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(57) Abstract: The present invention provides a ruthenium complex which is useful for the production of a ruthenium-con-
taining thin film under low temperature conditions in which an oxidizing gas is not used. The present invention provides

a ruthenium complex which is represented by general formula (1). (In the formula, each of R! and R? independently rep-
resents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms; each of R® and R* represents a hydrogen atom or

a group that combines with each other to form an alkylene group having 1 to 4 carbon atoms; and each of R>, R® and R’
independently represents a hydrogen atom, an alkyl group having 1 to 4 carbon
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[0073] R EEBEF B ENHES, XEBOLT =V LEEE (1) ORENRVE
T, (3—2). (3—3). (3—8). (3—14).,. (3—15),
(3—20). (3—38)., (3—39). (3—-44). (3—-62)
. (83-63)., (3—68). (3—74). (3—75). (3—80
). (3—86) ., (3—-87). (3—92), (3—134). (3—
135), (3—140)., (3—146), (3—147)., (3—15
2) BMFFELL, (3—2), (3—=3). (83=8). (3—14). (
3—15), (3—20). (3—38). (3—39)., (3—44).
(3—62). (3—63)., (3—-68). (3—74). (3—-75)
. (3—80)., (3—86). (3—87). (3—92) PHEIIHFFL
<. (3—=2), (3—=3)., (3—=8). (83—14)., (3—-15) .
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[0074]

[0075]

[0076]

[0077]

(3—20) AFHEEHFHE LV,

SUNAFRITIY (3) OAFRFEELTE. THROEREZAFT 2IE
N Chemical Communications, £858%, 178
OR—Y (2022%F), Journal of Organic Che
mistry, 8£854%, 4553R—2 (19894%) ., Organic

Letters, 2114, 4842~R— (2009%), Dalto
n Transactions, £41%, 13862~R—Y (20124
) REICRBBOHREREEEIT DI ENHXKD,

BEREVIE. WTZULiEE (1) OPRFENRVKRT, NEEHZXFRT
ERETDHIIEMNMFE LWL, BERFEHRE LTEFRNICIE. AN DL, RF
V. TNTdAV. VYT, FI) Y BRAABREEFIRT B2 &HHE
TN TURRBEBRAADNEICEHFE LU,

BUEAETVIE. VTV LtEE (1) OREFARVEAT, BRBEATE
BT EMFELY, BERE 2EGEAERTERT 2548, ZBEREA
e LTEEMICIK, RYS U AFHY ATSY T4 0 oan
FHU, AFToOANFHT Y TFIIVsOANFY Y BRI TG E
OREKERIEKR. PIFILI—FTI. P4V 7aELI—FIb. STFI
I—F). YOARVFLIAFII—FI, YIORVFILIFILII—FI
. ThSEROTSY, VFFHU T, 2=V ARNFIIHIVRBREDI—
T, RyEY, MLIV, F2 LYy, IFIRVEY, TOELRVEY
AV TRELRYEY, TFALRVEY, 2=AFLTOELRVEY,
1T—AFLTOEMLRYEY, tert—TFILRVEY, 1, 3, 5—F
JAFIRVEY (AVFL V) REDBFERKRIEKRREEFRT D &
DNHEKD, CNOARAREDIL—EREZEMTHWS Z &R, B8 %
EEOLETESLTRAWSZE RS, LTV LK (1) OIEN
RUVWRT, ARBEE LTRBEHRERIEKEN/FI L. MLIUHERICHE
F LW,

RICBLERET1 BT DEZDORTHAINRIILENTZOL (2) &
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[0078]

[0079]

[0080]

[0081]

SYNFFTTITY (3) OENLICELTERBET S, RFADILRZIL=
WTFZoh (2) TENMIRLTIEIMUALEOSYLAFIIITY (3) %
AWdZ&IilE>T WTZoLtEE (1) Z2HIETSIENERS, FF
LLIERTFAADIKRZWNENT=ZDL (2) TELIINHLTTIOEILED
SONAFIIITY (3) EAVDIEILE 2T, WRELITF =T LK

(1) #8ET 2 EMNHES,

FREEEAE1 ZERT 2 & EORINEBERCRIGREICEL TEHRIBT 2
o BEAEFIELTIK, 50THSH180CHEESEHEDSBEEREIRLRIGE
FICBWT, bEFENS 1 2 OREOEHED SEEEIR L - RISKRE%ZR
TBHIEIIE>TIVTZULER (1) ZINEKRCHEHET I ENEXDS,

BISEHERVICE > TEE LALLTZ VLR (1) &, HEEI—RHL
EREFOBESEICLYRBETZ I ENHED, ERNRBEAEELT
iE. 8. HWmH. 2008, THYF—Yav, HE. BE #Rb. 15
LOOX NI S 74 —REEBFBZENHFES,

RIS WTFZobtdk (1) 2REIE. BT LEREERLETS
BRI EEa/HBET D VTV LEEBEOERAIEICD W TEHMBICH
BY %,

WFZOLEEEBEAEET 2HEE LTI, YEE/EEBEEEEAE
HIDDICAVIBEORMFEEFRT DI &EHNHEKD, EAFEMICIE, 1t
FRGICEDSKHEEEER B®ICT v 72— MNE AEYO— MNEXKE
A9y NEREDBBREREZPIRT DI EMNERD, RPHEEFRT
. EZRISICE DK SBERBZEE. —KRX (1) TRINZILTZDV L
EEESILEIE, BERETOBTZEICLYILT oI LEEEREEERT
BHETHY. BHEMICIZRC VDX, 75XYCVDE, #CVDERE
DCVDZE®., ALDZERERESL, ZRTIEINEEEF OERORE
IKHEH—ICIVTZULEEBREZEHRLPTVWRT, EZERBICED S KHE
HEEMITFELL. CVDEXIZALDEATICFE LW, CVDEIZRE
BEEIPRIFARTEYDLITEFE L. TLALDRIIEBERBENIRIFAR
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[0082]

