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(b) SV BOANTEMIIVAREEYMENDIERTES. Y/ ANTEUNLILLEYE &
BT 5AEE AVWSREHIEZRLDDEE.

() YVANFHIIVFETLAVEBEKYBMLELDIELEY G OBERXRZREIT.
Tz, CORGODBRIREZ I EEN O DEEXTHIT.
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nNd37zoChdonf-. 72U COEEXZHIT. 4H, ALKIELRIEIREILELTRLY.
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UTOXETHRAONDHIE (1) ~ () 2T S (1) ~ (8) DIANTHEVIZEZ &.

() Under an inert atmosphere a 2-L, two-necked, round-bottomed flask, equipped with a magnetic
stirring bar and a pressure-equalized addition funnel, is charged with compound A (2,3-
dihydroxybutanedioic acid dimethyl ester, 89.1 g, 0.5 mol) dissolved in acetone (900 mL). To the
clear solution is added, at room temperature, boron trifluoride diethyl etherate (82.5 mL 48% solution,
0.31 mol) over 30—40 min. The resulting yellow solution is stirred for an additional 3 hr during which
time the color of the solution becomes red-brown. For workup (x) the reaction mixture is poured into
an aqueous saturated sodium bicarbonate solution (4 L). The turbid mixture is divided into two parts,
and each part is extracted three times with ethyl acetate (3 x 500 mL). The combined organic layers
are washed twice with water (2 x 1 L) and dried over anhydrous magnesium sulfate. After filtration
the solvent is removed by rotary evaporation. The yellow oil that is obtained (103 g) is purified by
fractional distillation using a 15-cm Vigreux column to afford 84.3 g (77%) of compound B as a
yellowish oil with a specific rotation of [a]R"p —44.0° (CHCls, ¢ 1).
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(I Under an inert atmosphere a 4-L, four-necked, round-bottomed flask, fitted with a reflux
condenser, pressure-equalized addition funnel, mechanical stirring bar and a thermometer, is
charged with magnesium turnings (24.7 g, 1.02 mol) and some (v)iodine crystals. Then 30 mL of a
solution of 2-bromonaphthalene (200.7 g, 0.97 mol) in tetrahydrofuran (THF, 675 mL) is added. As
soon as the reaction has started, the remainder of the tetrahydrofuran solution is added at such a
rate that a gentle reflux is maintained. After complete addition, reflux is continued for 1 hr by heating
with an oil bath. Finally, the reaction mixture is allowed to cool to room temperature.

o

2-bromonaphthalene D&

(111) To the solution obtained in the process (ll) is added, with stirring and cooling by an ice bath, a
solution of compound B (48.1 g, 0.22 mol) in tetrahydrofuran (480 mL). During the addition the
internal temperature should not exceed 20 °C. After completion of the addition, the reaction mixture
is heated at reflux for 1.5 hr using an oil bath, then cooled to room temperature. For workup, an
aqueous saturated ammonium chloride solution (1.6 L) is carefully added, cooling the mixture with
an ice bath. The mixture is extracted once with ethyl acetate (500 mL). After separation of the layers,
the aqueous phase is extracted twice with ethyl acetate (2 x 250 mL). The combined organic layers



are washed twice with brine (2 x 250 mL) and dried over anhydrous magnesium sulfate, and the
solvent is evaporated on a rotary evaporator. The resulting yellowish foam (200 g) is dissolved in
diethyl ether (100 mL) followed by the addition of ethanol (400 mL). After a few minutes a white solid
precipitates that is the clathrate of compound C with ethanol. After standing for several hours (or
overnight), the crystals are filtered, washed with ethanol/diethyl ether (300 mL, 4:1), and ethanol
(100 mL), and then dried overnight to give 125-130 g of colorless crystals.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

H# : Organic Syntheses, Vol. 76, p.12 (1999) & Y —EfekZE
EEYWB (5F= CoH1406) DERMD RICHEIEZ RE.
TR D) ITBVWTERLTVLSTHEES X) OBREODBEMZRBAYE L.

EEMBOTORYTHAYTY) VT BCNMR ZRIE L& F, (L&Y B HED E—2 HMA
FBRRASNOEMEZ L.

