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Abstract—3a-Hydroxy-(13S)-16-nor-pimar-7-en-15-oic acid and (13S)-pimar-7-en-3«,15,16-triol, two new tricyclic
diterpenoids, and kaur-16-en-3¢,13-diol and kauran-3e¢,13,16a-triol, two new tetracyclic diterpenoids, have been
isolated from the heartwood of the Fijian species Agathis vitiensis. The structures of the new compounds have been
assigned from high field NMR measurements. Other constituents include agatharesinol, sitosterol, abietic acid and

agathic acid.

INTRODUCTION

Agathis vitiensis Benth. & Hook f. ex Drake, the Fijian
kauri, is a member of the family Araucariaceae and is a
commercial native timber tree of Fiji which is now
common only in the interior of the main islands. The bled
resin has been examined previously and the presence of
several diterpenoid acids, viz. cis-communic, trans-com-
munic, sandaracopimaric, abietic, neoabietic, dehydro-
abietic, and agathic acids, has been reported [2]. Lignin
chemistry of the heartwood has also been examined [3].
We describe here the isolation and structural determi-
nation of four new diterpenoids (1-4) from the heart-
wood. Other substances identified in the heartwood were
agatharesinol [4], abietic acid, agathic acid and sitosterol.

RESULTS AND DISCUSSION

The new diterpenoids were isolated by multiple column
chromatography of a methanolic extract of the heart-
wood. The high resolution mass spectrum of compound
1, mp 208-210°, gave a molecular formula C ,H,,0;,
suggesting that it was a nor-diterpenoid. The IR spectrum
[3420 (OH), 1695 (CO,H), 1040 cm ! (C-0)], 'THNMR
spectrum [three-proton singlets at 40.88, 0.95, 0.96, 1.10,
and one-proton signals at 3.48 (dd, J=3.0, 3.0 Hz) and
5.44 (dd, J =3.0, 2.9 Hz)] and '3C NMR spectrum (Table
1) indicated the presence of four tertiary methyl groups, a
secondary hydroxyl group, a carboxyl group, and a
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trisubstituted double bond in the molecule. From the
molecular formula compound 1 was therefore tricyclic.

The spin-correlated two-dimensional 'HNMR spec-
trum (COSY) of 1 indicated the presence of the sub-
structures a, b and ¢ (Fig. 1). As the carbinyl proton
(03.48) in the spectrum showed weak coupling with
adjacent methylene protons (J=3.0 Hz) and also W-
coupling with a proton on a f-carbon atom, it was
determined as equatorial, i.e. the hydroxyl group was
axial. Combination of the above substructures gives a
nor-pimarane type structure 1 in which the position of the
hydroxyl group and the stereochemistry at C-13 were still
unassigned. Possible positions for the hydroxyl group
were C-1,, or C-3,,.. A comparison of **C NMR chemical
shifts of 1 with those of isopimaradiene (5) [5] (Table 1)
showed that the C-18 signal of 1 exhibited a large upfield
shift (6 5.6) (Table 2) indieating that the hydroxyl group
was at C-3 [6]

The stereochemistry at C-13 was assigned from the
observation that the C-T3 methyl protons, which occurr-
ed downfield from the other methyl protons due to their
proximity to the carboxyl group, exhibited long range
coupling to axial protons at § 1.71 and 2.36 but not to the
equatorial protons at 61.80 and 2.18. The observed
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Table 1 '>CNMR data of pimaranes (CDCl;)

C 1 2 5 6 7

1 316 317 401 487 487
2 251 252 1950 69.3 68 6
3 76.3 761 42.5 2159 452
4 37.0 37.0* 331 474 39.1
s 439 441 505 527 466
6 231 231 235 238 21.8
7 1230 1221 1216 1205 35.5
8 1338 1349 1352 1359 136.5
9 51.2 518 522 513 506
10 349 350 356 361 389
11 194 196 203 200 184
12 331 331 36.4 355 302
13 42.1 371* 370 370 378
14 426 430 463 451 128.1
15 183 6 805 1499 722 79.1
16 — 627 1095 63.0 62.7
17 196 172 218 232 225
18 283 283 339 254 706
19 2217 227 226 224 187
20 148 148 152 155 16.0

*Values may be reversed

coupling (*J = 0.2 Hz) is that expected [7] for a torsional
angle H,C-C-C(Hy); of 180° and thus the C-13 methyl
group 1s considered to be axial. Compound 1 is therefore
3a-hydroxy-(13S)-16-nor-pimar-7-en-15-oic acid.

