)
07-3500 2-Morpholino-N-[2-(phenylthio)ethyl]lethan-1-amine H 100mg
(1179894-18-8) !
=) C,,H,,N,OS; FW: 266.40; clear yellow lig. hN/H
air sensitive, moisture sensitive N S\Ph
Note: U.S. Patent: PCT/US2015/034793. [ j
Technical Notes:
1. Ligand for Ru or Ir-catalyzed hydrogenation of carbonyl functionalities.
2. Ligand for Ru or Ir-catalyzed hydrogenation of select aromatic ketones.
0 [Ru]/L or [Ru)/L OH
F}/K + Hp F}/k Tech. Note (1)
OMe OMe
Fr NaOMe, MeOH, 40°C, Fe Ref. (1-3)
24h
o OH
R+ Hy [RulL or {iryL o Tech. Note (2)
1 -
R NaOMe, MeOH, 40°C R ! Ref. (13)
References:
1. Organometallics 2015, 34, 4464.
2. Patent No. WO 2015191505 A1 (2015).
3. Patent No. US 20170088571 A1 (2017).
07-3505 3-Morpholino-N-(2-(phenylthio)ethyl)propan-1- H 100mg
amine (1500636-48-5) !
= C,sH,,N,OS; FW: 280.43; clear yellow lig. J/\N/\
air sensitive, moisture sensitive (\N S\Ph
Note: U.S. Patent: PCT/US2015/034793.

Technical Note: O\)

1. See 07-3500 (page 52)
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NITROGEN (Compounds)

07-3525 2-Morpholino-N-(thiophen-2-ylmethyl)ethan-1-amine H 100mg
(775293-39-5) !
(=) C,H,:N,0S; FW: 226.34; clear dark yellow lig. & N/\?
air sensitive, moisture sensitive N S
Note: U.S. Patent: PCT/US2015/034793. [ j
Technical Note:
1. See 07-3500 (page 52) Y
07-3510 2-(Phenylthio)-N-[2-(pyrrolidin-1-yl)ethyl]lethan-1- 100mg
[NEw) amine (1494801-76-1)

Technical Note:

C,,H,,N,S; FW: 250.40; clear yellow lig.
air sensitive, moisture sensitive
Note: U.S. Patent: PCT/US2015/034793.

1. See 07-3500 (page 52)

OXYGEN (Compounds)

-~

N

O

H
N/ﬁ
S.

Ph

08-1090 (R)-3,3’-Bis([1,1’-biphenyl]-4-yl)-[1,1’-binaphthalene]-
(NEw) 2,2’-diol, 98% (99% ee) (215433-52-6)
C,,H,,0,; FW: 590.72; white to light yellow pwdr.
44" 302
Note: Sold in collaboration with Daicel for research
purposes only.
08-0460 (S)-6,6’-Bis([1,1’-biphenyl]-4-yl)-2,2’,3,3’-tetrahydro- 10mg
m 1,1’-spirobi[1H-indene]-7,7’-diol, 98% (99% ee)
(1258327-00-2)
C,,H;,0,; FW: 556.71; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
08-1040 (R)-3-3’-Bis[3,5-bis(methyl)phenyl]-1,1’-bi-2-naphthol, CHs 100mg
[NEw) 98% (99% ee) (215433-51-5)
Cy6H300,; FW: 494.63; white to light yellow pwdr. O
Note: Sold in collaboration with Daicel for research ‘O CHs
purposes only. OH
OH
OO O CHs
CHg
08-1041 (S)-3-3’-Bis[3,5-bis(methyl)phenyl]-1,1’-bi-2-naphthol, 98% (99% ee) 100mg
(NEw) (435327-17-6)
C.H,,0,; FW: 494.63; white to light yellow pwdr.
36" 302
Note: Sold in collaboration with Daicel for research purposes only.
08-0441 (R)-6,6’-Bis4-(1,1-dimethylethyl)phenyl)-2,2’,3,3’-tetrahydro- 50mg
[NEw) 1,1’-spirobi[1H-indene]-7,7’-diol, 98% (99% ee)

C,,H,,0,; FW: 516.73; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
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OXYGEN (Compounds)

08-0440 (S)-6,6’-Bis4-(1,1-dimethylethyl)phenyl)-2,2’,3,3’-tetrahydro-1,1’- 50mg
m spirobi[1H-indene]-7,7’-diol, 98% (99% ee)
C,;H,,0,; FW: 516.73; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
08-0470 (R)-6,6’-Bis(3,5-dimethylphenyl)-2,2’,3,3’-tetrahydro-1,1’- 50mg
INEW) spirobi[1H-indene]-7,7’-diol, 98% (99% ee) (930784-56-8)
C,;H,,0,; FW: 460.61; white to light-yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
08-0471 (S)-6,6’-Bis(3,5-dimethylphenyl)-2,2’,3,3’-tetrahydro-1,1’-spirobi[1H- 50mg
[NEW) indene]-7,7’-diol, 98% (99% ee)
C,;H,,0,; FW: 460.61; white to light-yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
08-1080 (S)-3,3’-Bis[4-(2-naphthalenyl)phenyl]-[1,1’-binaphtha- 25mg
[NEW) lene]-2,2’-diol, 95% (99% ee) (309934-87-0)
Cs,H3,0,; FW: 690.84; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
08-1030 (R)-3,3’-Bis(phenyl)-1,1’-bi-2-naphthol, 98% (99% ee) 100mg
[NEW) (75684-93-4)
C,,H,,0,; FW: 438.53; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
08-1031 (S)-3,3’-Bis(phenyl)-1,1’-bi-2-naphthol, 98% (99% ee) (102490-05-1) 100mg
[NEW) C,,H,,0,; FW: 438.53; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
08-2520 (R)-2,2’-Dihydroxy-a,a,a’,a’-tetraphenyl-[1,1’- Ph 50mg
m binaphthalene]-3,3’-dimethanol, 95% (99% ee) N OH
(336185-31-0) ‘ Ph
C,6H,,0,; FW: 650.76; white to light-yellow pwdr. OH
Note: Sold in collaboration with Daicel for research OH
purposes only.
CL
OH
Ph
08-2521 (S)-2,2’-Dihydroxy-a,a,a’,a’-tetraphenyl-[1,1’-binaphthalene]-3,3’- 50mg
(NEW) dimethanol, 98% (99% ee) (309269-73-6)
CsH3,0,; FW: 650.76; white to light-yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
08-1021 (18)-3,3’-Dimethyl-[1,1’-binaphthalene]-2,2’-diol, 95% (99% ee) 100mg
[NEW) (55515-99-6)
C,,H,30,; FW: 314.38; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
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OXYGEN (Compounds)

08-1020 (1R)-3,3’-Dimethyl-[1,1’-binaphthalene]-2,2’-diol, 98% 100mg
(NEw) (99% ee) (55515-98-5)
C,,H,s0,; FW: 314.38; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
08-1070 (R)-[1,3:1",17:3”,1”-Quaternaphthalene]-2’,2”-diol, 98% 100mg
(NEw) (99% ee) (851615-07-1)
C,oH,0,; FW: 538.65; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
08-1071 (S)-[1,3’:1°,17:3”,1"”"-Quaternaphthalene]-2’,2”-diol, 98% (99% ee) 100mg
(NEw) (863659-88-5)
C,oH,0,; FW: 538.65; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
08-1060 (R)-[2,3:1°,1”:3”,2"”-Quaternaphthalene]-2’,2”-diol, 98% 100mg
[NEw) (99% ee) (215433-53-7)
C,oH,0,; FW: 538.65; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
08-1061 (S)-[2,3’:1°,17:3”,2"’-Quaternaphthalene]-2’,2”-diol, 98% (99% ee) 100mg
(NEw) (863659-89-6)
C,H,0,; FW: 538.65; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
08-0450 (R)-2,2’,3,3’-Tetrahydro-6,6’-di(1-naphthalenyl)-1,1’- 10mg
(NEw) spirobi[1H-indene]-7,7’-diol, 98% (99% ee) (1292849-40-1)
C,,H,0,; FW: 504.63; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
08-0451 (S)-2,2’,3,3’-Tetrahydro-6,6’-di(1-naphthalenyl)-1,1’-spirobi[1H-indene]-7,7’- 10mg
[NEw) diol, 98% (99% ee) (1258327-02-4)

C,,H,0,; FW: 504.63; white to light yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
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OXYGEN (Compounds)

08-8025 (R)-2,2’,3,3’-Tetrahydro-6,6’-di-9-phenanthrenyl- 10mg
m 1,1’-spirobi[1H-indene]-7,7’-diol, 98% (99% ee)
(1372719-96-4)
C,sH;,0,; FW: 604.73; white to light-yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.

08-8026 (S)- 2,2°,3,3’-Tetrahydro-6,6’-di-9-phenanthrenyl-1,1’-spirobi[ 1H- 10mg
[NEW) indene]-7,7’-diol, 98% (99% ee)
C,sH;,0,; FW: 604.73; white to light-yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
08-2066 (S)-2,2’,3,3’-Tetrahydro-1,1’-spirobi[indene]-7,7’-diol, 98% 250mg
INEW) (99% ee) (223259-63-0)
C,H,;0,; FW: 252.31; white to light yellow pwdr. OH
Note: Sold in collaboration with Daicel for research purposes only. E OH

PHOSPHORUS (Compounds)

15-0312 (R)-[1,1°-Binaphthalene]-2,2’-diylbis[1,1-diphenyl-1,1’- o
m phosphine oxide], 98% (99% ee) (94041-16-4) OO ;:';—Ph
C,,H,,0,P,; FW: 654.69; white to light-yellow pwdr. “Ph
Note: Sold in collaboration with Daicel for research _Ph
purposes only. OO Pipn
(0]
15-0313 (S)-[1,1’-Binaphthalene]-2,2’-diylbis[1,1-diphenyl-1,1’-phosphine oxide], 98% 19
(NEW ) (99% ee) (94041-18-6)
C,,H,,0,P,; FW: 654.69; white to light-yellow pwdr.
Note: Sold in collaboration with Daicel for research
purposes only.
15-0392 (11bR)-2,6-Bis[4-(tert-butyl)phenyl]-8,9,10,11,12,13,14,15- +-Bu 50mg

m octahydro-4-hydroxy-4-oxide-dinaphtho[2,1-d:1’,2’-f]
[1,3,2]dioxaphosphepin, 98% (1569807-27-7)
C,H,s0,P; FW: 620.8; white to light-yellow pwdr.

15-0568 (11bS)-2,6-Bis[4-(tert-butyl)phenyl]-8,9,10,11,12,13,14,15-octahydro-4-hydroxy- 50mg
m 4-oxide-dinaphtho[2,1-d:1’,2’-f][1,3,2]dioxaphosphepin, 98%
C,H,s0,P; FW: 620.8; white to light-yellow pwdr.

15-0418 (11bR)-2,6-Bis([1,1’-biphenyl]-4-yl)-8,9,10,11,12,13,14,
m 15-octahydro-4-hydroxy-4-oxide-dinaphtho[2,1-d:1°,2’-f]
[1,3,2]dioxaphosphepin, 98% (99% ee) (861909-35-5)
C,,H,,0,P; FW: 660.7; white to light-yellow pwdr.

