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Abntract-A new saquitctpcnc ester, tin&and, isolated from Ferdu tingitana L.. is assigned as 
18,3Bdihydroxy-4a,8a~~~~x~uc-5~ne on tbc basis of spcctd, analytical, and X-my data. 

An investigation of the benxene extract of Fenda 
tingitana L. yielded a new seaquiterpme ester, tin- 
gitanol(l). The new eater was ilfst thuoght to be a 
known compound, namely &aoxadetrgdrdsJerpi _ 
tine, which was obtained from LarrrpfdLn lotijibliwn 
L. by Holub et al.’ However, comparison with an 
authentic sampk (TLC, ‘H NMR and lsC NMR) 
showed that they were different. We report here that 
tingitanol (1) has the structum (1/3,3&di- 
tlydroxy-ta&diangeloyloxydau&ene) previously 
suggested for desoxodehydrolaserpitine, and that in 
the latter compound (2) one of the angeloyloxy 
moieties is at C, instead of C,. 

Tingitanol (I) has the composition GH,O, on the 
basis of elemental analysis and MS (M* 434, 1%). Its 
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tpamurent addrew univcmity computing center, 
Zagreb, Yugoalavio. 

IR clearly indicated the presemz of hydroxyl(3470, 
1075, 103Ocm-‘) and ester (1700, 1260, 123Ocm-‘) 
groups.The’HNMRspectmmahowedthepreaence 
of two angeloyloxy moktka with typical signals at b 
6.12 (ZH, brq, J-7 and lOHx), 1.88 (3H, t, 
J = 1 Hz), 1.92 (3H. t, J - 1 Hz) and 2.03 (6H, tt, 
J = 1 and 7Hx). The reaona~~ at 6 5.35 (lH, dt, 
J,-3Hz,J7,-10HzandJy,~12Hz)andwr- 
amination of Dreiding models indicated that this 
hydrogen, geminal to one angeloyloxy moiety, should 
be /I and situated at C, in order to give such a splitting 
pattern. Another peak at 6 5.07 (lH, d, J 
showed the other hydrogen geminal to tz=a 
angeloyloxy moiety was also /I and could only be at 
the C4 position. The vinylic ring proton peak was at 
6 5.74 (IH, br d, J = 8 Hz, H-5) and other peaks for 
the sesquiterpene ring were as follows: 6 3.58 (lH, dd, 
J = 8 and 10 Hz, K-3), 2.72 (lH, br 1, J = 13 Hx, 
Hr7), 2.52 (lH, d, Jv, = 10 Hx, H-9). 2.2 (2H, m, 
Hd2, H,-7), 1.55 (lH, dd, J = 10 and 12 Ha, Hb2), 
1.78 (3H, br s, C<Me), 1.14 (3H, s, Co-Me), 0.92 (3H, 
d, J = 7 Hz) and 0.88 (3H, d, J = 7 Hz) (-CH(CH&. 
The “C NMR spectmm of tingitanol was consistent 
with the suggested structure (see Experimental). 

In the ‘H NMR spectrum of desoxodehydro- 
laserpitine (2) the signals at b 6.13 (2H, br q, J = 7 
and 10 Hz), 1.88 (6H, t, J = 1 Hz) and 2.00 (6H, dt, 
J=land7Hz)showedthepmsence of two angel- 
oyloxy moieties. The signal at 6 5.88 (lH, dt, J = 3 
and 10 Hz, H-8) showed that one of the angeloyloxy 
moieties was at G. This signal was similar to that of 
tingitanol, whik the doubk doublet at 5.04 (lH, dd, 
J= 8 and lOHx, H-3) indicated that the second 
angeloyloxy moiety should be at C, instead of C, as 
in compound 1. The signal at b 3.7 (lH, d, J = 7 Hr., 
H4) showed the hydrogen geminal to the hydroxyl 
group at C,. The ‘F NMR spectmm was 
also in agreement with the revised structure of duoxo- 
dehydrolaserpitine (2) (see Experimental). 
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wen cis disposed.’ Since the Cr hydroxyl appeared to 
be jl from Dreiding models, the C, hydroxyl should 
be jl as well. This was confirmed by X-ray analysis of 
acetyltingitanol (1~). Fiiy the position of the last 
hydroxyl group at C, was further conllrmed by the 
mild oxidation of tetrol la with Mnoz in acetone’; 
compound 11 was fo&. Since this oxidation is 
only possible with an allylic hydroxyl group, the 
position of the C, hydroxyl was proven. Its IR 
specbum showed a strong hydroxyl band at 
3450 cm-’ and the a;/&unsaturated seven-membered 
ring ketone was at 1685 (sh) and 163Ocm-‘. Its ‘H 
NMR showed that the doublet for H-4 at b 4.52 was 
missing and the doublet for H-5 became a singlet at 
5.85. Acetylation of 11 yielded a diacetate lla. 

