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Abdnct-Propclhfbe dcriv~tiveshavhg d8crcatsymmctryhave becnpqwcdandtbcir NMRspcctnnw.ad. 

In a recent investigation of his-DkMider adducts which We were interested in gauging via NMR spectroscopy, 
may formally be considered as derived from the (4.4.1) the degree of discernment by various protons in the 
propclhttetraene system the symmetry of the bis-adducts above compounds of their reiativeiy more remote en- 
using I,bmctbano [lo] annukne and 2 moks of either vironments. Tbe data is tab&ted in the experimentai 
+methyl 3a or +phenyi-l2.4triaxoiine-3$dione 3h section and it may be seen that although, for exampk, 
couid be directly deduced by observi- the singkt nature compounds of type 7 aii exhibit an AB quartet for the 
of the cyciopropyl protons in each of these adducts C&0 protons, thus distinguishittg between a proximate 
(la, b).’ However, the fact that the monoadduct 21 with doubk bond and a heterocyciic ring. in it one finds only 
the Cphenyl-dknophik gives the same product, le. as is a singk triplet for the vinyiic protons and a sin& tripkt 
obtained by treating the mono&duct 2h with the 4- for the CIjN protons aitbough there is a difference 
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methyldknophik, proves that lc has the same 
con&ration as la and lb.’ The heterocyciic (4.4.31 
propeikteuaenes 4 and 5. however. kad to products 
havig different co@uration. Compound 4 gives mainly 
a bis-adduct 6 of Ch symmetry (the same symmetry as 
la, b, ahit of d&rent co-n) accompanied by a 
minor isomer of C, ~ymmetry.~ The ether 5 gives cx- 
ciusively the his-adduct 7 of C. symmetry.’ In the latter 
case. it matters, of course, whether one reacts the mono- 
adduct Ir with 3b or I) with k; chamicaiiy Merent 
di-adducts 7c and Id. respctively, arc obtained. 
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between the N-Me and N-Ph environment of two 
potential tripkts, in each case. 

We prepared the diaxa [4.3.3] propeiianc l@ and the 
dioxa analog 11, and dithia [4.3.3] propeiiane 12 of t&. 
symmetry, in order to observe similar details in the 
latter’s NMR spectrum as compared to the oxa-thia 
[4.3.3] prop&irk l3 and its corresponding suifone 14 
(aiso of C. symmetry). But in addition we wanted to 6nd 
whether or not 13 and 14 direct the entry of the dkno- 
phik in the identical way or in the opposite way. Since 
l5, the adduct of l3. was oxidized to 16. the adduct of 14. 

6a: R-R’=Me 7a: R-R’-Me k: R=Me Da: R-Me 
b: R=R’=Ph b: R-R’=Ph b: R=Ph b: R-Ph 
c: R-Ma. R’=Ph c: R-Me. R’=Ph 

d: R==Ph, R’=Ma 
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it is ckar that in both cases the diinophii enters from 
the same direction but we do not know whether this is 
Jyn- of anti- to the oxygen-containing ring. 

m \ 0 4 

In Ii 

We have reported the relative directing intluence of 
sulfide, sulfoxide and sulfone rings on Dkls-Alder reac- 
tions of other dknk and tetraenk propelianes~ In due 
cause we shall have results of X-ray StructuA in- 
vestigations of a number of these and additional 
compounds so that we shall be abk to gauge the cor- 
rectness in prediition of con@ration by means of NMR 
v=~OPY. 

-AL 

NMR data measured on a T-60 Varian spectrometer is t&u- 
la&d. 

Dds-Alder reaclionr Tk dienic component 4 or 5 was 
bated with one cquivaknt of diinophii 1 or Jb in CH&. 
Reaction was instantaneous. When the mono-adduct thus 
obtPinedwsstreatedwithkor3)orwbcn4or5w~trrrted 
with 2 cquivaknts of 5a or 3) in CIi& the bieadduct was 
obta&L The workup involved removal of solvent, tritmation 
with herune (to remove 4 OT 5) and crystaUization. 

Compound 5a m.p. 2Q8-209’ (hcxanc). (Found: M.W. 285. 
C,,H,,N& requires: 285.29). IR (CHCI,): 1765. 1750, 1450. 
MlNIcm-‘. MS M’, 285 (3); 165 (100): 119 (63). 