50mg
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PHOSPHORUS (Compounds)

15-0422 (11bS)-2,6-Bis([1,1’-biphenyl]-4-y1)-8,9,10,11,12,13,14,15-octahydro-4-hydroxy-4- 50mg
m oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
C,,H,,0,P; FW: 660.7; white to light-yellow pwdr.
4471374
15-0554 (11bR)-2,6-Bis[3,5-bis(1,1-dimethylethyl)-4-methoxy- 50mg
m phenyl]-4-hydroxy-4-oxide-dinaphtho[2,1-d:1’,2’-f][1,3,2]
dioxaphosphepin, 98% (99% ee) (957790-93-1)
Cy,Hs;04P; FW: 785.0; white to light-yellow pwdr.
15-0352 (11bS)-2,6-Bis[3,5-bis(1,1-dimethylethyl)-4-methoxyphenyl]-4-hydroxy-4-oxide- 50mg
m dinaphtho[2,1-d:1’,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
CyoHs,O,P; FW: 785.0; white to light-yellow pwdr.
15-0532 (11aR)-3,7-Bis[3,5-bis(tert-butyl)-4-methoxyphenyl]- 50mg
m 10,11,12,13-tetrahydro-5-hydroxy-5-oxide-diindeno[7,1-
de:1’,7’-fg][1,3,2]dioxaphosphocin, 98% (99% ee)
C,;H5004P; FW: 750.9; white to light-yellow pwdr.
15-0534 (11a8)-3,7-Bis[3,5-bis(tert-butyl)-4-methoxyphenyl]-10,11,12,13-tetrahydro-5-hy- 50mg
m droxy-5-oxide-diindeno[7,1-de:1’,7’-fg][1,3,2]dioxaphosphocin, 98% (99% ee)
; : .9; white to light-yellow pwdr.
C,;Hs04P; FW: 750.9; whi light-yell d
15-0368 (11bR)-2,6-Bis(4-chlorophenyl)-4-hydroxy-4-oxide- 50mg
(NEw) dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98%
(99% ee) (922711-71-5)
C,,H,,Cl,0,P; FW: 569.4; white to light-yellow pwdr.
15-0372 (11bS)-2,6-Bis(4-chlorophenyl)-4-hydroxy-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2] 50mg
m dioxaphosphepin, 98% (99% ee)
C,,H,,Cl,0,P; FW: 569.4; white to light-yellow pwdr.
15-0384 (11bR)-2,6-Bis(4-chlorophenyl)-8,9,10,11,12,13,14,15- 50mg
m octahydro-4-hydroxy-4-oxide-dinaphtho[2,1-d:1°,2’-f]
[1,3,2]dioxaphosphepin, 98% (99% ee) (9715038-16-3)
C,,H,,Cl,0,P; FW: 577 .4; white to light-yellow pwdr.
15-0386 (11bS)-2,6-Bis(4-chlorophenyl)-8,9,10,11,12,13,14,15-octahydro-4-hydroxy-4- 50mg

m oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
C,,H,,Cl,0,P; FW: 577.4; off-white pwdr.
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PHOSPHORUS (Compounds)

15-0362 (11bR)-2,6-Bis(3,5-dichlorophenyl)-4-hydroxy-4- 50mg
oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin,
D ide-dinaphtho[2,1-d:1°,2’-f][1,3,2]di hosphepi
95% (99% ee) (1191451-24-7)
C,,H,,Cl,0,P; FW: 638.3; white to light-yellow pwdr.
15-0366 (11bS)-2,6-Bis(3,5-dichlorophenyl)-4-hydroxy-4-oxide-dinaphtho[2,1-d:1’,2’f] 50mg
[NEW) [1,3,2]dioxaphosphepin, 98% (99% ee) (1374030-20-2)
C,,H,,Cl,0,P; FW: 638.3; white to light-yellow pwdr.
15-0514 (11aR)-3,7-Bis(3,5-dichlorophenyl)-10,11,12,13- 50mg
m tetrahydro-5-hydroxy-5-oxide-diindeno[7,1-de:1°,7’-
fgl[1,3,2]dioxaphosphocin, 98% (99% ee)
C,H,,Cl,O,P; FW: 604.2; white to light-yellow pwdr.
15-0516 (11aS)-3,7-Bis(3,5-dichlorophenyl)-10,11,12,13-tetrahydro-5-hydroxy-5-oxide- 50mg
INEW) diindeno[7,1-de:1°,7°-fg][1,3,2]dioxaphosphocin, 98% (99% ee)
C,H,,Cl,0,P; FW: 604.2; white to light-yellow pwdr.
15-0342 (11bS)-2,6-Bis[4-(1,1-dimethylethyl)phenyl]-4- 50mg

m hydroxy-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]
dioxaphosphepin, 98%, (99% ee) (1217901-32-0)
C,H;;,0,P; FW: 612.7; white to light yellow pwdr.
Technical Note:
1. Epoxidation: A highly active and enantioselective ion-

pair epoxidation catalyst, consisting of an achiral Mn-salen

complex and a chiral phosphate counteranion, mediates the

epoxidization of a wide range of alkenes with high yields and

enantioselectivities.

flf'A\ Catalyst (5 mmol%) @\((COOPr Tech. Note (1)
Wcoopr PhIO (1.2 equiv) % 5 Ref. (1)
CgHe, RT, 2h
98:2e.r.
References:
1.  Angew. Chem. Int. Ed., 2010, 49, 628-631.
15-0494 (11aR)-3,7-Bis(4-methoxyphenyl)-10,11,12,13- 50mg
m tetrahydro-5-hydroxy-5-oxide-diindeno[7,1-de:1°,7°-

fgl[1,3,2]dioxaphosphocin, 98% (99% ee)
C,,H,,0,P; FW: 526.5; white to light-yellow pwdr.

15-0508 (11a8)-3,7-Bis(4-methoxyphenyl)-10,11,12,13-tetrahydro-5-hydroxy-5-oxide- 50mg

m diindeno[7,1-de:1°,7°-fg][1,3,2]dioxaphosphocin, 98% (99% ee)
C,,H,,0,P; FW: 526.5; white to light-yellow pwdr.
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PHOSPHORUS (Compounds)

15-0388 (11bR)-2,6-Bis[4-(2-naphthalenyl)phenyl]- 50mg
m 8,9,10,11,12,13,14,15-octahydro-4-hydroxy-4-oxide-
dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98%
(99% ee)
C;,H,,0,P; FW: 760.9; white to light-yellow pwdr.
15-0390 (11bS)-2,6-Bis[4-(2-naphthalenyl)phenyl]-8,9,10,11,12,13,14,15-octahydro-4- 50mg
m hydroxy-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
C,,H,,0,P; FW: 760.9; white to light-yellow pwdr.
15-0546 (11aR)-3,7-Bis[4-(2-naphthalenyl)phenyl]-10,11,12,13- 50mg
@ tetrahydro-5-hydroxy-diindeno[7,1-de:1’,7’fg][1,3,2]
dioxaphosphocin, 98% (99% ee)
C,oH;s0,P; FW: 718.8; white to light-yellow pwdr.
15-0548 (11a8S)-3,7-Bis[4-(2-naphthalenyl)phenyl]-10,11,12,13-tetrahydro-5-hydroxy- 50mg
m diindeno[7,1-de:1’,7°-fg][1,3,2]dioxaphosphocin, 98% (99% ee)
C,oH;350,P; FW: 718.8; white to light-yellow pwdr.
15-0576 (11aR)-3,7-Bis(4-nitrophenyl)-10,11,12,13-tetrahydro- 50mg
m 5-hydroxy-5-oxide-diindeno[7,1-de:1°,7’-fg][1,3,2]
dioxaphosphocin, 95% (99% ee) (1352810-37-7)
C,oH,N,O4P; FW: 556.5; white to light-yellow pwdr.
15-0512 (11a8)-3,7-Bis(4-nitrophenyl)-10,11,12,13-tetrahydro-5-hydroxy-5-oxide- 50mg
m diindeno[7,1-de:1’,7’-fg][1,3,2]dioxaphosphocin, 98% (99% ee) (1412439-84-9)
C,oH,N,O-P; FW: 556.5; white to light-yellow pwdr.
15-0526 (11aR)-3,7-Bis([1,1’:3’,1”-terphenyl]-5’-y1)-10,11,12,13- 50mg
m tetrahydro-5-hydroxy-5-oxide-diindeno[7,1-de:1°,7’-fg]
[1,3,2]dioxaphosphocin, 98% (99% ee) (1352810-38-8)
Cy;H;,0,P; FW: 770.8; white to light-yellow pwdr.
15-0530 (11a8)-)-3,7-Bis([1,1’:3’,1”-terphenyl]-5’-yl)-10,11,12,13-tetrahydro-5-hydroxy-5- 50mg
m oxide-diindeno([7,1-de:1°,7°-fg][1,3,2]dioxaphosphocin, 98% (99% ee)
Cy3H30,P; FW: 770.8; white to light-yellow pwdr.
15-0484 (11aR)-3,7-Bis(4-(trifluoromethyl)phenyl)-10,11,12,13- 50mg
m tetrahydro-5-hydroxy-5-oxide-diindeno[7,1-de:1°,7’-fg]
[1,3,2]dioxaphosphocin, 98% (99% ee)
C,,H,,FsO,P; FW: 602.5; white to light-yellow pwdr.
15-0492 (11a8)-3,7-Bis(4-(trifluoromethyl)phenyl)-10,11,12,13-tetrahydro-5-hydroxy-5- 50mg

m oxide-diindeno[7,1-de:1°,7’-fg][1,3,2]dioxaphosphocin, 98% (99% ee)
C,,H,F;O,P; FW: 602.5; white to light-yellow pwdr.
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PHOSPHORUS (Compounds)

15-0538 (11aR)-3,7-Bis(2,4,6-trimethylphenyl)-10,11,12,13- 50mg
m tetrahydro-5-hydroxy-5-oxide-diindeno[7,1-de:1°,7’-fg]
[1,3,2]dioxaphosphocin, 98% (99% ee) (1801196-27-9)
C,5H450,P; FW: 550.6; white to brown pwdr.
- aS)-)-3,7-Bis(2,4,6-trimet| enyl)-10,11,12,13- m
15-0544 (11aS)-)-3,7-Bis(2,4,6-trimethylphenyl)-10,11,12,13 50mg
m tetrahydro-5-hydroxy-5-oxide-diindeno[7,1-de:1°,7’-fg]
[1,3,2]dioxaphosphocin, 98% (99% ee)
C,sH,50,P; FW: 550.6; white to light-yellow pwdr.
- aR)-3,7-Bis(triphenylsilyl)-10,11,12,13-tetrahydro- mg
15-0520 11aR)-3,7-Bis(triphenylsilyl)-10,11,12,13 hyd 50
m 5-hydroxy-5-oxide-diindeno[7,1-de:1’,7’-fg][1,3,2]
dioxaphosphocin, 98% (99% ee) (1372719-94-2)
C,;H,,0,PSi,; FW: 831.1; white to light-yellow pwdr.
15-0524 (11a8)-3,7-Bis(triphenylsilyl)-10,11,12,13-tetrahydro-5-hydroxy-5- 50mg
m oxide-diindeno[7,1-de:1°,7°-fg][1,3,2]dioxaphosphocin, 98% (99%
ee)
Cy3H,30,PSi,; FW: 831.1; white to light-yellow pwdr.
15-0378 (11bR)-2,6-Di-9-anthracenyl-8,9,10,11,12,13,14,15- 50mg
m octahydro-4-hydroxy-4-oxide-dinaphtho[2,1-d:1°,2’-f]
[1,3,2]dioxaphosphepin, 95% (99% ee) (1011465-29-4)
C,gH,;,0,P; FW: 708.8; white to yellow pwdr.
15-0382 (11bS)-2,6-Di-9-anthracenyl-8,9,10,11,12,13,14,15-octahydro-4-hydroxy-4- 50mg

oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
C,¢H,,0,P; FW: 708.8; white to light-yellow pwdr.

15-0870 (11bS)-N-((R)-2,3-dihydro-1H-inden-1-yl)-N-(Di- 100mg
m n-butyl methyl)dinaphtho[2,1-d:1°,2’-f][1,3,2] \ % 500mg

dioxaphosphepin-4-amine OO

C,H,NO,P; FW: 573.70; white solid

air sensitive

Note: Patent: UK1710941.4 = O >—nBu
Technical Note:

1. Ligand used to perform asymmetric, 1,4-addition reactions to
linear conjugated enones to make quaternary centers.

[Cp,ZrHCI] CH,Cl,

o) CuCl (10 mol%), AgOTf (11 mol%) R o Tech. Note (1)
Ligand (10 mol%) 1 ech. Note
N )\)‘\ Ref. (1
i roR Ra TMSCI (5 equiv.) Ry Rs ef- (1)
Et,0, ice bath up to 98% ee
References:

1. Chem. Sci. 2016, 8, 641.
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PHOSPHORUS (Compounds)

15-0552 (11bR)-2,6-Di-9-phenanthrenyl-4-hydroxy-4-oxide- 50mg
m dinaphtho[2,1-d:1’°,2’-f][1,3,2]dioxaphosphepin,
(864943-22-6)
C,sH,00,P; FW: 700.7; white to light-yellow pwdr.
Technical Notes:

1. Hydrogenation: A highly efficient transfer hydrogenation of
benzoxazines, benzothiazines, and benzoxazinones with as low
as 0.01 mol% BINOL phosphate catalyst furnishes the dihydro-2H-
benzoxazines, -benzothiazines, and -benzoxazinones

2. ABrgnsted acid catalyzed cascade transfer hydrogenation provides
direct access to 2-aryl- and 2-alkyl-substituted tetrahydroquinolines
with excellent enantioselectivities under mild conditions and using very low amounts of catalyst.

