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To construct the novel redox systems possessing the trimesitylphosphine- or trimesitylarsine-type
substructure as a reversible redox site, dimesityl(3-phenothiazinomesityl)phosphine, dimesityl(4-
phenothiazinoduryl)phosphine, and the corresponding arsines were synthesized (meg&i|6-
trimethylphenyl, duryk= 2,3,5,6-tetramethylphenyl). The key synthetic intermediates, (3-bromomesityl)-
dimesitylphosphine, (4-bromoduryl)dimesitylphosphine, and the analogous arsines were prepared by
successive addition of the corresponding Grignard reagents to phosphorus or arsenic trichloride. The
(bromoaryl)phosphines and -arsines were converted to the corresponding (iodoaryl)phosphines and -arsines
and coupled with phenothiazine in the presence of copper to afford the phenothiazinophosphino- and
phenothiazinoarsinobenzenes. The cyclic voltammograms of the phenothiazinopnictogenobenzenes thus
obtained exhibit two-step redox waves corresponding to oxidation on the pnictogen as well as phenothiazine
redox centers. The phenothiazino group contributes to stability of the redox systems, and the
phenothiazinophosphinobenzenes display two-step nearly reversible redox wavés @t On the other
hand, the cyclic voltammograms of the phenothiazinoarsinobenzenes consist of the first reversible wave
followed by the second irreversible wave, suggesting decomposition at the unstable arsenic redox center.
The pnictogen redox centers of the phenothiazinopnictogenobenzenes are unstable as compared with
those of the corresponding trimesityl derivatives. Chemical oxidation of the phenothiazinophosphinoben-
zenes and phenothiazinoarsinobenzenes by tris(4-bromophenyl)aminium perchlorate, which can oxidize

trimesitylphosphine and trimesitylarsine to the corresponding cation radicals, was studied by EPR.
However, only the nitrogen-centered cation radical was observed probably because of the instability of
the phosphorus as well as arsenic radical centers.

Introduction

Triarylamines have been applied as components of functional
molecules for a long time, since some of them are reversible
redox systems and afford stable cation raditdspecially,
synthesis of the conjugated oligo- or poly(triarylamines) and
properties arising from the interaction between the nitrogen
centers have been actively investigated to construct functional
molecules such as multistep redox systérhigh-spin organic
molecules’ and electro-optic deviceésAlthough most of the
heavier group 15 element counterparts or triarylpnictogens
(pnictogen: group 15 elemerttyyhich are generally irreversibly
oxidized to undergo decomposition or further undesired reac-
tions, are not suitable for such a purpésmme of the crowded
triarylpnictogens represented by trimesitylphosphite gnd
arsine @) (mesityl= 2,4,6-trimethylphenyl) have the potential
to substitute the triarylamine functional sites (Scheme 1).
Trimesitylphosphinel) has large €P—C bond angles (average
109.7)” and can be reversibly oxidized at a lower oxidation
potential €1, = 0.784 V vs SCBE}? to give a stable cation
radical® as contrasted with triphenylphosphine, which has
smaller G-P—C bond angles (average 10390and is irrevers-
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Scheme 1. Crowded Triarylpnictogens
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ibly oxidized at a higher potentiaE(= 1.400 V vs SCE¥2
Trimesitylarsine 2) also has &As—C bond angles (average
107.6)19 wider than triphenylarsine (average 998 and can

be reversibly oxidized to a stable cation raditaRecently, we
synthesized tris(2,4,6-triisopropylphenyl)pnictogéred dem-
onstrated that introduction of bulky aryl groups leads to
thermodynamic as well as kinetic stabilization of the corre-
sponding cation radicals and that they can be a promising way
to construction of stable redox centers. To examine if the
crowded triarylpnictogens can be applied as practical redox
centers similarly to the triarylamines, we planned to construct
intramolecularly interacting redox systems that have both the
crowded triarylpnictogen and the generally used redox sites and
investigate how they behave in the redox process. The crowded
triarylphosphines or -arsines similar to the trimesityl derivatives
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connected to the other redox sites thromggtaor para arylene study of the oxidation of phenothiazinophosphinobenZfe
linkage especially attracted our interest as the most basicand phenothiazinoarsinobenze®e#\ was performed to clarify
systems, since theneta phenylene bridge often leads to the redox process.

ferromagnetic coupling between the radical centtemd the
donors and/or acceptors conjugated by pea phenylene
bridge are the prototype of the multistep redox syst&ms.
However, our first attempt to investigate aminophosphinoben-  Synthesis and Structure We have synthesized aminophos-
zenes3aP and4aP (Scheme Zf did not give decisive results,  phinobenzene8aP and 4aP by construction of the crowded
since their cyclic voltammograms are very complicated as well triarylphosphine moiety followed by introduction of the diary-
as irreversible, contrary to our expectation. In this article, we lamino group by Ullmann coupling as outlined in Schem'é 2.
employ a phenothiazino group as the second redox site in orderDevelopment of the key synthetic intermediates, (3-bromo-
to improve stability of the whole redox system. Phenothiazino mesityl)dimesitylphosphine 5aP) and (4-bromoduryl)di-
groups have been successfully used as radical centers tamesitylphosphinegaP), was essential, and they were synthe-
construct the stable high-spin di(cation radigaland are sized by successive introduction of one bromoaryl group and
expected to survive even in a highly oxidized state. Synthetic two mesityl groups. Crucial points of this step are employment
sequences of the aminophosphinobenzenes turned out to bf the arylmagnesium bromide and method of addition. Addition
applicable to the arsenic counterparts, and now we can comparef the arylmagnesium bromide to the phosphorus chlorides in

Results and Discussion

redox properties of the phosphorus and arsenic derivatives.tetrahydrofuran at-78 °C was found to be best for selective
Herein, we report the synthesis and redox properties of introduction of mesityl or similar bulky aryl groups on the

dimesityl(3-phenothiazinomesityl)phosphiBleP and dimesityl-
(4-phenothiazinoduryl)phosphingP (duryl = 2,3,5,6-tetra-

phosphorus atom among the several known reactions of mesit-
yllithium or mesitylmagnesium bromide with phosphorus

methylphenyl) as well as the corresponding arsines. An EPR chlorides for the synthesis of dichloromesitylphospHihe,
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chlorodimesitylphosphint,or trimesitylphosphiné? Especially,
introduction of the third aryl group proceeds quantitatively to
give the triarylphosphine without formation of tetraaryldiphos-
phanes such as tetramesityldiphosph&vehich are otherwise
formed. Contrary to our expectation, the corresponding arsenic
compounds were not obtained analogously. Addition of 3 equiv
of mesitylmagnesium bromide to phosphorus trichloride a8

°C in THF affordsl quantitatively'6 but arsine2 was obtained
only in a low yield under similar conditions and an excess
amount of mesitylmagnesium bromide had to be added to
arsenic trichloride at-78 °C in THF to obtain2 quantitatively.

