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Ab&mct-A syathesis of py1~o&43,44yridks from pyridyne intmmAi&s is reported togctkr with a study of 
the rmctio~ of ?-methyi-W-p~3&c~y~idi1~ (5) with oxid& and raking lyenta. 

In continuatioll of our earlier work” on heterocyclic 
syntheses involving aryne intermediates, we now report a 
new syntbeais of pyfrolo&4-c]py. TlJede have 
been prepand from 3-bromopyrSnes bearing a C-N-C 
type subsiituent in the s-position. The nature of the side 
chain is such that under the strongly basic co&ions of 
the reaction, a ca&anion is generated which can in- 
tramolecularly attack the 3&didehydropyridinc formed 
by elimination of hydrogen bromide from the Sbromo- 
pyridine. 

1. Cycl&ation ntactions 
compold 1 was prepared in 7096 yield py r&xing 

S-bronnGpicolyl chloride hydr&lor& with N- 
mcthylamiIKWtoaite ill l&tioxane in the presuW of 
triethylaminr.. Treatment of 1 with potassium amide in 
liquid ammonia furnished a product which on puri6cation 
gave 2 - methyl - 2H - pyITok$3,4 - CJpyridiae (5) in 69% 
yicld.Thelattercompoundhasbeenprevioulyprepared 
by dehydrogcnatioa of 23 - dihydro - 2 - methyl - 1H - 

Pyrrdo[3,4 - c&ridine, and fuIly chara&kd by 
analyticalandspcctrosc+cdataandtheformationofa 
picrate.’ The propertks of our product were closely 
similar to those reporkd in the literature: we found 
additionaUythatitfo~astabkmethiodi&amithat 
with Bhrlich’s reagent it gave a pink c&u&on which 
changed to purple on stand& The greater quantity of 
mat&al available from our experiments enabkd us to 
cany out an investigation of the chemistry of compound 
5 (see below). 

When “thy’ N - (5 - bromo - 3 - picolyl) - N - 
methyUtate (2) was used as a substrate for the 
cyclisation reaction, a mixture of four products was 
obtained. The pyrrolo[3&clpyridine esters 6 and 8, the 
dihydropyxolo[3,4-clpyridine carboxamide 9 and the 
pyridodiazepinone 10 were isolatcd in 6,5,38 and 15% 
yields, respectively. Compounds 6,8,9 and 10 were fully 
charactcrised by analytical and spectroscopic data. Pos- 
sible mechanisms for the formation of tbc observed 
products are depicted in Scheme 1. The mechanism for the 
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fo~tionoftbe~~ester8isbasedinanalogywith 
the mment reaction which occurs when brome 
benzene is treated with diethylmalonate and sodium amide 
in HMPT.’ Altbougb diazcphne formation is depicted as 
involving ring amhation at position 4, this could altcr- 
natively be a consequence of intramolecular cychation of 
the amide derived from the start@ ester. 

CycliMtion of the k&me 3 gave, aa expected, the 
com%pondiug pyrrolo[3,4 - clpyridk 7. compound 7 
wasfoundtobeacaaitivetoauisloxidathandthis 
mayaccomltiupartfofthelowykldofproductisolatcd 
(7%). Also isolated from this experiment was a fraction 
~~@sp examihon to contain ring 

Attempted cycktion of the picolylamine 4 failed, 
although we had found previously that the benxenoid 
derivative of analogous ellcturc rcmiily underwent in- 
tramohllar cyclisatioo to give tbc cBrruponding isom- 
doline in high yield? 

2. Reactions of 2-nahyL2?i-pymlo[3,4-clmidine (9 
(a) Wikh dimethyf u~&yh~&h~~xyhk Treatment 

of the pyrrolopyridinc with the afchrlene iu dry etbcr, 

1: R-CN 
2: R-cOaEt 
2: R=COPh 
4: R=4-C.H4N 

under Nz at 0”. gave a 1 :hdduct. This was asskned 
stnlcturc 11 in analogy with the stnlcture of the adducts 
obtained from pyridincs* and iaoindoles.” Attempts to 
purify the adduct by ctystalhtion were unsuccessful; 
however, structural asaignnumt was supported by ac- 
CuratelIla! measurement on the molecular ion. The 
ob8ervcd loss of M+cc=CCo&Ie on fragmentation of 
themoleculafionisc-ticoftllcl:l-*taof 
iachdolesaadtbcester. 