TEYDIFFELW, BIZIECVDEXIZALDZEICEYILTZVLERSE
BFBatr®ld 258, WTZUL8EK (1) 2R3 ETRIEF v /A—ICH#
BL. RIBF ¥ UN—HICEBAMIAERLETILT YLK (1) 2968
TEHIEILEY, BEREICVTZOLEESEAEET D ENHED,
WTF=oLtEE (1) 20 T2HEE LT SEEINECEEEEELEF
HIDZOICAHVIEEORMFERZETH I ENMHESL, BEMICIEILT=
TLEEE (1) ERIBHREERIGIER5EP. WTZUL8EE (1) 1
B TS5AT. AREEEBIEDRIHELREERRT B EHHES,
RIGHAZERAWSIEE. AW ENHRIRIEARE L TIE. EEA
AP RZBRT B ENEEKD, BIoEAROEAFFIE LTE, K
ROTVEZT AFNTIV, TFILT
EW7Iv, TFLVTFIV, AVTFILT

v, 7O0ENLT IV, 4V 7O

/l/

V. sec—JFITI, t

/l/

ert—TJFILTIV, IAFITIV, N-IFIAFITIV, VIF

=z

WPy, N=XFNLTAEILT IV, XFNA4YTOELT I,
—IFL7aELTIY, PYXFITIV. N, N=IAFILITFIT
v MIIFLVTIV, ERSDY, 72U X5 /=)Ly TH ) —Ib,

/l/

0N =, AVTaNI = TE =, 2=AFI—1-=-TO/J
=, tert—TJ8%/—), B BFER. E/VSUREENTRTEBI L
NHESZ, BIEMEAZOEEBIE LT, BR. VY. KES. BEEKX
#. ERAR, BIEKR, HEBAZAQEEZRBIFLIENIHES, ThEKRB
HADOB—TEREEMTHWS I EAHE, EHETEDOLEERTREELT
AW2sZEbHEDE, REEBEOMARICKL 2HMAVDRERBVWIETEZTH
ZHT, BoMARE LTRETZYEZT?, KK, FEXIEITY/ —ILHEFE
L<. BBIEMEHRE LTIHERR. Vv, KESHHFFE LV, THoOBRb%
LT 57, RIBARELTETGEAADMFIFZELL. WTZULEE
EBEOREERERVEENRFRATTVEZT. ¥B. KEXETVED

TEKREDEBEHRDPBIIFE LW, RIBAXDREIFIMRORISHE &K
F v NRN—DBREILIG U CEERAMIN S, fIAERIGF V¥V IN—DBE
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N1~10LOHE. RIGAZXDREIFICHRITFELS. RENLQIEBANS
1~10000sccmBEFFLL,

[0083] ChHONBAZEEERIRLTAVWSIEIKLY., WTZY LEFEER
EFRT D ENHRD, ERODBAEEHAEDETHWS I EHHR
%, RIGFv¥VIN\—=~DIT=0 LEEE (1) OB#EHEEE LTE. Al
NTY DT, BRESIAERY AT LR ELEE’BERAVDIHENBTF LN
. FICBREINSE D TIEAW,

[0084] CVDZEXIGALDZRICEYILTZILEEEEAERTIEOFY T
HARCGERARELTE AN T L, RFv, Py, YT ho F
T/ VREDFEHARBEBRAANTFE L, BENQIEHNOBRAXR,
ANYD L RV, TILVIVNRICEE LY, Fv U TPHRARVCERAZOD
REBERBF v VNN—DFEREICIG CTHERBIIND, FIAIERIEF v
YIN—DBEENT1~10LDOHFE. Fv )T HAOREIFFICHRIZES.
BENREANAS1~10000scempFELV, BB, RKEBHAEHIC
BWTscecmEBITEDREEZRTEMTHY., 1 s ccmiFBEIEIC
ETEHE2. 68mmo | /hORETIEISBELTWEIEEKT,

[0085] CVDZEXIGFALDEICLYILTZVLEEEELERET 2 EXOERE
B, B TSAT, AREDFERAOER, RISHRAOEHREASICLIYER
BIRIND, FIAEHCTSIATEHATEIIEB/LRIGHARELTTVE
ZT7EAWVWRBAEICIE. ERCEEICRKICHRRIGE, RENRERNST15
0C~1000TCHIFE LV, KEEEPERENRIFART, 200C~4
OO CHEICHFE L\,

[0086] ARBIOHERBSERICLIYBOLNZILTZVLEEEES LT, FIxIEIL

o LsEE (1) ZBHMTRHWREIE. €EBLT2VLFKR, BT

ZOLER, 2N TZULER BRIENTZVDLERAENMELOND,
FMOEBMEEHASHOETHEWESRSI. LTZU LSEESEED
Bond, BlE. 2OV F U LMBEEAEDETHAVNIES rRuU0;,

BENELNZ, AMNAOVYFILMBE LT fIZE. EX (YENO4q
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[0087]

[0088]

[0089]
[0090]

[0091]

WASFR) AdvOVFoL, JIMFIAMOVYFUL EX (1, 1,
1, 5, 5, 6—=AFHI7040-2, 4—RVHVIFF ) 2 bAVF
Db, EX (RUFAFLIH/ORVEIIZIN) AMAVFUL, ER (
M4y 7oL 2ORVATIZIN) ANAVFILRENZEFLND
o IBICHE., 1VYDL, OVILRBREDEREEY MR, 7II=
LIREDHETREEETINT -V LEEEAEAB I HED, &
7. CVDZENIZALDZRICE YT = LEEEESEEAFET BI5EIC
BWT, T LiEEx (1) SOEBME & ZRIGF ¥ 2 /A—RICH %
AL TE, BAELTHSHBLTERL,
AEBONTZOLEEEREZEBHREM E LTHAWS Z&ICLY, RS
EVINEE LM LI EABMRELYFEBRT NS REEET D E M HEKD,
FEERFNARELTIEDRAM, FeRAM, Re RAMA & D} ERE
BERBYPEAMRINSIVIRAIQELZBRTEHIENEEKD, INDHDERK
BMELTEF v /NS EMB. F— BB, SRECIES M F—. BiReEZH6
T BIENHEES,

i)

LR, EEfIAZ2IFTARPAEZ X SICFEHEMICERIAT 2405 AFEBREEIIS
ICREINZ EDTIEARL,

ZEH1
[1£35]
Qg™ ‘ R
Ry - S N T - N
B, hhe Yo N
PITVEESTT. BtUF94628,. 0g (0. 32mo |) ®F b~

