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Ir-catalyzed allylic aminations oH)-4-benzyloxy-2-butenyl
methyl carbonate with benzylamine using Fering&sy,S)-

phosphoramidite as a chiral ligand afforded linear-aminated

achiral productN,O-dibenzyl-4-amino-2-buten-1-ol regiose-
lectively (linear/branched= >99/1), whereas theE]-5-

Note

analogues. Therefore, the development of more general and
flexible enantioselective synthetic methods for cy@iamino
alcohol derivatives represents a desirable goal.

Over the past few years, Ir-catalyzed asymmetric allylic
substitutions of an achiral or racemic allylic ester or carbonate
have been extensively studied and utilized to generate new
stereogenic carbon centers bonded to caPooitrogen® and
oxygen atomg.In particular, regio- and enantioselective allylic
aminations and etherifications of terminal allylic electrophiles
using the Ir complex of chiral phosphoramidite have proven to
be an extremely useful method for the synthesis of chital
andO-heterocyclic compounds such as 2-vinylazacycloalké&hes,
2,5-divinylpyrrolidinest™i disubstituted dehydropyrrolidiné,
dihydropyrans, and dihydrofurafslt has also been reported
that the asymmetric Ir-catalyzed allylic alkylation@fprotected
allylic carbonatesl (n = 1)® or stereospecific Rh-catalyzed
allylic amination of enantiomerically pure allylic carbonafes,

(1) (a) Lovell, P. J.; Bromidge, S. M.; Dabbs, S.; Duckworth, D. M.;
Forbes, I. T.; Jennings, A. J.; King, F. D.; Middlemiss, D. N.; Rahman, S.
K.; Saunders, D. V.; Collin, L. L.; Hagan, J. J.; Riley, G. J.; Thomas, D. R.
J. Med. Chem200Q 43, 342. (b) Cardillo, G.; Gentilucci, L.; Qasem, A.
R.; Sgarzi, F.; Spampinato, 3. Med. Chem2002 45, 2571. (c) Vernier,
J.-M.; El-Abdellaoui, H.; Holsenback, H.; Cosford, N. D. P.; Bleicher, L.;
Barker, G.; Bontempi, B.; Chavez-Noriega, L.; Menzaghi, F.; Rao, T. S.;
Reid, R.; Sacaan, A. |.; Suto, C.; Washburn, M.; Lloyd, G. K.; McDonald,
I. A. J. Med. Chem1999 42, 1684. (d) Stapper, C.; Blechert, $.Org.
Chem.2002 67, 6456. (e) Deng, X.; Mani, N. S.etrahedron: Asymmetry
2005 16, 661. (f) Gautie-Lefevre, I.; Behr, J. B.; Guillen, G.; Muzard,

M. Eur. J. Med. Chem2005 40, 1255. (g) Ayad, T.; Faugeroux, V.;
Genisson, Y.; Andre, C.; Baltas, M.; Gorrichon, L. Org. Chem2004

69, 8775. (h) Nolen, E. G.; Kurish, A. J.; Potter, J. M.; Donahue, L. A;
Orland, M. D.Org. Lett.2005 7, 3383.

(2) (@) Ye, T.; McKervey, M. A.Chem. Re. 1994 94, 1091. (b)
Katritzky, A. R.; Zhang, S.; Fang, YOrg. Lett.200Q 2, 3789. (c) Katritzky,

A. R.; Zhang, S.; Hussein, A. H. M.; Fang, Y.; Steel, PJ.JOrg. Chem.
2001, 66, 5606. (d) Kowalski, C. J.; Reddy, R. E. Org. Chem1992 57,

benzyloxy-2-pentenyl methyl carbonate showed completely 7193- (e) Gray, D.; Conceélig C.; Gallagher, TJ. Org. Chem2004 69,

opposite regioselectivity (linear/branched >1/99) and
afforded the optically active &§-N,O-dibenzylated 3-amino-
1-penten-5-ol with very high enantioselectivity (96% ee),

(3) (a) Enantioselectie Synthesis of-Amino Acids Juaristi, E., Ed.;
Wiley-VCH: New York, 1997. (b) Sewald, NAngew. Chem., Int. EQ003
42, 5794. (c) Chippindale, A. M.; Davies, S. G.; lwamoto, K.; Parkin, R.
M.; Smethurst, C. A. P.; Smith, A. D.; Rodriguez-Solla, Fetrahedron

which was used as a key intermediate for the effective 554359 3253, () Perimutter, P.; Rose, M. VounatsosEEr. J. Org.

synthesis of various cycligg-amino alcohol derivatives
through ring-closing metathesis in high yields.

