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714, R2E 3|=FA(hydroxy), 3=SAIZ A" C1-62Z(alkyl), g T vx3dE C1-C6LA
(alkoxy), EZ7l(halogen), X3 TE n|xdd C1-6LZ, X3 == w8k (2-C64Ad (alkenyl), =3+
T 1 x8E 2-C6¥97]d(alkynyl), X3+ E+= v X3te C3-C6A1ZF 2L (cycloalkyl), X3 = nxgd
C1-C6¥7t- (alkanoyl), X8 Hi= w|x]gke C6-C2001E (aryl), A3 &= v XgE WA (benzyl), oFr]xAik
T N-H35E ofu|x=2F, -(CO)R9O|IL; R27} 23 == nx3E C1-C6¢Z, X3 == u 3" C1-C6YA],
gk e v gy 2-C62Ald, Xg £E v (2-627]d & X3k = v X3y (3-(6AEF2YAd
B, A7 AgE AR R e COORm%_‘ 2 9low; R27F X8 T e C1-0627he, X3 &=
v " AEE 6-C2001, A& E&= mx&E Wdd A9, V] XFgE X&r])= 162, T2, C1-06%
FAIZEY AYE Fola; o7]A, RI= A ¥ e WX EE C1-06%Z, A3 E= mX|EE C2- ceolﬂlé 2]
o == w3 g5 (6-C200FH o)l AY T+ Elo}ZEU(thiazoly), I =&Y

C2-C6¥71d, A% == H|A
(Pyrazolyl), olv|t}Zd(imidazolyl), Elold(thienyl), FE(furyl), IZIdL(pyrrolidinyl), 34
(pyridyl) 245 Aelgl e 2o}l (heteroaryl)e]al; Ry7F X3+ T= n| X 3% C1-C6¥4Z, X3 = n|xg%

C2-C6d7d, A& = vRIghd C2-C6271dd 4, 47 Agd A&rl= 7h=5d(carboxyl), A& &
]

g C6-C200 ol AW s ElolEd, S, ojvuEd, Elod, FH, JEddd, dAdEdeiyg A
g sEzol-olar, Ry7F A%k E= WA gk (6-C200HE D A, 4] AgE A= -6, 2=

T C1-C6Y=A10lH; R H, (6-C2027, X3 T+= wx|sky C1-C6¥47, C2-C6YAd T+ (2-C6¥7]d9]

=1
5 R7E obvaedt Hi N-REE opvnabel A5, 7] oblwmibe DY, LY Ei dAvAY 5 glen;

, C2-C671d, =, COORy;, CONRpsRize] 1L

d
o714, RpE H, X3 TE mxsked C1-0624Z, C2-C62Ad, C2-C6271d, 28 = nxdd C6-C200+H,
gk i v xsky widola; Rk X3 T v X skE (6-C2001H, X e uxsy wEdd As-, A A
ot X 37)= C1-C6¢, =7 Hx Cl-C6YFAlolaL; Ry7b A3 v w3k C1-C6ddd A5

=
sty X3l7)= FRFAIH; Ry, ReE 44 S@Fow |, A3 wx vy -6 A ERH Ada5 Ay

<
= olg2 HdadAtet @ ofAlEH(azetidine), ¥=eH(pyrrolidine), I #H2k1d(Piperazinyl), =E&ed
(morpholinyl)& A3taL, Ry, Ei Rppol X3 T mX|3d (1642 F%, A7 x3d 37| d=4
o]1;
Ri, Rs, Re, Ry, Rexz 212F A0 R s|=dl, s|=5A], s|lesA2 Akd C1-0697, dRAow X B
JX%E C1-C62Z, drer X LT nAdE C1-62FA, Tz, (3-6AF2d, grdoes A3
T v A3 C2-C6Y¢AId = A](alkenyloxy), &2A o= ‘]L T nx3E (3-C697)9d2A](alkynyloxy), X
g T v X EE WE %A (benzyloxy), A% E "85 C6-C200F, RuC00-, RisRigN-°]3L; Ry, Rs, Rs, Rs
EE Rl A = vXSE fASA ol AY A& == v XSE (6-C2001EY AS, A7) AFE A=
Cl1-C67, &2 L= C1-6LFAjola; o714, Rys H, Aoz X3 L= nx3d C1-6¢Zo]aL;
Ri5, Rige 22 50202 0, A8 £ nxgy (1-06%72, X3 w£= vxgkd 2-C627Ad, 2% T 1
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H (2-627] éiTEi EMLP & o5 At A okAEd, FEHd, dHAd,
& T A gE C1-C6¢7, X i mXghE 2-C6¢Ad, g T n|
218k C2-C6%71d Y A5, 471 gk A27]= C1-06%4, T H= C1-C693A o] 3L

Rigt Ro= A&HEAY = vX & 5-7¢ ez E 7 AT = dar, A7) Agkd A8]= dRAlol

SEHE Agd ] WA 3709 suzdxs £3ska;

Rs, Rs, Ry, ReZF9 29l9] QAHE Frlo o= Ao Ay i nxad 579 se2ues o7 34
g 5 oglar, Y] A3k Ae)E 222, B R0 X% EiE uxdhE (1-0627, (2-64Ad T
C2-C671dolar; A7) sl Zag= N, 0, SE5E A== 17] ulx 379 sHz 942 Tgsv; 1gx

AT, ol AL o4 ) ; = 387k
357 e 19, AdaskE ) sk

A7 2

A1l hefA

Ri= H, drzom X3 e nxghe C1-6%¢7, drpow X3 = v x3he Cl-C6UFA], d=5FA], 3
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H
C1-C6dd, gdamAlor 23 = n23d C1-C6LFAolH; R= H, A7 X3 wE wxsd

C
6, gdzA0= X3 E= nx3FE C1-C6LEA, 32X, | E=2AZ X389 C1-6¥ZolH; RS H, &
[e]

2AoR A& e AgE (1062, FRAor X9 e wAghy C1-6L=A], =52 T 5E54
2 AFE C1-6%Zolal; R H, S=ZA], J=BA2 (&d (1-0697, FRAeR A3 £ vxdd
Cl-C6d=A, FRaoz A = vAFE (1-0697 EE Talo|n;
L=, RSt R Cl-C62Z = A& e vxghd 5-79 dezaes 3 34T & da, A7 dezags
N, 0, Sz Aee U WA 2749 sezdas ek
RSt Rz SFQ2, 28 B HERE A% == nA8d 579 sdzuds 4 Idst, 7] sz
7= N, 0 RS o N WA 2709 sHedAE £ehs AS 5Hor g dxpsl=arilx(a, gl
Al SAEA B EE, e o9 et o 58

SRR, o)) ALY ol AAl, FRYA oY
Fed w7 mE 719, A450E 9 Su5E

7% 3
A2 elA,
R H, C1-C6 Cl1-C6LFA], BE=FA], BEFAR X3E C1-627 Fi= WA A oa; R 3| EFA,

&4,
SEFAIZ A3 C1-C6¥Z, C1-06¢Z, C1-C6&=A], &2, Ry H &
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06, C1-064=AjolH; Ry H, C1-C6¥Z, Cl-C6YFA] = Sz 7lo]aL;
B =FEA], FEEAR XFHE C1-69FolH; R H, Cl-0627, Cl-C6YFA, I =FHA], Ex AR 3

gl Cl-C6%Aolal; Re= H, S|=FA], s|l=5A12 A|ghd C1-C692, C1-C6%=A]
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Ri9} R C1-C6YZ = A8 T n X8t 59 = 69 dH=zaglola
g 17 WA 2719 SHZdAE 3y,
=

, A7) ddEZael= N, 0, SERE A

Reot R Z2F 02, 88 T HEROT X3 T mx3y 59 = 649 dEHEagola, A7 seH=za
= N, 0 2 SEREH A8d U] WA 2719 FHZAAE L 1S EAFR e dAR|=Egdx
[a,g] AUFRIEZE, oo AL o|ddA], FEYA ol d&dA, SAnAl 2 2 &3FF, g3 o] ofgyo
2 387t Fr B 77149, 2AgsE 2 SsEE.

AT 4

A|3&el oA,

A7) APl E2 YWl R a, gl USRS, o9 ALAd ol dAA, FEdA o AAA, HFAvAE olst FAA
Q SEEREH dYye e EHoE e IS ERZuulX[a, gl AURISRHE, o]e] AL o] dAA, HF
ER9A ol dHA, HAWA 2 1 £, g ol9 FHo= 38Ut FU] e §UYE, 2ATs=E
2 8| s I
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O DC037081
DC037079
CO
o N
ol
OH
DC037082 DC037083
AT 5
Eoq 84 2 5-3=EEAEHENY A9 THE MNAAEATS AFee FES AT AAAM Al
gol] w2 A =R UMl F[a, gl FAURSIFE, o9 AL o)A, FEYA o)ddA, FAMA E 1 &
e, Tga ol ofstH o7 8l ES FU] e §U1Y, 2AgsE 2 SvseiEe 8%
T3 6
A|5&kel Qloj A,
A7 AAAFTAZL 971EY, GAEES, dET5H B AF5U A4S EJo2 3 §5.
ATE 7
R1-R49} R8S] Aeolx= A7|9} & u}, R5¢; R67F ZbzF d=zAlo=w X3 v mx3ky (1-(6L=A], 23 E=
X gE WA S Ao, R77F Sl=2AY A9, wE Ro/b dRACR X3 ke uXdd (1-C6LFA, XF
TE X EE wdSAela, R67F S| =EA], RV =ERAY A, HEEFE2 okt Y] SdgESs
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Azsta; YA shtES RESFELY wef Alxsty; of7A], 7] A FE X 3r]= Cl-C6dd, d=E7 EE
C1-C6&FAlo] 2z,
HeFEL

Ry

=
R’ﬁ
R?

Alekat wrS A a A acetic acid), UEZWEH(nitromethane), 24+ <X ¥ (ammonium acetate), 80C; b
a3t dFulEalELithiun aluninum hydride), < HEZ3] =23+ (anhydrous tetrahydrofuran), -7
c XEAF 9P F(ammonium formate), ¥ W EFE(anhydrous methanol), Zetg 7H2(Palladium Carbon), <4

A, AL; d 1-9€-3-gugdz2Holn )72 1 r]o]u] = (1-ethyl-3(3-dimethylpropylamine)carbodiimide),
F gE 229 e (anhydrous dichloromethane), EZ|o|€oll(Triethylamine), A2; e AA7|A RE, ¥~
XY FA] EglEZgko] = (Phosphorus oxytrichloride), ¢FA|EUE™ (acetonitrile), 37F; f vl Noyori,
N N-TH D E Folr = (N, N-dimethyl  formamide), EgNEolRl/XE2FA T F43 BALUER(sodium
borohydride); g ¥ Hld]=(aldehyde), *HdZ7;

slstE2a0] Az 10 mmole] V1A & Al W xalel] §3iA17]a, 1.2-2.09%9 24 2SS Hr7ksid, A
Lo, A7 BFE 5-109Fe YEZWES A7sm, 80T $%(oil bath)oll &7 1047 ¥F-SA7]H
WSS Ao &7 WZHA7IH, dige] nA7F AEF=d o]& oH3ste] 2a8 daL;

sheE3as] Az 20mmole] Fast dFEHES AGHY 7 HEHS =25l deA7|a, Yazd
AN &, FF HEH =23 Exs YERSRE(2a)&ds dds] Aristy, A7kgdss, pkgds
frael &7 3AZF BRAI7Ia, A7 AN F, A" 25 dHE] Hrtelal o ety g &AE
Ao} LA EHF(Anhydrous Sodium Sulfate) 0.2 A%, Z=LARAA S dFH ] 33dE3aS dar;

shgHEball Alx: 10 mol®] 71H(4da)S Ao T4 wgZo] &aiAl7]aL, 1.5-3.09Fe] T4
A7rety], wnksteE Agete] 109& 2w 7HES HIteke sAldl FAVIAE ZISieta, Aol g
Al &, FEF 7HES AqHstal, §98 STEARAA A H Y EXbaE don;

31t E6a0] AR AL ]/‘1 714d3a E& 5a9F R5, R6, R7, R8ZE |3+d w|dolA EAk(phenylacetic acid)S
1-og-3(3-trgZ2goln )72 H]oln= £ Egdgolyl T4 tZFEade st kA7)
i, ARutEIH I ] o3 L%% BAANZIAY " gAER Xﬂﬁxé Al A

o2
td
o o
tlo o

ol
o
£

shgha7al] Az AAa7A RESACAA, 7| H6as EAFH A SA] EgFRelo| =] AESloA, oMEYE
—[E'r

shatEsas) Az 523 2
5 N-tlH] g

Z1) Noyori, N,
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OH
1‘Ia 12a
OH
aR %H R
f&[ Uj{ J,\[J Ayl
- & R ™% TOR
163
5 R
Ohc Fae Eo? i
| N O o MH _OAc
h H;\sz_ H | OR i H(’ﬁV pal - on
—_— - OR -
o S
Ri = Rﬂ/ V&"H\DR | I | i
R~ “OR: R IR,
17a iBa : oa

R Y =
: | S-ORs |
T Re OH
R OR R = Ry 32
20a 2a

o714, R9 &= C1-C6¥%Z

dolal, RS &= Frlor 3 E= v C1-06¢7, A3 E= v FE Wde]
o, R = dRAow x5 EE—E X g C1-C6%7, X3 E= vX3d Widd vl of7|A, A7) A$H A
7] C1-697, @2 T C1-C6L Al o] at;
HESAIFT 270 a AL, 24, AAEE; b st /A st A oF, &u, §7197/F197]5 ¢ T B T
ol2S Il Zv), AAHEA, B, WEL290T-150C, pHAI1-3; d #ldEAF(Phenylboronic acid), &%
dl(toluene), IetEELH 3] =(Paraformaldehyde), e &1, dAspAf/AMAIAF, FIIG7/F71E7]; f
HE=RSL A[oF; g Aolx ahte] HAxpao] ]%712 i%LO}—E ' dolgoldl (phenylethylamine), <€ <aE

(ethyl alcohol), $H; h &wl, obAl”s} Aok, F7]A7]//71917]; 1 &, AL ] F438F FAUER, Al
ol F43  EAYUEFH(sodium  cyanoborohydride) I oA EA] FA3  BAYUEH(sodium
acetoxyborohydride)/ZviNoyori, N,N-tjdgdll=o}n|=(N N-dimethylbenzamide), EZ]oldolql X &2k k &
u, F71E7] 1 &, RS A, §71971/57197] n B, 94, AEesE&/BC13, tERZHE

(dichloromethane);

=

sFerE10a0] Al SeFE1bol MABES D22 A7), w2 1243l g EHo], AhE10as
3] .

al;

stetE11a0] Az &ujdA, FFE10a2t GAsAF e WAS A S, F7197]/5719719 ZHgsfell A st
FEllaE 93; 7] &l wEE(nethanol), AEUETE, ofAE(acetone), N N-tHEEFolu= tud
A Zlol = (Dimethyl sulfoxide), EﬂEE}O]‘:E'Er?}("fetrahydrofuran) tE2 29 e, g2zgve
(Chloroform), ©2AM(dioxane) L ZHE Aduw; Aby] LAz ke r]w|el A o] E(Dimethylsulfate),

=3l ek(iodomethane), vUlolzZWeh(diazomethane), ETZSFo 2wt A ¥d|o]E(trifluoromethanesulfonat
e)olar; A7) HAZA ke A=Al 47 YEZ(nitro), dEACE X3ty wlAFZT}lo]=(benzyl chloride)
= W@ B R2nto]=(Benzyl bromide)ol™; A7) F7147|E FASUEH(sodium hydroxide), FAMERAE
(potassium hydroxide), F2F3}A|% (cesium hydroxide), $°2F3}ubE (Barium Hydroxide), =2~3}Z-& (Potassium
Hydride), A3 EF(Sodium Hydride), YEF t-FFA]= (Sodium t-butoxide), Z-F t-FHAlO=
(Potassium t-butoxide), ®HFZ-F(potassium carbonate), ®HFEF (Sodium carbonate) % b4 (calcium
carbonate) S 2K AEE 1, A7) F7]97]|= Egddopyl, tolAXZAo "ol (Diisopropylethylamine),
2l d(pyridine), N,N-t]jrldold (N, N-dimethylaniline), N,N-tJW€]2]d(N N-dimethyl pyridine) =4
B A

I

5l3tE12a9] A XZ: 47| WkSo AlEE = FHule 32ks(Copper sulfate), 2F3s(Copper oxide), &%, ¢
% (copper chloride), B.-E3}%(copper bromide), 22=3}%5(Copper iodide), ¥AF&(copper carbonate),
AAiks(copper nitrate), F°4F8ls(copper hydroxide) & F¢ 37MA e F7hx]olal; W& MU EF,

i°.Li°,L

_12_
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Akt E,  FAksAlE, FAbsEr(calcium hydroxide),  FARSHME Ev FARSHMAGEE
(quaternaryammoniumhydroxide) ¥} 72 @A7|AZ7AS A AP=H; Wb W= A wlo] 32y} HZZZANA <
dE dert §la, ¥ 90TC~150To|H; whg § Whg-E3tE o] pHAE 1-37b4] sk 83HE12as
= T AL

31HE13a2] AZ: 2.0-3.09FH9 dHdBat, EFAS 1AZF FFA7]2, FHEELUE =, EFAS 100T
Al 46X 7 W ATA, ElE SEAXAITIAL, FEHA A WA, HEREWEoR FE5ka, 4t
UYEFow Hxsy, &g Sz, odEolulZ(ethyl ether)ollX 3AI7F wwkek & ofFslo] &
13aE dom;

stet=14a] Az &ufolA, sH3=13a9t GAsAF, ofAlEst AloF, s WA AIFS {7197/ 571979
zhgstell A REEAIA SEldas @3 7] Sule HEE, dEgRE, ofE, NN-UHEXZ =, Y
M Zxlole | HEHIERZFY, UFEde, FEIEIE D rLogRy Addn; Ay ddsia ke
gugAdyolE, o =3tvet tolzret, Eg|ZFo 2t AXyo|Eola; 47| oldE3} Alefe d3lolA
Y (Acetyl Chloride), ¥FZAt(acetic anhydride), @&z (benzoyl chloride), EFEFLE oAEA F
4% (Trifluoroacetic anhydride)o]™; 47| MlAsA|Fe &d=A], 44, HERZ 2oz x3d MAF=
gholE e flgHZuto]lEola; A7) #7197 FASIMESR, FskdE, FsiAle, Fatsiatbg, s4s)
ZE, FARIUER, YEF t-F5AE | ZF t-F5AE | @bEE, HRIVER 9 e o Ry
AR, 7] F71975 Ededdelyl, tlojlaxzdddoelyl Fgd, N N-tidgoldd 8 N N-tjd e g
HogHy MeE L,

