
SYNTHESIS OF(+)LUPINIFOLIN,DIO-METHYL 
XANTHOHUMOLANDISOXANTHOHUMOLAND 

RELATEDCOMPOUNDS 

L+OifOtiOWrriS&lkdfCCCOtlyfromthC~~ 

md the roots of T9&us& Ltpini#ia Bud (DC) by 
w tf d.’ do rcgankd it as 8-C-prcayL6’.6’- 
~Ypynao (TY: 76) e (1) 011 tbc bash of 
UV,IRaodNMRspcctn.!hceitsmusspccmtm 
&owed 8 peak at 3Sl CoKcspoadiDp to tbc loss of ss 
masslmita.itwascXhdcdutk~ratbathaathe 
a&u isomer (2). A paud of hatltre allowed the 
OcEumlKy of four more Mtlld ch8kQnes Md 
UwanoDp h8v+gJhc *aaIDe oxye rpttan as 
hcpidahPkmdm-BtsdrtadbyRooeraL from&c 
bexuuextruztoftberwtsofRanh&d/ichiiW.and 
A.wasasc&dtbcMmes~ratbatoflupillif~ 
Althght&NMRspcctddatamvqcloxforboth 
tkSCCKtUQW&radtbCmrinlBU8fngmeOtSUC~ 

tic4 tk m.pr of tbc two uatud x8mpk dil?a vay 
macb (kmich&B. m.p. 168’. htpinifoliu, m.p. 117-4). 
AlbUgJlbOtbutlUVorotrtory.hrpinif&~~rliOhtty 

higher rot&a (- 8.79 tha IlcmidhB (- 3.33.). Hence 
syntbct.idevkknceisnadcdtowablishtibnullnl 
compodhutksbuctwc1. 

7.u-vyt king a c-pieayi unit iu 
the 6golith (3) or iu tbc 8-posih (4) was ilQhtaJ 
fram tbc kavu of hida NtMCUQW by G&&w u 
d’H~DO@CQfUlVUpnpucddt&tUlXtlUC 
wa.sdeduccdodyoatkbnisofthcUV,NMRand 
nmssspcctraoftbcdi+c&ki~.Euiirr,bouP 
thohmol kad baen isoucd from supkwo .gaR@uri~u&I 
byKomusoeraL’andidadkdu8-C-prcn~ 
Lnethyi etba (5). Tbc aXTupoadiat Bmtlnaay ckXUrT& 
chrlcoac is xJlltbohttmol (o.‘A shcc t!E above 
compoudcddbc&rivalinnatwcbywc.kar 
pftllyhtioadnuippain 0, simihr in o&u fcactiolt8 
b8vemvbcencurialouttosyntksitesowoftbcnl 
and utabhh tkir CoIlstitutiwr. 

N”U prtilyhth of nuiu$ehOlmdcr~ 
condtwsprovaJtokdidladtbcau8cthepodPctwu 
l comgkxmixtlucdahrpenmbaofcompoaDda. 
Howeva. when it vu carried out with 2_metbylbut-ko- 

2+lintkpnX?acc ofbaootrihkdcetbaate,emixture 
ofthrwproduct.swasidtaI.Oneminorpnductwas 
idcdkd as 6,8di-C-preo~ (8) because it 
formcdrdhcuatc(9)poaxessingoncctAatalOHgraup 
(8 1247) and two acetate groqm singlets (8 235 and 
210). Purtkz tbc NMR spectra of both tbe hydroxy 
coqnXmdditsuztatcsbowal~nuwws~of 
twoC-prellylullitabutnor&Aaromatkprotoas.Io 
co- treatment of 8 with formic &sd PVC the 
~ydropyno (1.) which possessed w cbdatcd OH 
gnnlpb4ttsbowaitwosingktsatill.z5and 1.3o(gan- 
dimethyl pwps) sod two mm at 8 IX-1.90 ad 
2&265 ppm (UICH,CHd. 

TbCKcoadpdUC!~cburdaLed~6-C-pnOyl- 

nuippnin (11) by its NMR spectrum which &wed only 
oncsin&toftil@A(6.01)andpL%ksofoncC-pralylunit. 
TbeariattathdthiaunitwascstaMhdbytrrotmeat 
witbfohcacidwbattwom00odiIydropyranshving 
dmost*NMRxpcctrawac~;oat(l2)hxl 
cbclakd OH and tbc o&a (l3) wt. Had it been au 
8-c&r=yl derhtive, it c.ouM have farmal ody oat 

Ttk’tkdproductwuidcnw8$8-C-prenytnuin- 
gClh(u)bEUl8CitWU iwmaicwitb118adtdr 
similar NMR spectrum but gave on rid cychhn only 
a sin& dihydmpyran chrsdaized as 6~,6’dimcthyC 
~Ydwhwaoo (?Y: 78) nu&nio (l().by fonna- 
tha of itr dhtatc (1’1) sod by NMR my. 

