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Herbarium samples of &z/he,-~;a ~~rcnsi.s 
Ducke and D. ,fi~utrscr~~s (Veil.) Britt. (= D. aria- 
bilk Vog.) are very similar. In the field. however. 
the species are easily distinguished, since D. I‘c~I~- 
ensis is a tree and D. ,fj.utr.wrr~s a scandent shrub 
[2). The present phytochemical examination is 
based on a sample of trunk wood. collected by Dr. 
F. J. de Abreu Matos. Universidade Federal do 
CearB. a former collaborator of Dr. A. Ducke. at 
Acarati, Cearh State, from a small tree (height 
4.5 m, diameter of heartwood 9 cm). The correct- 
ness of the identification was confirmed by Dr. D. 
de Andrade Lima. Universidade Federal de Per- 
nambuco, by comparison of herborized material. 
Among the seven compounds isolated, (S)-4-meth- 
oxydalbergione [I+], dalbcrgin 141. formononetin 
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[I], and (+ )-demethylhomopterocarpin [I] had 
already been obtained from other species during 
the current study of Drrlhqicc and Mtrchcr~ium, 
and were identified by direct comparison with 

authentic samples. 
One of the additional compounds was identical 

in all respects to (S)-mucronulatol [S. h] with 
exception of the antipodal ORD curve and must 
thusrcpresent the, as yet unreported. (R)-mucronu- 
latol (la). The raccmate of mucronulatol occurs in 
D. fj.zrtc~.scw~s [S-J. 

Careful analysis of the T 5.3-59 region [7] of the 
PMR spectrum (T 5.32, H,,,-2: 5.50 H,,-2; 5.81. H- 
3) revealed still another compound C, iH,Oz. 

OH(OMe), . to be isoflavanonc (2a). Retroaldol 
cleavage led to MS peaks compatible with mono- 
hydl-oliylationofring.4and trimethoxylationofring 
B. The typical aromatic ABX PMR pattern, which 
included a low field d (T 2.1. J X.5 Hz), and UV 
NaOAc shifts placed the OH at C-7. One of the 
ring B hydrogens is situated at a relatively depro- 
tected site (7 3.00. J X.5 HI). vicinal to the other (z 
3.20. J X.5 HI) hydrogen. This evidence is in good 
agreement with the structure of ?‘-O-methylvio- 
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H,BOJ + NaOAc. AlCl, shifts; ;~~,~r+‘.“~” (nm): 246. 292 (E 
16900, 10800). 1,::: (cm -I): 3348. 1623. I592 1497, 1439. 1330, 
1289. 1232, 1205, 1156, 1112, 1093, 1033, 1027, 901. 885, X07. 
PMR [(CD3),C0. s]: I.93 (s. OH). 2.59 (s. OH). 3 17 (d, J 7.0 
Hz, H-5). 3.29 (d. J 8.0 Hz. H-6). 3.40 (d, J X.0 Hz. H-5’). 3.63 
rdd, J 7.0, 2-O Hz, H-6) 3.73 (il. J 2.0 Hz. H-X). 5.85 (dd. J 9.0. 
+O Hz, H-2,,), 6.03-623 (superimp. by OMe-signals. H-2,,,), 
6.13 (s. OMe), 6.19 (s. OMe). 6.35 685 (~1. H-3) 7.15 (d, J X.0 
Hz, 2 H-4). MS (in(,): 302 (71”,,) M. IX0 (100). 16X (63) 167 (33). 
150 (15). ORD (c I.05 mg,ml. MeOH, 23&440nm): [d]400 + 

Me0 \ OR’ 

a R20 ’ * 
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lanone (2a), which thus shares with mucronulatol 
(la) the oxygenation pattern of the aromatic rings. 
The only ring B alternative would sustain one of 
the vicinal protons at C-4’, a highly improbable 
situation from the biosynthetic point of view. Vio- 
lanone (2~) [IS] occurs in Dalhergia miscoiohium 
Benth. [ = D. uiolacea (Vog.) Malme]. 