x-ray analysis of the acetyltingitanol lc ccmihxd 
the suggcstal stnlmm and the relative stereo- 
chemistry of compound 1 as shown in Fig. 1 which 
is an ORTEF drawing of le. The two rings am 
rrandused with the five-membered ring in an en- 
velope and the seven in a chair conformation.’ The 
conformation of the five-membered ring results 
in steric interactions between the substituents, 
0(3)..C(lS) = 2.768(7), 0(3)..H( 1Sa) = 2.43(4) and 
O(l)..C(lS) = 3.171(7)A. Each angeloyloxy moiety 
and the ring carbon to which it is attached is nearly 
planar. The two groups difk only in the orientation 
about the C-O bond with C(4) and O(41) being in 
a cis armngement and O(8) and C(8) in a tram 
arrangement. The molecules are loosely packed in 
the crystal and the angeloyl groups exhibit high 
thermal motion. This is reflected in the shortened 
bond distances associated with these groups. No 
attempt was made to correct the side chain distances 
for thermal motion. 

Fig.l.<)rtepdrawingofcompound1.ThethermalcUip 
aoidsofthesi&chaiMllaveb&nreduculinmagIlihdc 

relative to the ring atoms. 

-AL. 

The plant material was collected from Aelpan coast of 
Turkey (Kqada’u) in June 1982. A voucher qecimcn 
idmtified by Dr. E. Tuzlrca (Istanbul) was dqoaitai in the 
Herb&urn of the Faculty of Pharmacy, University of 
Istanbul (ISTE 48938). 

The apcotra were recorded on tbc following iwtnmrcnts: 
UV, Varian Techtron modd 635; IR, Ferkio-Elmer 577, ‘H 
NMR, FI’-NT 200 MHz; ‘C NMR 22.6 MHz; MS, DuPont 
21491. 

Isohtion and i&zntijication of tingUmwl(1). 
Chuacly powdered roota of Femh tfnghna L. (Umbel- 

lifcnu) (2.5 kg) were. extracted with bcnxcne in a Soxhlct. 
Thebcnzcnecxtrrsctwas colN?ultrataihwcw,alldcllro- 
matographed over a Sqhadcx LH-20 column (3 x 5Ocm). 
eluting with ethanol. Tingitanol (1) was o- from the 
first fractiona and cleaned by passing through nmalkr 
Sephadex LH-20 columna a few times, yielding 30 g of pure 
tingitanol (yield 1.2%). 

Tiitm’ol(1). Amorphous. IR (KBr) 3470, 2960. 2920, 
2860, 1700, 1680,14X& 1380,1345.1260.1230,1150, 1115, 
1075,1030,950.840.750 an-‘. ‘H NMR (CDCI,): see text. 
“C NMR (CDCI,): 168.1 (s) C;, 167.9 (8) c;, 139.4 (d) C,, 
139.1 (d) C;, 138.7 (d) c;. 127.7 (I) q, 127.6 (s) c;, C&81.2 
(s) Cl, 73.2 (d) C,, 71.0 (d) C,, 69.8 (d) C,, 49.3 (d) c, 48.6 
(s) C,, 40.5 (t) G, 38.3 (t) C,. 36.7 (d) C,,, 27.4 (q) Cl,, 20.9 
(s) c;, 20.5 (s) c;, 18.3 (s) c;, 17.2 (4) c;, 15.8 (q) C,,. C’,, 
13.3(q)Cl,.MS:7OcV(probc)(O/,).M+434(1),(M-18)4l6 
(2). (M43) 391 (2). (M-~oyloxy) 334 (25). @G 
Angcloyloxy-OH) 3 17 (12). (M-At1gcloyloxy43) 291 (60), 
(M-2 x Angeloyloxy-H,O) 216 (75). 120 (lOO), (Angcloyl) 
83 (85). (Found: C, 69.5; H, 8.8, (&HIOe requirea C, 69.1; 
H. 8.8%) 