6-C-Prcoyhuin@n (11) wh wctyh?d pve the 
comrpoDdinl* t&u&ate (18). But 011 
authyhhwitbtwomoksofdinm?tb)dndphe.hpve 
a mixtlre of r-bydfoxy4,YJY-bimctboxy-s’-C-preo~ 
cbah%mc (19) sod sC-prcnyI-7.udi-O-mctb~ 
(2q. The strwlcra of 18, I9 aed 24 were sqqmtcd by 
t!KkUVUldNMRlptCh. 

Mcthyiuioo of lJQmlytauinpain (l5) with two 
~ddimethyhlphteiathepreunceofK~O,aod 
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3566 A C. JADI u ef. 

browa leak ruction; 4 0.82 (admt D) (hand: C. 73.2; H, 
7.1. l&Ii& Ib9iq: c, 733; Ii, 6.9%); A- 2a9 md 3am 
(4.23 and 3.4 rumwdy); NMR m: 1.45. 1.62, I.75 (3a. 
l2H. tuo (Cljrhc;,, 25b3.15 (a6Ji. mm H-3 ad Iwo k-c& 
C&x 52&5Jo (a 3H. tro aba= md H-2X 690 (d 
J-9Hr.ZH.H-frad53.7M(dJ-9Hs2H.H-Trd63rd 
1247 (s, IH, &&ted Om. nt diwet& 0 PIprad by tk 
AC&pyridiatWhOdincddCfyh&Cd~bk0H~ 
B oaka& m.p. In-IR ti bmm fwric fwtioa; J$ 
0.63 (sohat 8) (Found: C. 7Oos; H. 6.6. C&,0, reprirc: C. 
70.7; H. 65%); NNR m: 1.10. 1.62, 1.75 k I2H. two 
(CtuC=). 235.24o cr;. 6H. hro C&Co&. 26L3.38 (I, 6H 
two H-3 d two AIcwai-L 5.0s5.62 (r. 3H. ho u& 
Ctl= aad H-2). 7.21 (d.- J - 9k. 2H. H-i -awl .5’), 7.52 (6 
J - 9 Hz. 2H. H-2’ rd 63. 

FmcfmBwaaayshhdfroaUOAc4&tpdrdatmmix- 
~~lIformedu~)rbrcrlltJl(6ooIl),kp.2lcl~; 
hewcteounfaricmactioa;Jf,O.66(aoht~D);(ikwkC. 
7O1; H. 5.8. Cd& requia: C, 76.6; H, 59%); Au 285 amj 
Wo nm (431 ud 3.75 rap&&y); NNR [(CD&X] specemm: 
1.62, I.75 (& 6K (Cfj&Z-). 27S3S (m, 4fi, ArCtjAH- ud 
two H-3). 5.05-5.52 (m. W. CHrClf- aad H-2). 6.Ol (I. IH. 
H-8). 6.h (d, J-9&. M.-H-3’iad-fl. 7.35 (d,.j-9Ht. 2H; 
H-2’ aad 63 amJ II.85 (s, IH. ckhted OJj). 

wbe8feauxcdiaAcp-pyridirwfar5tlr.lI~vcu* 
aylazedfrooysoHucobuk88Ita.m.p.I~;Rfo.43 
(M&UI B) (Feud: C. 66.3: H. 5.8. c3(&, mqab: C. 66.1; 
H. 5.5%); NMR roscapar: I.7O. 1.75 CZI. 6H, (CbhC-), 212 
217.236 F. WI,-four Clj,CO&. 3.21 (d, J - 8 liiii. ArC& 
CH-). 5.10 (t. J - 7.5 Hz. IH. CHrCH-). 6.7l (a. IH. H-3?. 7.4) 
(d, J;; 9Hr, I- - 3 Hr2Ji; H-3 I’d-91.7.12 ii J --l6ti IH. 
H-o).732(41-16tkIH,H-fJ).762(d.J,-9Hr.J,-3H~ 
W, H-2 & 6). 

mctbrccQaYsmhthffQaEtohc~~lix- 
tmalrdfaJlsu-~cryrrJ,(~q);ep1~drL 
brown faric reactha; R 059 (Avent D) (poad: C. 70.7: H. 
6.2 C&,O, rc&es: d. 7Ob;-H. 59%); A- 292 auJ 3uam 
(4.23 aad 3.85 rwpcdMy); NMR cpccaum: 1.70, I.TI (2r. 6H, 
W-). 26&292 (0.2Ji. H-3). 330 (d. J - 7.5 Hr W. ArCHr 
CH;). iCS5.41 (m; 2H. CH&- aid H-2). 5.93 (a, IH, Hb). 
7.0hl_J-9Ht2H.H-3’aadJ’L7.25fd.J-9Hz.2H.H-2’aaJ .~. 

