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Abstract-Two new fldihydroagarofuran derivativea were isolated from Mortonia hidhensis. One of them was shown 
to be the 6dihydromortonol B. The strwture of the second product was established as la,1 5diacetoxy-9/3-benzoyloxy- 
/.I-dihydroagarofuran, by X-ray crystallography. 

INTRODUCllON 

Motto& is a small, mainly Mexican genus of the 
Celastraceae [l]. We have been studying the 
sesquitcrpene constituents of this genus. The presence of 
mortonins 1-f and mortonols 4a and b. appears to be its 
distinctive feature [2-S]. 

Recently we have described [S] the isolation of 
mortonins A (la) and C (2), and of mortonol B (4b) from 
Mortoniu hiddgcnsis. The isolation and structure 
elucidation of two new minor constituents of this plant 
with the fldihydroagarofuran skeleton is the subject of 
this paper. 

RESULTS AND DISCUSSION 

Repeated chromatography of a polar fraction of the 
chloroform extract of M. hid&en.& yielded a crystalline 
product, mp 197-201”. which analysed for C,,H,,OP 
(M+ at m/z 552). Its spectral data (see Experimental) 
indicated a close relationship of this new compound with 
mortonol B (4b). The absence of the 1760 cm -’ band 
[4.5] in its IR spectrum, suggested that it was the 6- 
dihydro derivative of mortonol B (5). 

The hydroxyl group at C-6 must be equatorial since H-6 
wasobservedinthe*HNMRofSasabroadsingletat 
64.5 due to a small coupling (.I = 1 Hz) with the 
equatorial H-7 [7]. Treatment of 5 with Jones’ reagent 
gave mortonol B (4b) proving the structure and stereo- 
chemistry proposed. 

The second new product, compound 6, was obtained by 
repeated chromatography of the less polar fractions of the 
chloroform extract of hf. hiddgencis. It showed mp 
160-163”. and [Ml’ at m/t 458 in the mass spectrum. Its 
IR spectrum did not show hydroxyl absorption but only 
ester carbonyl bands at 1710, 1730 and 174Ocm-‘. The 
presence of bands at 1605 and 1590 cm - ’ suggested that it 
contained one or more benxoate groups and the mass 
spectrum showed peaks due to the loss of one benzoicand 
two acetic acid units. 

Its ‘H NMR spectrum coonfirmed that 6 contained one 
benzoate ester (SH. 68.05 and 7.5, m). Two sharp singleta 
at 62.17 and 1.59 (3H each) were assigned to the two 
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acetate methyl groups. A double doubet observed at 65.5 
(1 H, J = 5 and 10 Hz) was assigned to the axial methine 
proton at C-l and a partially superimposed double 
do&et, centred at 65.4 (1H. J = 6 and 3 Hz), to the 
equatorial methine proton at C-9, by comparison with 
related polyol esters of /3dihydroaguofuran [2-71. An 
AB system at 64.5 was attributed to the C-15 mcthylene 
bound to an eater function. The C-l 1 gem dimethyls were 
reaponsibk for the singlets (3H each) obma! at 61.40 
and 1.20. A doubIet at b 1.1 (3H, I = 7.5 Hz) was assigned 
to the secondary methyl group at C4 which is axial in all 
the products of this type so far described [6]. 
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A strong upfield shift for one of the acetate methyl 
groups (J 1.59) has been previously noted for compounds 
with a fldihydroagarofuran skeleton in which an 
equatorial acetate at C-l is shielded by an aromatic ester 
axially bound to C-9 [S]. It has been also observed in 
compounds with the ester group exchanged, i.e. with M 
equatorial bcnzoate at C-l and an axial acetate at C-9 173. 
Observation of a Dreiding model revealed that this type of 
protection is possible in both QIBCS. X-ray diffraction 
analysis of a singlecrystal of 6 showed that the equatorial 
acetate group is at C-i and the axial bcnzoate is bound to 
c-9. 

