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Abstrxl-lrradialion of scxral mefhyl substituted s-Inazolo[4.3-a]-p)ridlncs and I-hydror).s.rri;uolc~4.3- 
alpyridrncs with UV litzhf save lhcrmally IaMc cvclohutane phorodimcrs by dlmerizarmn of ~hc ?,6doublc bond In _ _ 
one molecuk with the 7.8double bond.in another. 

Heterocyclic systems, particularly those containing 

nitrogen, have been found IO undergo varied reactions 
induced by UV light. These have involved isomerizationc. 

photocycloadditions IO oletins and carbonyl compounds. 
photoelimination reactions, and dimerizations.’ The be- 

havior of hcteroaromatic systems with bridgebead N 
atoms under the influence of UV Ii& has received little 
attention in the above studies. The irradiation of 

c-triazolo[ IJ-ajpyridine in methanol has been reported to 
give a-picoline, a-picolylmethyl ether and a-picolyl- 
methanol in poor yield,” and in a study of a 6.6fused 
system, both ring contraction IO a substituted indolizine 
and ring expansion to a substituted pyrrolo[ 1,2-ajazepinc 
were observed.” In this communication we describe the 

ready photodirnerization of several methyl and 3-hydroxy 
derivatives of the s-triazolo[4.3-alpyridinc ring system IO 

cyclobutanc derivatives, this present mode of dimcriz;l- 
tion being particularly intercsling in view of the recent 

report’ of the formation of a [4n +4n] onfi-lruns dimer 
on irradiation of the isomcric s-triazolo[ 1.5-a]pyridinc 

system at 263 nm in mcthylene chloride or ethanol. 
Chemical reds. 3 - .Wethyl - .s - triazolo[4,3-ajpyridinc 

(I). in dry tetrahydrofuran, was irradiated’ in a quartz 
flask with UV light: at 2S37.A the reaction was essentially 

complete in I2 hr; at Moo A (Pyrex reactor) 7 days were 
required for completion of the photoreaction. The product 

slowly separated on the walls of the irradiation vessel and 
was obtained as large colorless crystals. with a m.p. 
(192-193”) significantly higher than that of 3 - methyl - .s 
triazolo[4,3-ajpyridine (134”) IO which it reverted on 
beating above its m.p. for a few minutes. Dimcrir;llion 

was indicated by the h'MR spectrum which showed two 
slightly different Me groups, the loss of aromatic protons. 
and the presence of some new oktinic and mcthine 

protons. The UV spectrum with a shift IO shorter 

wavelength suggested interruption of the chromophore 
present in the starting material. Tenacious retention of 
solvent precluded analysis of an anhydrous product but it 
was readily characterized as its dipicrate, clearly different 
from the picrate of 3 - methyl - s - triazolo[4.3-alpyridine. 
Similarly the photoproduct dertved from 3.5 - dimcthyl - 
s - triazolo[4.3-alpyridine (see below) also formed a 

dipicrdle easily distinguishable from the picrdte of the 
corresponding monomer. 

+tkdicatcd IO Profcs\or R. R. Woodward on ~hc occawn of his 
601h birthday. 

On hydrogenation the pbotoproduct 2 absorbed 2 

mokcuks of hydrogen giving hydrogenation producl 3 
with properties markedly different from those of its 

precursor. It decomposed at its m.p. (247-24(p) forming 
non-identifiable fragments and its UV spectrum [A,. 

236 nm. log c 3.5g], was indicative of a simple S-1IkzOk 

nucleus.* Its NMR spectrum was that of a complex, 
saturated hydrocarbon, and its mass spectrum was 

consistent with the addition of 2 molecules of hydrogen IO 

a dimcric product of 3 methyl .r - triazolo[4.3-a]- 
pyridine. further confirmed by additional analytical data 
and the ready formation of a dipicrate. 

other derivatives of this rmg system also formed 
photoproducts. In addition IO 3-methyl-. S-methyl-. 
&methyl-, 7-methyl- and 8 - methyl - .r - triazolo[4.3-a] - 

3 

pyridine, 3 - hydroxy - s - triawlo[4.3-ajpyridine (4; 
R = H) and its S-methyl- (4; R = S-Me). brncthyl- (4; 
R = 6-Me) and 8-methyl- (4; R = &Me) derivatives as well 
as 3.5 - dimethyl - s - triazolo(4,3_a]pyridine (5; R = Me; 

K’ = S-Me) readily gave photoproducts with properties in 
general similar IO those described above. 

