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Joht Yrodqy LAauo&. Dcputmcots d Cbmktry ud Botany, Tbr Uninnity, Gw G12 UQQ. scolhad 

culture nltrata of tbc flmgus Peniciuh canadauc 
ahrd a number d rchtal hctoncs inhdiog caaDde* 

* I 8dilkmdctihydroandearddc we IK)w report the 
IKop&Md,yottlaiaoftbc&lrmyc&Iccms.ti- 
Euent, oamdy tbc eovd cater N - benzoyl - 0 - IN’ - 
benmyl - L - p&nyi&lyi] - L - ptmylahlid (1). 

The met&o&e was reuIiIy obtained from chloroform 
elmrtx of P. canada~c grown in surhcc culture. It 
famed needks, C&&O., q .p. 21(r, [ab +X6* (c, 
0.76 in pyridinc). Tbe IR spectrum thowcd strong ab 
8orptioa at 1748cm-’ (atiphhc ester) and at 1638 and 
IS30 cm-’ @nxamh) w&ik the NMR and mass spectra 
showed fcatura consistent with the presence of two 
bcazyIMdtwobeluamhfullctions. 

Total hydrolysis of 1 by he&g at 13U’ with 5 N HCI 
pve benzoic rid togubcr with L-pbenyhhaind (2) and 
L-phlykkainc. selective bydrolysb of tbe ester link 
uhgO.Ol M NaOH a!ToakJ equal amounts of N - kmoyl 
- L - phcayhhnioc (4) and N - hmyl - L - 
pbeayLllninol (5). Tbcsc results, tog&u with a detailed 
aadysiadtheNMRspectrakadtot&structurelfor 
tbc mctd&c. This stntcnpc was canhmcd by 
8ylltbuiJ 8s folk8ws. 

The akobol 5 was prepared by bcnz.oyIation of 2, 
Mbougb the dthenzoyl derivative 6 was ah formed 
lmrkr tbc reach conditions, this was readiIy 
bydrdyaaJ by bmsc to give 8 further quaotity of 5. The 
keynWhl.csthlkathofthi8aIcoboIwith4,was 
acum@nM usb N,N’cuboayldhhde.’ Tbc 
rBGoproduc&aItIK&showiQthcMmcmasrspUnlm 
radbchviouruponTLCuthenaturalestcf1,pcovcd 
tobcrmixtureofcpiwn(i&nticaltothtob&ncdby 
aterifyingSwithN-benzoyl-tx-pbcnyhhinc). 
Rcpatcdcryxtrllintioadthemixturtrtlordedtbc 
epinx-r 7, m.p. 2lT. r, (KBr) 1735. 1652, 1638 and 
1530cgl-‘. tbc motbcr liqwra yielding a sample d the 
wm I4tubk cater. 1. identical with tbc natulal material. 
Tkfotmuhd7iatheabovemcticm is probabty due 
to the intcrmahcy d tbc readily ncemized oxazolonc 
a’Iourpportofthic,rbeflfemrtcofowrsdetectedrad 
Matcdurmhorproductoftbcructionandwas 
showntoau0YdthcsamemixtuTeoftbcesterm1Md7 
when treated with N,N’cubooykliimiduok and tbc al- 
cahoI5. . 

A stmmpdk syntbuis of 1 wax achieved by 
atcrihth d 5 witb NCBZ-L-pbcnyhluk under 
SimiIu coditkm @ving 9), followed by removal of tbc 

potding group and bcnz.oyhtioa of tbc intermediate 
mine 10 (Hydrobroa&, q .p. I@?). The csthfhtion in 
this case appear! to have been accompanied by link if 
aay~ization. 

