Sesquiterpeni lattonici
di interesse farmacologico: proprieta strutturali e funzionali.
Parte II: germacranolidi
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In prosecuzione dello studio sistematico dei lattoni sesquiterpenici
naturali e di sintesi dotati di attivitd biologica, in particolare di attivitd
citostatica e anticancerogena[1], il presente lavoro descrive una rassegna
della famiglia dei Germacranolidi lattonici significativamente bioattivi,
riportando per ciascuno di essi sia le caratteristiche di natura chimico-
fisica, sia i dati ottenuti da tests di citotossicitd e anticancerogenicitd in
vitro ed in vivo eseguita secondo le classiche metodiche sperimentali [2-6].

1. - GERMACRAND
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Scheletri germacranolidici piu ricorrenti in

questa classe di lattoni sesqui-
terpenici biologicamente attivi:

I. - GERMACROLIDE It. - MELAMPOLIDE

1. - PSEUDOGERMACROLIDE IV. - HELIANGOLIDE
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VI. - COSTUNOLIDE [7-13]

CysHz0z PM = 232, p.f. = 106°C, []% = + 1310 (C = 0,69, CHCL).

Isolato da Liriodendron tulipifera L. e Michelia compressa Maxim (Ma-
gnoliacege).

L R. = (¥y,,., em™!, KBr) 1765, 1665 {y-lattone, x, P-insaturo).

'H-NMR = {8 ppm, CDCl,) 6,24 (1H, d,J = 3 Hz), 5,52 (1H,d,J = 3 Hz)
C-13 esometilene, 4,79 (1H, m) C4, 5,00 (1H, br), 4,50 (1H, br) C-1
e C-5, 4,54 (1H, t, J = 10 Hz) C-6, 2,55 (1H, brm) H-7, 1,70 (3H, br)
C-14, 1,42 (3H, d, J = 1 Hz) C-10.

MS = (m/e) 232 (M*).
La conferma della struttura ¢ stata eseguita tramite analisi cristallografica X,

Bioattivitd: citotossico verso colture di cellule di carcinoma umano della
nasofaringe KB; EDy, = 0,26 ug/ml.

Anet. Ist. Super. Sanifd (1981) 17, 203-322
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Vil - PEROSSI COSTUNOLIDE |14}

CisHpO, PM = 264, p.f. = 1410 (decompl). (]2 = 4 1710 (C = 0.20

acetone).
lsolate da Magnolia grandiflora (Magnoliaceae) — Mississipi.

I.R. = {vyu.. em™, KBr} 3440 e 3350 (OH). 3090. 1765 ¢ 1660 (a-meti-
lene, v-lattone).

M. S. == (m/c) 265 (M') 264 (M*), 249, 247. 23].

H-NMR = (8 ppm, acetone—dg} 6.03 (1H.d. J = 3.2 Hz} C-13. 552 (1H.
d. 3,2 Hz) C-13, 5,39 (IH,brd. ] = 89 Hz} (5. 5,18 ¢ 5,03 (1H. )
H-14, 4,44 (1H.1,] = 9,7 Hz} C-6, 4,04 (1H.dd. J = 3.5 ¢ 9.0 Hz)
C-1, 1,70 (3H.d. J = 1.3 Hz) C-15. 10,51 (1H, br &) OOH, scambia-
bile con D,0.

1C-NMR = (3 ppm., D-piridina) 170,4 (s} C-12, 80,9 (d) €-6, 91,5 (d) C-1.

Bioattiviti: attive contro linee di cellule del carcinoma umano delia naso-

faringe KB; EDg = 2,7 pg/ml,
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VIII. - ELEFANTINA [10, 15, 16, 17]

CagHag0yr, PM = 374, p. f. == 242-244 oC, [«]¥] = -— 3800 (C = 0,015, MeOH).
Isolata da Elephantopus elatus Bertol. (Compositae) ~ Florida.
U. V. = (Astur, nm, MeOH) 215 {e = 25000).

I. R = (vpa» cm™, KBr) 1733, 1760, 1647 (y-lattoni, =, B-insaturi),
1712, 1231 (estere «, S-insaturo).

M. S. = (m/e) 374 (M'), 275 (M-CsH,0,).

"H-NMR = (5 ppm, DMSO) 6,15 (1H, 4, J = 3 Hz) C-13, 5,78 (1H,d, J =
=3 Hz) C-13, 4,36 (1H, m) €-6, 8,06 (1H,brs) C-1, 6,50 (1H, m)
C-2, 3,1 e 2,7 (1H) €-5, 4,20 (1H,t,J = 8,5 Hz) €-6, 3,7 (1H, m)
C-7,4,1 (1H, m) C-8, 1,17 (3H, s) C-15, 5,75 (1H, m), 2,03 (3H,d. J =
= 1 Hz), 1.88 (3H, d. J == 1 Hz} estere insaturo.

Bigattivitd: attiva contro cellnle del carcinoma umano della nasofaringe KB;
ED = 0,28-2 ug/ml e verso il Walker 256; ED. = 50-100 mg/kg,
T/C 12 (100 mg/kg).

dan. [#t. Nuper. Sepitd (1981) 17, 283-322
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IX. - ELEFANTOPINA [10, 15, 16, 17]

CyoHy0;, PM = 360, p.f. = 262-264 °C, [a]}} = -—398c (CHCIy).
Isolata da Elephantopus elatus Bertol. {Compositae) — Florida.
U. V. = (Ama., nm, MeOH} 210 (= = 27000).

L R. = {vyue, em™}, KBr) 1760, 1645 (y-lattone, o, B—insaturo esometile-
nico) 1745, 1434 (y-Jattone, x, f-insaturo—endo), 1706 (estere meta-
crilico).

'H-NMR = 8,07 (1H, brs) C-1, 6,18 ¢ 5,81 (2H,d,J =3 Hz} C-13, 6,16
e 5,79 (2H, br &) = CH; metacrilico, 5,5 {1H, m) C-2, 3.1 e 2,8 C-5,
4,2 (1H, m) C-6, 3,75 (1H, m} C-7, 4,1 (1H, m) C-8, 1,88 (3H, s), 1.18
(3H, s) C-15.

Bicattivita: attiva contro il carcinoma di Walker 256 del topo: 50-100 g/kg
con T/C 22 (100 mg/kg) e contro linee di cellule del carcinoma umano
della pasofaringe KB; EDg, = 0,28-2,60 pg/ml. Attiva nel sistema PS
con Test—control (T/C) di 140 (40, 20 mg/kg).

Ann, Tst. Super. Sdanitd (1931) 17, 283-32t
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X. - ERIOFERTOPINA (18}

CjoHz504, PM = 349, [a]3! = + 890 (CHCl,).
Isolata da Eriophyllum confertifiorum Gray (Compositae).

I. R. = (vyu» cm™Y, KBr) 3430 (OH), 1765 e 1660 (y-lattone «, [-insa-
turo) 1725, 1637 (estere insaturo}.

M. S. = (m/e) 349.1666 (M*).

'H-NMR = (8 ppm) 5,06 (1H, m} C-1, 4,84 (1H, dt, J = 5,9, 10 Hz) C-2,
5,05 (1H, m) C-5, 5,05 (1H, m) C-6, 2,98 (1H, m) C-7, 5,82 (1H, br
d, J = 5 Hz) C-8, 3,37 (2H, dd, J = 5,3, 14,5 Hz) C-9, 5,63 (1H, d, J =
== 3,5 Hz) C-13, 6,32 (1H,d,J = 3,5 Hz}, 3,74 e 4,28 (ZH, qas, ] =
= 12,7 Hz), 1,72 (3H, br s) C-15, 6,02 e 5,62 (1H, br s} metile del-
’estere, 1,94 (3H, br s) metile vinilico deil’estere.