IR, PMR and MS for cearoin, 
C,,H,O(OH),OMe,theremainingadditionalcom- 
pound, are consistent with 2,4-dihydroxy-5-meth- 
oxy- and 2,5-dihydroxy-4-methoxybenzophenone 
(3a) structures. Cearoin, however, is easily oxidized 
by air in alkaline solution, a fact which is compat- 
ible with the pava-relation of two phenolic hyd- 
roxyls. Indeed, the mps of synthetic 3a and 3b [9] 
are identical with the mps respectively of cearoin 
and its monomethyl ether. 

EXPERIMENTAL 

Isolation qf thu constituunts of D. cearensis. The powdered 
softwood (5 kg) was extracted with C,H,. The extract (41 g) was 
chromatographed on a silica (800 g) column giving the follow- 
ing fractions with the indicated eluants: C,H,(A, .A1 .A, .A4). 
C,H,-CHCl, 8:2 (A,. A,. A,). A, was recrystallized from 
EtOH affording S-4-methox~dnlburgione (23 mg). Az was recrys- 
tallized ham MezCO affording 3a (150 mg). A, was recrystal- 
lized from C,H,-MeOH affording (+)-dernrtlz),lhor?lo~~~~~~ur- 
pin (65 mg). A, was fractionally crystallized from EtOH giving 
dalhvrgirr (I 12 mg). A, was recrystallized successively from 
various solvents and EtOH affording la (47 mg). ,4, was 
washed with C,H, and crystallized from C,H,-MeOH afford- 
ing 2a (124 mg). A, was purified by rechromatography (SiO,, 
C,H,-CHCIJ X:2) and recrystallization from C,H,~ MeOH 
affordedJormo,lonetirl (234 mg). 

(3R)-7,3’-Dil~pdros~-~,~-~~;~~i~,~/~~.~~i.~~~~~t:~~~1 [(R)-mucronula- 
toll (la), cream-coloured crystals. mp 147-149‘ (EtOH) 
(found: C. 67.41: H. 5X5. C,-H,*O, requires: C. 67.54; H. 

6.00%). i.:;,f:” (nm): 225. 282 (E 16900, 9700): no NaOAc 

-96.50. Diwrl~~l I~I/IW (lb) (la. 
Me,SO,. K,CO,. Me2C0. rctlux. 8 hr). mp 72 74.’ (MeOH). 
MS (IPI/c’): 330 (629;,) M. I95 (13). 194 (100). 182 (37). IX1 (23). 
179(46). IS1 (16). 149 (20). 136 (IO). Diwrrair(lc) mp 126 12X.. 

7-H ~dro.\-\-2’.3’,4’-~r.rr,l(~f~~~~.~~isu~u~~~~~~~~~~ (Za). colourlcss 
crystals, mp 192-194 (C,H,-MeOH) (found: c‘. 65.64: H. 5.57. 
C,*H, ,O, rcquircs: C‘, 6545: H. 549”,,). ;.“~Oi’ (nm): 208. 227, 
276. 3 I5 (E 82 500. 36 300. 29 700, 3 I 450): ;.$‘l / \1,‘09c (nm): 215, 
284, 337 (c 70100. 21 450. 33750). I,::; (cm”“‘): 3333, 1661, 1587. 
1490. 1460. 1259. 1236. 1215. 1193. 1163. 1100. 1022. 1012. 858. 
X00. PMR [(C‘D,bCO. T]: 2.10 (d, J 8.5 Hz. H-5). 3.00 (d, .J X.5 
Hz. H-6’), 3.10 (d. .I 8.5 HZ, H-5’), 3.30 (dd. J X.5 HZ. H-6), 3.47 
Id, J 2.5 Hz. H-8). 5.32 (dd. J 120 5.0 HZ. H,,-2). 5.5 (t. J 12.0 
Hz. H,,-2). 5.X I (dtl. J 12.0. 5.0 Hz. H,,-3). 6. I S (hr s. 1 Me). MS 
lde): 330 (Zi”,,) M, 194 (100). 195 (15). I79 (25). 136 (8). M&h~l 
erho (21) (2a. CH,N>, Et,O). mn 133-135’ (EtOH). 