3. Three-Component Reaction: An asymmetric three-component reaction of diazo compounds and alcohols
with imines catalyzed cooperatively by a rhodium complex and a chiral Bragnsted acid provides a general and
efficient entry to B-amino-a-hydroxyl acid derivatives.

4. Diels-Alder Reaction: A mild, enantioselective Diels-Alder reaction, catalyzed by a chiral magnesium
phosphate species, has been developed for the synthesis of various chiral spirooxindoles.

~r°
PO OHHO s Nj\,.\H

L N,J\R EtO” ) OEt R N R o9809%ee.
R! N s
§=g H @ j\uH Tech. Note (1)
= -1 mol% Ar- 7+ \ Ref. (1
~ OIO 0.01-1mol% ArBNPPA /7 NTVR 00 o (1
w N\ 0._0O
N7 TR
. S
= N'R 9099%ee.
OHyHO
EtWEt H
- N H Tech. Note (2)
i \ H [ " Ref. (2)
NI R Catalyst (1-2 mmol%) ~FOSNTSR
|
R= Alkyl, Aryl H 87-99% e.e.
Ny Arz-y Rhy(OAC)4 (2 mol%) Olézgé\r Arg
+ | T —— "
ACOOM ArCH,OH + H)\Ar CH,Cly,, -20C Tech. Note (3)
3 Catalyst (2 mol%) Arg” "NHAr, Ref. (3)
up to > 90:1 dr, 99%
e.e.
OR?
/< _ catalyst (5-10 mmol%) MeO
2
Et,0, MS 4A RT R Tech. Note (4)
@[N: R30 g it _ N0 Ref. (4)
Boc =TBS or TMS Boc
up to 99% yield Ar= 9-phenanthryl
99% e.e. and 99:1 d.r.
References:

1. Angew. Chem. Int. Ed., 2006, 45, 6751-6755.
2. Angew. Chem. Int. Ed., 2006, 45, 3683-3686.
3. J.Am. Chem. Soc., 2008, 130, 7782-7783.

4.  Angew. Chem. Int. Ed., 2013, 52, 4628-4632.
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15-0860 (11bS)-N-(Diphenylmethyl)-N-
isopropyldinaphtho[2,1-d:1°,2’-f][1,3,2] OO
m dioxaphosphepin-4-amine (1637749-69-9) O,
C,sH1,NO,P; FW: 539.60; white solid O'P

air sensitive
Note: Patents: US20160074852, EP2986375

Technical Notes:

500mg

g
N Ph

1. Ligand used to perform asymmetric 1,4-addition reactions to conjugated enones to form quaternary centers.

2. Asymmetric conjugate addition of alkylzirconium reagents to a a,B-unsaturated lactones.

i I
N ) Cps2ZrHCI, CH;Cly
), [CuNTf,)/Ligand , : )n
R ’ TMSCI, EtO,RT R &

up to 95% ee

ﬁ\
/\R1 + U
In

References:
1.  Angew. Chem. Int. Ed., 2013, 52, 7995.
2. Nature Protoc., 2014, 9, 104.
3. Org. Lett., 2014, 16, 3288.

CpoZrHCI, CH,Clo (6]

[CuNTf,)/Ligand Y n
TMSCI, Et,0,RT R )

up to 93% ee

Tech. Note (1)
Ref. (1,2)

Tech. Note (1)
Ref. (3)

15-6240 (2R,2’R,3R,3'R)-3,3’-Di-tert-butyl-4,4’- OH HO 25mg
bis(2,6-dimethoxyphenyl)-2,2’,3,3’- M 100mg
(NEW tetrahydro-2,2’-bibenzo[d][1,3] P P
oxaphosphole, 97% (>99% ee) o O"tBu tBu’O o
(2R,2’R,3R,3’'R)-Bis-BIDIME Me™ ‘ "Me Me~ “Me

(1884680-48-1)

C,6H,,06P,; FW: 658.70; white xtl.
Note: Sold in collaboration with Zejun for research purposes only.
Patents: ZL2013105048267, CN104558038.

.

Technical Notes:
1. Ligand/Rhodium catalyst for asymmetric hydrogenation of enamides.

2. Ligand/Rhodium catalyst for asymmetric arylboronic reagents addition to aryl ketones

s NHAC  Rhl(nbd)(L)JBF, - NHAC
Rm _Rhl(nbd)(L)IBF, R%;/ I
DCM, Hz T

Tech. Note (1)

Ref. (1)
Q ) [RN(C2H4)oCllo, L HQ R Tech. Note (2)
M+ (ArBO)y ———
AR CsF, MgBr, MTBE AT A" Ref. (23)
References:
1. Angew. Chem., Int. Ed. 2013, 52, 4235.
2. Angew. Chem., Int. Ed. 2016, 55, 4527.
3. Adv. Syn. Cat. 2013, 355, 1297.
15-6245 (2S,2’S,38,3’S)-3,3’-Di-tert-butyl-4,4’-bis(2,6-dimethoxyphenyl)- 25mg
[NEW) 2,2’,3,3’-tetrahydro-2,2’-bibenzo[d][1,3]oxaphosphole, 97% (>99% ee) 100mg

(28,2’S,38,3’S)-Bis-BIDIME (1435940-21-8)
C,eH,,O6P,; FW: 658.70; white xtl.
Note: Sold in collaboration with Zejun for research purposes only.

Patents: ZL2013105048267, CN104558038.
Technical Note:

1. See 15-6240 (page 62)
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15-6250 (2R,2’R,3R,3’R)-3,3’-Di-tert-butyl-4,4’-dimethoxy OHHO
-2,2°,3,3’-tetrahydro-2,2’-bibenzo[d][1,3]oxa- H\
m phosphole, 97% (>99% ee) P P
(2R,2’R,3R,3’R)-MeO-BIBOP (1228758-57-3) “tButBu’
C,,H;,0,P,; FW: 446.46; white pwdr. MeO
Note: Sold in collaboration with Zejun for research
purposes only. Patents: ZL2013105048267, CN104558038.

OMe

25mg
100mg

15-6255 (28,2’S,38,3’S)-3,3’-Di-tert-butyl-4,4’-dimethoxy-2,2’,3,3’-tetrahydro-
[NEw) 2,2’-bibenzo[d][1,3]oxaphosphole, 97% (>99% ee) (2S,2’S,3S,3’S)-
MeO-BIBOP (71202033-19-9)
C,,H;,0,P,; FW: 446.46; white pwdr.
Note: Sold in collaboration with Zejun for research purposes only.
Patents: ZL2013105048267, CN104558038.
Technical Note:
1.  See 15-6250 (page 63)

25mg
100mg

15-6260 (2R,2’R,3R,3’R)-3,3’-Di-tert-butyl-4,4’-diphenyl oHHO

-2,2’,3,3’-tetrahydro-2,2’-bibenzo[d][1,3] >-‘ k
@ oxaphosphole, 97% (>99% ee) p p

(2R,2’R,3R,3’R)-Ph-BIBOP
C,,H4,0,P,; FW: 538.60; light yellow xtl. Ph
air sensitive, light sensitive, moisture sensitive
Note: Sold in collaboration with Zejun for research purposes only.
Patents: ZL2013105048267, CN104558038.

- ]
tBu tBu Ph

Technical Notes:
1. Ligand/Rhodium catalyst for asymmetric hydrogenation of enamides.
2. Ligand/Rhodium catalyst for asymmetric arylboronic reagents addition to aryl ketones

25mg
100mg

@A\(NHAC RRA)UIBFs @ﬁMNHAc Toch. Note (1)
R _
DCM, H, Ref. (1)

o}
P +  (A'BO) [Rh(C2Hq)oLllo, L HC}\R | ;e(;h_zN;te (@)
A" R CsF, MgBro, MTBE ~ Ar™ A ef. (2,3)
References:
1. Angew. Chem., Int. Ed. 2013, 52, 4235.
2. Angew. Chem., Int. Ed. 2016, 55, 4527.
3. Adv. Syn. Cat.2013, 355, 1297.
15-6265 (28,2’S,38,3’S)-3,3’-Di-tert-butyl-4,4’-diphenyl-2,2’,3,3’-tetrahydro- 25mg
(NEw) 2,2’-bibenzo[d][1,3]oxaphosphole, 97% (>99% ee) (2S,2’S,3S,3’S)- 100mg
Ph-BIBOP (1202033-21-3)
C,,H350,P,; light yellow xtl.
air sensitive
Note: Sold in collaboration with Zejun for research purposes only.
Patents: ZL2013105048267, CN104558038.
Technical Note:
1.  See 15-6260 (page 63)
15-6330 racemic-Di-tert-butyl(3-(tert-butyl)-4- o tBu 100mg
[NEw) (dimethylamino)-2,3-dihydrobenzo[d][1,3] P/:O 500mg
oxaphosphol-2-yl)phosphine oxide, 97% \
(1788085-47-1) P,  tBu
C,,H;,NO,P,; FW: 397.48; white pwdr. N tBu
air sensitive Me” “Me

Note: Sold in collaboration with Zejun for research
purposes only. Patents: ZL2013105048267,
CN104558038.

Technical Notes:

1. Ligand/palladium catalyst for aryl-alkyl Suzuki-Miyaura cross-coupling reactions with ArBr.
2. Ligand/palladium catalyst for aryl-alkyl Suzuki-Miyaura cross-coupling reactions with ArOTf.
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PHOSPHORUS (Compounds)

15-6330 racemic-Di-tert-butyl(3-(tert-butyl)-4-(dimethylamino)-2,3-dihydrobenzo[d][1,3]
(continued) oxaphosphol-2-yl)phosphine oxide, 97% (1788085-47-1)

R\ HO, [Pd(cinnamyl)Cll2 R/ Tech. Note (1)
QBr + HO’BA< _ Ligand <®_< Ref. (1)

K3POy, toluene

R4 HO [Pd(cinnamyl)Cl]>
@OTf + B Ligand RZ Tech. Note (2)
_ HO — ¢ Ref. (2)
K3POy, toluene —
References:
1. Angew. Chem., Int. Ed. 2015, 54, 3792-3796
2. Org. Biomol. Chem. DOI: 10.1039/c70b0253

15-6325 racemic-Di-tert-butyl(3-(tert-butyl)-4-methoxy-2,3- o) tBu 100mg
m dihydrobenzo[d][1,3]oxaphosphol-2-yl)phosphine '---P/ZO 500mg
oxide, 97% (1788085-46-0) P \tBu
C,H,,04P,; FW: 384.43; white xtl. \tBu
air sensitive O

Note: Sold in collaboration with Zejun for

research purposes only.

Patents: ZL2013105048267, CN104558038.
Technical Notes:

1. Ligand/palladium catalyst for aryl-alkyl Suzuki-Miyaura cross-coupling reactions with ArBr.
2. Ligand/palladium catalyst for aryl-alkyl Suzuki-Miyaura cross-coupling reactions with ArOTf.