Bioattivitd: attiva in vitre contro cellule KB; EDy = 1.2 pg/ml e in vive
contre la leucemia linfocitica P 388 del topo con T/C 167 a 20 mg/kg.

Ann. Jal. Super. Sanitd (1881) 17, 283-322
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ML 2-ACETHL ERIOFERTOPINA [18)

AcO..

CoH 0, PM = 390, [ofil = 4+ 290 (U = 0.83, cloroformio).
lsolata da Eriephyllum eonfertiflorum (Asteracear) Gray.

U V. = (fwa.-nm, McOH) forte assorbimento alle alte frequenze.
L R. = (va... em™ ', CHCL} 3500, 1765, 1733, 1725. 1660, 1637.
M. 8. == (m/e} 391 (M - 1).

'H-NMR = (8 ppm) 5.10 (]H m) C-1. 58] (1H.m) C-2. 53.10 (211. m)
-5, (0. 2,95 (1H. m) C-7. 5.8 (1H,m) C-8, 3.18 (2. dd, J = 5.6 ¢
14,2 Hz) C-9. 5,65 (]H.(I._J == 3.4 Hz) C-13. 633 (1. d.] = 34
Hz) C-13. 3,74 ¢ 4.41 (2H. quu. J =+ 13.8 Hz) C-14. 1,78 (3H. brs)
C-15. 6,03 e 5,68 (ZH.brs) metlene estereo, 1,94 (311 brs) metile
estereo. 2,08 (3H, s) acetile,

Bivattivita: attiva contra la leucemia P-388 del topo con T/C == 130 a
30 mg'kg ¢ attiva contrs lince di eellule del earcinoma umano della
nasofaringe KB: ED;, = 1.75 ug'ml.

Ans It Super. Sawile (19=1) 170 2y
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NI - ERIOFLORINA [19. 20, 21]

CpoHny0p PM = 348. p.f. = 198-2020C, [2]y = 1040 (CHCLy).

Isolata da Eriophyllum lenatum Yorbes, Eriophyllum confertiflorum ¢ Po-
dunthus ovatifolius {Compositae).

U. V. = (Aya,» nm) 210 (lgz - 4.31).
T R. = (vaaes ¢m 1) 3570, 3120, 1770, 1725, 1650.
M. S. = {(m/e¢) 348 (M*) 3062,

HH-NMR — (3 ppm, CDCly) 635 (1H, d, J = 2,0 Hz) C-13 583 (1H. 4. J =
- 2.0 Hz) C-13,1.84 (3H, d, J == 0.5 Hz) C-15,5.31 (1H, br d, J == 11.0
Hz) C-5. 6,50 (1H, dd,J = 1 ¢ 11 Hz) C-6.

Bioattivita: significativa altivitd in vive contro la leucemia P-388 del rope.

Awmn. dst, Nwper. Napitd (1usl)y 170 283 322
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XIH. — EUPACUNINA [10, 22, 23, 24}

Co2H20q, PM = 404, p. f. = 163-164 °C, [«]i* = -55° (C = 1,24, acetone),
Isolata da Eupatorium cuneifolium (Compositae) — Florida.
U. V. = {(Ap.,.nm, MeOH) 211 {¢ = 23900).

L. R. = (vmy,, em™ !, CHCI3} 3610, 2941, 1754, 1739, 1712, 1639, 1377, 1366,
1247, 1139, 1041.

M. 8. = (mje) 404 (M*) 345 (M-CH,CO,). 313, 305 (M-CH,CH = CCH,COy)
283, 203, 253, 245, 229 (M-99-60-18: M- ac. angelico, ac, acetico,
acqua), 163, 111.

'H-NMR = {3 ppm, D-acetone) 3,58 (1H,br d,J = 3 Hz). 3,1 (1H, m).
2,75 (1H, br s), 2,42 (1H,dd, J = 3,15 Hz) 2,06 (3H, ), 2,04 (3H, br
s), 1,95 (3H, brs), 1.83 (3H, br,s), 1,74 (3H, br s).

Eseguita anche analisi cristallografica X,

Bioattivita: attiva in vitre contro linee di cellule del carcinoma umano della
nasofaringe KB; EDg, = 2.1 pg/ml ed in vive contro la leucemia P 388
e il carcinosarcoma intramuscolare WM 256,

Ann. Ixt. Super. Semitd (1931) 17. 283-322
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XIV. - EGPACUNOLINA [10, 22-24]

AcO

CysHy05, PM = 420, p. f, = 164-165 oC, [«]}¥ = + 460 (C == 1,02 acetone).
Iselata da Eupaitorium cuneifolium (Compositae) — Florida.

U. V. = (Aar, nm, MeOH} 211 (e = 23800).

I. R. = (Ve cm ™, CHCly) 3472, 2941, 1767, 1748, 1742, 1650, 1247, 1120.

'H-NMR = (3 ppm, CDCl,} 6,32 (1H,d,J = 4 Hz), 4,1 (ZH, brs), 2,75,
(2H, m), 2,10 (3H,s), 2,01 (3H,s), 1,98 (6H,s), 1,72 (3H, s).

Bioattivita: attiva in vitre contro cellule del carcinoma umane della naso-

faringe KB, ED;) = 3,7 pg/ml

Anrn. st Super. Nunita (1081 17, 44444
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XV. - EUPACUNOSSINA [10, 22-24}

AcO

CagHgyOp, PM = 420, p.f. == 171-1720°C, [«]2® + 270 {C = 1,0 acetone).
Isolata da Eupatorium cuneifolium (Compositae) — Florida.
U. V. = (Ami,, nm, MeOH) 209 (e = 17000).

I. R. = (vy.., em™, KBr) 3521, 1763, 1751, 1269, 1245, 1155, 980, 958
948, 910.

M. S. = (mfe) 420 (M*), 361, 305, 263, 245, 163, 95, 43.

IH-NMR = (3 ppm, D-acetone) 6,18 (1H,d,J = 4 Hz), 2,77 (2H, br 8),
- 28 (3H,s), 1,88 (3H,d,J = 1,5Hz), 1,75 (3H.d,J=1 Hz), 1,62
(3H,s), L18 (3H,d,J = 5,5 Hz).

Bioattivita: attiva contre linee di cellule del carcinoma umano della naso-

faringe KB; ED;, = 2,1 pg/ml.

Ann. Iat, Super. Sonitd (1981) 17, 283-322
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XVIL - EUPAFORMOSANINA {25]

C2aH3404 P. M, = 420, p. £. 91 °C (MeOH-H,0), [«]p = — 99,30 (C = 2,193,
CHCl,).

Isolata da Eupatorium formosanum Hay (Compositae) — Taiwan.

I. R. = (Vae., em™!, CHCL) 1755 e 1658 (y-lattone o, B-insaturo), 1730
e 1720 (acctile e estere in C-8), 3420 (OH).
M. 8. = (m/e) 420 (M*).

'H-NMR = (3 ppm) 5,81 (1H, d,J == 2,0 Hz) C-13, 6,38 (1H, d, J = 2,0
Hz) C-13, 4,36 (2H,s) H-19, 443 (2H,d, J = 6,0 Hz) H-20, 3,01
(1H, 8) C-7, 1,79 ¢ 1,90 (3H, s) C-14 e C-15, 6,95 (1H,t, J = 6,0 Ha)
C-18, 5,61 (1H,dd, J = 5,5, 12,0 Hz) C-3.