(b) W&h m-chloropt&nwic acti After stirring tbc 
pvrrolopyridine with mchloroperbenzoic acid ia chloro- 
form solution in the dark for !Mhf: a mixture wan 
i8olatai which containai appfoximatcly 6056 of 23 - 
dihydro - 2 - methyl - 1 - 0x0 - IH - pyrrolo(3,4 - 
cjpyridine12and40960funchangtds~material. 
The two components were readily aqmrakd by chroma- 
tography amI the oxo compound purified by sublimation. 
The spectroaco+ propch% of the 0x0 uugolmd were 
consistent with its structure; it had a m.p. 82840. which 
ckarlyin&atalitwasaottheknowlliso~3-oxo 
compound which has a m.p. of 131”P 

(c) AU&&&L Isoimioks are known to be air-sea- 
!Jitive and autoxidatioll products of various type8 have 

6: R-H 
.e: R = calm 
7: R=COPh 
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been reporled?‘” Itlmdbannotedcarlkrtbatcom- 
pound5waamorestabktoaerialoxwiontban2- 
metbyliwindok. and we observed that w&n oxygen was 
passed through a solution of 5 in THP at 400, little 
reaction ocuurcd. However, on irradi&n of this sob 
tion,mpidoxidathoccumdapdstartingmataislsoon 
~(tk).ThlwmainpMductswerefo~w 
-aibydro-2-methyf-lJ-dioxo-lH-pyrrdo(3,4- 
chpyridiae (13). 23 - dihydro - 3 - bydroxy - 2 - metllyl - 1 
- 0x0 - 1H - pyr&$3,4 - c&idinc (14) and 23 - dibydro 
- 2 - methyl - 1 - 0x0 - IH - pyrroM3,4 - c&idine (l2J.t 

Tbc azapht&dimide l3 &owed the expected CO ab- 
sorptiuns at 1779 and 1720cm-’ and the expected loss of 
CO, from tbc mole&u ion.” It was converted into a 
hydrwbloridc, the m.p. of which was in agreement with 
the rqortcd liwatlw value.9 T+ second product 
sbowcdinfmrcdabsorptiDnsappmpr&totbcpre3cnc4 
Of~~CO~dOH~~P~~~~~ 
prop&es consistent with its propoKd s- 14. Tbe 
sampk of 12 isolated from tbis experiment was identical 
to that obtained from m-chl~ acid oxidntion 
of 5. 

(d) oridorio w&h manganese aYox&. We were sur- 
pACdtofiadtbat8ftCrSti&gWitbm8QpulC8CdkXidC 
~~~~for8~~~~y~~a~- 
~~~~~~~~O~U 

product isolated was the 8zaphtboiimiBe l3. 
(e) Reduction wifh sodium botvhydiidc Raiuctio~ of 