R HO Pd(OAc)»
), 'n - Tech. Note (1)
@Br " HO’B_<] —tgand R@—{]) n Ref. (1)

K3POQy, toluene

R\ HO, [Pd(cinnamyl)Cl], R/ Tech. Note (1)
QBr + HO'BA< _ Ligand <i®—< Ref. (2)

K3PQy, toluene

R HO [Pd(cinnamyl)Cl]>

@OTf + B Ligand RZ N\ Tech. Note (2)
_ HO S E——— & Ref. (3)

K3PQy, toluene —
References:

1. Org. Chem. Front. 2014, 1, 225-229
2. Angew. Chem., Int. Ed. 2015, 54, 3792-3796
3. Org. Biomol. Chem. DOI: 10.1039/c70b0253

15-6275 (2R,2’R,3R,3’R)-3,3’-Di-tert-butyl-2,2’,3,3’ O HHO 25mg
m -tetrahydro-2,2’-bibenzo[d][1,3]Joxaphosphole, >>‘ 3< 100mg
97% (>99% ee) (2R,2'R,3R,3'R)-BIBOP

(1610785-35-7) P, AP
C,,H,,0,P,; FW: 386.40; white pwadr. tBu tBu
air sensitive

Note: Sold in collaboration with Zejun for research purposes only.

Patents: ZL2013105048267, CN104558038.

Technical Notes:

Ligand/Rhodium catalyst for asymmetric hydrogenation of enamides.
Ligand/Rhodium catalyst for asymmetric arylboronic reagents addition to aryl ketones
Ligand/Copper catalyst for asymmetric addition.

Ligand/Rhodium catalyst for asymmetric hydrogenation.

Ligand/Rhodium catalyst for asymmetric hydroformylation.

. mNHAc RRl(0b)LIBF,_ R@ﬁ"““‘“ Tech. Note (1)
A DCM, H, Rt (1)

gD~
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PHOSPHORUS (Compounds)

15-6275 (2R,2'R,3R,3’R)-3,3’-Di-tert-butyl-2,2’,3,3’-tetrahydro-2,2’-bibenzo[d][1,3]oxaphosphole, 97%
(continued)  (>99% ee) (2R,2’R,3R,3’R)-BIBOP (1610785-35-7)

NHAc [Rh(COD)»BF4, L NHAc Tech. Note (2)
Ar X Ar Ref. (2)
i (0] Tech. Note (3)
ech. Note
(ML o8 fwb f TS Foch.
s ——TMS Ar
' " R R"
R R Rh{(nbd)(L)]BF4
Tech. Note (4)
| Ref. (4)
R Ha R
R1 Rh(acac)CO./L Ry, ,CHO Tech. Note (5)
Rs CO/M, Ry~ “CHg Ref. (5)
References:
1. Angew. Chem., Int. Ed. 2013, 52, 4235.
2. Org. Process Res. Dev., 2013, 17, 1061.
3. J.Am. Chem. Soc. 2010, 132, 7600.
4. Org. Lett. 2010, 12, 176.
5.  Org. Lett. 2016, 18, 3346.
15-6270 (28,2’S,38,3’S)-3,3’-Di-tert-butyl-2,2’,3,3’-tetrahydro-2,2’-bibenzo[d][1,3] 25mg
[NEw) oxaphosphole, 97% (>99% ee) (2S,2’S,3S,3’S)-BIBOP (71202033-17-7) 100mg
C,,H,;0,P,; FW: 386.40; white pwdr.
air sensitive
Note: Sold in collaboration with Zejun for research purposes only.
Patents: ZL2013105048267, CN104558038.
15-0344 (11bR)-4-Hydroxy-2,6-bis(4-nitrophenyl)-4-oxide-di- NO, 50mg

m naphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98%,
(99% ee) (695162-89-1)
C4,H,N,O,P; FW: 590.5; white to yellow pwdr.
Technical Notes: o

1. Mannich Reaction: The Mannich-type reaction of ketene silyl acetals O" OH
with aldimines proceeded highly enantioselectively to afford the syn
isomer of B-aminoesters 3 with up to 96 % ee under the influence of
the catalyst.

2. Mannich-type reaction of ketene silyl acetals with aldimines
proceeded catalytically by means of a phosphoric acid diester with good diastereoselectivity and high
enantioselectivity (up to 96% ee). The highest enantioselectivity was achieved by the phosphoric acid diester
bearing 4-nitrophenyl groups on the 3,3’-positions of BINOL.

3. Self-Coupling Reaction: The enantioselective BINOL-phosphate catalyzed formation of a quaternary carbon
center, bearing a N-atom has been achieved through the self-coupling reaction of enamides

4. Hydrocyanation: A first organocatalytic enantioselective route was developed for the conversion of readily
prepared and air stable aliphatic hydrazones to synthetically valuable a-hydrazinonitriles.

5. See 15-1386.

HO
‘ = OTMS Catalyst érNH
- : Tech. Note (1)
4 H%ORS R‘VKORs Ref. (1
i I i ef. (1)
R1
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PHOSPHORUS (Compounds)

15-0344 (11bR)-4-Hydroxy-2,6-bis(4-nitrophenyl)-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]
(continued) dioxaphosphepin, 98%, (99% ee) (695162-89-1)

AN
. OH OTMS  Catalyst <HP 66 D ArNHO
| + L

AN 7 OMe - owe Tech. Note (2)

] PR high e.e. Ref. (2)
Ph ‘
MeO OoT™

Zwitterionic TS in dicoordination pathway

% Arl O
Catalyst (0.1 equiv, * +
2 b CAASLOI e a - ( NHGOR! HsO" R100Hr\?(Me\A]//r Tech. Note (3)
1
Ar toluene, RT R'OCHN Me ar up to 83% yield Ref. (3)

up to >99% e.e.

H NO: Catalyst (5 mol%) /W/NOZ
Iy TMSCN Nl NH,
N +BUOH (20 mol%)  HN’ HzO* HNE Hol Tech. Note (4)
R™TH CHoClp, -10C  Ne™ R © HooC R Ref. (4)
up to 95% vyield
up to 93% e.e.
References:
1. Angew. Chem. Int. Ed., 2004, 43, 1566-1568.
2. J.Am. Chem. Soc., 2007, 129, 6756-6764.
3.  Chem. Commun., 2008, (38), 4637-4639
4. Org. Lett., 2010, 12, 188-191.

15-0346 (11bS)-4-Hydroxy-2,6-bis(4-nitrophenyl)-4-oxide-dinaphtho[2,1- 50mg
(NEW) d:1°,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee) (878111-16-1)
C,,HsN,OzP; FW: 590.5; white to light yellow pwdr.
15-0348 (11bR)-4-Hydroxy-2,6-bis([1,1°:3’,1”-terphenyl]-5’-yl)-4- 50mg
m oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin,
98% (99% ee) (361342-55-4)
CysH3,0,P; FW: 804.9; white to light yellow pwdr.
15-0404 (11bR)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2, 50mg
[NEW) 6-bis[4-(trifluoromethyl)phenyl]-4-oxide-dinaphthol[2,
1-d:1’,2’f][1,3,2]dioxaphosphepin, 98% (99% ee)
(791616-70-1)
C,,H,,FsO,P; FW: 644.5; white to light yellow pwdr.
15-0406 (11bS)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6-bis[4- 50mg

m (trifluoromethyl)phenyl]-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]
dioxaphosphepin, 98% (99% ee)
C,H,;FsO,P; FW: 644.5; white to light yellow pwdr.
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15-0436 (11bR)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2, 50mg
m 6-bis(3,5-di-tert-butyl-4-methoxyphenyl)-4-oxide-
inaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98%
dinaphtho[2,1-d:1°,2’-f][1,3,2]di hosphepin, 98%
(99% ee)
CyoHgs06P; FW: 793.0; white to light yellow pwdr.
15-0438 (11bS)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6-bis(3,5-di- 50mg
m tert-butyl-4-methoxyphenyl)-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]
dioxaphosphepin, 98% (99% ee)
CyHgs04P; FW: 793.0; white to light yellow pwdr.
15-0408 (11bR)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2, 50mg
(NEw) 6-bis(4-methoxyphenyl)-4-oxide-dinaphtho[2,1-d:1°,2’-f]
[1,3,2]dioxaphosphepin, 98% (99% ee) (1011465-27-2)
C,,H;;,04,P; FW: 568.6; white to light yellow pwdr.
15-0412 (11bS)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6- 50mg
[NEw) bis(4-methoxyphenyl)-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]
dioxaphosphepin, 98% (99% ee)
C,,H;;04,P; FW: 568.6; white to light yellow pwdr.
15-0414 (11bR)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6- NO, 50mg
m bis(4-nitrophenyl)-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]
dioxaphosphepin, 98% (99% ee) (791616-68-7)
C;,H,,N,O,P; FW: 598.5; white to light yellow pwdr. i
OH
N02
15-0416 (11bS)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6-bis(4-nitrophenyl) 50mg
m -4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
C,,H,;N,O,P; FW: 598.5; white to light yellow pwdr.
15-0394 (11bR)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6- 50mg
m bis([1,1°:3’,1”-terphenyl]-5’-yl)-4-oxide-dinaphtho[2,1-
d:1’,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
(1569807-15-3)
CysHys0,P; FW: 812.9; white to light yellow pwdr.
15-0396 (11bS)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6-bis([1,1°:3’,1”-terphenyl]- 50mg
(NEw) 5’-yl)-4-oxide-dinaphtho[2,1-d:1’,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)

(1496637-09-2)
CyH,s0,P; FW: 812.9; white to light yellow pwdr.
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15-0424 (11bR)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2, 50mg
m 6-bis(2,4,6-trimethylphenyl)-4-oxide-dinaphtho[2,
1-d:1’,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
(1011465-23-8)
C,eH,,0,P; FW: 592.7; white to light yellow pwdr.
15-0434 (11bS)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6-bis(2,4,6- 50mg
m trimethylphenyl)-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98%
(99% ee)
CyeH,,O,P; FW: 592.7; white to light yellow pwdr.
15-0376 (11bS)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6-di-9-phenanthrenyl- 50mg
m 4-oxide-dinaphtho[2,1-d:1’,2’-f][1,3,2]dioxaphosphepin, 95% (99% ee)
(1028416-47-8)
C,¢H,,0,P; FW: 708.8; white to light yellow pwdr.
15-0566 (11bR)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6- 50mg
m di-9-phenanthrenyl-4-oxide-dinaphtho[2,1-d:1°,2’-f]
[1,3,2]dioxaphosphepin, 98% (99% ee) (934201-93-1)
C,¢H;,0,P; FW: 708.8; white to light yellow pwdr.
15-0444 (11bR)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2, 50mg
m 6-di-1-pyrenyl-4-oxide-dinaphtho[2,1-d:1’,2’-f][1,3,2]
dioxaphosphepin, 98% (99% ee) (1225195-02-7)
C,,H,,0,P; FW: 756.8; white to light yellow pwdr.
15-0446 (11bS)-8,9,10,11,12,13,14,15-Octahydro-4-hydroxy-2,6-di-1-pyrenyl-4-oxide- 50mg
m dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin, 98% (99% ee)
C,,H,,0,P; FW: 756.8; white to light yellow pwdr.
15-0356 (11bS,11°bS)-2,2’-[Oxybis(methylene)]bis[4-hydroxy-4,4’-dioxide- 50mg
m dinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin], 95% (99% ee)
(1447217-75-5)
C,,H,s0,P,; FW: 738.6; white to light yellow pwdr.
50mg

15-0354 (11bR,11°bR)-2,2’-[Oxybis(methylene)]bis[4-

m hydroxy-4,4’-dioxide-dinaphtho[2,1-d:1°,2’-f][1,3,2] O O Q
dioxaphosphepin], 98% (99% ee) (1022915-09-8) O @ O
C,,H,s0,P,; FW: 738.6; white to light yellow pwdr.
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15-6315 (R)-1-(3~(Tert-butyl)-2,3-dihydrobenzo[d][1,3] 1) 50mg
[NEW) oxaphosphol-4-yl)-2,5-diphenyl-1H-pyrrole, 97% (>99% ee) (;[ > 250mg
(1884457-40-2) P,

C,,H,,NOP; FW: 411.48; light yellow xtl. ‘tBu
Y ensiti Ph—N<_Ph
air sensitive U
Note: Sold in collaboration with Zejun for research purposes
only. Patents: ZL2013105048267, CN104558038.
Technical Notes:

Ligand/palladium catalyst for dearomative cyclization

Ligand/palladium catalyst for cyclization

Ligand/palladium catalyst for Suzuki-Miyaura cross-coupling reactions.

