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B (14 40) M EARSE R 10 BE AR AP IR U A ML BB 08 IR B BB FHARIE F 650 °C e %S
Sk (REL 1D, SRERAGTEE; BRERRRINE, SEETMBRER. SiZARPEN SO,
VIEH Se B (L 2).

1-1 DAPA#RIE 1 AgoSe 1 CupSe ], SHIEMN 1 FRL RN FFER.

1-22 5EHRM 2 BRI E RN FFER.

13 MPRERRIR TR —MEEREL TN, WIELEEEENFIKPEL. 5— AR XL
RIETFHRE $2Se, B 32Se RANPEFM RN HIER.

1-4 GaCl; 1 SeCly FJEEER T RAERMN, £RETFEILEY R, R, WS%E/RKE SeO,. SeCls
GaCl; F 50°C 7, B3| SEREMTEREPIESYR Q. B X-SEAT8NREE, TE5E
P, Ga U NINEAEAL TR, Se WEAJAMEN=MAER. QST UTHERN= A%,
7E 800 °C B SR, PRA#HRSE, FKRENRETSSELN 11%.

1-4-1 SHEERP REMFIENMLER, S55H PR QHtbER.

1-4-2 1R4E Se. Ga A EMDA MR, R PRRSESY, HBERAERNFER,

28 (16 4)) 1894 ££, Shober I Spanutius FRIEF|F NaPH, 5 CO M52 T NaCP, {HEZH HiF
o EH 2011 4E, Gritzmacher S AEE %55 : NaPH, 5 CO 7E 1.10x 107 Pa, 353K 4T, Llz.—
BB (dme) AR, RMAGEIEERSFHLL OCP NFECIAIL &Y X K&k, A#E NaPH, 5
CO KNG E AR NaCP, TM& NaOCP. X4 H & [NaO)l4 53R, A Nat &5 RAEAL.

2-1 5H7E-35°C I, 14 PHs S8 & R4 10 i &V W % NaPH, b2 RN R R B NaPH, 5
CO R 2R R FE o

222 BHAAEY XEME R GERSFH dme ®R)

2-32011 4 Cummins S ARE T HIBFEET, UZBAER, BT Na[{B(CeFs);}PNb (N[NpJAr)s] (Ar
= 3,5-Me>-CeHs, Np = HNHE) SEEE/REM CO KM% NaOCP &R . B ik & FRHL 2
R FER.

2-4 Li(dme),OCP 5 SO, KRift, OCP-2KAERSE, AHM[PCi00, ZETHREWANETIF, HE P-P
%, YPNMR R P EFHEFMEREE, @ [PCiO MR .

2-5 NaOCP 5(ipc),BCl M. (ipc = o lg ), BESTFRA BiCiPsOs(ipe)s L& Y. YER

TREGERT, #ABNEW Z, Z45 =EJEkEg, 3P NMR MR W A P R T 23555 M .
HH Y R Z R .

2-6 FFRM: OCP-5EEEREF - LRA, SSHHmBEME, 4/ CO 4F. YE&BPLEELRHTF
B, FTAERA CO &5 &R LEA; MYERBHORETFE, COLMBRMER.

| o
2-6-1 [W(ODipp):] ( ODipp = /k©/k> 5 NaOCP 77— 8= W8 (dme) il 12-64 T T

REL, B2 Q. 5 H[W(ODipp)s]+ W FIE L%, B H[W(ODipp) I LAHIE, &EHA~=Y Q+HE
e FrgmE .

AN

I

=

2-62 [IrCI(PDIMe)] ( ppIMe = [ W ' ) FERIR T 5 NaOCP R, thiR 4 T Bimssingy,

FIW H 8 H
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RETNEBIBALEY R, 5 HICIPDIM)H Ir N B FASN RIS TR (RERES) K Ir i
ez #.

