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LV. SYNTHESIS OF 4N-DESMETHYL-12a-DEOXY-5a,  6-ANHYDROTETRACYCLINES* 

L .  N .  G l a d k o v a ,  A .  I .  G u r e v i c h ,  
M.  G .  K a r a p e t y a n ,  M.  N .  K o l o s o v ,  
a n d  V .  G.  K o r o b k o  UDC 547.682.1+547.443 

We and o ther  worke r s  have prev ious ly  effected the N-methyla t ion  of the (+)-compounds (IIa) and (IIb) 
to fo rm deoxyanhydrote t racycl ine  (IIc) and the s t e r eod i r ec t ed  12ao~-hydroxylation of (IIc) to (III) [2], and 
also the rehydra t ion  of 5a ,6 -anhydro te t racyc l ine  (III) to t e t r acyc l ine  (IV) [3]. 

The p resen t  pape r  desc r ibes  the t r an s fo rma t ion  of the synthetic amino e s t e r s  (Ia) and (Ib) [4] into the 
(* ) -N-desmethy ldeoxyanhydro te t raeyc l ines  (IIa) and (IIb), which is the final s tage in the comple te  synthes is  
of the antibiotic t e t r acyc l ine  (IV). 
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During a model  synthes is  of a 4-unsubst i tu ted analog of compound (II), we had prev ious ly  es tab l i shed  
that  the p r e sence  of a phenolic hydroxyl  in ring C prevents  the c losu re  of ",'ing A [5]. Consequently,  in o r d e r  
to obtain compounds (II) f rom the hydroxy amino e s t e r s  (I) it was n e c e s s a r y  f i r s t  to block both act ive  func- 
t ional  groups  - the amine  and the phenolic groups.  

F o r  this purpose,  the hydroxy amino e s t e r  (Ia) in the fo rm of the N-phthaloyl  der iva t ive  was m e t h y -  
lated with methy l  iodide in the p r e sence  of Ag20; and the resul t ing methoxy phthaloylamino e s t e r  (Va) was 
hydro lyzed  to the cor responding  o -ca rboxybenzoy lamino  acid (VIb), which was then dehydrated by heating 
in diglyme.  The phthaloylamino acid (Via) fo rmed  was conver ted  into the chlor ide by the action of 1~15+ 
HCONMe 2. Aeylat ion of the l a t t e r  with e thoxymagnes iomalonamic  e s t e r  gave a mix tu re  of the l ' - e p i m e r i c  
keto amido e s t e r s  (VIIa); it was subsequent ly  found that  a m o r e  convenient method fo r  obtaining the s a m e  
acid chlor ide  is the action of PC15+ HCONMe 2 d i rec t ly  on the carboxybenzoylamino acid (VIb). 

* F o r  p r e l i m i n a r y  communica t ions ,  see [1]. 
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The cycl iza t ion of the keto amido e s t e r  (VIIa) by heating it with sodium methylsulf inylmethyl ide  led 
to the 4 - e p i m e r i c  t e t r acyc l i c  compounds (VliIb). The s e v e r e  acid hydrolys is  of both s t e r e o i s o m e r s  of 
(VIIIb), as  a resu l t  of the spli t t ing out of the O10-benzyl , Ol2-methyl,  and N4-carboxybenzoyl  groups,  gave 
low yields of the (:L)-compound (IIa), identified by direct  compar i son  with (+) -N-desd imethy l -12a-deoxy-5a , -  
6 -anhydro te t racyc l ine ,  obtained by the degradat ion of na tura l  t e t racyc l ine  [2]. 