Compound 2, C, H;,0,, mp 170-175°, showed hy-
droxyl absorption (3400, 1060, 1040, 1010 cm ™ !)in the IR
spectrum but no carbonyl absorption. The 'HNMR
spectrum showed signals asstgned to four methyl groups
(three-proton singlets at 6 0.76, 0.86, 0.93, 0.95), a methine
group bearing an oxygen function [a one-proton doublet
of doublets at 4346 (J=3.4, 2.3 Hz)], a 1,2-dihydroxy-
ethyl group [4 3.34 (1H, dd. J=10.8, 2.5 Hz), 3.46 (1H, dd,
J=10.8, 10.8 Hz), 3.75 (1H, dd, /=108, 25Hz)], and a
trisubstituted double bond [45.35 (1H, J =4.1, 2.0 Hz)]
The 'HNMR signals were similar to those of 1 except
that the signal assigned to the C-13 methy! group showed
an upfield shift and new signals typical of a 1,2-
dihydroxyethyl group had appeared. The 'H NMR signal
for the C-13 methyl group (6 0.76) showed long range
diaxial J coupling to the signals at 1.89 (H-14,,)and 1.30
(H-12,,) and thus could be assigned an axial stereochem-
istry. In the 1> CNMR spectrum compound 2 showed
stmilar chemical shifts to those of 1 except for the signals
of C-13, C-17, and of the carbon atoms of the 1,2-
dihydroxyethyl group. Consideration of the spectro-
scopic data leads to the structure of 2 as the 1,2-
dihydroxyethyl derivative of 1.

The stereochemistry at C-13 was confirmed as (135) by
comparnison of the '*CNMR data of 2 with that of
28,15,16-trithydroxy-(13S)-ent-pimar-7-en-3-one (6) [8]
which showed different chemical shifts for adjacent car-
bon atoms C-12 and C-14 However, chemical shifts for
C-15 and C-16 were similar to those of haliol (7) [9]
(Table 1). Data from a COSY spectrum also supported
the assignment of configuration at C-13 and thus the
structure of 2 was established as (13S)-pimar-7-ene-
3u,15,16-tr1ol
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Arrows represent homonuclear ( "H-"H) couplings

Fig 1

Compound 3, C,,H;,0,, mp 205-208°, showed sig-
nals 1n the 'HNMR spectrum which were assigned to
three tertiary methyl groups (three-proton singlets at
40.84, 0.95, 1.03) and an exocyclic disubstituted double
bond (two broad one-proton singlets at §4.82, 4.98)
which indicated that it was a tetracyclic diterpene, prob-
ably of the kaurene class. The two oxygen containing
functional groups of 3 were assigned as secondary and
tertiary hydroxyl groups from the IR (3400, 1100,
1060 cm '), 'H NMR [one-proton triplet (J =3 Hz) at
43.42], and '3C NMR [576.1 (d), 804 (s)] spectra The
spin correlated two-dimenstonal spectrum showed the
presence of the substructures a—e (Fig. 2) in which the
secondary hydroxyl group in a was positioned at C-3 and
assigned an axial configuration. The substructure a was
only possible If the secondary hydroxyl group was at C-1
or C-3 and the latter position was favoured since this 1s
the usually observed oxygenation site Substructure ¢ was
assigned to C-14 but 1t was not posstble to assign which of
the substructures d and e corresponded to C-5-C-7 or to
C-9-C-12 The position of the tertiary hydroxyl group
was determined by comparison of the 'H and '*C NMR
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Table 2. '3C NMR chemical shift differences (CDCl;)

C Aé(1-5) A(3-8) C AS(3-8) As(4-10)
1 -85 —8.1 11 +17 +15
2 +61 +66 12 +78 +6.5
3 +338 +34.1 13 +36.2 +31.3
4 +39 +42 14 +72 +5.6
5 -6.6 -12 15 -16 —21
18 -56 -52 16 +02 +09

chemical shifts of 3 with those of similar compounds
[10-12]. CH signals in the '3C NMR spectra of such
compounds are observed in the region 64445 at higher
field than for example C-5 or C-9 signals. In the present
cdse the CH signals were observed at 648.9 and 54.3
(Table 3) showing conclusively that the C-13 position was
substituted. From this data the structure 3 was deter-
mined as kaur-16-ene-3a,13-diol.