Thus, an excess amount of the Grignard reagent was added to

the diarylchloroarsine in order to introduce the third aryl group,
and arsinebaA and 6aA were obtained in moderate yields.
Use of chlorodioxarsolaigin place of arsenic trichloride did
not improve the results. Phosphinéand8 and arsine were
prepared analogously. (Bromoaryl)phosphifaB and6aP and
(bromoaryl)arsine$aA and6aA were converted to the corre-
sponding iodide$bP, 6bP, 5bA, and6bA in good yields by
lithiation followed by quenching with ioding- The diarylamino
group was introduced by Ullmann coupling, which is less
sensitive to the steric environment than the palladium-catalyzed
couplings. The diarylamines were coupled with (iodoaryl)-
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Scheme 2. Synthesis of the Dimesityl(phenothiazinoaryl)pnictogens and Related Compounds
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pnictogensbP, 6bP, 5bA, and6bA in refluxing solvents such ~ symmetrical substituents, which suggests rapid rotation of the
as 1,2-dichlorobenzene or 1,2 4-trichlorobenzene in the presencearbon-pnictogen bond on the time scale of 200 MHz NMR.
of copper powder and 18-crowrfo give the corresponding ~ Among newly synthesized compounds described here, tris(4-
aminopnictogenobenzenes in moderate yields. Use of 1,2,4-bromoduryl)phosphine 8§ and (4-iododuryl)dimesitylarsine
trichlorobenzene as a solvent reduced reaction time owing to (6bA) afforded crystals suitable for X-ray crystallography
the higher boiling point than that of 1,2-dichlorobenzene. (Figure 1). The phosphing has P-C bond lengths (average
Nitrobenzene significantly enhanced the rate of the reaction, 1 85 A) and G-P—C bond angles (average119.4lightly larger

but the yield was not improved due to difficult removal of the  than those ofl (average 1.837 A, 109y’ Considerable
solvent. All new compounds possessing the trimesitylphosphine g|ongation of the PC bond comparable to those of tris(2,4,6-
or arsine substructure described here suffered from oxidation jisopropylphenyl)phosphirié (average 1.845 A, 111°%6can

to the corresponding phosphine or arsine oxides during the e 4tributed to steric pressure arising from full substitution on
workup and purification process especially when handled in @ yhe aromatic rings. ArsingbA displays the molecular structure

small amount. around the arsenic center (average 1.975 A, F)aimilar to
Phosphine®aP, 5bP, 6aP, 6bP, 3aP, 3bP, 4aP, 4bP, 7, and 2 (average 1.976 A, 107510

8 exhibit 3P NMR chemical shifts typical of the crowded q . i | ¢ aminooh
triarylphosphine® ranging fromdp = —25 to—36. Phosphines Redox Properties. Cyclic voltammograms of aminophos-

6aP (0p = —31.6),7 (0p = —27.9), and8 (0p = —24.4) show phinobenzene3bP and4bP and aminoarsinobenzengsA and

an obvious trend of the chemical shift by replacement of the 4PA are shown in Figures-25. Redox potentials of the newly
mesityl groups with the 4-bromoduryl grougsl and3C NMR synthesized phospr'nnes. and arsines obtained by cyclic volta-
spectra of the phosphines and arsines are rather simple, and thefpmetry are summarized in Table 1. (Bromoaryl)phosphiizé?

do not show significant broadening at room temperature. The 6aP, 7, and8, (iodoaryl)phosphineSbP and6bP, (bromoaryl)-
mesityl and the 4-substituted duryl groups are observethas arsinessaA, 6aA, and9, and (iodoaryl)arsineSbA and 6bA

are reversibly oxidized to the corresponding cation radicals
(22) Gauthier, S.; Fhet, J. M. JSynthesis1987, 383-385. similarly to 1 and?2, although the measurement under air makes
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Figure 1. ORTEP drawing of (a3 and (b)6bA with 50% thermal
ellipsoids. Selected bond lengths (A) and angles (d&gp1-C1
1.858(4); P+C11 1.847(5); P£C21 1.847(5); C¥P1-C1l1
112.6(2); C+P1-C21 105.2(2); C13P1-C21 113.3(2).6bA:

As1—-C1 1.989(5); AstC11 1.978(5); AstC20 1.973(5); C+

Asl-C11 105.0(2); C+As1-C20 110.6(2); C1tAs1-C20
106.4(2).
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Figure 3. Cyclic voltammogram ofibP at —78 °C.

the cathodic peak weaker. The oxidation potentials of the
phosphines and arsines, ranging fr&p = 0.38 to 0.46 and
0.73 to 0.85 V vs Ag/Ag, respectively, are close to those of
the trimesityl derivatives. A small but clear substituent effect
of the 4-bromoduryl group is observed for phosphiéaB (E,

= 0.41 V vs Ag/Ad"), 7 (0.44 V), and8 (0.49 V), where the

oxidation potentials become higher as the number of 4-bromo-
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Figure 4. Cyclic voltammogram of8bA at —78 °C.
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Table 1. Redox Potentials of the Crowded
Triarylphosphines, Triarylarsines, Aminophosphinobenzenes,
and Aminoarsinobenzenes

compound 1Ey0/V2 2EqplVa AEIVP
1 0.38
5aP 0.46
5bP 0.44
6aP 0.41
6bP 0.42
7 0.43
8 0.46
3aF 0.39 0.66Y0.78
3bPe 0.37 0.6% 0.24
4aP* 0.3¢ 0.6190.79
4bPe 0.37 0.54 0.18
2 0.71
5aA 0.78
5bA 0.75
6aA 0.73
6bA 0.73
9 0.85
3aAc 0.50 0.93 0.37
3bA° 0.37 1.0%/1.18 0.60
3cA° 0.29 1.072 0.73
4aA° 0.57 0.64/0.88
4bA° 0.36 0.99/1.18 0.53

aVv vs Ag/Ag* in dichloromethane with 0.10 mol 1! n-BusNCIO,4
(ferrocene/ferrocenium= 0.18 V). Working electrode: glassy carbon.
Counter electrode: Pt wire. Scan rate: 50 m\.sTemperature: 20C.
b AE = 2Eox — 'Eox. ¢ Temperature:-78 °C. 9 Irreversible. Peak potential.