In view of the low yield of the (+)-desdimethyldeoxyanhydrote t racycl ine  (IIa) in the hydro lys i s  of the 
4 - N - c a r b o x y b e n z o y l - l l - m e t h o x y  compounds (VIIIb), we then undertook the synthesis  of the 4 -N-benzyloxy-  
c a r b o n y l - l l - b e n z y l o x y  compound (VIIIc), in which the N 4 and 022 pro tec t ive  groupings a r e  capable  of hydro-  
genolys is .  By the action of benzyl  b romide  in the p r e sence  of Nail in dimethyl  sulfoxide, the N-benzyloxy-  
carbonyl  der iva t ive  of the hydroxy amino e s t e r  (Ib) was conver ted  into the 10-benzyl  e ther  (Vc). In con t ras t  
to the l ' - ph tha loy lamino  e s t e r  (Va), which is readi ly  hydrolyzed by 0.1 N KOH at 20°C, the saponificat ion 
of its methylbenzyloxycarbonyl  analog (Vc) took place under  m o r e  s eve re  conditions (60°C) and was a c c o m -  
panied by par t ia l  l ' - e p i m e r i z a t i o n  and the spli t t ing off of the BOC group, in consequence of which it was 
n e c e s s a r y  to rebenzyloxycarbonyla te ,  and two s t e r e o i s o m e r i c  acids (VIc) were  isolated.  Then the cons t ruc -  
t ion of ring A was effected by the s ame  method as in the preceding  case .  The two acids (VIc) gave the s a m e  
mix tu re  of l ' - e p i m e r i c  keto amino e s t e r s  (VIIc) and, f rom them,  a mix tu re  of 4 - e p i m e r i e  hydronaphthacene 
compounds (VIIIc). The hydrogenolys is  of the chromatograph ica l ly  less  mobi le  s t e r e o i s o m e r  of (VIIIc) in 
the p re sence  of Pd gave a s a t i s f ac to ry  yield of ( -~) -N-desmethyl -12a-deoxy-5a ,6-anhydrote t racyc l ine  (lib), 
identified by di rec t  compar i son  with the (~-)-isomer obtained f rom natura l  t e t racyc l ine  [2]. 

E X P E R I M E N T A L  

All the UV spec t r a  were  taken in 96% ethanol, and the IR spec t r a  in mul ls  with paraff in  oil (i denotes 
an inflection). Chromatography  was p e r f o r m e d  in a 0 .5-ram nonfixed l aye r  of s i l ica  gel of "hydrated si l icic  
acid" g rade  (activity grade  III) and A120 3 (activity grade  II). The analyt ical  resu l t s  for  all  the compounds 
co r responded  to the calcula ted f igures .  

1. Ethyl  E s t e r  of N-Ph tha loy l (5 -benzy loxy -10 -me thoxy-9 -me thy l -4 -oxo -1 ,2 ,3 ,4 - t e t r ahyd ro -2 -  
anthryl)glyeine (Va). A solution of 0.57 g of the phthaloy]_ der iva t ive  of the amino hydroxy e s t e r  (Ia) [4] in 
10 ml  of d ime thy l fo rmamide  was t r ea t ed  with 5 ml  of methyl  iodide and 0.7 g of s i l ve r  oxide. The mix tu re  
was s t i r r e d  at 20°C fo r  40 min,  and was then diluted with 150 ml  of benzene and f i l tered,  and the f i l t ra te  
was washed repea ted ly  with wa te r  and with sa tu ra ted  NaC1 solution and was dr ied with Na2SO 4 and evapor -  
ated. The res idue  was chromatographed  on A1203 in the ethyl a c e t a t e - h e p t a n e  (1 : 1) sys t em,  the zone with 
Rf  0.6-0.7 being isolated.  The yield of the phthaloylamino methoxy e s t e r  C35H32NO 7 (Va) was 0.51 g (84%), 
mp 166-167°C (from benzene); Xmax221, 263, 307, 320, 375 nm (log ~ 4.48; 4.74; 3.93; 3.76; 3.96); Pma x 1785, 
1753, 1735, 1715, 1692, 1662, 1580 cm -2. 

