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In recent y-m, much attention was paid to the phonorenon of difformntiation of 

cells in oonfnctian with cancer probha. In 1976, ?suji l t al. isolatd trichosUtin A -- 
(2)’ and c (312 from motabolitos of Qtrmtam~a~ ~osoo~1ws a0 antifungal antibiotic0 
wig. 1). In 1965, trichoswAns ware rdlscm8r d inc¶opondently by two gro~ps~~‘~~ as 

vary strong induaws of differentiation of hiend loukoa1c ails. Although riming s 

fi.6 synthssized racsmic trictitatin A (21, ths a&Auto configuratiar of trlchoatitins 

remained unknown. Recently Worioka et l l.7 -- roportod that the racemic form of 

trichoetatlc acid (1) ham no activity as a diffuentiatlon induces. We bux.me intarastml 

in the bioactlvity of the snantiomers of trichostatlns and also in the l bsoluta 

configuration of the natural trlchostatins. Wethereforo startad our investigation to 

synthesize both of tha snantiomors of trichostatln A (2) which has the strongest 

dlffarentlation inducing potency among the trichostatins. Heroin 1s dascrlbed our 

results on ths synthesis of the snantlomsrs of trlchostatic acid (11 and trlchostatln A 

(2) from a chiral bullding block of microbial origin. 

0 0 

j_: OH Trichost at ic acid 2, 
2: NHOH Trichostatin A’) 

3: NHO-p*-glucose Trichostatin C2) 

Fig.1. Structures of trichostatfn A and its relatives 
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Fig.2. Synthetic plan for trichostatin A. 

(krr eynthetlc plan 18 l hovn ln Pig. 2. Our targets are both the enantlomers of 

trlchoetatln A (2) with high enantlowlc purity. hlchcetatln A 12) can be derived fmm 

acid 1. To ganarate the chlral center activated by two carbonyl grouper the carbonyl 

group at C-7 postlon is thought to be attached at the final stage of the synthesis no an 

to avoid posrlble raamlxatian at C-6. Trlchoetatlc acid (1) 1s Urrrfore to k derived 

from the key intermediate A. A possible precursor of A is B, which lm to bs prepared 

fIvmC. Methyl 3-hydroxy-2-methylp ropnnoate D is well suited for our starting material. 

Both the enantlomers with hlgh 0.0. of the ester D are commercially available. After 

6everal attempts, 2-methoxypropgl group wae faund to be an approprirte protecting group of 

OR at the benryllc poeltlon. A8 this group doea not h&e a chlral center, analysis and 

purification of a rsactlocl alxturo ba9~eo many. 

In Pig. 3 10 ehoun our mmmseful aynt.hosls. The~ stirtlng material, methyl (El- or 

@)-3-hyUroxy-2-methylpropanoate, was converted to the correepondlng @I-a-methoxy-a- 

trlfluoroaethylphenylacetate (WPA ester)‘. The enantlorerlc exceaa (e.e.1 of (lJ)- or 

(El-4 was estimated to be 99N by the HPLC analyses of their WTPA ester& After 
proMing the CXl group of the ester (R)-4, tha resulting (R)-5 was submitted to reductlar 

with ClBR~ to give alcohol (21-6 ln 82Q yield. The alcohol (21-6 was oxldlsed under 

Sworn’s condition’) to give aldehyde (R)-7, which was treated with a Grlgnard reagent p- 

ne2NC6A4ngBr ” in THP at -40 l C to give (RI-8 In 76% yield from (S)-6. The 

dlastereomerlc ratio (w:antl) of the reoultinq (Et-0 was 1:l. The dlastsreomers of 

intermediates (IJ-8 to 15 could not be separated cleanly by the ordinary TLC or column 

chromatography, and therefore the mixtures were used without separation. The al-1 

(R)-0 was trmated with 2-methoxyproparc in the presence of PPPS followed by (@u)4W in 

THF to give (RI-10 In 6Ob yield from (R)-8. The alcohol (El-10 wan oxidized with 

DMSO/S03-C5H5N complex" to the aldehyde (RI-11, which was treated immediately with 

phoephorane I to give (R)-12 guantlt8tlvoly from (51-10. It should be mentics-& that the 

oxidation of I!)-10 by Swam’8 method9 produced a chlorinated 8ub0Qunm’~. 

The eater (51-12 wan reduced to the corresponding alcohol (R)-13 with DIBAC-H In 

tolwno at -78 l C in 8% yield, and the resulting alcohol (RI-13 wan oxldlzsd in a manner 

similar to the oxidation of alcohol (R)-10. The resultlng aldehyde (!J)-14, without 

purification, was treated with phoophorane II to give (R)-15 in 64% yield from (RI-13. 

