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the ~IiDear syflthesis of tetracy(clic dcpyrrolo- 
yohimbii: rempine and tauoesciae stereoisomem~’ it 
has tIeal our aim to prepare structure-isomeric “insIde- 
depyrrolo-yohimbiaes. This task seemed to be all the 
more athctive, as only tbe syntllesis of ‘5nsW 
yohimbane stereoisomers unsubsthted in ring E has so 
far been reported. 

In the unuse of ow earlier studies, the LetonitriIe 1 
has beco prepand, and it has been proved by “C and 
‘HNMR investigations to have a Puns quinohidine 
conformatkm with an axial substituent at c,‘. 

Tobuildupthefourtbriog,ketonitrile1wasreactcdio 
dimethylfomuunide in tbc presence of potassium tat- 
butoxide with pbosphonic acid ester 2, to 8ive the 
geomctricaiisomcrs3and4iogoodyieldTbestructun 
of the geometlical isommwasdeterm&dby’HNMR 
iavc&ations. 

In the (ZJ-isomer 4, formed in about 10% yield, the 
equatorial hydro8en at C!, 8ives rise to a multiplet of 

18 Hz half width at S = 4.72 ppm, owing to the deshield- 
in8 e!Iect of the carbonyl group. When hadhted at 
6 = 1.75pp111, this signal is converted into a dd@et 
(J = 4 Hz), as a consequence of couphg with the proton 
at Lb 

It can be mentioned as a fuftber proof of the sh?ac- 
tures given that, similarly due to the effect of the car- 
bony1 group, the c,,-aromatic proton of caQlpou+ 4 
absorbs at a low? &Id than the’corn’spond@ hymn 
of tbe (E) isomer 3, form+ as tbe maia prodticLlb 
Catalytic bydrogemhn of (E) and Q isomers 3 aDd 4 
gave identical products sb and 6b. Interehgly, while 
the hydroge&on of corn??? ‘3 8ivcs nitrile ester sb as 
L-;inucG~&emI; formed only in 14% yield, . . 

llnsaWMester4yields 
methyl ester 6b as the main product apd in’ smaller 
amountSb(inaratioof65:35). 

The intensive Bohhnn band system6 in the IR spcc- 
traofthesaavatedcompouadsSband(b,aswellastbe 
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‘H NhiR spectrum of compound 9 at S =4.14 (J= 
6.0Hz) indicates that the molecule has a cisquinofii- 
idine conformation. This is supported by the fact that no 
Bo~~unn bands appear in the IR spectrum of the 
molecule. Moreover the C/D lru?ts ring junction in com- 
pound 9 is supported also by the signal system of 6.0 Hz 
half-width, appearing in the S = 1.4 ppm range.’ 

For the preparation of the tetracyctic “inside” depyr- 
Rio-yo~~me stereoisomer, ketoester 70 was reduced 
with sodium borohydride in metbanolic solution, giving a 
single stereoisomer alcohol 8s in 8646 yield. 

By reduction under similar conditions compound 7b 
was converted into alcohol 8b in 9046 yield. 

The sharp OH-bands in the IR spectra of alcohols 80 
and 8b at 3510 cm-‘. and further the multiplets of 6.0 Hz 
half-width appearing in the ‘HNMR spectra at S = 
4.22ppm indicate that in both compouods the &-OH 
group has a &&al position, while the Cr and C 
methoxycarbonyi groups are arranged ~-equatoriaily.‘” 
It should be noted that in both compounds &, 8b C,%-H 
is clearly visible at 6 = 3.26ppm (J = 6.0Hz). and at 
S = 3.22 ppm (J = 5.0 Hz), respectively. 

The ketoester 78, reduced at 0” in methanol with 
sodium borohydride, can be converted into alcohol & in 
a yield of 86%. 

The position of the methoxycarbonyl groups in com- 
pounds 7 and 8, was verified also by the following 
chemical method. Nitrile ester 5b was subjected to 
ZXe&nunn condensation to produce the ketonitrile 7e in 
almost quantitative yield which was then converted by 
reduction with sodium borohydride into nitrile alcohol 8e 
in 94% yield. According to physical investigations com- 
pounds 7c and & exist in the tmns qua con- 
formation. The muhiplet with a coupling constant of 
J=6Hz, appearing at 6=4.16ppm in the ‘HNMR 
spectrum of the nitrile alcohol &, points to the presence 
of equatorial C&CN and axial C+OH groups. 

The nitrile alcohol & boiled in methanol containing 
sulfuric acid is converted into alcohol 80, in 3 h in 30% 
yield, which verifies the position of the methoxycarbonyl 
group in compounds 7a, b and %p, b. 

