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Many attempts have been made in order to realize organic Scheme 1
ferromagnetic materials? Triplet carbenes are regarded as one of [N,
the mpst effective spin squrces_since the m_agnitude of the exchange 5--*"\\/1\(,&-7" (11 TMS—== / (PhsP),PdCl - Cul
coupling between the neighboring centers is Id@rgewever, these L '
systems have not been employed extensively due to two disadvan-
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tages that hinder their further extension to usable magnetic materials. 1-N, I
First, a triplet carbene unit is highly unstable and lacks the stability o
for practical application under ambient conditions. To overcome | N Br N
these difficulties_, we ha\{e ma_de great efforts toward _stabilization ,7\ /l\/x“-“. [RRNBDICIL, o /LBF
and succeeded in preparing fairly stable ones that survive for'days. ,,\ | LU - .
. > - ' T = F= . NEt3/Toluene N
The second disadvantage that arises is that diazo groups are also Br = XTNEN
generally labilé and, hence, are usually introduced at the last step \;\
of synthesis. 2N, 4
We found that a diphenyldiazomethane for a persistent triplet 3-nN; (X = Ny)
. ) . mL
carbene is also persistent for the diazo compdandl, hence, can 3 (X=1)

be further modified, with the diazo group intact, into a more . ) .
complicated diazo compouridThus, the diazo compound can be ~ due to the E&N=N stretch of the diazo group, whose intensity
used as a building block to prepare a polydiazo compound, which relative to the other _bands was essentla_lly |dent|c_al Wlth that
can then generate high-spin poly(carbene) with considerable thermaiCPServed for the starting monome-Ni;). This clearly indicates
stability. This is a report of the preparation of a poly(phenyl)- that the diazo group is not decayed during the polymerization
acetylene bearing diazo unit using Rh-complex-catalyzed polym- Process.

erizatiort1°and the characterization of poly(carbene) generated from A 2-methyltetrahydrofuran solution &nN, was placed inside
those precursor polydiazo compounds. the sample compartment of a superconducting quantum interference

(2,6-Dibromo-4-ethynylphenyl)(2,6-dimethylidrt-butylphenyl)- d(_evice_(SQUID) magnet/susceptomett_ar and irradiated—élOﬂ(_
diazomethane2N,)® was selected as a starting diazo precursor With alight (. =488 nm) from an argon ion laser through an optical
for the following reasons. First, it is expected to survive the fIber- The development on magnetizatidl (emu)) a 5 K'in a
chemical manipulations required to prepare the corresponding constant field of 5 kOe over a period of irradiation was measured

polymer since the diazo carbon is well-shielded by four relatively situ. As the irradiation time was increased, Mealues gradually
bulky groups at the ortho positions. Second, it is also expected to Ncréased and reached a plateau after several hours. Aftév the
generate a fairly persistent triplet carbene unit upon photoexcitation, Values reached a plateau, the magnetization values after irradiation,
as it has been shown thatN, generates the corresponding triplet  Ma Were measured at 2.0 and 5.0 K in a field range-660 kOe.
carbene 1), which survives for minutes in solution at room 1hemagnetization values of the sample before irradialipnyere
temperaturé! Finally, alkyl groups, i.e., methyl antert-butyl also measured l_Jnder the same COI’IdI'[IOﬂS: The magnetle_l)on (
groups, on one side of phenyl ring N,, are expected to both due to the species generatgd by photonS|s. was then obtained by
protect the carbenic center and also improve solubility, which will Subtracting the corresponding values obtained before and after
become a serious problem at a higher degree of polymerization.'”ad'at'on' Thus, t_he effect of any paramagnetic |mpur|_t|es_ could
The starting diazo compouriN, was easily prepared from the be canceled by this treatment. Th_e plots of the_ mqgnetlzarsmin (
corresponding brominated diazo compountl, by Sonogashira S Versus the temperature-normalized magnetic fiéldT) were
coupling reaction, followed by deprotection of the TMS group analyzed in terms of the Brillouin function as follos®12
Scheme 1%¢ Treatment oR-N, with [Rh(norbornadiemreNBD)- _ _ _
E:I]Z compIZx in the presence of tri[ethillamine as a cocata)lyst in M= M, = M, = FNgJB(k) (1)

toluene for 1 day at room temperature followed by quenching by hereF is the photolysis factor of diazo compoudis the number
MeOH and filtration gave a red solid. The solid was dissolved in ¢ the molecule,] is the quantum number for the total angular

CHCl; and purified by recycled gel permeation chromatography  momentumys is the Bohr magneton, anis Landeg-factor. Since
to obtain a main fraction. The average molecular weight of polymers {hese carbenes are composed of light elements, the orbital angular
(3-nN) was estimated to be approximately 86 000 (190 mer) from 1, amentum should be negligible, addtan be replaced with the

GPC calibration using a polystyrene standard. IR spectra of the spin quantum numbe® The M versusH/T plots are shown in
polymer @-nN,) showed a strong absorption band at 2100 &m

Figure la.
t Chemistry Department for Materials. The Qbsgrved data for the photpprgduct from polydlazp com-
* Instrumental Analysis Facilities. pound indicate that the magnetization data at two different
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Figure 1. (a) Plot of M vs H/T of the photoproduct from polydiazo
compound 8-nN3) measured at 2.30) and 5.0 K (). (b) Plot of M/Msvs

H/T of the photoproduct from polydiazo compour@(N,) measured at
5.0 K @). The red lines represent two-component theoretical curves with
S=9.63 F = 0.15) andS= 1.94 F = 0.22).

temperatures did not fit the same Brillouin function. Since the
magnetization is attenuated at lower temperatures (conijare
H/T plot at 2 aml 5 K in Figure 1a), the presence of antiferromag-

netic interaction among the unpaired spins is suggested. When a
sample concentration as low as 0.5 mM is taken into account, the
observed antiferromagnetic interaction can be assigned to an

intramolecular interaction rather than an intermolecular one.
Therefore, the data & K where the antiferromagnetic interaction

is weaker were analyzed in terms of the Brillouin function (Figure
1b). The data were fitted with eq 1 witB = 4.90 & = 0.35).
Alternatively, the data were better analyzed by a two-component
Brillouin function'® with S= 9.63 = 0.15) andS=1.94 F =
0.22). Significantly smalF values indicate either that the decom-
position rate of the precursor diazo functional groups is incomplete
or that there are considerable intramolecular antiferromagnetic

interactions between the carbene centers. Since the IR analysis of

structures do not have a planar polyene backbone and also that the
dihedral angle between the backbone and the attached phenyl ring
is significantly twisted. A defect in the backbone structure due the
nature of phenylacetylene polymerization is also suggesteal.
similar explanation can be applied for the unexpectedly low spin
multiplicities observed for polycarberg It is interesting to note
here that the spin multiplicity a3 is significantly higher than that

of a component spin unit, i.e., triplet carberg=t 1), rather than

an almost complete lack of magnetic interaction, as observed for
the poly(phenyl)acetylene bearing stable radical units. This is partly
ascribable to the higher spin density of the present system composed
of triplet carbene units than that composed of doublet radical units
and demonstrates the usefulness of triplet carbene as the spin source
for constructing high-spin organic molecules.
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