
SYNTHESIS OF CARPACHROMENE AND RELATED 
ISOPENTENYLATED DERIVATIVES OF APIGENIN 

yJ(p+yroR w*’ 
I OH b 

1: R=A,-H,Cup8chfo~ 
1: ft~R,-Ma 

1I: R-Mo,R,=H 
25: R-R.-AC 

J: A-H 
4: R-M. 
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nislzmbwKatIntthestNdoltdcuplchromare 
givenbyPicksdaL’hcamt. 

Inordcftosynlhkcarpachmsne(1)iuetf,rpC 
#min(3)wupralyhtaJintbeuaEmrm#u;rrcdin.It 
yid&4irmixtmdthn?cpmdmcta.ncnmjarpf&ct 
vvuikai6alu7-O-tneayf-6~-di-C-pnayi 
&cnia (13) on the b+d ib NMR spazmm 
@xpcheatal)mdtbefamdoad6SdiC_ptaylrpi_ 
@(l6)Oa~WithSO%~WpbOk~ 
Tlwiam~dtbc~ylgfoupintbe7_poritioa 
wuut&hhedbyrsmlyditrUVspectnunin 
lncthmlwhicbdowedDDmutsd8hiftu~ 
wittl64ldhrabte. 

lt~samdproQrtrpucbvrtniradas6~-di-C- 
prcnyi rpipnin (16) by the form&on d ukuae (17) 
andtbci&orhydtbcdbcthyietkOwithtbc 
compoPadptprsdfrOlBUSC4iO.TbetbirdOucleu 

10: R,-R,-H 
11: R,-R,-Ac 
12: R.-Me; %-I4 
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OR, 

1s: R - MeJc-cH--CH,-; R, - H 
16: R-R,=H 
17: R-FL-AC 

OR 

18: R-H 
10: R-AC 

mod fa cdrn ~yml&.dGfatLC;R, 
nLmrmmaddfallC~oacdt&fo&w&iobut 
syte-8: (A) wbcw:aIhylf~:famic d (5:4:1). (B) 

Nadvpmykth of ueah (4) 

ma&ltAaystakd~WHI~sn~pht4!s 
(0.71). arp. St*; ml&h L N-4; but born favic 
rcdoo; & 0.63 (dwst B). @amd: C, 74.5; H, 6.9. C&,Q 
mqhu: c, 7u; H. 6.?s); A, xE6 283 8ad 329m (4s3.4.36 
d 4.19 mopeddy); NMR m (64tMHz): 1.74 ud I.82 
~uH,ho(~lha).3.16~3$2(261-10Hs4H,rwo 
At-C&), 365 (a, 3 ii. GClj,), %I-S.4 (m, 2 H. ho XT&), &a 
(0, I H, H-3). 6.94 (6 J -9JH2, 2H, H-3’ rd S’), 7.73 (d, 
J-9JHz,2R,H-Ymd6’)d ll36ppo(s, lH.dcmfdued 
OH).Th~o)psprsd~*AclooTidbsDtcbod 
aymlhdfKmyaofi8sodarbrr 
O.S(u~Mf(Pad:C.7l&H.6.t$~~r!$5~ 
71.4; R, 6.3%). L t)D. 266 aad 323am (4.41, 4.31 d 4.4 
rageddy); NYR v: 1.68. I.70 rad 1.75 OI, l2H. two 
(CWhwI uo d 240 (2% 6X, two cftllco,). 3.2 8ml3.43 

(?d, J - 6.5 Hz, 4H, two At-C&), 363 (I, 3 H, OC&), 4.86-5.19 
~m.2H.hoC~L651(rlH.H-3~.69(dJ-9Ht.tH.H-~ 
;d 3’) kd 7.73; (d, J-9 Ht, 2 H, H-T.&J 6’). 