Ligand/nickel catalyst for asymmetric intramolecular/intremolecular reductive cyclization
Ligand/palladium catalyst for asymmetric cyclization

[Pd] R
X Hgand 3 Tech. Note (1)
_—
KoCOgs, toluene Ref. (1-4)
HO o

Br O Pd(OAc)2 O
P(OPh), Ligand CI),O Tech. Note (2)
E—— I Poph Ref. (5)

aRhON~

Al R Pd(OAC); R'R
HO, __ Ligand _ Tech. Note (3)
o (O
R" R
Ni(COD) R R
o i o
o R Ligand g ZH g ;et;h.sNoteM)
NMa R Et,SiH "\ OSiEts GOH ef. (8)
(0] n R" n R
R
SN Pdydbag/Ligand X Tech. Note (5)
+ ABr @ — = o j\ Ar Ref. (9)
R
References:

Angew. Chem., Int. Ed. 2015, 54, 3033
Tetrahedron. 2016. 72, 1782

Chem. Sci., 2017, 8, 6247

J. Am. Chem. Soc. 2017, 139, 6630
Org. Chem. Front. 2015, 2, 1342

Org. Lett. 2012, 14, 2258

J. Am. Chem. Soc., 2014, 136, 570
Angew. Chem., Int. Ed. 2015, 54, 2520
Angew. Chem., Int. Ed. 2016, 55, 5044

OCENOGTRWN =

69 info@strem.com . order@strem.com . technical@strem.com . quotation@strem.com


http://www.strem.com/catalog/v/15-6315/

New Products Since Chemiker XXX No.1 (February 2018)
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15-6285 (2R,3S)-3-(Tert-butyl)-2-(di-tert-butylphosphino)-4- 0o tBu 25mg
m methoxy-2,3-dihydrobenzo[d][1,3]Joxaphosphole, > - IP/ 100mg
97% (>99% ee) (2R,3S)-MeO-POP
C,H,,0,P,; FW: 368.44; light yellow pwdr. P\ tBu
air sensitive tBu
Note: Sold in collaboration with Zejun for research Me/o
purposes only. Patents: ZL2013105048267,
CN104558038.
Technical Note:
1. Ligand/Rhodium catalyst for asymmetric hydrogenation.
) N R "
R \[ Rh[(nbd)(L)]BF4 \E Tech. Note (1)
Ref. (1
R Ho R ef. (1)
References:
1. Org. Lett. 2010, 12, 176
15-6280 (2S,3R)-3-(Tert-butyl)-2-(di-tert-butylphosphino)-4-methoxy-2,3- 25mg
[NEW) dihydrobenzo[d][1,3]Joxaphosphole, 97% (>99% ee) (2S,3R)-MeO-POP 100mg

(1215081-28-9)

C,,H;,0,P,; FW: 368.44; light yellow pwdr.

air sensitive

Note: Sold in collaboration with Zejun for research purposes only.

Patents: ZL2013105048267, CN104558038.
Technical Note:

1. See 15-6285 (page 70)

15-6290 (R)-3-(Tert-butyl)-4-(2,3,5,6-tetrahydrobenzo[1,2-

[NEW) b:5,4-b’]difuran-8-yl)-2,3-dihydrobenzo[d][1,3]
oxaphosphole, 97% (>99% ee) (1835717-07-1)
C,,H,,0,P; FW: 354.39; white pwdr.
air sensitive
Note: Sold in collaboration with Zejun for research
purposes only. Patents: ZL2013105048267,
CN104558038.

50mg
250mg

Technical Notes:

Ligand/palladium catalyst for general Suzuki-Miyaura borylation reactions.

Ligand/palladium catalyst for Cyclization

Ligand/palladium catalyst for general and sterically demanding Suzuki-Miyaura cross-coupling reactions.
Ligand/palladium catalyst for sterically demanding Buchwald-Hartwig amination.

Ligand/palladium catalyst for asymmetric Suzuki-Miyaura cross-coupling reactions.

Ligand/nickel catalyst for asymmetric intramolecular/intremolecular reductive cyclization

Ligand/rhodium catalyst for asymmetric hydroboration

NN =

R HO Pd(OAC)g
Br + \B R Ligand R R Tech. Note (1)
-

Br O Pd(OAc)2

[l
P(OPh Ligand Tech. Note (2)
(OFm)2 e 20 Ref. (2)

OPh

Pd(OAC),

Ligand RZ R Tech. Note (3)
Ref. (3)
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New Products Since Chemiker XXX No.1 (February 2018)

PHOSPHORUS (Compounds)

15-6290 (11bR)-4-Hydroxy-2,6-bis(4-nitrophenyl)-4-oxide-dinaphtho[2,1-d:1°,2’-f][1,3,2]
(continued)  dioxaphosphepin, 98%, (99% ee) (695162-89-1)
, Pd(OAc), ,
R : R R Tech. Note (4)
F}\A}Br . HN Ligand 0(:\>—N Ref. (4)
N Rll el Ru
al R Pd(OAc), R'R
72\ Br  + HO\B —\ Ligand Q O Tech. Note (5)
N Hoo N\ 7 Ref. (5,6)
R" R
Ni(COD) i i
— i
T R Ligand 2 g Z>H g Tech. Note (6)
NMaR Et.SiH «-OSiEt «+OH Ref. (6,7)
o n R n R"
o /<
k HNTY
HN Rhl(iNaBn%)zBF4 : ,90 Tech. Note (7)
NS, (Bping — R Ref. (8)
| o]
R R
References:
1. Angew. Chem., Int. Ed. 2010, 49, 5879-5883
2. Org. Chem. Front. 2015, 2, 1342-1345
3. Chem. Eur. J. 2013, 19, 2261-2265
4. Adv. Syn. Cat. 2011, 353, 533-537
5. Org. Lett. 2012, 14, 2258-2261
6. J.Am. Chem. Soc., 2014, 136, 570-573
7. Angew. Chem., Int. Ed. 2015, 54, 7144-7148
8. Angew. Chem., Int. Ed. 2015, 54, 2520 -2524
9. J.Am. Chem. Soc. 2015, 137, 6746-6749
15-6295 (8)-3~(Tert-butyl)-4-(2,3,5,6-tetrahydrobenzo[1,2-b:5,4-b’]difuran-8- 50mg
m yl)-2,3-dihydrobenzo[d][1,3]oxaphosphole, 97% (>99% ee) 250mg
C,,H,;0,P; FW: 354.39; white pwdr.
air sensitive
Note: Sold in collaboration with Zejun for research purposes only.
Patents: ZL2013105048267, CN104558038.
Technical Note:
1. See 15-6290 (page 70)
15-0574 (11aR)-10,11,12,13-Tetrahydro-5-hydroxy-3,7-bis[2,4,6- 50mg
trisisopropylphenyl]-5-oxide-diindeno[7,1-de:1’,7’-fg
[NEw)
[1,3,2]dioxaphosphocin, 95% (99% ee) (1372719-95-3)
C,;H5,0,P; FW: 718.9; white to light-yellow pwdr.
15-0464 (11aS)-10,11,12,13-Tetrahydro-5-hydroxy-3,7-bis[2,4,6-trisisopropylphenyl]- 50mg
m 5-oxide-diindeno[7,1-de:1°,7°-fg][1,3,2]dioxaphosphocin, 98% (99% ee)

(1258276-28-6)
C,,H;,0,P; FW: 718.9; white to light-yellow pwdr.
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New Products Since Chemiker XXX No.1 (February 2018)

RUTHENIUM (Compounds)

96-0440 Apeiron Ammonium Catalysts Kit
See page 75
96-0420 Apeiron Bulky Catalysts Kit
See page 76
96-0410 Apeiron nitro-Grela Catalysts Kit
See page 77
96-0430 Apeiron Polymerization Catalysts Kit
See page 78
44-0775 Bis(1-(2,6-diethylphenyl)-3,5,5-trimethyl-3- Me Et 100mg
(NEW) phenylpyrrolidin-2-ylidene)(3-phenyl-1H-inden- Me Me 500mg
1-ylidene)ruthenium(ll) dichloride UltraCat N
(2055540-61-7) Ph
Cys1HgCI,N,Ru; FW: 1001.18; burgundy pwdr. Et' pp
air sensitive, (store cold) Ru“‘Cl
Note: Sold in collaboration with Apeiron Synthesis, Inc. c” |
Patent: PCT/IB2016/054486. Et Ny
N Me
Et Me Ph
Me
44-0580 Dichloro[N1,N1-dimethyl-N2-[2-(phenylthio-kS)ethyl]- H 100mg
1,2-ethanediamine-kN1,kN2](tricyclohexylphosphine) \ Cl
m ruthenium(ll) (1839552-39-4) N., Rl -S~Ph
C4oHs;CIL,N,PRUS; FW: 676.77; brown pwdr. 7 1. pC
air sensitive, moisture sensitive JLA CI Y3
Note: U.S. Patent: PCT/US2015/034793. Me Me
Technical Note:
1. See 44-0565 (page 72)
44-0565 Dichloro[N-[2-(phenylthio-kS)ethyl]- 100mg
(NEw ) [4-morpholineethanamine-kNN1,kN1] ‘N, ? S—Ph

Technical Notes:

(tricyclohexylphosphine)ruthenium(ll) (1799787-22-6)
C,,HssCl,N,OPRuUS; FW: 718.81; brown pwdr.

air sensitive, moisture sensitive

Note: U.S. Patent: PCT/US2015/034793.

1. Ruthenium catalyst for hydrogenation of carbonyl functionalities.
2. Ruthenium catalyst for hydrogenation of selected aromatic ketones.

-9
F%OMe +
F

References:

[Ru] Catalyst

H2 F>H\
NaOMe, MeOH, 40°C, -1 ©OMe
F

RQ)LR1 + He
=

24h

[Ru] Catalyst OH

R@R1

NaOMe, MeOH, 40°C

1. Organometallics 2015, 34, 4464.
2. Patent No. WO 2015191505 A1 (2015).
3. Patent No. US 20170088571 A1 (2017).

H

[

[ /CI PCys
Tech. Note (1)
Ref. (1-2)

Tech. Note (2)
Ref. (2-3)
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New Products Since Chemiker XXX No.1 (February 2018)

RUTHENIUM (Compounds)

44-0575 Dichloro[rel-[N2(S)]-N1,N1-dimethyl-N2-[2- /_\ 100mg
m [(R)-phenylthio-kS]ethyl]-1,2-ethanediamine- N S Ph

kKNN1,kN2](triphenylphosphine)ruthenium(ll), [ CH,CI
* ChxLl2
/

compd. with dichloromethane (1799787-31-7) ~pph
CI 3

C4oH3sCIL,N,PRUS-1CH,Cl,-; FW: 658.63; N,
burgundy xtl. Me”
air sensitive, moisture sensitive
Note: U.S. Patent: PCT/US2015/034793.
Technical Note:
1. Ruthenium catalyst for hydrogenation of carbonyl functionalities.

