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Abstract: New crown-appended cholesterol-based organogelbtarhich has two cholesterol skeletons as a
chiral aggregate-forming site, two amino groups as an acidic proton-binding site, and one crown moiety as a
cation-binding site, was synthesized, and the gelation ability was evaluated in organic solvents. It can gelate
acetic acid, acetonitrile, acetone, ethanol, 1-butanol, 1-hexanol, DMSO, and DMF under 1.0 wt %, indicating
that 1 acts as a versatile gelator of various organic solvents. To characterize the aggregation mode in the
organogel system, we observed a CD spectrum of the acetic acid ethe CD spectrum, th&y—o value
appears at 353 nm, which is the same as the absorption maximue 353 nm. The positive sign for the

first Cotton effect indicates that the dipole moments of azobenzene chromophores tend to orient in a clockwise
direction. Very surprisingly, the TEM images of thet acetic acid gel resulted in the helical ribbon and the
tubular structures. Selgel polymerization of tetraethoxysilane was carried out udingthe gel phase. The

silica obtained from thd + acetic acid gel showed the helical ribbon with 17AB00-nm pitches and the
tubular structure of the silica with-560-nm outer diameter. As far as can be recognized, all the helicity
possesses a right-handed helical motif. Since the exciton-coupling band of the organogel alsR &igivts
handed) helicity, we consider that a microscopic helicity is reflected by a macroscopic helicity.

various structures of silica such as linear fib&lamellaréc—e

. ; p ; )
The sot-gel synthesis of well-ordered inorganic materials hellpal fibers?’ and Sph?"qu structures by setgel polymer
ization. These results indicate that the superstructures formed

offers a new and wide-ranging approach to useful materials with . . o
controlled architecture and porosity across a range of length in organogels are u_seful as templgtes to create various silica
scales:2 The direct synthesis of discrete inorganic architectures structures. One particularly interesting class of gelators, crown-
necessitates the use of dispersed organic supramolecular struc‘?‘ppended cholesterol-based gelators, frequently resulted in
tures with commensurate dimensionality; for example, hollow ™ 3y \"\urata, K.; Aoki, M.; Suzuki, T.. Harada, T.; Kawabata, H.;
fibers of silica have been prepared with self-assembled viroid Komori, T.: Ohseto, F.; Ueda, K.: Shinkai, $. Am. Chem. Sod 994

cylinderst organic crystalg¢ or phospholipid fiber§ as tem- 116 6664 and references therein. (b) James, T. D.; Murata, K.; Harada, T.;
plates Ueda, K.; Shinkai, SChem. Lett1994 273. (c) Jeong, S. W.; Murata, K.;
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reportec®7 The interest shown lies in the numerous potential 1999 5, 2722.
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various novel structures such as the fibrous, the lam&ltee Table 1. Gelation Ability of 1 in Organic Solvents
vesicular®d and the multilayered tubulgrstructures. entry solvent gelatioh
Kunitake and co-workers found that certain amphiphiles can -
) . 1 acetic acid G
form the tubular structure through the helical ribbon structure 2 propionic acid G
in agueous solutioh.They possess a polar head and suitable 3 acetonitrile G
chiral hydrophobic groups to form stable aggregates. Also, the 4 acetone G
formation of twisted ribbon structures of gelators were reported g itgano' | g
by a number of research group¥ However, they were not 2 1:h:§g;1%| o
grown from the helical ribbon or the tubular structures through 8 DMSO G
a twisted ribbon structure. Helical ribbon structures of the 9 DME G
organogels, on the other hand, were never observed in organic 10 chloroform S
solvent systems, and it thus occurred to us that judging from E te;lrahydmfurane IS
n-nexane

the versatility of crown-appended cholesterol-based gel&t6#s,
one might be able to find both structures, growing from the  2Gelator concentration, 1.0 wt %Gelation of 1: G, stable gel
helical ribbon to the tubule (as suggested by Kunitake &t al. formed at room temperature; S, soluble; I, insoluble.

for the agueous solution system). In addition, superstructures ) )
created from these gelators might be useful as templates fordelates various organic solvents under 1.0 wt % but enables us

transcription into the silica structures. to observe both the helical ribbon and the tubule. In addition,
With these objects in mind, we have desigrieavhich has it acts as a template for setjel polymerization of tetraethoxy-

silane (TEOS) to produce the novel “helical ribbon silica” as

SN/ N\ /\ y well as the “double-layered tubular silica”. To the best of our

X ¢ ¢ 0 “R knowledge, this is the first observation not only for the helical
N ribbon structure in the organogel system but also for the direct