4 s 

The substitution paltcrn in lk above s-triaroto[4,3- 
alpyridines appeared lo have little effecl on the ease of 
photodimerization but solvent choice was critical, the 
most effective solvents being tetrahydrofuran. di- 
mcthoxycthane and ether. When alcohol was used as 
solvent, decomposition of the fused-ring system occurred. 
as had been observed previously with v-triazolo(l.5- 

a]pyridineb 
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Structural and stereochemical assignments. Analysis of 
the NMR spectra of the photodimers of several Me- 
substituted derivatives of s-triazolo[4,3-a]-pyridine es- 
tablished which bonds were participating in the pho- 

toreaction, in much the same way as the structures of the 
2-aminopyridine and N-methyl-Z-pyridone photodimers 

were established.’ In the 2aminopyridine photodimerc. a 
methyl group attached to an sp’ carbon atom appeared as 
a singlet, while a Me group adjacent to a H atom on a 

double bond occurred as a slightly split doublet (/ = 
1.2 Hr) and analogous spectral characteristics were 
observed in this present case 
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The spectral data described above show that di- 
merization must have involved the bmembered ring of 

the fused system, with the formation of [2 + 21. [2 + 41 or 
[4 + 41 adducts, all of which are capable of existing in 

several different stereochemical modifications. A fran- 
soid-[runs [4 + 41 adduct (6) (as well as the corresponding 
transoid-cis, cisoid-trans. and cisoid-cis adducts), similar 
to the [4+4] photodimer of 2aminopyridine. was 
eliminated by the NMR spectrum of the photodimer from 
either 5 - methyl - s - triazolo[4,3_a]pyridine (5; R = H: 

R’ = 5-CH,) or the corresponding ~-MC compound (5; 
R = H; R’ = R-Me). Both of these spectra showed only one 
singlet Me resonance and one doublet Me resonance. 
whereas structure 6 for the photoproduct would require all 
the Me resonances to be singlets. Similarly the pho- 
toproduct from the corresponding &Me compound would 
require the Me resonances to be doublets. 

+Experimenlal. A detailed analysis of the NMR data of ~hex 
photoproducts and those described in he following publications 
will be puMishcd elscwhcrc. 

Structures 7 and 8 represent the two possible ways of 
forming a 12 +4] product from 5 - methyl - s - 
triarolo(4.3-alpyridine (5; R = H: R’ = S-Me). for each 
product there being four stereoisomers. Structure (I need 
not be considered further since both Me groups should 
appear as singlets. However, the NMR data does not 

exclude structure 7 whose spectrum should contain both a 

singlet Me resonance and a doublet Me resonance. The 
spectrum of the photodimer derived from 8 - methyl - s - 
triazolo[4.3-ajpyridine (5; R = H; R’ = ~-MC) readily 

resolved this point for. if the 7,8bond were involved in 
the reaction, the structure of the photoproduct would be 

9. one of the four possible stereoisomers. and its NMR 
spectrum would be expected to contain two singlet Me 
resonances. 

Structures IO and 11 represent one each of the four 
possible stereoisomers formed by the respective addition 

of the 5.6 and 7,8bonds to themselves in 8 - methyl - J - 
triazolo[4,3-akyridine (5; R = H; R’ = 8-Me). Cyclobu- 

lane formation involving these bonds may also be 
excluded on the basis of the NMR spectrum of the 

photoproduct derived from 8 - methyl - s - triazolo[d,E 
ajpyridine (5; R = H; R’ = &Me) as structure 10 would 
require two doublet Me resonances and structure 11 two 

singlet Me resonances. Similarly, in the photoproduct 
obtained from 5 - methyl - s - triazolo[4,3_a]pyridine (5; 

R = H; R’ = EMe) the structure corresponding to 10 would 
require two singlet MC resonances in its NYR spectrum, 

whereas for the structure corresponding to II, the reverse 
situatjon would exist with two doublet MC resonances 
being required. 