SeERO75v400mLARKRIC, 20CT1 —RYFY—3—F25,
Og (0. 30mo ), RYUTFILF7ZXr33. Og (0. 33mol)
. oO0OfMYAFILYS36, 0g (0. 33mo |) #mMirk, 20T
T720REBR LR BEEZBEETTEE LL, BoLBBREIIATY
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Y150mLZEMATERTHLLIRER L, £ LEBEBEREZ2BLLE
. DEHLOBRBRERBEBE L, BokBEBREZREIZERE (NBEET7O
C/EBHEBEST7TC, /EE1800Pa) §a2 &Ly, (3—RYXF
W YAFY) Ry -1, 3-IYxTY (3—-14) 2EHBREELTE
= (3. 20g, RET%) ,
TH—NMR (400MHz, CDC 1, §8)
6. 13—6. 21 (m, 1TH), 5. 21—-5, 26 (m, 1H), 4,
856—4., 95 (m, 2H), 1. 63—1, 65 (m, 3H), 0. 21
5 (s, 9H) .

[0092] B=EHI2

[0093] [1t36]

[0094] FILOIVEEKTT. RFAALKRZIL=ZNFT=ZULE, 00g (7. 8
2mmo |) OMILITVT150mLEERIC. 20CT1, 3—<o/OAF
BT 10. Og (125mmo ) Ak, 80CT4 8EEBHL
-1k BEZRBRETTEBELE, BotBmEBEGFZRBERE (MBEE10
OC/EBE32Pa) 3252&icdY. M)ALKRZIL (n4—2oONFH
—1, 3=YIV) WTZULZEEHEEE LTHERL (0. 329, XS
%)
TH—NMR (400MHz, CyDg, &)
4, 78—4, 81 (m, 2H), 2. 82—-2, 85 (m, 2H), 1,
38—1. 46 (m, 4H) . ,

[0095] =&

[0096] [1£37]

£
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[0097] FZIAOVEHEKTT. RFHAALKRZIL=ZNT=ZUL10, Og (15,
6mmo ) OMILIVE500mLBEEKRIC. 20CT (2— MY XFIY
DIAFY) 74—-1, 3—YTY (3—2) 36, 0g (253 mmo |
) ZMMAfz, 80CT7 ORFEEBH LR, BEELBRETTEE L, %o
EEBEFEEREZSE (NBEET100C / EBET77Pa) §352&1C4&Y
 MDAWKRZIW [n4— (2—RMUXFLIY)IAFY) TH—1, 3=V
IVINTZvs (1-2) 28REELTEL (3. 409, IXK21
%) o
TH—NMR (400MH 2z, CgsDg, &)
4, 95—-5, 00 (m, 1TH), 2. 02—2, 04 (m, 1TH), 1,
17—-1, 20 (m, 1H), 0. 44—-0. 45 (m, 1H), 0. 04
5 (s, 9H) , —0. 41 (m, 1H) .,

[0098] =Ehefl2

[0099] [{k38]

[0100] F7ILOVEHEKTT. RFHAAILKRZIL=ZNT=ZUL1, 00g (1. 5
6mmo ) OMILTVE50mLBERIC. 20CT. ZEHI1TEXLE
(B=KNUYAFLIYILAFY) RH -1, 3—YITY (3—-14) 3.
18g (20. 3mmo |) ZMAk, 80CT84KHEBIE LR BHE
ERETCTEELL, BoBBEKRZRBERE (NBEE80TC  EXE4
OPa) 322&iC&Y, MYVAIKRZIL [n4— (3—FMYXFILD) LA
F)RVE—-1, 3=VIV]IINTZOL (1 -14) zE2BKRHEELT
/7 (150mg, REI%) ,

TH—NMR (400MHz, CDg, &)
4., 74—-4, 78 (m, TH), 1, 60—1, 62 (m, 1TH), 1,
47—-1, 49 (m, 3H), 1. 12—-1, 15 (m, 1TH), 0. 06
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[0101]
[0102]

[0103]

[0104]

[0105]

[0106]

8 (s, 9H) , —0. 39 (m, 1TH) . .
=S 3
[1639]

Y S
Redlht,

FILIVERSTTC. RTHAALRZNL=NT=ZIAL1, 00g (1. 5
6mmo ) OMILIVEOmMLEEBERIC. 20CT (2—MYUXFILTY)
WAFY) voOAxy—1, 3—YxTY (3—134) 5. 00g (29

Tmmo |) #MMA/, 80CT4 SEEBI L%, BEABTETTE
Elt, BolB2BEKREZRERE MBEE80C EE43Pa) 75
ZEEY. MANKRZL [n4— (2=KYUAFLIYILAFY) 200
ANFH—1, 3-YIV] LT=ZUL (1-134) Zz82BKEKELTEEL
(400mg, IXK23%) ,

TH—NMR (400MHz, CsDg, &)

5, 04—5. 06 (m, 1H), 3. 36—3. 39 (m, 1H), 2.
48—2, 51 (m, TH), 1, 60—1. 65 (m, 2H), 1. 34
—1. 38 (m, 2H), 0. 048 (s, 9H) .,

SIS 1
MUBARZL [n4— (2= RUXFLLYLAFY) TH—1, 3=
YIWF=UL (1-2) OB,

Yo FNELT, EERFAITTELMN)IALKRZIL [n4— (2—KD)XFI
SYNEFY) TEH—1, 3=VIV] VFZos (1-2) &, REEE
HEAE (DSC) T7. 8mgAW,

IV EERKOBRHATSEPTHRBEERET1IO0C,/ Mi nTRELAEZDSC
D#EREZET1ICRL, DSCHIET. 17 4 CORSMERAKEEIERRAZ
nrz,

AL 2
F)AWNKRZIL (04— (S=KYAFLIYVILFFY) RVEH—-1, 3=
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[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