2. N- (o -Carboxybenzoy l ) -a -  (5-benzyloxy- 10 -me thoxy-9 -me thy l -4 -oxo -  1, 2 ,3 ,4 - t e t r ahydro -2 -an th ry l ) -  
glycine (VIb). A solution of 180 mg of the phthaloylamino e s t e r  (Va) in 20 ml  of t e t rahydrofuran  was t r ea t ed  
with 10 m l  of 0.18 N KOH. The mix tu re  was left for  12 h at room t e m p e r a t u r e  and was then acidified with 
1 ml  of acet ic  acid, and 70 ml  of ethyl ace ta te  was added. The aqueous l aye r  was sepa ra ted  off and the ethyl 
aceta te  solution was washed with wa te r  and with sa tu ra ted  NaC1 solution, dr ied with Na2SO4, and evaporated.  
The res idue  was t r i t u ra t ed  with e ther  and the res idue  of the diacid C33H29NO 8 (VIb) was f i l t e red  off. Yield 
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120 mg (67%); mp 176-178°C (decomp.);  kma x 222, 262, 308, 323, 375 nm (log a 4.42; 4.60; 3.76; 3.60; 3.84); 
Vma x 3380, 3310, 1745, 1694, 1676, 1615, 1590 cm -1. 

3. N- Phthaloyl-~ - (5-benzyloxy- 10 -me thoxy -9 -me thy l -4 -oxo -  1 ,2 ,3 ,4- te t rahydro-  2-anthryl)glycine 
(Via). A solution of 0.75 g of the diacid (VIb) in 50 ml  of diglyme was heated at 140°C for  1.5 h, and then 
the solvent was dist i l led off at 50°C/0.05 m m  and the res idue  was dissolved in t e t r ahydrofu ran  and c h r o m a -  
tographed  on s i l ica  gel  in the ethyl a c e t a t e - h e p t a n e  (2 : 1) sys t em.  The zone with Rf  0.7-0.8 yielded 260 mg 
(36%) of the phthaloylamino acid C33H2~NO 7 (Via); mp 202-204°C (from ni t romethane) ;  ~'max 222, 262, 307, 
318, 374 nm (log ~ 4.63; 4.72; 3.81; 3.71; 3.92); Vma x 3480, 3360, 1778, 1727, 1610, 1580 e m - l .  

4. Ethyl E s t e r  of N-Benzyloxycarbonyl -  ( 5 -benzy loxy -10 -hyd roxy -9 -me thy l -4 -oxo -  1 ,2 ,3 ,4 - t e t r a -  
hyd ro -2 -an th ry l ) s a r cos ine .  To a solution of 1.78 g of the amino e s t e r  (Ib) [4] and 5.6 m l  of t r i e thy lamine  
in 35 ml  of t e t r ahydro fu ran  at 20°C was added a solution of 2.04 g of benzyloxycarbonyl  chlor ide in 15 ml  
of t e t r ahydrofuran .  The mix tu re  was left at 20°C for  20 h and was then evaporated,  and the res idue  was 
d isso lved  in 80 ml  of ethyl ace ta te  and the resul t ing solution was washed with water ,  dr ied with Na2SO4, 
and evapora ted  again. The res idue  was ch romatographed  on s i l ica  gel, being eluted with a mix tu re  of ethyl 
ace ta te  and pe t ro leum e ther  (1 : 3). This  gave 0.72 g (42%) of the initial  amino e s t e r  !Ib) with Rf 0.12, and 
1.24 g (53%)of its N-benzyloxycarbonyl  der iva t ive  C35H3~NO 7 with Rf  0.38, mp 161-162 C (from benzene); 
~'max 224, 269, 296, 308, 319, 410 nm (log e 4.42; 4.58; 3.65; 3.62; 3.48; 3.94); Vma x 2700, 1736, 1708, 1618, 
1583 cm -1. 

