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Abstract-Aidehyde 12 which is a key precursor of the Eburnane alkaloid vincamine 1 has been prepared 
in two ways. The first one involves a photochemical rearrangement of a Spiro oxaziridine intermediate 
and the second is based on an imino Diels-Alder reaction followed by a stereo and regioselective 
atkylation. 

The noteworthy pharmacological properties of 
several compounds of the Eburnane type alkaloids 
and especially of vincamine 1’ account for important 
work oriented towards their total synthesis.2” 

We have tested two new routes to vincamine and 
its analogues. The first one involves the photolysis of 
oxaziridines, following a scheme which can be ap- 
plied to an asymmetric synthesis. The second one 
involves imino Diels-Alder reactions followed by a 
regio and stereoselective alkylation. 

The general Scheme I was retained for the syn- 
thesis of several precursors of vincamine 1. This 
scheme can be extended to an enantioselective syn- 
thesis if the chirahty required for C 20 of Eburnane 
compounds is introduced in the starting cy- 
clopentanones 2a or tb. 

The target molecules are either the aldehyde 12, 
intermediate in the synthesis of vincamine 1 by 
Oppolzcr er ~1.“’ (which can be obtained L;iu the ester 
8a and the chloro derivative 8b’“) or compound 8cQ*’ 
which can lead to 1 by a process improved according 
to an industrial patent.* 

The disubstituted cyclopentanone 2a was prepared 
as described’ and led by a classical sequence to the 
cyclopentanonc 2b. On the other hand, the decar- 
boxylation of the acid obtained from 2a followed by 
the Michael addition of methyl acrylate afforded 2e.* 
The preparation of imines 3 from the 2,2’- 
disubstituted cyclopentanones 2 was complicated by 
the presence of the nucleophilic indole ring. Several 
methods using Lewis acid catalysts, such as TiQ9 or 
dibutyl tin dichloride,“’ which are known to be 
efficient in the case of hindered ketones, were useless 
for the preparation of imines 3. Best results were 
obtained by heating at 40 in toluene for three days 
tryptamine and ketones 2 in the presence of 4A 
molecular sieve. The resulting unstable imines 3 were 
directly oxidized rapidly at @’ with MCPBA. The 
imine 3a led to two diastereoisomeric oxaziridines 4a, 
and 4a, (ratio I,%) but compounds 3q and 3c appar- 
ently afforded only one diastereoisomeric oxaziridine 
4b and 4e respectively. 

*To simplify. the numbenng according to Le Men and 
Taylor” has been introduced for compounds 4 and the 
followers. 

The photochemical rearrangement of spiro- 
oxaziridines has been studied especially by Lattes Ed 
al.” who showed that N-substituted spiro- 
oxaziridines obtained from unsymmetrical cy- 
clanones as A, irradiated in aprotic medium, rear- 
range with good yields to lactams B bearing the 
substituent in the I position to the CO group. 

The regioselectivity can be explained by steric 
considerations: the C-C bond which is broken during 
the photochemical process is antiparallel to the N 
lone pair of electrons.“h 

The oxaziridines 4 were irradiated with a medium 
pressure lamp (100 W) at room temperature without 
oxygen (the solutions were degassed by argon for 
30min before ir~diations). A comparative study 
with several solvents (dioxane, benzene, acetonitrile) 
showed that the best results were obtained in anhy- 
drous acetonitrile with high dilutions. As expected, 
the diastereoisomeric compounds 4a, and 4aI 
afforded by irradiation the same rearranged product 
Sa (55% yield). The lactam 5b was obtained in the 
same way from the compound 4b but starting from 
the oxaziridine 4c, the formation of a small quantity 
of the isomer 6 was observed in addition to the 
lactam 6% (Scheme 2). Compared with the results of 
Lattes” the irradiation times were shorter and the 
lower yields could be explained by the absorption of 
the indolic chromophore or by the photosensitivity of 
the resulting lactams 5. 

The Bischler-Napieralski cyclization of the lactam 
5a (POCI,, CH,CN) led to the immonium salt 7a 
reduction of which by means of sodium borohydride 
at - 70’ afforded the two isomers 8a (cis) and 9 
(!rans) in the ratio l/1.5. According to the work of 
Wenkertr2 the ratio of the isomers ci.~~frffn.~ was raised 
to 7/l by reduction of the immonium salt 7a with H, 
(Pd/C). The relative configurations at centers 20 and 
2 It were assigned after reduction of these esters with 
LiAlH, into the alcohols 10 and 11. previously 
obtained by Oppolzer” (Scheme 3). 