R o 90 o 0o @0 oo e ; :

NN N N/ transcription of the molecular assemblies into the helical ribbon

structure of the silica.
o]

1
R= N0 < > N‘N.Q—E-o Results and Discussion
Chracterization of Organogel Superstructure by Circular

two cholesterol skeletons as a chiral aggregate-forming site, twoPichroism (CD). Compoundl was synthesized according to
amino groups as an acidic proton-binding site, and one crown Scheme 1. The gelation ability df was estimated in various

moiety as a cation-binding site. We have found thaot only organic solvents. The results are surmmarized in Table 1. The
: : ~ gelatorl could gelate 8 out of 12 organic solvents under 1.0
J_;(gﬁi(ﬁ)kg,”%’g@'ﬁkésomﬁn}ié gsaaq%'\g:? (ﬁ?ngmo'\(\_(;';ég?]:ekiyﬁ; vﬁlo’ wt %, indicating thatl acts as a versatile gelator of various
Inoue, K.; Hojo, J.; Shinkai, SThem. Lett1999 23. (¢) Jung, J. H.; Ono,  Organic solvents. Gelatdrformed better gel in organic solvents
Y.; Shinkai, S.Langmuir200Q 16, 1643. (d) Jung, J. H.; Ono, Y.; Shinkai, ~ in comparison to gelators bearing small size crown moiety such
S.; J. Chem. Soc., Perkin Trans.1®99 1289. (e) Jung, J. H.; Ono, Y.; as 24-crown-8- and 18_Crown_6_appended ge|at0r3_

Shinkai, S.Angew. Chem., Int. E00Q 39, 1862. (f) Jung, J. H.; Ono, : . :
Y. Shinkai, S.Chem. Eur. J200Q 5, 4552. (g) Jung, J. H.. Ono, Y To characterize the aggregation mode in the organogel phase,

Sakurai, K.; Sano, M.; Shinkai, S. Am. Chem. So@00Q 122, 8648. we observed the CD spectrum of acetic acid helh the CD

(9) (@) Nakashima, N.; Asakuma, S.; Kunitake,JI.Am. Chem. Soc spectrum, théy—q value appears at 353 nm, which is consistent
1985 107, 09. (b) Fuhrhop, J.-H.; Kang, J.Membranes and Molecular
AssembliesThe Synkinetic ApproacRoyal Society of Chemistry: London, (10) (a) Oda, R.; Huc, I.; Candau, S.Angew. Chem., Int. EAL998
1994, and references therein. (c) KunitakeAfigew. Chem., Int. E&Engl. 37, 2689. (b) Menger, F. M.; Keiper, J. 8ngew. Chem., Int. E200Q
1992 21, 709. (d) Nakashima, N.; Kunitake, Them. Lett1984 1709. 41, 1906.
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Figure 3. Powder XRD spectrum of xerogélprepared from acetic
acid.

respectively, even in organic solvents without sonication. The
organogel morphology is clearly different between azacrown-
appended gelator anty azacrown-appended gelator gave the
) ] . vesicular structu® whereasl gave the helical ribbon structure.
Figure 2. TEM picture of the xerogel prepared from acetic acid g jmplies that the helical ribbon structure in the organdgel
(negatively stained with Ug"). . . .
grows more efficiently from the vesicular structure than that in

with the absorption maximum dtax = 353 nm. One can thus the azacrown-appended gelator. It is not clear yet, however, why

assign the CD spectrum to the exciton-coupling band, althoughthe further growth of the vesicular structur(_a is suppressed in
it is somewhat asymmetrical (Figure 1). It is known that azacrown-appended gelator whereas it continues to grow to the

azobenzene-appended cholesterol gelators with na®)rek-8 *helical ribbon structure” irl. .

configuration tend to give a positive sign for the first Cotton ~ Recently, an X-ray crystallographic methodology for ascer-
effect, indicating that the dipole moments of azobenzene f@ining the molecular packing of gelators in the gel phase has
chromophores tend to orient in a clockwise direcfibh. been reported, and this method is being used to clarify the