B39 BETAAMEFEAEELEE, £ BiELIIEEMFANEE N HZ—. D2k
SRWSRIARSBIAF, LRI 5 AuUIDCL L FIE 5 R PEIE APE B kT . S RRME,
BT Co N 4B (B 3-1) M Au B8R F0L s A0 F7E 8 403 72 RS I () 4 1 5 O 3 e

: | |

|
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A 3-1
31 BHZ MBI — N ESER, Fo3fEHESE C. NEFRHE.
32 ZHEMBIBRT B 3-1 FingEsh, BAEAE—Fh R4 FA 1k,
HIEXSREFAE 3-1 MR IE XU RERN 4/9, B HiZ5H
PREG—ANIE 24 S

33T, ERBAE, Au FEMTWE 32 FIRBREF
BREaAL, F5AEMNEABREFEMFER Av-N; 5. BRETRK
—FBRIL, BBRM Au EATREFEAT HAR C. N E T
Ll XLBRIANREE LR (RESHEE, AEEB L&
] SR IR 2

3-4 [ SIA R TR T 1 D) BE X Ak S N B R AR R N
HCI 5 Au-Ns 7 &5 & E s, 35 Z R EmRR R, 5
BR M5, Hh HCl BB E S+ H BT 5 Cl R T MEE
BREEENSH. SR (B 3-3) W, Au-N(1), Au-NQ),
Au-NQ)BE 2 55 203 pm. 206 pm. 200 pm, Au-Cl &K
233 pm, N(1)-H 81 102 pm, Cl-Au-N(1), Cl-Au-N(2), Cl-
Au-NQ)HI8 A 751 100°, 170°, 100°, Au-N(1)-H &£ 90°,
Cl-Au-N(1)-H ZH /AR 0°, HE H 5 Cl REEE. & 3-3

B4l (75 GERAEAMRINFEIRT 2008 Fif TURLSEYE., BEFAEANRCHHE AR, B
ARMHEREI S FHEE. BK. EHBRESSER. BER. A5BUERMNEXF=YHE GH
gt 4-1 iR

! HO
HO OH o 5 o] HO‘§—</N 7
sy e
HN O poH H & 0
: OH

HN 0

AR AR Oﬁ&m%%

B 4-1



%35 BRENFEARSE (RE) R 2021 £ 11 A27 B #X

4-1 AT ETOCE B MRIOEHE, T U HEEBR T S TS0, — R oo 7 2 R B B e AE H i
AR, HRYEREER. B3N RERAEMER (RERIARE),

42 BT AR AN HBRER, KMERERFALTREENBER LT, SH0E 42 5
R W?‘iéli]%&ﬂl%‘5@@%7“6%5*5&[37;2%7@% R R

AEAEL AL
: 0O~ "OH

HO™ ~O

? kAN

+  Fe?*

43 —MABTABAH K OHBERERE B MO REWF=E, ANBRTEET. REERNE 4-3 57
Ne HUHETEENEERRE.

4-4 JERIGEHETE pH = 740 FEBHEA-7.88, HEEBFFI MRS BT ITE 2B
PARABATTE M BE pK, IO 4-4 7 (T B /K B R BS (R0, R R R I4E pK. O B4 E
PO EREER TP HERE E N 20 1, RLEBREBN 181, FEBREEN 164, BEBKH

(ng) /NF 104>, HEBRPEE (n) KF 5S4, HER (nw) FERER (ne) BBEZRAR 124,
1‘1“% RR~ HH %ﬂ HC {Eo

0] 0] O

o}
$ $ ¢ ”§; $
NH NH NH NH
< ? e se
HNvNH (e] o] )
HaN H N
2 «Naz 3
HEHFRH) FERER) BERK) REEB(D) B EBE) A EBR(C)
pKa=6.04 pKa=12.10 pKa=10.67 pKa=3.71 pKa=4.15 pKa=8.14
K 4-4

E5/ (6 5}) T FHLERIRR A AT & B2 T RS E R A K FHLEE E LR B EN
NEEN— RIS T BN EBRMEE BRI ER 2016 4% TURLEE, EHAR 225
ITRIE T — MR I TIERER M4 FHLES, @ — R 2 RSB R 4 F DB EARRIS
F CBPQT HI¥ EF! CBPQT F1 DB f45 *’J”’ﬁiﬁ PAK DB Fr& & b BRI 2 A tn B 5-1 F)’Wr

A 5-1
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5-1 $8iH DB 1 CBPQT 4 FAr# B4 (FREHIESH).