4 - Hy&uy - BBCB - IdmMhyl - rs,ra- - tdmhydm - 
bbpyuocII: 78; 2-r: 56)fiDuQIIl (IO 

Ccapomd9(5o~wnbatedbatsdfaicdd(10rl)001 
rracrhtbfol2hr,kfflatrocmmmp.forEbraodhdtypoad 
oaicsuluwucr.~~tbrral&caBdwn~trocn 
&lr0f~pc.a&ummixtrr~lofocred~cdos- 
kn cry&b (3Oolr). m.p. 2IFIP; 4 053 (sohat 0) (pormd: C, 
73.); H, 7.0. C&i&, nqkca: C. 735; H. 6.9%); r, 224,272 
sod mum (3.84,4.?3 & 3.63 rapeaMy); NMR m: 
125, I.30 (2a, 12Ji, two Mo,C <), 152-190 (m. 4?i. ho kCHr 
cur), Z&295 (a 6Jf. two ArClrCHt md two H-3). 
J.O7-5.35 (m, IH. H-2), 6.85 (6 J - 9 Hz, 2H. H-3’ & 5’) sod 
72.5pgm(d,J-9Hr.2HI.H2’md6’). 

coqoaed11(loo~ml)bmmdbatsdf~dd(1orl)for 
Ibr,kftatmomtmp.for4braadtbuhpaadaaictcdd 
wurs.T’be&trawnextncadwithCHCl,l’beCHChhya 
WUWSpO&dtO@WSl~~t0cdra- 
gr&phy.i9nccah~rLL~Joaeud 
be8raae:EtoAc(9:I)~vatuo~AMdB. 

rn&mAoacIy8unbtra~~ 
minwyiddcd l2r,-~(soq),np. lSR 
&rc!enfahcreact&11,464(~c)(polod:c,to9;63. 
Cd&, ma+a: C. 70.6; H. 5.9%); r, 235 ud 299 (11: rad 
4.19 mapwi&y); NNR spac8sm: I31 (a, 6HH. yqC<A 1.75 
md255(Zt,J-7Hs4R ArQM&)e 27c).@2 (ma 2H. H-3). 
5.W5.47 (m, lH, H-2). 592 (a, IH. Ha 6.85 (6 J - 9Rt, 2Ji. 

H-3’ & 53.725 (d, J - 9 Hz, 2Jf. H-2’ UUJ 6’) rad I I.73 (s. IH. 
-WI. 

lixtm ahdal u n-cmlm cQ&ud UyItd-(lo. m.p. 
2664-z R 0.4 hohat Cl Wad: C. 70.1: H. 6.2 CmJid - - _ 
ru&: k. m.6; H. 5.k);. A, mubd 328 (4.18 aad 3.49 
reqc&dy); NMR speau~: 1.32, I.4O 0.6& Mere <). 1.69. 
257 (21. J - 7 Ht. 4H. ArCBrCBr). 272-3.07 (a. 2H. H-3). 
5.12-5.45 (I, IH. H-2). 5.99 Ii, Iti: Hd). 6.84 (4 J - 8 Hz. Zi, 
H-f~57.7~(16J-tHrZH.H-Trad61.Tbr~(IO 

-tiH u ioJu&i Wea. ap. It&3’. 4 03 (wheat B) 
(poood: C. 67.5; H. 5.8. C,st&, requkes: C. 67.9; H. 5.7%); 
NNR 1.36 (s, specaum: 6H. k,C <). 1.n. 255 Q. J - 7 Hs 4H. 
ACijtcljr), 229 (s. 6H. two C&CO&. 272-3.03 (a. W 
H-3). 5.15-5.53 (a IH. H-2). 6.13 (1. IH. H-8). 6.97 (4 J - 9Hz. 