The reduction of the ester 8a (~9s) by Dibal was not 
easy to control and led in toluene at - 78’, not only 
to the aldehyde 12 but also to the alcohol 10. 

The Swern oxidation (oxalyl chloride-DMSO)” 
was used in order to transform this primary alcohol 
into aldehyde 12, a precursor of vincamine 1.j” The 
only isolated product (80%) exhibited a UV spectrum 
of an indolenine chromophore. Structure 14 was 
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attributed to this compound which was identical with epimeric alcohol 11 led according to Danieli” directly 
the product obtained by treatment of aldehyde 12 to the epimeric aldehyde 13 (83%) without formation 
with N-chlorobenzotriazole. This was confirmed by of the corresponding 7chloro indolenine. 
the formation of the aldehyde 12 in the reaction of 14 However the desired aldehyde 12 can be prepared 
with sodium iodide in acetic acidI (Scheme 3). It is more efficiently by oxidation of the primary alcohol 
noteworthy that Swern oxidation applied to the 10 with the sulfur trioxide-pyridine complex, in the 
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presence of triethylamine in DMSO (80% yield). 
Similarly the alcohol fruns 11 can be oxidized to the 
aldehyde wans 13 (50%) which can be equilibrated 
into the aldehyde cis 12 (Scheme 3) according to the 
method of Oppolzer.3D 

II. Imino Die&Alder reactions 
We have shown recently in the total synthesis of 

16 
- 

Meo,c 

vindorosine 15” that the hetero Diels-Alder 
reaction’” between 9-methyl-4,9 dihydro-3H-pyrido 
[3, 4-b] indole 16 and methyl pentadienoate 17 led to 
a mixture of three isomers (18, 19 and 20). The 
alkylation of this mixture (LDA, THF-HMPA, EtI) 
afforded a single diastereoisomer 21 in which the 
relative configurations of C& and Cz, are as in the 
Eburnane alkaloids (Scheme 4). 

- 

Scheme 4. 
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Scheme 5. 

This result led us to undertake by this method a 
synthesis of alkaloids of this group and especially of’ 
vincamine 1. 

The first experiment of a Diels-Alder reaction with 
4,9 dihydro-3H pyrido [3, 4-b] indole 22 and methyl 
pentadienoate 17 followed by alkylation employing 
the conditions used for the N-Me derivative 16 did 
not give the expected result. With l-cyan&l,3 buta- 
diene 23 as diene, the Diels-Alder reaction led to the 
three isomers 24, 25 and 26 (in approximate ratios of 
l/l/3). Alkylation of this mixture was stereoselective 
and afforded the diastereoisomer 27 (80% yield). The 
trans relative configurations of the hydrogen at C2, 
and the Et chain at CIO in 27 was established through 
its hydrogenation (PtO,) into the previously de- 
scribed dihydro derivative 28,(’ followed by a reduc- 
tion with DIBAL, thus affording the [runs aldehyde 
13, which can lead to the cisisomer 12 (Scheme 5).‘” 
There is a striking difference in stereoselectivity dur- 
ing the alkylation step between the N,-Me com- 
pounds (18,19,20) and the unsubstituted compounds 
2&26; this could be due in part, in the case of the 
latter compounds, to the lack of steric interaction 
which can be observed between the N,-Me and the 
intermediate enolate ester in compounds 18-20. 

Starting from imine 29, a Diels-Alder reaction with 
I-cyano-I ,3-butadiene 23, afforded in good yield 
(86%) principally two diastereoisomers 30 and 31. 
The alkylation of the mixture of these compounds led 
to the cis diastereoisomer 32 (55% yield). The latter 
was hydrogenated (Pd/C) and the N of the indole 
nucleus was deprotected quantitatively by means of 
sodium in ammonia, affording the cis compound 34.” 
The cyano group of this derivative was partially 
reduced with DIBAL to the known cis aldehyde 12, 
a precursor of vincamine 1 (Scheme 6). 