5-2 BHE %M T DB BREEFAZ CBPQT fi3Fth, CBPQT LN 2 MNEFRERKRE HEZE, T
# DB WAMFEN, 58T 1 MEFREZENAER V%4, FiRdEERFEL CBPQT EEST 24
BT S5 HE SR P e A W 45 M TR sV B B RSB

5-3 ¥ EIRZEHIPH CBPQT 5B V #EHE AL, CPBQT & — S8 B B IPP, B“Fr—RiE
RETHFERS ZEMXIR, BERSHE, FERmE -2 =4, f8H B PP FNSAEFFEN/ER.

..........

K 5-2

5-4 Sr FRIBE —H “EIR-FA” DR, #E5h TIRES AT BaEEE AT o M2 RBIRE, B3
TR RN “f2h” BIPER . 24> DB % A\ CBPQT ¥R i 5 57 A bR v 25 A 57 1 ERBEAE K 59 kI mol!.
RRGSRER AU -

CBPQT + DB — CBPQT-DB

RSB R Zn ERIERF Rk LB #5-0.76 V), ¥ CBPQT 1 DB ¥ 5 H[CBPQT-DB]*. &
RIEE =R A MBHEREALTT (ARiEERAREEH N 1.22 V), ¥ [CBPQT-DBI# 4t CBPQT-DB, MBI
¥A29 MB. DB/DB~#1 CBPQT/CBPQT2 AR HE AR B 3443 B H—0.32 V 1-0.26 V, HEHFREER
TAERE 5.

FEe (16 &) RALENMN

ORI, WDCH)XHCH)RIEA, TTRESI AP35 RERNBN, FZRRIEEME
R FE Fy 2 R AL R AR o

6-1 BN FFERML RN T R T AR T KR RERIRR S /1%, 298 KRS
BT R, WHERTENr =k [K-HI[H V[BY , SR RHI T ERIERE .

¥ | SR pH | [K-H]o (mol L) | [BroJo (mol L) | #U4RI ro (mol L' ™)
1 2.70 1.00x1073 1.00x1073 2.3x107*
2 2.70 2.00x1073 1.00x103 4.6x10™
3 3.70 1.00x1072 1.00x102 2.3x107*
4 3.70 1.00x10~2 2.00x1072 2.3x107*

mEe-1f7~, K-HRREERFEFS T, K-DEREFIMASF.

0 o}
CHs CHs
CHs CH,
H D

K-H K-D
Ee-1

4T
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/!
oo
p=;
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6-2 FHE:FAEF R RN . —BINNTTEERIPLERA:

K-H+H* —=—=HK-H" K,

HK-H* —%— Enol(#%8%) + H*

Enol + B, ——K-Br+ H* + Br~
KARSEU MEEEY, #RERMNAERFE., 8RN ER S U .
6-3 TRIFR IR EE DL X B pHIE AR AS, 308 K F 2K 3 5 U BE W IR Ak S R05% 2 48 298 KEHInfe,
A EZ R BRI S RENEE. 2R K-H+H —=HK-H" fAH = 30 kJ-mol-'.

6-4 LAC-HERMF B N (B0 1 RAL R MR, SO T . B4R AU SRR, R

%)&wbiﬁi‘/:-zl— £, RPN A% (CHE5CDMA%E x
T\ U i \

5]

%) , LR EaRE, UCHNE ="M HFER \ gj
w

|

Me + My, \
: Eo c-HEzsity

C-H
BB AT I B AR A5 B B, E(,:%hv, S

- a Eo c-omm
W wWE6-2fTR, C-DSC-HRMNMMKESAEARR, HE L

R B MNGE SRS K 3 BN, C-D 5 C-HI AL i ik

RIZEE R LLZNE, [Fib, C-DEAFEESLC-HEMRE I [T
LREE K. JE LA I F SL1 Arrhenius T8 BT R FHH4E, ) B 6-2

RSERFE R e B8, tHEK-HAK-D#E298K
IR R RLEIE SRR R E B EE . S 800cn=2950 cm™, H, DA EFRESDHIH1.007, 2.000.