Comparison of the ! *C NMR data of 3 with that of ent-
kaur-16-ene (8) and methyl 13-hydroxy-ent-kaur-16-en-
18-o0ate (9) [13] (Table 3) supported the structural assign-
ment. Differences in the chemical shifts of A- and B-rings
between 3 and 8 were interpreted in terms of hydroxyl-
ation shifts caused by the presence of the 3a-hydroxyl
group in 3 [6]. Chemical shifts of the C- and D-rings of 3
were similar to those of 9 which possessed the same
substitution pattern in ring D.
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The 'HNMR spectrum of compound 4, C,,H;,0,,
mp 124-126°, was similar to that of 3 except that the
exocyclic double bond signals of 3 were replaced by an
additional methyl singlet at § 1.22. The chemical shift of
this latter group suggested the presence of an additional
tertiary hydroxyl group vicinal to a tertiary hydroxyl
group at C-13. A strong peak in the mass spectrum at m/z
304 corresponding to the loss of water from the molecular
ion was strongly indicative of a 12-tertiary diol. The
structure of 4 was therefore assigned as kaurane-3a,13,16-
triol and was confirmed from its high field NMR par-
ameters. Chemical shifts of the A-ring carbons 1n the
13C NMR spectrum (Table 3) were almost identical with
those of 3. Comparison of the remaming chemical shifts
with those of ent-kauran-16a-ol (10) [9] also showed a
close similarity (Table 3). Differences in the chemical
shifts of the compounds 4 and 10 were similar to those
observed between 3 and 8 (Table 2) and were due to
hydroxylation at C-13. The configuration at C-16 of
compound 4 is not unequivocal. However, comparison of
the partial "> CNMR data (Table 4) for ent-kauran-
160,17-diol (11) and ent-kauran-168,17-diol (12) [14]
suggests that the configuration of the 16-hydroxyl group
of 4 is a.
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Table 3 '>CNMR data of kauranes {CDCl,)

C 3 4 8 9 10

1 332 332 413 406 20
2 253 252 18.7 19.1 186
3 761 76.0 420 38.0 420
4 375 375 333 437 332
5 489 48 8 561 538 562
6 20.1 199 203 21.8 204
7 394 419 404 39.2 403
8 41.6 411 442 41.6 453
9 543 552 56 1 56.9 56 8
10 389 389 393 392 393
11 198 195 18.1 204 180
12 41.1 334 333 413 26.9
13 80.4 803 442 801 490
14 471 433 399 469 377
15 476 559 492 474 58.0
16 156.2 80.3 1560 1559 79.4
17 1029 212 102 8 102.9 24.5
18 285 284 337 286 335
19 20 220 217 1779 21.6
20 173 175 176 152 18.0

The absolute configuration of 3 and thus of compounds
1, 2 and 4, was determined by sequential hydrogenation
of 3 to 13, oxidation to 14 and Huang—Minlon reduction
to afford the enantiomer 15 of (16S5)-kauran-13-ol, of
established configurations [12, 15]

EXPERIMENTAL

Mps. uncorr EIMS were obtamed on an A E.I. MS9 instru-
ment nterfaced with an AEIL data system DS30. 'H and
3CNMR spectra were measured in CDCI; using TMS as int
standard

Leaves of the plant, collected in the Wailoku area near Suva,
were matched with voucher specimens of Agathis vitiensis lodged
in the Fy1 National Herbartum, University of the South Pacific