IR spectra were recorded in KBr with Spectronom zoo0 
s~~pb~ometer. The ‘H NMR spectra were obtained using a 
Varian XL-W-15 Fourier transform iostrumenf chemical shifts 
are reported as ppm (6) dowa6eId from TMS. Mass spectra (MS) 
were recorded with an AEI MS 902 instrument (70 eV, ion source 
temp. 1W. diiect insertion). Tbe source of tbe reaction was 
&eked by qualiitive TLC for which DC-Alufolien Kir~~lgcl 
60 F 254 &caxenc: MeOH. 14: 3). For the mmntitative senaration 
Kiese&el PF- layer~lS& @enze&: M&Ii, 14:3 witb 
CH2Ch) indicative absortnmts were used. Tbe reactions were 
carried out u&r argoo; Mps. were uncorrected. 

(E and Z~Etkyl-9,lCrdim~hoxy-1~_(2-cy~~~hyl~f 3,4,6.7, 
llba-h~ah~-2H-barzo[a~q~f~-2-yli 3 and 4 

‘lRe keto-nitrile t(3.8g, 12.Ommol) in DMF (24mi) was added 
into a mixture of r-BuOK (2.gg.25.Ommol) and 2 (5.6g. 25.Ommol) 
in DMF (11 ml). After 2 days at room temp. the reaction mixture 
was poured into ice water (t50 ml) and extracted with ether. The 
solvent was evaporated and tbe residue after recrystallisation 
(MeDH) gave 3 (2.2~. 48.4%). m.n. 128-129” IMcOHI: 
GHmN@, W,J) Cal<: C, 68.72; H, ;.M; N. 7.29. &ad: d; 
68.62; H, 7.31; N, 7.29%; IR (KBr) 2&4@-2750 fBol&&s ab_ 
sorption~ 2240 (CN), 1720 (CDDEt), 1645 (Cpc) 162Ocm-’ 
&omatic); ‘H NMR (c&) 6.72,6.18 (ZH, 5, aromatic). 6.02 (1H. 
s. -CH=). 4.12 (2H, q. J = 7 Hz, COOC&CH,) 3.74.3.52 (6H, s, 

OCH3, 3.29 (1H. m. J = 6 Hz, &,-H), I.06 13H. t. CDWHt 
CK& MS (m/e): 384 04). 383 (17), 369 (0,s). 355 (2.1),344 (100~, 
339 (121, 330 (3,8), 311 (7.21, 297 (1.6). 270 (2, S), 205 (1’0, 203 
(IO), 192 (21). 191 (13). 190 (151, 176 (6.7), 153 (6), 125 (21). The 
metbandic mother liquor was separ&d by c~~pby. 
R&? > Rrj Total yield of j: 2.4 g (52.846) 4 1.27g (28.0%) m-p. 
116-W (MeOH); (&H&O, (384.5) Cslc.: C. 68.n; H, 7.u; 
N,7.29.Found:C,68.70;H,7.80;N,7.3096);IR(KBr)284d2720 
(Bohlmann’s absorption), 2240 (CN), 1705 (COOEt), 1640 (C=C), 
162Ocm-’ (~~~): ‘H NMR (C&l 6.94.6.48 (2H, S. aroma- 
tic). 5.78(lH.d, J=tHz,=CH-)4.72flH, m,J= lt?Hz,C,-eqH), 
4.10 (2H. Q. J = 7 Hz. CWWCH3. 3.66. 3.52 (6H, s. OCH,) - 
3.24 (IH, m, J=6Hz, Cllb-H), l.C&(3H, 1, CtiH&); hii 
(t&f: 384 081. 383 1191.369 10.7). 355 (2.2). 344 11001339 (I 11. . . . ._ 
330 (4.0, jll.~6,4),.~(i,~, 270 (2,l), a05 (l4),.rn~~g,4),.l~ 
(151, 191 (8.91. 190 (14). 176 (4,7), 153 (3.8). 125 (13). 