Compound 7r m.p. 257-m (benzene). (Found: M.W. 
398.1351. C,,H,,NhOr requires: 398.1338). IR (CHCI,): InO. 
1710. 1450. MOllcm-‘. MS M’. 398 (27): 285 (5): 284 (3): 164 
000). 

Compouuf 7c m.p. 189-1900 (benzene). (Found: M.W. 
460.1510. CalaN,Os requires: 460.1495). IR (CHCI>): 1770. 
1715. IJOOcm-‘. MS M’. 460 (2.5): 227 (43): I77 (6): I65 (100): I41 
(7); 119 (33). 

Cowtpoud 7d was prepwed from w as above, m.p. 182’ 
(sint). Wp &kc). (Found: M.W. 460.1505). IR (CHCI,): 1770. 
1720,1400cm-‘. MS M’. 460 (50); 227 (Ml); I?7 (5); 165 (81): 141 
(9): 119 00). 

Compound L m.p. 246-m (bcnzenc-&xane). (Found: C. 
57.49. H. 4.27, N. 17.22. C,JI,,N,D, requires: C, 58.89: H. 4.32: 

NMR data (r) in CDC13 (J in Hz) 

Compound 

CHN 
Vinylic(aUr) Dknic (111~) CHP NCH, 

Aromatic J(Hz) m YHr) ABq J(Hz) (alls) Comments 

8a 
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7r 

7v 

7c 

71 

237 

2.57 

R, = Me: R, = Ph(17) 2.50 

R, = Pb; 4 = Me(g) 255 

3.50 3.7 

3.30 3.0 

3.40 3.5 
3.70 3.5 
3.50 3.5 
3.43 3.5 

Es :-: 
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3.55 3.5 

3.44 3.5 

3.45 3.5 
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3.62 3 
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4.10 

4.10 
- 

- 
- 
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5.30 3.7 6.10, 
6.45 

5.15 3.0 6.05. 
6.4s 

5.00 3.5 5.70. 
5.10 3.5 6.20 
s.03 5.70. 

6.25 
4.95 3.5 5.65. 
5.10 3.5 6.22 
5.00 5.70. 

6.20 

IO 7.10 

IO - 

7.00 
7.05 

9.5 - 

7.00 

6.95 

4.79 3.5 5.53(S) in DMSO 

5.n 3.5 5.51. 
6.47 

4.85 3.5 - 

4.75 3.5 - 
4.70 

4.27 3 - 
4.65 

4.80 

4.70 

4.70 

II 

6.90 
7.05 
6.90 
6.%(3H) 
7.05(6H) 
6.95(3H) 
6.85 
7.05 

in Py 

7.00(6H) 
7.04(38) 

7.0 

7.0 



N. 17.17%). IR (CHCI,): 1775. 172Ocm-‘. MS I65 (100); 161 (5): 
128 (5). 

Compound 6a m.p. 276-m (dec. CHsQ). separated from 
isomer of C. symmetry by its insolubility in boiling benzene. 
fFound: C. 52.12: H. 3.94). IR (CHCls): 1786. I725 cm-‘. MS hi’. 
439(111: lo. 

Isomer of C, symmetry (see NMR table for structure): m.p. 
252-253” (sint). 2400 tdec) (benzene). (Found: C, 51.15; H. 3.90; 
N. 21.90: M.W. 439.1242). C,,H,,N& requires: C, 51.93: H. 
3.90: N. 22.31%; M.W. 439.1240). IR (CHCI,): 1780. 172Ocm-i. 
MS M’. 439 (40): I65 (100): 161 (21). 

Compound (c m.p. 258-2600 (situ). 265” (dec) (benzene). 
(Found: M.W. 501.1431. Cr3I,,N& reartires: M.W. 501.1397). _. . . 
IR (CHCls): 1790, 1739, 1400cm~~. -MS -M+, 501 (13); 227 (46); 
I65 (100): I61 (46): I19 (43). 

Be&on of 10 wifli 3b. Instantaneous naction of lti (47mg) 
with 3b (33 II& in CHlCb (5 ml) Rave the adduct as a orecioitate 
(73 mg). It hadm.p. > Joe” (DMSG). (Found: C. 56.94: H. 2.97; N. 
16.90. C&,N& requires: C. 57.01: H. 3.59; N, 16.62%). IR 
(KBrl: 1770.1720 cm-‘. NMR (CDCIs + TFA): r 2.56 (br. 5 arom 
H): 3.25 ft. 2 vinylic H): 4.tNl It. C4N): 6.85 (s, NC4s) 4% (s. 
NC&). (Note diierence between the two NCHs lines). MS I61 
(IoOl: I I9 (64): 91 (78). 