6-5 WA HT, K-HERRMERFMAIES KA, BRMORIERFEN.
r=k[CL][OH][K-H] . EMEK-HFAL R LI K SALEE.

6-6 SRACK L2 R B4 H MO AT SRR &, KElitit. DR298K T, BEEE B R A
HOAc+H,0==0Ac™ +H,0" HIpK, = 4.74, H30*5HOAcH O-H%# ¥R 31 7K % 5 5193000 cm' 12800

cm™ . FIETDOACHED,OH F 5 K RipKoAH EEHOA CEHOH B 88 S M. FIp Ko T 2B AL I B B B (R EESR
T HEpKHE) .

BTEIBEFRNAES: Bn: FE: n-Bu: ETH; Cat: #LF; DMSO: “HTW: equiv: {L2(E
B; Bt: Z3; Me: FE; microwave: #¥; Ph: ##E,; pyridine: MERE; reflux: FEF; rt: =g,
Tf: =FFRHEBEE; THF: [NERkE; Ts: X P EHEEE.

VLB REMIF=H R4 b B ALk B 25 K B Rt &Y.

BTE 045 FHLEWRRERR Y

7-1 RIBE RN AN R REEEENE L.

7-1-1 ERBRATEY BRI S HIAE MR ZEMX. WTHR, EY B 1 pk EEZENFHb=
MEEW. b RS HEHEERE.

$s5m H*8 7
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COOH
@- QCOOH QCOOH OCOOH
CH3 CH3
pPK, —397 pK, = 270 pK, = 375 pK 3.82

7-1-2 RS /MR EMEEE BT, Fli, BB pKa DT HTEE pKa, WX
B pKay /NF IR ZE BRI pKaro N IL4E R4 HI & FRIRRE .

7-1-3 2,6- — I E-4-FHE R pKa /N T 3,5- T R E-4-THEFEI N pKa, XTILEE RS H S EER,

72 2015 4, FEEPIBHFENERER T 2R 1,2,3,4,5.6-5FHF 0L (1). XEESSHREE X
MAEEFREILEY. 1 MERBLIMTERATR: DUEE (myo-inositol, 2) iR EE, @it 6 it

W& A a4k 3, BEE DS RNF SRR R BB 6 S RMHIE 1. (J877: DeoxoFluor &—
T B RAGRT, TR BREREUAE, AR SOF2. EtsNe3HF &—Fh# F S F 4R

oH o oH
HO OH 4 steps OH DeoxoFluor EtzN-3HF R F
. —— microwave 4 i
HO '/OH OH . microwave F g E
OH O 100 °C 180°C,2h C:)H
o 3 94% 71% 5
myo-inositol e
(2) MeO\/\ /\/OMe 11,0
\._....DeoxoFluor 2
F oTf OH OH
: Tf,0, pyridine 2 R
FﬁF Et;N-3HF F:Q:F iy Fj?EF EtN-3HF FDO:F
microwave microwave
71%
F P 4soec2n F F 0 F F q20°c,2n © ¢ F
F o F F 40% OTf
1 10% 8 7 6

7-2-1 1,2,3,4,5,6- B CEEH LOANAARE ((REHE) 7 B\ ED—xwm kg,
7-2-2 H B4 &Y 4 BRI

7-2-3 # R ANEY 1 19 F NMR 5B R E-212.8 ppm #1-217.3 ppm HFMES. EH 1 HEREHS,
HiERE BRI ERERR.

7-2-4 REBERRE—PRE (H8EM D FREMEERRE.