5. Ethyl Es t e r s  of the S t e r eo i somer i c  N-Benzyloxycarbonyl -a : -  (5 ,10-d ibenzyloxy-9-methy l -4-oxo-  
1 ,2 ,3 ,4 - t e t r ahydro -2 -an th ry l ) sa rcos ines  (Vc). The benzyloxy amino hydroxy e s t e r  (1.16 g) obtained in 
the preceding  exper iment  was dissolved in 8 ml  of dimethyl  sulfoxide, and 4 ml  of benzyl  b romide  and 0.3 
g of 70% sodium hydride were  added. The mix tu re  was s t i r r e d  at 20°C for  2.5 h and was then acidified with 
0.6 ml  of acet ic  acid, diluted with 100 m l  of benzene,  washed repea ted ly  with water ,  dr ied with Na2SO4, and 
evapora ted .  The res idue  was ch romatographed  on A1203 in the ethyl a c e t a t e - b e n z e n e  (1 : 9) sys t em.  This  
zone with l~f 0.76 yielded 0.80 g (60%) of the dibenzyloxy e s t e r  C42HtiNO7 (Vc 1), mp 156-157°C (from ethyl 
acetate);  kma  x 225, 263, 308, 320,375 nm (log ~ 4.54; 4.64; 3.84; 3.75; 3.88); Vma x 1730, 1698i, 1690, 1610, 
1582, 1550 cm -~. 

The zone with Rf 0.68 gave 0.21 g (16%) of the s t e r e o i s o m e r i c  dibenzyloxy e s t e r  C42H4tNO7 (Vc 2), 
mp 154-155°C (from ethyl acetate);  kma x 223, 265, 300i,  311, 320, 379 nm (log e 4.54; 4.58; 3.60; 3.68; 
3.60; 3.80); Vma x 1732, 1700i, 1690, 1610, 1580, 1557 cm- i .  

6. The S te reo i somer ic  N - B e n z y l o x y c a r b o n y l - a -  (5 ,10-d ibenzyloxy-9-methyl -4-oxo-  1, 2 ,3 ,4 - t e t r a -  
h y d r o - 2 - a n t h r y l ) s a r c o s i n e s  (Vlc). A solution of 198 mg of the e s t e r  (Vc 1} or  (Vc 2) in 3 ml  of t e t r a h y d r o -  
furan  was t r e a t ed  with 0.18 ml  of 2.5 N ethanolic KOH. The mix tu re  was heated at 60°C for  1.5 h and was 
then cooled, t r e a t ed  with 100 mg of benzyloxycarbonyl  chloride,  and left at 20°Cfor 20 h, a f t e r  which it was 
acidif ied with 0.3 ml  of acet ic  acid and evapora ted .  The res idue  was dissolved in ethyl ace ta te  and c h r o m a t -  
ographed on s i l ica  gel in the ethyl a c e t a t e - b e n z e n e  (1 : 2) sys t em.  The zone with Rf 0.92 yielded 90 mg 
(47%) of the acid C40H~TNO 7 (VIc 1) with mp  156-157°C (from ethyl acetate) ;  kma x 225, 264, 299i, 310, 322, 
378 nm (log e 4.52; 4.56; 3.59; 3.68; 3.61; 3.79); Vma x 1726, 1692, 1609, 1580, 1550 cm -1. 

The zone with Rf 0.34 yielded 90 mg (47%) of the d i a s t e r e o m e r i c  acid C40H37NO 7 (VIc 2) with mp 172- 
173°C (from ethyl acetate);  hmax 225, 264, 299, 310, 322, 378 nm (log e 4.56; 4.62; 3.65; 3.72; 3.65; 3.81); 
Vma x 1710i, 1692, 1610, 1576, 1550 c m - i .  