Although some yields have to be increased, these 
preliminary studies show that the photochemical 
rearrangement of Spiro-oxaziridines and the imino 
Diels-Alder reaction, followed by a regio and stereo- 
selective alkylation, lead to indoloquinolizidines, 
which are direct precursors of Eburnane alkaloids. 

EXPERIMENTAL 

IR spectra (vcm - ‘, CHCI,) were recorded on a 
Pcrkin-Elmer 257; UV spectra (EtOH, I,,_,., nm) on a 
Bausch and Lomb Spectr&ic SOS or a Jol&Yvon Duo- 
sDac 203 ‘H NMR snectra were obtained (CDCI,. Me,Si. 
i = 0 ppm) on a V&an T 601 EM 360, ‘Bruk& WP-80 
spectrometer or on an IEF 400 prototype;” coupling 
constants, J, are given in hertz; s, d, t, dd, and m indicate 
singlet, doublet, triplet, doublet of doublets, and multiplet, 
respectively. Mass spectra were measured on an MS 50. 
Preparative TLC was performed with Kieselgel HF 254 
(Merck). 

Cyclopentonone Zn-1-ethyl-2-oxocyclopentane carhoxylic 
acid methyl ester 

This was prepared following the method described in 
73% yield. BP,: 81”. IR: 1750. 1720. ‘H NMR (6OMHz): 
3.70 (s, 3H, CO&H,); 2.7-1.5 (m, 8H, 4CH,); 0.90 (1, 3H, 

CH,). 

Cyclopentanone 2&2-ethyl-2-(2 retrahydro ZH-pyranyl- 
oxymethyl) cyclopenranone 

(a) Protection of the c&bony1 group-spire (1’,3’ 
dioxolune-2,2’) cyclopenrane-I-carboxylic acid methyl ester. 
Ethylene glycol(O.5 ml, 9 mmol) and p-toluenesulfonic acid 
(3 mg) were added to a soln of 2s (500 mg, 2.9 mmol) in 
benzene (50 ml). The mixture was heated at 120” for I9 hr 
with eiimmation of the water. After neutralization, extrac- 
tion with CHCI, and usual work up, the corresponding 
ethylene ketal was obtained with 92% yield: IR: 1720. ‘H 
NMR (60 MHz): 3.8 (m, 4H, O-CH,CH,#); 3.60 (s, 3H, 
CO+ZH,); 2.4-1.4 (m, 8H); 0.75 (t. 3H, CH,). 

29:Rz CHxPtl 

Scheme 6. 
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Esters 8a (cis) and 9 (trans) 
POCI, (7.5 ml, 8 I mmol) was added to a stirred soln of 5~ 

(1.73 g, 5.2 mmol) in dry MeCN (85 ml) and the mixture 
was heated under retlux for 18 hr. After evaporation of the 
solvent and the reagent, the residue was dissolved in MeOH 
(30 ml) and reduced by excess of NaBH, at - 70”. The 
medium was poured into brine and extracted with CH,Cl,. 
A standard work up and flash chromatography (SiO,, 
hexane, AcOEt) afforded 8n (541 mg, 33%) and 9 (807 mg, 

49%). 
Ester 8n. IR: 3400, 1720. UV: 228,277,286,293. MS m/z: 

312 (M+ ), 297, 253, 197, 170, 169. ‘H NMR (4OOMHz): 
7.85 (s, IH, N,-H); 7.49 (d, IH); 7.34 (d, IH); 7.17 (dd, 1H); 
7.12 (dd, IH): aromatic; 3.72 (s, 3H, CO&H,); 0.90 (t. 3H, 
J = 7, C,,-H). 

Ester 9. IR: 3400, 1710. UV: 227, 276,284,293. MS m/z: 
312 (M’ ), 296, 280, 252, 196, 170. ‘H NMR (400MHz): 
8.46 (s, IH, N.-H); 7.47 (d, IH); 7.28 (d, IH); 7.13 (dd, IH); 
7.07 (dd, IH): aromatic; 3.86 (s, 3H, CO&H,); 0.70 (1. 3H, 
J = 7, C,,-H). m.p. 148-150” (AcOEt-Et,O). 

Alcohol 10 
A soln of Ba (200 mg, 0.64 mmol) in dry THF (2 ml) was 

added slowly under argon to a soln of LiAIH, (73 mg, 
1.92 mmol) in THF (4 ml) and the medium was heated 
under ret&x for 15 min. After usual work up, 10 previously 
describedrb was isolated in quantitative yield. 

