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Synthesis of Aceheptylenes

Kouichi SATOH*

Abstract

The reaction of 3-formylguaiazulene (1) with 1,1,1-trifluoroacetone (TFA) using
piperidine as catalyst in ethanol gave 3-trifluoroacetylvinylguaiazulene in 62% yield and
followed by treatment with NaOH-EtOH solution to give 9-isopropyl-1-methyi-5-trifluoro-
methylaceheptylene in 53% yield. And also, using NaOH as catalyst, the reactions of (1)
with TFA, acetone, 2-methyl-3-butanone, and acetophenone gave aceheptylenes in 3-35%
yields, respectively.
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FIZEEZII- PV 7L AT 2FAIZT7ATAVv Y (1] BIV3F- vz 7rdnde’dt =
NITATRAv =2 )=tk NaOH BRTINBRFRTHZ L0 h, S-roarF=nR
FLA-rOEE 2 FAKRELEOMICPAR L7z Scheme 1D (2) X577 ra—nfbdfll, X
BRZAGR ) VEECHKAMT A LI VERBTy 7y & (ed) 7XLvyY (3] 48
BRABZEXBELILY, LIATIrY 7AF e 7 2F A=~ 2D Y7t T
FAE =N EF T4 TAV VO3 fLiCBBRIRD I ENTENE, Q) EEACESR=%2/
— ¥ NaOH BROINBEK CHIR X8, SHIETPRAIRT7e~75 v v (6a) BEI6NB &
Fz, FHAIANITATAVY VHOEMBHHELTCLLI-t Y 74472+ v (TFA)
EDRIERARTIC, TDORERMBT NaOH %

Auvwhif=% 7 - L BROMBMBHREEDOART o /ELaH -0
Cs H390, CQ

7~ P U l6) AR, TFALAOE 1 L o =
MrAFLEEETDHr b vBEDORIENB LR 0 - -
ADT E~TFULYRETIZERRWELE

DCEET . Scheme 1
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Table 1 Physical Properties and Spectral Data of Products

[Sa]: brown prisms (hexane); mp 100.0-101.0°C9 ; b yield; UV (EtOH) Zoar (log €)
483 (4.6), 360 (4.2), 348 (4.8), 319 (4.2), 304 (4.1), 276 4.1), 234 nmm
(4.4); IR (nujol) 1675 cm™' (C=0); 'H-NMR (CDCl3. 200 MHz) 6=1.38 and ca. 3.12
(6H and 1H, d and sept, J=6.9 Hz, iPr7), 2.59 (3H, s, Mel), 3.12 (3H, s. Med),
6.68 and 8.97 (1Hx2. d, J=15.0 Hz, CH=CH), 7.31 (1H, d, J=10.9 Hz, HS), 7.54
(1H, dd. J=10.7, 2.1 Hz, HB), 8.0t (1H. s, H2), B.16 (1H, d, J=2.1 Hz, HB); MS
m/z (rel intensity) 320 (M, 100), 305 (Mf-CH;, 55); Found: F, 17.74%; Calcd
for CioHioF30: F, 17.79%.

[5b]: green needles (Et:0): mp 75.5-76.5C; 28% yield: UV (EtOH) d... (log €) 5683
2.9), 536 (4.5), 440 (4.3), 295 (4.2), 267 (4.2), 244 (4.3), 232 (4.3), 204
m (4.2); IR {nujol) 1840 and 1668 cm™ (C=0); 'H-NMR (CDCl3. 200 MHz) 4<1.35
and 3.05 (BH and 1H, d and sept, J=6.9 Hz, iPr7), 2.35 (8H, s, COCH3), 2.98
(3H, s, Met), 3.07 (GH, s ,Med), 6.60 and 8.52 (IHx2, d, J=15.1 Hz, CH=CH),
7.07 (iH, d, J=10.4 Hz, H5), 7.34 (1H, dd, J=10.4, 1.9 Hz, HB), 7.89 (1H, s,
H2), 8.07 (iH, d, J=1.9 Hz, H8); MS m/z (rel intensity) 266 . 58),- 251
M -CHy , S1).

