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A Simple Total Synthesis of a-trans-Atlantone

Abstract—A simple total synthesis of the sesquiterpene, a-trans-
atlantone which belongs to bisabolane family, is described. The
kinetic enolate of mesityl oxide is used as nucleophilic synthon for an

intermediate (a-bisabololone) synthesis.
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a-bisabololone(4) 9} a-trans-atlantone(2)$] Fx% A48 FRH R o5& FxAoE ¥
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2 mr 9EAE Agdch TLCH whalAeke 20% F4el %ol 2% vanillin 43
7% AHEA T
v7|T—oaas1 240 Fisher-Johns 247 & A8aHm, oldlA Loid F3A%E 248
okt}, UV ¥ Perkin-Elmer 2022 34345 IRE Perkm Elmer 337& Abg3dle] A 3kgivh,
NMR3 varian EM-360% AF&8ted TMSE internal reference 2 3o &A3l9 s, mass-
.spectrum-& Hitachi Perkin-Elmer model RMU-6DE A-&3le] &334},
4-Acetyl-1-methylcyclohexene 2| £t —Lutz$} Bailey'” 9] W& o] &3tk Methyl vinyl
ketone 7g (0. Imol). % A & Z§-3F isoprene 14g(0. 21mol. )& 100ml ¢ WAl =itk o7
SnCly, 5H,0 £ 7g< (0.02mol). & 7F&eh, o] EFEE Aeld 3425t 2RALF,
WAL nEEe Eelgt nEES WAer Ay AL B o] ANg ¢e A8
3 zgsled Z3 w549 Sedew AFgrh T4 NaSO, 2 Azdta S A3l
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F, dxzdd dAE Gt ol F AAEHI 4.61g9) €48 4-Acetyl-1-methylcyclohe-
xene 2 P9tk (& 33.5% b.p. 80-82°C/8mmHg) (1it'” b, P. 90~94°C/8mmHg). IR ymax
«em™: 3030, 1720 NMR in CC1,: ¢1.62 (3H, broad S), 2.08 (8H, S), 5.31 (1H, m, —C=CH)

a-Bisabololone 2| #4—100ml &8¢ At flask o) §&FFol = F CaCly &, oH& §FF
A FAEF gl 2Fel, VA dEFel e AR Aartes: F9 €4 e #E AA
A7)z ¢} flask & dry ice-acetone bath(—78°C) 2 Y }A|71 e}, o] flask o] Az A L7t ~F A
&2 o7 E3luA], LiAlH; AolA A ZH3 <5 THF 2ml 9 15% n-Buli hexane £
2ml (4.69m mol. )& FA7| 2 7}8E FA 1ml 854 THF¢] =9 diisopropylamine 475. 3mg
(4.75m mol. )& 7}8lz, —78°Coll A 10#%<¢t wutdlt}, Lithium diisopropylamide & 3 A o]
A71= mesityl oxide 365mg(3.63mol.)S FAZ Z A A8 shgbe}, o] LxoA 10EE9L
2HFEFE 4-acetyl-1-methyleyclohexene 500mg(3.62m mol. ) & FA7| 2 A A8 718tz 15%8-F
oF wuldttd, A flask & dry ice acetone bath o} 4] A% FA AcOH 565mg, Et,O 3ml ¢}
H,0 3ml 9] £ & 7hgleh, 25°C ol A LeirhA] g5 & Foshd A kAl fr1Ed¢ A
H S F Et,0 2 FE8), o] Et,0 898 B3 3 Aoz AHd, F
Na,S0, = Ax3tz Et,0-& ZdAAS &, 599 AAQl a-bisabololone 505mg & ¢ gl
(F& 59%). UV 2 %% nm:242 (¢10150). IR vmax em™': 3460, 1690, 1625. NMR in CDCl;:
01.07(3H,S), 1.61(3H, broad S), 1.90(3H, S), 2.15(3H, S), 2.48(2H,S), 4.23(—OH
broad Signal), 5.28(1H, broad S), 6.00(1H, broad S), MS(m/e): 141(5%), 139(11%),
138(100%, CoHiO), 123(54%), 98(35%), 95(59%), 83(37%), 67(8%), 55(8%).