ILEMADIAKRERERTHSILEMAZEHERBMELTHWTIR () kL, LEY
B’ (5F= CoH1406) ZHEMME LTHz. ILEYI B D NMR XARY RLIZIEEY B L[E
—TH2=H, EEYBIL BEDYWHEICEWNTIEEMB LG ->TULV-. L&Y B & B’
DEFREZRIEEZEZL.

LEEMADIKREERTHLHLEMAZHRERHMELTAHWTIE () 2XFkEL, 59
B” (5F= CoH1Oe) ZEMME LTH. LEWB LILEMB OTO Y TAYTY Y
T BCNMR AR FLZEREL-ECS, BRShEE—VDERBMNEL TV &
MB'OTO MU THAYTYUYT BCNMR ZBIELI-EE, (L&Y B HED E— AKX
BRSINENEZ L.

(5) TEALIILEY B DRERAEDEZEA L. F-TD XS CHM L -EHZHRICR
~N&k.

T () THATWLWASTRER (V) OREZDRN L.

T A I2BWNT, &Y C (5FK CarHzs0s) KT 2/ —IL EDBIEILEY (clathrate)
ELTHELN. FIIRICKYIZ/ —ILERYKRWE, k& CcoToroThy T
)2 BCNMR ZBIEL=EZA, 24 KDOILEYW C HEDE—IMERI S, HBIERK
BIZEBSIN-E—ODIEEL T FE 1425ppm Tho1=. tEWC DIBEXFHIT.
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LTD (1) ~ (7) OFRTOEWZEZ L.

(1)

(2)

(3)

(4)

RDEXIZIE1~2 HFDBRYSAEENATINS. THREISEEL, BYLBNIEINEIERE

L, ELLVARICEETHRZ L. BYDLLTNIIE TOL EBZ L.

(a) SiRNA [FREHD—AEE RNA NS HIEBE TER SN, mRNA LBEERFREKL,
B &L 1% DNA 0BT 5.

(b) miRNA [EEICAHEMED RNA HIERMAMN SAER SN, EICHAEE T mRNA EHEHENIC
wEL, BIERZEMIETS.

(c) RISC &I E TR SN, siRNA & DNA L DHEBEHEEZNLT, EX b
BT EFILEEREL, FROMHEIZEITS.

(d) RITSHAKTTICHAE THEEL, SRNAZHA FELTmMRNA 203521

&Y, BIRFIMGST 5&%ENZES.

B~ 22 2B4K1F, £RH48 x 10° BEEXNTHY, H700BDZ VNV EiFHzE L DE

GEFAFETHESND. FEGFOTHRIL 19,000 BEMTHY, TOHIZTH 54 E

DIFYEEH, 1D2DIFYUDORSITFEY 266 1BEXNTHS.

(a) RBAREERORSIINT S, 2EEGEFOIXY VEBSTOBENEHDEE (%) &/
HEIMNFETROE UMIE2MZOERA).

(b) 1 DDEEFDFTIFYUNEDHLFEYDEE (%) Z/PMEE1LFTROE b
HE2MEDERA).

ROEBRBEHNDSE, cDNASA TS UDFANBELTNDIEDETANTER,
(a) HBRDPOETCFZERET 5.

(b) 7OE—4—fEE%/HEINT 5.

(c) BNV EBEI—FERIIZEET S.

(d) 4/ LOERYRLEINDDHEREINT 5.

cDNA S A4 TS VEHEREIC, RY T ITSAX—TIHEL S VA LLEINEETSHTS/4<—
#FERALT MRNAMNGLHEEZITo5 &, EDXIWEVWVNELDEEZONSD. IELL
L DETARNTER,

(a) mRNA LIS+ rRNA 4> tRNA BHRDERFINE FEN S AREEL H 5.

(b) R AEBEZHL-HZULVmMRNA Y WEE SN D AIREMELH S .

(c) S475')H®M cDNA [ 5KRixE THREINDLT LS.

(d) TFV 2O DMmMAEEEL cDNALBLNS.

(e) &/ LDNADEINZDEEFEENST=8, cDNA S A TS IZHE BN,

(RR—=2 12 <)



(8) HUH—REAIZITEDHEAICKBYHDHHELTELVWLDEITNTER,
(@) DNARY AS—FIZTLDERRIEZFIALTIS.
(b) HATEHINILXILAFFZRAVWTIEEZHINT 5.
() BEZLDEBRELZFMAL TEEZHRAIMS.
(d) S—7 2 ZADBEETDNAZEBIRELTHoHEHRT 5.
() UZINEZALTIEREZ1FFLALTHRANSD.
(f) FHAMYDEOICEIABZLEET D,

(6) HIMWIAFHEBOURICHL, BEDELFIZHIES HDNA TO—TTinsitu/ng Ty
FRRUE (SH) 2{7ofc& 02, A—0%/ LEALTO M THAS O SHEHSI,
MW T FILERTHEEE, BULOTFILERTEEAH - COBRRDMEBRELTEL
WEDZETRNTER.

