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(S)-(—)-Xylopinine #1(S)-(+)-Laudanosine FIARXTFRE AL

KRA  RFE
(FLEKPEWRE SRS T RILTT 529020)

WE ISR/ NBEDR S R SR =4 B B (R AE s 1, b xylopinine B B 45 FIHTHE RIS M, laudanosine M ELA i
FRIT IR M. ol 7 —FASS R A B (S)-(—)-xylopinine F(S)-(+)-laudanosine F 5EIE. 1% S 5 B I AT 26 WP AS L0
R A RN Ik REE 1,2-Ik, 454G TN Pictet-Spengler KRN IEES TR, 5680 T TUAUE/NBERIK 43 T B S0 2.
RHE LS, M EAERE 34- “HARE LR IK, & 7 BRI 11.1%H 16.4%11 S TERL T (S)-(—)-xylo-
pinine F1(S)-(+)-laudanosine &1V« PRIEAKTFRE K. #ILXT L xylopinine 2 8] i LE e 6 AT laudanosine 22 8] 4 LE Jig
HEE, BTLGIEB AT A BRI PN KRR =4 C(14)350709 S #4BL.

RH#iA  xylopinine; laudanosine; #X ] % VAR, AR X HLIE B I AR

Asymmetric Synthesis of (S)-(—)-Xylopinine and
(S)-(+)-Laudanosine

Zhang, Junjie Xu, Xuetao™
(School of Biotechnology and Health Science, Wuyi University, Jiangmen, Guangdong 529020)

Abstract Tetrahydroprotoberberine alkaloids have good bioactivity against malaria and epilepsy, among them, xylopinine
has good anti malaria activity, while laudanosine has epilepsy treatment activity. A concise asymmetric synthesis of (S)-(—)-
xylopinine and (S)-(+)-laudanosine has been reported. The key strategies include diastereoselective nucleophilic addition to
N-tert-butanesulfinimine, which is combined with Pictet-Spengler reaction as a key step for constructing the pivotal tetrahy-
droprotoberberine skeleton. This strategy provides a concise and rapid approach to (S)-(—)-xylopinine (7 steps and 11.1%
overall yield) and (S)-(+)-laudanosine (7 steps and 16.4% overall yield) from known starting materials. The S configuration of

synthetic xylopinine and laudanosine at C(14) is confirmed by comparing their specific rotation data.
Keywords xylopinine; laudanosine; N-tert-butanesulfinimine; asymmetric addition

TEERT R, JF/NBERE B SERL, /NEERL, B
B BEER ZEERUNE 7 HRSEEY 5 i
MURF 1 2 3 AR, T A R R 25 BN (2,
—HARZ BN E AL FAT Tz %0k, DU /N BE B 2
Hop R — AR, BN 1940 T4 Bl A 2Bk
B VS AR B FE LS (R T R B AT AR
YIE NS bR 3R 52 M B & 055 (0 1 51 IR 386 A= v6 97 e
JJEL YA /NBE R A — A 2R I [a,g] W U L PG UE 1)
gER, TRl B Z MR RIZEAY . AN [FA A B SR AT
COAHFEATF PO MENZ G BN R 13 5y
¥, AT A KM Xylopia discreta H 43 2515 2 [
(S)-(—)-xylopinine (1)P*). [AHF, M Opium H 2 B3 2 )
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(S)-(+)-laudanosine (2)WCIANY S e bR-EF ZLAN 55 3 B He
5(S)-(—)-xylopinine #H[F], HSELMFR C(14)FHE
Hty, (S)-(-)-laudanosine [AJAE 2 FRATHIA B B ARE 1).

T RUA 1 Xylopinine 1Bk 7E T DU A FRAL 2
B BB 0 () SR 42 (Scheme 1), HATCA
22 PSR AT LI 8 0 IX — B, X SR o B a]
PAAF NP RS PRI A RR B AN & i AL A
A BT, NFHHEN AR R E, Z/MEEHACE
JRINK R T 2 5 AKFRA BRI 2R, 1996 4, Meyers B8
HUIPHERE FE phenylglycinol #EE% A TLICIF, FH5E K
Fb AR IR, T i I I R IR S B R SR T
xylopinine FJANXFFR & A TAE. 2011 4, Ruano @47
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I FH R FE 2 5 ST Pk fr i A S g MR sk, AT A4
VS JE/NEETR EI CA4) TG, FF5ERK T (S)-(—)-
xylopinine )X HR A (Scheme 1, a). T4 A4 2 F
PEA BTV R B AT Fh, — Fh il i ) 2 2 P30
FNIT 5| AT, 1 53— 3 i ik
AT HEXT BRI BV I B T 1 . TR B G O VE
B FE, SR EAFREA SR T O i Ty
A2 BT T2 I, 2005 4E, Doye BRI F Bk
AR AR S AL I N B 3E, Bl J57E Noyoris )
AL T RAEANHREN KB, M CAHRTFHEF L,