It cumot be rukd out that in tbc biosynthii of 1, 
bentoykthdoncormorcoftbcaminogroupsmight 
occur aftc~ fom&a of cbt ester link. Hence tbc amine 
10, ppued in tbc above synthesis. may be consi&icd a 
potential biosyatbctic intamediote. Attempts to prep8rc 
this 01 other &bcnzoyI derivatives of 1 from tbc natural 
ester kd to tbc discovery of a novel transformphion. 
tMcaxoylath of 1 wax car&d out under conditions 
which proved effective for model bcnzamidcs. involving 
tratmcnt with trktl~yIox& fluorobarate and tbcn 
with 3% 4. HOAc: Wti a larp excess of the reagent, a 
saItdtbcdiaminc11wasformed.WhcnonIyaslight 
excess of rea@mt wU used. unexpectedIy, the major 
isdabk product wax tbc amidoaIco&l l2. Among spec- 
UDscopk faarres indhing the smlctufc of this 
compaund were tbc arbooyl absorption in the IR which 
consisted of bands at IWcm-’ (benamide) and at 
I660 cm-’ Wiphtic amide). ad tbc presence in tbc mass 
spectrum of pominent ioas resulting from losses of I8 
mass units. This product, which qaratcd from various 
solvents 8s a gel, readily gave a crystaIIinc befuoatc (l3), 
and itx struct~ was con!lnned by syntbcsis from 2 pnd 
N - knzoyl - L - phyhlath azik (l5). AttJmu& 
nxction d 2 with the pnitropbenyl ester prepared from 
4 ah gave 12, this was ~compankd by an almost equal 
amount d its crystahe diastercoisomcr 16. T’hc formr- 
tion of 13 from tbc ester 1 may occur by acyl rcar- 
-meat d the debcnzoyIation product 17, aaalog~ 
to r-at d Chcylepkdrh.’ 

Tbe “C NMR spectra d various ckrivrtivcs of 2. 
obtained dhag tbc court of this work &owed a 
titcnt pattern (T&k I). The ohcd shieldhg 

’ effects rcsultiq from O- and N-acylation are contrasted 
iYlT&k2‘ 

Recently. tbc reluaJ cwpound aspcqhcide (18) was 
iwhtai from a Evphorfia specks’ and from a fungus, 
&w&fmsgfuacmq’thettnwrebcigamhcdby 
,pthUU.” Asexpcctat,thecha?tyiciuivativcofthc 
amidoakobd K prepred in tbc pcescnt work, was 
ickntical with an autbentic Mmpk of 18. 

Afta compktioa of this work, a wtabolitc (“asper- 
phwmatc’), isohfxi from t& mycdium of A.speqilhu 
jTaoipe.3 was fcportai to have ester structure 1.’ and it is 
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7.4ra6Wmrt?U~;(~rairMcdcrtcn,R,03J 
(Mm. 63% w.r.t. S cousumcd). m.p. 19&197, IR (KBr) 17460, 
173hcm-‘;RepeucdctyMhubfralBK)Hpntbeutar7, 
m-p. 217’. CD I& +1OS6. Iphn -3730, Illa. -noO. IpIns -- 
-3200. [I&, -214% IR tREr) 3% Xt60.303S, 173%. 16S2s. 
16388, 1603. IS@. IS%. 14& MS. 1386. 1341. 1309‘ 129% 
1286, 122% 1lR IlJS, 1096, w78; luJi$ Iti hi. 7131 
696scm-‘: IR (CHCQ 34%. 171%. 166&, l600, IS&a-‘; ‘Ii 
NMR(CDC13~hnilulo~~dl.knOCHlCHrrlHmu 
4.15 d 2H q u 4.Sppm; MS m/r SOW02 (hi’. CaH&D, 
fqubu:u#32onudfrt6marrtioapttasdmiLvtotbud1, 
(Fotmd: C.7S.60: H, 591: N, 536%). PruWml e d 
tben~estamixturehr&drl0~urpkdtbemae 
dubi+ ester, 1, 0.p. 2w *&c&l to twtrml muaial (ma.p. 
ud IR) (iii) Uuncted &o&l 5. R, 0.16 (I21 ac), ILP. W-173’. 

(20.4r~&iatbcpwtwdN,N’sarba~ 
Treatmat d I (126rpl) with N - bat++- E - pb4z 

EtOH-fru CHCI, (lobml) la 7 drya at room temp. pw I 
WW8ltWiOO~~PddtkmiXtltrel+7. 