[Sc): green needles (hexane); mp 64.3-65.3C; 52% yield; UV (EtOH) A,.r (log €) 590
2.8), 438 (4.4), 340 (4.2), 295 (4.1), 270 (4.1), 243 (4.2), 232 nm (4.3); IR
(nujol) 1664 em™! (C=0); 'H-NMR (CDCl3, 200 MHz) 6=1.21 and 2.91 (6H and 1H, d
and sept, J=7.0 Hz, iPr or iPr7), 1.35.and 3.08 (6H and 1H, d and sept, J=6.9
Hz, iPr7 or iPr), 2.60 (8H, s, Mel), 3.09 (3H, s, Med), 6.72 and 8.68 (IH2,
d, J=15.4 Hz, CH=CH), 7.08 (1H, d; J=10.9 Hz, H5), 7.39 (lH, dd, J=10.8, 1.8
Hz, H8), 7.95 (IH, s, H2), 8,09 (1H, d, J=1.8 Hz, H8); MS m/z (rel intensity)
294 w' &)p 279 (H.'GIJ' 60).

[6d]1® : dark brown needles (Et:O-hexane); mp 88.5-89.5C; 16% yield; UV (EtCH) R"“‘
(log &) 467 (4.6), 348 (4.2), 293 (4.3), 238 nm (4.5); IR (KBr) 1640 cm’
(C=0); 'H-NMR (CDCl3, 60 MHz) 6=1.34 and 2.99 (6H and 1H, d and sept, J=6.8
Hz, iPr7), 2.53 (3H, s, Mel), 3.00 (8H, s, Med), 6.90 (1H, d, J=10.4 Hz, HS),
7.25 (iH, dd, J=10.8, 2.4 Hz, HB), 7.27 and 8.668 (IHx2, d, J=14.7 Hz, CH=CH),
7.44 (1H, s, H2), 7.90-7.88 (1HxS, m, Cgls ), B.06 (1H, d, J=2.4 Hz, H8); MS
m/z (rel intensity) 328 (., 38), 3183 (f-CHs, 100); Found: C, 83.0; H, 7.5%;
Caled for Cull0: C, 87.76; H, 7.36%.

{Ba}: brown prisms (hexane); mp 99.0-100.0C; 53 (from ([Sa)) and 3% yield; 'H-NMR
(CDCl3, 200 MHz) 6=1.04 and 2.19 (6H and 1H, d and sept, J=6.9 Hz, iPr9), 2.29
(384, s, Mel), 5.30 (lH, dd, J=10.7, 1.6 Hz, H4), 5.36 (IH, d, J=12.6 Hz, H7),
5.61 (iH, d, J=1.8 Hz, HB), 5.72 (1H, dd, J=12.6, 2.1 Hz, H3), 6.38 (IH, d,
J=2.1 Hz, H10), 6.72 (IH, d, J=10.7 Hz, H3), 6.97 (1H, s, K2); MS m/z (rel
intensity) 302 (M, 74), 287 (Mr-CH;, 100); Found: F, 18.70%;, Caled for
Cig7F3: F, 18.85%.

(6b]: red oil; TNB® : green needles (acetone); mp 181.5-182.5C; 39% yield; 1H-NMR
{CDC13, 200 MHz) 6=1.04 and ca. 2.25 (6H and tH, d and sept, J=6.9 Hz, iPr9),
1.72 (@H, s, Meb), 2.16 (BH, s, Mel), ca. 5.12 (1H, d, J=10.7 Hz, H4), 5.14
(iH, s, HB8), ca. 5.18 (IH, d, J=12.6 HZ, H7), 5.61 (1H, dd, J=12.6, 2.5 Hz,
H8), 6.21 (H, d, J=2.5 Hz, H10), 6.45 (1H, d, J=10.7 Hz, H3), 6.60 (1H, s,
H2); MS m/z (rel intensity) 248 (", T72), 233 (M -CH; . 100); Found: C, 64.86;
H, 5.16; N, 8.90%; Calcd for CxsHaN30s : C, 65.07; H, 5.02; N, 9.11%.