Tetrahydroprotoberberine (S)-(—)-xylopinine (1)

FFiE Pictet-Spengler X N 5EK T xylopinine HJANXFR
H AR 2021 4E, Chen BRI & T # I [1r(COD)-
Cl> X I i i B R AT AN X AR A AR I 77325, AT 4 2
COMHEARF L, [FIB 58 T (S)-(—)-xylopinine
XS R A B LAE(Scheme 1, b). M35k FE R2iET
SREAEE, TR AR FRE B, F LA
& C14)fFHEf L.

IAESR, FRATTUR A SR I FH LT 5k SO Tt T e ke A
S AR T A0 T T — BRI R %
2020 4F, FRATOMRE(R)-FUT HE I RE G M 1 9 TV 2 5

(S)-(+)-laudanosine (2)

Bl 1 xylopinine F laudanosine % #)
Figure 1 Structures of xylopinine and laudanosine

a) Asymmetric addition reaction of chiral auxiliary groups

MeO 002 ) (S)-phenylglycinol, Tol,
reflux, 90%
MeO ) Red-Al, -78 ~ -30°C, 90%
(3) LiAIH4, 95%
OMe

MeO

o\ /p-TOI
) LDA, THF
/©/ MeO cl
:@::l\l/ﬁ\p-Tol
88% 0

(b) Metal catalyzed asymmetric hydrogenation reaction
10% Cp,TiMe,

MeO NH2
O toluene, 110 °C
MeO AN
O 98%
OMe

OMe
MeO
eO 2 B(OH)s, NaCl
98%HCO,H
OMe 69%
OMe
B 1 TS5 NEETR

MeO !
MeO N

(2) formalin, HCOOH
82%
OMe

OMe

MeO

(1) Pd/C, H,, 69%
(2) H,CO, HCO,H, 90% MeO

(1) TFA, MeOH

(2) CH,0, HCO,H
54%

. OM
(—)-xylopinine (1)

(1) 1% Noyoris cat.
HCOOH, NEt;, DMF, r.t.
92% (93% ee)

OMe
[Ir(COD)CI],
chiral ligand

KBr, DCM/AcOH
95%

(—)-xylopinine (1) OMe

A B AR T S

Scheme 1 Representative strategies for construction of tetrahydroprotoberberine skeleton
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ANRBERE R TG, IR & 58 T arbornamine [
ARTFRAE R TAE. 184 ik, FIFBUT i i &
FSC DY S5 /I BRE T S TR TR AR 7 42 1 i s U790 iy DI e B 2 451
PATVICHE DU S /INEEBR % 00 TV QR S5 MR AE, 21T
T PR AT B SR P i R AR R ek R 1,2-00
&, 454 Pictet-Spengler [N NI, AXTFRA K
(8)-(—)-xylopinine F1(S)-(+)-laudanosine 135 5.

1 &R511R

MR X A= P B AT e M i SR S5 R R RREALE, 2
tHh 740 Scheme 2 Fi7s (3 A BELER. (S)-(—)-xylopinine
HI(S)-(+)-laudanosine )X HILET(S)-(—)-xylopinine %
—A C ¥, FATEAREATATE —rhlafk 3 ik, &4
[F] e AR 2. KR8, R &R R 2% AR i B
fiskfpe 3, B 5@ Pictet-Spengler N 5e i C SAILTE
FJ(S)-(—)-xylopinine; Tfi(S)-(+)-laudanosine NiEL N-
R IR, AbE ) 3 W] DLAERCT 2 RS PR i 1 37 1
R, HILEY 4 A5 20 G 1,2- D0 v,
g CA4) T, Ik —BERMERAT N RAE Sa2
I, —B R B B A& 4 A0S AT UM [R]—J
Kl 3,4- IR CORR6)H K, it ARIFE i

23,

HHE Scheme 2 Fran I3 & o i, LA 3,4-— A4 B
K LTRO) NIRRT, 2 3 55 ORI NG 3 75 FE IR &
WA SR BAL A 5 WIFEFEM 3,4- FAIER
LIR(6)H K, 42 B AR MAFE] 3,4-— A EIR O
(N2, BRIGEY T 5(R)-FUT 3 RS % 45 4 15 2
THWREBEAZ 5 (Scheme 3)3). HEEEMNAZ, BT
FARF=W 1 Al 2 (1) CO4) BB MIFAMFH, & RmE T
T B FE— L ED.