tbc pyrrolopyridinc 5 witb aodillm bofobydridc in 
methanol fur&bed a liquid product. Tbia gave a positive 
~~~US~~~p~~~~ 
~~.It~c~by~c~ 
and by conversion into a cry&l&c oxalatc and picrate, 
and found to be 4,5,6,7 - tctmbydro - 2 - methyl - 2H - 
pyrrolor3.4 - CJpyridioc ls. 

(f) Reduction with so&m b&(methoxyethoxy)al~- 
mkiwnh~Witbtbisrcagcntaaunstabkliquid 
product was formed wbicb again gave a positive EMich 
test but which an&i not be converted into a crystalline 
derivative. Its IR spccmim showed absorptioas at 3100 
and KS!5 cm-’ wgeestive of tbe presence of a -CH=CH- 
NH- structural entity. We tbmfore tcatatively augpst 

tha! the reduction product formed is 4J - dibydro - 2 - 
methyl - w - pyKokg3,4 - clpyridiae (16). 

0 hfisceilu?Jw~. Attempts to carry out variws sub- 
shuns (witb acetic anbydridc, pbcnyl iwcyanate, 
formaldehyde and mor@Se) for wbicb tbcre was 
precedent in isoindok cbemi&y, were not S~KCC&& 

poriikd l.+diouae (*ml) for shr. The mixture WM then 
poon?dintowater0mtdhyeredwitIlCHC&(50ml).After 
rapurtioa,tbeaqwospheerrnrfnrtbercxtnctcdwithCHCl, 
(4xsoml).Tbealmbiucdexmct8wc?ewaabedwitbbiae(Ix 
5oml),QicdoverhQso,aadconcentmted.ThcR?a~waa 
Spplied !o 8 s&a pl colemo (1:3Owlw) as an esllmK& soio. 
lzktioowitIlpetro~ ~~~~1(4:2: 1) gave 1 
(18.1&75%~.Aamlptcddistgrtionat 116..ll&/O.OImm lwdted 
in decomporitioa IR (cm-‘, film): 2twQ!l (N-Me). 224th (CN). 
lS93m (C=Ni PMR (CCU: 2.37 (a. 3, Nhle), 3.52 (a,% Clf,), 3.60 
(I* 2, C&CNl, 7.92 (m, 1, aroaMic~.855 (m, 1, aromatic). 8.67 
(6 1. J=20& woamtic). (poaad: C, 45.60; H, 4.28, N. 18.79. 
C&BrNj reqaiw C, 43.02; H. 4.#l; N, 17.50%). 

BU~~N-(S-#~-~-~~-N-~~~Z 
(2). 5 - fhmo - 3 - ~rcolyl &bride bvdmchloride (U.3g. 
O.lOmolh ethyl N-me&-w (hog, &hoi) a&l 
tfietllylemioa (a2& 0.2Omo0 were heated in reaoxh IA 
dioxaic WI ml) for-6 hr. Work up ar above followed b’v dia. 
tihtioa EVS 2 (25.2 & 88%. b.p. MO-leT/O.OS mm) aa a c&w- 
lem liqoid. IR km-‘, am): 27909 (N-Me), 172% (CO), 1582m 
fC=N); PMR (CO: I.25 (t, 3, J - 7.3 Hz, C&CH&C. 2.35 (s. 
3, NMe). 3.26 (s. 2, CH& 3.73 (s, 2. C&C!tMa), 4.15 (q, 2, 
J - 7.5 Hz, CChCii&H3), 7.97 (m. I. XEmntic), 854 (m, 1, 
womat% 8.63 @i-h J = 2.0 Hz, aromatic). (poupd: c, 45.96; H. 
S-16; N. 10.00. Ct&BrNA reqoirea: C, 46.00; H. 5.26; N, 
9.76%). 

N-(S-3~.3-pJco~-N-mdhy~lnwntop~ 
(3). N - (3 - Bromo - 3 - pkolyQ - N - mcrbylpmiae (20.2p, 
O.lO~)~by~5-~~-3-~c~ 
bydnx%rh sod etbamI&metbyInmhe in i&t%), fre&!y 
wrtrtlired dlesncvl bromide (19.9& O.IOmon mul trietbvtemine 
