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Abstract-- Bdtatasm, which occurs m dormant bulblls of yams (Dlo~cor L’(I h~~rtrtrrs Decne ) and Induces dormancy 
m this organ has been shown by spectrometrlc analqsls and synthesis to be 3,3’-dlhydroxy-5-methoxy-blbenzyl 

INTRODUCTION 

YAM PLANTS (Dloscorra hatutus Decne.) form bulbils (small tubers) at the axils for propaga- 
tion in late summer and autumn when vigorous growth of the shoots ceases. At maturity 
the bulblls are dormant and contam three growth mhlbitors, batatasins I, II and III, which 
induce the dormancy. Of these inhibitors only batatasms I and III have been isolated as 
crystallme substances ’ The present paper describes these natural products, elucidates the 
structure of batatasin III, and also reports a new synthetic route for batatasm I. 

RESULTS AND DISCUSSION 

Batatasin I (B-I) 

The molecular formula, C17H1604, and UV absorption (with alkali shift) suggested the 
presence of a substituted anthranol’ or phenanthrol. 2,3 The NMR spectrum indicated that 

B-I was a hydroxy-trimethoxyphenanthrene. Methylation of B-I with dlmethylsulfate gave 
a product which was identical (m p., IR) with synthetic 2,4,6,7-tetramethoxyphenanthrene4 
(2). Using the above mformatlon, Letcher’ synthesized 6-hydroxy-2,4,7-trimethoxy- 

phenanthrene (l), with which B-I was identified by comparison of mixed m.p., IR, MS and 
NMR spectra 

A Wlttig condensation of 3,5-dlmethoxybenzyltrlphenylphosphonlum bromide (4) and 
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4-benzyloxy-3-methoxybenzaldehyde (5) gave CIS and bans 4-benzyloxy-3.3’.5-trlmethox- 
ystllbene (6). which was cychzed by UV lrradlatlon and hydrogenolyred to (I) 

The LX absorption (and alkali shift) suggested that B-III, C,,H lh03 was a blbenzyl 
possessmg hydroxyl groups.‘~” It gave positive tests with vamllm-H,SO,- and Gibbs’ re- 
agent,* showed yoH 3600~ 3180 cm-- . ’ and a two-proton broad singlet at ii 4.80. exchange- 

able with D1O The NMR spectrum also included a methoxyl slgnal at ii 3.76 and a singlet 
(4H) at 8 2 83 assigned to an ArCH,CH?Ar Ph moiety The presence of two hvdroxvl 

groups was confirmed by sllylatlon and acetylatlon followed by GCMS . _ 

(I 1 R’ = H (4) 
(2) R’ = Me + 

(3) R’ = Bz CHO 

OH 

R = phenyl 
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Intense peaks m the MS at m/e 107 (rel. intensity 36%) and 137 (rel. intensity lOOy$, 
which were identified as a hydroxytropyhum and a hydroxymethoxytropylmm ion, re- 
spectively, indicated that the two hydroxyl groups were sttuated one in each benzene ring 
To locate the positron of the hydroxyl and methoxyl groups on the benzene rmgs the 
chemical shifts and the splitting patterns of the signals m the aromatic regton of NMR 
of B-111 and related phenohc compounds were compared. The two-proton doublet at ii 

6.25 and the l-proton doublet at 6 6.34 of B-III corresponded to the signals of the three 
protons of 3-hydroxy-%methoxytoluene, and the 3-proton multtplet centered at 6 6.70 and 
the l-proton triplet at 6 7.15 (J 8 Hz) to the three protons (o and 17 to OH) and the one 
proton (m) m m-cresol These moieties thus represent the two rmg systems of B-III. 

A Wittig condensation of 3-benzyloxy-5-methoxybenzyltrtphenyphosphonium bromide 
(7) and 3-benzyloxybenzaldehyde gave czs and tmns 3,3’-dtbenzyloxy-5-methoxystilbene 
(8) which was then hydrogenated m the presence of palladium on carbon. The product 
3,3’-dthydroxy-5-methoxybibenzyl (9) was identical (mixed m.p.. GLC, MS and IR) with 
B-III Accordmgly, B-III was concluded to have structure (9). 

Although several hydroxy- and methoxyl-substituted phenanthrenes and bibenzyls have 
previously been obtained from plant sourcesS*h’9 l3 the occurrence of 6-hydroxy-2,4,7-trt- 
methoxyphenanthrene and 3,3’-dthydroxy-5-methoxybtbenzyl has not been previously 

recorded. The compounds are also new phenohc plant growth regulators. 