However, the macroscopic helicity of the aggregate formed by 9€lation mechanism of low-molecular-weight gelatgrslow-
self-assembly is not necessarily related to the microscopic ever: the correlation between the molecular packing of gelator

helicity in a Cotton effect. This problem will be discussed later Molecules and the physical gelation properties is still unknown.
in more detail. We confirmed that the contribution of linear The xerogell obtained from acetic acid by a freezing method

dichronism (LD) to the true CD spectrum is negligible by using resulted in thf_e spong(_ellke aggregate but not the typlcal crystal.
the conventional LD mode. The strong CD intensity suggests, We obtained mformatlon about the molecular-packmg mode of
therefore, that in the organogel adopts a folded conformation gelator molecules in a neat gel from an X-ray diffraction pattern

to enjoy efficient intramolecular cholesteratholesterol and ~ Of the xerogel. The diffraction pattern is characterized by three
azobenzeneazobenzene interactiois. sharp reflection peaks of 41.15, 20.59, and 13.80 A (Figure 3),

Helical and Tubular Structures of the Organogel As the relative intensity of which is almost exactly in the ratio of

Observed by Transmission Electron Microscopy (TEM).To 125 This means that the xerogel maintains a layered
obtain visual insights into the aggregation mode, we observed structure with the interlayer distance of 41.15 A corresponding

the xerogel structure of acetic acid deby TEM and scanning 0 the (100) plane, while that of sample prepared by
electron microscopy (SEM). Figure 2 shows a TEM picture of cor_1vent|onal synthetic prc_;cedures gave only a broad pattern.
the xerogell obtained from acetic acid. Very interestingly, the ~ TNiS result supports the view that the organogel possesses the
xerogell mainly consists of the tubular structures wit20- well-ordered aggregate structure in the gel state.

nm outer diameter but also illustrates the linear ribbon and the ~ Sol—Gel Polymerization of TEOS and SEM/TEM Obser-

helical ribbon with 1706-1800-nm pitch. The organogél vation of the Silica Structure. To transcribe the superstructure
possesses a right-handed helical motif, since the exciton- formed in the organogel into the silica structure, we carried out
coupling band of the organogle also showsR helicity. In sol—gel polymerization of TEOS using in acetic acid or

addition, the SEM picture of the xerogélalso reveals the l-butgnol gel phase according to the method described previ-
characteristic right-handed helical ribbon structure. These resultsOusly” After sol—gel polymerization, we observed SEM pictures
indicate that the structure of the organogel process involves Of the silica obtained frori before and after calcination. Figure
several metastable intermediate structures, viz. the linear ribbon? shows a SEM picture after calcination: the silica obtained
— the helical ribbon— the tubule. The structure dfis quite from acetic acidl possesses the helical ribbon structure with
different from double-chain ammonium amphiphiles previously 1700-1800-nm pitches and the tubular structure of the silica
reported by Kun.ltake et al. which have long allphatlf: gro?Jps. (11) A similar folded conformation was proposed for an azacrown
These amphiphiles were transformed from the helical ribbon gerivative bearing two cholesterol groufss.
structure (its presence is assumed) into the tubular structure withH 8120) (ﬁl) _Ei?nabfusa, g-;_Zﬁgﬁg?ftgéiﬂ.&b?izﬁéah l\¢] gagehsi,, Ah;' ShSirai,
~ i i i i i . J. Colloid Interface Sci 3 . allan, D. J.; sircnhio, S.;
3.2um diameter in aqueous solution by sonication, whereas Weiss, R. GLangmuir 2000 16, 7558, (¢) Sakurai, K.. Ono. v.: Jung. J.
1 can form.both the hellgal ribbon structure and the.tubular H.. Okamoto, S.. Sakurai, S.; Shinkai, $.Chem. Soc., Perkin Trans. 2
structure with~520-nm diameter and 176@800-nm pitch, 2001, 108.
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Figure 4. SEM picture of the silica obtained from tet acetic acid
gel after calcination.

with ~560-nm outer diameter. As far as can be recognized, all
the helicity possesses a right-handed helical motif. Since the
exciton-coupling band of the organogel also shdwéight)
helicity, we consider that in the present system a microscopic
helicity is reflected by a macroscopic helicity. These results
indicate that the novel helical ribbon structure and the tubular
structure of the organogélhave successfully been transcribed
into the silica structures. This helical ribbon silica structure is
novel and different from the helical fiber structures obtained
from cyclohexanediamine-based organodgels.

