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Synthesis of a new metabolite of buagarofuran ( AF-5)
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Abstract

including a-agarofuran and the n-butyl side chain. Recently, there is a new metabolite found in clinical study,

It has been reported that buagarofuran ( AF-5) as an anxiolytic drug. It possesses a structural feature

which is hypothesized that the n-butyl side chain has been oxidized to carboxylic acid. In order to confirm its
structure, the target compound was prepared from (4aR, 7R, 8aR) -8a-hydroxy-7-( 2-hydroxypropan-2-yl) 4a-
methyloctahydronaphthalen-2( 1H) -one in a six-step reaction with an overall yield of 16. 7% . The structure is
confirmed by NMR and MS.
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Figure 1 Structures of buagarofuran ( AF-5) and compound 7
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Scheme 1  Synthesis of the metabolite in vivo of AF-5

K (4aR,7R,8aR)-8a-F2 Kt-7-(2-F2 N He-2-3L ) 4a-
FRE N ZR-2 (1 20 -0 IOk, 28 KOH i /K 45 3]
1 52 IREY , K& & HIE 5 MEE 3 7TERUT BE
P AT RAEBRRRNSRCED 4, 54
LiAIH, i85 26 54 5, S8 5 TE R 1k 251 7 it
R PRAr 5[] oy A A6 DG BRSO AR BIAE 5 4 6, )5 i
T T - TS A R, I SR A AR A S g A B &
FE T R 16. 7% (AL WA I 2R
D)

Reagents and conditions: (a) KOH,H,O,reflux; (b) t-BuOK, t-BuOH, reflux; (¢) LiAlH,,dry Et,O,r. t. ;(d) hydrochloric acid, methanol,r. t. ;
(e) Dess-Martin periodinane,CH,Cl, ,r. t. ;(f) NaH,PO,.2H,0,2-methyl-2-butene, NaClO, ,isopropyl alcohol/H,0,0 °C-r. t.

2 SREES

2.1 BELHRXA

Mercury-400 ( 100 ) Hz, Bruker-600 ( 150 ) Hz %Y
MG IEIRAN (6 [ BC HL 22 20 w) I A 6 s 2R W Rt
AT s LC/MDC-MS ER IR 1% A3 ( 5 [ ZEBR
IRBH 2 ) 5 BE 5 73 B R AR JE H (300 ~ 400
HD R GRERTRER GFos, (F SR T ) o
S fir AR 2 g i B A A Al s o A gl B
CH,Cl, I 2 B A 28 58 To /K Ab #1455, oK
Et,O 2543 J@ B 18] 7t b AT 2], HoAth i 7)ok 2848
MR ZAE

2.2 AR

Hifa) & (4aR, 7R, 8aR) -8a-F5 H-7-( 2-J52 N -
2-58) Aa- WAL NAZE-2 (1 &) -1 2 7% TS i I
i SIER 0D R I[N

A1 22 ¥ KOH(938 mg,16. 75 mmol )
WFFK 15 mL §1, il A (4aR, 7R, 8aR) -8a-¥%
FT-(2-FR N BE-2-38 ) 4a-F L VA ZE-2 (1 &) -
(1.2 g,5 mmol) , iIN#AFE [, 2 h J5 458 (b hi 4k, %
HEZER, 6 mol/L MW pH 27, H 2
M2 CERPEIRMG K, B I A AL, PR IR &t K Uk,
0T NaCl ¥, JC/K G e T k%, e s , N FH AT
3l (M- R IR, 100 1 ~2:1) 44k, 15 1 F1
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2 BRE AL 0.89 o, %K 80.2% , MS(ESI) m/z
223[M+H] ",

o3 KA TE(] §,6.54 mmol) .~
Ak (548 mg,6.51 mmol ) J&E F JG7K CH,CL, 15
mL 1, A B R B R (20 mg, 0. 12 mmol ) % i
BEFET ho 45 IR FE, IR 10% NaOH
LA NaCl 3%, TC/K B BR 84 T 2ok U8, 28 BR 1A 70 7%
e R Y, N AL 3% (Al BE- 2 1R 1,
100: 1 ~25: 1) 2415 2 & B R P 880 me, i
57.1% ,'H NMR (400 MHz, CD,COCD,) §:4.56
(1H,br,CH),3.81 ~3.69 (2H, m, CH,-Br) ,3. 54
(2H,t,J =6.8 Hz,CH,-0),3.46 ~3.37 (2H, m,
CH,-0),2.00 ~1.92 (2H, m, CH,-CH), 1.79 ~
1.62(4H, complex,2CH, ), 1. 51 ~1. 49 (4H, com-
plex,2CH, ) ,