E~hyl-9,IWmethoxy-l~_(2-cyanoethyl~l, 3. 4, 6, 7, 1 lba- 
hexahydtu-2H-benxo[a~q&offzfn-Q@~yl acefate 5b and Ethyl- 
9,lo-~~~~xy-l~_r2-c~a~h~l,- 3. 4, 6, 7. 1 lbo-kex@dtv- 
ZH-bcnwiafqaWJxiu~2&yi aceto& 6b. (A) Unsaturated nitril- 
ester 3 (2.5 g. 6.5 mm& inMdlH (20 ml) &is hydrogenated in 
presence of Pd-C catalyst (l.Og). After removing the cataly$t tbe 
MeOH was distilled off and tbc residue was recrystpuised from 
MeOH to give W (1.9g). Tbe mother liiuor yieMed sb (0.12 g) 
and 6b (0.289) by cbromatograpby R,Sb > R,6b. 5b 2.028 
(80.4%); m.p. 135-W (MeOH); &H&O, (386.5); Cak.: C, 
68.37; H, 7.82; N, 7.25. Found: C, 68.22; H, 7.80; N, 7.24%); IR 
(KBr) -2750 (Bohlmmm’s absorption) 2240 (C=N) 1725 
WDC2HJ), WEem-’ @romatic); ‘H NMR (C& 6.76, 6.43 
(2H, s, aromatic H), 4.10 (W, q. J=7Hz. C-H,), 3.72, 
3.50 (6H, S, OCH,), 3.20 (IH, m. J = 5 Hz, t&-H). 1.08 (3H, t, 
COOCH&&); MS (m/r): UK, (341,385 (18), 372 (0,8),371 (0,9), 
357 (1,7). 346 (100). 344 (6,7), 341 (11). 332 (2.9). 299 (53). 218 
04). 205 (131,191 (IS), 190(9.4), 176(5,8). 6bO.28g(ll.l%) m.p. 
93-94’; (MeOH); (C&H&&O, (386.5) WC.: C, 68.37; H, 7.82; N, 
7.25. Found: C, 66.40: H. 7.81: N. 7.26%); IR (KBr) 2856-2750 
(Bohbnann’s-absorption) 2240 (CN), 1730 (COOC,H,) 1610cm-’ 
(aromatic); ‘H NMR (Cm: 6.80.6.48 (ZH, s, aromatic H), 4.14 
(W, q. J = 7 Hr. COOCH&H,), 3.80. 3.52 (6H. s. OCH& 3.41 
(Hi, m. J = 5 Hz, C,,,-m 1.1 (3H, t, CDDCH&&). MS (m/r): 
386 WOO), 385 (19). 372 (0.5). 371 (0,8), 357 (2,6), 346 (MO), 344 
(1,4), 341 (121,332 (I, 4), 299 (541,218 (36). 2Q5 (14). 191 (II), 190 
(8.21, 176 (5.8). 

(B) Tbe unsaturated nit&ester 4 (9Omg. 023mmol) in 
methanol (IO ml) was hydrogenated in presence of PdC (50 m,g) 
catalyst and yielded sb (23.6 mg, 26.2%) and 6b (49.6 mg, 55.1%). 

Methyl - 9,lO - dimethoxy - 2s - (meihoxycarbonyl - methyl) - 
I, 3,4,6,7, llba - hexa&& - 2H - bcnw[a]quino/iti -(l/J) - y/ 
pmpio#latt Sa and methyl - 9.10 - dimethxy - 2a - (methoxy- 
ctiyl - rn&~& - 1, 3. 4, 6, 7, 1 lba - hexahydm - 2H - 
benw[a]quino&ia - yl prop&ate Ss. (A) In a mixture of 
cont. H&W, (2.19ml) aod MeOH (6.14ml) nitrile-ester R, was 
nfluxed for 5 b. Tbc reaction mixture was poured into ice water 
(50 ml) alkalixed (pH = 9) with 10% NaOH and extracted with 
ether. Tbe etheral soln was dried over MgSO,, f&e& and 
evaporated. The residue after recristallisation from MeOH gave 
SI Wg, 71.5%) m.p. 105-W’; (MeOH); (CPH,,N06 (405.5) 
WC.: C, 65.16; H, 7.71; N. 3.45. Found: C. 65.02; H, 7.75: N, 
3.27%); IR (KBr) 28W-2750 (Bohlmann’s absorption), 1732, I722 
WOCHd 1610cm-’ Womatic); ‘HNMR KIXW 6.67, 6.57 
GH, s. aromatic H) 3.84. 3.71, 3.54 (12H, s. COOCH,. 0CHd 
3.29 UH. m, J = 5 Hz, G-H); MS (de): 405 (331,404 (24), 390 
(2.0). 374 (l3h 372 (3,3), 346 (2,Sh 332 W), 330 (3.6). 318 (2,2), 
299 (5,2),218 (46). 205 (2% 191 (22). 190 (9.8), 176 (77.1). 

(B) The nitrite-ester 6b (O.lZg, 0.31 mmol) with the above 
method gave 6 (0.101 g, t?&4%) oil. (CnN,,N06 (405.5) WC.: C, 
65.16; H. 7.71; N, 3.45. Found: C, 65.21; H, 7.71: N, 3.32%); IR 
Wjol) 2850-2750 0Wmann’s absorption) 1735 (COOCH,) 
1610 cm-’ Womatic); ‘H NMR (CDCI,) 6.58.656 (ZH, s. aroma- 
tic H) 3.84. 3.71, 3.58 (l2H, s, COOCH3, OCH,) 3.44 (lH, m, 
J = 5 Hz, t&,-H): MS (nrle); 405 (42). 404 (29). 390 (2.2). 374 
(161, 346 (2.3),332 (lOO), 318 (2.2). 244 (2.3). 218 (40). 205 (17). 
191 (18). 190 (6.31, 176 (4,4). 
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