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Abotract - The site-epeciflo Hotieh II type reaotion of the 

gibberellin 0x0 eater 4, prepared in two etepa irun tet&e- 

tyl-GA3 anhydride 1, t! the photolaotone 2 ie reported. By 
potential enek calculation6 bsmd on the.&ray ana4eie of 4, 

it ie oh& that the regio-.and @ereoaeleoti+ity of the photo- 

ayclization can be predioted $nvoloing a g-membered oyolio 

transition rtate in the &-abetraotion etep. The etnaoture of the 
photolaotone 1at1 determined by spectroeoopic data, eepeci.814 
110X mesfmremente . 

‘Phe oonoept of remote oxidation ran ehown to be a valuable tool for selective 
functio?mlisation in rigid eyetems. Especially In the eteroid field 8. g. with 

benzophenone aoetlc aaid e&era intereating synthetic applioatione have been re- 
ported leading upon excitation via interwsl phototiduotion-photoaxldation to 

cite-epeoific introduatlon of a doubli, bond’. In eearoh for eimilar rtrategiee 

for a remote fimctionallsation of dlterpenold gibberelllm we have investigated 
the photoohemlccrl behaviour of gibberellln mo estera bm a e&mated carboql 
chramophore in the 6lLlocated aide ahaln moiety. In thie paper we deeorlbe the 

intnunoleoular photocpalioation of the ofo eater 3 to the ‘l-membered gibberellin 

lactozas predict&ble in It8 regio- and etereoepeclfio aourse by potential energy 

caloulatlom based on the X-ray a1m4aie of etarting a4. 

For eyntheeie of the oxo eater 4 tetraace 
s 

l-GA3 anhydride (11, read14 avai- 
lable In 2 etepe frcm gibberellin A3 (GA31 , wae treated with 1.2.propanediol 
to give upon Si02 column chromatogmphy 70 % of 3,13-dlacetfl-GA3-(2~-hydroq) 

propel eater (2). &I lndioated by ‘Ii RHR data, 2 connieted of a mixture of 2*- 
diaaterecmere in a 2:l ratio. Au a minor produot the pz%nary aloohol2 WM aleo 
isolated in 9 % yield. Oxidation of hydraay eater 2 with pyrldinlum ohloroohro- 
mate (PCCj6 afforded sploothly the dealred axe prowl eater whoee mpeatnl data 
were in good agreement with struoture 4. B8peoial4 the %I and ‘% HMR data 
(Tables 1 and 2) aa well ae the UP opeotrm lndicated the introduoed oxo func- 
tionality and the fra@aentation pattern in the PMIJ speotra refleoted the pre- 
aenae of the oxo propel ester aide ohin moiety. 
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Table 1. ‘H Mini data of 4 and 2 in pyridine-dc/3WS l f .200.13 m? 

H(l) 6.49 6.51 
(J, 2 - 9.3) (J,,2 - 9.31 

H(2) :;9; 
, * 2 - 9.305 9 2,3 - 3.8) 

5.93 
(J,,2 - 9.3;52 * 3 - 3.7) 

H(3) 

H(6) 

H(l4d) 

H(l40) 

H(l5oc 1 

H(158) 

H(17) 

H(l7’) 

H3( 181 

H3( 3-0Ac) 

H3w-OAc) 

H2W) 

H3(3*) 

5.67 
(J2 3 - 3.8) 

* 
3.62 
(J5 6 - 11.0) 

, 

3.29 

(J5,6 
- 11.0) 

2.53 
(J1k,,4p = -10.8) 

2.47 
(J,4d,14s - -10.8) 

?:73 1!k,l5B - -1563; 

J15&, 17 
2.9) 

- Jl5&17 = 

2.28 
(J,5a,15B = -15.3) 

z.07 

5.32 
b 

1.53 

2.00c 

1.97O 

4.90; 4.96 
(Jas - -16.8) 

2.05 

5.75 
(J2 3 - 3.7) 

‘d 3.37 
(J5 6 - 8.3) 

. 

3.5bd 
(J5 6 - 8.3) 

. 
2.92 
(J,k,,40 = -11.3) 

&‘” 14& 140 * -11.3) 

2.83 
e 

5.31 

(Jl5f3.17 - ‘05) 

5.51 
(J150,17, - 2,O) 

1.71 

2.01 

2.01 

4 l 22; 3.77f 
Jm = -12.0) 

1.59 

Chacal ablfts (d) with ooupling oozuwnte (He) in parentherree;. 