This exclusion process now leaves cyclobutane for- 
mation involving the S&bond in one molecule and the 
7.8~bond in the other molecule. one of the possibk 

isomers formed by such an arrangement being 12. This 
would require one doublet Me resonance and one singlet 

Me resonance for the photoproduct obtained from 8 - 
methyl - s - triazolo[4.3-ajpyridine (5; R = H; R’ = ~-MC). 

NMR data consistent with cyclobutanc formation through 

the 5.6 and 7.8~bonds were obtained for the pho- 
toproducts of the other s-triazolo[4$-alpyridines cx- 
amined indicating that, within the substitution pattern 

studied. the suhstituent had little effect on the type of 
dimer formed. 

The photodimcr It. represented in the head-to-tail 

configuration, may also exist in a head-to-head contigura- 
tion 13. The 100 MHz NMR spectra* of the photodimers 

of 3 - hydroxy - 6 - methyl - I - triazolo]4$-alpyridinc (4; 
R =6-Me) (Tabk 1) and 3 - hydroxy - 8 - methyl - s - 
triazolo[4,3-ajpyridinc (4: R = 8-Me) show that the pho- 

toproducts have the cis-cisoid-cis, head-to-head 
configuration 16. In the spectrum of the former H, was 
shown to be slightly coupled to H, (I,, = 0.8 Hz) in an 
allylic-type coupling, since irradiation at the resonance 
frequency of H, resulted in a collapse of the H, doublet 
to a broad singkt. Assignment of H, to the lower field, 
more intense pair of resonances. is consistent with the 
effect of the 9-N atom on a “peri” H atom. shown earlier’ 
to be quite appreciable in s-triazolo[4,3-alpyridines. 

Interrelationships between the hydrogcns attached to 
the cyclobutane carbons (an ABC system) was clearly 
shown by decoupling experiments. irradiation at 8 3.82 
(HI,) resulted in the collapse of the HI, resonance at 6 
4.73 to a broad singlet; similarly the H, resonance at 6 
3.13 also gave a broad singlet. In addition, irradiation at 6 
3.13 (H,) resulted in the collapse of the HIB resonance to 
a doublet. 
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Tabk I. SMR data for several photoproducts denvcd from s-1riazolo[4.h]pyrid derivatives’ 

,:,>.~-!..,l S’ ,:t’i (5) 
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The coupling between protons I?a and I?b (R.OHz) 
establish a cis-cisoid-cis configuration 14 for these 

photodimen. Coupling constants for similar hydrogcns in 

the carbostyril photodimcr were found to be 8.0Hz for 
the cis-chid-cis dimcr and 2.0 Hz for ~hc cis-rrunsoid- 
cis dimer.* Attempts IO apply other techniques to 

establishing the cis arrangement of the cyclobutane 
protons” were unsuccessful due IO the complexity of the 
prescnl ring system. 

The question of head-to-head vs head-to-tail conhgura- 
tion for the photodimers was readily settled by the NMR 

spectrum of the photodimer of 3-hydroxy-%mcthyl-s- 
triazolo[4,3-ajpyridinc (4; R =8-Ye) (Table I). The 

head-to-tail configuration 15 would require two doublets 

(H, and HII) and four doublet of doublets (H,. H,, H, and 
H,,). On the other hand the head-to-head configuration 16 
would require three doublets (H,. H. and H,,). two 

doublet of doublets (H, and H,_) and one triplet of 
doublets (H,). The NMR spectrum represents the latter 
arrangement of coupling between the various protons, the 

various interrelationships between the protons being 
established by extensive decoupling experiments. The 
coupling constants J&A = JM.,:. = 8.0 Hz indicate that 

these three hydrogcns must be on the same side of the 

cyclobutane ring and is additional evidence in favor of the 
cis-cisoid-cis assignment made above. The calculated 
spectrum, using a LAOCOON 3 program. was in excellent 
agreement with the experimental spectrum. 