N - l’&nwyl - 0 - (N’ - CBZ - L - phty/doafl - L - 

p~~(9).N-CBZ-t-PLnykrbraiol:(311aU)~ 
N.N’-caho~ (t2omrf in MWfru CHCi, (SO@ 
wacIthdfalbrtitwaltemp.nle&xws(M8m$)m 
EtOH-free CHCI, (lOOail) wu dQd in 6 patbu~ u OJbt 

co&wieu oil, R, 0.67 (33 rrl). &et&d m- N - CitZ - L : 

~~~~~-~ 
~~NbULTILMb 

at&caamdN-CBZ-L-p&ayl- 
8bt%ilWWhlti&OHtt&NS(‘UibM~.~Tbr 
dMe4J uter 9, 4 054 (ltki~ 6% w3.t. J coaatm& m.p. 
MS-IIIP fnm E&M; (& -1S.6. (c. 0.76. CHCI,.h CD Wn, 
-12,870~ IR (KBr) 33W 3020.17yk. 16% 16% 16oo.lS7S, 
115#1cm-‘; uv (MeDH) A- 2lSm (e lS,loo,. 227 (lO;ma); 
NMR (CDCIJ 29 I GJi. 18). 3.1 CZH. d. J - 7 HzL 4.05 tlH. ml. 
4.3-4.7 (3H,& I, ii-l -i&H-Z], S.0 -m, s, ‘$CHA, S.ti 
(NH). 6-S (NH), 7.2 (IS& m. 3Phf. PkCONR as 3H m ti 7.4 sad 
Wmu7.7ppm. 
N - &uoyf - 0 - (L - playid&) - L - pA&duhd 

hyddKml& (IDHBt). Tk ester 9 (l72rr, ww Ithd with 
4S%w/vHBrioHOk(2Sml)unu1mtarq.fa2br.E~ 
timu&rratuccdprcsu&e~~fm~/pu. 
et&r pve 18 u h byhhmide (138s~. B!J%). m.p. 189’. CD 
[rh,, +l8,2~JO. Irk -7990, I&,, +1160: CR (KBr) Wzos 33001, 
3u2& 292t.w 174%. 163% 1600. tSn 1s3Osan-‘; uv WCOHI 
A,, 21s m (e tOiR% 226 (11.W: NNR (CD&+ CD,W 3.0 
II (2H. d. I - 75 Hz), 3.3s (2H. d. J - 7-S Hz) 4.1-4.7 Wi. ml 6.95 
(IH. excbrplrrble D&-DC1 NH). 7.2 (10th m, 2Pb). FWONR 
rr3Hmu7.4SudUIart7)ppr~YSr(c1P3(QlJ).LI*). 
146 (u), I20 (2Sl. 118 (13). IOS (3%91(100& (poood: C. 61.99; H, 
MS; N, 6.0& Br. 16.8. Q&BIN@, q&es: C. 621; H. S.S& 
N, S.79; Br. 16.6%). 

N-J?cw~-O-(N’-batoyf-~-pkr~y0~~- 
okatvWuhl (I). Tbc nh T+HBr (34~~) wn shed with 

nekttawNilletIti8odbyTtc88dIR8Dl-8Iite 
by&ucbi&, m.p. IV.” 

ackrro)&ior~drkrrral.Tbtctlal(lOo~radur 
excess d EWP,- in dry Cl&C& wae &red m&r NI for 
~~.Aftseqo&x~theraidnewusthdvitb3%HDk 
hbio~P(l:l)far~urthaU~.E~~trm- 
tDCUdthrrClidWWitbetbapvtcbctihfdmWI3lt.Up. 
2lS-21T of 11. IR (KBr) 3X&m b. 17* 1SW. 148hca-‘: 
NMR (CP,CQH) 3.1 NI. m. H-3). 35 (W. m, H-39 4.2 (IH. I, 
H-2). 4.S (IH, m. H-2’), 4.7s (2H. m. H-l), 73-l-l (IOH. m, 2Pb); 
M!3 m/c 296.1682 (17%. LT. C&N& tw&cs: 2Wl41). 282, 
207fZ3.M-PI).lP(SO,~~~:C,R~;H,UJ; 
N, 4.94. C,&N&%iBP.-4H~ rcqtb: C, 3959; H. 1190; N, 