(a) BHRICEENDY / LEINNRGLT-O, TO—TDHEMEIZENEL -

(b) mMRNA DHRBE(THAA S LICRLE1-80, BEShDIITFILEEICENELT-.

(c) M &1Z mRNA ONEEEMNRAY, BRHEWREAD MRNA E2EREL T,

(d) EREEMOEWCLY, R—EEFTHHEMBICES>T MRNA AFEZLGWI EHH
%.

(e) ISH TlE, mMRNA B5EEN1-#I T, DNA BIINE>TLLIEZOBETFOR
BT IUNELND.

) LHFLDENE, TO—TAREE LTS mRNADESIDEVNIZE B LD THS.

(7) &HEY/ v 72k (BIZILCre-LoxP &R E) DFRZE1D, RRZE12FIF, ThE
NERIC 1 TUATHRAY &
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(1) LUTOXEZHAT, (@) ~ () DIRTORWVIZER L.
o) MRESN SR END 2 FBOZ NV EEMRBMA I VN7 EE L TEYMRRKTRES
5 —DEEBERXTHY, L5 —2EHMREIMEBERFY THD. cholERRSED
&, ELDIEDEMERZRFLERETOMWEIN, FELESICHERETES. G X
[ZDWVWTIE @ FEMEBEAT RN EVBBEE L DA > TS,

(a) BRSNS MEEBICHAT HEGFEIORSIE, XIEH 1,500 EBEXT, Y (&£ 3,000
EERNTHD. TNTIOHBRZA I NV EDOFRAET LIZERT, FRIhI&x
LEWSFEE (Da) O AEHLEELTELVWWEDIFEND. (i) ~ (iii) OF
MNoEY, ZATEALFBOREARZEZLELE.

(i) (5,000, 10,000) , (ii) (15,000, 30,000) , (iii) (50,000, 100,000)

(b) THRER (1) I2DUWT, —fRICHREMZHMEINDI A VNI ED, FIRNET LR
TOHO—REEELE LTET H2HHIMAH. 2TLUNTHBAE K.

(c) THE (2) 12DUVT, EMEMGL & ZAA. 2 TUNTHRAE £.

(d) THE (2) IZ2DULT, FRANSFXUED 1 XFTOHRE, 3XFTOBEFLIUVEER
vl

(e) B#R X L L TOIARKEEIXZFIER LT, BRERHZEAOELEEI VNNV EEZHRED W
SEIEBFIEE 3TLUNTHAL &.

) DEIN-HBZIVINNVBEYDHFEESR, EXNFEHTIT>SDSAKRUYTVJILT =
FEXKEIZL ST, MEBLI-ET D TOREENTONFEELFRSIA-EDKY

$H1.5 EEEXEN>EHEIC, EAOMNSERHICTOWLT 2 TUHNTHBEE L.

(2) UTOXEZZRAT, (@) ~ (c) DTRTORNIIER &

MAEERKE (A), (B), FOFUI4F A MEREND 33 BEDE L INVE
METHEEINTLS. ThoDEBMEEHIEIERY, ERITREDZ DN BEIERE
BLIZE-2TWS. ThHbhs, (A) I7rS3FUoLREDRMIRI NV EDRN, (B ) LK
KD (C) M, FHFUTA4T4Y NEBRKDT I FUNEBLTTES.