The absence of MC groups in the 6membered rings of 
the photoproducts resulted in considerably more complex 

NMW spectra. In the NMR spectrum of the photodirner of 
s-triazolo[4.3-alpyridine itself (5; R = R’ = H), a complex 
multiplet located at 6 5.60 can be assigned to protons H, 
and HI!.. since the latter is located next to the bridgehead 
N atom at position 12. A pattern located at S 6.29 can be 
assigned to HY and H, and, on scale expansion, this 
pattern resolved into a close AB pattern. where H, was 
further coupled to H, (J,, = 0.5 Hz). A similar pattern 
was also observed in the 100 MHz NYR spectrum of the 
photodirner of svrn - di - (3 - s - triazolo[4.3-alpyridyl) 
cthane.” 

I6 

The other three cyclobutanc hydrogens may be 
assigned with reasonable degree of certainty to the two 
multiplets centered at 6 4.40 and 6 4.00. The multiplet at 6 
4.40 most likely corresponds to b. since it would be a 
triplet of doublets and irradiation at this frequency 
sharpened the H, and HI into a true AB pattern. 

Optimum conditions for the dimerizaGon were found IO k 

irradiation of co 0.05 n~kr solutions in THF wirh lamps emittiag 
principally Ii& of 2~37 A for 3ooo A) wavelength in a Rayonet 
RPR-100 photochemical reactor. The photoproduct uparard 

readily from soln and was removed at intervals from the reaction 
medium. Continuous monitoring of the photoreactions with TLC 
indkated 1ha1 one product only was being formed in all cases. 

The r-kiazokl4.3-ajpyridine derivatives were prepared and 
puritkd as described in the III.“-” 3 . Methyl . I triazolof4.3- 
alpyridine picrarc formed yellow micro-needles from water. m.p. 
2162IP.(Found:C.43.29;H.2.&4:N.23.14.Calc.forC,,H,,V,0,: 
C. 43.10: H. 2.78; N. 23.20%). 

3~-~m~hyl-l-triazoloIlS_alpyridine picrate formed yellow 
needles from EtOH/Et,O. m.p. 189-191’. (Found: C. 45.05; H. 
3.37;N.22.t8.Cak.forC,.H,,~;,~:C.U.68;H.3.2l;N.22.U9t). 

The following iltus~ntes the general procedure used in the 
photoreactions and in the characterization of rhe products 
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cis - cisoid. cis. 3.1 I . fXmefhy/ - 6a.6b.lZa.lZb - fnmhydmbis . 
s friclro/o[4.3-a: 4’,3’.a’]cyc/ubufo[ 1.2~. 3.4-c’]dipyridine. A soln 
of 3 - meIhyl . I - Inazolo[4.3-ajpyridine” (1.33 g. 0.01 mol) in dry 
THF (2OOml) was filtered free of any suspended ma11er mlo a 
10 in. quartz ICSI lube and, afIcr S min of irradialion (2.537 A) a 
did began IO form on the walls of the flask. The reacIion was 
compkrc afIcr I2 hr. RccryrIalliz&n from McOH:cIhcr alTor- 

dcd fine. colorless ncedks: 0.8 g (60%). m.p. 192-193’(aI Moo A in 
a Pyrex vessel reacIion required 72 hr for completion): Aza“” 

270nm (b e 3.33). 290 (3.00); NMR (40) 6 2.213 (s. 3. C&H,). 
2.40 (5.3. C,+ZH,). 3.7Li.42 (m. 3. hydrocarbon). S.llLS.72 (m. 2. 
okfinic and hydrocarbon). 6.19629 (m. 2. olcfinic). 6.91 (d. I. 
C,-H). The dipicraie formed yellow micro-needks from waler. 
m.o. 193-19s”. (Found. C. 43.29: H. 2.86; N. 23.08. Calc. for 