[Bc]: red oil; TNB: green needles (acetone); mp 212.5-212.7C; 21% yield; 'H-NMR
(CDCl3, 200 MHz) 6=1.03 and 2.09 (6H and 1H, d and sept, J=7.0 Hz, iPrS or
iPr9), 1.03 and 2.15 (©H and 1H, d and sept, J=6.9 Hz, iPr9 or iPr5), 5.18
(4, d, J=11.0 Hz, H4), 5.21 (iH, s, HB), 5.28 (1H, d, J=12.6 Hz, H7), bH.e2
(lH, dd, J=12.6, 1.7 Hz, H8), 6.23 (lH, d, J=1.8 Hz, H10), 6.59 (1H, d, J=11.1
Hz, H3), 6.64 (lH, s, H2).

{6d]: red oil: TNB: dark green needles (acetone); mp 183.6-184.4'C; 5% vield;
IH-NMR (CDCl3, 200 MHz) 6=1.04 and 2.16 (6H and 1H. d and sept, J=7.0 Hz,
iPr9), 2.21 (@H, s, Mel), 5.31 (iH, d, J=12.7 Hz, H7), 5.34 (lH, d, J=1.4 Hz,
HB), 5.49 (IH, dd, J=10.5, 1.4 Hz, H4), 5.61 (1H, dd, J=12.7, 2.1 Hz, H8),
6.24 (iH, d, J=2.0 Hz, H10}, 6.67 (IH, d, J=10.4 Hz, H3), 6.7 (I1H, s, H2),
T.27 and 7.34 (\H and 4H, s, CgHs ): MS m/z (rel intensity) 310 (M, 74), 295
(M-CH3 ., 100); Found: C, 68.77; H, 4.94; N, 7.93%; Calcd for CioHxsNi:0s: C,
68.82; H, 4.81; N, 8.02%.

a) uncorrected. b) using piperidine as catalyst. ¢) 1,3,5-trinitrobenzene complex.
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'H-NMR 227 b AL HAEF INR-FX-100 ¢ HEEHE LT F 32 F 4 v 5 VAW
THELT e MS A7 b AIXBABF MJS-D100 AV, IR A=7 AL H215%, BF
A7 PLIEY 200-10 AV TERFRNE Lic, FBAR v~ F MP-21 ¥ VWCHIE
L', RAETHS, FthPThoLgHooPissRiL Table 1 TRL7,

2.1 3RLIATTATRLY (4) & LLI-FYTAFOTE P> (TFA) &0 EXY
hiEEACREESRAE

(4] 2.26g (0.01 mol) & 97% TFA 1.73g(0.015mol) % 50 ml D= % s —ATHEML, €
N DY 2 aE AT 2 AR L, KCTRRLT=—F L b~%¥ 2: 1 BAWTH
HLi, 60~80 A v Y2V I MFABSAT==FAE~FHY 1:2 BREET LD KBAIT
(5a) 1.20g (62%) ®#HM Ltz Bz —F b~y 2: 1 BABRK X HREAR (5a) &
BMEAOIL, =—F A CREGD (4) 2 0.9g B LI, (5a) B~ v bEHE LI,

2.2 (5a) DI ¥ /~)L¥ NaOH ZHTORK

(5a) 0.25g % =% 7 — 2100 ml &AL, NaOH 1.0g # &L KB K10 m %% T 2 K&
BT L, ERDIT 2.1 OBELAKRCHLTH 5 208 Thhotc, ~Fy vtk HGH
(6a) 0.09g (53%) HHBWL, 2WTHEBERMTHBH 7747 XV 0.03g(19%) 4R L
Fo bR=—FAE~FHY 2:1 BEWT REED (5a) #0.07g @R L7z, [6a) iT~*
FvhbBEERLY.