F8E (11 4 FHHFREA. FRRAE B

8-1 BAFHE (CHaNy) AILMENF R FREAME. FRAFURBRTE, TiZNREGIER
Fo BT CHN FEFHRMEE BA-23°C, SR SR8, BERITRTEBRRN: =9
HAERBRF S (MesSiICHN,, Wb 96 °C).

8-1-1 i Me;SiCHN; Mg R .

8-1-2 MesSiCHN, H A A—BR & B SO FATEBR R RL . 5 4 F RIS TR =R, 365 R 4
AARBK K RHE $R7R: Sc(OThH: B HHIE, =HREREF LIHIT,3]-0 FB),

o] Sc(OTf)z (10 mol %)
Me MegleHNz _ H30+
Ph CH,Cly, 0°C
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8-1-3 7E R4 amathaspiramide A 12 A& BRAFIH T MesSiCHN, £ 5HERA IR N . &1 TR
NERHBALTHEY C. DFF MEWMER CREERFMILIEL ),

fh
Meo eHo D/itg t.) H3CC(OEY)
cat. 3 t)s
Br Br DMSO, rt. CH3CH,CO,H, reflux
A B
/o)
Me3SiCHN, N,
n-BuLi MeOC™| N TsOH £ 30% Hy0,, KoCO3

MeO S
D\ SiMes FIOH, 1. (C15H14BraN204) DMSO0,0°C
Br

Br
E

o} z/§$0 0 /5
NH TN-Me
HN OMe . Me—N OMe
—_——~
o]
Br Br Ho Br Br

amathaspiramide A

82 MEENMRRNL (RIEZTHREL Gt URAMR A FR A& BB IR R, EH T HTERNEIHE
B EER, WEFRERT MBI E SRR RS2 E 5 RS 5375 e o0 F = R
EEFY G, e RS R A R AR g T .

o}

BFa' OEtz
- - G

> CH,Cl,

EOB (119 BHEIEES AR KIS

HitEPE+ (remdesivir) BHFAEARF RO —MIELERENHRFLEM. 2021 €11 5, BREL
AR TR BLY LIS (molnupiravir) #E¥EE FT. Remdesivir F1 molnupiravir FIH0% = /E R
il EB 218 P RNA BAEF (RdRp) MI&BINSIRENEH .

NH, HN-OH
PO o Me,

N o) N\N/)N MeHO OQ
oy e e el
£t ° HO  “OH HO OH
remdesivir (1) molinupiravir (2)
R, BERZEX remdesivir B & RREERHMIT T EEYHE: B RE—FFHREEEIND T
ST, MRRT remdesivir KIBEFHE P ORBGAREHEM. HPHSERBENT:
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cl gl'?Me e
. [N
NH, ST Gl 5 @ \)N
Me N, =
\\ \)N (1.1 equiv) 4 n-BuLi, THF O} N
N.W? NaH (2.2 equiv) _78°C Z78°c,1n B0\ /NOH
b 60 % BnO OBn P =31
6
Me;Si—CN
CF3S04H , BCl3, CH,Cly .
_-_— —_— ~ >, remdesivir (1)
CHoCly, ~78°C | (2—iy) 86%
85%

9-1 #xH remdesivir 2> F&EHIT 1 S48 (C1) FIBERIZESTHI AL,

92 Bt E— RN FEME 4 CRESBERG, EREATT—HRMN) MER 5 HERER, HERg
—3P RN FIEA .

9-3 AERLFT & AL A 6 &—5t Cl AR RHERIREY Bo=3:1), BIEWT RB—HRRe
Yo EH 7 REMER, FHFH RS AR 6 B4k B —R 7 R

9-4 Molnupiravir fFEEF M AR RHE, 4R GRE C ARE U, S8U%H RNA S8 RRtx
Hin. 54 molnupiravir I H—FEAERMMAE, WX B R EARHES IS 50 2 ERERN H R,
Fim R EE.

o) NH, NH, o
3 N~"SN N
OH <//—’2NH OH </;:<N OH (Nf\/) OH </fj\NH

HO OH HO  OH HG  OH WG OH
R#(U) RH(C) JBE(A) BH(G)