IV NF=oL (1—14) OBRDH,

BTN ELT, BEEFM2TELZN) ALK [n4— (3—KFUXFIL
SUNAFRY) RS -1, 3—IITV] IT=Zoh (1-14) &, =~E
EEHEAE (DSC) T3. 6mgRAWLE,

IV EERKOBRHATSEPTHRBEERET1IO0C,/ Mi nTRELAEZDSC
DfEREH 21N L, DSCHI#ET. 157 CORSHERBRENES
nrz,

AL 3
RURIWARZIL [n4— (2=KDAFILDYILFFY) oOnFH—1,
3=V NT=UL (1—134) OBDH,

BTN ELT, BEEFMITELN)AILKR=ZIL [n4— (2—FYUXFIL
YN FY) vrvanFy—1, 3-YITV] ILF=Z9A (1—-134)
., "REEBEREAE (DSC) T4, OmgAWVE,

IV EERKOBRHATSEPTHRBEERET1IO0C,/ Mi nTRELAEZDSC
DERER3ICNLc, DSCHIET., 119 CORSMEEREEIERAS
nrz,

FEFI 1 ~ 3 DFFERMN S, AFEBEDIT=T LEEE (1) 200 CHMI
DEKERBEAME S LTHEER &9 D,

LB 1
N)AIWRZIL (n4—>vOnfH—1, 3—IUITV) LTI LOBEDH

B TNELT, BEF2TELN) ALK (n4—>oO~NFH -1
, 3—YIV) WTZUL%E, nEEBEREMNE (DSC) T5. 2mgHfA
Wiz,

IV EERKOBRHATSEPTHRBEERET1IO0C,/ Mi nTRELAEZDSC
D#EREZEA4ITRLTe, DSCHIET, 16 2 CORSMERAKEEIERRAX
nrz,

LG 3 & LhERBI 1 DFERM S, DDA FVEE N -V I UVBRMTFICE
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AT B ETRBERBERENTNY, REBOILTZDLgEE (1) HE

WRERIERMEE LTEER I &N DHN D,
BITHEAR BV T 20 L2EEFROKEN (LLEHI 2 ~4 RUEE

[0113]
ma~7) .
[0114]  tb&fHI2
AR ERWE, S i EREADILT =D LEEFERERM,
EREARM2021 /715363 98ICRBEDOAETHELLN) AR

3-7aRVIAIN) T LERNNFERICEW

W (ns=—XFLr—1,

 RIBBICTYEZ7%#AVT, SiERLIC, ERBEE200CT. LT
—OLEEEBRERCVDRICIYER UL, BREROLOIHERLLE
BEOBREZR S5 IR Lz, REEREFIZFRTICRTEY THY. TOMDEHF
:40. OkPa, ¥+ YTF7HZR;
:50scem, HFRAARE: 4

25
71

LT DBEY TH S,
MHRIZBEE3 0C. MABERKERE
E:10sccm, PYEZT7HRARE
Oscem, ¥v YT7HARUCFHERAR : 7T,

ER LR A XIE O CTHREBLALE IS, T2V LICEDHHS

XIRFREHI e > f=,

[0115]  Lb&&#13
NEMBEERWE, S i EREADILT =Y LEBEEERG,

ERARK2021 /1536398 ICEEHOAETEE LN AR
3-7aRVIAIN) T LERNNFERICEW

W (ns—=XFLr—1,

 RIBBICTYEZ7%#AVT, SiERLIC, ERBEE250CT. LT
—OLEEEBRERCVDRICIYER UL, BREROLOIHERLLE
BEOBREZR S5 IR Lz, REEREFIZFRTICRTEY THY. TOMDEHF

IFLEEBI 2 SRR TH B,
R BEZESXRONTHE L& IS, LT ZUALICEDCEY

XIEPREI N, MHINAEXBOBRENSEHLLEZ S, REEK4.

7 nmTdHol,
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[0116]

[0117]

[0118]

[0119]

Le {51 4
PNEMEERWE. S i O, BEREADIT =Y LSEEEERS,

EFEA2021 /15363 9BICRHOAETHEELLMN) AR
W (n4=XAFLy—1, 3=OnVIM)) LTFZ0LERMMEICHAWV
 RISFICKRZRWT, S i OL,&REIC, BEREE200TCT. ILT7=Y
LEEERABMCVDRICL YR L, BERERHDLODIEALLEED
BIEAMSICR U, RERGERERTICRTEY THY., ZOMDERMEITLL
D&Y TH B,

MHBEEE30C, MRERBRNELE:40. OkPa, ¥Fv)UT7HRR
EB:10sccm, KEHRZE:4scecm, FRAXRE: 86scc
m, ¥Fv ) TFHIARCERAR : 7T,

R L7 BR A A XIRON CTHRALALE A, VLTV LICED M
XfgERE I hAah o7,

Ehwhl 4
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
TH5—=1, 3=V NTF=UL (1 -2) ZHBHICAV, RBFICT v
EZT7ZRAWVWT, S i EREIC, EREE200CT, VTV LEFREER
EEBMCVDARICL YR L,

SEIRERODIFER L EZBOME AR5 IR L, RIESEIEERTIC
TIBEYTHY., TOMOFREIZLUTOREY TH 5,

MHREEES 0C. MRBREREE:26. 7kPa, ¥vUT7HRAR
E:10sccm, PYEZFHARE:50sccm, HFRARARE: 4
Oscem, ¥+ YTFHRRUOFERAR : 73TV,

R L7 BR A A XIRON CTHRALALE A, VLTV LICED M
X#ghEIhi, REIhAEXBOBENISEE LALEC S, BEI9.
3SnmTdho7,

=115
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
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[0120]

[0121]

[0122]

[0123]

[0124]

TH5—=1, 3=V NTF=UL (1 -2) ZHBHICAV, RBFICT v

ZT7ERAVWT, SiEREIC, ERBE250CT. LTV LEEER
EEBMCVDARICL YR L,

SEEFROEDIER LAREDOHBEZR L ICR L, RIEFEFIERTIC
TTRYTHY., ZOMOFREITERG 4 DEY THDB,

ER U BRZENAXBOMTHRLLEZA, LTV LICETLSFHHE
XIFHSREI T, REINAXIBOBMENSEHLALE S, BEEIE29
. 8nmTdHo,

=t 6
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
751, 3=V VTZUL (1 -2) ZHRITAV. REFNICKER
ZRAWT, S i O &KRLEIC, EREE200CT, T2V LEEEREZR
CVDZ&RICLYHEEL T,