C,H.&:O,.: C. 43.10; H. 2 78: N. 23.m). 
When benzene was used as solvent. a 35% yield of pho- 

Ioproducr was obtained aher 10s hr of irradiaIion a1 3600 A. 
DcoxygenaIion of the photolyslc medium by passing through dry 

N, had no appreciable effecr on rhe formarion of the phorodimer. 
cis cisoid . CIS . 3.1 I . I)imtrhy/ . S.6.6a.6b.7.8.lh.l?b 

ocfuhydrobir - 5 . rric:o/o[4.3-a: 4’.3’-a’]cyc/obufo[ 1.2-c: 3.4 
c’]drpvndinr’ cir c-uoid . c-is . 3.11 UmcIhyl 6a.6b.l!a.l!b 

IcIrahydrobis - J . Iriarolo[4.3-a: 4’.3’-a’)cyclobuIal1.2-c. 3.4-c’J . 
dlpyridrne (1.0 g, 0.004 mol) m MeOH (100 ml) and plaIinum oxide 
(20 mg) were shaken fogerher o\er H, in a Pan appararus (25 PSI 

of H,. 6 hr). Norit was added. the mIxlure filIered and. upon 
addiIion of crhcr. Ihc produc1 upararcd as fine. colorkss needles. 
0 9g (Soa;). m p. 237-2w; IR (KBr) 3400 (H,O). A1”” 236 nm. 
log c 358; SMR (CF,CO,H) no olcfinic proIons: mass spectrum 

(70cV). mlr (rcl mlentily). .U: 270(48). (Found: C. S8.16. H.6.W; 
N. 29.10. Calc. for C,,H,.N:H,O: C. S8.28; H. 7.01; N. 29.m). 

The di-picrate formed yellow macro-leafs from waler. m.p. 
237-238’. (Found: C. 43 I!; H. 3.38; N. 23.00. Calc for 

C,.H,.N,,O,,: (‘. 42.86; H. 3.32; N. 23.07%). 
cis . c&id cis 3.S.l I.lh . Tcfmmrfhyl - 6a.6b.Ik.l?b - 

rrfrohydmbir . \ . fri4zdo . 14.3-a 4.3’.a’]cyc/oburo[ 1.2-c. 
3.4e’]dipyridinr. 3.S . DimeIhyl 5 Itiolo[4.3-a]pyridme” 

(1.0 g. 0 007 mol) was phololjced a~ Moo i\ in THF as described 
above The producr cryslalhzcd from MeOH:eIher or 
EIOH : Iolucnc as line. colorless needles: 0.6 g (60%). m.p. 220” 

dcc , AZP ! 4Onm(Ioge 4.14). 290(3.61); NMR(D,O) 6 2.2 (s. 3. 
C,,-CH,). 2.23 (d. 3. C&H,). 3.14 (5. 3. C,XH,). 3.62 (s. 3. 
C,,A’H,). 3.90 (m. I. C,,-H). 4.06 (m. I. C--H). 4.SO (m. I. 
L.-H). S.Cl (m. I. C.-H). 6.54 (q. I. CrH). 6.78 (d. I. C.-H) 
(Found. C. 6S.40; H. 6.27; S. 28.41. Cak. for C,.H,.S,: C. 6S 28; 

H. 6.16: N. 28.SSS). 
The di-picrare formed yellow needles from m&anol:tIher. 

m.p. 211-213’. (Found: C. 44.a; H. 3.39; S. 22.43. Calc. for 

C,HuN,,O,.: C. 44.68: H. 3.21; N. 22.34%). 
cis - ciqoid. as - 3.S.l I.l!a~ Ttimmrrhyl- S.6.6a.6b.7,8.12a.l!h- 

ocrohydrobis . \ . maro/o[4.3-a: 4’. 3’.a’]cyc/oburo[l.2<: 3.6 
e']dipyridinr. as . ciroid . cir . 3.S . Il.lk . TeIrarneIhyl . 
6a.6h.l2a.l2b Ietrahydrobis - s . Iriazolo[4.)_a: 4’.3’-a’kycl* 

huIa[l.!-c: 3.4-c’)drpyridine (I 0 g. 0.003 mol) was hydrogenalcd as 
ahobc The produc1 scparalcd from MeOH erher as fme. colorless 
needles. 0.6~ (5%). m.p. 273-275’; A~J”” 2SOnm. log t 3.72; 