TEAR BB AS BRI/ B, TR S i JE xS
Mokt 1,2-I0s Sn2 #ik, iR — S DY &R/
BB 1) S W BB 428 C(14) [ P4 0o (Scheme 4). 7E4L
G 4 REREZIE, 5G5S KA Bk
12-TM, B UL 60% U FT 1.9 1 f XS ik £
332 FE =) 8-1 FIAENT WL A 14 8-2, A L= 4) 3
AR Ho 8-1 MR MR BT 5 48 A K R AR )
HI TR ESRUESE. FEIR R o A8 # il 1y BOZEH I i 2
i, RILRAE LAY 4 MAEY KEWfE, JEXTp
IRV ER S N A R R AR, TERE— B IR R, W [E
RAESRCERNED) 3 S FEF, FATRIIAL =%
b REERBITURRISE R, B, UL 8-1 MKW, 4k4k

(S)-(+)-Laudanosine (2)

B=R 2 Xylopinine Fl laudanosine fJ3¥i & 5 Hr

Scheme 2 Retrosynthetic analysis of xylopinine and laudanosine

0]

wn=

tBu”  NH,

0
m MgSO,, PPTS O H
~N | -—
o N. _,tBu 0
82%

S DCM, rit. ~0

1
o 71%
7

ref. 12 /o:©/\H/OH ref. 11 /OJC(\/C|
(0]
~o ~o Br

(2 steps)

76% (3 steps)
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Scheme 3 Synthesis of compounds 4 and 5
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(1) n-BuLi, THF, -78 °C

(2 _o
N<

4 0 » t-Bu

S
I
(0]

HCI (2 mol/L in MeOH)

MeOH, 0 °C
80%

(S)-(—)-norlaudanosine (9)

MeOH, r.t.

formalin, NaBH
! 4| 77%

(S)-(+)-laudanosine (2)

formalin

88% HCOOH (aq.)
90 °C, 52%

(S)-(— )-xylopinine (1)

B 4 Xylopinine (1)1 laudanosine (2) AT FR A ik
Scheme 4 Enantioselective synthesis of xylopinine (1) and laudanosine (2)

RE SN2 MR P, B S FhOCH K ik, KIMTEA
WM, SN2 LR MIRF] A, BEHEY 3
(Scheme 4). FfifGERRVERLET, WiBr N(7) LAACT
VP Tt 2515 £ norlaudanosine (9), 9 /& & A A H b1 71
P FE TR, (&Y 9 MELIENE [0]X —10.2 (c 1,
CHCL) {lit" (S)-( — )9 [a]¥ —21 (¢ 1, CHCLy);
()-(—)-9 it [af —12.1 (¢ 1, CHCls)}, jiit bt
FERIEE Ry pr, ATRLESEIZ &Y C(14) 4 S M. =
Uk, BRI T BT A, RRIE AT 2
TREELZ 155 B SRR~

Xylopinine (1)) B2 75 F R 7K V8 TR A8 7K B Ak
WA, X&) 9 AT H 51 Pictet-Spengler
U BRI, PN 52%. FH4Ah, FIFRAE R DR
T, IS AR R SR AR EAT I SR A OB, RS
9 EI N#EAT AL ) B, 432 laudanosine (2)14,
FEEN T7%. FATTE AL xylopinine FLEYEE N [a] —
240 (. 0.36, CHCls) {1it." (S)-(—)-1 [a® —245 (c 0.12,
CHCL); (S)-(—)-1 lit"e) [a]2 —262 (c 0.10, CHCL3)}, i
— BN T P EA 8-1 B4 ) L N Scheme 4 flT7~. 1M
FATE K laudanosine I ELHESEE [a]? +36.3 (¢ 0.6,
CHCL) {Iit"™ (S)-(+)-2 [alp+52 (CHCL); (R)-(0)-2
[l —45.2 (c 0.6, CHCL3)}. XL xylopinine 2 [A] ] EL JiE
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J6 B Fl laudanosine Z [AI T ELTESE R, W] LUK ILIX AL
EYE C(14) 09 STRY. IXAEE R FEFEIESE T 1,2- ik
728 8-1 ¥ C(14) AR BY, 4 Scheme 4 fias. %%, K
A e Wk Bt 1,2- IR E R e b IR 5 i T T A
JEINBERRL ZK 5 R AR = H0(S)-(— )-xylopinine (1)F1(S)-(+)-
laudanosine (2) AT ARG B, FEHRAL T —Mlran. Pk
PR AN XS A U o /N B Al 4 P 7 .

