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FZt Brazilin/ —E RS S R R

BRE Y OK—E K
CEIRHUERES TR S ARSI TSRS B 650091)
C TGRS T SIS 20 P LR RS A SRR T EM HERE 541004)

WE  RAFYE 2 B AR E A, FARF=I G- i, v LU AYEie It g 2, 4
M Z PG s 7, R RIVEZ B 2558 SUA W — &R BB R A, DLARIR Z Ry JsUokl, 248 ok
Hefb. WIlR4A 4. Knoevenagel 4ty Nazarov ¥4k, HIFRNGM AR 1,3- “HEAL SN a- 323840 BBIEFNIERZ (1)
R T WS TR IE 9 B B, A T E A% brazilin (Aza-brazilin) 55 1,3- 35 ZEiZRLEMIH— N2 5.
KB A% braziling R WAREY); 1,3- 205 7581, G

Synthesis of Aza-brazilin/diarylindan-Based Hybrid
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Abstract Natural products play the most important role in the development of drugs. The design and synthesis of natural
products hybrids seem to be a promising approach to increase the number and the diversity of compounds for pharmacological
testing and were expected to disclose an avenue toward the development of valuable leads for medicinal applications. In this
paper the synthesis of an aza-brazilin/1,3-diarylindan-based hybrid starting from 1,2-dimethoxy-benzene was reported. The
synthesis finished in 9 steps including Friedel-Crafts acylation, Claisen condensation, Knoevenagel condensation, Nazarov
cyclization, aminolysis of f-keto esters, a-hydroxylation of S-dicarbonyl compounds, reduction of ketone, amide and the in-
tra-molecular Friedel-Crafts cyclization reaction.

Keywords aza-brazilin; natural products hybrid; 1,3-diarylindan; synthesis

RARF=W) e P 238 56 FAC A VI I BRI, I
PERAR =) b L BB 25 SR 2t A5 B, 72l
R I E 2 A, KR M) & W) (Natural product
hybrids) B TA ik, A& 20 20 A 21 a0y 46 H LT
—FONRR =i e rh 2 G e RIS W e, H
SEA (1) SR A2 K AN [) R AR 7= W) 1R A= )3 1k 4l A B T
WY W 4 7 2 MVEAT A B A6 R OB 1)
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TP, e R R BIUE S AL A i H R,
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HHT, RARF=IAE PRI ST G2 272 %
WL A7 kiR 2, Ze &9 I 45K Bt th i
A LA IR =Wk 3, 40 e 30 254 ] HEe i s v oy
1, AIEME TR RIS TR IE R AL T HH BOK HA AR
W2 P B EIE 5y 1. B0 R RS B AR 4
T AP RUE UL AD T BE 51 10— AT 506
WYL FeiliA SRR T ).

(+)-Brazilin & MWZTH 9575 AR H 43 B A3 B IR AR
Yy, BATHRAP PrRC. B MBoRG BT i v b
TS R 1E] DNAPYS ST AEW 00 & 17 10 Bois e
UMD S T V8 2 LB Dm0 i, TR
18T A2 brazilin 4b M H—LET DG, RIARAT]
HA B P RE v 2 KR = A & Wi it
A, LAK Cousins %R 1) 4 i 2 52 4445 B
(EDNR Antagonist) 5 [1)& e 51 TR TAER G &, K
1% T 4b 5 52259 6 16 1k, LA I AEHim b
S 5 RERAG G P00 PR LI R AN 22001, HARI & 1k
%26 W, Scheme 1.

HO
yaza AI"/,’ R
X OMe y /\
R' \ _
OMe :
Ar
MeO

4a X=0 5
4b X = NH

Ho PWE
HN
MeO
e 6 OMe

Hybrid of 4b and 5

1 KBS
1.1 R 5RF

Bruker Avance 300 % EHRIX(TMS Ky A bx, fiE[H
e v/ w); BRUER HTC #Y 8 1BF i A (fif [ A 4
7523 F]); Vario Micro cube JT 2 73T (1 [ elementar 23
Al); XT-4 R H B4k mA AR 2 e AR B A PR A
F)); HZ R AT BT JE AT B PR R AR S e e 32 kg vh [
B TR A w1 A= it TG /KW 73 4 R At s
PGP, T TS . JRORHR ARSI ZA Acros
F= g HCE AR O B AR, BRI A, 30 T
KfEEAH.
1.2 1-Q4-ZHEFE)ZH(8)HMEK