0 [Ru] Catalyst OH
F%OMe + Hp F>H\ Tech. Note (1)
Fe NaOMe, MeOH, 40°C, OMe Ref. (1-2)
24h F
References:

1. Organometallics 2015, 34, 4464.
2. Patent No. WO 2015191505 A1 (2015).

44-0560 Dichloro[rel-[N(S)]-N-[2-[(R)-methylthio-kS] H YaroN 100mg
[NEW) ethyl]-4-morpholineethanamine-kNN4,kN4] N Cl S—Me
(triphenylphosphine)ruthenium(ll) (1799824-01-3) ol
C,,H;;CI,N,OPRuS; FW: 638.59; red xtl. [ /R'U\PPh
air sensitive, moisture sensitive N._ CI 3
Note: U.S. Patent: PCT/US2015/034793. [ j
Technical Note:
1. Ligand for Ru or Ir-catalyzed hydrogenation of carbonyl o)
functionalities.
o [RuUJ/L or [Ru)/L
F% + Hp FYK Tech. Note (1)
FLOMe NaOMe, MeOH, 40°C,  F L O™ Ref. (1-3)
24h
References:
1. Organometallics 2015, 34, 4464.
44-0555 Dichloro[rel-[N(R)]-N-[2-[(R)-(phenylmethyl) H YareN Ph 50mg
[NEw) thio-kS]ethyl]-4-morpholineethanamine-kNN4,kN4] N Cl 5—/
(triphenylphosphine)ruthenium(ll), compd. with RS
dichloromethane (1799787-29-3) /R'U\PPh .
C..H,CL,N,OPRUS-0.5(CH,Cl,); FW: 799.62; red xtl. N__Cl PPhs +CHCl
air sensitive, moisture sensitive [
Note: U.S. Patent: PCT/US2015/034793.
Technical Note: o
1. See 07-3500 (page 52)
44-0550 Dichloro[rel-[N(S)-N-[2-[(R)-phenylthio-kS] 100mg
ethyl]-4-morpholineethanamine-kNN4,kN4]
m (triphenylphosphine)ruthenium(ll) (1799787-13-5) N S Ph
C,,H;,CI,N,OPRuS; FW: 700.66; pink pwdr. [ / , ~PPh
air sensitive, moisture sensitive 3
Note: U.S. Patent: PCT/US2015/034793.
Technical Note:
1. See 07-3500 (page 52) (0]
44-0570 Dichloro[rel-[N(S)]-N-[2-[(R)-phenylthio-kS] H YareN 100mg
m ethyl]-[1-pyrrolidineethanamine-kNN1,kN1] N, (|:|‘\\S—Ph

(triphenylphosphine)ruthenium(ll) (1799787-20-4)
C;,H;,ClL,N,PRUS; FW: 684.67; pink pwdr. E
air sensitive, moisture sensitive

Note: U.S. Patent: PCT/US2015/034793.

Ru
N & PPhs

Technical Note:
1. See 44-0565 (page 72)
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New Products Since Chemiker XXX No.1 (February 2018)

RUTHENIUM (Compounds)

44-0778 (1-(2,6-Diethylphenyl)-3,5,5-trimethyl-3-phenylpyr- Me 100mg
m rolidin-2-ylidene)(2-isopropoxy-5-nitrobenzylidene) Me Et 500mg
ruthenium(ll) dichloride UltraNitroCat (27106819-64-9) Me N—Q
Cy3H,CI,N,O,Ru; FW: 684.66; Green pwdr. Ph
air sensitive, (store cold) Ry Et
Note: Sold in collaboration with Apeiron Synthesis, Inc. /ﬁu,
Patent: PCT/IB2016/054486. cr”
/O@Noz
iPr
96-4450 Ruthenium Photocatalyst Kit

SILICON (Compounds)

See page 84

14-5023 (R)-3,3’-Bis(triphenylsilyl)-5,5’,6,6°,7,7°,8,8’-octahydro-1,1’-bi-2,2’-
[NEW) naphthol, 98% (99% ee) (1041186-22-4)
CysHs00,Si,; FW: 811.17; white to light-yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
14-5024 (S)-3,3’-Bis(triphenylsilyl)-5,5,6,6’,7,7°,8,8’-octahydro-1,1’-bi-2,2’- 50mg
INEW) naphthol, 98% (99% ee)
CysH500,Si,; FW: 811.17; white to light-yellow pwdr.
Note: Sold in collaboration with Daicel for research purposes only.
96-5050 High Surface Area Silica Nanoparticles Kit
See page 79
14-6310 High Surface area Silica nanoparticles, small, particle size ~40-50 nm, 250mg
m surface area ~520 m?/g, (KCC-1 S2) (112945-52-5) 19
SiO,; FW: 60.09; white to beige pwdr.; SA: 520 m2/g; P.Vol. 1.3 cm3/g 59

SULFUR (Compounds)

Note: Diameter: 40-50 nm; This product is under license of patented
Technology from King Abdullah University of Science and Technology —
KAUST. Patent PCT/IB2010/002421.

07-3530 2-(Benzylthio)-N-(2-morpholinoethyl)ethan-1-amine (1799787-08-8)
See page 51

07-3535 3-(Benzylthio)-N-(2-morpholinoethyl)propan-1-amine (1799787-09-9)
See page 51

07-3515 N1,N1-Dimethyl-N2-[2-(phenylthio)ethyl]ethane-1,2-diamine
(1179900-47-0)
See page 52

07-3520 2-(Methylthio)-N-(2-morpholinoethyl)ethan-1-amine (1342746-15-9)
See page 52

07-3500 2-Morpholino-N-[2-(phenylthio)ethyl]lethan-1-amine (1179894-18-8)
See page 52

07-3505 3-Morpholino-N-(2-(phenylthio)ethyl)propan-1-amine (1500636-48-5)
See page 52

07-3525 2-Morpholino-N-(thiophen-2-ylmethyl)ethan-1-amine (775293-39-5)
See page 53

07-3510 2-(Phenylthio)-N-[2-(pyrrolidin-1-yl)ethyl]lethan-1-amine (1494801-76-1)

TITANIUM (Compounds)

22-1155

(NEW ]
HAZ
[

(5SS

See page 53

Titanium(IV) chloride, (99.99+%-Ti) PURATREM (7550-45-0)
Cl,Ti; FW: 189.73; pale yelloq lig.; m.p. -25; b.p. 136; d. 1.726
air sensitive, moisture sensitive
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New Products Since Chemiker XXX No.1 (February 2018)

KITS - Apeiron Ammonium Catalysts Kit

96-0440 Apeiron Ammonium Catalysts Kit
[NEW) Sold in collaboration with Apeiron Synthesis, Inc.
Complexes from our Ammonium Catalysts Kit can be applied to metathesis in neat water
[44-0768 (AquaMet),44-0765 (StickyCat Cl), 44-0795 (nitro-StickyCatCl)], ethyl acetate/dimethyl
carbonate [44-0755 (StickyCat PF6),44-0797 (FixCat PF6)] or heterogeneously after catalyst
deposition on solid support [44-0768 (AquaMet), 44-0759 (FixCat)].
These catalysts are especially recommended for applications in which low levels of residual
ruthenium is desired.
Components also available for individual sale.
Contains the following:
Et\+ Me
M63N+ PFg MesN+ CI
Me /_eMe Me /—2 Me
MeQ—N N—QMe / i MeQ—N N’QMG
Me T Me Q Me T Me
«Cl iPr T A .l
Ru= cl., 2H,0 =
o @ .R o a” O@
O
iPr’ (\)b iPr/
44-0755 100mg || 44-0759 100mg || 44-0765 100mg
Me_ Et Et_, Me
N+ ClI N
MesN+ CI PFs \ T\
\‘ \; 6 \,.—\N
N
Me /—g Me :<< iPrN/ \N”Di@
M
MGQ_N N-Q e iPr iPr
Me Me Ru—=
“Cl 7 Cl
Ru= cr Ru=
o’ 0 NO, o |
0 iPr 0
iPr iPr

44-0768 100mg || 44-0795 100mg || 44-0797 100mg

44-0755 1,3-Bis(2,4,6-trimethylphenyl)-4-[(trimethylammonio) 100mg Visit strem.com
methyl]limidazolidin-2-ylidene]-(2-i-propoxybenzylidene)
dichlororuthenium(ll) hexafluorophosphate StickyCat PF6

44-0759 (1,3-Bis(2,6-diisopropylphenyl)-4-((4-ethyl-4-methylpiper- 100mg Visit strem.com
zain-1-ium-1-yl)methyl)imidazolidin-2-ylidene)(2-isoprop-
oxybenzylidene)ruthenium(ll)dichloride chloride dihydrate
FixCat (1799947-97-9)

44-0765 [1,3-Bis(2,4,6-trimethylphenyl)-4-[(trimethylammonio) 100mg Visit strem.com
methyl]imidazolidin-2-ylidene]-(2-i-propoxybenzylidene)
dichlororuthenium(ll) chloride StickyCat Cl (1452227-72-3)

44-0768 [1,3-Bis(2,4,6-trimethylphenyl)-4-[(4-ethyl-4-methylpiper- 100mg Visit strem.com
azin-1-ium-1-yl)methyl]imidazolidin-2-ylidene]-(2-i-prop-
oxybenzylidene)dichlororuthenium(ll) chloride AquaMet
(1414707-08-6)

44-0795 1,3-Bis(2,4,6-trimethylphenyl)-4-[(trimethylammonio) 100mg Visit strem.com
methyl]imidazolidin-2-ylidene]-(2-i-propoxy-5-nitroben-
zylidene)dichlororuthenium(ll) chloride nitro-StickyCat ClI
(1415661-45-8)

44-0797 Dichloro(1,3-Bis(2,6-di-i-propylphenyl)-4-((4-ethyl- 100mg Visit strem.com
4-methylpiperzain-1-ium-1-yl)methyl)imidazolidin-
2-ylidene)(2-isopropoxybenzylidene)ruthenium(Il)
hexafluorophosphate FixCat PF6
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New Products Since Chemiker XXX No.1 (February 2018)

KITS - Apeiron Bulky Catalysts Kit

96-0420 Apeiron Bulky Catalysts Kit
m Sold in collaboration with Apeiron Synthesis, Inc. Catalysts within the Bulky Catalysts Kit were

designed to be less sensitive to minor impurities that are commonly present in metathesis
substrates/solvents. The bulkiness of the ligands in this kit helps to reduce the risk of unwanted
double-bond migration. These complexes are especially recommended for RCM and CM of
sterically non-demanding substrates.
Components also available for individual sale.
Contains the following:

QTC QT© S S P e

iPr iPr
|

Ru= Ru=
T . a” Ru= RuU=
N . P u
Me 9 o ve R o clr T
3 >\\( \o\NH o NO,

o] NO.
ON' e N Me i iPr’ :
Me Me
44-0748 100mg || 44-0750 100mg || 44-0770 100mg || 44-0782 100mg
44-0748 [1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene] 100mg Visit strem.com

[(2-((1-methoxy(methyl)amino)-1-oxopropan-2-yl)oxy]
benzylidenediiodoruthenium(ll) GreenCat-12

44-0750 [1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene] 100mg Visit strem.com
{2-[[1-(methoxy(methyl)amino)-1-oxopropan-2-yl]oxy]
benzylidene}ruthenium(ll) dichloride GreenCat (1448663-06-6)

44-0770 1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene) 100mg Visit strem.com
(2-i-propoxy-5-nitrobenzylidene) ruthenium(ll) dichloride
Nitro-Grela SiPr (928795-51-1)

44-0782 [1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene) 100mg Visit strem.com
(2-i-propoxy-5-nitrobenzylidene) ruthenium(ll) diiodide
nitro-Grela 12 SIPr (1874265-00-5)
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New Products Since Chemiker XXX No.1 (February 2018)

KITS - Apeiron nitro-Grela Catalysts Kit

96-0410 Apeiron nitro-Grela Catalysts Kit

m Sold in collaboration with Apeiron Synthesis, Inc. Our nitro-Grela catalysts kit contains
complexes with wide-ranging activity and application profiles. These testing catalysts have

excellent potential within the early stages of development.
Components also available for individual sale.
Contains the following:

Me Me Me,
A M PC
QN N—© Me—<_>—N NAQMe ¥
Me Me T Mé Gl
Cl Cl F{Iu_
~‘ Ru= -
Ru= P Cl h
”~ cI”
o o NO. 0 NO>
/0 NO, iPr 2 iPr
iPr
44-0740 100mg || 44-0758 100mg || 44-0763 100mg
Me Me iPr — iPr iPr — iPr
Me—C_>—N N—QMe QN N Q\N N@
Me T Me iPr T iPr iPr T iPr
A Wl WCl R ol
u= Ru= U=
i ar C A
0 NO; o) NO o NO,
ipr’ s 2 iPr’
iPr
44-0767 100mg || 44-0770 100mg || 44-0782 100mg
44-0740 (1,3-Di-o-tolylimidazolidin-2-ylidene)(2-i-propoxy-5-nitro- 100mg Visit strem.com
benzylidene)dichlororuthenium(ll) Nitro-Grela Sl-o-Tolyl
44-0758 [1,3-Bis(2,4,6-trimethylphenylimidazoli- 100mg Visit strem.com
din-2-ylidene)]-(2-i-propoxy-5-nitrobenzylidene)rutheni-
um(ll) dichloride nitro-Grela (5602964-52-5)
44-0763 Tricyclohexylphosphine(2-i-propoxy-5-nitrobenzylidene) 100mg Visit strem.com
dichlororuthenium(ll) Nitro-Grela 1 gen. (625082-83-9)
44-0767 [1,3-Bis(2,4,6-trimethylphenyl)imidazoli- 100mg Visit strem.com
din-2-ylidene)-(2-i-propoxy-5-nitrobenzylidene) rutheni-
um(ll) diiodide nitro-Grela 12 (1874264-99-9)
44-0770 1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene) 100mg Visit strem.com
(2-i-propoxy-5-nitrobenzylidene) ruthenium(ll) dichloride
Nitro-Grela SiPr (928795-51-1)
44-0782 [1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene) 100mg Visit strem.com