Allylie ~ouplioge to 15d-H were unresolved, probably due to further long 

mnge coupl.ingm15. 

Aeeigmnent use oonflnmd by HOE difference epeotra. 

The aeelgrnnent of these two protons ia reversal in caapaz%on to 4, or 3,13- 

diacetyl-GA3 and was performed on the baeia of the relative BOB enhamxaaenta 

after irradi8tion of the 18-methyl group. 

Allyllc couplings to 17-H and f7’-H were tmremolved, probably due to further 

long range ooupliags. 

E(l'ac ) d 4.22; H(l'B) 43.77. 
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Table 2% 13c dhspriti ebifte of 4 and 2 irr CDCl3/fMS at .62.5 H&L 

carbon 4 2 Carbon 4 2 

1 134.3 d 

2 129.3 d 

3 70.3 d 

4 52.3 a 

5 53.7 d 
6 50.3 d 

7 171.2 B 
8 51.2 8 

9 51.1 d 

10 90.0 a 

11 16.9 t 

12 

133.0 
P9.9 
71.1 

52.5 
a 

a 
b 

50.1 
a 

89.8 
15.7 

8 
t 

36.4 t 37.4 t 

13 

14 
15 
16 

17 
18 

19 
1’ 
2’ 

3’ 

oc_ocH3 

84.1 

39.8 
42.6 

153.5 
108.2 

14.3 

177.0 

68.7 
200.0 

26.0 

:t90*‘: . 

84.9 
38.6 
a 

150.7 
110.6 

15.3 
177.0 

64.7 
86.3 
26.7 

169.9 
170.0 

a 
t 

20.9 q 
22.1 q 

20.7 q 
22.0 q 

The sigpale of the methS.ne oarbons appear at 645.0, 52.7, 55.4 and 57.1 
but could not be aaeigned unembiguouely only on the basis of oheml.cal ehift 

arguments. 

Probably overlapped with one of the acetate carbonyle. 

pigure 1. Molecular etruoture of 0x0 eater 4: 3, with aide ohain oonformation 
obtalned by X-ray analysie; g, with computer-calculated aide chain 
conformation preferred for 15&H-abetraction. 



Table 3. Final fractional 
for non-hydrogen 

B 
eq 
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coordinates and equivalent Isotropic thermal parameters 
atoms. Eetknated standard deviations are in parentheees. 

- 4/3(Bi1 a2+B22b2+B33c2) 

0.8380 
0.4998 
I.0895 
0.6261 

:* 2::: 
0: 7337 

?7”318 
0: 7051 
0.74oc 
0.7055 
0.7084 

2 78902 . 

0.7583 
0.7718 

~$$!I 
0: 3331 
i.03oa 
1.0892 

Table 4. Bond distances (8) with their e.B.cLtB in parentheses. 

0(31-C(3) 1.476(4) ctl)-C(21 

0 2’ -C(2’) 
I I 

1.192(4) 
0 4’ -~(4*) l.v39(4) 
0(6’)-C(6’) 1.213(6) 

1.483(4) 
1.558(4 
1.563(4 j 
1.534(3) 
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Our synthetic oonoept involved the use of the n-wW*-exoited oxo function of 
compound 4 for a Borrleh type IX intremoleoular hydrogen ab8trsatlan from the 

glbberellin skeleton via en “in plane w n-orbital-initiated meohidan’ followed 

by C-C bond formation of the intermediate diradloal npeoiee. In order to provide 

detailed infonnatlon about the intramolecular oontac-t getit- betkeen the car- 
bony1 chromophore auul neareet neighbour hydrogena eultable for abetraatlon, an 
X-ray analyale of oxo eater & raa performed. The etx%otwre has been eolved by 
direct methoda and refined by full-matrix least-equareiI wing the Enraf-WoniW 

structure determination package*. The final anieotropio refIneme& of the Mp- 

hydrogen atoma (Table 1) with H atcme in calculated poeitlone gave a R-value Of 

0.049. Figure la ahowe a perepeotive view of the obtained etructure in the 
oryetal together with the numbering eoheme. The final relative ooordinatee are 

listed with their e.e.d.‘e in Table 3. The bond lengtha, valen0y anglea and re- 
levant torsion anglee are lieted in Tables 4, 5 and 6, reepeotively. 