35HE 1500 A% SPEMa> UERS Aoke] zgalol ] AspitE15a ;
AREE 1035~12A]%Fe] L %71 UERS} Aok et date] E3H8, Ak, iy
3} 94 r=

ANAFEI FEALY] S35, oAU EH(sodium nitrite) ¥ 3

8321622 AZ: 10mmole] 15a 2 & F3ets ddodotnls
Aeke] dedmZe]l Hriste], FFAZIL S AW, UYLz SE FTAATIAL, A= (crude
product)S AAAEuolA AAHANZIH; F7] AAALule= d"EolAEH O] E(ethyl acetate), n-FAiH(n-
hexane), WAl (benzene), EFl, AFolelZ(Petroleum ether), €Lz E o]AZ 22 (Isopropanol),
g, F22¥ 5, yvedllAl(dimethylbenzene) & 258 Melg 3k7}x] L= F7lXo]aL;

3t=17a] AlZx: 6 mmol3FE16aS 20 mLo] Evfol &3iA171aL 9 mmol®] F71A71/F71971& H7kste], 0T
olA 9 mmol®] ofMEZ} Aoks %ﬂﬁfﬂ A7vetar, Aol &A 1ATF A&t wgA7IaL, S5 H7behH, o
SEIdgoz AW FE3ha, X3P Y HEEadess AHs, SMHhEFes dxstil, S8z
A, 17as Q3L; A7) obMEst Aeke T2t dslolid, EFEFORE ofEA F4E, EFIFRRE o}
M EAF 4L (Tricloroacetic anhydride), WEEFZE zL_E'UﬂO]E(Methyl chloroformate), AEEZZEEH 0]
E(ethyl chloroformate)o]l™; 7] §71971> Egodolnl, toliaxzzdodoldl | Igd, N N-T]u|go}d

, NN-tugagidoela; 7] #7197 bt E, S EE, s AYUES(SodiumBicarbonate), THAF

2
4/27Z-F (Potassium bicarbonate), FAFJUEE, F2taZ-FolH;

>

o
—1>“
HU

S3tE18a2] A& 5 mmole] $3=E17aS §vlo &aA7], FE wi7A] 7rgsh, dgdol 30 mmold] F
A S HArtstn, wrEI2elE 29 (TLC, Thin Layer Chromatography)oﬂ <] &) 1%%‘3% AEsta, &
SlE SEA7IY, ZIERIFAUERCR W3S FIA7|a, HEREYueR AW FEs, S E
=

F ,

SHARAA, AAE AXNA & A o S sk, 0471/\1 A7) Emle 540 of
AEVEZ, FEER, dAoclxn, A7) ZFIAE A3} (Phosphorus oxychloride), SA|HE3}91

(Phosphorous oxybromide), 24F3}o]<l(diphosphorus pentaoxide)©]™;

o

stetE19a8] Az Ariek o] vbgstol 2 (imine)sbeh=18acl 3oiA, F+ENN-UWE L Foln| =5 &

=
H

ahar, NoyoriZmhg Abgetel, Edddobulst £EMEAG M, MhFBAL AWste] 7124 obullgag
3 g el WA, AT TAZ-12AN] I, WEART EHUNFRUEF FEN0E WSS
Zopae, oldopiElo|ER FEehn, FAVEFOR AxSAL EE FA8 FAUEF, Aohw fis)
FAVEF EE opAEA Fhot FAIEFS Aol 172802 APt

382028 A2 3 mol®] FHFE10ae §vhol §AANT, 37 GO F/GNE Hohste], AeolA 34
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B ourgstn, e AW AE, wAk NEsed, ol of% R Azste] ZEBaE 95, 7] ]
e FASUER, FAHADE, SAHAE B GARFeln, 4] St dqdQme, e, NNt
YEFohu|= Fo| shist o EFEeln;

shet=

E]‘%}J(Rlng Closure)° Addste] AE21as FE, 74, A7l TERAS} Ak st ‘é(Thlonyl

chloride), El2dXZule]=(Thionyl bromide), 4td3}%1(phosphorus trichloride), 4tE.&3}21(phosphorus

tribromide), 2%%}%1(phosphorus pentachloride), 23-%3}<1(phosphorus pentabromide)©]al, 7] &=

UZz=de, HEHS =2 g, oEdes, FREXEH, A7 A4 242 F7197 £ F719719

vk, o714 A7) f71971E Egleldelwl, FEd, tolaxgdodoetloli, A7 —‘?7]“7]%

AMUEE, S AUESR, SRR, }QWE%, kst g,

;

stet=22a9] Az sFE21as ANEEIAE &I NS HIbete] BRFst
& ARgEte] A 2ollA EHFEle], RE HETE

18] w2 dAs|=z2oiilz(a, gl AHRIEEHE 2

0

BC13, &2 =1

& 5q02 s A

S5 8 11a0) AxoA, A7) Sl obAE, HEGSELFS, NN-UHEEEc o, 47 f7]97]E W
Agzdols, WAnaves, gorsue, W ¥ gadFoln;

813HE14a2] AzoNA, 7] &u= olAlE, HEZHS|=2FE, NN-tuELEoln o, 7] 4AsA ok
o3 Oueadso|Eoln A7| ofdEs} Aleke dslolAd, FgRAbolal, A7 F7|A7|E gk
Foly;

shiHE15as] Azol N, 7] UERS Aeke 2y A6 EgEel
SgE16as] Azel M, 47 AZA e BFA, g, YT Eolv];

17a9] AzoN, 47] olAEa Aoke R4z, Asfeladeln, 47 §7197)E Edddeln, 7
olaxasodotiols, 47 guje tEuade, esssase ddde, ERelo];

SFrE18a0] AlxA, 7] FRAE ELFHE S EgFRge|tola, 7] &rfe T oMEYEHC]
o

SFrE20a0] AzolA, 7] #7197 FAstGEFRaL, A7) Srls JdEeaE Ee dued 29 9
o]

Z

ot
%
i
Do
Do
o
o
2
BN
&
-
ut
1157
Ky
o
off
@
23
lo
fru
=
S
s
fol
N
it
iu?
AC)
EL
rir
=
tlo
|
oN,
O
HU
ol
rr
2

Boabgo okmslaly) sshx|miopd] #E Zloth, FAHoR, B we Fxrl Re s =zuwz
[a,g] AURASFE(T) © 2 F2A, oo Azxwy, GExAE, a2 v F&A9} 5-5 =2 A EJE
FeAe BEE NAAEAS B Ay, ANEGAZ EFEA HEE 5 IAAEARS Amste
k=S A 23 lojA el A7) FExAES & #I Aot

Hl 4 7] &
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[a,g] AREEE, olo] AL o4

2 387

pud

m
e
Jo
N
o2
iih)
ol
4>
Lo
-
W,
oo 9
2

SAl® Aghd C1-C62Z, A& == v A E Cl1-C6d=A], d=a, 28 == 7
H C2-CegAd, A3 = wXEE C2-C6¢7Id, A8 = wXghe C3-
, A B "13?}% C —C6%}7}i%l, A8k L= w A gE C6-C200kE, A|§ E= vk WA,

A7, g T A e 6-C2004, A& = vxSd WAdd A9, A
A, Cl-CeLd=A = 5-E dee Aolar;

d 7S, A7) AgkE A @)= (10627, FRA Ei= C1-6LFA o v;
C1-C624, C2-C64Ad H&= (2-C6%7]d el aL;

o= 7 stRAo R X3 wE v x3E C1-C6
, sk=7, COOR11, CONR12R13°] 0:1 714 R11E H, X8 T+ v)x34d Cl-
, X8 = X8k C6-C2001H, X3k = wx|sky wldo]an;
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[0029]

[0030]
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[0032]
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R117F A8k B= v A 8He C6-C200Hd, A3 H= vAge ddd 49, 47 Adkd 287 -t624, &
27 EE C1-C6YFA o] aL;

R117} X3 F== A3k C1-624d A5, A7) Xk A87|s F27lo|n; R12, RI13E 717 S¢xo=
H, X3 =& 235 C(1-6L A =RE HE“E] A, F2 ol52 Aadxst 3 okAlEd, JEgd, dH¢
Ad, mEdS JAsta, R12 £E R3] A& T vxdd C1-6¢2Y 45, A7 A% A= gz
Ze]ar;

R1, R5, R6, R7, R8= A2 Sgixor =zl s=iA], s|=sA=2 A8d Cl1-694d, g=les A =
= " AgE C1-0647, Rz X3 EE v XFE C1-C6¢=A, T2, (3-6AE2=2LZ, TR A
g wE mAEE C2-06EALEA, TR A& EE vAFE (3-C6L7E5A], A& EE A SE Wl
2], g = e 6-C200H, R14C00-, R15R16N-©]ar; R1, R5, R6, R7HE R8o] A3 Hi= mx|skd
HAZA ] AY X8 = n X3k 6-C200HH Y A5, 7] X3k X337 C1-06¢7, T2 E= (1-06%
FAlelar; o714, Rl4= H, 2702 X3 w= 23y C1-06%Zo]aL; R15, R16% 247 SHA SR H, A
3 = w3y (1-0627, X3 EE uXshE 2-C6¢Ad, X3 EE v FE (2-6L7| R HelH
A, 5& o]5L AadAet 9 oAEd, VEYd, AdHAd, REIS FA4ska, RI5 £ R160] A
g m A ekE -6 ilf& T X ghE C2-06%AId, ﬂi& T nHskE C2-06%7)do] A%, A

R19F R2E= AR AY £ vASE 5-7¢ Sz s 4 AT 5 gla, 7] Add A87)= d2Ale]
Ad, gz A3 T wXeE C1-0697, C2-C6¢Ad £ (2-C6271deln; A7) seElZag= N, 0
Sz deE 170 WA 371 el zdaE EekaL;

R5, R6, R7, R8F9] dele] IAH= T AEr|= AFHAY £= v 5-79 sHzgs 34 34
& 4 qa, ”71 A% A2 R, mE drilor X3 e vAdkE C1-069, 2-C6¢Ad =
C2-C6d7IdeolaL; A7) slelzael= N, 0, S=7H Adgs= Ul WA 3709 dHzdxs 23tebal; a8
AN (DEEHE T 71Eeadate] Fes RE £ SPoltt

ulgAsAE, 9714, RlE H, g2dc2 X3 e nxgy (1647, dzdez X3 w£E vx3H Cl-
CoLFAl, BE=FA, SEFAR Xgd C1-C6¢Z &= 2oz 3 £ nx3y W@ SA]o]al; R2+= 3
SE2A], ESAR A (1-6¢7, g2z X E nXgd C(1-0647, 2oz X3 T 1
gy C1-C6LFA], dzzlolw; R3: H o] AY, drdos X§ T nx3kE C1-C62Zo|ar; R4 H, =7
o7 X% wE nAdYE (1647, FrAow X3 wE nAdE C1-C6LFA ol R5E H, dRAow X
3 e vx3E C1-C6d, 2R X3 EE v X3 Cl-C6YFA] e d=2le|a; R6S H, 2o
2 X3 e vx3E (1-6¢7, dzAecz X3 e nxdE C1-C6LFA], =sA], J=SAZ X3e
C1-C6¥&Zoly; R7S 1, Ao X3 = vxgE C1-C6¢Z, Aoz 2% T v X3y C1-C6L=

5 B EZAR XFH Cl- C6°1ZJ_°]1 R8E H, 3|=2x], 3|=EAE X33 C1-6¢47, &=2

EE RIS R2 & (16U 2 X3 = ux3y 5-7¢ dHzng S 34 4T 5 3, 4] ez
EN, 0, S25H Adeud U WA 29 ez dAs 238

R6S}F R7= SF02, S22 EF BHE2HE X3 & vX3E 5-7¢Y sHZ38E 7 dA4dstar, 7] s
2a71E N, 02 S T Ul UX 2709 slezdAEs £t

o5 vldsAE, R1E H, C1-062Z, C1-C6LA], 3|==A], =22 239 (1-0627 = wld

33 R2E BEZA], FEEAR X3hE (1-0627, (1-0627, C1-C6L2A], szleln; R3:= H i C1-062

Zlo]al; RAE H, C1-C6247, C1-C6L=Ajoln]; R5E H, C1-06%7, C1-C6LA| i &z7lo]i; R6:= H, Cl-

C62H7, C1-C6LAl, 3B|==A], F=2Az xsd C1-62Zolm; R7: H, C1-C627, C1-C6LA],
A& 23k C1-C6%Z ol R8E H, B|=2A], =22 23y (1-0692, C1-C6L

Aolw; A7) &AL F, Br =& Clo]x

JESA, EE HE
Al, C1-C6¥Z =

R19‘r R2E Cl-C6¢Z = A8 ®= wAde 59 T 69 de=aelola, 7] deziels N, 0, S=5E 4
= 170 WR 29 seed } L33

R69} R7E ST 2, 22 i HERE X3 £ nx3d 59 £ 69 ddzEaugola, Ay =z
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© N, 0 2 SEREH Agd 7] A 2749 sEzdas 233

[0033] 71 A si A=, 2 @] dA|lE2glR]a, gl AURHEEE, o9 AL oA, FadA ol EA,
gAm A= o]t SFERHE AUH),
o _O
g N O N =
~o ~o - N
- o]
™~
JJ ® o
o o” 5, O
o_ | o o
b = DC037003
DC037001 DC037002
O 0
~o - ~o N
O\
o/
O\
DC037004 DC037006
; A
Q N N
|
X J
0 7
/O | O\
DC037007 DC037009
_O
L
7
o\
DC037012
DC037010
o 0 E
< O N <O N
0
<48 e
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\O & |
~
DC037013
DCO037014
DC037015
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> oWy -
N

N
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oo

| ~o N
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0 ®
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DCO37016 DCO37017 DCO37018
O O o <0
~o N ~0 @ N o O N
.8 ¢ ¢
it 0 o
- O—J O
DC037020
DC037019 DC037021
ae X T
\0 N ~5 N o N
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o
o<
DCO37027
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T
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pee zj <an;
SEEN D <
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HO ‘ N
o\
o g
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8o . g
~ 0 ®
HO O N Ho N
O cl F
. ¢ J
0 0
o~{;F 5t b/
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I
HO N
Cl l e}
o~/
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OH_.0 OH_.0 OH_.0

DC037055 DC037056 DC037057

OH_O o_ !
DC037058 DC037059
HO O N HO

[¢)

I

DC037061 DC037062

DC037065 DC037066
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O 1 -~
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! e
o HO BnO'
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~ O ~
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oo
=
o)
7/

DC037070

DC037075

- 10 10
~ o N (o) N o N
o O.. o,
J o

OH O, o o
DCO37077 DCO37078

8o ne
HO N HO N
o\ O\
g o I

SN O\

~

DC037081
DC037079 DC037080

DC037082 DC037083
A7) sefstden Hestsd Bl EE 47190 & ANA(DE BAHE 3B A4, BEHis

A , Ak
Sy o BEoAke HAlg o EEA, ofA|EAR(acetic acid), EE32Ak(propionic acid), =2H2H(Oxalic
acid), TE3t] H(propanedioicacid), @A k(maleic acid), F4AH(tartaric acid), AF#Ak(malic acid), F
vl 2 A (fumaric acid), "EHd#E2H(methanesulfonic acid), T94H(citric acid), ol&Hd#E4(ethanesulfonic
acid), WA 3#E2H(benzenesulfonic acid), T4k, AAk(lactic acid), ot~ =ZEAM aspartic acid) v =
F2k(polyglutamic acid) 3 22 f7143 F4H dolAY, FASUES, FAstd®s, FAsZd =
FR Yol T3 2 AV|et I YEFD, ZFED, ZFY £ dEEYHIH.

=
T = h
(hydrobromic acid), R2E=3}F22H(Hydriodic acid), E3}AAH hydrofluoric acid), #AF, A= 9l

T ARA(DEEE 8 S Azl s Agstgls bt
drgo] glo] i dgHos Furbesit.

o]7]A, R1-R49} R8e] Aol Ao} & nl, R59} R67F 242F @27
b SA(E7] NgE A7)E C1-0627, TR EE (1062

A& = v EE C1-C6LFA], A3 E= 1A

[e]
=4 5 — sull s gl L UL
7] 01-0627, 2 EE C1-6LEA|Y)o|a, R67F S| =E2A], R77F s|l=2Ad A9, SR E2 wa}
AukA(DF} e (S5 E FAAA 33ELS D037051, DC037052, DC037073, DCO37074, DCO37081, DC0O37082
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]
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9 DC03708391) & AFS T YA AiA(DIFEL wreEle] g Azd.

