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The hypothesis has been advanced that the principal ao- 

tive center of the tetracycline molecule (I) is the C,,-C,2 

diketone system of the CB rings (1,2,3). Thla has found con- 

siderable eupport late- in the fact that the DCB tricycline 

(II; RzH) we had synthesized (4) proved to be highly potent 

against a number of mioroorganisma (data of I.D.IZyabova). 

Since practically the sane activity was manifested aleo by 

the O5 ether (II; B=CH2Ph) (5) one say asame that in con- 

trast to the C,,-C,2 diketone system, the phenol hydroql in 

ring D of the tetracyclinee (I) is probably not neoeaearg for 

manifestation of their antibiotic activity. 
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Synthesis of a demethyltetracycline analog No.2L 

In order to obtain further backing for the /S-diketone 

hypothesis, we undertook the synthesis of the hydronaphtha- 

oene mriketone (III). This compound, while etructural- 

Iy related to the natural antibiotic demethyltetracycline 

(IV), lack8 the p-diketone system of the CB rings and there- 

fore in conformity with the above hypothesis should be devoid 

of biological activity. 
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The bydroxytriketone (III) wae synthesized ae follows. 

cmation of cis-b-tetrahydropbthalic anhydride with the 

~~~spomding arylmagneeium helfde gave the cis-keto acids 

(V) [(Va) -m.p. 136-137' (from toluene), & 240 my (lgr 

4.00), 3,, 1677, 1704, 3050 cm"; (Vb) -m.p. l16-117° (from 

gak methanol), A_ 214, 291 mr (lg& 4.23, 3.26), d_ 1593, 

1682, 1698, 3040 cm-' 1 . Treated with alkali, these acids 

isomarised into the trans-keto acids (VI) [@Ia> -m.p. 146- 

147O 

3050 

216, 

3040 

(from toluene), A_ 241 mp (W 4.351, 3,, 1681, 1714, 

Cm -I; (VIb) -m.p. 137-139' (from 50% methenol), A,, 

300 mr (lgf 4.21, 3.21). smar 1605, 1691, 1704, 

cm 3 . -1 



No.24 Synthesis of a demethyltetracycline analog 163D 

Va :X=Y=H 
t j 

Via :X=Y=Ff 
Vb :X=OMe, Y&l l 3 VIIa :X=Y=B 

VIb :X=OMe, Y&l t 3 VIIb :X=OMe, Y&l 

Qs-- &go -+$lo 
X co*4 X x 0 

Clemensen reduction of the trans-acids (VI) led to the 

meatwated acide (VII) [(VIIa) -m-p. 132-133' (from dlcO- 

hol), & 210, 248, 254, 259, 265, 269 mr (tie 3.9’7. 2.34. 

2.39, 2.46, 2.37, 2.321, +,,,a 7705, 3040 ==I; (VIn) -sl*P= 

119-121~ (from w methanol), Ama 204, 273, 280 my(lgE 

4.39, 3.39, 3.061, 3_ 1711, 3030 cmq which on treatment 
tith bromine followed by Na2C03 were converted to the bromo- 

lactones (VIII) [VIIIa) 4ll.p. 82-83' (from alcohol), )aar 

210, 248, 253, 259, 265, 269 mp (1gE 4.12, 2.33, 2.43. 2.51, 

2.39, 2.331, s_ 170.1 Cm-‘; (VIIIb) -m.p. 156-158o (from 

chloroform-hexene mixture), A_ 207, 230, 282, 290 mp (1SE 

4.34, 4.00, 3.22, 3.191, 3_ 1787 cm-‘]* The bromolactones 

W~IW debydrobrominated with 0.5 R KOH at 100' to give the 

keto acids (IX) [(IXa) -m.p. 110' (from benzene-hexene 

mixtuze), x,, 209, 248, 253, 259, 265, 269 mr (4& 3.96, 

2.21, 2.31, 2.39, 2.28, 2.23),3_ 1692, 1740, 2600- 