BC-NMR = (3 ppm) 1252 (1) C-13, 74,6 (d) C-6, 70,8 (d) C-8, 43,3 (1)
C-9, 59,1 (1) (t) e 56,9 (t) C-19 e C-20, 79,7 (d) C-2.

Bioattivitd: attivitd significativa in vive contre il carcinosarcoma Walker
256 e leucemia P-388.

Ann. Iet. Super, Sanitd (1981) 17, 283-322
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XVIL - EUPAFORMONINA (10, 26, 27§

CnHngsg PM = 306, p- f. = 216-218 oC,
Isolata da Eupatorium formosanum Hay (Compositae) — Taiwan.

L. R. = (Vpa..,» em™, Nujol) 3409 (OH), 1753 (y-lattone «, B-insaturo),
1712 (carbonile acetilico}, 1675 e 1663 (insaturazioni olefiniche}.

M. S. = (mfe) 306 (M*), 264 (M-COCH,), 246 (M-CH,COOM), 228 (M-
CH,COOH-H,0).

'H-NMR = (3 ppm, D-piriding) 6,41 (1H,d, J = 3 Hz) C-13, 5,72 (1H, d,
J = 3,0 Hz) C-13, 2,00 (3H, &) acetile, 2,12 (3H, s), 1,79 (3H, s).

La struttura & stata confermata per analisi cristallografica X.

Bicattivita: significativa attivitd inibitoria in vitro verso cellule del carci-
noma epidermoide nmano della laringe (H Ep-2).

Anun. Ist. Super. Senite {1981} 17, 283-332
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XVHI. - EUPAISSOPINA [23]

C2oHy07, PM = 378, p. £ = 1250°C, [«]F = — 138,90 (C = 1,45, CHCly).
Isolata da FEupatorium hyssopifolium L.

LR. = {BMax.s cm L, KBr) 1775 e 1665 (a—metilene, y-lattone), 3420 (OH),
1710 (carbonile dell’estere).

M. S. = (m/e) 378 (M*), 304, 262.

'"H-NMR = (8 ppm, CDCly) 6,36 (1H, d, J = 3 Hz) C-13, 5,76 (1H.d, J =
3 Hz) C-13, 3,22 (1H, m} C-7, 4,91 (1H, t, J = 9 Hz) C-6, 4,02
(1H, d, J = 12 Hz) C-15, 3.84 (1H, d, J = 12 Hz) C-15,4,73 (2H. d, J =
6 Hz) C-20, 1,80 (3H,d,J = 1.6 Hz} metile estereo, 6,81 (1H, dt,
J =16, 6 Hz) H vinilico esteree, 1,73 (3H, d, J = 0,5 Hz) C-14, 5,37
(1H, m) C-1.

BC-NMR = (8 ppm) 165,96 ¢ 168,77 carbonili estereo ¢ lattonico, 66,82
.o {d) C-5, 64.28 (s) C-4.

La struttura & stata confermata per analisi cristallografica X.

Biocattivita: attiva contro il carcinosarcoma Walker 256 del topo (T/C =
= 330 %, 2,5 mg/kg)} e la leucemia linfohlastica P-388.

dnn. fst. Super. Sanitd (1981) 17, 283-322
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XIX. - EUPASSERINA (10, 29]

CaaHogOro PM = 404, p. f. = 153-154 oC, [a}, = + 71,2 (MeOH).
Isolata da Eupatorium semisacratum (Compositar).
U. V. = (vpa - nm, EtOH) 210 (c = 27270).

I.R. = (vy.,, em™Y) 1766 e 1628 (z-metilene, y-lattone), 1730, 1718 e
1250 (residuo acetil-sarracinato}, 3448 {OH).

M. S. = (m/c} 404 (M¥).

H-NMR = (3 ppm) 6,30 {1H,d, J = 3.5 Hz) C-13, 5,60 (11,d,J = 3 Hz)
C-13, 1,98 (3H, s) acetile, 2,12 {3H, d, J = 7 Hz) metile vinilico sar-
racinies, 6,52 (1H, q.J = 7, Hz) H vinilico sarracinico, v4 4,84 ¢ vg
4,49 (1H, qap. J = 12 Hz) C-8, 1,54 ¢ 1,80 (1H, s) C-14 ¢ C-15, 5.00
(2H, m) C-1 e C-5.

Bioattivita: attiva contro la leucemia del topo P-388 (3¢ mg'kg) e contro
linee di cellule del carcinoma umano della nasofaringe KB; ED;, =
= 0,23 pg/ml

Ann. Ist. Super. Senifd (1981) 17, 283-322
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XX, - DEACETIL EUPASSERINA [10, 30]

CzoH304, PM == 362, p. f. = amerfo, [«]Zf = L+ 750 (MeOH).
Isolato da Eupatorium semisacratum (Combositae) - Florida,
U. V. == (Ay,.., nm, EtOH) 209 (lge = 23,2).

L. R. = (, vyuue, et !, CHCLy)L

M. 8. = (m/e) 362 (M*).

'TH-NMR = {3 ppm, CDCl;) 6,30 (1H,d.J = 3,5 Hz), 560 (1H,d,J =
= 3,0 Hz) C-13, 6,52 (1H, q, J = 7 Hz), 5,00 (2H, m), 4,20 (2H,t, J =
= 13 Hz} CH,~OH del sarracinile, 2,12 (3H, d, 7 Hz) C-14, 1,98 (3H, s)
C-15, 1,80 e 1,54 (3H, br) metilvinilict terziari.

Bioattivita: attiva contro la leucemia P 388 del topo (18 mg/kg), citotossica
verso colture di cellule del carcinoma umance della nasofaringe KB;
ED;, = 0,29 pg/ml.

E AR
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XXI. - EUPATOCUNINA {10, 17,22}

CaH,0,, PM = 404, p. f. == 163-164 °C, [a]% = — 1290 (C = 1,36, acetone).
Isolata da Eupatorium cuneifolium — Florida.
U. V. = (vma,., nm, MeOH) 212 (& = 28000).

L. R. = (vy.., cm,”" CHCL} 3496, 3030, 1760, 1745, 1718, 1650, 1381, 1358,
1237, 1153, 1041.

M. S. = (mje) 404 (M*), 387, 362, 344, 321, 305, 261, 244, 214, 165, 149,
137, 83, 55.

"H-NMR = (3 ppm, CDCl) 54 (1H,m) C-1, 2,76 (1H,ddd, J = 2,5, 10,
14 Hz) C-2, 2,38 (1H, ddd, J = 4,7, 14 Hz) C-2,5,2 (1H,dd, J = 2, 5,
4 Hz) C-3, 5,18 (1H, dq, J = 1,5, 11 Hz) C-5, 5,78 (1H, dd, J == 2,5, 11
Hz) C-6, 3,3 (1H, m) C-7, 5,64 (1H,dd,J = 1,3 Hz) C-8, 4,46 (1H, d,
J =3 Hz) C-9, 6,24 (1H,d, J = 2,5 Hz) C-13, 5,96 (1H, d, J = 2 Hz)
C-13, 1.9 (3H,s) C-14, 1,79 (3H,4d.J = 1,5 Hz) C-15, 3,23 (1H, m)
OH, 6,09 (I1H, m) H vinilico estereo, 1,9 (6H, m} metili esterei, 2,03
(3H, s) acetile.

Bioattivita: attiva contro linee di cellule del carcinoma umane della naso-
faringe KB; ED = 0,11 pg/ml ed in vive nel sistema PS con T/C
135 a 60 mgkg.