7. Ethyl  E s t e r s  of the S t e r eo i somer i c  [N-Ph tha loy l -&- (5 -benzy loxy-10-methoxy-9 -methy l -4 -oxo-1 ,  
2 ,3 ,4 - te t rahydro-2-an thy l )g lycy l ]malonamic  acids (VIIa). a. A t - 7 0 ° C ,  310 mg of phosphorus  penta-  
chlor ide  was added to a solution of 400 mg of the carboxybenzoylamino acid (VIb), 150 mg of t r ie thy lamine ,  
and 1.07 g of d ime thy l fo rmamide  in 20 m l  of absolute t e t r ahydrofuran .  The mix tu re  was s t i r r e d  at -70°C 
fo r  30 rain and then at room t e m p e r a t u r e  for  1 h, a f t e r  which it was evapora ted  in vacuum and the res idue  
was dr ied at 40°C/0.1 m m  for  1 h. Then it was dissolved in 30 m l  of absolute t e t r ahydro fu ran  and added 
o v e r  10 min to a solution of e thoxymagnes iomalonamic  e s t e r  in t e t r ahydro fu ran  (44 ml ,  0.08 M) cooled to 
-70°C.  The mix tu re  was s t i r r e d  at -70°C fo r  30 min  and at 20°C for  1 h and was then acidif ied with 2 ml  
of acet ic  acid, diluted with 80 m l  of ethyl ace ta te ,  washed with wa te r  and with sa tu ra ted  NaC1 solution, 
dr ied with Na2SO4, and evapora ted .  The res idue  was ch romatographed  on s i l ica  gel in the ethyl a c e t a t e -  
pe t ro leum e ther  (1 : 1) sys t em.  The zone with Rf  0.56 yielded 145 mg  (29%) of the keto amido e s t e r  (VIIa 1); 
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~max 221, 263, 306i, 320i, 378 nm (log ~ 5.01; 4.79; 4.10; 3.93; 3.97); Vma x 3450, 3350, 2700, 1778, 1722, 
1672,'1614, 1585i, 1568 cm-1. 

The zone with Rf  0.32 yielded 60 mg (12%) of the s t e r e o i s o m e r i c  keto amido e s t e r  (VIIa 2); hmax 
222, 264, 307i, 321i, 378 nm (log ~ 4.67; 4.35; 3.88; 3.76; 3.68); Vma x 3430, 3340, 2700, 1778, 1720, 1672, 
1613, 1583i, 1558 cm -1. 

b. F r o m  630 mg  of the phthaloylamino acid (Via) by the action of 115 mg of t r i e thy lamine  and 238 mg 
of phosphorus pentachlor ide,  and then 13 ml  of a 0.62 M te t r ahydrofu ran  solution of e thoxymagnes iomalon-  
amic  e s t e r ,  under  the conditions of the preceding exper iment ,  we obtained 200 mg (26%) of the s t e r e o i s o -  
m e r i c  keto amido e s t e r s  (VIIa) and 270 mg (44%) of the initial  acid (Via). 

8. Ethyl E s t e r s  of the S te reo i somer ic  [N-Benzy loxyca rbony l -a -  (5 ,10-d ibenzyloxy-9-methyl -4-oxo-  
1 ,2 ,3 ,4 - t e t r ahydro -2 -an th ry l ) sa rcosy l ]ma lonamic  acids WIIc). The benzyloxyearbonylamino acid (VIc 1) 

~ r  (VIc 2) (344 mg in 20 ml  of absolute te t rahydrofuran)  was conver ted  into the chlor ide by the action of 
113 mg of t r i e thy lamine ,  0.6 ml  of d imethy l formamide ,  and 117 mg of phosphorus pentachlor ide and was 
then condensed with e thoxymagnes iomalonamic  e s t e r  (3.9 m l  of a 0.62 M solution in te t rahydrofuran) .  The 
reac t ion  was p e r f o r m e d  by the method of exper iment  7a, but the acid chloride was dried for  only 30 min  
at 20°C/0.1 ram.  Af te r  ch romatography  on s i l ica  gel in the ethyl a c e t a t e - p e t r o l e u m  ether  (2 : 3) sys t em,  
the zone with Rf  0.89 yielded 137 mg (32%) of the keto amido e s t e r  (VIIc 1), mp 153-154°C (from ethyl 
acetate);  hmax 225i, 264, 298, 309, 322, 382 nm (log e 4.24; 4.16; 3.47; 3.46; 3.37; 3.41); Vma x 1735, 1705i, 
1697, 1615, 1605, 1583, 1555 cm -l .  