Rs

FHL, P71, A2 d 1—01]%—3(3—11]“1]%‘3&%0}@)7}@1;]o]

¢ ZEA ¢ , 5 e, ZeE

ne 2 uIZEave Edodoldl AL o AAV|A HE, TAZHA A EEREe|n oEYUE
4, #5F; { Fvl(Noyori), N N-tJHE ¥ Eoln|= Eglodolql/ XA T $£43 FAUYEF; ¢ dH3l=,
Az

shetE2all Al 10 mmole] 7] (la, &3} oo]Ab 3jAbel M o) & AEake] Wikl efA7]aL, 1.2-2.0
gkl 2 GRES AUte, A2elA, A7) EFE 5103 %] ‘4 2vehs Hrlekar, 80T fx(oil
bath)ell &7 10A17F WEAI7H, whg-olS Ao £ WZAZIH, digFe] wA7E AEHed o5 of st
2a5 AA.

s}gtE3ac] Alx: 20mmole] ¢35t GFEvEAFES ATE T HEHAS| =2Fd] AFA7a, Yzl b
AAZL F-, F4 HESS|ERFe] Bist UERSGE(20)8NE WA Hriets, AriegEs, wkeds
ol &7 A FFAZIAL, A7 WA F, dARe] =5 e Hrbstal ofdste] w2 &
Ao}, FFIFAMUEFOR 1z, TLARAA 2dFH 9 s4E3as U

3lat 530 A Z: 10 mmolQ] 712 (da, AavtA =g X sAtol| A FujE) S Aeke] 4wk L31A]7] 1,
1.5-3.09%] TR GRFS Whsks, waste sl 1062eH RS e SA £a/1AE 7]
oetir, AeoA Weate] Mo AUl . BEE ARG olTbad, L9O ZwAZAA 0olFHe] ZA5.Z
At

BHete6ac] Az AolM, 712H3a = 5a9} R5, R6, R7, R8Z X|3hel F ol EALS 1-o|8-3(3-tme s
GophEnrlolnE wi Eeddell, Yo vEReue asols FEweAsln, Azheoesol
od AES FANAG Y FmeR AAYAA SHFE6E AUE v, FEo] vluE o

SETa0) Az Aa7)A RERFAA, 7deae EaFs A EgErolme] FgaldA, ofMEYE
4& &uE st FRFoEN, FFETaS A vl 8ol Hud 1, JNLdHR He AAE A davt
glom g Fxzto] 7hdslal Hk-go] Al&ET)

ShgheE8ad] Az F8el wWEh, $adt FAUEFOR ehETas SUANA NS HESaE AW B
7 % Zvl(Noyori, J Am Chem. Soc. 1996, 118, 4916-4917), N,N-t]H@ZFolv = Egjego}
R/ EEE AREete] Rl S E Fell A FH 9] Sd=8as AU

shetE0all Az FHA ghE8ast ddls|ms A whgEte], BhehE9a, E R WSS
A

il

SERE
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WEEAoF 27 a AR, A, AAHEEF; b ShspAl/lAEs Ak, &, {17/ F197] ¢ T e S
olg ¥dtale =v), AVIAZEA, &, WHSLE90TC-150T, pHA1-3; d dALEAH, EFQ, xSy s =,
e &, G/ AN, {71U71/ 1G] f UERSE A g Hojx shute] dAwe] AdVE
Egete Jﬂ@ﬂ%o}‘ﬂ NELdTE, FFH; h &, olAES A, U197/ /7197]; 1 &, F3/A; ] F
23t BAYUER, Alole 43 SAUER £ oMHEA Fa3t BAUEE/SvNoyori, N,N-t]w gl =o}n]
=%, Egedelnl, X5 k &, F7Id7]; 1 &, F2as Ak, {71971/F 719715 o $F, SdAL
el 58 /BC13, tZZ=2uet,

1O ’ o
1~2A) Zhfjell %*éﬂ% uh, b= FAbelA GeliAdol wlad zpstar, FAelvh 3hdety, vl sk o7

g2 11a9 AZ: AFe Sulo]A

Wk, EEEo s A¥xyoE

o=, WlAHZulol= B e} WA
obAlE

, Bgr=10ast A R(AEE

T Ve A8 F ) &C»Jéﬂﬂéﬂﬂ%~§@ =3k
e, F71971/5F 719719 A&l dgE1laE dEv. A7) &

N-OHEEFoln =, fugdZ ol =, 2, T
o714 o ME, HEZS =2, NN-THEEZ o=l Flo] u}
Atttk A7) 71971 FASUMER, FaksdE, FAsAE, FAbsebE, A4S
t , Atol= | gk g, B ER 2 ehbdgo 2 R
71 Egoldolyl, tjolxxadodoelyl | FEd, NN-tHEerdd, N N-tH gy
v, o7)|A MidERee|=, WABZulel= @ oEguE WEMmcE 9 ez

N

HEds s,

]
r«O
L
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jud)
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FEpA el Aol vl As; wge wEA] vloldzsh mEEAdA S48 Wast g, WELEE 90T
~150Colvl; 47] WEe MEA S SSA (phenolic hydroxy)E AZshe vhe EEHQ Wel v W F
WSEGEY pIAE 1-3744 2ASE wd 2% HPT12E 9L F 9a, AR HE JAE F8E
@ A5, d"olAEolE, n-db, WA, BR, AfolHz, dQetng, osmawte, vg, FRLEE,
gulEn Fo) WA EE T EFEUE Agsl AFAL AW 5 UE wh, oA, BF, o
g, AAE Agshe 2ol wherasit

3}3+E1329] A %: ¥ (Richard J. Spangler, Brian G. Beckmann, Jong Ho Kim. J. org. chem., 1977, 42,

2989-2996. Mark Cushman,Frederick W. Dekow. J. org. chem., 1979,44, 407-409.)& ZzZ3}o] A zZ3}y,

2.0-3.09%9 AdEA, EFdS 1A 371713, SEEgds|s, EFAE 100ToAA 46A17F JHEAIA,

SulE SEARA7|A, FE&AqNA 24 WA, TEEEHEgor FE3a, JAUEFOR AxsH,
1 =

T JJE GASAE), ohEs oK

I
= WA (5w, A
s

S L ERTROR olAEA REE 5, 4= =
ulo]= gl 71} WA k) S F71971/5F719719] #&3stell A REEAIA s3tEl4as AT 47 &uie W
e, AdEdTE, ofME, NN-tWExz o= fugddEAtol=, HEZs| =2 e, YRR, S22
X5 9 gSAitez Ry AUy E v, o714 ofMlE, HEHSIEZFE, NN-UuEXEor =Sl Ao] vgha
stth. A7) 717 FASVES, SR E, FASE, FAshtE, s8R E, FASVER, YEFR
t-F-5AlE | ZFE (-FEAol= | SR, BV ER 9 eHEEFo RN E AUy, AU /U197 E
goldoldl, tolazagdodoly] | Ed, NN-Tudeldd 2 NN-tHEIgd oz Ry dex= v, o
ZIA A EReole, dMidHR2utol= | g orsiHgl YHEaAddolE, BRbAE, dAstotAld, FFEAR Ao
uheh-2) & o}

3hetE15a] Az FFElae F4A0 UERS Aoke] A&-3lollA AsMiEl5as At W2 EE 025
CTol™, RESAIZES 10~12A]7bolt). 7] YERSE Aok w34k Aike] &3hE, A4, AW ERY 53
Aol T3t AAZEY F3te] £3tE, ofdAYUESE(sodium nitrite) ¥ w34 EFE £ A 54
Akl £ 5<l vk, 24 w4k E3HEQD Aol vieAeta, E3ndHle 58] AR gErh
3}3tE16a2] AlZ: Ed(Mark Cushman,Frederick W. Dekow. J. org. chem., 1979,44, 407-409.)& 3Z3}lo A
Z23t}. 10mmolfy15a 2 TUe FFe olvlS A dqaddI L Hrtste, FFAZI HE AU, &)
& SddAxA7a, ZAES A9e &ulE AMEste] AlAAAIITE, 4G L= odotAlElolE, n-EAk, Hl
A, 74, AFodHE, dEdzg, Aes = st

olaZaEgRe wE
1

A R, o4, BRA, dugud, U

<, SERIE, yvduslow R
&2l Aol

Hhga st

L

o], 0Tl 9 mmol®] ofAlEs} Aok s8] Hrlstal, Aol &7A 1AZF AlEste] WEA7]1L, E& 718
v, dEE2vgoR AW F&313, X AFTE IR ESS A, Y EFeR Axsta, F
LBAZAIA, 172 Do AAE AAXZ AF tSih-gS dsitt. 7] ol Aok Bz, dAslo}
AE, EZZFOR olAEMN BE EIFRR ofMEA F4E FEIZZRIYEUE, JqUIFZR2 I o]
E T F A2, A7 /771971, Edddetdl, Holaxzdo|dolwl, Y, NN-vddoldd, N N-t] 7]
dagd 5d 4 o, A7 Fr9rle, dEE, BRIV EE, AU ER, SRR, AV E
F, FASE 59 7 AT A7IA, A7) obAEs) Aok FexAl, dstolAlEl Beo] migAstar, A7)
71971 Egodoldl, Hd, tejazado|dolrll Ao nidAsty, A7) §vle HEZZWE, HE
g =2, dEdH=, EFd 5 Aol uighAsirt

35E18a9 A 5 mmol8HE17aS Ao At gl &7, {72 wirtA] 7rgsiy, kg
30 mmole] F3AE H7ista, w5 A 2vulE 1 I (TLC, Thin Layer Chromatography)ol 2]s] ¥
gith, g s SOA7AL, IR AUEROR WEAS FIA7|M, tEREWEgoR
S EFO R Axsta AAA i AH v REES HEsit. of7]A],
L
io3

al = 2]
= FF oHEUEL, FEFdd, WAl Solal, A7) FIAE FAGE], SABFE),
2l A= ES 2l 3

E

)
=)
I o

uh, o714, 7] F9A o] wpekAstal, A7) &=

[e]
U2l o] g seh,
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Wowbmo] ARl (g, gl AURSEE @ O FEAE B9 £84 2 5-3=SAEHE 849
o)t ofgAfolo A -8 g S et

weba, 2 oabgo) F3tES AAAZY Y, EdE “uvl £8AD1, D2 2 5-3|=EXEYEY £8A5-
HT1A, 5-HT2A¢} #HE 23S X853E FES ARE = Uv

EHe] 7l

T18 3gHEo] D2 Aol 3 Ve AT S FEHOR HAEZ Aot

E2a-2et 9BRI} ANFALAL Fa A=o] D03T063E Fol ¢ Fo| FABE-ADF AR,

g71e] AAelolq MR B ww da oAHez Auarh oled AAdE B wwe Aues] 949
A W, oW PHOE B WP B AL ok, A Fo BE shebulg % x Aol glof
A, aEe] AR Aejsta, mE A%e MEAZ )

A A 1:S-(-)-2-3| == A]-3,9, 12-EgHEA]-5,8,13, 13a-H E&} 5| = 2-6H-t Wl Z[a,g] A &= I (S-(-)-2-
hydroxy-3,9,12-trimethoxy-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037030)(R+-FE1o] u}
2 A =x)

1.1

EAN-4-H A2 A]- ¢ -Y E&Z2AE] @ (3-methoxy-4-benzyloxy- o —nitrostyrene) 2] A Z(3}gE2)

w
2,

& (org. Lett., 2008, 8(8), 1525-1528)2 FZx3lo] A xdt}, vpdALH S =(vanillic aldehyde) (&3} of
o|Ab Z|AbAlA FEiE) 2HE] A|FEE, A, WIZAR o]e] JEFAE BHEe $, BHEE updAgd s =9 Y
ERveLS 24 dRE F 2AxAGAA SRAIA SXAES AT T WA 8 75%; 83 117-118
C. 1H NMR (CDCI3): 1H NMR (CDC13, 300 MHz): § 5 (d, J =13.2Hz, 1 H), 7.51 (d, J = 13.2 Hz, 1
H), 7.42-7.32 (m, 5 H), 7.10 (dd, J =84 Hz, J =1.8Hz, 1 H), 7.02 (d, J = 1.8 Hz, 1 H), 6.92 (d, J
=84 Hz, 1H), 5.22 (s, 2 H), 3.92 (s, 3 H) ; ESI-MS m/z 251 [M+H] +.

1.2

3-| EA]-4-d A 2 A 7 o] & o} 91 (3-met hoxy-4-benzyloxy phenylamine)?] A|Z(33HE3)

Qa7 wsAeA, $a3 EUNEIEG.0 9% T4 HEdEERFatml)el AgAsn, e
2(22.5 @) & 3009 T 1Ea smmyael SN A7) Aol WA AAAE, Agn F, W)
2 frzol §710] 3AZ BRATIL, WHRF, DA AN, A Fas ATvEIE} FA

g %E ERE iﬂ%‘o}ﬂ, BAe oaed, ofds Axsha, FWHARAIG. & 85%. 1 NIR
(CDC13, 300 MHz): & 8.20 (br, 2 H), 7.46-7.33 (m, 5 H), 6.99 (d, J = 8.4, 1 H), 6.92 (d, J = 1.5, 1
H), 6.75 (dd, J = 8.4, J = 1.5, 1H), 5.06 (s, 2 H), 3.79 (s, 3H), 3.01 (t, 2 H), 2.85 (m, 2 H); ESI-
MS m/z 258 [MHH] +

1.3

N-(3 -HEA-4 -wl@d2A g dod)-2,5-t]H| EA]H Do} A| Eolu] =(N-(3" -methoxy-4’ -benzyloxy
phenylethyl)-2,5-dimethoxy phenylacetamide)®] A|Z(3}3E6)

2,5~ H EA | oA EAR(392 mg, Hzﬂﬂcﬂllﬁ:HH%%E#Fﬂgiiw%uomWH&ﬂﬂﬂﬂ
714 247} 5}e-E3(514 mg), EDCI(573 mg) R Egfol”olwl(433 ul)S H7hstel, AA7|A Baxzsted A it
Sots, ws A whggth wkkE S, 1 N9 g|dato® nkg oS ﬂﬁ@rﬂ%,gﬂ-%ﬁ$+ EF &
HoZ f{H71s oWl AFHstaL, HFHoR ;ﬂ“ﬁ T2 A, S EFeR Axsta, Tz

A7, ARvEDYYE T8k, 4AHE6S Ak, 1 MR (CDCI3): § 7.46-7.26 (m, 5H), 6.80-6.51
5H), 6.49 (d, J = 2.1, 1H), 5.83 (m, 1H), 5.14 (s, 20), 3.75 (s, 3H), 3.74(s, 3H), 3.73 (s, 3H),
3.65(s, 2H), 3.47-3.36(m, 2H), 3.64-3.59(m, 2H): ESI-MS m/z 436 [M+H] +
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1.4

1-(2" 5 -guEA)AA-6-v EA-7-H A2 A]-3 4-T] 3| =20 A F=H(1-(2" ,5 -dimethoxy)benzyl-6-
methoxy-7-benzyloxy-3,4-dihydroisoquinoline) ] Az (&3E7)

Ax7|A2 BR3E A, FFE6(435 mg)S 15mLe] FFoIAEUEH  LiA7|, A7) £
POCI3(546 nL)S #71ete], weE39S 30min &7, WZ4A 7|, A $FHA7, cdde o A=
o], o] yFEauEd RAFL, EIFEFLAUEFOR FIANA, AW FEon, AAFE FU14S

A A Feta, Hdx, FWAZAZIc. 1H NMR (CDC13): & 7.48-7.32 (m, 5H), 7.00 (s, 1H), 6.80-6.68(m,
4H), 6.6 (s, 1H), 3.99 (s, 2H), 3.82(s, 3H), 3.80(s, 3H), 3.70-3.60 (m, 5H), 2.65-2.60(m, 2H); ESI-MS
m/z 418 [M+H] +.

1.5

1-(2° )5 - EA)HEA-6-HEA-7-HZA2A]-1,2,3 4-HEGS| =20 AFAE=H(1-(2° |5 -
dimethoxy)benzyl-6-methoxy-7-benzyloxy-1,2,3,4-tetrahydroisoquinoline) ] A Z(3}3E8)

M2 Az 357418 mg)E tHE XS ol =(DMF, dimethyl formamide)(5 mL)ol]l &a|A|7)aL, of7]e] Z}z}
1%°] (R,R)-NoyoriZl], Egjodolwla} EEAEFE NS Hrtste], AL gk, whs A}y, whgas S,
AR AUYEF §902 W3S FoA7|a, oHolMHolER MW FE3H, APFE {710S ol
AlFstar, Az, sFAG. AAE AAA & A3 o S gl ESI-NS m/z 420 [MHH] +.

1.6

S-(=)-2-MAKA]-3,9,12-E 2| v 5 A]-5,8,13, 13a-H E 2} 8] = Z-6H-t] ¥l %[ a, g] 7] = 2] 21 (S-(-)-2-benzy l oxy-
3,9,12-trimethoxy-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(3}gE9)
313

H
O
Ll

E28(419 mg)¥} EEUUY 3 =(formaldehyde) &N, EEAS E3  wuksle], 90TA 2417 WHSA 71T},

%Ew~ﬂ$%-ﬁﬂ§ FTLA7IA, SRR AYEROR FAAE FIAT H, o dolAH o] E(ethyl
acetate) & AW FZ3lal, ¥IAAFE F71AS W AHst, A%, FUAREY, a2vfEdgg2 A
shcl; 1H NMR (CDC13): & 7.44-7.34 (m, 5H), 6.73 (s 1H), 6.70 (s, 1H), 6.66 (m, 2H), 5.14 (s, 2H),
4.19 (m, 1H), 3.78(s, 3H), 3.77(s, 3H), 3.76(s, 3H), 3.52-3.30(m, 3H), 3.21-3.12(m, 2H), 2.66-2.50(m,
3H); ESI-MS m/z 432 [M+H] +

S-(-)-2-3| =2 A]-3,9,12-E W EA]-5,8,13,13a-E| E} 8| =2 -6H-T] ¥l % [a, g] # &= 2] 21 (S-(-)-2-hydroxy-
3,9,12-trimethoxy-5,8,13,13a-tetrahydro-6H-dibenzol[a,g] quinolizine)(DC037030)¢] A%

SER8(300mg) S 5 nle] olGetmeo] GalAvm, wukshs AFstel FPAT alE Hobekel, 0TAIA 1.54
¢ USR F, wgel BUN AP, BEAA WA, AEE FUE FUAI 0, GRol R e
2 FAYIM, tEzaddon F4S oed FEeE, Syl el b % wAd FEev, X

JAEs-E gEE2YE ~£‘ﬂﬁ4i,ﬁ§ SHAXAA, AZvEDYIAZ ZGAAZT. 1 NMR (CDC13):
§ 6.90(s, 1H), 6.63 (s, 2H), 6.58 (s, 1H), 4.18-4.13 (m, 1H), 3.86 (s, 3H), 3.78(s, 3H), 3.77(s, 3H),
3.49-3.34 (m, 3H), 3.19-3.07(m, 2H), 2.67-2.49(m, 3H); ESI-MS m/z 342 [M+H] +

AAd2:(£)-2,3,10,11-HEZH EA]-5,8,13,13a-H E&S| =2-6H-t] M =2 [a,g] F =2 X ((£)-2,3,10,11-
tetramethoxy-5,8,13,13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037001)

Az A1 Zrk. 1H NMR (CDC13): & 6.73 (s, 1H), 6.67 (s, 1H), 6.61 (s, 1H), 6.57 (s,1H),
3.93 (m,1H), 3.89 (s, 3H), 3.87 (s, 3H), 3.86 (s,3H), 3.85 (s,3H), 3.75-3.59 (m, 2H), 3.28-3.12
(m,3H), 2.89-2.63(m, 3H); ESI-MS m/z 356 [M+H] +

A &3: AAE2:(£)-2,3,9,10,11-SNEFH EA]-5,8,13, 13a-H| E&} 3| = 2-6H-t] Ml % [a, g] H = A ((£)-
2,3,9,10,11-pentamethoxy-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037002)

Az S AAjel13 2k, 1H NMR (CDCI3): & 6.70 (s, 1H), 6.60 (s, 1H), 6.47 (s, 1H), 4.10 (m, 1H),
3.88 (s, 3H), 3.87 (s, 3H), 3.85 (s, 3H), 3.82 (s, 3H), 3.81(s, 3H), 3.55-3.42 (m, 2H), 3.25-3.12 (m,
3H), 2.85-2.78(m, 1H), 2.66-2.61(m, 2H); ESI-MS m/z 386 [M+H] +

AN ed:(+£)-2,3,9,12-H EgH|EA]-5,8,13,13a-H EZs| = 2-6H-t) M Z[a,g] A= D ((+)-2,3,9,12-
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tetramethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037003)

AzWEe AA)d 13 2ok 1H NMR (CDCL3): & 6.80 (s, 1H), 6.67 (s, 1H), 6.65 (s, 1H), 6.61 (s, 1H),
4.18 (m, 1H), 3.91 (s, 38H), 3.87 (s, 3H), 3.80 (s, 6H), 3.52-3.37 (m, 3H), 3.21-3.19 (m, 2H), 2.69-
2.62(m, 3H); ESI-MS m/z 356 [M+H] +.