Alcohol 11 
The ester 9 was reduced with LiAIH, as described and 11”’ 

was isolated with 100% yield, m.p. 236” (MeOH) lit.‘? 222” 
(MeOH). 

Chloroindolenine 14 
(a) DMSO (0. I ml, I .6 mmol) was added under argon at 

- 60” to a soln of oxalyl chloride (0.07 ml, 0.8 mmol) in dry 
CH,Cl, (I ml). After 5 min. a soln of10 (9 mg, 0.032 mmol) 
in CHzCI, was added and the mixture was stirred for 45 min 
at - 60 to - 40”. An excess of Et,N was added before 
extraction with CHzCl,. A standard workup afforded 14 
(80%): IR: 1710. UV: 227. 252. 264.280. 289. EtOH + H +: 
248,“283. MS m/z: 281, 252, 251, 238, 223, 197, 196, 187, 
170. ‘H NMR (400 MHz): 10.26 (s, IH, CHO); 7.57 (d, IH); 
7.46 (d, 1H); 7.39 (dd, IH); 7.28 (dd, IH): aromatic; 3.71 (s, 
IH. C,,-H); 0.88 (t. 3H, J = 7.5, C,,-H). 

(b) N-Chlorobenzotriazol (2 I .6 mg, 0. I4 mmole) was ad- 
ded under argon at 0” to a soln of 12 (33.8 mg, 0.12 mmol) 
in CH,Cl, (0.35 ml). After 15 mitt, the solvent was evapo- 
rated under vacuum at 0” and 14 (29 mg, 79%) was isolated 
by preparative TLC (AcOEt:Pentane, 2:8). IR, UV, MS, 
‘H NMR (400 MHz) spectra were identical to those of the 
compound described above. 

Aldehyde 12 
(a) From the chloroindolenine 14. Nal(7 mg, 0.047 mmol) 

was added to a soln of 14 (5 mg, 0.016 mmol) in AcOH 
(0.5 ml) under argon. After stirring 2 hr at room temp. the 
medium was neutralized (NaHCO,-H,O) and extracted with 
CHzCI,. Purification of the residue by TLC (AcOEt : hexane, 
3:7) gave the known 12.’ 

(b) From the alcohol 10. A soln of the complex 
SO,-pyridine (83 mg, 0.52 mmol) in dry DMSO (0.5 ml) was 
added under argon at room temp to a soln of 10 (50 mg, 
0. IX mmol) in DMSO (I ml) and Et,N (1 ml, 7 mmol). The 
mixture was stirred at room temp for I hr before extraction 
with CHzCI,. After usual work up and preparative TLC 
(A&Et: hexane, 4:6), aldehydes 12 (40 mg, 80%) and 13 
(2 mg, 4%) were obtained. 

Aldehyde 13 from the alcohol 11 
A soln of 11 (110 mg, 0.39 mmol) in dry DMSO (3 ml) 

and Et,N (3 ml) was added to a soln of the complex 
SO,-pyridine (I 83 mg, I. I5 mmol) in dry DMSO (I ml). The 
mixture was heated under stirring at 60” for 12 hr. After 

extraction with CH,CI, and usual workup, aldehydes 13 
(54 mg, 50%) and 12 (IO mg, 9%) were isolated by prepara- 
tive TLC. 

trdns-hrilrile 27 
(a) Diels-Aldsr between 22*O and 23 (compounds 24, 25 

and 26): I-Cvano-1.3-butadiene (1.121~. 0.014mol) and hv- 
droquinone {SO mgj were added‘ under argon to ‘a stirred 
suspension of 22 (2.0 g, 0.0 I8 mol) in chlorobenzene (I 0 ml). 
The mixture was heated at 120” for 2 hr. After filtration, 
washing with CH,Cl, and evaporation, the residue (3.Og) 
was purified by chromatography (SiO,, AcOEt). The isom- 
ers 24 (0.434 g), 25 (0.324 g) and 26 (I. 184 g) were obtained 
in ratios of 1.3/l/3.6. 