(l&l 1. 0.16-&i) wire &red &et&r at 0” io.MeOH (40-ml) for 
1hr.mdtbeDBat#lundaremnforo.5hr.worLupasrbove 
prverbrownruidw,wbicbwasaytit&wdfromethatoaewd 
3 (20.21.6396, m.p. 63-e) u a white solid, which duke& on 
@we. lR em-‘, film): 27!#n (NJ@& 16!% (CO). 16oOm, 
1587m; PkfR (Ccu: 2.31 (a, 3, NMeh 3.63 (8.2. CH3.3S2 b 2. 
CHFOPU 7M.03 (m. 6, momstic), 8% fd, 1;; = 1.i Kz, 
iiiktkl8.35 fd. 1.3 - 2 Hz aromatic1. (pomsd: c. ~6.24~ H. 
4q.86; N. 8.45. &&BrNfi ieqoiren: ‘C,’ 56.U: H, 4.74; N. 
8.7796). 

N - (5 - Bmmo - 3 - picolyl) - N - merhyi - N - (4 . 
pkdy&mhe (9.5 - Brow, - 3 - picolyl chloride bydrocldoride 
(24.3~. O.lOmd). N - (4 - pko&Q - N - methyhmioe (13.011, 
o.lImon,~~(2D2g.o~mol)~l,+dioxane(4omI) 
wcnhtalm&rrc#ufor6hr.Tbcasmlworkupgavea 
rcaiduqwbiehwu chag@edooraca6elcohlmo(1:30 
w/w) osisr ether/EtoH (1: 1) as ehwlt to give 4 (19.3 g. 66%) aa a 
bonn liqldd IR (cm-‘, ntm): 2mOa (?we), 16oss, 13728. PMR 
(CC&h 2.17 (8. 3, NM& 3.9 6. 4, 2CH3. 7.24 (d, 2, J = 6 Hz, 
womatic), 7.83 (m, 1, aromatk), 8.52 (m, 4. aromatic). Gpkrete 
@mm ethol): m.p. 169-171’. (Pooak C, 39.Q H, 258: N, 
16.84. CgHpBINtoII mqnira: C, 46.01; H, 2.68; N, 16.8956). 

RazcWaflwbhpota3skmdakinuqridammomkTbe. 
nit& 1(4.84bO*O2mo0 in e&d &her (3oml) we8 added to 
KNHlpnpual~K(4.W0,0.102grtam),intiquidPmmwir 
(fioood). After 356 ammonhm nitrate (121) waa added end 
theammoniaaruelhvedtoev8por8te.w8tis@oOml)waa 
added aad the prodoct Umcted iota CH& (6xulmf). The 
~CX~~~~~~OV~~4 
~~~~~a~~~,~~ 
extmcadwithcyckh?une8t~(8xsO*Tlleexbmcts 
~enpontsdUlltilprbydkwocsdbrcrgrbIIiWdOUtWlkb 
mnreconndbyflhionaadw&edwitho-pentenetogives 
(TzJI).m.p.9l-@4’.‘kprodoctwufurtkpori8edbyaob& 
mrtion at a9-8wO.10mm tI.821.69%), m.p. 93%. (lit.: m.p. 
97-S). IR (cm-‘, N&o& 1616m. 1543m. 1342s. 1171m. 11411, 
992m, 906, 814s, 76%: W (mo. A&: 261, 264& 271, 281.3, 
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341; PMR (CD&): 391 (s, 3, NMe), 7.0-9.2 (m. 5. a~&), bfS 
(mlc): 132 (M+), 131,117,105.9.2# 91,79,63. (Pormd: c, 72,70; H, 
6.01; N, 21.30. C&N, n&es: C. 72.70; Ii, 6.10; N. 21.2096). 
TbecompoulgaveapinkwbnrwithJMkh’rrageat,wbkh 
cbangedtopurpkonstandi&oaaddiDgethefeaihydrogen 
cNoridetome&ealsolnoftbecompouad-yelbwi&ppt 
formed. which hnmediptely wept black on 6blatbn. Piaate 
(from JItoH): m.p. 19uW (lit.: m.p. l!M.5-195.5). The 
metNodNc. WM pl+aN!d in ethciMd na)ntaniwd fmm-EtoIi; 
it had q .p. 1400 dec. (Ponndz C, 39.15; H. 3.93; N, 10.04. 
C&D& reqoire~ C. 39.43; H, 4.01; N, 10.22%). 
RwctimloflwithpotorsliunomidckUqvidOllMOlljPTbe 