a-trans-atlantone 2| &t —< o) 4] o]z a-bisabololone 200mg(0. 85m mol. )& ¥l 20m!
o EQhe Zulzkel TsOH & otz 587 #Hidch A%, WAL 23+ NaHCOs
g 9 x3 NaCl & oz AHE &, F4 NaSO, 2 HAzsde}, wlAE 2t ¢
Z gAY AA 190mg & vk ©] crude product & TLC(Hex. 90% AcOET. 10%)=
AANA a-trans atlantone 125mg & FATH(EFE 68%). UV 2 % nm: 270(e18000). IRp
max c¢cm~1:3030, 1670, 1630, 1610. NMR in CDCls: 61.62(3H, S), 1.86(3H.S), 2.10(6H.
S), 5.30(1H, m), 5.90(2H,S.) MS(m/e): 218(M*), 203(9%, M*~—CHs), 163(10.7%), 150
(7%), 135(31%), 123(28%), 95(19%), 83(100%, CsH,O*), 55(17%)

Z ot % 1 F

a-bisabololone & @A 71w Al 2% o|FA el st v Arldl o] o] FHAE stereoche-
‘mistry & B A= producty] tAA W Fofl transZ} v wol AR o)tz AT F AT o
EA o 2% cis 9 trans 7} BF b3},

Conant ¢} Tuttle’® 9] condition ¢ whaba AcOH ¢+ Ewigke] I, & 71X = a-bisabololone &
24479 Lo o gl SA £gEe] 4o, £ 90% AcOH 48 2 2 a-bisabololone
£ 25711 50%12 8] 48 2 a-bisabololone & 9 &=}, ubH o a-bisabolone & WAl F¢ &
v 2] TsOH & 713t BAFA71" 70%<] 482 a-trans-atlantone o] dolwt, o] 3% cis
o)A A= detect 5 A @gkth, (TLC 2 #al). o] 49 double bond 9} configuration & NMR
2 4AA &5 AR/ Y o199 thE spectroscopic data & cis 9 trans o] A H 7L A9 W] &3 oh,

IR & 3030, 1630 (733t band), 16102] ©]|F72 33t 1670 9] a, f-unsaturated carbonyl 71 &
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L7 8qket A1k 1670(»C=0) Bt} 1630(vC=C)9} band 7} ©] 3t Aolw], o|A
AEHAA AALA T} e} 0

uv = HAEL 2 max 269(e20,000)°] A ok, E Afo] o8} FAA ¥ a-trans atlantone
-2 1 max 270(c18000) & e}l o}

¥ Age 93 I H a-trans atlantone o+ Hed 24 2 Crawford?o] 98 FA = a-trans
atlantone 9] nmr data & v 28} 2= table 13 7}

o

A

Table I-The nmr data of natural and synthetic @-trans-atlantone

Hydrogens product et produ by Synthetic prodct
a 1.63 1.62 1.61
b 1.85 . 1.86 1.83
c 2.10 2.10 2.10
d 5.33 5.30 5.31
e 5. 90 5. 90 5.9

YA 2.2 mass spectrum 9] FHE AP Wl o F ARk o] A B A o A
a-trans-atlantone 9] data 9} F#lol] W xs data: 9 X 3lgct o] Zael fragmentation
A £ 233 mass spectrum 9] data 9} B AFe] ols] FA= EA] mass spectrum
9] data & wlw3] 8w 7}7 Schemel, Tablel 9+ 7t}

Table II-The mass spectrometric data of synthetic a-trans-atlantne

Synthetic product by Synthetic product
the present work by Crawford!®
m/e % m/e %
218 9.8 218 9
203 8.8 203 6
163 10.7 163 9
150 6.8 150 5
135 30.8 135 18
123 27.9 123 17
95 18.6 95 14
83 100 83 100
55 17.1 55 31
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ol 4 AAzA E A FAR E2-e JdE9 a-trans-atlantone 7+ FAdlttn AE
A et '

B AL 383k Q014 AF Nxd F4A =Xz FYd stz (UNAM) 313k &9 Luis Maldonado &4~
el Al g =,
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