Due to their ubiquity in biologically interesting natural and

Chem.2003 756. (e) Lesma, G.; Danieli, B.; Sacchetti, A.; Silvani,A.
Org. Chem.2006 71, 3317.

(4) (a) Lee, S.-g.; Zhang, Y. Org. Lett.2002 4, 2429. (b) Zhang, Y.
J.; Park, J. H.; Lee, S.-@.etrahedron: Asymmetrg004 15, 2209.

(5) (a) Bartels, B.; HelImchen, @hem. Commuri999 741. (b) Bartels,
B.; Garém-Yebra, C.; Rominger, F.; Helmchen, &ur. J. Inorg. Chem.

synthetic compounds, the stereoselective synthesis of cyclic2002 2569. (c) Lipowsky, G.; Miller, N.; Helmchen, Gingew. Chem.,

fB-amino alcohols, particularly 2-hydroxyethylpyrrolidines, has
become an increasingly important synthetic tafg€he most

commonly employed method is carboxylic acid reduction of

optically active cyclicf-amino acids, which are generally
prepared by the homologation of cyclie-amino acids.

However, although a number of interesting and synthetically

useful methods for optically active cyclg-amino acids have
been developet? they are often specific to a particular ring

size (generally 5- and 6-membered rings) and/or stereochemicala. org. Lett. 2005 7, 1621. (j) Weihofen, R.; Dahnz, A.; Tverskoy, O.;

motif. Hence, cyclicf-amino acid-based approaches include
limitations to their utility as general methods for synthesizing
optically active 2-hydroxyethyl pyrrolidine and its cyclic
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SCHEME 1. Ir-Catalyzed Allylic Amination/Ring-Closing
Metathesis for Cyclic Amino Alcohol Derivatives

mif™S RCM ml( | =
OPG ——
X~ °N OPG
Bn m=1~3 X~ °N n
6: X=H Bn
7X=0 4:X=H,
5:X=0
alkylation or
acylation
allylic Jir
amination OPG
OPG BnHN
Me0,cO”~ N~ o
1 OPG
- BnHN" >
n=1or2
3

in combination with ring-closing metathesis (RCM), afforded

carbocycles and dihydropyrroles, respectively. Surprisingly, no
report on the regio- and enantioselective Ir-catalyzed allylic
amination ofO-protected hydroxyalkyl-substituted carbonates
such adl has been found in the literature. As shown in Scheme

TABLE 1. Ir-Catalyzed Allylic Amination of O-Protected
Hydroxyalkyl-Substituted Allylic Carbonates 1 with Benzylamine
Using Achiral P(OPh)z and Chiral (S,,S:,Sc)-Phosphoramidite as
Ligands?

4O N
aS 0 S)""
OP-N)_.
S
T v
(Sa,Sc,Sc)-L
=
[IF(COD)CI], (1 mol%) /gope
MeOCO._~ Appg  ligand (2 mol%) BnHN n
2
1a:n=1,PG=Bn BnNH, THF, RT OPG
1b:n =1, PG = TIPS BnHN" >"q
1c:n=2,PG=Bn 3
entry 1 ligand 2/3° yield 2+ 3)° (%) % ee )¢
1 1a P(OPh) 5:95 40
2  1b P(OPh) 3:97 32
3 1c  P(OPh} >99:1 89 racemic
4e lc (SS&S)-L 2.5:1 59 77
5 1c (SS3)L  >99:1 94 96
6 la (SS3)L  >1:99 42
7 1 (SS.S)L >1:99 27

a2 Reactions were carried out at room temperature using 1 mol % of Ir
catalyst ([Ir(COD)CI} and 2 mol % of ligand in THF (0.5 M)} Ratio

1, we anticipated that the regio- and enantioselective Ir-catalyzeddetermined byH NMR analysis of crude mixturé.lsolated yield.