S.l3%).ILubermo&criiqwr~a1bdumc4ualertal(6tm& 
mdU&ikamtc(35E&66%). 

CoaDmicmoftheaiuli&totrrodwKAApixtlpa 
dl(ZOJI)ulEIP’BP,-cm3hdrlrCH~(uwrpr,~ 
rthredtm&rN2umomrmp.fa24t+Tbtoilobthaf~ 
ewpaathrrrmkeriupiudioxM(l00anNtdrtirsdwittlM 
HOk in HP (LOO ml) u romx temp. fa 24 hr. Up00 m 
tr&0m0fthcmistnre,ixlathu ddppedMdlGwuskd 

OU&W&dWithC4bCLhCpUdVC~p~-t 

G6Sm&l8adl2(S48m&39%bwiolraterlcoosum&r.p. 
189-191’. (eb -Cl.f (c, 0.67. C&N). YDVUPI frum oomoa 
WlMiZUh8OtWtttBU~pl;IR(K&36iiL~l6601, 
164Oh MO. IS@. lS3OA 7% mb cm-‘: NMR otx+ cwm 
2.8 a (ul. m, H-3), 3.lS-wii m, H-n. j, (w[.‘b Jij % k-ii 
4.1 (lH, m, H-21.4.8 (lH, f J = 75 Hz. R-2’), 7.ls72S (IOH, tn. 
~~PLCONRM~H~U~~~~UI~~~~.~S~~~;*YS~JI 
402 096. WI, 3s4 ca AbIg, 293 (13, &f-18-91), 252 (29, 
s)c’.oI, 224 (-2% _h 105 
W), 910. (Pow& C. 743 ii, dn; N. 6.84. Cz,HsN& 
re@a: c, 7460; ii, 651; N, 6%%). 

lb Jcobol pve cnw&nc II). 0.p. 2lr. IR (KBr) 32& 
Inor, 17101. 16601 (RCONH), 163h (kCDNi@. 1600, lSB9, 
1% I=, 7% 71th. 6%oa-‘; NW (CD&) 2.8S I (2H, d 
J - 7.1 Hz, H-T), H-3 L( ABX type 2H m (U, 323. &, 3.03, 
J~-~~.~H~J~-~H~,J~-R~H~),H-~uABX~ZH~ 
(8~ 4.17. &, 4.1, I,,,* ll.6Hr Ju=4.6fix, Ju-4.6Siz). 4.S 
(IH. m. H-2). 4.7 (lH, m, H-T), 6.04 (IH, d, J- 8.4Hr. NH). 679 

8.0 Fw; MS de so6 iok%. we-384 (90, M-Phcm,293 (I@. 
YPhC4H-911, 279 (23, M-PbC&H-IaS), 264 (lox 2~2 [II, 

PbCH1CH(NHBtii-D), 224 (Il. F%CH$H’NHBr). l@S (M), 91 

(61). Voand: C. 7SAS; H. 6.01; N. S.44. C&&D, rrqpirr: C, 
7S.87; H. S.97: N. S.S)Tc). 

~olduabddl2dodweri&UTkhydruj6cl4 
(IOOrm) io 8 mixture d HOk (Smh SN HCI (304 rsd 

cab 0’ it. 0%. C&l& w (i&j 33%. i7SSa. l63&, lSf&; 
I&%. 1344s an-‘: NW KZXM 3.14 8 NI. d. J - 7 Hz. H-3). 
SJO (iH. q, J - 7iit H-2i 6%&H), p-b&i& u tm2H ii 
J = 9Hr rt 827 4 7.17ppm raphvdy. (pornd: c. 6753; H. 
4.64; N. 729. C&&D, ru+ca: C, 67.68: H. 4.6% N. 7.1.W. 

Amixturcdtbbsroa~W~l~PI)~~~k 
~sal)~anow&loamduroal~.for~~.~ 



ail.pr&uivcTLCof*bicbpw2prikts,tbr~ 
U (3s ml. 34%) u I +sy d [ob -26.2’ (c. 0.07. CHCl,L 
ikticd (m.p.. TLC, IR NYR MS) with l sampk prepad 
from I a l2, d its iwma 16 (w)m#, ZQIC). o.p. 176’ frown 