The geometry of the double bonds of the eater (El-15 wan confirmed by analyzing its 100 

MHZ ‘ii-NWR. The ha-R), was 15.5 AZ and n.0.e. was observed between Ha-Me, and Rb- Rd# 

which suggested the diene eyetea to be E, & Methyl (S)-3-hydroxy-2-methylpropanoate 

t5)-4 wae converted to (s)-16 in the same manner as described for (9-l. We obrerved 
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Fig. 3. Synthesis of the cnantiorners of trichostatic acid 
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that the diamtereomoric ratio8 of (9-13, 14 and 15 war0 different from thorn@ of the 

~l.119 @I- lntsrmadlatu. ltba dwlation in tha dlaatuaomulc ratio might h4vr 

~brcalUOth8dtUtUWDU8 uuu aepuatd l lightly by 8102 column chrautograpby, 

l lthou9h itm TLC l nalymlm l horad a l lnglo l pot. Tholr [aID valuom rofloctod the 

dlfforonco in tha lmomerlc ratio to 91~ valuoa dlffarent from (RI-13, 14 aad 1% The 

oator (RI-15 wao hydralyrod with LlOR l q. The reaultlnp llthlum malt of the acid was 

traatad with 111 RCl at pH 2-4 to 91~0 hydroy acid (El-16 in 6OQ from (RI-15 The 

dlamtaraomara of (R)-16 uara l aparated by TLC, Md an lmomar could ba obtalnad as 

cryatAla. l%r tha aako of ccawanlencm, howwu, the mlxtura was mubjoctd to oxidation 

with DDQ furnishing trlchoatatic acid @j-l, m.p. 88-89 l C, [aID +138* (MOOR). (S,- 
Trlchomtatlc acid (11, 10.0. 86-89 ‘C, [aID -131 l (MOOR), was obtained from (El-12 in a 

l lmllar manner aa above. Tha Mturaliy occurring trlchoatatlc acid (1) was reported to 

ahou [aID +3.6* waa02. By 0oaglr* the alga df tJns0 optical rotstlona, the abmoluts 

oonfiguratlon of the natural 1 warn oarludod to !m & Tha amntlomarlc purltlaa of our 

aclda (g- ud (g-1 war0 datumfad to k 968 by th0 ifnc uulymia of the 00rr08pdinq 

Ho l atu (0r2N2) wing a chlral atitlonary pha# 

(RI-L (RI- IJ CMe2OMe 

(RI-2 H 

(fgO” - $wcMe20& - NH20CMc2OMc 

1J 0 2 ” z? 
Fig. 4. Synthesis of trichostatin A 

Tha macond l ta9a of our l ynthaala was tha convaralon of 1 to trlchoatatln A (21. 

?lamln9 at al.6 -- trut0d 148 ertu of 1 vlth NH~ in tha proaanca of mm to obtain racemlc 

2. Taujl l t .1.2 -- daacrlbad the condonaatlon of N?t20R with acyl chlorldo of 1 prapared 

from Na aalt of 1 and oxalyl chloride. But the.8 proceduraa wara not aultabla for tha 

preparation of optically actlva 2. Our approach la ahown in Pig. 4. Thua N- 

h~thallmlda (18) was trwtd ulth 2-ma- at rux temp Without atalyat 

for a uaok to give 19 and than 19 vaa docompoaod with hydrasine to 91~0 20, b.p. TO- 73 

WI03 Torr, ln 31* ylald frown 16. Thla protactd hydroxylamlna war to ba candana& with 

acid (R)-1. Plratly, tha actlvatlon by XC or (Imd12C0 of the acid 1 warn triad. 

ROYwar, all of our attempt. van ln vain be~~uae of the formation of N-acylatod Ivu or 

C-acylatd lmldatole. Finally tha ocmveralorr ~88 achlwad auccoaafully by traatmmt with 

ClC021!X in the praaanco of It3N, followed by 20 in THP at 0 l C to 91~0 @I-17, which Yam 

dmprotectod lmmodlately uainp Amkrlyat 15 ln CIdM to 91~0 trlchoatatln A [(iJ-21, m.p. 

146- 150 l C (dac.), [a)D +96* (WON), 477. (ttort), in 27* ylald from (R)-1. cg- 
hlchoatatln A (2), l .p. 143-149 l C, lalD -62. (MaOH), was alao obtalnod from (2)-l. 

[lit. [a], +63* (MaOR113, +62.8* (EtOH)‘, m.p. 150-l 51 l C2, 172-174 l Cl3, 180-182 l C 

(racerlc)6 ] 7%. l nantloaerlc purltlaa of (g)- and @)-I wara datarmlnad by the HPLC 
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analysis am follow& M tlm hydnx8Dic rid 2 g8ve only poor-8hap.d olutioa *ttrm, it 

wa8 aothylatd with Cf12N2. The dirothylatod 2 was saparatad by RPCC wing a chiral 

etxtlamry pbaa m.ltmn. NthGlgh_ prwma of @I-l&mu in t.hm mmplo uf (3-2 wu 

not d0toe.d W\w of tilling of the (?J) pmk, (I+imoeu oartaminatd in (9-2 could k 

-td aw amat.iaulc m of (3-I wu Cmlculat& u >93& Ttnt of (3-2 w8* 

estimated to k ,939 by comparlmon of [aID valuoo with that of (41-2. The absolute 

configuration of the natural trichort&tln A (2) was dstarnined to k R, as itr CD curve 

agmo3 with thnt of (3-l. 