JhcdmB~franknatsrlo~1.n~~ 
ayctrh (O.Ur), mp. 221-22’; soMk io N&a rq, kma 
fsnic mudoe. Jt, 05 (aohu B). (Pod: C, 71.3; H, S.9. 
C,,H& rcquim: C. 71.6; H, 5.7%); r, 220.250 md 330~ 
(110, 4.42 d 434 falpddy). ‘Ibt &mh& (II) pmpucd 
fmmlObytbeAc&qyri&adboduyaUudfranMcoHu 
cobmksl ctyud% al.& w-w 4 0.41 (sokat cf. (Foafta: c. 
68.3; H, 3S2 f&H,& reqdea: C. 66.8; H. 5.3%); A.., 242.2% 
ud 311 om (3.92,UI md 4.24 mqxddy); NMR spectrm: 
ln(1,6H,(~~r#IradZlBC1*6H,tro~), 
3.3 (6 J-7H2, 2H Ad&), 3.87 (r, 3H. GC&), 512 (t. 
J-7HrlH,C$-),~3(r.IH,H-3).6(0(slH,Hd),d97(d 
J-9Hr,2H.H-TtDd1P)ud7,7J(6J-9H~2H.H-~ud63. 

~Ccryrbgbsd~=t=w paaobom~ 
toAlrdKwith(ll). 
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Acobdi(031)Lf~wid-~ml)+ubsrtcdoarrtsrm 
btb far 2Lr. MB hr* it ovumi& u fwm kmp. il uu 
pomdovuicancMtidwucoibad8nd~bycdrra 
p. Puoa db koptr:EIoAc fzo:l) pn 8 
whichciaydhdrmaEroAc:~psboha~u 
cdahsl cryudl (all), mp. m-a#r: 12, 0.4 (aohal 0. 
(poood: c. 74.7; H. 6.7. Cd& fe@a: c. 74:; Ii, 6.7%); 
A- 261. mad f2ln (39J, 4.20 d 4.15 mpecmdy); NMR 
spcmm: l-36 ad 1.42 (2s l2H, two (Cl,*). I.60 (I. J - 
7Hr.)H,hoArCHIC~I3,2~lod292(ZLJ=7HsIH. 
ho ARXWIH,), 3.8S (h 3 H, OCtl,). 63s (h I H, H-3). 6.97 
be;J-9~2H.HJud5’)ud762(dJ-9Hr.2H.H-Zrad 

8 - c - Rmyl - 7.u - diatukq - g# - &&yf - es - 
duev?~ Il3%61 m 0 

Adad7(QII)iafarLuid(lSal)ruLaccdoarrtaa 
~fa2knemirtrswndikddtbwe.rmklcxfmtcd 
~CHCb~~hycraonpmtrdto&ptas~r)accltk 
rrdasCWItdbdh#EQAC:t&lpsboLommixtnrbrn9 
wuobcrbsdnrcdmedcTyabb(o.oI),m.p.2w~Rj 
0.4 (nobeat A). G’oad: C, 74.1; H, 75. C,,H,& rcqka: C. 
74.9; H. 7.0%); r, 22% 272 ad 319m (4.26,4.3a d 4.32 

rrrpccti**);NyRlpcctnm: IzS(h66,( 
e 

),l3Sd 

l.u(2r.6H,(~),l.n(t.J=7Ht,2H,k~~n 
(~H-7HZ2H.ArCI,CH3.3.06(4J-EHr.2H.ArC~l 
CH-It 3.82 (h 6 B. OC&), S.OS-US (a. I A, a-), 650 (h I H, 
H-3). 6JS (6 J=9Hz, 28. H-Y ud S’) d 7.80 (d, J=9Hz_ 
2 H. H-2’ ad 6’). 

6-C-Pm~-S-h~~-7.~-dka~(Il) 
ABWUOUSOhd1.(02~W8SfhXCdWithl&SO, 

(O.O6~mdulydK,CO,(lI)fa3Lr.~pdoctayuaQid 
fnm Uc0H to &e 9 u i@t @ow uyah (O.Ud, ap. 
I66-c G&t bk8b ferric fcauioa; 4 0.80 @olvca! 8). (Foad: 
C. 724 H. 6.6. C&i& m&es: C, 721; H. 6.0%); r, 221, 
2.51 md 3ZSm (4X. 4.19 d 4.32 rapdvdy); NMR apac- 
bumz l.~OlIdD~6H,(~~3,37(dJ=IHz2H. 
~~B,).fU~319Rs6H,hoock).S23(tJ=IHs 
lH,CtZI),647(hlH,H-3),~(hlH.H8).697(6J=9Hs 
2H,H-rradr)rad7~((dJ-9Hz2H,H-lrd63. 