2 i

SERE T — iz BT 2 VA I A s T A o ik
P 1,2-0R%, [FIRS454 Pictet-Spengler [N NI EE 1)
ANKIFRE AN . T LS, MRRA I 3L [E] A 4 SR
ok, Gt i e fe A E RIS B, FRalad Ik
TR 1,2-05 73 F W SN2 4k, Pictet-Spengler
AN, BILZ 7 DHALLL 11.1%H1 16.4% 1L
T 5ER T (S)-(—)-xylopinine F1(S)-(+)-laudanosine
HIASKE IR G . AHAECT AN AR, AR S TR
REREYT 25 il 2%, IRBLR ANTRTER, W] DL LS SRR ) 2%
BB r=wy). [RIi s Dy i BT 2 M R e 5 s T A
AU T O R R A, SR T — o B T 1 77k
TEBOZFRERIRT ).
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3 XIS
3.1 X5

SEEG BT ARG A T B 2 gl s o b g, R —
WAk, R AREG U, WAEER T #ETE 33 C).
To7K PUE KR (THF) . oK Z & EE(DCM)FITEIK N,N-
— FIE L2 (DMF) 2 M Inert PS-MD-4 &5 4b 37 £
GEEE Inert AT, Jo/KHEE(MeOH) I K H 22 i
FFEAIR A, 'TH NMR il °C NMR £ Bruker 400M
B W 3L AR A AT Bruker 500M 78 k% T % A% (4 [
Bruker 2 &)l 72, CDCLAEIEH, TMS NNAR; w7
i B LCMS-IT-TOF Jfi1%4% (35 E Thermo Fisher Sci-
entific A )E; HEYEH Automatic IV Automatic Po-
larimeter (32 Rudolph 2 &)IIE; ZL4MEREH Bruker
Tensor 27 2L AN EAL (2 [ Bruker 24 &)l 52; 44 SUET
—FhOR A R B (R E TR A DI E. HE
HWH(TLC):R A GF254 i, o RN sHIR 2 o, 4%
JEHT B T RE KL E 9 200~300 H .
3.2 ZWHE
32.1 (RE)-(—)-N-2-3.4-=F & AL ¥k L) T #)-2-
¥ AT -2- BB A (5) 69 A AR

ERSRY K ERFMET, BUED 7 (866 mg,
4.80 mmol, 1.0 equiv.)% T 10 mL J5/K DCM 1, JIATE
IKBRERHE(5.76 g, 48.1 mmol, 10.0 equiv.), BEJEIIA(R)-
AT H B (727 mg, 6.25 mmol, 1.3 equiv.) L RE
o F AR £5.(60.3 mg, 0.24 mmol, 0.05 equiv.), FiiHER
% 7.75 h. TLC ¥l Je B 56 4 fa, FH 20 mL — 50 beda e
SONARZR, EREREE LA E, IR & HE(10 mLX3)
Ve E i EA, A LA SR IR 45145 20 =9, R
FEIRFE ENT A OBR O BR, VL V=5 114 & 4ithig
FIREEHARIL A 5 (956 mg), RN 71%. [a]F —
227.2 (¢ 1, CHCls); "H NMR (400 MHz, CDCls) 6: 8.10 (t,
J=5.3 Hz, 1H), 6.82 (d, J=8.1 Hz, 1H), 6.76 (dd, J=8.2,
2.0 Hz, 1H), 6.72 (d, J=2.0 Hz, 1H), 3.86 (s, 3H), 3.85 (s,
3H), 3.76 (dd, J=5.3, 3.2 Hz, 2H), 1.19 (s, 9H); '*C NMR
(100 MHz, CDCl3) d: 167.7, 149.4, 148.4, 127.3, 121.5,
112.5, 111.7, 57.0, 56.07, 55.99, 42.4, 22.5; IR (neat) v:
2926, 1661, 1515, 1460, 1282, 1148, 1027, 868 cm !;
HRMS-APCI caled for CisH,NOsS [M+H'] 284.1315,
found 284.1311.
322 (R)-N-((S)-1-2- . T £ )-4,5- =7 & KL K X)-
2-(45-=F AEARE)C H)-2-F K A b -2- s Bt i
(8-1) 2 A E 2 Bl 7 A 4K 8-2 496 %,