W ST (10 mL, 100 mmol )l AE 5 /K — & H HE(150
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mL)F, IAT/K =5 ALE(13.5 g 100 mmol), £ =ik
R 1~2 min J5, PRI K 7 (6.9 g,
50 mmol), 7EFEM FHFEL 1 h, RGN b N NG 5
UK L N R P SR e A UG T RN S Ak
WD, TOKBR RN Tk, 19k, WOk B L, H
TR KR JE TR TF5): (LR L WR) & vV i) =
1: 10138 5.4 g WM EBIA 8, 7% 60%. 'H NMR
(CDClLs, 300 MHz) d: 7.56 (dd, J=8.4, 1.8 Hz, 1H, ArH),
7.51 (d, J=1.8 Hz, 1H, ArH), 6.88 (d, J=8.4 Hz, 1H,
ArH), 3.93 (s, 3H, OCHj3), 3.92 (s, 3H, OCH,), 2.55 (s, 3H,
COCH3); *C NMR (CDCls, 75 MHz) J: 196.4, 153.1,
148.8, 130.2, 123.1, 109.9, 109.8, 55.8, 55.7, 25.9.
1.3 3-B4-ZHEFHE)-I-FER-AERFEOQ)NEM

455 2 8 (9.0 g, 50 mmol )i Ar T /K DU S5k g
(THF) (150 mL)*", MR — 1§27 g, 0.3 mol), 28
Ja BNV 60% &4 E4(4.0 g, 100 mmol), FEAS
TP FIER 2~3 h. BEIE =G, fE0KBAH FH
P th /IO R AR K= CR CE AR, MR
AN IR, TOKBR RN T, I8, R R
7, HEERAEE TS 2h[ B IR M(LIR L) © V(A i
fif)=1: 41755 8.9 g WA 9, /% 75%. '"H NMR
(CDClLs, 300 MHz) J: 7.48~7.54 (m, 2H, ArH), 6.89 (d,
J=8.4 Hz, 1H, ArH), 3.98 (s, 2H, CH,), 3.92 (s, 3H,
OCHs), 3.89 (s, 3H, OCHj), 3.72 (s, 3H, OCH;); *C NMR
(CDCl;, 75 MHz) &: 190.5, 167.7, 153.4, 148.6, 128.6,
123.1, 109.7, 55.5, 55.3, 51.8, 44.8.
14 2-B4-“HEFBREHE)-3-G-BEFE)RGERE
BE(10)B9& X

P55 FEWRREE 9 (7.2 g, 30 mmol )RR 48 L 4
(4.9 g, 33 mmol)# iR AE R (150 mL)=+, JIA 0.5 mL 7~
SUkrE, EEARY RIS K 6 he R NVSEAE, Tk
FEBR 270, F= P G GG ARG WK A L
P RN SR IO, oK R T, 1 0E, R
BR2EER, MO OB ymBE B4 o, 19 8.1 g ikl
44 10, 775 76%. m.p. 171~173 “C; '"H NMR (CDCl;,
300 MHz) d: 7.90 (s, 1H, CH), 7.63 (d, J=1.5 Hz, 1H,
ArH), 7.50 (dd, J=8.6, 1.2 Hz, 1H, ArH), 7.32 (d, J=8.9
Hz, 2H, ArH), 6.80 (dd, J=8.6, 1.2 Hz, 1H, ArH), 7.32 (d,
J=8.9 Hz, 2H, ArH), 3.93 (s, 3H, OCH3), 3.89 (s, 3H,
OCHs), 3.74 (s, 3H, OCHj), 3.72 (s, 3H, OCH;); *C NMR
(CDCl;, 75 MHz) &: 194.5, 165.9, 161.3, 154.1, 149.4,
142.1, 132.2, 129.3, 128.1, 125.4, 125.0, 114.2, 110.3,
110.2, 56.0, 55.9, 55.2, 52.4.
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T e6%
NHAr
)

PMB oy

> \\\
"