ester 2 (5.74 g, 0.02 mol) in anhyd etba (20 ml) was reacted witb 
KNH,, prepmed from K (4.OOg,O.lOgatom), iu IiqGd ammonia 
(6OOml)illlbell9uelUlalmK. After35mia,ammoniamnitrate(l2g) 
wasa&kdandtbeammonia was allowed to evaporate. water 
(2OOmf)waL3addl?dMdtJIemixtmeextmctedwithstba(4x 
Rd).TbeCOlUbiiCthenrl-W~~witbbrine, 

driedovaMIso.aQdcoaaDtratedtopivethe~P~ 

(0.41 g). ltecrjti from etbw gaie 6 (0.24s. 6%). m.p. 
109-111’. IR (cm-‘. Nujol): 1678s,& 166(k (CO), 1617, (C-N), 
14% 1427a. 1344& 13174 1273& 12180. 1187r, 117O& lloh, 
1073s,96h~,nzr;w(nm,~:~.Woh,~,2%, 
318ah. 332 347: PMR (CDCQ 1.49 (1. 3. J-7.5 H?” 
CO&CHj, 4.30 (a, 3; NM& 4.47 ia; i J = 75 ti 
co$Hm3,7.56 (b 1, aroma&). 791(6 1, i ; 6 Hz, aromatic), 
8.30x 1. J = 6 Hz. aroma&& 9.13 (L 1. aroma&h MS (m/e): 
205. &&II (M+ &uilW 2iunWj, i7a, lb. lti (l&d; d, 
61.38; H, 591; N, 13.70. C,,HI~NIO) reqoire~ C, 64.68; H, 5.92; 
N. 13.7296). 

Tbe&JlE0USpbL?,obtriaedrftsrtbeCX~Withetbsr, 

was contindy e~mcted with CHCI, for 5 hr. This extract wan 
driatovsrMgSo,aodconcentNtedtoa&drdarkcolollled 
solidmat&l(2.50).Tbinwas&ownbytk(EtOH1W%)to 
containthlW compoWts.ItuasapplkdtoasiucagelcoIlmm 
(1OOp)iUdhrnolicsolnaQd&itkowUUMiaWdwitbtbetrme 
aolveot.Tbefm&oncoHespoadipptothemoetmobikcom- 
poneot gave a white solid, which 011 recryataUkatbn from RtOH 
&rded 9 (1.34& 38%). m.p. 189-191’ (!Mlimea at 148- 
15WO.l mm). IK (cm-‘. NujoQ~335011 (NH), 31f&n (NH), 1660s 
(CO), 1603w (MI). 158ow, 1175m. 1150!& 112D;n. lo!&, l_ 
903m. 82om, 73om; UV (am, A&: 262; PMR (DM!K)d& 2.54 
(a, 3, NMe), 3.05-4.55 (m, 3, &f-NCT, 7.38 (d, ;, ;,=,‘“,“: 
aromatk). 7.14.4 Ibr. 2. NIL DB exdWmmbk * . 
J=S.JHz, aroma&); 8161 ((, 1; aroma&; MS- (m/c). i76; 
175.0749 (M+-2 Eqoirel: 175.0746). 157,133.132$131. (popad: c, 
6O.W; II, 5.98; N. 23.53. C!&,N# requi~ C, 60.99; H, 6.25; N, 
23.71%). 