The obtained geometry of the ekeleton oorreaponde nearly to that a8 found earlier 

for GA3'. In regard to the 6f3-located side chain moiety the eater carbony group 
exbiblte a eynperiplanar confonnatlon with the toraion angle C(5)-C(6)-C(7)-0(7)= 

-18.8’ which is the preferred conformation” aleo In moat other gibberellina”. 

The ehortening of the bond C(7)-O(7.1) to 1.350(3) 8 indicates ite partial double 
bond character with a toreion angle C(6)-C(7)-C(7.1)-C(10 - -178.3’. However, 
the more outelde part of the side chain moiety can be expected ae flexible. 
Therefore, ite favoured conf$matione were analyzed by calculating the potential 

energy with the program DEWY under eystematlcal variation of the toreion auglee 

around O(7.1)~C(l0 and C(l’)-C(2*), The two-dImensiona energy map Mioated in 
addition to the m$nlmum corresponding to the conformation observed In the oryetal 
etruoture (Figure la, C(7)-O(7.1)-C(lV)-C(2V) - 73.3’ and 0(7.1)-C(l’)-C(2’)- 
O(2’) - 18’) three further nearly equivalent mInima. One of them correeponde to 

a eide chain conformation (FIgtare lb) in which the atane C(l5), H(15&) and 

O(2’) lie in good approxlmatian QI~ a etraight line. The dietanoe betw8an O(2’) 
end H(15aL) emounta only 2.5 % which is nearly the sum of the van der Waale radii 
of both atome. In the three other oonformatione the dietance between O(2’) and 
the neareet neighbour hydrogen atoma of the gibberellin skeleton amounts more 

than 3.6 8. Therefore, the 15&-hydrogen wae aeeuraed to be preferred for an 
lntremolecular abstraction followed by C-C bond formation at this poeitlon. Thie 

expectation was in egreement with the obtained experimental reeulte. Thus, upon 

n+P*-excitation of the 0x0 eater& in absolute benzene (254 mn, argon) regio- 
and etereoapeciflo ring cloeure took plaoe leading under functionali%etion at 

15d-poeition in 56 % yield to compound 2- In hydrogen donating eolventa, e. g. 

methanol or ethanol, no 4 but other photoproducts were fonned emong them 3,13- 
discetyl-GA313. 

From compound 2 no suitable eingle cryetsl for X-ray analyeie could be obtained. 
Therefore, ifa structure was determined by epectroacoplc data. Whereae the elec- 
tron Impact maes speotrum of 2 showed no molecular ion, with the eofter field 
deeorption and electron attachment14 teohniqaee peaka at m/z 509 f%+Nd+ 
487 lk+u+ and 486(M+) ae well aa 545(ak-l-AcOH), 486(r) and 485(M--11, reepeo- 
tively, Indiated the eame molecular we¶.ght 88 that of etartlng ketone 4. The 
lack of W-absorption for maturated oarbonyl and a new IR-abeorptlon at 3430 am" 
(401) auggeeted the expected rLng cloeure under formati& of a bdmAry1. Thie 
was indioated aleo In the 13C WMR epeatrroa (Table 2) in whioh the eignal for the 
side chain carbonyl (6200.0 in p) has disappeared. Instead of thie a new eignal 
for an 0-eubetltuted qnatem oarbon rtd86.3 wan obeerved. 
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AC 
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,I.,,,, 
,,,,,,,,, 

,,.,l,.., ,,,...,, ,‘....C 
5 5 l 3 3 A 

Figure 2. 'Ii (ZOO.13 NEs) qmtra of r, iu pyrldlne-ds: a, control epeatrum; 
b-e, BOB dzif8XU&N3 qmatr8 4daing from imaaiatim Of the 'H 
r8#ax&na88 IWk8d by arrown. 
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Full evidenae fbr the oosttrred 150~ -ring alosure aa well az (S)-aonfl.guration at 

the newly oreated atria aeatre C(2’) ma given by dotelIed ‘H isve&tigatlonz 

on the bazlrof~rmoent~ BUR studi&z an GA3 d-It8 3;13-diaaety1 derlvatlve15. 