Reagents and conditions: (a) Ac,O (2 equiv.), AICI3 (2 equiv.)/DCM, r.t.; (b) (MeO),CO (6 equiv.), NaH (2 equiv.), reflux;
(c) PMBCHO (1.1 equiv.)/Benzene, Piperidine (0.5 mL), reflux; (d) BF3-Et,0 (3 equiv.)/DCM, 0 °C ~r.t.; (e) ArNH, (2
equiv.)/xylene, reflux; (f) O, (101 kPa)/V(DMF): V(i-propanol) = 1:1, CeCl3-7H,0 (0.5 equiv.), r.t.; (g) NaBH, (3 equiv.),
MeOH, 0 °C ~r.t.; (h) (i) LAH (3 equiv.)/THF, 0 °C ~ reflux; ( ii) BF3 Et,0 (5 equiv.)/DCM, 0 °C

Scheme 1

15 56-“HEHE-1-(4-H
Bs(11)B9E R

P& 10 (7.1 g, 20 mmol ) AE T K 5 e
(150 mLyH, 750 C BN 45%~47% 1) =54l
ZH#(16.5 mL, 60 mmol), #RJ57EZME NARLNFE 1~2
h. RMNVSERR, VKK TR AN FERS R I B
TEVK, AR5 I N RN R S0 B (50 mL), 76 =i N4
£ 30 min. AHANLZ, KIZH ZEHHREER(50
mLX2), &HAHUZE, TR EhKEER 2 W, KA
FREA T, 0k, B R 250, FRERCAE IZ M it 4l
FERIDEFFFA: VTR - VCamE)=1: 11435 5.5
g RO [ 44 11, 77% 78%. m.p. 131~132 “C; 'H NMR
(CDCls, 300 MHz) §: 7.17 (s, 1H, ArH), 7.03 (d, J=8.0
Hz, 2H, ArH), 6.82 (d, J=8.0 Hz, 2H, ArH), 6.61 (s, 1H,
ArH), 4.82 (d, J=3.9 Hz, 1H, ArCH), 3.88 (s, 3H, OCH3),
3.83 (s, 3H, OCH3), 3.74 (s, 3H, OCH3), 3.73 (s, 3H,
OCHs3), 3.57 (d, J=3.9 Hz, 1H, CH); °*C NMR (CDCl,, 75
MHz) d: 197.0, 169.2, 158.9, 156.4, 152.1, 150.2, 133.9
128.9, 127.9, 114.4, 107.3, 104.2, 63.8, 56.3, 56.2, 55.3,
52.7,47.7.

1.6 N-3-HEFH-56-=
Ken-2-RERRZ(12) B & B

Btk &% 11 (5.3 g, 15.0 mmol)EfRAE — H 2K (50
mL)F, BRI AR (3.7 g, 30 mmol), 7EA
PRy R EIAR 2.5~3.5 hy RIVSERUS, BOERRZLER,
PR AT JZ AT SR 2L TF AR TF A (LR LTR) -

ARE)-3-FREN-2-AERH

FEE-1-G-FEXE)3-8

1118

http://sioc-journal.cn/

© 2012 Chinese Chemical Society & SIOC, CAS

VA ) =1 : 2113 5.9 g EE K 12, 7~ 88%. m.p.
120~122 °C; "H NMR (CDCl;, 300 MHz) d: 9.12 (s, 1H,
NH), 7.06~7.30 (m, 6H, ArH), 6.85 (d, J=8.4 Hz, 2H,
ArH), 6.68 (s, 1H, ArH), 6.64 (d, J=8.1 Hz, 1H, ArH),
5.15(d, J=3.0 Hz, 1H, ArCH), 3.93 (s, 3H, OCHs), 3.86
(s, 3H, OCHj3), 3.78 (s, 6H, OCH3), 3.57 (d, J=3.0 Hz,
1H, CH); C NMR (CDCl;, 75 MHz) 6: 200.7, 164.4,
160.2, 158.8, 157.0, 153.1, 150.2, 139.1, 134.8, 129.6,
129.2, 127.8, 114.4, 1122, 110.4, 107.6, 105.5, 104.0,
64.1,56.5,56.2,55.3,45.7.