TbefractioaWRrelpom&gtotwoslowermovingapotsgaver 
yellowish white solid (0.900), which waB sublimed at 
IWO.01 mm to give 10 (0.51 g, 15%). CrystaUi&qn from EtOH 
gave a white nolid m.p. 194-l%‘. IK (cm-‘, Nujol): 318(kr (NH), 
16601 (CO). 1583s (ON), Wins, 135% 117&,1M3s, 995s 8u5s, 
865r. 781s. 6739; UV (am. A&: WI; PMR (CDCi,): 2.40 (s, 3. 
NM& 3.67 (s. 2. CH3, 390 (a, 2, CH& 6.94 (d, 1, J=5.5Hx. 
ammatic), 8.40 (E, 1, aroma&). 8.43 (d, 1, J = 5.5 Hz, aromatic), 
9.58 (br, I. NH, 40 exchang&k). MS (m/e): 177.0&M (M’ 
requinr: 177.0902), 148, 119. 107. (pooodz C, 60.79; H. 6.13; N. 
23.65. C&N,0 requires: C. 60.99: H. 625: N. 23.71%). 

Aftezutesepa&onofYthelwidoalsolidwaacryahaked 
twice froo~ EtOH to give g (0.21& 5%). m.p. 191-1W. JR (cm-‘, 
Nujol): 1710s (CO), 1643m, 12X& 1105~. 8459. mm; UV (am. 
A&: 244, u9,288sh. 297,319Bh. 334,348: PMK @MSod& 
1.42 (1, 3. J=7JHx, CWH@,), 4.46 (q. 2, J=‘IJHx, 
CWCH,). 4.44 (8. 3, NMe). 8.40 (I, 2, aromatk), 8.96 (I, 1. 
aronutu). 9.96 (h I, aroma&); Ws (m/e): 205. 204.Og95 (M’ 
mquires: 2OM99), 176. 159, 132. 131. Picrate (ft-m ethaaoQ 
m.p. 212-21C. cpouod C, 47.15: H. 3.38; N, 16.03. C,,H,,N,O, 
requin~: C. 47.12; H. 3.19; N, 16.16%). 

Reacthof3withpataan.made~uqti-The 
lrctwe3(a38&0.02md)in~yd~(2Dml)~KNH?.from 
K(3.40R0.087gItom),in~~Mmonh(600ml)~~ 
for3Omiaintbeuulal mallW.Aftertheenporrtiolloftbe 
ammo&etber(1OOml)aodwater(15Oml)wemaddedalNltbc 

srpeolu phase ex&actaJ with ether (5X5oml). The combined 
ctJWalextractawuewa&edwithbrille,d&dovaMgSo,aad 
conceobatedtogiveabrowncdoured8tkkymat&lTk 
eumiartioa(lOo%EtoH)aknvedtwomaiaapotlwithatr&iag 
radtaitbg.Tltkmataialwaaappliaitoaailkagd(1:3Ow/w) 
column,as~etbam&soh~aadelotcdwithabaEtOHuadaN~. 
Abrowncoburedatickymaterkl,obtaiDcdMtbe%ntfractkn, 
waafoundtobcimpule&owillgcontamiBuknwithtbetlowel 
moviogcompoMmt.llRmaterklwasmst&aifroal 
JItOWetbcr to give 7 (0.34&796), q .p. 135-Was a lig@ y&w 
solid, which wan found to oxidiae ia air. IK (cm-‘, Nujol): 
161&,& 1601s (CO), 1575m (C=N), 1423m. 13% 1325m, 12250, 
1@7911,1020s, 91k,835s, 8OOm,761a, 722a. 697m, 678m; UV (am, 
Aa: 227.344.358; PMR (CD&): 4.34 (s, 3, NM& 6.64 (d, 1. 
J = 6.2 Hx, momatk), 7.35-8.00 (m, 6, uomatic), 8.01 (d, 1, J = 
6.2 Hz, aromatk), 9.14 (s, 1, aroma&); MS (m/e): 236.05!46 CM’ 
requiE6: 236.0949). 235,105. @lmd: 24hr aftez m 
C, 75.41; H, 5.11; N, Il.61 and 18br after cry&&&o: C: 
75.00: H. 5.05: N. 11.47. C,,HA,&O rwuirer: C. 76.25: H. 5.12: 
N, liti). 