In the ‘H ahfft range between d 2.2 and 3.1 where in 8tarting 1 the two A3-quar- 

tote of the mot&lone prutonz at C(l4) end C(l5) appear, %nn only one AB quartet 
centered- at 63.03 &xl addltlonrl4 a new ens-proton s%aglet et d 2.83 were ab- 
rerved. The aoapariaon of the aoupllng oonztante of this remlned AB quartet with 
the corresponding values of 3 rrnd 3,13-diaoetyl-GA3 indicated the ring alozure 

at C(15). On the other h8nd the abeemed downfield shift of the einglet atd2.83 

compared to the ehifts of the l5d- and lS&protons in 4 euggerted the d-aonnea- 
tion, lhich woe alearly eonfinned by ROR measurementa (Figure 2). Thuz, irra- 
diatian of the singlet atd 2.83 produced in the dffference spectnrm a large rem- 
ponze of the g-proton sign81 atd2.12, which oan accept moh a positive ?iOE only 
from the 15lLproton. The conformation of the newly formed lsotane~rlng and the 

configuration at C(2’) were llkewlee olarified by ROB-experlmente. In 2 the 7- 
membered lactone ring 18 fired via three carbon.atw to the rigid gibberellin 
skeleton end therefore lta conformation81 flexibility16 iz etrongly reetrioted. 

From the remaining three confonnera (Dreidlng modela) only in the twieted boat 

form (Figure 2) the H(l’& )- and X(146) 8re in a close epatial proximity. The 
obeerved HOE at H(14B) (and aleo at H(6)) upon lrradl&ion of the l’bc-H sIgna 
oonflrmed that this conformation muat be favoured. On the other hand the etrong 

ROE’8 at H(l7) and H(l55) titer irradiation of the methyl singlet at dl.59 proved 
the quaei-equatorial position of the methyl group and therefore (21S)-configura- 
tion. The observed intramoleoular hydrogen bond of the type 0H-COOR17 in the 

IR zpeCtlW!I of 2 (Al$,H = 145 om”‘) ie 81130 in agreement with thla etereochemical 
aeeignment. Acetylation of photol8atone 2 with ace%lo 8nbydride-pyrldine for 24 
houre afforded the tri8cetyl derivative 6 with m/z 528(&j. 

Intr8molecul8r hydrogen abatr8CtiOn via 8 carbony type II proaees normally re- 

quire 8 cyclic 6-membered tzxnzltion etate18. With the Yang-type photoc$t%z8tion 
of gibberellin-7-8ldehydee to 7,15&-cgclobutanols zuah a procees w8z deeorlbed 
e8rller1g * 2o 81130 in the gibberellin eeriee. The herewith reported photocyoliz8- 
tion of the 0x0 eater 4 to compound 2 0811 be expltied by abetraction of the 15d- 

hydrogen vl.8 8 g-membered traMitiOn etate a to the intermediate 1,7-diradioal 1 
followed by C-C-bond fOrn&iOn. The reaction sllowe 8 direct function8llzation of 
the gibberellin moleoule wing 8n 0x0 eater funatlon 8z %setgentn capsble of H- 

abetrscting 8nd ie predictable In ite eteric oourze by aomputer-azaizted confor- 

mztion81 8n84eie. Further reaulte with other gibberellin 0x0 eeterz of variable 

length of the aide chain moiety will be given In a forthaoming paper. 

Melting pointe were determined on 8 Boetiue hot-etage mioroacope and are carreo- 
ted. Specific rot8tionz were determined in chlorofom~ IR epeotra were reoorded 

on a ZEISS instrument Specord 75 in IR nujol M not otherwlee etated. UV spectra 
were obtaiped on 8 ZEISS Speoord UV-VIS inztnznent. Low-voltage routine umzz zpeo- 
tra were obtmined with the electron attachment nmze apeotrognsph @l.ektronenanlage- 
runga-Uamezwpek+graph) of the Rezeareh Inztltute Wanfred von Ardenne’, Drerden, 
uzing poeftlve (10-16 eV) and negative (2-4 eV) ion?lostian. The high reualution 
elebtron Impact ~8 epeatrum (SlX3) wee obtainad with IBUE MS 9028 apeatrcnneter. 
The field derorptlon maez apactrum (PIUS) wae obtaiPed with a VARIAX MAT 311 
lnztrument. 
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The ‘E HXR epeatra were reaosded on the Bruker rrpeatraseter WP 200et 200.13 MHz.. 