7.u - Lnmdkwy * V# -dhuthyf-ecs-&ydmpyTmo 
lrY:sbl J-w (u) 

Arobd1l@.II)irfaricrid(lSrl)rrcbatsdfaIbr. 
ncfsuduclcrprtrliadfma~pa8obamnirtrr~ 
&c I3 &a cobwk uymb (O.m& m.p. 31-r. (Fad: c. 
71.8; H, 6.4. Cd& mqmkea: C, 721; H, 6.05); r, 223.2% 
d 3Um (4.01. 3a d 4.27 mpa!bdy): NMR (9OMHz) 

qWnd3Sd1.41(2h6H.(C&+ld2(1.J=7JH* 

‘2 H. A&H&&), 2.70 (t, J - 73 Hz, 2 H, ArX&XH& 3.82 
(r,6H.tro~639(hIH.H-3),64l(hlH,Hd),697(6 
1-9Hr,2H.H-~ud~)rrd3~((61-9Hs211.H-Yrad4). 

14 n pd. jdow uyu&(o.l2~ m.p. leeIW: *bbc far& 
N R, QIO (d*a B). (pad: C, 723; H. S57. CnHQ, 
rquka: C. RD, H, X2%); &. 22$2S4 ~4 332 m (4.M. 4.41 

d 4.44 rcqkidy); NNR grctrr: l.SO (h 6 H, (C&kc<). 

3.90 (s, 3 H. OUj,). SAS (4 I - IOHS I H, H-S=), 442 (h I H, 

H-3). 657 (I. I H. H-tQ. 6.7s (d, J - IO k I H, H4’). 6.97 (cl, 
J-9Hz2H,H-fmdS’),7.62(d.J-9Hz,2H,H-~md6’)md 
13.07 (a. I H, cbdd Otj). 

lb dove ewou (14, o.aa1) L us(oos (IS d) wu r&Lxed 
~&.%%@02d)cndipIlsdIGCO,@3I)for6tn.’Ibr 
mcryQliredf= rctoobtLbtpsbdcllr~(o 
dn~ntLbtydmcr)rpb~o.Qll),~p.IsJ-~~’cg. 
I%% R, 0.5 (dveu B). (Fad: C, 723; H. SS. Cdc. fw 
&Hz& C. 72% H. SJSC); A- 223.264 td 321 m (43.4.2 

aad 425 r=pc&dy); NMR specam: I.47 (s, 6H. (CIj,),C(). 

161-62’; blid fmk r&&o; &bb in N&O&J?, 03 
(rd*srr AI (Fed: C. 76.2; H. 69. Cd,& rspetec: C. 7S9; 
H, 7.2%); L 221.272 ud 331 m (391,431 d 4.34 mpc- 
tidy); NW spectmm: 1.n ml I.82 &, MS, Wea (C&hD). 
3.0od352(241-7Ht.4~4H.ho1sI~~4sO(4 
J-tHr.2H.~3,S~S3(s.3H,tbrstCBd656(h 
lH.H-3).~(41-9H~2H,H-3rdS3,762(41-9Hr. 
2 H. H-2’ md 6’) ad l3.M (s. I H, cWabd CM. 

ThisBwoml3(03~lmfaxadritb~q- 
md) fa lshr. na mixme N tmuad with dfHCI (l:l) 

k: 
27Oad33Om(422ad4.3lkqmcMy~NMBmpac- 
130 d I.70 t2a l2H. ho (CHdsGL ZdD’md 3.12 W. _ _ _ 

J - 7 Hz. 4 H, mo Aklj,,. k&S (a, 2 H. two C&), i7S 
(r,lH.H-3),7~(41-9~2H,H-Tudr)md7.~bp0a(d, 
J-9Hr.2H.HIaod6’). 