Ann. Ist. Swuper. Sonita (1041} 17, 283-322
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XXII. - EUPATOCUNOSSINA [1¢, 22]

CoaH g0y, PM = 420, p. f. = 200-201 oG, [«]3* = — 209° (C = 1,0, acetone).
Isolata da Eupatorium cuneifolium — Florida.

U.V. = (Avac, nm, MeOH) 210 (e = 15500).

I. R. = (v, cm !, KBr) 3425, 1736, 1155, 1081, 1035, 970, 955,

M. 5. = (m/e) 420 (M™*) 403, 361, 360, 305, 262, 244, 237, 165, 137, 97, 71, 42.

'H-NMR = (3 ppm, CDCl) 6,2 (1H, m) C-1, 2,36 (1H,ddd, J = 3,37, 7,
15 Hz) C-2, 2,37 (1H, ddd, J = 3,9, 15 Hz) C-2, 6,2 (1H, m) C-5, 5,79
(1H,dd, J =2,10,5 Hz) C-6, 3,1 (1H,m) C-7, 4,15 (1H, m) C-8,
528 (1H,d,J =2 Hz) -9, 6,19 (1H,d,J =2 Hz) C-13, 6,80 (1H,
d,J =2 Hz) C-13, 1,83 (3H,br s) C-14, 1,73 (3H,d,J = 1,5 Hz)
C-15, 4,10 (1H, q,J = 5,5 Hz) epossi-H, 1,27 (3H, d, J = 5,5 Hz) e

s 1,54 (3H, s} metili dell’estere, 2,02 (3H, 8) acetile.

Bioattivita: attiva in vitro contre linee di cellule KB; ED;, = 1,7 pyg/ml

Ann, Fst. Super. Numitd (1981) 17, 283-322
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XXMl - EUPATOLIDE [31]

CisHyO;, PM = 248, p.{. = 188-190°C.

Isolato da Eupatorium formosanum Hay.

L R. = (vyae, em ™, CHCL;) 1760 e 1660 («-metilene, y-lattone), 3435 (OH).

M. 8. = (mfe) 248 (M™), 230, 215.

'H-NMR = (8 ppm, D-acetone) 6,22 (1H, d, J == 3 Hz) C-13, 5,68 (14, ¢,
J = 3 Hz) C-13, 4,30 (1H. d, J = 4,5 Hz) OH, 1,67 (3H, d, J = 1,0 Hz)
C-14, 1,72 (3H, d, J = 1,5 Hz) C-15, 5,30 (1H, q, J = 7.5, J = 10,5 Hz)
G0, 2.8 {1H, br m) C-7, 4,97 (1H, brs) C-8, 4,60-4,85 (2ZH, m) H-1
e H-5.

Bioattivita: attivita antipiretica, antinfiammatoria, citotossica contro linee
di cellule del carcinoma epidermoide umanc della laringe (H Ep-2);
ED;, = 0,47 ug/ml. Attivitad contro il virus « 40 trans » della scitnmia
W-18 Va-2 formatesi da cellule di origine umana; ED;y = 0,34 pg/ml.

Ann. Fet. Super. Sanitéa {1981) 17, 283-322
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XXIV. - FANTOMOLINA [10, 32)

C21H26061 PM = 374, P f. = olio.
Isolata da Elephantopus mellis — Taiwan.

I. R. = (Vaers cm™, CHCly) 1770 (y-lattone «, ﬁ~insatu}o), 1725, 1719
(estere insaturo) 1664, 1640 (insaturazione olefiniche).

'H-NMR = (3 ppm, CDCl;) 6,33 (1H,d,J = 3 Hz) C-13, 5.80 (1H,d.J =
=3 Hz) H-13, 347 (2H,q,J = 17,5 Hz) C-20, 1,18 (3H,t,J =175
Hz) C-21, 2,00 (3H,d,J == 1,5 Hz), 1,79 (3H, m), 1,73 (3H, m) tre
gruppi metil vinilici.

Bioattivita: attiva contro linee di cellule del carcinoma epidermoide umano
della laringe H Ep-2; ED;, == 0,66 pg/ml.

Ann. Ist. Super. Sanitd {1981) 17, 283-322
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XXV, LIATRINA (10, 33, 34]

CaHyOp, PM = 418, p.f. = 130-1320C, [« = — 142,00C (C = 1,93,
CHCL).

Isolata da Liatris chapmonii — Florida.
U. V. = {hyer, nm, EtOH) 220 (e = 19420).

L R. = (vmsxs em ™), KBr} 1763 ¢ 1658 (x-metilene, y-lattone), 3424 (OH)
1736 e 1272 (acetile), 1712 (estere insaturo).

M. S. = (m/e) 418 (M*) 260, 259, 141, 99, 79, 81, 69, 53, 43.

"H-NMR = (3 ppm) 6,36 (1H, d,J = 5,6 Hz) C-1, 5,79 (1H, d, J = 5,6 H)
C-2, 5,65 (1H, dd, J = 1,5, 6,5 Hz) C-5, 5,88 (LH, m) €6, 3,47 (1H, m)
€-7, 522 (1H,t,J = 3,5 Hz) C-8, 2,37 (2H,d,J = 3,5 Hz) C-9,
1,39 (3H,s) C-14, 1,91 (3H,m) C-15, 649 1H, gap J = 5.4 HA) H
vinilico dell’estere, 5,69 (1H,d, J = 2,3 Hz) C-13, 6,30 (1H,d, ] — 2.3
Hz) C-13, 2,76 (1H,s) (OH), 2,06 (3H, s) acetile.

Bioattivita: attive contro la leucemia linfocitica P-388 (T/C 137) (5 mg/kg)
e contro linee di cellule del carcinoma umano della nasofaringe KB;
ED;, = 1,5 pg/ml.

Ann. Ist. Super. Sanitd {1981} 17, 283-322
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XXYVI - LIPIFEROLIDE (14, 35, 36]

€ H3,05, PM = 306, p. f. = 118-119 oC, {a]22 = — 125 © (C = 0,06, MeOH).
Isolato da Liriodendr ontulipifera — Nord America (Magnoliaceae).
U, V. == (Amu, nm) 210 (lge = 4,07).

L R. = (vya., em™!, CHCYL) 1770 ¢ 1660 (y-lattone a, B~insature), 1745
{acetato), 1245, 1230,

M. S. = (mjfe) 264 (M-CH,CO), 246 (M-MeCOOH), 43.

'H-NMR = (3 ppm, CDCly) 6,38 (1H, d, J = 3,6 Hz) C-13, 5,73 (1H,
d, J = 3,2 Hz) C-13° 5,72 (1H, m) C-8, 5,32 (1H, m) C-1, 4,40 (1H, 1,
J =82 Hz) C-6, 318 (IH,m) C-7, 2,84 (11, 4d,]J = 8,2 Hz) -5,
2,07 (3H, 5) acetato, 1,77 (3H, brs) C-14, 1,38 (3H, s) C-15.

Bioattivita: attive verso colture di cellule del carcinorma umano della naso-
faringe KB; EDg, = 0,16 pg/ml.

Ann. Tel. Juper. Sanitda (1081) 17, 283-322
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XXVII. - MICANOLIDE fi0, 37}

CysH,0,, PM = 290, p. f. == 230-233 °C, [a]p = + 53,40 (C = 1,124, dios-

sano).
Isolato da Mikania scadens {(Compositae).
U. V. = {Ay,., nm) 206 (e = 16700).
LR = {ua, ecm™!, KBr) 1767, 1752, 1666, 1630.
M.S. = (mfe) 290 (M*}.

