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The Isolation and charactirlzation of abscialn II, an abfwlesion- 

acceleratingplanthormone fromyomg fnzitofcotton(Goeeypium 

blmutum L.), have been described (1,2). k nov wish to pmpoec the 

biogenetically reaeonable structun A for this eubstancc. 
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TSe very fnmll 8munt (nine adlligrsrpe) of crystslline mrterisl 

8vail8ble has l.$alHed ollr hve6tig8tion to the mEms-nt and illter- 

peation of ehmfmtal analysis, miss spectm3 ma infrrrred (lx), ultra- 

violet (IN) and nuclear mgnetic resonance (HMR) epectra. 

Combustion analysis of one milligram of abscbln IX showed 68.76 

percent car&m and 7.96 percent hydrogen. lbeee data tak.en together 

With the -3 Sp?Ct~FGUWltpMAk8t 264 SYWSunitS StlWl&'indiC8tS 

the ~~c~rfo~C1~~eventhough~eanatyticalaatsdonot 

agree dth the calmrlated percentages (~:~.~~~:7.63%) within the 

u~uslly sccfipt49aundts. 

!&e r*r)or featunzs of the previously published (1) IR spectrum 

of abscisin :o[ (X& pellet) Include 8 rather sharp band at 34.05 cmwl 

typical.of an alcoholic hydroxyl In addition to the broad band ranging 

down to 2300 cm-l characteristic of 8 carbolic aoid. !Phe presence of 

the latter function&l group is confirmedby the solubility of abscisin 

II in aqueowr aodiumbicarbont&e. 

l%e ca~~l~~~~~~t~~ regionis conxplex; if the 

strong peals at I.69 cl? f8 takento repreS@& aCO&gShikeh group 

then the other three bands (1674, 1623 and 1600 cm-') are at positions 

cbaracteri8ti.c of sorbic acid and its alkyl derivatives. 
* 

The rela- 

tively atroof: band at 978 cm" is characteristic of a tram-disubstltuted 

doublebond. 

* In pfwticu3ar, hy~eophomne abso~s at I.652 cm? 
~IU&?&.SOtiiC @lCid 8t16f%, 1633 F+ndl6@ Cm-'. 
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In agreement with the 8esunrptlon nmde above, sddition of the UV 

absorption ~urms of isophorone (X2 256 w; E = 12,600) and cis,trans- 

&methylsorbic acid (3,4) (AZ’ 255w; 6=1~,600)leadat.O8cOlllpOSite 

havW& 244 ~qr (E = 24,800) in good agreement with the - of 

8bSCiSin II 8t 246 SIP (E - 25,200) in &&nOl. 

The 60 mc. HMR spectmm (see Teble 1) contains tvo singlets cor- 

responding totwon&bylgroups on saturated carbon, tm slightlybnnxdened 

singlets corresponding tovlnylic lpethylgroups, the * strongerpeaks of 

a non-equivalence quartet (verified in a 100 mc. spectrum) whose 8rea and 

field position suggest 8 methylene group adjacent to the CarbonyI, and 

finally, two slightlybro8aenedsinglets anaap8ir of doublets with 8 

coupling constant of 16 cycles per second (c.p.s.), indiCS?dIIg 8 total 

of fourvinylpmtons. Ihe chemical shifts of the two si!@etvinylpro- 

tons are consistent with pl8cement CL or Y (but not B or 8) to a carbonyl 

group, and the coupling constant of the doublets is typical for protons 

tr8nS a~rOS8 8 double bond. 

These spectral data indicate the presence in 8bscisin II of the 

structural units B-E and, since no RMR signal appears in the region EMO- 

dated with protons bound to carbon bearing qgen, F Is present. There 

remain three cexbonatoms tobe 8ccountedfor,tw3 ofwhlch 8re methyl 

groups; therefore, structrmal unit 01s present. Now, fromthe mlecular 

fomml8 and the fact that only five instances of unsaturation have been 

sccounted for, it follow that abscisin II mst be ~~~nocyclic. 
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mm m3k6 in p.p.m. Downfield irom !l!etramcthylsilane 

(A = relative area) 

Abeclein II 

1.10 (A - 3) 

1.17 (A = 3) 

1.99 (A * 3) 

2.10 (A - 3) 

2.41 

2.4-i' 

5.79 (A = 1) 

5.98 (A - 1) 

6.17 (A = 1) 

doublet, J = 16 C.P.8. 

7.81 (A - 1) 

doublet, J = l6 C.P.B. 

OH 0 d’ 

1.04 

Log 

2.00 

2.08 

(2.l!9) 

2.28 

2.36 

(2.62) 

5.60 

5.84 

6.16 

mlltiplet 

7.5-I 

doublet, J = J6 c.p.8. 



No.29 2533 

‘C-C’ 
H 

\ 
‘M!H-- 

xc cd 

B C 

- E \ 
OH 

D 

Units B-D clearly mst be used to form the sorbic acid side 

chain and only two arrangements (H and I) of the dnlng pledee 8.x-e 

permittedbythe HUR data. 

Of these, H is preferred on the basis of a strong peak at 208 

mass units (~56) In the nms spectrum of abscisin II aa would be 

expected (5) from the loss of isobutylene frcrm H but not from I. 
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Addition of pieces B-D can only be accompllshed In two ways (J 

and K) which are consistent vlth the IMR splitting pattern: 

J 

Since abscisln II is the product 

ture Jls the more likely. 

Finally, comparison of the 

K 

of a higher plant the isoprenold struc- 

chemical shifts for the ethyl group 

B and the proton y to the carbowl group of cls,trans-&methyl sorbic acid 

(Table 1) with those of the trans,trans acid (4) at 2.29~ (A = 3) and 6.17 

(multiplet containlag both 7 and 8 protons) denkmstrates the +-configura- 

tion of the a,$-double bond and completes the proof of the structure and 

stereochemistry of absclsin II as pictured in structure A. 
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