duryl groups increases. Phenothiazino-substituted phosphines
3bP and 4bP display nearly reversible two-step redox waves
followed by an irreversible oxidation peak &8 °C (Figures

2, 3). The first and second redox waves are attributed to the
oxidation to the cation radicals and di(cation radicals). However,
the assignment of the first and second redox waves is not
decisive from the voltammogram, since trimesitylphosphine (
(E12 = 0.38 V vs Ag/Ag") and N-mesitylphenothiazine (0.36

V) have similar oxidation potentials. The third irreversible
oxidation around 1.2 V is attributed to the second oxidation of
the phenothiazino moie§?, which is observed at 1.10 V for
N-mesitylphenothiazine. Introduction of a phenothiazino moiety

(23) (a) Clarke, D.; Gilbert, B. C.; Hanson, P. Chem. Soc., Perkin
Trans. 21975 1078-1082. (b) Sun, D.; Rosokha, S. V.; Kochi, J. K.
Am. Chem. SoQ004 126, 1388-1401.
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resulted in improvement of the redox properties as compared (a)
with 3aP and 4aP,® which gave very complex redox waves. 300 K
However, stability of the redox system is still limited and the 9.6331 GHz

first two-step waves become less reversible and unresolved at
room temperature. The difference of the first and the second
oxidation peaksAE = 0.25 @bP), 0.20 @bP) V) reflects the
distance between the nitrogen and phosphorus atoms. The
methyl groups on the central aromatic ring prevent the effective ®)

m-conjugation and delocalization of-electrons through the 300 K
central aromatic ring so that the Coulombic repulsion between 9.6296 GHz
two positive charges approximately depends on the distance
between the cation centers. They are also responsible for the
small substituent effect of the phenothiazino or dimesitylphos-
phino group on the oxidation potentials, which do not lower ) o
the oxidation potential 08bP and4bP markedly as compared ~ Figure 6. EPR spectra obtained after oxidation of 8 and (b)
with 1 or N-mesitylphenothiazine. The cyclic voltammograms 3bA with tris(4-bromophenyl)aminium perchlorate in dichloro-
of the aminoarsinobenzen&aA, 3bA, 3cA, 4aA, and 4bA methane at 300 K.

consist of the first reversible wave followed by two irreversible
waves (Figures 43pbA) and 5 @bA)). The first and second
waves are assigned as the oxidation on the nitrogen and arseni
redox centers, respectively, by taking the oxidation potentials
of arsine 2 and N-mesitylphenothiazine into consideration.
Oxidation of the aminoarsinobenzenes suffers from instability
of the arsenic-centered cation radicals. Although the oxidation
of trimesitylarsine 2) and the related arsines to the cation
radicals gives reversible cyclic voltammograms, the arsenic-

_ ANy — : S
centered cation radicals are less stable than the phosphoru L%an%i??l?i%/v\:rggislew) erc%l?y?artr(]e-rirgZli%ﬁigrgzﬁgﬁfﬁélovsh?éh
counterparts. Thus, decomposition takes place on the arsenic P '

redox center after oxidation to the di(cation radical). On the oxidizes the triarylamines to the corresponding cation radicals,

other hand, the nitrogen radical center survives even after theil)sr?] frfi(;:)dne(\j/vitsr:wt"r:zrvzrlﬁgtga}, tt?gdcat:;grferz;giigltss ois hweerI]I I?S
decomposition on the arsenic center. P pheny

i i 14 — 3 i

Alhough imesiyphosshinel has s ow oxcsion poter.  PETSNSLNETCNY o 070 Y supnot oiton of
tial, oxidants suitable for generation of the corresponding cation of a®'P) of the cation rac?ical @bP. which is lar .er than t%lat
radical are still limited. Reaction of trimesitylphosphine with . L 928
organic acceptors such as TCRETCNQ, DDQ, and TCNQF of ph_osphorus-sub_stltuted arylnltroxyls—_(0.34 mT)28 suggests
did not afford EPR signals of the corresponding cation radical. considerable unpa|_red electron delocalization on the phosphorus,
Only the anion radicals of the acceptors were detected by EPR,pL%bsat':lgrudsuewﬁzrér;;a;?g;?glgérﬁ/ I:CEUOE nsr::)?,::fﬁ; f“roirg;lethe
andl was probably converted to the closed shell adducts. The phosp e . .  NeglgIbie
cationic oxidants such as thianthrenium perchlofatér;- coupllnggvgx)nth As despite larger atomic hyperfine coupling
phenylmethyl perchlorate, triphenylmethyl tetrafluoroborate, and constants. Alth_ough the fa}te of the triarylpnictogen moieties
tris(4-bromophenyl)methyl perchlorate, AgBFAGCIO,, and after ox!datlon is still ambiguous, the EPR spectra as yvell as
H,SQ; also failed to generate EPR signalslof. On the other the cyclic voltammograms suggest that the crowded pnictogen

hand, oxidation with tris(4-bromophenyl)aminium perchlofate ggtmn_ radlcgl_l c?ntershgrr(]e still BOt stt)able egct))uggpt; ac%om_ﬂwoda(tje
in dichloromethane gave a purple solution, and satisfactory EPRful(r(t:r?(talfgtfbilliczzzger Ich can be observed by and still nee
spectra § = 2.0107 anda(®P) = 23.4 mT for the isotropic :
spectrum in solution andy = 2.0094, g, = 2.0030, and
an(®'P) = 17.4,a,(*'P) = 40.8 mT for the anisotropic spectrum
in frozen solution) were obtained. However, an excess amount We have Synthesized (phenothiazinoary|)dimesity|phosphines
of the oxidant resulted in the formation of the cation radical of and -arsines possessing crowded triary|phoshine or arsine
tetramesityldiphosphafe (g = 2.0130,a(*P) = 16.5 mT), moieties similar to the trimesityl derivatives and revealed redox
while the Corresponding hexachloroantimonate did not work. properties_ The (bromoary|)dimesity|ph05phine and _arsine&
Similarly, a dichloromethane solution @fwas oxidized to the deve|0ped as key Synthetic intermediatesy are expected to be
purple solution of the corresponding cation radical by tris(4- convenient synthetic intermediates for introduction of these
bromophenyl)aminium perchlorate, and isotropic and anisotropic crowded triarylpnictogen moieties. The (phenothiazinoaryl)-
spectra were obtained with= 2.0378,a("*As) = 27.5 mT in dimesitylphosphines and -arsines show two-step redox waves
solution andgn = 2.056,g; = 2.004,a1("As) = 18.7,&("As) corresponding to oxidation at nitrogen and phosphorus or arsenic
= 45.6 mT in frozen solution, respectively. Althouglgave a  redox centers. However, the two-step redox systems are not
reversible cyclic voltammogram2™ was not as stable as reversible at room temperature even if the redox centers are
(24) Frey, J. E.; Cole, R. D.; Kitchen, E. C.. Superant, L. M.; connected through a 1,4-arylene linkage, which generally
Sylwestrzak, M. SJ. Am. Chem. S0d.985 107, 748-755.