'H-NMR = (3 ppm, DMSO) 6,20 (1H, d, J = 4,5 Hz) C-13, 5,92 (1H, d, J =
= 4,5 Hz) C-13, 7,56 (1H,d,J = 1,7 Hz) C-5, 4,72 (1H, m}) C-8, 1,01
(3H,s) C-14.

Bioattivita: attivo verso colture di cellule del carcinoma vmano della naso-

faringe KB; EDg = 1 pg/ml.

Atin, Tal. Super. Sanitd (1981) 17, 283-322
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XXVII. - MICHELENGLIDE {11]

C]5I{2004, PM = 264‘, p. f. - 160—162 OC.
Isolata da Michelia compressa Maxim.

L.LR. = ( max., em™!, KBr) 1757 e 1660 (y-lattone %, 3- insaturo), 890
(esometilene).

M. 8. = (my/e) 264 (M7).

'"H-NMR = (8 ppm, CDCL) 1,35 o 1,41 (3H,s) C-14 o C-15, 2,86 (1H, dd,
J=9e2Hz)C1,291 (1H,d,J = 9 Hz) C-5,3,9,5 (1H,t, J = 9 Hz)
C-6, 5,63 (1H,d,J = 2,5 Hz) C-13, 6,34 (1H,d,J = 2,5 Hz) C-13".

Bioattivita: attiva contro linee di cellule del carcinoma umano della naso-
faringe KB; EDy = 1,0 pg/ml ed in vive contro la leucemia P-388.

Aan. Ist. Nuper. Sanild (1981) 17, 283-322
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XXIX. - MOLEFANTINA [18, 38]

CsH20; PM = 346, p. f. — 214-216 oC,
Isolata da FElephaniopus mollis (Compositae) — Taiwan.

La struttura molecolare e la stereochimica di questo composto sono state
determinate essenzialmente per via cristallografica X.

Bioattivita: attiva in vitro contro colture di cellule del carcinoma epider-
meide umane della laringe (H Ep-2); EDy = 0,333 pg/ml.

Anp, Fst. Super. Senitd (18%1) 17, 283-122
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XXX. - 3-EPINOBILINA [39]

CeoHagO5, PM = 346, p. f. = 137 °C.
Isolata da Anthemis nobilis (Compositae).

L. R. = (vm,,, cm™1) 3260 (OH), 1764, 1405, 1153, 888 (y-lattone, «, 3-in-
saturo) 1704, 1203 (estere insaturo), 1650 (insaturazione olefinica).

M. S. = (mje) 246 (M-C,H,COOH), 83 (C,H,CO), 55 (C,H,).

'H-NMR == (3 ppm) 5,24 (1H) C-1, 4,58 (1H, J,3 = 5 Hz, Jy, = 11,5 Hz)
C-3, 512 (1H, J5, = 11 Hz) C-5, 4,79 (1H, J5, = 2 Hz) €6, 2,92
(1H, J,, = 10 Hz) C-7, 5,10 (IH) C-8, 6,28 (1H,d, J,,, =2 Hz)
C-13, 5,66 (1H, J,,,=1,7 Hz, J = 0,9 Hz) C-13’, 1,88 (3H) C-14,
1,79 (31’1, J|5_5 = 1,3 HZ) C—15.

Bioattivita: attiva in vitre contro cellule di tumori umani della cervice
uterina {He La) e della nasofaringe XB.

Anm, Ist. Swper. Sawitd (1981) 17, 283-d22
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XXXL —- LIO-EPOSSINOBEILINA [3Y]

CyHy 04, PM = 362, p.f. =192 0C, [«]i¥ = 1. 09
Isolata da Anthemis nobilis (Compositae).

I.R. = (vj,.. em™, CHCly) 1736, 1407, 1154 (y-lattenc, o, B-insaturo).
3605, 3480, (OH). 1714 (estere insature), 1648, 1663 (insaturazione

olefinica).
M. S, = (m/e) 362 (M} 344, 279, 262, 83 (C,H,CO), 55 (C,H,).

IH-NMR — (3 ppm) 2,82 (1H.J,: == 4,5 Hz, J1», = 10 Hz) C-1, 4,44 (1H.
Joz = 44 Hz, Ju. = 25 Hz) €3, 527 (1M, Js, = 10,5 Hz) C-5.
6,37 (11, Jo; = 10,4 Hz, Jor == 1,6 Hz) C-6, 2,87 (1H, 1, = 10 Ha)
C-7, 5,08 (1H, Je; = 10 Hz Juu — 3 Hz, Jya — 12 Hz) C-8, 6,31
(1H, Jyus = 1,95 Hz, ) == 0.8) C-13, 5,76 (1H, Jy35 = 1.6 Hz, J = 0,8)
C-13, 1,58 (3H) C-14, 1,80 (3H, 155 = 1,4 Hz) C-15.

Bioattivita: attivitd citotossica in vitre contro linee di cellule del carcinoma
della cervice uterina {He La) ¢ della nasofaringe KB.

Ann. Ist. Super. Nenitd (1981) 17, 203-322
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XXXII - 3-DEIDRO NOBILINA [39]

Cag 2,05, PM = 344, p. f. 205 °C, [«]if = + 136,60 (C = 0,526}
Isolata da Anthemis nobilis (Compositar}.
U. Y. = ()\.“,u‘, nm) 212.

I. R. = (vy.., cm™") 1768, 1662 (y—lattone, o, f-insaturo} 1407, 1148, 1650
(insaturazioni olefiniche), 1709 (chetone e estere o, —insaturi).

M. S. = (m/e) 344 (M*), 244, 83.

'H-NMR = (3 ppm) 5.44 (1H) C-1. 5,17 C-5 (1H, d, Js, = 10,3 Hz), 4.22
C-6 (1H, )56 = 10,3 Hz, Jo7 = 1,2 Hz), 2,95 C-7 (1H, d, J1s = 10,1
Hz), 5,00 C-8 (LH, J;5 == Juo — 10,5 Hz, Jso = 1,1 Hz), 6,32 C-13
(1H, Ji57 = 1,8 Hz, J,3,; = 0.8 Hz), 5,68 C-13" (1H, J13» = 1,7 He,
J == 0,8 Hz), 1.80 C-14 (3H), 1,88 H-15 (3H, d, Ji55 = 1,4 Haz).

Bioattiviti: citotossica verso cellule di carcinoma umano della cervice ute-
rina {He La) e di carcinoma della nasofaringe KB,

Jrn. Jsl. Nuper. Nomita (Us1) 17, 283322
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XXXINL - IDROSSIHSONOBILINA [40]

C2oH2604, PM = 302, p.f. = 144-140 oC, [a]n == 4 354"
Isolata da Anthemis nobilis L. (Compositae).

I. R. = (Vyar. em ') 1760 (y-lattone o, f-insaturn), 1714 (estere insaturo),
1652 (insaturazioni olefiniche), 3475 ¢ 3605 (OH).