Isolation of the diterpenoids The heartwood of Agathis vitien-
sis (950 g) was extracted (Soxhlet) with MeOH for 22 hr. The
concentrated extract (7 7 g} was chromatographed on an Al,O,
column using n-hexane, Et,0, EtOAc, and MeOH and their
muxtures as eluants to yeld long-chain esters (114 mg), mp
98-99°, and fractions containing 3 (85 mg), 4 (12 mg), sitosterol
(25 mg), 2 (27 mg), 1 (20 mg) and agatharesmnol (20 mg). Where
necessary fractions containing diterpenoids were collected and
rechromatographed on silica gel using C;Hg and CHCI, as
eluants to yield pure compounds

3a-Hydroxy-(13S)-16-nor-pimar-7-en-15-0ic acid (1) Needles
(from CgHg), mp 208-210°, [a]i® —10° (CHCl;. ¢ 1.1),
IR vEB: cm ™~ 1 3420, 2620, 1695, 1465, 1240, 1040, 880; 'H NMR
6088 (3H, s, 10-Me), 0.95 (3H, s, 4 ax-Me), 096 (3H, s, 4 eq-Me),
110 (3H, s, 13-Me), 135 (1H, gd, J, 105 110,=132Hz, J,,,.
=132, Jy 1o 120e= 132, 1 1ax. 1209 =44, H-11,,), 154 (1H, m,
Jiegrax=131HZ, J 10 200=34,J 10 202 =45, H-1,,). 1 55 (1H, d,
Js 6ax=11.8 Hz, H-5,.), 1.55(1H, dd, J ;4 1,,=13.1 Hz, J 4 5,
=34 H-1,.), 160 (1H, m, J;,, ,,,=142Hz, J,,, ,,, =34 Hz,
Jreq1eq=34Hz, J5,0 3=22Hz, H-2,,), 160 (1H, dd, J ;1,4 11ax
=132Hz, J j00122:=38, H-11,), 171 (1H, m, Jis0s 124
=132Hz, J 300 11ax=132Hz, J)300.116,=3.8, H-12,.), 180
(IH,d, Jg 114 =132Hz, H-9), 180 (1H, m, J 4, 11=13.2 Hz,
Jlla.x.9= 13 2’ Jl 1ax,12ax = 13 2v Jl lax, 122q=4‘4' H-1 1ax)s 1.90
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Table 4. Partial '>*CNMR data
for compounds 4, 11 and 12

C 4 11 12

13 80.3 455 52.6
15 55.9 534 56.1
16 803 816 797
17 212 662 691

(le m, JZax.Zeq: 142 HZ’ "Zax. legq =4 5’ JZax,B =2 2: H'zax)’ 1.90
(1H, d, Jg., ;=29 Hz, H-6,,), 190 (1H, dd, Jeu..5=118 Hz,
J6ax,7=3.0, H-6,,), 218 (1H, dd, J |4y 140x= 140 Hz, J 1404, 12¢4
=2.5, H-14,,), 236 (1H, br d, J 1 44x, 14ea=14 0 Hz, H-14,,), 3 48
(1H, dd, J3.q2.:=30Hz, J3, 5,,=30, H-3,)), 544 (1H, dd,
J3 6ax=30Hz,J; 5,,=29,H-7), 13C NMR see Table 1; MS m/z:
306 [M1%, 291 [M—Me]™*, 288 [M~H,071",273 (Found M~
306.2198. C,4yH 3,0, requires M 306 2195).

