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The recent isolation of the antileukemic ansa macrolides maytansine 0, maytanprine (a,2 

maytanbutine (z)2 from maytenus ovatus and colubrinol (i)3 has propelled this series of sub- 

stances into the forefront of chemotherapeutic investigations.4 The extremely low isolation 

yields (2 X 10e5 - 2 X 10m4%) of these materials coupled with the high antileukemic activity5 

makes a viable synthetic route a goal of considerable significance. 

We wish to describe an efficient route to the cyclic carbinolamide gwhich possesses the 
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requisite functionality for further elaboration. 

Treatment of the tetrahydropyranyl ether of methallyl alcohol dwith diborane followed by 

oxidation gave the primary alcohol Lwhich was further oxidized. (KC, DMSO, TFA, pyridine16 to 

the aldehyde 8 in 79% overall yield. Condensation7 of the latter with the lithio imine 11, 

(generated at -78" with lithium diisopropylamide, THF from lO,8 which in turn was prepared from 
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pyruvaldehyde dimethyl acetal 28)produced the B-hydroxy ketone, after hydrolysis, in 80% yield 

[oil from silica gel chromatography, hexane-acetone, 95:5; ir (film) 3480, 1730 cm"; nmr (CDC13) 

6 0.95 (3, d, 537 Hz), 2.78 (2, m). 4.51 (1, s). 3.20 (1. exch. with 020)]. Addition of 1.0 

equiv of phosgene in ether to E containing pyridine (r.t. 2 h) gave the chloroformate zwhfch 
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was treated directly with excess ammonia in methanol at -50". Workup led to the desired 

carbinolamide 2 (56% based on ketone 11); mp 90-92.5 (ether); ir (CHCl3) 3570 (OH), 3420 (NH), 

1710 (C=O); pertinent nmr signals (CDC13) 1.03 (3, d, J=7 Hz), 1.93 (3, m), 4.23 (1, s), 4.63 

(2, m), 6.50 (1, m, exch. with D20), 3.9 (1, exch. with D20). (E. Found: C, 53.74; H, 8.22; 

N, 4.25). Although 5 possesses 3 chiral centers, tic examination exhibited a single spot. It 

was found that the tertiary hydroxyl group is quite labile and readily displaced by nucleophilic 

reagents. This behavior would be consistent with an acid catalyzed reversible dehydration- 

hydration, 5 -+ 14 ' 2 Thus, treatment of gwith simple alcohols in the presence of a trace of p- 

toluenesulfonic acid led to the alkoxy derivative 15 [ir 3420 (NH); nmr (CDC13) 3.35 (MeO)] and 

16 [ir 3420 (NH); nmr (CDC13) 3.6 (OCH2-)], while nwas smoothly formed upon addition of ethan- 

thiol to a solution 5in dichlorcmethane [ir 3410 (NH); nmr (CDC13) 2.8 (q, SC&), 1.3 (t, 

SCH2CH3)l- It is noteworthy to mention here that the tertiary hydroxyl function in maytansine' 

also exhibited this facile exchange with alcohols. This result would explain why only a single 

isomer was detected (nmr, tic) in the formation of 3. If the hydroxy group is as labile as shown 

above, epimerization would be expected to lead to the most stable conformer, namely that which 

possesses an axial hydroxy group. However, the 3'-ring proton and the exocyclic methyl group 

still reside at diastereomeric centers and at this time it is not possible to ascertain their 

relative configuration. 

It was observed that, upon treatment of 2 with dilute hydrochloric acid in methanol, a 

rapid conversion to the bicyclic ether _lD_occurred. Two isomers 18a (mp 148-149") 10 - and 18b_ 

(mp 90-93")1'in approximately equal amounts were isolated. The nmr spectrum of both isomers 

were highly similar except for the chemical shift of the C-methyl doublet (a, 6 1.15, J=7 Hz) 

(3, 6 1.00, J=7 Hz) which indicates their differing environment. 

Work is continuing to further elaborate 2 as well as other synthetic units aimed at reach- 

ing our final goal. 
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