Compound 24. 1R: 3350 N-H, 2240, 1650. UV: 285, 292; 
EtOH + H+: 275, 283, 292. MS m/z: 249 (M+ ), 170, 169. 
‘H NMR (4OOMHz): 8.47 (s, IH, N-H); 7.50 (d, IH, 
J = 8.4) and 7.37 (d, IH, J = 8.4), C,-H and C,,-H; 7.19 (dd, 
IH, J = J’ = 8.4) and 7.1 I (dd, IH, J = J’ = 8.4): C,,-H and 
C,,-H; 6.02 (m, IH) and 5.71 (dq, IH, J,,,,, = IO, C,,-H and 
C,,-H); 3.83 (br d, IH, C,,-H). 

Compound 25. IR: 3370.2240. UV: 282,292. MS m/z: 249 
(M+ ), 170, 169. ‘H NMR (400 MHz): 7.98 (s, IH, N-H); 
7.49 (d, IH, J =8.4) and 7.25 (d, IH, J=8.4): G-H and 
C,,-H; 7.167.06(m, 2H, C,,-H and C,,-H); 6.0(m, IH) and 
5.66 (m, IH; C,,-H and C,,-H); 3.61 (br.s, IH, r&-H). 

Compound26 IR: 3350,220il. UV: 285,292. MS m/z: 249 
(M+ ), 248. ‘H NMR (400 MHz): 8.48 (s, IH, N-H); 7.50 (d, 
IH, J = 8) and 7.35 (d, IH, J = 8) CP-H and C,,-H; 7.16(dd, 
IH, J = 8) and 7.09 (dd, IH, J = 8): C,,-H and C,,-H; 6.82 
(m, IH, C,,-H); 4.69 (d, IH, J - I5 C,,-H). 15.21 - 3 

(b) Alkylation of Ihe mixture of compoun& 24, 25 and 26. 
BuLi (1.6 M in hexane, 6.85 ml, I I mmol) was added under 
argon at - 50” to a stirred soln of diisopropylamine 
(1.75 ml. 12.4 mmol) in dry THF (IO ml). After 5 min at 
-50’: and IO min at -30”. the medium was coolded at 
- 78” before the addition of HMPA (1.85 ml, 1 I mmol) and 
the mixture was stirred at this temp for 1 hr. A soln of the 
isomers 24, 25, Xi (0.762 g, 3 mmol) in THF (65 ml) was 
added slowly and the soln was stirred 5 min at - 70” and 
IO min at 0” before the addition of Et1 (1.04 ml, I3 mmol). 
After Smin of reaction, addition of brine and extraction 
with ether, 27 (0.67 g, 80%) was separated by filtration on 
SiO, (AcOEt : hexane, I: I): IR: 3400, 285&2750, 2220. UV: 
225, 280, 290. MS m/z: 277 (M- ), 170, 169. ‘H NMR 
(80 MHz): 8.4 (br.s, IH, N,-H); 7.48697 (4H, aromatic); 
5.82 (2H, C,,-H and C,,-H): 4.05 (s, IH, C,,-H); I.00 (t. 3H, 
J ,s.,s = 7, C,s-H). 

Compound 28. Compound 27 (21 mg, 0.18 mmol) in 
EtOH (10 ml) was hydrogenated at atmosheric pressure with 
PtO, as catalyst affording quantitatively the known tram 
cyano derivative 2g6 

Akfehyde 13 from cyano compound 28 
A soln of Dibal(20% in toluene, 0.152 ml, 0. I9 mmol) was 

added to a stirred soln of 28 (55 mg, 0. I9 mmol) in dry 
toluene (2ml) under argon at - 70”. The medium was 
hydrolyzed at - 70” with aqueous MeOH (20%. 3 ml) and 
HCI aq (20%, 3 ml), alkalinized with Na,CO, aq and 
extracted with ether. The aldehyde 13’ (30 mg) was isolated 
after usual workup. 

9-Benzyl-4,9-dihydro-3H-pyrido [3,Cb]indole 29 
A soln of 2220 (I.82 a. II.66 mmol) in DMF (30 ml) was 

added slowly under argon to a suspension of NaH (0:76 g, 
55% in oil, 17.4 mmol) in DMF (15 ml) at - 16”. The 
mixture was stirred for 30 min at - IO” and cooled at - 70” 
before the addition of a soln of benzyl bromide (364g. 
21.3 mmol) in DMF (2 ml). After 45 min the medium was 
acidified (HCI 0.1 N) and extracted with ether. The aqueous 
layer was made alkaline (Na,CO,/H,O) and extracted with 
CH,Cl,. The residue (2.3 g) isolated after usual workup was 
filtered through SiO, (hexane: AcOEt : MeOH : NH,OH. 
6.5:3:3:0&l) giving 29 (l.44g. 50%)t2’D2? m.p. 138-139’; 
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lit. 138”21”. ‘H NMR (60 MHz): 8.36 (brs, IH, C-H); 
7.6-7.0 (9H, aromatic); 5.3 (2H, CH,-Ph). 