allylic aminations ofO-protected hydroxyalkyl-substituted allylic
carbonatesl could provide a new route for the synthesis of
optically active N,O-protected allylamine2. In particular,
3-amino-1-penten-5-oln( = 2 in 2), which is generally
synthesized by multistep synthesis starting fnorysteine (or
after conversion into homoserin®¥)was expected to be a key
intermediate for the synthesis of pyrrolidin@sand pyrrolidi-
nones?7 (Scheme 1). Here, we report the Ir-catalyzed allylic
aminations of O-protected hydroxyalkyl-substituted allylic
carbonated providing a new route for thé&l,O-dibenzylated
optically active 3-amino-1-penten-5-@l (n = 2), which has

d Determined by HPLC analysis using a chiral column (Daicel CHIRALCEL
OD-H). ¢ Catalyst was activated in situ with DABCO (conditions A).
f Catalyst was pre-activated witikpropylamine (conditions B).

Fortunately, under the same reaction conditions, completely
opposite regioselectivity was observed from the one-carbon
elongated substratic,'? and thus, only the branch-aminated
racemic2c was formed in 89% yield (entry 3, Table 1).
Regioselective formation of the branched allylic amie
suggests the possibility of asymmetric synthesis of optically
active2c by Ir-catalyzed allylic amination afc. Thus, we next

been used as a key intermediate for the synthesis of variouscarried out asymmetric allylic amination of thg){5-benzyloxy-

cyclic f-amino alcohol derivatives through ring-closing me-
tathesis.

It has been generally known that Ir-catalyzed allylic substitu-
tions of the linear allylic carbonates proceed regiospecifically,
i.e., the substrates havind)tgeometry show much higher
selectivity for branched product than th&)<{substrate§? !
Based on these observations, the regioselectivity of Eyel{
benzyloxy-2-butenyl methyl carbonatelaf!® having €)-
geometry was investigated first in an Ir-catalyzed (1 mol % of
[Ir(COD)CI]») allylic amination with benzylamine using achiral
P(OPh} (2 mol %) as a ligand at room temperature for 12 h.
Unfortunately, the linear-aminated produ8a was formed
regioselectively Za/3a = 4:96) in 40% vyield (entry 1, Table
1), and most of the startintja remained unreacted. Changing
the benzyl protection group to the sterically bulky triisopropyl-
silyl (TIPS) group (c)!2 did not improve the regioselectivity
(2b/3b = 3:97) and yield at all (entry 2, Table 1). There were

2-pentenyl methyl carbonatdd)'? using Feringa’s %.%.S)-
phosphoramidite ligand.(), which is known to be one of the
most effective chiral ligands for Ir-catalyzed allylic aminatidfs.
As pointed out by Helmchéh®h and Hartwigt"9 it has been
found that the regio- and enantioselectivity were largely
dependent on the catalyst preparation. Initially, the [Ir(COD)-
Cl]2 (2 mol %) was activated in situ by using 10 mol % of
1,2-diazabicyclo[2.2.2]octane (DABCO) to form an activated
iridacyclic complex (conditions A), which is known to be an
excellent active catalyst for aminatiofs.However, a mixture

of branchedc (42%) and linear amin8c (17%) was formed
with low regioselectivity (ca2d/3c = 2.5:1) and a moderate
enantioselectivity oRc (77% ee) (entry 4, Table 1). Gratifyingly,
when the catalyst was preactivated withpropylamine3?
extremely high regio- and enantioselectivity were observed. The
preactivated catalyst was prepared by stirring a solution of [Ir-
(COD)CI (1 mol %) and §,5,S)-L (2 mol %) in THFh-

no signs for the formation of corresponding branched amines Propylamine (v/v, 1:1) at 56C for 30 min (conditions B). After

2aand2b from 1aandlb, respectively, in théH NMR analysis.

(10) Wright, D. L.; Schulte, J. P., Il; Page, M. Rrg. Lett.200Q 2,
1847.

(11) Takeuchi, R.; Ue, N.; Tanabe, K.; Yamashita, K.; ShigaJ.Ndm.
Chem. Soc2001, 123 9525.