342mT 1mT

I [—
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expected and the EPR signal and the purple color2tf
gradually disappeared after the oxidation. Oxidation of amino-
phosphinobenzer&bP and aminoarsinobenzeBeA with tris-
(4-bromophenyl)aminium perchlorate in dichloromethane af-
forded a green solution and a brown solution, respectively. The
EPR spectrum obtained by oxidation 8P appeared as four
lines at room temperature and can be interpretegi-a2.0047,
a(**N) = 0.73 mT, anda(®!P) = 0.73 mT.3bA gave three lines

Conclusion

(25) Bell, F. A.; Ledwith, A.; Sherrington, D. Cl. Chem. Soc., Chem. (28) (a) Torssell, KTetrahedronl 977, 33, 2287-2291. (b) Leznoff, D.
Commun.1969 2719-2720. B.; Rancurel, C.; Sutter, J.-P.; Rettig, S. J.; Pink, M.; Paulsen, C.; Kahn,

(26) Murata, Y.; Shine, H. 1. Org. Chem1969 34, 3368-3372. O. J. Chem. Soc., Dalton Tran4999 3593-3599. (c) Leznoff, D. B.;

(27) (a) Culcasi, M.; Gronchi, G.; Tordo, B. Am. Chem. Sod.985 Rancurel, C.; Sutter, J.-P.; Rettig, S. J.; Pink, M.; KahnrO@anometallics

107, 7190-7193. (b) Symons, M. C. R.; Tordo, P.; WyattJJOrganomet. 1999 18, 8, 5097-5102.
Chem.1993 443 C29-C32. (29) Morton, J, R.; Preston, K. B. Magn. Resonl978 30, 577-582.
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stabilizes such redox systems. Although trimesitylphosphine andAnal. Calcd for G;H3,AsBr: C, 63.42; H, 6.31; Br, 15.63. Found:
-arsine are known to be reversible redox couples, further stability C, 63.72; H, 6.31; Br, 15.48.
is required to construct two-step reversible redox systems. (3-lodomesityl)dimesitylphosphine (5bP)To a solution o5aP
Synthesis and redox properties of the (phenothiazinoaryl)- (1.00 g, 2.14 mmol) in THF (20 mL) was added butyllithium (1.75
phosphines and -arsines carrying more stabilized phosphoruamL in hexane, 2.91 mmol) at78 °C. After being stirred for 20
or arsenic redox centers are under investigation. min, a solution of iodine (962 mg, 3.79 mmol) in THF (15 mL)
was added, and the mixture was warmed to room temperature.
Excess iodine was quenched with saturated Nagt@ition, and
the organic layer was extracted with ether, washed with saturated
(3-Bromomesityl)dimesitylphosphine (5aP).A solution of ~ NaHCQ solution a”dlsa;”rﬁ‘ed NaCl solution, fﬂd dried over
3-bromomesitylmagnesium bromide was prepared from magnesiumM9SC:- After removal of the drying agent by filtration and
(1.24 g, 51.0 mmol) and 2,4-dibromomesitylene (13.9 g, 50.1 mmol evapo_rgtlon of the sollvent, the crude mixture was chromatographed
in THF (100 mL). To a solution of phosphorus trichloride (6.5 mL, °OV€r i'l'ca} gel (elu.ent. hexane) to aﬁ®P (938 mg, 1'83 ”fTOl)
74.6 mmol) in THF (50 mL) was added the solution of the aryl N 85% vield.SbP: colorless crystals; mp 161-3.63.0°C; 'H
Grignard reagent over 20 min, and the mixture was stirred for 30 NMR (200 MHz, CDC}) 0 6.86 (1H, d.Jpw = 3.0 Hz), 6.79 (4H,
min at —78 °C. The mixture was warmed to room temperature, d, Joy = 3.2 Hz), 2.44 (31H* s), 2.42 (3H, s), 2.26 (6H, s), 2.03
stirred for 12 h, and evaporated to remove the solvent and excesg12H, s), 2.00 (3H, s)i*C{*H} NMR (50 MHz, CDC}) 6 144.72
phosphorus trichloride. The residue was dissolved in THF (200 mL), (d: Jec = 18.7 Hz), 142.42 (dJpc = 17.8 Hz), 142.06 (dJpc =
and a solution of mesitylmagnesium bromide, which was prepared 18.3 Hz), 137.77 (s), 134.16 (Gc = 23.2 Hz), 131.23 (dJpc =
from magnesium (3.12 g, 128 mmol) and 2-bromomesitylene (19.0 18.2 Hz), 130.18 (dJec = 3.3 Hz), 129.81 (dJec = 3.6 Hz), 108.42
mL, 124 mmol) in THF (100 mL), was added over 35 min-at8 (d, Jpc = 1.6 Hz), 30.36 (s), 30.03 (dpc = 19.8 Hz), 22.79 (d,
°C. After being stirred for 12 h at room temperature, the mixture Jec = 16.5 Hz), 22.54 (dJpc = 15.2 Hz), 20.94 (s)}'P NMR (81
was washed with a saturated NaCl solution and dried over MgSO MHz, CDCk) 0 —28.2 (s); LRMS (70 eV, Eln/z (rel intensity)
The drying agent was removed by filtration, and the solvent was 514 (M*; 49), 499 (M" — Me; 100), 387 (M — I; 14), 119 (Mes;
evaporated to give crudgaP. The crude product was chromato-  9); HRMS (70 eV, El) foundwz 514.1284, calcd for &HsPl,
graphed over silica gel (eluent: hexane) to afféedP(11.9 g, 25.4 M, 514.1287. Anal. Calcd for £H3PI: C, 63.04; H, 6.27; I, 24.67.
mmol) in 51% yield5aP. colorless crystals, mp 161862.5°C; Found: C, 63.37; H, 6.34; I, 25.53.
'H NMR (200 MHz, CDC}) ¢ 6.88 (1H, d,Jpy = 3.4 Hz), 6.82 (3-lodomesityl)dimesitylarsine (5bA).lodination of5aA in a
(4H, d, Jpn = 3.2 Hz), 2.40 (3H, s), 2.34 (3H, s), 2.28 (6H, s), manner similar to the preparation BbP afforded 5bA in 97%
2.06 (12H, s), 2.02 (3H, s}*C{'H} NMR (50 MHz, CDC}) o yield. 5bA: colorless crystals, mp 144-(44.5°C; 'H NMR (600
142.47 (dJpc = 17.8 Hz), 141.49 (dJec = 18.8 Hz), 141.12 (d,  MHz, CDCL) 6 6.90 (1H, s), 6.82 (4H, s), 2.52 (3H, s), 2.46 (3H,
Jec = 18.2 Hz), 137.93 (s), 137.78 (s), 135.01 Jgk = 22.2 Hz), s), 2.28 (6H, s), 2.16 (12H, s), 2.15 (3H, $C{*H} NMR (151
131.06 (d,Jpc = 18.1 Hz), 130.99 (dJpc = 3.4 Hz), 129.80 (d,  MHz, CDCk) 6 145.00, 142.64, 142.33, 141.80, 138.36, 137.67,
Jec = 3.6 Hz), 126.80 (dJec = 2.9 Hz), 24.31 (s), 23.48 (dpc 135.92, 130.03, 129.69, 108.39, 30.71, 30.23, 23.14, 22.90, 20.87;
= 19.5 Hz), 22.78 (dJpc = 16.5 Hz), 22.58 (dJpc = 15.4 Hz), LRMS (70 eV, El)m/z (rel intensity) 558 (M 100), 543 (M —
20.93 (S);31|? NMR (81 MHz, CDC}) 6 —30.2 (s); LRMS (70 eV, Me; 4), 439 (M" — Mes; 3), 313 (MesAs*; 11), 193 (MesAS —
El) m/z (rel intensity) 468 (M + 2; 36), 466 (M'; 34), 453 (M 1: 9) '119 (Mes; 15); HRMS (70 eV, El) foundnz 558.0795,
*+ 2~ Me; 100), 451 (M~ Me; 94), 387 (M = Br; 7.4), 267 calcd for GHsoAsl, M, 558.0765. Anal. Caled for SHzAsl: C,
M (—M1; 2&)1’}@;5 1(17)62?/2 (E'\If;f— L s M3, 5785 H,5.77;1, 22.73. Found: C, 58.08; H, 5.78; I, 22.67.
es; 28); ev, oundn/z 466. , caled for L ) . .
CoHaPBr, M, 466.1425. Anal. Calcd for GHPBr: C, 69.38; (4-Bromoduryl)dimesitylphosphine (6aP).Preparation of di-
. . chloro(duryl)phosphine followed by addition of mesitylmagnesium
H, 6.90. Found: C, 70.43; H, 7.00. T - .
B iV di itvlarsi A soluti ¢ . bromide in a manner similar to the preparation5afP afforded
| (- rorr_nom(te)sny )dlmesny arsmed(?aA). S0 utlc_m 0 1m7eg‘,|t- 79 5GaP in 56% vyield.6aP. colorless prisms (EtOHbenzene); mp
ylmagnesium bromide was prepared from magnesium (1.76 g, 72. 214.0-215.0°C; *H NMR (200 MHz, CDC}) 6 6.79 (4H, d.Jox
mmol) and 2-bromomesitylene (11.0 mL, 71.9 mmol) in THF (180 _ .
; L . Y =3.1Hz), 2.37 (6H, s), 2.26 (6H, s), 2.14 (6H, s), 2.02 (12H, S);
mL). To a solution of arsenic trichloride (3.0 mL, 35.6 mmol) in 3~/ 7
. . 3C{1H} NMR (50 MHz, CDCE) 6 142.24 (d,Jpc = 17.6 Hz),
THF (200 mL) was added a solution of the Grignard reagent over 139 55 _ _
. ; . . : 55 (dJpc = 18.1 Hz), 137.50 (s), 136.19 (dpc = 18.3 Hz),
15 min, and the mixture was stirred for 10 min-af8 °C. To the _ -
. : 133.92 (d,Jpc = 4.0 Hz), 131.61 (dJpc = 18.4 Hz), 130.09 (s),
resultant pale yellow suspension was added a solution of the _ -
Grignard reagent, prepared from magnesium (2.60 g, 107 mmol) 7 1
. . , = 1.7 Hz), 20.93 (dJpc = 19.6 Hz), 20.89 (sBP NMR (81 MHz,
and 2,4-dibromomesitylene (29.7 g, 107 mmol) in THF (240 mL), ) ) )
in 15 min, and the mixture was stirred for 30 min-atf8 °C. The CDC) 0 —31.6 (s); LRMS (70 eV, Elyz (rel intensity) 482
’ M+ + 2; 47), 480 (M; 44), 467 (MF + 2 — Me; 95), 465 (M