To further corroborate that the organogel structure really acted
as a template for growth of the helical ribbon into the tubule,
TEM pictures were taken after removal @fby calcination
(Figure 5). Very interestingly, 17601800 nm of the helical
pitches of the helical ribbon structure remains constant with a
gradual change into the tubular structure (FigureS&aln
addition, the silica illustrates double layers with an interlayer
distance of 89 nm (Figure 5d). These results indicate that
TEOS (or oligomeric silica particles) was adsorbed onto both
surfaces of the double-layered tubules with8nm thickness.
Therefore, the tubular silica possesses two hollow cavities. The
smaller hollow with 8-9-nm layers was created by the
organogel template whereas the larger hollow with-4680-
nm inner diameters was created by the growth of helical ribbon. Figure 5. TEM pictures of the silica obtained from tfe+ acetic
We believe that such a precise transcription becomes possiblecid gel after calcination.
for the first time by using the organogel superstructures as a
template featuring the crystal-like characters. In addition;-sol
gel polymerization of TEOS using a large crown-appended The present paper has demonstrated that the organogklator
gelator such ad in the presence of metal salts and organic bearing dibenzo-30-crown-10 creates the novel helical and
compounds can be conveniently applied to deposition of noble tubular structures in organic solvent. Sglel polymerization
metals and organic compounds in the@8nm interlayers of of TEOS in the presence of the helical structurela$ useful
the helical ribbon structure of the silica. In contrast, the to create the helical ribbon structure of the silica. This is a very
deposition of noble metals on the inner wall in the helical fiber rare example of chiral inorganic materials. The helical ribbon
of the silica prepared from the cyclohexanediamine gels is very structurs of the silica are created with aid of hydrogen-bonding
difficult or almost impossible. as well as electrostatic interactions. The results clearly indicate

The helical ribbon and the tubular structures of the silica were the versatility of the template method in the gel phase for the
also created in 1-butanol where the amino groups are notcreation of various silica structures.
protonated. The result again supports the importance of the In addition, noble metals and organic compounds can be not
intermolecular hydrogen-bonding interaction in the creation of only conveniently deposited between the layers of the helical
the helical ribbon and the tubular structures (Figure 6a). When ribbon structure of the silica obtained from the organdgey
a trace amount of acid is present in the-sgél medium, the  the host-guest interactiolf but also readily applicable to the
amino groups are protonated and the cationic charges thusdesign of novel solid catalysts featuring a size recognition
formed can be a driving force to adsorb anionic oligomeric silica ability of 8—9-nm silica layers. We believe that the present
particles. To obtain evidence for the contribution of the silica with the helical higher-order morphology is useful as
hydrogen-bonding interaction to the binding of oligomeric silica unique catalysts for asymmetric syntheses without chiral organic
particles, sot-gel polymerization was carried out in the presence ligands!*
of EuNOH (tetrqethylammomum hydrox,lde: 2 ?9“"’1)’ As (13) The feasibility of this idea (deposition of noble metals during the
expected, the silica produced under this condition also showssol-gel process) has been examined; see: References 8d,g. Jung, J. H.;
the helical ribbon and the tubular structures. This result indicates Shinkai, S.J. Chem. Soc., Perkin Trang 200Q 2393.

_ ina i ; (14) To test this intriguing idea, we applied this helical silica to the Soai
that the hydrogen-bonding interaction between TEOS and thereaction (see: Soai, K.; Osanai, S.; Kadowaki, K.; Yonekubo, S.; Shibata,

neutral amino groups of can also act as a driving force 10 1 -'sato, 1.J. Am. Chem. So999 121, 11235) in collaboration with Soai's
create the novel structure of the silica (Figure 6b). group. Surprisingly, optical yields of 908% ee have been attained.