1.7 N-3-HEEXE-56-—HEE-1-G-BREEE)2-8
£-3-FKEN-2-BEAR(13)I & X
BAAEY 12 (4.8 g, 10 mmol)iHf#AE 5+ N E-DMF
(50 mL+50 mL)yEHHES, HFMA 1.5 mL KK 0.5
equiv.f-B/KA = SUbAL, 7B N T 101 kPa S8/
PRV 48 h. RV SEA G, JREER 228, Ha
TR CBEAEIN, JEKO RN T4, 1k uk, gk bR £,
FRERATJEZTH AL JE I (SR ZBR) © VR wilik) =
1: 21458 3.1 g AR 13, 775 66%. m.p. 178~179
‘C; '"H NMR (CDCl;, 300 MHz) d: 8.31 (s, 1H, NH),
7.23~7.27 (m, 3H, ArH), 6.98 (d, J=8.1 Hz, 1H, ArH),
6.72~6.80 (m, 4H, ArH), 6.49~6.55 (m, 2H, ArH), 5.07
(s, 1H, ArCH), 4.56 (s, 1H, OH), 3.88 (s, 3H, OCHj), 3.85
(s, 3H, OCH3), 3.69 (s, 3H, OCH;), 3.63 (s, 3H, OCH3);
C NMR (CDCl;, 75 MHz) : 201.5, 167.4, 159.8, 159.3,
156.7, 150.2, 149.7, 137.7, 130.9, 129.2, 128.1, 113.8,
112.5, 110.9, 107.2, 105.7, 104.7, 88.2, 57.0, 56.5, 56.2,

Chin. J. Org. Chem. 2012, 32, 1116~1120
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55.2,55.2; APCI-MS m/z: 464.32 (M+1)". Anal. calcd for
CyHasNO; C 67.38, H 5.44, N 3.02; found C 67.39, H
5.21,N2.91.

1.8 N-3-HEFE-56-Z“HEE-1-G-FEFEE)-2,3-
ZRE-2-FEBR(14)8E K

FAE ) 13 (5.0 mmol)f#{E THF-F (100 mL+

10 mL)VR G W, Rk E17F 7 #m AW &40 4
(0.57 g, 15 mmol), fE= i FHEFE 2 hy I AHLFI S AL
W20 mL)AI 22 28850 mL), 2> HAHVZE, KEM
LR BRGS0 mL X )AL, JoKii RN 48, ok ug, vk
JEBR 2850, MW R LB 45 5 1.94 g A
14 14, 772 85%. m.p. 116~118 C; 'H NMR (CDCl;,
300 MHz) J: 8.87 (s, 1H, NH), 7.14 (d, J=8.6 Hz, 2H,
ArH), 6.95~7.00 (m, 2H, ArH), 6.73 (d, J=8.6 Hz, 2H,
ArH), 6.64 (d, J=1.8 Hz, 1H, ArH), 6.44~6.54 (m, 3H,
ArH), 5.29 (s, 1H, CHOH), 4.42 (s, 1H, ArCH), 3.85 (s,
3H, OCHj), 3.72 (s, 3H, OCHj), 3.66 (s, 3H, OCH3), 3.62
(s, 3H, OCH;); “C NMR (CDCl;, 75 MHz) §: 170.4,
159.7, 159.1, 149.8, 149.5, 137.4, 134.3, 131.9, 130.2,
129.5, 129.2, 113.8, 112.9, 110.7, 107.7, 106.2, 106.0,
91.9, 82.5, 59.2, 56.1, 56.0, 55.2, 55.1; APCI-MS m/z:
466.67 (M+1)". Anal. calcd for C,H,NO, C 67.09, H
5.85,N 3.01; found C 67.13, H 5.77, N 3.20.

1.9 3910-ZHEHE-7-4-BEFE)-5,6,7,11-TSEn
[2,1-C]HEm-6-E2(15) A9 & A

FAEY) 14 (2.0 mmol)##ETEJE/K THF (50 mL)H,

EVKIKIE B InANEALE41(0.23 g, 6 mmol), 7E A%
AATBFER I 1 h, ARG INARAEIA 6 h. 7EVKIKA A2
TSI 30 mL R GEACEE M, SRS FEIIANIK (20
mL)Fl 418 ZE(50 mL). 2 tHAHLUE, KEFH LR 4
BEAZEN (50 mL X 3). A IFAMLE, MRS HKIEgm
R, ToKBRIRAN T 1. U8, WOEREBER, BT
AR T TE K A& BE(80 mL)H, EVKKIEA NN
AN 45%~47%1 — % AL £ 15(2.8 mL, 10 mmol), 4k
SEWEFELY 1 by ZNCAT I AN R PR S A ML (20
mL), £ FERERE 1 h A NUE, KEH &
A5 mLX2); A IFANZE, HMR & Kok
WK, To/KBRIREN T, U8, JlR bR L, MREk
FEZHTHREEB IR (LR LBR) @ V(Amd) =1 : 1115
F0.54 g WA 15, 7K 62%. mp. 227~228 C;
'H NMR (CDCls, 300 MHz) &: 7.21~7.29 (m, 3H, ArH),
6.91 (d, J=8.4 Hz, 2H, ArH), 6.80 (s, 1H, ArH), 6.67 (s,
1H, ArH), 6.48 (dd, J=8.4, 2.1 Hz, 1H, ArH), 6.14 (d, J=
2.1 Hz, 1H, ArH), 5.78 (s, 1H, ArH), 4.68 (s, 1H, ArCH),
4.08 (s, 1H, ArCH), 3.82 (s, 3H, OCH,), 3.81 (s, 3H,
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OCH;), 3.77 (s, 3H, OCHs), 3.74 (s, 3H, OCH;), 2.87 (d,