AN 4)5:(8S,145)-2,3,10, 11-E| EtH| EA|-8-1|&-5, 8,13, 13a-H E&} 5] = 2-6H-T) ¥l % [a, g] 7 &= 2] A ((8S,149)-
2,3,10,11-tetramethoxy-8-methyl-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037004)

[0

1-(3, 4-gHEA)AA-6, 7-THEHIEA-1L, 2, 3,4-TUI|=R]AFHEUE6 mgH  oHNELHI =
(acetaldehyde)(10 mL) % ¥ EAH(15 mL)& 90Tl Al 2A17F HFSAI 71 A o] 2]of] | AA]d1o] w}E A ZHHo| 2
8 3}3EDC037004S Al =3k, 1H NMR (CDCI3): & 6.73 (s, 1H), 6.67 (s, 1H), 6.61 (s, 1H), 6.57 (s,
1H), 4.12-4.06 (m, 2H), 3.93 (s, 3H), 3.91 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3H), 3.75-3.62 (m, 2H),
3.28-3.14 (m, 2H), 2.89-2.68(m, 2H); ESI-MS m/z 370 [M+H] +.

A A 461 (8R,145)-2,3,10, 11-E| Eg}H| EA|-8-1| & -5,8,13, 13a-H E&} 8] = 2-6H-T) ¥l % [a,g] 7 =] D ((8R, 149)-
2,3,10,11-tetramethoxy-8-methyl-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037005).

AzHe AA)d59F 2k 1H NMR (CDCL13): & 6.73 (s, 1H), 6.67 (s, 1H), 6.61 (s, 1H), 6.57 (s, 1H),
4.12-4.06 (m, 2H), 3.93 (s, 3H), 3.91 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3H), 3.75-3.62 (m, 2H), 3.28-
3.14 (m, 2H), 2.89-2.68(m, 2H); ESI-MS m/z 370 [M+H] +.

AA7:5-(-)-2,3,9,10, 11-EFH FA]-5, 8,13, 13a-H E &} 8] = 2-6H-T] W & [a, g] A =8 %1(S-(-)-2,3,9,10,11-
pentamethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037006)

AR AA)d 13 2k 1H NMR (CDCL3): & 6.70 (s, 1H), 6.60 (s, 1H), 6.47 (s, 1H), 4.10 (m, 1H),
3.88 (s, 3H), 3.87 (s, 3H), 3.85 (s, 3H), 3.82 (s, 3H), 3.81(s, 3H), 3.55-3.42 (m, 2H), 3.25-3.12 (m,
3H), 2.85-2.78(m, 1H), 2.66-2.61(m, 2H); ESI-MS m/z 386 [M+H] +.

AA8:(£)-3,9,10,11-H E&HEA]-5,8,13,13a-H E&H3| =2-6H-t] M Z[a,g] HA=a] 2 ((£)-3,9,10,11-
tetramethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037007)

AR AA)d 13 2ok, 1H NMR (CDC13): & 7.16 (d, J = 8.4, 1H), 6.79 (m, 1H), 6.67 (s, 2H), 6.58
(s, 1H), 3.95 (m, 1H), 3.83 (s, 6H), 3.80 (s, 3H), 3.64-3.56 (m, 2H), 3.32-3.13 (m, 3H), 2.85-2.63(m,
3H); ESI-MS m/z 356 [M+H] +.

A A 9:5-(-)-2,3,9,12-H| E&}H| FA]-5,8,13,13a-H E& 3| = 2-6H-t] M Z[a,g] A= 1 (S-(-)-2,3,9,12-
tetramethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037008)

A ZHHE AAo13 Zh. 1H NMR (CDCL3): & 7.09 (d, J = 8.4, 1H), 6.97 (s, 1), 6.72 (d, J = 8.4
1H), 6.51 (s, 1H), 4.18 (m, 1H), 3.87 (s, 3H), 3.84 (s, 3H), 3.83 (s, 3H), 3.82(s, 3H), 3.52-3.37 (m,
3H), 3.21-3.19 (m, 2H), 2.69-2.62(m, 3H); ESI-MS m/z 356 [M+H] +.

AA10:(£)-3,10,11-E W EA]-5,8,13,13a-H| E&}3| = 2-6H-t Wl % [a,g] A= X ((£)-3,10,11-
trimethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037009)

AR A A)d13 2ok, 1H NMR (CDC13): & 7.16 (d, J = 8.4, 1H), 6.79 (m, 1H), 6.67 (s, 2H), 6.58
(s, 1H), 3.95 (m, 1H), 3.83 (s, 6H), 3.80 (s, 3H), 3.64-3.56 (m, 2H), 3.32-3.13 (m, 3H), 2.85-2.63(m,
3H); ESI-MS m/z 326 [M+H] +.

AN 11:5-(-)-3,10,11-E g W EA]-5,8,13,13a-H E &} 3| =2-6H-t) ¥l % [a, g] F =& 2 (S-(-)-3, 10, 11-
trimethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037010)

AR A A)d139 2ok, 1H NMR (CDC13): & 7.18 (d, J = 9.0, 1H), 6.78 (m, 1H), 6.66 (s, 2H), 6.57
(s, 1H), 3.94 (m, 1H), 3.83 (s, 6H), 3.80 (s, 3H), 3.65-3.58 (m, 2H), 3.30-3.12 (m, 3H), 2.86-2.62(m,
3H); ESI-MS m/z 326 [M+H] +.

A 12:5-(-)-2,3-H W 5A]-10, 11-H D A ] $A]-5,8,13, 13a-H E&} 3| E2-6H-T ¥l [a, g] F = X (S-(-)-
2,3-dimethoxy-10, 11-methylenedioxy-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037011)

AZHEe AAd 13 2o 1IH NMR (CDCI3): & 6.72 (s, 1H), 6.63 (m, 1H), 6.61 (s, 1H), 6.55 (s, 1H),
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5.90(s, 2H), 3.94 (m, 1H), 3.89 (s, 3H), 3.87 (s, 3H), 3.67-3.55 (m, 2H), 3.25-3.11 (m, 3H), 2.70-2.60
(m, 3H); ESI-MS m/z 340 [M+H] +.

AA]A13:5-(-)-2,3,10, 11-t WL AT £ A]-5,8,13, 13a-H E&}3] = 2-6H-t Wl 2 [a, g] F =8 1 (S-(-)-2,3,10,11-
dimethylenedioxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037012)

AzHEe A1zt 2o 10 NMR (CDCI3): & 6.72 (s, 1H), 6.60 (m, 1H), 6.58 (s, 2H), 6.53 (s, 1H),
5.91(s, 2H), 5.90(s, 2H), 3.92-3.87 (m, 1H), 3.65-3.51 (m, 2H), 3.19-3.10 (m, 3H), 2.83-2.59 (m, 3H);
ESI-MS m/z 324 [MtH] +.

AA14:5-(-)-2,3-HE AT £ A]-9, 12-T] | F-A]-5, 8,13, 13a-H E2} 8] E2-6H-T] W % [a, g ] A=H X (S-(-)-2,3-
methylenedioxy-9,12-dimethoxy-5,8,13,13a-tetrahydro-6H-dibenzol[a,g] quinolizine)(DC037013)

Az e Ao 13 72l 1H NMR (CDC13): & 6.81 (s, 1H), 6.65 (s, 2H), 6.59 (s, 2H), 5.91(s, 2H),
4.17 (m, 1H), 3.78 (s, 3H), 3.77 (s, 3H), 3.51-3.32 (m, 3H), 3.20-3.13 (m, 2H), 2.68-2.50 (m, 3H);
ESI-MS m/z 340 [MtH] +.

AA15:(£)-2,3-T] | FA]-10, 11-H D A T]$A]-5,8,13, 13a-H| E g} 6] =2 -6H-t] Wl % [a, g ] A= ((£)-2,3-
dimethoxy-10, 11-methylenedioxy-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037014)

AzWHe AA)d 13 Zoh. 1H NMR (CDCL13): & 6.73 (s, 1H), 6.63 (m, 1H), 6.58 (s, 1H), 6.56 (s, 1H),
5.91(s, 2H), 3.92-3.89 (m, 1H), 3.84 (s, 3H), 3.83 (s, 3H), 3.63-3.51 (m, 2H), 3.20-3.09 (m, 3H),
2.82-2.76 (m, 1H), 2.66-2.57(m, 2H); ESI-MS m/z 340 [MtH] +.

A A16:5-(-)-2,3- WL AT] £ A]-10, 11-H W] FA]-5,8, 13, 13a-H E&} 3] = 2-6H-T ¥l 2 [a, g] FA =& X (S-(-)-
2,3-methylenedioxy-10, 11-dimethoxy-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037015)

AzHe AAld13 2o 10 NMR (CDCI3): & 6.72 (s, 1H), 6.63 (m, 1H), 6.58 (s, 1H), 6.56 (s, 1H),
5.90(s, 2H), 3.92 (m, 1H), 3.84 (s, 3H), 3.83 (s, 3H), 3.68-3.52 (m, 2H), 3.21-3.07 (m, 3H), 2.84-2.75
(m, 1H), 2.66-2.57(m, 2H); ESI-MS m/z 340 [M+H] +.

AAA17:5-(-)-2,3- WL AT] £ A]-9,10,11-H W F-A]-5,8, 13, 13a-E| E&} 8] = 2-6H-t ¥l 2 [a, g ] F =2 2 (S-(-)-
2,3-methylenedioxy-9, 10, 11-dimethoxy-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037016)

Az e Ao 17 2o 1H NMR (CDC13): & 6.72 (s, 1H), 6.63 (m, 1H), 6.56 (s, 1H), 5.90(s, 2H),
3.93-3.90 (m, 1H), 3.86(s, 3H), 3.85(s, 3H), 3.83 (s, 3H), 3.68-3.58 (m, 2H), 3.24-3.07 (m, 3H), 2.85-
2.77 (m, 1H), 2.66-2.54(m, 2H); ESI-MS m/z 370 [M+H] +.

A 18:5-(-)-2,3-t W 5 A]-9,11-t W E&-5,8,13, 13a-H E&} 8| E2-6H-t Wl [a, g] F =& X1 (S-(-)-2,3-
dimethoxy-9,11-dimethyl-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037017)

AzWHe AA)d 13 2ok 1H NMR (CDCL3): & 7.09 (s, 1H), 6.97 (s, 1H), 6.72 (s, 1H), 6.51 (s, 1H),
4.18-4.02 (m, 1H), 3.87 (s, 3H), 3.85(s, 3H), 3.51-3.38 (m, 3H), 3.22-3.10 (m, 2H), 2.69-2.54(m, 3H),
2.36(s, 3H), 2.34(s, 3H); ESI-MS m/z 308 [M+H] +.

AAA19: (£)-2,3-H w5 A]-9,11-tHE-5,8,13, 13a-E| E&} 8| = 2-6H-t Wl & [a, g ] F =2 R ((£)-2,3-
dimethoxy-9,11-dimethyl-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037018)
Az AAd59F 72k, 1H NMR (CDC13): & 7.09 (s, 1H), 6.97 (s, 1H), 6.72 (s, 1H), 6.51 (s, 1H),

4.18-4.02 (m, 1H), 3.87 (s, 3H), 3.85(s, 3H), 3.51-3.38 (m, 3H), 3.22-3.10 (m, 2H), 2.69-2.54(m, 3H),
2.36(s, 3H), 2.34(s, 3H); ESI-MS m/z 324 [M+H] +.

A A e20:(8S,145)-2,3,9,10, 11-HElW EA]-8-H & -5, 8,13, 13a-E| E&} 8] = 2-6H-t) ¥l % [a, g] F =& ¥ ((8S, 14S)
-2,3,9,10, 11-pent amethoxy-8-methyl-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037019)

AzuHe AAd59F 72l 1H NMR (CDC13): & 6.73 (s, 1H), 6.67 (s, 1H), 6.52 (s, 1H), 4.12-4.06 (m,
2H), 3.90 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3H), 3.86 (s, 3H), 3.85(s, 3H), 3.69-3.58 (m, 2H), 3.28-3.14
(m, 2H), 2.89-2.68(m, 2H); ESI-MS m/z 400 [M+H] +.

A A d121:(85,145)-2,3-H W A -8-H & -10, 11-W & AN t] % 2]-5,8,13, 13a-H E&} 3| =2 -6H-t Wl 2 [a,g] F =2 A

((8S,14S)-2,3-dimethoxy-8-methyl-10, 11-methylenedioxy-5, 8,13, 13a-tetrahydro-6H-dibenzola, gl
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quinolizine)(DC037020)

AzWEe AA)d 13 2ok 1H NMR (CDCL13): & 6.66 (s, 1H), 6.61 (m, 1H), 6.56 (s, 1H), 6.55 (s, 1H),
5.91(s, 2H), 4.37-4.24 (m, 1H), 3.87 (s, 3H), 3.85 (s, 3H), 3.15-2.79 (m, 7H), 1.45(d, J = 7.2, 3H);
ESI-MS m/z 354 [MtH] +.

A 22: (£)-2,3-WE AT 5 A]-10, 11-H W FA]-5,8,13, 13a-H E&} 3| E2-6H-T Wl [a, g] A= X ((£)-2,3-
methylenedioxy-10, 11-dimethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037021)

AzWHe AA)d 13 2ok 1H NMR (CDCL13): & 6.73 (s, 1H), 6.64 (m, 1H), 6.59 (s, 1H), 6.57 (s, 1H),
5.92(s, 2H), 3.96-3.91 (m, 1H), 3.86 (s, 3H), 3.85 (s, 3H), 3.69-354(m, 2H), 3.23-3.08(m, 3H), 2.86-
2.77(m, 1H), 2.67-2.56(m, 2H); ESI-MS m/z 340 [M+H] +.

AA]A23: (£)-2,3-H W 5A]-10,11-1 8| =5 A]-5,8,13, 13a-H E &} 3| E2-6H-t Wl x[a, g] A= X ((£)-2,3-
dimethoxy-10, 11-dihydroxy-5,8,13, 13a-tetrahydro-6Hl-dibenzola,g] quinolizine)(DC037022)

AzWHe AA)d59F 2ok, 1H NMR (CDCL13): & 6.70 (s, 1H), 6.69 (m, 1H), 6.53 (s, 1H), 6.44 (s, 1H),
5.92(s, 2H), 4.24-4.20 (m, 1H), 3.84 (s, 3H), 3.82 (s, 3H), 3.40-337(m, 1H), 3.16-3.10(m, 1H), 3.01-
2.70(m, 1H), 2.67-2.56(m, 2H); ESI-MS m/z 328 [M+H] +.

AAf24:(£)-2,3-H W 5A]-8-HE-10,11-T 38| =5 A]-5,8,13, 13a-H E &} 3| = 2-6H-t Wl % [a, g ] FA =S X ((£)-
2,3-dimethoxy-8-methyl-10, 11-dihydroxy-5, 8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037023)

A ZHH-S Ao 13 72k, 1H NMR (CDCL3): & 6.89(s, 1H), 6.67 (s, 1H), 6.58 (s, 1H), 6.53 (s, 1H),
4.26-4.05 (m, 1H), 3.79 (s, 3H), 3.76 (s, 3H), 3.73-3.67 (m, 1H), 3.09-2.62(m, 6H), 1.34(d, J = 6.6,
20); ESI-MS m/z 342 [M+H] +.

AA]25: (£)-2,3-H 3] =FA]-10,11-H W FA]-5,8,13, 13a-H E&} 3] = 2-6H-T Wl & [a, g] A= X ((£)-2,3-
dihydroxy-10, 11-dimethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037024)

Az AArjes5et 2Tk, 1 NMR (CDCI3): & 7.04 (s, 1H), 6.95 (s, 1H), 6.76 (s, 1H), 6.53 (s, 1H),
4.18-4.06 (m, 1H), 3.85 (s, 3H), 3.84 (s, 3H), 3.51-3.36 (m, 3H), 3.21-3.19 (m, 2H), 2.69-2.62(m, 3H);
ESI-MS m/z 328 [M+H] +.

A A]26:(8S,145)-2,3-1 3| =5 A]-8-HE-10, 11-T W] FA]-5,8,13, 13a-H E&} 3| = 2-6H-t Wl [a, g] F = %]
((8S,14S)-2,3-dihydroxy-8-methy1-10, 11-dimethoxy-5, 8, 13, 13a-tet rahydro—6H-
dibenzola,glquinolizine)(DC037025)

Az AAld59r Zrk. 1H NMR (CDC13): & 6.55(s, 1H), 6.53 (s, 1H), 6.48 (s, 1H), 6.44 (s, 1H),
4.55-4.48 (m, 1H), 3.84 (s, 3H), 3.82 (s, 3H), 3.30-3.05 (m, 4H), 2.93-2.86(m, 2H), 1.62(d, J = 6.8,
2H); ESI-MS m/z 342 [M+H] +.