SEEFROEDIER LAREDOHBEZR L ICR L, RIEFEFIERTIC
RIBYTHY., TOMOEEIEIUTORY TH S,

MRBEEELS 0C, MBNBERELE:26. 7TkPa, F¥UTHIR
EB:10sccm, KEHRZE:4scecm, FRAXRE: 86scc
m, ¥v Y TPHIRRCERAZ : 7TV,

ER U BRZENAXBOMTHRLLEZA, LTV LICETLSFHHE
XBHAMHI N, RHINAEXIBROMENSEH L& 3, BEIZ9.
3SnmTdho7,

Ewl 7
EREBITTHRELEN) AR (04— (2= KU AFLIYILFFY)
TH5=1, 3=VIV]IIINT=UL (1—-2) ZMBHCAVL. RBFICFE
ZHAWT, CuEREIC, ERBE250CT,. WTZVLEEEREZEC
VDERICK YR L =,

SEEFROEDIER LAREDOHBEZR L ICR L, RIEFEFIERTIC
RIBYTHY., TOMOEEIEIUTORY TH S,
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MRBEEELS OC, MBNBEERNELE:26. 7TkPa, Fv)FTHRIRE
:10sccm, ¥BHRARE:3scem, ERAAEE:87sccm
FYUTHIROCERAR : 73T,
ER LSRRI XIBOMTHERELLE IS, WTZOLICEDCHE
XIEPREI N, REINAXIBOBRENMNSEH LLE IS, REIE22
3nmTho7,

[0125] LIEDRMES4~TICLY ., AFEBROILT =V LgEE (1) & 200TC
BILOERN DOBTMEHREZETICSEWT, LTV LEE SRS FRITTRE
BMBTHDZEDDD D, T, LEBHI2 ~4 &RFEHI4 ~7 & DLEED,
5. ANKRZWEMAFEIDBETIHEEAHBICELDDLLT,. AHMMH
SYBERRIPOI T LiEE (1) OADLYEBETHRIETERMETH
52 EDDMB,

[0126] [1]

& £ & £33 H ¥

e s pied 3 <
- s e 3¢ 43
T ENE R ¢ 36 0y

3 @3
w s
3R | o3
3§ 33

[0127] ZE43
[0128] [1k40]

o - i \A QW“ -5“‘4‘“
&}-tt;::\,.e' N Mo “"("Q{J . &‘3&“«.&}3 y
Ll b t oREy bR o o -
Sy T Me PYoMe
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[0129] FIIVFEEKTFT. BIEUFI4L3. 79 (0. 043 mo ) OF b
SERO75v30mLE®KIC, 20CT1 —RYFY—-3—F21, 89
(0. 021mol). PYZTFILF7ZITY3. 3g (0. 032mo 1) .
o000 (4v7OEl) IXFILISv4, 4g (0. 032mo |) &N
Alzo 20CT1 6FEBH LR, BEZBETTEELE, BoLEE
BIRIIAFHFY3OmLEMATERTHLUSIER L, £ LAREBKRE
2BLEE. PBROOBREBEREEE Lz, BocBEBBREALZRERSE (N
BBEEIOOC HEBHEBEE76—-78C/ EE2000Pa) §52&IC4LY
. (B=AVFOELTIAFILYIAFY) Ry -1, 3—TTV (3
—17) #\BREELTEEL
(1. 859, MKAT%) .
"TH—NMR (400MHz, CgDg, §)
6. 10—6. 19 (m, TH), 5. 40—-5. 45 (m, 1H), 4.
90—4. 94 (m, TH), 4. 70—4. 80 (m, TH), 1. 60
(d, J=6. 8Hz, 3H), 0. 70—1, 10 (m, 7H), 0. 1
3 (s, 6H) . ,

[0130] ZEH&fI8

[0131] [1b41]

s

e
PN O
A

0

S R e o e

Riad OO 4 Me & i 3 da st Ry—GQ
el GOl e ) Y PN S <

SONE Y T N PYoRe ™ 0

[0132] 7IIVEBESTT. RKFAALRZL=NFTFZDL1,. 00g (1. 5
6mmo |) OMILIVEO0mLEERIC. 20CT, BEFI3ITEHKLE
(B—AV7aELIAFIDYIAFY) RVEH—1, 3—-ITY (33—
17) 1. 85g (10. Ommo |) #i1zx7/, 80CT4 SEEBHEL
I-tk. BEERBRETCEELL, BotBCEKERERE (MBEE 2
OC/BE19Pa) §52&ickY. MUALKRZI [n4— (3—a4V T
OB AFILDYINAFY) RS =1, 3—VIV] WT=9hb (11—
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[0133]
[0134]

[0135]

[0136]

17) ZzE8BRAFAELTEL (70mg, IXX4%) .

TH—NMR (400MHz, C.D,, &)

4. 74—-4, 80 (m, TH), 1, 49 (d, J=6. 4Hz, 3H)

, 1. 13—=1. 17 (m, TH), 1. 07—1, 13 (m, 1TH), O
68—-0. 94 (m, 7H), 0, 065 (m, 6H) , —0. 38 (m

, TH) .,
ZEZH 4
[1b42]
(} Mg "'\'\-\)“ {:; {’}w« . “ﬁ‘f\’\-
! n - g T
] J SRR S P gl oo HSE 5 7

A
Ny

87 Yo Sl N
TITVEEKTT, VFoLD 4V 7OELT7IROFNSEROTS
»10mL (2Zmo | /L, 0. 0O20mo |) &I, —70CT2—-v
sanFEFtry—-1-73>1. 48g (0. 015mo |) OF b3 KrOZ
SY10mLEK, kweron (TFL) SXFILYSv1,. 899 (0
O16mol) ®F b3 ROTSV1OmMLBREMA . RINERE
—70CT30NRIBHLAE. 20CT1 GEEBIHLE, BEABET
TBELER BohkBBREIAFTY3OMLEMATEETHLCE
L, ERLERBREZSBLAER. 2BIOBEZREBELE, o
EAREERERE (MBEESSC BHEEG68—-69C &E40
OPa) §32&ic&Y,. (2—IFILIAFLI)INAFY) oOnF
H—1, 3—=IYITY (3—-135) 2W/BEAELTIEL (2. 279, I
E£81%) ,
"TH—NMR (400MHz, CgDg, §)