(138)-Pimar-T7-ene-3a,15,16-tr10l (2) Needles (from EtOAc),
mp 170-175°, [a]}’ —22° (MeOH, ¢ 1.05IR vXBrem ™ 3400,
1450, 1375, 1060, 1040, 1010, 870, '"H NMR 50.76 (3H, 5, 13-Me),
086 (3H, s, 10-Me), 0.95 (3H, 5, 4,,-Me), 096 (3H, 5, 4,,-Me), 1.30
(MH,dd, J 305 12eg=92 HZ, J 1 345 1 30x =9 2, H-12,,), 1 32 (1H, m,
Jllax, 1leq™ 11.2 He, Jy lnx‘llax=9 2, J11ax !2eq=3'0v H-11,,),
142 (IH’ m, J12eq. 12ax=9 2 Hz, JlZeq.llax=3 O) JlZeq,lleq:&Oy
H-12,,), L52(1H,d, Jy .y 26 =34 Hz, H-1,,), 1 52(1H, d, J 5 2.,
=34 Hz, H-1,,),152 (1H, s, H-5.,), 155 (1H, 44, J, teg. 11ax
=112Hz, Jyi1126=30, H-11,0), 159 (1H, m, J;. 20«
=144 Hz, J 5 10x= 34 Joeg 10a= 3% J 20,34 =34, H-2,,), 1 72
(1H, s, H-9), 184 (i1H, 4, Js., ,=20Hz, H-6,.}, 189 (IH, 4,
Jidax, 14eq=140, H-14,,), 1 90(1H, dd, J ;. 3,,=2.3, H-2,,), 206
(IH, dd, J 1400 140x =140 Hz, J 400 120,=26, H-14,,), 346 (1H,
dd, JSeq.Zeq =34 HZ, J3¢q. 2ax =23, H“3eq)» 334 (le dd! ‘]lﬁax. 15ax
=108 Hz, Jy6,160=25, H-16a), 346 (1H. dd, J,5. 16a
=108Hz, J 5.0 165 =108, H-15,,), 375 (1H, dd, Jiep.150x
=108 Hz, J,¢,,16o=25, H-16b), 535 (1H, dd, J; ¢ux=4.1 Hz,
J7 60g=2.0,H-7); 13C NMR see Table 1, MS m/z 322 [M]*, 307
[M—Me]*, 304 [M—H,0]", 289, 261 (Found M™* 3222508.
C,oH340; requires M 322 2508).

Kaur-16-ene-3a,13-diol  (3). Needles (from EtOAc), mp
205-208°; o]’ +28° (MeOH, ¢ 1.0), IR vEB cm ™' 3400, 1100,
1080, 1060, 970, 890, 880, 'HNMR &0 84 (3H, s, 10-Me), 095
(3H, s, 4,.-Me), 1 03 (3H, 5, 4,,-Me), 1 08 (1H, br d, J=7 Hz, H-5
or9),1.25(1H, m, H-14), 127 (1H, m, H-6 or 11), 1 28 (1H, m, H-5
or9),137(1H, m,H-7or 12), 147 (1H, m, H-7 or 12), 1 53 2H, m,
H;-70r12),154(1H,m H-6 or 11), 1 57(1H, m, H-2,,), 1.57 (1H,
m,H-1,,),177(1H, m,H-6 or 11), 1 80 (1H, m, H-1,,), 1 97 (1H, m,
H-2,,),200(1H, m, H-6 or 11),2 11 (1H, m, H-15), 2.15(1H, m, H-
14), 218 (1H, m, H-15), 342 (1H, m, H-3,,), 482 (1H, br 5, H-17),
498 (1H, br s, H-17); 1*C NMR see Table 2, MS m/z 304 [M]*,
286 [M~H,0]", 271 [M—H,0~-Me]*. 268 [M—-2H,0]",
253 [M—2H,0—~Me]"*. (Found M '304.2406 C,,H,,0, re-
quires M 304 2403).