The zone with 1Rf 0.25 gave 86 mg (20%) of the s t e r e o i s o m e r i c  keto amido e s t e r  (VIIc 2), with mp 
170-175 C (from ethyt acetate);  hmax 225/, 264, 298, 309, 322, 382 nm (log ~ 4.50; 4.54; 3.66; 3.71; 3.62; 
3.76); Vmax 1716i, 1705/, 1700/, 1695, 1680i, 1615, 1583, 1555 cm- t .  

9. S t e r eo i somer i c  1 0 - B e n z y l o x y - 2 - c a r b a m o y l - 4 - ( o - c a r b o x y b e n z o y l a m i n o ) - l , 3 - d i h y d r o x y - l l - m e t h o x y -  
6 -methy l -12-oxo-4 ,4a ,5 ,12- te t rahydronaph thacenes  (VIIIa). a. In a cur ren t  of a rgon at 120°C, a solution 
of 145 mg of the keto amido e s t e r  (VIIa 1) in 1.5 ml  of dimethyl  sulfoxide was added to a solution of the 
sodium methylsul f inylmethyl ide  p r e p a r e d  f rom 36 mg of 70% sodium hydride and 1 ml  of dimethyl  sulfoxide. 
The mix tu re  was heated  at 120°C for  2 h, cooled, acidif ied with 0.1 ml  of acet ic  acid, diluted with 30 ml  of 
ethyl aceta te ,  washed repeatedly  with water ,  dr ied with Na2SO4, and evaporated,  and the res idue  was ch roma t -  
ographed on s i l ica  gel in the ethyl a c e t a t e - p e t r o l e u m  e ther  (1: 1) sys tem.  The zone with Rf 0.18 yielded 
35 mg (24%) of compound (VIIIa 1), mp 173-180°C (micro);  Xma x 224, 266, 297, 310, 320, 388 nm (log e 4.67, 
4.57; 3.94; 3.91; 3.84; 4.02); Vma x 3350, 2700, 1712, 1695, 1680, 1662, 1615, 1603, 1583, 1557 cm -1. 

b. F r o m  60 mg of the keto amido e s t e r  (VIIa 2) by the analogous cycl izat ion (1 h at 120°C), 36 mg 
(60%) of the s t e r e o i s o m e r i c  compound (VIIIa 2) was obtained with Rf  0.23 (in the same  sys tem) ,  mp 185- 
190°C (micro); hmax 224, 266, 297, 310, 319, 388 nm (log e 4.66; 4.49; 3.98; 3.94; 3.93; 4.17); Vma x 3350, 
2650, 1726, 1670, 1613, 1560 cm -1. 

10. S t e r eo i somer i c  10 ,11 -Dibenzy loxy -4 -N-benzy loxyca rbony l -N-me thy l amino -2 -ca rbamoy l - l , 3 -  
d ihydroxy-6-methy l -12-oxo-4 ,4a ,5 ,12- te t rahydr0naph thacenes  (VIIIc). The cycl izat ion of 1.17 g of the keto 
amido e s t e r  (VIIc 1) o r  (VIIc 2) in 12 ml  of dimethyl  sulfoxide was effected by heating it with the sodium 
methylsul f inylmethyl ide  obtained f r o m  290 mg of 70% sodium hydride and 8 ml  of dimethyl  sulfoxide (3 h at 
120°C). The reac t ion  mix tu re  was t r e a t ed  as in exper iment  9a and chromatographed  on s i l ica  gel in the 
ethyl a c e t a t e - p e t r o l e u m  ether  (2 : 3) sys t em.  The zone with Rf  0.31 yielded 144 mg (13%) of compound 
(VIIIc 1), C43H38N2Os; ~ a x  264, 295i, 310i, 320i, 368nm(log e 4.33; 4.00; 3.95; 3.85; 3.81); Vma x 34~00-3300, 
1710, 1705, 1650, 1610-1600,  1580 cm -1. 