AA]27:(8R, 14R)-2,3-T] 3| =5 A]-8-H & -10, 11-T W] FA]-5,8,13, 13a-H E&} 3| = 2-6H-t ¥l [a, g] F =& %]
((8R,14R)-2,3-dihydroxy-8-methy1-10, 11-dimethoxy-5, 8,13, 13a-tetrahydro-6H-
dibenzola,glquinolizine)(DC037026)

AR AAld 1y 2ok 1IH NR (CDCI3): & 6.55(s, 1H), 6.53 (s, 1H), 6.48 (s, 1H), 6.44 (s, 1H),
4.55-4.48 (m, 1H), 3.84 (s, 3H), 3.82 (s, 3H), 3.30-3.05 (m, 4H), 2.93-2.86(m, 2H), 1.62(d, J = 6.8,
2H); ESI-MS m/z 342 [M+H] +.

AA]28: (£)-2,3-H 3] =FA]-9,10,11-E W 5 A]-5,8,13, 13a-E| Eg} 8| = 2-6H-t ¥l & [a, g ] F =2 A ((£)-
2,3-dihydroxy-9, 10, 11-trimethoxy-5, 8,13, 13a-tetrahydro-6H-dibenzola,glquinolizine) (DC037027)

AzuHe AAldsel 2ok, 1H NMR (CDCL3): 6 6.95 (s, 1H), 6.76 (d, J = 8.4, 1H), 6.51 (s, 1H), 4.18-
4.06 (m, 1H), 3.85 (s, 3H), 3.84 (s, 3H), 3.51-3.36 (m, 3H), 3.21-3.19 (m, 2H), 2.69-2.62(m, 3H); ESI-
MS m/z 328 [M+H] +.

A A 129: (£)-2,3-T] 3] =F A -8-H©-9,10, 11-E & W EA]-5,8,13,13a-H Eg}s| = 2-6H-T|Hl = [a, g] A= %]
(£)-2,3-dihydroxy-8-methyl-9, 10, 11-trimethoxy-5,8,13, 13a-tetrahydro—6H-
dibenzola,glquinolizine)(DC037028)
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A ZHPHS A 17 2k, 1H NMR (CDCL3): & 6.50(s, 1H), 6.45 (s, 1H), 6.35 (s, 1H), 4.61-4.37 (m,
2H), 3.93 (s, 3H), 3.87 (s, 6H), 3.49-3.39 (m, 1H), 3.18-2.84(m, 5H), 1.52(d, J = 6.0, 2H); ESI-MS m/z
342 [M+H] +

A &130:S-(-)-2-3| =FA]-3-H EA]-10, 12-H D el ] & A5 8,13, 13a-H| E2} 8| = 2-6H-t) Wl % [a, g] F =3 X (S-
(=)-2-hydroxy-3-methoxy-10, 12-methylenedioxy-5,8, 13, 13a-tetrahydro-6H-
dibenzola,glquinolizine)(DC037029)

A zuHe AAd17 2ok, 1H NMR (CDCI3): & 6.81(s, 1H), 6.61 (s, 1H), 6.59 (s, 1H), 6.54(s, 1H),
5.90(s, 2H), 3.92-3.87 (m, 1H), 3.87 (s, 3H), 3.65-3.48 (m, 2H), 3.23-3.09(m, 3H), 2.83-2.55(m, 3H);
ESI-MS m/z 326 [M+H] +.

A A e31:5-(-)-2-3| =EA]-3-H ZA]-9, 11-t ¥ ©-5,8,13, 13a-H Ed}s]| = 2-6H-tH £ [a,g] F =52 A (S-(-)-2-
hydroxy-3-methoxy-9,11-dimethy1-5,8,13, 13a-tetrahydro-6H-dibezola,g] quinolizine)(DC037031)

Az AAd17 2. 1H MR (CDC13): & 6.83(s, 2H), 6.82 (s, 2H), 6.60 (s, 1H), 4.07-4.00(m,
1), 3.85 (s, 3H), 3.59-3.47 (m, 2H), 3.26-3.18(m, 2H), 2.93-2.89(m, 1H), 2.70-2.63(m, 2H), 2.28(s,
3H), 2.20(s, 3H); ESI-MS m/z 310 [M+H] +.

AN f|32: 2,3-t)H g T]2A|-9 12-T| W EA]-5,8 13, 13a-EH| E&3| = 2-6H-T| Ml % [a,g] A=) 2 (2,3-
dimethylenedioxy-9, 12-dimethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,glquinolizine)(DC037032)

Az AAld 17 2ok 1H MR (CDC13): § 6.94(s, 1H), 6.89(s, 1H), 6.67 (d, J = 8.4, 1H), 6.65 (d,
J =28.4, 1H), 5.92 (s, 2H), 4.12-4.06 (m, 1H), 3.88(s, 3H), 3.84(s, 3H), 3.54-3.47(m, 2H), 3.31-
3.20(m, 3H), 2.86-2.78(m, 1H), 2.65-2.56(m, 2H);ESI-MS m/z 354 [M+H] +.

A 33:5-(-)-2,3-H D A ]S A]-9, 12-t] | El-5,8 13, 13a-H ET}s| = 2-6H-t) ¥l % [a, g] F =& A (S-(-)-2,3-
methylenedioxy-9,12-dimethyl-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037033)

AzRe AAld 13 2ok, 1H NMR (CDCI3): 6 6.91 (d, J = 8.4, 1H), 6.87 (d, J = 8.4, 1H), 6.65(s,
1H), 6.63(s, 1H), 5.90(s, 2H), 4.17-4.06 (m, 1H), 3.82 (s, 3H), 3.80 (s, 3H), 3.51-3.32 (m, 3H), 3.20-
3.13 (m, 2H), 2.68-2.50 (m, 3H), 2.37(s, 3H), 2.34(s 3H); ESI-MS m/z 340 [M+H] +

2N d34:5-(-)-9,12-tIH| EA]-2,3,5,8,13, 13a- A3 = 2-8H-¥12[3,2,a, gl F&F =] 1 (S-(-)-9, 12-
dimethoxy-2,3,5,8,13, 13a-hexahydro-8H-benzol[3,2,a,glfuran quinolizine)(DC037034)

AzwRe AAd 13 #Zok. 1H NMR (CDCI3): & 7.11 (s, 1H), 7.01(s, 1H), 6.65(d, J = 8.1, 1H), 6.58(d,
J=28.1, 1), 4.31(m, 2H), 4.16-4.08(m, 1H), 3.85(s, 3H), 3.83(s, 3H), 3.53-3.34(m, 2H), 3.20-3.02 (m,
4H), 2.79-2.50 (m, 4H); ESI-MS m/z 338 [M+H] +

AN e135:5-(-)-2,3-H 3| =EA]-9, 12-t | EA]-5,8,13, 13a-H E&} 3| = 2-6H-t) Ml 2 [a, g] A= A (S-(-)-2, 3-
dihydroxy-9, 12-dimethoxy-5,8, 13, 13a~tetrahydro-6H-dibenzola,glquinolizine)(DC037035)

Az e A1 2ok, 1H NMR (CDC13): & 7.04 (d, J = 8.4, 1H), 6.95 (s, 1H), 6.76 (d, J =
H), 6.53 (s, 1H), 4.18-4.06 (m, 1H), 3.85 (s, 3H), 3.84 (s, 3H), 3.51-3.36 (m, 3H), 3.21-3.19 (m,
2H), 2.69-2.62(m, 3H); ESI-MS m/z 328 [M+H] +

A A e36:5-(-)-2-1] 3] =5 A]-3, 12-T W] FA]-10, 11-¥ R A o] 4] -5, 8,13, 13a-E| E&} 8| = 2 -6H-t] Wl = [a, g] 7
=82 (S-(-)-2-dihydroxy-3, 12-dimethoxy-10, 11-methylenedioxy-5, 8,13, 13a-tet rahydro-6H-
dibenzola,glquinolizine)(DC037036)

AR AAd1z Zoh. 10 NMR (CDCI3): & 6.92(s, 1H), 6.86(s, 1H), 6.61 (s, 1H), 5.81(s, 2H),
4.13-4.08 (m, 1H), 3.88(s, 3H), 3.86(s, 3H), 3.84(s, 3H), 3.54-3.48(m, 2H), 3.32-3.23(m, 3H), 2.83-
2.77(m, 1H), 2.63-2.54(m, 2H); ESI-MS m/z 356 [M+H] +

AN A37:5-(-)-2-F| EEA]-3-H| EA]-(2" 2" -TEFL2-10,11-vEd A &A))-5,8,13, 13a-E| E&}5] = 2-6H-
gl Z[a, gl F =22 (S-(-)-2-hydroxy-3-methoxy-(2" ,2" -difluoro-10,11-methylenedioxy)-5,8,13,13a-
tetrahydro-6H-dibenzola,glquinolizine)(DC037037)

Az AAld1z 2o, 10 MR (CDCI3): & 6.91(s, 1H), 6.84(s, 1H), 6.81(s, 1H), 6.63 (s, 1H),
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4.12-4.09 (m, 1H), 3.87(s, 3H), 3.56-3.48(m, 2H), 3.34-3.24(m, 3H), 2.82-2.76(m, 1H), 2.64-2.55(m,
2H); ESI-MS m/z 362 [MtH] +.

A A d138:5-(-)-2-3]| EZ2A-3-1| EA]-9-F 2 2-10,11-H| D A ]2 A]-5,8,13, 13a-H E&}8| = 2-6H-t] ¥l %[ a,
g]F =28 2 (S-(-)-2-hydroxy-3-methoxy-9-chloro-10, 11-methylenedioxy-5, 8,13, 13a-tet rahydro-6H-
dibenzola,g] quinolizine)(DC037038)

AzwRe AAd19 2ok, 1IH NMR (CDCI13): & 6.92(s, 1H), 6.86(s, 1H), 6.61 (s, 1H), 5.81(s, 2H),
4.13-4.08 (m, 1H), 3.88(s, 3H), 3.86(s, 3H), 3.84(s, 3H), 3.54-3.48(m, 2H), 3.32-3.23(m, 3H), 2.83-
2.77(m, 1H), 2.63-2.54(m, 2H); ESI-MS m/z 3602 [M+H] +.

A |39:5-(-)-2-3] =EA|-3-H| EA|-9-ZF ¢ 2-10, 11-W D A t] 2 A]-5,8,13, 13a-H E &} 3| = 2-6H-U] ¥l %[ a,
g]FA &= 2 (S-(-)-2-hydroxy-3-methoxy-9-f luoro-10, 11-methylenedioxy-5,8, 13, 13a-tet rahydro-6H-
dibenzola,g] quinolizine)(DC037039)

AzRe AAd13 2ok, 1IH NMR (CDC13): & 6.98(s, 1H), 6.83(s, 1H), 6.63 (s, 1H), 5.84(s, 2H),
4.12-4.09 (m, 1H), 3.86(s, 3H), 3.55-3.49(m, 2H), 3.34-3.22(m, 3H), 2.84-2.77(m, 1H), 2.63-2.52(m,
20); ESI-MS m/z 344 [M+H] +.

A d140:S-(-)-2-3| EFA]-3-H EA]-10, 11-H D A ] F A -12-ZF 2 2-5,8,13, 13a-H| E&}3]| =2 -6H-1] Wl % [ a,
g]# =2 2 (S-(-)-2-hydroxy-3-methoxy-10, 11-methylenedioxy-12-f luoro-5,8, 13, 13a- tetrahydro -6H-
dibenzo [a,g] quinolizine)(DC037040)

Az A d1x 2ok, ESI-NS m/z 344 [M+H] +.

A A41:5-(-)-2-3| EFA|-3-H EA]-10, 11-HD A T] S A|-12-F = 2 -5,8,13, 13a-H Eg} 8| =2 -6H-THl %[ a, g]
=7 72 (S-(-)-2-hydroxy-3-methoxy-10, 11-methylenedioxy-12-chloro-5,8, 13, 13a- tetrahydro -6H-
dibenzola,g] quinolizine)(DC037041)

Az A d1x 2ok, ESI-MS m/z 360 [M+H] +.

A 42:5-(-)-2,3- WL AT} & A]-10, 11-H LD AT S A -12-ZF Q. 2-5 8,13, 13a-H E&} 8] = 2-6H-T] ¥l %[ a,
g1 A EYZR(S-(-)-2,3-methylenedioxy-10, 11-methylenedioxy-12-f luoro-5, 8,13, 13a-tet rahydro—-6H-
dibenzola,g] quinolizine)(DC037042)

A ZHHS A A o137 2. ESI-MS m/z 342 [M+H] +.

A 43:5-(-)-2,3-H A LA -(2" |2 -TZF22-10,11-He AN LA))-5,8,13, 13a-E| E&}8| = Z-6H-t]
Zla,g]FA = A (S-(-)-2,3-methylenedioxy-(2" ,2" -difluoro-10,11-methylenedioxy)-5,8,13,13a-
tetrahydro-6H-dibenzola,g] quinolizine)(DC037043)

A ZHHE A A o137 2. ESI-MS m/z 360 [M+H] +.

A A44:5-(-)-2-3| EFA|-3-FF 22-9,12-t W 5 A]-5,8,13, 13a-H E&} 3| E2-6H-t Wl [a, g] F =& X (S-(-
)-2-hydroxy-3-fluoro-9, 12-dimethoxy-5,8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037044)

A ZHHE A A o137 72}, ESI-MS m/z 330 [M+H] +.

A A45:5-(-)-2-3| EFA|-3-E 2 2-9,12-T W FA]-5,8,13, 13a-H E&} 3| E2-6H-T Wl [a, g] F =& X (S-(-)-
2-hydroxy—-3-chloro-9, 12-dimethoxy-5, 8, 13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037045)

A ZHHE A A o137 72}, ESI-MS m/z 346 [M+H] +.

A A ]46:5-(-)-2-38| EFA|-3-F 2 2-10, 11-HE A T]$A]-5,8,13, 13a-H E 2} 6] =2 -6H-t] Wl %[ a, g] F =& %I (S-
(=)-2-hydroxy-3-chloro-10, 11-methylenedioxy-5,8, 13, 13a-tetrahydro-6H-dibenzola, g]
quinolizine)(DC037046)

Az H e AAd 13} 2ok, ESI-MS m/z 330 [M+H] +.

A A47:5-(-)-2-3| EFA|-3-EF 2 2-10, 11-Hd A ] £ A]-5,8,13, 13a-H Eg} 8] = 2-6H-t Wl [a, g] A= X1(S
—(=)-2-hydroxy-3-fluoro-10, 11-methylenedioxy-5,8, 13, 13a-tetrahydro-6H-dibenzola, g]
quinolizine)(DC037047)
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Az AAle17} 2Tk, ESI-NMS m/z 314 [M+H] +

AN )48:5-(-)-2,3- W A K A]-10, 11-H D AT S A -12-F 2 2-5,8,13, 13a-E| E&}8] = 2-6H-t] Wl % [a, g] 7
E2] W (S-(-)-2,3-methylenedioxy-10, 11-methylenedioxy-12-chloro-5,8, 13, 13a-tet rahydro—-6H-
dibenzola,glquinolizine)(DCO37048)

Az AAl17 2o}, ESI-MS m/z 358 [MHH] +

AA] |49 (6R,145)-3,9,10, 11-E| E&} | EA|-6-H € -5, 8,13, 13a-H| E&} 8] = 2-6H-U] ¥l % [a,g] # =2 21 ((6R, 14S)
-3,9,10, 11-tetramethoxy—-6-methyl-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037049)

1.64g2] 3-HEA] Z 23] Q H+=(3-methoxy propiophenone)< 40mL F= wWlgk2o] &3jA]7]aL, of7]o 0.924mg
A FEES Frtste], Zdw MR SN SAastE Adstel 3-wEA] SElER (3-methoxy
amphetamine) S U&= 2 o]Qld, AAdle wE AxuHd e 3FFEDC0370495 A ZF3FTF. 1H NMR
(CDC13): & 7.13-7.15(d, J =8.4,1H), 6.74-6.77(dd, J = 8.4, J = 2.4, 1H), 6.60-6.61(d, J =2.4,1H),
6.45(s, 1H), 4.39-4.43(d, J =15.2,1H), 3.89(s, 3H), 3.82 (s, 3H), 3.81 (s, 3H), 3.78 (s, 3H), 3.60-
3.64 (m, 1H), 3.18-3.28(m, 2H), 2.83-2.87(m, 2H), 2.65-2.69(m, 2H),1.35-1.37(d, J = 6, 3H); ESI-MS m/z
370 [M+H] +.

AN 501 (6S,149)-3,9,10, 11-E| E&H| EA|-6-H € -5, 8,13, 13a-H E &} 8] = 2-6H-t] ¥l % [a, g] A =2 21 ((6S, 14S)
-3,9,10,11-tetramethoxy-6-methyl-5,8,13,13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037050)

Az e Ax o499} 2Tk, 1H NMR (CDCI13): & 7.15-7.17(d, J =8.4,1H), 6.76-6.78(dd, J = 8.4, J = 2.4,
1H), 6.62-6.63(d, J =2.4, 1H), 6.47(s, 1H), 4.41-4.45(d, J =15.2,1H), 3.91(s, 3H), 3.84 (s, 3H), 3.83
(s, 3H), 3.62-3.67 (m, 1H), 3.20-3.30(m, 2H), 2.85-2.89(m, 2H) ,2.67-2.71(m, 2H),1.37-1.39(d, J = 6,

3H); ESI-MS m/z 370 [M+H] +.