ERSHE KL—78 CIRET, HUEY 4 2.0 g,
7.2 mmol, 2.0 equiv.)i& T /K THF (30 mL)+H, FEZE1E
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IINIE T 2:4H(4.72 mL, 1.6 mol/L (KR EEIEM, 7.55
mmol, 2.1 equiv.), ZEEEHFE 45 min. [ bR s N 2%
BN &5 (1.02 g, 3.6 mmol, 1.0 equiv.)f¥J F7/K THF
(20 mL)E W, PRIF IR B 4k 2245 4 30 min. TLC 1l
J% 564 JE NN 10 mL ORI S 0AE KON, FETH il
EHIR, LROEERFA0 mLX3), &GN, HFHl
A AN S BN R B, /K BRBR AN T8, PRIk
RSB, R A RERAE BT A B R T,
Viv=1:1~1:215r S84 2 A aEisit &9 8-1
(686 mg, F=E 40%)(FE =Y FI B A EIAN AT 8-2
(374 mg, P23 21%)(IKEF=H).

8-1: [a]? —39.0 (¢ 1, CHCL); m.p. 152~154 C;
'H NMR (400 MHz, CDCl;) 6: 6.93 (s, 1H), 6.76 (d, J=
8.1 Hz, 1H), 6.64~6.59 (m, 2H), 6.50 (d, J=2.0 Hz, 1H),
473 (td, J=7.3, 1.7 Hz, 1H), 3.86 (s, 3H), 3.85 (s, 3H),
3.84 (s, 3H), 3.77 (s, 3H), 3.60 (s, 1H), 3.59~3.53 (m,
1H), 3.32~3.41 (m, 1H), 3.01 (dd, J=13.4, 6.8 Hz, 1H),
2.95~2.88 (m, 3H), 1.16 (s, 9H); '*C NMR (100 MHz,
CDCl3) 6: 149.2, 148.5, 148.4, 148.3, 130.9, 129.7, 129.3,
121.6, 113.0, 112.6, 111.6, 110.7, 56.08, 56.05, 56.0, 55.9,
55.4, 54.5, 45.0, 44.6, 35.7, 22.7; IR (neat) v: 3602, 2947,
1603, 1515, 1458, 1259, 1148, 1036, 862 cm '; HRMS-
APCI caled for Co4H3sCINOsS [M+H'] 484.1919, found
484.1914.

8-2: [a]y —46.2 (¢ 1, CDClL); m. p. 120~122 C;
'H NMR (400 MHz, CDCls) 6: 6.99 (s, 1H), 6.72 (d, J=
8.1 Hz, 1H), 6.61~6.54 (m, 2H), 6.45 (d, J=2.0 Hz, 1H),
4.69 (ddd, J=8.4, 5.9, 2.4 Hz, 1H), 3.90 (s, 3H), 3.85 (s,
3H), 3.82 (s, 3H), 3.72 (s, 3H), 3.49 (d, J=2.5 Hz, 1H),
3.38 (ddd, J=10.7, 8.4, 6.8 Hz, 1H), 3.31~3.19 (m, 2H),
2.93 (dd, J=13.3, 8.3 Hz, 1H), 2.82 (dt, J=8.4, 6.4 Hz,
2H), 1.19 (s, 9H); '3C NMR (100 MHz, CDCls) J: 148.9,
148.6, 148.5, 148.0, 131.9, 129.9, 129.1, 1219, 113.1,
113.0, 111.4, 110.5, 56.3, 56.08, 56.05, 56.02, 55.94,
55.80, 44.5, 43.1, 35.4, 22.7; IR (neat) v: 3421, 2941,
1636, 1515, 1462, 1262, 1029, 624 cm '; HRMS-APCI
caled for CaH3sCINOsS [M—+ H '] 484.1919, found
484.1913.
323 (S)-2«((R)-RT A LAR)-6,7-—F & HK-1-4,5-=
WA )-1,2,3,4-19 A FE K (3) 89 A A&