2.8 (4) LEHUAFLEZDOF P AHEORRE

rrvBE LT TFA, 7MY, 224FA-3-FTX ) VvEIV T2t 7 =/ VO 4EHEE R
Tl4) ERIEREN, RIEEHERVWThIFALLED7 2+ YIRWTOHRBRND,

[4) 2.26g (0.0l mol) & L7+ b v0.87g (0.015 mol)% = # / — 450 mliZ ¥ L, NaOH
1.0 g X &K AIKI10 m A0 % C 2 BERE ndk

B LA, MlE XU 5 ADEN 2.1 0% ot . CQ
BERBITR 1o ~FHVYR I D ER -c\c .

(6b10.97g (85%) #RBL, ==Fr &~ 53 [:]
2y v 2: 1 BAKTHE 2O (5b) 0.73

g (28%) BB, BT =—FA TR

RiGo (4] #0.07g BUR L7z, (6b) ix~*
Fvhd, Bbl G=—FAhbEFhEhBEBEL LI,

R: Q+CFys b=CHys C=CH(CH3) 5. deCog

Scheme 2
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§3. ®RBIUEE

kA inZ747A vy 4] E LL1I-F YV 7adte 72t v (TFA) A E#T3-+ Y
TNFRTEFAE2LITAT7 ALY [(Ba) & AT HIHDIT, &I Scheme 1 O K CHER
ERERIh oo €Y SURBAMEE LT= &/ — A 5T 2 BMBGRIIE L7, £5Mh%Y
YYHAYLA T ATHE - FWTB L (5a) 252%ORECHOLN, EHIK MS X075 #
GHEND 4 024F& TFA 1 FOMA LI Lddp (5a) i bhi, (6a) X IR T
1675 em™ h A F =3k (C=0) OYR%ERL, Fig. 1 ZRT X 5 '"H-NMR Ti26.68 %
XU'8.97ppm 2% » 7Y v 7EH J=15.0Hz DLThFIAKEETF 1 BLOBEDO 7+ 1
ARLI, TR PSS VABOE =2 A KLTRLTH Y, i 75402 (4] CEMLTV5,

Hs HS

YsCH b " H6 CHacH
~ | o r‘-‘ i
|

4
e "
Hes el f

iPr7

3 3 7 5 3 2
Fig.1 'H-NMR spectrum of [5a) in CDCls at 200 MHz
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DEIZ (5a) =%, —aAtE NaOH B TR U 2BERIMERIE L, £ IR CAREH
(OH) DBRRARGHEY, MS XU 7 o BHVilHA D CoHuFs 35 FR% b 2ahT
Ho1zo Fig. 2R T L 51 '"H-NMR Tik@i# 3ppm 35D 774 7 X v v D 4-fLd 4 5
NEOR—F o 7F A HRRGHERT, HFALC530 L0 6.72ppm REAZHARET 1 @S
DAH 7YV ZLIc HE BEU H3 oo 77 anRBobhi, ¥4 H4 /2 H8 & HI10 ¢
BELALEISCHG EERY » 7Y v 7/ LTHEMIIL > T\ 5%, L2 5T5.61ppm @ HG
DY 7 FVIPBETHS- DY 7w 2370 EDH » 7TV v 7 LT—B L THIREAV-B—ig
DESTHoleH, 7 ¥ BETFEBHLTF oy 7Y v 7T5E Fig. 20k 5 —HERI-E



EEEH—  BBREIFHRWREHR (B228) 5

W7 g

JM JH UL,

H?