The zone with 1Rf 0.16 yielded 59 mg (5%) of the s t e r e o i s o m e r i c  compound (VIIIc 2), C43H38N2Os; kmax 
272, 295i, 310/, 320i, 425 nm (log e 4.00; 3.70; 3.63; 3.55; 3.45); Vmax 3400-3300,  1710, 1700, 1650, 1610, 
1590, 1580 cm-1. 

11. 4 - A m i n o - i ,  3, 9, 10 - t e t r ahydroxy-6-methy l -12-oxo-4 ,4a ,5 ,12- t e t r ahydronaph thacene  (4-N-Desdi -  
me thy l -12a-deoxy-5a ,6 -anhydro te t r acyc l ine )  (Ha). A solution of 50 mg of compound (VIIIa 1) or  (VIIIa 2) 
in 3 ml  of acet ic  acid and 5 ml  of 48% HBr was heated at l l0°C fo r  40 rain, diluted with water ,  and ex t rac ted  
with ethyl aceta te .  The ext rac t  was t r e a t ed  in the usual  way and evaporated,  and the res idue  was c h r o m a t -  
ographed on s i l ica  gel in the ethyl a c e t a t e - p e t r o l e u m  ether  (3 : 1) sys t em.  The zone with Rf 0.54 yielded 
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2 mg (7%) of (*)-desdimethyldeoxyanhydrotet racycl ine  (Ha), chromatographica l ly  and spec t ra l ly  (UV, IR, 
and mass  spectra)  identical  with the (+)-compound (IIa) obtained by the degradation of t e t racyc l ine  (see 
[2] ). 

12. 1, 3, 9, 10-Te t rahydroxy-6-methy l -4 -methy lamino-12-oxo-4 ,4a ,5 ,12- te t rahydronaphthacene  
(4-N-Desmethyl -12a-deoxy-5a ,6-anhydro te t racyc l ine)  (IIb). Compound (VIIIc 2) (50 mg) in 5 ml  of ethanol 
was hydrogenated over  Pd (from 30 mg of PdO) until 3 moles  of H 2 had been absorbed,  and it was then 
chromatographed on s i l ica  gel in the ethyl a c e t a t e - p e t r o l e u m  ether  (4: 1) sys tem.  The zone with Rf 0.58 
yielded 19 mg (68%) of (4-)-desmethyldeoxyanhydrotetraeycline (IIb), chromatographica l ly  and spec t ra l ly  
(UV, IR, and mass  spectra)  identical with the (+)-compound (IIb) obtained f rom natural  t e t racyc l ine  (see 
[2] ). 

The IR spec t ra  were  taken by L. B. Senyavina, and the mass - spec t rome t r i c  measuremen t s  were  p e r -  
fo rmed  by B. V. Rozynov. 

S U M M A R Y  

The synthesis  of 4 -N-desd imethyl -  (IIa) and 4-N-desmethyl -12a-deoxy-5a ,6-anhydro te t racyc l ine  
(IIb) has been effected. 

1° 

2. 

3. 
4. 

5. 

LITERATURE CITED 

A. I. Gurevich, M. G. Karapetyan, M. N. Kolosov, V. G. Korobko, S. A. Popravko, and M. M. Shemya- 
kin, Dokl. Akad. Nauk SSSR, 174, 358 (1967); Tetrahedron Lett., 1967, ]31. 
A. I. Gurevich, M. G. Karapetyan, and M. N. Kolosov, Khim. Prirodn. Soedin., 2, 141 (]966); 6, 247 
(1970). 
M. Schach yon Wittenau, J.  Org. Chem., 2_~9, 2746 (1964). 
A. I. Gurevich,  M. G. Karapetyan,  M. N. Kolosov, V. G. Korobko, V. V. Onoprienko, and S. A. Popravko, 
Zh. Obshch. Khim. 38, 50 (1968). 
A. I. Gurevich,  M. N. Kolosov, V. G. Korobko, and S. A. Popravko, Zh. Obshch. Khim., 38, 57 (1968). 

337 