NMR (CH,COOH) no okfinic or aromalic prolons. (Found: (‘. 
64 S8; H. 7.S3; N. 27.93. Calc. for (‘,.H,,N.: C. ti.40: H. 7.43. S. 

28.14%). 
The di-ptcraIe separated as yellow inegular flakes from waler. 

m.p. 265-266’ (Found: C. 44.28. H. 3.80; N. 22.36. Calc. for 

C,,H,N,,O,,: C. 44.4s; H. 3.73; N. 22.22’%). 

. _-.--- ~. - _ - -- 
‘All cvaporaIions were done under reduced pressure using a 

roIaIory evaporator. .SpccIral &~a were obrjlined on IRK followmg 
msIrumcnIaIion: IR. Perkin.Elmer Model 337 IR spccuopho- 
lometer: UV. Cary Model I4 spcclropholomelcr; mass spcclra. 
HiIachl-Pcrkm Elmer RMLhE mass spcctromcler a1 70 cV using 
the dtrect inscenion probe. NYR. Varian A-60 and HA-100 
specIromeIers. Mps wcrc taken in capillaries and microanalyses 
were by Instranal labordrorks. Inc.. Rensselaer. N.Y.; IR daIa 
are reported only for rhe unambiguously assignable bands of 
rlruclural importance. 

cis - cisoid . cis .3.1 I . Dhydmry ~6a.6b.lk.12h~ Icrmhvdrobis 
s frinzo/o[4.3-a: 1’J’-a’]cy~/aburo[1.21: 3.4-c’jdipyridinr 3 . 

Hydroxy I Iriazolo[4,3-abyndinc” (I Og. 0.007 mol) was 
uradlaIcd a1 3600.4 as described above. Afler 72 hr the solid was 
colkckd and purified by crystallization from MeOH :ethcr: O.! g 
(SO%). m.p. 23U’dec; IR (KBr) 3200.3100. t900. 1720. IS’XJcm ‘; 
Azi’,“” 27Onm. log t 3.86; NMR (DMS0-d.) d 3.49-4.00 (m. 3. 
hydrocarbon). 4 82-5.41 (m. 2. okfink and hydrocarbon). 6. I (m. 
2. oklinic). 6.63 (d. I. okfinic) (Found: C. 53.43; H. 3.78; N. 31.11. 
Calc. for C,,H,,N.O,: C. S3.33; H. 3.73; N. 31.10%). 

cis . cisoid . cis 3.11 - U;hydmxy . S.6.6a.6b.7.8.l2a.l2h 

ocfohydrohis . s - rrio:o/o[4,3-a: 4’.3’-a’]cyc/obufo[ 1.2~: 3.6 
c’ldipyridinr cir - cisoid . cis . 3.1 I - Dihydroxy . 6a.6h.lk.l2b - 
IeIrahydrobis . s . Iria?olol4.3-a: 4’.3’ - a)cyclobuI~l.?-c: 

3.4-c’)dipyridinc (1.08. 0.004 mol) was hydrogcnaIed under the 
above condiIions. The product separated from McOH : ether as 
fine colorless nccdks: 0.8~ (80%). m.p. 3S2-351”; IR (KBr) 33tX! 