5. 88—5. 91 (m, TH), 5. 68—5. 73 (m, 1H), 4,
91—4. 94 (m, TH), 2. 02—2. 14 (m, 2H), 1. 85
-1, 99 (m, 2H), 0. 98 (t, J=8, OHz, 3H), 0. 6
3 (g, J=8. OH=z, 2H), 0. 16 (s, 6H) .,

£ 9
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[0137]

[0138]

[0139]

[0140]

[0141]

[1£43]
- AN RPN 0
ivi By ‘/’) il 3 B@?{g\MQF & . - - "1 N
B0 S i et R0
Pdgilotdien F‘?/ Y S {V{! \ \\\ S,
= Ma S M By L0

FILIVERSTTC. RTHAALRZNL=NT=ZIAL1, 00g (1. 5
6mmo |) OMILIVE0OmLEERIC. 20CT, &EH4TEHKLE
(2=IZFNIAFILI)IAFY) doankFh—1, 3-IYTY (3-—
135) 2. 27g (12, 4mmo |) #MA/k, 80CT4 8EISEER
Ltk BEEZBETTEE L, BoBEGEGKERIERSE (NMBERE1
O0C/EBE21Pa) 52 &ickY, MIAIKR=ZI [n4— (2—IF
WIOAFLI)IAFFY) oOnFH—1, 3=2xIV] WT7=Z0h (1
—135) #&BREELTHEL (90mg, IXNEER) ,
"TH—NMR (400MHz, CcDg, &)
5. 06—5. 10 (m, TH), 3, 36—3. 41 (m, TH), 2,
48—2, 52 (m, TH), 1. 50—-1, 70 (m, 2H), 1. 30
—1. 50 (m, 2H), 0. 85 (t, J=8. OHz, 3H), 0. 4
9 (g, J=8. OHz, 2H), 0. 043 (s, 6H) .,

AL 4
M)AWKRZWL [n4— (3—AVTOELIAFIDYNAFRY) RVEH—
1, 3=YIV]INFT=ZoL (1—-17) OBDH

BTN ELT. REMBTHALN) ALK [n4+— (3—qv7OE
WORAFLIYLFFY) Ry —1, 3—VTV] MF=9L (1-17
) =, nEEEREMNE (DSC) T3. 8mgAuLi,

IV EERKOBRHATSEPTHRBEERET1IO0C,/ Mi nTRELAEZDSC
DIEREHGICNL, DSCHIfET. 17 OCOEBSMERBEREHIEAS
nrz,

=10
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
TH5—=1, 3=V NTF=UL (1 -2) ZHBHICAV, RBFICT v
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EZTZAWVWT, S i 0,EREIC, EREE250CT, WLT=ZVLEEE
BAEBCVDERICLYERL L,

[0142] SEEBEEREOLOICHERLZEBOMBERS TR L, RIERGEIUTO
BYTHD,

[0143] MBRJ/EE15C. MRABBHNLE:6. 7TkPa, ¥v)THRIRE
:20scem, PYEZF7HARE: 50sccm, FRAXAEZE: 30
scem, FYYTFTHIRRUOFERAR : 7ITV, EREE: 3049,

VRSB 7B A B XIROM CTHRRABLLE IS, LTI LICET
XIFEHPREI T, REINWAXIBOBMENSEHLALE S, EEIE16
. 3nmTdHol,

[0144] (EHLUALBROREZRERFEADBRHE (AFM) ZBAVWTEHELLEZS
. BRETHEES (RMS) 1. 14 nmiaEOBHTRALEMEOSVE
BENERLTWB &N g o, BONKLAFMRERT7ICRT,

[0145]  ZEREHI1 1
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
TH5=1, 3=VIV]IIINT=UL (1—-2) ZMBHCAVL. RBFICFE
ZRAWT, S i O &KRLEIC, EREE250CT, T2V LEEEREZR

CVDEICKYERL =,
[0146] HERBRFEEOLDIFERALAEBEOHEEZMSICR L, REBEEEIZLUTOD
BY TH B,

[0147] MHBJEE15C, MREBRELE: 6. 7TkPa, Fv UTHRRE
:20sccecm, ¥BHARARE:3scem, ERAARE:57sccm
 FYVDTHIRRCERAR : 7 Tv. KIRERE : 3049,

ER LR A XIE O CTHREBLALE IS, T2V LICEDHHS
XI@&MRE I, MEINEXIEOBENSEHLLEZ S, REIFT 2
. 8nmTHol,

[0148] R LUALBEROREZRFENEHE (AFM) ZHAVWTERELELEIS

. BEFHEMEY (RMS) 1. 24 nmaROBH TRAFLBHEOS W E
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[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

BERERLTWBZ ENgh 27, BOoNAFMEERS8ICRT,

R 2
EREBITTHRELEN) AR (04— (2= KU AFLIYILFFY)
TH5—=1, 3=V NTF=UL (1 -2) ZHBHICAV, RBFICT v
EZTZAWVWT, S i 0,EREIC, EREE200CT, LT=ZVLEEE
EEBC VDAL YR L,

SEIREREODIFER LEZBEOBMIB AR S IR Lz, REESFEIEULTO
BYTHD,

MBBFEES 0C, MRABB/ANLE:26. 7TkPa, ¥FvUTFTHRR
E:10sccm, PYEZFHARE:50sccm, HFRARARE: 4
Oscem, F¥YYTFHARUCERAR : 7IL TV, KIERRE : 9 04,

ERI L - BEA A X IO THRA LS 5, LTI LICED CHEH
XIgH MBI hie, REINAXBOBENSEH LZEC A, REIZ3 1

7T nmTdHoT,

EHLALBRORAZRFEANBRME (AFM) ZBAWTEBELLEZS
. BRIHYEHES (RMS) 1. 37 nmaHOBHOTRAELEMHOBWE
BENERLTWB I &N g o, BONLAFMERERICRT,

=M1 3
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
TH5=1, 3=VIV]IIINT=UL (1—-2) ZMBHCAVL. RBFICFE
ZRAWT, S i OL,&KRLEIC, EREE200CT, T2V LEEEREZR
CVDZ&RICLYHEEL T,