Conclusions
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4-n-Monobromobutoxyl-4'-((cholesteryloxy)carbonyl)azoben-
zene (2).4-((Bromobutyloxyphenyl)azo)benzoic ac&l(0.7 g, 1.86
mmol) and cholesterol (0.718 g, 2.23 mmol) were dissolved in 20 mL
of dichloromethane under a nitrogen atmosphere. The solution was
maintained at 0C by an ice bath. Dicyclohexylcarbodiimide (DCC;
0.383 g, 1.86 mmol) and (dimethylamino)pyridine (DMAP; 0.022 g,
0.186 mmol) were then added, the reaction mixture being stirred for 4
h at 0°C. The reaction mixture was filtered, and the filtrate was washed
with acidic and basic aqueous solutions (50 mL each). The organic
layer was evaporated to dryness. The residue was purified by a silica
gel column eluting with THRI-hexane (1:6 v/v) to give in 26% yield
as a yellow solid (mp 141.%5C). *H NMR (300 MHz, CDC}): 6 (ppm)
8.17 (2H, d,J = 9.0 Hz), 7.72 (2H, dJ = 9.0 Hz), 7.90 (2H, dJ =
9.0 Hz), 7.10 (2H, dJ = 9.0 Hz), 5.45 (1H, dJ = 6.3 Hz), 5.02-
4.88 (1H, m), 41 (2H, tJ = 6.3 Hz), 3.52 (2H, tJ = 6.2 Hz), 2.49
(2H, d,J = 6.2 Hz), 2.28-0.94 (35H, m), 0.88 (3H, s}3C NMR (75
MHz, CDCk): 6 (ppm) 165.1, 161.88, 155.20, 146.98, 139.9, 130.2,
125.18, 122.84, 122.28, 114.72, 67.22, 66.67, 56.67, 56.11, 50.01, 42.30,
39.71, 39.50, 38.20, 37.01, 36.64, 36.17, 35.79, 33.32, 31.92, 31.86,
29.3, 28.32, 28.01, 27.88, 27.78, 24.28, 23.82, 22.83, 22.56, 21.04,
19.38, 19.38, 18.71, 11.86. MS (SIMS): 745 [iM H]*. IR (KBr):
3005, 1722, 1603, 1579, 1500, 1468, 1284, 1116, 1047.cm

Dinitro-dibenzo-30-crown-10 (6).To a stirred solution of dibenzo-
30-crown-10 (0.15 g, 0.28 mmol) in acetic acid (5 mL) and water (1
mL) at 5.0°C was added dropwise 60% HNQ@L mL). The reaction
mixture was warmed to room temperature over period of 30 min and
stirred for an addition& h atroom temperature. Then, 1.0 M Na@QH
was added to the reaction mixture until the solution became neutral.
The precipitate was filtered off, to givein 85.0% yield as a yellow
powder (mp 133-135°C). *H NMR (300 MHz, CDC}): 6 (ppm) 3.69
(8H, brs), 3.77 (8H, br s), 3.93 (8H, br s), 4.22 (8H, br s), 6.87 (2H,
d,J=8.4 Hz), 7.73 (2H, s), 7.84 (2H, d,= 8.4 Hz). IR (KBr): 3005,
Figure 6. SEM pictures of the silica obtained from ttet 1-butanol 2987, 1508, 1210 cnt; MS (SIMS): 644.5 [M+ 2H]*. Anal. Calcd
gel in (a) the absence and (b) the presence of tetraethylammoniumsfor C,oH,N,O14 C, 54.20: H, 6.59; N, 4.36. Found: C, 54.50; H,

hydroxide. 6.55; N, 4.30.
. ) Diaminodibenzo-30-crown-10 (5). Dinitrodibenzo-30-crown-10
Experimental Section (0.134 g, 0.21 mmol) was added to dimethylacetamide anhydrate (20
Apparatus for Spectroscopy Measurements!H and *C NMR mL), and the solution was stirred until the solid was dissolved. Then,