Reaction of 11 with 3b. (Carried out by Mr. J. Kale): Reaction 
as above with ll(6l mg) and 3b (65 mg) in C&Cl1 (5 ml) gave the 
adduct G2OnUl. rn.D. 31&311° Idec. cbloroform-bexaml. 
(Found: C. 63.4% H. 5110: N. lZ.uI; M.W. 339.1242. ClrHllNIGI 
requiresz C. 63.71: H. 5.05; N. 12.3896; M.W. 339.1219). IR 
(CHCI,): 1770. 1710. MOOcm-‘. NMR UX&): I 2.53 (s, 5 arom 
Hl: 3.37 ft. 2 vinylic H. J = 3 Hz): 5.67 (t, 2 CHN. J = 3 Hz); 5.65, 
6.uI (ABq. 4 Cl&Ok 6.15.6.43 (ABq. 4 C4fl). (Note difference 
between the 2 quartets). 

Reaction of 12 with 3b 
(a) A soln of 8, I ldithia (4.3.31 prop&3-e& (I72 mg) in CCL 

GO ml) with a trace of dibenxoyl peroxide was lrradii under 
r&x in an atmosphere of Ns. NBS il55mg) was add& in 
portions. After I hr the whok was cookd to room temp.. the solid 
and solvent removed sflording the crude residue (260 me). DMF 
(distilled from CaHr) was added and stirring was maintained for 
20 hr at 85’. The soln was poured into water (100 ml) and ex- 
iractcd with ether (5 x 29 ml). The either extract were combined, 
wasbed pad the solvent removed. A benxene soln of the residue 
was cbromotograpbed over basic alumina (Grade I). El&on witit 
hexane gave the dine l8 (68 ntg; 44%). m-p. 70-71” (pentarm). IR 
(CHCls): 2930.2856. 1430, ll50,900cm-!. NMR (CCI,): z 3.85- 
4.45 (m. 4 dienic H): 6.8.5.7.15 (ABq, 8 C&S. J = I I Hz). MS M*, 
1% (20): 149 (35): I35 (loo); 59 (59). 

(b) Instantaneous reaction occurred between 12 (22 me) and JL 
GO mg) in CHIC& (2 ml). Evaporation gave the produci (41 mq; 
atrant), m.o. 23P241” (benzen& IFound: C. 58.44: H. CB9: N. 
10.95: M.W. 371. C,&N,G& requires: Ct 58.26; H: 4.&: N: 
Il.3196 M.W. 371.4) IR (CHClrl: l770, 1700, 1410. 135Ocm-‘. 
NMR (CDCh): r 2.57 (s. 5 arom HI: 3.49 It. 2 vinvlic Ht: 5.10 ft. 2 
CHN);6.4&%36 (m, 8 CH&. MS.M*. 371’(2): 253 (68): i82(48): 
I67 (100); I64 (40): II9 (IO). 

Rtaction of 13 w&h 3b 
(a) A soln of 8-oxo-lI-tb~4.3.3&ropll-3une mixed with the 

isomer 2cne kindly given us by Prof. L. A. Paquette’ (I.21 g) 
was brominated as above with NBS (1.2g+ I.5 g) in CCL, (25 ml). 
After workup as above the crude bromide was diisolved in 

‘P. Ashkenaxi. E. Vogel and D. Ginsburg, T&ah&on 22. II69 
rt977t. .__..,. 

‘M. Korat, D. Tatarsky and D. Gins. fbid. 28.2315 0972). 
‘2. hnstein and D. Ginsbura. Hrtrrotvfes 5.25 f 19761. _. ~~ ,~ _, 
‘J. Kale. E. Vogel and D. G&burg. Tehhcdmn 33. II83 (1977). 
‘J. Altman. E. Babad. J. Itzchaki and D. Ginsburg. Ibid, Suppl. 8 
Part I. 279 (1966). 

‘J. Altman. E. Babad. 1. Pucknat. N. Reshef and D. Ginsburg, 
Ibid 24,975 ( 1968). 

‘L. A. Paquette, R K. Russell and R. L. Burson. 1. Am. C&ax. 
Sot. 97.6124 (1975). 