(2-i-propoxy-5-nitrobenzylidene) ruthenium(ll) diiodide
nitro-Grela 12 SIPr (1874265-00-5)
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96-0430

New Products Since Chemiker XXX No.1 (February 2018)

KITS - Apeiron Polymerization Catalysts Kit

Apeiron Polymerization Catalysts Kit

Sold in collaboration with Apeiron Synthesis, Inc. The catalysts included in our Polymerization
Catalysts Kit were specifically designed for ROMP of strained monomers such as dicyclo-
pentadiene or norbornene. The latency of these catalysts allows for controlled preparation of

formulation and curing within various conditions.
Components also available for individual sale.
Contains the following:

Me — Me
Me Me ):/ Me — Me
/o Me N_ N Me
Me—Z_>—N N\QMe Ve Me Me—Q—N N«QMe
Me T Me cl., Me T Me
Cl.,. "Ru— .Cl
= v =
/R|u cl l /F{|u
CysP o N CysP
Et” \ﬂﬁ NO,
o
44-0753 100mg || 44-0760 100mg || 44-0787 100mg
iPr — iPr iPr— iPr
NN N N>
iPr iPr iPr T iPr
.Cl “Cl
Ru= Ru=
a” | cysP” |
(o} =N o
o
44-0792 100mg || 44-0793 100mg
44-0753 [1,3-Bis(2,4,6-trimethylphenylimidazolidin-2-ylidene)] 100mg Visit strem.com
(tricyclohexylphosphine)-(2-oxobenzylidene)ruthenium(ll)
chloride LatMet (1407229-58-6)
44-0760 Dichloro(1,3-bis(2,4,6-trimethylphenyl)imidazoli- 100mg Visit strem.com
din-2-ylidene){2-[(ethoxy-2-oxoethylidene)amino]
benzylidene}ruthenium(ll) HeatMet
44-0787 [1,3-Bis(2,4,6-trimethylphenylimidazolidin-2-ylidene) 100mg Visit strem.com
(tricyclohexylphosphine)-(2-oxo-5-nitrobenzylidene)
ruthenium(ll) chloride Nitro-LatMet (1544328-53-1)
44-0792 Dichloro(1,3-di-i-propylphenylimidazolidin-2-ylidene) 100mg Visit strem.com
{2-[(ethoxy-2-oxoethylidene)amino]benzylidene}
ruthenium(ll) HeatMet SIPr (2097273-88-4)
44-0793 [1,3-Bis(2,6-di-i-propylphenyl)imidazolidin-2-ylidene) 100mg Visit strem.com

(tricyclohexylphosphine)-(2-oxobenzylidene)ruthenium(Il)
chloride LatMet SIPr (1544328-59-7)

Visit strem.com for new product announcements.
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New Products Since Chemiker XXX No.1 (February 2018)

KITS - High Surface Area Silica Nanoparticles Kit

High Surface Area Silica Nanoparticles Kit

These products are under license of patented Technology from King Abdullah University of

Science and Technology — KAUST. Patent PCT/IB2010/002421.
Components also available for individual sale. Contains the following:

14-6100

14-6110

14-6120

14-6200

14-6210

14-6300

14-6310

High Surface area Silica nanoparticles, large,
particle size ~900-1000 nm, surface area ~700 m2/g,
(KCC-1 L1) (112945-52-5)

High Surface area Silica nanoparticles, large,
particle size ~900-1000 nm, surface area ~600 m2/g,
(KCC-1L2) (112945-52-5)

High Surface area Silica nanoparticles, large,
particle size ~900-1000 nm, surface area ~550 m2/g
(KCC-1 L3) (112945-52-5)

High Surface area Silica nanoparticles, medium,
particle size ~400-450 nm, surface area ~400 m2/g,
(KCC-1 M1) (112945-52-5)

High Surface area Silica nanoparticles, medium,
particle size ~300-350 nm, surface area ~600 m2/g,
(KCC-1 M2) (112945-52-5)

High Surface area Silica nanoparticles, small,
particle size ~130-190 nm, surface area ~380 m2/g,
(KCC-1 S1) (112945-52-5)

1g

1g

1g

1g

19

19

High Surface area Silica nanoparticles, small, 250mg

particle size ~40-50 nm, surface area ~520 m2/g,
(KCC-1 S2) (112945-52-5)

Visit strem.com

Visit strem.com

Visit strem.com

Visit strem.com

Visit strem.com

Visit strem.com

See page 74

Technical Note:
1. Novel fibrous shaped silica nanospheres, denoted as
KCC-1 (KAUST Catalysis Center)'l, have unique physical
properties which have never before been reported in silica
materials. These nanomaterials have been developed by
Prof. J. M. Basset of King Abdullah University of Science and
Technology (KAUST). A fibrous surface morphology arranged
in three-dimensional structure forms the spheres (Fig. 1).
Unlike traditional pore-based silica, these nanospheres
possess a fibrous structure that increases accessibility to the
available surface area; this in turn, significantly increases the
catalytic activity.

These materials exhibit excellent physical properties,
including a high surface area, a fibrous surface morphology,
good thermal and hydrothermal stabilities and high
mechanical stability (Table 1). The fibrous morphology of
KCC-1 remains unaffected even after mechanical
compression up to 216 MPa pressure. This is superior to the
conventional MCM-41 type of silica, which is affected at
pressure 86 MPa.l

A range of heterogeneous catalysts, prepared using KCC-1
as a supporting material, have been showing excellent
catalytic activity for various transformations of research and
industrial importance. As a catalyst support, sorbent or
carrier, KCC-1 is able to demonstrate superior activity as
compared to regular mesoporous silica materials in energy
related processesl23), a variety of organic reactionsi4,
biomedical applications and drug delivery systemst],
optoelectronic devices® and many others.

References:

CONOORAWN =

Angew. Chem. Int. Ed. 2010, 49, 9652
Chem. Mater. 2015, 27, 8237

ACS Catalysis. 2016, 6, 2770
ChemSusChem 2012, 5, 85

Green Chem., 2016, 18, 5890

Angew. Chem. Int. Ed. 2011, 50, 2747
RSC Adv., 2017, 7, 24885

Langmuir 2014, 30, 10886

J. Mater. Chem. B, 2015, 3, 3201
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New Products Since Chemiker XXX No.1 (February 2018)

KITS - Iridium Photocatalyst Kit 1

96-7780 Iridium Photocatalyst Kit 1
m Components also available for individual sale.
Contains the following:

50mg || 77-6580 50mg

77-7015 50mg || 77-7030 50mg

77-0218 4,4'-Bis(t-butyl-2,2’-bipyridine]bis[5-methyl-2-(4-methyl-2- 50mg See page 16
pyridinyl-kN)phenyl-kC]iridium hexafluorophosphate, 95%
(1607469-49-7)

77-0285 [4,4-Di-t-butyl-2,2’-bipyridine][bis[5-(t-butyl)-2-[4-(t-butyl)-2- 50mg See page 19
pyridinyl-kN]phenyl-kC]iridium(lll) hexafluorophosphate, 95%
(808142-80-5)

77-0410 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[2-(2-pyridinyl-kN)phenyl-kC] 100mg See page 20
iridium(lll) hexafluorophosphate, 99% (676525-77-2)
77-0425 (4,4'-Di-t-butyl-2,2’-bipyridine)bis[3,5-difluoro-2-[5- 50mg See page 20

trifluoromethyl-2-pyridinyl-kN)phenyl-kCliridium(IIl)
hexafluorophosphate, 99% (870987-63-6)
77-0453 (2,2’-Bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2- 50mg See page 14
pyridinyl-kN)phenyl-kCliridium(Ill) hexafluorophosphate, 99%
(1092775-62-6)

77-0465 (2,2’-Bipyridine)bis[2-pyridinyl-kN)phenyl-kCliridium(IIl) 100mg See page 15
hexafluorophosphate, 99% (106294-60-4)

77-6100 Tris[5-fluoro-2-(2-pyridinyl-kN)phenyl-kCliridium(lll), 95% 50mg See page 22
(370878-69-6)

77-6580 Tris[(2-(2-pyridinyl-kN)-5-(trifluoromethyl)phenyl-kC] 50mg See page 23
iridium(lll), 95% (500295-52-3)

77-7015 Tris(2-phenylpyridinato-C2,N)iridium(lll), 95% (94928-86-8) 50mg See page 23

77-7030 Tris[2-(2,4-difluorophenyl)pyridine]iridium(lll), 95% 50mg See page 22

(387859-70-3)
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New Products Since Chemiker XXX No.1 (February 2018)

KITS - Iridium Photocatalyst Kit 2

96-7790 Iridium Photocatalyst Kit 2
m Components also available for individual sale.
Contains the following:
Me MeF F F F
' N
N
N \Ir*/ PFg
PFe F F '\N/ |
N = tBu
POl
tBu
50mg || 77-0330 100mg || 77-0350 100mg
F F
CF3
= ) = ‘
F N N\Ir/N\ Fs ppy F
F. .\N/ CFy ' °
N X |
F \
FoC
77-0360 50mg || 77-0370 50mg || 77-0380 50mg
77-0320 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 50mg See page 16
bis[5-fluoro-2-(5-methyl-2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 98% (808142-88-3)
77-0330 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 100mg See page 17
bis[3,5-difluoro-2-(5-methyl-2-pyridinyl)phenyl] iridium
hexafluorophosphate, 98% (71335047-34-1)
77-0350 [4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 100mg See page 17
bis[3,5-difluoro-2-(2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 97% (1072067-44-7)
77-0360 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-difluoro- 50mg See page 18
2-[5-trifluoromethyl-2-pyridinyl)phenyl] iridium(II)
hexafluorophosphate (2030437-90-0)
77-0370 [5,5"-Bis(trifluoromethyl)-2,2’-bipyridine-kN,kN]bis[3,5- 50mg See page 18
difluoro-2-[5-(trifluoromethyl)-2-pyridinyl-kN]phenyl]iridium
hexafluorophosphate, 98% (1973375-72-2)
77-0380 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-difluoro-2-[5- 50mg See page 17
methyl-2-pyridinyl)phenyl] iridium(l11) hexafluorophosphate
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New Products Since Chemiker XXX No.1 (February 2018)

KITS - Iridium Photocatalyst Master Kit

96-7795 Iridium Photocatalyst Master Kit
m Components also available for individual sale.
Contains the following:

77-0320 50mg 77-0330 100mg
F F
CF:;%
A ~
S Ne L ANsASer, F
e I‘r\N/ CF3PF6
e
FoLd
FSCL\/
77-0350 100mg 77-0360 50mg 77-0370 50mg 77-0380 50mg

77-0465 100mg

Visit strem.com for new product announcements. 82


http://www.strem.com/catalog/v/96-7795/

New Products Since Chemiker XXX No.1 (February 2018)

KITS - Iridium Photocatalyst Master Kit

96-7795 Iridium Photocatalyst Master Kit
(continued)

77-0218 4,4’-Bis(t-butyl-2,2’-bipyridine]bis[5-methyl-2-(4-methyl-2- 50mg See page 16
pyridinyl-kN)phenyl-kCliridium hexafluorophosphate, 95%
(1607469-49-7)

77-0285 [4,4’-Di-t-butyl-2,2’-bipyridine][bis[5-(t-butyl)-2-[4-(t-butyl)- 50mg See page 19
2-pyridinyl-kN]phenyl-kCJiridium(lll) hexafluorophosphate,
95% (808142-80-5)