ERATRY RO AT, AL 60%[1 )5
BB BT, 114 mg, 2.84 mmol, 2.0 equiv.)
=I%T 4 mL Jo/K DMF 1, Z2ImALEY) 8-1 (686
mg, 1.42 mmol, 1.0 equiv.)JJE7K DMF (5 mL)¥7K,
BERERRMN 1.75 h. ZRENRNEEE, FERE

http://sioc-journal.cn/ 3301
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0 CHINBAEAEERAE KR, LR BRI
mL X 4), &HAHH, FEMEIsERtE 7 1%,
IR RN -1, T3 2006k R i 4 15 2R =4, A= 9idad
RERAE E T Al O BR 288, VL V=1 : 215 B aith1g
FIFOIKELR 3 (589 mg), “FAN 90%. [a] +92.4
(¢ 1, CHCL;); m.p. 106~109 ‘C; 'H NMR (400 MHz,
CDCls) 8: 6.76 (d, J=8.1 Hz, 1H), 6.62 (dd, J=8.1, 2.0
Hz, 1H), 6.59~6.55 (m, 2H), 5.95 (s, 1H), 4.42 (dd, J=
8.5, 4.9 Hz, 1H), 3.84 (s, 3H), 3.82 (s, 3H), 3.78 (s, 3H),
3.54 (s, 3H), 3.46 (dd, J=14.2, 6.1 Hz, 1H), 3.30~
3.23(m, 2H), 3.06~2.93 (m, 2H), 2.67~2.58 (m, 1H),
1.17 (s, 9H); 3C NMR (100 MHz, CDCls) 6: 148.9, 147.9,
147.8, 146.5, 131.0, 128.8, 125.8, 122.4, 113.6, 111.6,
111.4, 110.8, 59.4, 58.5, 56.1, 56.0, 55.9, 55.6, 42.6, 38.5,
27.9, 23.1; IR (neat) v: 3693, 2938, 1514, 1457, 1361,
1249, 1123, 1027 cm !'; HRMS-APCI caled for Co4H3sN-
0sS [M+H"]448.2152, found 448.2147.

3.2.4 (S)-(—)-norlaudanosine (9)#9 &A%,

ERSRY UK % F, Bi&Y 3 (50 mg,
0.112 mmol, 1.0 equiv.)# T 0.56 mL Jo/K HEEH, Bl 5
JE HCI (2 mol/L [ FEZ¥A ¥R, 0.56 mL, 1.12 mmol, 10.0
equiv.), Zk%E B 45 min. TLC Wil [ B 5E 4 a, Ik 2%
PRVEFR), N 1 mL KA 1 mL W RIRRER SN IA TR K,
A BEAENS mLX3), AU AT b
W, TOKBRBRAN T4, FRUE IR 4G 13 20K =9, =4
SRR EZ OIER(CE TR/ R, Vi V=30 )7 E
A SR FHORE 9 (34.8 mg), FEEN 80%. [al —
10.2 (¢ 1, CHCl3); "H NMR (400 MHz, CDCls) d: 6.84~
6.72 (m, 3H), 6.61 (s, 1H), 6.57 (s, 1H), 4.15 (dd, J=8.9,
4.7 Hz, 1H), 3.85 (s, 3H), 3.84 (s, 3H), 3.83 (s, 3H), 3.80
(s, 3H), 3.23~3.09 (m, 2H), 2.96~2.84 (m, 2H), 2.79~
2.64 (m, 2H), 2.54~2.46 (br s, 1H); 13C NMR (100 MHz,
CDCI3) &: 149.1, 147.9, 147.7, 147.2, 131.3, 130.1, 127.3,
121.6, 112.7, 112.0, 111.5, 109.7, 56.8, 56.1, 56.0, 55.97,
55.94, 42.2, 40.9, 29.3; IR (neat) v: 3654, 2927, 2843,
1584, 1514, 1254, 1128, 1024, 794 cm™'; HRMS-APCI
caled for C20HasNO4 [M+H'] 344.1856, found 344.1852.
3.2.5 (S)-(—)-xylopinine (1)49 & A%