mixture was warmed to room temperature, stirred for 12 h, and ( Me:100), 401 (M — Br: 10), 119 (Mes: 16): HRMS (70 eV,

evaporated. The residue was extracted with ether, washed with _
saturated NRCI solution and saturated NaCl solution, and dried EI) foundm/z 480.1575, calcd for &H34PBr, M, 480.1581. Anal.

over anhydrous MgSg After removal of the drying agent by Calcd' for QBH?“PB“ C, 69.85; H, 7.12; Br, 16.60. Found: C,
filtration and evaporation of the solvent, the residue was chromato- 70.24; H, 7.23; Br, 16.10.

Experimental Section

graphed over silica gel (eluent: hexane) to afféal (5.18 g, (4-Bromoduryl)dimesitylarsine (6aA). Successive addition of
10.1 mmol) in 29% yield an@ (1.85 g, 4.28 mmol) in 12% yield. ~ mesitylmagnesium bromide (2 equiv) and 4-bromodurylmagnesium
5aA: colorless prisms (EtOH), mp 142:343.0°C; *H NMR (600 bromide to a solution of arsenic trichloride in a manner similar to

MHz, CDCk) 6 6.90 (1H, s), 6.83 (4H, s), 2.414 (3H, s), 2.405 the preparation dbaA afforded6aA in 27% yield.6aA: colorless

(3H, s), 2.29 (6H, s), 2.17 (12H, s), 2.15 (3H, BC{*H} NMR prisms (EtOH), mp 216:6217.0°C; *H NMR (200 MHz, CDC})

(151 MHz, CDC}) & 142.59, 141.69, 141.28, 139.17, 137.79, 0 6.79 (4H, s), 2.38 (6H, s), 2.26 (6H, s), 2.23 (6H, ), 2.12 (12H,
137.59, 135.62, 130.81, 129.60, 126.67, 24.14, 24.1 1, 23.05, 22.87 5); *3C{*H} NMR (50 MHz, CDCk) 6 142.56, 141.19, 139.69,
20.78; LRMS (70 eV, EWz (rel intensity) 512 (M + 2; 100), 137.46, 136.14, 134.03, 129.96, 129.59, 23.05, 21.80, 21.63, 20.82;
510 (M*; 97), 313 (MegAs'; 17), 119 (Mes; 38); HRMS (70 LRMS (70 eV, El)m/z (rel intensity) 526 (M + 2; 100), 524

eV, El) foundm/z 510.0948, calcd for &§H3z,AsBr, M, 510.0903. (M*; 99), 446 (M + 1 — Br; 21), 406 (M" + 2 — Mes— 1; 7),
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404 (M~ — Mes" — 1; 7), 313 (MegAs™; 18), 119 (Mes; 15);
HRMS (70 eV, El) foundnwz 524.1047, calcd for §gH34ASBr, M,
524.1060.