(12) (a) Azzena, F.; Calvani, F.; Crotti, P.; Gardelli, C.; Macchia, F.;
Pineschi, M.Tetrahedron1995 51, 10601. (b) Bouzide, A.; Salyes.
Tetrahedron Lett1997 38, 5945. (c) Still, W. C.; Kahn, M.; Mitra, AJ.
Org. Chem.1978 43, 2923.
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evaporation of all of the volatiles, the remaining activated
catalyst was used directly for allylic aminations. Thus, the allylic
carbonatelc and benzylamine were added to a solution of the
preactivated Ir catalyst (2 mol %) in THF (1.0 M), and the

reaction mixture was stirred at room temperature for 10 h to

(13) (a) de Vries, A. H. M.; Meetsma, A.; Feringa, B.Angew. Chem.,
Int. Ed. 1996 35, 2374. (b) Feringa, B. L.; Pineschi, M.; Arnold, L. A.;
Imbos, R.; de Vries, A. H. MAngew. Chem., Int. EA.997, 36, 2620.



SCHEME 2. Synthesis of Benzyloxyethyl-Substituted
Azacycloalkenes 6 and 7 Using 2c as a Key Intermedigte

m
B i K/\ b =
. (DN
N B N
Bn OBn Bn OBn
_— 4a: m =1 (94%) 6a: m=1(89%)
4b: m =2 (93%) 6b: m =2 (85%)
4c: m = 3 (92%) 6¢c: m =3 (93%)
BnHN ) OBn  4d:m=4(91%) 6d: m = 4 (92%)
c
cl n - 07N oB
\fo(ﬁ\/ © En OBn Bn "
5a: m =0 (94%) 7a: m =0 (90%)
5b: m =1 (72%) 7b: m =1 (90%)
5c:m =2 (84%) 7c: m =2 (96%)

aConditions: (a) NaHCgicat. n-BusNI, CH3CN, reflux, 12 h; (b)
p-toluenesulfonic acid monohydrate (1.0 equiv), Grubbs’ second-generation
Ru—carbene catalyst (5 mol %)/G8l, (0.05 M), reflux, 10 h; (c)-PrNEt,
CH.Cl,, 0°C, 1 h; (d) Grubbs’ second-generation-Rearbene catalyst (5
mol %)/CHCI, (0.01 M), reflux, 12 h.

afford the branched amirge with extremely high regio-X99%,

no 3c was detected itH NMR) and enantioselectivity (96%
ee) in a yield of 94% (entry 5, Table 1). However, under the
optimized asymmetric conditions (conditions B), as observed
in nonasymmetric allylic amination, only the linear-aminated
product3a (2a/3b = >1:99, 42%) and3b (2b/3b = >1:99,
27%) were formed fronla and 1b, respectively. The reason
for the opposite regioselectivity betweén (or 1b) and1cis

not yet clear and remains to be elucidated.

With a gram quantity of the key intermediate chiral allyl
amine 2c in hand, we next attempted synthesis of various
2-benzyloxyethyl-substituted azacycloalkeBemd7 via ring-
closing metathesis (Scheme 2). For this purpose, diéaesl
were prepared in a straightforward mannerNplkylation of
2c with the corresponding bromoalkenes in high yields—<90
94%). Due to catalyst inhibition by basic nitrogen, a variety of
methods for blocking basic nitrogen function for Ru-based RCM
reactions were employed, involving Brsted or Lewis acid¥14
In our case, Wright's protocol employing an equivalent amount
of p-toluenesulfonic acidg TsOHH,0)1° as an additive worked
best for RCM of aminegta—d, where the Grubbs’ second-
generation catalyst showed superior catalytic efficiency com-
pared with the Grubbs’ first-generation catalifs#Vith 5 mol%
of Grubbs’ second Rucarbene catalyst, five- to eight-
membered azacycleda—d were synthesized uneventfully in
high yields. The RCM of the amide dienBa—c, on the other
hand, was carried out in the absence of an acid with 5 mol %
of Grubls second Rucarbene catalyst, affording the corre-
sponding five- to seven-membered pyrrolidinone analogues
7a—c in high yields. It should be noted that these azacycloalk-
enes represent a useful platform for a varietiNefieterocyclic
compounds.

In summary, we have developed a new route for enantiose-
lective synthesis d,O-protected 3-amino-1-penten-5-ol through
investigation of the Ir-catalyzed allylic amination ©fprotected

(14) (a) Fu, G. C.; Nguyen, S. T.; Grubbs, R. H.Am. Chem. Soc.
1993 115 9856. (b) Fustner, A.; Langmann, K. J. Am. Chem. Sod997,
64, 5321. (c) Yang, Q.; Xiao, W. J.; Yu, Drg. Lett.2005 7, 871.