!l!he 13C lMt apeotra we= run at 62.89 ppis on tba Bnaker epeatrom@ter WM 250. The 

ahamiss shifta w- ressured u8* tetrspletiqlrrilsrre QlWS) uI the inte 

a-, The BOB B-t0 were aerried out with (UI undegs8eed nample of 1 

at a oonoentration oi 0.003 mol/l in pyria%.ne d5. Por the MOB dliferenae epeotra 
b-d In Figure 2 the ariaroproetrua HOBIEOXDF wua Wed. !&MB deaoupler pauer N 50 

dB below 0.2 W and 800-1200 txwW.ente were q&red. Par the difference apeatrum 

e a deoouplu power of 42 dB ~88 ased and the ~mgnam N modiifed Lp arrah a 

m2’ that eaah line of the doublet at $4.22 r&a Wredisted aon8eautive4 30 

timer d 
-3 

a total prrirrulietion time of 3.0 e; 6192 tramiemts Were aam- 

lated. l!be 3C eubepeatnn oi 2, iaaicxdin& the nstbine -bon at-, w Bens- 
rated rith the miaropr~@~ DB~.P@=90°puluewa8ueedsndtbed, delay 

aomapanded to the aoupliag J (‘H, 13C) = 140 Hs. The relamtion dolag N 2 a 

and 5190 trmsiento were aaouumlated. 

!Phe photoahemlaal rewtio~ were performed In e ReadzLng photoreaotar (254 mm) 

rith a quartz vemel et ‘S-20% under argon. Column cbrumstograpby ww PerldrPPed 

on Woelp siliaa gel for psrtition. 

A eolution of tetreaaetgl-GA3 anbydride (1) (I g, 1.2 -1) Wacl reflurtld ritb dw 
I ,2=propanedi01 (3 ml) srrd di- (3 ml) ror 5 houra. Rel#wal under reduaed 
promsure gave e gum, whioh WM ahrcmntogrephed on elliaa gel. Upon elution with 

bensmae-ethyl acetate 85~15 et g&ret the pri.m& alcohol 2 (56 mg, 9 %) t(~8 ob- 

tained and ma arJaf&.lised fra benzene-n-t, mop. 142.144’C; &12’ +119.2’ 

(a - 0.326); IB: J _ 890, 1248, ‘735, 1775, 3540 (broad) am”‘. ‘H WRD@DQl,,: 

6.34, d, H(t), JI,2 - 9.4; 5.86, dd, B(2), JI,2 - 9.4, J2,3 = 3.8; 5.32, d* H(3), 

J2 3 - 3.8; 3.30, d, 8(5), J5,6 = 11.3; 2.74, d, H(6), J5,6 - ‘1.31 2.62, dt, H 

&U, J - -15.0, JISa(,,? - 2.0, Jlw,17e - 2.0; 4.94, s (broad), a(‘?); 

5.03, d, %$3: J t = 2.0; 1,149 es H3(l8); 3.65, ts H(l’a)s JIfa,2e * 6*6, 

Jl’a,l*b - -6.6: 3%;‘$, H(I’b), Jl,b 2, - 6.6, Jl,a,l’b - -6.6; 5.08, m, H(2’), 

Jl ‘a,2’ - Jl’b,2’ - 6.6, JZs,3. - 6.5; 1.18, d, H3(3’), J2, 3,H - 6.51 2.1’s 

8, H3 COAa.0); 2.00, 8, E,(OAa). (poeitive ions): m/z 488 Cd, 63%), 446(28), 

428(33), 413(29), 383(16), 368(‘0), 354(‘3), 342(13), 324(‘00), 266(93). 238(72), 

221(m); m (negative lone): 4% 488 (Y-,9), 444(‘6), 32?(IW. C&a. for 

C26~320g: C, 63.93; Ii, 6.61. bound: 0, 63.80; H, 6.51. 

Upon furtker elation with benzene-etkyl acetate 85:15 the 8eaoPdary tiaahol 1 

(450 mg, 70 Z) uaa obtained and N cryetallized iran benzene-A-be~e, m.P. 