HMPA (30 ml) and LlCl to.72 g) and ti&YO, (I 27 g) were added. 
‘L. A. Paquette, R. H. Meisinger and R. E.‘ Wingard. Jr.. Ibid. @& 
2230 (1973). 

The wbok was maintained at 90” for 16br. After workup ps 
above ad extraction with pentane repeated cltromotograpby on 
basic alumina Qmde I), elution with bexane-benxene pve in the 
ftrst fraction pure dine 13 (29 mg; 2.5%) as an oil NMR (CDCI,): 
z 3.8U.30 (m. 4 die&c H): 6.10 (s. 4 C&G: 6.9&7.20 (m. 4 
CH& MS I82 (IO): I81 (28): M’. I%0 (201: I49 (44): I35 (83): 
I19 (66): lo1 (Bs): 60 (MO). 

(bl Reaction as above with quiv amount of 13 and 8b gave the 
adduct l& m.p. 261-263”. (CH#&-hexane). (Found: C. 60.81; H, 
4.49; N. 11.71: S. 9.01; M.W. 355.0935. C,,N,,N&S requires: C, 
6080~ H. 4.82: N, 11.82: S. 9.02%; M.W. 355.0990) IR (KBr): 
1770, ItoO, 14lOcm-‘. NMR (CD&): z 2.50 (s. 5 arom Hl: 3.38 
tt, 2 vinylic Ht; 5.10 (1. 2 CYNI; 6.68. 6.18 (ABq. C&01; 6.51. 
7.48 (ABq. C4& MS M’. 355 (39): 227 ~100); 197 (II); I78 
(Ill: 151 (28); I35 113): II9 (48). 

k) Oxidation of 15 with perpbthalic acid in the usual way” 
gave 16. m.p. 33(p (CH$&-ltexane) identical to 16 described 
below by m. m.p. and spectroscopically. 

Ruwrion of 14 with 34 
(a) Oxidation of 13 with perphtbalic acid’ gave the die& 

sulfone 14 as an oil in 70% yield. scan was effected on a 
prepamtive alumina plate with hexane as eluent. NMR (CDCI,): r 
3.7M.50 (m, 4 dunk Hl: 5.50-6.50 (m. 4 CHIO): 6.60-6.90 fm. 4 
C4$Or). MS 212 (241: I53 (46): 135(74); I l9-(47): I I8 (100): II7 
(IOOl; II5 00): I05 (loo); IO4 (loo): 92 (loo): 79 (%): 77 (99). 

(b) Reaction as above with 3b. after standing overnight gave 
the adduct 16. m.p. 33ip (CH&-ltexane). (Found: M.W. 
387.0870. C,JI,,NsO>S requires: 387.0888) IR (CHCI& 1770. 
172Ocm-‘. NMR (DM!&&+ TFA): z 2.50 is, 5 arom H); 3.30 ft. 
2 vinylii H); 4.95 (1.2 C4N); 6.05.6.20 (ABq, 4 C&O). 6.45 (s, 4 
C4zSCU MS M’. 387 (16): 227 G60): II9 (36). 

A mixture of 13 and the isomeric 2ene obtained from Prof. L. 
A. Paquette’ was oxidixed with pcrphthalii acids to give a 
mixture of sulfones but we were unsuccessful in brominatinn and 
deh~o~orni~~ with the view of preparing 14, t&g$BS 
then DMF. Brl then NaOMe, Brs then Li$G&HMPA. MS M+. 
214 (4); 198 (35): l8lf23); 135 (33): I I9 (34): I17 (40): IOS (80): 91 
1100). .~.., 

Compound 17, RI = Me, RZ = Ph (see NMR tabk for struc- 
ture): m.p. 156-IS8v (benzene-bexane). (Found: C, 56.99: H, 4.09. 
Cs&N,C& requires: C. 57.48: H. 3.88%). IR (CHCI,): l780. 
172Ocm-‘. MS I77 (50): II9 1100). . . .~ . . . . 

Clout 18 R, = Pb. Rz = Me (see NMR table for structure): 
mp. 1%l9P (benzene-bexane). iFout& C, 57.23: H, 4.27). IR 
ICHCls): 1789, I72fJcm-‘. MS 227 13): I77 (6): I65 (4); II9 (loo). 

Propellanes-XLV 2173 