2 A e51:(6R, 145)-2,3,9, 10-E| Egtr| EA|-6-1|E-5,8,13, 13a-H E&} 3| = 2-6H-T) ¥l % [a,g] 7 = 2] 2 ((6R, 149)-
2,3,9,10-tetramethoxy-6-methyl-5,8,13, 13a-tetrahydro-6H-dibenzola,glquinolizine) (DCO37051) (¥+-&-FE 20
e} Alx)

1.74g9] 2, 3-UrEAZ 29 Q0 H=S 40nL F5= wlehgo] &ajA7]1ar, o710 0.96mgxAt GRES H7ste],
Zetg MRS RAdA FastE HAdste] 2, -UHEAILHER S @t,ﬂﬂﬂﬂ,oWLléﬁ og1ol] uwE
A zwel o 3FEDC037051S AZscl. 1H NMR (CDCI3): & 6.86-6.89(d, J =8.4,1H), 6.77-6.80(d, J
=9,1H), 6.72(s, 1H), 6.58(s,1H), 4.52-4.57(d, J =15.9,1H), 3.88(s, 3H), 3.86 (s, 3H), 3.85 (s, 3H),
3.85 (s, 3H), 3.59-3.64 (m, 1H), 3.24-3.33(m, 2H), 2.79-2.95(m, 2H) ,2.61-2.65(m, 2H),1.38-1.40(d, J =
6.8, 3H); ESI-MS m/z 370 [M+H] +

A A f|52:(6S,145)-2,3,9, 10-H EtH| EA]-6-1|2-5, 8,13, 13a-H| E &3] = 2-6H-t W %[ a, g] F =2 X1 ((6S, 149)-
2,3,9,10-tetramethoxy-6-methyl-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037052)(¥+$-FE2
o uwhe} A=)

Az AA 9817 2}, 1H NMR (CDCI13): & 6.85-6.88(d, J =9,1H), 6.77-6.80(d, J =8.4,1H), 6.71(s,
1H), 6.58(s,1H), 4.52-4.57(d, J =15.9,1H), 3.88(s, 3H), 3.86 (s, 3H), 3.85 (s, 3H), 3.85 (s, 3H),
3.59-3.64 (m, 1H), 3.24-3.33(m, 2H), 2.79-2.95(m, 2H) ,2.61-2.65(m, 2H),1.38-1.40(d, J = 6.8, 3H);
ESI-MS m/z 370[M+H] +

A A ef|53: (6R,145)-2,3,9,10, 11-HAE | Z 1] -6~ & -5 8,13, 13a-E| E&}8] = 2-6H-t) ¥ % [a, g] A =2 W ((6R, 14S)
-2,3,9,10,11-pent amethoxy-6-methyl-5, 8,13, 13a-tetrahydro-6H-dibenzola, g] qu1n01121ne)(DC037053)

Az e AA o499 7o), 1H NMR (CDC13): & 6.71(s, 1H), 6.58(s,1H), 6.48(s, 1H), 6.58(s,1H), 4.41-
4.46(d, J =15,1H), 3.89(s, 3H), 3.88 (s, 3H), 3.86 (s, 3H), 3.84 (s, 3H), 3.84 (s, 3H), 3.62-3.65 (m,
1H), 3.20-3.29(m, 2H), 2.79-2.90(m, 2H),2.61-2.66(m, 2H),1.37-1.39(d, J = 6, 3H); ESI-MS m/z 400[M+H]
+.

A e54:(6S,145)-2,3,9,10, 11-F el EA]-6-m &l 5,8, 13, 13a-H| E2} 3| = 2-6H-t) Wl %[ a, g] F =2 X ((6S, 14S)
-2,3,9,10,11-pent amethoxy-6-methyl-5,8,13, 13a-tet rahydro-6H-dibenzo[a,g] quinolizine)(DC037054)

Az e AA o499 7o), 1H NMR (CDC13): & 6.71(s, 1H), 6.59(s,1H), 6.48(s, 1H), 6.58(s,1H), 4.41-
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4.46(d, J =15, 1H), 3.90(s, 3H), 3.88 (s, 3H), 3.86 (s, 3H), 3.84 (s, 3H), 3.84 (s, 3H), 3.62-3.64 (m,
1H), 3.19-3.27(m, 2H), 2.79-2.91(m, 2H),2.61-2.66(m, 2H),1.37-1.39(d, J = 6, 3H); ESI-MS m/z 400 [M+H]
t.

A A d55: (6R,145)-2,3,9, 11-H Eg} v EA-6-1| & -12-3]| =2 A| W &-5,8,13, 13a-H E &} 3] =2 -6H-t] ¥l %[ a,
g]F =2 2 ((6R, 145)-2,3,9, 11-tet ramethoxy—6-methyl-12-hydroxymethy1-5, 8,13, 13a—-tet rahydro-6H-
dibenzola,glquinolizine)(DC037055)

A ZHHEE AAjd499F 2ok 1 NMR (CDC13): & 6.91(s, 1H), 6.63(s,1H), 6.49(s, 1H), 4.58-4.70(m,2MH),
4.32-4.37(d, J =15,11), 3.87(s,3H), 3.84 (s, 3H), 3.83(s, 3H), 3.81 (s, 3H), 3.58-3.65 (m, 1H), 3.50-
3.54(m, 1H), 3.06-3.11(m, 1H), 2.70-2.82(m, 2H),2.59-2.65(m, 2H), 1.30-1.33(d, J = 6, 3H); ESI-MS m/z
400 [M+H] +.

A A H56:(6S,145)-2,3,9, 11-H Egl v EA-6-1| & -12-3]| =2 A| W &-5,8,13, 13a-H E &} 3] =2 -6H-t] ¥l %[ a,
g]F =2 2((65,145)-2,3,9, 11-tet ramethoxy—6-methyl-12-hydroxymethy1-5, 8,13, 13a—-tet rahydro-6H-
dibenzola,glquinolizine)(DCO37056)

Az AAjd499F 2ok 10 NMR (CDC13): & 6.92(s, 1H), 6.63(s,1H), 6.50(s, 1H), 4.58-4.70(m,2H),
4.31-4.36(d, J =15,1H), 3.86(s, 3H), 3.84 (s, 3H), 3.83(s, 3H), 3.80 (s, 3H), 3.58-3.64 (m, 1H), 3.50-
3.53(m, 1H), 3.06-3.11(m, 1H), 2.70-2.82(m, 2H),2.59-2.65(m, 2H), 1.30-1.33(d, J = 6, 3H); ESI-MS m/z
400 [M+H] +.

A A 57 (6R,1459)-3,9,11-E | W B A|-6-H &-12-5| =2 A| W &l-5,8,13, 13a-H E&} 3| = 2-6H-t] Wl 2 [a,g] A=
2] 7 ((6R,145)-3,9, 11-tr imethoxy—-6-methy1-12-hydroxymethy1-5, 8,13, 13a-tet rahydro—-6H-
dibenzola,glquinolizine)(DCO37057)

Az A 499 k. 1H NMR (CDC13): & 7.20-7.23(d, J =8.7,1H), 6.75-6.79(dd, J = 8.7, J = 2.4,
1), 6.61-6.62(d, J = 2.4, 1H), 6.34(s, 1H), 4.64-4.74(m,2H), 4.37-4.42(d, J =15,1H), 3.85(s, 3H),
3.84 (s, 3H), 3.79(s, 3H), 3.62-3.65 (m, 1H), 3.50-3.51(m, 1H), 3.13-3.18(m, 1H), 2.89-2.90(m,
2H),2.67-2.70(m, 2H), 1.38-1.40(d, J = 6, 3H); ESI-MS m/z 370[M+H] +.

A Al 458:(65,145)-3,9, 11-Eg W 5 A]-6-HE-12-3| =5 A W& -5, 8,13, 13a-H E&} 3| =2-6H-t ¥l Z[a,g] F &
22 ((6S,145)-3,9, 11-tr imethoxy-6-methyl-12-hydroxymethy1-5,8,13,13a- tetrahydro -6H- dibenzo [a,g]
quinolizine)(DCO37058)

Az A 499 2ok 1H NMR (CDC13): & 7.20-7.23(d, J =8.7,1H), 6.76-6.80(dd, J = 8.7, J = 2.4,
M), 6.60(d, J = 2.4, 1H), 6.34(s, 1H), 4.63-4.74(m, 2H), 4.37-4.42(d, J = 15,1H), 3.85(s, 3H), 3.84
(s, 3H), 3.80(s, 3H), 3.62-3.65 (m, 1H), 3.50-3.51(m, 1H), 3.13-3.18(m, 1H), 2.89-2.90(m, 2H),2.66-
2.70(m, 2H), 1.38-1.40(d, J = 6, 3H); ESI-MS m/z 370 [M+H] +.

A A 41591 (6R, 14S)-2-3]| == 1]-3,9,10, 11-H Eg}H| EA]-6-1| €-5,8,13,13a-H E&} 3| = 2-6H-T| ¥l % [a,g] A=
22 ((6R, 14S)-2-hydroxy-3,9, 10, 11-tet ramethoxy-6-methyl-5,8, 13, 13a-tet rahydro-6H-
dibenzola,glquinolizine)(DC037059)

Az -E AAld499F 2ok 1H NMR (CDC13): & 6.91(s, 1H), 6.67(s,1H), 6.45(s, 1H), 4.40-4.45(d, J
=15,1H), 3.93(s, 3H), 3.87 (s, 3H), 3.82(s, 6H), 3.61-3.63 (m, 1H), 3.18-3.23(m, 2H), 2.82-2.91(m,
2H), 2.66-2.70(m, 2H), 1.37-1.39(d, J = 6, 3H); ESI-MS m/z 386 [M+H] +.

2 A 601 (6S,14S)-2-3| ==A]-3,9,10, 11-H Ee}H| EA]-6-wE-5,8,13, 13a-H E&} | = 2-6H-t Wl % [a,g] H =
22 ((6S,14S)-2-hydroxy-3,9, 10, 11-tet ramethoxy-6-methyl-5,8, 13, 13a-tet rahydro—6H-
dibenzola,glquinolizine)(DCO37060)

A ZHPH S AA]d499F ol 1H NMR (CDCI3): & 6.90(s, 1H), 6.67(s,1H), 6.46(s, 1H), 4.40-4.45(d, J
=15,1H), 3.92(s, 3H), 3.87 (s, 3H), 3.83(s, 6H), 3.61-3.63 (m, 1H), 3.18-3.24(m, 2H), 2.83-2.91(m,
20), 2.66-2.70(m, 2H), 1.38-1.40(d, J = 6, 3H); ESI-MS m/z 386 [M+H] +.

A A]f61:(6R, 145)-2-8]| =FA|-3,9,11-E& W 5 A]-6-#E-5,8,13, 13a-E| Eg} 6] = 2-6H-t] ¥l & [a, g ] F =2 X1 ((6
R, 14S)-2-hydroxy-3,9, 11-trimethoxy-6-methyl-5,8, 13, 13a-tetrahydro-6H-dibenzola, g]
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quinolizine)(DC037061)

Az A o499 Atk 1H NMR (CDCI3): & 6.97(s, 1H), 6.75(s,1H), 6.66(s,1H), 6.36(s, 1H), 4.37-
4.42(d, J =15,1H), 3.87(s, 3H), 3.85 (s, 3H), 3.79(s, 3H), 3.53-3.59(m, 1H), 3.43-3.50(m, 1H), 3.08-
3.12(m, 1H), 2.73-2.81(m, 2H), 2.62-2.68(m, 2H), 1.36-1.38(d, J = 6, 3H); ESI-MS m/z 356 [M+H]+.

A 621 (65,145)-2-8] =FA]-3,9,11-E& W 5 A]-6-HE-5,8,13, 13a-EH| E&} 6] =2 -6H-t ¥l Z[a, g] F =2 21 ((6
S, 14S)-2-hydroxy-3,9, 11-trimethoxy-6-methyl-5, 8,13, 13a-tetrahydro-6H-dibenzola, gl
quinolizine)(DC037062)

Az A o499 Atk 1H NMR (CDCI3): & 6.98(s, 1H), 6.77(s,1H), 6.65(s,1H), 6.36(s, 1H), 4.39-
4.44(d, J =15,1H), 3.87(s, 3H), 3.85 (s, 3H), 3.79(s, 3H), 3.53-3.58(m, 1H), 3.42-3.48(m, 1H), 3.06-
3.11(m, 1H), 2.73-2.80(m, 2H), 2.62-2.68(m, 2H), 1.36-1.38(d, J = 6, 3H); ESI-MS m/z 356 [M+H]+.

2 A 4163 (6R, 14S)-2-3]| == A]-3,9, 11-E &) W EA]-6-H &-12-3| == v €l-5,8, 13, 13a-H E &} 3| &= 2-6H-T] %
la,g]FA =2 2 ((6R, 14S)-2-hydroxy-3,9, 11-tr imethoxy-6-methyl-12-hydroxymethy1-5, 8,13, 13a-tet rahydro-6H-
dibenzola,g] quinolizine)(DCO37063)

AR AA 499} 2ok, 1H NMR (CDC13): § 6.97(s, 1H), 6.66(s,1H), 6.36(s, 1H), 4.57-4.76(m, 2H) ,
4.37-4.42(d, J =15, 1H), 3.86(s, 3H), 3.85 (s, 3H), 3.81(s, 3H), 3.57-3.64 (m, 1H), 3.42-3.49(m, 1H),
3.10-3.15(m, 1H), 2.77-2.88(m, 2H), 2.64-2.71(m, 2H), 1.35-1.37(d, J = 6, 3H); ESI-MS m/z 386[M+H] +.

A H164:(6S,145)-2-3]| == A]-3,9, 11-E g] W EA]-6-w &-12-3| == o €l-5,8, 13, 13a-H E &} 3| &= 2-6H-T] %
la,g]FA =8 2((6S,14S)-2-hydroxy-3,9, 11-tr imethoxy-6-methyl-12-hydroxymethy1-5, 8,13, 13a-tet rahydro-6H-
dibenzola,g] quinolizine)(DC0O37064)

Az -E AAe499 o). 1H MR (CDC13): & 6.99(s, 1H), 6.67(s,1H), 6.36(s, 1H), 4.58-4.76(m, 2H),
4.37-4.42(d, J =15, 1H), 3.87(s, 38H), 3.85 (s, 3H), 3.81(s, 3H), 3.57-3.65 (m, 1H), 3.44-3.49(m, 1H),
3.10-3.14(m, 1H), 2.77-2.88(m, 2H), 2.65-2.71(m, 2H), 1.37-1.39(d, J = 6, 3H); ESI-MS m/z 386 [M+H] +.

A A e65:(6R, 145)-2,3-T] M| =A]1-6,9, 11-Ed W E-5,8,13, 13a-H E&} 8| = 2-6H-T) ¥l % [a, g] 7 =] D ((6R, 149)-
2,3-methoxy—6,9,11-trimethyl-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037065)

AzygE AAld499F 2k, 1H NMR (CDC13): & 6.85(s, 1H), 6.83(s,1H), 6.73(s, 1H), 6.58(s, 1H) ,
3.99-4.14(m, 1H), 3.88(s,3H), 3.86 (s, 3H), 3.63-3.66 (m, 1H), 3.25-3.28(m, 2H), 2.82-2.96(m, 2H),
2.62-2.71(m, 2H), 2.28(s, 6H), 1.37-1.39 (d, J = 6, 3H); ESI-MS m/z 340 [M+H] +.

AN &166:(6S,145)-2,3-TH| = A1-6,9, 11-Ed W E-5,8,13, 13a-H E&} 5| = 2-6H-T) ¥l % [a, g] F =] A ((6S,149)-
2,3-dimethoxy-6,9,11-trimethyl-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037066)

AzygE AAld499F Zh. 1H NMR (CDC13): & 6.84(s, 1H), 6.83(s,1H), 6.72(s, 1H), 6.58(s, 1H) ,
4.01-4.15(m, 1H), 3.88(s,3H), 3.86 (s, 3H), 3.63-3.65 (m, 1H), 3.24-3.28(m, 2H), 2.82-2.95(m, 2H),
2.61-2.70(m, 2H), 2.27(s, 6H), 1.37-1.39 (d, J =6, 3H); ESI-MS m/z 340 [M+H] +.

A A H69:(S)-2,3,11-Eg] W EA]-5,8,13,13a-H Ed}s| = 2-6H-t] Ml % [a, g1 A= 7 ((S)-2,3, 11-t r imethoxy-
5,8,13,13a-tetrahydro-6H-dibenzola,glquinolizine) (DCO37067)

AzRe AA o1 2ok, 1H NMR (CDC13): 6§6.99-7.02(d, J =9,1H), 6.75(s,2H), 6.72(s, 1H), 6.62(s,
1H) , 4.01-4.13(m, 1H), 3.91(s,3H), 3.88 (s, 3H), 3.79(s, 3H),3.56-3.68 (m, 2H), 3.28-3.35(m, 1H),
3.12-3.19(m, 2H), 2.80-2.94(m, 1H), 2.62-2.70(m, 2H); ESI-MS m/z 326 [MtH] +.

A A A68:(S)-2-3] EFA]-3, 11-T #| FA]-5,8,13, 13a-E| E2} 8| =2 -6H-T] ¥l 2 [a, g] F] & 2 1 ((S)-2-hydroxy-
3,11-dimethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037068)

Azyge Al Zrh. 1H NMR (CDCI3): §6.97-7.00(d, J =9,1H), 6.85(s,1H), 6.69-6.74(m, 2H),
6.60(s, 1H) , 4.00-4.12(m, 1H), 3.87(s,3H), 3.78 (s, 3H), 3.57-3.69(m,2H), 3.26-3.32(m, 1H), 3.10-
3.16(m, 2H), 2.84-2.93(m, 1H), 2.63-2.69(m, 2H); ESI-MS m/z 312 [MtH] +.

A 691 (S)-2-H A 2-A]-3, 11-E H| EA]-5,8,13, 13a-E| E&} 3| = 2-6H-T Wl %[ a, g] A =8 R ((S)-2-benzyloxy-
3,11-dimethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037069)
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Azaye AAd1z 2k, 1H NMR (CDCI3): §7.46-7.47(m, 2H), 7.39-7.40(m, 2H), 7.31-7.33(m, 1H),
6.97-7.00(d, J =9,1H), 6.76(s,1H), 6.70-6.74(m, 1H), 6.64-6.66(m, 2H), 5.15(s,2H), 3.94-3.99(m, 1H),
3.88(s,3H), 3.79 (s, 3H), 3.62-3.66(m,1H), 3.50-3.54(m, 1H), 3.11-3.16(m, 2H), 2.77-2.81(m, 1H), 2.60-
2.69(m, 2H): ESI-MS m/z 402 [M+H] +.