The molecular structure with numbering scheme is 
illustrated in Fig. I. The A-ring exhibits a chair coafor- 
mation. The average bond length and angle for the chair 
structure is 1.532 (6) A and 111.2 (3p, respectively, and 
agree with vahcs obtained for cyclohexam [9]. The 
average value of the torsion angle is 55.2 (Sp. The 
substitucnts at C-l and C-4 are in equatorial and axial 
positions respectively. 

Examination of the B-ring shows it to be in highly 
strained chair conformation and distortion of bond 
angles is the key factor in strain relief. The substitucnt at 
C-9 is in the axial position. The ring junction between 
rings A and B is trans. with trans torsion angles of SO.9 (5) 
and - 56.9 (4)“. 

The ~nfo~tion of the five-membered ring may be 
described by the parameters A and 4, [IO] with values of 
17.4” and 48.2” rcspc&vcly, indicating a ~nfo~tion 
intermediate between half-chair and /?-cnvelopc. 

The phcnyl ring is planar and shows normal geometry, 
1.379 (7) A and 120.0 (5)” for the mtPn C,,,Z-C,,S bond 
distance and the mean internal angle. This mean bond 
distance is close to that given by Sutton [ 1 1] [ 1.395 (5) A] 
and Brissc and Sygusch [12] (1.378 A). 

The acetate and benxoate groups and the furane ring 
arc oriented to nlinimi?z t ransannular repulsions between 
their oxygen atoms [O-l . . . O-3 and O-2 . . . O-3 dis- 
tances are 2.90 (1) and 2.96 (1) A]. In both acetate and 
bcllmixte groups the Go groups arc plfGcd syn to the c- 
l-H and C-9-H bonds respectively [13,14]. 

No signitlcantly short intermolecular contacts can be 
observed and therefore the molecular arrangement of the 
molaculea in the crystal appears to be determined by van 
der Waals interactions. 

EXPERIMENTAL 

Mpucunmn:lRrpectnwm~r~inCDQ,.‘HNMR 
upoctm were nxordcd in CDCt, unkss otbzwisc stated. TMS 
was ured OS internal standard. Chcmicnl &ills arc t+wn in 
6 v8lucs. 

Isofaion of sesquftcrpnes from M. !Gddgcnsil. Dried and 

ground leavea (4 kg) of the plnnt cdkted in ixmiquitpn, 
Hid&o (Mtxico) were extracted with M&H under nllux and 
worked up in the usual manner [3-S]. A portion (66 e) of the total 
CHCIJ rolubk fraction (327 g) was chromatographul on silica 
gel. Mortonins A (lb) C (2). D (31 and mortonol B (4b) were 
isolated and idcntikd by comparison witb authentic umpks 
Repeated chroaxtography of the fraction elutai with 
hcune-EtOAc(7:3)gavc6(lOO mg)mp MO-163”(from MeOH) 
[aJ~+43.25” (c 0.4; h&OH). IRr,cm-‘: 1740, 1730, 1710, 
1605.1590. MS m/z (rel intt 458 EM]’ (lo), 398 (l), 337 (2), 277 
(I), 217 (4), 137 (6), f24 (5), 105 @8.8), 77 f37), 43 (lOOk 
(C,,H,,,O,,, requirea [M]’ at 458). ‘H NMR: 68.05-7.45 (5H, 
m).5.5(1H,dd,J=Sund10Hz).5.4(1H,dd,J=6~d3Hz~4.5 
(ZH, sb 2.17 (3H, s), 1.59 f3H. s), 1.4 (3H, s). I.2 (3H, s) i.fO (3H, d, 
J = 7.5 Hz). 