Acetyltingitanol (lc) 
A%0 (1 ml) was addd to tingitanol(lO0 mg) in pyridint 

(I ml) and left at mom temp for 16 hr. A&r work-up, the 
product (lc) crystallized from a mixture of cthcr:pctrol 
(1: 1). m.p. 141-143”, yield 105 mg. IR (KBr): 3510. 2960, 
1730, 1710, 1650. 1460. 1440, 1375. 1360. 1260. 1230. 1150. 
1095, 1085, 1040, 99Ocm-‘. ‘H hJMR @DClj d 0.9 (3H; 
d. J = 7 Hz Ma121. 0.94 13H. d. J = 7 Hz Me-131. 1.20 
(jH, s, Me-is), l.tii3H, b;s, I&14), 1.9 (jH, 1, i:l m 
Me-4’). 1.95 (3H, t, J = I Hq Me-l”), 2.02 (6H. dd, J = I 
and 7H2, Me-5’ and Ma53. 2.05 (3H. s, OAc), 6.12 (2H, 
11, J = I and 8 Hz, H-3’ and H-3”), 5.8 (1H. Ed, J =I 8 Hx, 
H-5),5.38(1H,df J=2, lOand 10&H-8),4.82(lH, brd. 
J = 8 Hz, H-4), 4.72 (IH, t, J = 9 Hz, H-3). 2.72 (lH, br t, 
J= lOHz, H 7),2.70(1H.d, J= 10% H-9),2.42(1H,dd, 
J=Eand14 f;z H,-2),2.15(1H,dd,J-2and14Hx,H,-7), 
1.55(1H,dd.J=10and 14Hz,H,-Z).(Found: C,68.1; H. 
8.4. C&I& requires C, 68.Q H, 8.4%) 

Hydrolysis of tingilano~ 
Tingitanol(100 mg) in YA NaOH/EtOH (5 ml) was kR 

overnight at room temp. the0 distilkd under reduced pns- 
sure. Water was added to the residue. the aqueous solution 
was extracted with EtOAc, dried over anhyd. Na#04, thco 
filtcrcd and evaporated to dryness in uacuo. A mixture of 
two compounds was obtainu& the t&o118 pre4ipitatai 
from ether and aystahzd from EtOH (yield 55 me). while 
the trio1 ld wai obtained by prep&&c TLC--(u&g 
CHCl,:EtOH 93:7) (yield 5 ma). 

Tetior (la). M.p. ia‘j-za5’ (liEi 245”) (by subhatioo). IR 
(KBr): 3440,3380,2950,2840,1670,1500,1470,1430,1380. 
1330, 1300, 1250. 1145, 1130. 1120, 1060, 1015,985. 930, 
700,600 cm-‘. ‘H NMR (C,D,N) d I.2 (3H, d, J = 7 Hz, 
Me-12). 1.22 (3H, 6 J = 7 Hz, Me-13). 1.58 (3H. s, Ma 
151, I.8 (3H, br s, Me-14). 6.00 (IH, br d, J = 8 Hz. H-5). 
4.9 (IH, br 1, J = 9 Hz, H-8). 4.7 (IH. br t, J = 8 Hz, 
H-31, 4.52 (IH, br d, J = 8 H&H-4). 3.2 (IH, d. J = IO 
Hz, H-91, other peaks were between 2.8-2.2 ppm. (Found: 
C, 66.8; H, 9.8. C’JHZ~O, requires: C, 66.6; H. 9.6%) 
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Ma14). 5.85 (1H. brs, H-5), 4.58 (lH, df J- 5 and lOHx, 
H-8). 3.97 (lH, dd. J=7 and 12Hq H-3). 2.12 (lH, d, 
J= lOHx, H-9). otkr aignak m behrsen 2.91.5ppm. 
(Found: C. 67.3; H, 9.0. C&,0, rsqeirsr: C. 672 H, 
0.9%.) 