a4 BikEW 1 12 (285 mg, 1.28
mmol ) BIR-EY,t-BuOK (215 mg, 1. 92 mmol ) 5T
JoK t-BuOH 10mL Hr, F N, R4, A 1,
FZ T A AL & ¥ 3 (365 mg, 1. 54 mmol )
t-BuOH B, 4R ZE M 2 b IR MER, 12 1 2
o 1 mol/L LR WIF W pH & 7, ZEFR ¢-
BuOH , FRWIMA IR LW, 787K W . K AR
LR CTRARIBH U, & A HUAH AR IK 22K Bt , T AN
NaCl ¥, Jo /K i B B 144 3o 8, ok 4 15 20K &t o
Nof AT 3 (A ThE- £ R L1, 1001 ~2: 1) 4lifk,
1550 3% W R ) 350 mg, it 72.3% ,'H NMR
(400 MHz,CD,COCD, ) 86:4.54 ~4.52(1H,m, O-
CH-0),4.294.26 (1H, m, CHH-0) , 4. 06 ~ 4.01
(1H, m, CHH-0), 3.80 ~ 3.30 (4H, complex,
2CH,),2.62 ~2.06 (6H, complex,2CH, ) ,2.05 ~
1.30(15H, complex,7CH,,CH) ,0.98 ~0. 88 (9H,
complex,3CH,) ;[ a ] = + 29.6°(¢ 0.5,CHCL) ;
HRMS(ESI) m/z Caled. for C;H;O,Na[ M + Na] *
401. 266 2 ,Found 401.265 1,

A4 5 ¥ LiAlH, (15 mg,0. 40 mmol ) &%
TIHAKLHEE T mL B IAALS ) 4 (100 mg,
0. 27 mmol) i Z ¥ 1 mL F B, 14 11N ¢ 55 4K 22
TiFE2 ho GBI ZE KK RN, # k73, 7K
HH CTR CERERIPI, & I AP R ZK U,
LA NaCl 3%, JC/K B B 0 1 ik ik, W 4 15 21 KL
it o W AT S (k- R 15,8 1 ~2: 1) 1
gifl, 13 3 & W R Y 60 mg, W & 59.4%

'"H NMR (400 MHz, CD,COCD,) §:4.54 ~ 4.52
(1H,m, 0-CH-0) ,4.06 ~4.01 (1H, m,-CHOH) ,
3.80~3.79 (1H, m, CHH-O) 3.76 ~ 3.31 (3H,
complex, CHH-0, CH,-0),2.82 ~2.06 (8H, com-
plex,3CH, CH,CHH) ,2.05 ~1.30(15H, complex,
7CH,,CHH),0.98 ~ 0. 88 ( complex, 9H, 3CH, ) ;
[a]} = —40.2°(¢ 0.6,CHCL, ) ; HRMS (ESI) m/z
Caled. for C,;H,yO,Na[ M + Na] * 403. 281 9, Found
403.281 3,

e 6 K51 5(40 mg,0. 11 mmol) i
THEE 4 mL AP T IARERTR 1R, =R 1 he
A K F R £ g 23 W, A HL AR AU 1 A
Na, CO, %W , 1 F11 NaCl ¥k, o /K B 2 4l T 4 . 1
UE AR . LAY @35 (- R R, 100 1 ~
5:1) glif, 15 2] 3% Wil AR 26 mg, IR 95%
'"H NMR(600 MHz, CDCl,) &:5.59 (1H, br, C,-
CH) ,3.64(2H,t,J=7.2 Hz,C,5-CH, ) ,2.20( 1H,
dd,/=12.0 Hz,4.2 Hz, C,;-CHH),2.04 ~ 1.93
(5H, complex, C,-CH, C,-CH,, C,,-CH, ), 1.75 ~
1.41(8H, complex, C;-CHH, C;-CH, , C,-CHH, C,;-
CH,,C,-CH,),1.35(3H,s,C,;-CH;),1.28 ~1.24
(4H, complex, Cs-CHH, C,,-CH; ), 1.20 ~ 1.17
(1H,m,C,-CHH) ,1.06 ~1.03(1H,m,C,,-CHH) ,
0.89(3H,s, C,-CH,);"” C NMR ( 150Hz, CD,0D)
§5:136.0, 126.3, 85.3, 80.8, 62.8,44.1, 36.9,
34.4,32.8,32.6,30.8,30.3,25.1,24.4,22.8,
22.5,21.9; [a]} = +27.3 °(c 0.6, CHCL, ) ;
HRMS (ESI) m/z Caled. for CyHyy O[M - 17 ] 7
261.221 3 ,Found 261.220 9,