(4-lododuryl)dimesitylphosphine (6bP).lodination of6aP in
a manner similar to the preparation ®P afforded6bP in 68%
yield. 6bP: colorless solid, mp 221:6221.5°C; IH NMR (200
MHz, CDCL) 6 6.79 (4H, d,Jpy = 3.3 Hz), 2.48 (6H, s), 2.26
(6H, s), 2.18 (6H, s), 2.03 (12H, s}3C{H} NMR (50 MHz,
CDCls) 6 142.30 (d,Jpc = 17.8 Hz), 138.84 (dJpc = 18.0 Hz),
137.56 (s), 137.50 (dlpc = 3.8 Hz), 137.43 (dJpc = 18.7 Hz),
131.64 (d,Jpc = 18.4 Hz), 129.77 (dJpc = 3.5 Hz), 113.14 (s),
28.38 (dJpc = 1.9 Hz), 22.77 (dJpc = 16.1 Hz), 21.72 (dJpc =
19.6 Hz), 20.92 (sPP NMR (81 MHz, CDC}) 6 —31.5 (s); LRMS
(70 eV, El)mvz (rel intensity) 528 (M; 100), 513 (M™ — Me; 92);
HRMS (70 eV, El) foundnvz 528.1447, calcd for &Hs4PI, M,
528.1443. Anal. Calcd for £gH34Pl: C, 63.64; H, 6.48; 1, 24.02.
Found: C, 63.84; H, 6.47; 1, 23.82.

(4-lododuryl)dimesitylarsine (6bA). lodination of 6aA in a
manner similar to the preparation 6bP afforded 6bA in 93%
yield. 6bA: colorless plates (EtOHdichloromethane), mp 2110
211.5°C; *H NMR (600 MHz, CDC}) 6 6.80 (4H, s), 2.48 (6H,
s), 2.271 (6H, s), 2.266 (6H, s), 2.13 (12H,SL{H} NMR (151
MHz, CDCl) 6 142.60, 142.52, 139.05, 137.64, 137.52, 136.18,
129.63, 113.09, 28.36, 23.10, 22.63, 20.86; LRMS (70 eV ni#t)
(rel intensity) 572 (M7 100), 313 (M- — Duryll; 9), 119 (Mes;

7); HRMS (70 eV, EI) foundnwz 572.0927, calcd for §Hz4AslI,
M, 572.0922.

Bis(4-bromoduryl)mesitylphosphine (7).Preparation of chloro-
didurylphosphine followed by addition of mesitylmagnesium
bromide in a manner similar to the preparatiorbaf afforded7
in 15% vyield.7: colorless prisms (EtOHbenzene); mp 216:0
217.5°C; *H NMR (200 MHz, CDC}) 6 6.82 (2H, d,Jpy = 3.3
Hz), 2.40 (12H, s), 2.28 (3H, s), 2.14 (12H, s), 2.03 (6HX}-
{*H} NMR (50 MHz, CDC}) 6 141.97 (dJpc = 17.9 Hz), 139.21
(d, Jpc = 18.3 Hz), 137.64 (s), 136.28 (dpc = 18.9 Hz), 134.11
(d, Jpc = 3.9 Hz), 131.91 (dJpc = 17.9 Hz), 130.17 (s), 129.87
(d, Jpc = 3.5 Hz), 22.86 (dJpc = 15.7 Hz), 21.74 (dJpc = 1.7
Hz), 20.92 (s), 20.89 (dJpc = 19.1 Hz); 3P NMR (81 MHz,
CDClg) 6 —27.9 (s); LRMS (70 eV, El/z (rel intensity) 576
(M* + 4; 32), 574 (M + 2; 59), 572 (M; 31), 561 (M" + 4 —
Me; 52), 559 (M + 2 — Me; 100), 557 (M — Me; 52), 493 (M
+ 2 — Br; 19), 493 (M" — Br; 21), 119 (Mes; 13).

Tris(4-bromoduryl)phosphine (8). Addition of 3 equiv of
4-bromodurylmagnesium bromide in THF to a THF solution of
phosphorus trichloride at-78 °C in a manner similar to the
preparation obaP afforded8 almost quantitatively8: colorless
plates (EtOH-benzene), mp 262:262.5°C; 'H NMR (200 MHz,
CDClg) 6 2.39 (18H, s), 2.11 (18H, sfiC{*H} NMR (50 MHz,
CDCls) 6 138.87 (d,Jpc = 18.4 Hz), 136.54 (dJpc = 18.9 Hz),
134.26 (s), 130.20 (s), 21.75 (s, Ma&); 20.91 (d,Jpc = 18.5 Hz);
3P NMR (81 MHz, CDC}) 6 —24.4 (s);3P NMR (81 MHz,
CDCIy/THF) 6 —25.1 (s); LRMS (70 eV, Elyz (rel intensity)
670 (M™ + 6; 40), 668 (M + 4; 100), 666 (M + 2; 91), 664
(M*; 39), 655 (M" + 6 — Me; 38), 653 (M + 4 — Me; 93), 651
(Mt + 2 — Me; 90), 649 (M — Me; 26), 589 (M + 4 — Br; 25),
587 (M + 2 — Br; 49), 585 (M" — Br; 20); HRMS (70 eV, EIl)
found m/z 664.0106, calcd for §HzsPBr3, M, 664.0105.

Bis(3-bromomesityl)mesitylarsine (9).Successive addition of
3-bromomesitylmagnesium bromide (1.0 equiv) and mesitylmag-
nesium bromide (3 equiv) to a solution of arsenic trichloride in a
manner similar to the preparation 6&A afforded?2 (27%), 5aA
(9%), and9 (14%).9: colorless oil;'H NMR (600 MHz, CDC})

0 6.94 (2H, s), 6.87 (2H, s), 2.46 (6H, s), 2.44 (6H, s), 2.32 (3H,
s), 2.20 (6H, s), 2.18 (6H, s)¥C{*H} NMR (151 MHz, CDC}) 6

Sasaki et al.