160-‘62°C t [i$Jg3 +llO.S” (a 0.323); IR: 3_ 890, 1248, 1730, 1775, 3430 (broad) 

am-‘; ‘Et HYB (CW13): 6.38, d, H(I), JI,2 = 9.3; 5.88, dd, H(2), J, 2 = 9.3. 

J2,3 = 3.8; 5.34, d, H(3). J2,3 - 3.8; 3.33, d, H(5), J5,6 = IIr2; 3.80, d, H(6) 

(major di.astereaser), J 5 6 = ‘I-2; 2.82, d, H(6) (mlnacdiastereaner); J5,6 - It.2.; 
4.96, B (broad), H(t7); i.97, s (b&l., a(‘?); 5.I0, 8 (brad), NI?‘); 5.IIr 

B (broad), k(I?@)s 1.16, 8, X3(18)’ 4.22, dd, H(l’e), Jlss 2' L 8.5, Jlta l'b = 
-10.7; 4.45, dd, H(l’s), Jl,a,2, - 2.7; Jl,& ,‘b - -11.2: 3.94, dd, H(“bj, 

J,,b,2, - 2.1; JI,a,ltb - -10.7; 3.83, dde HfI’b), JIqb 2’ = 6.9, Jlfa lib a 
-11.2; 4.02 - 4.14, m, H(2’); 1.22, d, H3(3’), J , 

2 13’ 
m’6.31 1.24, 6, i3(3’)r 

J2, 3, = 6.3; 2.13, s, H3(0Aa); 2.02, es S,(OAo). c %y& (~rrc~>~‘: 70.6, C(I’) 

(major dwterear); 70.1, C(I*) (alnor diaetereomer); 65.6, c(2’)i 66.1, c(2’)i 

19.1, ~(3’); 19.4, ~(3.1. MS (pae%tlve lone): m/e 446 (p-42, 81, 428(14), 4I3(8), 
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383(17), 352(17), 384(89), 266(71), 238(80), 220(100), 22(99); 1ps (-~i-.l-)I 

m/5 54’77(M-+59, 52). 488(X-, 27). 467(14), 444(39), 384(30), 324(92), 327(100) 

CdO. iOr c26H320g: C, 63.93, 8, 6.61. Pound: C, 63.71; H, 6.55. 

Further elution of the 001~ ufth ethyl aoetate gave 3,13-dircea).l-GA35 (405 mS2 

3,13-Dlaoetyl-U+ P’-exo)pr@yl ertor (&I 

Hydroxy eater p (486 mg, 1 nmrol) was etirred with PCC6 (1.2 g, 5 prmol) In dry 

methylene ohloride (5 ml) for 68 hourz at room temperature. 90 the mirtUre ether 
(50 ml) raa added, the organlo layer separated and the md dark residue 

treated three-tlmee with ether (eaoh 5 ml). The combined organic phase was ah&en 

with water, eeparated, dried over aodium eulphate and evaporated to tield a @I% 

which ww owogrsphed on allioa gel. Upon elution with benzene-etbgl aOe+Bte 

9:l the oxo eater 4 (273 mg, 56 %I was obtained and was oryetallited fran bensens 

n-hexane, m.p. 187-188’C, fd.7i3 +182.5 (o 0.359); IR:v_ 890, 1240, 1710, 1730, 

1772 cm-‘; UV (methe+nol):r\ 

MS (positive iona): ID/z 486( YP 

(E I 275(60); 'H and 13C RMR 888 Table 1 and 2; 

, 91, 444(49), 426(47), 413(g), 381(22), 366(15), 

352(20), 339(22), 322(63), 283(57), 265(64), 248(b), 238(64), 220(100); MS (ne- 

gative lone): m/z 486(M-, 141, 429(100), 325(84), 284(45). 