Airfe o7 LG 6(28 mg,0.10
mmol ) ,DMP(77 mg,0. 18 mmol ) &+ Jc/K CH,CI,
5mL L EIRBFE 4 b I AL Na,S,0, %
1 mL, 739, A HLAHZ K B, 11 F1 Na, CO, 35t , 1 il
NaCl %, Jo/K G B2 84 T4 G 08 e e o KL %
BT S A EE-K (3:1)2 mLo A1, fin A NaH, PO, -
2H,0(78 mg,0.50 mmol) ,2-H F£2-T 4% (98 mg,
1. 40 mmol) , Ff-F UK HE T A NaClO, (45 mg,
0.50 mmol ), J+ & Z AR 2 Hi £ 2 ho A K
5 mL, I 2 mol/L SRR IR AL, FFH — 5 W be $2 B
WK, B FEA HUA, A A NaCl Pk, T /K Bt R M+
M R e AR, N AR €3 (A -2 R C TR,
5:1~1: 1) Zifl, 15 203 Bk Y 15 mg, Il
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51.0% , 'H NMR(600 MHz, CDCl,) §:5.62(1H,
br,C,-CH),2.44 ~2.33 (2H, m, C,,-CH, ) , 2. 20
(1H,dd,J =12.0 Hz,4.8 Hz,C,-CHH),2.10 ~
2.05(1H, m, Cy-CH) ,2.03 ~ 1.94 (4H, complex,
C,-CH,,C,-CH,), 1.82 ~ 1.62 (6H, complex, C;-
CHH,C4-CH, ,C,-CHH,C,-CH,) ,1.36(3H,s,C, ,-
CH;),1.29 ~ 1. 18(5H, complex, C\x-CH; C;-CHH,
C,-CHH),1.07(1H,dd, J =12.6 Hz,4.8 Hz,C,,-
CHH) ,0.93(3H,s,C,-CH,) ;" C NMR (150 Hz,
CD,0D) §:179.0,135.3,127.2,85.2,81.0,44. 1,
37.0,34.4,33.8,32.8,32.6,30.5,30.3,24.4,24.2,
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Scheme 2 Trying another reaction route

3.2 4k OH 94547 Loyt 5

SR 4-- TR R AR A R AR S
TR 1 F 2 MRS W AEBUT B 0 S5 40T AT HR
RN, B R ARG B B AR 11 (#6864 3) . ] TB-
DPS 4P 5 o i 52 2515 20 &9 10, 3% 0 B
B SRR AR 37% o A1, 76 FiZ 4% 10

22.8,22.5,22.0;[aly = + 20.5 °(¢ 0.3,CHCL, ) ;
HRMS( ESI) m/z Caled. for Cy Hy O, [M + H] ™
293.211 1,Found 293.210 9,
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PR 12 SRR 30% o 434, AT g 2
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Scheme 3  Selection of protective groups of OH in side chain
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FEERBRAAAE T BR3P 3 1 Sy DA B IR R
AT [ A AR B E ) 6 (FE4k 4) o BRILDA
A AT /5 5 A R HOOUE A B ) 13 1 A
[, 7EA 54 6 (75 20 B b, I R LB m/z
F279 WM+ H] " N33 m/z Sk 261.220 9 1)

OTBDPS

[M =17 ] ", i FeR A5 6 11473118 11
JiBR—Jr TR M2 .
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Scheme 4 Removing the protective groups and cyclization reaction
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