NW&c& i?~IMCh.6H.Me,G),3.32(d,J--7Hz2h. 
AfCg,cH-,. 3.88, 3.93, 3.96 or. 9H, tbrsc caj3. 5.15 (t 
J-7Hr,lH.CfCl).bO((rlH,H-~696(4J-9HzM,H-3 
nd 5). 7.4 (d. J - I6 Hr I H. H-o). 7.60 (d. J - 9 Hz. 2JL H-2 and 

born lank racth: R 0.75 (what A) (poood: C. 71.4: H. 
6d. c&& rcqha: c; 71.7; if. 65%); i, 295 & 335 (43 
d 3.67 rupeuMy); NMR spccaum: l.sZ I.75 (2a, 6H. 
b&C-). -275 (m. W. H-3). 3.22 (4 J - 8 Hz. 2H. MC& 
CM-), 3.92 (L 6JL two OCIJJ, 5.12-5.42 (m, W. CHdij- rpd 
H-2). J.% (h IH, Hdh 6.90 (d. J -8 Hz, 2H. H-Y ud s3.7.32 (4 
J-tHr.2Ji,H-~&63ud ll.~(8,1H,&tWd~). 

H. 5.9%); i, 2W (119); NMR rpecb9a: I.29 (i 6Ji. MeiC <), 
1.74. 258 @, I-7Jiz (H, hCi&CJjr). 2+2% (m, 2H. 
H-3X 5.12-5.3 (a, IH. H-2), 5.91 (h IH. Hb), 6.82 (4 J - 9 Hz. 
W. H-3’ auJ 53.73 (d. J - 9 Hr, 2Ji. H-2’ rsd 6’), I227 (s. IH. 
Cbdd~lkhC8UtC(I7IpepFedbYtbB~ 
ayawdfmayooHucdoorkn~m.pla-RR/ 
0.61 (dveat C) (Fad: C. 67.8; H, 5.9. C&,0, K&U: C. 
67.9: H. 5.7%): NMR mecmm: 1.35 (h 6H. &C <). 1.79, m 
(h -J- 7 Ht. 4H. tiJ.i&W. ut (I. 6JfH. tro CijEO&. 
2662% (a 2li. H-3). 5.17-5.50 (m. IH. H-2), 6.12 (h tH. Hd), 



J - 9H& ui,.H-3 md-S), in rb, i-= rs HL, iH. H-u). 7.Sf (4 
J-9HrW,H-2md6),7~(4J=l8Hr.lH,H-~)mdl4.Q1p0a 
(L IX, Ebdrtsd off). 

Gbmd: C, 71.9; H. 6.8. C&,0, racpia: C. 71.7; H. 65%); 
h8U 297 and 337 (4.31 rad 3.78 mpc&ety); NMR spectnm: 
1.62. 1.70 (4 6H, f&C=). L622-82 (tn. W, H-3). 3.38 (d, 
J - 8 Hz, W, ArC&-CH=), 3.73.3.80 (2s. 6HH. two OC83. S&S- 
S~(2(aW,C~-ladH-2),6.18(r,lH.Hd~.6d2(4J-9HsU1, 
H-Y sod 57 amJ 7.43 (de J - 9 Hz. W. H-T lab 63. 

lbchoaB~f~EtoAc~pcndamuixmn 
pw 23 u cobmh uymb (IOml). m-p. 172-F flil-: m.p. 
174-S’); & 052 (mtveot CT’) f-fkttd: C, Tu; H, 6.4 CMc. fix 
C&,0,: C. 723; H. 6.6%): Au 272a 28S aad mom (4.15.4.23 
and 3.81 rcspe&+). 

@tyelbwcqat&(7Om&,m.p.l47~dutkwIfuTic 
reacha, Jf, 0.62 (mfvmt C) (Pound: C, 70.7; H. S3. Cd,&, 
m&u: C, 71.0; H, 53%); Au 228,297 and 338nm f391.4.28 
ud 3.10 mpchcfy); NNR-@ccama: 1.46 (s, 6H-l&C<), 
2X2-3.01 fm. 2X. H-31. S.lbS.S9 tm. IH. H-n. SM. 651 f2d. 
J-lOH~-~,H~~~~~Aj.~~ lH;Hb),ti 
(4J-9Hz,~H.H-Yud~,7739(4J-9Hr,2H.H-~rad63 
aad 12OS ppm (8. IH, cbdud elf). 