Repwed ~ro~to~~y of the fractiuor eluted with 
hcxane-EtOAc (I : I) gave 5, mp 197-201”. [a]# + 110.5” (~0.20, 

Fig. 1. 
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Tabk 1. Atomic co-ot&xm (x lo*) and quivaknt tso- 
tropic tcmperxtum ftiora (A’ x ld) for la-lk-diaatoxy- 

9~bcnxoy&xy+ dihywohvuw 

Atom x Y 2 u, 

O-l 
o-2 
o-3 
o-4 
o-5 
o-6 
o-7 
C-l 
c-2 
c-3 
C-4 
c-5 
C-6 
c-7 
C-8 
c-9 
C-IO 
c-11 
c-12 
c-13 
c-14 
c-15 
C-16 
c-17 
G18 
G19 
C-20 
c-21 
c-22 
C-23 
C-24 
C-25 
C-26 

2600 (3) 8719 (3) 1341 (I) 
552 (3) 5574 (3) 553 (1) 

-49 (3) 7145 (3) 1485 (I) 
3759 (4) 5068 (3) 1790(l) 
1471(s) 10410 (3) 927 (I) 
142 (5) m (4) 2275 (1) 

6047 (s) 5483 (6) 1998 (2) 
2286 (5) 7767 (4) 930(l) 

3360 (5) 7948 (s) 505 (1) 
2973 (6) 6984 (4) 78 (2) 
2982 (9 5505 (4) 249 (2) 

2~26 (9 53@i (4) 720(l) 
1969 (s) 3867 (4) 921(2) 
451 (s) 3846 (4) 1145 (2) 
470 (s) 4719 (4) 1626 (2) 

1121(5) 6160 (4) 1576 (2) 

2330 (4) 6329 (4) Ilao 
-410 (5) 4463 (4) 710 (2) 

- 1900 (5) 5050 (s) 848 (2) 
-622 (6) 3460(5) 279 (2) 
4552 (5) 4946 (5) 273 (2) 
3831 (5) 6136 (s) 1416 (2) 
2104 (6) loo09 (4) 1285 (2) 
2491 (6) 10822 (4) 1744 (2) 

- 398 (6) 8007 (s) 1858 (2) 
- 1419 (5) 9081 (4) 1696 (1) 
-2344 (5) 8948 (s) 1284 (2) 
-3260 (6) 9995 (s) 1148 (2) 
- 3225 (6) 112Oi(Q 1406 (2) 
-2310 (6) 11354 (5) 1815 (2) 
- 1420 (6) 10311(5) 1960 (2) 

4949 (5) 4834 (5) 2061(2) 
4759 (7) 3748 (5) 2441 (2) 

45 (1) 
39 (I) 
42 (I) 
54(l) 
74 (1) 
% (2) 

119 (2) 
39 (1) 
48 (2) 
48 (2) 
45 (1) 
36 (1) 
40(l) 
43 (2) 
48 (2) 
40(l) 
33 (1) 
45 (1) 
59 (2) 
63 (2) 
63 (2) 
46 (1) 
50 (2) 
64 (2) 
53 (2) 
47 (2) 
56 (2) 
64 (2) 
66 (2) 
64 (2) 
55 (2) 
56 (2) 
69 (2) 

CHCI,). IR v_ cm -‘:3510~35so.1740(br),1710(8),1605.1590. 
MS m/z (rel int.): 552 [M]+ (1). 537 (0.5). 493 (I), 430 (0.5), 415 
(10.6). 355 (3), 248 (2), 233 (3). 215 (I), 179 (5), 105 (loOk 
(C,,H,,O, requires [M]’ at 552). *H NMR (CDCl& 67.9-7.25 
(lOH.mA5.9 (IH,d,J = lOHx),5.1 (2H,m),4.5 (lH.br.sk4.85 
(1H.s),3.45(1H,brs,cxchangcwithD~0),1.80(3H,s),1.75(3H. 
s), 1.6 (3H, s), 1.57 (3H, s), 1.55 (3H. s). 