SEIREREODIFER LEZBEOBMIB AR S IR Lz, REESFEIEULTO
BYTHD,

MERREEE0C, MEAEKRNLE:26. 7TkPa, ¥+ T7HRE
E:10sccm, FBAZARE: 3scem, FRAXRE: 87scc

m, ¥v ) FP7HIROERAR : 7TV, RIERER: 36 04,
R BEAREXEONCHRIELALE TS, LT LICE T EH
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XIFHSREI T, REINAXIBOBMENSEHLALE S, EEIEE 6
. AnmTHo T,

[0156] {EHLAFROKREZRERFEADBEME (AFM) ZHAVWTEHELLEZS
. BRIHYEES (RMS) 0. 93 nmaHoOBOH TRALEMHOBEWE
BERERLTWBZ ENgh o2, BONZAFMEER1T OICRT,

[0157] =ErEHI1 4
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
TH5—=1, 3=VUIV]IIT=UL (1-2) ZMBHICHAW. RBFICT >

—T7EKFRERBWT, SiO,ERLEIC, EREBEE250CT, LTV A
SEEEEHRCVDEICLYERLE,
[0158] EEFEO-OICHER LEBOMKEERS TR L, REXRGFIZUTO

BYTHD,

[0159] MPBEB[BEE15C, MHBERANLE: 6. 7TkPa, Fv)FTHRIRE
:20scecm, PYEZFHAFE : 60sccm, KEHXRE: 20
sccm, FRAZARE: Oscem, Fv ) FPHRARCERAR : 73T

v, RRIERE : 6 549, RISFr>v/3\—2EF: 300P a,

ERI L - BEA A X IO THRA LS 5, LTI LICED CHEH
XIEHPREIhe, REINWAXIBOBMENSEHLALE S, BRI 4
. OnmTHo,

[0160] Z=MEHIT 5
EREBITTHRELEN) AR (04— (2= KU AFLIYILFFY)
TH5—=1, 3=VUIV]IIT=UL (1-2) ZMBHICHAW. RBFICT >

ZTEKRERWT, S OL,EMRLEIC. EMRBEE250CT, LT7=V 4
EREERZBCVDAICIYERL L,
[0161] HEEFEOOICHER LZEBOMKEERS ISR L, REZRGEIZUTO

BY TH B,
[0162] MHETEEE15C, MEBEEHNEE:6. 7TkPa, ¥+ UTFTHIARE

:20scem, PYEZFHRABRE:40scem, KEHRARE: 40
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scem, FRAZAARE : Oscem, F¥vYTHIRRUOERAR : 7T
v, RRIERE : 6 549, RISFr>v/3\—2EF: 300P a,
ERI L - BEA A X IO THRA LS 5, LTI LICED CHEH
XIFHPREI T, REINAXIBOBMENSEHLALE S, BRI 3
5nmTHhor,
[0163] Z=MEHI1 6
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
TH5—=1, 3=VUIV]IIT=UL (1-2) ZMBHICHAW. RBFICT >
ZT7EKRFERAWVT, S i O, EKREIC. EREE250CT, LFZvh
SEEEEHRCVDEICLYERLE,
[0164] EEFEOOICHERLZEBOMKEERS ISR L, REXGFIZUTO

BYTHD,

[0165] MPBEB[EE15C,. MHBEBRANLE: 6. 7TkPa, Fv)FTHRIRE
:20scem, PYEZTFHRARE: 20sccecm, KEHARKZ=E:60
sccm, FRAZARE: Oscem, Fv ) FPHRARCERAR : 73T

v, RRIERE : 6 549, RISFr>v/3\—2EF: 300P a,
ER L BRI XD THRE L LIS, LTI LICED (R
XIEPREI N, REINAXIBEOBENMNSEHLLE IS, REIEK1 3
1 ThHoT,

[0166] =mEHI1 7
RGN TRELELMJALRZN [n4— (2= RMUXFLI Y LT FY)
75—=1, 3=V ITZvs (1 -2) Z#BHICAV. REFICKSER
ZRAWT, S i OL,&EKRLEIC, EREE250CT, T2V LEEEREZR
CVDIEICL YR LT,

[0167] FHRVEHEODOICERLAZBEOMBEZREICR L, RIEZEIZUTO
BY TH D,

[0168] MHEFJEE15C. MHSEHEREE:6. 7kPa, FvUTHIRE
:20sccm, KEHRARE: 90sccm, FRAZXFZE: O0sccm
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 FR)THRAROCERAR : P TV, RIERRE: 6 59, RISFv NN
—%2F:300Pa,
VRSB 7B A B XIROM CTHRRABLLE IS, LTI LICET
XIFHPREI T, REINAXIBOBMENSEHLALE S, BRI 3
1 nmTdHhorl,
[0169] Z=MEHI1 8
EEBIT TRELEMN) ALK [n4— (2= RMIUXFILTVILFFY)
751, 3=V VTZUL (1 -2) ZHRITAV. REFNICKER
ZRAWT, S i O &KRLEIC, EREE280CT, T2V LEEEREZR

CVDEICKYERL =,
[0170] ERFEEOLDIFERALAEBEOHEEZMSICR L, REBEZEIXLUTOD
BY TH B,

[0171] MPABJEE15C, MRBB/ALE: 6. 7TkPa, Fv)THRRE
:20scecm, KEHRARKEB :50sccm, FRAXGKE: 30scc
m, ¥v UTFPHARVCERAR : 7TV, RIEEE : 6 59, RIEF ¥V
N—2F:300Pa,

ERI L - BEA A X IO THRA LS 5, LTI LICED CHEH
XEEHPMEIhi, REIAXIBOBMENSEHLALEC S, BRI 7
. AnmTHo T,
[0172] ==MEHI1 9

EEBI 1 TRELEMN)ANLKRZIL [n4— (2= RMIUXFILDYILAFY
) 7H5—1, 3=V VTZoL (1-2) ZRBITAWVW. S i 0,ER
FICALDETLTZVLEEERZHE L, BREREOLDICERLE
EEOBEZM1 1IIRLE, BEREFMIIUTORY TH S,