77-0320 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 50mg See page 16
bis[5-fluoro-2-(5-methyl-2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 98% (808142-88-3)

77-0330 [4,4-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 100mg See page 17
bis[3,5-difluoro-2-(5-methyl-2-pyridinyl)phenyl] iridium
hexafluorophosphate, 98% (1335047-34-1)

77-0350 [4,4’-Bis(1,1-dimethylethyl)-2,2’-bipyridine-kN,kN] 100mg See page 17
bis[3,5-difluoro-2-(2-pyridinyl-kN)phenyl-kCliridium
hexafluorophosphate, 97% (1072067-44-7)

77-0360 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-difluoro- 50mg See page 18
2-[5-trifluoromethyl-2-pyridinyl)phenyl] iridium(II)
hexafluorophosphate (2030437-90-0)

77-0370 [5,5"-Bis(trifluoromethyl)-2,2’-bipyridine-kN,kN]bis[3,5-di- 50mg See page 18
fluoro-2-[5-(trifluoromethyl)-2-pyridinyl-kN]phenyljiridium
hexafluorophosphate, 98% (1973375-72-2)

77-0380 4,4’-Bis(trifluoromethyl)-2,2’-bipyridinebis[3,5-difluoro-2-[5- 50mg See page 17
methyl-2-pyridinyl)phenyl] iridium(l11) hexafluorophosphate

77-0410 (4,4’ -Di-t-butyl-2,2’-bipyridine)bis[2-(2-pyridinyl-kN)phenyl-kC] 100mg See page 20
iridium(lll) hexafluorophosphate, 99% (676525-77-2)

77-0425 (4,4’-Di-t-butyl-2,2’-bipyridine)bis[3,5-difluoro-2-[5- 50mg See page 20

trifluoromethyl-2-pyridinyl-kN)phenyl-kCliridium(lIl)
hexafluorophosphate, 99% (870987-63-6)

77-0453 (2,2'-Bipyridine)bis[3,5-difluoro-2-[5-trifluoromethyl-2-pyridinyl- 50mg See page 14
kN)phenyl-kCliridium(lll) hexafluorophosphate, 99% (1092775-
62-6)

77-0465 (2,2-Bipyridine)bis[2-pyridinyl-kN)phenyl-kCliridium(IIl) 100mg See page 15
hexafluorophosphate, 99% (106294-60-4)

77-6100 Tris[5-fluoro-2-(2-pyridinyl-kN)phenyl-kCliridium(lIl), 95% 50mg See page 22
(370878-69-6)

77-6580 Tris[(2-(2-pyridinyl-kN)-5-(trifluoromethyl)phenyl-kC] 50mg See page 23
iridium(lll), 95% (500295-52-3)

77-7015 Tris(2-phenylpyridinato-C2,N)iridium(Ill), 95% (94928-86-8) 50mg See page 23

77-7030 Tris[2-(2,4-difluorophenyl)pyridineliridium(lll), 95% 50mg See page 22

(387859-70-3)
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New Products Since Chemiker XXX No.1 (February 2018)

KITS - Ruthenium Photocatalyst Kit

96-4450 Ruthenium Photocatalyst Kit
m Components also available for individual sale.

Contains the following:
< ]
«Hi\ (\ Me

2CI 6H,0 2PFg
%\,N s g
N§ | \ \ N Me
/
N
44-7900 250mg || 44-7910 50mg || 44-7930

2PFg
tBu
44-7940 50mg || 44-7955 50mg

44-7900 Tris(2,2’-bipyridyl)ruthenium(ll) chloride hexahydrate, min. 98% 250mg See page 27
(50525-27-4)

44-7910 Tris(2,2’-bipyrazine)ruthenium(ll) hexafluorophosphate, 95% 50mg See page 27
(80907-56-8)

44-7930 Tris(4,4’-dimethyl-2,2’-bipyridine)ruthenium(ll) 50mg See page 28
hexafluorophosphate, 95%, DMBPY (83605-44-1)

44-7940 Tris[4,4’-bis(t-butyl)-2,2’-bipyridine]ruthenium(ll) 50mg See page 28
hexafluorophosphate, 95% (75777-87-6)

44-7955 Tris(1,10-phenanthroline)ruthenium(ll) 50mg See page 29

hexafluorophosphate, 95% (60804-75-3)
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New Products Since Chemiker XXX No.1 (February 2018)

JUST ADDED - PHOTOCHEMICAL EQUIPMENT

98-7500 EvoluChem™ PhotoRedOx Box 1pc
ote: Sold in collaboration with HepatoChem
[NEw) Note: Sold i llaborati ith HepatoCh
The EvoluChem™ PhotoRedOx Box device is designed to facilitate
photochemical experiments. This device is compatible with most vial
formats (see related Photochemistry holders: 98-7600, 98-7650 or 98-7700).
Its compact design allows for use with any stirring plate. A built-in fan
keeps the reaction conditions at room temperature.
For more details see page 35
98-7600 EvoluChem™ PhotoRedOx Box Photochemistry Holder 1pc
32 x 0.3ml vials
NEw]
98-7650 EvoluChem™ PhotoRedOx Box Photochemistry Holder 1pc
m 8 x 2ml vials
98-7700 EvoluChem™ PhotoRedOx Box Photochemistry Holder 1pc
m 8 x 8ml vials
98-7800 EvoluChem™ PhotoRedOx Box Light Source 1pc

m Wavelength 450nm, Electric Power 18W
Note: Sold in collaboration with HepatoChem

The EvoluChem™ light source is designed specifically for photocatalytic
chemistry applications. It fits the EvoluChem™ PhotoRedOx Box (98-7500)
and is designed to irradiate all samples with maximum effieciency. The
LED chips are selected for specific wavelengths.

General Specifications
Power Consumption | 18W

Input Voltage | 100-240 VAC

Beam Angle | 25°

Wavelength Options | 450nm
LED | Cree XPE

For more details see page 36
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New Products Since Chemiker XXX No.1 (February 2018)

JUST ADDED - PHOTOCATALYST KITS

96-7510 EvoluChem™ Photochemical Methylation Array Kit 1 kit
m Note: Sold in collaboration with HepatoChem
Kit contents:
Description Quantity Amount

Ir[dF(CF3)ppyl2(dtbbpy][PF¢] (Strem# 77-0425) | tert-butyl peracetate 8 vials 0.1umol/12.5 umol
Ir[(ppy)2(dtbbpy)][PFs] (Stremi# 77-0410) / tert-butyl peracetate 8 vials 0.1umol/12.5 pmol
50/50 Acetonitrile/ trifluoroacetic acid 1 vial 1ml

Acetonitrile (10 equiv. trifluoracetic acid*) 1 vial 1ml

Acetic acid (10 equiv. trifluoracetic acid*) 1 vial 1ml

Acetic acid/water (10 equiv. trifluoracetic acid*) 1 vial 1Tml

Substrate stock vial 1 1 vial -

Substrate stock vial 2 1 vial -

Substrate stock vial 3 1 vial --

Substrate stock vial 4 1 vial --

For additional kit information see page 37

96-7560 EvoluChem™ Photocatalytic Alkylation Kit 1 kit
[NEw) Note: Sold in collaboration with HepatoChem

Kit Contents (76 reaction vials total):

2 reaction vials of BF K reagents (75 pmol), 2 reaction vials of K,S,0, (100 pmol), 2 vials of photocatalysts, and 2 vials of TBA
Photocatalytic Alkylation Reagents (2 Vials of each)

cyclopropy! cyclobutyl cyclopentyl cyclohexyl ethyl isopropyl mr:gt]r?;/(ly t—buteytla;::rac—
BFsK BFsK| , O_BFsK
_BF3K [rBFaK Q O/ HaC-_BFaK HoC O~-BF OT,O‘OJ<
BF3K
(g’\/,ln\:\cl)l) 147.98 162.00 176.03 190.06 135.97 149.99 151.97 132.16
CAS # | 1065010-87-8 | 1065010-88-9 | 1040745-70-7 | 446065-11-8 | 44248-07-9 | 1041642-13-0| 910251-11-5 107-71-1

For additional kit information see page 38

96-7520 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Solvent Screening Kit 1 1 kit
m Note: Sold in collaboration with HepatoChem

Kit Contents:
This kit contains 77-0425 (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)

Cs,CO, K,PO, K,HPO, KOH Li,CO, K,CO, DABCO DBU
Solvent A 2 sets of 8 conditions with 8 different bases per kit (16 total vials)

5 pumol of substrates in 100 pl solvent
Solvent B 77-0425 (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)

For additional kit information see page 40
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New Products Since Chemiker XXX No.1 (February 2018)

JUST ADDED - PHOTOCATALYST KITS

96-7530 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Ligand Screening Kit 2 1 kit
m Note: Sold in collaboration with HepatoChem

Kit Contents:
This kit contains 77-0425 (2 mol%) , Ni/Ligand (10 mol%) and base (3 eq)

Cs,CO, K,PO, K,HPO, K,CO,
dtbb
boh pri/ 2 sets of 16 conditions with 4 bases and 4 ligands per kit
phe (32 total vials) 5 pmol of substrates in 100 pl solvent
(Me:)szy 77-0425 (2 mol%), NilLigand (10 mol%) and base (3 eq)
iox

For additional kit information see page 41

96-7540 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Ligand Screening Kit 3 1 kit
m Note: Sold in collaboration with HepatoChem
Kit Contents:
This kit contains 77-0425 (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)
Cs,CO, K,PO, K,HPO, K,CO, DABCO DBU
dtbbpy

2 sets of 24 conditions with 6 bases and 4 ligands per kit (48 total vials)

a2l 5 pumol of substrates in 100 pl solvent
(Meb‘?)szy 77-0425 (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)
10X

For additional kit information see page 41

96-7550 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Iridium Catalyst Screening Kit 1 kit

Note: Sold in collaboration with HepatoChem
(NEW) P
Kit Contents:
This kit contains Ir catalyst (2 mol%), Ni/Ligand (10 mol%) and base (3 eq)
Cs,CO, | CsF DBU
77-0425
77-0410 " . . .
2 sets of 18 conditions with 3 bases and 6 Ir catalysts per kit (36 total vials)
77-0453 .
e 5 pumol of substrates in 100 pl solvent
- Ir catalyst (2 mol%), Ni/Ligand (10 mol%) and base (3 e
708 yst (2 mol%), NilLigand ( b) (3 eq)
77-0330

For additional kit information see page 42

96-7570 EvoluChem™ Iridium/Nickel PhotoRedOx Base and Solvent Screening Kit 2 1 kit
m (C-O coupling)
Note: Sold in collaboration with HepatoChem
Kit Contents:
This kit contains 2 sets of 8 reaction conditions per kit (16 total vials) with 77-0425 (1 mol%), Ni/Ligand and quinuclidine

Condition 1 | Condition 2 | Condition 3 | Condition 4 | Condition 5 | Condition 6 | Condition 7 | Condition 8
Cs,CO, K,PO, K,CO, K,CO, K,CO, DABCO Quinuclidine No Base
1.5eq. 1.5eq. 1.5eq. 1.5eq. 1.5eq. 1.5eq. 1.5eq. Control

NiCl,-dme/ | NiCl-dme/ | NiCl-dme/ [ NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/ | NiCl,-dme/
dtbbpy dtbbpy dtbbpy dtbbpy dtbbpy dtbbpy dtbbpy dtbbpy
5 mol% 5 mol% 5 mol% 2.5 mol% 1.25 mol% 5 mol% 5 mol% 5 mol%

Quinuclidine
10 mol%
77-0425
1 mol%

For additional kit information see page 42
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http://www.strem.com/catalog/v/96-7530/
https://www.strem.com/catalog/v/77-0425/
http://www.strem.com/catalog/v/96-7540/
http://www.strem.com/catalog/v/96-7550/
http://www.strem.com/catalog/v/96-7570/
https://www.strem.com/catalog/v/77-0425/
https://www.strem.com/catalog/v/77-0425/
https://www.strem.com/catalog/v/77-0410/
https://www.strem.com/catalog/v/77-0453/
https://www.strem.com/catalog/v/77-7030/
https://www.strem.com/catalog/v/77-0218/
https://www.strem.com/catalog/v/77-0330/
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