Ox&r&n o/bdfh~drmtond B (5) bDihy&omortonol B. 
(5.60 mg) in MelCO (2 ml) were treated with Jones’ rapt at 5” 
for I5 min. Water wxa added xnd the radio0 mixture extrxctcd 
with EtOAc, washed with brine, dried UKI the sulvent removed 
under wum. The solid product obtriaed (40mg) wxa 
q from Me~CO-hcxaoe xnd was identified u 
mortonol B (4b) by corn-0 with an x-tic aunpk. 

X-ray shycIure derermination Pmlh&uy chnctcrintioo of 
the cryIt& wing pbotogrxphic ta?hniqua shomd tbc mmm 
bvc symmetry and syrtcnmtic 8bclwrt in hOO with h = odd 
OKOwithk=oddxndOOlwith1 -odd,thuauniquclyddining 
the rpa group aa P2,2*2,. unit all dimmsionr were ObmiDai 
by x kast-quxra fit to the anguhr settinga of 25 ceotrai 
rctlationa on x Nic&t R3m diffr8ctomctcr equipped with a 
grxphitc monochronutor cryst8L Crystxi dxta for l&15- 
dixcetoxy-9p-bcnxyloxy-pdihydroxguofurxo: C,,H,,O,, M, 

=458.5,a=9.137(4),b=9.844(4),c=26.502(10)~V=2384 
(1) A’.& - 1.28 g/cm’,z = 4,spagroup P2,2,2,;~(MoKa) 
- l.OOxm-‘.Tbc~cboscnforintcnxitymarurcmcntbxd 
thcdimc~ionaO.3Ox0.4OxO.52mm,andwumow&dooa 
glua fibre. Intensity masuremcnts were nude with MoKa (1 
= 0.7107 A) mdixtioo utilizing the e technique, the rate of 
acuming being vukd from 4.0 to 29.3 dcg/mio - ‘. Two retlee 
tionr (0 1 T; 11 I) were routinely monitorad 8t inten& of m 
masuremcnts. AU rc&tioru in the hkl octant umrdiog to 3 
< ZB < 45” with index range h O/9. k O/10 xnd I O/28 were 
o~llccted. The totxl number of dxta colleaed was 1840, of which 
1518reBectionaludI > 2.5u(J)xndchacformedthchrisofthc 
rtructd solution and rctincmcn~ these reflections were cor- 
rooted for Lorcntx xnd polaria~tioo effw and oumerial 
8b6orptioo correction w8a applied [ 153. The crystll structure wu 
solved by direct methods and prtixl rtructurc apnrion by 
itcrxtivc E-Fourier procedure uriog the program package 
SHELXTL [15]. The trial structure wxs relined by a Mocked 
amade kast-quarts procedure with anisotropic tcmpcrxture 
factors for the non-H atoms and with a fixed isotropic tempcn- 
turc factor. U = 0.06 A’, for the H xtonu bonded to C atoms. 
Tbefunaionmini~wrr~(lFo(-IFcI~~thx~ghting 
scheme o = [u’ (Fo) + G (Fey] - *, where u is the standud 
dcvixtion of the obacrvcd amplitudca w on oouotiog stxtis- 
tics, and G ir a variable to be xdjuatcd atIer each cydc. 6nxl G 
= 0.001; maximum shift of puamers in the last cycle was 0.06; 
no pcakr z 0.25 c/A-‘; scattering factors for the 0, C and H 
atoms were from Intemxtio~J Tablea for X-ny Crystallogrxphy 
[ 163; isotropicextinctioo pammeter X = 0.0019; &ul R = 0.046, 

R,-O.O48(R,=&o II1 (IFo~- IFcJ@#~IFoI) 
All computations were performed in tbc l&oratory on x Nova 

4S computer and plota were drxwn on a Tektronix plotter. 
A list of the observed and cakulxtcd structure factors, 

anisotropic thcrmxl parameters, intcrxtomic distance and 
angla; and hydrogen atom positiona have been deposited at the 
-bridge Crystiogrclphic Centre. 
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