(@) (A) ~ (C) [ThTREIRLBENLBAZEY.
(b) THRER (3) ICDVWTDFREART, UTOON@DDARIZEETEHELDINTEEATIE
. BREELZALT 5.
D BRECMOESOFHIEHNAXI LAY K= VBOBSTThh5.
@ #IITEERT S.
@ HKAELTTE2RMEOTIHOEEILRE L THBEDZ LI
@ MHESHROBRIZEBADHEICEAET S

(RR—=2 12 <)



(c) ZLOBYHRIZITHMBIEDETICTIF T4 3 A2 MIBAEEEAH Y, MHEH
BETHRICLETHS. CORRITOVTCTRF—T—REZFALEZOTOERE 4
TUATHBAE L. AIRALGZVWY—D—FEG<, F—T—FEREMALTE &L
F—J—FIZETHRZDITD &

F—J—F

MREaKRE TERRE ES 107790y, ZAVUE—SF—SUN\VE

(3) AUNRVEBEOHEICEAL THRREROXDEREZEZL. BoTWBHIEEIE, ThEESE.

(a) BRNIZHDIZZ NV EOEEEERET 5DIL, ATP DMKSBIRILF—TH5.

(b) HREEMNSHIFTEISRY VHEB/IETOEEIZENT, BEDSF @FEAF) HEH
DINBEICHESNDEIZE, VSR VERBARMZERDFOHFTETDRIREZEN
Thnsd.

(c) N-#5EE4) IHOMAMIT/PRATITON, BEDT AN X UREICHEN—DFT DIE
[CMENhTERSNS.

(d) JILCHETEHZZT2N\IELNERNMICE > TEFINBEIZIE, FSRXTL
CHRENRT 5.

(e) WHRY—ALIE, NMNIKEIZHESTE2EDEHA FYILICEBELTWSEDONHDN, £
DZDODIBEPHEEFR LT, T—ILEnbEMILEALCLTHS.
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UTDOXEZHAT, (1) ~ (6) DI RTOREWNIZEZR K.

FEMRE, HET SMiaCHENAT R v IREEBET S LITK>TEIEZHME L, HHaER
ELTOMFZHFELTLS. EEMETE BERFAMBREOZBKICEATS LT, M
RS T FIVEERBORALGS VD ENERIEENT, BEAFEShD. BRERFIES
BEBROHBIZE, B FULAIZ ( A ) BEZ) UERIELTLIERTHS ( B ) OFEKEE
£2 ( B ) BRBRULNELEL, VIV LGEDOERE LTEELKREIZIES. ( B ) BRR
KOTRTIE, BROLTFILHNERESNED, HBISEFRLELEALZTOTA X F—ED—D
[ C ) AHb COFFAITIF ( A ) REEMLAZUERENEEL, @AM VR
SNTHOHTESRICLS. COmM7 I/ BEEL ZOLRICHETSTATAoFF—ETH
5 (D )ITk-oTYVEEEENE. CD ( D ) [F ZEDHFRIZHD 2 DD VEREN
SHICERDTOTAUFFT—ETHS ( E ) ITE>TYUVEIEENE I ETERILEESNS.
D ( E ) IF BAFEGERUNRVETHD ( F ) IT&k->TEMEIELESNSD. ( F ) DOF
L ITHERRIBTE O L Z HIH T 5 L THOMBREIZR-ITH, AAMITIE ( F ) OXEN
SHEICROLOND.

1  A)db (F)ICHTEFIZLEYLGETZEE.

(2) HMRIEICHEET HA2ZBARD—DIZGC R UNIBERERZIRAENHD. G 2N BEHER
ZLBRROHERAL T FIVEEICOVWTUTOF—7—FZANT 5 TRRETHBALE L. 7
ALGAVWF—TD—FE%EL, F—U—FIEAEFMALTH R, F—TJ—FIZETHRZEDT
52 ¢.

F—J— R
| Gi, Gs, Gg, PKA, PKC |

(3) MAIEAEDEED—2IZX vy THRENHD. T v THBIZOVLWTUTOXF—T—KZHWL
TI3IAEETHAEEL. FALEVWEF—T7—FE4EL, F—T7—FIEAIEFMBALTE LU
F—I—FIZITTHRZEZDTSHZ L.

F——F
IEEYPPE TN

(4) MREEOHILAIICEBDEEFIEINABEEF (oncogene) & MY A HNHIE = F (tumor suppressor
gene) DZDIZKAEEND. NAEBGFENAINGFIEEFDENE, HESLUVEENHE
DEEMI L 2 TRRETHAE &.

(RR—=D[2#5k <)



(5) p53 DERFE FOAAMIRDKIFSTREINS. p53 DAL EDEENVAZHERET
HERZE 2TIEETHALE L.

(6) MAMAEEEEFHMRICHADHBEREENODEERIZOVTHHE T 2 TEETEHRHA
&