Preparurion of compound 32 
(a) Diels-Alder reaction with 29 and 23: compounds 30 

and 31: 
Compound 23 (0.567 g. 7.1 mmol) stabilized with hydro- 

quinone, was added to. a stirred soln of 29 (1.655 g, 
6.36 mmol) in chlorobenzene (IS ml). The medium was 
heated at 120“ for 22 hr. After evaporation of the solvent, 
the residue (2.3 g) was purified by chromatography (SiO,, 
AcOEt : hexane, 6: 4). The diastereoisomers 30 (I .626 g) and 
31 (0.232 g) were isolated in 86% total yield. -’ 

Compound 30. IR: 2230. UV: 286. EtOH + H + : 270. MS 
m/r: 339 (M- ), 260, 91. ‘H NMR (6OMHz): 7.5-6.7 (m, 
9H, aromatic); 5.8 (m. IH) and 5.4 (m, IH, C,,-H and 
C,,-H): 5.06 (s, 2H, CH,-Ph). 

Compound 31. IR: 2200. UV: 286. EtOH + H + : 270. MS 
m/z: 339 (M + ), 91. ‘H NMR (6OMHz): 7.s6.6 (9H, 
aromatic); 6.7 (m, IH, C,,-H); 5.5 (s, 2H, CH,Ph); 4.6 (m, 
IH. C,,-H). 

(b) Alkylution of the compoundr 30 and 31. The alkylation 
was performed as described for the preparation of 27. After 
extraction with ether, the major compound 32 (I .03 g, 55%) 
was separated by filtration through SiO, (hexane:AcGEt, 
I: I). IR: 2200,73&700. UV: 287. MS m/z: 367 (M+ ,260,9l 
‘H NMR (60 MHz): 7.66.6 (PH. aromatic); 5.8 (2H, C,,-H 
and C,,-H); 5.0 (s. 2H, CH,Ph); 3.80 (s. IH, C,,-H); I.00 (t, 
3H. J,, ,,, = 7, C,,-H). 

Compound 33. The compound 32 (30 mg, 0.08 mmol) in 
EtOH (3 ml) was hydrogenated at atmospheric pressure, in 
presence of PdjC (6 mg) as catalyst. The dihydro derivative 
33 was obtained in quantitative yield. IR: 2200, 73&700. 
MS m/z: 369 (M+ ), 368, 287,26d, 91. ‘H NMR (80 MHz): 
7.56.57 (9H aromatic): 5.15 Is. 2H. CH,Ph): 
C,-H); 0195 (I. 3H, J,&= 7, ‘C,,-Hj. - ” 

3.60 (s. 
’ 

IH. 
’ 

Compound 34. A soln of 33 (60 mg, 0.16mmol) in THF 
(2 ml) was added to a soln of Na (8 mg, 0.33 mmol) in 
ammonia (80 ml). The mixture was stirred for 2 hr before 
the addition of MeOH (2 ml). H,O (20 ml) was added after 
the evaporation of NH, and the product was extracted with 
ether. The 34 previously described6 was isolated in 93”/, vield 
after usual work up,- m.p.: 238” (CH,CI,-PhCH,): -Lit.: 
231-3” (MeOH16 

AIdehide 12from 34. A soln of Dibal (20% in toluene, 
0.103 ml, 0.15 mmol) was added under argon to a stirred 
soln of the 34 (44 mg, 0. I58 mmol) in dry CH,CI, (4 ml) at 
- 70”. The mixture was stirred 4 hr at - 70”. hvdrolvzed 
with an aqueous soln of MeGH then with HCI-aq (20%. 
3 ml) alkalinized with Na,CO,/H,O and extracted with 
ether. The residue obtained in the u&al way was purified by 
preparative TLC (AcGEt : hexane, I : I) affording 12 (7 mg, 
16’;/,) and the starting 34. 
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