El) m/z (rel intensity) 592 (M + 4; 54), 590 (M + 2; 100), 588
(M*; 49), 512 (M" + 2 — Br; 6), 510 (M" — Br; 5), 119 (Mes;
16); HRMS (70 eV, El) foundwz 588.0033, calcd for &Ha;-
AsBr,, M, 588.0008.

Dimesityl(3-phenothiazinomesityl)phosphine (3bP)A mixture
of phenothiazine (101 mg, 0.509 mmoBbP (243 mg, 0.473
mmol), K,CO; (275 mg, 1.99 mmol), copper powder (67.4 mg,
1.06 mmol), 18-crown-6 (13.7 mg, 0.0518 mmol), and 1,2,4-
trichlorobenzene (3 mL) was degassed by pumping and refluxed
for 84 h under argon atmosphere. After being cooled to room
temperature, the inorganic salts were removed by passing through
a short alumina column (eluent: dichloromethane). The solvent was
removed by evaporation, and the residue was chromatographed over
silica gel (eluent: hexanetriethylamine= 100:1, hexanedi-
chloromethanetriethylamine= 700:100:7) to give8bP (144 mg,
0.246 mmol) in 52% yield3bP: colorless solid, mp 175:0176.5
°C; 'H NMR (600 MHz, CDC}) 6 7.08 (IH, d,Jpy = 3.5 Hz),
6.85 (2H, dd Juy = 7.4 Hz,Juy = 1.4 Hz), 6.80 (4H, brs), 6.76
(2H, td,Jyy = 7.7 Hz,Jyy = 1.5 Hz), 6.70 (2H, tdJyn = 7.4 Hz,

Jun = 1.0 Hz), 5.84 (2H, ddJuy = 8.1 Hz,Jyy = 0.8 Hz), 2.26
(6H, s), 2.19 (3H, s), 2.18 (3H, s), 2.11 (12H, s), 2.01 (3H, s);
BC{*H} NMR (151 MHz, CDC}) 6 143.10 (d,Jpc = 14.1 Hz),
142.98 (d Jpc = 12.1 Hz), 142.43 (dJpc = 16.0 Hz), 141.18 (s),
138.03 (s), 137.80 (s), 135.89 @c= 21.6 Hz), 135.79 (s), 132.16
(brs), 130,93 (dJpc = 17.8 Hz), 129.83 (brs), 127.04 (s), 126.24
(s), 121.94 (s), 118.26 (s), 113.89 (s), 22.75J& = 16.2 Hz),
20.91 (s), 18.06 (s), 17.12 (Gsc = 14.9 Hz);3P NMR (81 MHz,
CDClg) 6 —33.4 (s); LRMS (70 eV, Elz (rel intensity) 585
(M*; 100), 570 (M — Me; 44), 198 (phenothiazirie11); HRMS
(70 eV, EIl) foundnwz585.2624, calcd for §H4NPS, M, 585.2619.

Bis(4-tert-butylphenyl)[3-(dimesitylarsino)mesitylJamine (3aA).
The Ullmann coupling obbA with bis(4+tert-butylphenyl)amine
in refluxing 1,2-dichlorobenzene for 120 h in a manner similar to
the preparation o8bP afforded3aA in 91% yield.3aA: colorless
crystals; mp 280.5281.5°C; *H NMR (600 MHz, CDC}) ¢ 7.16
(4H, md, Jyy = 8.9 Hz), 6.92 (1H, s), 6.85 (4H, mdyy = 8.9
Hz), 6.76 (4H, s), 2.23 (6H, s), 2.21 (3H, s), 2.15 (12H, s), 1.97
(3H, s), 1.88 (3H, s), 1.29 (18H, s)C{*H} NMR (151 MHz,
CDClg) 6 143.34, 142.98, 142.86, 142.69, 141.53, 141.43, 139.20,
137.83, 137.40, 135.82, 131.59, 129.52, 125.56, 118.61, 34.00,
31.42,23.07, 23.06, 20.81, 18.72, 18.67; HRMS (70 eV, EI) found
m/z 711.3787, calcd for SHsgAsSN, M, 711.3785. Anal. Calcd for
Cs7HsgAsN: C, 79.30; H, 8.21; N, 1.97. Found: C, 79.14; H, 8.32;
N, 2.01.

Dimesityl(3-phenothiazinomesityl)arsine (3bA)The Ullmann
coupling of 5bA with phenothiazine in refluxing 1,2,4-trichloro-
benzene for 70 h in a manner similar to the preparatioBhd?
afforded3bA in 40% yield.3bA: colorless solid, mp 97:098.0
°C; ™H NMR (600 MHz, CDC}) 6 7.07 (1H, s), 6.85 (2H, ddlpn
=7.5Hz,d4y = 1.6 Hz), 6.79 (4H, s), 6.75 (2H, tdyn = 7.7 Hz,

Jun = 1.6 HZ), 6.70 (2H, thHH =7.4Hz,lqy = 1.3 HZ), 5.82
(2H, dd,Jyn = 8.2 Hz,Jyy = 1.2 Hz), 2.29 (3H, s), 2.25 (3H, s),
2.18 (12H, s), 2,17 (3H, s), 2.07 (3H, $JC{H} NMR (151 MHz,
CDCls) 6 143.37, 143.29, 142.64, 141.12, 140.17, 137.96, 137.67,
135.73, 135.50, 132.03, 129.69, 127.03, 126.23, 121.93, 118.22,
113.85, 23.19, 23.11, 20.83, 17.95, 17.86; LRMS (70 eV nid

(rel intensity) 629 (M; 100), 510 (M — Mes; 4), 198 (phenothi-
azine'; 11), 119 (Mes; 5); HRMS (70 eV, EI) foundn/z 629.2098,
calcd for GgH4gNSAs, M, 629.2098.