RS REZRFAMAT, BHUEY 9 (11 mg,
0.032 mmol, 1.0 equiv.)i& T Jii & 7340 88% 1) R 7K ¥4
#(0.12 mL, 3.55 mmol, 111 equiv.), IIAFEDEH
37%H S /KA (80 L, 1.07 mmol, 33.3 equiv.), Ffi)5
FHEZ 90 CIP 2 h. R SEAR)E, WERGEE,
Je TN G A R R Tk TR A s R K, A RS
mL X 3), AU TEKBR BN T4, PR k4 15 20

3302 http://sioc-journal.cn/
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PN, KPE AR R T SR (T B g, V
V=1 4B BEEaiAd 1 (5.9 mg), RN
52%. [a]?® —240.0 (¢ 0.36, CHCL); m.p. 175~177 C
(1it.1 177~178 “C); '"H NMR (400 MHz, CDCL) &: 6.74
(s, 1H), 6.66 (s, 1H), 6.62 (s, 1H), 6.58 (s, 1H), 3.95 (d,
J=14.5 Hz, 1H), 3.89 (s, 3H), 3.87 (s, 3H), 3.86 (s, 3H),
3.85 (s, 3H), 3.68 (d, J=14.6 Hz, 1H), 3.60 (dd, J=11.3,
3.8 Hz, 1H), 3.25 (dd, J=15.8, 4.0 Hz, 1H), 3.19~3.10
(m, 2H), 2.84 (dd, J=15.8, 11.2 Hz, 1H), 2.70~2.58 (m,
2H); *C NMR (125 MHz, CDCL) 6: 147.7, 147.60,
147.55, 147.5, 129.9, 126.8, 126.41, 126.38, 111.47,
111.45, 109.1, 108.6, 59.7, 58.3, 56.2, 56.1, 56.02, 55.96,
51.5, 36.5, 29.1; IR (neat) v: 3525, 3278, 2926, 1664,
1610, 1516, 1258, 1141, 1105, 1022, 850 cm '; HRMS-
APCI caled for CyHaNOs [M+H'] 356.1856, found
356.1853.

3.2.6 (S)-(+)-Laudanosine (2)#9 & &

ERSRYP RZEAMHT, BUEY 9 32 mg,
0.093 mmol, 1.0 equiv.)#&T 3.1 mL FEEH, IR E5
BN 37%I F S K 5 R (18.5 pL, 0.246 mmol, 2.65
equiv.). IR 35 min J5, FRIRZE 0 CHINABIE LAY
(10.6 mg, 0.280 mmol, 3.0 equiv.), FFHiL 2 FI4kEL &
R 130 min. [ 59800 2558 FREE, PR\ VR AR R SN
TR KN, S e 2R (S mL X 3), A HLAH FH A0
SN TR %, TR BREREN T4, PR e 46 19 26
PR, PR G I T 2 AR (A B R, 1
V=30 : 1, WENHFIMANTRES LN 0.5%0 =287
BAifb 58] [ A E AR 2 (25.6 mg), FEFRN T7%. [al +
36.3 (¢ 0.6, CHCL); m.p. 108~113 C (lit.' 88~
89 ‘C); 'H NMR (400 MHz, CDCls) 8: 6.76 (d, J=8.1 Hz,
1H), 6.63 (dd, J=8.2, 2.0 Hz, 1H), 6.60 (d, J/=1.9 Hz,
1H), 6.56 (s, 1H), 6.05 (s, 1H), 3.84 (s, 3H), 3.83 (s, 3H),
3.78 (s, 3H), 3.74~3.68 (m, 1H), 3.57 (s, 3H), 3.23~3.12
(m, 2H), 2.89~2.73 (m, 3H), 2.65~2.56 (m, 1H), 2.55 (s,
3H); '3C NMR (100 MHz, CDCls) 0: 148.8, 147.6, 147.5,
146.6, 132.5, 129.1, 126.0, 122.0, 113.2, 111.4, 111.3,
111.2, 65.0, 56.1, 56.0, 55.9, 55.7, 47.1, 42.7, 41.0, 25.5;
IR (neat) v: 3639, 3165, 2932, 1592, 1513, 1259, 1140,
1025, 862 cm™ '; HRMS-APCI calcd for CyHpsNOy [M+
H"]358.2013, found 358.2008.

4 Bh# 8L (Supporting Information) {547 1~5. 8 Al

9 ) "TH NMR Fl 3C NMR 3. IXEepppla] UG ok A
F1 35 (http://sioc-journal.cn/) L. F %%,
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