In couclu8lon, we completed a chiral l yntherlm of both the l nantiomsrr of 
trichomtatic acid (1) and tridxmtatln A (2) with high onantlaulc purltlem (98 and 939). 

he abwlute configuration of naturaily occurring trlchostitic acid (1) and that of 

trlchostatln A (2) *mm ddumimd to be4 ,R lh blologlcal study on our ennntlcmuo of 1 

and 2 la now underway in Prof. T. Boppu’m Laboratory of our Dmpartment. rina11y it ia 

worthy of note that bura ud his w-workers recsntly dlscmuv3 antitrlchomuml l ctlvlty 

of tr1chootatln A (2)“. 





rimdiaar nmflltatm_ummemtd in-~th?dh_&E_tZ&M _- =mqR-_-:m 
w :w - %#I) bD qim 112 9 (346) d m ~c&3Immxyelumtiol tm*gn,am 
mm@* Y eu#lt_ly ydlou PLtr. Le 83-m l c (llL lxb-140 l & 4Fr I(41 l 1* (paa, lnm (Ut. l 3# (a-lLu3 Bum2 

)I " _ 2w3 lk), 1640 (I), l&m w, 13m (9) a-1, 6 (an3) uitm, 4 ~=w3 m), u2 (a h l ). un m 

l ), 4.40 (111, &q, J-9.6 ud 6.6 m), M(lR, a. J-15.6 ms), 6.09 (1% br d, J-9.6 Ih). 6&4 (& 4. J-6.6 Cm). 7.30 
(111, 4 J-15.6 Ed, 7.M tm, 6, J-an ns)J l3c-ma 6 (cOc13'77.0 PpI) lW, 17.7, 40.0, 40.6, 110.9, 115.6, 123.9, 
130.6, 1326. 142.9, 151.3, 153.5, 172.2, 19S.2. WUAIII¶I C, 70.721 R, 7.500, Ir 4.X Cdc for C1762lO3lr C. 7l.061 4 

,5,# rc 4mw. Rrnmlma~m i&dml rttb~#&m.' 
E (I))-1wm.r. In t!w UY -ru &scribd m, ($-16 (327Dq/l.l3 rnmol) w+. 267 D6 (%6) of (E)-1, rm 

~dtAwm9i&ulml rita wed vr, rir mm 'Q (8@ -13l* (M IYII. manll c. Raw 4 761t *r 
&I2 UlC for C17R2lO3N: C, 7l.068 4 7.37, I, 4,676). 

ti+ZtdtDeknam-y. mbodnoeur pJeaMlh&emml%(92q.m5rol)lna(5rll_ 
m6mhbml*15(25mq~mdthmiamm_ m l t 45 l c far 1 b It _ filecd m&l t& e11tmtm _ b 
lJl~tOql~sos(m~cdrpMhoNtlnA(2). maywrdlimthlcm- -- 
yin mdlu, D.& 146-150 l C(&d (lit. 15h151 l C2, 172-174 l Cl3l, 

gm4pm@*-lrl_ 

-131, 
cr,(j' l %* (d31, llum (lit. 66). (Po.1, 

l ,r (Hxu$ Efm (Mt. w* (cl-OQ, .mRllh - (acl) aIn) 32s (4 h). 1w w, la w, 13m 
(9). 1190 (ml, 1170 (ml, %O (91, 620 (I) cm-l, 4 (am31 lm3aJ 511) 1.30 (3n. d, J-6.6 lid. 1.91 (3& .4+ J-O.9 as). 
3.06 (66, l ), c40 (111. &q# J-9.2 ud 66 h), 5.79 (14 a, J-15.5h). 5.97 (1% a.J-9.2 mm), 6.65tm. a. J-9.0~). 
7.20 (1% & -155 Rs), l-(29, d, w Uh 13c I*I 4 (125 m &dmc U-5U3, C~~131ayXv511) 12.6, 17.9, 40.0, 
40.9. l1to. 115.7. 123.6, 130.9, 133.0. 140.3, 145.3, 154& 165.5, 199.9 , W _(C)(M), (cl.,xlO-5, N&m) 342 

(2,=x. 264 (241Q)). 250 (h mh a, tercrrwmJm1 q/L 7A&lO+ Iv& cyal MO (n, m), 0 (3m, -1% (310). 0 
(270). % (26'20). 0 (252). -262 (2400). 0 (210). Fmudr C. 67.37, R. 7.43, II. UC cdc for Cl,~220312t C, 6,321 a. 7.331 
Ic nnrA'brLll,k,l3C1013rdW~13~_~alrirnhck~ 

(cl (m-w Int?m --mm _- M p1 (191 q Qb, d) - 79 10 (BPI) cd p-2 w m 
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