1634 Synthesis of a demethyltetracvcline analog NO.2L 

3300 cm-'; (IXb) -m.p. 107-109° (from he xane-acetone 

riatw), A_ 229, 282, 289 mr (UL 4.02, 3.31, 3.261, Srax 

1710, 2600-2700 cm-' I . Cycli~atlon of the k&o acida tith 

anl@rop HP fielded the diketones (XI [@a> -a.~. 137-138' 

(from &ohol), A_ 248, 292 mr (IgE4.19, 3.25). ~-1684, 

1706 cm-'8 (Xb) -m.p. 160' (fram toluene), A_ 223, 255, 

323 rnp (lg& 4*34, 3.86, 3.5e),$,, 1573, 1682, 1724 am-' 1 . 

!ehe inetabiliiq of the dlketoner tX> In the presence of 

bases made difficult their 2-alkylation. Compound (Xa) wan 

therefom treated with EO(OBt)3 to convert it to the 3-mono- 

ketal abd the latter was reduced with LiAlE4 and then Qdro- 

lyn;ed wLth 2% HO1 to the ketol (XI> [m.p. 179' (from 6op 

alcohol), & 203, 266, 273 rnp (Ig& 3.91, 2.33, 2.331, grsx 

1720, 3450 cm-' . 1 

q-Q - q&-f”_ (III) 

0 0 



No.24 Synthesis of a demethyltetracycline analog 1635 

me acetate 0r this ketol in alcoholic Et-ma by treat- 

ment tith (C02Et)2 and then heating with BSE2CSCH rllll al- 

kylated to the aeoty1en.Q ketol (III) [rap. 152-154' (from 

toluene), A_ 204, 266, 273 PP (W 4.07, 2.57, 2.57),3_ 

1720, 2120, 3290 08-l. 1 !rhe position or the propargl grow 

wae demonstrated~conversion of the capoundto 2-~+propyl- 

anthracene. Based on the oomdltlons of torution of compowld 

(XII) the tricarbom ahsin at C2 was ascribed the them 

mioslly preferred equatorial confonration, i.e. the 2$-oonfi- 

guratioI& 

Treatment of ketol (XII) with acetonec~ in me- 

thanollc K2C03 edforded the aorreepondlng hydroxyquml@rb 

for which, on the basis of a number of analogies [of.(6)], 

was postulated the 30tOE-conflguratlon WI11 [m.p. 183-185' 

with decomp. (from toluene), Am, 203, 266, 273 rnj~ (I.66 3.89, 

2.37, 2.37),$_ 2111, 2242, 3280, 3380 cm-' . The M- 1 
cyanoh@rln (XIII) was subjected to Cr03 oxidation in acetic 

acid, fielding the acetylenic ketoc~snohydrin (XIV) [m.p. 

185-186' with decomp. (from 80% methanol), X_ 248, 292 y 

(UE. 3.94, 3.121, 3,, 1605, 1680, 2120, 2235, 3300, 

3450 clll-' 1 , of uhlch hydration with l!fg(OA~)~ In acetie acid 

led to the dilretocyanohydrin (XV> [m.p. 162-W&', A_ 248, 

291 mr (1gE 4.19, 3.18),$= 1605, 1691, 1720, 3300 cm-']. 

Coplpound (XV) was alcoholyzed with 3% methanolio EC1 to 
c 

methylhydroqrdiketocarboxylate (XVI) iA_ 248, 290 mr (IgE 

4.11, 3.16),s= 1603, 1688, 1723, 1734, 3500 am-' I . arOLL- 



1636 Synthesis of a demethylterracycline analog No.21, 

zation by MeONa in alcohol-benzene solution finally gave the 

bydnqytriketone (III) [& 251 rnr (lg& 4.12),x~~' N 'OR 

249, 290 rnr (l.gE 4.00, 4.06). +Fz 1620, 1660, 1692, 

3400 cm-' 1 . 
Microbiological teats (data of I.D.Ryabwa) showed that 

this bydronaphthacene hydroxytriketone has no noticeable 

antibacterial activity. This then provides further support 

for the hypothesis (1,2,3) according to which the principal 

active center of the tetracycline antibiotics is the Cl,-Cl2 

d,iketone system of the rings CB. 
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