2,5-Dih~dr~,.\~-4-,,~~~f/,~~.,~~l~~~,~~~~/,~~,~~,~~ (cearoin) ‘(3a). yellow 
crystals, mp 1X7-1X8 (E,tOH) [lit. [9] mp 1XS ] (found: C. 
6X.58: H. 489. C,,H, ?O, requtres: C. 6X.85; H. 49i:i;). rf’,‘:~ 
(cm- ‘): 344X. 1645. 1265. I 120,880. PMR (CDCI I1 7): - 2.38 (s. 
OH). 2.25.-265 071. C,.H,). 2.X8 (5. H-6). 3.43 (.,. H-3). 4.80 
OH), 6.03 (5. Me). MS (n:e): 244 (loo;,;) M. 243 (15) ‘M-l. 

(s. 
167 

(95). 166 (12). 105 (2x1. 77 (19). 5-0-~McrhrI ether (3b) (3a. ,~ , 
Mc,SO, I euuiv.. K,CO,. Me,CO. rcflux 2 h) mn and lit. f91 
mp’l06~107 ‘(EtOH). PMR (CDCI,, T): -7.65 (;. OH), 2.201 
2.45 (tn. C&H,). 2.91 (5. H-61. 3.37 IS. H-3). 6.05 (.s. Mel. 6.32 (s. 
Me). ‘2.5-d;-C%incth!~I rthrr ‘(3~) (3a. Me2S04 excess, ‘K2CO;, 
Me,C03. rcllux 6 hr). PMR (CDCI,. T): ?-IO 2.65 (m, C,H,), 
2.94(s. H-6). 3.40 (s, H-3). 6.04 (s. Me). 6.1 5 (s, Me’). 6.36 (s, MC). 

Ack,zo~feililcrli~jlr~~The MS were registered by courtesy of 
Prof. W. D. Ollis. The University. Shctheld, England. 

I. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 

REFERENCES 

Abreu Mates. F. J. de, Gottlieh. 0. R. and Soura Andrade, 
C. H. ( 1975) P/~~~fochwfisrr-). 14. 815. 

Ducke. A. (1959) /l,ic~i,s .4cud. hrasil. Cit:,,c. 31, 21 I. 
Eyton, W. B., Ollis. W. D.. Sutherland. I. 0.. Gottlieb. 0. 
R.. Taveira Magalhaes. M. and Jackman. L. M. (1965) 7i~- 
rrc~hrdro~~ 21, 2683. 
Eyton. W. B.. Ollis. W. D.. Fineberg, M.. Gottlicb. 0. R.. 
Salignac de Souza Guimaraes, I. de and Taveira Magalhacs, 
M. (1965) 7rrrtrlirdron 21. 2697. 
Kurosdwa. K.. Ollis, W. D., Redman. B. T.. Sutherland. I. 
O., Braga de Oliveira. A., Gottlieb. 0. R. and Magalhies 
Alves. H. (196X) Chrrn. COUI~IU~. 1263. 
Kurosawa. K.. Olhs, W. D.. Redman. 8. T.. Sutherland. 1. 
0.. Gottlicb. 0. R. and Magalhles Alvcs. H. (196X) Chrrn. 
Com,nuir. 1265. 
Viegas AssumpeFro. R. M. and Gottlieb, 0. R. (1973) Phj~to- 
ciioinisrrr 12, I 1 xx. 
Ollis. W. D. (196X) Rcceirr Atlr~nct~,s in Ph~,tochr,ni.stry 

(Mabry. T. J.. Alston. R. E. and Runeckles, V. C., Eds.). Vol. 
1. p. 360. AppletonCentury~Crofts. New York. 
Laumas. K. R.. Ncelakantan, S. and Seshadri. T. R. (1957) 
P,oc. Iridi~rn .4cad. Sri. 46A. 343: Chant. ,4Pstr. 52, 14570. 