J=14.6 Hz, 1H, CH,H), 2.23 (d, J=14.6 Hz, 1H, CHHy);

C NMR (CDCl;, 75 MHz) 0: 159.2, 158.9, 148.6, 148.4,
144.9, 137.7, 132.5, 132.0, 130.8, 129.2, 113.9, 113.8,
109.2, 107.4, 105.2, 100.1, 80.8, 57.0, 56.3, 56.2, 55.3,
55.2, 51.5, 45.8; APCI-MS m/z: 434.86 (M+1)". Anal.
caled for CoH,yNOs C 72.04, H 6.28, N 3.23; found C
72.46, H 5.97, N 3.36.

2 ZR5WE

5Tk 7 2 e AL I N 2505 £ 8, A4y
AR T TR T P R0 AN W] R BE AL 7R, IR A 2Tk
SUN AR A 225 v HLR N B b, (H = Ay
i FRE V) 05 SR AR B, o3 S PR AR N e, By DABRAT T d5c 2%
R T I A R I 5.

A5 T 10 1) Nazarov 4K, SCHRFRIE [ — L6240
P N A = g PR . IR A5 R IR Bl — S AL
BB 5 R AL I B4R A 0 10 76 DL AL 7]
FHHATIRL N, PR R A, 2 R AN R )
75 R LL RGN HR P 2 A e B ask i B if 5 80
WA, B ERATZER T DA R, T
DALE R AL W= 19 21 T B0 11

MIEREF=4) 12 (R P ¢ S AU — AN 3,
BANEFEI S Christoffers ZEHRIE N f- i sk i BR g
() a-FR Ik i 5 320 SRR FRD S5 I3 ) 2 S AT R
BT 12 B P i e AN, B DAL IS IR 3557
RNV RE R A, AR ERATT 22 H N RE S DCM, THF
S DMF 2§ (WG 3, KIAE 5 A BE S DMF 7R &%
I s N AT DUBCRIEEAT . SRk e W v g 75 21 iy AN
X WAR, AT AT 20 B S e LU R 20 7 L1 AT
R U OTHR TE 1) s N WL B R A IR, /K 3 5 B AT B A
AN L HEI et AR R IT IE B, BT RA 4 A
M trans #7144 F-(Scheme 2).

.ce®*
MeO, 7 *  MeO ?
Hzo e / /O 'H O
e v.../<
MeO { OHR MeO { OHR
Ar Ar
13
Scheme 2

13 (¥R 14 (EAL BATIRBF IO ARIERETE, &
I I3 AR B AN AR AR ). T REM R AL, R
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R ek

Yy 13 rp B R L RO R — 3 A B, T HL A S
NaBH, %9 545 &, SEOL 2 NS IR [ ]
(K3 I RE SO e, IS 2 AN FE5E D S SCR YRy
J5U ) 14, 14 PR L L S A IR i 1T 2R T 20
TAAETEIE RN, BRI A2 H bR 15. 15 [ 4k
NOE i B 5 /s IS4 _E R S 18] H AT 3R 1 NOE 25,
BLWEX IS T oA . a5 5 E% 13 (har
AL LUHEWT, F AR 15 AR 5 8 TeH i1
HIRT KGRI brazilin A, FAEIFR_EBA IS
e S, R 55 HAT A B SRS TR 1,3- 05 3
ESAL SRR AT

3 &g

BATARR 2R H kA J5ik), 28 9 SD RV, WvhA Rk
T—/NE 2 brazilin 5 1,3- 55 Ei0 24 4. 1
BT RARFAY brazilin IR R RS, SLEER L5
SRR T HAT N RS2 AR e PR 1,3- 205 L ik
a2, H A AN P A s 1 e
.
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