spectra were measured on a Bruker ARX 300 apparatus. IR spectral0% Pd-C (0.10 g) was added to the solution, and hydrogen gas was
were obtained in KBr pellets using a Shimadzu FT-IR 8100 spectrom- introduced into the solution fc h atroom temperature. The reaction
eter, and MS spectra were obtained by a Hitachi M-250 mass spec-Mixture was filtered to remove PcC, and the filtrate was evaporated
trometer. in vacuo to dryness. The residue was purified by a silica gel column
TEM and SEM Observations. For TEM, a piece of the gel was  chromatography eluting with methanol/chloroform (1:9 v/v) to dive
placed on a carbon-coating copper grid (400 mesh) and removed afteras @ brown solid (0.10 g, 84% yield; mp 681 °C). 'H NMR (300
1 min, leaving some small patches of the gel on the grid. After the MHz, CDCL): 6 (ppm) 3.48 (4H, br s), 3.68 (8H, br s), 3.74 (8H, br
specimen was dried at low pressure, its was stained with15Q:L s), 3.84 (8H, br dJ = 12.4 Hz), 4.08 (8H, br s), 6.21 (2H, ddi= 8.4,
drops of uranyl acetate (2.0 wt % aqueous solution). Then, this was 2.5 Hz), 6.29 (2H, br s), 6.88 (2H, d,= 8.4 Hz). IR (KBr): 3350,
dried far 1 h at low pressure. The specimen was examined with an 3007, 2985, 1521, 1504, 1340, 1205¢mrMS (SIMS): 557.2 [M+
Hitachi H-7100 SEM, using an accelerating voltage of- 180 kv and 2H]*. Anal. Calcd for GegHaoN2010: C, 59.78; H, 7.96; N, 4.81.
a 16-nm working distance. SEM was taken on an Hitachi S-4500. The Found: C, 60.02; H,7.90; N, 4.53.
silica was coated with palladiufrplatinum and observed at85 kV 4-(Bis(diaminodibenze30-crown-10-butoxy)-4-((cholesteyloxy)-
of the accelerating voltage and an emission current oZA0 carbonyl)azobenzene (1)A mixture of 2 (0.24 g, 0.32 mmol)5 (0.085
Gelation Test of Organic Fluids. The gelator and the solventwere g, 0.15 mmol), and sodium carbonate (0.317 g, 3.00 mmol) in dry
put in a septum-capped test tube and heated in an oil bath until the putylnitrile (30 mL) was refluxed for 72 h. The solution was filtered
solid was dissolved. The solution was cooled at room temperature. If after cooling, and the filtrate was evaporated in vacuo to dryness. The
the stable gel was observed at this stage, it was classified as G inresidue was purified by an aluminum oxide column chromatography
Table 1. eluting with ethanol/chloroform (1:30 v/v) to give the desired product
Sol-Gel Polymerization of TEOS. In a typical preparation, as a yellow solid (56 mg, 20% yield; mp 168:268.7°C). 'H NMR
(1.0-2.5) x 10~* M gelator was dissolved in acetic acid or 1-butanol. (300 MHz, CDCH): & (ppm) 0.70 (6H, s), 0.87 (12H, d,= 6.6 Hz),
The organogel sample was added to TEOS (2@0 mg)/water 0.92-2.06 (70H, m), 2.48 (4H, d] = 6.4 Hz), 3.16 (4H, tJ = 6.4
(2.0-6.0 mg) or TEOS (15.620.0 mg)/water (2.66.0 mg)/benzyl- Hz), 3.43 (2H, br s), 3.533.79 (16H, m), 3.833.92 (8H, m), 4.08

amine (2.0-6.0 mg) as a catalyst and warmed until a transparent (gy prs), 4.78-4.93 (2H, m), 5.44 (2H, d] = 3.9 Hz), 6.17 (4H, dd
solution was obtained. Then, the reaction mixture was placed at room J=18.0, 8.4, 2.4 Hz), 6.22 (2H, br s), 6.27 (2H,Jd= 2.4 Hz), 6.75

temperature under static conditions for 74 days. The product was 4H, dd,J = 15.4, 9.1), 7.01 (4H, d] = 8.4 Hz), 7.90 (4H, dJ = 8.4
dried by a vacuum pump at room temperature. Finally, the gelator was Hz)' 794 (4H dJ—=187 Hz) 8.17 (4H. dJ Zga Hz). R (KB):
removed by calcination at 20TC for 2 h, 500°C for 2 h under a 3350 3007. 2987 1600. 1585. 1500 1220 &S (SIMS): 1898.6

nitrogen atmosphere, and 500 for 4 h under aerobic conditions. M + 2HI*. Anal. Calcd for NeOic C. 73.46: H. 8.61: N
4-(Hydroxyphenyl)azobenzoic Acid (4)and4-(n-Monobromobu- 51.43. Fou]na: C 7271 H 8.$?_|,\11624_64§.6' oo T

toxyl- phenyl)azoazobenzene (3)These compounds were prepared
as described previousfy. JA010508H

)