M. S. = {m/e) 362 (M"), 262, 244, 226, 83 (C,H,CO), 55 (C,11,).

'H-NMR == (3 ppm, CDCL) 4,00 (1H, dd, J = 4,10 Hz) C-1, 448 (1H.dd.
J =354 Hz) C-3, 5,27 (1H, dq. ) = 10 Hz) C-5, 6,28 (1H,dd, ] =:
= 3,3 10 Hz) C-6, 3,11 {1H, m) C-7, 5,11 (1H,td, J = 4, 10, 10 Hz)
C-8, 298 (1H,dd. ) = 4,14 Hz) C-9, 2,44 (IH,dd,] = 10.14 Hz)
C-9, 6,27 (1H,d, ] = 2,2 Hz) C-13, 5.68 (1H,d.J = 1,8 Hz)} C-13".
5,53 (IH,brs) C-14, 5,39 {1H, brs) C-14, 1.78 (3H.d, ) = 1,4 Hz)
C-15, 6,08 {1H, 99) H vinilico del residuo angelilico.

Bioattivita: attiva contro cellule tumorali de! carcinoma della cerviee ute-
rina (He La) e del carcinoma della nasofaringe KB.

Awn, Ietl Nuper, Sawita (18510 17, 283322
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XXXIV. - PEROSSI PARTENOLIDE [41]

CiHagOp PM = 280, p.f. = 1909C, (af5 = 270 (C = 0.2, acctone).
Isolato da Meagnolia grondiflora (Magnoliaceae) - Mississipi.

1. R, = (VMueo em™L, KBr) 3440 e 3350 (GH], 3090 (metilere non coniu-
gato), 1748 ¢ 1660 (x-metilene, y-lattone),

M. S. = {mje, ionizz. ammonio-metano) 298 (MNH}), 280 (M~*), 282
(MNH,-0).

'H-NMR = (3 ppm, D-acetone) 6,05 (1H, d, J = 3,5 Hz) C-13, 5,60 (1H, d,
J = 3.2 Hz) C-13, 5,41 (1H,s) C-14, 5,28 (1H,s) C-14. 4,33 (1H, dd,
J =42 e 10,5 Hz) C-1, 3,92 (1H. v, J =92 Hz) C~6, 3,37 (I1H, m)
C-1, 2,93 (1H, d, J — 8.9 Hz) C-5, 1,43 (3H, s) C-15, 10,51 (1H, brs)
OH.

Bioattivita: attive contro linee di cellule del carcinoma KB, ED;, = 2.8 ng/ml.

A Fst, Supero Nandtd (U981) 17, 283-322
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XXXV, - PROVINCIALINA [10, 42]

CorH35,04. PM = 518, [o]" == — 850 (CHCL,).
Isolata da Liatris previncialis {Compositac) — Florida.
U. V. = (%, nm} 210 (z—metilene, y-lattone).

L R. = (VMur em™) 1760, 1655 (a-metilenc). v-lattone) 1740, 1730 (grup-
pt esterei},

M. S. = (m/e) 518. (M').

'TH-NMR = (& ppm, CDCl,;) 5.3 (3H) C-1. C-3 e C-8, 5,21 (1H.dd, J = 11.1
e 1,2 Hz) C-5, 593 (1H,dd,J = 11.1 ¢ 24 Hz) C-6, 291 (1H, m)
-7, 6,35 (2H.d,J = 2.1 Hz) C-13, 1.77 (3H, br ) C-14, 1,83 (3H.
d.J =12 Hz) C-15, 490 (2H,d,J =12 Hz) C-3, 7,02 (I1H.t.]J =
= 5,8 Hz) C4°, 443 (2H,d. J = 5,8 Hz) C-5", 4,32 (2H, brs) C-8",
6,90 (1H.q.J =73 Hz) C-%. 1,90 (3H.d. ] = 7.3 Hz) C-10°, 2,11
(3H. s} acetile.

Bioattivita: attiva contro linee di ecllule del carcinema umane della naso-
faringe KB: EDg, == 3,5 pgiml.

Awn. fad. Nuper. Sanitd (19%)) )7, 283-312
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XXXVI, - TAGITININA F [43, 14]

Colls,Op, PM = 348, p. £, = 128-130 oC, [«]p = — LH0 (C == 1.00, EtOH)
Tsolata da Tithonia tagitiflora Desf.
U. V. == (Aya, nm, EtOH)} 215 (2 == 12240).

L R. == {vy.., e ', KBr) 3400 (OH), 2960 ¢ 1340 (CH; e CH,), 1760, 1655
r 987 (x-metilene, y—lattone}, 1730 (estere butirrice), 1287, 1200, 1022,
775,

M.S. - (m/e) 348 (M') 333 (M-CH,), 305, 277, 200. 212, 191, 161, 149,
148, 135, 111, 97, 71, 43

'"H-NMR = (3ppm, CDCly} 1.15 (6H.d} isopropile esteren, 1,43 (3H.s)
C-14. 1,98 (3H,1,J =15 Hz)} C-15. 2.37 (2H.d.J =1 1) C-9,
2,50 (1H, t. ) == 7 Hz) metino esteren, 2,73 (1H, br sj OH, 3,50 (1H, m)
(-7, 517 (IH. td. J = 3.0 ¢ 1,0 Hz) C-8, 5.73 (1H,dq. J = 1.5 ¢ 7.0
Hz) C-5, 5,77 (I1H.d.J == 2,0 Hz} C-14, 6,38 (1H.d.J = 2,5 Hz)
(-14, 5,88 ¢ 0,38 (1H. J = 3.5 Hz) (=1 ¢ €-2, 6,03 (1t m) C-6.

La conferma della struttura é stata anche eseguita per via eristallografica X,

Bicattiviti: attivitd inibitoria antitumorale in vive contre la leucemia linfo-
citica P-388 del topo.

i bsfe Seper. Nenitdoorosly A7, 283-002
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NXXXVIEL - TULIPINOLIDE [45. 46]

CH220,, PM = 200, p. {. 181 oC, fafit = o op 2000 (C - 1,0, benzene).

Isotato da Liriodendron wulipifere L. (Muagnoliacear).

LR =

D. C. = (¢ = (,0d46 ¢ 00023, McOU: T == 25 0C) [y, = — 4780, [#as, =
— 4 121,00
M.S. = (mje} 290 (M), 248, 230, 43.

{(YMur., em 77} 1765 ¢ 1672 (y-lattone coniugato). 1735 ¢ 1250 (acetato)

'H-NMR = (3 ppm), 6.34 {2H.dd.) = 1,5, 3.5 Hz) csometilene, 5,24.8
(4H, m) H,, H;. H,. Hg, 3,08 (1H, brm) H,. 2.08 (3H,s) acetile, 1,71
(3H, br) C Me.

Bioatiivita: citotossice verso colture di carcinoms wmano della nasofaringe
KB: ED,, = (.46 pg/ml.

Awr dsto Nupero Sewita (149=1) 17, 283 352
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XXXVIIL, - EPITULIPINOLIDE [45, 6]

GOy, PM == 290, pof. 91-92 oG [2}?* = - 760 (e =: 3.2, cloroformio).
Isolato da Liriedendron tulipifera L. (Magnoliaceae).

D. C. = (c = 0,040 e 0,0020, MeOH; T = 25 C) [0]sgs = — 7180, [#ozg —
= + 116,00.

U. V. == (Ayax, nm) 210 (Ige = 4.30).
I B. = {(vyo,.,cm ") 1767 e 1673 {y-lattone coniugato), 1735 ¢ 1250 (acetato),
M. 8. = (m/e) 290 (M*), 248, 230, 43.

'"H-NMR = (8 ppm) 6,28 (1H.d,J = 3.5 Hz), 5,59 (1H,d,J = 3,5 Hz),
5,59 (1H,d, J = 3,1 Hz} csometilene, 5,72 (1H. m) H,, 5,13 (1H, m)
I, +.78 (2H, dd, J = 1.3, 10,0 Hz) H,, H;, 2,93 (1H, brm) H,, 2.00
{3H, 5) acetile, 1,76 (3H,d,J = 1,3} Ci~Me, 1,52 (3H, br) C,—Me.