Photolsaia of 4 

A solution of 4 (200 mg, 0.41 mnol) was irradiated in drJr bensene (150 ml) for 5 

houra. The solvent was evaporated under reduoed pressure and the residue *aB chzo- 

mstographed on allioa gel. Blrition with bensene-ethyl acetate 8:2 ga*e attU”MW 4 

(53 mg). Upon elution w$th benzene-ethyl acetate 7:3 the photolaotone 2 (79 m& 

56 %, baaed on consumed aterting material) was obtained aad WBU oryatallized from 

acetone-n-hexane, mop0 2070211’C (dec.); ftiJF +92.0° (0 0.3); JR (PuJol): Y,, 

900, 1245, 1730, 1740, 1775, 3430 cm-‘; 

3475 cm-‘; ‘H and 

IR (carbon tetrachloride, 2 Wol/l) : 3_ 

13C BYB see Table 1 and 2; FlYUS: m/z 509(P+Be)+, 487(M)+, ‘486 

(M+I;MsSne ti &a ve ionisation): m/z 545(H--l+AoOH, 461, 486W, 651, 485(M--l, 711 

441(40), 382(100), 354(86), 321(82), 278(95); BlX8: IIL/Z 455.1698 @2sH27’8 re- 

qu~~ea m/z 455.1706, &-CH30, 441, 444, 1808 (C24H2808 ~quirea m/z 444.1784, y+- 
CH2C0, 281, 426(43), 412,153O 

396(29), 384(13), 322(49), 

CC2 Hz407 requires m/z 412.1522, d-CH3COHCH20); 

280(48 , 3 238(88), 220(100); Calo. for c2&oog: C, 
64.18; H, 6.22. Found: ($63.98; H, 6.30. 

l’riaoet$l derivative 6 

A eolution of photolaotone 1 (24 mg, 0.05 rmnol) in a mixture of drg acetic an- 

hydride (0.1 ml) and pyrldlne (0.2 ml) was left at room temperature ;Or 24 houra. 

Removal of the solvent under reduoed preeeure gave a reoldue whioh was purlfled 

on a short ailioa gel oolumn. Upon elution with benzene the tritrcetyl derivative 
$ (24 mg, 92 $1 wae obt&ned and was oryatallized fraol acetone-n-hexane, m.p. 

134-136°C; f@t& +79.3’ (o 0.792); IR (ohlorofora): ‘I)_ 895, 1245, 1735, 1777 

cm-‘; ‘H HYB (CDCl3): 6.37, da H(l), Jl,2 = 9.4; 5.87, dd, H(2), 51.2 - 9.4, J2,3’ 

3.7; 5.42, d, H(3), J2,3 = 3.78 3.21, ds H(5), J5,6 - 7.8; 2.80, ds H(6)* J5,6 - 

7.8; 2.62, a (broad), H(156); 5.29, d, H(17), J15gs17 - 1.6; 5.32, d, H(17’), 

J15B,17, - 2.2; 4.52, d, H(l’a), Jlaer,l’b - -12.41 4.21, d, H(l’b), Jl,a,l,b - 

-12.4~ 1.40 snd 1.60, 2x BP H3(3’), E3(l8); 2.02, 2.03 and 2.11~ 3~ er 3~ H3 

(OAo). MS (poaltive iona): m/z 528(&, 21, 486(2), 468(3), 455(10), 426(8), 364(30& 

320(22), 304(41), 280(52), 260(51), 238(100), 220(73); MS (negative ioas): m/z 

528(r, 40), 484(11), 364(100), 304(32). 
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Par data oolleotioa d plrktc-abapkl orgetal of ~bpmxz&n6te’dfmen8loxuf~O~lxO.4~ 
0.5 mm) oryatallised fran acetone-n-hex& b& beun ueed. Cryetel data: C2&009, 
orthorhmu~~, a 1 9.771(7), b - 13.64003). d - 18;872(12) f, 2 = 4, Dwlo - 

1.277 gon 1 ep8ee group p212121, mop. 187.188'C. The lntemttiee oi 2524 reflec- 

tiortit were measure d up to@= 25' 00. 8 four~airczle dliiraotaneter CAD 4 with 
grnphitemonoohroneted HolS~radiation. 1716 reflections with I>3&(5) Were Wed 

for Xcny analys~is, Correaticma for Lorcnt% axtd polt~rb~8tion effect8 but not for 
abaorpticur were applied. 

We are indebted to Prof. Wr, &Iluur, Stmtgmt-Eo~enhe&a, for 13C RBR epeutrI!& 
We thank Prof. If& Schulten, Wieebaden, for the FD-wasa spectrum end Dr, We 
Schade, Jena;for the high reeoluticn me4ue apeotrm. 
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