(15) (a) Grubbs, R. H.; Miller, S. J.; Fu, G. Bcc. Chem. Red995
28, 446. (b) Scholl, M.; Ding, S.; Lee, C. W.; Grubbs, R. @rg. Lett.
1999 1, 953.
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hydroxyalkyl-substituted allylic carbonatds—c. It was also
found that the regioselectivities are largely dependent on the
length of the alkyl substituents, and thus, the benzyloxyethyl-
substituted allylic carbonatkc showed high branch selectivity
(linear/branched= >1/99) with very high enantioselectivity
(96% ee), whereas completely opposite regioselectivity (linear/
branched= >99/1) was observed from the benzyloxymethyl-
substituted allylic carbonate$a and 1b. Utilization of the
optically activeN,O-dibenzylated 3-amino-1-penten-524 as

a key intermediate permits the asymmetric synthesis of various
N,O-dibenzylated cyclig3-amino alcohol derivative$ and 7
through combination with ring-closing metathesis.

Experimental Section

Asymmetric Allylic Amination of Allylic Carbonates 1. A
typical procedure is given for the reaction d&){5-benzyloxy-2-
pentenyl methyl carbonatel@). In a nitrogen-filled drybox, [Ir-
(COD)CI); (9.4 mg, 14.Qumol) and 6, S,S)-phosphoramidité
(15.1 mg, 28.Qumol) were diluted in 0.3 mL of THF and 0.3 mL
of n-propylamine h a 5 mLscrew-capped vial. The reaction vial
was heated at 50C in a preheated oil bath for 30 min and then
allowed to cool to room temperature. All of the volatiles were
removed by blowing a stream of dry nitrogen gas, and the resulting
yellow residue was dried under vacuum. To the residual precatalyst
were added allylic carbonatea (350.0 mg, 1.4 mmol), benzylamine
(225.0 mg, 2.1 mmol), and 1.4 mL of THF. The vial was sealed
with a cap containing a PTFE septum and removed from the drybox,
and the reaction was stirred at room temperature for 10 h. After
evaporation of all volatiles, the ratio of regioisomers Waf8c =
>99:1 as determined biH NMR analysis of the crude mixture.
Silica gel column chromatography using 20% EtO#béxane
afforded R)-N-[1-(2-benzyloxyethyl)-2-propenyl]benzylamirie
(369 mg, 94%). The absolute configuration2if was tentatively
assigned a® according to Hartwig’s modéR The enantiomeric
excess of the allylic amination produ2t was determined to be
95.5% by HPLC analysis using a chiral column [Daicel CHIRAL-
CEL OD-H column (0.46x 25 cm); eluent:n-hexane/2-propanol
= 95:5; flow rate= 0.9 mL/min; retention time: 18.3 min (major),
27.3 min (minor)].2c. colorless oil; pjp = —5.56 € 2.78, CHCY);

IH NMR (400 MHz, CDC}) ¢ 7.33-7.23 (m, 10H), 5.65 (ddd]
= 17.6, 10.0, 8.3, 1H), 5.14 (d, = 10.0 Hz, 1H), 5.12 (dJ =
17.6 Hz, 1H), 4.49 (d of AB patterd,= 12.0 Hz, 1H), 4.45 (d of
AB pattern,J = 12.0 Hz, 1H), 3.82 (d of AB patterd,= 13.1 Hz,
1H), 3.63 (d of AB pattern) = 13.1 Hz, 1H), 3.66-3.48 (m, 2H),
3.24 (ddJ=6.9, 7.6 Hz, 1H), 1.961.81 (m, 1H), 1.76-1.70 (m,
1H), 1.58 (br s, 1H)*C NMR (100 MHz, CDC}) 6 140.83, 140.61,
138.40, 128.33, 128.17, 127.64, 127.52, 126.77, 116.24, 73.0, 67.72,
58.95, 51.25, 35.63; HRMBVz (FAB) calcd for GgH24NO (M +
H*) 282.1852, found 282.1858c: H NMR (400 MHz, CDC})

0 7.42-7.25 (m, 10H), 5.885.81 (m, 1H), 5.7%5.64 (m, 1H),
4.58 (s, 2H), 3.84 (s, 2H), 3.51 @,= 6.5 H, 2H), 2.38 (9, = 6.6
Hz, 2H);13C NMR (100 MHz, CDC}) ¢ 138.2, 133.3, 128.3, 127.6,
127.5, 125.1, 72.9, 69.2, 68.3, 54.6, 52.9, 33.6.