-.__ _ 

Rutba etution gave an&ted pmdoct (1.141.22%) aa a brown 
cokan?datkkyliqGd. 
Reactbnof4~pdprsivmamideiauqyidam~The 

substmte4(5.849.0.02mol)iaaahydetbcr(20ml)waBn?acted 
with KNHl from K (3.40~. O.o87gatom), iu liquid ammonia in 

tbcatMdanlmctbod.Aftcrtbcevlporrtianof~water 

(15Oml)wa1a1Wandtbeaqueoa1pbaaeextr&dwithCHC!l, 
(4x5Oml.l. The comb&d CHCI, extra& were waabcd with 
lnine.drkdandconceotratedtogiveamixtureofamiuaM 
p&&a (4.021). Tbae could ti be repnted by &tomato- 

Rea&aof5w&h~yl~~~yl 
acetykoedicarboxykte (0.5Og, 3.5Ommoi) in ether (loml) was 
rddeddrop~to5(0.151.1.10nrmol)inetbacLoml)~0”with 
~underN~.After1hrtheredcobmvdpptwas6lteredoff 
aodwashedwitbctbertogivell(O.o6&9%)which&MmpoWd 
at1Wwithoutm&ing.A~tofeuyataaixetheproduct 
fm01 dMereot orgaaic &vents were IWEU&IL MS Me): 
558.14g8 (M’ lequilwz 558.1491). 499, 439, 41% 395, 357.1081 
(C,,H,,N&+ reqoims: 357.10%73,274.132. (Fotmdz C, 54.93; H, 
4.65; N. 5.80. C&&On reqnina: C, 5591; H, 4.6& N. 5.0296). 

t_wiatbnof5tim-cw acuAnoblof5 
.(0.20& L5Ommol) aad nlchloropabenzoic acid (0.30& 
1.7ormnol)inchlorotorm(4oml)wu~intbeduLfor9oht. 
Tbebrownsolath~obtair&waswa&dwithdil.NaOHaq. 
watelandblirteanddrkdovaMg!Jo~Kemovaloftheaoivent 
gave a brown coloo& oil (0.113 g). Tk @tOH/CHC& 1: 1) and 

ipurcsaitpkofl2(0.05&20%)wMstJ&talfromthekss 
mobik starting mataid by prc+ra& tk (eMial with 
JItOWCHCl, 3:2). An a&tkal aample of m.P. m was 
obtabd by M&&MI ti 70”/0.1 &m. IR (&I-‘, CDCl,): 
1690@?.0), 161501, 1585m. 1427a. 1404r: UV(am, A.,&: 265. 
272sh, 283: PMR (CDCI,): 3.24) (a, 3. NM& 4.47 (I, 2, CHa, 7.75 
(61.J=55Hz,aromrtic),8.83(~1.J~5JIIZI~).8.88 
(s. 1. aromatic): MS (m/cl: 149. 148 (M’). 133. IB, 105. [Pd 
ti. 64.89; H. 5:io; N;lRti. C.&N4 r&&es; C. 64.85; if, 5.44; 
N. 18.91%). 