Bioattivita: citotossico verso colture di carcinoma umano della nasofaringe

I\B; l*:Dgu == 2,1 ILg,“m[.

Auw Asto Super. Nenitd {19s1) 17, 283322
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XXXIN. - EPITULIPINOLIDE DIEPOSSIDO [45]

Cirlp0p PM = 322, p. £ = 214-215 0C, [a]5 = — 55,70 (C = 0.525, clo-
roformio).

Isolato da Liriedendron tulipifera (Magnoliaceace).
U. V. = (Ay.., nm) 210 (lge = 3.98).

I. B. = (vaen., em™!, CHGL) 1770, 1660 (y-lattone coniugate), 1745, 1245
{acetato).

'H-NMR = (3 ppm, CDCL)) 6,38 (1H.d, ) = 3,4 Hz), 5,72 (1H,d, ) = 3,2
Hz) esometilene, 5.7 (1H, m} Gy 4,47 (1H.t, J == 84) C4) 2,99 (1H.
d, J = 8,4 Hz) €;, 2,09 (3H, &) acctate, 1,44 (3H, s) Cy5, 1,38 (3H, 5) Cp.

Bioattivita: citotessico verso colture di carcinoma umano della nasofaringe

KB; ED;, = 0,34 pg/ml.

dnn. Ist. Nuper. Sanitq (1981) 17, 283-322
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X[. -~ VERNOLIDE [0, 47}

CyoH20q PM == 362, p. f. = 180-183 °C, [«]p == -+ 2300 (CHCL,).

Isolato da Vernonia colorata e amygdalina Del. (Compesitae).,

U. Vo= (Ayaes nm) 208 (2 = 20000).

L R. = (vy,., em™") 3380 (OH), 1780 ¢ 1665 {x—metilene, -lattone), 1721

(rstere o, B-insaturo).

'H-NMR = (3 ppm, CDCly) 1,96 (3H, br ) metile vinilico, 3,65 (1H, d,J =
= 13,5 Hz), 4,60 (1H, d, J = 13,5 Hz), 4,56 (1H,s) OH, 590 (1H, d)
C-13. 6,33 (IH, d) C-13", 5,10-6,40 (5H. br).

Bioattivith: attive countro lince di cellule del carcinoma umane della naso-

faringe KB; ED;, = 2,0 ug/ml.

Ricevuto il 22 gennaio 1981,
Accettate il 3 febbraio 1941.

Ann, Ist. Nwper. Napitio (lust)y 13, 283 422



32n

10,

1n.

12.

13.

14.

15.

16.

17.

RASSECNE

BIBLIOGRAFIA

. Bamrerti, P. & Casivovi, C. G, Sesquiterpeni lattonici di interesse farmacologico,

Parte I: Eundesmanolidi. In questo velume, p. (04,

. Cancer Chemotherapy National Service Center. 1962, Protocols for sereening chemical

agents and natural products against animal tumors and other biological system;. Cancer
Chemother. Rep. 25: 1-506.

. GERAN, R. 1., GREENBERG, N. H., Macnonarn, M. M., SchumacHER, A. M. & ApsoTT,

B. 1. 1972, Cancer Chemother. Rep. 3, n. 2: 1-88. Protocols for screening chemical agents
and natural products against animal tumors and other bivlogical systems (third edition).

. Kme, M. L,, Waneg, C. T,, Caang, C. F., Hsu, H, M., Wang, S. 1., HartwELL, J. L.

& Asporr, B. J. 1974, Screening study on Taiwan plants for antitumor activities,
Cancer Chemother, Rep., Part. 2, 4, n. 3: 1-3.

. ABBOTT, B. J. 1976. Bioassay of planis extracis for anticancer activity. Cancer Treatmen!

Rep. 60: 1007-1010,

. Sontas, 1. M,, Pace, N, P., & Sarriorts, U, 1976, Gaidelines for carcinogen bicassny

in small rodents. Carcinogenesis Technical Report Series, n. 1,1-65,

. Herz, W., Mitha, R. B., Rapmbran, K. 1962, Constituents of helenium species. XI.

The structure of pinnafitidin. J. Org. Chem. 15: 4041,

. AsAKAWA, Y., MuLLER, J. €., Ourisson, G. & Fousserau, J. 1976. New sesquiterpene

lactones of Frullania (Hepaoticee). Isolation, structures, allergenic properties. Bull.
Soc. Chim. Fr. 2: 1465.

. Kupcaan, M. 8., HemiNneway, R. J., WErNER, D. & Kanim, A, 1969. Tumor inhibitors.

XLVI, Vernolepin, a novel sesquiterpene dilactone tumeor inhibiter from Vernonie
Himenolepis A. Rich. J. Org. Chem. B4: 3903-3917.

PermiT, G. R. & Crace, G. M. 1978, Biosynthetic Products for Cancer Chemotherapy. 11.
Ed. Plenum Press.

Ocugra, M., CarpELL, G. A. & Farnsworti, N. R. 1974. Anticancer sesguiterpenc
lactones of Michelin Compressa {Magnoliacear). Phytochem. 17: 957-963.

Harcwerr, J. L. & Agsorr, B. J. 1969. Antineoplastic principles in plants: recent
developinents in the field. Adv. Pharmacol. Chemother. T: 117-159.

Rao, A. 8., KErkar, G, R., Buarracaarya, 8. C. 1960, Terpenoids. XXI. The structure
of costunolide, a new sesquiterpene lactone from Costus root oil. Tetrahedron, 9: 275-236.
EL FEraLy, F. 8. & Cuax, Y. M. 1977, Peroxycostunolide and peroxyparthenclide: two
cytatoxic germacranolide hydroperoxides from Magrolia grandifiora. Structural revision
of verlotorin and artemorin. Tetr. Lett, 28: 1973-1975.

Kurcaan, M. 8., Avmicnn, Y., Canapy, J. M., Scanors, H, XK. & BurLincam, A. L.
1969. Tumeor inhibitors. XL. The isolation and structural elucidation of elephantin
and elephantopin, two novel sesquiterpencid tumeor inhibitors from Elephantopus elatus.
J. Org. Chem. 34: 386-3875.

Kurcaan, M. S. 1966. The isolation and structural elucidation of two novel sesqui-
terpencid tamor inhibitors from Elephantopus elatus. J. Amer. Chem, Soc, $8:367 4-3679,
KupcaHan, M. S, Eaxan, M. A, & THomas, A. M, 197]1. Tumor inhibitors. 69. Stru-
cture—cytotoxicity relationships among the sesquiterpene lactones. J. Med. Chem. 14:
1147-1161.

Ann. fel. Super. Sanitd (1eal) 17, 2643-322



18,

19.

20,

21,

22.

23.

24,

25.

26.

27.

29,

30.

3.

3z,

33.

34.

BARBETTY, CASINOVI 321

Kuecaan, M. 8., AsEMore, J. W. & SNEDEN, A, T. 1977. Eriofertopin and 2-O-acetyl-
eriofertopin, new tumor germacradienclides from Eriophyllum confertifforum. Phyta-
chem. 16: 1834-1842,

Kupcean, M. 8., Buxrer, R. L., Curanc, €. K., Giemorg, C. J. & Bayan, R. F. 1973,
Eriolangin and eriolanin, novel antilevkemic seco-endesmanolides from Eriophyllum
lanatum, J, Chem. Sec. Chem. Comm.: 842846,

Torrance, 5. J., Gerssmax, T. A., & Cneneker, M. R. 1969. Sesquiterpene lactones,
The constituents of Eriophyllum confertifiorum. Phytochem. & 2381-2386.