A 701 (S)-2,3-HE AT S A -11-¥| EA]-5 8 13, 13a-H| E &} 3] =2 -6H-T) ¥l % [a, g] A =2 D ((S)-2, 3-
methylenedioxy-11-methoxy-5,8,13,13a-tetrahydro—6H-dibenzola,g] quinolizine)(DC037070)

AzHe A 499 ZTh. 10 NMR (CDCI3): §6.98-7.01(d, J =9,1H), 6.69-6.74(m, 3H), 6.59(s, 1H),
5.92(s,2H), 3.94-3.99(m, 1H), 3.79 (s, 3H), 3.56-3.68(m,2H), 3.22-3.29(m, 1H), 3.09-3.16(m, 2H), 2.83-
2.92(m, 1H), 2.60-2.67(m, 2H); ESI-MS m/z 310 [M+H] +.

A 71:(6R, 145)-2-3] =FA|-3,9,12-E v EA]-6-v€-5,8,13, 13a- Bl E&}3| = 2-6H-t] Wl Z[a, g ]| F =] 2 ((6
R, 14S)-2-hydroxy-3,9, 12-tr imethoxy-6-methyl-5,8, 13, 13a-tetrahydro-6H-dibenzola, g]
quinolizine)(DC037071)

Az AA)e499F 2k, 1H NMR (CDCI3): 66.89(s, 1H), 6.64(s,2H), 6.55(s,1H), 4.44-4.48(m,1H),
3.86(s,3H), 3.79 (s, 3H), 3.78(s, 3H), 3.52-3.60(m, 1H), 3.38-3.42(m, 1H),3.14-3.22(m, 1H), 2.78-
2.86(m, 1H), 2.58-2.66(m, 3H), 1.36-1.38(d, J = 6, 3H); ESI-MS m/z 356[M+H]+.

A A d72:(6S,145)-2-8]| == A]-3 9, 12-E & W EA|-6-1|&-5, 8,13, 13a-H E&} 3| = 2-6H-t) Wl % [a,g] A= A ((6
S,14S)-2-hydroxy-3,9, 12-tr imethoxy-6-methy1-5, 8,13, 13a-tetrahydro-6H-dibenzola, gl
quinolizine)(DC037072)

A zHHe AAd1z 2. 1H NMR (CDC13): §6.88(s, 1H), 6.64(s,2H), 6.54(s,1H), 4.43-4.47(m,1H),
3.86(s,3H), 3.80 (s, 3H), 3.79(s, 3H), 3.53-3.60(m, 1H), 3.38-3.43(m, 1H),3.15-3.24(m, 1H), 2.77-
2.84(m, 1H), 2.58-2.67(m, 3H), 1.36-1.38(d, J = 6, 3H); ESI-MS m/z 356[M+H]+.

AN ]| 73:(6S,14R)-2, 10-H] 3| == A]-3, -] | A -6-H € -5, 8,13, 13a-Fl E&} 8| =2 -6H-T Wl % [a, g | A= 2 ((6
S,14R)-2,10-dihydroxy-3,9-dimethoxy—6-methyl-5,8, 13, 13a-tetrahydro-6H-
dibenzola,glquinolizine)(DCO37073) (WF-SZE 20| wra} A %)

1.74g9] 2, 3-tMEA L2 0 5=S donl 5= wghe] &8jA17]aL, of7]dl 0.96mg2At GEES H7Fske],
ZetE FHESuRdNA FAaSE ddste] 2, -UHEAGIETS e A o]Llo], AA«81e] A=
e} 3HHE(DC037073)S A %3k, 1H NMR (CDCI3): 66.80-6.82(m, 3H), 6.56(s,1H), 5.30-5.50(m,2H),
4.49-4.56(m,1H), 3.87(s,3H), 3.82 (s, 3H), 3.58-3.62(m, 1H), 3.24-3.35(m, 2H),3.15-3.24(m, 1H), 2.77-
2.88(m, 2H), 2.60-2.66(m, 2H), 1.36-1.38(d, J = 6, 3H); ESI-MS m/z 342[M+H]+.

AN ]| 74:(6S,149)-2,10-H] 3| == A] -3, 9-H] | A -6-H & -5, 8,13, 13a-E| E&} 8| = 2-6H-t ¥l %[ a, g] A =2 2 (DC
037074) ((6S,14S)-2,10-dihydroxy-3,9-dimethoxy-6-methyl-5, 8,13, 13a-tet rahydro-6H-
dibenzola,glquinolizine(DCO37074)) (WF--FE20] u}z} A=)

Az e AA 817 Tl 1H NMR (CDCI3): §6.80-6.82(m, 3H), 6.56(s,1H), 5.28-5.49(m,2H), 4.50-
4.56(m,1H), 3.86(s,3H), 3.81 (s, 3H), 3.56-3.61(m, 1H), 3.24-3.34(m, 2H),3.16-3.24(m, 1H), 2.76-
2.85(m, 2H), 2.58-2.64(m, 2H), 1.36-1.38(d, J = 6, 3H); ESI-MS m/z 342[M+H]+.

AAA75:(5)-2,3,9,11-EH E} | 5 A]-5,8,13, 13a-E| E&}3| = 2-6-T) Wl Z[a, g] A =2 X ((5)-2,3,9,11-
tetramethoxy-5,8,13,13a-tetrahydro-6H-dibenzola,glquinolizine)(DCO37075)

AzEe AA 13 2ok, 1H NMR (CDCI3): §6.72(s, 1H), 6.60(s,1H), 6.30(s, 2H), 4.07-4.12(d, J
=15,1H), 3.87(s,3H), 3.85(s, 3H), 3.78(s, 3H), 3.77 (s, 3H), 3.55-3.59 (m, 1H), 3.35-3.40(m, 3H),
3.15-3.28(m, 2H), 2.63-2.67(m, 2H); ESI-MS m/z 356 [M+H] +.

AR A76:(5)-2,3,9,11-H E | ZA]-12-3| =2 A | E-5 8,13, 13a-H E &} 3| = 2-6H-t] Wl % [a, g] F =2 X ((S)-
2,3,9,11-tetramethoxy-12-hydroxymethyl-5, 8,13, 13a-tetrahydro-6H-dibenzola,glquinolizine) (DCO37076)

Az AAd17 2ok, 1H NMR (CDCL3): 66.77(s, 1H), 6.60(s,1H), 6.35(s, 1H), 4.60-4.76(m, 2H),
4.08-4.13(d, J =15,1H), 3.88(s,3H), 3.85(s, 6H), 3.81(s, 3H), 3.51-3.55(m, 2H), 3.35-3.46(m, 2H),
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3.12-3.17(m, 2H), 2.60-2.67(m, 2H); ESI-MS m/z 386 [MtH] +

AAAT77:(S)-2,3-H D AT Z A -9, 11-T W A -12-3| =5 A W ©-5,8,13, 13a-H E&} 3| =2 -6H-t Wl X [a,g] F =
2 21((S)-2,3-methylenedioxy-9, 11-dimethoxy-12-hydroxymethy1-5,8,13, 13a—tet rahydro-6H-
dibenzola,glquinolizine)(DC037077)

AR AAo 13 720k, 1H NMR (CDC13): 66.78(s, 1H), 6.58(s,1H), 6.35(s, 1H), 5.88(s, 2H),4.60-
4.76(m, 2H), 4.09-4.14(d, J =15,1H), 3.87(s,3H), 3.84(s, 3H), 3.47-3.55(m, 2H), 3.35-3.43(m, 2H),
3.11-3.18(m, 2H), 2.58-2.67(m, 2H); ESI-MS m/z 370 [M+H] +

A A 78:(S)-2,3-HH AT % A|-9, 11-T] W] FA]-5,8,13, 13a-H E&} 3| E2-6H-t Wl x[a, g] F =2 X1 ((S)-2,3-
methylenedioxy-9,11-dimethoxy-5,8,13,13a-tetrahydro-6H-dibenzola,g] quinolizine)(DCO37078)

Azae AA G137 2o, 1H NMR (CDCI13): §6.73(s, 1H), 6.59(s,1H), 6.30(s, 2H), 5.90(s, 2H), 4.07-
4.12(d, J =15,11), 3.82(s,3H), 3.79(s, 3H), 3.52-3.56(m, 1H), 3.35-3.40(m, 1H), 3.06-3.24(m, 3H),
2.80-2.89(m, 1H), 2.57-2.68(m, 2H); ESI-MS m/z 340 [M+H] +

A A 79:(S)-2-3] EFA]-3,9, 11-EZ W EA]-5,8,13,13a-H Eg}s| = 2-6H-T ¥l %[ a, g] 7 &2 X ((S)-2-hydroxy-
3,9,11-trimethoxy-5,8,13, 13a-tetrahydro-6H-dibenzola,g] quinolizine)(DC037079)
AzwRe AA 13 2ok, 1H NMR (CDCI3): §6.81(s, 1H), 6.59(s,1H), 6.29(s,2H), 4.07-4.12(d, J

=15,1H), 3.87(s,3H), 3.79(s, 3H), 3.78(s, 3H), 3.52-3.58(m, 1H), 3.36-3.42(m, 1H), 3.06-3.26(m, 3H),
2.79-2.89(m, 1H), 2.58-2.69(m, 2H); ESI-MS m/z 342 [MtH] +

AN A80:(S)-2-3| =FA]-3,9, 11-EH|EA]-12-3| == A W g -5 8,13, 132-El E&} 8| =2 -6H-t Wl %[a, g] H =8
((S)-2-hydroxy-3,9, 11-trimethoxy-12-hydroxymethyl-5,8, 13, 13a-tetrahydro-6H-
dibenzola,glquinolizine)(DC037080)

A ZHHLS Ao 17 2,

A A 681:S-(-)-9-H| EA]-10-3| =&-A]-2,3,5,8,13, 13a-AAIS| =2 -81-91%[3,2,a, g FHA = 2 (S-(-)-9-
methoxy-10-hydroxy-2,3,5,8,13, 13a-hexahydro-8H-benzo[3,2,a,g]furan quinolizine)(DC037081) (W+-&FE29]
w2} A=)

2.1 3-BER-A-3J==A HEdd ofA e o] E(3-bromo-4-hydroxymethylphenyl acetate)?] A|Z(3}&E10)

3-sl =S A - e H dotAlH 0| E(16.6g, A93tst HAzmzA oA Fuig)E WERAA00mL) ol &siA7]aL, 37
ol AABFo] £3E YRR A (16go] S0mLH 24kl e)S A7bske], 2413F wkg-etaL, ofwsto] Ab=s
LA,

1H NMR (CDC13, 300 MHz): & 7.39 (d, J = 1.5 Hz, 1 H), 7.11 (dd, J = 8.4 Hz, J = 1.5 Hz, 1 H), 6.93
(d, J=8.4Hz, 1H), 3.70 (s, 3H), 3.54 (s, 2 H).

2.2 3B ER-4-wZSA WY dolA o] E(3-bromo—-4-benzyloxy methylphenyl acetate)?] A|Z(3}&E11)

313HE10(12.3g) S 100mLokAlEell &alAl713L, 7.6g8b2ES 37 2 anketar 8.6gWldH Zufol=E 73t
of, 2AIRF SFAIA Whgetal, AAE ofHst, A S FHAXRAA, AEllS AT

1H NMR (CDC13, 300 MHz): & 7.51-7.33 (m, 6 H), 7.15 (dd, J = 8.4 Hz, J =2.4Hz, 1 H), 6.89 (d, J =
8.4 Hz, 1H), 5.15 (s, 2 H), 3.70 (s, 3 H), 3.55 (s, 2 H).

2.3 3-3|=EA-MAS A o EAbe] A|2(SHEE12)

71411(3.4g), 6mL%, 1.5g KOHZ 150mg Cuid=} 150mg2tslsS mlolm = af wh-auo] H7bste], ALoA] yk
Al wslal, 253 @715 JAdsi, 140TCodA 502 & vlolA23ihg-S Aegsta, E8lES o)
ﬁ,%%&&i%ﬂﬂpkzhwvlié&i,&&%%@ﬂﬂﬁ,&%%%?ﬁﬂﬂ@@%7ﬁ%ﬂ§%u%

LA,

1H NMR (CDC13, 300 MHz): & 7.43-7.38 (m, 5 H), 6.90 (s, 1 H), 6.89 (dd, J =8.1Hz, J =2.1Hz, 11,
6.74 (d, J =8.1Hz, 1 H), 5.10 (s, 2 H), 3.56 (s, 2 H).

2.4 =139 Ax
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[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

SIHS31 10-2014-0027420

l

2 60mLTFFEFAE gl Wi, WEEYES 110C fraol ¥al 2413 vkg
Al gt EELUElE B HEFe] FAA (molecular sieve)E H

£ oFsta, EFAS FTRURAA,

A7tk Wzteta, tERR
o® fERaRveds 1z
3AIZE wkeaL, o e}

A7 F,

o

=3 (Richard J. Spangler, Brian G. Beckmann, Jong Ho Kim. J. org. chem., 1977, 42, 2989-2996. Mark
Cushman,Frederick W. Dekow. J. org. chem., 1979,44, 407-409.)& Zr=xslo] A|=x3hc}.

2.5 33E149 A=

BEE13(2.7 @) oFAE(S0 mL)ol EaA 7, BAZE(6.2 g) B 22E3HEH(15.5 g)& HUlete], WkE3
S-S 2A7F BFA 7|, BESES oy, §uE FRARA Y, AREIYEE 5 AHE14E

32 flor

1H NMR (CDC13, 300 MHz): & 7.45-7.34 (m, 5 H), 6.92 (d, J = 8.2 Hz, 1 H), 6.85 (d, J =8.2 Hz, 1H),
5.40 (s, 2 H), 5.12 (s, 2 H), 3.91 (s, 3 H), 3.62 (s, 2 H).

2.6 3}3E159 Ax

3}5HE14(2.84 g)E WAl g3jA7|aL, 7o FHAS i3 WA N(630 mgo] 6mL W EZAbAl U2 S
A3 Hrrste, 2A17F wkg-shaL, ﬂiu}ﬁzaﬂﬂ—g 23 AE15E 99

2.7 3}gE169 Ax

5} 15(658 mg) ok 2-[5-(2,3-H3|=mwlzFd) |-odetrl(516 mg)S 7 mLe] FFollddasal &7,
HREESE S @R e AWaL, WA A HEE e olE o Fst] 43163 LA

1H NMR (CDC13, 300 MHz): & 7.48 - 7.32 (m, 5 H), 6.93 (d, J =8.4, 1 H), 6.86 (d, J = 8.4 Hz, 1 H),
6.74 (d, J =8.1Hz, 1 H), 6.65 (d, J =1.8, 1H), 6.54 (dd, J = 8.1, 1.8 Hz, 1 H), 6.10 (m, 1 H), 5.07
(s, 2 H), 4.61 (s, 2 1), 4.26 (t, 2 H), 3.84 (s, 3H), 3.51 (s, 2 H), 3.46-3.40 (q, J = 6.8 Hz, 2 H ),
2.97 (t, 2H), 2.67 (t, J =6.8 Hz, 2 H).

2.8 3}FgE179 Ax

SFHE16(930 mg)S ¢ HEE2MRH(25 mL)ol &sA71aL, FAlel FEI2(0.24 nl) B EHvike] tird
o} =3 2] 9 (DMAP, d1methy1 aminopyridine) & 7}ste], WYFZFoA], HslolAdoe] g fd S22 v EHgH
S HAd38] #HUbshe, HUFSEES, AL A 1A3F AEste] v Al7a, A9 EE Yo, fEEaY
go2 MW FEFIa, A UGFR UEFERWETS AFstY, SV EFSR Axsta, FUUARAA, A
E178 4= v, AAE AXA ¥ oS Jagt.

IH NMR (CDC13, 400 MHz): & 7.44 - 7.32 (m, 5 H), 6.92 (d, J = 8.4, 1 H), 6.89 (d, J = 8.4 Hz, 1 1),
6.72 (d, J = 8.0 Hz, 1 H), 6.61 (d, J =1.6, 1H), 6.53 (dd, J = 8.0, 1.6 Hz, 1 H), 5.40 (m, 1 H), 5.08
(s, 2 H), 5.02 (s, 2 H), 4.26 (t, 2 H), 3.83 (s, 3H), 3.82 (s, 2 H), 3.44-3.39 (q, J = 6.8 Hz, 2 H ),
2.96 (s, 2 1), 2.67-2.63 (t, J = 6.8 Hz, 2 H), 1.92(s 3H).

2.9 33E189 Ax

3132 17(760mg) S F5olAEYUEZ (15 mL)o| LA 7]aL, 7)o TATeA A EgZzao|=(l.1 mb)E

A7¥skel, 30 min #FAZISL, ALesAA] BAA|E, iR Eu 9 Ea¥es S Eg@Rde|ng S

713, FIEAFEAGEFRAOR FIA7IY, UEFERIZH oz AW FEsa, gRE S FuA7)H,

SleM AU EF R WS AS F3AT] gEzadagoz AW F&F4, shEFOR Az, F
=

al,
ARAA, AAS AAA S A3 v e AP

i H:l

1H NMR (CDC13, 400 MHz): & 7.43 - 7.31 (m, 5 H), 6.96 (s, 1 H), 6.83 (d, J = 8.4 Hz, 1 H), 6.77(s,
M), 6.73 (d, J = 8.4 Hz, 1 H), 5.20 (s, 1 H), 5.02 (s, 2 H), 4.68(s, 2H), 4.28 (t, 2H), 4.01-3.98 (t,
J=7.6Hz, 2H), 3.84 (s, 2H), 2.97 (t, 2 H), 3.09-3.06(t, J = 7.6 Hz, 2 H), 2.00(s, 3H).
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[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]
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2.10 3FgE199] Az

33+218(489 mg) T R& 2] NoyoriZ (7 mg)E DMF(5 mL)ol
tl(v/v = 5:2)& Z71ste], ALolM vs Ay dk-g3la, E 2]
7HA] HbE NS F3A7IH, ool HelER U] EIRES FEStn, EIPAFR JdEHE4S 3

A, Az, Z9rAzAA AHE192 At

H oko
:d
>,
)
k]
I-HZ
olo
ot
]

2
o
[
Ak
=
alt
S

-,
—Y‘—I'
32
il
[

1H NMR (CDC13, 400 MHz): & 7.43 - 7.31 (m, 5 H), 7.01 (d, J = 8.4, 1 H), 6.92 (d, J = 8.4 Hz, 1 H),
6.66(s, 1H), 6.59 (s, 1 H), 5.30 (m, 2 H), 5.02 (s, 2 H), 4.26 (t, 2 H), 4.02-3.99 (m, 1 H ), 3.90 (s,
3 H), 3.22-3.16(m, 2 H), 2.95 (t, 2H), 2.90-2.80(m, 2H), 2.74-2.71(m, 2H), 2.01(s, 3H).