hlox&Monof 5.O,waabnbb&lithrougbrwhof5(0.22g, 

1.6Omad) in aahyd THP (&ml) bndkted with a lOOwatt 
ekctlklndb.The8oklwaateptat4lLWfor4hraadafter 
removal of solvat a y&w oil wan o&abed. Tk @tOH/etha 
1:l)oftbccrudeproductrbowedtbfeeapotsaada6potattbe 
OtigiUCOV&gtkUerOf4Iphth.TtlCrmtaLlcomrpoad 

~~~~~,~pot#rspntrdby~tbcpoduct 
prcupmatiethl!r.lllepptaM1utaedd~ 

washed with ether (3x15& The altrate aDd wuhiuga thos 
obtaidwerec.oacentrated.Tbsreaiduewasrppliedtoarilicll 

gd’kolmlul(1:3Ow/w),umc!thadcsa4o.Ehltionwitbethcr 

gave U (0.07 g, 27%). m.p. 94-95. (with sMimatba) which was 
wblimed at 4OW.lmm to obtaie the Mmpk for analyrb. IK 
(cm-‘. CC&): 1TIA (CO), 17201 (CO), 1613m. 1596~ (C=N); UV 
(MI, Aa: 280; PMR (Ccl,): 3.20 (a. 3, NMe), 7.79 (1, d. J- 



A syatbcsi8 of pyrrolof3&] via pyridy Ic itI_ 1149 

SSHZ, Emmark), 9.14 (d. 1, J=5.5Hs aromatic). 921 (I, 1, 
aromatic.); MS (m/e): 162 (If+). 161. 134, 133, 118. (pwad: c, 
59.25; H, 3.85; N, 1699. C&N& rqiims: C, 59.2s; H, 3.73: N, 
17.28%). 

Ebltion with mixturell of ctk and EtOH 8ave 14 (O.ing, 8%) 
asacoburkm&wbicb~toblOWBoastaadiPg~was 
found uttntabie; fR (cm-‘, CDCl& 338&t (OH), 1703s (CO), MS 
\n$): 164 CM+), 163.1620429 @I+-2H reqaks 162042P), 147, 

ktba clution with EtOH gave l2(0*85 & 1996). m.p. 828c. 
~of5~~ ~~~P~~ 

(0~&15mmol)~~(0.80l)~~~witb~in 
dly ben?AxM (xl ml) ill tbc dark for nbr. Mta tlkation, the 
re&kwaswwbcdwithEtOH(8x25m&‘J71ccom~wasb- 
~~~~~W~ ~~~o~a~~~~ 

prodwt,whichwansbownbytkaodPMRtoco&i.oabout50% 
ofataftingmatmial.There8idwwaaappkdtoapqarativetk 
pbrte~e)tltedwithdbatoliveU(O.~r896),m.p.9C9SO 
(witb SU). Ttle hYdmchiocidc Was tzmtahd from 
EtGHandsublimulat~iO.O1mmandhadm.;.ZOS-2opdec 
(lit.,’ XL?-2OF). (pound: C. 4!2.m, If. 3.57: N, 14.04. C,H,ClNfi 
requires: C!, 4890; H, 3.35; N, 14.1096). 

RthtkmofswithsadiamborokdljdlThecomponnd5: 
(0.2Oa 15mmoD in MeOH (1Od was added to a aola of 

biMdCXtMSWC~WbdWithrvsta(2~aOlUl)&brEneWd 
dried over ?&SO* Removal of the Eoivcllt gave ls (0.188*8s%) 
which gave a positive Ebflich test and which was r&an&&d 
aa its oxalate (tkom EtGff). m-p. m-m dec. (pouodz C. 53.03; 
H, 6.09; N, 1218. C,Ji,,N~, nqaires: C, 53.14; H, 6% N, 

1238%). Picrate (from EtOH): m.p. 161-163” dec. (Foumk C, 
4651; H, 3.4; N, 19.10. C,&N&, reqoinw: C, 4&t& H, 4.14: 
N. 19.17%). 

Jf&ctkm of 5 dh wdiam bir(mtho~hoxy) 
Wide To a atirrcd aoln of wdinm bi@&xyc4boxy)al~ 
miuiBmby&idcQ.2g$of78%w/wsoblinbellzeq7.0mmot)ill 
~(10~~~8~Of5~~&~3~~~ 
buu.eae(2Om&Tllemixtulewaare5llxedfor2br.Aftacoolia& 
watMwluadd&tbepptof alum&m hydroxide w&a dillsolved 
ialS%NNIOHaqudtbecda~u~withCHCI,(S~ 
~~~~~CX~~~~~OV~~*~~ 
adconceotratedtogiveaomtabkmatmhl(Olp)whkh~ve 
~pdiv~Ehllkh’StectTbeIRaadPMRSpChlS~ttli! 
pmducttok!6*1twasfon!ldtoatreak~~tkpkteaad 

izzz~bmPtcMo-sprntcor 
fIMbddCW~UilSUC- 
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