bcateor. Iob +WS k. 0.1s. CHCIJ: IR (KBr1 3SO&32mbr. 
3ab. 16iac16305, Itic&; NMi (CD& ia 8 (2H. d, 
J - 7 Hz. H-3). 3.07 (7.H. 4 J - 7 Hz. H-33.3.60 (3H. II. H-l rsd 
OH). 420 (IH. II. H-2). 4.93 (IH. q. J - 7Hr H-2’). 680 (IH. d. 
J - 7 Hz, NH). 7.20 (IOH. m, 2Ph). PbCONR a~ 3H m Y 7.4 ti 
2H m u 7.7 ppm. (Foal: C. 74.47; H. 653; N. 6.91. CaH&O, 
rcqaka: C. 74.60; H, 6.51; N, 06%). 

Prtpamh of upw&Nci& 1D frm lb alcow ll l-be 
~~(zJ.2ml)w~ritbActo(IJml~iodrypyri_ 
dhr(loml)ovcrnighIuroornIrmp.llwresu&#~uys- 
tallked frou~ EtOAc-pec. c&r (20.6~ 74%). r.p. II&167’; 
MS m/r 444.2047 (I%, Y’ rcquinx: 444.2049). 364 (II. M- 

. 
HOAc). 293 (17. M-HOAc-91). 252 123. PhCH,CH(NHBz&O]. 

W (24, PhCH;HNHBt). I72 (13). IO3 (100). 91 (2S). Tbh was 

ihticd (map.. IR NbfR, MS) to M antbark sa+ d 10 
kMtywppkdbyPmf.RlhasoaUnivashydAbu&cn. 

‘N. 1. YcCakindek. 1. L C. Wri&. P. W. Bho. S. M. Chrkc 
aall s. A. Hw litmlrlnn Luren m (I96s). 

‘s. W. Fox aul 1. I’. Qoua. lattictbn IO Rot& Clumiriry. 

W&y. New Yor& (1957); H. A. surb. hgw. CArm. Intcmar. 
uit.-l,3JI (1962). 

‘Iy. Goo&mM ud L Lcvirc 1. Am. CM. sue. D6.2918 (1964). 
‘Pa exaapk: H. Muxfddi ti W. R@&i. Ibid si. !k 
(l%Sk Y. Kishi. T. Puhyama, Y. Aruani. I’. Ndauubo. f. 
Goco.SIllaw.H.fmiao.S.SIlliurradH.~.IbidM 
9219 (19721: S. Hauasho. ruraheda Lma? Is49 Il%7I. 

‘L H: Wd& J. Am. C-hi SC. 69. ItB (1947): lbi71. iSO 
wm 

*cf 1. B. !&bus. Cdton-I3 NMR Spatmscopy. p. 130. 
AC&&C Rus. New Yak (1972). 

‘D. Ucuma. K. w sod Y. Hhuaa Chrmisoy Lam 537 
Ml). 

‘R E Cox. K. K. Ckxd lad 1. S. E. Hokrr. 1. Chaa. Sot. 
P&in 1.578 (1976). 

‘A_ Y. Clark. C. D. H&cd IDd L W. Robutson. LJoy& 0. 
I46 (lm). 

“H. 1. Hm it. L Fours aad C. Nicmuta. 1. Am. Ch. Sot. 
74. IO3 (1952). 

“&r&wry o/ w Coapouad~ @Jital by G. Huh. 1. R 
h PO&& rad R Swvens). Eyre & Spoaisroo&. Loo&a 
ww. 

“N. Gmdmaa aad C. B. Cihscr. 1. t& Chm. 35,1954 (1970). 
“D. Got&b, D. K. Bhwhyya, H. W. Andcrsoa and H. E 

carter. 1. B8ctuio& 1. a9 (1948). 
‘E Wxile. urgenic sywhail II. u (1961). 
“Jr. P. Gldcarccia auJ Y. Wpitr. Ckmhry 4 the Amino AC&. 

Vol. 2. p. 916. Wky. New Yak (I%l). 