Diczceryldehuiccqforrmpaedll 
Compound ll(lOmg) satylatcd in the usual manner, 

ykldcd 12 mg 11% amorpholls. IR (KBr): 3450.2920,1720. 
1650. 1430. 1360, 1240, 1135. 1070. 1020, 95Oan-‘. ‘H 
NMR (CDCl,): 6 0.88 (3H. d, J = 7 Hx, Me-12). 0.92 (3H, 
d, J== 7Hz, MO-13), 1.42 (3H. s, Mbls), 1.96 (3H. bra, 
Me-14).2.04(3H, ,,OAc),208(3H,s,OAc). 5.93(1H.brs, 
H-5), 5.65(1H.m, H-8m.92(lH, t, J ==m H-3),2.4(lH, 
d, J = lOHx, H-9). (Found: C, 64.8; H. 8.0. C&,0, 
rcquircs: C, 64.8; H, 8.08.) 

Cmnpound 2’. IR (KBr): 3470. 2960. 1690, 1640, 1450, 
1380, 1350, 1250. 1230, 1170. 1080, 1040, 980, 950. 850, 
750 an- ‘. ‘H NMR (CIXQ: 6 0.92 (3H. d. J = 7 Hz, 
Mcl2). 0.98 (3H, d, J - 7 HZ Ma13). 1.20 (3H, a, MblS), 
1.82 (3H. brs, Me-14). 1.88 (6H, t, J - 1 a Me-S’ and 
Me-53,2.00 (6H, dt, J = I and 7 m Me4’ and MC-~“), 6.13 
(ZH, br q. J = 7 and 10 Hz, H-3’ and H-3”). 5.7 (1H. br d. 
J = 8 ti H-5). 5.38 (1H. dt. J = 3 and 16-e ii-8). 5.04 
(1H. dd. J - 8 aad 10 Hz H-31 3.7 IlH. d. J = 7 Hz H-41. 
b&r p&s wm bet& 1.3-2.9 pp;n. iti NMR (C&&j; 
167.3(s)C;, 167.1 (s)c;, 137.7(d)c;.c;, 135.5(d)Ck 126.9 
(s) c;, c;, 125.6 0) G, 80.9 (s) C,, 73.7 (d) q, 69.3 (d) G, 
67.8 (d) C,, 48.5 (d) c, 46.3 (s) C,,, 39.1 (1) G, 35.9 (d) C,,, 
35.5 (1) q. 26.4 (q) C,,, 19.6 c;. 19.5 (9) c;, 17.4 (q) c;. 16.2 
(0 c;. 14.7 (9) C,,. c,,. 11.3 (9) c,,. 

X-ray analysis o~aceiyltingitanol Ic 
ASyntcxP2,dithctomctcrwaxuscdtocollectdataon 

an orthorhombic crystal of dimensions 0.41 x 0.37 x 0.26 
llUIlbd0tlgillgtOSplCC@0 
b = 23.074(4), T 

P2,2,2, with a = 10.922(3), 
c = 10.809(3) , V = 27.24(l)&, Z - 4, 

dc- l.l62Mgm-‘, and c -6.82an-’ (CuK&. A total of 
2183i&peh?nt~oawcrecolkctedbythe8:28Kall 
tedmiqu luing CuK# radiatioo (I= 1.54178A) of which 
2115hadixltcXuitksgmaterthanr(I).Thestr&urcwor 
lDtvedbyd&tlM!hdS~Hydtolen&lUpocit+wCrC 
obLiaodfromxdi&reoceFourierlMp~~~uarC# 
rrsrawtyi&kdrfhalRof0.048.Atamicpositional 
paramctcrx(Tabk 1)andbonddhmccaandntawrlaples 
(Table 2) arc available from th Cambridge Crya- 
tahglaphic Data Cc&c. 
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