4&Aw~fi’ - hydnnx.~ - 6’b - ~~ymo@r: 

Al-lO&dM(U)mL)-rrhxsdUitbdimdbyl 
sa4t&1e#2d)iqt@pmoaofaabydK~for4~.Tbe 

cfYdwofmnEaou$udYYuQq, 
YdbwryrAla(2o~:R$. IiblPllit m.p. 12m;diltbNmt 
fark mutba, J?, 0.79 (sofvcat C); (Pam& C. 71.8; H. b4. C&L 
for f&H&: C. RI; H, 6.0%); 1- 232 ud M (3.84 md 4.4s 
rupebely); NW spstnm: 1.40, 1.48 (2s, 6H. &Cc), 3.75, 
3&2f2a,6H.twOQi,~,SJl,bso(2d,J- lOHt,2RH-~rdr? 
633 (s, IH. H-3’). 6.87 (4 J - 9 Hz, W, H-3 rd S). 7.12.7.38 @I, 
J-20Hr.W,H1~BX7.n(41-9Ht.2H.H_2rdbL 

al &tmul-~yamd eldo with hers&+ 
fiWkUlIf7:1)YiddCdzIlfipb~fioo~ 
~tEiXtRCUpttYdbWarfrtrh(60n3,=.P.i62-r; 
dafklimlmIfaricfeutim;~d7sf*rharmfFooad:c,7l2; 
H, 5.6. C&,0, rapha C, 71& H. S-3%); r, 22% = d 
337 nm (3.94.4.m ad 3.72 nqw#fwar); NMR cpectrta: 1.43 b, 
6tf, Mc,C<), 27&296 (m. 2H, H-3). S.lS-S.S8 (0, IH, H-2), 

mctka, 4 0-h (&att C) (Pouxl: c, 723; H, 6.3. Cak. far 
CaH&: C. 72.1: H. 6.0%): Am.. 232 and 3S2 1382 md 423 - -.- 
mpcct&y); NMR spcctnk: ),#I. 1.44 (2s. 6H, &C <), 3.74. 
3.79 0.6H. OC&h SJ3,6.S2 (2d. J - lOHz, 2H. H-P aud 4’). 
6.24 (a, IH. H-S?, 6.90 (4 J - 9 Hz, 2H. H-3 rad S), 6.92,7.38 (2d. 
J-~XrW.H-crud~),7J6(d,J-9HzZH,H-2ud6). 

Rap&m of 6&-diC-C-prmyf~m fl) I& DLQ ~omw- 
hadlad 

h fcuyua& fzom 
bcura+btpetrdrcmrmixtluc2u~t~wayrtrir 
(a&. m.p. 13&W dark bmm farif mctkx~; & 0.6S 
(sobcat C) Mmd: C, 73.7; H. 63. Cj,H& rcquh: C, 73.9; 
H, 6.4%); A- 2Q 2!% ud 3ZZnm (JJ3. 4.23 u*j 3.87 respcc- 
tbdy); NMR apccmtm: 1+40.1+62 (2s. 12H. M&c and &C - 
reqchdy). 262~287 (at, 2H, H-3). 3-B (d, J -8 Hs UI, 
M%rCIfi), MS-S.37 fm. W. CHrCH- aad H-2). 5.46.6.48 
(26J-lOHt.2H.H-~lud~3.663-(4j=9Hr.~,H-Yrad 
57. 723 (d. J=9Hr. 2H. H-2’ aal 61 aad 12.23ppa1 (s. IH. 
cbehted off). 06 16m ~lW%),350 @%I* 2115 00%). 271 
ftm%k 2.v (S%b. 242 ao%k 147 ml and la, taO%). 
Ttlkl&tipoor~A*;~~W*hicbrlta~tWOcx)rt8l- 

lizafhfrom~:~tpe~titorrpveIu~ 
ydbw o&ka (zoql), m.p. 12&y (lit-1 ELp. 117-IP): duk 
tnna fmic rach: R, 0.63 (&vent C) (Found: C, 74.3; H. 6.8. 
Cak. fat Cd&,: C, i3.9; H, 6.4%); A, 278.M and 318am 
(4.48.4-U and 3J tupcchly); NMJt rpecmun: 1.4% 1.62 (tr, 
.12H, Fd& c rd Me&= resp&ivcly). 269-298 (m, ZH, H-3), 
3.18 (4 J = 7-S Hz. 2H, &C&CH=), S.WS.3S (m. W, CHr 
CH= ad H-2). X47.6.46 CLd J - 10 Hr. 2Jf. H-S’ md 4% 6.84 

~-TbC~UCi#3tCdtOtbcUniwtity 
Cammamn NcwiMhi.lodiafortbeawudofNPto * 

AU amI the C.S.1.R h&a for a JKF to RCG. 
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