3200.2000.2900.1710.1680.1610. lS4Ocm”; AZ>‘” 2SOnm,logr 
3.6s; NMR (CF,CO,H) nu olclinlc or aromaIic proIons. (Found: C. 
51.87; H. 5 26. N. 29.66. Cak. for C,,H,.N.O,~1/4H,O: C. SI 99; H. 
s 22; s. 30.10%). 

cis . citoid cis 3.1 I . fXhydmxy 5,lk - dimtfhyl 

6a.6b.lb.l!b . ftrmhydmbis s . rrioro/ol4.3-a: 4’-3’.a’lcyclo- 
bufo[ll-c: 3.4c’ldipyridine. 3 Hydroxy - S . mcrhyl . s . 
lriazob[4.3.a]pyridinc” (I 0 g, 0.008 mol) was phololy7td a1 
36tWA in THF as descnbcd above After Mhr !hc solid was 
colkcIcd and purified by crysIalluaIion from MeOH : eIher. 0.6 g 

(60%). m.p. 2S@ dcc; IR (KBr) 3200.3100.2900.1720. 159Ocm ‘; 
Azy”’ 248 nm (log 6 4. II). 200 (4 03). (Found: C. CS. I I, H. 4 91; 

N. 27.43. Calc. for C,.H,,!‘LO,~I/2H,O: C. 547-J: H. 4.91; N. 
29 38%). 

tic . cisoid - CIS - 3.11 - fihydmxy S.I2a . dimrfhyl . 
S.6.6a.6b.7.8.l2a,l2b ocfohydmbir - s - friu:o/o[4,3-a: 4’.3’- 
a’]cyc/oburo[l.2-c: 3.4-z’]dipyridinr. cir . cisoid . cis - 3.11 . 
Dihydroxy . S.I2a - dimerhyl . 6a.6h.lZa.12b - IeIrahydrohis - J . 

Iriazolol4.3-a: 4.3’.a’]cyclobu~I.!c: 3.4-c’Jdipyridine (l.Og. 
0.004mol) was hydrogcnaIed under rhe above condilions. The 

product uparaled from McOH.eIhcr as fine colorless ncedks: 
O.Hg /7!(k). m.p. 32CL321’; IR (KBr) 3Mo. 32lX 3100.3000,2850. 
1710. 1680. l@lOcm ‘; Azf”’ 200nm. log c 4.16; SMR 
(CF,(‘(M)H) no olehnic or aromalic prolons; mass speclrum 

(70cV). m/r (rel intensify). .U* 302 (13). (Found: C. 55.43: H.6.00; 
h’. 27.7s. Cdc. for CI.H,,N.O,: C. SS.61; H. 6.00; N. 27.80%). 

ci\ . cm&d . cis 3.11 . Dhydroxy . 6.6b . dimtihyl . 
6a.6b.l2a,l?h - frfmhydmbis . s . friozo/o(4.3-a: 4’.3’-a’jryclo- 
bufoll.2.c: 3.4-e’ldipyridine. 3 . Hydroxy . 6 . mcIhyl - I 
Inacolo(4.3-ajpyridinc” (2.0~. 0.014 mol) was irradiated a1 3600 A 
in IcIrahydrofunn as described above. AfIer 36 hr the sold w= 
colkckd and purified by crystallizaarion from EIOH : elber forming 

short. colork& needle;: I:6 g (80%). m.p. zo(p; IR (KBr) 3200. 
3000. 1720. lS8Ocm ‘: A!?” 2SS nm (lout 4.S8). 310 13.00). 

cis &id . cis . 3<i - Dihydmxy- . 8.12b . dimahyl - 
6a.6b.lk.l2b . fefrcrhydmbis . s friordo(4.3.a: 4’.3’-a’]cyc/o. 
bufcr[l.2-c: 3.Cc’ldipyridinr. 3 - Hydroxy . 8 - mcrhyl . J . 
Iria?olol4.3-alpyridine” (2.0~. 0.014 mol) was phoIolyl+d a1 
3600 i as described above. Afler 36 hr fhe solid wa colkcIed and 
puriftcd by cryslallizarion from McOH:eIher: 1.4 g (704F). m.p. 

m dec; IR (KBr) 3200.3100.1720. IS80 cm-‘; AZ* 240 nm (log 
t 4 16). 315 (3.!6). 
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