Bis(4-methoxyphenyl)[3-(dimesitylarsino)mesityllamine (3cA).
The Ullmann coupling oBbA with bis(4-methoxyphenyl)amine
in refluxing 1,2-dichlorobenzene for 133 h in a manner similar to
the preparation 08bP afforded3cA in 69% yield.3cA: colorless
oil; *H NMR (200 MHz, CDC}) 6 6.89 (1H, s), 6.81 (4H, mdyy
= 9.4 Hz), 6.75 (4H, s), 6.72 (4H, mdyy = 9.4 Hz), 3.76 (6H,

142.46, 141.61, 141.14, 139.02, 138.13, 137.91, 135.53, 131.03,s), 2.23 (6H, s), 2.18 (3H, S), 2.13 (12H, S), 1.97 (3H, 5), 1.92 (3H,

129.84, 126.87, 24.20, 24.19, 23.13, 22.95, 20.85; LRMS (70 eV,

s); 13C{1H} NMR (50 MHz, CDC}) 6 153.34, 142.92, 142.66,
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141.45, 141.40, 140.05, 139.23, 137.71, 137.43, 135.77, 131.71 refined. Structure solution, refinement, and graphical representation
129.55, 120.05, 114.26, 55.49, 23.11, 22.64, 20.84, 18.72, 18.55;were carried out using the teXsan pack&yérystallographic data

LRMS (70 eV, El)m/z (rel intensity) 659 (M 100).

Dimesityl(4-phenothiazinoduryl)phosphine (4bP).The Ull-
mann coupling of6bP with phenothiazine for 72 h in a manner
similar to the preparation &bP afforded4bP in 42% yield.4bP:
colorless oil;'H NMR (600 MHz, CDC}) 6 6.89 (2H, ddJuy =
7.5 Hz,Jyy = 1.6 Hz), 6.83 (4H, dJpy = 3.2 Hz), 6.77 (2H, td,
Jhn = 7.7 Hz, Iy = 1.6 HZ), 6.72 (2H, thHH =74 Hz,Jqny =
1.3 Hz), 5.81 (2H, ddJun = 8.1 Hz,Jyy = 1.2 Hz), 2.28 (6H, s),
2.16 (6H, s), 2.11 (12H, s), 2.10 (6H, $3{*H} NMR (151 MHz,
CDCly) ¢ 142.34 (dJpc = 16.9 Hz), 141.59 (s), 140.91 (dsc =
18.0 Hz), 137.650 (s), 137.647 (#hc= 19.6 Hz), 137.31(s), 134.07
(d, Jpc = 4.1 Hz), 131.76 (dJpc = 18.6 Hz), 129.85 (s), 127.11
(s), 126.29 (s), 121.98 (s), 118.41 (s), 114.30 (S), 22.79(sl+=
16.1 Hz), 20.93 (s), 19.87 (dpc = 18.1 Hz), 15.44 (dJpc = 1.5
Hz); 3P NMR (81 MHz, CDC}) 6 —32.0 (s); LRMS (70 eV, El)
nvz (rel intensity) 559 (M; 100). 584 (M — Me; 49), 331 (M —
MesP + 1; 9), 198 (phenothiazirte 12); HRMS (70 eV, El) found
m/z 599.2764, calcd for §H4NPS, M, 599.2776.

Bis(4-tert-butylphenyl)[4-(dimesitylarsino)duryllamine (4aA).
The Ullmann coupling oBbA with bis(4tert-butylphenyl)amine

(excluding structure factors) for the structures reported in this paper
have been deposited with the Cambridge Data Centre as supple-
mentary publication nos. CCDC-26082 and -260833and6bA,
respectively. Copies of the data can be obtained free of charge on
application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK
(fax: (+44) 1223-336-033; e-mail: deposit@ccdc.cam.ac.uk).
Crystal Data for 6bA. CygHssAsl, M = 572.40, colorless prism
grown from ethanetchloroform, crystal dimensions 0.76 0.45
x 0.15 mn3. Triclinic, space grouPl (#2),a= 10.764(1) Ab =
14.461(2) Ac = 8.748(1) A,o. = 103.961(9), # = 101.889(9),
y =97.284(93, V= 1270.6(3) R, Z = 2, pcaica= 1.496 g cn3,
u = 2.566 mn11, F(000)= 576.00. Number of reflections measured
was 4727 (Bmax= 50.0°) of which 4466 were unique, witRy,; =
0.026, and 3599 were larger than thresholg [2.0Qs(1)]. Number
of variables was 271R = 0.070,R, = 0.146, and goodness of fit
S = 1.94 for all. Ry = 0.047 for | > 2.00Qs(1)]. Maximum and
minimum peaks on the final difference Fourier map corresponded
to 0.83 and—1.23 e A3, respectively.
Crystal Data for 8. C3oH3sPBrs, M = 667.30, colorless prism
grown from ethanotbenzene, crystal dimensions 0.%00.30 x
0.10 mnd. Monoclinic, space group2i/c (#14),a = 9.812(2) A,

in refluxing 1,2-dichlorobenzene for 186 h in a manner similar to = 21.432(3) A,c = 13.712(2) A8 = 100.06(1}, V = 2839.4-

the preparation 08bP afforded4aA in 70% yield.4aA: colorless
crystals, mp 131.5133.0°C; *H NMR (600 MHz, CDC}) 6 7.19
(4H, d, Jyn = 8.6 Hz), 6.88 (4H, dJuy = 8.6 Hz), 6.81 (4H, s),

(8) A3, Z =4, peaica= 1.561 g cnt3, u = 4.349 mnt?, F(000) =
1344.00. Number of reflections measure®491 (Dax = 50.C°)
of which 5015 were unique witR,; = 0.022, and 3356 were larger

2.27 (6H, s), 2.18 (12H, s), 2.17 (6H, s), 1.94 (6H, s), 1.30 (18H, than thresholdI[> 2.00(1)]. Number of variables was 30R =

s); BC{H} NMR (151 MHz, CDC}) ¢ 143.60, 142.73, 142.69,

0.068,R, = 0.114, and goodness of f& = 1.36 for al. R, =

140.77, 140.23, 137.35, 136.64, 134.38, 129.60, 125.63, 118.60,0.050 for | > 2.00s(1)]. Maximum and minimum peaks on the

34.04, 31.46, 23.13, 20.87, 20.63, 15.75.
Dimesityl(4-phenothiazinoduryl)arsine (4bA). The Ullmann

coupling of6bA with phenothiazine in refluxing nitrobenzene for

1.5 h in a manner similar to the preparation3fP afforded4bA
in 37% vyield. 4bA: colorless solid; mp 116118 °C; 'H NMR
(600 MHz, CDC¥}) ¢ 6.93 (2H, ddJun = 7,5 Hz,Junw = 1.5 Hz),
6.86 (4H, s), 6.81 (2H, tdlyy = 7.7 Hz,Juy = 1.4 Hz), 6.75 (2H,
td, Jhnw =74 Hz,IJqpyp = 1.2 HZ), 5.86 (2H, dd‘JHH = 8.1 Hz,JuH

final difference Fourier map corresponded to 1.17 a1 e A3,
respectively.
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