[0173] NWR=YHR: 7TV, ELEAR  7VEZT7. BRAR: (1-2)
FYDTPHR :FILTv20scem, MBESEEE: 15C, #HBEOEK
[E:6. TkPaTNRTIVJILT B2 ELYRIELERBES. ERE
BE:300C, RBEF¥VYNR—2LE: 1~300Pad&BIcEVNT, UTF
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[0174]

[0175]

[0176]

D (a) ~ (h) HhoAZITREAET1HA42)LELT. 100EH, 55004
YiR L7z,

(a) N"=YFPITVHRX80scem, BERAREZELFY Y TF7T7ILTY
HR20scemZFv UN—RICISHWEEAL. RIEF¥N\—FEH%E3
OOPac&lT., ERFKEAICKREIES,

(b)) M=UPIITVAR, ERAREZECFY ) T7T7IIVHARADEA%E
BlEL., 4BREF v NN—RNEHI LT, RRIETARVEIERMERET
oy
(c) R=YTFPINTVHARA400sccecmBEFv/N—RHICTHEEAL.
RSF v N—ENERET %,

(d) R=YFPILTVHA100sccmB&EF+/N—HICOMWBEEAL.
RFv>N—FEH%E300Pakd 3,

(e) R=YTPINIVHROEA%REIEL, PYEZ7HRX100sccm
ERIBF v V/N—RICT OMEEAT 3,

(f) PVEZT7HROEA%R{ELEL., 2BEF ¥ A —REHEKLT X
REHARVRIERMEBRET 2,

(g) R=YTFPITVvHRA400sccmB&EFv/N—RHICTHBEEAL,
RSF v N—ENERET %,

(h) R=YF7ILTVHA100scecmB&EF+ /I N—HICIHWEEAL.
RFv>N—FEH%E300Pakd 3,

S LA BEERAEXIBON THRIELILE AT U LICETCHHEX
AR IN, MEINAEXIROBENCEHLALEZ S, REIF2. 3
nmTdho7,

AFEAZFMIC, IELHEOEREHRESR LU TEHALLED, KRBAOX
HEEEERBT 2 ERKRABEREPBEEZMADIENTESZZ &IF
UEEICE>THLMTH S,

BB, 2022F4 81 S5HICHBEIh/ZBASHFEHRE2022-673
158, 20225128 9BICHBEINHARHFHE2022-196
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91158, L2023 F 281 ORHICHBEIN/HAEHLEE2023
— 189 9 3F5DHAME. RrHFXKOHE. HA. BLUVENEOERE%
ZZICBIAL. ARBAORMEDORTE LT, MYANDZEDTH D,
RS DA

[0177] 1 #MH=HEEH

EREE

RIF v v iN—

ER

RISAZEBAO

FRAZEBAO

FvYTHREAO

TA7O0—aAvbhO—5—

© 0 N o o b~ ow N

YA70—3drhkA—5—
10 vX70—3drbhAO—5—
11 ALEXRY T

12 HX
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[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

s K DI H

—fg=\ (1)
[161]

(XA, RTRUR2IZAIRILIC, KREFXIIKFEHT1~407
WEIWEERT, RIRVRAIIIKRRFIT—HF &> TrFEH1
~4DTNFLVEEHKT 2EEKRT, R5°. RORUR7TIEZ4M
I, KEREREF. REH1~407ILFILE EZILEETYILE
ERT, ) TRINBILT =LK,

RTRUVR2NZEAMIIIC, KRFEFXIIAFILETHY. RIKV
RADKRRFRIE—FEB > TRRBTI ~207ILF L Vv EEEK
THETHY. R° ROERUVRINEZLAMILIC. REH1~4DTIL
FIETHD., FREVICEBHOILT =7 LHEE,

RTRUVR2NZEAMIIIC, KRFEFXIIAFILETHY. RIKV
R4MNKFRRFTHY., R5 RERUVRIDFLAMILIC, XFILEX
BIFIETHZ. BFRET X 2ICEEHDILT =7 LA,

—i= (2)

[1t2]
Rug{COYy0 (23

THRIND RTHANKRZIWNENTZoLE, —ER (3)
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[E53KIR5]

[E53KIR6]

[1£3]

(XA, R'RUVR2FEAMIIIC, KRERFRIGRFEHRT1~407

WFIVEZRT, RIRVRUFBKBRFXIE—HFEQ > TRRHAT

~4DTNFLVEEHKT 2EEKRT, R5°. RORUR7TIEZ4M
MIC, KRBRF. REHT1~40T7ILFIVE. EZLEET7YILE
HRY, ) TRINBVYILAFIIIVEERBIES, —H& (
1)

[1t4]

(XA, RTRUR2IBAMILIC. KRETFXIIEZRE1~4D7
IWERIEEKRT, RIRVRARBKFRRFXIE—EHEQR > TRFEH1
~ADTINFLVEEERT 2EEKRT, RS, RORURIEZZ LM
I, KEREREF. REH1~407ILFILE EZILEETYILE
ERT, ) TRINDILT I LBEOEESE,
RTRUVR2NZEAMIIIC, KRFEFXIIAFILETHY. RIKV
RADKRRFRIE—FEB > TRRBTI ~207ILF L Vv EEEK
THETHY. R° ROERUVRINEZLAMILIC. REH1~4DTIL
FIETHD. BFREAICREDILT =V LEFOREIEFIE,
RTRUVR2NZEAMIIIC, KRFEFXIIAFILETHY. RIKV
R4MNKFRRFTHY., R5 RERUVRIDFLAMILIC, XFILEX
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[553KIR7]

[53K1R8]

[553KIR9]

[55K1R10]

[55KIR11]

BIFIETHD, BFRKELA4 XIS IO TV LBFORES
Eo

—fx=L (1)

[1£5]

(XA, R'RUTRFEAMIIIC, KRERFRIGKFEHRT1~407
WEIVEEZRT, RIRVRABKRREFXIF—H &> TRER
~4DTNFLVEEHKT 2EEKRT, R5°. RORUR7TIEZ4M
I, KEREREF. REH1~407ILFILE EZILEETYILE
ERT, ) TRINDILToULEEGRESIEIE. ZILT =7 LA
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