Representative Procedure for the Ring-Closing Metathesis
of 4 To Give 6. p-Toluenesulfonic acid monohydrate (11.2 mg,
0.059 mmol) was added to a solution4z (19.0 mg, 0.059 mmol)
in dichloromethane (5 mL, 0.010 M), and the solution was stirred
for 30 min at room temperature until it became a homogeneous
solution. Grubbs’ monoimidazolinylidene monophosphine carbene
complex (second-generation catalyst, 2.5 mg2r®l, 5 mol %)
was added, and the solution was stirred under reflux for 10 h. After
removal of the solvent, the residue was directly loaded on a silica
gel (EtOAc/Hex= 1:4, containing 5% EN and 2% MeOH) to
afford 15.5 mg (89%) of puréa: pale yellow oil; fo]p = —48.2
(c 1.0, CHC}); 'H NMR (400 MHz, CDC}) ¢ 7.40-7.20 (m, 10H),
5.77-5.70 (m, 2H), 4.49 (s, 2H), 4.03 (d of ABd,= 13.2 Hz,

J. Org. ChemVol. 72, No. 19, 2007 7445
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1H), 3.75 (m, 1H), 3.7£3.56 m, 3), 3.54 (d of ABgJ) = 13.5 Hz, 1.78 (m, 1H);13C NMR (100.62 MHz, CDGJ) 6 171.6, 148.5,

1H), 3.21-3.14 (m, 1H), 1.94-1.78 (m, 2H);*3C NMR (100 MHz, 138.1,137.7,128.9, 128.6, 128.05, 128.0, 127.9, 127.7, 126.7, 73.4,

CDCls) 0 140.4, 138.8, 131.6, 128.8, 128.6, 128.5, 127.8, 127.7, 66.0, 60.5, 60.4, 43.8; HRMBVz (FAB) calcd for GgH2:NO, (M

127.1, 127.0, 73.2, 68.4, 68.0, 60.4, 59.4, 35.3; HRWS3(FAB) + H*) 308.1645, found 308.1647.

calcd for GoH24NO (M + H*) 294.1852, found 294.1851.
Representative Procedure for the Ring-Closing Metathesis

of 5 To Give 7.Grubbs’ monoimidazolinylidene monophosphine . . .
carbene complex (second-generation catalyst, 2.2 mgrd, 3 for Molecular Design and Synthesis (for S.-g.L.) and the Basic

mol %) was added to a solution & (26.0 mg, 0.078 mmol) in Research Program (R01-2006-000-10426-0 for S.-g.L. and RO1-
dichloromethane (0.8 mL, 0.1 M), and the solution was stirred at 2006-000-11283-0 for S.S.) from KOSEF and the Seoul R&BD
room temperature for 10 h. Then, an additional 3% of Grubbs' Program (10816) (S.-g.L.) and the Korean Research Foundation
second-generation catalyst was added, and the mixture was stirred KRF-R-14-2002-04500100 for J.K.).

under reflux for a further 10 h. Thin layer chromatography indicated

complete conversion, and the reaction mixture was directly loaded  gypporting Information Available: Detailed experimental

on a silica gel and purified (EtOAc/Hex 1:1) to afford the ring- procedures and spectroscopic détaand’3C spectra of compounds
closed .plroducVa.' pale yellow oil (90%); f]o = —23.5 € 1.0, 2¢, 4a—d, 5a—c, 6a—d, and7a—c. This material is available free
CHCLy); *H NMR (400 MHz, CDCH) 0 7.40-7.15 (m, 10H), 7.10 of charge via the Internet at http://pubs.acs.org.

(dd,J = 1.5, 5.9 Hz, 1H), 6.17 (dd] = 1.9, 5.8 Hz, 1H), 5.10 (d
of ABq, J = 15.0 Hz, 1H), 4.41 (s, 2H), 4.12 (d of ABd,= 15.0
Hz, 1H), 4.15-4.06 (m, 1H), 3.452.36 (m, 2H), 2.15 (m, 1H),  JO070998H
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