Tlr*(lT)prspvcdblAcYm+-Malrrrc 
kedfmm&ofinrylrpue$m.p.172-73?~0.6(ulk8t 
B). (pord: C. KM; H. 6.4. C,,HnO, m@os: C. W H. 65%); 
~254md32!0ro92md431rwpddyL 

RwtiaBuysMidfmmEtOAc:@kpauobmdxIuato 
yidd16ryeBmaylt&(0.02&m.p.mllug.rLL~ 
&ova#Mpbl9e9l*.nedk4hyl~7pqmdfmmWby 
m&yMmwndwidmtidrlrbtbn~psprd~ 

JktbaclxydtufnmBa)Actodardtnndmp 
ydbwbsym&id(031).m.p.29e-9l*;vio&faricradLlw~ 
O.SS (dved A). (-Pod: C, ms; H. S-7. CIJ(*o, m&s: C, 
71.0; H, S3%); r, 237, 276 d 331 m (4.01. UI d US 
mmedtdy):NMR[DYSOd)Iffer: 1.6SdL~Gh6H. 
(CH,hD),-klO (4 j-8Hs-ill. -3, MS-s27 (I* IH. 
CH-).631(:.IH.H-31.~(rIA.Hn.692(41-9Rr.2H, 



$4 - Wydmq - 6.g - dhuhkmw In:7.61 #moat 
(ce 1) 

A~~l8(0~~~~~(1~~)~~~ 
DDQ (O.lSrf far 2h. Tk pcaiud Q(I Cohn WY 
mddrdwritll~:EXOAc@:I)pnrydkrrolidrbicb 
uyswmd frua Esxc 8l y&w crylab (0.1 I). m.p. 239-e 
(a’ m.p. 239-41’). da& viobt fewk ftacth (Foaad: c. 71.1; 
ii. 4.8. C&f& requku: c. 71.1; H, 3.0%); Au 23s. 310 8A 
332nm (4.42, 450 ml 4.41 repakly); NMIt (DMSGd,) 

spccma: I.40 (I. 6 If. (Cij,hC(). MS (6 J - IOHZ I H, H-Y), 

bn(r.IH,H-3),br)~~J-lOHr,IH,HI).~(r.IH,Hd), 
6.7s (d, J=9Hz, 2H. H-3’and S’). 7.23 &I., J-9Hz.2H. H-2’ 
md C) Bnd 9.7s (s, I ‘I’.,cbdual err). lb dktatc (23) pre- 
plsdbytbek&pynhmctbod~fmallboH~ 
cdom&aa uysmla; mp. 24wl’ @La’ RLp. 23ul1. @alrId: c 
69.0; H. S.2. C&H&, requh: C. 68.63 (s 4~~k&,Z2&& 
and 314m (4.4, 439 md 4.32 mpaawly 

> 
CwmDJ) gpcctnu: I.44 (5 6H. (Ctt,hc\). 243 (** 6H* 

m Cg,CG,-,, Ssb (d, J - IO Hr, I H, H-f). 6.2S (a, I H, H-3). 
b~(d,J~lOHzlH.HI).bPDG.IH,H~,7~~4J-9Hr. 
2H.H-TudJ’)rad7~61d,J-9Ht,2H.H-T~6’).Mthr 
8bo#dla8#recwitkdloatdcscribsdfwtbcbcDIirrlpkof 

-. 

C, 74.6; H. 63%); A.., 263. 284 aad 3Mna1 (4.4, 3.94 ~IUJ 3.99 

rrrpccb’vsly); NYR specmm: l.SO (I, 6 H, (CJj,),C(). I.70 and 

I.80 (?i, 6 H. fC&hC=k 3.32 (6 J - I Hz. 2 H. AtCHrCH=t. 

~~3~~~~~)*~IS~)~ lri(2S%). . .. 
f+uctbaB~ffoa~ilb(~(~) 

mixtm to yicid 21 u ye&w uystab (0.1 r), m.p. IIS-IQ; vbkt 
fctrk rcdae; J?P 0.7s (rdnrl B). (Pod: C, 743; H, 59. 
ClJl& m&u: C, 74.k H, 63%); A, 265,289 and 331(4.36, 
3.72 UMS 3.79 fupwhiy); NMK speurw~: 1.42 (I, 6H, 

(Cbkc(h I.61 ud Ido (k, 6 H. (CB,hc-)t 3.42 (d, J - 8 Hz, 

2 H, ArarCH-X 3.82 (8, 3 H, -OClj,), S.OS-S.2.5 (a, I H, 
~~,S~S~4J=~OHslH,H_53,4~(t,lH.H-3),46)(~ 
J-IOHf.IH,HI1,4~(~J~9Hr,tH,H-~~5’)~760 
~J=9~2KH-~~6~.mk418(~~~(l~),~l~), 
363 (PM). 231 (17%). 21s 03%), 203 (221%) ad 132 (29%). 
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