Kaurane-3a,13,16a-triol  (4). Needles (from EtOAc), mp
124-126°, IR vE® cm ™1 3350, 1160, 1060, 975; '"HNMR 5083
(3H, 5, 4,,-Me), 0.93 (3H, s, 4,,-Me), 1.01 (1H, 5, H-9), 1.02 (3H, s,
10-Me), 121 (3H, s, 16-Me), 123 (1H, m, J, ., 1..=142 Hz,
Jiea 202740, F10g 20,=40, H-lcq), 1.24 (1H, 5, H-11,,), 1 25 (1H,
d,J 205, 116g=6T Hz, H-12,.), 127 (1H, d, J 5,, 40, =12.1 Hz, H-
S.) 1.33 (1H, m, Jﬁax.Geq:: 12.1 He, "641:. Tax = 12.1, J6nx.5ax
=12 1, Jouy,7¢4=3 8, H-6,,), 1.47 (1H, d, J,, 6o =12 1 Hz, H-
6eq)s 1.48 (IH’ d, J7¢q. bax = 38 Hz, H‘7eq)~ 152 (1H7 d’ JlSax‘ 15eq
=146 Hz, H-15,,), 154 (1H, dd, J,,, 1,,=142Hz, J 40 20x
=139, H-1,,), 157 (1H, m, Jyep 2.,=139Hz, J,,, ,,,=40,
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Jreq.3g=2.7, H-2,.), 1.58 (1H, d, J 1, 6ox=12.1 Hz, H-7,,), 1.58
(IH, d, Jy1e124x=67Hz, H-11,,), 1.62 (1H, m, J,,.0 120
=92Hz J1200110x=30, J1200116=30, J120q,14e,=2.6, H-
12,,), 1.62 (1H, d, Jy40,14¢,=10.8 Hz, H-14,,), 1.65 (1H, 4,
J15eq,150x=14 6 Hz, H-15,,), 1.91 (1H, d, J 1 4. 1 40x=10.8 Hz, H-
14,.), 197 (1H, m, Jyuy 20=139Hz, Jpue 10x=139, Jy0r 10
=40, Jyuy136=27 H-2,.), 335 (1H, dd, J,,, ;,,=27THz
J3eq.2eg=2.7, H-3,,); 13C NMR see Table 3; MS m/z- 322 [M]*,
304 [M—H,0]", 286 [M—2H,0]%, 271 [M—2H,0-Me]",
263 (Found: M* 3222504 C,oH,,0, requires M 322.2508).

Sitosterol. Flakes (from MeOH), mp 130-134°% IR vX8 cm 1
3400, 2960, 1465, 1360, 1040, MS m/z: 414 [M]*, 399, 396, 381. It
was identical with an authentic sample by direct companson (IR,
MS, TLC, 'H NMR, '3C NMR). (Found: M *'414.3862. Calc. for
C,6HsoO M 414.3861).

Agatharesinol (16). Pale amber resin, IRvf!™ cm™! 1610,
1515, 1450, 1240, 1175, 1020, 970, 830; '"H NMR: §3.23 (1H, m,
JIsp,sa=51Hz, Jg s ou=35.5, Jsp 4=48, H-5b), 332 (1H, m,
Jsa,s0=51Hz,J5, s.on=5.5,J5, 4=5.1, H-5a), 3.38 (1H, d, J; 4
=61Hz, H-3), 3.74 (IH, m, J, 3=6.1Hz, J; 4 on=5.1, J4 s,
=5.1,J4 s5»=48,H-4),622(1H,d,J, ,=158 Hz, H-1),6 31 (1H,
dd, J, =158 Hz, J, ;=8.1, H-2), 666 (2H, d, J,.. ;.=8.5 Hz,
H-3",5"),6.69 2H, d, J,. 5. =8.6 Hz, H-3',5), 709 2H, d, J . 5~
=8.5Hz, H-2",6"), 7.19 (2H, d, J,. ;.=8 6 Hz, H-2'6"), 9 12 (1H,
s, OH), 9.41 (1H, s, OH); 13C NMR: § 51.0 (C-3), 64.0 (C-5), 74.0
(C-4), 114.6 (C-3",5"), 115.2 (C-3',5)), 127.0 (C-2',6'), 128.3 (C-1"),
128.8 (C-2), 129.1 (C-1), 129 5(C-2",6"), 132.2 (C-1"), 155.3 (C-4"),
156.5 (C-4") MS m/z: 225 [M —~CH(OH)CH,OH].