GNecco, 8., Povsen, J. P., Siva, M,, Sammes, P. G. & Tyrer, T. W. 1973, Sesqui-
terpene lactones from Podunthus ovatifolius. Phytochem. 12, 2469-2475,

Kurcaan, M. 5., Maruyasa, M., HEmineway, R, J., Smisuya, 8. & Fusita, T. 1973.
Structural elucidation of novel tumor-inhibitery sesquiterpene lactones from Eupatorium
cuneifolium. J. Org. Chem. 38: 2189-2197.

Kurcran, M. 8., Eaxin, M. A. & THomas, A. M. 1971, Structure-toxicity relationships
among the sesquiterpene lactones. J. Med. Chem. 14: 1147-1158.

Kurenan, M. 8., Manuvama, M., Hemireway, R, ., SHisuya, 5. & Fovrra, T, 1971,
Eupacunin, a novel antileukemic sesquiterpene luctone from Eupatorium cuneifolinm.
J. Amer, Chem. Sec. 22: 4914-4919.

Lz, K. H., Kimura, T., Mc PHalL, A., Onan, K. & Hoane, H. 1977. Structure and
stereochemistry of enpaformosanin, a new antileukemic and antisarcoma germacranolide
from Eupatorium formosanum. Phytochem. 16; 1068-1075.

Mc Puair, A, T., Onan, K. I, Leg, K. H,, Isurca, T. & Hane, H. C. 1974, Structure
and stereochemistry of eupaformonin, a novel cytotoxic sesquiterpene lactone from
Eupatorium formosanum Hay. Tetr. Lewt. 36: 2303-2306,

Mc PaaIr, A. T., ONan, K. D. & Gross, P, M. 1976. Crystal and molecular stracture
of eupaformonin, a cytotoxic germacranclide from FEupatorium formosanum Hay, J.
Chem, Soc. Perkin I1: 578-585.

. Ler, K. H., Kimura, T,, Kamoro, M, 3. & Cownerp, C. M, 19746, The structure and

stereochemistry of eupasserin, a new antitumor germacranolide from Fupatorium
hyssopifolium. Tetr. Leti. 14: 1051-1054.

Kupcaan, M. 8., Fuvita, T. & Brirron, R. W, 1973. The isolation and structural
elucidation of eupasserin and deacetyleupasserin, new antileukemic sesquiterpene

lactones from Eupatorium semiserratum. J. Org. Chem. 38: 1260-1267.

Kurcuan, M. 8., Tsou, G. & S1¢EL, C. W. 1973. Datiscacin, a novel cytotoxic cucurbi-
tacin 20-acetate from Datisca glomerata, J. Org. Chem. 38: 1420-1426.

Lee, K. H., Huang, H. C. & Funukawa, H. 1972, Antitumor agents. [L. Eupatolide,
& new cytotoxie principle from Eupatorium formosanum Hay. J. Pharm. Sei. 61: 629-634,
Mc Puaic, A. T., Oxax, K. D., Leg, K, H,, Isuxas, T., Kozuka, M., Suinev, T. &
Huang, H, C. 1974, Structure and stereachemistry of the epoxide of phantomolin a
novel cytotoxic sesquiterpene lactone from FElephaniopus mellis. Tetr. Lett. 32: 2739~
2742,

KurcHan, M. 8., Davies, H. V., Fuvira, T., Cox, M. R, & Buvaw, R. F, 1971, Liatrin,

*a novel antilenkemic sesquiterpene lactone from Liatris chapmanii. J. dmer, Chem.

Sec. 93; 4916-4922.

Kurenan, M. S., Davigs, V. II., Fuyrra, T., Cox, M. R., Restivo, R. J. & Bryan,
R. F. 1973. The isolation and structural elacidation of liatrin, a novel antileukemic
sesquiterpene lactone from Lintris chapmanii. J. Org. Chem. 38: 18531864,

Awma, fet. Nuper. Monitd t1881) 17, 283122



38.

39.

40,

41.

42.

43.

44

RASSELND

. Doskoten, K. W., KeELLy. 8, L., Hurrorb, C, D & EnL FERALY, S, J. 1975, New sesyui-

terpens lactones from Liriodendron tulipifera, Phvtochem. 14: 769780,

. Dosworcan. R, W.. KeLey, 8. L. & Hevvoro, € D, 1972, Lipiferolide. a eytoloxic

germacranolide. and v lirodenolide, two new sesgniterpene lactones from Liredendron
tulipifera. J. Chem. Soe, Chema, Comm: 1137 THu.

©

. Hrrz, W, Sanvrranam. P S, Sesramaniam, P S, & Scuamin. J. J. 1976, The structure

of mikanolide, a new seaguiterpene dilactone from Mikania seadens 1. Wilkd, Teer,
Lert.: 3111-3112.

lrxe, K. H., Furtkawa, H. & hozukxa. M. 1973, Molephantin. a novel cytotoxic
germacranolide from Elephantopus mollis. X rav crystal structare. |}, Chent, Soc, Chem.
Comm.: 4764810,

Horur. M. & Samek. Z. 1977, Isolation and structure of 3 -epinebilin. 1,10-epoxynobilin
and 3-dehydronobilin, Other sesquiterpene lactones from the flowers of Anthemis
nobilis. Coll. Czecoslor. Chem. Comm. 42: 1053-1062.

Samrk, Z., Horus, M.. Grarzrezyk, H., Drozpz, B. & HerovT, V, 1977, The strueture
of hydroxynobilin. a cytostatically active sesquiterpene lactone from the leaves of
Anthemis nobilis 1. Coll. Czechoslor., Chem. Comm. 42: T063-1074.

En Feravy. F. 5. & Caan, Y. M. 1977, Peroxycostunolide and peroxypartenolide:
two cytotoxic gertnacranolide hydroperoxydes from Magnolia grandifiora. Tetr. Letr.
23: 1973-1976.

Herz. W. & WanLserc. J. 1973, Provinecialin. a eytotoxie germacradienolide
from Liatris provincialis Gedfrey with an unusual ester side chain. J. Org. Chem. 38:
2485-2491.

Pan. R., KuLsaRESHTHA. D. K. & HasTocr, R P. 1977, Chemical constitnents of Tithoni
tagitiflora Desf, Part, IV, Tagitinine C. 1) and V. 3. Ind. |J. Chem. 158: 208 216,

PaL, R., Kuusaresuaraa, B, K, & Rastoui, B, P, 1976, Antileukemiv and other con-
stituents of Tithenia tagiti flora Desf. J. Pharm. Seci. 65: 918920,

. Bianchi, E., CuLveNor, C. C. & Loner. J. W, 1908, Pstostachyi, a exytotoxie costituent

of Ambrosia artemisifelic L, Austr, J. Chem, 21: 1109 1115.

. Grieco. P. A Ocuxnt, 1., Burke, $., Ropricurz, F., DE Tirra, G. T. & Fortier. S,

1978. Structure. absolute configuration and synthesis of stromenin-B, a new eytotoxic
preudogunianclide. J. Org. Chem., 43: 4552- 4501,

. Tousiana, R. & Gavprmer, A. 1967, Structure du vernolide, nouvel ester sesquiterpeni-

que isolé de Fernonia colorata, Tetr, Lett.; 1333-1336,

Arie s Suppers Negddfd (9= 170 203322