f

HB K6 ~ H4 [60)

f H3
A 1
MJ
6

s

7

H

f
ni*:’“rQ
L i
5

5 2 i 5 oom

Fig.2 'H-NMR spectrum of (6a) in CDCly at 200 Mz

fLliczé&dmb HD v 73 A L LTRBRLIS, BLEDZ EhbEEMHI-14 v e n -1- £
FAS-FPYVTIAF R RAFAT~TF VLV (62) THHLEERLI,

AT Hafner 63 YDv 78XV R (ed] 7TAVVEHBIV 72~7F L VvEBOERPE
RODOPFHETOWTORED b, BEDOT~TFLVVOLIFFELVLRETHD, 4K
YRR THBLEELLRD, LicAoT 4] iz TFA LAD B+ E¥ L2 b vBIRE
&%, Fhi=x /-1t NaOH BETMEBRIETHIE, 7e~7F v vyRBoh 5kl
MHBDOT, 74t v (CHCOCHy), 2- 2 F14-3-7 % 7 v (CH;COCH(CHs):) 8L 07+ +
7 = 7 v (CHsCOCHs)® # [4) L RIS R,

cheor b v (M) S exY) O vETRRIENRED bhith - DT, s NaOH
T C2ORMmeBi L, (4) &7t vEDERPITIR THAE=A KL IO KBED
B R B WHRAIRREIL R E MR & 1640 3s X UF1668cm™ 1 H A K = L KD RILH R
THEHREOCLEDO MBI TH > 1o TL3,5-+ V= b eXvEviofmnbkasspCry
=revy=—1) ELTHERLEE, FHETo7 MS SXOURHRSPEL SHREMRY
{2 CioHzo 7525 FR% 3%, 'H-NMR 134D (6a) LR L L5 v 7/ F 28— vHRLT
WBIEMBI-A VYT rEA-1,5-U2FLT~TF L [6b) THYH, #FD 'H-NMR T
(5a) L BERKED Y 7F 138 — v EHRLTWBHZEME (5b) THHZ EXEREhI, 2D
ZOOERHOTFEIZ=2/ — A1k NaOH BRT M) L7t vEDBARIEIC X S (5b) ©
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AR, LT (5b) DR - BARIGIK & % (6b) D&ERE—BMORIEIHEE » TV B2 EXF
LTw%, ¥/0ED (4] & TFA LORIER =% 7 — ¥k NaOH B# T 5 & B0 [5a)
& (5a) BXU (6a) BTh LR 5BV IBDORRBCHOIi, X612 (4) E2-2F1-3-7
I VEIPT 72/ VOREEERZRFALKEFTHY, 3-€=2 4 + vENE (5e) &
XU (d) &7 e~FF v (6c] XUV (6d] #B, ZTHBOHES Table 11IZR L%
ADARY b A LOSHEN LR LI

§4. # £

M EF7747XvvED NNN-LxaFAk:Aa7 3 F (DMF) &3E{b+ 2+ Y 4 (POCL)
¥R\ Vilsmeier REDP T ARBIENEBTCHIZENTESL, 2O QI 71 vicd &
AFLEEEOr b vBE =8 — A% NaOH B TRIEZIRB E 7 e~TF L UNARICE
bRBEZEERGHLA, 7Te~TF U VIRT 4 A 21K 5 RBIELD STRRAED D
HY, TTBRTELAREREC T €~7F Vv v OS-IICBRENHAIRTLE 5 K412
HoHH, RIEDBRBIDOErLHALIBZHETHDEELB,

B &

AR Y » TREHRRBRITID D, BIEHVG A 2 ¥ L MBILURYT B RS 0 E SIS B 0T 5 i
AERTFERPANSEE, THELIVERSMOFLEHLEE LI BRSHTET - MRILTFEFTOLEF HA
IRRECCAFERE, 7 » BAFE LTV 2 ¥ L #1143 v THRERSH O HE KL O REHRS
K, ¥RR0OHYE LT ALH NS SEREORB TN L LET,
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