2.11 3gE209 A=

3}3FE19(491 mg) S oYL T (4.5 mL)o &3A7)3L, 7)o E(1.5 mL) Q/A*Q4E (80 mg)S H7I8ked,
A7) AE AolA 3AIZE vEEAIZI™E, ALA| 7} A gfﬂ%ﬂ o2 ojylsle] BFEAE20S AT}

2.12 =219 A=

SHHE20(447 mg) & o tlEE R &AL, AAVA Rz, WexdA W¥aE & A3t
Bl29(0.53 )¢ A A7k, HAAREF, Aed §71, 243 WA F, whgole] EalEisaLE
F 85 A Hrtetyl, d714S vEbd wizkA] Holekar, Al&ste] Aol 2413 whEAIZIY. tERR
HeEs B, 748 A&ste] dEzaducs Al FE3, odH=24S IIAJUEFEYoR
3} &

HoAlFsta, SUEFeR Ax, SWHRAA, ARvtEIVE Tl FE21s &

1H NMR (CDC13, 400 MHz): & 7.47 - 7.31 (m, 5 H), 6.83 (d, J = 8.1, 1 H), 6.78 (d, J = 8.1 Hz, 1 H),
6.75(s, 1H), 6.64 (s, 1 H), 5.14 (s, 2 H), 4.27 (t, 2 H), 4.25-4.19 (m, 1 H ), 3.87 (s, 3 H), 3.54~
3.45(m, 2 H), 3.21-3.06(m, 3H), 2.76-2.59(m, 5H).

2.13 S-(-)-9-"| EA|-10-3]| =2 A]-2,3,5,8,13, 13a- A3 = 2-8H-¥1 % (3,2, a,g]  FHAEFH(S-(-)-9-
methoxy-10-hydroxy-2,3,5,8, 13, 13a-hexahydro-8H-benzo[3,2,a,g]l furan quinolizine)<] =

3}t E21(431mg) S e g TS0 ¥

= = —]—1, 1:!1__%
A BAAA, HEE Gabe ST, Fes dEYoleR FEkety, f4714de debd w7k Fatstar,
HERdeor i thgo]l Aojsx] o wizbx] #4E& FEsta, AmvtEIddYE F8 bes
A},
T A

1H NMR (CDC13): & 6.83(m, 3H), 6.59 (s, 1H), 4.34-4.29 (m, 1H), 4.26 (t, 2 H), 3.86 (s, 3H), 3.67-
3.61 (m, 2H), 3.30-3.24(m, 3H), 2.97 (t, 2 H), 2.93-2.71(m, 3H); ESI-MS m/z 324 [M+H] +

AR 82:5-(-)-2,3-T] WD A T] 2 A|-9-1| F A -10-3] =5 A]-5, 8,13, 13a-H E 2} 3| =2 -6H-t] Wl 2 [a, g ] ] =2 %1 (S-
(-)-2,3-dimethylenedioxy-9-methoxy-10-hydroxy-5,8, 13, 13a-tetrahydro-6H-dibenzola, g]
quinolizine)(DCO37082)

Az A eglist g,

IH NMR (CDC13): & 6.87(m, 2H), 6.76(s, 1H), 6.60 (s, 1H), 4.34-4.29 (m, 1H), 4.28 (m, 4H), 3.85 (s,
3H), 3.31-3.25(m, 3H), 2.97 (t, 2 H), 2.92-2.70(m, 3H); ESI-MS m/z 340 [M+H] +

AN 83:5-(-)-2" -HWE-9, W] EA]-10-3| == A]-2,3,5,8,13,13a- A A} S| = 2-8H- M % [3,2 a, g] F & =] 2 (S-
(-)-2" -methyl-9,methoxy-10-hydroxy-2,3,5,8,13, 13a-hexahydro-8H-benzol[3,2,a,g] furan
quinolizine)(DCO37083)

Az A e8ist g,

1H NMR (CDC13): & 6.82(m, 3H), 6.61 (s, 1H), 4.33-4.28 (m, 1H), 4.24 (m, 1 H), 3.87 (s, 3H), 3.64-
3.57 (m, 2H), 3.30-3.24(m, 3H), 2.97 (t, 2 H), 2.93-2.71(m, 3H); ESI-MS m/z 338 [M+H] +

mm 5-HT2A5=8-2] 313} o



[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]
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olejo] BF FdHoz Fujrtssitt.

() 9w 19 Al =Ryl X[a, gl AUREEE 2 1 F=A47F =37ID1, D2, 5-HT1A, 5-HT2A4&A <] of
sk sty =4
1, A3y

=

AFolgk FE(10-5 M-10-11 M)9] b

el sFEF, 4 sHd9r F&A s @ F&A i vk
of Wi, 30T FxollA 60min F-3HAIZ] -, ygare] wol vhg& FAAI. vg BE (nillipore) A3EA
Z FR71NA, GF/CReEldf AFAR o3 8 Az F, 0.60L AlFel WaL, 500l HA HFE&NE 7}
atel, WA E AN 2 SA g
2, A=

(D58A 7% 2 AEMFAT: DFFE. coli. DHSaww; 2Evuhole Aol wEpVL13035kebm =
BaculoGoldA1 & 3} vl =nv}o]2] ~DNA, ParMingen3]Atoll A +ufl; mkDIRcDNA; rD2R cDNA; Z}& Askdl=yZ o}
A, TagDNAZTE a4, T4AAas 5, LBuA]; <354 X8 X TNM-FH.

7é

(2)5=8-A

EuplegAo] oA Z9YUA 84 g7k= [3H]SCH23390(85.0Ci /mmol ) (D1-selective, Amersham3]A}el]
A tull), HEK-293A13E0l ol&] @3e D184 oA,

ZaprID2E-g Al QlolA s F YA F8A Y= [SHISpiperone(77.0Ci/mmol) (D2-selective, Amersham3]A}el]
A ) HEK-293M o o) 23 E D248 whilA;

5-HT1AS=&- Ao QlolA: T9U4 584 2]7t= [3H] 8-0H-DPAT; HEK-293A4|3 o ola) Wa¥ 5-HTIAFEA] ¢

L

5-HT2A&- Ao 9lolA: B9 A4 484 7= [3H]- Ketanserin; HEK-293A43 0l oJs] &l 5-HI2A5&A)
A

A7) e gE e 4 BF Oy EdZEA=(DMSO, Dimethyl sulfoxide)ol] oJ&) &3l® 3, 235F/Fr= A
= 0-5 M-10-11 M).

(H)F-Et A& (butaclamol) & RBIS|AFo Al Fwlstar, GF/CHlA ol A+ WhatmanE] ALl A FFujslm | AA] 4]
FLN(=wDl, D2F&A)/A_A AFLN(5-HT1A, 5-HT2A58-A]), Beckman LS-65008 T}7]% AAAFA S

(HA2A 1 o] sl =zl z(a, gl AU S E 2 2 F=A7E 2obiD2s8 A4 AA S ddk 574

=
Lot

9] CHOM>E 10mins<t ¢HgH o= Wds & FAJo] 10uM Forskoline¥} 10 uM Dopanies F7}&}o] 10min
StaL, 100 pLev]¥2Ha 1M HC104E5 F7Fkate], 4TCollA 1AIRF #Hg-S FA8kaL, 20ul 2M K20035 3 7}ate]
S F3A7]ar, 3000 rpm oA 15 min YAEE S, KCI04-AE AASH, dAZ NS F3}o
cAPHES Rttt FAddl ok A9 2(Spiperone)® B E(Quinpirole)©]tt.

2, AdAR(RFTLAIFL 71719 A BE)

L
il

o
iy
k%)
o
=5

2 2 E1e ZAE vke} A,
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[0327] x1 FEA g xstdEe] =9vIDl, D2&A 3 e 447
3 D, 7&A D, 784
ﬂ?’j’%“ﬂji 17T ] 2T ]
A &%) | KitnM) | ICse(nM) | & Al £(%) | Ki(nM) | IC so(nM)
DC037001 58.95 ND ND 14.7 ND ND
DC037002 77.95 ND ND 27.05 ND ND
DC037003 98.0 246.86 | 370.30 7575 ND ND
DC037006 91.75 320.11 | 64823 48.0 ND ND
DC037007 87.65 | 1003.72 | 2032.50 49.05 ND ND
DC037008 101.0 50.07 | 101.39 92.8 33438 | 1727.60
DC037009 -13.6 ND ND 0.35 ND ND
DC037010 66.8 ND ND 51.5 ND ND
DC037011 59.3 ND ND 41.7 ND ND
DC037012 95.8 147.91 | 299.52 89.3 239.90 | 12394
DC037013 103.4 23.65 | 47.90 85.6 48543 | 2508.05
DC037014 58.2 ND ND 25.8 ND ND
DC037015 59.2 ND ND 59.3 ND ND
DC037016 95.5 376.83 | 763.07 66.2 ND ND
DC037017 94.5 337.78 | 684.01 97.4 223.61 | 1155.30
DC037018 82.5 1440.62 | 2917.20 77.4 ND ND
DC037019 103 ND ND 653 ND ND
DC037020 473 ND ND 57.1 ND ND
DC037021 56.5 ND ND 44.5 ND ND
DC037022 89.0 497.87 | 1008.16 10.6 ND ND
DC037024 913 740.67 | 1499.85 76.2 ND ND
DC037027 92.0 522.03 | 1057.10 64.7 ND ND
DC037029 99.63 4.20 8.19 100.08 | 32.16 | 91.11
DC037030 99.89 3.70 7.22 7427 ND ND
DC037031 98.99 28.91 56.37 90.10 160.99 | 456.13
DC037032 99.21 2525 | 49.23 28.67 ND ND
DC037033 91.94 20821 | 4164 13.75 ND ND
DC037034 95.30 248.04 | 483.67 17.36 ND ND
DC037035 99.68 6.72 13.27 84.30 ND ND
[0328]
DC037081 22.60 ND ND 73.07 ND ND
DC037082 99.32 7.51 14.65 63.94 ND ND
DC037075 97.88 64.12 | 113.81 39.50 ND ND
DC037077 97.33 182.41 | 323.79 41.75 ND ND
DC037078 97.79 74.50 | 14158 1.02 ND ND
DC037079 99,99 5.18 9.85 76.21 ND ND
SCH-23390 100 1.24 2.52 ND ND ND
AN Y E
Farvb R ND ND ND 100 0.50 556
ND &= B8 HA2EE AAXA ofygdS BAL
[0329]
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F2: FEA fFsEe] ERRD2 gAY AAA4L5A0 tet
=545
D, &
setevs
A 1C50 2HE 1C50
DC037003 3.30uM —
DC037008 4.03uM _—
DC037013 9.74uM —
DC037017 16.19nM —
DC037018 15.61uM _—
DC037024 0.591uM —
b S 0.0014pM —
Ay = S 0.462uM
. AERAE THEA TS B4
Ed 3 H A 3132 0] 5-3] =5 A E JEFF(5-hydroxy

tryptamine)5-HT 1A, 5-HT2A &4 Q& o] gk =54 27

SarzuE 5-HT 4 787 5-HTp4 -3 A|

o A (%) | KinM) | ICsoq(nM) | & A (%) | KitaM) | IC5¢(nM)
DC037013 86.93 ND ND 41.32% ND ND
DC037029 60.97 ND ND 4991 ND ND

DC037030 8041 493.48 | 626.40 39.99 ND ND
DC037034 83.77 497.43 | 631.40 26.46 ND ND

DC037032 95.36 40.59 51.53 37.75 ND ND
DCO037075 90.77 730.02 | 922.44 54. 04% ND ND
DC0370077 88.63 599.89 [ 758.03 45.63% ND ND

5-HT 100 0.62 0.79 ND ND ND
Eaboa b R ND ND ND 100 2.94 5.67

[0330]

[0331] NDE B3l Hl2EE AXA ofdS EA].

[0332] o|2HE & F AT v} Zo], SAHE sgEel =99IDL, D2g&Ad s wlg- A HstEs zZta Qe
b, o Ho] 3H3EDC037029, DCO37030, DC0O37031, DC0O37032, DCO37035, DCO37079, DCO37082¢F #e 33HE
ojt}. olyte]l, ¥ wimo] AR FEL 5-HTIAC] thefl L3 W3S vpebi.

[0333] U, HEAY FEFEsA g d+-A

[0334] EA oA = 8HEHEDC037029¢] HEA WA ] Feses Fdd s 2Rz AFsgitt. REA 71zt
AgBFe HAuFoaoz 9YHIFNES FoJdt F, AFHEE JIMES AYsta, g7 BYsie, 94
A=ntEH -G AFE G H o3 dFLe] sFES] vEE 3%

[0335] (7h) Fofwkel

[0336] A7Fs SDAE 6ulE], FA, AF200-220g, VPO Z 2x= Ry, 9 vzl JA s, 27 FaFo
AuFAEA o2 93 eES Folshe v, FAIH SR H4o] YeRG npe} A,
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2H |57 | 8= | FAAR | FAFHmyke) | 79 A Hmlke)
1 3 DC037029 | Y A H= 20 10
2 3 DC037029 | A 10 5.0

[0337]

[0338] 3}3HE-S 10%DMSO/10%E 91/80% el A48 A HT).

[0339] Ag Aol 12 h F4, AFE &L vpAlth, FolF 2 ho]l EdHoz FASch, AgAH L MEA !

[0340] JABF FAAZ: FoJF 0.25, 0.5, 1.0, 2.0, 3.0, 5.0, 7.0, 9.0 ¥ 24 h;

[0341] AMEZAZF: FoF 5 pin, 0.25, 0.5, 1.0, 2.0, 3.0, 5.0, 7.0, 9.0 224 h; A7] AN M| PEL ot
HE AoFolA AN 0.3 mlE Hatd, st Agde] ¥eol, 11000 rpme 2 5 min AL, 4&
=ste], ?2207Ce WAdaoA WsAIZIth,

[0342] (Wherel s st A

[0343] RENA A7 AABFS AMFApEA o7 D0370298 Fold F, dFEe FERFyEE 59 ®6ol ekt
upe}l Za, Agek e F st wEluHE ¥73 #8o yEld e}l gow HA-sT-AIZEEAS E2a-2c0 =
Al Ak} 2o

[0344] HAFHA o2 20 mg/kg DC037029E5 Foist &, FEAY I Hiusr Z=DGAPTnax 0.67+0.29 holxt
F 15 ECmaxs 453+147 ng/mlo|lH, T E-Al7karAle]l HAAUCO-tS 2867+798 ng - h/mlo]aL, Xﬂﬂﬂ%"ﬂ
t1/2= 3.2640.82 ho|t}h

[0345] AmFEAPLA 02 10 mg/kg DC0370295 FoJdk 3 AUCO-t+= 4196+141 ng - h/mle]al, t1/2% 5.44+0.85 hol

o
. FAAAAECLL 2.3840.08 L/h/kgo]il, SFAAFE| oA Y] B8 4Vss2 3.4940.24 L/kge|H;
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[0346] HENA JFBFHACZ 20 mg/kg DC0370295 Tk 5o Hfzd YETHEH o] &5 34.2%0|t},

Al ZHh)
FEHE

0.0 025 05 1.0 20 30 50 70 90 240
1 BLQ 416 494 455 326 207 236 803 413 1.26
2 BLQ 493 553 575 492 431 330 118 113 1.90
3 BLQ 268 289 230 218 231 233 169 919 9.67
73 302 445 420 345 289 266 122 822 428
wEa 114 139 175 138 123 55 44 371 468

T 6 HAENA HYUFAPEA O Z 10 mgkg DC037029 & Fof g

0.083 025 0.5 1.0 20 30 50 7.0 90 240

4 4169 2766 1788 1047 527 294 837 21.1 926 1.61
5 3837 2874 1984 1365 596 243 772 217 741 141
6 4576 3010 2055 1211 590 228 650 192 731 2.26
7 4194 2883 1942 1207 571 255 753 20.7 8.00 1.76

370 122 138 159 38 34 95 13 110 045

==
AN
)
_>|4_\4

[0347]
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[0348]
[0349]
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2] 02 20 mgkg DCO37029 2 T3

Fo] ¢=FHELA v E
Tmax  Comax AUCo; AUCo, MRT  ti F
TEHZ
(h) (ng/mL) (ng-h/mL) (ng-h/mL) (h) (h) (%)
1 050 494 2260 2265 400 289
2 1.00 575 3771 3779 467 270
3 050 289 2570 2629 645 420
Wirx  0.67 453 2867 2891 504 326 342
wEar 029 147 798 790 127 082
CV(%) 433 326 2738 273 251 251
T8 HENA HAWFAPFAOZ 10 mgkg DC037029 E Fol7h

AUC,,  AUC, MRT ty, Clz Vss

TEHE

(ngh/mL) (ng/mL) (h) (h) (L/hkg) (L/kg)

4 4034 4046 1.53 5.01 247 3.78

5 4262 4272 1.42 488 234 333

6 4292 4313 1.46 6.42 2.32 3.38

7 X 4196 4210 1.47 544 238 3.49

zEyze 141 144 0.05 0.85 0.08 0.24

CV(%) 3.4 34 3.6 15.7 3.5 7.0
A71e] okmlab e AgAviel mev, ¥ owdel SgEe 1St 08 $48 gAgEe e
Sa H% B A ol 8F D ALALE o, 1-SPDE ATFAH 4 FLE) @, ALy
olgFol Y B EAL FEI FRAGUE vk K PPTel ARA ol §ge] oo ApekRuc s
(CN101037436, =&l 5381i&d 9 1-SPDY] A5 AEEA o] &ES 6.83%) ol 7MaA AnHAo==E 1
G G FadS e sstes Axdked feed
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F1
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5]
w1
175+
1504 - "y
125 - axvyE
100+
759
50
25+ I
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