Diterpene acids A portion of the MeOH extract was extracted
with Me,CO-n-hexane and filtered to remove polymeric ma-
terial. Removal of solvent from the soln gave a gum which was
treated with an ethereal soln of CH,N, and examined by GC
{OV-17, column temp 248°, injection and detector temp 275°,
flow rate N, at 50 ml/mun, H, at 20 ml/min; OV-101, column
temp 220°, injector and detector temp 255°, flow rate N,
40 ml/min, H, 20 ml/min) Methyl abietate and methyl agathate
were 1dentified by comparison of R,’s with those of authentic
samples

Hydrogenation of compound 3. A soln of the diol 3 (23 mg) n
EtOH (10 ml) was hydrogenated at room temp. using 20% Pd/C
(70 mg) as a catalyst. The catalyst was filtrated off and the filtrate
evapd to give a residue which after recrystallization from EtOAc
yielded (16R)-kaurane-3a,13-diol (13) (16 mg), needles, mp
203-204°. [«]5® +21° (MeOH; ¢ 1.0); IR vKB cm ™ !: 3420, 2950,
1450, 1325, 1080, 1060, 1018, 970; '"HNMR. 60.83 (3H, s, 4,,-
Me), 0.94 (3H, s, 4,.-Me), 097 (3H, d, J=5.7 Hz, 16-Me), 0.97
(1H, dd, Jg y,0,=14Hz, J§ ;1. =22, H-9), 1.02 (3H, 5, 10-Me),
128 (1H, d, J5 6.,=3.0 Hz), 1.95 (1H, m, H-2,,), 2.00 (1H, dd,
Jigax, 14eg=10.6 Hz, J 400 120,=21, H-14,), 341 (1H, 4, J
=24 Hz, H-3); MS m/z: 306 [M]*, 288 [M—H,0]", 273 [M
—H,0—Me]", 263. (Found: M* 306.2554, C,,H,,0, requires
M 306.2559).

13-Hydroxy-(16R)-kauran-3-one (14). A soln of the diol (13)
(12 mg) in pyridine (1 ml) was added to a soln of CrO, (0.10 g) 1n
pyridine (1 ml), and the mixture was allowed to stand at room
temp for 5hr. The mixture was poured into H,O, and the
product extracted with Et,O. The extract was washed with 5%
HCI soln and H,O, dned (Na,SO,) and concd to yield 13-

1679

hydroxy-(16R)-kauran-3-one, (10 mg) colourless oil, [a]5® +67°
(CHCl,, ¢ 1.0). IR vie* cm ™~ !+ 3370, 2950, 1695, 1450, 1355, 1120,
1070, 1013, 950, 750; 'H NMR: §0.95 (1H, m, H-9),099 (3H, d, J
=6.7 Hz, 16-Me), 1.02 (3H, s, 10-Me), 1.06 (3H, s, 4,,-Me), 1 07
(3H’ 3, 4¢q'Me)1 197 (IH’ dd’ "14:41, 14ax = 10.8 HL ‘,1424, 12eg= 22,
H-14,)), 200 (1H, m, Jy o 10x=132Hz, Jy 0 20x=T7.0, Jy 0 20
=53, H-1,,), 247 (2H, m, H-2,,, H-2,).

(16R)-Kauran-13-ol (15). A mixture of the ketone 14 (8 mg),
100% hydrazine hydrate (0.2 ml), KOH (120 mg), EtOH (2 ml)
and diethylene glycol (2 ml) was heated under reflux for 15 hr.
The EtOH, water and excess of hydrazine were removed by
distillation, the temp of the soln was raised to 200°, and the
refluxing was continued for 3.5 hr. The cooled soln was diluted
with H,O and extracted with Et,O. The extract was washed with
H,0, dried (Na,SO,) and concd. The residue crystallized from
n-hexane to give (16R)-kauran-13-ol (5mg) needles, mp
136-140°, [«]L® +22° (CHCl,, ¢=0.6) (ut. [15] for (165)
enantiomer, mp 135-142°, subliming to give mp 147-148°, [a]2°
—24.4°+1.4%). IR vEB cm ™ : 3400, 2950, 2860, 1455, 1370, 1355,
1250, 1080, 1020; 'H NMR- 50.79 (3H, 5, 4,,-Me), 0.84 (3H, s, 4,,-
Me), 097 (3H, d, J =6.7 Hz, 16-Me), 0.99 (3H, 5, 10-Me), 1 99 (1H,
dd, J 404 14ax=10.THz, J 400 12¢,=17, H-14,)); MS m/z 290
[M]*, 275 [M—~Me]*, 257 (M—-Me—~H,0]", 247 (Found.
M+ 290.2609. Calc. for C,,H;,0 290.2610).
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