EXPERIMENTAL 

100 MHz NMR spectra were determmed m CDCI, wtth TMS as Internal stdndard M ps were measured wtth 
a Kofler block and are uncot rected 

Butc~tc~w I From dormant yam bulbtls (273 kg) were Isolated crystals (25 mg) whtch on recryat,rlltrdtton from 
C,H,,+hexane gave yellowtsh rods, and from MeOH-H,O, colorless needles, both types of crystals had the 
same m p 148 5 149 5 . UV A,,,.,: 362 (log E 3 91) 355 (sh) (3 64). 344 (3 83). 328 (3 64) 307 (ah) (400) 296 (sh) 
(4 I I), 383 (sh) (4 24). 261 (4 94) 252 (sh) (4 78) 237 (sh) (44X) and 221 (sh) nm (445) m 0 01 N HCI-contammg 
or plam EtOH, 371 (4 I I). 353 (3 97). 334 (3 95). 296 (sh) (4 12) 269 (sh) (4 71). 258 (4 77) and 225 (sh) nm (4 43) 
m EtOH contammg 0005 N KOH. IR (KBr) t’,,,_ _ 36OG.1310, 1625. 1615, 1580, 1503, 1485. 1462, 1436, 1303, 
1286, 1266, 120X. 1191, 1162, 1154. 1139, 1089. 1062, 881, X53, 827, 818 cm-r, MS rrt,/r 2X41044(M’. relattve 
intensity loo”,, C,,H,,O, reqmres M. 284 1049) 269 (28”<), 241 (150,), NMR 6 3 94 (3H. \, MeO). 402 (3H, 
s, MeO), 4 08 (3H, s. MeO), 5 83 (1H. broad, DzO-exchangeable s, OH), 6 72 (lH, d, J 2 5 Hz, H-l or H-3). 6 87 
(1H. (1, J 2 5 Hz, H-3 or H-l), 7 18 (1H. 5. H-R), 7 47 (lH, d, J 8 8, H-9 or H-10). 7 60 (IH. d J 8 8, H-10 or H-9). 
and 9 07 (I H 5. H-5) 

S)rrrhetr\ of B-I 3 5-Dtmethoxybemyl bromrde’” w’as mixed wtth trtphenylphosphme m dunethylformamtde 
at 100’ for I hr to preparc 3.5-dtmcthoxytrtphenylphosphontum bromtdc (4) m X5”,, yield The phosphonmm 
salt (4) ,md 4-benzyloxy-3-mcthoxybcnzdldehydc (5) were refluxcd wtth NdOEt m EtOH for 2 hr to obtam m 
70”,, yteld tr trrr\-4-bcnryloxy-3.3’.5-trtmcthoxysttlbene (4). m p 157 (& I57 5 (from EtOH) IR vkyi 1595. 970 cm- ’ 
and the corresponding ( 1.5 t\omcr. an otl, IR taco: 1595 cm- ’ (ratto of rr‘rv\ and cr\ tsomers was about 2 I) The 
mtxed tsomers were trtadtatcd wtth a Hg drc tn the presence of I, (OO?,,) m EtOH for 4 ht to obtain m 30”. 
yteld 6-benryloxy-2,5.7-trtmethoxyphcnanthrene (3). m p 132 5- I34 0’ (from EtOH), NMR 6 3 83 (6H. s). 3 97 
(3H. 5). 5 32 (2H \) 6 5X 6 77 (2H. AB typed q). 7 l-7 6 (4H. nr). 9 0 (IH s), MS rtr.e 374 (M‘ C,,Hz,04). 283 
Cntalyttc hydrogenolysts of3 wtth Pd on C 111 HOAc gdvc h-hydroxy-2 5.7-trlmctho‘t!phcn,Inthrcl~c (I), m p 145 
i47 tfronr CHLCi,-ri-hexdne), IR vkt; 3450, i62Ocm- 1, NMR 3 3 98 t3H. h}. 407 (SH 5). 4 i2 (3H. T}. 683. 697 
(2H, AB typed 4). 73_77(4H. m), X99(18, \), MS m/e284(M+, Cr7H,,,01), 269 

Rtr~trrovr~ I11 From dormant yam bulbtl\ (773 kg) were Isolated crystals (135 m,el whtch gave colorless rods 
on recrystallvatton from CHCI, Ccl, m p 93 5 94 5 . UV i.,,,.. 382 (log t 3 79). 275 (3 81). 226 (sh) (4 32) and 

20X nm (4 77) m 001 N HCI-cont‘tmmg or pl,tm EtOH. 292 (3 90) 2X4 (sh) (3 X7) 242 (4 29) and 215 nm 

* Some corrections of log e-v,~luc\ ftom those dcscrtbcd m ref I were mddc 
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